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Sedat Akleylek - Aykut Karakaya
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Bölüm 1

/MXEF�Q�^�R� FY� FʯPʳQʳRHI�� WMW� FMPKM� M̉PIQ� TPEXJSVQYRYR� ʯ^IPPMOPIVM�� FYPYX�
ZI� OIREV� FMPKM� M̉PIQ� TPEXJSVQPEV�� MPI� OEV̉�PẺX�V�PQEW��� WMW� E˓�R�R� KʳZIRPMO�
MLXM]EʡPEV�� MRGIPIRQM̉�� RIWRIPIVMR� MRXIVRIXM� �-S8� Y]KYPEQEPEV�RHEOM� OYPPE-
R�Q��ZI�IXOMPIVM�Kʯ^HIR�KIʡMVMPQM̉��-S8�Y]KYPEQEPEV�R��HELE�ZIVMQPM�ZI�TIV-
JSVQERWP�� LEPI� KIXMVQIO� MʡMR� OYPPER�PER� FYPYX� �GPSYH�� WMW� �JSK� ZI� OIREV�
�IHKI�FMPKM�M̉PIQ�]ET�PEV�R�R�JEVO��SVXE]E�OSRQỶXYV��-S8�Y]KYPEQEPEV�RHE�
FERX� KIRM̉PM˓M�� L�^�� KʳZIRPMO� KMFM� ʯ^IPPMOPIVMR� ZIVMQPMPM˓M� RSOXEW�RHE� LERKM�
]ET�R�R�OYPPER�PQEW�R�R�HELE�EZERXENP��SPEGE˓��KʯWXIVMPQM̉XMV��%]V�GE��FYPYX��
WMW�ZI�OIREV�FMPKM�M̉PIQ�WMWXIQPIVMRMR�OEV̉�PẺX�˓��KʳZIRPMO�WSVYRPEV��HIXE]P��
FMV�̉IOMPHI�MRGIPIRQM̉XMV��%]V�GE��FY�FʯPʳQHI�ZIVMPIR�OEV̉�PẺX�VQE�XEFPSPEV��
ZI�WMWXIQ�̉IQEPEV�RE�KʯVI�-S8�Y]KYPEQEPEV�RHE�OYPPER�PEFMPIGIO�]ET�PEV�ZI�
OEV̉�PẺ�PEFMPIGIO�WSVYRPEV�HI˓IVPIRHMVMPQIOXIHMV��&Y�OETWEQHE�-S8�Y]KYPE-
QEPEV��KIPM̉XMVMPIFMPMV�ZI�WMW��FYPYX��OIREV�WMWXIQPIVMRHI�OEV̉�PẺ�PER�WSVYRPE-
VE�ʡʯ^ʳQ�EVEREFMPMV�

+IPM̉QIOXI�SPER�WMW�FMPM̉MQ�]ET�W�RHE�KʳZIRPMO�IR�ʯRIQPM� RSOXEPEVHER�FMVM-
HMV�� :IVMPIV� FYPYX� WYRYGY]E� KMXQIHIR� ʯRGI� WMW� Hʳ˓ʳQPIVMRHI� M̉PIRHM˓M� MʡMR�
WMW� OEXQER�R�R� KʳZIRPM˓M� WE˓PERQEO� ^SVYRHEH�V�� 7MW� KʳZIRPM˓M� MʡMR� ]ET�PER�
ʡEP�̉QEPEV� ZI�WMW�Hʳ˓ʳQPIVMRMR�QEVY^�OEPH�˓�� WEPH�V�� XʳVPIVM� MRGIPIRQM̉�� WMW�
Hʳ˓ʳQPIVMRI�]ET�PER�SPEW��XʳQ�WEPH�V�PEV��IRKIPPI]IR�FMV�QSHIP�KIPM̉XMVQIO�̂ SV�
SPHY˓Y�MʡMR�FYRE�FIR^IV�FMV�QSHIPMR�KIPM̉XMVMPIFMPQIWM�MʡMR�]ʯRPIRHMVQIPIV�ZI�
ʯRIVMPIVHI�FYPYRYPQỶXYV�
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7SRYʡ�SPEVEO��WMW�FMPKM�M̉PIQ�TPEXJSVQYRYR�ʯ^IPPMOPIVM��KʳZIRPMO�ZI�KM^PMPMO�HY-
VYQPEV��� -S8�Y]KYPEQEPEV�RHEOM� ]IVM�� WMW�FMPM̉MQMR�ʯ^IPPMOPIVM�� FYPYX�� OIREV� ZI�
WMW� FMPKM� M̉PIQ� ]ET�PEV�R�R� OEV̉�PẺX�V�PQEW��� -S8� MPI� WMW� FMPM̉MQ� OYPPER�Q�RHE�
KʳZIRPMO�MLXM]EʡPEV��ZI�-S8�Y]KYPEQEPEV�RE�WMW�FMPM̉MQ�]ET�PEV�R�R�HʜLMP�IHMPQI-
WM�MʡMR�OYPPER�PER�SVXEQPEV�FY�FʯPʳQI�HʜLMP�IHMPQM̉�ZI�IPHI�IHMPIR�WSRYʡPEV�R�
HI˓IVPIRHMVMPQIWMRI�]IV�ZIVMPQM̉XMV�

�����,å7åđ

1HVQHOHU൴Q�øQWHUQHW൴��,QWHUQHW�RI�7K൴QJV���,R7���DNÕOOÕ�WDQÕPD��൴]OHPH��\|QH-
W൴P�൴úOHU൴Q൴�\�U�WPHN�൴o൴Q�DOJÕOD\ÕFÕ�HN൴SPDQODU�൴OH�EHO൴UOHQHQ�SURWRNROOHUH�
ED÷OÕ�RODUDN�JHUoHNOHúHQ�YH�E൴U�QHVQH\൴�øQWHUQHWH�ED÷OD\DQ�YH\D�\HUHO�D÷GD�
KDEHUOHúW൴UHQ�E൴U� D÷� W�U�G�U� >�@��$NÕOOÕ� HQG�VWU൴�� DNÕOOÕ� HY� V൴VWHPOHU൴�� DNÕOOÕ�
úHK൴U��VD÷OÕN��DVNHUv��WDUÕP��H÷൴W൴P��DUDo�V൴VWHPOHU൴�YE��oRN�oHú൴WO൴�DODQODUGD�
X\JXODPDODUÕ�EXOXQPDNWDGÕU��%൴U�,R7�V൴VWHP൴Q�JHQHO�\DSÕVÕ�ùHN൴O����¶GH�J|V-
WHU൴OPHNWHG൴U��

đJPNQ������.T9�XNXYJRQJWNS�LJSJQ�^FUæXæ

6൴V�E൴O൴ú൴P��IRJ�FRPSXW൴QJ���oRN�E�\�N�|OoHNO൴�,R7�X\JXODPDODUÕQÕ�GHVWHN-
OHPHN� ൴o൴Q� GHSRODPD�� E൴OJ൴� ൴úOHP� YH� D÷� ND\QDNODUÕQÕ� D÷� NHQDUÕQGD� GR÷UX�
JHQ൴úOHWHQ�EXOXW�E൴O൴ú൴PGH�\HQ൴�E൴U�PHUNH]൴�ROPD\DQ�P൴PDU൴G൴U��%XOXW��V൴V�YH�
NHQDU�E൴O൴ú൴P�V൴VWHPOHU൴�,R7�X\JXODPDODUÕQD�KHVDSODPD��GHSRODPD��X\JXOD-
PD��DOW\DSÕ�YH�YHU൴�ND\QDNODUÕ�VD÷ODPDNWDGÕU��$UDODUÕQGD�ED]Õ�|QHPO൴�IDUNODU�
YDUGÕU��(Q�E�\�N�IDUN��HU൴ú൴OHE൴O൴UO൴N�YH�\DNÕQOÕNWÕU��6൴V�YH�NHQDU�E൴O൴ú൴PGH�
YHU൴� PHUNH]OHU൴�� V൴VWHPGHN൴� G�÷�POHUH� \DNÕQGÕU� YH� JHQHOO൴NOH� \HUHO� D÷GD�
EXOXQPDNWDGÕU��%XOXW�൴VH�G�Q\DQÕQ�KHUKDQJ൴�E൴U�\HU൴QGH�൴QWHUQHW��]HU൴QGHQ�
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HU൴ú൴OHQ�VXQXFX�YH\D�YHU൴�PHUNH]൴G൴U��6൴V��oHú൴WO൴�K൴]PHWOHU�൴o൴Q�JHUHNO൴�RODQ�
VDQDO�VHQV|UOHU൴�YH�D÷ODUÕ�ROXúWXUPDN�൴o൴Q�VDQDOODúWÕUPD\Õ�NXOODQDUDN�EXOXWX�
JHQ൴úOHWPHNWHG൴U��%൴U�EDúND�GH\൴úOH��G�÷�POHUOH�EXOXW�DUDVÕQGD�E൴U�NDWPDQ�
J൴E൴G൴U��9HU൴�DQDO൴]൴QH��YHU൴� ൴úOHPH\H�YH� I൴OWUHOHPH\H�\DUGÕPFÕ�ROPDNWD�YH�
KDVVDV�YHU൴OHU�൴o൴Q�J�YHQO൴÷൴�DUWWÕUPDNWDGÕU��.D\QDN�NÕVÕWOÕ�YH�E൴UE൴U൴QH�\DNÕQ�
PHVDIHGH�oDOÕúDQ�F൴KD]ODUGD�GHSRODPD�YH�KHVDSODPD�J൴E൴�൴úOHPOHUGH�V൴V�EX-
OXWWDQ�GDKD�HWN൴O൴G൴U��%XOXW�GDKD�PHUNH]v�൴NHQ�V൴V�GD÷ÕWÕOPÕú�X\JXODPDODUGD�
GDKD�൴\൴G൴U��

6൴V�E൴O൴ú൴P�V൴VWHPOHU൴�oRN�VD\ÕGD�DYDQWDMD�VDK൴SW൴U��$÷ÕQ�GDKD�N�o�N�NDSVDP-
GD�ROPDVÕQGDQ�GROD\Õ�G�ú�N�JHF൴NPHO൴��HQHUM൴�WDVDUUXIOX�YH�\�NVHN�J�YHQO൴N-
O൴� ൴OHW൴P�\DSÕOPDVÕ�HQ�|QHPO൴�DYDQWDMODUÕ�DUDVÕQGD�VD\ÕODE൴O൴U��*HOHQHNVHO�D÷�
J�YHQO൴÷൴QGH�ROGX÷X�J൴E൴�,R7�X\JXODPDODUÕQGDN൴�V൴V�E൴O൴ú൴P�J�YHQO൴÷൴QGH�GH�
DPDo��J൴]O൴O൴N��YHU൴�E�W�QO�÷���HU൴ú൴OHE൴O൴UO൴N��J�YHQ൴O൴UO൴N��N൴PO൴N�GR÷UXODPD�
J൴E൴� ൴ONHOHU൴Q� VD÷ODQPDVÕGÕU��6൴V�%൴O൴ú൴P��Xo�F൴KD]ODU� ൴OH�X]DNWDN൴�EXOXW�YHU൴�
PHUNH]OHU൴�DUDVÕQGD�E൴OJ൴�൴úOHPH�YH�GHSRODPD�J൴E൴�K൴]PHWOHU൴�VD÷OD\DQ�\HUHO�
YH�VDQDOODúWÕUÕOPÕú�E൴U�SODWIRUPGXU�>�@��6൴V�E൴O൴ú൴P�൴OH�,R7�X\JXODPDODUÕ�GDKD�
YHU൴PO൴�YH�GDKD�J�YHQO൴�KkOH�JHOPHNWHG൴U��,R7�X\JXODPDODUÕQGD�ND\QDN�NÕVÕWOÕ�
DOJÕOD\ÕFÕODU� �VHQV|UOHU�� NXOODQÕOPDNWDGÕU��$OJÕOD\ÕFÕODU� DUDFÕOÕ÷Õ\OD� WRSODQDQ�
YHU൴OHU൴Q�൴úOHQPHV൴��GHSRODQPDVÕ��ú൴IUHOHQPHV൴�J൴E൴�E�\�N�KHVDSODPD�JHUHNW൴-
UHQ�൴úOHPOHU�൴o൴Q�ND\QDN�NDSDV൴WHV൴�\�NVHN�RODQ�F൴KD]ODUD�൴KW൴\Do�GX\XOPDNWD-
GÕU��%X�൴úOHPOHU�ND\QDN�NÕVÕWOÕ�RODQ�DOJÕOD\ÕFÕODU�WDUDIÕQGDQ�\DSÕODPDPDNWDGÕU��
*HQHOO൴NOH�X]DNWDN൴�VXQXFX�RODUDN�K൴]PHW�YHUHQ�EXOXW�G�÷�POHU൴QGHQ��\HUHO�
RODUDN�K൴]PHW�YHUHQ�V൴V�G�÷�POHU൴QGHQ�YH\D�NHQDU�E൴O൴ú൴PGH�ROGX÷X�J൴E൴�Xo�
PRE൴O� F൴KD]ODUGDQ� \DUDUODQÕOPDNWDGÕU��+HU� E൴O൴ú൴P� V൴VWHP൴Q൴Q� NHQG൴QH� |]J��
ED]Õ�DYDQWDM�YH�GH]DYDQWDMODUÕ�YDUGÕU�YH�൴OHUOH\HQ�E|O�POHUGH�D\UÕQWÕOÕ�RODUDN�
HOH�DOÕQPDNWDGÕU�

,R7�X\JXODPDODUÕQGD�Xo�F൴KD]ODU�RODUDN�NXOODQÕODQ�DOJÕOD\ÕFÕODUD�\DNÕQ�\HUGH�
\HUHO�E൴U�o|]�P�RODUDN�V൴V�D÷Õ� �IRJ�QHW��NXUXODE൴OPHNWHG൴U��6൴V�E൴O൴ú൴P�DOJÕ-
OD\ÕFÕODUGDQ�HOGH�HG൴OHQ�YHU൴OHU൴Q�EXOXWD�J|QGHU൴OPHGHQ�൴úOHQHE൴OPHV൴��GHSR-
ODQPDVÕ�YH�NRUXQPDVÕ�൴o൴Q�HWN൴O൴�E൴U�\|QWHPG൴U��%XOXWD�YHU൴OHU�J|QGHU൴O൴UNHQ�
J�YHQO൴�ROPD\DQ�൴QWHUQHW�D÷Õ�NXOODQÕOPDNWDGÕU��,R7�F൴KD]ODUÕQÕQ�DOJÕODQDQ�YH-
U൴OHU൴�GR÷UXGDQ��V൴V�D÷Õ�NXOODQPDGDQ��EXOXWD�J|QGHUPHV൴�YHU൴OHU൴Q�oDOÕQPDVÕ��
GH÷൴úW൴U൴OPHV൴� J൴E൴� U൴VNOHU� WDúÕPDNWDGÕU��$\UÕFD� YHU൴OHU൴Q� ൴úOHQPHV൴� YH� GHSR-
ODQPDVÕ� ID]OD�]DPDQ�DOPDNWD�YH�Xo�F൴KD]ODUD�G|QHQ�\DQÕWÕQ�JHF൴NPH�V�UHV൴�
DUWPDNWDGÕU��6൴V�E൴O൴ú൴P�NXOODQÕOGÕ÷ÕQGD�൴VH�YHU൴OHU�\HUHO�RODUDN�൴úOHQG൴÷൴�൴o൴Q�
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Xo�E൴U൴POHUH�G|QHQ�\DQÕWÕQ�JHF൴NPH�V�UHV൴�D]DOPDNWDGÕU��$\UÕFD�YHU൴OHU൴Q�൴ú-
OHQG൴NWHQ�VRQUD�NDOÕFÕ�GHSRODQPDN��]HUH�EXOXWD�J|QGHU൴OPHV൴�JHUHN൴\RUVD��YH-
U൴OHU�J�YHQO൴�ROPD\DQ�൴QWHUQHW�D÷Õ��]HU൴QGHQ�JHoHUNHQ�ú൴IUHOHPH�൴úOHPOHU൴�൴OH�
NRUXPD�DOWÕQD�DOÕQDE൴OPHNWHG൴U�

6൴VWHP൴Q�SHUIRUPDQVÕQÕ�DUWWÕUPDN�൴o൴Q�,R7�X\JXODPDODUÕQGD�V൴V�E൴O൴ú൴P�NXOODQ-
PDN�JHUHNPHNWHG൴U��*HF൴NPHQ൴Q�D]�ROPDVÕ�൴VWHQHQ�DUWWÕUÕOPÕú�JHUoHNO൴N��൴oHU൴N�
GD÷ÕWÕPÕ�YH�|QEHOOHNOHPH��PRE൴O�E�\�N�YHU൴�DQDO൴]൴��DNÕOOÕ�úHEHNHOHU��DNÕOOÕ�HY�
V൴VWHPOHU൴��DNÕOOÕ�WUDI൴N�൴]OHPH��DNÕOOÕ�VD÷OÕN�V൴VWHPOHU൴�J൴E൴�E൴UoRN�X\JXODPDGD�
V൴V�NXOODQÕOPDOÕGÕU�>�@�

6൴V�E൴O൴ú൴P�E�\�N�P൴NWDUGD�,R7�YHU൴V൴Q൴�EXOXWD�J|QGHUPHN�\HU൴QH�\HUHOGHN൴�
G�÷�POHU�൴OH�YHU൴OHU൴�൴úOHPHNWHG൴U��0൴O൴VDQ൴\HOHU�൴o൴QGH�YHU൴OHU൴Q�DQDO൴]൴Q൴�\D-
SDUDN�Xo�F൴KD]ODUD�\DQÕW�G|QPHNWHG൴U��'DKD�X]XQ�V�UHO൴�GHSRODPD�YH�WDU൴KVHO�
DQDO൴]�GXUXPXQGD�YHU൴OHU൴�EXOXWD�J|QGHUPHNWHG൴U�>�@��,R7�X\JXODPDODUÕ�൴o൴Q�
YHU൴�൴úOHPHGH�JHF൴NPHQ൴Q�D]�ROPDVÕ�ROGXNoD�|QHPO൴G൴U��gUQH÷൴Q��E൴U�IDEU൴ND-
GD��N൴P\DVDO�PDGGHQ൴Q�ÕVÕWÕOGÕ÷Õ�E൴U�ND]DQGD�VÕFDNOÕN�DUWÕúÕQÕ�൴]OH\HQ�VHQV|UOHU�
൴OH�൴ú�V�UHoOHU൴�WDN൴S�HG൴OHE൴OPHNWH�YH\D�EHQ]HU�úHN൴OGH�E൴U�KDVWDQHGH��KDVWDODUD�
\HUOHúW൴U൴OHQ� QDEÕ]�� Y�FXW� ÕVÕVÕ�� (.*�J൴E൴� VHQV|UOHU� ൴OH� KDVWDODUÕQ� GXUXPODUÕ�
WDN൴S�HG൴OHE൴OPHNWHG൴U��%XQD�EHQ]HU��KÕ]OÕ�WHSN൴OHU�DOÕQPDVÕQÕQ�KD\DW൴�|QHPH�
VDK൴S�ROGX÷X�,R7�X\JXODPDODUÕQGD�V൴V�E൴O൴ú൴P�V൴VWHPOHU൴�\�NVHN�SHUIRUPDQV��
G�ú�N�JHF൴NPH�YH�HQHUM൴�WDVDUUXIX�VD÷ODPDNWDGÕU��

øQWHUQHWH�ED÷ODQDQ�QHVQHOHU൴Q�VD\ÕVÕQÕQ�DUWPDVÕ�൴OH�J�QO�N��UHW൴OHQ�YHU൴�P൴N-
WDUÕ�GD�KÕ]OD�DUWPDNWDGÕU��%�W�Q�EX�YHU൴OHU൴�EXOXWD�DNWDUPDN�\�NVHN�P൴NWDUGD�
EDQW�JHQ൴úO൴÷൴�JHUHNW൴UPHNWHG൴U��%X�\�]GHQ�ED]Õ�YHU൴OHU൴Q�\HUHO�RUWDPGDN൴�V൴V�
D÷ÕQGD�DQDO൴]�HG൴OPHV൴�YH�VDGHFH�X]XQ�V�UHO൴�GHSRODQPDVÕ�JHUHNHQ�YHU൴OHQ�
EXOXWD� J|QGHU൴OPHV൴� EDQW� JHQ൴úO൴÷൴Q൴� D]DOWPDNWDGÕU� >�@�� .ÕVDFD� |]HWOHPHN�
JHUHN൴UVH��,R7�X\JXODPDODUÕQGD�\HUHO�E൴U�o|]�P�RODQ�V൴V�E൴O൴ú൴P൴Q�NXOODQÕO-
PDVÕ��JHF൴NPH\൴�HQ�D]D� ൴QG൴UPHNWH�� D÷�EDQW�JHQ൴úO൴÷൴� WDVDUUXIX� VD÷ODPDN-
WD��൴QWHUQHW�RUWDPÕQGDQ�ND\QDNODQDQ�J�YHQO൴N�VRUXQODUÕQÕ�J൴GHUPH\H�GHVWHN�
VD÷ODPDNWDGÕU�

6൴V�D÷ÕQÕQ�NXUXOPDVÕ��|OoHNOHQG൴U൴OHE൴OPHV൴��YHU൴P൴Q൴Q�DUWWÕUÕOPDVÕ�YH�PDO൴\H-
W൴Q൴Q�D]DOWÕOPDVÕ�൴o൴Q�<D]ÕOÕPOD�7DQÕPODQDQ�$÷��6RIWZDUH�'HI൴QHG�1HWZRUN���
6'1��YH�$÷�øúOHY൴�6DQDOODúWÕUPDVÕ��1HWZRUN�)XQFW൴RQV�9൴UWXDO൴]DW൴RQ���1)9��
WDEDQOÕ�\DSÕODUGDQ�\DUDUODQÕOPDNWDGÕU��6'1��N�UHVHO�D÷ÕQ�GDKD�DNÕOOÕ��VR\XW�YH�
൴úOHYVHO�ROPDVÕQÕ�VD÷OD\DQ�\D]ÕOÕP�WDEDQOÕ�RODUDN�JHUoHNOHúW൴U൴OHQ�WHNQRORM൴OHU��
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PRGHOOHU�YH�SURWRNROOHU൴�NDSVDPDNWDGÕU��1)9�൴VH�D÷�൴úOHYOHU൴Q൴�VDQDOODúWÕUPDN��
D÷�HQWHJUDV\RQXQX�DUWWÕUPDN�൴o൴Q�JHO൴úW൴U൴OHQ�\�NVHN�KDF൴PO൴�\DSÕODUÕ�NDSVD-
PDNWDGÕU��+HU�E൴U�,R7�E൴OHúHQ൴Q൴�E൴UE൴U൴QH�ED÷OD\DQ�V൴V�D÷ODUÕQGD�\|QHW൴P�YH�
V�UG�U�OHE൴O൴U� ED÷ODQWÕ� HOGH� HWPHN� ]RUGXU��.ROD\� \|QHW൴P�� |OoHNOHQHE൴O൴UO൴N�
J൴E൴� V൴VWHP൴Q� YHU൴P൴Q൴� DUWWÕUDQ� ൴úOHPOHU� ൴o൴Q�6'1�YH�1)9� WHNQ൴NOHU൴� NXOOD-
QÕOPDNWDGÕU�>�@��+HU�E൴U�V൴V�G�÷�P�Q�Q�PXOW൴�KRS��oRN�DWODPDOÕ���G�÷�PGHQ�
G�÷�PH��൴OHW൴ú൴P�NXUDE൴OPHV൴�JHUHNPHNWHG൴U��%X�QHGHQOH�KHU�G�÷�P�V൴V�D÷Õ�
൴o൴QGH�\|QOHQG൴U൴F൴� J|UHY൴� J|UPHNWHG൴U�� ,R7�SODWIRUPXQGD� V൴V� G�÷�POHU൴Q൴Q�
HWN൴Q�\|QOHQG൴UPH�\DSDE൴OPHV൴� ൴o൴Q�VRQ�\ÕOODUGD�K൴\HUDUú൴N�6'1�WDEDQOÕ� V൴V�
P൴PDU൴V൴��]HU൴QH�oDOÕúPDODU�DUWPDNWDGÕU�>�@��1)9��VDQDOODúWÕUPD�൴OH�\D]ÕOÕPÕ�
GRQDQÕPGDQ�D\ÕUDUDN�D÷�൴úOHYOHU൴Q൴Q�GDKD�KÕ]OÕ�JHUoHNOHúPHV൴Q൴�VD÷ODPDNWD-
GÕU��%X�QHGHQOH�VRQ�\ÕOODUGD�1)9�WDEDQOÕ�K൴EU൴W�EXOXW�YH�V൴V�V൴VWHPOHU൴�JHO൴úW൴U൴-
OHUHN�D÷ÕQ�PDO൴\HW൴Q൴�HQ�D]D�൴QG൴UPHN�൴o൴Q�oDOÕúPDODU�\DSÕOPDNWDGÕU�>�@��

6'1�YH�1)9�WDEDQOÕ�\DNODúÕPODU�V൴V�D÷ÕQÕQ�SHUIRUPDQVÕQÕ�YH�VHUY൴V�NDO൴WHV൴Q൴�
DUWWÕUPDNWDGÕU��6൴V�D÷ODUÕQÕQ�VHUY൴V�NDO൴WHV൴Q൴�EHO൴UOHPHN�൴o൴Q�|QHPO൴�|Oo�POHU�
\DSÕOPDNWDGÕU��%XQODU�ED÷ODQWÕ��J�YHQ൴O൴UO൴N��NDSDV൴WH�YH�JHF൴NPH�|Oo�POHU൴-
G൴U��%D÷ODQWÕ�|Oo�P�QGH�D÷ÕQ�KÕ]OÕ�YH�J�YHQ൴O൴U�ROPDVÕ�EHNOHQPHNWHG൴U��*�-
YHQ൴O൴UO൴N�|Oo�P�QGH��YHU൴OHU൴Q�GR÷UX�YH�HNV൴NV൴]� ൴OHW൴OPHV൴�EHNOHQPHNWHG൴U��
$QFDN�EXQX�JHUoHNOHúW൴UPHN�൴o൴Q�YHU൴OHU�E൴U�WDNÕP�NRQWURO��YHU൴�E�W�QO�÷�Q�Q�
VD÷ODQPDVÕ��൴úOHPOHU൴QGHQ�JHo൴U൴OPHO൴G൴U�>�@��%X�GD�V൴VWHPH�HN�JHF൴NPH�\�N��
JHW൴UPHNWHG൴U��.DSDV൴WH�|Oo�P�QGH��D÷ÕQ�EDQW�JHQ൴úO൴÷൴�YH�GHSRODPD�DODQOD-
UÕQÕ�YHU൴PO൴�NXOODQPDVÕ�EHNOHQPHNWHG൴U��%X�\�]GHQ�|QFH�YHU൴�WRSODQÕU��VRQUD�
KHVDSODPD�JHUoHNOHú൴U��%|\OHFH�|QEHOOHN� IDUNOÕ� ൴úOHU� ൴o൴Q�\HQ൴GHQ� WDVDUODQD-
E൴O൴U�>�@��%X�൴úOHP�GH�JHF൴NPH\H�QHGHQ�ROPDNWDGÕU��*HF൴NPH�|Oo�P�QGH�൴VH�
G�÷�POHU൴Q�KHVDSODPD�YH�GHSRODPD�൴úOHPOHU൴QGHQ�KÕ]OÕ�\DQÕW�DOPDVÕ�EHNOHQ-
PHNWHG൴U��$NÕú�PDGHQF൴O൴÷൴��NDUPDúÕN�ROD\�൴úOHPH�J൴E൴� WHNQ൴NOHU�JHOHFHN�൴ú-
OHPOHU൴�|QJ|UHUHN�JHF൴NPH\൴�D]DOWDE൴O൴U�

,R7� JHO൴úW൴U൴F൴OHU൴Q൴Q� X\JXODPDODUÕQÕ� V൴V� E൴O൴ú൴P� SODWIRUPXQD� WDúÕPDODUÕQÕ�
NROD\ODúWÕUPDN� ൴o൴Q� DUD\�]�YH�SURJUDPODPD�PRGHOOHU൴QH� ൴KW൴\Do�YDUGÕU��2U-
WDPGDN൴�E൴OHúHQOHU൴Q� IDUNOÕ�SODWIRUPODUD�X\XP�VD÷OD\DE൴OPHV൴� ൴o൴Q�G൴QDP൴N��
K൴\HUDUú൴N�ND\QDNODUÕQ�EXQD�J|UH�RSW൴P൴]H�HG൴OPHV൴�JHUHNPHNWHG൴U� >�@�� ,R7�
X\JXODPDODUÕQGD�Xo�G�÷�POHU�KDUHNHWO൴�RODE൴OPHNWHG൴U��.D\QDN�\|QHW൴P൴�GX-
UXPXQGD�Xo�G�÷�P�Q�KDUHNHWO൴�ROPDVÕ�]RUOXNODU�ROXúWXUPDNWDGÕU��d�QN��EDQW�
JHQ൴úO൴÷൴�� GHSRODPD�� KHVDSODPD�� JHF൴NPH� GXUXPODUÕ� G൴QDP൴N� RODUDN� GH÷൴ú-
PHNWHG൴U��.D\QDN�\|QHW൴P൴�YH�SD\ODúÕPÕ�൴o൴Q�&38��EDQW�JHQ൴úO൴÷൴��GHSRODPD�
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J൴E൴�KHWHURMHQ�ND\QDNODUÕ�V൴V�G�÷�POHU൴QH�X\JXQ�úHN൴OGH�SD\ODúWÕUDQ�\DSÕODU�
�]HU൴QH�oDOÕúPDODU�\DSÕOPDNWDGÕU�>�@�

6൴V��NHQDU�YH�EXOXW�E൴O൴ú൴P�E൴UE൴UOHU൴QH�EHQ]HU�YHU൴�PHUNH]OHU൴�ROPDVÕQD�UD÷-
PHQ�ED]Õ�WHPHO�IDUNOÕOÕNODUÕ�EXOXQPDNWDGÕU��6൴V�E൴O൴ú൴P��EXOXW�YH�NXOODQÕFÕODU�
DUDVÕQGD�E൴U�DUD�NDWPDQ�J൴E൴�oDOÕúPDNWD��ND\QDN�NÕVÕWOÕ�F൴KD]ODUGDQ�DOGÕNODUÕ�
YHU൴OHU൴� \HUHO� D÷GD� ൴úOH\HUHN� JHF൴NPHV൴� G�ú�N� \DQÕWODU� �UHWPHNWHG൴U��.HQDU�
E൴O൴ú൴PGH��YHU൴OHU�ND\QDN�NÕVÕWOÕ�Xo�G�÷�POHUGH�൴úOHQPHNWHG൴U��%XOXW�E൴O൴ú൴P-
GH�൴VH�YHU൴OHU�ND\QDN�NÕVÕWOÕ�F൴KD]ODUGDQ�GR÷UXGDQ�X]DNWDN൴�EXOXW�VXQXFXODUÕ-
QD�J|QGHU൴OPHNWHG൴U��6൴V�E൴O൴ú൴P൴Q�NHQDU�E൴O൴ú൴PH�J|UH�DYDQWDMÕ��YHU൴�൴úOHPH-
\൴� \�NVHN� ൴úOHP�NDSDV൴WHV൴QH� VDK൴S� F൴KD]ODUGD�KÕ]OÕ� E൴U� úHN൴OGH�\DSDE൴OPHV൴�
YH�GHSRODPD�NDSDV൴WHV൴Q൴Q�\�NVHN�ROPDVÕ� ൴NHQ�EXOXW�E൴O൴ú൴PH�J|UH�DYDQWDMÕ��
G�ú�N�JHF൴NPH��HQHUM൴�WDVDUUXIX�YH�YHU൴OHU൴Q�J�YHQV൴]�RODQ�൴QWHUQHW�RUWDPÕQD�
oÕNPDGDQ� ൴úOHQHE൴OPHV൴G൴U��9HU൴OHU� EXOXWD� J|QGHU൴O൴UNHQ� YH\D� ൴úOHQPHN� ൴o൴Q�
EHNOHUNHQ� ú൴IUHO൴� RODUDN� WXWXOPDNWDGÕU�� %X� VD\HGH� V൴V� NDWPDQÕ� ,R7� D÷ÕQÕ� Xo�
V൴VWHPOHUH�GR÷UX�JHQ൴úOHW൴UNHQ�J�YHQO൴N�G�]H\൴Q൴�DUWWÕUPDNWDGÕU��$QFDN�GR÷-
UXGDQ� V൴V� VXQXFXODUÕQD�\DSÕODQ� VDOGÕUÕODU� �VROXFDQ�GHO൴÷൴�� N൴PO൴N�NRS\DODPD�
YE���GD�EXOXQPDNWDGÕU��%X�VDOGÕUÕODUÕ�|QOHPHN�൴o൴Q�V൴V�E൴O൴ú൴PH�X\JXQ�J�YHQO൴�
PRGHOOHU�JHO൴úW൴U൴OPHNWHG൴U��

6൴V�D÷ÕQÕQ�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕ� ൴o൴Q�N൴PO൴N�GR÷UXODPD��HU൴ú൴P�NRQWURO���
VDOGÕUÕ� WHVS൴W൴�� J൴]O൴O൴N� úHPDODUÕ� J൴E൴�PRGHOOHU� JHO൴úW൴U൴OPHNWHG൴U�� 6൴V� E൴O൴ú൴P�
,R7�V൴VWHPOHU൴QH�E൴U�V൴V�VHUY൴V�VD÷OD\ÕFÕVÕ�DUDFÕOÕ÷Õ\OD�K൴]PHW�YHUPHNWHG൴U��dRN�
VD\ÕGD�V൴V�VHUY൴V�VD÷OD\ÕFÕ�NXUXP�ROGX÷X� ൴o൴Q�V൴V�G�÷�POHU൴�GH�J�YHQO൴N�YH�
J൴]O൴O൴N�WHKG൴WOHU൴\OH�NDUúÕ�NDUúÕ\D�NDOPDNWDGÕU�>��@��%൴U�EDúND�GH\൴úOH��VHUY൴V�
VD÷OD\ÕFÕ�K൴]PHW൴�YHUHQ�NXUXPXQ�J�YHQ൴O൴U�ROPDPDVÕ�GXUXPXQGD�V൴V�G�÷�P-
OHU൴�VDOGÕUÕODUD�NDUúÕ�VDYXQPDVÕ]�ROPDNWDGÕU��

6൴V�VXQXFXODUÕQD�\DSÕODQ�VDOGÕUÕODUGDQ�GROD\Õ�V൴V�E൴O൴ú൴PGH�E൴UWDNÕP�J�YHQO൴N�
൴KW൴\DoODUÕ�EXOXQPDNWDGÕU��%X�J�YHQO൴N�൴KW൴\DoODUÕ��V൴V�G�÷�POHU൴Q൴Q�YH�NXO-
ODQÕFÕ� F൴KD]ODUÕQÕQ� N൴PO൴NOHU൴Q൴Q� GR÷UXODQPDVÕ�� YHU൴OHU൴Q� NRUXQPDVÕ� YH� J൴]-
OHQPHV൴�� YHU൴OHU൴Q� GR÷UXOX÷XQXQ� YH� E�W�QO�÷�Q�Q� VD÷ODQPDVÕ�� N|W�� DPDoOÕ�
G�÷�POHU൴Q�WHVS൴W�HG൴OPHV൴��\HWN൴O൴�G�÷�POHU�WDUDIÕQGDQ�V൴VWHPGHQ�NHV൴QW൴V൴]�
K൴]PHW�DOÕQDE൴OPHV൴��KHVDSODPD�PDO൴\HW൴Q൴Q�G�ú�U�OPHV൴��IDUNOÕ�SURWRNROGHN൴�
F൴KD]ODUÕQ�E൴UE൴UOHU൴\OH�VRUXQVX]�KDEHUOHúHE൴OPHV൴��D÷�WÕNDQÕNOÕNODUÕQÕQ�|QOHQ-
PHV൴��ú൴IUHOHPH�൴úOHPOHU൴QGH�DQDKWDU�\|QHW൴P൴Q൴Q�J�YHQO൴�YH�YHU൴PO൴�E൴U�úHN൴O-
GH�\DSÕODE൴OPHV൴G൴U��
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6൴V�E൴O൴ú൴P��\HUHO�RUWDPGD�YHU൴OHU൴Q� ൴úOHQPHV൴��GHSRODQPDVÕ�YH� WDúÕQPDVÕ� ൴ú-
OHPOHU൴Q൴� JHUoHNOHúW൴UPHNWHG൴U�� %XOXW� E൴O൴ú൴P൴Q� \DSÕVÕ� JHUH÷൴� o|]�OHPH\HQ�
VRUXQODUÕ�V൴V�E൴O൴ú൴P�HVQHN�ND\QDNODU�YH�K൴]PHWOHU�VXQDUDN�o|]HE൴O൴U��%X�VR-
UXQODU��QHGHQ�ROGX÷X�E൴O൴QPH\HQ�J�YHQV൴]�൴OHW൴P�JHF൴NPHV൴��KDUHNHWO൴�G�÷�P�
GHVWH÷൴�HNV൴NO൴÷൴��\�NVHN�EDQW�JHQ൴úO൴÷൴�YH�NRQXP�IDUNÕQGDOÕ÷ÕGÕU��6൴V�E൴O൴ú൴P-
GH�D÷ÕQ�NHQDUÕQGDN൴�VHUY൴VOHU�V൴V�G�÷�POHU൴�WDUDIÕQGDQ�VD÷ODQPDNWDGÕU�

6൴V�E൴O൴ú൴P�|]HOO൴NOHU൴�>�@�
�x '�ú�N�JHF൴NPH�V�UHV൴��8]DNWDN൴�EXOXW�D÷Õ�\HU൴QH�\HUHOGHN൴� V൴V� D÷ÕQ-
GD�YHU൴OHU�൴úOHQPHNWH�YH�GHSRODQPDNWDGÕU��%X�\�]GHQ�Xo�G�÷�POHU�V൴V�
D÷ÕQGD�൴úOHQHQ�YHU൴OHU൴Q�\DQÕWÕQÕ�GDKD�G�ú�N�JHF൴NPH�൴OH�DOPDNWDGÕU��

�x *HQ൴ú�FR÷UDI൴�GD÷ÕOÕP��6൴V�E൴O൴ú൴P�,R7�X\JXODPDODUÕQÕQ�SHUIRUPDQVÕQÕ�
|QHPO൴�|Oo�GH�DUWWÕUGÕ÷Õ�൴o൴Q�DNÕOOÕ�úHEHNH�J൴E൴�,R7�X\JXODPDODUÕQGD�JH-
Q൴ú�E൴U�FR÷UDI൴�DODQGD�K൴]PHW�YHUHE൴OPHNWHG൴U�

�x .RQXP�IDUNÕQGDOÕ÷Õ��6൴V�G�÷�POHU൴�D÷ÕQ�NHQDUÕQGD�EXOXQDQ�VHUY൴VOHU൴\-
OH�Xo�G�÷�POHU൴Q�\HU൴Q൴�EXODE൴OPHNWHG൴U��+DUHNHWO൴�Xo�G�÷�POHU൴Q�GH�
D÷D�GkK൴O�RODE൴OPHV൴Q൴�VD÷ODPDNWDGÕU�

�x dRN�VD\ÕGD�G�÷�P��$NÕOOÕ�úHK൴U��DNÕOOÕ�úHEHNH�J൴E൴�,R7�X\JXODPDODUÕQ-
GD�V൴V�E൴O൴ú൴P�NXOODQÕODE൴OPHNWHG൴U��%X�,R7�X\JXODPDODUÕ�oRN�VD\ÕGD�Xo�
G�÷�P�EDUÕQGÕUPDNWDGÕU��$\UÕFD�X\JXODPD�\DSÕVÕQGD�V൴V�J|UHY൴�J|UHQ�
G�÷�POHU�GH�VD\ÕFD�ID]OD�RODE൴OPHNWHG൴U�

�x *HUoHN�]DPDQOÕ�X\JXODPDODU��6൴V�E൴O൴ú൴P�G�ú�N�JHF൴NPH\H� VDK൴S�RO-
GX÷X� ൴o൴Q�J�oO��YHU൴� DNÕúÕ� VD÷ODPDNWDGÕU��%X�\�]GHQ�JHUoHN� ]DPDQOÕ�
X\JXODPDODUÕQ�SHUIRUPDQVÕQÕ�DUWWÕUPDNWDGÕU�

�x +HWHURMHQO൴N�� 6൴V� E൴O൴ú൴P� YH� V൴V� G�÷�POHU൴�� IDUNOÕ� D\JÕWÕQ� YH\D� IDUNOÕ�
VHUY൴VOHU൴Q�E൴UO൴NWH�oDOÕúDE൴OPHV൴Q൴�VD÷ODPDNWDGÕU��6൴V�D÷Õ�JHQ൴ú�FR÷UDI൴�
DODQD�\D\ÕODE൴OG൴÷൴�൴o൴Q�V൴VWHPGH�E൴UoRN�IDUNOÕ�DNW|U�RODE൴OPHNWHG൴U�

�x *�YHQO൴N��%XOXW�E൴O൴ú൴P�NXOODQDQ�E൴U�,R7�X\JXODPDVÕQGD�V൴V�G�÷�POHU൴�
ND\QDN�NÕVÕWOÕ�Xo�F൴KD]ODUÕQ�\DSDPDGÕ÷Õ�KHVDSODPD��ú൴IUHOHPH�J൴E൴�൴ú-
OHPOHU൴�JHUoHNOHúW൴UHE൴OPHNWHG൴U��%|\OHFH�YHU൴OHU�J�YHQV൴]�RODQ�൴QWHU-
QHW�RUWDPÕQGDQ�JHoHUNHQ�NRUXQDE൴OPHNWHG൴U�

6൴V�E൴O൴ú൴P��,R7�X\JXODPDODUÕQGD�Xo�F൴KD]ODUGDQ�DOGÕ÷Õ�YHU൴OHU൴�൴úOH\HE൴O൴U��GH-
SROD\DE൴O൴U�YH\D�EXOXWD�൴OHWHE൴O൴U��%X�QHGHQOH�V൴V�D÷Õ�,R7�Xo�F൴KD]ODUÕ�൴OH�X]DN-
WDN൴�EXOXW�VXQXFXODUÕ�DUDVÕQGD�E൴U�DUD�NDWPDQ�J|UHY൴�J|UPHNWHG൴U��
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đJPNQ������8NX�GNQNĒNRIJ�[JWNQJWNS�NĒQJSRJXN��IJUTQFSRFXæ�[J�YFĒæSRFXæ

6൴V�E൴O൴ú൴PGH�HQ�\D\JÕQ�NXOODQÕODQ�P൴PDU൴�\DSÕVÕ���NDWPDQOÕ�P൴PDU൴G൴U�����
NDWPDQ�� DOJÕOD\ÕFÕ� G�÷�POHU�� DNÕOOÕ� F൴KD]ODU�� ,R7�|]HOO൴NO൴� F൴KD]ODU� J൴E൴� Xo�
F൴KD]ODUGDQ�ROXúXU��8o�F൴KD]ODU�*OREDO�.RQXPODQGÕUPD�6൴VWHP൴��*OREDO�3R-
V൴W൴RQ൴QJ�6\VWHP���*36��൴OH�GRQDWÕOPÕúWÕU�����NDWPDQ��\|QOHQG൴U൴F൴��D÷�JHo൴G൴��
DQDKWDU��VZ൴WFK���HU൴ú൴P�QRNWDODUÕ��VXQXFX�V൴VWHPOHU�J൴E൴�V൴V�G�÷�POHU൴QGHQ�
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ROXúXU��6൴V�G�÷�POHU൴�YHU൴�GHSRODPD��൴OHW൴P��E൴OJ൴�൴úOHPH�IDDO൴\HWOHU൴Q൴�\�-
U�W�U�����NDWPDQ�൴VH��X]DNWDN൴�EXOXW�VXQXFXODUÕQGDQ�ROXúXU��<HWHUO൴�GHUHFHGH�
GHSRODPD�YH�E൴OJ൴�൴úOHPH�K൴]PHW൴�VXQDU�>��@��.D\QDNODUÕ�NÕVÕWOÕ�RODQ�Xo�F൴-
KD]ODUÕQ�HOGH�HWW൴NOHU൴�YHU൴OHU�V൴V�G�÷�POHU൴�WDUDIÕQGDQ�൴úOHQHUHN�EXOXWD�YH\D�
Xo� F൴KD]D� \DQÕW� RODUDN� JHU൴� J|QGHU൴OPHNWHG൴U�� 8o� F൴KD]ODUD� \DQÕWODU� \HUHO�
D÷GDQ� J|QGHU൴OG൴÷൴� ൴o൴Q� JHF൴NPH� G�ú�NW�U� YH� EXOXWD� ൴OHW൴OHQ� YHU൴OHU� NRUX-
QDE൴O൴U�� 6൴V� E൴O൴ú൴PGH� YHU൴OHU൴Q� ൴úOHQPHV൴�� GHSRODQPDVÕ� YH� WDúÕQPDVÕ� ùHN൴O�
���¶GH�J|VWHU൴OPHNWHG൴U�

�����8å8��0*3&7�;*�':1:9�'å1åđå2�

6൴V�E൴O൴ú൴P�YH�NHQDU�E൴O൴ú൴P�YHU൴�൴úOHQPHV൴�YH�GHSRODQPDVÕQD�\HUHO�E൴U�o|]�P�
ROXúWXUPDNWDGÕU��%XOXW�E൴O൴ú൴P�൴VH�൴QWHUQHW��]HU൴QGHQ�HU൴ú൴OHQ�X]DNWDN൴�G�÷�P�
൴OH�JHUoHNOHúPHNWHG൴U��6൴V�E൴O൴ú൴P�VRQ�NXOODQÕFÕODUD�VHUY൴V�JHF൴NPHV൴Q൴�D]DO-
WÕU��%XOXW�E൴O൴ú൴P൴Q�VXQGX÷X�GHSRODPD��D÷�ROXúWXUPD��E൴OJ൴�൴úOHPH�RODQDNODUÕ-
QÕ�D÷ÕQ�NHQDUÕQD�GR÷UX�JHQ൴úOHWPHNWHG൴U��%X�QHGHQOH�V൴V�E൴OJ൴�൴úOHP�\|QWHP൴�
V൴VWHP൴Q�SHUIRUPDQVÕQÕ�YH�YHU൴P൴Q൴�DUWWÕUDQ�E൴U�E൴OHúHQG൴U�>��@��%XOXW�E൴O൴ú൴P�
X]DNWDN൴� VXQXFX� DUDFÕOÕ÷Õ\OD� YHU൴OHU൴� RSW൴P൴]H� HGHUNHQ� V൴V� YH� NHQDU� E൴O൴ú൴P�
\HUHO�RUWDPÕ�RSW൴P൴]H�HWPHNWH�YH�\|QHWPHNWHG൴U��6൴V�G�ú�N�JHF൴NPH�V�UHV൴��
J�YHQO൴N�DGÕPODUÕ�ROXúWXUPD��NRQXP�IDUNÕQGDOÕ÷Õ��\HUHO�ROPD�YE��|]HOO൴NOHUH�
VDK൴S�൴NHQ�NHQDU�E൴O൴ú൴P�NÕVD�PHVDIHGHQ�GROD\Õ�J�YHQO൴��ND\QDN�NÕVÕWOÕ��G�ú�N�
KHVDSODPD� NDSDV൴WHV൴�� \HUHO� ROPD� YE�� |]HOO൴NOHUH� VDK൴SW൴U�� %XOXW� ൴VH� \�NVHN�
JHF൴NPH�V�UHV൴��J�YHQO൴N�DGÕPODUÕ� WDQÕPOÕ�ROPD\DQ��NRQXP�IDUNÕQGDOÕ÷Õ�EX-
OXQPD\DQ��N�UHVHO�ROPD�YE��|]HOO൴NOHUH�VDK൴SW൴U�

.HQDU�൴OH�V൴V�E൴O൴ú൴P�KHU�൴N൴V൴�GH�YHU൴�\|QHW൴P൴QH�\HUHO�o|]�POHU�JHW൴UPHNWH-
G൴U��)DUN�RODUDN��NHQDU�E൴O൴ú൴P�൴ú൴Q൴�Xo�F൴KD]ODU�RODQ�VHQV|UOHU��PRE൴O�F൴KD]ODU�
�]HU൴QGH�\DSPDNWDGÕU�>��@��6൴V�E൴O൴ú൴P�൴VH�KHVDSODPD�൴ú൴Q൴�V൴V�G�÷�POHU൴QGH�
JHUoHNOHúW൴UHUHN�YHU൴OHU൴�EXOXWD�YH\D�Xo�F൴KD]ODUD�\DQÕW�RODUDN�J|QGHUPHNWH-
G൴U��.HQDU�WDPDPHQ�\HUHOOHúW൴U൴OP൴úW൴U��6൴V�൴VH�KHVDSODPD�YH�൴OHW൴ú൴P�ND\QDN-
ODUÕQÕ�D÷ÕQ�NHQDUODUÕQD�GR÷UX�JHQ൴úOHWPHNWHG൴U�>��@��%DúND�E൴U�GH\൴úOH��V൴V�Xo�
F൴KD]ODU�൴OH�X]XQ�V�UHO൴�GHSRODPD�J|UHY൴�J|UHQ�EXOXW�V൴VWHPOHU൴�DUDVÕQGD�E൴U�
NDWPDQGÕU��.HQDU�E൴O൴ú൴PGH�YHU൴OHU൴Q�൴úOHQPHV൴��GHSRODQPDVÕ�YH�WDúÕQPDVÕ�ùH-
N൴O����¶WH�J|VWHU൴OPHNWHG൴U��

.HQDU�E൴O൴ú൴P�EXOXW�VHUY൴VOHU൴Q൴�GR÷UXGDQ�GHVWHNOHPHG൴÷൴�൴o൴Q�JHUoHN�]DPDQOÕ�
YHU൴�൴úOHPH�DGÕPÕ�൴OH�YHU൴OHU�൴úOHQHUHN�EXOXWD�J|QGHU൴OPHNWHG൴U�
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�
đJPNQ������0JSFW�GNQNĒNRIJ�[JWNQJWNS�NĒQJSRJXN��IJUTQFSRFXæ�[J�YFĒæSRFXæ

9HU൴�PHUNH]OHU൴�NRQXVXQGD�VRQ�G|QHPOHUGH�ROGXNoD�SRS�OHUOHúHQ�dRNOX�(U൴ú൴P�
.HQDU�%൴O൴ú൴P� �0XOW൴�$FFHVV�(GJH�&RPSXW൴QJ�� V൴VWHPOHU൴� EXOXW� K൴]PHWOHU൴Q൴�
D÷ÕQ�NHQDUÕQD�GR÷UX�JHQ൴úOHWHUHN�ED]�൴VWDV\RQODUÕ�DUDFÕOÕ÷Õ\OD�YHU൴OHU൴Q�GHSRODQ-
PDVÕ�YH�൴úOHQPHV൴�൴o൴Q�ND\QDN�VD÷ODPDNWDGÕU��%X�\|Q�\OH�V൴V�E൴O൴ú൴P�V൴VWHPOHU൴-
QH�ROGXNoD�EHQ]H\HQ�0(&�\DSÕVÕ�NHQDU�E൴O൴ú൴P�V൴VWHPOHU൴Q൴Q�SHUIRUPDQVÕQÕ�DUW-
WÕUPDNWDGÕU��0(&�\DSÕVÕ�V൴V�E൴O൴ú൴PH�EHQ]HU�RODUDN�KHWHURMHQ�ND\QDNODUD�K൴]PHW�
HGHE൴OPH��VDQDOODúWÕUPD��PRE൴O൴WH��G�ú�N�JHF൴NPH�YH�|OoHNOHQHE൴O൴UO൴N�GHVWH÷൴�
VXQPDNWDGÕU�>��@��)DUN�RODUDN�൴VH�WHOHNRP�ú൴UNHWOHU൴�WDUDIÕQGDQ�K൴]PHW�DOÕQPDVÕ�
YH�Xo�V൴VWHPOHUH�GDKD�\DNÕQ�ROGX÷X�൴o൴Q�GDKD�KÕ]OÕ�ROPDVÕ�J൴E൴�|]HOO൴NOHU൴�EX-
OXQPDNWDGÕU��6൴V�E൴O൴ú൴P൴Q�0(&�\DSÕVÕQD�J|UH�HQ�|QHPO൴�DYDQWDMÕ�൴VH�7HOHNRP�
ú൴UNHWOHU൴QGHQ�ED÷ÕPVÕ]�|]HO�D÷ODU�NXUXODE൴OPHV൴G൴U�
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%XOXW�E൴O൴ú൴PGH�൴VH�DOJÕOD\ÕFÕ�Xo�F൴KD]ODUGDQ�HOGH�HG൴OHQ�YHU൴OHU�GHSRODPD�YH�
YHU൴� ൴úOHPH�൴o൴Q�GR÷UXGDQ�EXOXWD�J|QGHU൴OPHNWHG൴U��9HU൴OHU� ൴ON�KkO൴� ൴OH� ൴QWHU-
QHW�RUWDPÕQGDQ�JHo൴U൴OHUHN�EXOXWD�J|QGHU൴OG൴÷൴� ൴o൴Q�YHU൴�J�YHQO൴N�]DI൴\HWOHU൴�
ROXúWXUPDNWDGÕU��9HU൴�J�YHQO൴÷൴�Xo�F൴KD]ODU��]HU൴QGH�\DSÕODE൴OPHNWHG൴U��)DNDW�
ND\QDN�NÕVÕWOÕ�F൴KD]ODUGD�ú൴IUHOHPH�YH�NRUXPD�J൴E൴�KHVDSODPD�൴úOHU൴Q൴Q�PDO൴-
\HW൴�\�NVHNW൴U��%XOXW�E൴O൴ú൴PGH�YHU൴OHU൴Q�൴úOHQPHV൴��GHSRODQPDVÕ�YH�WDúÕQPDVÕ�
ùHN൴O����¶WH�J|VWHU൴OPHNWHG൴U�

�
đJPNQ������'ZQZY�GNQNĒNRIJ�[JWNQJWNS�NĒQJSRJXN��IJUTQFSRFXæ�[J�YFĒæSRFXæ

6൴V�YH\D�NHQDU�E൴O൴ú൴P�V൴VWHPOHU൴Q൴�NXOODQDQ�,R7�PRGHOOHU൴�WDVDUODQÕUNHQ�JH-
QHOO൴NOH�EXOXW�V൴VWHPOHU�GH�WDVDUÕPD�HQWHJUH�HG൴OPHNWHG൴U��%XOXW��NHQDU�YH�V൴V�
E൴O൴ú൴P�DUDVÕQGDN൴�NDUúÕODúWÕUPD�E൴OJ൴V൴�7DEOR����¶GH�J|VWHU൴OPHNWHG൴U�
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9FGQT������'ZQZY��XNX�[J�PJSFW�GNQNĒNR�PFWĒæQFĒYæWRFXæ

'YPYX�'MPMĲMQ �MW�'MPMĲMQ 0IREV�'MPMĲMQ

Gecikme yüksek ,IGMOQI�HÇĲÇO Gecikme yüksek

=ER·X�WÇVIWM�Y^YR =ER·X�WÇVIWM�O·WE =ER·X�WÇVIWM�Y^YR

:IVM�MĲPIQI�ZI�HITSPEQE�
MĲPIQM��āRXIVRIX�Ç^IVMRHIR�
IVMĲMPIR�GMLE^HE

:IVM�MĲPIQI�ZI�HITSPEQE�
MĲPIQM���MW�OEXQERHEOM�
GMLE^PEVHE

:IVM�MĲPIQI�ZI�HITSPEQE�
MĲPIQM��9±�GMLE^PEVHE

āRXIVRIX�FEïPERX·P· =IVIP =IVIP

)ITSPEQE�ZI�ZIVM�MĲPIQI�
OETEWMXIWM��=ÇOWIO

)ITSPEQE�ZI�ZIVM�MĲPIQI�
OETEWMXIWM��=ÇOWIO

)ITSPEQE�ZI�ZIVM�MĲPIQI�
OETEWMXIWM��)ÇĲÇO

2IVOI^¹�MĲPIQ )Eï·X·O�MĲPIQ )Eï·X·O�MĲPIQ

%XOXW��V൴V�YH�NHQDU�E൴O൴ú൴PGH�KHVDSODPD�൴úOHPOHU൴Q൴Q�KHSV൴QGH�E൴U�WDNÕP�J�-
YHQO൴N�WHKG൴WOHU൴�EXOXQPDNWDGÕU��%X�WHKG൴WOHU൴Q�ED]ÕODUÕ��o��൴o൴Q�GH�RUWDN�൴NHQ�
ED]ÕODUÕ�E൴U൴Q൴�YH\D�൴N൴V൴Q൴�൴OJ൴OHQG൴UPHNWHG൴U��%XOXW��V൴V�YH�NHQDU�E൴O൴ú൴P�V൴V-
WHPOHU൴Q൴Q�NDUúÕODúWÕ÷Õ�WHKG൴WOHU�7DEOR����¶GH�J|VWHU൴OPHNWHG൴U�

9FGQT������'ZQZY��XNX�[J�PJSFW�GNQNĒNRNS�PFWĒæQFĒYæÕæ�L´[JSQNP�YJMINYQJWN

Güvenlik Tehditleri *XOMPIHMïM�'MPMĲMQ��MWXIQM

+M^MOWIP��EPH·V·PEV
'YPYX�Y±�GMLE^PEVE����MW�WMW�HÇïÇQPIVMRI�ZI�Y±�
GMLE^PEVE���0IREV�Y±�GMLE^PEVE�

-M^QIX�7IHHM�)S����<21�)S��ZI�-885��)S�� 'YPYX��0IREV���MW�OÁXÇ�RM]IXPM�HÇïÇQPIV�MPI�

&VEHEOM�0MĲM�2ER�.R�8LI�2MHHPI�
'YPYX�āRXIVRIX�SVXEQ·RHE�Ƴ�.5��)3��ZW��W·^QEW·�
MPI���0IREV�ZI��MW�]IVIP�EïE�W·^QE�MPI�

�]FMP��EPH·V·W·�WIRWÁVPIVMR�OMQPMïMRM�
OST]EPEQE�

'YPYX��0IREV���MW�.S8�Y]KYPEQEPEV·RHE�
OYPPER·PH·OPEV·RHE�

;SVQLSPI��EPH·V·W·�WIRWÁV�HÇïÇQPIV�M±MRHI�
O·WE�]SPPEV�SPYĲXYVQE�

'YPYX��0IREV���MW�.S8�Y]KYPEQEPEV·RHE�
OYPPER·PH·OPEV·RHE�

0ÁXÇGÇP�=E^·P·Q�*RNIOWM]SRY�2EP[EVI�
.RNIGXMSR�

'YPYX��0IREV���MW

ıMJVIPIQI��MWXIQPIVMRI��EPH·V·PEV
0IREV�OE]REO�O·W·XP·�Y±�GMLE^PEV�MPI�ĲMJVIPIQI�
]ET·P·V�����MW�WMW�Eï·RHEOM�HÇïÇQPIV�MPI�ĲMJVIPIQI�
]ET·P·V��

�EREP�2EOMRI��EPH·V·PEV· 'YPYX��0IREV�ZI��MW�EPX]ET·PEVE�]ET·PER�

0ÁXÇ�8EWEVPERQ·Ĳ�&PX]ET·PEV��,ÇZIRWM^��IVZMW�
�EïPE]·G·PEV��0EFPSWY^�&ï��SVYRPEV·�KMFM�
HYVYQPEV�OYPPER·PEVEO�]ET·PER�WEPH·V·PEV

'YPYX��0IREV�ZI��MW
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,R7�X\JXODPDODUÕQGD�EXOXW��NHQDU�YH�V൴V�E൴O൴ú൴P�7DEOR����¶GH�GH�J|U�O-
G�÷��J൴E൴�JHQHOO൴NOH�EHQ]HU�WHKG൴WOHU�൴OH�NDUúÕ�NDUúÕ\D�NDOPDNWDGÕU��%XOXW�
E൴O൴ú൴P൴Q�൴QWHUQHW�RUWDPÕQGD�ROPDVÕ��NHQDU�YH�V൴V�E൴O൴ú൴P൴Q�\HUHO�ROPDVÕ�
EX� VDOGÕUÕODUÕQ� X\JXODQPD� E൴o൴P൴� DUDVÕQGD� IDUNOÕOÕNODU� PH\GDQD� JHW൴U-
PHNWHG൴U�

,R7�V൴VWHPOHU൴Q�Xo�F൴KD]ODUÕ�E൴U�YH\D�E൴UNDo�VHQV|UGHQ�ROXúDQ�PRGHOOHU�ROD-
E൴OPHV൴Q൴Q�\DQÕ�VÕUD�.DEORVX]�6HQV|U�$÷ODUÕ� �:൴UHOHVV�6HQVRU�1HWZRUNV�
�� :61��� .DEORVX]� 9�FXW� $ODQ� $÷ODUÕ� �:൴UHOHVV� %RG\� $UHD� 1HWZRUNV�
�:%$1��J൴E൴�oRN�VD\ÕGD�VHQV|U�Q�E൴UE൴UOHU൴\OH�HWN൴OHú൴PO൴�oDOÕúWÕ÷Õ�\|Q-
WHPOHU�GH�NXOODQÕODE൴OPHNWHG൴U��%X�VHQV|UOHU�oRN�DWODPDOÕ��PXOW൴�KRS��ED÷-
ODQWÕ�൴oHUPHNWHG൴U��dRN�DWODPDOÕ�ED÷ODQWÕ�YHU൴Q൴Q�DOJÕODQGÕNWDQ�VRQUD�YHU൴�
PHUNH]൴QH�JHOHQH�NDGDU�G�÷�POHU�DUDVÕQGD�൴OHW൴OPHV൴�úHNO൴QGH�JHUoHNOHú-
PHNWHG൴U�

%൴U�YHU൴��PHUNH]H�J൴GHQH�NDGDU�oRN�VD\ÕGD�G�÷�PGHQ�JHoW൴÷൴�൴o൴Q�ED]Õ�VDOGÕUÕ-
ODUD�PDUX]�NDODE൴OPHNWHG൴U��,R7�V൴VWHPOHU൴Q൴�YH�GROD\ÕVÕ\OD�oRN�VHQV|UGHQ�ROX-
úDE൴OHQ�V൴V�E൴O൴ú൴P�\DSÕVÕQÕ�GD�HWN൴OH\HQ�EX�WDU]�VDOGÕUÕODU�.൴PO൴N�.RS\DODPD�
�6\E൴O��YH�6ROXFDQ�'HO൴÷൴��:RUPKROH��VDOGÕUÕODUÕGÕU�

�������8^GNQ�8FQIæWæXæ�

%൴U�G�÷�PH�E൴UNDo�WDQH�N൴PO൴N�WDQÕQPDVÕQGDQ�ROXúDQ�VDOGÕUÕGÕU��%|\OHFH�E൴U�
G�úPDQ�D\QÕ�DQGD�oHú൴WO൴�\HUOHUGH�RODE൴O൴U��+DWD\D�GD\DQÕNOÕ�V൴VWHPOHU൴Q�HWN൴Q-
O൴÷൴Q൴� F൴GG൴�|Oo�GH�D]DOWÕU� >��@��%൴U�G�÷�PH�E൴UNDo� WDQH�N൴PO൴N�DWDQDE൴OG൴÷൴�
൴o൴Q�ORNDV\RQ�E൴OJ൴V൴�GH÷൴úW൴U൴OHE൴O൴U�

'D÷ÕWÕN�GHSRODPD��GD÷ÕOPD�YH�oRN�\ROOX�\|QOHQG൴UPH�� WRSRORM൴�EDNÕPÕ�J൴E൴�
KDWD\D� GD\DQÕNOÕ� úHPDODUÕQ� YHU൴PO൴� oDOÕúPDVÕQÕ� D]DOWÕU�� 6\E൴O� VDOGÕUÕVÕ� ùHN൴O�
���¶WH�J|VWHU൴OPHNWHG൴U��ùHN൴OGH�VDOGÕUJDQ�RODQ�%�G�÷�P�Q�E൴UGHQ�oRN�N൴PO൴÷൴�
EXOXQPDNWDGÕU��%|\OHFH�PHúUX�RODQ�$�G�÷�P�QH�NHQG൴Q൴�PHúUX�E൴U�G�÷�P�
RODUDN�J|VWHUHE൴OPHNWHG൴U��6DOGÕUÕQÕQ�JHUoHNOHúW൴U൴OPHV൴�GH�JHUoHNOHúW൴U൴OG൴N-
WHQ�VRQUD�WHVS൴W�HG൴OPHV൴�GH�ROGXNoD�]RUGXU��+DI൴I�N൴PO൴N�GR÷UXODPD�\DNODúÕP-
ODUÕ�YH�PDN൴QH�|÷UHQPHV൴�WDEDQOÕ�GDYUDQÕú�൴]OHPH�\DNODúÕPODUÕ�JHO൴úW൴U൴OHUHN�
WHVS൴W�HG൴OPH\H�YH�|QOHQPH\H�oDOÕúÕOPDNWDGÕU�
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đJPNQ������8^GNQ�XFQIæWæXæ

�������<TWRMTQJ�8FQIæWæXæ

$÷ÕQ�E൴U�E|O�P�QH�VÕ]DQ�VDOGÕUJDQ��G�ú�N�JHF൴NPHO൴�ED÷ODQWÕ��]HU൴QGHQ�൴OH-
W൴OHU�DODUDN�EXQODUÕ�E൴U�W�QHO�\ROX\OD�IDUNOÕ�E|O�POHUGH�WHNUDUOD\DE൴O൴U��:RUP-
KROH�VDOGÕUÕVÕ��SDNHWOHU൴��WHNUDUODPD�\ROX�൴OH�E൴UE൴U൴QH�RODQ�X]DNOÕNODUÕQÕ�HQ�D]D�
൴QG൴UJHPHN�൴VWH\HQ�൴N൴�G�÷�PGHQ�ROXúPDNWDGÕU�>��@��

%൴U� VDOGÕUJDQ� ൴N൴� G�÷�P�DUDVÕQGD� \HU� DOPDNWD� YH� DUDODUÕQGD�PHVDMODU� ൴OHW൴O-
PHNWHG൴U��8]DNWDN൴� ൴N൴� G�÷�P��G�ú�N�JHF൴NPHO൴� ED÷ODQWÕ� VD\HV൴QGH�NRPúX�
ROGXNODUÕQD� ൴NQD� HWPHNWHG൴U��:RUPKROH� VD\HV൴QGH� IDUNOÕ� EDúND� VDOGÕUÕODU� GD�
HWN൴QOHúW൴U൴OHE൴OPHNWHG൴U��7HPHO� RODUDN�� D÷ÕQ� E൴U� E|O�P�QGH� G�ú�N� JHF൴NPH�
V�UHV൴��]HU൴QGHQ�DOÕQDQ�SDNHWOHU൴�W�QHOOH\HUHN�D÷ÕQ�IDUNOÕ�E൴U�E|O�P�QGH�WHNUDU�
R\QDWPDNWDGÕU��*HQHOO൴NOH�EX�൴N൴�E|OJHOHUGHQ�E൴U൴�KHGHIH�\DNÕQ�G൴÷HU൴�൴VH�ED]�
൴VWDV\RQXQD�\DNÕQ�\HUOHUH�NRQXúODQPDNWDGÕU��:RUPKROH�VDOGÕUÕVÕ�ùHN൴O����¶GD�
J|VWHU൴OPHNWHG൴U�� ùHN൴OGH� ൴N൴� VDOGÕUJDQ� DUDVÕQGDN൴� NHV൴NO൴� ED÷ODQWÕ� JHF൴NPH-
Q൴Q�G�ú�N�ROGX÷XQX�൴IDGH�HWPHNWHG൴U��+HU�G�÷�PGHQ�JHo൴úWH�]DPDQ�GDPJDVÕ�
J൴E൴�E൴OJ൴OHU� HNOHQHUHN�NÕVD�\ROODU� WHVS൴W� HG൴OPH\H�oDOÕúÕOVD�GD�G�÷�P�NHV൴Q�
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E൴U�úHN൴OGH�VDOGÕUJDQ�RODUDN�൴úDUHWOHQHPHPHNWHG൴U��$NV൴�WDNG൴UGH�QRUPDOGH�JH-
F൴NPHV൴�G�ú�N�YH�PHúUX�RODQ�E൴U�G�÷�P�Q�oDOÕúPDVÕ�ER]XODE൴OPHNWHG൴U��%X�
QHGHQOH�VDOGÕUÕQÕQ�JHUoHNOHúW൴U൴OPHV൴�GH�WHVS൴W�HG൴OPHV൴�GH�]RUGXU��%XQXQ�൴o൴Q�
G൴M൴WDO�൴P]D��൴OHW൴P�]DPDQODPDVÕ��\|QO��DQWHQ��൴VWDW൴VW൴NVHO�DQDO൴]�YH�WRSRORM൴N�
E൴OJ൴\H�GD\DOÕ�\|QWHPOHU�JHO൴úW൴U൴OPHNWHG൴U�

đJPNQ������<TWRMTQJ�XFQIæWæ

�������+N_NPXJQ�8FQIæWæQFW

,R7�V൴VWHPOHU�൴o൴QGH�oRN�VD\ÕGD�VHQV|UGHQ�DOÕQDQ�YHU൴OHU�PHUNH]H�J|QGHU൴OHUHN�
VRQXoODU�DOÕQPDNWDGÕU��%HOO൴�E൴U�FR÷UDI൴�E|OJH\H�\D\ÕOPÕú�VHQV|UOHU൴Q�ROGX÷X�
RUWDPGD�G�÷�P�oDOÕQPDVÕ�J൴E൴�I൴]൴NVHO�VDOGÕUÕODU�GD�RODE൴OPHNWHG൴U��$\UÕFD�V൴V�
E൴OJ൴� ൴úOHP�NXOODQDQ�E൴U� ,R7�X\JXODPDVÕQGD�GHSRODPD�YH� YHU൴� ൴úOHPH�\HUHO�
D÷GD�\DSÕOGÕ÷Õ� ൴o൴Q�YHU൴�PHUNH]൴Q൴Q�NRQXPX�Xo�G�÷�POHUH�\DNÕQGÕU� YH�EX-
OXQDE൴OPHNWHG൴U�� 6൴V� \DSÕVÕQÕQ� EX� GH]DYDQWDMÕ� YHU൴�PHUNH]൴QH� \DSÕODE൴OHFHN�
RODQ�I൴]൴NVHO�VDOGÕUÕODUÕ�NROD\ODúWÕUPDNWDGÕU��%X�VDOGÕUÕODUÕ�|QOHPHN�൴o൴Q�VXQX-
FX�RGDODUÕQÕQ�I൴]൴NVHO�RODUDN�GD�J�YHQO൴N�|QHPOHU൴Q൴�DOPDN�ROGXNoD�|QHPO൴G൴U�
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�������)FÕæYæP�-N_RJY�7JIIN�)NXYWNGZYJI�)JSNFQ�TK�8JW[NHJ���))T8�

dR÷X�E൴O൴ú൴P�X\JXODPDODUÕQGD�ROGX÷X�J൴E൴�V൴V�NXOODQDQ�,R7�V൴VWHPOHUGH�GH�HQ�
|QHPO൴�WHKO൴NHOHUGHQ�E൴U൴�K൴]PHW�UHGG൴�VDOGÕUÕODUÕGÕU��+൴]PHW�UHGG൴�VDOGÕUÕODUÕQÕ�
VHo൴OHQ�NXUEDQ�E൴OJ൴VD\DUODU��]HU൴QGHQ�GD÷ÕWÕN�E൴U�úHN൴OGH�\DSÕOPDVÕ�EX�VDOGÕUÕ-
\Õ�oRN�GDKD�J�oO��KkOH�JHW൴UPHNWHG൴U��6൴V�E൴O൴ú൴P�\DSÕODUÕQGD�''R6�|QOHPH\H�
\|QHO൴N�oHú൴WO൴�oDOÕúPDODU�\DSÕOPDNWDGÕU�

%XOXW�VXQXFXODUÕQÕ�''R6�VDOGÕUÕODUÕQGDQ�NRUXPDN�൴o൴Q�DUD�NDWPDQ�RODUDN�J|-
UHY�\DSDQ�V൴V�NDWPDQÕQGD�EHO൴UOHQHQ�NXUDOODU�൴OH�VDOGÕUÕ�WHVS൴W�HG൴OHUHN�EXOXWXQ�
ND\QDNODUÕQÕQ�ERúD�NXOODQÕPÕ�|QOHQHE൴OPHNWHG൴U�>��@��%X�൴úOHP�V൴V�NDWPDQÕQ-
GD��WUDI൴÷൴Q�VDOGÕUÕ�V�UHV൴QH��SDNHWOHU൴Q�RUDQÕQD��SDNHW�E�\�NO�÷�QH�YH�NXOODQÕ-
ODQ�SURWRNROH�J|UH�I൴OWUHOHPHOHU�\DSÕODUDN�JHUoHNOHúW൴U൴OPHNWHG൴U�

6DGHFH� EXOXW� VXQXFXODUÕQGD� GH÷൴O� V൴V� VXQXFXODUÕQGD� GD� ''R6� VDOGÕUÕODUÕ�
\DSÕOPDNWDGÕU�� ''R6� VDOGÕUÕODUÕQÕ� DNW൴IOHúW൴UPHN� ൴o൴Q� VDOGÕUJDQ� |QFHO൴NOH�
V൴VWHPH�7UXYD�DWODUÕ�YH�Y൴U�VOHU�\HUOHúW൴UHUHN�NXOODQÕFÕ�WDUDIÕQGDN൴�F൴KD]ODUÕ�
NRQWURO�HWPHNWHG൴U��6DOGÕUÕODU�NXOODQÕFÕ�NDWPDQÕQGDQ�JHUoHNOHúW൴U൴OPHNWHG൴U��
6DOGÕUJDQ�V൴V�ND\QDNODUÕ��]HU൴QGH�''R6�VDOGÕUÕVÕ�X\JXODGÕ÷ÕQGD�ED]Õ�VRQXo-
ODU�RUWD\D�oÕNPDNWDGÕU�>��@��%XQODU��V൴V�G�÷�P�Q�D÷�SRUWXQXQ�HQJHOOHQPH-
V൴\OH�JHUoHN�NXOODQÕFÕODUÕQ�YH�JHUoHN�YHU൴OHU൴Q�HU൴ú൴P�\ROODUÕQÕQ�HQJHOOHQPH-
V൴��V൴V�G�÷�P�QH�oRN�VD\ÕGD�N|W��Q൴\HWO൴�൴VWHN�J|QGHU൴OHUHN�HU൴ú൴P�\ROXQXQ�
HQJHOOHQPHV൴�� V൴V� G�÷�P�� ൴OH� EXOXW� DUDVÕQGDN൴� ൴OHW൴ú൴P൴Q� HQJHOOHQPHV൴G൴U��
6൴V�NDWPDQÕQGDN൴�''R6�VDOGÕUÕVÕQÕQ�|QOHQPHV൴QH�\|QHO൴N�RODUDN�JHO൴úW൴U൴OHQ�
V൴VWHPOHUGH��VDOGÕUÕODUÕQ�WHVS൴W�HG൴OPHV൴�YH�YHU൴WDEDQÕQGD�ND\ÕW�J�QO�÷��WX-
WXOPDVÕ��EXOXW�VXQXFXODUÕ�WDUDIÕQGDQ�V൴V�G�÷�POHU൴Q൴Q�JHUoHN�]DPDQOÕ�RODUDN�
൴]OHQPHV൴�YH�YHU൴�PDGHQF൴O൴÷൴�\|QWHPOHU൴\OH�VDOGÕUJDQÕQÕQ�GDYUDQÕúÕQD�X\-
JXQ�FHYDEÕQ��UHW൴OPHV൴�൴úOHPOHU൴�JHUoHNOHúPHNWHG൴U��6൴V�G�÷�POHU൴QH�''R6�
\DSÕOGÕ÷Õ� GXUXPGD�K൴SHUJUDI� WHRU൴V൴QH� GD\DOÕ� \|QWHP� ൴OH� D÷� EDQW� JHQ൴úO൴÷൴�
ND\QDNODUÕ�PRGHOOHQPHNWH�YH�$SU൴RU൴�DOJRU൴WPDVÕ�൴OH�NRUHODV\RQ�DQDO൴]൴�\D-
SÕOPDNWDGÕU��6൴V�D÷ÕQGDN൴�''R6�VDOGÕUÕVÕQÕ�HQJHOOHPH�PRGHO൴�ùHN൴O����¶GH�
J|VWHU൴OPHNWHG൴U�>��@�

+൴SHUJUDI� WHRU൴V൴�YH�$SU൴RU൴�DOJRU൴WPDVÕ� WDEDQOÕ�o|]�PGH�V൴P�ODV\RQ�VR-
QXoODUÕQD� J|UH� V൴V� G�÷�POHU൴QGHN൴� ND\QDN�NXOODQÕPÕQÕQ�GDKD� ൴\൴� SHUIRU-
PDQVD�VDK൴S�ROGX÷X�J|VWHU൴OPHNWHG൴U��$QFDN�EX�DODQGD�\DSÕODQ�oDOÕúPDODU�
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GD�VÕQÕUOÕ�NDOPDNWDGÕU��%X�QHGHQOH�V൴V�E൴O൴ú൴P�൴o൴Q�GDKD�NDSVDPOÕ�YH�GDKD�
൴\൴�VRQXoODU��UHWHQ�''R6�NRUXQPD�\|QWHPOHU൴�JHO൴úW൴U൴OPH\H�oDOÕúÕOPDN-
WDGÕU�

�

đJPNQ������8NX�FÕæSIF�))T8�XFQIæWæ�®SQJRJ�^®SYJRN�RNRFWNXN

*HOHQHNVHO�E൴OJ൴VD\DU�D÷ODUÕQD�YH�ND\QDNODUÕQD�\DSÕODQ�VDOGÕUÕODUÕQ�E�\�N�E൴U�
NÕVPÕ�V൴V�E൴O൴ú൴P�D÷Õ�YH�ND\QDNODUÕ�൴o൴Q�GH�X\JXODQDE൴OPHNWHG൴U��.DEORVX]�E൴U�
RUWDP�YH�\HUHO�D÷GD�K൴]PHW�YHUG൴÷൴�൴o൴Q�GR÷DVÕ�JHUH÷൴�E൴UoRN�VDOGÕUÕ\D�DoÕNWÕU��
$QFDN�V൴V�WDEDQOÕ�,R7�X\JXODPDODUÕ�൴o൴Q�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴��KDI൴I�N൴PO൴N�
GR÷UXODPD��YHU൴�J൴]O൴O൴÷൴�YH�E�W�QO�÷��\DNODúÕPODUÕ��D÷� WÕNDQÕNOÕ÷ÕQÕ�YH�YHU൴�
WDúPDODUÕQÕ�|QOHPH�oHUoHYHOHU൴��J�YHQO൴�NDEORVX]� ൴OHW൴P�YH� URWD�\DQOÕúODUÕQÕ�
|QOHPH�o|]�POHU൴��HWN൴O൴�ND\QDN�\|QHW൴P�úHPDODUÕ�J൴E൴�oRN�ID]OD�NRQXGD�൴QFH-
OHPHOHU�YH�JHO൴úW൴UPHOHU�GHYDP�HWPHNWHG൴U�
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������ .49�:>,:1&2&1&7.3)&�8å8�'å1åđå2�0:11&3.2.3)&�
,�;*31å0�å-9å>&�1&7.�

6൴V�E൴O൴ú൴P൴Q�\DSÕVÕ�JHUH÷൴�,R7�V൴VWHPOHU൴QH�JHW൴UG൴÷൴�E൴U�WDNÕP�J�YHQO൴N�\H-
WHQHNOHU൴�YH�RODVÕ�WHKG൴WOHUH�NDUúÕ�\DSÕOPDVÕ�JHUHNHQ�J�YHQO൴N�YH�J൴]O൴O൴N�൴K-
W൴\DoODUÕ�EXOXQPDNWDGÕU��,R7�X\JXODPDODUÕ�KDVWDQH��IDEU൴ND��úHK൴U��DVNHU൴\H��
WDUÕP��GHQ൴]�DOWÕ��\HU�DOWÕ��VSRU�J൴E൴�oRN�oHú൴WO൴�DODQODUGD�NXOODQÕODE൴OPHNWHG൴U��
+DVWDQHGH�� KDVWDODUÕ� ൴]OH\HQ� VHQV|UOHUGHQ� VD÷OÕN� SHUVRQHO൴Q൴Q� F൴KD]ODUÕQD�
YHU൴� DNWDUÕPÕ�� IDEU൴NDGD���UHW൴PGH�NXOODQÕODQ�PDN൴QHOHU൴Q�E൴UE൴UOHU൴\OH�KD-
EHUOHúPHN�൴o൴Q�YHU൴�WDúÕPDVÕ��WUDI൴NWH��DNÕOOÕ�úHK൴U�NXUXOPDVÕQGD�WUDI൴N�ODP-
EDODUÕQÕQ�E൴UE൴UOHU൴\OH�KDEHUOHúPHV൴�൴o൴Q�YHU൴OHU൴Q�WDúÕQPDVÕ��DVNHU൴\HGH��VÕ-
QÕUODUD�\HUOHúW൴U൴OHQ�VHQV|UOHU�൴OH��ONH�J൴U൴ú�oÕNÕú�NRQWURO�QGH�YHU൴�PHUNH]൴QH�
YHU൴OHU൴Q�WDúÕQPDVÕ��WDUÕP�DODQODUÕQGD��E൴WN൴OHU൴�൴]OH\HQ�VHQV|UOHU�൴OH�VXODPD�
൴KW൴\DoODUÕQD� \|QHO൴N� o൴IWo൴OHUH� YHU൴OHU൴Q� WDúÕQPDVÕ�� R\XQ� DODQÕQGDN൴� VSRU-
FXODUÕ� ൴]OH\HQ�VHQV|UOHUGHQ� WHNQ൴N�HN൴EH�YH\D�NXO�S�GRNWRUODUÕQD�YHU൴OHU൴Q�
WDúÕQPDVÕ�J൴E൴�൴úOHPOHU�\�U�W�OPHNWHG൴U��%XQODU�GÕúÕQGD�GDKD�E൴UoRN�DODQGD�
,R7�X\JXODPDODUÕ�NXOODQÕOPDNWDGÕU��hUHW൴OHQ�YHU൴OHU൴Q�F൴KD]ODU�DUDVÕQGD�DN-
WDUÕOÕUNHQ�NRUXQPDVÕ�JHUHNPHNWHG൴U��d�QN��NXOODQÕODQ�DODQD�GD�ED÷OÕ�RODUDN�
YHU൴OHU൴Q�NRUXQPDPDVÕ�KD\DW�ND\EÕ��൴W൴EDU�ND\EÕ��PDGG൴�ND\ÕS�J൴E൴�WHKO൴NHO൴�
VRQXoODUD�\RO�DoDE൴OPHNWHG൴U�

,R7�X\JXODPDODUÕQGD�KHVDSODPD�ND\QD÷Õ�RODUDN�JHQHOO൴NOH�EXOXW�E൴O൴ú൴P�V൴V-
WHPOHU൴�NXOODQÕOPDNWDGÕU��%XOXW�VXQXFXODUÕ�൴OH�KDEHUOHúPHGH�YHU൴OHU�J�YHQV൴]�
RODQ�൴QWHUQHW�D÷Õ��]HU൴QGHQ�JHoPHN�]RUXQGDGÕU��6൴V�E൴O൴ú൴P�NXOODQÕODQ�E൴U�X\-
JXODPDGD�DOJÕODQDQ�YHU൴OHU�J�YHQO൴N�൴úOHPOHU൴QGHQ��ú൴IUHOHPH��]DPDQ�GDPJDVÕ�
YE���JHo൴U൴OHUHN�EXOXWD�WDúÕQPDNWDGÕU��6൴V�G�÷�POHU൴QGH�NXOODQÕOPD\DQ�YHU൴OHU�
YH\D�EXOXWD�J|QGHU൴OHQ�YHU൴OHU�ú൴IUHOHQPHNWHG൴U��6RQXo�RODUDN��V൴V�E൴O൴ú൴P�,R7�
X\JXODPDODUÕQD�GR÷UXGDQ�E൴U�J�YHQO൴N�PHNDQ൴]PDVÕ�VD÷OD\DE൴OPHNWHG൴U�

6൴V�E൴O൴ú൴P�JHF൴NPH\൴�D]DOWPDN�൴o൴Q�EXOXW�YH�NXOODQÕFÕ�DUDVÕQGD�|QHPO൴�E൴U�DUD�
NDWPDQGÕU��6൴V�E൴O൴ú൴PGH�JHF൴NPHV൴Q൴Q�G�ú�N�ROPDVÕ�JHUoHN�]DPDQOÕ�YH�JHU-
oHN�\DúDP�,R7�X\JXODPDODUÕQÕQ�NXOODQÕODE൴OPHV൴Q൴�VD÷ODPDNWDGÕU��6൴V�G�÷�P-
OHU൴� oRN� E�\�N� YHU൴OHU൴� EXOXW� NDUDUOÕOÕ÷ÕQGD� ൴úOH\HE൴OPHNWHG൴U��$QFDN� G�ú�N�
JHF൴NPHQ൴Q�\DQÕ�VÕUD�HN�E൴U�DUD�NDWPDQ�ROPDVÕ�J൴]O൴O൴÷H�YH�KHVDS�YHUHE൴O൴UO൴÷H�
NDUúÕ� \DSÕODQ� J�YHQO൴N� WHKG൴WOHU൴Q൴� DUWWÕUPDNWDGÕU�� ,R7� X\JXODPDODUÕ� ൴o൴Q� V൴V�
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E൴O൴ú൴PGHN൴�J�YHQO൴N�YH�J൴]O൴O൴N�JHUHNV൴Q൴POHU൴�൴OH�EDúOÕFD�]RUOXNODU�úX�úHN൴OGH�
O൴VWHOHQHE൴O൴U�>��@�>��@�

�x .൴PO൴N�'R÷UXODPD��.D\QDN�NÕVÕWOÕ�,R7�F൴KD]ODUÕ�N൴PO൴N�GR÷UXODPD�
൴o൴Q� JHUHNHQ� ú൴IUHOHPH� ൴úOHPOHU൴Q൴� JHUoHNOHúW൴UHPHPHNWHG൴U�� %XQXQ�
൴o൴Q�\�NVHN�PDO൴\HWO൴�RODQ�GHSRODPD�YH�YHU൴� ൴úOHPH� ൴KW൴\DoODUÕQÕ� V൴V�
G�÷�POHU൴�J൴E൴�GÕú�ND\QDNWDQ�VD÷ODPDNWDGÕU��%X�W�U�V൴VWHPOHUGH�2UWDN�
$QDKWDU�$OW\DSÕVÕ� �3.,�� NXOODQDQ�JHOHQHNVHO� N൴PO൴N� GR÷UXODPD� V൴V-
WHPOHU൴� X\JXQ� GH÷൴OG൴U��%X� \�]GHQ� J�YHQO൴� ൴OHW൴ú൴P� ൴o൴Q� oRN� QRNWD-
\D�\D\ÕQ�N൴PO൴N�GR÷UXODPDVÕQD�GD\DQDQ�V൴VWHPOHU�JHO൴úW൴U൴OPHNWHG൴U��
$NÕOOÕ�úHEHNH�൴o൴Q�JHO൴úW൴U൴OHQ�JHQ൴ú�DODQOÕ�|Oo�P�V൴VWHP൴�DQDKWDU�\|QH-
W൴P൴�EXQODUGDQ�E൴U൴G൴U�>��@��.XOODQÕFÕODU�NHV൴QW൴V൴]�K൴]PHW�DOPDN�൴o൴Q�
V൴V�D÷ÕQGD�N൴PO൴NOHU൴Q൴�GR÷UXODPDNWDGÕU��<HWN൴V൴]�NXOODQÕFÕODUÕQ�HU൴ú൴-
P൴�HQJHOOHQPHNWHG൴U��$\UÕFD�N|W��Q൴\HWO൴�G�÷�POHU�N൴PO൴N�GR÷UXODPD�
JHUHNV൴Q൴P൴�൴OH�EHOO൴�|Oo�GH�NÕVÕWODQPDNWDGÕU�

�x 9HU൴�.RUXPD��,R7�X\JXODPDODUÕQGD�F൴KD]�VD\ÕVÕQD�ED÷OÕ�RODUDN�E�-
\�N�P൴NWDUGD�YHU൴��UHW൴OHE൴OPHNWHG൴U��%X�YHU൴OHU൴Q�൴úOHQPHV൴�YH�GHSR-
ODQPDVÕ�V൴V�G�÷�POHU൴QGH�\DSÕOPDNWDGÕU��.D\QDN�NÕVÕWOÕ�,R7�F൴KD]ODUÕ�
WDUDIÕQGDQ�YHU൴OHU൴Q�GR÷UXOX÷XQX�EHO൴UOHPHN�PDO൴\HWO൴�ROGX÷X�൴o൴Q�V൴V�
G�÷�POHU൴�WDUDIÕQGDQ�YHU൴�E�W�QO�÷�Q�Q�YH�J൴]O൴O൴÷൴Q൴Q�VD÷ODPDVÕ�JH-
UHNPHNWHG൴U�

�x *൴]O൴O൴N��,R7�X\JXODPDODUÕ�JHQHOO൴NOH�NRQXP�WDEDQOÕ�VHUY൴VOHUG൴U��,R7�
F൴KD]ODUÕ� WDUDIÕQGDQ��UHW൴OHQ�YHU൴OHU൴Q�YH� F൴KD]ODUÕQ�NRQXP�E൴OJ൴OHU൴-
Q൴Q�J൴]O൴�ROPDVÕ�JHUHNPHNWHG൴U��.D\QDN�NÕVÕWOÕ� ,R7�F൴KD]ODUÕ�YHU൴OHU൴�
ú൴IUHOHPH�YH\D�ú൴IUH�o|]PH�\HWHQH÷൴QH�VDK൴S�GH÷൴OG൴U��%X�YHU൴�൴úOHPH�
GXUXPODUÕ�V൴V�G�÷�POHU൴� WDUDIÕQGDQ�JHUoHNOHúW൴U൴OG൴NWHQ�VRQUD�YHU൴OHU�
EXOXWD� J|QGHU൴OPHNWHG൴U��$QFDN� YHU൴Q൴Q� ,R7�G�÷�P�QGHQ� V൴V� G�÷�-
P�QH�J|QGHU൴OPHV൴�HVQDVÕQGD�J൴]O൴O൴÷൴Q൴Q�VD÷ODQPDVÕ�JHUHNPHNWHG൴U��
%൴U�EDúND�GH\൴úOH��,R7�F൴KD]ODUÕ�E൴OJ൴�൴úOHPH�YH�GHSRODPD�JHUHNV൴Q൴P-
OHU൴Q൴�V൴V�G�÷�P�QH�\�NOH\HE൴O൴U�IDNDW�J�YHQO൴N�JHUHNV൴Q൴POHU൴Q൴�\�N-
OH\HPH]��,R7�F൴KD]ODUÕ�VDGHFH�E൴OJ൴� ൴úOHPH�YH�GHSRODPD�GXUXPXQGD�
V൴V�൴OH�൴OHW൴ú൴PH�JHoPHNWHG൴U��%XQXQ�KDU൴F൴QGH�K൴oE൴U�൴OHW൴ú൴P�GXUXPX�
V൴V�D÷ÕQÕQ�E൴U�SDUoDVÕ�GH÷൴OG൴U��*�YHQO൴� ൴OHW൴ú൴P�൴o൴Q� ,R7�F൴KD]Õ�E൴OJ൴�
൴úOHPH�YH�GHSRODPD�JHUHNV൴Q൴P൴�ROGX÷XQGD�V൴V�D÷ÕQGDN൴�±YDUOÕ÷ÕQGDQ�
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E൴OH� KDEHUGDU� ROPDGÕ÷Õ±� KHUKDQJ൴� E൴U� V൴V� G�÷�P�� ൴OH� ൴OHW൴ú൴PH� JHo-
PHNWHG൴U��%X�൴OHW൴ú൴P൴�J�YHQFH�DOWÕQD�DOPDN�൴o൴Q�DQDKWDUODUÕQ�|QFHGHQ�
SD\ODúÕOPDVÕQÕ�JHUHNW൴UHQ�V൴PHWU൴N�ú൴IUHOHPH�\DSÕODUÕ�X\JXQ�GH÷൴OG൴U��
$V൴PHWU൴N�ú൴IUHOHPH�\DSÕODUÕ�൴VH�PDO൴\HW൴�\�NVHN�ROGX÷XQGDQ�ND\QDN�
NÕVÕWOÕ�,R7�F൴KD]ODUÕ�൴o൴Q�X\JXQ�GH÷൴OG൴U��6൴V�G�÷�POHU൴QH�JHOHQ�YHU൴OH-
U൴Q�J൴]OHQPHV൴�YH�J�YHQO൴�൴OHW൴ú൴P൴Q�VD÷ODQPDVÕ�NRQXVXQGD�\|QWHPOHU�
VÕQÕUOÕGÕU�

�x 'R÷UXOXN�� ,R7� X\JXODPDODUÕ� J�YHQV൴]� E൴U� RUWDPGD� oDOÕúPDNWDGÕU��
%X� RUWDPODUGD� NXOODQÕODQ� VHUY൴VOHU൴Q� GR÷UXOXN� DoÕVÕQGDQ� J�YHQ-
O൴� ROGX÷XQD� NDUDU� YHUPH� ൴ú൴� JHQHO� J�YHQO൴÷൴� ROXúWXUDQ� SDUoDODUGÕU��
6൴VWHPOHU൴Q� GR÷UX� oDOÕúWÕ÷ÕQGDQ� HP൴Q� ROPDN� ൴o൴Q� VHUY൴VOHU൴Q� J�YH-
Q൴O൴UO൴÷൴Q൴�NRUXPD��KDWDOÕ�GDYUDQÕú�VRUXQODUÕQÕ�J൴GHUPH��N|W��Q൴\HWO൴�
GDYUDQÕú� WHVS൴W൴� J൴E൴�PRGHOOHU� JHO൴úW൴U൴OPHNWHG൴U� >��@��%X�PRGHOOHU�
JHQHOO൴NOH� F൴KD]ODU� DUDVÕQGD� ൴N൴� \|QO�� J�YHQ�PHNDQ൴]PDVÕQÕQ� VD÷-
ODQPDVÕ� WHPHO൴QH� GD\DQPDNWDGÕU�� 6൴V� ൴o൴Q� ൴N൴� WDUDIOÕ� GR÷UXODPD\Õ�
VD÷ODPDN�]RUGXU�

�x (U൴ú൴P�.RQWURO���<DOQÕ]FD�PHúUX�NXOODQÕFÕODUÕQ�,R7�F൴KD]ODUÕQD�HU൴-
ú൴P൴Q൴� VD÷OD\DQ�� G൴÷HU� G�÷�POHU൴� VÕQÕUODQGÕUDQ� J�YHQO൴N� PHNDQ൴]-
PDODUÕGÕU��,R7�F൴KD]ODUÕ�ND\QDN�NÕVÕWOÕ�ROGX÷X�൴o൴Q�HU൴ú൴P�NRQWURO�Q��
VD÷ODPDN� ]RUGXU��%X� \�]GHQ� F൴KD]ODUÕQ� GR÷UXODQPDVÕ� ൴o൴Q� 6HUW൴I൴ND�
<HWN൴O൴V൴��&$��RODUDN�J|UHY�\DSDQ��o�QF��WDUDI�JHUHNPHNWHG൴U�

�x .|W��$PDoOÕ�6DOGÕUÕ�YH�<HWN൴V൴]�*൴U൴ú�7HVS൴W൴��,R7�RUWDPÕQGD�EXOX-
QDQ�N|W��Q൴\HWO൴�E൴U�G�÷�P�YHU൴OHU൴Q�KDWDOÕ�൴OHW൴OPHV൴QH��GH÷൴úW൴U൴OPH-
V൴QH�YH\D��]HU൴QGHQ�JHoHQ�YHU൴OHU൴Q�oDOÕQPDVÕQD�\RO�DoPDNWDGÕU��<�]-
OHUFH�G�÷�PGHQ�ROXúDQ�,R7�D÷ÕQGD�F൴KD]ODU�ND\QDN�NÕVÕWOÕ�ROGX÷X�൴o൴Q�
V൴V�G�÷�POHU൴�൴OH�E൴UE൴UOHU൴Q൴�GR÷UXOD\DPDPDNWDGÕU��$÷GDN൴�F൴KD]ODUÕQ�
oR÷X�NDUúÕOÕNOÕ�RODUDN�E൴UE൴U൴Q൴�GR÷UXOD\DPDGÕ÷ÕQGDQ�VDOGÕUJDQ�G�÷�P�
V൴V�G�÷�PH�V�UHNO൴�RODUDN�GHSRODPD�YH\D�YHU൴�൴úOHPH�൴VWH÷൴�J|QGHUH-
UHN�'R6��'HQ൴DO�RI�6HUY൴FH���+൴]PHW�5HGG൴��DWD÷Õ�EDúODWDE൴OPHNWHG൴U��
.|W��Q൴\HWO൴�G�÷�PGHQ�NRUXQPDN�൴o൴Q�:൴�)൴�WDEDQOÕ�D÷ODUGD�G�÷�P-
OHU൴Q�HU൴ú൴P൴�VÕQÕUODQGÕUÕOPDNWDGÕU��ù൴IUHOHPH�YH�HU൴ú൴P�NRQWURO��J൴E൴�
J�YHQO൴N�\DNODúÕPODUÕ�EXOXWWDN൴�YHU൴OHU൴�NRUXPD\D�oDOÕúPDNWDGÕU��$Q-
FDN�\DQOÕú�\DSÕODQGÕUÕOPÕú�VHUY൴VOHU��KDWDOÕ�X\JXODPD�J൴E൴�QHGHQOHU�EX�
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\DNODúÕPODUÕ� NDUPDúÕN� VDOGÕUÕODUD� NDUúÕ� J�YHQV൴]� KkOH� JHW൴UPHNWHG൴U��
6DOGÕUJDQ�D÷D�VÕ]GÕNWDQ�VRQUD��NXOODQÕFÕ�GDYUDQÕúÕ�൴]OHQHUHN�RODVÕ�DQRU-
PDO� GXUXPODU� WHVS൴W� HG൴OHE൴OPHNWHG൴U��$QRUPDOO൴N� WHVS൴W� HG൴OG൴÷൴QGH�
EHO൴UO൴�J�YHQO൴N�DGÕPODUÕQGDQ�JHo൴U൴OHUHN�G�÷�P�Q�GR÷UXODQGÕ÷Õ�\D-
SÕODU�JHO൴úW൴U൴OPHNWHG൴U�>��@�

�x 9HU൴�%�W�QO�÷���6൴V�G�÷�POHU൴QGH�PH\GDQD�JHOHE൴OHQ�RUWDGDN൴�DGDP�
J൴E൴�VDOGÕUÕODUGD�ROXúDQ�YHU൴OHU൴Q�ER]XOPDVÕ�GXUXPODUÕQÕQ�V൴V�WDUDIÕQ-
GDQ�DOJÕODQPDVÕ�JHUHNPHNWHG൴U��9HU൴�E�W�QO�÷�Q��ER]DUDN�NXOODQÕFÕ\D�
KDWDOÕ�YHU൴OHU൴Q�J൴WPHV൴QH� VHEHS�RODQ�EX� W�U�GXUXPODU� V൴V� WDUDIÕQGDQ�
G�]HOW൴OPHO൴G൴U�

�x .XOODQÕODE൴O൴UO൴N��6൴V�G�÷�POHU൴Q൴Q��NXOODQÕFÕODUÕQ�V൴VWHP�ND\QDNOD-
UÕQGDQ�KHU�DQ�K൴]PHW�DOPDVÕQÕ�HQJHOOHPH\H�\|QHO൴N�\DSÕODQ�VDOGÕUÕODU-
GDQ�NRUXQPDVÕ�JHUHNPHNWHG൴U��+൴]PHW�5HGG൴��'R6��YH�'D÷ÕWÕN�+൴]-
PHW�5HGG൴��''R6��NXOODQÕODE൴O൴UO൴÷൴�HWN൴OH\HQ�VDOGÕUÕODUGDQ�ED]ÕODUÕGÕU�

�x +HWHURMHQO൴N�� )DUNOÕ� |]HOO൴NWHN൴� oRN� VD\ÕGD� F൴KD]GDQ� YHU൴OHU൴Q� V൴V�
PHUNH]൴QH� ൴OHW൴OPHV൴�JHUHNPHNWHG൴U��)DUNOÕ� ൴OHW൴ú൴P�൴KW൴\DoODUÕ�NDUúÕ-
ODQGÕ÷ÕQGD�KHVDSODPD�J�F��YH�PDO൴\HW�DUWPDNWDGÕU�

�x +HVDSODPD�0DO൴\HW൴��0൴PDU൴GH��JHF൴NPH\൴�D]DOWPDN�൴o൴Q�HNOHQHQ�V൴V�
DUD�NDWPDQÕQÕQ�YHU൴�൴úOHPHN��GHSRODPDN��JHUoHN�]DPDQOÕ�\DQÕW�ROXú-
WXUPDN��VDOGÕUÕODUÕ�WHVS൴W�HWPHN�YV��൴o൴Q�KHVDSODPD�J�F�QH�൴KW൴\DFÕ�YDU-
GÕU��$QFDN�KHVDSODPD�PDO൴\HW൴Q൴Q�RSW൴P൴]H�HG൴OPHV൴�JHUHNPHNWHG൴U�

�x $QDKWDU�<|QHW൴P൴��&൴KD]ODU�N൴PO൴N�GR÷UXODPD�DúDPDVÕQGD�RWXUXP�
DQDKWDUODUÕ�ROXúWXUXOPDNWDGÕU��%X�DQDKWDU�o൴IW൴Q൴Q�\|QHW൴P൴�RWXUXPXQ�
J�YHQO൴÷൴�൴o൴Q�ROGXNoD�|QHPO൴G൴U�

�x *�YHQ൴O൴U�7DUDI��øOHW൴ú൴PGH�\HU�DODQ�KHU�F൴KD]ÕQ�E൴OJ൴OHU൴�NRUXQPDOÕ�
YH�J�QFHOOHQPHO൴G൴U��%XQXQ�൴o൴Q�|Q\�NOHPH�\DSDQ��DQDKWDUODUÕ�\|-
QHWHQ� YH� W�P� ,R7� F൴KD]ODUÕQD� DQDKWDU� DWD\DQ� J�YHQ൴O൴U� E൴U� �o�QF��
WDUDI�\|QWHP൴�YH�EXOXWX�WDPDPHQ�J�YHQ൴O൴U�KkOH�JHW൴UPHN�YH\D�KHU�
E൴U� V൴V� G�÷�P�QGH� N൴PO൴N� GR÷UXODPD� \DSDQ� \|QWHPG൴U�� *�YHQ൴O൴U�
RODQÕ�VHoPHN�|QHPO൴G൴U�

,R7�X\JXODPDODUÕ�൴o൴Q�V൴V�E൴O൴ú൴PGH�NDUúÕODúÕODQ�VDOGÕUÕ�oHú൴WOHU൴�YH�V൴V�RUWDPÕ-
QÕQ�KDQJ൴�DODQÕQGD�IDDO൴\HW�J|VWHUG൴÷൴�7DEOR����¶WH�J|VWHU൴OPHNWHG൴U�>��@�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

22

9FGQT������8NX�GNQNĒNR�XFQIæWæ��JĒNYQJWN�[J�JYPN�FQFSæ

*XOM�&PER· �EPH·V·PEV

&ï�&PX]ET·W·
-M^QIX�7IHHM�)S����&VEHEOM�0MĲM�2ER�.R�8LI�2MHHPI����ELXI�,I±MX�=SPY�
7SKYI�,EXI[E]�

'YPYX�:IVM�2IVOI^M
-M^QIX�7IHHM��,M^PMPMO�>Eǻ]IXM��0MQPMO�)SïVYPEQE��EPH·V·PEV·��=IXOM�
=ÇOWIPXQI�5VMZMPIKI�*WGEPEXMSR���-M^QIX�2ERMTÇPEW]SRY���ELXI�:IVM�
2IVOI^M

�MW�:IVM�2IVOI^M
+M^MOWIP�>EVEV��,M^PMPMO�>Eǻ]IXM��0MQPMO�)SïVYPEQE��EPH·V·PEV·��0ÁXÇGÇP�
=E^·P·Q�*RNIOWM]SRY�2EP[EVI�.RNIGXMSR���=IXOM�=ÇOWIPXQI��-M^QIX�
2ERMTÇPEW]SRY���ELXI�:IVM�2IVOI^M

�EREPPEĲX·VQE�&PX]ET·W·
-M^QIX�7IHHM��0E]REOPEV·R�0ÁXÇ]I�0YPPER·Q·��,M^PMPMO�>Eǻ]IXM��=IXOM�
=ÇOWIPXQI���EREP�2EOMRI�2ERMTÇPEW]SRY

9±�(MLE^PEV
+M^MOWIP�>EVEV��0MQPMO�)SïVYPEQE��EPH·V·PEV·��0ÁXÇGÇP�=E^·P·Q�
*RNIOWM]SRY��'MPKM�*RNIOWM]SRY��-M^QIX�2ERMTÇPEW]SRY

�����.49�:>,:1&2&1&7.3)&�8å8�'å1åđå2�0:11&3.2.�

%X�E|O�PGH�,R7�X\JXODPD�JHO൴úW൴UPH�DúDPDODUÕQGD�V൴V�E൴O൴ú൴P൴Q�GkK൴O�HG൴O-
PHV൴�൴o൴Q�NXOODQÕODQ�DUDoODU�YH�RUWDPODU�DQODWÕOPDNWDGÕU��,R7�X\JXODPDODUÕQD�
DNÕOOÕ�WDúÕPDFÕOÕN�V൴VWHPOHU൴��DNÕOOÕ�VD÷OÕN�K൴]PHWOHU൴��NDPX�J�YHQO൴÷൴��DNÕOOÕ�
úHEHNH�� HQG�VWU൴� ����� DNÕOOÕ� HYOHU� YH� DNÕOOÕ� E൴QDODU� |UQHN� J|VWHU൴OHE൴O൴U��%X�
X\JXODPDODUGD� ROXúDQ� \�NVHN�P൴NWDUGDN൴� YHU൴OHU൴Q� ൴úOHQPHV൴� YH� GHSRODQ-
PDVÕ�൴o൴Q�V൴V�E൴O൴ú൴P�൴OH�EXOXW�E൴O൴ú൴P�E൴UO൴NWH�NXOODQÕODE൴OPHNWHG൴U��6൴V�P൴-
PDU൴�JHO൴úW൴U൴F൴OHU൴Q൴Q�RUWDN�DPDFÕ��DoÕN�YH�NDSVDPOÕ�E൴U� UHIHUDQV�P൴PDU൴V൴�
ROXúWXUPDN��V൴V�E൴O൴ú൴P൴Q�,R7�X\JXODPD�DODQODUÕQGD�NXOODQÕOPDVÕQÕ�VD÷ODPDN�
YH�VWDQGDUGÕQÕ�JHO൴úW൴UPHNW൴U��%X�NDSVDPGD��V൴V�E൴O൴ú൴P൴�,R7�X\JXODPDODUÕQD�
GkK൴O�HWPHN�൴o൴Q�V൴V�E൴OJ൴�൴úOHP�SODWIRUPODUÕ�JHO൴úW൴U൴OP൴úW൴U��%X�SODWIRUPODU�
úX�úHN൴OGH�O൴VWHOHQHE൴O൴U�>��@��

�� <D]ÕOÕP�3ODWIRUPODUÕ��,R7�X\JXODPDODUÕQÕQ�V൴V�DOW\DSÕVÕ�\HUOHúW൴U൴OPH-
V൴�YH�\�U�W�OPHV൴�൴o൴Q�JHUHNO൴�WHPHO�൴úOHYOHU൴�VD÷OD\DQ�RUWDPGÕU��7൴FDU൴�
SODWIRUPODU�YH�DoÕN�ND\QDN�SODWIRUPODU�RODUDN�൴N൴\H�D\UÕOPDNWDGÕU��7൴-
FDU൴�SODWIRUPODU��1HEE൴ROR��)RJ+RUQ�/൴JKWQ൴QJ��&൴VFR�,2[��'HOO�(GJH�
'HY൴FH�0DQDJHU��,%0�:DWVRQ�,R7��$oÕN�ND\QDN�SODWIRUPODU��0൴FURVRIW�
$]XUH�,R7�(GJH��)RJ)ORZ��2SHQ6WDFN���
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�� *HO൴úW൴UPH�dHUoHYHOHU൴��,R7� ൴o൴Q�V൴V�X\JXODPDODUÕQÕQ�JHO൴úW൴U൴OPHV൴Q൴�
NROD\ODúWÕUDQ� YH� JHO൴úW൴U൴F൴Q൴Q� GHWD\ODUD� GH÷൴O� X\JXODPDQÕQ�PDQWÕ÷ÕQD�
RGDNODQPDVÕQÕ�VD÷OD\DQ�DUDoODUGÕU��%X�DUDoODU�N�W�SKDQHOHU��P൴NUR�V൴V-
WHPOHU��VR\XWODPD�NDWPDQODUÕ��DUD\�]OHU��EHOO൴�EDúOÕ�NRQWUROOHU�J൴E൴�\D-
SÕODUGÕU��<D]ÕOÕP�SODWIRUPODUÕ\OD�ED÷ODQWÕOÕ�RODUDN�W൴FDU൴�SODWIRUPODU�YH�
DoÕN�ND\QDN�SODWIRUPODU�RODUDN�൴N൴\H�D\UÕOPDNWDGÕU��7൴FDU൴�SODWIRUPODU��
1HEE൴ROR�6'.��)RJ+RUQ�/൴JKWQ൴QJ�6'.��&൴VFR�,2[�6'.��$oÕN�ND\-
QDN�SODWIRUPODU��(GJH;)RXQGU\��/൴QX[��-DYD���PDFFK൴QD�൴R��

�� 'RQDQÕP�3ODWIRUPODUÕ��'RQDQÕP� SODWIRUPODUÕ�� |QGH� JHOHQ� GRQDQÕP�
�UHW൴F൴OHU൴� WDUDIÕQGDQ� VD÷ODQDQ� V൴V� G�÷�P�� URO�� �VWOHQHE൴OHQ� F൴KD]ODUÕ�
NDSVDPDNWDGÕU�>��@��ù൴IUHOHPH�DQDKWDUODUÕQÕQ�NRUXQPDVÕ�YH�GRQDQÕPVDO�
]DI൴\HW൴� |QOHPHN� ൴o൴Q� ,%0� WDUDIÕQGDQ� JHO൴úW൴U൴OPHNWH� RODQ�.XDQWXPD�
'D\DQÕNOÕ�*�YHQ൴O൴U�3ODWIRUP�0RG�O�� �$�4XDQWXP�5HV൴VWDQW�7UXVWHG�
3ODWIRUP�0RGXOH���45�730��NXOODQÕOPDNWDGÕU�>��@��,R7�X\JXODPDODUÕ�
൴o൴Q�GH�45�730�|QHPO൴�E൴U�E൴OHúHQG൴U��'RQDQÕP�SODWIRUPX�JHO൴úW൴UHQ�
GRQDQÕP��UHW൴F൴OHU൴��,%0��1HEE൴ROR�7HFK��77�7HFK��&൴VFR��,QWHO��'HOO��
5DVSEHUU\�3൴�)RXQGDW൴RQ��4XDOFRPP�YV��

%X�SODWIRUPODU�,R7�X\JXODPDODUÕ�൴o൴QH�V൴V�KHVDSODPD�D÷ÕQÕ�HQWHJUH�HWPHN�YH�
,R7�X\JXODPDVÕ�JHO൴úW൴UPHN�൴o൴Q�NXOODQÕOPDNWDGÕU��3ODWIRUP�X\JXODPDODUÕQGD�
GD�J�YHQO൴�NRG�YH�GRQDQÕP�JHO൴úW൴U൴OPH\H�G൴NNDW�HG൴OPHO൴G൴U��$NV൴� WDNG൴UGH�
ROXúDQ�]DI൴\HWOHU��]HU൴QGHQ�ED]Õ�VDOGÕUÕODU�DNW൴IOHúW൴U൴OHE൴OPHNWHG൴U��%D÷ODQWÕOÕ�
DUDoODU��NDEORVX]�VHQV|U�D÷ODU��DNÕOOÕ�úHEHNH�YE��,R7�X\JXODPDODUÕQGD�V൴V�E൴OJ൴�
൴úOHP�\DSÕVÕ�NXOODQÕODE൴OPHNWHG൴U�

�������'FÕQFSYæQæ�&WF�QFW�(TSSJHYJI�;JMNHQJX�

%D÷ODQWÕOÕ� DUDoODU� ൴o൴Q� DUDEDGDQ� DUDED\D�� DUDEDGDQ�:൴�)൴�� �*�� /7(� �/RQJ�
7HUP� (YROXW൴RQ� �� 8]XQ� 6�UHO൴� *HO൴ú൴P�� J൴E൴� HU൴ú൴P� QRNWDODUÕQD� YH� HU൴ú൴P�
QRNWDVÕQGDQ� EDúND� E൴U� HU൴ú൴P� QRNWDVÕQD� RODFDN� úHN൴OGH� ]HQJ൴Q� E൴U� VHQDU\R�
VXQPDNWDGÕU� >�@��$NÕOOÕ� WUDI൴N� ÕúÕ÷Õ� J൴E൴� X\JXODPDODU� ED÷ODQWÕOÕ� DUDoODUD� |U-
QHN�RODUDN�YHU൴OHE൴OPHNWHG൴U��%X�X\JXODPD��\D\D�YH\D�E൴V൴NOHWO൴�J|UG�÷�QGH�
PHVDIHV൴QH�J|UH� ÕúÕ÷Õ�NRRUG൴QH�HWPHNWHG൴U��$\UÕFD�G൴÷HU� WUDI൴N� ÕúÕNODUÕ\OD�GD�
ED÷ODQWÕOÕ�ROGX÷X�൴o൴Q�DPEXODQV��SRO൴V�J൴E൴�DUDoODUÕQ�DF൴O�GXUXPODUÕQGD�\Hú൴O�
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GDOJDVÕ�ROXúWXUPDNWDGÕU��%X�WDU]�X\JXODPDODUGD�JHUoHN�]DPDQOÕ�൴úOHPOHU�JHU-
oHNOHúW൴÷൴�൴o൴Q�JHF൴NPH�V�UHV൴Q൴Q�D]�ROPDVÕ�ROGXNoD�|QHPO൴G൴U��%X�QHGHQOH�V൴V�
D÷Õ�NXOODQÕOPDNWDGÕU�

��������0FGQTXZ_�8JSX®W�&ÕQFW�<NWJQJXX�8JSXTW�3JY\TWPX���<83�

.DEORVX]�6HQV|U�$÷ODUÕ�� S൴O� |PU�Q�� X]DWPDN� YH� HQHUM൴� WDVDUUXIX� VD÷ODPDN�
൴o൴Q� G�ú�N� J�oWH� oDOÕúPDN� ]RUXQGDGÕU�� '�ú�N� J�FH� VDK൴S� VHQV|U� F൴KD]ODUÕ�
�QHP��VÕFDNOÕN��\D÷Õú�P൴NWDUÕ��ÕúÕN�\R÷XQOX÷X�YV���YHU൴OHU൴�DOJÕODPDQÕQ�|WHV൴QH�
JHoHPHPHNWHG൴U��.D\QDNODUÕ�ROGXNoD�NÕVÕWOÕ�RODQ�EX�F൴KD]ODU�DoPD��NDSDWPD��
KDUHNHW� HWPH�� RGDNODQPD�� KHGHIOHPH�� KHVDSODPD�� GHSRODPD� J൴E൴� ൴úOHYOHU൴Q൴�
JHUoHNOHúW൴UHE൴OPHN�൴o൴Q�V൴V�D÷ÕQÕ�NXOODQDE൴OPHNWHG൴U��<DNÕQOÕN��NRQXP�E൴O൴Q-
F൴��K൴\HUDUú൴N�\DSÕVÕ��PRE൴O൴WH�GHVWH÷൴�J൴E൴�GHVWHNOHU൴�൴OH�V൴V�E൴O൴ú൴P�V൴VWHPOHU൴�
:61�X\JXODPDODUÕ�൴o൴Q�HWN൴O൴�E൴U�\DNODúÕPGÕU�

�������&PæQQæ�đJGJPJ�8RFWY�,WNI�

$NÕOOÕ� úHEHNH� V൴VWHPOHU൴�� HOHNWU൴N� úHEHNHOHU൴Q൴� DNÕOOÕ� VD\DoODU�� DNÕOOÕ� �UHW൴P�
DUDoODUÕ��DNÕOOÕ�൴VWDV\RQODU�J൴E൴�\|QWHPOHU�൴OH�൴]OH\HQ�YH�NRQWURO�HGHQ�\DSÕODUGÕU��
0HYFXW�HOHNWU൴N�HQHUM൴V൴�V൴VWHP൴Q൴�U�]JkU�J൴E൴�\HQ൴OHQHE൴O൴U�HQHUM൴�ND\QDNODUÕQÕ�
GD�൴oHUHFHN�úHN൴OGH�JHQ൴úOHWPHNWHG൴U�>��@��*HUoHN�]DPDQOÕ�൴úOHP�JHUHNW൴UG൴÷൴�
൴o൴Q�DNÕOOÕ�úHEHNH�X\JXODPDVÕQGD�V൴V�D÷Õ�NXOODQÕPÕ�X\JXQGXU��ùHEHNH�VHQV|U-
OHU൴�YH�F൴KD]ODUÕ�WDUDIÕQGDQ�HOGH�HG൴OHQ�YHU൴OHU�V൴V�D÷ÕQD�൴OHW൴OPHNWHG൴U��0DN൴-
QHGHQ�0DN൴QH\H� �0DFK൴QH� WR�0DFK൴QH�±�0�0�� ൴OHW൴ú൴P� ൴o൴Q� WDVDUODQDQ�EX�
V൴V�WDEDQOÕ�\|QWHP�YHU൴OHU൴�൴úOHG൴NWHQ�VRQUD�NRQWURO�Q��GH�\DSPDNWDGÕU��'DKD�
VRQUD�YHU൴\൴�J|UVHOOHúW൴UPH�YH�UDSRUODPD�൴úOHPOHU൴�\DSÕODQ�\�NVHN�VHY൴\H\H��
൴QVDQ�PDN൴QH�HWN൴OHú൴P൴QH�J|QGHUPHNWHG൴U��6HY൴\H�QH�NDGDU�ID]OD�൴VH�FR÷UDI൴�
NDSVDP�GD�R�|Oo�GH�JHQ൴ú�GHPHNW൴U��*HQ൴ú�FR÷UDI൴�DODQD�\D\ÕODQ�V൴VWHPOHUGH�
V൴V�E൴O൴ú൴P�YHU൴PO൴�oDOÕúPDNWDGÕU�

%X�DODQODUGD�V൴V�E൴O൴ú൴P�V൴VWHPOHU൴�KkO൴KD]ÕUGD�NXOODQÕOPDNWDGÕU��%XQODUÕQ�GÕ-
úÕQGD�JHUoHN�]DPDQOÕ�� G�ú�N�JHF൴NPH��\�NVHN� ൴úOHP�J�F��� HQHUM൴� WDVDUUXIX��
J�YHQO൴N�JHUHNW൴UHQ�YH�YHU൴�PHUNH]൴QH�\DNÕQ�NRQXPGD�YH�KDUHNHWO൴�RODQ�Xo�
F൴KD]�EDUÕQGÕUDQ�,R7�X\JXODPDODUÕQGD�GD�V൴V�E൴O൴ú൴P�V൴VWHPOHU൴Q൴Q�NXOODQÕOPD-
VÕ�X\JXQGXU�
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�����843:��;*�)*Ô*71*3)å72*1*7

*HUoHN�]DPDQOÕ�X\JXODPDODUGD�JHF൴NPH�V�UHV൴Q൴Q�D]�ROPDVÕ��PRE൴O൴WH�GHVWH-
÷൴��NRQXP�IDUNÕQGDOÕ÷Õ�YH�JHQ൴ú�FR÷UDI൴�DODQODUD�\D\ÕODE൴OPHV൴�QHGHQ൴�൴OH�V൴V�
E൴O൴ú൴P�NXOODQÕOPDNWDGÕU��,R7�X\JXODPDODUÕQGD�ND\QDN�NÕVÕWOÕ�Xo�F൴KD]ODUGDQ�
HOGH� HG൴OHQ� YHU൴OHU� KHVDSODPD� YH� GHSRODPD� DPDFÕ\OD� V൴V� G�÷�POHU൴QH� J|Q-
GHU൴OPHNWHG൴U��9HU൴OHU�൴úOHQG൴NWHQ�VRQUD�KHP�Xo�F൴KD]ODUD�JHU൴�E൴OG൴U൴P�\DSÕ-
ODE൴OPHNWH�KHP�GH�YHU൴OHU�EXOXW�VXQXFXODUÕQD�J|QGHU൴OHE൴OPHNWHG൴U��7�P�EX�
൴úOHPOHU�JHUoHNOHú൴UNHQ�YHU൴OHU�J�YHQO൴�E൴U�úHN൴OGH�൴OHW൴OHE൴OPHNWHG൴U��

%X�E|O�PGH�൴QFHOHQG൴÷൴��DNWDUÕOGÕ÷Õ�YH�NDUúÕODúWÕUÕOGÕ÷Õ�J൴E൴�
 x %XOXW��V൴V�YH�NHQDU�E൴O൴ú൴P�V൴VWHPOHU൴�|]HOO൴NOH�J�YHQO൴N�WHKG൴WOHU൴�\|-
Q�QGHQ� NDUúÕODúWÕUÕOGÕ÷ÕQGD� E൴UOHU൴QH� ROGXNoD� EHQ]HPHNWHG൴U�� %XOXW�
VXQXFXODUÕQD�൴QWHUQHW�DUDFÕOÕ÷Õ\OD�HU൴ú൴P�ROGX÷XQGDQ�G൴÷HUOHU൴QH�J|UH�
GDKD�ID]OD�WHKG൴W�൴OH�NDUúÕ�NDUúÕ\D�NDOPDNWDGÕU�

 x 6൴V�E൴O൴ú൴P൴Q�NDUúÕODúWÕ÷Õ�WHKG൴WOHU�൴VH�NDWPDQODU�ED]ÕQGD�൴QFHOHQG൴÷൴Q-
GH�Xo�F൴KD]ODUD�JHQHOO൴NOH� I൴]൴NVHO� VDOGÕUÕODU�� D÷�DOW�\DSÕVÕ��EXOXW�� V൴V�
J൴E൴� NDWPDQODUÕQD� ൴VH� JHQHOO൴NOH� \D]ÕOÕPVDO� VDOGÕUÕODU� \DSÕOPDNWDGÕU��
'DKD�J�YHQO൴� V൴V�P൴PDU൴OHU൴� �UHWPHN�YH� EX� VDOGÕUÕODUGDQ�NRUXQPDN�
൴o൴Q�oDOÕúPDODU�\DSÕOPDNWDGÕU�

 x 6൴V�E൴O൴ú൴P൴Q�,R7�X\JXODPDODUÕQGD�NXOODQÕOPDVÕ�൴o൴Q�JHUHNO൴�RODQ�SODW-
IRUPODU� GH÷HUOHQG൴U൴OG൴÷൴QGH� \D]ÕOÕPVDO�� GRQDQÕPVDO� YH� JHO൴úW൴UPH�
RUWDPODUÕ� ROPDN� �]HUH� �o� E൴OHúHQGHQ� ROXúPDNWDGÕU�� 'RQDQÕPODU� V൴V�
P൴PDU൴V൴Q൴�JHUoHNOHúW൴UPHN�൴o൴Q�NXOODQÕODQ�W�P�D\JÕWODUGÕU��*HO൴úW൴UPH�
RUWDPODUÕ�V൴V�X\JXODPDVÕ�JHO൴úW൴U൴O൴UNHQ�NXOODQÕODQ�DUDoODUGÕU��<D]ÕOÕP-
ODU� ൴VH� JHO൴úW൴U൴OHQ� X\JXODPDQÕQ� oDOÕúPDVÕQÕ� VD÷OD\DQ� \DSÕODUGÕU�� %X�
E൴OHúHQOHU൴Q�J�YHQO൴�NRG�YH�J�YHQO൴�GRQDQÕP�PDQWÕ÷Õ\OD�JHO൴úW൴U൴OPHV൴�
W�P� V൴VWHP�J�YHQO൴÷൴� ൴o൴Q� VRQ� GHUHFH� |QHPO൴G൴U��$\UÕFD�� E൴UE൴UOHU൴Q൴�
GHVWHNOH\HQ��U�QOHU�NXOODQÕODUDN�V൴V�X\JXODPDVÕ�JHO൴úW൴U൴OPHV൴�V൴VWHP�
SHUIRUPDQVÕ�DoÕVÕQGDQ�|QHPO൴G൴U��

 x ,R7�X\JXODPDODUÕQGD�DPDo�|OoHNOHQHE൴O൴U��PHUNH]൴�ROPD\DQ��YHU൴PO൴�YH�
J�YHQO൴�E൴U�DOW\DSÕQÕQ�JHO൴úW൴U൴OPHV൴�ROGX÷X�൴o൴Q�X\JXODPDODUGD�V൴V�E൴O൴-
ú൴P�\DSÕVÕQÕQ�|QHPO൴�E൴U�\HU൴�YDUGÕU��d�QN��V൴V�E൴O൴ú൴P�YHU൴OHU൴Q�\HUHOGH�
൴úOHQPHV൴Q൴� YH� EXOXWD� J|QGHU൴OHFHN� YHU൴OHU൴Q� J�YHQO൴� E൴U� úHN൴OGH� \DSÕO-
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PDVÕQÕ�VD÷OD\DE൴OPHNWHG൴U��8o�F൴KD]ODUGDQ�DOJÕODQDQ�YHU൴OHU�\HUHO�D÷GDN൴�
V൴V�VXQXFXODUÕQGD�൴úOHQG൴÷൴�൴o൴Q�\DQÕW�V�UHV൴�EDNÕPÕQGDQ�ROGXNoD�YHU൴PO൴�
X\JXODPDODU�JHO൴úW൴U൴OHE൴OPHNWHG൴U��$QFDN�E|\OH�E൴U�DOW�\DSÕ\D�VDK൴S�V൴V�
P൴PDU൴OHU൴Q൴Q�JHO൴úW൴U൴OPHV൴��]HU൴QH�oDOÕúPDODU�GHYDP�HWPHNWHG൴U�

6RQXo�RODUDN��V൴V�E൴O൴ú൴P�൴o൴Q�oDOÕúÕOPDVÕ�YH�JHO൴úW൴U൴OPHV൴�JHUHNHQ�HQ�|QHPO൴�
NRQXODUGDQ�E൴U൴��V൴V൴Q�NDWPDQODUÕQGD�NDUúÕODúWÕNODUÕ�J�YHQO൴N�WHKG൴WOHU൴Q൴�DOJÕ-
OD\DQ�YH�|QOH\HQ�\DSÕODUÕQ�JHO൴úW൴U൴OPHV൴�� V൴V�NDSVDPD�DODQÕQD�J൴UHQ�E൴U�G�-
÷�P�Q�VDOGÕUJDQ�ROXS�ROPDGÕ÷ÕQÕ�EHO൴UOHPHN� ൴o൴Q�NRQXPXQXQ�EHO൴UOHQPHV൴��
''R6� DWDNODUÕQD� NDUúÕ� HWN൴O൴� o|]�POHU� JHO൴úW൴U൴OPHV൴�� J൴]O൴O൴÷൴Q� VD÷ODQPDVÕ��
GD÷ÕWÕOPÕú�YH�|OoHNOHQHE൴O൴U�J�YHQO൴�V൴V�E൴O൴ú൴P�DOW�\DSÕODUÕQÕQ�ROXúWXUXOPDVÕ��
EX�NRQXGD�\DSÕOPDVÕ�JHUHNHQ�J�YHQO൴N�oDOÕúPDODUÕQGDQ�ED]ÕODUÕ�ROXS�EX�oD-
OÕúPDODUD�GDKD�oRN�|QHP�J|VWHU൴OPHO൴G൴U��$\UÕFD��V൴V�E൴O൴ú൴P�V൴VWHPOHU൴QGHN൴�
EX�]RUOXNODUD�o|]�P�NDSVDPÕQGD�VRQ�\ÕOODUGD�\DSÕODQ�oDOÕúPDODUGDN൴�H÷൴O൴P�
\DSD\�]HNk��PDN൴QH�|÷UHQPHV൴�YH�RSW൴P൴]DV\RQ�WDEDQOÕ�J�YHQO൴N�\DNODúÕPODUÕ�
JHO൴úW൴UPHN�\|Q�QGHG൴U�

7HúHNN�U

%X�DUDúWÕUPD��3<2�08+�������������QXPDUDOÕ�20h�SURMHV൴�WDUDIÕQGDQ�GHV-
WHNOHQPHNWHG൴U�

0&>3&01&7
>�@� .�� .�� 3DWHO�� 6�� 0�� 3DWHO�� ³,QWHUQHW� RI� 7KLQJV�,27�� 'HILQLWLRQ�� &KDUDFWHULVWLFV��

$UFKLWHFWXUH�� (QDEOLQJ� 7HFKQRORJLHV�� $SSOLFDWLRQ� 	� )XWXUH� &KDOOHQJHV´��
International journal of engineering science and computing, ������YRO�����QR�����SS��
����������

>�@� )��%RQRPL��5��0LOLWR�� -�� =KX�� 6��$GGHSDOOL�� ³)RJ� FRPSXWLQJ� DQG� LWV� UROH� LQ� WKH�
,QWHUQHW� RI� WKLQJV´�� Proc. 1st Edition MCC Workshop Mobile Cloud Comput.��
+HOVLQNL��)LQODQG��������SS��������

>�@� KWWSV���ZZZ�FLVFR�FRP�F�GDP�HQBXV�VROXWLRQV�WUHQGV�LRW�GRFV�FRPSXWLQJ�
RYHUYLHZ�SGI��(ULúLP�=DPDQÕ��������������

>�@� 6��<L��&��/L��4��/L��³$�VXUYH\�RI�IRJ�FRPSXWLQJ��&RQFHSWV�DSSOLFDWLRQV�DQG�LVVXHV´��
3URF��$&0�Workshop Mobile Big Data��������SS��������
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>�@� )��<��2ND\�ve�6��2]GHPLU��³5RXWLQJ�LQ�)RJ�(QDEOHG�,R7�3ODWIRUPV��$�6XUYH\�DQG�
DQ�6'1�%DVHG�6ROXWLRQ�´�LQ�IEEE Internet of Things Journal��YRO�����QR������������
SS������������

>�@� &��0RXUDGLDQ��6��.LDQSLVKHK��0��$EX�/HEGHK��)��(EUDKLPQH]KDG��1��7��-DKURPL�
ve�5��+��*OLWKR��³$SSOLFDWLRQ�&RPSRQHQW�3ODFHPHQW�LQ�1)9�%DVHG�+\EULG�&ORXG�
)RJ� 6\VWHPV�:LWK�0RELOH� )RJ� 1RGHV�´� LQ� IEEE Journal on Selected Areas in 
Communications��YRO������QR������������SS������������

>�@� +��0DGVHQ��%��%XUWVFK\��*��$OEHDQX�ve�)��3RSHQWLX�9ODGLFHVFX��³5HOLDELOLW\�LQ�WKH�
XWLOLW\�FRPSXWLQJ�HUD��7RZDUGV�UHOLDEOH�)RJ�FRPSXWLQJ�´�2013 20th International 
Conference on Systems, Signals and Image Processing (IWSSIP)��%XFKDUHVW��������
SS��������

>�@� ;��:DQJ��0��&KHQ��7��7DOHE��$��.VHQWLQL�ve�9��&��0��/HXQJ��³&DFKH� LQ� WKH�DLU��
H[SORLWLQJ� FRQWHQW� FDFKLQJ� DQG� GHOLYHU\� WHFKQLTXHV� IRU� �*� V\VWHPV�´� LQ� IEEE 
Communications Magazine��YRO������QR�����������SS����������

>�@� :��/LX��7��1LVKLR��5�� 6KLQNXPD��7��7DNDKDVKL�� ³$GDSWLYH� UHVRXUFH� GLVFRYHU\� LQ�
PRELOH�FORXG�FRPSXWLQJ´��ACM Comput. Commun.��YRO������������SS����������

>��@� -��1L��.��=KDQJ��;��/LQ�ve�;��6��6KHQ��³6HFXULQJ�)RJ�&RPSXWLQJ�IRU�,QWHUQHW�RI�
7KLQJV�$SSOLFDWLRQV��&KDOOHQJHV�DQG�6ROXWLRQV�´�LQ�IEEE Communications Surveys 
& Tutorials��YRO������QR�����������SS����������

>��@� 0��0XNKHUMHH��5��0DWDP��/��6KX��/��0DJODUDV��0��$��)HUUDJ��1��&KRXGKXU\��9��
.XPDU�� ³6HFXULW\�DQG�3ULYDF\� LQ�)RJ�&RPSXWLQJ��&KDOOHQJHV�´� LQ� IEEE Access��
YRO�����������SS��������������

>��@� $��%DGHU��+��*KD]]DL��$��.DGUL�ve�0��$ORXLQL��³)URQW�HQG�LQWHOOLJHQFH�IRU�ODUJH�
VFDOH� DSSOLFDWLRQ�RULHQWHG� LQWHUQHW�RI�WKLQJV�´� LQ� IEEE Access�� YRO�� ��� ������ SS��
����������

>��@� %�� 9DUJKHVH�� 1�� :DQJ�� 6�� %DUEKXL\D�� 3�� .LOSDWULFN� ve� '�� 6�� 1LNRORSRXORV��
³&KDOOHQJHV� DQG� 2SSRUWXQLWLHV� LQ� (GJH� &RPSXWLQJ�´� 2016 IEEE International 
Conference on Smart Cloud (SmartCloud)��1HZ�<RUN��1<��������SS��������

>��@� 5��5RPDQ��-��/RSH]��0��0DPER��³0RELOH�HGJH�FRPSXWLQJ�)RJ�HW�DO���$�VXUYH\�DQG�
DQDO\VLV�RI�VHFXULW\�WKUHDWV�DQG�FKDOOHQJHV´��Future Generation Computer Systems��
YRO������������SS����������

>��@� 6��5��5DMHVZDUL��9��6HHQLYDVDJDP��³&RPSDUDWLYH�6WXG\�RQ�9DULRXV�$XWKHQWLFDWLRQ�
3URWRFROV� LQ� :LUHOHVV� 6HQVRU� 1HWZRUNV�´� The Scientific World Journal�� ������ 
SS�������

>��@� &�� .DUORI�� '�� :DJQHU�� 8&� %HUNHOH\�� KWWSV���FV�JPX�HGX�aVHWLD�FV����OHFWXUHV�
VHFXUH�URXWLQJ�SGI��(ULúLP�=DPDQÕ��������������

>��@� 'HHSDOL�� .�� %KXVKDQ�� ³''R6�$WWDFN� 'HIHQVH� )UDPHZRUN� IRU� &ORXG� XVLQJ� )RJ�
&RPSXWLQJ�´� 2.IEEE International Conference on Recent Trends in Electronics 
Information & Communicstion Technology, RTEICT��������SS����������
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>��@� ;�� $Q�� -�� 6X�� ;�� /��� )�� /LQ�� ³+\SHUJUDSK� FOXVWHULQJ� PRGHO�EDVHG� DVVRFLDWLRQ�
DQDO\VLV�RI�''R6�DWWDFNV�LQ�IRJ�FRPSXWLQJ�LQWUXVLRQ�GHWHFWLRQ�V\VWHP�´�EURASIP 
Journal on Wireless Communications and Networking��������SS������

>��@� $��$OUDZDLV��$��$OKRWKDLO\��&��+X�ve�;��&KHQJ��³)RJ�&RPSXWLQJ�IRU�WKH�,QWHUQHW�RI�
7KLQJV��6HFXULW\�DQG�3ULYDF\�,VVXHV�´�LQ�IEEE Internet Computing��YRO������QR�����
������SS��������

>��@� <��:�� /DZ��0�� 3DODQLVZDPL�� *�� .RXQJD� ve�$�� /R�� ³:$.(��.H\�PDQDJHPHQW�
VFKHPH�IRU�ZLGH�DUHD�PHDVXUHPHQW�V\VWHPV�LQ�VPDUW�JULG�´�LQ�IEEE Communications 
Magazine��YRO������QR�����������SS��������

>��@� 6��-��6WROIR��0��%��6DOHP�ve�$��'��.HURP\WLV��³)RJ�&RPSXWLQJ��0LWLJDWLQJ�,QVLGHU�
'DWD�7KHIW�$WWDFNV�LQ�WKH�&ORXG�´�2012 IEEE Symposium on Security and Privacy 
Workshops��6DQ�)UDQFLVFR��&$��������SS����������
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Bölüm 2

&MPM̉MQ�WMWXIQPIVMRI�LIV�KIʡIR�KʳR�JEVOP��XʳVPIVHI�ZI�JEVOP��]S˓YRPYOPEVHE�WEP-
H�V�PEV�QI]HERE�KIPQIOXIHMV��=ET�PER�WEPH�V�PEV�R�ZI�]IXOMWM^�IVM̉MQPIVMR�XEOMFM�
ZI�EREPM^M�MPIVMHI�]ET�PEGEO�WEPH�V�PEV��IRKIPPIQI�MʡMR�FMV�MLXM]EʡX�V��&Y�MLXM]EGE�
OEV̉�P�O�SPEVEO�FMPM̉MQ�WMWXIQPIVMRI�]ET�PER�WEPH�V�PEV��XIWTMX�ZI�M^PIQI�KʯVIZM�
KʯVIR�ZI�WEPH�V��XIWTMX�WMWXIQM�EH�R��EPER�]E^�P�Q�ZI�HSRER�QPEV�KIPM̉XMVMPQM̉XMV��
&Y�ʡEP�̉QER�R�EQEG��WEPH�V��XIWTMX�WMWXIQMRMR�JSROWM]SRPEV�R��SVXE]E�OS]HYO-
XER�WSRVE� XʳVPIVM�ZI�ʯVRIOPIVM�LEOO�RHE�FMPKM�ZIVIVIO�OSRY]Y�E]H�RPEXQEOX�V��
%]V�GE�FY�EPERHE�HELE�ʯRGI�]ET�PQ�̉�FMV�Y]KYPEQE�]EVH�Q�]PE�FMV�WEPH�V��XIW-
TMX�WMWXIQMRMR�REW�P�KIPM̉XMVMPIFMPIGI˓MRI�HEMV�FMPKM�ZIVMPQM̉XMV��ʔVRIO�Y]KYPEQE�
WEPH�V��XIWTMXMRHI�ZIVM�QEHIRGMPM˓M�XIORMOPIVMRM�OYPPERQEOXEH�V��

����� �,å7åđ

6RQ�G|QHPGH�E൴O൴ú൴P�WHNQRORM൴OHU൴QGH�úDK൴W�ROGX÷XPX]�JHO൴úPHOHU�E൴UoRN�൴ú൴Q�
E൴OJ൴VD\DU� V൴VWHPOHU൴QH� GD\DOÕ� RODUDN� \DSÕOPDVÕQD� ൴PNkQ� WDQÕPÕúWÕU�� %൴O൴ú൴P�
V൴VWHPOHU൴Q൴Q�JHO൴ú൴P൴QGHQ��H÷൴W൴P��VD÷OÕN��I൴QDQV��EDQNDFÕOÕN��DVNHUv�V൴VWHPOHU�
YH�GHYOHW�EDúWD�ROPDN��]HUH�KHPHQ�KHU�VHNW|U�ROXPOX�\|QGH�HWN൴OHQP൴úW൴U��6RQ�
G|QHPGH�DUWDQ�E൴U�൴OJ൴\OH�JHO൴úW൴UPHOHU൴�GHYDP�HGHQ�\DSD\�]HNk�oDOÕúPDODUÕ�
GkK൴O�ROPDN��]HUH�KHPHQ�KHU�úH\�E൴O൴ú൴P�WHNQRORM൴OHU൴Q൴Q�JHO൴ú൴P൴\OH�SDUDOHO�
JHO൴úP൴úW൴U��
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%൴U�WDUDIWDQ�E൴O൴ú൴P�V൴VWHPOHU൴QGH�EDú�G|QG�U�F��JHO൴úPHOHU�\DúDQÕUNHQ�G൴÷HU�
WDUDIWDQ�E൴O൴ú൴P�V൴VWHPOHU൴QH�\DSÕODQ�VDOGÕUÕODUGD�DUWÕú�J|]OHQPHNWHG൴U��'HYOHWH�
D൴W�V൴VWHPOHU��VD÷OÕN�V൴VWHPOHU൴��EDQNDFÕOÕN�YH�DVNHUv�V൴VWHPOHU�\DVDO�NXOODQÕFÕ-
ODUÕQ�K൴]PHW�DOGÕ÷Õ�V൴VWHPOHU�ROPDNOD�E൴UO൴NWH�E൴OJ൴VD\DU�NRUVDQODUÕQÕQ�GD�E൴U�
QXPDUDOÕ�KHGHI൴G൴U��'ROD\ÕVÕ\OD�EX�൴KW൴\DoODU�QHGHQ൴\OH�E൴O൴ú൴P�J�YHQO൴÷൴�NR-
QXVXQX�J�QGHPH�J൴UP൴úW൴U��

%൴O൴ú൴P�J�YHQO൴÷൴�NRQXVX�൴ON�RODUDN�³0RUU൴V�NXUGX´�DGÕ�YHU൴OHQ�E൴U�]DUDUOÕ�\D-
]ÕOÕP�൴OH�G൴NNDWOHU൴��]HU൴QH�oHNPH\൴�EDúDUPÕúWÕU�>�@��0RUU൴V�NXUGX�EDúDUÕOÕ�úH-
N൴OGH�E൴O൴ú൴P�V൴VWHPOHU൴QH�\D\ÕOPÕú�YH�E൴OJ൴VD\DU�V൴VWHPOHU൴Q൴�oDOÕúDPD]�KkOH�
JHW൴UP൴úW൴U��*�YHQO൴N�|QOHPOHU൴�RODUDN�EDúWD�J�YHQO൴N�GXYDUÕ��*'��ROPDN��]H-
UH�oHú൴WO൴�\D]ÕOÕPD�YH�GRQDQÕPD�GD\DOÕ�oDOÕúPDODU�\DSÕOPÕúWÕU��%൴O൴ú൴P�J�YHQO൴-
÷൴�NRQXVXQGDN൴�VRQ�GXUXP�HVN൴V൴QGHQ�GDKD�NDUPDúÕN�E൴U�KkO�DOPÕúWÕU��+HU�J�Q�
\HQ൴�E൴U�]DUDUOÕ�\D]ÕOÕP�S൴\DVD\D�oÕNPDNWD�YH�|QHPO൴�GHUHFHGH�]DUDUD�QHGHQ�
RODE൴OPHNWHG൴U��*�YHQO൴N�HWN൴�DODQÕQGDN൴�oDOÕúPDODU�\DYDú�E൴U�WHPSRGD�GHYDP�
HGHUNHQ�N|W��DPDoOÕ�\D]ÕOÕPODU�GDKD�KÕ]OD�RUWD\D�oÕNPDNWD�YH�൴KODOOHUGH�\HQ൴�
ER\XWODUD�XODúPDNWDGÕUODU��

%൴O൴ú൴P�V൴VWHPOHU൴Q൴�J�YHQO൴�KkOH�JHW൴UPHQ൴Q� ൴ON� DGÕPÕ�NRQX\X�P�KHQG൴VO൴N�
G൴V൴SO൴Q൴�൴oHU൴V൴QGH�HOH�DOPDN�YH�J�YHQO൴÷൴�൴OJ൴OHQG൴UHQ�KHU�NRQX\X�GHQNOHPH�
NDWPDN�RODFDNWÕU��%X�NDSVDPGD�E൴OJ൴�J�YHQO൴÷൴Q൴Q�NDEDFD�WHNQ൴N�SD\GDúODUÕ��
E൴OJ൴VD\DU�V൴VWHPOHU൴��൴úOHW൴P�V൴VWHP൴��D÷�RUWDPÕ��ZHE�VXQXFXVX�YH�G൴÷HU�VXQX-
FXODU��J�YHQO൴N�GXYDUODUÕ��VDOGÕUÕ�WHVS൴W�YH�HQJHOOHPH�V൴VWHPOHU൴��Y൴U�V�YH�G൴÷HU�
]DUDUOÕ�\D]ÕOÕPODU�൴OH�J�YHQO൴N�SRO൴W൴NDVÕGÕU��

%X� oDOÕúPDGD� E൴O൴ú൴P� J�YHQO൴÷൴Q൴Q� SD\GDúODUÕQGDQ� E൴U൴V൴� RODQ� VDOGÕUÕ� WHVS൴W�
V൴VWHPOHU൴�HOH�DOÕQDFDNWÕU��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�JHQHOO൴NOH�J�YHQO൴N�GXYDU-
ODUÕQÕQ�JHU൴V൴QGH�NDOPDNWDGÕU��%X�GXUXPXQ�HQ�|QHPO൴�VHEHE൴�VDOGÕUÕ�WHVS൴W�V൴V-
WHPOHU൴Q൴Q�J�YHQO൴N�GXYDUODUÕQD�\DUGÕPFÕ�E൴U�J|UHY��VWOHQPHV൴G൴U��*�YHQO൴N�
GXYDUODUÕQÕQ�SDNHW�I൴OWUHOHPH�NXUDOODUÕ�YH�YHN൴O��SUR[\��HU൴ú൴P�NRQWURO��X\JX-
ODPDODUÕ�NDUPDúÕNWÕU�YH�JHQHOO൴NOH�KDWD�\DSÕOPDNWDGÕU��<DSÕODQ�KDWDODU�QHGH-
Q൴\OH�VÕ]PDODU�PH\GDQD�JHOPHNWH�YH�PDDOHVHI�VDOGÕUJDQODU�J�YHQO൴N�GXYDUÕQÕ�
DWODWDUDN�൴o�D÷D�J൴UHE൴OPHNWHG൴U��*�YHQO൴N�GXYDUÕQGDQ�JHoHQ�VDOGÕUJDQODUÕQ�YH�
൴oHU൴GH�EXOXQDQ�VDOGÕUJDQODUÕQ�\DNDODQPDVÕ�൴o൴Q�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�E൴U�൴K-
W൴\DoWÕU��(N�RODUDN�VDOGÕUÕ�WHVS൴W൴Q൴Q�\DSÕOPDVÕQÕ�JHUHNO൴�KkOH�JHW൴UHQ�ED]Õ�KkOOHU�
EXOXQPDNWDGÕU��
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x� .HUEHURV�J൴E൴�|QHPO൴�J�YHQO൴N�o|]�P���UHWHQ�I൴UPDODUÕQ�GDK൴��U�QOHU൴�
NÕUÕODE൴OP൴úW൴U��'ROD\ÕVÕ�൴OH�HQ�൴\൴�ú൴IUHOHPH�WHNQRORM൴V൴�GDK൴�J�YHQO൴N�
൴o൴Q�\HWHUO൴�RODPDPDNWDGÕU��(N�WHGE൴UOHUH�൴KW൴\Do�YDUGÕU���

x� =D\ÕI�IRUPOX�൴úOHPH�SURJUDPODUÕ�VD\HV൴QGH�ZHE�VXQXFX\D�]DUDUOÕ�YH-
U൴OHU� J൴U൴OHE൴OPHNWHG൴U�� %XQXQ� E൴U� QHW൴FHV൴� RODUDN� VDOGÕUJDQODU� KHGHI�
V൴VWHPH�VÕ]DE൴OPHNWH�YH�\HUOHúHE൴OPHNWHG൴UOHU���

x� g]HO� DQDKWDUODU� o|]�OP�ú� IRUPGD� VDNODQDE൴O൴UOHU� IDNDW� NXOODQÕFÕ�
VHo൴PO൴�E൴U�SDUROD�EX�DQDKWDUODUD�HU൴ú൴P�൴o൴Q�]D\ÕIOÕ÷D�VHEHS�RODE൴-
O൴U��dDOÕúDQODU��]൴\DUHWo൴OHU�YH�G൴÷HUOHU൴�]DUDUOÕ�SURJUDP�YH\D�NRGODU�
J|QGHUHE൴O൴UOHU��%X�GXUXPGD�GD�D÷�൴oHU൴V൴QGHQ�\DSÕODFDN�VDOGÕUÕOD-
UÕQ�WHVS൴W�HG൴OPHV൴�൴KW൴\DFÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴�PHFEXU൴�KkOH�
JHW൴UPHNWHG൴U��

x� 0HYFXW�V൴VWHPOHU൴Q�E൴UoR÷XQGD�VDOGÕUÕ\D�YH�VÕ]PD\D� ൴PNkQ�YHUHFHN�
]DI൴\HWOHU�EXOXQPDNWDGÕU��%X�]DI൴\HWOHU൴Q�WDPDPÕQÕQ�RUWDGDQ�NDOGÕUÕ-
ODE൴OPHV൴�WHNQ൴N�YH�HNRQRP൴N�QHGHQOHUGHQ�GROD\Õ�P�PN�Q�GH÷൴OG൴U�

x� =DI൴\HWOHU൴�E൴O൴QHQ�V൴VWHPOHU൴Q�GDKD�J�YHQO൴� V൴VWHPOHUOH�\HU�GH÷൴úW൴U-
PHV൴�oR÷X�]DPDQ�P�PN�Q�RODPDPDNWDGÕU��d�QN��J�YHQO൴�ROPD\DQ�
V൴VWHPGH�EXOXQDQ�E�W�Q�|]HOO൴NOHU�J�YHQO൴�RODQ�V൴VWHPGH�EXOXQPD\D-
E൴O൴U�YH\D�GH÷൴úW൴U൴OPHV൴�oRN�ID]OD�PDGG൴�\�N�JHW൴UHE൴O൴U��

x� 7DP�J�YHQO൴÷H� VDK൴S� V൴VWHPOHU൴Q�JHO൴úW൴U൴OPHV൴� \D� oRN� ]RUGXU� \D�GD�
൴PNkQVÕ]GÕU��(Q�J�YHQO൴�V൴VWHP�E൴OH�\HWN൴V൴Q൴�N|W�\H�NXOODQDQ�N൴ú൴OHU�
൴o൴Q�KHUKDQJ൴�E൴U�úH\�\DSDPDPDNWDGÕU�>�@�

*�YHQO൴N�X]PDQODUÕ��E൴O൴ú൴P�V൴VWHPOHU൴Q൴�\HWN൴V൴]�HU൴ú൴POHUGHQ�NRUXPD\D�
YH�V൴VWHPOHU൴Q�NHV൴QW൴\H�X÷UDPDGDQ�oDOÕúPDVÕQD�JD\UHW�J|VWHU൴UOHU��%X�൴ú-
OHPOHU൴� J�YHQO൴N� SRO൴W൴NDVÕ� DGÕ� YHU൴OHQ� UHKEHU� oHUoHYHV൴QGH� \HU൴QH� JHW൴-
U൴UOHU��*�YHQO൴N� SRO൴W൴NDVÕ� E൴U� E൴O൴ú൴P� V൴VWHP൴Q൴� ൴KODOOHUGHQ� NRUXPDN� ൴o൴Q�
JHO൴úW൴U൴OP൴ú�YH�NXUXPGD�EXOXQDQ�KHUNHV�WDUDIÕQGDQ�X\XOPDVÕ�JHUHNO൴�SRO൴-
W൴NDODUÕ�YHUPHNWHG൴U��*�YHQO൴N�SRO൴W൴NDODUÕ��KDVVDV�YHU൴Q൴Q�E൴O൴ú൴P�V൴VWHP-
OHU൴QGH�VDNODQPDVÕ��DNWDUÕPÕ��GD÷ÕWÕPÕ�YH�\|QHW൴P൴�൴OH�൴OJ൴O൴�൴ONH�YH�NXUDO-
ODUÕQ�WDPDPÕQÕ�൴oHU൴U��

*�YHQO൴N�SRO൴W൴NDVÕQÕ�X\JXODPDGD�\DUGÕPFÕ�VHoHQHNOHUGHQ�E൴U൴V൴� VDOGÕUÕ� WHV-
S൴W� V൴VWHPOHU൴G൴U�� 6DOGÕUÕ� WHVS൴W� V൴VWHPOHU൴� E൴O൴ú൴P� V൴VWHPOHU൴QGHN൴� KDUHNHWOHU൴�
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൴]OH\HQ�YH�DQDO൴]�HGHQ�\D]ÕOÕP�YH�GRQDQÕPODUGÕU��6DOGÕUÕ�WHVS൴W൴�V൴VWHPOHU൴Q൴Q�
൴]OHPH�J|UHY൴� ൴o൴Q�RQD�GHQHW൴P� �DXG൴W��PHNDQ൴]PDVÕ�\DUGÕP�HGHU��'HQHW൴P�
PHNDQ൴]PDVÕ�WDUDIÕQGDQ�ND\ÕW�DOWÕQD�DOÕQDQ�DNV൴\RQODU�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�
WDUDIÕQGDQ�DQDO൴]�HG൴OHUHN�൴úOHP�\HU൴QH�JHW൴U൴O൴U��øúOHW൴P�V൴VWHPOHU൴QGH�YH�GROD-
\ÕVÕ�൴OH�VDOGÕUÕ�WHVS൴W൴�൴OH�DVOÕQGD�J�YHQO൴N�SRO൴W൴NDVÕQGDN൴�WDQÕPODUD�J|UH�VDOGÕUÕ�
RODUDN�NDEXO�HG൴OHQ�GXUXPODUÕQ�WHVS൴W൴�\HU൴QH�JHW൴U൴O൴U��

%൴O൴ú൴P� V൴VWHPOHU൴QH� VDOGÕUÕ� VÕUDVÕQGD� NXOODQÕFÕODUÕQ� VÕNOÕNOD� NXOODQGÕ÷Õ� \|Q-
WHPOHU�DúD÷ÕGD�YHU൴OP൴úW൴U���

x� 6HUY൴V�UHGG൴��'R6�
x� 7DUDPD�YH�EXOPD�
x� ù൴IUH�VDOGÕUÕODUÕ
x� %DúND�NXOODQÕFÕODUÕQ�KDNNÕQD�VDK൴S�ROPD
x� 7UXYD�DWÕ�
x� .DUúÕ�V൴VWHP൴�WDKU൴S�
x� 6X൴VW൴PDO�
x� /RJ�GRV\DODUÕQÕQ�V൴O൴QPHV൴
x� *�YHQO൴N�P൴PDU൴V൴Q൴Q�GH÷൴úW൴U൴OPHV൴

%X� VDOGÕUÕ� \|QWHPOHU൴Q൴Q� KHSV൴� ൴o൴Q� GH� |U�QW�OHU൴Q� WDQÕPODQPDVÕ� YH� DQDO൴]൴�
P�PN�Q�RODFDNWÕU��gUQH÷൴Q��VHUY൴V�UHGG൴�൴o൴Q�VÕNOÕNODUD�GD\DOÕ��VX൴VW൴PDO�WHV-
S൴W൴�൴o൴Q�NXUDOODUD�GD\DOÕ�\|QWHPOHU�NXOODQÕODE൴OPHNWHG൴U��

*�YHQO൴N�SRO൴W൴NDVÕQÕQ�\DSWÕUÕPÕ�|QHPO൴�E൴U�NRQXGXU�EDúND�|QHPO൴�E൴U�NRQX�
൴VH�൴KODOOHU൴Q�WHVS൴W�HG൴OPHV൴G൴U��øKODOOHU൴Q�WHVS൴W൴QGH�E൴O൴ú൴P�V൴VWHPOHU൴Q൴�൴]OH-
PH�J|UHY൴�\DSDQ�X\JXODPDODU�NXOODQÕOÕU��6DOGÕUÕ�WHVS൴W�൴úOHP൴��E൴O൴ú൴P�V൴VWHP-
OHU൴Q൴Q�\HWN൴V൴�ROPD\DQ�N൴ú൴�YH\D�X\JXODPDODU� WDUDIÕQGDQ�NXOODQÕPÕQÕ� WHVS൴W�
HWPH�oDOÕúPDVÕGÕU�>�@��

6DOGÕUÕ�WHVS൴W൴�൴o൴Q�EDúWD�\XNDUÕGD�YHU൴OHQ�VDOGÕUÕ�W�UOHU൴�ROPDN��]HUH�൴P]D�WD-
EDQOÕ�YH�DQRUPDOO൴N�WDEDQOÕ�WHNQ൴NOHU�NXOODQÕOPDNWDGÕU��%X�WHNQ൴NOHU൴�GHVWHN-
OH\HQ�|QHPO൴�G൴V൴SO൴QOHUGHQ�E൴U൴V൴�YHU൴�PDGHQF൴O൴÷൴G൴U��%�\�N�P൴NWDUGDN൴�YH-
U൴GHQ�DQODPOÕ�E൴OJ൴\൴�EXOPD\D�\DUD\DQ�YHU൴�PDGHQF൴O൴÷൴�WHN�EDúÕQD�E൴U�VDOGÕUÕ�
WHVS൴W�WHNQ൴÷൴�GH÷൴O�VDOGÕUÕ�WHVS൴W�൴úOHPOHU൴�൴o൴Q�ID\GDOÕ�PRGHOOHU�VXQDQ�\|QWHP-
OHU�E�W�Q�G�U��
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�����8&1).7.�9*85å9�8å89*21*7å

6DOGÕUÕ� WHVS൴W� V൴VWHPOHU൴� V൴VWHP�YH\D�D÷�ND\QDNODUÕ��]HU൴QGH�PH\GDQD�JHOHQ�
Q�IX]�J൴U൴ú൴POHU൴�YH\D�DQRUPDOO൴NOHU൴�J|]OHPOH\HUHN�RQODU�KDNNÕQGD�YHU൴�WRS-
OD\DQ�YH�GDKD�VRQUD�WRSODQDQ�YHU൴OHU൴�DQDO൴]�HGHUHN�ú�SKHO൴�GXUXPODUÕ�V൴VWHP�
\|QHW൴F൴V൴QH�DODUPODU�\ROX\OD�E൴OG൴UHQ�\D]ÕOÕP�YH\D�GRQDQÕPODUGÕU�>�@��%X�V൴V-
WHPOHU�WHN�E൴U�E൴OJ൴VD\DUÕQ�NRUXQPDVÕQGDQ�E�\�N�E൴U�D÷ÕQ�NRUXQPDVÕQD�NDGDU�
E�\�N�E൴U�\HOSD]HGH�K൴]PHW�YHU൴U�>�@��(Q�WHPHO�VÕQÕIODQGÕUPD�D÷�WDEDQOÕ�VDOGÕUÕ�
WHVS൴W�V൴VWHPOHU൴��1,'6��YH�NRQDN�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�úHNO൴QGHG൴U�
�+,'6���%DV൴W�E൴U�D\UÕP�RODUDN� ൴úOHW൴P�V൴VWHP൴�J�QO�NOHU൴Q൴�DQDO൴]�HGHQ�V൴V-
WHPOHU�NRQDN�WDEDQOÕ�V൴VWHPOHU��D÷��]HU൴QGHN൴�WUDI൴÷൴�DQDO൴]�HGHQ�V൴VWHPOHU�൴VH�
D÷�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�RODUDN�E൴O൴Q൴U���

đJPNQ������8FQIæWæ�9JXUNY�8NXYJRN�,JSJQ�,®W´S´R

%൴U� VDOGÕUÕ� WHVS൴W� V൴VWHP൴�ùHN൴O����¶GH�J|U�OHFH÷൴��]HUH� ൴QWHUQHWWHQ�JHOHQ�YH�
VÕUD\OD�\|QOHQG൴U൴F൴��URXWHU��YH�J�YHQO൴N�GXYDUÕQGDQ�JHoHQ�WUDI൴÷൴Q�\HUHO�D÷D�
J൴UPHGHQ�|QFH�E൴U�NH]�GDKD�NRQWURO�HG൴OG൴÷൴�E൴U�GXUDN�QRNWDVÕGÕU��*�YHQO൴N�
GXYDUÕ�KHU�QH�NDGDU�KDU൴F൴�D÷GDQ�JHOHQ�J�YHQO൴�ROPD\DQ�SDNHWOHU൴�HOHVH�GH�JH-
oHQ�WUDI൴N�൴oHU൴V൴QGH�J�YHQO൴�ROPD\DQ�SDNHWOHU�RODE൴O൴U��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�
J�YHQO൴N�GXYDUODUÕQÕ�DWODWDQ�SDNHWOHU൴�\DNDODPDN�൴o൴Q�NXOODQÕOPDNWDGÕU��6DOGÕUÕ�
WHVS൴W�V൴VWHPOHU൴�൴o൴Q�\XNDUÕGD�YHU൴OHQ�J|VWHU൴P�HQ�EDV൴W�J|VWHU൴PG൴U��2OGXNoD�
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VÕUDGDQ�E൴U�D÷�൴o൴Q�YHU൴OHQ�J|VWHU൴P�JHUoHN�KD\DWWD�YH�|]HOO൴NOH�E�\�N�|OoHNWH�
JHoHUO൴�GH÷൴OG൴U��*HUoHN�KD\DWWD�E൴U� D÷GD� VDGHFH�E൴U� DGHW�676�V൴VWHP൴�GH÷൴O�
E൴UGHQ� oRN� 676� V൴VWHP൴� EXOXQXU��2QODUGDQ� E൴U൴V൴� \HUHO� D÷� ൴OH� DUDGDN൴� WUDI൴-
÷൴�GHQHWOHUNHQ�E൴U�G൴÷HU൴�J�YHQO൴�E|OJH�RODUDN�GD�DGODQGÕUÕODQ�YH�VXQXFXODUÕQ�
EXOXQGX÷X�E|OJH\H�J൴GHQ�D÷Õ�GHQHWOH\HQ�676�V൴VWHP൴G൴U��$÷ÕQ�E�\�NO�÷��YH�
YHU൴Q൴Q�KDVVDV൴\HW൴QH�J|UH�VÕNOÕNOD�oRNOX�676�V൴VWHPOHU൴�NXOODQÕOPDNWDGÕU��

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�����¶O൴�\ÕOODUGDQ�EX�\DQD�DUWDQ�E൴U�NDUPDúÕNOÕN�GHUH-
FHV൴�൴OH�JHO൴ú൴P�J|VWHUPHNWHG൴U��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�|QFHO൴NO൴�RODUDN�DUDú-
WÕUPD�PDNVDWOÕ�HOH�DOÕQPÕúWÕU��%X�G|QHPGH�\DSÕODQ�oDOÕúPDODU�GDKD�oRN�NRQDN�
�KRVW��WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴�൴OH�൴OJ൴O൴G൴U��.RQDN�WDEDQOÕ�WHVS൴W�൴úOHP൴QGH�GH�DQD-
O൴]�HG൴OHQ�YHU൴OHU�൴úOHW൴P�V൴VWHP൴�YHU൴OHU൴�ROXS�DQDO൴]�\|QWHP൴�GDKD�oRN�|U�QW��
HúOHPH��SDWWHUQ�PDWFK൴QJ��\|QWHPOHU൴�úHNO൴QGH\G൴��6RQUDN൴�\ÕOODUGD�NRQDN�WD-
EDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴\OH�E൴UO൴NWH�D÷�WDEDQOÕ�V൴VWHPOHU�GH�JHO൴úW൴U൴OP൴úW൴U��
øQWHUQHW�NXOODQÕPÕQÕQ�\R÷XQODúPDVÕ\OD�E൴UO൴NWH�J�YHQO൴N�GXYDUODUÕ�NRQXVXQGD�
VWDQGDUWODúPD�oDOÕúPDODUÕ�KÕ]�ND]DQPÕú�YH�EX�G|QHPGH�VDOGÕUÕ�WHVS൴W�V൴VWHP-
OHU൴�J�YHQO൴N�GXYDUODUÕQD�D÷ÕQ�J|]OHQPHV൴�DQODPÕQGD�\DUGÕPFÕ�ROPD\D�EDúOD-
PÕúWÕU������¶OÕ�\ÕOODUGD�NRQDN�WDEDQOÕ�YH�D÷�WDEDQOÕ�V൴VWHPOHU�E൴U�DUD\D�JHOHUHN�
PHOH]�V൴VWHPOHU�JHO൴úW൴U൴OP൴úW൴U�>�@��

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�DPDFÕ�VDOGÕUÕ\Õ�HQJHOOHPHN�GH÷൴O�VDOGÕUÕ�KDNNÕQGD�
E൴OJ൴�WRSODPDNWÕU��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�JHUoHN�KD\DWWDN൴�DODUP�V൴VWHPOHU൴QH�
EHQ]HPHNOH� E൴UO൴NWH� DODUP� V൴VWHPOHU൴QGHQ� HQ� |QHPO൴� IDUNÕ� VDOGÕUÕ� HVQDVÕQGD�
WHSN൴� YHUPH\൴S� VDOGÕUÕ� VRQUDVÕ� ൴o൴Q� E൴OJ൴� WRSODPDVÕGÕU� >�@��%X� NDSVDPGD� D÷�
YH\D� V൴VWHPOHUH� NDUúÕ� N|W�� Q൴\HWO൴� E൴U� J൴U൴ú൴P� \DNDODQGÕ÷ÕQGD� YH\D� ú�SKH-
O൴�E൴U�GXUXP�ROXúWX÷XQGD�EX�GXUXP�\D�V൴VWHP�\|QHW൴F൴QH�\D�GD�DGÕQD�6,(0�
(6HFXU൴W\� ,QIRUPDW൴RQ�DQG�(YHQW�0DQDJHPHQW)�GHG൴÷൴P൴]�V൴VWHPH�E൴OG൴U൴O൴U��
6,(0�V൴VWHP൴QH�JHOHQ�E൴OG൴U൴POHU�ED]HQ�KDWDOÕ�ED]HQ�GH�GR÷UX�DODUPODU�ROD-
E൴O൴U��6,(0�EX�DODUPODUÕQ�KDQJ൴V൴Q൴Q�KDWDOÕ�KDQJ൴V൴Q൴Q�GR÷UX�ROGX÷XQX�DQDO൴]�
HWPHNOH�\�N�PO�G�U��%൴U�J൴U൴ú൴P൴Q�VDOGÕUÕ�RODUDN�HW൴NHWOHQHE൴OPHV൴�൴o൴Q��ND\-
QDNODUÕQ�X\JXQ�ROPD\DQ�YH\D�KDWDOÕ�NXOODQÕPODUÕQÕQ�QHOHU�ROGX÷X�E൴O൴QPHO൴G൴U��
%൴U�D÷�൴o൴Q�QRUPDO�YH\D�QRUPDO�ROPD\DQ�J൴U൴ú൴POHU�RUJDQ൴]DV\RQXQ�J�YHQO൴N�
SRO൴W൴NDVÕ�WDUDIÕQGDQ�EHO൴UOHQ൴U�>�@��'ROD\ÕVÕ\OD�G൴÷HU�J�YHQO൴N�IDDO൴\HWOHU൴Q൴Q�
EDúDUÕVÕ�J൴E൴�VDOGÕUÕ�WHVS൴W൴Q൴Q�EDúDUÕVÕ�GD�J�YHQO൴N�SRO൴W൴NDODUÕQD�ED÷OÕGÕU���

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�J�YHQO൴N�SRO൴W൴NDVÕ�GRN�PDQÕQGD�VÕQÕUODUÕ�YHU൴OHQ�VDO-
GÕUÕODUÕQ� \DSÕOÕS� \DSÕOPDGÕ÷ÕQÕ� WHVS൴W� HGHUHN� J�YHQO൴N� X]PDQODUÕQD� NRQX\OD�
൴OJ൴O൴�E൴OJ൴OHQG൴UPHGH�EXOXQXU��*�YHQO൴N�X]PDQÕ�YH\D�V൴VWHP�\HWN൴O൴V൴�GH�JH-
UHNO൴� WHGE൴UOHU൴�DOPDNWDQ�VRUXPOXGXU��<DSÕODQ�E൴U� ൴úOHP൴Q�VDOGÕUÕ�ROXS�ROPD-
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PDVÕ\OD�൴OJ൴O൴�RODUDN��UHW൴OHQ�DODUP�N൴P൴�]DPDQ�KDWDOÕ�RODE൴OPHNWHG൴U��6DOGÕUÕ�
WHVS൴W�V൴VWHPOHU൴Q൴Q�DPDFÕ�KDWDOÕ�DODUP�RUDQODUÕQÕQ�G�ú�U�OPHV൴G൴U��

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�൴o൴Q�|QHPO൴�E൴U�D\UÕP�GD�VDOGÕUÕ�WHVS൴W�V൴VWHP൴Q൴Q�oDOÕúPD�
PDQWÕ÷Õ�YH\D�\HUOHú൴P൴\OH�൴OJ൴O൴G൴U��$úD÷ÕGD�E൴U�E�W�Q�RODUDN�VDOGÕUÕ�WHVS൴W�V൴V-
WHPOHU൴�൴o൴Q�KHP�\HUOHú൴P�KHP�GH�DQDO൴]�W�U�QH�J|UH�E൴U�J|VWHU൴P�VXQXOPXúWXU��

đJPNQ������0TSFP�YFGFSQæ�[J�FÕ�YFGFSQæ�XFQIæWæ�YJXUNY�XNXYJRN

ùHN൴O����¶GH�KHP�\HUOHú൴PH�GD\DOÕ�RODUDN�KHP�GH�DQDO൴]H�GD\DOÕ�RODUDN�VDOGÕUÕ�
WHVS൴W�V൴VWHPOHU൴�E൴U�DUDGD�VXQXOPXúWXU��ùHN൴OGHQ�GH�J|U�OHFH÷൴��]HUH�D÷��]H-
U൴QGHN൴�E�W�Q�F൴KD]ODU�൴o൴Q�VDOGÕUÕ�WHVS൴W൴Q൴�\HU൴QH�JHW൴UHQ�V൴VWHPOHUH�D÷�WDEDQOÕ�
676�DGÕ� YHU൴OPHNWHG൴U��$÷� ൴oHU൴V൴QGHQ�E൴U� F൴KD]ÕQ� VHo൴OHUHN�R� F൴KD]��]HU൴Q-
GH�\DSÕODQ�GHU൴QOHPHV൴QH�DQDO൴]�൴VH�NRQDN�WDEDQOÕ�676�RODUDN�E൴O൴QPHNWHG൴U��
øP]D�WDEDQOÕ�676�YH�DQRUPDOO൴N�WDEDQOÕ�676�൴VH�YHU൴Q൴Q�DQDO൴]�úHNO൴\OH�൴OJ൴O൴�
D\UÕPÕ�VXQPDNWDGÕU��+HU�QH�NDGDU�ùHN൴O����¶GH�KHU�൴N൴�DQDO൴]�\|QWHP൴�GH�NRQDN�
WDEDQOÕ� VDOGÕUÕ� WHVS൴W� V൴VWHP൴QH�ED÷ODQPÕú�ROVD�E൴OH�EX�\|QWHPOHU� D÷� WDEDQOÕ�
676�൴o൴Q�GH�NXOODQÕODE൴O൴U�V൴VWHPOHUG൴U��

������� -TXY�9FGFSQæ�8FQIæWæ�9JXUNYN

.RQDN�WDEDQOÕ�E൴U�VDOGÕUÕ�WHVS൴W�V൴VWHP൴��U�Q���D÷�RUWDPÕQGD�\HU�DODQ�E൴U�E൴OJ൴-
VD\DU�V൴VWHP൴QGH�oDOÕúDQ�E൴U�\D]ÕOÕPGDQ�൴EDUHWW൴U��gUQHN�RODUDN��E൴U�ZHE�VXQX-
FXVXQGD�YH\D�KHUKDQJ൴�E൴U�X\JXODPD�VXQXFXVXQGD�NXUXOPXú�E൴U�VDOGÕUÕ�WHVS൴W�
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V൴VWHP൴�YHU൴OHE൴O൴U��%X�V൴VWHPOHU��VXQXFXODUGDN൴�X\JXODPD�YH� ൴úOHW൴P�V൴VWHP൴�
ND\ÕWODUÕQÕ�WDN൴S�HGHUHN�൴OJ൴O൴�DQDO൴]OHU൴�\DSDUODU��6XQXFX�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�
V൴VWHPOHU൴�HVDV�RODUDN�൴oHU൴GHQ�JHOHFHN�WHKG൴WOHUH�NDUúÕ�oRN�HWN൴O൴G൴U��<HWN൴V൴]�
NXOODQÕFÕODUÕQ��KDNNÕ�ROPD\DQ�D÷�ND\QDNODUÕQD�HU൴ú൴P�GHQHPHOHU൴�EX�\ROOD�WD-
N൴S�HG൴O൴U�YH�JHUHNO൴�|QOHPOHU�DOÕQÕU��

(÷HU�676�E൴U�E൴OJ൴VD\DU�V൴VWHP൴��]HU൴QGHN൴�DNW൴Y൴WHOHU൴�൴]OH\HUHN�VDOGÕUÕ�WHVS൴W൴�
\DSÕ\RUVD�EXQD�.RQDN�WDEDQOÕ�676�DGÕ�YHU൴O൴U��.RQDN�WDEDQOÕ�676�JHQHOO൴N-
OH�ZHE�VXQXFX�YH�V൴VWHP�J�QO�N��/2*��GRV\DODUÕ�൴OH�oDOÕúÕU��øúOHW൴P�V൴VWHP൴�
YH\D�X\JXODPD�J�QO�NOHU൴� ൴VWDW൴VW൴NVHO�YH\D�EXQD�EHQ]HU�\|QWHPOHUOH�DQDO൴]�
HG൴OHUHN�VDOGÕUÕ�J൴U൴ú൴POHU൴�WHVS൴W�HG൴O൴U��.RQDN�WDEDQOÕ�676�KHU�E൴U�F൴KD]�YH\D�
PDN൴QHGH�D\UÕ�D\UÕ�oDOÕúÕU�YH�KHU�PDN൴QH�NHQG൴�EDúÕQD�NRQWURO�HG൴O൴U��.RQWURO�
\|QWHP൴� RODUDN� GD� V൴VWHPGH� EXOXQDQ� GRV\DODUÕQ� R� DQN൴� GXUXPODUÕ� DOÕQÕU� YH�
|QFHN൴�GXUXPODUÕ�൴OH�NÕ\DVODQÕU��%X�NÕ\DVODPD�VRQUDVÕQGD�|]HOO൴NOH�GH�NU൴W൴N�
V൴VWHP�GRV\DODUÕQGD�GH÷൴ú൴NO൴N�YH\D�V൴O൴QPH�J൴E൴�E൴U�GXUXP�J|]OHQ൴UVH�DODUP�
ROXúWXUXOXU�>�@�

��������&Õ�9FGFSQæ�8FQIæWæ�9JXUNYN

$÷�WDEDQOÕ�E൴U�VDOGÕUÕ�WHVS൴W�V൴VWHP൴��U�Q���ED÷ÕPVÕ]�E൴U�E൴OJ൴VD\DU�YH\D�|]HO�
WDKV൴V�HG൴OP൴ú�E൴U�F൴KD]��]HU൴QGH�oDOÕúÕU�YH�D÷��]HU൴QGHN൴�YHU൴�WUDI൴÷൴Q൴Q�WD-
PDPÕQÕ� GHQHWOH\൴S� DQDO൴]� \DSDU��%X� úHN൴OGH� ൴úOHW൴OHQ� VDOGÕUÕ� WHVS൴W� V൴VWHP൴�
�U�QOHU൴��NXUXOX�ROGXNODUÕ�V൴VWHPOHUGH�µSURP൴VFXRXV¶�PRGGD�oDOÕúÕS�D÷�YH\D�
D÷ÕQ�E൴U�SDUoDVÕQGDQ�JHoHQ�E�W�Q�SDNHWOHU൴�NRQWURO�HGHUOHU��$÷�WDEDQOÕ�VDOGÕUÕ�
WHVS൴W� V൴VWHPOHU൴�� D÷��]HU൴QGH�\HU� DODQ�F൴KD]ODUGDQ�JHoHQ� WUDI൴÷൴�SDV൴I�ROD-
UDN�G൴QOH\HQ�YH�VDOGÕUÕ�YH\D�DQRUPDO�E൴U�GXUXP�J|]OHG൴÷൴QGH�DODUP��UHWHQ�
\D]ÕOÕP�YH\D�GRQDQÕPODUGÕU� >��@��*�YHQO൴N�GXYDUÕQD�\HWN൴V൴]�HU൴ú൴P�\DSÕ-
OÕS�\DSÕOPDGÕ÷ÕQÕ�DOJÕOD\DE൴OPHN�൴o൴Q�D÷�WDEDQOÕ�676�J�YHQO൴N�GXYDUODUÕQÕQ�
EXOXQGX÷X� ൴o� D÷D�NXUXOPDOÕ�YH� WUDI൴÷൴Q� WDPDPÕQÕ�G൴QOHPHO൴G൴U��$÷� WDEDQOÕ�
VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�DOJÕODPD�VÕUDVÕQGD�YHU൴�SDNHWOHU൴Q൴�DQDO൴]�HGHU�YH�D÷�
�]HU൴QGHQ� DNDQ� SDNHWOHU� ൴oHU൴V൴QGH� E൴U� ൴P]D� DUDU��$÷� WDEDQOÕ� VDOGÕUÕ� WHVS൴W�
V൴VWHPOHU൴�NRQDN�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�DNV൴QH�E൴UH\VHO�G൴QOHPH�
\HU൴QH�D÷ÕQ� WDPDPÕQÕ�G൴QOHU��$÷� WDEDQOÕ� VDOGÕUÕ� WHVS൴W� V൴VWHP൴�D÷GDN൴� WUDI൴-
÷൴�G൴QOHUNHQ�D÷Õ�\DYDúODWPDVÕQ�G൴\H�N൴P൴�]DPDQ�231(7�YH\D�1HWV൴P�J൴E൴�
EHQ]HW൴P�\D]ÕOÕPODUÕ� WHUF൴K� HG൴O൴U� >��@��$÷� WDEDQOÕ� VDOGÕUÕ� WHVS൴W� V൴VWHPOHU൴�
ED]HQ�oHYU൴P൴o൴�ED]HQ�GH�oHYU൴PGÕúÕ�DQDO൴]�\DSDUODU��%XQODUD�GD�oHYU൴P൴o൴�
676�YH�oHYU൴PGÕúÕ�676�DGÕ�YHU൴O൴U��
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D\UÕ�D\UÕ�oDOÕúÕU��+HU�PDNLQH�NHQGL�EDúÕQD�NRQWURO�HGLOLU��.RQWURO�\|QWHPL�RODUDN�GD�VLVWHPGH�

EXOXQDQ�GRV\DODUÕQ�R�DQNL�GXUXPODUÕ�DOÕQÕU�YH�|QFHNL�GXUXPODUÕ� LOH�NÕ\DVODQÕU��%X�NÕ\DVODPD�

VRQUDVÕQGD� |]HOOLNOH� GH� NULWLN� VLVWHP� GRV\DODUÕQGD� GH÷LúLNOLN� YH\D� VLOLQPH� JLEL� ELU� GXUXP�

J|]OHQLUVH�DODUP�ROXúWXUXOXU�>�@��

�

����$÷�WDEDQOÕ�VDOGÕUÕ�WHVSLWL��1,'6��
$÷� WDEDQOÕ� ELU� 676� �U�Q��� ED÷ÕPVÕ]� ELU� 3&� YH\D� |]HO� WDKVLV� HGLOPLú� ELU� FLKD]� �]HULQGH�

oDOÕúÕU�YH�D÷��]HULQGHNL�YHUL� WUDIL÷LQLQ�WDPDPÕQÕ�GHQHWOH\LS�DQDOL]�\DSDU��%X�úHNLOGH� LúOHWLOHQ�

676� �U�QOHUL�� NXUXOX� ROGXNODUÕ� VLVWHPOHUGH� µSURPLVFXRXV¶� PRGGD� oDOÕúÕS� D÷� YH\D� D÷ÕQ� ELU�

SDUoDVÕQGDQ� JHoHQ� E�W�Q� SDNHWOHUL� NRQWURO� HGHUOHU�� $÷� WDEDQOÕ� VDOGÕUÕ� WHVSLW� VLVWHPOHUL�� D÷�

�]HULQGH�\HU�DODQ�FLKD]ODUGDQ�JHoHQ�WUDIL÷L�SDVLI�RODUDN�GLQOH\HQ�YH� VDOGÕUÕ�YH\D�DQRUPDO�ELU�

GXUXP� J|]OHGL÷LQGH� DODUP� �UHWHQ� \D]ÕOÕP� YH\D� GRQDQÕPODUGÕU� >��@�� *�YHQOLN� GXYDUÕQD�

\HWNLVL]�HULúLP�\DSÕOÕS�\DSÕOPDGÕ÷ÕQÕ�DOJÕOD\DELOPHN�LoLQ�D÷�WDEDQOÕ�676�J�YHQOLN�GXYDUODUÕQÕQ�

EXOXQGX÷X� Lo� D÷D� NXUXOPDOÕ� YH� WUDIL÷LQ� WDPDPÕQÕ� GLQOHPHOLGLU�� %X� DOJÕODPD� VÕUDVÕQGD� YHUL�

SDNHWOHULQL�DQDOL]�HGHU�YH�D÷��]HULQGHQ�DNDQ�SDNHWOHU�LoHULVLQGH�ELU�LP]D�DUDU��$÷�WDEDQOÕ�676�

NRQDN�WDEDQOÕ�676¶QLQ�DNVLQH�ELUH\VHO�GLQOHPH�\HULQH�D÷ÕQ�WDPDPÕQÕ�GLQOHU��$÷�WDEDQOÕ�VDOGÕUÕ�

WHVSLW� VLVWHPL� D÷GDNL� WUDIL÷L� GLQOHUNHQ� D÷Õ� \DYDúODWPDVÕQ� GL\H� NLPL� ]DPDQ� 231(7� YH\D�

1HWVLP�JLEL�VLP�ODV\RQ�\D]ÕOÕPODUÕ�WHUFLK�HGLOLU�>��@��$÷�WDEDQOÕ�VDOGÕUÕ�WHVSLW�VLVWHPOHUL�ED]HQ�

oHYULPLoL�ED]HQ�GH�oHYULPGÕúÕ�DQDOL]�\DSDUODU��%XQODUD�GD�oHYULPLoL�676�YH�oHYULPGÕúÕ�676�

DGÕ�YHULOLU���

�
ùHNLO������$÷�WDEDQOÕ�VDOGÕUÕ�WHVSLW�VLVWHPL�

$÷�WDEDQOÕ�676�SDVLI�FLKD]ODUGÕU��ùHNLO����¶GH�GH�J|U�OHFH÷L��]HUH�J�YHQOL�D÷�LOH�J�YHQOLN�

GXYDUÕ� DUDVÕQGDNL� DNÕú� VDGHFH� GLQOHQLU�� $÷� WDEDQOÕ� VDOGÕUÕ� WHVSLW� VLVWHPOHUL� D÷� �]HULQGHNL�
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$÷�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�SDV൴I�F൴KD]ODUGÕU��ùHN൴O����¶WH�GH�J|U�OHFH÷൴�
�]HUH�J�YHQO൴�D÷�൴OH�J�YHQO൴N�GXYDUÕ�DUDVÕQGDN൴�DNÕú�VDGHFH�G൴QOHQ൴U��$÷�WD-
EDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�D÷��]HU൴QGHN൴�DNW൴Y൴WHOHU൴�൴]OHU�IDNDW�HQJHOOHPH�
\DSPD]��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�WHPHO�DPDFÕ�WDQÕPODQDQ�NXUDOODU�oHUoHYH-
V൴QGH�\DSÕODQ�VDOGÕUÕODUÕ�WHVS൴W�HGHUHN�PD൴O�YH\D�VPV�J൴E൴�\|QWHPOHUOH�V൴VWHP�
\|QHW൴F൴V൴QH�YH\D�6,(0�V൴VWHP൴QH�KDEHU�YHUPHNW൴U��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�
VDOGÕUÕODUÕ�HQJHOOHPHN�J൴E൴�E൴U�J|UHY൴�\RNWXU��%X�J|UHY൴�\HU൴QH�JHW൴UHQ�V൴VWHP-
OHUH�VDOGÕUÕ�HQJHOOHPH�V൴VWHPOHU൴�DGÕ�YHU൴O൴U�>��@��$÷�WDEDQOÕ�VDOGÕUÕ�HQJHOOHPH�
V൴VWHP൴�VDOGÕUÕ�WHVS൴W�V൴VWHP൴Q൴Q�DNV൴QH�SDV൴I�HOHPDQ�GH÷൴O�DNW൴I�HOHPDQ�RODUDN�
J|UHY�\DSDU��

DNWLYLWHOHUL� L]OHU� IDNDW�HQJHOOHPH�\DSPD]��6DOGÕUÕ� WHVSLW� VLVWHPOHULQLQ� WHPHO�DPDFÕ� EHOLUOHQHQ�

NXUDOODU�oHUoHYHVLQGH�\DSÕODQ�VDOGÕUÕODUÕ�WHVSLW�HGHUHN�PDLO��VPV��VQPS�PHVDMODUÕ�JLEL�DUDoODUOD�

VLVWHP� \|QHWLFLVLQH� YH\D� 6,(0� VLVWHPLQH� KDEHU� YHUPHNWLU�� 6DOGÕUÕ� WHVSLW� VLVWHPOHULQLQ�

VDOGÕUÕODUÕ� HQJHOOHPHN� JLEL� ELU� J|UHYL� \RNWXU�� %X� J|UHYL� \HULQH� JHWLUHQ� VLVWHPOHUH� VDOGÕUÕ�

HQJHOOHPH� VLVWHPOHUL� DGÕ� YHULOLU� >��@�� $÷� WDEDQOÕ� VDOGÕUÕ� HQJHOOHPH� VLVWHPL� VDOGÕUÕ� WHVSLW�

VLVWHPLQLQ�DNVLQH�SDVLI�HOHPDQ�GH÷LO�DNWLI�HOHPDQ�RODUDN�J|UHY�\DSDU���

�

�
ùHNLO������$÷�WDEDQOÕ�VDOGÕUÕ�HQJHOOHPH�VLVWHPL�

ùHNLO� ���¶GH� YHULOHQ� D÷� WDEDQOÕ� VDOGÕUÕ� HQJHOOHPH� VLVWHPL� VDOGÕUÕ� WHVSLW� VLVWHPOHULQLQ� DNVLQH�

J�YHQOL�D÷�LOH�J�YHQOLN�GXYDUÕ�DUDVÕQGD�ELU�EDUL\HU�ROXúWXUXU�YH�J�YHQOL�J|UPHGL÷L�DNÕúÕ�ILOWUH�

HGHUOHU���

��

6DOGÕUÕ�WHVSLW�VLVWHPOHUL�PRGHUQ�J�YHQOLN�X\JXODPDODUÕQÕQ�ELU�SDUoDVÕGÕU��6DOGÕUÕ�WHVSLW�

VLVWHPOHUL�oHúLWOL�YHULOHU�LoLQGHQ�|]HOOLNOHU�oÕNDUPDN�YH�X]PDQODU�WDUDIÕQGDQ�EHOLUWLOHQ�NXUDOODUD�

J|UH�VDOGÕUÕ�JLULúLPOHULQL�EXOPDN�LoLQ�NXOODQÕOÕU��6DOGÕUÕ�WHVSLW�VLVWHPOHUL�\DNODúÕP�W�U�QH�X\JXQ�

YHULOHUOH�oDOÕúÕU��gUQH÷LQ��D÷�WDEDQOÕ�ELU�VDOGÕUÕ�WHVSLW�VLVWHPLQGH�VDOGÕUÕ�WHVSLWL�\DSÕODFDN�YHUL�D÷�

�]HULQGH� DNDQ� WUDILN� YHULVLGLU�� %X� YHULOHUL� HOGH� HWPHQLQ� HQ� NROD\� \ROX� LVH� WFSGXPS�

X\JXODPDVÕGÕU��(÷HU�NRQDN�WDEDQOÕ�ELU� VDOGÕUÕ� WHVSLWL�\DSÕODFDNVD�R�]DPDQ�VDOGÕUÕ� WHVSLW�YHULVL�

VKHOO�NRPXW�GL]LOHUL�YH\D�V\VWHP�FDOOV�ELOJLOHUL�RODFDNWÕU��<LQH�D\QÕ�úHNLOGH�NRQDN�WDEDQOÕ�ELU�

VDOGÕUÕ� WHVSLW� VLVWHPLQGH� LúOHWLP� VLVWHPL�J�QO�NOHUL�NXOODQÕODFDNWÕU��.LPL� ]DPDQ�GD�GD÷ÕWÕOPÕú�

\DSÕGD�ELU�D÷��]HULQGH�VDOGÕUÕ�WHVSLWL�\DSÕOPD\D�oDOÕúÕOPDNWD�YH�PHUNH]H�ED÷OÕ�DOJÕOD\ÕFÕODUGDQ�

JHOHQ�YHULOHU�VDOGÕUÕ�WHVSLWL�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���

�

6DOGÕUÕ� 7HVSLW� 6LVWHPOHUL� LoLQ� WRSODQDQ� YHULOHUH� JHQHO� RODUDN� GHQHWLP� YHULVL� DGÕ�

YHULOPHNWHGLU�� $\UÕFD� KHU� 676� LoLQ� GHQHWLP� YHULVL� WRSODPD� |QHPOL� ELU� J|UHYGLU�� %X� YHULOHU�

VDOGÕUÕ� WHVSLW� VLVWHPLQLQ� \HUOHúLPLQH� YH� NXOODQGÕ÷Õ� \DNODúÕPD� J|UH� GH÷LúLNOLNOHU� J|VWHUHELOLU��
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ùHN൴O����¶WH�YHU൴OHQ�D÷�WDEDQOÕ�VDOGÕUÕ�HQJHOOHPH�V൴VWHP൴�VDOGÕUÕ�WHVS൴W�V൴VWHP-
OHU൴Q൴Q�DNV൴QH�J�YHQO൴�D÷�൴OH�J�YHQO൴N�GXYDUÕ�DUDVÕQGD�E൴U�EDU൴\HU�ROXúWXUXU�YH�
J�YHQO൴�J|UPHG൴÷൴�DNÕúÕ�I൴OWUH�HGHUOHU��

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�PRGHUQ�J�YHQO൴N�X\JXODPDODUÕQÕQ�E൴U�SDUoDVÕGÕU��6DO-
GÕUÕ� WHVS൴W� V൴VWHPOHU൴� ൴]OHPH�YHU൴OHU൴� ൴oHU൴V൴QGHQ�|]HOO൴NOHU�oÕNDUDUDN�NXUDOOD-
UD� J|UH� VDOGÕUÕ� J൴U൴ú൴POHU൴Q൴� EXOPDN� ൴o൴Q� NXOODQÕOÕU�� 6DOGÕUÕ� WHVS൴W� V൴VWHPOHU൴�
\DNODúÕP�W�U�QH�X\JXQ�YHU൴OHUOH�oDOÕúÕU��gUQH÷൴Q��D÷�WDEDQOÕ�E൴U�VDOGÕUÕ�WHVS൴W�
V൴VWHP൴QGH�VDOGÕUÕ�WHVS൴W൴�\DSÕODFDN�YHU൴�D÷��]HU൴QGH�DNDQ�WUDI൴N�YHU൴V൴G൴U��%X�
YHU൴OHU൴� HOGH� HWPHQ൴Q� HQ� NROD\� \ROX� ³WFSGXPS´� X\JXODPDVÕGÕU�� (÷HU� NRQDN�
WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴�\DSÕODFDNVD�R�]DPDQ�VDOGÕUÕ�WHVS൴W�YHU൴V൴�³6KHOO´�NRPXW�
G൴]൴OHU൴�YH\D�³V\VWHP�FDOOV´�E൴OJ൴OHU൴�RODFDNWÕU��<൴QH�D\QÕ�úHN൴OGH�NRQDN�WDEDQOÕ�
E൴U� VDOGÕUÕ� WHVS൴W� V൴VWHP൴QGH� ൴úOHW൴P� V൴VWHP൴� J�QO�NOHU൴� NXOODQÕODFDNWÕU��.൴P൴�
]DPDQ�GD�GD÷ÕWÕOPÕú�\DSÕGD�E൴U�D÷��]HU൴QGH�VDOGÕUÕ�WHVS൴W൴�\DSÕOPD\D�oDOÕúÕO-
PDNWD�YH�PHUNH]H�ED÷OÕ�DOJÕOD\ÕFÕODUGDQ�JHOHQ�YHU൴OHU�VDOGÕUÕ�WHVS൴W൴�DPDFÕ\OD�
NXOODQÕOPDNWDGÕU��

6DOGÕUÕ�7HVS൴W�6൴VWHPOHU൴�൴o൴Q�WRSODQDQ�YHU൴OHU�JHQHO�RODUDN�GHQHW൴P�YHU൴V൴�ROD-
UDN�൴V൴POHQG൴U൴O൴U��$\UÕFD�KHU�676�൴o൴Q�GHQHW൴P�YHU൴V൴�WRSODPD�|QHPO൴�E൴U�J|-
UHYG൴U��%X�YHU൴OHU�VDOGÕUÕ�WHVS൴W�V൴VWHP൴Q൴Q�\HUOHú൴P൴QH�YH�NXOODQGÕ÷Õ�\DNODúÕPD�
J|UH� GH÷൴ú൴NO൴NOHU� J|VWHUHE൴O൴U�� 6DOGÕUÕ� WHVS൴W� V൴VWHPOHU൴� WDUDIÕQGDQ� WRSODQDQ�
YHU൴OHU�KHP�NDQÕW�DPDoOÕ�KHP�GH�\HQ൴�VDOGÕUÕ�W൴SOHU൴Q൴Q�EXOXQPDVÕ�DoÕVÕQGDQ�
|QHP�DU]�HWPHNWHG൴U��6DOGÕUÕODUOD�൴OJ൴O൴�YHU൴�WRSODPDN�|QHPO൴�ROGX÷X�൴o൴Q�VDOGÕ-
UÕ�WHVS൴W�V൴VWHPOHU൴�+RQH\SRW�DGÕ�YHU൴OHQ�E൴U�o|]�P�൴OH�VDOGÕUÕ�YHU൴OHU൴�WRSOD\ÕS�
RQODUÕ�DQDO൴]�൴PNkQÕ�EXODE൴OPHNWHG൴U�>��@��6RQ�]DPDQODUGD�VDOGÕUÕ�W൴SOHU൴QGHN൴�
DUWÕú�VDOGÕUÕ�WHVS൴W൴Q൴�NDUPDúÕN�E൴U�൴ú�KkO൴QH�JHW൴UP൴úW൴U��2�\�]GHQ�GHQHW൴P�YH-
U൴OHU൴QGHQ�VDOGÕUÕ� WHVS൴W൴� ൴o൴Q�J�oO��YH�]HN൴�YHU൴�DQDO൴]�DUDoODUÕQD�൴KW൴\Do�GX-
\XOPDNWDGÕU��9HU൴�DQDO൴]൴�൴o൴Q�NXOODQÕODE൴OHFHN�DUDoODUGDQ�E൴U൴�൴VH�K൴o�ú�SKHV൴]�
YHU൴�PDGHQF൴O൴÷൴G൴U��

�����8&1).7.�9*85å9å3)*�0:11&3.1&3�>�39*21*7

6DOGÕUÕ�7HVS൴W�6൴VWHPOHU൴�DQDO൴]�HWW൴NOHU൴�YHU൴OHUH�GD\DOÕ�RODUDN�WHPHOGH�൴N൴�ND-
WHJRU൴\H�D\UÕOÕU��൴P]D�WDEDQOÕ�YH�DQRUPDOO൴N�WDEDQOÕ��%X�E|O�PGH�൴P]D�WDEDQOÕ�
YH�DQRUPDOO൴N�WDEDQOÕ�\|QWHPOHUOH�൴OJ൴O൴�GHWD\ODU�YHU൴OHFHNW൴U�
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������� åR_F�9FGFSQæ�8FQIæWæ�9JXUNYN

øP]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴Q൴Q�oDOÕúPD�SUHQV൴E൴�ú|\OHG൴U��6൴VWHPH�൴ON�NH]�\D-
SÕODQ�VDOGÕUÕODU�DQDO൴]�HG൴OHUHN�HW൴NHWOHQ൴U�YH�HW൴NHWO൴�RODUDN�ND\ÕW�DOWÕQD�DOÕQÕU��
$UGÕQGDQ�\HQ൴�E൴U�J൴U൴ú൴P�PH\GDQD�JHOG൴÷൴QGH�V൴VWHP�R�J൴U൴ú൴P൴�HOGHN൴�VDOGÕUÕ�
|U�QW�V��൴OH�NDUúÕODúWÕUÕU�YH�RQD�J|UH�NDUDU�YHU൴U��øON�G|QHP�JHO൴úW൴U൴OHQ�NRQDN�
WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�PDQWÕ÷Õ�൴P]D�WDEDQOÕGÕU��øP]D�WDEDQOÕ�\|Q-
WHP� ൴ON� NH]�PH\GDQD�JHOHQ� VDOGÕUÕODUÕ� WDQÕ\DPD]� IDNDW� GDKD�|QFH�PH\GDQD�
JHOHQ�VDOGÕUÕODUÕ�KÕ]OÕFD�WDQÕ\DE൴O൴U��øP]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴Q൴Q�VRUXQODUÕQÕ�
J൴GHUPHN�൴o൴Q�PDN൴QH�|÷UHQPHV൴�\|QWHPOHU൴Q൴Q�NXOODQÕPÕ�E൴U�VHoHQHNW൴U��%|\-
OHFH� ൴ON�NH]�PH\GDQD�JHOHQ� VDOGÕUÕODU�GD� WDQÕQDE൴OHFHNW൴U� >��@�� øP]D� WDEDQOÕ�
\|QWHP�N൴P൴�\HUGH�VX൴൴VW൴PDO�WHVS൴W൴�RODUDN�GD�E൴O൴Q൴U��.|W�\H�NXOODQÕP�WHVS൴-
W൴QGH�GDKD�oRN�GkK൴O൴�D÷�ND\QDNODUÕQD�\DSÕODQ�VDOGÕUÕODU�DoÕNODQÕU�

đJPNQ������åR_F�YFGFSQæ�XFQIæWæ�YJXUNY�XNXYJRN�LJSJQ�L®W´S´R

øP]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�GDKD�|QFHGHQ�E൴O൴QHQ�E൴U�VDOGÕUÕ\Õ�WHVS൴WWH�
|U�QW��HúOHPH�\|QWHPOHU൴Q൴�NXOODQÕU��gU�QW��HúOHPH�൴o൴Q�E൴OJ൴�WDEDQOÕ��NQRZ-
OHGJH�EDVHG��YH�KDWDOÕ�NXOODQÕP�WHVS൴W൴��P൴VXVH�GHWHFW൴RQ��J൴E൴�\|QWHPOHU�EX-
OXQPDNWDGÕU�>��@��6DOGÕUÕ�൴P]DODUÕ�EHO൴UO൴�E൴U�൴KODOH�D൴W�E�W�Q�RODVÕOÕNODUÕ�൴o൴QGH�
EDUÕQGÕUDQ�E൴U�|]HW�E൴OJ൴�RODUDN�G�ú�Q�OHE൴O൴U��%X�E൴OJ൴Q൴Q�VXQXPX�JHQHOO൴NOH�
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E൴U�NXUDO�úHNO൴QGHG൴U��%X�NXUDOODU�൴P]D�YHU൴�WDEDQÕ�DGÕ�YHU൴OHQ�E൴U�GHSRGD�WXWX-
OXU�YH�NXOODQÕFÕODUÕQ�V൴VWHP൴�NXOODQPD�|U�QW�OHU൴�൴OH�VDOGÕUÕ�൴P]DODUÕ�DUDVÕQGD�
E൴U�HúOHúPH�ROGX÷XQGD�V൴VWHP�WDUDIÕQGDQ�E൴U�DODUP��UHW൴O൴U��6DOGÕUÕ�YHU൴�WDED-
QÕQGD� EXOXQDQ� ൴P]DODU� GDKD� |QFHGHQ� E൴U� VDOGÕUÕ� J൴U൴ú൴P൴� ROGX÷X� NHV൴QOHúHQ�
J൴U൴ú൴P� |U�QW�OHU൴G൴U��.|W�\H� NXOODQÕP� WHVS൴W൴� GDKD� ID]OD� X]PDQ� E൴OJ൴V൴� JH-
UHNW൴UG൴÷൴�൴o൴Q�൴ON�\ÕOODUGD�ID]OD�E൴U�JHO൴ú൴P�J|VWHUHPHP൴úW൴U�IDNDW�GDKD�VRQUD�
NRQX�X]PDQODUÕQÕQ�DUWPDVÕ�൴OH�E൴UO൴NWH�W൴FDU൴�676�\D]ÕOÕPODUÕQGD�VÕNOÕNOD�WHUF൴K�
HG൴OHQ�\|QWHP�ROPXúWXU�

øP]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�\|QWHP൴�E൴O൴QHQ�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴�oRN�\�NVHN�E൴U�
GR÷UXOXNOD�WHVS൴W�HGHUNHQ�>��@�VDOGÕUÕ�YHU൴�WDEDQÕQGD�൴P]DVÕ�ROPD\DQ�VÕIÕU�J�Q�
DWDNODUÕQÕ�WHVS൴WWH�EDúDUÕVÕ]�ROPDNWDGÕU��%X�\DNODúÕPÕ�NXOODQDQ��U�QOHU�VDOGÕUÕ�
YHU൴�WDEDQODUÕQÕ�VÕNOÕNOD�J�QFHOOHPHN�]RUXQGD�NDOÕUODU��'ROD\ÕVÕ\OD�J�QFHOOHPH�
PDVUDIÕ�ROGXNoD�\�NVHN�E൴U�\|QWHPG൴U��g]HOO൴NOH�GDKD�|QFH�PH\GDQD�JHOP൴ú�
VDOGÕUÕODU� NRQXVXQGD�\|QWHP൴Q� WDQÕPD�RUDQÕ� ROGXNoD�\�NVHNW൴U��+HP�GR÷UX�
WDQÕPD�RUDQÕ�KHP�GH�WDQÕPD�KÕ]Õ�\�NVHN�RODQ�\|QWHP൴Q�E൴U�GH]DYDQWDMÕ�൴ON�NH]�
PH\GDQD�JHOP൴ú�VDOGÕUÕODUÕ� WDQÕPD�NRQXVXQGDN൴�\HWHUV൴]O൴÷൴G൴U�� øP]D�WDEDQOÕ�
VDOGÕUÕ�WHVS൴W൴��6QRUW�>��@�YH�1HW67$7�>��@�J൴E൴�oRN�VD\ÕGD�\D\JÕQ�DUDoWD�NXOOD-
QÕOPDNWDGÕU��6ÕIÕU�J�Q�VDOGÕUÕODUÕQÕQ�DUWDQ�RUDQÕ�>��@�൴P]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�
WHNQ൴NOHU൴Q൴�J൴GHUHN�GDKD�D]�HWN൴O൴�KkOH�JHW൴UP൴úW൴U��%X�VRUXQD�SRWDQV൴\HO�E൴U�
o|]�P�DQRUPDOO൴N�WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴Q൴Q�X\JXODQPDVÕGÕU��

�������&STWRFQQNP�9FGFSQæ�8FQIæWæ�9JXUNYN

øP]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴Q൴Q�|]HOO൴NOH�VÕIÕU�J�Q�DWDNODUÕ�NRQXVXQGD�EDúDUÕVÕ]�
ROPDVÕ� ൴OJ൴\൴� DQRUPDOO൴N� WDEDQOÕ� VDOGÕUÕ� WHVS൴W൴QH� WRSODPÕúWÕU��$QRUPDOO൴N� WD-
EDQOÕ�VDOGÕUÕ�WHVS൴W൴Q൴Q�JHU൴V൴QGHN൴�WHRU൴N�DOW�\DSÕ�VDOGÕUÕODUÕQ�JHQHOO൴NOH�ROD÷DQ�
GÕúÕ�H\OHPOHU�൴oHUPHV൴G൴U��%൴U�úH\൴Q�ROD÷DQ�GÕúÕ�ROGX÷XQXQ�WHVS൴W൴�൴o൴Q�GH�൴KW൴-
\Do�GX\XODQ�|QHPO൴�E൴U�oDOÕúPD�V൴VWHP൴Q�H÷൴W൴P൴�RODFDNWÕU��%X�H÷൴W൴P�VÕUDVÕQGD�
ND\QDNODU� �NXOODQÕFÕODU��SURJUDPODU�� V൴VWHPOHU�YE���KDNNÕQGD�YHU൴� WRSODQDUDN�
EX�YHU൴OHUGHQ�KHU�E൴U�ND\QD÷ÕQ�QRUPDO�GXUXPX�൴VWDW൴VW൴NVHO�\|QWHPOHUOH�WHVS൴W�
HG൴O൴U�YH�EX�E൴OJ൴OHUGHQ�SURI൴O�DGÕ�YHU൴OHQ�|]HW�E൴OJ൴OHU�HOGH�HG൴O൴U��.D\QDNOD-
UÕQ�GDYUDQÕúODUÕQGDN൴�GH÷൴ú൴POHU�G�]HQO൴� RODUDN� ൴QFHOHQHUHN�SURI൴OOHU൴Q�J�Q-
FHOOHQPHV൴�VD÷ODQÕU��3URI൴O�൴o൴Q�JHQHO�NDEXO�RODUDN�ND\QDNODUÕQ�QRUPDO�úDUWODU�
DOWÕQGDN൴�NXOODQÕPODUÕQÕQ�E൴U�RUWDODPDVÕGÕU�G൴\HE൴O൴U൴]��.D\QDNODUÕQ�NXOODQÕPÕ�
VÕUDVÕQGD�N൴P൴�]DPDQ�DQRUPDOO൴NOHU�PH\GDQD�JHOHE൴OPHNWHG൴U��$÷� WUDI൴÷൴Q൴Q�
DQ൴GHQ� \R÷XQODúPDVÕ�� E൴OJ൴VD\DU� V൴VWHP� ND\QDNODUÕQÕQ�PDNV൴PXP� NXOODQÕP�
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RUDQODUÕQD� oÕNPDVÕ� J൴E൴� GXUXPODU� JHQHOO൴NOH� DQRUPDO� GXUXPODUGÕU��$QRUPDO�
GXUXPODU��JHQHOO൴NOH�E൴U� VDOGÕUÕ�J൴U൴ú൴P൴QH�SDUDOHO�RODUDN�PH\GDQD�JHO൴U��%X�
PRW൴YDV\RQGDQ�\ROD�oÕNÕODUDN�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴�WHVS൴W�HWPHN�൴o൴Q�DQRUPDO�
GXUXPODUÕQ�WHVS൴W൴�PDNXO�E൴U�\|QWHP�ROPDNWDGÕU��2�\�]GHQ�D÷�YH\D�E൴OJ൴VD-
\DU�V൴VWHPOHU൴QGH�PH\GDQD�JHOHQ�DQRUPDOO൴NOHU൴Q�WHVS൴W൴�VDOGÕUÕ�WHVS൴W൴Q൴Q�HQ�
|QHPO൴�\|QWHPOHU൴QGHQ�E൴U൴V൴G൴U��1RUPDOGHQ�EHO൴UJ൴Q�úHN൴OGHN൴�VDSPDODU�VDO-
GÕUÕ�J൴U൴ú൴P൴�RODUDN�WHVS൴W�HG൴O൴U��

$QRUPDOO൴N�WHVS൴W൴�\|QWHP൴�൴P]D�WDEDQOÕ�\|QWHPGHQ�IDUNOÕ�RODUDN�VDOGÕUÕ�൴P]D-
ODUÕ�൴OH�GH÷൴O�QRUPDO�SURI൴OGHQ�VDSPDODUOD�oDOÕúÕU��%X�QHGHQOH�X]PDQOÕN�E൴OJ൴V൴�
JHUHNW൴UPH\HQ�DPD�YHU൴OHUGHQ�H÷൴W൴P�JHUHNW൴UHQ�E൴U�X\JXODPD�W�U�G�U��øP]D�
WDEDQOÕ�\|QWHPOHUGH�ROPD\ÕS�GD�DQRUPDOO൴N�WDEDQOÕ�\|QWHPOHUGH�RODQ�E൴U�|]HO-
O൴N� \HQ൴� VDOGÕUÕ� J൴U൴ú൴POHU൴Q൴Q� WHVS൴W� HG൴OHE൴OPHV൴G൴U��%X�\|Q�\OH� GHQHW൴PV൴]�
|÷UHQPH�WHNQ൴÷൴QGHQ�GH�ID\GDODQPDNWDGÕU��%X�\|QWHP൴Q�HQ�E�\�N�GH]DYDQWD-
MÕ�oRN�VD\ÕGD�KDWDOÕ�DODUP��UHWPHV൴G൴U��+DWDOÕ�DODUP�VD\ÕODUÕQÕQ�DUWPDVÕQÕQ�HQ�
|QHPO൴�QHGHQ൴�QRUPDO�GXUXPX�NDUDNWHU൴]H�HGHQ�SURI൴O൴Q�EXOXQPDVÕQÕQ�]RUOX-
÷XGXU��$QRUPDOO൴N�WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴�NRQXVXQGD�oRN�VD\ÕGD�oDOÕúPD�ROXS�
VDOGÕUÕ�WHVS൴W൴�WHNQ൴NOHU൴�DUDVÕQGD�|QH�oÕNDQ�WHNQ൴NW൴U��%X�QHGHQOH�DQRUPDOO൴N�
WHVS൴W൴�NXOODQDQ�\|QWHPOHU൴�NHQG൴�൴oHU൴V൴QGH�DúD÷ÕGDN൴�NÕUÕOÕPODU�úHNO൴QGH�VXQ-
PDN�X\JXQ�RODFDNWÕU�

N�� åXYFYNXYNPXJQ�FSTWRFQQNP�YJXUNYN

øVWDW൴VW൴N�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�QRUPDO�GDYUDQÕú�SURI൴O൴�൴o൴Q�E൴U�GD÷Õ-
OÕP�PRGHO൴�൴QúD�HGHUHN�EX�GD÷ÕOÕPGDQ�VDSPDODUÕ�SRWDQV൴\HO�VDOGÕUÕODU�RODUDN�
HW൴NHWOHU��øVWDW൴VW൴NVHO�V൴VWHPOHU�SDNHWOHUGHN൴�VDSPDODUÕ�PRG��PHG\DQ��VWDQGDUW�
VDSPD�J൴E൴�൴VWDW൴VW൴NVHO�|Oo�POHU�RODUDN�HOH�DOÕU��%൴U�úH\൴Q�VDOGÕUÕ�ROGX÷XQX�WHV-
S൴W�HGHE൴OPHN�൴o൴Q�QH\൴Q�QRUPDO�ROGX÷XQXQ�EXOXQPDVÕ�E൴U�൴KW൴\DoWÕU��øVWDW൴VW൴N�
WDEDQOÕ�DQRUPDOO൴N� WHVS൴W൴�NHQG൴� ൴oHU൴V൴QGH� WHN�GH÷൴úNHQO൴��oRN�GH÷൴úNHQO൴�YH�
]DPDQ�VHU൴OHU൴�PRGHO൴�úHNO൴QGH�DOW�W�UOHUGHQ�ROXúXU��7HN�GH÷൴úNHQO൴�676�KHU�E൴U�
PHWU൴N�൴o൴Q�D\UÕ�D\UÕ�DQRUPDOO൴N�DUD\DQ�\|QWHP൴�൴IDGH�HGHUNHQ�oRN�GH÷൴úNHQO൴�
676�D\QÕ�DQGD�E൴UGHQ�oRN�GH÷൴úNHQ൴Q�HWN൴V൴QGHQ�DQRUPDOO൴N�EXOPD\D�RGDN-
ODQPÕúWÕU� >��@��=DPDQ�VHU൴V൴� DQDO൴]൴� ൴VH�EHO൴UO൴�E൴U�]DPDQ�DUDOÕ÷ÕQGD�E൴U�G൴]൴�
J|]OHP�\DSPD\D�GD\DOÕGÕU��

NN�� 'NQLN�YFGFSQæ�FSTWRFQQNP�YJXUNYN

%൴OJ൴�WDEDQOÕ�DQRUPDOO൴N�WHVS൴W൴�X]PDQ�V൴VWHP�\DUGÕPÕ\OD�VDOGÕUÕ�WHVS൴W൴�RODUDN�
GD�J|U�OHE൴O൴U��1RUPDO�RODQ�J൴U൴ú൴POHU൴Q�WDPDPÕQÕQ�NXUDO�úHNO൴QGH�E൴U�NDUúÕ-
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OÕ÷Õ� YDUGÕU��1RUPDO� ROPD\DQ�E൴U� J൴U൴ú൴P� HOGHN൴� NXUDOODUÕQ� NRQWURO�� úHNO൴QGH�
PH\GDQD�JHO൴U��.XUDO�N�PHV൴QGH�ROPD\DQ�E൴U�J൴U൴ú൴P�DQRUPDO�E൴U�J൴U൴ú൴PG൴U��
%X�WHNQ൴N�HOGHN൴�NXUDOODU�GkK൴O൴QGH�KÕ]OÕ�VRQXo�YHU൴U��%XQXQOD�E൴UO൴NWH�NXUDO�
N�PHV൴Q൴Q�J�QFHOOHQPH\H�൴KW൴\DFÕ�YDUGÕU�>��@��

NNN�� 2FPNSJ�®ÕWJSRJXN�YFGFSQæ�FSTWRFQQNP�YJXUNYN�

0DN൴QH�|÷UHQPHV൴QGH�o|]�OHQ�SUREOHPOHUGHQ�E൴U൴V൴�DQRUPDO�GXUXPODUÕQ�WHV-
S൴W൴G൴U��gUQH÷൴Q��WHPHO�PDN൴QH�|÷UHQPHV൴�YH�൴VWDW൴VW൴N�RSHUDV\RQODUÕQGDQ�E൴-
U൴V൴� VDSPD�EXOPDGÕU� �RXWO൴HU�GHWHFW൴RQ���$\UÕFD�VRQ�]DPDQODUGD�|QHP൴� ൴\൴FH�
DUWDQ�PDN൴QH�|÷UHQPHV൴�X\JXODPDODUÕQGDQ�E൴U൴V൴�൴VW൴VQD�VDSWDQPDVÕGÕU��IUDXG�
GHWHFW൴RQ���

0DN൴QH� |÷UHQPHV൴� WHNQ൴NOHU൴� YHU൴OHU� ൴oHU൴V൴QGHQ� NDOÕSODU�� NXUDOODU� YH� E൴OJ൴�
SDUoDODUÕ� EXOPD\D� RGDNODQPÕú� DQDO൴W൴N� \|QWHPOHU൴� ൴oHU൴U��0DN൴QH� |÷UHQPH-
V൴� WHNQ൴NOHU൴� DQRUPDOO൴N� WHVS൴W൴QGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��gUQH÷൴Q��
N�PHOHPH�DQDO൴]൴��\DSD\� V൴Q൴U� D÷ODUÕ�� ൴O൴úN൴OHQG൴UPH�NXUDOODUÕ��NDUDU�D÷DoOD-
UÕ��JHQHW൴N�DOJRU൴WPDODU�YH�HQ�\DNÕQ�NRPúX�\|QWHPOHU൴�J൴E൴�oHú൴WO൴�DOJRU൴WPD-
ODU�Q�IX]�YHU൴�N�PHOHU൴QGHQ�E൴OJ൴\൴�NHúIHWPHN�൴o൴Q�X\JXODQPÕúWÕU�>��@�>��@��
&KHEUROX�YH�DUNDGDúODUÕ�%D\HV൴DQ�D÷ODUÕ�YH�VÕQÕIODQGÕUPD�UHJUHV\RQ�D÷DoODUÕ�
DOJRU൴WPDODUÕQÕ�൴N൴�IDUNOÕ�|]HOO൴N�VHW൴\OH�E൴UO൴NWH�NXOODQPÕú�D\UÕFD�GDKD�\�NVHN�
GR÷UXOXN�൴o൴Q�൴N൴�\|QWHP൴�E൴UOHúW൴UP൴úOHUG൴U�>��@�

6DOGÕUÕ�WHVS൴W൴Q൴Q�PDN൴QH�|÷UHQPHV൴�WHNQ൴NOHU൴\OH�\HU൴QH�JHW൴U൴OPHV൴Q൴Q�|QHPO൴�
E൴U�QHGHQ൴�൴ON�NH]�PH\GDQD�JHOHQ�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴�\DNDODPD�NDSDV൴WHV൴Q൴Q�
ROPDVÕGÕU��0DN൴QH�|÷UHQPHV൴�WHNQ൴NOHU൴QGHQ�E൴U൴V൴�RODQ�N�PHOHPH�VD\HV൴QGH�
൴ON�NH]�PH\GDQD�JHOHQ�E൴U�GXUXP�WDQÕQDE൴OPHNWHG൴U��7HPHO�IHOVHIHV൴�NXOODQÕ-
FÕODUÕ�JHQHO�|]HOO൴NOHU൴QH�GD\DOÕ�RODUDN�JUXSODUD�D\ÕUPDN�RODQ�N�PHOHPH�>��@�
WHNQ൴÷൴�GHQHW൴PV൴]�E൴U� WHNQ൴N�ROXS�JHQHOOHúW൴UPH�\HWHQHNOHU൴Q൴� ൴oHUPHNWHG൴U���
6DOGÕUÕ� WHVS൴W൴QGH�PDN൴QH�|÷UHQPHV൴� WHNQ൴NOHU൴�NXOODQÕPÕQÕQ�G൴÷HU� VHEHSOHU൴�
úXQODUGÕU�

x� 'HQHW൴P��DXG൴W��YHU൴V൴��]HU൴QGH�QRUPDO�J൴U൴ú൴POHU�YH�VDOGÕUÕ�J൴U൴ú൴P-
OHU൴�GHO൴O�EÕUDNÕUODU��%X�GHO൴OOHU�PDN൴QH�|÷UHQPHV൴�J൴E൴�GHQH\൴POHUGHQ�
|÷UHQHQ�\|QWHPOHU�൴OH�DQDO൴]�HG൴OHE൴O൴U�

x� 9HU൴\H�GD\DOÕ�EDNÕúOD�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴Q�WHVS൴W൴�E൴U�YHU൴�DQDO൴]�J|UH-
Y൴G൴U��$\UÕFD��J�QO�N�YHU൴OHU൴Q൴Q�G|Q�ú�P���RQODUÕQ�J|UVHOOHúW൴U൴OPHV൴�
YH�G൴÷HU�\HWHQHNOHU�൴o൴Q�GH�PDN൴QH�|÷UHQPHV൴�E൴U�൴KW൴\DoWÕU�
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x� 6DOGÕUÕ�WHVS൴W൴��NUHG൴�NDUWÕ�\ROVX]OXNODUÕQÕQ�WHVS൴W൴�YH�KDWDOÕ�DODUPODUÕQ�
\|QHW൴P൴�J൴E൴�X\JXODPDODUOD�D\QÕ�HWN൴�DODQÕ�൴oHU൴V൴QGHG൴U�����

x� %XJ�QH� NDGDU� GHQHW൴P� YHU൴OHU൴QH� X\JXODQDQ� PDN൴QH� |÷UHQPHV൴� DO-
JRU൴WPDODUÕ�VÕQÕIODQGÕUPD��O൴QN�DQDO൴]൴�YH�VÕUDOÕ�DQDO൴]�ROPXúWXU�>��@��
%XQXQOD�E൴UO൴NWH�G൴÷HU�E൴UoRN�YHU൴�PDGHQF൴O൴÷൴�YH�PDN൴QH�|÷UHQPHV൴�
WHNQ൴÷൴�GH�VDOGÕUÕ�WHVS൴W൴�൴o൴Q�ID\GDOÕ�|]HOO൴NOHU�൴oHUPHNWHG൴U��

a. )JSJYNRQN�®ÕWJSNR�YJPSNPQJWN�^FWIæRæ^QF�FSTWRFQQNP�YFGFSQæ�XFQIæWæ�YJXUNYN

đJPNQ������)JSJYNRQN�®ÕWJSNR�YJPSNÕNSNS�LJSJQ�L®W´S´R´

6DOGÕUÕ� WHVS൴W൴QGH�PDN൴QH�|÷UHQPHV൴� WHNQ൴NOHU൴�NXOODQÕPÕQGD�|QH�oÕNDQ� WHN-
Q൴NOHU�GHQHW൴PO൴�|÷UHQ൴P�WHNQ൴NOHU൴G൴U��7DKP൴QVHO�PRGHOOHU�RODUDN�GD�E൴O൴QHQ�
EX�WHNQ൴NOHUGHQ�HQ�ID]OD�|QH�oÕNDQÕ�VÕQÕIODQGÕUPD�DOJRU൴WPDODUÕ�ROPXúWXU��6Õ-
QÕIODQGÕUPD�DOJRU൴WPDODUÕ�|QFHGHQ�EHO൴UOHQP൴ú�NDWHJRU൴OHUH�\HQ൴�YHU൴�HOHPDQ-
ODUÕQÕQ�DWDQPDVÕ� ൴OH� ൴OJ൴O൴�ROGX÷XQGDQ�|]HOO൴NOH�oRNOX�VÕQÕIOD\ÕFÕODU� ൴OH� IDUNOÕ�
W൴SWHN൴�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴Q�WHVS൴W�HG൴OPHV൴�P�PN�Q�RODE൴OPHNWHG൴U��+HU�E൴U�
VDOGÕUÕ� VÕQÕIÕ�H÷൴W൴P�YHU൴V൴\OH�H÷൴W൴OHUHN�\HQ൴�JHOHQ�J൴U൴ú൴POHU൴Q�KDQJ൴� VDOGÕUÕ�
W�U�QH�D൴W�ROGX÷X�EXOXQDE൴O൴U��<D�GD�E൴U�J൴U൴ú൴P൴Q�VDOGÕUÕ�ROXS�ROPDGÕ÷Õ�VÕQÕI-
ODQGÕUPD�DOJRU൴WPDODUÕ\OD�EXOXQDE൴O൴U��øN൴�GXUXPOX�VÕQÕIOD\ÕFÕODU�൴OH�VDOGÕUÕ�WHV-
S൴W൴�HVQDVÕQGD�QRUPDO�J൴U൴ú൴POHU�PRGHOOHQ൴U�YH�QRUPDO�J൴U൴ú൴POHUGHQ�VDSPDODU�
VDOGÕUÕ�RODUDN�HW൴NHWOHQ൴U���

%൴U�GHQHW൴PO൴�|÷UHQPH�V�UHF൴�WHPHO�RODUDN�H÷൴W൴P�YH�WHVW�J൴E൴�൴N൴�DGÕPGDQ�ROX-
úXU��(÷൴W൴P�DúDPDVÕQGD�VHo൴OHQ�|]HOO൴NOHU�YH�VHo൴OHQ�NDWHJRU൴OHUH�GD\DOÕ�ROD-
UDN�HU൴ú൴P�YHU൴OHU൴QGHQ�PRGHO�൴QúD�HG൴O൴U��0RGHO�൴QúDVÕ�VÕUDVÕQGD�WHUF൴K�HG൴OHQ�
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PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDVÕQÕQ�QH�ROGX÷X�|QHP�ND]DQPDNWDGÕU��(÷HU�VHo൴-
OHQ�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDVÕ�\DSD\�V൴Q൴U�D÷ODUÕ�൴VH�NDUúÕPÕ]D�|÷UHQ൴OP൴ú�
D÷ÕUOÕNODU��VHo൴OHQ�E൴U�NDUDU�D÷DFÕ�൴VH�NDUúÕPÕ]D�NDUDU�GHVWHN�DPDoOÕ�E൴U�D÷Do�oÕ-
NDFDNWÕU��(÷൴W൴P�VÕUDVÕQGD�|QHPO൴�E൴U�NRQX�|]HOO൴N�VHo൴P൴G൴U��+DQJ൴�|]HOO൴NOH-
U൴Q�G൴÷HUOHU൴QGHQ�GDKD�GH÷HUO൴�ROGX÷XQX�|]HOO൴N�VHo൴P൴�\DUGÕPÕ\OD�J|UHE൴O൴U൴]��
0RGHO�ROXúWXUXOGXNWDQ�VRQUD�HQ�VRQ�DúDPDGD�WHVW�YH\D�VÕQÕIODQGÕUPD�൴úOHP൴QH�
JHo൴O൴U��6ÕQÕIODQGÕUPDQÕQ�VRQXFX�D÷�YH\D�E൴OJ൴VD\DU�V൴VWHP൴QH�\DSÕODQ�J൴U൴ú൴-
P൴Q�VDOGÕUÕ�ROXS�ROPDGÕ÷Õ�EHO൴UOHQ൴U���

G�� )JSJYNRXN_�®ÕWJSNR�YJPSNPQJWN�^FWIæRæ^QF�FSTWRFQQNP�YFGFSQæ�XFQIæWæ�YJXUNYN

đJPNQ������)JSJYNRXN_�®ÕWJSNR�FQLTWNYRFQFWæ�LJSJQ�L®W´S´R

.�PHOHPH�WHNQ൴÷൴�YHU൴OHU൴Q��EHQ]HU�|]HOO൴NOHU�WDúÕ\DQODUÕQÕQ�E൴U�DUDGD�JUXS-
ODQGÕ÷Õ�E൴U�WHNQ൴N�ROGX÷XQGDQ�GDKD�|QFHGHQ�E൴O൴QPH\HQ�VDOGÕUÕ�J൴U൴ú൴POHU൴�E൴-
O൴QHQ�VDOGÕUÕ�J൴U൴ú൴POHU൴QH�EHQ]HUO൴NOHU൴QH�J|UH�WHVS൴W�HG൴OHE൴O൴UOHU��.�PHOHPH�
WHNQ൴÷൴Q൴�VDOGÕUÕ�WHVS൴W൴QGH�VÕQÕIODQGÕUPD�WHNQ൴÷൴QGHQ�GDKD�|QHPO൴�KkOH�JHW൴UHQ�
GXUXP�൴VH�N�PHOHPH�WHNQ൴÷൴�VD\HV൴QGH�൴ON�NH]�PH\GDQD�JHOP൴ú�VDOGÕUÕ�J൴U൴-
ú൴POHU൴�GH�WDQÕQDE൴OPHNWHG൴U��

'HQHW൴PV൴]�WHNQ൴NOHU�ED÷ODPÕQGD�G൴÷HU�|QHPO൴�DOJRU൴WPD�E൴UO൴NWHO൴N�NXUDOOD-
UÕ�PDGHQF൴O൴÷൴G൴U��%൴UO൴NWHO൴N�NXUDOODUÕ�PDGHQF൴O൴÷൴�YHU൴�WDEDQODUÕQGD�\HU�DODQ�
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QHVQHOHU�DUDVÕQGDN൴�൴O൴úN൴OHU൴Q�WDUDQGÕ÷Õ�E൴U�\|QWHPG൴U��9HU൴�WDEDQÕQGDN൴�E�W�Q�
൴O൴úN൴OHU�J�YHQ�YH�GHVWHN�VÕQÕUODUÕ�൴oHU൴V൴QGH�RUWD\D�oÕNDUÕOÕU��%൴UO൴NWHO൴N�NXUDO-
ODUÕ�VD\HV൴QGH�IDUNOÕ�VDOGÕUÕ�J൴U൴ú൴POHU൴�DUDVÕQGDN൴�HúOHúPHOHU�EXOXQDE൴O൴U��%൴U-
O൴NWHO൴N�NXUDOODUÕQÕQ�GHYDPÕ�Q൴WHO൴÷൴QGHN൴�VÕUDOÕ�|U�QW��DQDO൴]�WHNQ൴÷൴�GH�EHOO൴�
E൴U�VÕUD\D�J|UH�\DSÕODQ�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴�WHVS൴W�NRQXVXQGD�NXOODQÕOPDNWDGÕU��

c. >FWæ�IJSJYNRQN�®ÕWJSNR�YJPSNPQJWN�^FWIæRæ^QF�FSTWRFQQNP�YFGFSQæ��
XFQIæWæ�YJXUNYN

6RQ�G|QHPGH�J�QGHP൴P൴]H�J൴UPH\H�EDúOD\DQ�\DUÕ�GHQHW൴PO൴�WHNQ൴NOHUGH�GH�
VÕQÕIÕ�E൴O൴QHQ�oRN�D]�VD\ÕGD�|UQHN�൴OH�VÕQÕIÕ�E൴O൴QPH\HQ�|UQHNOHU�KDNNÕQGD�K�-
N�P� YHUPH� ൴PNkQODUÕ� DUWPD\D� EDúODPÕúWÕU�� 0DN൴QH� |÷UHQPHV൴Q൴Q� GHQHW൴P�
YHU൴OHU൴QH�X\JXODQPDVÕ�VRQXFXQGD�6DOGÕUÕ�7HVS൴W�6൴VWHPOHU൴�൴o൴Q�NXUDOODU�EXO-
PDN��GDKD�|QFHGHQ�E൴O൴QPH\HQ�VDOGÕUÕ�J൴U൴ú൴POHU൴�൴o൴Q�൴P]DODU�NHúIHWPHN�YH�
SDUDOHO�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴�WHVS൴W�HWPHN�P�PN�Q�RODFDNWÕU�

�����;*7å�2&)*3(å1åÔå�å1*�8&1).7.�9*85å9å�

6DOGÕUÕ� WHVS൴W� V൴VWHPOHU൴QGH� NXOODQÕODQ� \|QWHPOHU൴Q� DYDQWDM� YH� GH]DYDQWDMODUÕ�
EXOXQPDNWDGÕU��%X�W�U�GXUXPODUGD�DYDQWDMÕ�PDNV൴P൴]H�HGHFHN�DNÕOOÕ�YHU൴�DQD-
O൴]� \|QWHPOHU൴QH� ൴KW൴\Do� YDUGÕU��9HU൴�PDGHQF൴O൴÷൴� EX� DQODPGD�GH÷HUO൴G൴U��9HU൴�
PDGHQF൴O൴÷൴��E�\�N�P൴NWDUGDN൴�YHU൴GHQ�DQODPOÕ�YH�J൴]O൴�NDOPÕú�E൴OJ൴OHU൴Q�DoÕ÷D�
oÕNDUÕOGÕ÷Õ�E൴U�\|QWHPG൴U��9HU൴�PDGHQF൴O൴÷൴�\DNODúÕPÕ�DMDQ�WDEDQOÕ�E൴U�\DNODúÕP�
ROXS� |÷UHQ൴P� YH� WHVS൴W� DMDQODUÕ� EXOXQPDNWDGÕU�� g÷UHQ൴P� DMDQODUÕ� W�PHYDUÕP�
\|QWHP൴\OH�GHYDPOÕ�H÷൴W൴O൴UNHQ��WHVS൴W�DMDQODUÕ�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴Q�WHVS൴W൴�൴o൴Q�
J�QFHOOHQP൴ú�PRGHOOHU�VXQDUODU��9HU൴�PDGHQF൴O൴÷൴�G൴V൴SO൴Q൴�E൴U� WDUDIWDQ�൴VWDW൴V-
W൴N�WHNQ൴NOHU൴�G൴÷HU�WDUDIWDQ�PDN൴QH�|÷UHQPHV൴�\|QWHPOHU൴Q൴�NDSVDU��'ROD\ÕVÕ\OD�
H÷HU�E൴U�o|]�PGH�YHU൴�DQDO൴W൴÷൴�DQODPÕQGDN൴�WHNQ൴NOHU൴Q�WDPDPÕ�E൴U�oDWÕ�DOWÕQGD�
NXOODQÕODFDNVD�RUWD\D�NRQDFDN�o|]�P�E൴U�YHU൴�PDGHQF൴O൴÷൴�o|]�P��RODFDNWÕU��

9HU൴�PDGHQF൴O൴÷൴Q൴Q�VDOGÕUÕ�YHU൴OHU൴QH�X\JXODQGÕ÷Õ�\|QWHPH�GHQHW൴P�YHU൴OHU൴-
Q൴Q�PDGHQF൴O൴÷൴�DGÕ�YHU൴OPHNWHG൴U��'HQHW൴P�YHU൴OHU൴Q൴Q�PDGHQF൴O൴÷൴�൴o൴Q�VÕQÕI-
ODQGÕUPD��N�PHOHPH�YH�E൴UO൴NWHO൴N�NXUDOODUÕ�J൴E൴�WHPHO�YHU൴�PDGHQF൴O൴÷൴�\|Q-
WHPOHU൴�X\JXODQPDNWDGÕU��

'HQHW൴P�YHU൴OHU൴QH� X\JXODQDQ� YHU൴�PDGHQF൴O൴÷൴� DOJRU൴WPDODUÕ� ൴OH� ID\GDOÕ� E൴U�
G൴]൴�E൴OJ൴\൴�EXOPDN�P�PN�QG�U��9HU൴�PDGHQF൴O൴÷൴Q൴Q�DUWDQ�|QHP൴�YHU൴�PDGHQ-
F൴O൴÷൴�൴OH�\HU൴QH�JHW൴U൴OHQ�X\JXODPDODUÕQ�VD\ÕVÕQÕ�DUWWÕUPÕúWÕU��%XQODUGDQ�E൴U൴V൴�
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GH�YHU൴�PDGHQF൴O൴÷൴Q൴Q�ZHE�YHU൴OHU൴QH�X\JXODQGÕ÷Õ�ZHE�PDGHQF൴O൴÷൴G൴U��:HE�
PDGHQF൴O൴÷൴�൴o൴Q�EXJ�QH�NDGDU�oRN�VD\ÕGD�WDQÕP�\DSÕOPÕúWÕU�DPD�HQ�NDED�WDQÕ-
PÕ\OD�ZHE�PDGHQF൴O൴÷൴�ZHEGHQ�ID\GDOÕ�E൴OJ൴Q൴Q�NHúIHG൴OPHV൴�RODUDN�WDU൴I�HG൴-
OHE൴O൴U�>��@��:HE�E൴UE൴U൴QGHQ�IDUNOÕ��o�W�U�YHU൴�WXWDU��%XQODUGDQ�൴ON൴�൴oHU൴N�YHU൴V൴�
�ZHE�FRQWHQW�GDWD���൴N൴QF൴V൴�\DSÕ�YHU൴V൴��ZHE�VWUXFWXUH�GDWD��G൴÷HU൴�൴VH�NXOODQÕP�
YHU൴V൴G൴U��ZHE�XVDJH�GDWD���%X�YHU൴OHUOH�൴O൴QW൴O൴�RODUDN�ZHE�PDGHQF൴O൴÷൴Q൴Q��o�
DODQÕ�RWD\D�oÕNPÕúWÕU��%X�DOW�DODQODU�ZHE�V൴WHV൴Q൴Q�\DSÕVÕ�൴OH�൴OJ൴O൴�DQDO൴]൴�൴oHUHQ�
ZHE�\DSÕ�PDGHQF൴O൴÷൴��ZHE�V൴WHV൴�൴oHU൴V൴QGH�\HU�DODQ�YHU൴OHU൴Q�DQDO൴]൴Q൴�൴oHUHQ�
ZHE� ൴oHU൴N�PDGHQF൴O൴÷൴� YH�ZHE� VXQXFXODUGDQ�NXOODQÕFÕ� HU൴ú൴P�|U�QW�OHU൴Q൴Q�
NHúI൴�YH�DQDO൴]൴QGH�NXOODQÕODQ�ZHE�NXOODQÕP�PDGHQF൴O൴÷൴G൴U�>��@�

������� 8FQIæWæ�9JXUNY�8NXYJRQJWN�[J�<JG�0ZQQFSæR�2FIJSHNQNÕN�

:HE�NXOODQÕP�PDGHQF൴O൴÷൴��ZHE�VXQXFXODUÕQGDQ�NXOODQÕFÕ�HU൴ú൴P�|U�QW�OHU൴-
Q൴Q�DQDO൴]൴Q൴Q�\DSÕOGÕ÷Õ�E൴U�W൴S�YHU൴�PDGHQF൴O൴÷൴�X\JXODPDVÕGÕU��:HE�NXOODQÕP�
PDGHQF൴O൴÷൴�N൴P൴�\HUGH�ZHE�J�QO�N��ORJ��PDGHQF൴O൴÷൴�DGÕ\OD�GD�DQÕOÕU��:HE�
J�QO�N�PDGHQF൴O൴÷൴�DGÕQÕ�DOPDVÕQÕQ�QHGHQ൴�ZHE�NXOODQÕP�PDGHQF൴O൴÷൴�HVQD-
VÕQGD�NXOODQÕODQ�YHU൴OHU൴Q�J�QO�N�YHU൴OHU൴�ROPDVÕGÕU��:HE�J�QO�N�YHU൴OHU൴�ZHE�
VXQXFXODUÕ��]HU൴QGH�\DSÕODQ�KHU� W�UO��HWN൴QO൴÷H�GD൴U�E൴OJ൴� WXWDU��*�QO�N�GRV-
\DODUÕQGD��NXOODQÕFÕ�WDUDIÕQGDQ�൴VWHQHQ�KHU�VD\ID�J�QO�N�GRV\DVÕQGD�E൴U�ND\ÕW�
RODUDN�WXWXOXU�>��@��

:HE�NXOODQÕP�PDGHQF൴O൴÷൴�\DUGÕPÕ\OD�\DSÕODQ�൴úOHPOHU�J�YHQO൴N�V൴VWHPOHU൴Q-
GH�|QHPO൴�E൴U�J|UHY�RODQ�ORJ�WXWPD��ORJ�൴]OHPH�YH�ORJ�GHQHW൴P൴�൴OH�GR÷UXGDQ�
൴O൴úN൴O൴G൴U��/RJ�ND\ÕWODUÕ�NU൴W൴N�D÷ODUÕQ��F൴KD]ODUÕQ�YH�V൴VWHPOHU൴Q��UHWW൴÷൴�ROD\�
ND\ÕWODUÕQGDQ�ROXúXU��%൴O൴ú൴P�V൴VWHPOHU൴� WDUDIÕQGDQ��UHW൴OHQ�ROD\�ND\ÕWODUÕQÕQ�
൴]OHQPHV൴� YH� DQDO൴]� HG൴OPHV൴� ൴VH� ORJ� ൴]OHPH� RODUDN� E൴O൴Q൴U�� %X� \|Q�\OH� ORJ�
൴]OHPH�VDOGÕUÕ� WHVS൴W�V൴VWHPOHU൴QGH� WDQÕPOD\DPD�oDOÕúWÕ÷ÕPÕ]�J|UHYH�ROGXNoD�
\DNÕQ�E൴U�൴úOHYH�VDK൴SW൴U��7RSODQDQ�ORJ�YHU൴OHU൴��]HU൴QGH�\DSÕODFDN�YHU൴�|Q൴ú-
OHP�IDDO൴\HWOHU൴��WRSODPD��E൴UOHúW൴UPH��G|Q�úW�UPH�YV����ORJ�YHU൴OHU൴Q൴Q�PHW൴Q�
DQDO൴]�GkK൴O�ROPDN��]HUH�DQDO൴]�HG൴OPHV൴�YH�ORJ�YHU൴OHU൴QGHQ�oÕNDUÕODQ�E൴OJ൴OH-
U൴Q�VXQXPX�ORJ�\|QHW൴P൴�DGÕQÕ�DOPDNWDGÕU��/RJ�\|QHW൴P൴�VD\HV൴QGH�VDOGÕUÕ\D�
D൴W�GHO൴OOHU൴Q�RUWD\D�oÕNDUÕOPDVÕ�൴PNkQÕ�ROXúPDNWDGÕU��øGHDO�ORJ�\|QHW൴P൴�FDQOÕ�
RODUDN�ORJODUÕQ�DQDO൴]�HG൴OPHV൴G൴U��%XQXQOD�E൴UO൴NWH�PHYFXW�V൴VWHPOHU൴Q�|QHPO൴�
E൴U�NÕVPÕ�EX�IDDO൴\HW൴�oHYU൴PGÕúÕ�RODUDN�\HU൴QH�JHW൴UPHNWHG൴U��

/RJ�GRV\DODUÕQGD� WXWXODQ�ROD\�ND\ÕWODUÕ� DVOÕQGD�GHQHW൴P� �DXG൴W��PDNVDGÕ\OD�
ND\ÕW�DOWÕQD�DOÕQPDNWDGÕU��%X�YHU൴OHU൴Q�DQDO൴]൴�൴OH�VDGHFH�VDOGÕUÕ�J൴U൴ú൴POHU൴Q൴Q�
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IDUN�HG൴OPHV൴�GH÷൴O�D\QÕ�]DPDQGD�]൴\DUHWo൴OHU൴Q�E൴U�ZHE�V൴WHV൴QGH�QH�NDGDU�YD-
N൴W�JHo൴UG൴÷൴��I൴UPDQÕQ�K൴]PHW�VWUDWHM൴OHU൴��NDPSDQ\D�E൴OJ൴OHU൴�YH�EHQ]HU�E൴OJ൴-
OHU�EXOXQDE൴O൴U��$\UÕFD�V൴WH\H�ED÷ODQDQ�NXOODQÕFÕODUÕQ�KDQJ൴�Q൴\HWOH�ED÷ODQGÕ÷Õ��
N|W��Q൴\HWO൴�ROXS�ROPDGÕNODUÕ� WHVS൴W�HG൴OHE൴O൴U��*�YHQO൴N�PDNVDWOÕ� ORJ�൴]OHPH�
NDGDU�J�YHQO൴N�KDU൴F൴�ORJ�൴]OHPH�GH�EXJ�QH�NDGDU�\DSÕOPÕúWÕU��'ROD\ÕVÕ\OD�EX-
UDGD�J�YHQO൴N�NDSVDPÕQGDQ�ED÷ÕPVÕ]�RODUDN�ORJ�PDGHQF൴O൴÷൴�NRQXVXQXQ�GH-
WD\ODUÕ�RUWD\D�oÕNDUÕOÕS�VRQUD�J�YHQO൴N�ED÷ODPÕ�൴OH�൴O൴úN൴�NXUXODFDNWÕU��

:HE�NXOODQÕP�PDGHQF൴O൴÷൴�E൴U�V�UHo�RODUDN��ZHE�J�QO�N�GRV\DODUÕQGD�\HU�DODQ�
YHU൴OHUGHQ�DQODPOÕ�E൴OJ൴�oÕNDUPD\Õ�VD÷OD\DQ�DGÕPODU�WRSOXOX÷XGXU��'൴÷HU�YHU൴�
PDGHQF൴O൴÷൴�V�UHoOHU൴�J൴E൴�YHU൴� WHP൴]OHPH��G|Q�ú�P��|U�QW��NHúI൴�YH�DQDO൴]൴�
DúDPDODUÕQGDQ�ROXúPDNWDGÕU��:HE�NXOODQÕP�PDGHQF൴O൴÷൴�DoÕVÕQGDQ�WHP൴]OHPH�
ORJ�YHU൴V൴� ൴oHU൴V൴QGH�\HU� DODQ�JHUHNV൴]�YH� ൴O൴úN൴V൴]�E|O�POHU൴Q�YHU൴GHQ� oÕND-
UÕOPDVÕGÕU��'|Q�ú�P�DúDPDVÕQGD� ൴VH�YHU൴OHU�NXOODQÕFÕ� WDEDQOÕ�� VD\ID� WDEDQOÕ��
WXú�DNÕúÕ�WDEDQOÕ��RWXUXP�WDEDQOÕ�úHNO൴QGH�|]HWOHQ൴U��gU�QW��NHúI൴�DúDPDVÕQGD�
WHP൴]OHPH�YH�G|Q�ú�PGHQ�JHo൴U൴OHQ�YHU൴OHU��]HU൴QGH�� WHPHO�YHU൴�PDGHQF൴O൴-
÷൴�DOJRU൴WPDODUÕ�X\JXODQDE൴O൴U��6ÕQÕIODQGÕUPD��N�PHOHPH��E൴UO൴NWHO൴N�NXUDOODUÕ�
PDGHQF൴O൴÷൴�EX�NDSVDPGD�HQ�VÕN�NXOODQÕODQ�\|QWHPOHUG൴U��$\UÕFD�E൴OJ൴�VRUJXOD-
PD�YH�2/$3�൴úOHPOHU൴�\DUGÕPÕ\OD�GD�DQDO൴]�\DSÕODE൴OPHNWHG൴U�>��@�

�������<JG�2NSJW�9FXFWæRæ�

:HE�0൴QHU�E൴U��U�Q�DGÕ�GH÷൴O�ZHE��]HU൴QGHN൴�YHU൴OHU൴�DQDO൴]�HGHQ�YH�EXQGDQ�
DQODPOÕ�E൴OJ൴OHU�HOGH�HGHQ�X\JXODPDODUÕQ�JHQHO�DGÕGÕU��:HE�YHU൴OHU൴Q�oDOÕúÕOPD-
VÕ�ZHE�NXOODQÕPÕQÕQ�\D\JÕQODúPDVÕ�൴OH�E൴UO൴NWH�E൴U�]RUXQOXOXN�KkO൴QH�JHOP൴úW൴U��
7RSODQDQ�ERO�P൴NWDUGDN൴�YHU൴�൴úOHWPHOHU�൴o൴Q�GH÷HUO൴�E൴OJ൴OHU�EDUÕQGÕUPDNWDGÕU��
%X�YHU൴OHU�JHQHOO൴NOH�VXQXFX�J�QO�NOHU൴QGH�WXWXOXU�>��@��:HE�VXQXFX�J�QO�N-
OHU൴Q൴Q�NHú൴I�YH�DQDO൴]൴�൴OH�GH÷HUO൴�E൴OJ൴OHU�HOGH�HG൴OHE൴OHFHNW൴U��

:HE�0൴QHU�WDVDUÕPÕ�NRQXVXQGD�|UQHN�E൴U�oDOÕúPD�*<7(��*HE]H�<�NVHN�7HN-
QRORM൴�(QVW൴W�V���.�W�SKDQHV൴�ZHE�V൴WHV൴�൴o൴Q�\DSÕOPÕúWÕU��%X�oDOÕúPDGD�N�W�S-
KDQH�ZHE�V൴WHV൴QH�\DSÕODQ�VDOGÕUÕODU�ZHE�ORJODUÕQD�GD\DOÕ�RODUDN�WHVS൴W�HG൴OPH\H�
oDOÕúÕOPÕúWÕU��:HE�J�QO�NOHU൴QH�GD\DOÕ�DQDO൴]�൴úOHP൴QGH�YHU൴�PDGHQF൴O൴÷൴�WHNQ൴N-
OHU൴QGHQ�\DUDUODQÕOPÕúWÕU�� 6XQXFX\D�\DSÕODQ�ED÷ODQWÕ� YH� ൴VWHN�E൴OJ൴OHU൴Q൴� WXWDQ�
VXQXFX� J�QO�NOHU൴� X\JXODPDGD� DQDO൴]� HG൴OHQ� YHU൴OHU൴� ROXúWXUPXúWXU�� 6XQXFX�
�]HU൴QGHN൴�YHU൴OHU�KDQJ൴�N�W�SKDQHF൴O൴N�K൴]PHW൴Q൴Q�GDKD�VÕN�NXOODQÕOGÕ÷ÕQD�GD൴U�
E൴OJ൴�YHUG൴÷൴�J൴E൴�K൴]PHWOHUH�E൴U�VDOGÕUÕ�ROXS�ROPDGÕ÷ÕQÕ�WHVS൴W�NRQXVXQGD�GD�E൴O-
J൴�VD÷ODPÕúWÕU��%X�oDOÕúPD\D�EDúODUNHQ�RUWD\D�NR\GX÷XPX]�K൴SRWH]�³VXQXFX\D�
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\DSÕODQ�ED÷ODQWÕ�VÕNOÕNODUÕQÕQ�YH�VXQXFXGDQ�൴VWHQHQ�GRV\D�W൴SOHU൴Q൴Q�VDOGÕUÕ�WHV-
S൴W൴�NRQXVXQGD�E൴OJ൴�YHUHE൴OHFH÷൴´�WHPHO൴QH�GD\DQPDNWDGÕU��

6DOGÕUÕ�WHVS൴W൴�NRQXVXQGD�GDKD�|QFH�GH�EHO൴UW൴OG൴÷൴�J൴E൴�VÕQÕIODQGÕUPD�YH�N�-
PHOHPH� J൴E൴� WHPHO� YHU൴� PDGHQF൴O൴÷൴� WHNQ൴NOHU൴� NXOODQÕODE൴O൴U�� 6ÕQÕIODQGÕUPD�
DOJRU൴WPDODUÕ�VÕNOÕNOD�NXOODQÕOPDVÕQD�UD÷PHQ�N�PHOHPH�NXOODQÕPÕ�VDOGÕUÕ�WHV-
S൴W൴QGH�GDKD�ID]OD�E൴OJ൴�YHU൴F൴�E൴U�\|QWHPG൴U��.�PHOHPH�DQDO൴]൴�VD\HV൴QGH�ZHE�
VXQXFX\D�ED÷ODQDQ�NXOODQÕFÕODUÕQ�JHQHO�NDUDNWHU൴VW൴NOHU൴QH�J|UH�JUXSODU�D\UÕO-
PDVÕ�P�PN�Q�RODE൴OHFHNW൴U�>��@��%HQ]HU�NDUDNWHU൴VW൴NOHU�J|VWHUHQ�NXOODQÕFÕOD-
UÕ�N�PHOHPHN�ZHE�NXOODQÕP�PDGHQF൴O൴÷൴�DoÕVÕQGDQ�GH÷HUO൴�E൴OJ൴OHU�YHUHFHNW൴U��
6|]�NRQXVX�oDOÕúPD�N�PHOHPH�DQDO൴]൴�ROGX÷X�൴o൴Q�VDOGÕUÕ�WHVS൴W൴�SUREOHP൴QGH�
EXOXQPDVÕ�JHUHNHQ�N�PHOHU൴Q�QH�ROGX÷X�V|\OHQPHO൴G൴U��%X�N�PHOHU�NDEDFD�
൴N൴�WDQHG൴U��.�PHOHUGHQ�E൴U൴V൴QGH�VDOGÕUÕ�|U�QW�V��J|VWHUHQ�NXOODQÕFÕODU�G൴÷H-
U൴QGH�൴VH�QRUPDO�GDYUDQÕú�J|VWHUHQ�NXOODQÕFÕODU�JUXSODQPDOÕGÕU��.XOODQÕFÕODUÕ�
HU൴ú൴POHU൴QH�GD\DOÕ�RODUDN�JUXSOD\DE൴OPHN�൴o൴Q�GH�HU൴ú൴P൴Q�|]HOO൴NOHU൴QH�൴KW൴-
\Do�YDUGÕU��(U൴ú൴P�\DSÕODQ�GRV\DODUÕ�QRUPDO�YH�DQRUPDO�úHNO൴QGH�HW൴NHWOHPHN�
YH�EXQODUÕ�QRUPDO�ROXS�ROPDPDVÕQD�J|UH�SXDQODPDN�NXOODQÕFÕ�JUXSODPD�൴o൴Q�
E൴]H� ൴PNkQ�VXQDFDNWÕU��gUQH÷൴Q��E൴U�N�W�SKDQH�ZHE�V൴WHV൴QGH�N൴ú൴OHU൴Q�N൴WDS�
DUDPD�J൴E൴� E൴U� ൴úOHP� ൴o൴Q� ൴VWHNWH� EXOXQPDODUÕ� QRUPDO� IDNDW� VXQXOPD\DQ� E൴U�
GRV\DQÕQ�൴VWHQPHV൴�DQRUPDO�E൴U�HWN൴QO൴NW൴U��6XQXOPD\DQ�E൴U�GRV\DQÕQ�൴VWHQPH-
V൴�ZHE�V൴WHV൴Q൴Q�WDUDQPDVÕ�J൴E൴�E൴U�DPDFD�K൴]PHW�HWPHNWHG൴U��%XQXQOD�E൴UO൴NWH�
VD\IDODUÕQ�E൴U�RWXUXPGD�QRUPDO�NXOODQÕPGDQ�oRN�DúÕUÕ�ID]OD�൴VWHQPHV൴�GH�E൴U�
DQRUPDOO൴N�൴úDUHW൴G൴U��dDOÕúPDQÕQ�N�PHOHPH�\DNODúÕPODUÕ�\DSÕOPDVÕ�VD\HV൴QGH�
GDKD�|QFH�PRGHO൴�ROPD\DQ�VDOGÕUÕODU�GD�EX�\DNODúÕPOD�JUXSODQDE൴OHFHNW൴U�>��@��

:HE�V൴WHOHU൴�ED]HQ�E൴U�K൴]PHW�VXQPDN�YH\D�SD\GDúODUD�൴oHU൴N�SD\ODúPDN�൴o൴Q�
K൴]PHW� YHU൴U��%XQXQOD� E൴UO൴NWH� KHUNHV൴Q� NXOODQÕPÕQD� DoÕN� ROGX÷X� ൴o൴Q� VDOGÕ-
UÕODUD�GD�DoÕNWÕU��%X�GXUXP�RQODUÕQ�EROFD�VDOGÕUÕ\D�PDUX]�NDOPDVÕ�VRQXFXQX�
GR÷XUPXúWXU��*�YHQO൴N�GXYDUODUÕ�൴QWHUQHWWHQ�JHOHFHN�WHKO൴NHOHU�NRQXVXQGD�E൴U�
P൴NWDU�\DUGÕPFÕ�ROPDNOD�E൴UO൴NWH����QXPDUDOÕ�SRUWXQ�DoÕN�ROPDVÕ�QHGHQ൴\OH�
VDOGÕUÕODUÕQ�WDPDPÕQÕ�J�YHQO൴N�GXYDUÕ�൴OH�HQJHOOHPHN�P�PN�Q�GH÷൴OG൴U��'ROD-
\ÕVÕ\OD��J�YHQO൴N�GXYDUODUÕQD�GD�\DUGÕPFÕ�RODE൴OPHN�൴o൴Q�ZHE�J�QO�NOHU൴�DQD-
O൴]�HG൴OHUHN�RWRPDW൴N�úHN൴OGH�V൴VWHP�\|QHW൴F൴V൴QH�DODUP�YHU൴OHFHNW൴U��%|\OHFH�
ZHE�NXOODQÕP�PDGHQF൴O൴÷൴�\DUGÕPÕ\OD�J�YHQO൴N�൴o൴Q�o|]�P��UHW൴OHFHNW൴U��

<DSWÕ÷ÕPÕ]�NHú൴I�YH�DQDO൴]�oDOÕúPDODUÕ�QHW൴FHV൴QGH�|QHPO൴�ED]Õ�E൴OJ൴OHU�EX-
OXQPXúWXU��%XQODUGDQ�E൴U൴V൴�ZHE�V൴WHV൴QGHQ�WDOHS�HG൴OHQ�GRV\D�W�UOHU൴Q൴Q��o�
NDWHJRU൴GH�ROPDVÕGÕU��%X�NDWHJRU൴OHUGHQ�E൴U൴QF൴V൴�N�W�SKDQH�ZHE�V൴WHV൴QGH�
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VXQXODQ�K൴]PHWOHUOH� ൴OJ൴O൴�VXQXFX�WDEDQOÕ�EHW൴NOHU��\DQ൴�X]DQWÕVÕ� �DVS�RODQ�
GRV\DODUGÕU��'൴÷HU�NDWHJRU൴��E൴U�K൴]PHWOH�൴O൴úN൴O൴�ROPD\DQ��V൴WH��]HU൴QGHN൴�
VDE൴W� E൴OJ൴OHU൴� VXQDQ� E൴OJ൴� DPDoOÕ� GRV\DODUGÕU��%൴U� G൴÷HU� NDWHJRU൴� ൴VH� V൴WH�
�]HU൴QGH�EXOXQPD\DQ�oDOÕúDE൴O൴U�GRV\D�X]DQWÕODUÕ�൴OH�൴OJ൴O൴�൴VWHNOHUOH�൴OJ൴O൴�
NDWHJRU൴G൴U��%X�NDWHJRU൴GH�\HU�DODQ�GRV\DODU�X]DQWÕVÕ��H[H�YH\D��GOO�GRV\D-
ODU�ROPXúWXU��%X�NDWHJRU൴OHU�E൴U�E൴OJ൴�VXQPDNOD�E൴UO൴NWH�EX�NDWHJRU൴OHUGHQ�
൴VWHQHQ�GRV\DODUÕQ�VÕNOÕNODUÕ�GD�HN�E൴OJ൴�VXQDFDNWÕU��0RGHO൴P൴]�GRV\D�NDWH-
JRU൴OHU൴�YH�RQODUÕQ�VÕNOÕ÷Õ��]HU൴QGHQ�E൴U�SXDQ�HOGH�HG൴OPHV൴�YH�RQD�GD\DOÕ�
RODUDN�oÕNDUÕP�\DSÕOPDVÕGÕU���

<XNDUÕGD�GHWD\ODUÕ�YHU൴OHQ�SUHQV൴EH�J|UH�oDOÕúPD�\DSÕOPÕú�YH�EX�oDOÕúPDQÕQ�
E൴U�|]HW൴�DúD÷ÕGDN൴�WDEORODUGD�VXQXOPXúWXU��9HU൴OHU�EX�NRQXGD�\DSÕODQ�E൴U�D\-
UÕúWÕUPD�\D]ÕOÕPÕQGDQ�HOGH�HG൴OP൴ú�ROXS�7DEOR����¶GH�VXQXOPXúWXU��

9FGQT������0ZQQFSæHæQFW�YFWFKæSIFS�NXYJSJS�ITX^FQFWæS�Y´W´SJ�L®WJ�XæPQæPQFWæ
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%X�YHU൴OHU�\DUGÕPÕ\OD�SXDQODPD�\DSÕOGÕ÷ÕQGD�XVHU����XVHU���YH�XVHU���൴V൴PO൴�
NXOODQÕFÕODUÕQ�VDOGÕUÕ�DPDoOÕ�ED÷ODQGÕNODUÕ�J|U�OPHNWHG൴U��3XDQODPD\D�HN�ROD-
UDN�\R÷XQOXN�WHVW൴�\DUGÕPÕ\OD�GD�൴OJ൴O൴�NXOODQÕFÕODUÕQ�VDOGÕUÕ�DPDoOÕ�NXOODQÕFÕODU��
\DQ൴�VDOGÕUJDQODU�ROGX÷X�J|U�OPHNWHG൴U��(U൴ú൴P�VD\ÕODUÕQD�GD\DOÕ�KHVDSODQDQ�
UDNDPODU�൴OH�GRV\D�Q൴WHO൴NOHU൴�൴o൴Q�DWDQDQ�E൴U൴P�SXDQODUÕQ�oDUSÕPÕ�൴OH�GH�\HQ൴�
E൴U� VNRU�HOGH�HG൴OHUHN�EX�\HQ൴�SXDQD�J|UH�GH�VDOGÕUÕ� WHVS൴W൴�\DSÕODE൴OHFHNW൴U��
7DEOR�����KHU�E൴U�GRV\D�W�U��൴o൴Q�E൴U൴P�SXDQODUÕ�7DEOR�����൴VH�E൴U൴P�SXDQODUD�
GD\DOÕ�WRSODP�SXDQODUÕ�YHUPHNWHG൴U��

9FGQT������-JW�GNW�ITX^F�Y´W´�N�NS�GNWNR�UZFSQFW

൴QGH[�KWP �DVS �KWP �MSJ �J൴I �H[H �GOO �൴GD
� � � � � �� �� ��
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9FGQT������-JW�GNW�GNQLNXF^FW�N�NS�YTUQFR�JWNĒNR�UZFSQFWæ
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7DEOR�����YHU൴OHU൴QH�J|UH�XVHU���YH�XVHU���൴o൴Q�HOGH�HG൴OHQ�SXDQODU�VÕIÕUÕQ��]H-
U൴QGH�ROXS�EHQ]HU�GDYUDQÕú�J|VWHUP൴úW൴U��*HU൴\H�NDODQ�XVHU����XVHU���YH�XVHU���
൴VH�NHQG൴�DUDVÕQGD�EHQ]HU�E൴U�|U�QW��YHUP൴úW൴U��%X�WHPHO�D\UÕP�KDU൴F൴QGH�GH�
XVHU���൴V൴PO൴�NXOODQÕFÕ�XVHU���൴V൴PO൴�NXOODQÕFÕGDQ�GDKD�ID]OD�ROXPOX�GDYUDQÕú�
J|VWHUG൴÷൴�J൴E൴�ROXPVX]�GDYUDQÕú�J|VWHUHQ�G൴÷HU�NXOODQÕFÕODU�GD�NHQG൴�DUDVÕQGD�
GHUHFHOHQG൴U൴OHE൴O൴U�KkOGHG൴U��%DúWD�7DEOR�����GH÷HUOHU൴�ROPDN��]HUH�HOGH�HG൴-
OHQ�YHU൴OHU��]HU൴QGHQ�DúD÷ÕGDN൴�\RUXPODUÕ�\DSPDN�RODVÕGÕU��

x� %൴U�ZHE�VXQXFX\D�\DSÕODQ�G�U�VW�ED÷ODQWÕODU�൴o൴Q�KHU�E൴U�RWXUXPGDN൴�
RUWDODPD�ED÷ODQWÕ�VD\ÕVÕ�EHOO൴�൴NHQ�R�RUWDODPDQÕQ�ROGXNoD��]HU൴QGH�\D-
SÕODQ�ED÷ODQWÕODU�ú�SKHO൴G൴U��2UWDODPDQÕQ�oRN��]HU൴QGH�ED÷ODQWÕ�\DSÕO-
PDVÕ�E൴U�VDOGÕUÕ�൴úDUHW൴G൴U����

x� 1RUPDO�NXOODQÕPGD�KHU�E൴U�VD\ID�൴o൴Q�RUWDODPD�K൴]PHW�V�UHV൴�EHOO൴�൴NHQ�
NÕVD�E൴U�V�UHGH�DúÕUÕ�ED÷ODQWÕ�Q൴\HW൴Q�ED÷ODQPDN�ROPDGÕ÷Õ�WDUDPD�ROGX-
÷X�VRQXFXQX�GR÷XUXU��%X�GXUXP�GD�E൴U�VDOGÕUÕ�൴úDUHW൴G൴U��

x� %൴U�ZHE� VXQXFXQXQ� VXQPXú� ROGX÷X� QHVQHOHU� �VD\IDODU� YH� G൴÷HUOHU൴��
EHOO൴�൴NHQ�VD\IDGD�ROPD\DQ�QHVQHOHU൴Q�൴VWHQPHV൴�E൴U�VDOGÕUÕ�൴úDUHW൴G൴U��
'ROD\ÕVÕ\OD�V൴VWHPGH�VXQXOPD\DQ�GRV\D� ൴oHU൴NOHU൴QH�QHJDW൴I�SXDQODU�
YHUHUHN�VDOGÕUÕ�WHVS൴W൴�\DSÕODE൴O൴U��

x� $\UÕFD��E൴U�VD\ID\D�VÕNOÕNOD�IDUNOÕ�]DPDQODUGD�WHN�E൴U�൴VWHN�J|QGHUPHN�
GH�\൴QH�E൴U�VDOGÕUÕ�൴úDUHW൴�RODUDN�HOH�DOÕQDE൴O൴U��

%Hú�DGHW�NXOODQÕFÕ�൴o൴Q�|UQHNOHQHQ�PRGHOH�J|UH�V൴VWHPH�ED÷ODQWÕ�\DSDQ�E�W�Q�
NXOODQÕFÕODU�QRUPDO�YH�DQRUPDO�úHNO൴QGH�HW൴NHWOHQHUHN�YHU൴WDEDQÕPÕ]D�ND\GHG൴O-
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P൴úW൴U��.DUD�O൴VWH��EODFN�O൴VW��RODUDN�GD�J|U�OHE൴OHFHN�EX�ND\ÕW�൴úOHP൴�DUGÕQGDQ�
H÷HU�\HQ൴GHQ�NDUD�O൴VWHGHQ�NXOODQÕFÕODU�ED÷ODQWÕ�NXUPDN�൴VWHUVH�EXQODU�RWRPDW൴N�
RODUDN�HQJHOOHQP൴úW൴U��'ROD\ÕVÕ\OD�DQRUPDOO൴N�WDEDQOÕ�RODUDN�൴úDUHWOHQHQ�NXOOD-
QÕFÕODU�E൴U�VRQUDN൴�]൴\DUHWOHU൴QGH�VX൴൴VW൴PDO�WHVS൴W൴�\|QWHPOHU൴\OH�HQJHOOHQP൴úW൴U��
%X�DUDGD�NHV൴Q�NDUDU�YHU൴OHPH\HQ�GXUXPODU�൴VH�DQDO൴]�PDNVDWOÕ�RODUDN�NDUDQW൴QD-
\D�DOÕQDUDN�NDUDQW൴QDGD�WXWXODQ�YHU൴OHU��]HU൴QGH�GDKD�൴OHU൴�DQDO൴]OHU�\DSÕODFDNWÕU��
%X�DQDO൴]OHU�QHW൴FHV൴QGH�NHV൴Q�NDUDU�YHU൴OHQOHU�\൴QH�൴úDUHWOHQ൴U��

gQHUG൴÷൴P൴]�EX�oDOÕúPDGD�VNRUD�GD\DOÕ�E൴U�oDOÕúPD�\DSÕOPÕú�YH�GR÷UXVDO�VÕ-
QÕIODQGÕUPD�PDQWÕ÷Õ�൴OH�QRUPDO�YH�DQRUPDO�DNW൴Y൴WHOHU�൴úDUHWOHQP൴úW൴U��øúDUHW-
OHQHQ�EX�YHU൴OHU�൴P]D�YHU൴WDEDQÕQD�ND\ÕW�HG൴OP൴ú�YH�VRQUDN൴�HU൴ú൴POHU�൴o൴Q�VX-
൴൴VW൴PDO� WHVS൴W൴�PDNVDGÕ\OD�NXOODQÕOPÕúWÕU��.XOODQÕFÕODUÕQ�GR÷UXVDO� VÕQÕIOD\ÕFÕ�
\DUGÕPÕ\OD�QRUPDO�YH�DQRUPDO�VÕQÕIODUÕQD�D\UÕOGÕ÷Õ�J൴E൴�GDKD�൴OHU൴�DQDO൴]OHU�൴OH�
N�PHOHPH�\DUGÕPÕ\OD�GD�QRUPDO�YH�DQRUPDO�GXUXPODUÕQ�WHVS൴W൴�P�PN�Q�ROD-
E൴OHFHNW൴U��.�PHOHPH�DQDO൴]൴�\DUGÕPÕ\OD�\DSÕODFDN�VDOGÕUÕ� WHVS൴W൴QGH�QRUPD-
O൴Q�VÕQÕUODUÕ�EHO൴UJ൴Q�RODUDN�o൴]൴OG൴NWHQ�VRQUD�QRUPDOGHQ�EHO൴UJ൴Q�RODUDN�VDSPD�
J|VWHUHQOHU�DQRUPDO�RODUDN�൴úDUHWOHQHFHNW൴U��

%X�oDOÕúPDGD��ZHE�PDGHQF൴O൴÷൴�DODQÕQGD�|QH�oÕNDQ�YH�EXJ�QH�NDGDU�|QHU൴�V൴V-
WHPOHU൴QGH�GH�NXOODQÕODQ�ZHE�NXOODQÕP�PDGHQF൴O൴÷൴�WHNQ൴÷൴�VDOGÕUÕ�WHVS൴W൴�PDN-
VDGÕ\OD�NXOODQÕOPÕúWÕU��:HE�VXQXFXODUÕQGD�ED÷ODQWÕ�E൴OJ൴OHU൴Q൴�WXWDQ�J�QO�N��ORJ��
GRV\DODUÕQÕ�DQDO൴]൴�൴OH�\HU൴QH�JHW൴U൴OHQ�VDOGÕUÕ�WHVS൴W൴Q൴Q�JHU൴�SODQÕQGD�VNRUD�GD\D-
OÕ�GR÷UXVDO�VÕQÕIODQGÕUPD�YDUGÕU��<DSÕODQ�oDOÕúPD�N�PHOHPH�DQDO൴]൴�WHNQ൴NOHU൴QH�
GH�X\JXQ�GXUXPGDGÕU��*�QO�N�GRV\DODUÕQGDQ�E൴OJ൴�oÕNDUÕPÕ�YH�KHVDSODPD�൴úOHP-
OHU൴�൴o൴Q�ZHE�P൴QHU�DGÕQÕ�YHUG൴÷൴P൴]�E൴U�X\JXODPD�NXOODQÕOPÕúWÕU��

�����843:��;*�)*Ô*71*3)å72*1*7

+HU�JHoHQ�J�Q�NXUXPODUÕQ�YH�N൴ú൴OHU൴Q�G൴M൴WDOOHúHE൴OHQ�KHU�úH\OHU൴Q൴�HOHNWUR-
Q൴N�RUWDPD�HPDQHW�HWW൴÷൴�E൴U�G�Q\DGD�J�YHQO൴N�GDKD�X]XQ�\ÕOODU�YH�EHON൴�GH�
VRQVX]D�NDGDU�NRQXúXOPD\D�GHYDP�HGHFHN�YH�EX�NRQXGDN൴�oDOÕúPDODU�GHYDP�
HGHFHNW൴U��*�YHQO൴N�DUWÕN�E൴U�]RUXQOXOXNWXU��'HYOHWOHU�EDúWD�ROPDN��]HUH�KHU�
W�UGHQ�|OoHNWHN൴� I൴UPD�J�YHQO൴N�E൴U൴P൴�ROXúWXUPDOÕ�YH�VÕNÕ� úHN൴OGH�J�YHQO൴N�
ROD\ODUÕQÕ�WDN൴S�HWPHO൴G൴U��

.൴ú൴OHU�YH�NXUXPODU�NDYUDP�VHY൴\HV൴QGH�E൴OH�ROVD�E൴OJ൴�J�YHQO൴÷൴Q൴��NDSVD-
PÕQÕ��YHUHFH÷൴�]DUDUÕ��NDUúÕODúÕODE൴OHFHN�U൴VNOHU൴�E൴OPHO൴G൴U��6൴VWHP�J�YHQO൴-
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÷൴�� ൴úOHW൴P�V൴VWHPOHU൴�J�YHQO൴÷൴�YH\D�J�YHQO൴� ൴úOHW൴P�V൴VWHP൴��D÷�J�YHQO൴÷൴��
VXQXFX�J�YHQO൴÷൴��*'��Y൴U�V�YH�DQW൴Y൴U�V��NXUWoXNODU��]DUDUOÕ�\D]ÕOÕPODU��ú൴I-
UHOHPH��SDUROD�SRO൴W൴NDVÕ��*'�YH�J�YHQO൴N�SRO൴W൴NDVÕ�J൴E൴�WHU൴POHU�EXQODUGDQ�
ED]ÕODUÕGÕU��

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�E൴U�úHN൴OGH�J�YHQO൴N�X\JXODPDODUÕQÕ�DWODWDUDN�V൴VWHPH�
\HUOHúHQOHU൴Q�WHVS൴W�HG൴OPHV൴QH�RGDNODQPÕú�X\JXODPDODUD�YHU൴OHQ�൴V൴PG൴U��%HO-
N൴�GH�J�YHQO൴N�HWN൴�DODQÕQGD�|QHP൴�oRN�DQODúÕOPDPÕú�DPD�HQ�|QHPO൴�NRQXODU-
GDQ�E൴U൴V൴G൴U��%൴U�G�ú�Q�Q�E൴U�VDOGÕUJDQ�YH\D�DMDQ�V൴VWHPH�VÕ]PÕú�YH�V൴]�RQX�
IDUN�HWPHGHQ�RQD�K൴]PHW�HG൴\RUVXQX]��6൴VWHP൴Q൴]H�J൴UP൴ú�YH�NHQG൴�HPHOOHU൴Q൴�
V൴]H�\DSWÕUÕ\RU��)DUNÕQGD�ROPDGDQ�]RPE൴�ROPXú�YH�VD÷D�VROD�VDOGÕUÕ�\DSÕ\RU-
VXQX]��øúWH�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�EX�W�UGHQ�DQRUPDO�GXUXPODUD�G�úPHPHN�
൴o൴Q�NXOODQÕOPDVÕ�JHUHNHQ�X\JXODPDODUGÕU��%X�V൴VWHP��J�YHQO൴N�GXYDUODUÕQÕQ�
EDú\DUGÕPFÕVÕ�YH�HQ�E�\�N�VDOGÕUÕ�ND\QD÷Õ�RODQ�GkK൴O൴�D÷GDQ�JHOHE൴OHFHN�WHK-
O൴NHOHUH�NDUúÕ�E൴U�|QOHPG൴U��

$UWDQ�VDOGÕUÕODU�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�|QHP൴Q൴�DUWWÕUDFDNWÕU��<DSD\�]HNk�YH�
PDN൴QH�|÷UHQPHV൴�NRQXVXQGD�JHO൴úW൴U൴OHQ�DOJRU൴WPDODU�YH�E�\�N�YHU൴�൴PNkQ-
ODUÕ�oRN�GDKD�൴OHU൴�VHY൴\H�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q�JHO൴úW൴U൴OPHV൴QH�\DUGÕPFÕ�
RODFDNWÕU��6RQ�G|QHPGH�J�QO�N�YHU൴OHU൴Q൴Q�WXWXOPDVÕ\OD�൴OJ൴O൴�]RUXQOXOXN�QH-
GHQ൴\OH�DUWÕN�J�QO�N�YHU൴OHU൴��]HU൴QGH�oDOÕúPD�൴PNkQODUÕ�GDKD�ID]OD�RODFDNWÕU��
7HNQRORM൴N�൴PNkQODU�൴OH�VDOGÕUJDQODUGDQ�E൴U�DGÕP�|QH�JHoPHN�P�PN�Q�ROD-
E൴O൴U��%X�NRQXGD�\DSÕODFDN�oRN�൴ú�ROPDVÕ�N൴PVHOHU൴�\ÕOJÕQOÕ÷D�V�U�NOHPHV൴Q��
6RUXQXQ�ROGX÷X�\HUGH�oDUH�GH�EXOXQXU��

%X�E|O�PGH�NÕVDFD�DQODWÕODQ�J�QO�N�DQDO൴]൴� ൴OH�VDOGÕUÕ� WHVS൴W�V൴VWHPOHU൴QGH�
YHU൴�PDGHQF൴O൴÷൴�NXOODQÕPÕ\OD� ൴OJ൴O൴�E൴U�|UQHN�VXQXOPXúWXU��%X�EDV൴W�|UQHN�
VD\HV൴QGH�J�QO�N�YHU൴OHU൴Q൴Q�KDQJ൴�DúDPDODUGDQ�JHoW൴NWHQ�VRQUD�DQDO൴]H�KD-
]ÕU�KkOH�JHOG൴÷൴��HOGH�HG൴OHQ�E൴OJ൴OHU൴Q�QH�úHN൴OGH�NXOODQÕOGÕ÷Õ�J|VWHU൴OP൴úW൴U��
.XOODQÕODQ� \|QWHP� ൴oHU൴V൴QGH� YHU൴Q൴Q� oÕNDUÕOPDVÕ� DQODPÕQGD� ZHE� J�QO�N�
PDGHQF൴O൴÷൴��SXDQODPD�DQODPÕQGD�൴VWDW൴VW൴NVHO�\|QWHPOHU��\RUXPODPD�DQOD-
PÕQGD�൴VH�GHQHW൴PO൴�|÷UHQPH�WHNQ൴NOHU൴QGHQ�ID\GDODQÕOPÕúWÕU��%൴UGHQ�ID]OD�
oDOÕúPD�DODQÕQÕQ�E൴U�DUDGD�NXOODQÕOGÕ÷Õ�EX�\|QWHP�DVOÕQGD�PHOH]�\|QWHP�ROD-
UDN�J|U�OHE൴OHFHNW൴U��

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�|QFHOHU൴�N|W�\H�NXOODQÕP�YH�DQRUPDOO൴N�WHVS൴W൴�úHNO൴Q-
GH�\HU൴QH�JHW൴U൴OP൴ú�YH�]DPDQOD�DQRUPDOO൴N�WHVS൴W൴QGH�PDN൴QH�|÷UHQPH�\|Q-
WHPOHU൴�D÷ÕUOÕN�ND]DQPÕúWÕU��'൴÷HU�YHU൴�DQDO൴]�\|QWHPOHU൴QGH�ROGX÷X�J൴E൴�VDO-
GÕUÕ�WHVS൴W�V൴VWHPOHU൴QGHN൴�DQDO൴]�\|QWHPOHU൴Q൴Q�GH�J�QFHO�DOJRU൴WPDODU�YH�YHU൴�
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ND\QDNODUÕ�൴OH�]HQJ൴QOHúW൴U൴OPH\H�൴KW൴\DFÕ�YDUGÕU��+HU�G|QHP�JHO൴úW൴U൴OHQ�VDOGÕUÕ�
WHVS൴W�V൴VWHPOHU൴�R�G|QHP൴Q�YHU൴�DQDO൴]�WHNQ൴NOHU൴\OH�X\XPOX�ROGX÷X�J൴E൴�VRQ�
G|QHPGH�JHO൴úW൴U൴OHQ�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�GH�VRQ�G|QHP൴Q�YHU൴�DQDO൴]�\|Q-
WHPOHU൴QH�X\JXQ�ROPDOÕGÕU������

0&>3&01&7
1. 'D\ÕR÷OX��%��YH�g]J൴W��$��øQWHUQHW¶�GH�VDOGÕUÕ�WHVS൴W൴�WHNQRORM൴OHU൴��øOHW൴ú൴P�7HNQRORM൴OHU൴�

���8OXVDO�6HPSR]\XPX�YH�)XDUÕ��������(N൴P�������$QNDUD�7�UN൴\H��Q�G���
2. 'HQQLQJ��'�� ��������$Q� ,QWUXVLRQ�'HWHFWLRQ�0RGHO�� ,Q�3URFHHGLQJV� RI� WKH� ,(((�

6HFXULW\�DQG�3ULYDF\�&RQIHUHQFH�
3. 0XNKHUMHH��%���+DEHUOHLQ��/��7��YH�1HYLWW��.��1����������1HWZRUN�LQWUXVLRQ�GHWHFWLRQ��

,(((�1HWZRUN�������
4. +LQG\��+��� %URVVHW��'��� %D\QH�� (��� 6HHDP��$���7DFKWDW]LV�� &���$WNLQVRQ�� 5�&�� YH�

%HOOHNHQV�� ;�-�� ��������$�7D[RQRP\� DQG� 6XUYH\� RI� ,QWUXVLRQ�'HWHFWLRQ� 6\VWHP�
'HVLJQ�7HFKQLTXHV��1HWZRUN�7KUHDWV�DQG�'DWDVHWV��ArXiv, DEV/1806.03517�

5. $[HOVVRQ�� 6� �������� ³,QWUXVLRQ� 'HWHFWLRQ� 6\VWHPV�� $� 6XUYH\� DQG� 7D[RQRP\´ 
�UHWULHYHG����0D\�������

6. )ULQFNH��'��$��YH�0LQJ�<XK�+XDQJ��0��<�� ��������5HFHQW� DGYDQFHV� LQ� LQWUXVLRQ�
GHWHFWLRQ�V\VWHPV��&RPSXWHU�1HWZRUNV���������±������

7. 'D\ÕR÷OX��%���Q�G����(OHNWURQLN�6DOGÕUÕ�7HVSLWL��5HWULHYHG�$SULO����������IURP�KWWS���
ZZZ�WHNQRWXUN�RUJ�GRFNLQJ�\D]LODU�WW�������\D]L�KWP

8. .XG\DFKHWH��*����������,QWUXVLRQ�'HWHFWLRQ�5HSRUW��8QLYHUVLW\�RI�3LWWVEXUJK��
9. *URRP��)��0���*URRP��.���	�-RQHV��6��6���Q�G����Network and Data Security for Non-

Engineers��&5&�3UHVV�
10. /HH��:�� YH�6WROIR�� 6�� �������� �'DWD�0LQLQJ�$SSURDFKHV� IRU� ,QWUXVLRQ�'HWHFWLRQ��

&RPSXWHU�6FLHQFH�'HSDUWPHQW�&ROXPELD�8QLYHUVLW\�
11. .KUDLVDW��$���*RQGDO�� ,���9DPSOHZ�� 3�� vd.� 6XUYH\� RI� LQWUXVLRQ� GHWHFWLRQ� V\VWHPV��

WHFKQLTXHV�� GDWDVHWV� DQG� FKDOOHQJHV�� Cybersecur 2, ��� �������� KWWSV���GRL�
RUJ���������V�����������������

12. Newman, R. (2010). Computer Security: Protecting Digital Resources. Jones & 
Bartlett Learning. 

13. (VNLQ� (��� $UQROG� $��� 3UHUDX� 0��� 3RUWQR\� /��� 6WROIR� 6�� ������� $� *HRPHWULF�
)UDPHZRUN�IRU�8QVXSHUYLVHG�$QRPDO\�'HWHFWLRQ��,Q��%DUEDUi�'���-DMRGLD�6���HGV��
$SSOLFDWLRQV� RI� 'DWD�0LQLQJ� LQ� &RPSXWHU� 6HFXULW\��$GYDQFHV� LQ� ,QIRUPDWLRQ�
6HFXULW\��YRO����6SULQJHU��%RVWRQ��0$ 

14. 0RKDPPHG��0�� YH� 5HKPDQ�� +��XU�� ��������Honeypots and Routers: Collecting 
Internet Attacks��&5&�3UHVV�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

54

15. .KUDLVDW��$���*RQGDO�� ,��YH�9DPSOHZ��3�� ��������$Q�$QRPDO\�,QWUXVLRQ�'HWHFWLRQ�
6\VWHP� 8VLQJ� &�� 'HFLVLRQ� 7UHH� &ODVVLILHU�� Lecture Notes in Computer Science 
Trends and Applications in Knowledge Discovery and Data Mining�����±�����GRL��
�������������������������B���

16. .UHLELFK�� &�� YH� &URZFURIW�� -�� �������� +RQH\FRPE��ACM SIGCOMM Computer 
Communication Review��34���������GRL������������������������

17. 5RHVFK�� 0�� �������� 6QRUW�OLJKWZHLJKW� LQWUXVLRQ� GHWHFWLRQ� IRU� QHWZRUNV��
,Q�Proceedings of the 13th USENIX conference on system administration��SS�����±
������6HDWWOH��:DVKLQJWRQ�

18. 9LJQD��*��YH�.HPPHUHU��5��$����������1HW67$7��$�QHWZRUN�EDVHG�LQWUXVLRQ�GHWHFWLRQ�
V\VWHP��Journal of Computer Security��7�������±����GRL����������MFV�����������

19. 6\PDQWHF���������$SULO���,QWHUQHW�VHFXULW\�WKUHDW�UHSRUW�������5HWULHYHG�IURP�KWWSV���
ZZZ�V\PDQWHF�FRP�FRQWHQW�GDP�V\PDQWHF�GRFV�UHSRUWV�LVWU���������HQ�SGI�

20. <H��1���(PUDQ��6���&KHQ��4��YH�9LOEHUW��6����������0XOWLYDULDWH�VWDWLVWLFDO�DQDO\VLV�
RI�DXGLW�WUDLOV�IRU�KRVW�EDVHG�LQWUXVLRQ�GHWHFWLRQ��IEEE Transactions on Computers��
51��������±�����GRL����������WF��������������

21. .VKHWUL�� 1�� YH� 9RDV�� -�� �������� +DFNLQJ� 3RZHU� *ULGV�� $� &XUUHQW�
3UREOHP��Computer��50��������±����GRL����������PF��������������

22. ;LDR��/���:DQ��;���/X��;���=KDQJ��<��YH�:X��'����������,R7�6HFXULW\�7HFKQLTXHV�%DVHG�
RQ�0DFKLQH�/HDUQLQJ��+RZ�'R� ,R7�'HYLFHV�8VH�$,� WR�(QKDQFH�6HFXULW\"� IEEE 
Signal Processing Magazine��35 �������±����GRL����������PVS��������������

23. &KHEUROX��6���$EUDKDP��$��YH�7KRPDV��-��3����������)HDWXUH�GHGXFWLRQ�DQG�HQVHPEOH�
GHVLJQ�RI�LQWUXVLRQ�GHWHFWLRQ�V\VWHPV��Computers & Security��24 ��������±�����GRL��
��������M�FRVH�������������

24. )X��<���6DQGKX���.��YH�6KLK��0��<����������&OXVWHULQJ�RI�:HE�8VHUV�%DVHG�RQ�$FFHVV�
3DWWHUQV��,Q�Proceedings of the 1999 KDD Workshop on Web Mining�

25. (W]LRQL��2����������7KH�:RUOG�:LGH�:HE��TXDJPLUH�RU�JROG�PLQH"�Communications 
of the ACM��39��������±����GRL������������������������

26. &RROH\��5���0REDVKHU��%��YH�6ULYDVWDYD��-�� ��������:HE�PLQLQJ�� LQIRUPDWLRQ�DQG�
SDWWHUQ�GLVFRYHU\�RQ�WKH�:RUOG�:LGH�:HE��,Q�Proceedings Ninth IEEE International 
Conference on Tools with Artificial Intelligence�

27. -RVKL��.�� 3��� -RVKL��$���<HVKD��<�� YH�.ULVKQDSXUDP��5�� ��������:DUHKRXVLQJ� DQG�
PLQLQJ� :HE� ORJV�� Proceedings of the Second International Workshop on Web 
Information and Data Management - WIDM 99��GRL������������������������

28. 6ULYDVWDYD��-���&RROH\��5���'HVKSDQGH��0��YH�7DQ��3��1����������:HE�XVDJH�PLQLQJ��ACM 
SIGKDD Explorations Newsletter��1���������GRL������������������������

29. =DLDQH��2���;LQ��0��YH�+DQ��-���Q�G����'LVFRYHULQJ�:HE�DFFHVV�SDWWHUQV�DQG�WUHQGV�
E\�DSSO\LQJ�2/$3�DQG�GDWD�PLQLQJ� WHFKQRORJ\�RQ�:HE� ORJV��Proceedings IEEE 
International Forum on Research and Technology Advances in Digital Libraries 
-ADL98-��GRL����������DGO�������������

30. 3RUWQR\�� /�� �������� ,QWUXVLRQ� GHWHFWLRQ� ZLWK� XQODEHOHG� GDWD� XVLQJ� FOXVWHULQJ��
&ROXPELD�8QLYHUVLW\��&ROXPELD�
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,ʳWI]MR�%OEVWPER

Bölüm 3

/�WEGEW��OEQY]E�Eʡ�O�OE]REOPEVHER�IPHI�IHMPIFMPIGIO�ZIVMPIR�XSTPERQEW��ZI�
EREPM^�IHMPQIWM�WʳVIGM�SPEVEO�XER�QPEREFMPIGIO�Eʡ�O�OE]REO�MWXMLFEVEX���STIR�
WSYVGI�MRXIPPMKIRGI���37-28�FY�ʡEP�̉QEHE�HMWMTPMRPIV�EVEW��FMV�FEO�̉�Eʡ�W�]-
PE�JEVOP��]ʯRPIVM]PI�IPI�EP�RQ�̉X�V��/ETWEQ��MXMFEVM]PI�ʡSO�KIRM̉�FMV�OSRY�SPER�
Eʡ�O�OE]REO� MWXMLFEVEX��ʯRIQMRM�KMHIVIO�EVXX�VQEOXEH�V��&MVʡSO�JEVOP��EPERHE�
FẺEV�]PE�LE]EXE�KIʡMVMPIR�FMV�]ʯRXIQ�SPER�Eʡ�O�OE]REO�MWXMLFEVEX�R�R�XIQIP�
TVIRWMTPIVM��QIXSHSPSNMWM�ZI�KʳRGIP�XIORSPSNMO�KIPM̉QIPIVI�REW�P�IRXIKVI�IHM-
PIFMPIGI˓M�Y]KYPEQEHER�ʯVRIOPIVPI�Eʡ�OPERQ�̉X�V��+IRIP�FMV�ʡIVʡIZI�ʡM^MPIR�FY�
ʡEP�̉QE�HE�IPI�EP�RER�EPX�FẺP�OPEV�HELE�HIVMRPIQIWMRI�MRGIPIRIFMPIGIO�OSRY-
PEV�SPHY˓YRHER�OETWEQ��KIRM̉PIXQIQI�EH�RE�ʯ^�FMPKMPIV��̉�˓�RHE�XEVX�̉�PQ�̉-
X�V��,IV�FʯPʳQHI�Eʡ�O�OE]REO�MWXMLFEVEX��MPI�MPKMPM�TSTʳPIV�I˓MPMQPIVI�HI˓MRMPQM̉�
ZI�WSR�FʯPʳQHI�MWI�KIPIGIOXI�]ẺEREFMPIGIO�KIPM̉QIPIV�ZYVKYPERQ�̉X�V�

����� �,å7åđ

øQVDQOÕN� WDU൴K൴Q൴Q�E൴OJ൴� ൴OH�RODQ� ൴O൴úN൴V൴� ൴QWHUQHW� WHNQRORM൴OHU൴Q൴Q�\D\JÕQODú-
PDVÕ\OD�VRQ�RWX]�\ÕOGD�oRN�F൴GG൴�E൴U�GH÷൴ú൴P�\DúDPÕúWÕU��d�QN������¶OÕ�\ÕO-
ODUD�NDGDU�³E൴OJ൴\H�XODúPDN´�HQ�|QHPO൴�PHVHOH�൴NHQ�J�Q�P�]GH�EX�SUREOHP�
RUWDGDQ�NDONPÕú�YH�EXQXQ�\HU൴QH�³XODúÕODQ�E൴OJ൴\൴�GH÷HUOHQG൴UPHN´�E൴U�PH-
VHOH�KkO൴QH�JHOP൴úW൴U��øVW൴KEDUDW�WHU൴P൴��J൴]O൴O൴N��VÕUODU�YH�HU൴ú൴OPHV൴�P�PN�Q�

%ʆ-/�/%=2%/�ˢ78ˢ,&%6%8- 
�34)2�7396')�-28)00-+)2')�37-28
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ROPD\DQ�PDKUHP�E൴OJ൴OHU�J൴E൴�NDYUDPODUÕ�oD÷UÕúWÕUPDNWDGÕU��$QFDN�NRQXQXQ�
J�Q�P�]GHN൴�YH�JHoP൴úWHN൴�X]PDQODUÕ��൴VW൴KEDUDWÕQ�J൴]O൴�E൴OJ൴OHUGHQ�]൴\DGH�
DoÕN� ND\QDNODUGDQ� HU൴ú൴OHE൴O൴U� YHU൴OHU� �]HU൴QH� \�U�W�OHQ� E൴U� V�UHo� ROGX÷X-
QX�6Q��+DNDQ�)ø'$1¶ÕQ�\DSWÕ÷Õ�WH]�oDOÕúPDVÕQGD��³+৻oE৻U�DQDO৻VW��NDPX\D�
DoÕN�ND\ÕWODUGD��DoÕN�ND\QDN��QH�ROGX÷XQX�G৻NNDWH�DOPDGDQ�\DOQÕ]FD�J৻]O৻�
E৻OJ৻OHUOH�NROD\OÕNOD�E৻U�VRQXFD�YDUDPD]�´�RODUDN�QHW�E൴U�úHN൴OGH�൴IDGH�HG൴O-
P൴úW൴U�

'HYOHWOHU൴Q�WDU൴K൴�NDGDU�HVN൴�E൴U�JHoP൴ú൴�RODQ�൴VW൴KEDUDW�G�Q\DVÕ�VRQ�\�]\ÕOGD�
F൴GG൴�GH÷൴ú൴NO൴NOHU�JHo൴U൴UNHQ�HQ�E�\�N�NÕUÕOÕPÕ�����\�]\ÕOÕQ�VRQX�YH�����\�]-
\ÕOÕQ�EDúODUÕQGD�JHUoHNOHúP൴úW൴U��0RGHUQ�൴VW൴KEDUDWÕQ�HQ�|QHPO൴�E൴OHúHQ൴�RODQ�
DoÕN�ND\QDN� ൴VW൴KEDUDWÕ� �RSHQ� VRXUFH� ൴QWHOO൴JHQFH� ��26,17�� ൴QWHUQHW��E�\�N�
YHU൴�YH�\DSD\�]HNk�J൴E൴�WHNQRORM൴OHU൴Q�JHO൴ú൴P൴�൴OH�oRN�NÕVD�E൴U�]DPDQ�G൴O൴P൴Q-
GH�DGHWD�HYU൴P�JHo൴UP൴úW൴U��+Õ]OD�DUWDQ�DoÕN�YHU൴�ND\QDNODUÕQGDQ�HU൴ú൴OHE൴O൴U�
YHU൴Q൴Q�WRSODQPDVÕ��൴úOHQPHV൴�YH�DQDO൴]�HG൴OHUHN�NÕ\PHWOHQG൴U൴OPHV൴�൴o൴Q�E�-
\�N�YHU൴�\DNODúÕPÕQÕQ�EHQ൴PVHQPHV൴�YH�\DSD\�]HNk�DOJRU൴WPDODUÕQÕQ�NXOOD-
QÕOPDVÕ�DUWÕN�E൴U�WHUF൴KWHQ�|WH�]RUXQOXOXN�KkO൴Q൴�DOPÕúWÕU��1൴WHN൴P�EX�GXUXPXQ�
SUDW൴N� |UQHNOHU൴� KHP�NDPX� KHP�GH� |]HO� VHNW|U� X\JXODPDODUÕQGD� J�QEHJ�Q�
KD\DWD�JHo൴U൴OPHNWHG൴U�

3.2. &�.0�0&>3&0�å89å-'&7&9.

øVW൴KEDUDW�NHO൴PHV൴Q൴Q�DQODPÕQD�EDNÕOGÕ÷ÕQGD�IDUNOÕ�G൴V൴SO൴QOHU�DoÕVÕQGDQ�IDUN-
OÕ� WDQÕPODUÕ�ROGX÷X�J|U�OPHNWHG൴U��7�UN�'൴O�.XUXPX�V|]O�÷�QGH� ൴VW൴KEDUDW��
³<HQ൴�|÷UHQ൴OHQ�E൴OJ൴OHU��KDEHUOHU��GX\XPODU��%൴OJ൴�WRSODPD��KDEHU�DOPD�´�ROD-
UDN�൴IDGH�HG൴OPHNWHG൴U�>�@��*�YHQO൴N�7HU൴POHU൴�6|]O�÷�¶QGH�൴VH��³øVW൴KEDUDW��
NXOODQÕFÕODUÕQ�WDOHS�YH�൴KW൴\DoODUÕQD�\|QHO൴N�RODUDN��GH÷൴ú൴N�ND\QDNODUGDQ�E൴O-
J൴OHU൴Q�WRSODQPDVÕ�YH�EX�E൴OJ൴OHU൴Q�E൴U�G൴]൴�൴úOHPGHQ�JHo൴U൴OHUHN�\RUXPODQPDVÕ�
VRQXFX�HOGH�HG൴OHQ�Q൴KDv��U�Q��NÕVDFD���UHW൴OP൴ú��JHQHOO൴NOH�J൴]O൴�YH�GDKD�oRN�
H\OHPH�DNV൴\RQD�\|QHO൴N�RODQ�]DPDQOÕ�E൴OJ൴G൴U�´�úHNO൴QGH�WDQÕPODQPÕúWÕU�>�@��
øVW൴KEDUDW�NDYUDPÕQÕQ�øQJ൴O൴]FH�NDUúÕOÕ÷Õ�RODQ�³൴QWHOO൴JHQFH´�NHO൴PHV൴�³WRSODQÕ-
ODQ�J൴]O൴�E൴OJ൴´�RODUDN�WDQÕPODQPDNWDGÕU�>�@�

7DQÕPODUGDQ�GD�DQODúÕODFD÷Õ��]HUH��൴VW൴KEDUDW�KDP�YHU൴�\D�GD�E൴OJ൴GHQ�|WH�E൴U�
V�UHF൴Q�VRQXFX�RODUDN�RUWD\D�oÕNPDNWDGÕU��%൴OJ൴�GH÷HU�]൴QF൴U൴�RODUDN� ൴IDGH�
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HG൴OHQ�KDP�YHU൴GHQ�RUJDQ൴]DV\RQHO�VRQXoODU�HOGH�HWPH�V�UHF൴QGH��൴VW൴KEDUDW�
EHOO൴�EDVDPDNODUÕQ�oÕNWÕVÕ�ROGX÷X�J൴E൴�EHOO൴�EDVDPDNODUÕQ�GD�J൴UG൴V൴�Q൴WHO൴-
÷൴QGHG൴U�

đJPNQ������'NQLN�)JÕJW�?NSHNWN�@�B

7DU൴K൴�JHoP൴ú൴�oRN�HVN൴OHUH�GD\DQDQ�൴VW൴KEDUDW�NDYUDPÕQÕQ����'�Q\D�6DYDúÕ¶\-
OD�E൴UO൴NWH�F൴GG൴�E൴U�HYU൴P�JHo൴UG൴÷൴�J|U�OPHNWHG൴U������\�]\ÕOGD�XODúÕODQ�൴VW൴K-
EDUDW� WHNQRORM൴OHU൴� ൴OH�JHO൴úHQ�PRGHUQ�൴VW൴KEDUDW�YH�PRGHUQ�|QFHV൴� ൴VW൴KEDUDW�
DUDVÕQGD�F൴GG൴�IDUNOÕOÕNODU�EXOXQPDNWDGÕU�
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9FGQT������2TIJWS��SHJXN�[J�2TIJWS�åXYNMGFWFY�0FWĒæQFĒYæWæQRFXæ�@�B

2SHIVR� RGIWM�āWXMLFEVEX 2SHIVR�āWXMLFEVEX

'MPKM�0E]REï· ��8EQEQIR�MRWERM�MWXMLFEVEX
�� &±·O�OE]REOPEV�
�� 'ÇXÇR�]IRM�MWXMLFEVEX�XÇVPIVM�
�� āRWERM�MWXMLFEVEX

Güvenilirlik
��,ÇZIRMPMVPMO�HÇĲÇO�
��)SïVYPEQE�>SV�
��&PHEXQE�M±MR�OYPPERQE]E�IïMPMQPM

�� ,ÁVIGI�]ÇOWIO�HSïVYPEREFMPMV�
�� )IïMĲMO�MWXMLFEVEX�OE]REOPEV·�XEVEJ·R�

HER�HIWXIOPIRIFMPMV

Elde 
*HMPIFMPMVPMO

��=EZEĲ�
�� RIQPM�SPQEO�M±MR�±SO�KI±�
��4PE]PEV�XEVEJ·RHER�EĲ·P·]SV

�� �EFYO�
�� ,IVIOXMïMRHI�IPHI�IHMPIFMPMV

āWXMLFEVEXE�
:IVMPIR� RIQ�
ve Talep

�� .P·QP·�XEPIT�
�� RIQPM�KÁVÇPQIOPI�FMVPMOXI�

]EĲEQWEP�HIïMP�
��,IRIPHI�MWXMLFEVEX·R�OÁXÇQWIV�ZI�

RIKEXMJ�HIïIVPIRHMVMPQIWM

�� �SO�]ÇOWIO�XEPIT��WEZEĲ�ZI�FEV·ĲXE�
��  RIQPM�ZI�]EĲEQWEP�
�� āWXMLFEVEX·R�ÁRIQPM�TS^MXMJ�

HIïIVPIRHMVMPQIWM�

Örgüt
��,IRIPPMOPI�KI±MGM��
��&]V·�FMV�QIWPIO�HIïMP��
��&^�WE]·HE�Ç]I

�� 'Ç]ÇO�ZI�TVSJIW]SRIP�ÁVKÇX�
�� �ÇVIOPM�ÁVKÇX�
�� 0SQTPIOW�MWXMLFEVEX�XSTPEQE

āWXMLFEVEX�
Döngüsü

��8IQIP�HÁVX�EĲEQE �8IWTMX��XSTPEQE��
MĲPIQI��HEï·X·Q

�� 8IQIP�HÁVX�EĲEQE �8IWTMX��XSTPEQE��
MĲPIQI��HEï·X·Q

Analiz
���·R·VP·�IRJSVQEW]SR�
��=SïYR�MRWER�KÇGÇ

�� �ÇVIOPM�EVXER�IRJSVQEW]SR�SVXEQ�
FMPKMWE]EV�HIWXIïM

dDOÕúPDPÕ]� DoÕVÕQGDQ�PRGHUQ� |QFHV൴� YH�PRGHUQ� ൴VW൴KEDUDWÕ� NDUúÕODúWÕUGÕ÷Õ-
PÕ]GD� ൴N൴� |QHPO൴� KXVXV� G൴NNDW� oHNPHNWHG൴U�� %XQODUGDQ� E൴U൴QF൴V൴� DUWÕN� DoÕN�
ND\QDNODUÕQ�F൴GG൴�E൴U�E൴OJ൴�ND\QD÷Õ�KkO൴QH�JHOPHV൴�൴N൴QF൴V൴�൴VH�E�\�N�P൴NWDUGD�
YHU൴Q൴Q�൴úOHQHE൴O൴S�NÕ\PHWOHQG൴U൴OHE൴OPHV൴�൴o൴Q�E൴OJ൴VD\DU�WHNQRORM൴OHU൴QH�൴KW൴-
\Do�GX\XOPDVÕGÕU�

������� &�æP�0F^SFP�åXYNMGFWFYæSæS�8æSæKQFSIæWæQRFXæ

=DPDQ�൴o൴QGH�GH÷൴úHQ�NRúXOODUD�J|UH�൴VW൴KEDUDW�IDUNOÕ�EDúOÕNODU�DOWÕQGD�NDWHJR-
U൴]H�HG൴OPHNWHG൴U��/൴WHUDW�UGH�GH÷൴ú൴NO൴NOHU�ROPDNOD�E൴UO൴NWH�JHQHO�RODUDN� ൴N൴�
IDUNOÕ�NDWHJRU൴GH�൴VW൴KEDUDW�W�UOHU൴�VÕQÕIODQGÕUÕOPDNWDGÕU��%൴U൴QF൴V൴�൴VW൴KEDUDWÕQ�
DODQÕQD�J|UH�VÕQÕIODQGÕUPD��൴N൴QF൴V൴�൴VH�൴VW൴KEDUDWÕQ�WRSODQPD�úHNO൴QH�J|UH�VÕ-
QÕIODQGÕUÕOPDGÕU�>�@��
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$ODQODUÕQD�J|UH�
x� V൴\DV൴�൴VW൴KEDUDW��
x� DVNHUv�൴VW൴KEDUDW��
x� HNRQRP൴N�൴VW൴KEDUDW��
x� VRV\DO�൴VW൴KEDUDW��
x� FR÷UDI൴�൴VW൴KEDUDW��
x� E൴\RJUDI൴N�൴VW൴KEDUDW��
x� XODúÕP�YH�൴OHW൴ú൴P�൴VW൴KEDUDWÕ��
x� E൴O൴P�YH�WHNQRORM൴�൴VW൴KEDUDWÕ�YH�
x� V൴EHU�൴VW൴KEDUDW�

RODUDN�VÕQÕIODQGÕUÕOPDNWDGÕU��7RSODQPD�úHNO൴QH�J|UH�൴VH�൴N൴� WHPHO�NDWHJRU൴\H�
D\UÕOPDNWDGÕU��%XQODU��

x� ൴QVDQ�൴VW൴KEDUDWÕ��+XPDQ�,QWHOO൴JHQFH�+80,17��YH�
x� WHNQ൴N�൴VW൴KEDUDW��7HFKQ൴FDO�,QWHOO൴JHQFH�7(&+,17���

7HNQ൴N�൴VW൴KEDUDW�E൴U�G൴]൴�WHNQ൴N�\|QWHP൴Q�NXOODQÕODUDN�൴VW൴KEDUDW�WRSODQPDVÕ-
GÕU��7HNQ൴N�൴VW൴KEDUDW�EDúWD�

x� V൴Q\DO�൴VW൴KEDUDWÕ��6൴JQDO�,QWHOO൴JHQFH�6,*,17��ROPDN��]HUH��
x� IRWR÷UDI�൴VW൴KEDUDWÕ��,PDJHU\�,QWHOO൴JHQFH�,0,17���
x� X\GX�൴VW൴KEDUDWÕ��Q�NOHHU�൴VW൴KEDUDW��UDGDU�൴VW൴KEDUDWÕ��5DGDU�,QWHOO൴JHQ-

FH�5$',17���
x� HOHNWURQ൴N�൴VW൴KEDUDW��(OHFWURQ൴F�,QWHOO൴JHQFH�(/,17���
x� DNXVW൴N�൴VW൴KEDUDW��HOHNWURPDQ\HW൴N�൴VW൴KEDUDW�YH�WÕEE൴�൴VW൴KEDUDW�

J൴E൴�DOW�NDWHJRU൴OHUH�D\UÕOPDNWDGÕU�>�@�

$oÕN�ND\QDN�൴VW൴KEDUDWÕ��2SHQ�6RXUFH�,QWHOO൴JHQFH�26,17��൴VH�NDPXQXQ�HU൴-
ú൴P൴QH�DoÕN�KHU�W�UO��EDVÕOÕ�YH�HOHNWURQ൴N�RUWDPGDN൴�E൴OJ൴GHQ�HOGH�HG൴OHQ�൴VW൴K-
EDUDW�úHNO൴QGH�WDQÕPODQPDNWDGÕU��%X�HU൴ú൴P�WDPDPHQ�KHUNHVH�DoÕN�ROGX÷X�J൴E൴�
JU൴�O൴WHUDW�U�>�@�GHQ൴OHQ�ED]Õ�NÕVÕWODPDODUOD�EHO൴UO൴�NDWÕOÕPFÕ�\D�GD�RUJDQ൴]DV-
\RQODUÕQ�HU൴ú൴P൴QH�DoÕN�DODQÕ�GD�NDSVDPDNWDGÕU�>�@��*U൴�O൴WHUDW�UGHN൴�\D\ÕQODU�
NODV൴N�\D\ÕPFÕOÕN�PRGHOOHU൴Q൴Q�GÕúÕQGD��UHW൴OPHNWH�YH�GD÷ÕWÕOPDNWDGÕUODU�

$oÕN�ND\QDN� ൴VW൴KEDUDWÕ� ൴OH� ൴OJ൴O൴� HQ�|QHPO൴�DoÕNODPDODUGDQ�E൴U൴V൴�$PHU൴NDQ�
6DYXQPD�øVW൴KEDUDWÕ�HVN൴�EDúNDQÕ�.RUJHQHUDO�6DPXHO�9��:൴OVRQ¶D�D൴WW൴U�������
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\ÕOÕQGD�:DVK൴QJWRQ�3RVW�JD]HWHV൴QH�YHUG൴÷൴�E൴U�U|SRUWDMGD�³øVW৻KEDUDWÕQ�\�]GH�
GRNVDQÕ�DoÕN�ND\QDNODUGDQ�JHOPHNWHG৻U��6DGHFH�NDODQ�\�]GH�RQX�J৻]O৻�E৻OJ৻OHU-
G৻U�DPD�GDKD�G৻NNDW�oHN৻F৻G৻U��$VÕO�৻VW৻KEDUDW�NDKUDPDQÕ�6KHUORFN�+ROPHV¶GXU��
-DPHV�%RQG�GH÷৻O��d�QN��6KHUORFN�+ROPHV�KHUNHVH�DoÕN�RODQ�YHU৻OHUGHQ�DQ-
ODP�oÕNDUPDNWD��-DPHV�%RQG�৻VH�RQD�|]HO�VXQXODQ�DUDoODUÕ�NXOODQPDNWDGÕU«´�
൴IDGHOHU൴QGH�EXOXQPXúWXU�>��@�

$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕ�G|UW�IDUNOÕ�NDWHJRU൴GH�HOH�DOPDN�P�PN�QG�U��%XQ-
ODU�>��@�

1. $oÕN�.D\QDN�9HU৻��2SHQ�6RXUFH�'DWD�26'�� $oÕN�ND\QDNWDQ�HOGHQ�
HG൴OHQ�KDP�YHU൴�

�����$oÕN�.D\QDN�%৻OJ৻��2SHQ�6RXUFH�,QIRUPDW৻RQ�26,���$oÕN�ND\QDNWDQ�
HOGH�HG൴OHQ�DQODPODQGÕUÕOPÕú�YHU൴��E൴OJ൴G൴U�

����$oÕN� .D\QDN� øVW৻KEDUDW� �2SHQ� 6RXUFH� ,QWHOO৻JHQFH�26,17��� $oÕN�
ND\QDNWDQ�HOGH�HG൴OHQ�GR÷UXGDQ�൴VW൴KEDU൴�GH÷HU൴�RODQ�NÕ\PHWO൴�E൴OJ൴G൴U�

����'R÷UXODQPÕú�$oÕN�.D\QDN�øVW৻KEDUDWÕ��26,17�9���$oÕN�ND\QDNWDQ�HOGH�
HG൴OHQ�E൴OJ൴OHU൴Q�G൴÷HU�ND\QDNODUOD�E൴UO൴NWH�GR÷UXODQGÕ÷Õ��\�NVHN�NHV൴QO൴N�GHUHFH-
V൴QH�VDK൴S�൴VW൴KEDUDWWÕU�

øVW൴KEDUDW�ND\QDNODUÕQÕQ�QH�NDGDUÕQÕQ�DoÕN�ND\QDN�ROGX÷X�YH�QH�NDGDUÕQÕQ�
HOHNWURQ൴N�RUWDPGD�ROGX÷X�����¶OÕ�\ÕOODUGDQ� ൴W൴EDUHQ� WDUWÕúÕOPÕú�YH�QRUPDO�
RODUDN�K൴oE൴U�]DPDQ�QHW�E൴U�RUDQ�WHVS൴W�HG൴OHPHP൴úW൴U��$QFDN�EXUDGD�RUDQ�QH�
ROXUVD�ROVXQ�HOGH�HG൴OHQ�YHU൴OHUGHQ�E�W�QF�O�E൴U�GH÷HUOHQG൴UPH�\DSÕODE൴OPH-
V൴�൴o൴Q�KHP�DoÕN�KHP�GH�DoÕN�ROPD\DQ�ND\QDNODUÕQ�E൴UE൴U൴Q൴Q�WDPDPOD\ÕFÕVÕ�
RODUDN�NDEXO�HG൴OHUHN�DQDO൴]�\DSÕOPDVÕ�JHUHNW൴÷൴�G�ú�QFHV൴G൴U�>��@��

7DU൴KVHO�V�UHFH�EDNWÕ÷ÕPÕ]GD�����\\�������\\��YH�����\\�¶GD�൴VW൴KEDUDW�SDUD-
G൴JPDVÕ� F൴GG൴� E൴U� GH÷൴ú൴P�\DúDPÕúWÕU�� �����\ÕOÕQGD�%DOW൴PRUH� ൴OH�:DVK൴Q-
JWRQ� DUDVÕQGD� ൴ON� WHOJUDI� KDWWÕQÕQ� GHYUH\H� DOÕQPDVÕ\OD� EDúOD\DQ� HOHNWURQ൴N�
KDEHUOHúPH��WHOHIRQOD�VHV�KDEHUOHúPHV൴Q൴Q�YH�൴QWHUQHWOH�YHU൴� ൴OHW൴P൴Q൴Q�\D-
\ÕOPDVÕ\OD�oRN�IDUNOÕ�E൴U�VHY൴\H\H�JHOP൴úW൴U��%X�ED÷ODPGD�V൴Q\DOOHU൴Q�\DND-
ODQPDVÕ\OD�E൴OJ൴�HG൴QPH\H�GD\DQDQ�V൴Q\DO�൴VW൴KEDUDWÕ��൴VW൴KEDUDW�G�Q\DVÕQGD�
GHYU൴P�Q൴WHO൴÷൴QGH�\HQ൴O൴NOHU�JHW൴UP൴úW൴U� >��@��.ODV൴N� VÕQÕIODQGÕUPDGD�DoÕN�
ND\QDN�൴VW൴KEDUDWÕ��26,17���V൴Q\DO�൴VW൴KEDUDWÕQÕQ��6,*,17��DOWÕQGD�NDWHJR-
U൴]H�HG൴OPHNWHG൴U�
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.ODV൴N�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�YH�G൴M൴WDO�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�IDUNOÕ�RODUDN�
HOH�DOÕQPDVÕ�JHUHNHQ�NRQXODUGÕU�>��@��$QFDN�KHU�QH�NDGDU�DoÕN�ND\QDN�൴VW൴KED-
UDWÕ��G൴M൴WDO�ROPD\DQ�DoÕN�ND\QDNODUGDQ�GD�HOGH�HG൴OHQ�൴VW൴KEDUDWÕ�൴IDGH�HGHQ�E൴U�
NDYUDP�ROVD�GD�J�Q�P�]GH�oR÷XQOXNOD�³G൴M൴WDO�DoÕN�ND\QDN�൴VW൴KEDUDWÕ��'൴J൴-
WDO�26,17�´�\HU൴QH�NXOODQÕOPDNWDGÕU��

%X�oDOÕúPDGD�GD�DoÕN�ND\QDN�൴VW൴KEDUDWÕ��26,17��RODUDN�NXOODQÕODQ�NDYUDP��
൴VW൴KEDUDWÕQ�DODQÕ�DoÕVÕQGDQ�V൴EHU�൴VW൴KEDUDW��൴VW൴KEDUDW�WRSODPD�W�U��DoÕVÕQGDQ�
G൴M൴WDO��V൴Q\DO��൴VW൴KEDUDW�YH�ND\QDN�RODUDN�DoÕN�ND\QDNODUGDQ�HOGH�HG൴OHQ�൴VW൴K-
EDUDWÕ�൴IDGH�HWPHNWHG൴U�

øQWHUQHW� YH� RQXQ� HQ� HWN൴O൴� DUDFÕ� RODQ�G�Q\D� oDSÕQGD� D÷� �:RUOG�:൴GH�:HE��
:::��൴QVDQ�൴VW൴KEDUDWÕQÕQ�W�P�HNVHQ൴Q൴�YH�HWN൴�DODQÕQÕ�GH÷൴úW൴UPHNOH�E൴UO൴NWH�
KHGHI�RGDNOÕ�oDOÕúDQ�൴QVDQ�]൴KQ൴Q൴Q�E൴OJ൴�HYUHQ൴Q൴Q�GHU൴QO൴NOHU൴QH�൴QHE൴OPHV൴Q൴�
VD÷ODPÕúWÕU�>��@��

øQWHUQHW�G�Q\DVÕ�VD\HV൴QGH� ൴QVDQODU�DUDVÕQGD�\HQ൴�E൴U�³NRPúXOXN��QH൴JKERU-
KRRG�´�NDYUDPÕ�GD�RUWD\D�oÕNPDNWDGÕU��.XOODQÕFÕODUÕQ�SD\ODúÕPODUÕ���UHWW൴NOHU൴�
൴oHU൴NOHU൴�� \RUXPODUÕ�� JH]G൴NOHU൴� ൴QWHUQHW� V൴WHOHU൴� EHOO൴� SODWIRUPODU� VD\HV൴QGH�
ND\GHG൴OPHNWH�YH�WDVQ൴IOHQPHNWHG൴U��%XQXQ�\DQÕQGD�XOXVDO��E|OJHVHO�YH�\HUHO�
ND\ÕWODU��FH]D�YH�PHGHQ൴�KXNXN�ND\ÕWODUÕ��൴NDPHW�YH�WHOHIRQ�UHKEHUOHU൴��൴úYHUHQ�
ZHE�V൴WHOHU൴��൴ú�UHKEHUOHU൴��PHVOHN�E൴UO൴NOHU൴�YH�൴QWHUQHWWHQ�HU൴ú൴OHE൴OHQ�EHQ]HU�
GRV\DODU� GkK൴O� ROPDN� �]HUH� oHYU൴P൴o൴� RODUDN� XODúÕODE൴O൴U� GXUXPGDGÕU��$UWÕN�
DUDúWÕUPDFÕODU� N൴ú൴OHU൴Q� ³PDKDOO൴� DUDúWÕUPDODUÕQÕ� �QH൴JKERUKRRG� ൴QYHVW൴JDW൴-
RQV�´�V൴EHU�DODQGDN൴�DoÕN�ND\QDNWDQ�GD�\DSPDNWDGÕUODU�>��@�

ϳ�
�
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͞ĚŝũŝƚĂů�ĂĕŦŬ�ŬĂǇŶĂŬ�ŝƐƚŝŚďĂƌĂƚŦ�;�ŝŐŝƚĂů�K^/EdͿ͟�ǇĞƌŝŶĞ�ŬƵůůĂŶŦůŵĂŬƚĂĚŦƌ͘��

�Ƶ� ĕĂůŦƔŵĂĚĂ� ĚĂ� ĂĕŦŬ� ŬĂǇŶĂŬ� ŝƐƚŝŚďĂƌĂƚŦ� ;K^/EdͿ� ŽůĂƌĂŬ� ŬƵůůĂŶŦůĂŶ� ŬĂǀƌĂŵ͕� ŝƐƚŝŚďĂƌĂƚŦŶ�

ĂůĂŶŦ� ĂĕŦƐŦŶĚĂŶ� ƐŝďĞƌ� ŝƐƚŝŚďĂƌĂƚ͕� ŝƐƚŝŚďĂƌĂƚ� ƚŽƉůĂŵĂ� ƚƺƌƺ� ĂĕŦƐŦŶĚĂŶ� ĚŝũŝƚĂů� ;ƐŝŶǇĂůͿ� ŝƐƚŝŚďĂƌĂƚ� ǀĞ�

ŬĂǇŶĂŬ�ŽůĂƌĂŬ�ĂĕŦŬ�ŬĂǇŶĂŬůĂƌĚĂŶ�ĞůĚĞ�ĞĚŝůĞŶ�ŝƐƚŝŚďĂƌĂƚŦ�ŝĨĂĚĞ�ĞƚŵĞŬƚĞĚŝƌ͘�

7ŶƚĞƌŶĞƚ�ǀĞ�ŽŶƵŶ�ĞŶ�ĞƚŬŝůŝ�ĂƌĂĐŦ�ŽůĂŶ�ĚƺŶǇĂ�ĕĂƉŦŶĚĂ�ĂŒ� ;tŽƌůĚ�tŝĚĞ�tĞďͲtttͿ� ŝŶƐĂŶ�

ŝƐƚŝŚďĂƌĂƚŦŶŦŶ� ƚƺŵ� ĞŬƐĞŶŝŶŝ� ǀĞ� ĞƚŬŝ� ĂůĂŶŦŶŦ� ĚĞŒŝƔƚŝƌŵĞŬůĞ� ďŝƌůŝŬƚĞ� ŚĞĚĞĨ� ŽĚĂŬůŦ� ĕĂůŦƔĂŶ� ŝŶƐĂŶ�

ǌŝŚŶŝŶŝŶ�ďŝůŐŝ�ĞǀƌĞŶŝŶŝŶ�ĚĞƌŝŶůŝŬůĞƌŝŶĞ�ŝŶĞďŝůŵĞƐŝŶŝ�ƐĂŒůĂŵŦƔƚŦƌ�ϭϱ͘��

7ŶƚĞƌŶĞƚ� ĚƺŶǇĂƐŦ� ƐĂǇĞƐŝŶĚĞ� ŝŶƐĂŶůĂƌ� ĂƌĂƐŦŶĚĂ� ǇĞŶŝ� ďŝƌ� ͞ŬŽŵƔƵůƵŬ� ;ŶĞŝŐŚďŽƌŚŽŽĚͿ͟�

ŬĂǀƌĂŵŦ� ĚĂ� ŽƌƚĂǇĂ� ĕŦŬŵĂŬƚĂĚŦƌ͘� <ƵůůĂŶŦĐŦůĂƌŦŶ� ƉĂǇůĂƔŦŵůĂƌŦ͕� ƺƌĞƚƚŝŬůĞƌŝ� ŝĕĞƌŝŬůĞƌŝ͕� ǇŽƌƵŵůĂƌŦ͕�

ŐĞǌĚŝŬůĞƌŝ� ŝŶƚĞƌŶĞƚ� ƐŝƚĞůĞƌŝ� ďĞůůŝ� ƉůĂƚĨŽƌŵůĂƌ� ƐĂǇĞƐŝŶĚĞ� ŬĂǇĚĞĚŝůŵĞŬƚĞ� ǀĞ� ƚĂƐŶŝĨůĞŶŵĞŬƚĞĚŝƌ͘�

�ƵŶƵŶ� ǇĂŶŦŶĚĂ� ƵůƵƐĂů͕� ďƂůŐĞƐĞů� ǀĞ� ǇĞƌĞů� ŬĂǇŦƚůĂƌ͕� ĐĞǌĂ� ǀĞ� ŵĞĚĞŶŝ� ŚƵŬƵŬ� ŬĂǇŦƚůĂƌŦ͕� ŝŬĂŵĞƚ� ǀĞ�

ƚĞůĞĨŽŶ�ƌĞŚďĞƌůĞƌŝ͕� ŝƔǀĞƌĞŶ�ǁĞď�ƐŝƚĞůĞƌŝ͕�ŝƔ�ƌĞŚďĞƌůĞƌŝ͕�ŵĞƐůĞŬ�ďŝƌůŝŬůĞƌŝ�ǀĞ�ŝŶƚĞƌŶĞƚƚĞŶ�ĞƌŝƔŝůĞďŝůĞŶ�

ďĞŶǌĞƌ�ĚŽƐǇĂůĂƌ�ĚĂŚŝů� ŽůŵĂŬ�ƺǌĞƌĞ�ĕĞǀƌŝŵŝĕŝ�ŽůĂƌĂŬ�ƵůĂƔŦůĂďŝůŝƌ� ĚƵƌƵŵĚĂĚŦƌ͘��ƌƚŦŬ�ĂƌĂƔƚŦƌŵĂĐŦůĂƌ�

ŬŝƔŝůĞƌŝŶ�͞ŵĂŚĂůůŝ�ĂƌĂƔƚŦƌŵĂůĂƌŦŶŦ�;ŶĞŝŐŚďŽƌŚŽŽĚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶƐͿ͟�ƐŝďĞƌ�ĂůĂŶĚĂŬŝ�ĂĕŦŬ�ŬĂǇŶĂŬƚĂŶ�ĚĂ�

ǇĂƉŵĂŬƚĂĚŦƌůĂƌ�ϭϲ͘�

� �
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;KƉĞŶ�^ŽƵƌĐĞ�/ŶƚĞůůŝŐĞŶĐĞͲK^/EdͿ

7ƐƚŝŚďĂƌĂƚ��ůĂŶŦ͗
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đJPNQ����� ,´S´R´_IJ�&�æP�0F^SFP�åXYNMGFWFYæ� 
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%൴OJ൴�J�YHQO൴÷൴�DODQÕQGD�GD�DoÕN�ND\QDN�൴VW൴KEDUDWÕ��26,17��VÕNOÕNOD�NXOODQÕODQ�
E൴U�NDYUDPGÕU��%൴OJ൴�J�YHQO൴÷൴�ED÷ODPÕQGD�KHP�DWD÷D�GD\DOÕ��RIIHQV൴YH��KHP�GH�
VDYXQPD\D�GD\DOÕ��GHIHQV൴YH��X\JXODPDODUÕQ�൴ON�EDVDPD÷Õ�RODQ�E൴OJ൴�WRSODPD�
�NHú൴I�UHFRQQD൴VVDQFH��V�UHF൴QGH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�HQ�|QHPO൴�HQVWU�PDQ-
ODUGDQ�E൴U൴V൴�NRQXPXQGDGÕU��g]HOO൴NOH�]DI൴\HW�DQDO൴]൴�൴úOHPOHU൴�YH�V൴EHU�VDOGÕUÕ�
H\OHPOHU൴Q൴Q�HWN൴O൴�RODE൴OPHV൴�൴o൴Q�൴ON�DGÕP�RODQ�EDúDUÕOÕ�E൴U�E൴OJ൴�WRSODPD��NHú൴I��
V�UHF൴Q൴Q�DoÕN�ND\QDNODU��]HU൴QGHQ�\DSÕOPDVÕ�JHUHNPHNWHG൴U�>��@�

�������&�æP�0F^SFP�åXYNMGFWFYæSæS�&[FSYFOQFWæ�[J�
)J_F[FSYFOQFWæ

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�൴N൴�XFX�NHVN൴Q�EÕoDN�úHNO൴QGH�൴IDGH�HG൴OPHNWHG൴U��$oÕN�
ND\QDN�൴VW൴KEDUDWÕ��]HU൴QH�oDOÕúDQ�E൴U൴POHU�EX�JHUoH÷൴Q�E൴O൴QF൴QGH�RODUDN�൴VW൴K-
EDUDW�WRSODPD�YH�DQDO൴]�V�UHoOHU൴Q൴�KDVVDV൴\HWOH�\�U�WPHN�]RUXQGDGÕUODU�

$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�VD÷ODGÕ÷Õ�HQ�E�\�N�NROD\OÕN��E൴OJ൴\H�HU൴úPHQ൴Q�G൴-
÷HU�൴VW൴KEDUDW�HOGH�HWPH�\|QWHPOHU൴QH�J|UH�oRN�GDKD�]DKPHWV൴]�YH�U൴VNV൴]�RO-
PDVÕGÕU��øN൴QF൴�G�Q\D�VDYDúÕQGDQ�൴W൴EDUHQ�DoÕN�ND\QDNODUGDQ�൴VW൴KEDUDW�WRSOD-
\DQ�SHUVRQHO൴Q�G൴÷HU�DODQODUGDQ�൴VW൴KEDUDW�WRSOD\DQ�SHUVRQHOH�J|UH�GDKD�UDKDW�
ROGX÷X�WHFU�EH�HG൴OP൴úW൴U�>��@�

$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�VD÷ODGÕ÷Õ�F൴GG൴�DYDQWDMODU�ROPDNOD�E൴UO൴NWH�E൴UWDNÕP�
]RUOXNODU�YH�SUREOHPOHU൴�GH�EHUDEHU൴QGH�JHW൴UPHNWHG൴U��øON�J|]H�oDUSDQ�GXUXP�
DoÕN�ND\QDN�൴VW൴KEDUDWÕQGDQ�HOGH�HG൴OHQ�YHU൴OHU൴Q�E�\�N�P൴NWDUGD�ROPDVÕGÕU��%X�
GXUXP�DYDQWDM�J൴E൴�J|]�NVH�GH�EX�NDGDU�E�\�N�P൴NWDUGD�YHU൴\൴�൴úOHPHN��DQDO൴]�
HWPHN�YH�DQODPODQGÕUPDN�KHP�൴VW൴KEDUDW�VHUY൴VOHU൴�KHP�GH�|]HO�RUJDQ൴]DV\RQODU�
WDUDIÕQGDQ�F൴GG൴�E൴U�൴ú�\�N�G�U��d�QN��JU൴�E൴U�DODQ�RODUDN�Q൴WHOHQG൴U൴OHQ�DoÕN�ND\-
QDNODUGDQ�HOGH�HG൴OHQ�YHU൴OHU൴Q�KDQJ൴OHU൴Q൴Q�DQDO൴]�V�UHoOHU൴QH�GkK൴O�HG൴OHFH÷൴QH�
NDUDU�YHUPHN�GDK൴�]RU�E൴U�V�UHo�RODUDN�NDEXO�HG൴OPHNWHG൴U�>��@�

(OGH�HG൴OPHN�൴VWHQ൴OHQ�VSHV൴I൴N�E൴U�E൴OJ൴\H�DoÕN�ND\QDNODU��]HU൴QGHQ�HU൴úHE൴O-
PHN�oR÷X�]DPDQ�P�PN�Q�ROPDPDNWDGÕU��g]HOO൴NOH�NDUúÕ�൴VW൴KEDUDW�VHUY൴VOH-
U൴Q൴Q�\D�GD�|]HO�ú൴UNHWOHU൴Q�J൴]O൴O൴N�|QOHPOHU൴�NDSVDPÕQGD�EX�WDU]�oRN�GH÷HUO൴�
YHU൴OHU�DoÕN�ND\QDNWDQ�HU൴ú൴OHE൴OPHNWHQ�oÕNDUWÕOPDNWDGÕU��%X�KkO൴\OH�DoÕN�ND\-
QDN�൴VW൴KEDUDWÕQGDQ�HOGH�HG൴OHQ�YHU൴OHU�KD\DW൴�|QHPH�VDK൴S�E൴OJ൴OHU�RODUDN�GH-
÷HUOHQG൴U൴OPHPHNWHG൴U�>��@�

$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�EDúND�E൴U�|QHPO൴�DYDQWDMÕ�൴VH�WRSOXPVDO�HNRQRP൴N�
YH�V൴\DV൴�KDUHNHWOHU൴Q�DQDO൴]൴Q൴Q�\DSÕOPDVÕQD�IÕUVDW�WDQÕ\DFDN�NROD\�HU൴ú൴OHE൴O൴U�
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E�\�N�P൴NWDUGD�YHU൴�VD÷ODPDVÕGÕU��%DúND�E൴U�൴QVDQ�൴VW൴KEDUDWÕ�YH�YH\D�WHNQ൴N�
൴VW൴KEDUDW�NXOODQÕOPDGDQ�WRSOXPODUOD�൴OJ൴O൴�RODUDN�DoÕN�ND\QDN�൴VW൴KEDUDWÕQGDQ�
F൴GG൴�YHU൴OHU�WRSODQDE൴OPHNWHG൴U��$QFDN�VWUDWHM൴N�E൴U�DQDO൴]�\DSÕODE൴OPHV൴�൴o൴Q�
EX�YHU൴OHU�WHN�EDúÕQD�\HWHUO൴�ROPDPDNWDGÕU���VWHO൴N�GHPRNUDV൴�YH�|]J�UO�NOHU�
ED÷ODPÕQGD�J|UHFH�NDSDOÕ�WRSOXPODUÕQ�N൴WOHVHO�GH÷൴ú൴P�J|VWHUG൴÷൴�G|QHPOHUGH�
DoÕN�ND\QDNODUGDQ�HOGH�HG൴OHQ�E൴OJ൴OHU�\DQÕOWÕFÕ�RODE൴OPHNWHG൴U�>��@�

$oÕN�ND\QDNODUGDQ�HOGH�HG൴OHQ�YHU൴OHU൴Q��o�QF��WDUDIODUOD�\D�GD�൴ú�E൴UO൴÷൴�൴o൴Q-
GH�ROXQDQ�G൴÷HU�SD\GDúODUOD�SD\ODúÕOPDVÕ�GDKD�NROD\�ROGX÷X�J൴E൴�VHUW�J�YHQO൴N�
SURWRNROOHU൴QGHQ�GH�PXDIWÕU��$oÕN�ND\QDNODUGDQ�E൴OJ൴�WRSODPD�V�UHF൴QGH�DVÕO�
E൴OJ൴\൴� WRSOD\DQ� RUJDQ൴]DV\RQXQ� NHQG൴V൴Q൴� IDUNOÕ� N൴PO൴NOHU� DOWÕQGD� J൴]OHPH-
V൴�P�PN�QG�U��0HG\DGDN൴�YHU൴OHU൴�WRSOD\DQ��WDVQ൴IOH\HQ�YH�DQDO൴]�HG൴OPH\H�
KD]ÕU�KkOH�JHW൴UHQ�PHG\D�WDN൴S�ú൴UNHWOHU൴�EX�DPDoOD�NXOODQÕOPÕú�YH�൴VW൴KEDUDW�
VHUY൴VOHU൴�DGÕQD�oDOÕúPDODU�\�U�WP�úOHUG൴U��7RSODQDQ�EX�YHU൴OHU��ONHOHU�DUDVÕQ-
GD�SD\ODúÕODUDN�DVNHUv�൴VW൴KEDUDW�V�UHoOHU൴QGH�DNW൴I�RODUDN�NXOODQÕOPÕúWÕU�>��@��

8]DN�ORNDV\RQODUGDN൴�VSHV൴I൴N�NRQXODUOD�൴OJ൴O൴�J�QFHO�E൴OJ൴OHU�KÕ]OÕ�E൴U�úHN൴O-
GH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�൴OH�HOGH�HG൴OHE൴OPHNWHG൴U��5HVPv�GRN�PDQODUGD�\HU�
DOPD\DQ�\D�GD�J�QFHOO൴÷൴Q൴�\൴W൴UP൴ú�E൴OJ൴OHU�DoÕN�ND\QDNODUGDQ�WH\൴W�HG൴OHUHN�
GDKD�VD÷OÕNOÕ�GH÷HUOHQG൴UPH�\DSÕOPDVÕQÕ�VD÷ODPDNWDGÕU��$oÕN�ND\QDN�൴VW൴KED-
UDWÕQGDQ� HOGH� HG൴OHQ� YHU൴OHU� PHYFXW� UHVPv� GRN�PDQODUOD� GR÷UXODQDE൴OHFH÷൴�
J൴E൴�EDúND�GHYOHWOHUH�D൴W�HOH�JHo൴U൴OHQ�UHVPv�GRN�PDQODU�GD�D\QÕ�úHN൴OGH�DoÕN�
ND\QDN�൴VW൴KEDUDWÕQGDQ�HOGH�HG൴OHQ�YHU൴OHUOH�GR÷UXODQDE൴OPHNWHG൴U�>��@��

.ÕVDFD� E൴OJ൴� oDUSÕWPD� RODUDN� WDQÕPODQDQ� ³GH]HQIRUPDV\RQ´� DoÕVÕQGDQ� DoÕN�
ND\QDN�൴VW൴KEDUDWÕ�oRN�NÕUÕOJDQ�\DSÕGDGÕU��7RSOXPVDO�PDQ൴S�ODV\RQ�DPDFÕ\OD�
SURSDJDQGD�>��@�YH�NDUúÕ�SURSDJDQGD�DUDFÕ�RODUDN�DNW൴I�E൴U�úHN൴OGH�NXOODQÕODQ�
N൴WOH�൴OHW൴ú൴P�DUDoODUÕ��]HU൴QGHQ�DoÕN�ND\QDN�൴VW൴KEDUDW�DQDO൴]൴�\DSPDN�\DQOÕú�
VRQXoODU�YHUHE൴OPHNWHG൴U���

�����������>´_^æQIF�&�æP�0F^SFP�åXYNMGFWFYæ

%൴OJ൴�YH�øOHW൴ú൴P�WHNQRORM൴OHU൴QGHN൴�JHO൴úPHOHU�����\�]\ÕOD�GDPJDVÕQÕ�YXUPXú�
KDWWD� EX� \�]\ÕOÕQ� DGÕQÕQ� ³E൴OJ൴� oD÷Õ´�� ³WHNQRORM൴� oD÷Õ´�� ³൴QWHUQHW� oD÷Õ´� J൴E൴�
NDYUDPODUOD�DQÕOPDVÕQÕ�VD÷ODPÕúWÕU��ù�SKHV൴]�N൴�G�Q\DQÕQ�oRN�IDUNOÕ�E|OJHOH-
U൴QGHN൴�൴QWHUQHW�NXOODQÕFÕ�VD\ÕODUÕQÕQ�J�QGHQ�J�QH�DUWPDVÕ�YH�DNÕOOÕ�WHOHIRQODUÕQ�
\D\JÕQODúPDVÕ\OD�E൴UO൴NWH�VRQ�NXOODQÕFÕ\D�K൴WDS�HGHQ�N൴ú൴VHO�PRE൴O�X\JXODPD-
ODUÕQ�DGHWD�SDWODPD�\DSPDVÕ��KHP�YHU൴\H�HU൴ú൴P�KH�GH�YHU൴��UHWPH�DQODPÕQGD�
WDP�E൴U�SDUDG൴JPD�GH÷൴ú൴P൴QH�\RO�DoPÕúWÕU��
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9FGQT������)´S^F�åSYJWSJY�0ZQQFSæR�åXYFYNXYNPQJWN�@��B
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/ Karayipler

����������� ����	 ����������� �����	 ������	 �����	

4VXE�)SïY ����������� ����	 ����������� �����	 ������	 ����	

0Y^I]�&QIVMOE ����������� ����	 ����������� �����	 ����	 ����	

Okyanusya / 
Avustralya

���������� ����	 ���������� �����	 ����	 ����	

)¦3=&�
TOPLAMI

������������� 100,0 % ������������� �����	 ������	 100,0 %

øVWDW൴VW൴NOHU�൴QFHOHQG൴÷൴QGH�VRQ�\൴UP൴�\ÕOGD�G�Q\D�൴QWHUQHW�NXOODQÕFÕODUÕQÕQ�VD-
\ÕVÕ�³RQ�E൴U´�NDWWDQ�GDKD�ID]OD�DUWWÕ÷Õ�J|U�OPHNWHG൴U��$oÕN�ND\QDN�൴VW൴KEDUDWÕ-
QÕQ�DQD�ND\QD÷ÕQÕ�ROXúWXUDQ�V൴EHU�DODQÕQ��൴OHW൴ú൴P�NDWPDQÕ�DoÕVÕQGDQ�HQ�D]�³RQ�
E൴U´�NDW�E�\�G�÷��J|U�OPHNWHG൴U��%XQXQOD�E൴UO൴NWH�EX�൴OHW൴ú൴P�NDQDOÕQÕ�NXO-
ODQDQ�P൴O\DUODUFD�൴QWHUQHW�NXOODQÕFÕVÕQÕQ��UHWW൴÷൴�൴oHU൴N�GH�G൴NNDWH�DOÕQGÕ÷ÕQ-
GD�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�DoÕVÕQGDQ�VRQ�\൴UP൴�\ÕOGDN൴�E�\�PH\൴�KHVDSODPDN�
GDK൴�oRN�HNVWUD�E൴U�oDOÕúPD�\DSPD\Õ�JHUHNW൴UPHNWHG൴U�

����\�]\ÕOGD�NDPX\D�DoÕN�\D�GD�DoÕN�ND\QDN�RODUDN�൴IDGH�HG൴OHQ�YHU൴OHU൴Q��UH-
W൴OPHV൴��ND\GHG൴OPHV൴�YH�SD\ODúÕOPDVÕ�DoÕVÕQGDQ�WDP�E൴U�GHYU൴P�\DúDQPÕúWÕU��
øQWHUQHW� YH� G�Q\D� oDSÕQGD� D÷ÕQ� �ZZZ�� KÕ]OÕ� E�\�PHV൴Q൴Q� \DQÕ� VÕUD��PRE൴O�
൴OHW൴ú൴P� WHNQRORM൴V൴Q൴Q�\D\JÕQ�RODUDN�EHQ൴PVHQPHV൴� YH� ൴OHUOHPHV൴� ൴OH� E൴UO൴N-
WH�DoÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�NXOODQÕOPDVÕ��൴VW൴KEDUDW��SRO൴W൴ND�YH�൴ú�G�Q\DVÕQÕ�
GR÷UXGDQ� WHV൴U൴�DOWÕQD�DOPÕúWÕU��%X�GHYU൴P�� ൴QVDQODUÕQ�VRV\DO�YH�SURIHV\RQHO�
RODUDN�QDVÕO�E൴OJ൴�HG൴QG൴NOHU൴Q൴��I൴N൴UOHU൴Q൴�QDVÕO�൴IDGH�HWW൴NOHU൴Q൴�YH�E൴UE൴UOHU൴\OH�
QDVÕO�HWN൴OHúW൴NOHU൴Q൴�F൴GG൴�|Oo�GH�GH÷൴úW൴UP൴úW൴U��gQHPO൴�E൴U�úHN൴OGH��JHOHQHN-
VHO�E൴OJ൴�ND\QDNODUÕ�YH�NDQDOODU�EX�\HQ൴�VDQDO�RUWDPD�X\XP�VD÷ODPDN�YH�GR÷UX�
E൴OJ൴Q൴Q�VDK൴E൴�RODUDN�YDUOÕNODUÕQÕ�NRUXPDN�൴o൴Q�E�\�N�oDED�VDUI�HWP൴ú�ROVD�GD�
VRQ�NXOODQÕFÕQÕQ�\�NVHO൴ú൴��UHW൴OHQ�൴oHU൴N��|]HOO൴NOH�VRV\DO�PHG\D��E൴OJ൴�RUWDPÕ-
QÕ�E�\�N�|Oo�GH�IDUNOÕODúWÕUPÕúWÕU�>��@�
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6RV\DO� PHG\D� ���� \�]\ÕOGD� RUWD\D� oÕNDQ� HQ� |QHPO൴� PHFUDODUGDQ� E൴U൴V൴� RO-
PXúWXU��$oÕN�ND\QDN� ൴VW൴KEDUDWÕQÕQ�HQ�NU൴W൴N�E൴OHúHQOHU൴QGHQ�E൴U൴V൴�RODQ�VRV-
\DO�PHG\D� ൴OH� ൴OJ൴O൴�$%'�g]HO�.XYYHWOHU� NRPXWDQOÕ÷Õ� J|UHY൴Q൴� \�U�WHQ�E൴U�
JHQHUDO��³+HS৻P৻]�EX�DODQÕ��VRV\DO�PHG\D��UXW৻Q�E৻U�RSHUDV\RQ�DODQÕ�RODUDN�
J|UPHO৻\৻]�� øQVDQODUÕQ�QDVÕO� HWN৻OHúW৻NOHU৻Q৻� \HQ৻GHQ� WDQÕPOÕ\RU��%X�DUDoODUÕ�
NXOODQPDGDN৻�EDúDUÕPÕ]�� ৻QFHOHG৻÷৻P৻]�D÷ODUÕ�QH�NDGDU� ৻\৻�DQDO৻]�HWW৻÷৻P৻]H�
J|UH�EHO৻UOHQHFHNW৻U�´�úHNO൴QGH�DoÕNODPDODUGD�EXOXQPXúWXU�>��@�

2UJDQ൴]DV\RQODUÕQ�E൴OJ൴� WHNQRORM൴V൴Q൴� �%7��NXOODQPD�E൴o൴P൴�VRQ�\൴UP൴�\ÕOGD�
|QHPO൴�|Oo�GH�GH÷൴úP൴úW൴U��6RV\DO�PHG\D��EXOXW�E൴O൴ú൴P�YH�E൴OJ൴�WHNQRORM൴OHU൴-
Q൴Q�VRQ�NXOODQÕFÕ�WDUDIÕQGD�\R÷XQODúPDVÕ�J൴E൴�\HQ൴�H÷൴O൴POHU൴Q�RUWD\D�oÕNPDVÕ��
GDKD�ID]OD�YHU൴PO൴O൴N��PDO൴\HW�WDVDUUXIX�YH�\HQ൴�൴ú�IÕUVDWODUÕQÕQ�SD\ODúÕOPDVÕ��
PDQ൴S�OH�HG൴OPHV൴�YH� VX൴൴VW൴PDO�HG൴OPHV൴��]HU൴QGH�GHU൴Q�HWN൴OHU�\DUDWPÕúWÕU��
6൴EHU� J�YHQO൴N� SHUVSHNW൴I൴QGHQ� EDNÕOGÕ÷ÕQGD� RUJDQ൴]DV\RQODU� YH� oDOÕúDQODUÕ��
N|W��DPDoODU�൴o൴Q�NXOODQÕODE൴OHFHN�DoÕN�ND\QDNODUGDQ�HU൴ú൴OHE൴O൴U�YHU൴OHU��UHW-
PHNWHG൴U�>��@�

�����&�.0�0&>3&0�å89å-'&7&9.�9451&2&�8�7*(å

$oÕN�ND\QDNODUGDQ��o�IDUNOÕ�úHN൴OGH�E൴OJ൴�WRSODQPDNWDGÕU�>��@�

�x 3DV৻I�E৻OJ৻�WRSODPD� (Q�J�YHQO൴�DoÕN�ND\QDN�൴VW൴KEDUDW�WRSODPD�\|Q-
WHP൴G൴U��o�QN��VDGHFH�WDPDPHQ�NDPX\D�DoÕN�ND\QDNODUD�HU൴ú൴P�VD÷-
ODQPDNWDGÕU��%X�\|QWHPGH�DQRQ൴P�NDOÕQPDVÕ�P�PN�QG�U�o�QN��KH-
GHI�DOÕQDQ�ND\QD÷D�HU൴úPHN�൴o൴Q�൴VWHPF൴�WDUDIÕQGDQ�K൴oE൴U�E൴OJ൴��G൴M൴WDO�
D\DN�൴]൴��J|QGHU൴OPHPHNWHG൴U�

�x <DUÕ� SDV৻I� E৻OJ৻� WRSODPD��3DV൴I� E൴OJ൴� WRSODPD�\|QWHP൴QH� J|UH� E൴UD]�
GDKD� U൴VNO൴G൴U�� o�QN�� KHGHI� DOÕQDQ� ND\QDN� V൴VWHPH� HU൴úHE൴OPHN� ൴o൴Q�
ED]Õ�E൴OJ൴OHU�൴VWHPF൴�WDUDIÕQGDQ�J|QGHU൴OPHN�]RUXQGDGÕU��$QFDN�\൴QH�
GH�ED÷ODQWÕ�൴]OHU൴Q൴Q�EHOO൴�E൴U�VHY൴\H\H�NDGDU�J൴]OHQPHV൴�P�PN�QG�U��
+HGHI�DOÕQDQ�DoÕN�ND\QDN�V൴VWHP�\|QHW൴F൴OHU൴�൴\൴�VHY൴\HGH�WHNQ൴N�E൴O-
J൴\H�YH�൴OHW൴ú൴P�DOW�\DSÕVÕQD�VDK൴S�൴VH�YHU൴�WRSOD\DQ�NXOODQÕFÕODUÕ�WHVS൴W�
HGHE൴OPHNWHG൴U�

�x $NW৻I�E৻OJ৻�WRSODPD��%X�\|QWHPGH�KHGHI�DOÕQDQ�DoÕN�ND\QDN�V൴VWHP൴�
൴OH�൴VWHPF൴�NDUúÕOÕNOÕ�RODUDN�WDPDPHQ�E൴UE൴U൴Q൴�GR÷UXODPDN�]RUXQGDGÕU��
%X�\|QWHP�ED]Õ�VHQDU\RODUGD�HU൴ú൴OHQ�DoÕN�ND\QDN�V൴VWHP൴�EHO൴UO൴�KHGH-
IH�\|QOHQG൴UPHN�൴o൴Q�E൴O൴QoO൴�RODUDN�GD�X\JXODQPDNWDGÕU�
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������� &�æP�0F^SFP�åXYNMGFWFYæ�9TUQFRF��SHJXN�-F_æWQæP

$oÕN�ND\QDNODUGDQ�E൴OJ൴�WRSODPD�൴úOHP൴QH�EDúODPDGDQ�|QFH�E൴OJ൴�J�YHQO൴÷൴-
Q൴Q�VD÷ODQDE൴OPHV൴�൴o൴Q�ED]Õ�WHNQ൴N�|QOHPOHU൴Q�DOÕQPDVÕ�JHUHNPHNWHG൴U��,QWHU-
QHW��]HU൴QGHQ�൴OHW൴ú൴P�NXUXOXUNHQ�HU൴ú൴OHQ�KHGHI�V൴VWHPH�JHUoHN�,3�DGUHV൴�E൴O-
J൴V൴Q൴Q�J|QGHU൴OPHPHV൴�൴o൴Q�EDV൴W�|QOHPOHU�\HWHUO൴�ROPDNWDGÕU��6DQDO�VXQXFX��
931�\D�GD�9HN൴O�6XQXFX��3UR[\��J൴E൴�WHNQRORM൴OHU൴Q�NXOODQÕOPDVÕ�,3�DGUHV൴Q൴Q�
J൴]OHQPHV൴�൴o൴Q�oR÷X�VHQDU\RGD�HWN൴O൴�E൴U�o|]�P�RODUDN�NDEXO�HG൴OPHNWHG൴U�

:HE�V൴WHOHU൴QH�HU൴ú൴P�HVQDVÕQGD�KDQJ൴�E൴OJ൴OHU൴Q�NDUúÕ�WDUDID�J|QGHU൴OG൴÷൴�൴OH�൴O-
J൴O൴�EDV൴W�ZHE�X\JXODPDODUÕ�GD�NXOODQÕODE൴OPHNWHG൴U��%XQODUD�|UQHN�RODE൴OHFHN�
E൴U�X\JXODPD�³ZZZ�EURZVHUOHDNV�FRP´�DGUHV൴��]HU൴QGHQ�K൴]PHW�YHUPHNWHG൴U��
%X�V൴WH��]HU൴QGHQ�,3�DGUHV൴��MDYDVFU൴SW�VHoHQHNOHU൴��FR÷UDI൴�ORNDV\RQ�J൴E൴�HU൴-
ú൴OHQ�V൴VWHPOHUH�G൴M൴WDO�D\DN�൴]OHU൴Q�EÕUDNÕODE൴OG൴÷൴�E൴UoRN�|]HOO൴N�NRQWURO�HG൴-
OHE൴OPHNWHG൴U�

đJPNQ������Ƽ\\\�GWT\XJWQJFPX�HTRƽ�<JG�8NYJXN�*PWFS��æPYæXæ
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:HE�V൴WHOHU൴QH�ED÷ODQÕOÕUNHQ�൴úOHW൴P�V൴VWHP൴�YH�൴QWHUQHW�JH]J൴Q൴�WDUDIÕQGDQ�RWR-
PDW൴N�RODUDN��UHW൴OHQ�oHUH]OHU�YH�JHo൴F൴�GRV\DODU�DoÕN�ND\QDN�DUDúWÕUPDVÕ�|Q-
FHV൴QGH�WHP൴]OHQPHO൴G൴U��*൴U൴ú�\DSÕOPÕú�KHVDS�E൴OJ൴OHU൴�V൴O൴QPHO൴�YH�H÷HU�൴QWHU-
QHW�WDUD\ÕFÕVÕ�X\JXODPD��&KURPH��)൴UHIR[��GHVWHNO൴\RUVD�J൴]O൴�PRG�VHoHQH÷൴��
�൴QFRJQ൴WR�PRGH��NXOODQÕOPDOÕGÕU�

đJPNQ����� Ƽ\\\�KFPJSFRJLJSJWFYTW�HTRƽ�<JG�8NYJXN�*PWFS�,®W´SY´X´

$NW൴I�E൴OJ൴�WRSODPD�V�UHoOHU൴QGH�EHOO൴�E൴U�DoÕN�ND\QDN�V൴VWHP൴QH�HU൴úHE൴OPHN�൴o൴Q�
SURI൴O�ROXúWXUXOPDVÕ�JHUHN൴\RUVD��WXWDUOÕ�E൴U�VDKWH�SURI൴O�ROXúWXUXOPDOÕGÕU��6DKWH�
E൴U�VRV\DO�PHG\D�KHVDEÕ�NXOODQÕOPDVÕ�JHUHNHQ�GXUXPODUGD�K൴oE൴U�DUNDGDú�ED÷-
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ODQWÕVÕ�ROPD\DQ�\D�GD�K൴oE൴U�GHWD\OÕ�E൴OJ൴�൴oHUPH\HQ�ERú�E൴U�SURI൴O�G൴NNDW�oHNH-
FH÷൴QGHQ�DoÕN�ND\QDN�DUDúWÕUPDVÕQÕ�VHNWH\H�X÷UDWDE൴OHFHNW൴U��%X�WDU]�VDKWH�SURI൴O�
�UHWPH�൴úOHP൴QH�oRUDS�NXNODVÕ��VRFN�SXSSHW��GHQ൴OPHNWHG൴U�>��@��7XWDUOÕ�VDKWH�
SURI൴O��UHW൴OHE൴OPHN�൴o൴Q�NXOODQÕODE൴OHFHN�X\JXODPDODUGDQ�E൴U൴V൴�³ZZZ�IDNHQD-
PHJHQHUDWRU�FRP´�ZHE�V൴WHV൴G൴U��8\JXODPD��]HU൴QGHQ�EHOO൴�E൴U�E|OJHGH�\DúD-
\DQ��JHUoHNo൴�൴OHW൴ú൴P�E൴OJ൴OHU൴QH�YH�൴V൴PH�VDK൴S�E൴U�SURI൴O�ROXúWXUXODE൴OPHNWHG൴U�

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�WRSODPD�V�UHF൴QH�EDúODPDGDQ�|QFH�NXOODQÕODFDN�\D-
]ÕOÕPODU�YH�J�YHQO൴N�SURJUDPODUÕ�HQ� VRQ�V�U�POHU൴QH�\�NVHOW൴OPHO൴G൴U��$\UÕ-
FD�HU൴ú൴OHFHN�ND\QDNODUÕQ�J�QFHOO൴÷൴�YH�J�YHQ൴O൴UO൴÷൴�SHU൴\RG൴N�RODUDN�NRQWURO�
HG൴OPHO൴G൴U��$UDúWÕUÕODFDN�ZHE�DGUHVOHU൴��H�SRVWD�DGUHVOHU൴��VRV\DO�PHG\D�KH-
VDSODUÕ��,3�$GUHVOHU൴�YH�DQDKWDU�NHO൴PHOHU�J|]GHQ�JHo൴U൴OPHO൴G൴U��$oÕN�ND\QDN�
൴VW൴KEDUDWÕQGD�E�\�N�P൴NWDUGD�YHU൴� WRSODQPDVÕ�YH� ൴úOHQPHV൴�V�UHF൴�F൴GG൴�E൴U�
GRQDQÕP� ND\QD÷Õ� JHUHNW൴UHFH÷൴QGHQ� ൴úOHPOHUH� EDúODPDGDQ� |QFH�PHYFXW� DOW�
\DSÕ�YH�\D]ÕOÕP�NDE൴O൴\HWOHU൴�JHUHNHQ�VHY൴\H\H�JHW൴U൴OPHO൴G൴U�

6RQ�RODUDN�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�WRSODPD�൴úOHP൴�H÷HU�E൴U�RUJDQ൴]DV\RQ�WDUD-
IÕQGDQ�\DSÕOÕ\RUVD�RUJDQ൴]DV\RQXQ�\D]ÕOÕ�YH�\D]ÕOÕ�ROPD\DQ�NXUDOODUÕ�J|]GHQ�
JHo൴U൴OHUHN�KHUKDQJ൴�E൴U�NXUDOÕQ�൴KODO�HG൴OPHV൴�|QOHQPHO൴G൴U��$\QÕ�úHN൴OGH�HU൴-
ú൴OHFHN�DoÕN�ND\QDN�SODWIRUPXQXQ�GD�úDUWODUÕ�YH�NXUDOODUÕ�൴QFHOHQHUHN�PHYFXW�
KDNODU�oHUoHYHV൴QGH�V�UHo�\|QHW൴OPHO൴G൴U�

�������&�æP�0F^SFP�åXYNMGFWFYæ�)®SL´X´

.ODV൴N�൴VW൴KEDUDW�WRSODPD�G|QJ�V��EHú�WHPHO�VDIKDGDQ�ROXúPDNWDGÕU��øON�DúDPDGD�
൴VW൴KEDUDW�WRSODPD�V�UHF൴QGH�QH\൴Q�QDVÕO�\DSÕODFD÷Õ�൴OH�൴OJ൴O൴�E൴U�SODQODPD�\DSÕO-
PDNWDGÕU��øN൴QF൴�DúDPDGD�EHO൴UOHQHQ�SODQ�GR÷UXOWXVXQGD�E൴OJ൴�WRSODQPDNWDGÕU��
7RSODQDQ�E൴OJ൴OHU�൴úOHQHUHN�E൴U�൴VW൴KEDUDW�UDSRUX�ROXúWXUXOPDNWDGÕU��7RSODQDQ�YH�
UDSRUODQDQ�W�P�E൴OJ൴OHU�WHNUDUGDQ�GHWD\OÕ�RODUDN�DQDO൴]�HG൴OHUHN�QH\൴Q��QDVÕO��QH-
GHQ�ROGX÷X�YH�JHOHFHNWH�QH�RODFD÷Õ�VRUXODUÕQÕQ�FHYDEÕ�YHU൴OPHNWHG൴U��6RQ�DúDPDGD�
HOGH�HG൴OHQ�W�P�oÕNWÕODU�NDUDU�YHU൴F൴OHUH�YH�൴OJ൴O൴OHU൴QH�GD÷ÕWÕOPDNWDGÕU�>��@��

$oÕN�ND\QDN�൴VW൴KEDUDW�G|QJ�V��൴OH�൴OJ൴O൴�IDUNOÕ�PRGHOOHU�JHO൴úW൴U൴OPHNOH�EHUD-
EHU�DQD�KDWODUÕ\OD�NODV൴N�൴VW൴KEDUDW�WRSODPD�G|QJ�V�QH�E൴UH�E൴U�EHQ]HPHNWHG൴U�

1. 3ODQODPD�$úDPDVÕ��3ODQQ৻QJ�� %X�DúDPDGD�DoÕN�ND\QDNODUGDQ�WRS-
ODQDFDN�E൴OJ൴OHU�WHVS൴W�HG൴OPHNWHG൴U��*HUHNV൴Q൴POHUH�J|UH�WDN൴S�HG൴OH-
FHN�DGÕPODU�|QFHO൴N�VÕUDVÕQD�J|UH�EHO൴UOHQG൴NWHQ�VRQUD�E൴OJ൴�WRSODPD�
൴úOHP൴Q൴Q�VRQXQGD�XODúÕOPDVÕ�JHUHNHQ�KHGHIOHU�QHWOHúW൴U൴O൴U�
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2. %৻OJ৻�7RSODPD�$úDPDVÕ��&ROOHFW৻RQ���(U൴ú൴OPHV൴�SODQODQDQ�DoÕN�ND\-
QDNODUD�HU൴ú൴OHUHN�KHU�W�UGHQ�YHU൴OHU൴Q�WRSODQPDVÕ�YH�PXKDID]D�HG൴O-
PHV൴�V�UHF൴G൴U��%൴OJ൴�WRSODPD�IDUNOÕ�ND\QDNODUGDQ��IDUNOÕ�SODWIRUPODU-
GDQ�YH�IDUNOÕ�IRUPDWODUGD�RODE൴OPHNWHG൴U��%X�DúDPDGD�KD]ÕU�X\JXOD-
PDODU�NXOODQÕODE൴OHFH÷൴��൴KW൴\Do�GX\XODQ�GXUXPODUGD�|]HO�\D]ÕOÕPODU�
GD�JHO൴úW൴UPHN�JHUHNPHNWHG൴U�

3. %৻OJ৻�øúOHPH�$úDPDVÕ��3URFHVV৻QJ�� 7RSODQDQ�YHU൴OHU൴Q�DQDO൴]�൴úOH-
P൴QGH�NXOODQDE൴OPHV൴�൴o൴Q�JHUHNO൴�G�]HQOHPH��WDVQ൴IOHPH��GR÷UXODPD�
YH�WHP൴]OHPH�൴úOHP൴G൴U��$oÕN�ND\QDN�൴VW൴KEDUDWÕQGD�E�\�N�P൴NWDUGD�
YHU൴�WRSODQGÕ÷Õ�൴o൴Q�EX�DúDPD�WRSODQDQ�YHU൴OHU൴Q�NÕ\PHWOHQG൴U൴OHE൴O-
PHV൴� ൴o൴Q�oRN�|QHP�DU]�HWPHNWHG൴U��<DEDQFÕ�G൴OGH�WRSODQDQ�YHU൴OHU�
DQDO൴VWOHU൴Q�NHQG൴�G൴O൴QGH�DQDO൴]�\DSDE൴OPHV൴�൴o൴Q�EX�DúDPDGD�oHY൴U൴-
\H�WDE൴�WXWXOPDNWDGÕUODU�

4. $QDO৻]�$úDPDVÕ� �$QDO\V৻V��� %൴OJ൴� ൴úOHPH� DúDPDVÕQGDQ� VRQUD� \D-
SÕODQ� DQDO൴]� ൴úOHP൴Q൴Q� ൴ON� DGÕPÕ� KHGHIOHQHQ� ൴VW൴KEDUDW� DoÕVÕQGDQ�
ID\GDVÕ� RODFDN� YH� ID\GDVÕ� ROPD\DFDN� YHU൴OHU൴Q� D\UÕúWÕUÕOPDVÕGÕU��
)D\GDOÕ�RODE൴OHFHN�YHU൴OHU�WHVS൴W�HG൴OG൴NWHQ�VRQUD�EX�YHU൴OHU�GH��o�
DOW� DúDPDGD� DQDO൴]� HG൴OPHNWHG൴UOHU��%൴U൴QF൴V൴� WHVS൴W� HG൴OHQ� YHU൴OHU�
GR÷UXODQPDNWD��DXWKHQW൴FDW൴RQ��\DQ൴�GR÷UX�RODQODU�൴OH�VDKWH�\DQOÕú�
RODQODU� D\UÕúWÕUÕOPDNWDGÕU�� øN൴QF൴V൴� E�W�QO�N� �൴QWHJU൴W\�� DoÕVÕQGDQ�
YHU൴OHU൴Q�J�YHQ൴O൴UO൴÷൴�NRQWURO�HG൴OPHNWHG൴U��ho�QF��DúDPD�൴VH�WRS-
ODQDQ�YHU൴OHU൴Q�HOGH�EXOXQDQ�G൴÷HU�YHU൴OHUOH�E൴UOHúW൴U൴OHUHN��FRQWH[W��
NÕ\PHWOHQG൴U൴OPHV൴G൴U�

5. 5DSRUODPD�$úDPDVÕ� �3URGXFW৻RQ��� %X� DúDPDGD� DUWÕN� HOGH� HG൴OHQ�
YHU൴OHU� DQDO൴]� V�UHoOHU൴QGHQ� JHo൴U൴OHUHN�� NÕ\PHWOHQG൴U൴OP൴ú� \DQ൴� ൴V-
W൴KEDUDW�KkO൴QH�JHOP൴úW൴U��(OGH�HG൴OHQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�\D]ÕOÕ�
UDSRUODU��V|]O��EU൴I൴QJOHU��YHU൴�J|UVHOOHúW൴UPH�DUDoODUÕ�൴OH�KD]ÕUODQPÕú�
G൴\DJUDPODU�YH�EHQ]HU൴�PDWHU\DOOHU�൴OH�E൴U��U�Q�KkO൴QH�JHW൴U൴OPHNWH�
YH� DUú൴YOHQPHNWHG൴U�� $oÕN� ND\QDN� ൴VW൴KEDUDWÕQÕQ� GRN�PDQWDV\RQX�
KHU�DúDPDGD�\DSÕODE൴OPHNOH�E൴UO൴NWH�EX�DúDPDGD�Q൴KD൴�YH�HQ�|QHPO൴�
KkO൴Q൴�DOPDNWDGÕU�

6. 'D÷ÕWÕP�$úDPDVÕ��'৻VVHP৻QDW৻RQ���6RQ�RODUDN�HOGH�HG൴OHQ�DoÕN�ND\-
QDN� ൴VW൴KEDUDWÕ�NDUDU�YHU൴F൴OHU��\|QHW൴F൴OHU�\D�GD� ൴OJ൴O൴OHU൴� ൴OH�SD\OD-
úÕOPDNWDGÕUODU��$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�GD÷ÕWÕPÕ�൴ON�RODUDN�V�UHF൴�
EDúODWDQ�N൴ú൴�\D�GD�PDNDPOD�\DSÕOPDNWDGÕU�
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$oÕN�ND\QDN� ൴VW൴KEDUDWÕ� WRSODPD�V�UHF൴�E൴U�G|QJ��ROGX÷XQGDQ�VRQ�DúDPD\D�
JHO൴QG൴NWHQ�VRQUD�WHNUDU�EDúD�G|Q�OPHNWHG൴U��'൴QDP൴N�\DSÕVÕ�JHUH÷൴�DoÕN�ND\-
QDNWDQ�HU൴ú൴OHE൴OHQ�YHU൴OHU�J�QO�N�YH�KDWWD�DQOÕN�GH÷൴úHE൴OHFH÷൴QGHQ�൴VW൴KEDUDW�
൴KW൴\DFÕ�GHYDP�HWW൴÷൴�YH�JHUHNV൴Q൴POHU�GH÷൴úPHG൴÷൴�V�UHFH�EX�G|QJ��DUD�YHU൴O-
PHGHQ�GHYHP�HWW൴U൴OPHNWHG൴U�

đJPNQ������&�æP�0F^SFP�åXYNMGFWFYæ�)®SL´X´

�������&�æP�0F^SFP�åXYNMGFWFYæ�&WF�QFWæ�[J�9JPSNPQJWN

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�G|QJ�V�QGHN൴�IDUNOÕ�DúDPDODU�൴o൴Q�E൴UoRN�IDUNOÕ�DUDoODU�
NXOODQÕODE൴OPHNWHG൴U��%X�DUDoODUÕQ�E൴U�NÕVPÕ�\൴QH�GR÷UXGDQ�DoÕN�ND\QDNODUGDQ�
HU൴ú൴OHE൴OHQ�KD]ÕU�ZHE�PDVD�VW��X\JXODPDODUÕ�úHNO൴QGH�൴NHQ�E൴U�NÕVPÕ��FUHWO൴�
SDNHW�SURJUDPODU�ROPDNWDGÕU��%D]Õ�GXUXPODUGD�SODQODPD�DúDPDVÕQGD�EHO൴UOH-
QHQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�WRSODPD�KHGHIOHU൴Q൴Q�WDPDPÕ�VDGHFH��FUHWV൴]�HU൴-
ú൴OHE൴OHQ�ZHE�X\JXODPDODUÕ� ൴OH�JHUoHNOHúW൴U൴OHE൴O൴UNHQ�GDKD�VSHV൴I൴N�KHGHIOHU�
൴o൴Q�|]HO�JHO൴úW൴U൴OP൴ú��FUHWO൴�SDNHW�SURJUDPODUD�൴KW൴\Do�GX\XOPDNWDGÕU��'DKD�
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൴OHU൴�VHY൴\H�YH�NDSVDPOÕ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�V�UHoOHU൴QGH�൴VH�RUJDQ൴]DV\R-
QXQ�|]�ND\QDNODUÕ\OD�VDGHFH�EHOO൴�E൴U� ൴úOHPH�\|QHO൴N�\D]ÕOÕPODU�JHO൴úW൴UPHV൴�
JHUHNHE൴OPHNWHG൴U�

hFUHWV൴]�RODUDN�NXOODQÕODQ�DoÕN�ND\QDN� ൴VW൴KEDUDWÕ�DUDoODUÕQÕQ�E൴U�NÕVPÕ�DoÕN�
ND\QDN� O൴VDQVÕ� �2SHQ�6RXUFH� O൴FHQVH�� ൴OH� O൴VDQVODQGÕ÷ÕQGDQ�� ND\QDN� NRGODUÕ�
൴KW൴\DFD�J|UH�GH÷൴úW൴U൴OHUHN�NXOODQÕODE൴OPHNWHG൴U�>��@�

%D]Õ�I൴UPDODU�WDUDIÕQGDQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�൴o൴Q�NXOODQÕODE൴OHFHN�DUDoODU�
K൴]PHW�YH�GDQÕúPDQOÕN�VHUY൴VOHU൴\OH�E൴UO൴NWH�RUJDQ൴]DV\RQODUD�VXQXOPDNWDGÕU��
%X�W�U�DUDoODU�JHQHO�RODUDN�WHNQ൴N�E൴OJ൴V൴�\�NVHN�ROPD\DQ�VRQ�NXOODQÕFÕODU�൴o൴Q�
JHO൴úW൴U൴OPHNWHG൴UOHU� E|\OHFH� NXOODQÕFÕODU� WHNQ൴N� GHWD\ODUOD� X÷UDúPDN� \HU൴QH�
DVÕO�J|UHYOHU൴�RODQ�YHU൴\H�RGDNODQDE൴OPHNWHG൴UOHU�>��@�

�

,ĂǌŦƌ�hǇŐƵůĂŵĂůĂƌ WĂŬĞƚ�WƌŽŐƌĂŵůĂƌ

zĂǌŦůŦŵ�'ĞůŝƔƚŝƌŵĞ mĐƌĞƚůŝ�^ĞƌǀŝƐůĞƌ

�ŶƚĞŐƌĂƐǇŽŶ

đJPNQ������&�æP�0F^SFP�åXYNMGFWFYæ�&WF�QFWæ

3URIHV\RQHO�E൴U�൴VW൴KEDUDW�VHUY൴V൴�WDUDIÕQGDQ�NDSVDPOÕ�E൴U�DoÕN�ND\QDN�൴VW൴KED-
UDWÕ� V�UHF൴� ൴úOHW൴OHE൴OPHV൴� ൴o൴Q�KD]ÕU�X\JXODPDODU�� SDNHW�SURJUDPODU�� \D]ÕOÕP�
JHO൴úW൴UPH�YH�GÕú�VHUY൴VOHU൴Q�WDPDPÕQÕQ�EDúDUÕOÕ�E൴U�HQWHJUDV\RQ�൴o൴QGH�\|QH-
W൴OPHV൴QH�൴KW൴\Do�GX\XOPDNWDGÕU�

+D]ÕU� DoÕN� ND\QDN� ൴VW൴KEDUDWÕ� X\JXODPDODUÕQÕQ� E൴U� NÕVPÕ� ³ZZZ�RV৻QWIUD-
PHZRUN�FRP´� �26,17�)UDPHZRUN��YH�³ZZZ�RV৻QW�O৻QN´� �2SHQ�6RXUFH� ,Q-
WHOO൴JHQFH�26,17�7RROV�	�5HVRXUFHV��J൴E൴� ൴QWHUQHW� V൴WHOHU൴QGH� O൴VWH�KkO൴QGH�
\D\ÕQODQPDVÕQÕQ� \DQÕ� VÕUD�� ³.DO൴� /൴QX[´� >��@� YH� ³%XVFDGRU� ,QYHVW൴JDW൴YH�
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2SHUDW൴QJ�6\VWHP´�>��@�J൴E൴�E൴OJ൴�J�YHQO൴÷൴� WHPDOÕ�JHO൴úW൴U൴OHQ�O൴QX[�൴úOHW൴P�
V൴VWHPOHU൴Q൴Q�൴o൴QGH�G�]HQOHQP൴ú�úHN൴OGH�JHOPHNWHG൴U�

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�൴o൴Q�NXOODQÕODE൴OHFHN�HWN൴O൴�DUDoODUGDQ�E൴U൴V൴�RODQ�0DO-
WHJR�>��@�KHP�YHU൴�WRSODPD�KHP�GH�JHO൴úP൴ú�YHU൴�J|UVHOOHúW൴UPH�|]HOO൴NOHU൴�൴OH�
G൴÷HUOHU൴QGHQ�D\UÕOPDNWDGÕU��0DOWHJR��\DOQÕ]FD�YHU൴OHU൴�D\ÕNODPDNOD�NDOPD\ÕS��
D\QÕ�]DPDQGD�YHU൴OHU൴Q�DQODúÕOPDVÕ�YH�DQDO൴]൴�NROD\�E൴U�IRUPDWWD�J|VWHU൴OHE൴O-
PHV൴�൴o൴Q�SODWIRUP�VD÷OD\DQ�E൴U�26,17�X\JXODPDVÕGÕU�>��@�

ϭϴ�
�

/ŶǀĞƐƚŝŐĂƚŝǀĞ� KƉĞƌĂƚŝŶŐ� ^ǇƐƚĞŵ͟� ϯϱ� Őŝďŝ� ďŝůŐŝ� ŐƺǀĞŶůŝŒŝ� ƚĞŵĂůŦ� ŐĞůŝƔƚŝƌŝůĞŶ� ůŝŶƵǆ� ŝƔůĞƚŝŵ�

ƐŝƐƚĞŵůĞƌŝŶŝŶ�ŝĕŝŶĚĞ�ĚƺǌĞŶůĞŶŵŝƔ�ƔĞŬŝůĚĞ�ŐĞůŵĞŬƚĞĚŝƌ͘�

� �ĕŦŬ�ŬĂǇŶĂŬ�ŝƐƚŝŚďĂƌĂƚŦ�ŝĕŝŶ�ŬƵůůĂŶŦůĂďŝůĞĐĞŬ�ĞƚŬŝůŝ�ĂƌĂĕůĂƌĚĂŶ�ďŝƌŝƐŝ�ŽůĂŶ�DĂůƚĞŐŽ�ϯϲ�ŚĞŵ�

ǀĞƌŝ� ƚŽƉůĂŵĂ� ŚĞŵ� ĚĞ� ŐĞůŝƔŵŝƔ� ǀĞƌŝ� ŐƂƌƐĞůůĞƔƚŝƌŵĞ� ƂǌĞůůŝŬůĞƌŝ� ŝůĞ� ĚŝŒĞƌůĞƌŝŶĚĞŶ� ĂǇƌŦůŵĂŬƚĂĚŦƌ͘�

DĂůƚĞŐŽ͕� ǇĂůŶŦǌĐĂ� ǀĞƌŝůĞƌŝ� ĂǇŦŬůĂŵĂŬůĂ� ŬĂůŵĂǇŦƉ͕� ĂǇŶŦ� ǌĂŵĂŶĚĂ� ǀĞƌŝůĞƌŝŶ� ĂŶůĂƔŦůŵĂƐŦ� ǀĞ� ĂŶĂůŝǌŝ�

ŬŽůĂǇ�ďŝƌ�ĨŽƌŵĂƚƚĂ�ŐƂƐƚĞƌŝůĞďŝůŵĞƐŝ�ŝĕŝŶ�ƉůĂƚĨŽƌŵ�ƐĂŒůĂǇĂŶ�ďŝƌ�K^/Ed�ƵǇŐƵůĂŵĂƐŦĚŦƌ�ϯϳ͘�

�

bĞŬŝů�ϯ͘ϳ͘�DĂůƚĞŐŽ�WƌŽŐƌĂŵŦ��ŬƌĂŶ�'ƂƌƺŶƚƺƐƺ�

�

ϯϯ͘͘ϯϯ͘͘ϯϯ͘͘ϭϭ͘͘� DDĞĞƚƚŝŝŶŶ��DDĂĂĚĚĞĞŶŶĐĐŝŝůůŝŝŒŒŝŝ��;;ddĞĞǆǆƚƚ��DDŝŝŶŶŝŝŶŶŐŐͿͿ��

� �Ŷ�ďĂƐŝƚ�ƚĂŶŦŵŦǇůĂ�ŵĞǀĐƵƚ�ǀĞƌŝůĞƌŝŶ�ĂŶĂůŝǌ�ĞĚŝůĞƌĞŬ�ŶŽƌŵĂů�ƔĂƌƚůĂƌĚĂ�ŐƂƌƺŶŵĞǇĞŶ�ĂŶůĂŵůŦ�

ďŝůŐŝůĞƌŝŶ� ǀĞ� ǀĞƌŝůĞƌ� ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝůĞƌŝŶ� ĕŦŬĂƌŦůŵĂƐŦŶĂ� ƐƺƌĞĐŝŶĞ� ǀĞƌŝ� ŵĂĚĞŶĐŝůŝŒŝ� ĚĞŶŝůŵĞŬƚĞĚŝƌ͘�

DĞƚŝŶ� ŵĂĚĞŶĐŝůŝŒŝ� ŝƐĞ� ŬĂǇŶĂŒŦŶŦŶ� ŵĞƚŝŶ� ǀĞƌŝůĞƌŝ� ŽůĚƵŒƵ� ǀĞƌŝ� ŵĂĚĞŶĐŝůŝŒŝ� ƐƺƌĞĐŝŶŝ� ŝĨĂĚĞ�

ĞƚŵĞŬƚĞĚŝƌ͘� �ĕŦŬ� ŬĂǇŶĂŬ� ŝƐƚŝŚďĂƌĂƚŦ� ĂĕŦƐŦŶĚĂŶ� ďĂƔƚĂ� ƐŽƐǇĂů� ŵĞĚǇĂ� ƉůĂƚĨŽƌŵůĂƌŦ� ŽůŵĂŬ� ƺǌĞƌĞ�

đJPNQ������2FQYJLT�5WTLWFRæ�*PWFS�,®W´SY´X´

����������2JYNS�2FIJSHNQNÕN�9J]Y�2NSNSL�

(Q�EDV൴W�WDQÕPÕ\OD�PHYFXW�YHU൴OHU൴Q�DQDO൴]�HG൴OHUHN�QRUPDO�úDUWODUGD�J|U�Q-
PH\HQ�DQODPOÕ�E൴OJ൴OHU൴Q�YH�YHU൴OHU�DUDVÕQGDN൴�൴O൴úN൴OHU൴Q�oÕNDUÕOPDVÕQD�V�UH-
F൴QH�YHU൴�PDGHQF൴O൴÷൴�GHQ൴OPHNWHG൴U��0HW൴Q�PDGHQF൴O൴÷൴�൴VH�ND\QD÷ÕQÕQ�PH-
W൴Q�YHU൴OHU൴�ROGX÷X�YHU൴�PDGHQF൴O൴÷൴�V�UHF൴Q൴�൴IDGH�HWPHNWHG൴U��$oÕN�ND\QDN�
൴VW൴KEDUDWÕ�DoÕVÕQGDQ�EDúWD�VRV\DO�PHG\D�SODWIRUPODUÕ�ROPDN��]HUH�HU൴ú൴OHE൴-
OHQ�YHU൴OHU൴Q�F൴GG൴�E൴U�NÕVPÕQÕ�PHW൴QOHU�ROXúWXUGX÷XQGDQ�PHW൴Q�PDGHQF൴O൴÷൴�
WHNQ൴NOHU൴�HQ�oRN�EDúYXUXODQ�DoÕN�ND\QDN� ൴VW൴KEDUDWÕ� WHNQ൴NOHU൴Q൴Q�EDúÕQGD�
JHOPHNWHG൴U�
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0HW൴Q�0DGHQF൴O൴÷൴�PHW൴Q��]HU൴QGHQ�\DSÕVDOODúWÕUÕOPÕú�YHU൴�HOGH�HWPH\൴�DPDo-
ODU��0HW൴QOHU൴Q�VÕQÕIODQGÕUÕOPDVÕ��N�PHOHQPHV൴��PHW൴QOHUGHQ�NRQX�oÕNDUÕOPD-
VÕ��VÕQÕI� WDQHF൴NOHU൴Q൴Q��UHW൴OPHV൴��SURGXFW൴RQ�RI�JUDQXODU�WD[RQRP\���GX\JX�
DQDO൴]൴� �VHQW൴PHQWDO� DQDO\V൴V���PHW൴Q� |]HWOHPH� YH� YDUOÕN� ൴O൴úN൴�PRGHOOHPHV൴�
�HQW൴W\�UHODW൴RQVK൴S�PRGHOO൴QJ��J൴E൴�oDOÕúPDODUÕ�KHGHIOHU��%X�KHGHIOHUH�XODúÕO-
PDVÕ�൴o൴Q�PHW൴Q�PDGHQF൴O൴÷൴�oDOÕúPDODUÕ�NDSVDPÕQGD��E൴OJ൴�oÕNDUÕPÕ�JHW൴U൴P൴�
�൴QIRUPDW൴RQ�UHWU൴HYDO���V|]F�N�DQDO൴]൴��OH[൴FDO�DQDO\V൴V���NHO൴PH�IUHNDQV�GD÷Õ-
OÕPÕ��|U�QW��WDQÕPD��SDWWHUQ�UHFRJQ൴W൴RQ���HW൴NHWOHPH��WDJJ൴QJ���E൴OJ൴�oÕNDUÕPÕ�
�൴QIRUPDW൴RQ�H[WUDFW൴RQ��YH�J|UVHOOHúW൴UPH��Y൴VXDO൴]DW൴RQ��J൴E൴�\|QWHPOHU�NXO-
ODQÕOPDNWDGÕU�>��@�

0HW൴Q�PDGHQF൴O൴÷൴Q൴Q�N|NHQOHU൴� ���\ÕOÕ� DúNÕQGÕU��]HU൴QGH� DUDúWÕUPDODU�\D-
SÕODQ�E൴OJ൴�HU൴ú൴P൴��൴QIRUPDW൴RQ�UHWU൴HYDO��YH�GR÷DO�G൴O�൴úOHPH��1DWXUDO�/DQ-
JXDJH�3URFHVV൴QJ���1/3��X\JXODPDODUÕQD�GD\DQPDNWDGÕU��,QWHUQHW�NXOODQÕ-
PÕQÕQ�DUWPDVÕ\OD�E൴UO൴NWH�൴OHW൴ú൴PGH�\DúDQDQ�G൴M൴WDOOHúPH��H�SRVWDODU��VRV\DO�
PHG\D��൴QWHUQHW�V൴WHOHU൴�YE���PHW൴Q�൴oHU൴NO൴�YHU൴Q൴Q�൴YPHOHQHUHN�E�\�PHV൴QH�
QHGHQ�ROPXúWXU��<DSÕODQGÕUÕOPÕú�YH�\DSÕODQGÕUÕOPDPÕú�IRUPDWWD�V�UHNO൴�E൴-
o൴PGH� �UHW൴OHQ� YHU൴OHU� �]HU൴QGH�� E൴OJ൴� HU൴ú൴P൴� YH� GR÷DO� G൴O� ൴úOHPHQ൴Q� \DQÕ�
VÕUD��E൴OJ൴�oÕNDUÕPÕ��NDWHJRU൴]DV\RQ��൴O൴úN൴OHQG൴UPH��DVVRF൴DW൴RQ��YH�VÕQÕIODQ-
GÕUPD�V�UHoOHU൴� ൴úOHW൴OHUHN�WHPDW൴N�\DSÕODUÕQ�NHúI൴�� WDQÕPODQPDVÕ�� ൴QG൴UJHQ-
PHV൴��DQODPODQGÕUÕOPDVÕ�YH�NDUDU�V�UHoOHU൴QGH�\DUDUODQÕOPDVÕ�P�PN�Q�KkOH�
JHW൴U൴OP൴úW൴U�>��@���

.XOODQÕODQ� ൴IDGHOHUGH� EHOO൴� NHO൴PHOHU൴Q� WHUF൴K� HG൴OPH� RUDQÕQD� GD\DQDQ�
³DQDKWDU�NHO൴PH�DQDO൴]൴��NH\QHVV�DQDO\V൴V�´�൴OH�N൴ú൴VHO�|]HOO൴NOHU�WHVS൴W�HG൴OH-
E൴OPHNWHG൴U�>��@��gUQH÷൴Q�øQJ൴O൴]FH�E൴U�൴IDGHGH�NXOODQÕODQ�NHO൴PHOHU൴Q�WHUF൴K�
HG൴OPH�RUDQÕQD�J|UH�N൴ú൴Q൴Q�DQD�G൴O൴Q൴Q�P൴�øQJ൴O൴]FH�ROGX÷X�\RNVD�VRQUDGDQ�
PÕ�øQJ൴O൴]FH�|÷UHQG൴÷൴�YHU൴�VHW൴QH�ED÷OÕ�RODUDN�\�NVHN�RUDQGD�WDKP൴Q�HG൴OH-
E൴OPHNWHG൴U�>��@��$\QÕ�úHN൴OGH�³VÕNOÕN�DQDO൴]൴��IUHTXHQF\�SURI൴O൴QJ�´�൴OH�NXO-
ODQÕODQ� ൴IDGHGHN൴�NHO൴PHOHU൴Q�VÕNOÕ÷ÕQD�J|UH� ൴IDGH\൴�NXOODQDQ�N൴ú൴Q൴Q� IDUNOÕ�
G|QHPOHU൴�DoÕVÕQGDQ�WHVS൴WOHU�\DSÕODE൴OPHNWHG൴U��$O]KH൴PHU�J൴E൴�N൴ú൴Q൴Q�NR-
QXúPDVÕQÕ�HWN൴OH\HQ�KDVWDOÕNODUGD�DoÕN�ND\QDNODUGDQ�HOGH�HG൴OHQ�PHW൴QOHUOH�
N൴ú൴Q൴Q� ൴IDGHOHU൴Q൴�KDVWDOÕ÷ÕQGDQ�|QFH�P൴�\RNVD� VRQUD�PÕ�NXOODQGÕ÷Õ� WHVS൴W�
HG൴OHE൴OPHNWHG൴U�>��@�

'X\JX� DQDO൴]൴�PHW൴Q�PDGHQF൴O൴÷൴� ൴OH� E൴U� NRQX� KDNNÕQGD� N൴ú൴OHU൴Q� ROXPOX��
ROXPVX]�\D�GD�Q|WU�J൴E൴�GX\JXODUÕQÕQ�WHVS൴W�HG൴OG൴÷൴�\|QWHPG൴U��%൴UoRN�൴Q-
WHUQHW�NXOODQÕFÕVÕ� J�QO�N�RODUDN� ]൴\DUHW� HWW൴NOHU൴�ZHE� V൴WHOHU൴QGH�YH� VRV\DO�
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PHG\D�SODWIRUPODUÕQGD� I൴N൴UOHU൴Q൴�� J|U�úOHU൴Q൴�YH�GX\JXODUÕQÕ�\DQVÕWDQ� ൴ID-
GHOHU�NXOODQPDNWDGÕUODU��$oÕN�ND\QDNODUGDQ�HU൴ú൴OHE൴OHQ�E൴UoRN�SODWIRUPGD�
]൴\DUHWo൴OHU൴Q��U�Q�\D�GD�G൴M൴WDO�൴oHU൴NOHUH�\|QHO൴N�\RUXPODUÕQGDQ�KDUHNHWOH�
GX\JXODUÕ�DQDO൴]�HG൴OHE൴OPHNWH�>��@�KDWWD�WHU|U�|UJ�W���\HOHU൴Q൴Q�DoÕN�ND\-
QDNODUD� \DQVÕ\DQ� GHPHoOHU൴QGHQ� DUDODUÕQGDN൴� GX\JXVDO� GXUXP� EHQ]HUO൴÷൴�
WHVS൴W�HG൴OHE൴OPHNWHG൴U�>��@�

��������� 8TX^FQ�&Õ�&SFQN_N�8THNFQ�3JY\TWP�&SFQ^XNX�

$oÕN�ND\QDNODUGD�൴oHU൴N��UHWHQ�\D�GD�EX�ND\QDNODUOD�HWN൴OHú൴P�൴o൴QGH�EXOXQDQ�
NXOODQÕFÕODU�E൴UH\VHO�E൴U�H\OHP�JHUoHNOHúW൴UPHOHU൴QH�UD÷PHQ�DVOÕQGD�E�\�N�E൴U�
VRV\DO� D÷ÕQ� SDUoDVÕ� GXUXPXQGDGÕUODU��%X� VRV\DO� D÷ÕQ� JHUoHN� KD\DWWD� GD� E൴U�
NDUúÕOÕ÷Õ�RODE൴OHFH÷൴�J൴E൴� �RNXO�DUNDGDúODUÕQÕQ�D\QÕ�VRV\DO�PHG\D�JUXSODUÕQD�
�\H�ROPDVÕ�J൴E൴��WDPDPHQ�VDQDO�E൴U�൴O൴úN൴��G�Q\DQÕQ�൴N൴�IDUNOÕ�XFXQGDN൴�DNDGH-
P൴V\HQOHU൴Q�D\QÕ�PDNDOH\൴�RNXPDVÕ�J൴E൴��GH�RODE൴OPHNWHG൴U�

6RV\DO�D÷�DQDO൴]൴�DUNDGDúOÕN�J൴E൴�൴N൴�N൴ú൴�DUDVÕQGDN൴�\DSÕVDO�൴O൴úN൴\൴�WHVS൴W�HW-
PHN�YH�|OoPHN�൴o൴Q�NXOODQÕOGÕ÷Õ�J൴E൴�EHOO൴�E൴U�I൴N൴U�HWUDIÕQGD�WRSODQDQ�E൴UGHQ�
ID]OD�N൴ú൴�DUDVÕQGDN൴�൴O൴úN൴\൴�GH�NRQX�DOPDNWDGÕU��6RV\DO�D÷�DQDO൴]൴�E൴UH\OHU൴Q�
\DQÕQGD�RUJDQ൴]DV\RQODUÕQ�\D�GD�JUXSODUÕQ�GD�DUDODUÕQGDN൴�൴O൴úN൴\H�GD\DQDUDN�
GD�\DSÕODE൴OPHNWHG൴U�>��@�

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�DoÕVÕQGDQ�NXOODQÕFÕODUÕQ�E൴UE൴U൴QGHQ�IDUNOÕ�VRV\DO�PHG-
\D� SODWIRUPODUÕQGDN൴� HWN൴OHú൴POHU൴� N൴ú൴OHU� DUDVÕQGDN൴� VRV\DO� D÷ÕQ� WHVS൴W� HG൴O-
PHV൴� ൴o൴Q� ൴PNkQ�VD÷ODPDNWDGÕU��)DUNOÕ�SODWIRUPODUGDN൴�DoÕN�൴O൴úN൴OHU൴Q�GÕúÕQ-
GD�J൴]O൴�DUNDGDúOÕNODU���o�QF��N൴ú൴OHU൴Q�HU൴ú൴P൴QH�NDSDOÕ�ED÷ODQWÕODU�GD�IDUNOÕ�
WHNQ൴NOHUOH�DQDO൴]�HG൴OHUHN�DoÕN�YH�J൴]O൴�൴O൴úN൴OHUGHQ�|U�O��E�\�N�VRV\DO�D÷ÕQ�
\DSÕVÕ�oÕNDUWÕODE൴OPHNWHG൴U�>��@�

6RV\DO�D÷�DQDO൴]൴�J൴WW൴NoH�E൴UE൴U൴\OH�൴OHW൴ú൴P�൴o൴QGH�RODQ�\HQ൴�G�Q\D�G�]HQ൴Q൴�
DQODPDN�൴o൴Q�HQ�൴GHDO�DUDoODUGDQ�E൴U൴V൴�GXUXPXQGDGÕU��6RV\DO�PHG\D�HWN൴OH-
ú൴POHU൴QH�J|UH� VRV\DO� D÷� DQDO൴]൴� \DSÕODE൴OPHV൴� ൴o൴Q� WDVDUODQPÕú� DUDoODU� >��@�
PHYFXWWXU��6RV\DO�PHG\D��úHIIDI�\|QHW൴P��DIHWOHUH�P�GDKDOH��YDWDQGDúOÕN�KDN-
ODUÕ�YH�H÷൴W൴P�Hú൴WO൴÷൴�J൴E൴�VRV\DO�JHUHNV൴Q൴POHU൴Q൴�JHO൴úW൴UHFHN�E൴U�PHFUD�ROD-
UDN�J|U�OPHNWHG൴U��$QFDN� VRQ�\ÕOODUGD� V൴\DV൴� SURSDJDQGD�� GH]HQIRUPDV\RQ��
VHo൴POHUGH�N൴WOHOHU൴�\|QOHQG൴UPH�YH�DúÕ�NDUúÕWÕ�SURSDJDQGDODU�J൴E൴�WRSOXP�\D-
UDUÕ�\HU൴QH�EHOO൴�JUXSODUÕQ�DPDoODUÕQD�K൴]PHW�HGHQ�E൴U�\DSÕ\D�G|Q�úP�úW�U��%X�
G൴QDP൴N�GH÷൴ú൴P൴�GDKD�൴\൴�DQODPDN�൴o൴Q�VRV\DO�D÷�DQDO൴]൴�\DSDQ�DUDúWÕUPDFÕODU�
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DoÕN�ND\QDNODUGDQ�HOGH�HG൴OHQ�YHU൴OHUOH�GDKD�VD÷OÕNOÕ�DQDO൴]�\DSÕODE൴OPHV൴�൴o൴Q�
EHOO൴�VWDQGDUWODU�YH�PHWU൴NOHU�JHO൴úW൴UP൴úOHUG൴U��g]HOO൴NOH�\HQ൴�VRV\DO�D÷�J|UVHO-
OHúW൴UPH�WHNQ൴NOHU൴�൴OH�H÷൴O൴POHU��N�PHOHQPHOHU��NDUPDúÕN�൴O൴úN൴�D÷ODUÕ�YH�IDUNOÕ�
N൴ú൴�YH\D�JUXSODU�DUDVÕQGDN൴�HWN൴OHú൴P�NDQDOODUÕ�GDKD�DQODúÕOÕU�E൴U�E൴o൴PGH�J|-
U�QW�OHQHE൴OPHNWHG൴U�>��@��

đJPNQ������&�æP�0F^SFP�åXYNMGFWFYæSF�)F^FQæ�8TX^FQ�&Õ�&SFQN_N�)N^FLWFRæ�@��B

ùHN൴O����¶GHN൴�|UQHNWH������\ÕOÕQGD�1HZ�<RUN�hQ൴YHUV൴WHV൴¶QGH�G�]HQOHQHQ�
$÷�%൴O൴POHU൴�.RQIHUDQVÕ¶QGDN൴� NDWÕOÕPFÕODUÕQ�7Z൴WWHU� �]HU൴QGHQ� ³�:,1��´�
HW൴NHW൴�൴OH�DWWÕNODUÕ�WZHHWOHUGHQ�ND\QDNOÕ�൴O൴úN൴�G൴\DJUDPODUÕ�o൴]൴OP൴úW൴U��$WÕODQ�
WZHHW� VD\ÕVÕQD�J|UH�SURI൴O� UHV൴POHU൴Q൴Q�E�\�NO�NOHU൴�GH÷൴úPHNWH�YH�E|\OHFH�
HWN൴Q�RODQ�DNW|U�|Q�SODQD�oÕNDUÕOPDNWDGÕU�

6RV\RPHWU൴� DUDúWÕUPDODUÕ� \DQ൴� E൴UH\൴Q� ൴o൴QGH� EXOXQGX÷X� JUXSWDN൴� G൴÷HU� N൴-
ú൴OHUOH�RODQ�\DNÕQOÕN�\D�GD�X]DNOÕN�GXUXPODUÕQÕQ�VD\ÕVDO�RODUDN�EHO൴UOHQPHV൴�
YH�EXQXQ�J|UVHO�RODUDN�DNWDUÕOPDVÕ��VRV\RJUDP��൴úOHPOHU൴�E൴UH\OHUOH�E൴UH�E൴U�
J|U�úPH\൴�YH�VDP൴P൴�I൴N൴UOHU൴Q൴�DOPD\Õ�JHUHNW൴UPHNWHG൴U��$QFDN�DoÕN�ND\QDN�
൴VW൴KEDUDWÕ� VD\HV൴QGH� N൴ú൴OHU൴Q� VRV\DO� PHG\D� SD\ODúÕPODUÕ� YH� G൴÷HU� N൴ú൴OHUOH�
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RODQ�HWN൴OHú൴POHU൴�DQDO൴]�HG൴OHUHN�QRUPDO�úDUWODUGD�HU൴ú൴OHPH\HFHN�N൴ú൴�\D�GD�
JUXSODUÕQ�VRV\DO�D÷�\DSÕODUÕ�WHVS൴W�HG൴OHUHN�JHUoHN�VRV\DO�GXUXPODUÕQD�EHQ]HU�
úHN൴OGH�J|UVHOOHúW൴U൴OHE൴OPHNWHG൴U�>��@��

��������� 2JP�SXFQ�&SFQN_�,JTXUFYNFQ�&SFQ^XNX�

$oÕN�ND\QDN�൴VW൴KEDUDWÕQGDQ�HOGH�HG൴OHQ�YHU൴OHU�F൴GG൴�P൴NWDUGD�FR÷UDI൴�E൴OJ൴�
൴oHUPHNWHG൴UOHU��,QWHUQHW�NXOODQÕFÕODUÕ�VRV\DO�PHG\D�YH�ZHE�V൴WHOHU൴��]HU൴Q-
GHQ�\DSWÕNODUÕ�൴úOHPOHU൴QGH�ED]HQ�E൴OHUHN�ED]HQ�E൴OPH\HUHN�FR÷UDI൴�D\DN�൴]-
OHU൴�EÕUDNPDNWDGÕUODU��&R÷UDI൴�HW൴NHWOHPH��JHRWDJJ൴QJ��൴úOHP൴�൴OH�NXOODQÕFÕODU�
VRV\DO�PHG\D�SD\ODúÕPODUÕQGD�YH� IRWR÷UDI� GRV\DODUÕQGD� HQOHP�YH�ER\ODP�
E൴OJ൴OHU൴Q൴� DNÕOOÕ� F൴KD]ODUÕQGDN൴� *36� o൴SOHU൴� VD\HV൴QGH� WHVS൴W� HGHUHN� HNOH-
PHNWHG൴UOHU�

đJPNQ������&�æP�0F^SFP�åXYNMGFWFYæSF�)F^FQæ�0TSZR�'NQLNXN�9JXUNYN�@��B
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.RQXP�E൴OJ൴V൴�� N൴ú൴VHO� YHU൴OHUGHQ� >��@� ROXS� �o�QF�� N൴ú൴OHUOH� SD\ODúÕOPD\DQ�
YHU൴OHUGHQG൴U�YH�H÷HU�SD\ODúÕOPDVÕ�YH�൴úOHQPHV൴�JHUHN൴\RUVD�XOXVDO�PHY]XDWD�
X\JXQ�E൴U�úHN൴OGH�KDUHNHW�HG൴OPHV൴�]RUXQOXOX÷X�YDUGÕU��%X�NDGDU�KDVVDV�E൴U�YH-
U൴\൴�KHU�J�Q�P൴O\DUODUFD�൴QWHUQHW�NXOODQÕFÕVÕ�NHQG൴�UÕ]DVÕ\OD�DoÕN�ND\QDNODUGD�
SD\ODúPDNWDGÕUODU��%X�GXUXP�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�DQDO൴VWOHU൴�൴o൴Q�EXOXQPD]�
IÕUVDWODU�\DUDWPDNWDGÕU��.RQXPXQX�J൴]O൴� WXWPDN�൴VWH\HQ�VXoOXODU�GDK൴�VRV\DO�
PHG\D�SD\ODúÕPODUÕQGD�EX�KDWD\D�G�úHE൴OPHNWHG൴UOHU��<HQ൴�=HODQGDOÕ�E൴U�\D-
EDQFÕ�WHU|U൴VW�VDYDúoÕ�'$(ù�7HU|U�gUJ�W�¶QH�NDWÕOPDN�൴o൴Q�J൴WW൴÷൴�6XU൴\H¶GH�
DWWÕ÷Õ�WZHHWOHUGHQ�|UJ�W�Q�J൴]O൴�\HUOHú൴P�\HUOHU൴Q൴�൴IúD�HWP൴úW൴U�>��@�

$oÕN�ND\QDN� ൴VW൴KEDUDW� DUDoODUÕQGD� FR÷UDI൴�o൴W� �JHR�IHQF൴QJ��X\JXODPDVÕ� ൴OH�
EHOO൴� E൴U� FR÷UDI൴� VÕQÕU� ൴o൴QGHN൴� SD\ODúÕPODU� YH� ൴oHU൴NOHU� DQDO൴]� HG൴OPHNWHG൴U�
>��@��<HU�WHVS൴W൴��JHRORFDW൴QJ��WHNQ൴÷൴QGH�൴VH�|]HOO൴NOH�SD\ODúÕODQ�UHV൴POHUGHN൴�
KH\NHOOHU�J൴E൴�EHO൴UOH\൴F൴�REMHOHU�YH�E൴O൴QG൴N�WDU൴Kv�PHNDQODUGDQ�KDUHNHWOH�\HU�
WHVS൴W൴�\DSÕOPDNWDGÕU��$\UÕFD�SD\ODúÕODQ�Y൴GHR�J|U�QW�OHU൴�൴OH�DoÕN�ND\QDNODU-
GDQ�NXOODQÕPD�VXQXODQ�X\GX�J|U�QW�OHU൴�NDUúÕODúWÕUÕODUDN�Y൴GHRQXQ�oHN൴OG൴÷൴�
\HUOHU� WHVS൴W� HG൴OHE൴OPHNWHG൴U�� ùHN൴O� ����¶GDN൴� |UQHNWH�'$(ù�7HU|U�gUJ�W��
�\HOHU൴�WDUDIÕQGDQ�oHN൴OHQ�YH�VRV\DO�PHG\DGD�SD\ODúÕODQ�Y൴GHRGDN൴�J|U�QW�OHU�
൴OH�WHU|U൴VWOHU൴Q�EXOXQPDVÕ�PXKWHPHO�\HUOHUH�D൴W�X\GX�J|U�QW�OHU൴�NDUúÕODúWÕUÕ-
ODUDN�\HU�WHVS൴W൴�\DSÕODE൴OP൴úW൴U�

đJPNQ�������&�æP�0F^SFP�:^IZ�,®W´SY´QJWN�NQJ�;NIJT�,®W´SY´QJWN��_JWNSIJS� 
>JW�9JXUNYN�@��B
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$oÕN�ND\QDN�൴VW൴KEDUDWÕQGDQ�oRN�IDUNOÕ�IRUPDWWD�YH�oHú൴WWH�YHU൴�HOGH�HG൴OHE൴O-
G൴÷൴QGHQ� EDúDUÕOÕ� E൴U� DQDO൴]� \DSÕODE൴OPHV൴� ൴o൴Q� E൴UoRN� IDUNOÕ� WHNQ൴÷൴Q� E൴UO൴N-
WH�NXOODQÕOPDVÕ�JHUHNPHNWHG൴U��0HW൴Q�YHU൴OHU൴��J|UVHO�YHU൴OHU��]DPDQ�YHU൴OHU൴��
FR÷UDI൴�YHU൴OHU��D÷�WUDI൴÷൴�YHU൴OHU൴�J൴E൴�IDUNOÕ�YHU൴OHU൴Q�E൴UO൴NWH�DQDO൴]�HG൴OPHV൴�
൴OH�HWN൴O൴�oÕNDUÕPODU�\DSÕODE൴OPHNWHG൴U��gUQH÷൴Q�EHOO൴�E൴U�WDU൴K�YH�VDDWWHN൴�E൴U�
IRWR÷UDIWDN൴�REMHQ൴Q�J|OJH�ER\XQD�J|UH�J�QHú�DoÕODUÕ�>��@�KHVDSODQDUDN�IRWR÷-
UDIÕQ�PXKWHPHO�oHN൴OG൴÷൴�\HU�WDKP൴Q�HG൴OHE൴OPHNWHG൴U�

�����)*7å3�<*'�;*�0&7&31.0�<*'�&�.8.3)&3� 
&�.0�0&>3&0�å89å-'&7&9.�

����\�]\ÕOGD�DoÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�QHUHGH\VH�WDPDPÕQÕ�ROXúWXUGX÷X�ND-
EXO�HG൴OHQ�൴QWHUQHW�HNRV൴VWHP൴�IDUNOÕ�DPDoODU�YH�൴KW൴\DoODU�GR÷UXOWXVXQGD�GH÷൴-
úHQ�\DSÕVÕ\OD��o�IDUNOÕ�NDWPDQGDQ�ROXúPDNWDGÕU��øQWHUQHW൴Q�GH÷൴úHQ�\DSÕVÕ�DoÕN�
ND\QDN�൴VW൴KEDUDWÕQÕQ�GD�KHU��o�NDWPDQD�\|QHO൴N�൴OJ൴V൴Q൴Q�GH÷൴úPHV൴Q൴�JHUHN-
W൴UP൴úW൴U��<�]H\VHO�ZHE��VXUIDFH�ZHE���GHU൴Q�ZHE��GHHS�ZHE��YH�NDUDQOÕN�ZHE�
�GDUN�ZHE��J�Q�P�]GH�൴QWHUQHW൴Q��o�IDUNOÕ�NDWPDQÕQÕ�ROXúWXUPDNWDGÕU�>��@�

1. <�]H\VHO�:HE��6XUIDFH�:HE���$UDPD�PRWRUODUÕ�WDUDIÕQGDQ�൴QGHNVOH-
QHE൴OHQ�YH�VWDQGDUW�NXOODQÕFÕODUÕQ�൴QWHUQHW�WDUD\ÕFÕODUÕ�൴OH�EDV൴W�DUDPD-
ODUOD�HU൴úHE൴OG൴NOHU൴�DODQGÕU��%X�DODQGD�J�QGHO൴N�YH�KDVVDV�RODPD\DQ�
YHU൴OHU൴Q�EDUÕQGÕUÕOGÕ÷Õ�NDEXO�HG൴OPHNWHG൴U�

2. 'HU৻Q� :HE� �'HHS� :HE�� $UDPD� PRWRUODUÕ� WDUDIÕQGDQ� ൴QGHNVOHQH-
PH\HQ�ZHE�V൴WHOHU൴Q൴Q�ROXúWXUGX÷X�DODQGÕU��%XUDGD�ROXúWXUXODQ�ZHE�
V൴WHOHU൴�VSHV൴I൴N�RODUDN�DUDPD�PRWRUODUÕQÕ�HQJHOOHPHN�\HU൴QH��DUDPD�
PRWRUODUÕQÕQ�oDOÕúPD�SUHQV൴E൴QH�X\JXQ�ROPD\DQ�VWDQGDUW�GÕúÕ�൴oHU൴N-
OHU൴�QHGHQ൴\OH�൴QGHNVOHQHPHPHNWHG൴UOHU��<�]H\VHO�ZHEGHN൴�൴oHU൴NOHU�
KÕ]OD�GHU൴Q�ZHE�WDUDIÕQD�JHoW൴÷൴QGHQ�DoÕN�ND\QDN�DUDúWÕUPDODUÕQÕ�VWDQ-
GDUW�DUDPD�PRWRUODUÕ��]HU൴QGHQ�\DSPDN�\HWHUV൴]�ROPDNWDGÕU�

3. .DUDQOÕN�:HE� �'DUN�:HE���.DUDQOÕN�ZHE�� \�]H\VHO�ZHE� YH� GHU൴Q�
ZHE� ൴OH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�D÷�\DSÕVÕ�RODUDN�GD�D\UÕODQ�DODQGÕU��.D-
UDQOÕN�ZHE�V൴WHOHU൴�7RU�>��@��)UHH1HW�>��@�YH�,�3�>��@�J൴E൴�NDUDQOÕN�
D÷��GDUN�QHW��GHQ൴OHQ�IDUNOÕ�SODWIRUPODU��]HU൴QGHQ�K൴]PHW�YHUPHN-
WHG൴U��.ODV൴N�൴QWHUQHW�SURWRNROOHU൴�YH�൴QWHUQHW�WDUD\ÕFÕODUÕ�൴OH�EX�DODQD�
HU൴úPHN�P�PN�Q�ROPDPDNWDGÕU��<HU�DOWÕ�VXo�G�Q\DVÕ\OD�൴OJ൴O൴�HQ�oRN�
NXOODQÕODQ�DODQ�EXUDVÕ�NDEXO�HG൴OPHNWHG൴U�
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$YUXSD�3RO൴V�7HúN൴ODWÕ��(XURSRO��WDUDIÕQGDQ�KHU�\ÕO�\D\ÕQODQDQ�øQWHUQHW�YH�2U-
JDQ൴]H�6XoODU�5൴VN�'H÷HUOHQG൴UPH�5DSRUX¶QD�J|UH�NDUDQOÕN�ZHE��VXoOXODUÕQ�
VXo�Hú\DVÕ�DOÕS�VDWWÕNODUÕ�HQ�|QHPO൴�W൴FDUHW�PHFUDVÕ�RODUDN�NDEXO�HG൴OPHNWHG൴U��
%XUDGDN൴�WUDI൴÷൴Q�ú൴IUHO൴�ROPDVÕ�YH�HQ�\�NVHN�VHY൴\HGH�DQRQ൴PO൴÷൴Q�VD÷ODQPD-
VÕ�VHEHE൴\OH�SURIHV\RQHO�VXoOXODU�൴OH�VÕUDGDQ�DOÕFÕODUÕQ�EXOXúPD�QRNWDVÕ�KkO൴QH�
JHOG൴÷൴�WHVS൴W�HG൴OP൴úW൴U��øQWHUQHW�G�Q\DVÕQGDN൴�NU൴P൴QDO�DNW൴Y൴WHOHU�KkOHQ�\�-
]H\VHO�ZHE�YH�GHU൴Q�ZHEGH�GH�GHYDP�HWPHNOH�E൴UO൴NWH�NDUDQOÕN�ZHE�WDUDIÕQD�
F൴GG൴�E൴U�ND\PDQÕQ�ROGX÷X�J|]OHPOHQPHNWHG൴U�>��@�

đJPNQ�������>´_J^XJQ�<JG��)JWNS�<JG�[J�0FWFSQæP�<JG�&QY�>FUæQFWæ

$YUXSD�3RO൴V�7HúN൴ODWÕ��(XURSRO��WDUDIÕQGDQ�KHU�\ÕO�\D\ÕQODQDQ�G൴÷HU�E൴U�|QHP-
O൴� UDSRU�RODQ�$%�7HU|U൴]P�'XUXP�YH�(÷൴O൴P�5DSRUX¶QD�J|UH�KHP�\�]H\VHO�
ZHE�KHP�GH�NDUDQOÕN�ZHE�V൴WHOHU൴�WHU|U൴]P൴Q�I൴QDQVPDQÕQGD�|]HOO൴NOH�NU൴SWR�
SDUDODU��]HU൴QGHQ�IRQ�WRSODPDN�൴o൴Q�\R÷XQ�RODUDN�NXOODQÕOPDNWDGÕU�>��@��
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.DUDQOÕN� ZHE� V൴WHOHU൴Q൴Q� WDPDPÕQÕQ� NU൴P൴QDO� DNW൴Y൴WHOHU� ൴o൴Q� NXOODQÕOGÕ÷ÕQÕ�
V|\OHPHN�GH�P�PN�Q�ROPDPDNWDGÕU��g]HOO൴NOH�DQRQ൴PO൴÷൴�>��@�YH�൴QWHUQHWWH�
PDKUHP൴\HW൴� VDYXQDQ�E൴UoRN� DNW൴Y൴VWH� J|UH�\�]H\VHO�ZHE൴� NXOODQPDN�EXUD-
GDN൴� W�P� ൴úOHPOHU൴Q� E�\�N� DUDúWÕUPD� ú൴UNHWOHU൴� WDUDIÕQGDQ� WRSODQDUDN� DQDO൴]�
HG൴OG൴÷൴�JHUHNoHV൴\OH�E൴OJ൴�J�YHQO൴÷൴�DoÕVÕQGDQ�VDNÕQFDOÕ�RODUDN�J|U�OPHNWHG൴U�
>��@��%X�\�]GHQ�VÕUDGDQ�൴QWHUQHW�NXOODQÕFÕODUÕ�GD�KÕ]OD�NDUDQOÕN�D÷�NXOODQÕFÕVÕ�
KkO൴QH�G|Q�úPHNWHG൴U�

*�Q�P�]GH�RUWDODPD�J�QGH���P൴O\RQGDQ�ID]OD�NXOODQÕFÕQÕQ�ED÷ODQGÕ÷Õ�725�
�7KH�2Q൴RQ�5RXWHU��D÷Õ�HQ�E�\�N�NDUDQOÕN�D÷�DOW�\DSÕVÕQÕ�³�RQ൴RQ´�X]DQWÕ\D�
VDK൴S�7RU�VD\IDODUÕ�൴VH�HQ�E�\�N�NDUDQOÕN�ZHE�DODQÕQÕ�WHúN൴O�HWPHNWHG൴U��$oÕN�
ND\QDN�൴VW൴KEDUDWÕ�DoÕVÕQGDQ�EX�F൴GG൴�ND\PD�|QHPOH�WDN൴S�HG൴OPHN�YH�EXQD�
\|QHO൴N�WHNQ൴NOHU�JHO൴úW൴UPHN�]RUXQOXOX÷X�RUWD\D�oÕNDUPÕúWÕU�

�

đJPNQ���������4HFP������Ʒ����3NXFS������9FWNMQJW�&WFXæ� 
947�&Õæ�,´SQ´P�0ZQQFSæHæ�8F^æQFWæ�@��B�

7DP� RODUDN� WHVS൴W� HG൴OPHV൴�P�PN�Q� ROPDPDNOD� E൴UO൴NWH� EX� DODQGD� \DSÕODQ�
DNDGHP൴N�YH�WHNQ൴N�oDOÕúPDODU�൴QFHOHQG൴÷൴QGH��J�Q�P�]GH�YHU൴�ER\XWX��൴oH-
U൴N��DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�\�]H\VHO�ZHE�����GHU൴Q�ZHE�����YH�NDUDQ-
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OÕN�ZHE���¶O൴N�E൴U�RUDQÕ�ROXúWXUPDNWDGÕU�>����������@��$oÕN�ND\QDN�൴VW൴KEDUDWÕ�
DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD� VDGHFH� ൴QWHUQHW� YHU൴� KDYX]XQXQ���¶O�N� E൴U� NÕVPÕQÕ�
൴IDGH�HWW൴÷൴�NDEXO�HG൴OHQ�\�]H\VHO�ZHEH�\|QHO൴N�DoÕN�ND\QDN�YHU൴�DUDúWÕUPDVÕ�
\DSPDN�E�\�N�UHVP൴�NDoÕUPDN�DQODPÕQD�JHOPHNWHG൴U�

Ϯϴ�
�

��

bĞŬŝů�ϯ͘ϭϯ͘�zƺǌĞǇƐĞů�tĞď͕��ĞƌŝŶ�tĞď�ǀĞ�<ĂƌĂŶůŦŬ�tĞď�,ĂĐŝŵůĞƌŝ�
đJPNQ�������>´_J^XJQ�<JG��)JWNS�<JG�[J�0FWFSQæP�<JG�-FHNRQJWN
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�����'�>�0�;*7å�;*�&�.0�0&>3&0�å89å-'&7&9.�

%�\�N�YHU൴��E൴J�GDWD��NDYUDPÕ��YHU൴OHU൴Q�VDNODQPDVÕQGD��DQDO൴]�HG൴OPHV൴QGH�
YH�\|QHW൴OPHV൴QGH�NODV൴N�YHU൴�WDEDQÕ�\|QHW൴P�V൴VWHPOHU൴Q�\HWHUV൴]�NDOGÕ÷Õ�>��@�
E�\�N�P൴NWDUGDN൴�YH�V�UHNO൴�DUWDQ�YHU൴OHU൴�൴IDGH�HWPHNWHG൴U��%�\�N�YHU൴�NDY-
UDPÕQÕQ� ൴ON� RUWD\D� oÕNWÕ÷Õ� G|QHPOHUGH� WHPHO� NDUDNWHU൴VW൴N� |]HOO൴NOHU൴� �9� ൴OH�
WDQÕPODQÕUNHQ�GH÷൴úHQ�WHNQRORM൴N�\DNODúÕPODU�YH�JHO൴úPHOHU�VRQXFXQGD�J�Q�-
P�]GH���9�൴OH�NDUúÕOÕN�EXOPDNWDGÕU�>��@�

�x 9ROXPH��.DSDV৻WH�� Y�NVHN�P൴NWDUGDN൴�YHU൴\൴�൴IDGH�HWPHNWHG൴U�
�x 9HORF৻W\��+Õ]���hUHW൴OHQ�YHU൴�ER\XWXQXQ�NÕVD�V�UHGH�oRN�\�NVHN�ROPD-
VÕGÕU�

�x 9DU৻HW\��dHú৻WO৻O৻N���<DSÕVDO��\DSÕVDO�ROPD\DQ�YH�\DUÕ�\DSÕVDO�YHU൴�W�U-
OHU൴G൴U�

�x 9DOXH��'H÷HU���%൴O൴QPH\HQ�GH÷HU൴Q�RUWD\D�oÕNDUWÕOPDVÕQÕ�VD÷ODPDN-
WDGÕU�

�x 9HUDF৻W\��*HoHUO৻O৻N���7RSODQDQ�YHU൴GHQ�JHoHUO൴�RODQÕQ�D\UÕOPDVÕGÕU�
�x 9DU৻DE৻O৻W\��'H÷৻úNHQO৻N���)DUNOÕ�ND\QDNODUGDQ�IDUNOÕ�IRUPDWODUGD�YHU൴�
WRSODQPDVÕGÕU�

�x 9DO৻G৻W\� �'R÷UXODQPÕúOÕN��� 7RSODQDQ� YHU൴Q൴Q� GR÷UXODQGÕNWDQ� VRQUD�
NXOODQÕOPDVÕGÕU�

�x 9XOQHUDE৻O৻W\��*�YHQO৻N�$oÕ÷Õ���%�\�N�P൴NWDUGDN൴�YHU൴�N|W��DPDoOÕ�
NXOODQÕPODUD�DoÕNWÕU�

�x 9RODW৻O৻W\��8oXFXOXN���+Õ]OÕFD�NXOODQÕOPD]VD�GH÷HU൴Q൴�ND\EHGHE൴OHFHN�
YHU൴OHU�൴oHUPHNWHG൴U�

�x 9৻VXDO৻]DW৻RQ� �*|UVHOO৻N��� 6WDQGDUW� J|UVHOOHúW൴UPH� DUDoODUÕ� \HWHUV൴]�
NDOGÕ÷ÕQGDQ� E�\�N� YHU൴\H� |]J�� J|UVHOOHúW൴UPH� X\JXODPDODUÕQÕ� ൴IDGH�
HWPHNWHG൴U�

³9´�KDUIOHU൴\OH�|]GHúOHúW൴U൴OHQ�E�\�N�YHU൴�NDYUDPÕ�DVOÕQGD�WHNQRORM൴N�E൴U�WH-
U൴PGHQ�]൴\DGH�J�QGHQ�J�QH�GH÷൴úHQ�G൴QDP൴N�\DSÕGDN൴�E൴U�WHNQRORM൴N�³\DNOD-
úÕP´�\D�GD�³NRQVHSW´�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU������¶O൴�\ÕOODUÕQ�EDúODUÕQGD�
RUWD\D�DWÕODQ�³��%R\XWOX�9HU൴�<|QHW൴P൴��9ROXPH��9HORF൴W\��9DU൴HW\�´�\DNODúÕPÕ�
൴OH�JHOHFHNWH�YHU൴�\|QHW൴P൴QH�QDVÕO�EDNÕODFD÷Õ�RUWD\D�NRQPXúWXU�>��@��6RQUDN൴�
\ÕOODUGD�KHP�DNDGHP൴N�FDP൴D�KHP�GH�E൴O൴ú൴P�HQG�VWU൴V൴�EX�\DNODúÕPÕ�EHQ൴P-
VHP൴úW൴U��%�\�N�YHU൴�DODQÕQGD�\�]E൴QOHUFH�DNDGHP൴N�\D\ÕQ�\DSÕOÕUNHQ�oRN�VD-
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\ÕGD�E൴O൴ú൴P�SURMHV൴�GH�KD\DWD�JHo൴U൴OP൴úW൴U��7HNQRORM൴N�\HQ൴O൴NOHUH�J|UH�E�\�N�
YHU൴�\DNODúÕPÕ�GD�|]HOO൴NOH�³YHU൴�E൴O൴P൴´�DODQÕQGDN൴�SRS�OHU�WHU൴POHUOH�E൴UO൴NWH�
\HQ൴�³9´�KDUIOHU൴\OH�൴IDGH�HG൴OPH\H�GHYDP�HWP൴úW൴U��gUQH÷൴Q�³Y൴FWXDO��HU]DN�´�
൴OH�YHU൴�E൴O൴P൴Q൴Q�EHVOHQG൴÷൴�DQD�ND\QDN��³Y൴DE൴O൴W\��\DúD\DE൴O൴UO൴N�´�൴OH�E�\�N�
YHU൴Q൴Q� WHN�EDúÕQD�\DúD\DE൴OHFHN�E൴U� WHNQRORM൴� ROPDGÕ÷Õ� G൴÷HU� WHNQRORM൴OHUOH�
HQWHJUH�HG൴OPHV൴�JHUHNW൴÷൴��³YRJXH��PRGD�´�൴OH�E�\�N�YHU൴Q൴Q�WHNQRORM൴�G�Q-
\DVÕQÕQ�PRGD�WUHQGOHU൴QGHQ�E൴U൴V൴�ROGX÷X�൴IDGH�HG൴OPHNWH�YH�EX�³9´�VD\ÕVÕQÕQ�
WRSODPGD���¶\H�NDGDU�oÕNWÕ÷Õ�YH�JHOHFHNWH�\HQ൴�JHO൴úPHOHUOH�GDKD�GD�DUWDFD÷Õ�
J|U�ú��൴OHU൴�V�U�OPHNWHG൴U�>��@�

%�\�N�YHU൴� �E൴J�GDWD��\DNODúÕPÕ�YHU൴Q൴Q� WRSODQPDVÕQÕ��\|QHW൴OPHV൴Q൴��DQDO൴]�
HG൴OPHV൴Q൴�YH�EX�YHU൴\H�\|QHO൴N�|]HO�X\JXODPDODU�JHO൴úW൴U൴OPHV൴�KD\DW�G|QJ�-
V�Q��൴oHUPHNWHG൴U�>��@��6DGHFH�YHU൴Q൴Q�NHQG൴V൴�E�\�N�YHU൴Q൴Q�X\JXODPD�DOD-
QÕ�RODUDN�NDEXO�HG൴OPHPHNWHG൴U��%�\�N�YHU൴Q൴Q�൴úOHQHUHN�NÕ\PHWOHQG൴U൴OPHV൴�
V�UHF൴QGHN൴�W�P�E൴OHúHQOHU�E�\�N�YHU൴Q൴Q�൴OJ൴�DODQÕQD�J൴UPHNWHG൴U��'RQDQÕP�
SODWIRUPODUÕ��EXOXW�E൴O൴ú൴P�o|]�POHU൴��J�YHQO൴N�|QOHPOHU൴��PDKUHP൴\HW�>��@�൴OH�
൴OJ൴O൴�ND\JÕODU�YH�G൴÷HU�E൴UoRN�WHNQRORM൴�E�\�N�YHU൴Q൴Q�oDOÕúPD�DODQÕ�൴o൴QGHG൴U�

g]HOO൴NOH� DoÕN�ND\QDN� ൴VW൴KEDUDWÕQGDN൴�YHU൴� ER\XWXQXQ� VRQ�RQ�\ÕOGD�\�NVHN�
P൴NWDUGD�DUWPDVÕ�EX�YHU൴OHU൴Q�NODV൴N�\DNODúÕPODUOD�൴úOHQPHV൴�YH�DQDO൴]�HG൴OPH-
V൴Q൴�൴PNkQVÕ]�NÕOPDNWDGÕU�������\ÕOÕQGD�/RFNKHHG�0DUW൴Q�I൴UPDVÕ�WDUDIÕQGDQ�
JHO൴úW൴U൴OHQ�(QWHJUH�.U൴]�(UNHQ�8\DUÕ�6൴VWHP൴��,QWHJUDWHG�&U൴V൴V�(DUO\�:DU-
Q൴QJ�6\VWHP���,&(:6��>��@�\�]OHUFH�IDUNOÕ�DoÕN�ND\QDNWDQ�DQOÕN�YHU൴�WRSOD-
\DUDN�G�Q\DQÕQ�IDUNOÕ�E|OJHOHU൴QGH�E൴U�WRSOXPVDO�KDUHNHWO൴O൴N�GXUXPXQX�WHVS൴W�
HGHE൴OPHNWHG൴U��6൴VWHP�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�YH�E�\�N�YHU൴��26,17�±�%൴J�
'DWD��\DNODúÕPODUÕQÕQ�EDúDUÕ\OD�X\JXODQGÕ÷Õ�E൴U�SURMH�RODUDN�NDEXO�HG൴OPHN-
WHG൴U�>��@�

%�\�N�YHU൴Q൴Q�\D\JÕQODúWÕ÷Õ�E൴U�G|QHPGH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�൴OH�E൴UO൴NWH�
WDVDUODQPÕú� V൴VWHPOHU൴Q�KD\DWD�JHo൴U൴OPHV൴�\HQ൴O൴No൴�E൴U�\DNODúÕPGDQ�]൴\DGH�
F൴GG൴� E൴U� ൴KW൴\Do� RODUDN� J|U�OPHNWHG൴U��$QFDN� WDPDPHQ� ൴QVDQ� XQVXUXQGDQ�
X]DN�NXUXODQ�DoÕN�ND\QDN� WDEDQOÕ�RWRPDW൴]H�HG൴OP൴ú�E�\�N�YHU൴�SODWIRUPOD-
UÕQÕQ�EDúDUÕOÕ�RODPD\DFD÷Õ�GH÷HUOHQG൴U൴OPHNWHG൴U��%�\�N�YHU൴\H�GD\DOÕ�HWN൴O൴�
E൴U�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�HNRV൴VWHP൴�NXUXODE൴OPHV൴�൴o൴Q�PHYFXW�WHNQRORM൴OHUH�
൴ODYHWHQ�X]PDQ�DQDO൴VWOHU൴Q�NDWNÕ�VD÷OD\DE൴OHFH÷൴�൴QVDQ�XQVXUXQXQ�|QHPO൴�E൴U�
E൴OHúHQ�ROGX÷X�WDVDUÕPODUÕQ�KD\DWD�JHo൴U൴OPHV൴�JHUHNPHNWHG൴U�>��@�

1HVQHOHU൴Q� ൴QWHUQHW൴� �,QWHUQHW� RI�7K൴QJV�,R7�� F൴KD]ODUÕQÕQ�J�QGHQ�J�QH� DUW-
PDVÕ�YH�\D\JÕQ�NXOODQÕPODUÕ\OD�EX�F൴KD]ODUÕQ��UHWW൴NOHU൴�YHU൴�P൴NWDUÕ�GD�E�\�-
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PHNWHG൴U��$oÕN�ND\QDN�൴VW൴KEDUDWÕ�DoÕVÕQGDQ�൴QWHUQHW�ED÷ODQWÕVÕ�RODQ�YH�JHUHNO൴�
J�YHQO൴N�|QOHPOHU൴�DOÕQPDPÕú�,R7�F൴KD]ODUÕ�F൴GG൴�E൴U�ND\QDN�ROXúWXUPDNWDGÕU��
1HVQHOHU൴Q� ൴QWHUQHW൴� F൴KD]ODUÕQÕ� WHVS൴W� HWPHN� YH� DoÕN� ND\QDN� ൴VW൴KEDUDWÕQGD�
NXOODQDE൴OPHN� ൴o൴Q�³ZZZ�VKRGDQ�൴R´�ZHE� V൴WHV൴��]HU൴QGHQ�DUDPD�\DSÕODE൴O-
PHNWHG൴U�

%�\�N�9HU൴�YH�DoÕN�ND\QDN�൴VW൴KEDUDWÕQÕ�E൴UO൴NWH�NXOODQPDN�SRO൴W൴ND�\DSÕFÕODU��
SURIHV\RQHOOHU�YH�X\JXOD\ÕFÕODU�൴o൴Q�R\XQ�GH÷൴úW൴U൴F൴�RODUDN�Q൴WHOHQG൴U൴OPHNWH-
G൴U��g]HOO൴NOH�NDPX�J�YHQO൴÷൴�DoÕVÕQGDQ�N൴WOHOHU൴Q�JHQHO�H÷൴O൴P൴�YH�oHYU൴P൴o൴�
UDG൴NDOOHúPH�DNW൴Y൴WHOHU൴Q൴Q�WHVS൴W൴�E�\�N�YHU൴�YH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�\DN-
ODúÕPODUÕQÕQ�VHQWH]OHQPHV൴�൴OH�P�PN�Q�RODE൴OPHNWHG൴U�>��@�

%�\�N� YHU൴� WHNQRORM൴OHU൴� DoÕVÕQGDQ� JHO൴úP൴ú� GHPRNUDW൴N� �ONHOHUGHN൴� H÷൴O൴P�
GDKD� oRN�NXUXPVDO�YHU൴Q൴Q�NDPX\D�DoÕOPDVÕ� \|Q�QGHG൴U��%X� DoÕOÕPÕQ�GDKD�
úHIIDI�YH�GDKD�GHPRNUDW൴N�E൴U�\|QHW൴P�V൴VWHP൴Q൴�J�oOHQG൴UHFH÷൴�J|U�ú��EH-
Q൴PVHQPHNWHG൴U�>��@��<HQ൴�JHO൴úHQ�E�\�N�YHU൴�DNÕPODUÕ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�
DoÕVÕQGDQ�\HQ൴�IÕUVDWODU�GR÷XUPDNWDGÕU��

�����>&5&>�?*0z�;*�&�.0�0&>3&0�å89å-'&7&9.�

(Q�EDV൴W�WDQÕPÕ\OD�\DSD\�]HNk��DUW൴I൴F൴DO�൴QWHOO൴JHQFH�$,���J|UHYOHU൴�\HU൴QH�JH-
W൴UPHN�൴o൴Q�൴QVDQ�]HNkVÕQÕ�WDNO൴W�HGHQ�YH�WRSODGÕNODUÕ�E൴OJ൴OHUH�J|UH�\൴QHOHPHO൴�
RODUDN�NHQG൴OHU൴Q൴�൴\൴OHúW൴UHE൴OHQ�V൴VWHPOHU�YH\D�PDN൴QHOHU�RODUDN�൴IDGH�HG൴O-
PHNWHG൴U� >��@��%�\�N�YHU൴\H�GD\DOÕ� ���� \�]\ÕOÕQ� DoÕN�ND\QDN� ൴VW൴KEDUDWÕQÕQ�
NODV൴N�\DNODúÕPODUOD�YH�൴QVDQ�J�F�\OH�V�UG�U�OHE൴OPHV൴�DUWÕN�WDUWÕúPD�GÕúÕ�E൴U�
NRQXGXU��$oÕN� ND\QDN� ൴VW൴KEDUDWÕQGDQ� WRSODQDQ�YHU൴OHU൴Q� DQDO൴]� HG൴OPHV൴� YH�
NÕ\PHWOHQG൴U൴OHE൴OPHV൴� ൴o൴Q� EDúWD�PDN൴QH� |÷UHQPHV൴� YH� GHU൴Q� |÷UHQPH�J൴E൴�
\DSD\�]HNk�DOJRU൴WPDODUÕQÕQ�NXOODQÕOPDVÕ�E൴U� WHUF൴KWHQ�|WH�]RUXQOXOXN�KkO൴Q൴�
DOPÕúWÕU�

(OO൴� \ÕOGDQ� ID]OD� JHoP൴ú൴� ROGX÷X� NDEXO� HG൴OHQ� DoÕN� ND\QDN� ൴VW൴KEDUDWÕ�
����¶OÕ� \ÕOODUGDQ� ൴W൴EDUHQ� ൴QWHUQHWOH� ED÷GDúWÕUÕOPÕú� E൴U� ROJX� KkO൴Q൴� DOPÕú-
WÕU�� �:HE� WHNQRORM൴OHU൴QGHN൴�JHO൴úPHOHUH�SDUDOHO� RODUDN� ]DPDQ� ൴o൴QGH� DoÕN�
ND\QDN� ൴VW൴KEDUDWÕ�GD�GR÷UXGDQ�HYU൴P�JHo൴UP൴úW൴U��:HE����� WHNQRORM൴V൴Q൴Q�
JHoHUO൴� ROGX÷X� G|QHPGH� ���1HV൴O�$oÕN�.D\QDN� øVW൴KEDUDWÕ� ��VW�*HQHUDW൴-
RQ�26,17���:HE�����WHNQRORM൴V൴Q൴Q�JHoHUO൴�ROGX÷X�G|QHPGH����1HV൴O�$oÕN�
.D\DN�øVW൴KEDUDWÕ���QG�*HQHUDW൴RQ�26,17��YH�:HE�����WHNQRORM൴V൴Q൴Q�DUWÕN�
NXOODQÕOGÕ÷Õ�J�Q�P�]GH����1HV൴O�$oÕN�.D\QDN�øVW൴KEDUDWÕ���UG�*HQHUDW൴RQ�
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26,17��NDEXO�J|UHQ�VÕQÕIODQGÕUPDGÕU��+HU�G|QHP൴Q�NHQG൴QH�|]J��DoÕN�ND\-
QDN�൴VW൴KEDUDWÕ�WRSODPD��൴úOHPH�YH�DQDO൴]�HWPH�\|QWHPOHU൴�YDUGÕU�����1HV൴O�
$oÕN�.D\QDN�øVW൴KEDUDWÕ� ��UG�*HQHUDW൴RQ�26,17�� WDPDPHQ�EDúWD�PDN൴QH�
|÷UHQPHV൴�ROPDN��]HUH�\DSD\�]HNk�DOJRU൴WPDODUÕQD�YH�PRGHUQ�YHU൴�E൴O൴P൴�
\DNODúÕPÕQD�GD\DQPDNWDGÕU�>��@�

<DSD\�]HNk�DOJRU൴WPDODUÕ�൴OH�DoÕN�ND\QDNODU��]HU൴QGHQ�DQDO൴]�\DSÕODQ�HQ�SR-
S�OHU�SODWIRUPODU�\�]H\VHO�ZHEGH�K൴]PHW�YHUHQ�VRV\DO�PHG\D�VHUY൴VOHU൴G൴U��
$QFDN�൴oHU൴N�E�\�NO�÷��DoÕVÕQGDQ�൴QWHUQHW�HNRV൴VWHP൴Q൴Q�oRN�N�o�N�E൴U�E|-
O�P�Q��ROXúWXUDQ�NDUDQOÕN�ZHE�V൴WHOHU൴QGH�GDK൴�PDN൴QH�|÷UHQPHV൴�YH�GH-
U൴Q�|÷UHQPH�DOJRU൴WPDODUÕ�NXOODQÕODUDN�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�DUDúWÕUPDODUÕ�
\DSÕOPDNWDGÕU�>��@��$NV൴�WDNG൴UGH�EX�D÷ODUÕQ�NODV൴N�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�
WHNQ൴NOHU൴\OH�൴]OHQPHV൴�YH�DQDO൴]OHU�\DSÕOPDVÕ�SUDW൴NWH�X\JXODQDE൴O൴U�J|U�Q-
PHPHNWHG൴U�>��@�

đJPNQ�������&�æP�0F^SFP�åXYNMGFWFYæSæS�?FRFS�å�NSIJ�)JÕNĒNRN
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g]HOO൴NOH�E൴UoRN�PHVOHN�JUXEXQXQ�\DSD\�]HNkQÕQ�JHOHFHNWH�XODúDE൴OHFH÷൴�VH-
Y൴\H\H�ED÷OÕ�RODUDN�RUWDGDQ�NDONDFD÷Õ�YH�൴QVDQODUÕQ�\DSPDNWD�ROGX÷X�E൴UoRN�
൴ú൴Q�VDGHFH�URERWODU� WDUDIÕQGDQ�\DSÕODFD÷Õ� ൴OH� ൴OJ൴O൴�|QJ|U�OHU�EXOXQPDNWDGÕU�
>��@��$\QÕ�úHN൴OGH�JHOHFHNWH�DoÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�WDPDPÕ�ROPDVD�GD�E�-
\�N�E൴U�NÕVPÕQÕQ�\DSD\�]HNk\D�GD\DOÕ�V൴VWHPOHU�WDUDIÕQGDQ�\DSÕODFD÷ÕQÕ�V|\OH-
PHPHN�P�PN�QG�U�

�����89&3)&791&7�;*�51&9+4721&7

%൴OJ൴�GH÷HU�]൴QF൴U൴�RODUDN�൴IDGH�HG൴OHQ�KDP�YHU൴GHQ�RUJDQ൴]DV\RQHO�VRQXoODU�
HOGH�HWPH�V�UHF൴QGH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�EHOO൴�൴úOHPOHU൴Q�oÕNWÕVÕ�ROGX÷X�J൴E൴�
NHQG൴V൴QGHQ�VRQUD�JHOHQ�NDUDU�YHUPH�DGÕPÕQÕQ�GD�J൴UG൴V൴�NRQXPXQGDGÕU��.D-
UDU�V|]O�N�DQODPÕQGD�³E൴U�൴ú�YH\D�VRUXQ�KDNNÕQGD�G�ú�Q�OHUHN�YHU൴OHQ�NHV൴Q�
\DUJÕ´���NDUDU�YHUPH�൴VH�³E൴U�VRUXQX�NDUDUD�ED÷ODPDN��NDUDUODúWÕUPDN´�RODUDN�
൴IDGH�HG൴OPHNWHG൴U�>��@��.DUDU�YHUPH�V�UHF൴�E൴UH\VHO�E൴U�NDYUDP�J൴E൴�J|]�NVH�
GH�|UJ�WVHO�DoÕGDQ�GD�KD\DW൴�|QHPH�VDK൴SW൴U��<|QHW൴P�E൴O൴P൴�DoÕVÕQGDQ�NDUDU�
YHUPH��HQ�|QHPO൴�\|QHW൴P�IDDO൴\HWOHU൴QGHQ�E൴U൴�RODUDN��KDUHNHW�WDU]ODUÕ�൴o൴QGH�
X\JXQ�VHoHQH÷൴Q�EHO൴UOHQPHV൴��\DQ൴�RUJDQ൴]DV\RQXQ�൴VWHQ൴OHQ�VRQXFD�XODúPDVÕ�
൴o൴Q�DOWHUQDW൴IOHU�DUDVÕQGD�VHo൴P�\DSPDVÕ�RODUDN�WDQÕPODQPDNWDGÕU�>��@��

%൴UH\VHO�NDUDU�YHUPH�൴OH�|UJ�WVHO�NDUDU�YHUPH�V�UHoOHU൴�DUDVÕQGDN൴�HQ�E�\�N�
IDUN�NDUDU�YHUPH�൴UDGHV൴Q൴Q�GHOHJH�HG൴OPHV൴�\DQ൴�EHOO൴�VHY൴\HGHN൴�\|QHW൴F൴OH-
UH�GHYUHG൴OPHV൴G൴U� >��@��hVW�G�]H\�\|QHW൴F൴OHU� VWUDWHM൴N�NDUDUODU�� RUWD�G�]H\�
\|QHW൴F൴OHU�WDNW൴NVHO�NDUDUODU�YH�DOW�G�]H\�\|QHW൴F൴OHU�൴VH�RSHUDV\RQHO�NDUDUODU�
YHUPHNWHG൴UOHU��2UJDQ൴]DV\RQODUÕQ�HQ� ൴\൴�úHN൴OGH�QDVÕO�\|QHW൴OPHV൴�JHUHNW൴÷൴�
VRUXVXQD�FHYDS�DUD\DQ�VWUDWHM൴N�\|QHW൴P�DUDúWÕUPDODUÕQÕQ�൴ON�RGD÷Õ�³E൴OJ൴�DNÕ-
úÕ´��൴N൴QF൴V൴�൴VH�³NDUDU�YHUPH´�PHNDQ൴]PDODUÕGÕU�>��@�

(QG�VWU൴\HO�DQODPGD�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�DoÕVÕQGDQ�VWDQGDUW�E൴U�PHWRGRORM൴�
EXOXQPDPDNOD�E൴UO൴NWH��VWUDWHM൴N�\|QHW൴P�DQOD\ÕúÕ�DoÕVÕQGDQ�DoÕN�ND\QDN� ൴V-
W൴KEDUDWÕQÕQ�VWDQGDUW�PHWRGRORM൴V൴�NDUDU�YHUPH�V�UHoOHU൴QH�\|QHO൴N�E൴OJ൴�DNÕúÕ�
NDSVDPÕQGD�úHN൴OOHQPHNWHG൴U��$oÕN�ND\QDN�൴VW൴KEDUDWÕQGDQ�HOGH�HG൴OHQ�oÕND-
UÕPODU�VD÷OÕNOÕ�E൴U�E൴OJ൴�DNÕúÕ�൴OH�VWUDWHM൴N��WDNW൴NVHO�YH�RSHUDV\RQHO�NDUDU�YHUPH�
V�UHoOHU൴QH�\DQVÕPDNWDGÕUODU�>��@�

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�NRQXVXQGD�DNDGHP൴N�oDOÕúPDODU�EHOO൴�VWDQGDUWODU�|QHUPH-
V൴Q൴Q�\DQÕ�VÕUD�EX�DODQGDN൴�VHNW|U�VWDQGDUWODUÕQÕ��NXUXPVDO�GHVWHN�YH�GDQÕúPDQ-
OÕN� K൴]PHWOHU൴� GH� VXQDQ�E൴OJ൴� J�YHQO൴÷൴� \D]ÕOÕPÕ� ú൴UNHWOHU൴� EHO൴UOHPHNWHG൴U� >��@�� 
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$NDGHP൴Q൴Q�YH� VHNW|UGHN൴�X\JXODPDODUÕQ� VWDQGDUG൴]DV\RQ�NRQXVXQGD�NHV൴úW൴÷൴�
QRNWD��JHUHNV൴Q൴POHU൴Q�EHO൴UOHQPHV൴��YHU൴OHU൴Q�WRSODQPDVÕ��DQDO൴]�HG൴OPHV൴�YH�NDUDU�
YHUPH�V�UHoOHU൴QH�\|QHO൴N�J|UVHOOHUOH�GHVWHNOHQHQ�UDSRUODUÕQ�ROXúWXUXOPDVÕ�RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU�>��@�

 
đJPNQ�������&�æP�0F^SFP�åXYNMGFWFYæ�8YFSIFWYQFWæ���8YWFYJONP�>®SJYNR�åQNĒPNXN

%൴U�RUJDQ൴]DV\RQXQ� W�P�DoÕN�ND\QDN� ൴VW൴KEDUDWÕ�JHUHNV൴Q൴POHU൴Q൴�NDUúÕOD\DE൴-
OHFHN� E൴U� SODWIRUP� EXOXQPDPDNOD� E൴UO൴NWH� HQ� NDSVDPOÕ� RODQÕ�0DOWHJR� RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU��.XUXPVDO�VHY൴\HGH��UHW൴OHQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�SODW-
IRUPODUÕQÕQ�E൴U�NÕVPÕ�J൴]O൴�NDQDOODU��]HU൴QGHQ�NDPX�NXUXPODUÕQD�VDWÕOGÕ÷ÕQGDQ�
EX�SODWIRUPODUOD�൴OJ൴O൴�GHWD\OÕ�E൴OJ൴OHUH�HU൴úPHN�P�PN�Q�ROPDPDNWDGÕU��

*�Q�P�]GH�E൴UoRN�|]HO�YH�NDPX�NXUXPXQXQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�JHUHNV൴-
Q൴P൴Q൴Q�E�\�N�E൴U�NÕVPÕQÕ�VRV\DO�PHG\D�൴oHU൴NOHU൴�ROXúWXUPDNWDGÕU��%X�QHGHQ-
OH�SURIHV\RQHO�VRV\DO�PHG\D�DQDO൴]�SODWIRUPODUÕ�DoÕN�ND\QDN�൴VW൴KEDUDW�DQDO൴]�
SODWIRUPODUÕ�J൴E൴�NXOODQÕOPDNWDGÕU��%X�SODWIRUPODUÕQ�ED]ÕODUÕ�\�]H\VHO�ZHE�V൴-
WHOHU൴QGHQ�YH�NDUDQOÕN�ZHE�V൴WHOHU൴QGHQ�GH�YHU൴�oHN൴S�DQDO൴]�HGHE൴OPHNWHG൴UOHU�
>��@��6RV\DO�PHG\D�DQDO൴]�SODWIRUPODUÕ�|]HO�ú൴UNHWOHU൴Q�VRV\DO�PHG\D�WDN൴E൴�YH�
\|QHW൴P൴�൴KW൴\DoODUÕQD�FHYDS�YHUG൴NOHU൴�J൴E൴�൴VW൴KEDUDW�VHUY൴VOHU൴Q൴Q�VDYXQPD�
YH�J�YHQO൴N�DPDoOÕ�DoÕN�ND\QDN�൴VW൴KEDUDW�DQDO൴]൴QGH�GH�VÕNOÕNOD�WHUF൴K�HWW൴NOHU൴�
E൴U�PRGHO�RODUDN�NDEXO�HG൴OPHNWHG൴U�>��@��

$oÕN� ND\QDN� ൴VW൴KEDUDW� SODWIRUPODUÕ� NXUXPODUÕQ� NHQG൴� VXQXFX� V൴VWHPOHU൴QGH�
YH\D�VRQ�NXOODQÕFÕ�E൴OJ൴VD\DUODUÕQGD�oDOÕúDFDN�úHN൴OGH�WDVDUODQGÕ÷Õ�J൴E൴�EXOXW�
E൴O൴ú൴P�DOW�\DSÕVÕ��]HU൴QGHQ�GH�oDOÕúDFDN�úHN൴OGH�G൴]D\Q�HG൴OPHNWHG൴U��g]HOO൴N-
OH�J൴]O൴O൴N�YH�PDKUHP൴\HW�DoÕVÕQGDQ�KDVVDV�NRQXPGD�ROPD\DQ�RUJDQ൴]DV\RQODU�
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EXOXW�E൴O൴ú൴P�DOW�\DSÕODUÕ��]HU൴QGH�oDOÕúDQ�VRV\DO�PHG\D�DQDO൴]�SODWIRUPODUÕQÕ�
WHUF൴K�HWPHNWHG൴UOHU��%X�NRQVHSWWH�K൴]PHW�YHUHQ�SODWIRUPODU�|]HOO൴NOH�VRV\DO�
PHG\DQÕQ�GHYDPOÕ�J�QGHP൴QGHN൴�KHVDSODUD�D൴W�൴oHU൴NOHU�J൴E൴�RUWDN�DQDO൴]�HG൴-
OHFHN� YHU൴OHU൴� E൴U� GHID� ND\GHWPHNWH� YH� W�P�P�úWHU൴OHU൴Q� DQDO൴]OHU൴QGH� D\QÕ�
YHU൴\൴� NXOODQDE൴OPHNWHG൴U��$\UÕFD� �FUHWO൴� VHUY൴VOHUH� HU൴ú൴OPHV൴� JHUHNHQ� DoÕN�
ND\QDN�൴VW൴KEDUDWÕ�V�UHoOHU൴QGH�RUWDN�NXOODQÕODQ�SODWIRUPODU�PDO൴\HW�DoÕVÕQGDQ�
GDKD�X\JXQ�ROPDNWDGÕU�o�QN��KHU�P�úWHU൴�൴o൴Q�D\UÕ�D\UÕ��FUHWO൴�|GHQPHV൴�\HU൴-
QH�SODWIRUP��]HU൴QGHQ�EX�VHUY൴V�SD\ODúWÕUÕOPDNWDGÕU�

�����&�.0�0&>3&0�å89å-'&7&9.�574/*1*7å

$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�GR÷DVÕ�JHUH÷൴�EX�DODQGD�JHO൴úW൴U൴OHQ�IDUNOÕ�SURMHOHU�
GH�D\QÕ�úHN൴OGH�NDPX\D�DoÕN�HU൴ú൴OHE൴O൴U�úHN൴OGH�\D\ÕQODQPDNWDGÕU��9HU൴\൴�WRS-
ODPD��DQDO൴]�HWPH�YH�UDSRUODPD�DPDFÕ\OD�JHO൴úW൴U൴OHQ�E൴UoRN�DUDo�IDUNOÕ�SURMH-
OHU�DOWÕQGD�WRSODQDUDN�G�]HQO൴�E൴U�NXOODQÕP�VD÷ODPDNWDGÕU��g]HOO൴NOH�E൴OJ൴�J�-
YHQO൴÷൴�DODQÕQGD�X]XQ�\ÕOODUGÕU�NXOODQÕODQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�DUDoODU�\HQ൴�
JHO൴úHQ�\D]ÕOÕP�WHNQRORM൴OHU൴�൴OH�WHNUDU�J�QFHOOHQHUHN�NXOODQÕOPDNWDGÕU�

$oÕN� ND\QDN� ൴VW൴KEDUDWÕ� SURMHOHU൴Q൴Q� E൴U� NÕVPÕ� ND\QDN� NRGODUÕ� NDSDOÕ� úHN൴O-
GH�\D\ÕQODQÕUNHQ�>��@�E�\�N�E൴U�NÕVPÕ� ൴VH�DoÕN�ND\QDN�NRGOX�RODUDN�\D\ÕQ-
ODQPDNWDGÕU� >��@� E|\OHFH� NXOODQÕFÕODU� EX� SURMHOHU൴� NHQG൴� ൴KW൴\DoODUÕ� GR÷UXO-
WXVXQGD� JHO൴úW൴U൴S� NXOODQDE൴OPHNWHG൴UOHU��%൴UH\VHO� SURMHOHU൴Q� \DQÕ� VÕUD� NDPX�
NXUXPODUÕ�GD�ND\QDN�NRGODUÕQÕ�SD\ODúWÕ÷Õ�SURMHOHU�\D\ÕQODPDNWDGÕUODU��)UDQVD�
8OXVODU�6൴EHU�*�YHQO൴N�$MDQVÕ�WDUDIÕQGDQ�JHO൴úW൴U൴OHQ�$oÕN�6൴EHU�7HKG൴W�øVW൴K-
EDUDWÕ�3ODWIRUPX��23(1&7,��>��@�YH�$%'�8OXVDO�&R÷UDI൴�øVW൴KEDUDW�$MDQVÕ�
WDUDIÕQGDQ�JHO൴úW൴U൴OHQ�&R÷UDI൴�øVW൴KEDUDW�3URMHV൴��*(2,17��>��@�DoÕN�ND\QDN�
NRGOX�RODUDN�\D\ÕQODQPDNWDGÕU�

8]XQ� \ÕOODUGÕU� JHO൴úW൴U൴OHQ� DoÕN� ND\QDN� ൴VW൴KEDUDWÕ� SURMHOHU൴Q൴Q� ൴ON� |UQHNOHU൴�
VWDW൴N�YHU൴OHU൴Q�HOGH�HG൴OPHV൴�YH�EDV൴W�oÕNDUÕPODU�\DSÕOPDVÕQD�GD\DQÕUNHQ�J�Q-
FHO�SURMHOHU�GDKD�oRN�DNDQ�YHU൴OHU൴Q�DQOÕN�RODUDN�WRSODQPDVÕ�YH�KÕ]OD�DQDO൴]�
HG൴OPHV൴��]HU൴QH�JHO൴úW൴U൴OPHNWHG൴U��%X�GXUXPGD�DoÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�E൴U�
GH÷HU�൴IDGH�HGHE൴OPHV൴�൴o൴Q�EHOO൴�E൴U�]DPDQ�G൴O൴P൴QGH�VRQXoODQGÕUÕOPDVÕ�JH-
UHNPHNWHG൴U�DNV൴�WDNW൴UGH�HOGH�HG൴OHQ�YHU൴�J�QFHOO൴÷൴Q൴�YH�GROD\ÕVÕ\OD�|QHP൴Q൴�
\൴W൴UHE൴OPHNWHG൴U��6�UHNO൴��UHW൴OHQ�YHU൴Q൴Q�KÕ]OÕ�E൴U�úHN൴OGH�NÕ\PHWOHQG൴U൴OHE൴O-
PHV൴�YH�NDUDU�DOPD�V�UHoOHU൴QH�\DQVÕWÕODE൴OPHV൴�൴o൴Q�NODV൴N�\D]ÕOÕP�JHO൴úW൴UPH�
\DNODúÕPODUÕ�\HU൴QH�\DSD\�]HNk�DOJRU൴WPDODUÕQÕQ�NXOODQÕOPDVÕ�JHUHNPHNWHG൴U��
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<DSD\�]HNk�DOJRU൴WPDODUÕQD�GD\DQDQ�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�SURMHOHU൴QGH�\D-
SÕODFDN�DQDO൴]GH�DUDQDFDN�NHV൴QO൴N�YH�]DPDQ�PDO൴\HW൴�DUDVÕQGDN൴�GHQJH�J|-
]HW൴OPHO൴G൴U��<DSD\�]HNk�DOJRU൴WPDODUÕ�EHOO൴�E൴U�RODVÕOÕN�RUDQÕQD�J|UH�EDúDUÕOÕ�
NDEXO�HG൴OPHNWHG൴U��%X�RODVÕOÕ÷ÕQ�\�NVHN�RODE൴OPHV൴�൴o൴Q�WRSODQDQ�YHU൴�VHW൴Q൴Q�
GH�E�\�N�ROPDVÕ�JHUHNPHNWHG൴U��$\UÕFD�QH�NDGDU�E�\�N�YHU൴� VHW൴� WRSODQÕUVD�
EX�YHU൴OHU൴Q�൴úOHQPHV൴�YH�DQDO൴]�HG൴OPHV൴�GH�R�GHUHFHGH�X]XQ�RODFDNWÕU��<DQ൴�
PRGHO൴Q�EDúDUÕOÕ�RODE൴OPHV൴�൴o൴Q�KHP�YHU൴�WRSODPD�KHP�GH�YHU൴�DQDO൴]�HWPH�V�-
UHoOHU൴QGH�V൴VWHP�ND\QDNODUÕQD�YH�൴OHW൴ú൴P�DOW�\DSÕVÕQD�ED÷OÕ�RODUDN�GDKD�ID]OD�
]DPDQD� ൴KW൴\Do�GX\XODFDNWÕU��%X�GXUXPGD�DoÕN�ND\QDN� ൴VW൴KEDUDWÕ�DoÕVÕQGDQ�
JHUHNV൴Q൴POHU�YH�EHNOHQW൴OHU�GR÷UX�\|QHW൴OHUHN�V�UHF൴�RWRPDW൴NOHúW൴UHQ�SURMH-
OHUGHQ�ID\GDODQÕOPDOÕGÕU�>��@�

$GO൴� YH� ൴GDU൴� E൴U൴POHU� WDUDIÕQGDQ�\|QHW൴OHQ� DoÕN� ND\QDN� ൴VW൴KEDUDWÕ� V�UHoOHU൴Q൴Q�
EHON൴�GH�HQ�|QHPO൴�DúDPDVÕ�WHVS൴W�HG൴OHQ�EXOJXODUÕQ�UHVPv�EHOJHOHUH�DNWDUÕOPDVÕ�
ROGX÷XQGDQ�YHU൴�J|UVHOOHúW൴UPH�SURMHOHU൴�NDPX�J|UHYO൴OHU൴�WDUDIÕQGDQ�\R÷XQOXNOD�
NXOODQÕOPDNWDGÕU��8OXVODUDUDVÕ�J�YHQO൴N�RUJDQ൴]DV\RQODUÕ� WDUDIÕQGDQ�YHU൴OHQ�H÷൴-
W൴POHUGH�GH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�J|UVHO�UDSRUODPD�|UQHNOHU൴�SD\ODúÕOPDNWDGÕU�

đJPNQ�������&�æP�0F^SFP�åXYNMGFWFYæ�;JWN�,®WXJQQJĒYNWRJ�5WTOJXN��WSJÕN�@��B

3RUWHN൴]¶GHN൴�/൴VERQ�hQ൴YHUV൴WHV൴�>���@�YH�øQJ൴OWHUH¶GHN൴�/RQGUD�hQ൴YHUV൴WHV൴�
>���@�൴OH�EHú�E൴OJ൴�J�YHQO൴÷൴�ú൴UNHW൴Q൴Q�NRQVRUV൴\XPXQGD�JHUoHNOHúW൴U൴OHQ�YH� 
��P൴O\RQ�DYUROXN�E�WoHV൴Q൴Q�����P൴O\RQXQXQ�$YUXSD�%൴UO൴÷൴� WDUDIÕQGDQ�IRQ-
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ODQGÕ÷Õ� ³'൴6,(0� �'൴YHUV൴W\� (QKDQFHPHQWV� IRU� 6HFXU൴W\� ,QIRUPDW൴RQ� DQG�
(YHQW�0DQDJHPHQW��3URMHV൴� >���@´�DGÕQGD�DoÕN�ND\QDN� ൴VW൴KEDUDWÕQD�GD\DOÕ�
V൴EHU�WHKG൴W�൴VW൴KEDUDWÕQÕQ�PHUNH]H�DOÕQGÕ÷Õ�E൴U�DOWHUQDW൴I�E൴U�E൴OJ൴�J�YHQO൴÷൴�YH�
ROD\�\|QHW൴P�SURMHV൴��6,(0��JHO൴úW൴U൴OP൴úW൴U�

'൴6,(0� SURMHV൴Q൴Q� HQ� E�\�N� DYDQWDMÕ� SURMH� NDSVDPÕQGD� \DUDUODQÕODQ� DoÕN�
ND\QDN�൴VW൴KEDUDWÕ�DUDo�YH�WHNQ൴NOHU൴Q൴Q�GHWD\OÕ�E൴U�úHN൴OGH�GRN�PDQWH�HG൴OH-
UHN�SD\ODúÕOPDVÕGÕU�>���@��øOJ൴O൴�GRN�PDQGD�SURMH�NDSVDPÕQGD�HU൴ú൴OHUHN�YHU൴�
oHN൴OHQ�VRV\DO�PHG\D�SODWIRUPODUÕ��VWDQGDUW�ZHE�V൴WHOHU൴�൴OH�GHU൴Q�YH�NDUDQOÕN�
ZHE�V൴WHOHU൴Q൴Q�WDPDPÕQÕ�O൴VWHV൴�YH�NXOODQÕP�DPDoODUÕ�GHWD\OÕ�RODUDN�EHO൴UW൴O-
P൴úW൴U��$\UÕFD�WRSODQDQ�YHU൴OHU൴Q�DQDO൴]�HG൴OPHV൴�V�UHF൴QGH�KDQJ൴�\DSD\�]HNk�
DOJRU൴WPDODUÕQÕQ�YH�\|QWHPOHU൴Q൴Q�QDVÕO�NXOODQÕOGÕ÷Õ�GD�DQODWÕOPÕúWÕU�

�����9*-)å9�å89å-'&7&9.3.3�9*-)å9�;*�+.78&91&7.

%൴U�RUJDQ൴]DV\RQXQ�E൴O൴ú൴P�DOW�\DSÕODUÕQD�\|QHO൴N�V൴EHU�WHKG൴WOHU൴Q�WHVS൴W�HG൴-
OHUHN�JHUHNO൴�|QOHPOHU൴Q�DOÕQPDVÕ�KD\DW൴�|QHPH�VDK൴SW൴U��6൴EHU�WHKG൴W�൴VW൴KED-
UDWÕ�E൴U�NXUXP�YH\D�NXUXOXúXQ�E൴O൴ú൴P�V൴VWHPOHU൴QH�NDUúÕ�ROXúDQ�WHKG൴WOH�൴OJ൴O൴�
RODUDN��EX�WHKG൴W�YH�]DUDUOÕ�\D]ÕOÕPODUÕQ�N൴P൴Q�WDUDIÕQGDQ��KDQJ൴�QHGHQOH��N൴P൴�
KHGHI�DOGÕ÷ÕQD�GD൴U�oHú൴WO൴�E൴OJ൴OHU൴Q�WRSODQDUDN��DQDO൴]�HG൴OPHV൴�YH�SURDNW൴I�E൴U�
úHN൴OGH�JHUHNO൴�DNV൴\RQODUÕQ�DOÕQPDVÕQÕ�YH�൴ú�E൴UO൴÷൴�KkO൴QGHN൴�NXUXP�YH�NXUX-
OXúODUOD�HOGH�HG൴OHQ�E൴OJ൴Q൴Q�SD\ODúÕOPDVÕQÕ�HVDV�DOPDNWDGÕU�>���@�

7HKG൴W�൴VW൴KEDUDWÕ��E൴UGHQ�ID]OD�ND\QDN�DUDFÕOÕ÷Õ\OD��V൴EHU�RUWDPD�\|QHO൴N�WHK-
G൴WOHU�KDNNÕQGD�E൴OJ൴�WRSODPD\Õ�DPDoOD\DQ�E൴U�V�UHoW൴U��2ODVÕ�ROD\ODUÕQ�HUNHQ�
WHVS൴W�HG൴OHE൴OPHV൴�YH�|QOHQHE൴OPHV൴� ൴o൴Q�HOGH�HG൴OHQ�E൴OJ൴OHU൴Q�GR÷UX�DQDO൴]�
V�UHoOHU൴QGHQ�JHo൴U൴OHUHN�NXUXPXQ�J�YHQO൴N�VWDQGDUWODUÕQD�X\JXQ�E൴o൴PGH�HQ-
WHJUH�HG൴OPHV൴�JHUHNPHNWHG൴U��7HKG൴W�൴VW൴KEDUDWÕQÕQ�ND\QDNODUÕ�൴o�YH�GÕú�ND\-
QDNODU�ROPDN��]HUH�൴N൴\H�D\UÕOPDNWDGÕU�>���@��øo�ND\QDNODU�NXUXP�൴o൴�E൴OJ൴OHU�
൴NHQ�GÕú�ND\QDNODU�NXUXP�GÕúÕ�E൴OJ൴OHU൴�൴IDGH�HWPHNWHG൴U�

đJPNQ�������9JMINY�åXYNMGFWFYæ�[J�&�æP�0F^SFP�åXYNMGFWFYæ�åQNĒPNXN
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7HKG൴W� ൴VW൴KEDUDWÕQÕQ�GÕú�ND\QDNODUÕQÕQ�E൴U�NÕVPÕ�NXUXPXQ� ൴ú�E൴UO൴÷൴� ൴o൴QGH�
ROGX÷X�G൴÷HU�RUJDQ൴]DV\RQODUGDQ�JHOG൴÷൴�J൴E൴�E൴U�NÕVPÕ�GD�EX�DODQGD��FUHWO൴�
K൴]PHW�VXQDQ�E൴OJ൴�J�YHQO൴÷൴�ú൴UNHWOHU൴QGHQ�JHOPHNWHG൴U��$QFDN�GÕú�ND\QDN-
ODUÕQ�E�\�N�E൴U�NÕVPÕQÕ�DoÕN�ND\QDN�൴VW൴KEDUDWÕQGDQ�HOGH�HG൴OHE൴OHQ�E൴OJ൴OHU�
൴oHUPHNWHG൴U��%X�DODQGD��FUHWO൴�VHUY൴VOHU�VXQDQ�E൴OJ൴�J�YHQO൴÷൴�ú൴UNHWOHU൴Q൴Q�
GH�VXQGX÷X�K൴]PHWWH�HOGH�HWW൴÷൴�YHU൴OHU൴Q�E�\�N�E൴U�NÕVPÕ�\൴QH�DoÕN�ND\QDN-
ODUGDQ�JHOPHNWHG൴U��3URIHV\RQHO�ú൴UNHWOHU�EX�E൴OJ൴OHU൴�WRSOD\DUDN�X]PDQOÕN-
ODUÕ�GR÷UXOWXVXQGD�G�]HQOH\HUHN�GDKD�UDI൴QH�E൴U�úHN൴OGH�NXUXPODUD�VXQPDN-
WDGÕUODU�>���@�

7HKG൴W� ൴VW൴KEDUDWÕQÕQ� \DUDWWÕ÷Õ� HQ� E�\�N� IÕUVDW� WHKG൴WOH� KHQ�]� NDUúÕODúPDGDQ�
E൴OJ൴�VDK൴E൴�ROXQPDVÕ�YH�JHUHNHQ�|QOHPOHU൴Q�SURDNW൴I�E൴U�\DNODúÕPOD�DOÕQPDVÕ-
GÕU��9HU൴OHU൴Q�NROHNW൴I�RODUDN�WRSODQPDVÕ�PDN൴QH�|÷UHQPHV൴�YH�GHU൴Q�|÷UHQPH�
WHNQ൴NOHU൴Q൴Q�X\JXODQDE൴OG൴÷൴�E൴U�DODQ�VD÷ODPDNWDGÕU��%൴OJ൴�J�YHQO൴÷൴QGH�EDO�
N�S�� �KRQH\SRW�� \|QWHP൴\OH� V൴EHU� DOW� \DSÕODUÕ� KHGHI� DODQ� SRWDQV൴\HO� VDOGÕU-
JDQODU�WX]DN�V൴VWHPOHUH�\|QOHQG൴U൴OHUHN�WHVS൴W�HG൴OHQ�VDOGÕUÕ�VHQDU\RVX�WHKG൴W�
൴VW൴KEDUDWÕ�V�UHoOHU൴QH�HNOHQHE൴OPHNWHG൴U��%|\OHFH�GDKD�E�W�QF�O�E൴U�VDYXQPD�
VWUDWHM൴V൴�JHO൴úW൴U൴OHE൴OPHNWHG൴U�>���@��7HKG൴W�൴VW൴KEDUDWÕ�NDPX�NXUXPODUÕQÕ�NR-
UXUNHQ�|]HO�ú൴UNHWOHU൴�GH�൴o൴QGH�EXOXQGXNODUÕ�UHNDEHW�RUWDPÕQGD�E൴U�DGÕP�|QGH�
WXWPDNWDGÕU�

6൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�JHOHFHN�SURMHNV൴\RQX�\DSÕODE൴OPHV൴QH�GH�NDWNÕ�\DS-
PDNWDGÕU�� 5൴VNOHU൴Q� |QFHGHQ� EHO൴UOHQPHV൴� YH� JHOHFHN� |QJ|U�OHU൴QH� ED÷OÕ�
RODUDN� NXUXPVDO� ND\QDNODUÕQ� GDKD� GR÷UX� \|QHW൴OPHV൴QH� ൴PNkQ� VD÷ODQ-
PDNWDGÕU��g]HOO൴NOH�൴KW൴\Do�GX\XODE൴OHFHN�SHUVRQHO�>���@�YH�Q൴WHO൴NOHU൴Q൴Q�
EHO൴UOHQPHV൴QGH��RUJDQ൴]DV\RQXQ�WHNQ൴N�൴PNkQ�YH�NDE൴O൴\HWOHU൴Q൴Q�DUWWÕUÕO-
PDVÕQD�\|QHO൴N�\DWÕUÕPODUÕQ�SODQODQPDVÕQGD�WHKG൴W�൴VW൴KEDUDWÕ�\|QOHQG൴U൴F൴�
RODFDNWÕU�

$oÕN�ND\QDN�൴VW൴KEDUDWÕQÕQ�DYDQWDMODUÕ�YH�GH]DYDQWDMODUÕ�WHKG൴W�൴VW൴KEDUDWÕ-
QD�GD�D\QÕ�úHN൴OGH�\DQVÕPDNWDGÕU��+Õ]OÕ��NDSVDPOÕ�YH�NROD\�E൴U� ൴VW൴KEDUDW�
VD÷ODQÕUNHQ�|]HOO൴NOH�WDPDPHQ�WH\൴W�HG൴OPHP൴ú�E൴OJ൴OHU൴Q�൴VW൴KEDUDW�V�UHF൴-
QH�GkK൴O�HG൴OHUHN�NXOODQÕOPDVÕ�EHUDEHU൴QGH�EDúND�WHKG൴WOHU൴�JHW൴UPHNWHG൴U��
8]PDQ� |QJ|U�V�Q�Q� YH� ൴QVDQ� HOHPHQW൴Q൴Q� GkK൴O� HG൴OPHG൴÷൴� YHU൴� E൴O൴P൴-
QH� GD\DOÕ� RWRPDW൴N� V�UHoOHU� DYDQWDMGDQ� oRN� GH]DYDQWDMOÕ� RODE൴OPHNWHG൴U�
>���@��7HKG൴W� ൴VW൴KEDUDWÕQD� ED÷OÕ� RODUDN� RWRPDW൴N� DNV൴\RQ� DOÕQPDVÕ� JHUH-
NHQ�V൴VWHPOHU�NXUXOXUNHQ�SURIHV\RQHO�E൴OJ൴�J�YHQO൴÷൴�ú൴UNHWOHU൴Q൴Q�VXQPXú�
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ROGX÷X�YH�X]PDQ�GHQHW൴P൴QGHQ�JHoHQ�SODWIRUPODUÕQ�WHUF൴K�HG൴OPHV൴�U൴VN൴�
D]DOWDFDNWÕU�>���@�

7HKG൴W� ൴VW൴KEDUDWÕ�� ൴VW൴KEDUDW�G�Q\DVÕQÕ� ൴o൴QGH�IDUNOÕ�E൴U�VHY൴\HGH�GH÷HUOHQ-
G൴U൴OPHNWHG൴U��%X�VHY൴\H\H�\�NVHOHE൴OP൴ú�൴VW൴KEDUDW�VHUY൴VOHU൴�G൴÷HU��ONHOHU�
൴o൴Q�WHKG൴W�ROXúWXUPDNWDGÕU��$\QÕ�úHN൴OGH�WHKG൴W�൴VW൴KEDUDWÕQÕ�EDúDUÕ\OD�X\JX-
OD\DE൴OHQ�RUJDQ൴]DV\RQODU�YH�I൴UPDODU�UDN൴SOHU൴�൴o൴Q�WHKG൴W�DQODPÕQD�JHOPHN-
WHG൴U�>���@�

�*�Q�P�]GH�W�P�RUJDQ൴]DV\RQODUÕQ�E൴U�V൴EHU� WHKG൴W� ൴VW൴KEDUDWÕ�SURJUDPÕ�RO-
PDVÕ�]RUXQOX�KkOH�JHOP൴úW൴U��%X�SURJUDP�oHUoHYHV൴QGH�IDUNOÕ�RUJDQ൴]DV\RQODU�
YH�E൴OJ൴�J�YHQO൴÷൴�ROXúXPODUÕQÕQ�HOGH�HWW൴NOHU൴�NU൴W൴N�E൴OJ൴OHU൴�NDUúÕOÕNOÕ�SD\ODú-
PDODUÕ�JHUHNPHNWHG൴U��6൴EHU�WHKG൴W�൴VW൴KEDUDWÕQÕQ�VXQGX÷X�IÕUVDWODUGDQ�E൴U൴V൴�GH�
RUJDQ൴]DV\RQODU�YH�SD\GDúODU�DUDVÕQGD� ൴VW൴KEDUDW�SD\ODúÕPÕQÕ�NROD\ODúWÕUPD-
VÕGÕU��$QFDN�EX�IÕUVDW�EHUDEHU൴QGH�EHOO൴�]RUOXNODUÕ�GD�JHW൴UPHNWHG൴U��g]HOO൴N-
OH�WRSODQDQ�YHU൴OHU൴Q�SD\ODúÕPÕ�VRQUDVÕ�RWRPDW൴N�DNV൴\RQ�DOÕQPDVÕ�V�UHF൴QGH�
YHU൴Q൴Q�J�YHQV൴]O൴÷൴�QHGHQ൴\OH�E൴U�ROXPVX]OXN�\DúDQGÕ÷ÕQGD�N൴P൴Q� VRUXPOX�
RODFD÷Õ� WDUWÕúÕOPDNWDGÕU��$\UÕFD� oRN� NU൴W൴N� E൴U� V൴EHU� WHKG൴W� ൴VW൴KEDUDWÕQÕ� HOGH�
HGHQ�E൴U�SD\GDú�|QFH�NHQG൴V൴�EX�൴VW൴KEDUDWWDQ�ID\GDODQÕS�VRQUD�PÕ�SD\ODúDFDN�
\RNVD�D\QÕ�DQGD�PÕ�SD\ODúDFD÷Õ�G൴÷HU�E൴U�o|]�OPHV൴�JHUHNHQ�SUREOHP�RODUDN�
J|U�OPHNWHG൴U�>���@�

������ 843:��;*�)*Ô*71*3)å72*1*7

$oÕN�ND\QDN�൴VW൴KEDUDWÕ�J�QGHQ�J�QH�|QHP൴Q൴�DUWWÕUDQ�YH�E൴UoRN�IDUNOÕ�DODQGD�
X\JXODQPDVÕ�E൴U� WHUF൴KWHQ�|WH� ൴KW൴\DFD�G|Q�úHQ�E൴U�ROJXGXU��*�Q�P�]�Q�HQ�
oRN�G൴NNDW� oHNHQ� WHNQRORM൴N�JHO൴úPHOHU൴� RODQ�E�\�N�YHU൴�� \DSD\�]HNk�� E൴OJ൴�
J�YHQO൴÷൴�YH�QHVQHOHU൴Q�൴QWHUQHW൴�J൴E൴�NRQXODUÕQ�\DQÕQGD��ONHP൴]GH�GH�KD\DWD�
JHo൴U൴OPHV൴�DPDoODQDQ�³DoÕN�YHU൴´�Y൴]\RQX�>���@�൴OH�E൴UO൴NWH�G�ú�Q�OPHV൴�JH-
UHNHQ�NDYUDP�WDUWÕúPDVÕ]�E൴U�úHN൴OGH�DoÕN�ND\QDN�൴VW൴KEDUDWÕGÕU��

g]HOO൴NOH�GHPRNUDW൴NOHúPH�DGÕPODUÕ�൴OH�JHO൴úP൴ú��ONHOHU൴�\DNDODPD\Õ�KHGHIOH-
\HQ��ONHOHUGH�GHYOHW�NXUXPODUÕ�YH�E�\�N�RUJDQ൴]DV\RQODU�WDUDIÕQGDQ��UHW൴OHQ�
YHU൴OHU� DUDúWÕUPDFÕODUÕQ� oDOÕúPDODUÕQGD� NXOODQÕOPDN� �]HUH�PDKUHP൴\HWH� G൴N-
NDW�HG൴OHUHN�\D\ÕQODQPDNWDGÕU��%D÷ÕPVÕ]�E൴U�NXUXOXú�RODQ�³:RUOG�:൴GH�:HE�
9DNIÕ´� WDUDIÕQGDQ�\�U�W�OHQ�³$oÕN�9HU൴�gOoH÷൴�3URMHV൴� �7KH�2SHQ�'DWD�%D-
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URPHWHU��>���@�´�NDSVDPÕQGD��K�N�PHWOHU൴Q�KHVDS�YHU൴OHE൴O൴UO൴N��úHIIDIOÕN�YH�
\HQ൴O൴NOHUH�DoÕNOÕN�GXUXPODUÕ�DoÕVÕQGDQ�YHU൴OHU൴Q൴�DoÕN�ND\QDNODUGDQ�QH�NDGDU�
\D\ÕQODGÕNODUÕ�|Oo�OPHNWH�YH�VÕUDODQPDNWDGÕU��

6ÕQÕUODUÕQ�NDONWÕ÷Õ���ONHOHU൴Q�V൴\DV൴��HNRQRP൴N�YH�J�YHQO൴N�NRQXODUÕQGD�J൴GH-
UHN�GDKD�൴o�൴oH�J൴UPH\H�EDúODGÕ÷Õ�\HQ൴�G�Q\D�G�]HQ൴QGH�NDPX�J�YHQO൴÷൴�N�-
o�N�E�\�N�KHU��ONH�൴o൴Q�HQ�NU൴W൴N�E൴U�PHVHOH�KkO൴Q൴�DOPÕúWÕU��%|\OH�E൴U�G|QHPGH�
KHP� JHQHO� NDPX� J�YHQO൴÷൴QGH� KHP� GH� |]HOO൴NOH� WHU|UOH�P�FDGHOH� DODQÕQGD�
K�N�PHWOHU൴Q� HOOHU൴QGHN൴� W�P� HQVWU�PDQODUÕ� VRQXQD� NDGDU� NXOODQPDODUÕ� JH-
UHNPHNWHG൴U��øVW൴KEDUDW�WRSODPD�V�UHoOHU൴QGH�DoÕN�ND\QDNODU�J൴E൴�൴]൴Q�JHUHN-
W൴UPH\HQ� U൴VNV൴]� NDQDOODU� YDUNHQ� >���@� EDúND� KHGHIOHUH� \|QHOPHN� UDV\RQHO�
ROPD\DFDNWÕU��$\QÕ�VWUDWHM൴\൴�NkU�DPDFÕ�J�GHQ�ú൴UNHWOHU�GH�EHQ൴PVHPHO൴��UDN൴S-
OHU൴�YH�S൴\DVD�KDNNÕQGD�E൴OJ൴�WRSODPDODUÕ�JHUHNHQ�GXUXPODUGD�DoÕN�ND\QDNODUÕ�
NXOODQPDOÕGÕU�

hQ൴YHUV൴WHOHU�KHU�NDGHPHGHN൴�|÷UHQF൴OHU൴QH�YH�DUDúWÕUPDFÕODUD�DoÕN�ND\QDN�
൴VW൴KEDUDWÕQÕ�DNDGHP൴N�SHUVSHNW൴IWH�QDVÕO�NXOODQÕODE൴OHFH÷൴Q൴�PXKDNNDN�DQ-
ODWPDOÕ�YH�GHYDPOÕ�J�QGHP൴QGH�WXWPDOÕGÕU��$NDGHP൴N�DUDúWÕUPD�PHWRGRORM൴-
V൴�൴OH�DoÕN�ND\QDN�൴VW൴KEDUDWÕ�PHWRGRORM൴V൴�VHQWH]OHQHUHN��\DSD\�]HNk�YH�YHU൴�
DQDO൴W൴÷൴�WHNQ൴NOHU൴�൴OH�E൴UO൴NWH�E൴O൴PVHO�oDOÕúPD�\DSPD�DOÕúNDQOÕ÷Õ�EHQ൴PVHQ-
PHO൴G൴U�

$oÕN�ND\QDN� ൴VW൴KEDUDWÕ� H÷൴W൴PGHQ� VD÷OÕ÷D�� WDUÕPGDQ�KD\YDQFÕOÕ÷D�� HNRQR-
P൴GHQ�V൴\DVHWH�NDGDU�GHYOHWOHU൴Q�WHPHO�൴OJ൴�DODQODUÕQGD�X\JXODQDE൴OHFHN�E൴U�
\|QWHPG൴U��%X�DODQODUGD�G�Q\DGDN൴�JHO൴úPHOHU൴�WDN൴S�HWPHN��\DUÕú�൴o൴QGH�RO-
GX÷X�DODQODUGD�NRPúXODUÕQÕQ�GXUXPODUÕQÕ�DQDO൴]�HWPHN�൴o൴Q�IDUNOÕ�DODQ�X]-
PDQOÕNODUÕQD�VDK൴S�\HW൴úP൴ú�SHUVRQHOGHQ�ROXúDQ�|]HO�E൴U൴POHU�NXUXOPDOÕ�\D�
GD�PHYFXW�NXUXPODU�EX�EDNÕú�DoÕVÕ\OD�\|QOHQG൴U൴OPHO൴G൴U�

+HU�J�Q�NDWODQDUDN�DUWDQ�DoÕN�ND\QDNODUGDQ�HU൴ú൴OHE൴OHQ�YHU൴OHU൴Q�GH÷HU൴Q൴�DQ-
OD\DQ�YH�EXQD�J|UH�VWUDWHM൴�JHO൴úW൴UHQ�N൴ú൴��NXUXP�\D�GD�RUJDQ൴]DV\RQODU�JH-
OHFH÷൴Q�ND]DQDQODUÕ� RODFDNWÕU��d�QN��KHU� W�U� YH� IRUPDWWD�E൴OJ൴\H�XODúPDQÕQ�
J൴GHUHN�NROD\ODúWÕ÷Õ�oD÷ÕPÕ]GD�YHU൴�\HQ൴�SHWURO�RODUDN�WDQÕPODQPDNWD�YH�EX�
SHWURO�� WRSUD÷ÕQ�DOWÕQGDQ�oÕNDUPD�]RUXQOXOX÷X�EXOXQPDPDNWDGÕU��$GHWD�KHU�
P൴O൴VDQ൴\HGH�WRSUDNWDQ�oÕNDUDN�IÕúNÕUÕUFDVÕQD�E൴OJ൴�DoÕN�ND\QDNODUGD�DNPDN-
WDGÕU��%X�E൴OJ൴\൴�൴úOHPH�YH�DQDO൴]�HWPH�NDE൴O൴\HW൴�X]XQFD�E൴U�V�UH�����\�]\ÕOÕQ�
DQD�NXYYHW�oDUSDQÕ�RODFDNWÕU�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

94

0&>3&01&7

>�@� 7�UN�'൴O�.XUXPX�6|]O�NOHU൴��KWWSV���VR]OXN�JRY�WU��6RQ�(U൴ú൴P�7DU൴K൴�������������
>�@� .DPX� '�]HQ൴� YH� *�YHQO൴÷൴� 0�VWHúDUOÕ÷Õ�� ³*�YHQO൴N� 7HU൴POHU൴� 6|]O�÷�´�� ������

$QNDUD��øPDN�2IVHW�%DVÕP�<D\ÕQ�
>�@� ,QWHOOLJHQFH�QRXQ� ��'HILQLWLRQ�� SLFWXUHV�� SURQXQFLDWLRQ� DQG�XVDJH�QRWHV� _�2[IRUG�

$GYDQFHG�/HDUQHU¶V�'LFWLRQDU\�DW�2[IRUG/HDUQHUV'LFWLRQDULHV�FRP��KWWSV���ZZZ�
R[IRUGOHDUQHUVGLFWLRQDULHV�FRP�GHILQLWLRQ�HQJOLVK�LQWHOOLJHQFH�� 6RQ�(ULúLP�7DULKL��
����������

>�@� &RPSHWLQJ� LQ� WKH�.QRZOHGJH�(FRQRP\��7KH�.QRZOHGJH�9DOXH�&KDLQ� �.9&��ª�
.QRZOHGJH� 9DOXH� &KDLQ��� KWWS���ZZZ�NQRZOHGJHYDOXHFKDLQ�FRP�KRPH�� 6RQ�
(ULúLP�7DULKL������������

>�@� g]GD÷��hPLW��������³øVWLKEDUDW�7HRULVL´��$QNDUD��.ULSWR�%DVÕP�<D\ÕQ�'D÷ÕWÕP
>�@� )LGDQ��+DNDQ�� ������ ³,QWHOOLJHQFH� DQG� IRUHLJQ� SROLF\��$� FRPSDULVRQ� RI� %ULWLVK��

$PHULFDQ�DQG�7XUNLVK�LQWHOOLJHQFH�V\VWHPV´��øKVDQ�'R÷UDPDFÕ�%LONHQW�hQLYHUVLWHVL�
��6RV\DO�%LOLPOHU�(QVWLW�V����8OXVODUDUDVÕ�øOLúNLOHU�$QDELOLP�'DOÕ��<�/��7H]L�

>�@� g]GD÷��������D�J�H�
>�@� :KDW�LV�*UH\�/LWHUDWXUH"�_�*UH\�/LWHUDWXUH�'DWDEDVH��KWWS���ZZZ�JUH\OLW�RUJ�DERXW��

6RQ�(ULúLP�7DULKL������������
�@� 2SHQ� 6RXUFH� ,QWHOOLJHQFH�� 3URIHVVLRQDO� +DQGERRN�� ������ -RLQW� 0LOLWDU\�

,QWHOOLJHQFH�7UDLQLQJ�&HQWHU��KWWS���ZZZ�RVV�QHW�G\QDPDVWHU�ILOHBDUFKLYH��������
D����GGHDD�D���DIIGGGFH�������IF�2SHQ���6RXUFH���,QWHOOLJHQFHB
3URIHVVLRQDO���+DQGERRN�SGI��6RQ�(ULúLP�7DULKL������������

>��@� )ULHGPDQ�� 5LFKDUG� 6��� ������ ³2SHQ� 6RXUFH� ,QWHOOLJHQFH�� $� 5HYLHZ� $VVD\´��
,QWHOOLJHQFH�DQG�WKH�1DWLRQDO�6HFXULW\�6WUDWHJLVW��(QGXULQJ�,VVXHV�DQG�&KDOOHQJHV��
(G��.OLQH��5REHUW�'��	�*HRUJH��5RJHU�=���$%'��5RZPDQ�	�/LWWOHILHOG�3XELVKHUV��
VD\ID�����

>��@� %HQDYLGHV�� %HQ�� ������ ³2SHQ� 6RXUFH� ,QWHOOLJHQFH� �RRO.LW� 2Q� WKH� *R´�� KWWSV���
RVLQW�FR�Q]�ZS�FRQWHQW�XSORDGV��������������26,17��RRO.LW�%HQDYLGHV�SGI��6RQ�
(ULúLP�7DULKL������������

>��@� -DUGLQHV�� (OOLRW�$��� ������ ³7KHRU\� DQG� +LVWRU\� RI� 26,17� 8QGHUVWDQGLQJ� 2SHQ�
6RXUFHV´�� 1$72�2VLQW� ,QWHOOLJHQFH� 5HDGHU�� KWWS���ZZZ�RVV�QHW�G\QDPDVWHU�ILOHB
DUFKLYH�����������������H���I�IH��I���EI�F�I�HG�� 1$72���26,17���
5HDGHU���),1$/�����2&7���SGI��6RQ�(ULúLP�7DULKL������������

>��@� dÕWDN�� (PUH�� ������ ³dD÷ÕPÕ]ÕQ� *HUHNO൴O൴÷൴� 2ODUDN� 6൴Q\DO� øVW൴KEDUDWÕ´�� +൴W൴W�
hQ൴YHUV൴WHV൴�6RV\DO�%൴O൴POHU�(QVW൴W�V��'HUJ൴V൴��<ÕO����6D\Õ��
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>��@� hQYHU��+��$NÕQ��������³'൴M൴WDO�$oÕN�.D\QDNOÕ�øVW൴KEDUDW�YH�8OXVODUDUDVÕ�*�YHQO൴N´��
6൴EHU�3RO൴W൴NDODU�YH�'൴M൴WDO�'HPRNUDV൴��(GDP�²�(NRQRP൴�YH�'Õú�3RO൴W൴ND�$UDúWÕUPD�
'HUQH÷൴�� KWWSV���HGDP�RUJ�WU�G൴M൴WDO�DF൴N�ND\QDNO൴�൴VW൴KEDUDW�YH�XOXVODUDUDV൴�JXYHQO൴N��
6RQ�(U൴ú൴P�7DU൴K൴������������

>��@� *ODVVPDQ��0LFKDHO�YH�.DQJ��0LQ�-X��������³,QWHOOLJHQFH�LQ�WKH�LQWHUQHW�DJH��7KH�
HPHUJHQFH� DQG� HYROXWLRQ� RI�2SHQ� 6RXUFH� ,QWHOOLJHQFH� �26,17�´�� &RPSXWHUV� LQ�
+XPDQ�%HKDYLRU��&LOW�����6D\Õ����VD\ID��������

>��@� $SSOH��(GZDUG�-���������³&\EHUYHWWLQJ�,QWHUQHW�6HDUFKHV�IRU�9HWWLQJ��,QYHVWLJDWLRQV��DQG�
2SHQ�6RXUFH�,QWHOOLJHQFH��6HFRQG�(GLWLRQ´��$%'��&5&�3UHVV�7D\ORU�	�)UDQFLV�*URXS

>��@� (QJHEUHWVRQ��3DWULFN��������³&KDSWHU�����5HFRQQDLVVDQFH´��(G��3DWULFN�(QJHEUHWVRQ��7KH�
%DVLFV�RI�+DFNLQJ�DQG�3HQHWUDWLRQ�7HVWLQJ��6HFRQG�(GLWLRQ���6\QJUHVV��VD\ID�������

>��@� 0LOOHU��%RZPDQ�+���������³2SHQ�6RXUFH�,QWHOOLJHQFH��26,17���$Q�2[\PRURQ"´��
,QWHUQDWLRQDO�-RXUQDO�RI�,QWHOOLJHQFH�DQG�&RXQWHU,QWHOOLJHQFH��&LOW�����6D\Õ���6D\ID�
���������'2,������������������������������

>��@� >� +ULEDU�� *DãSHU�� 3RGEUHJDU�� ,]WRN� YH�7HRGRUD� ,YDQXãD�� ������ ³26,17��$�*UH\�
=RQH"´��,QWHUQDWLRQDO�-RXUQDO�RI�,QWHOOLJHQFH�DQG�&RXQWHU,QWHOOLJHQFH��&LOW�����6D\Õ�
���6D\ID����������'2,������������������������������

>��@� :KHDWOH\�� %HQ�� � ������ ³%ULWLVK� RSHQ� VRXUFH� LQWHOOLJHQFH� �26,17�� DQG� WKH�
+RORFDXVW�LQ�WKH�6RYLHW�8QLRQ��SHUVHFXWLRQ��H[WHUPLQDWLRQ�DQG�SDUWLVDQ�ZDUIDUH´��
,QWHOOLJHQFH� DQG� 1DWLRQDO� 6HFXULW\�� &LOW� ���� 6D\Õ� ��� 6D\ID� ��������� '2,��
�����������������������������

>��@� 3ULQJOH��5REHUW�:���������³7KH�/LPLWV�RI�26,17��'LDJQRVLQJ� WKH�6RYLHW�0HGLD��
���������´��,QWHUQDWLRQDO�-RXUQDO�RI�,QWHOOLJHQFH�DQG�&RXQWHU,QWHOOLJHQFH��&LOW�����
6D\Õ����6D\ID����������'2,���������������������������

>��@� &DONLQV���/DXUD�0���������³3DWUROOLQJ�WKH�(WKHU��86±8.�2SHQ�6RXUFH�,QWHOOLJHQFH�
&RRSHUDWLRQ� DQG� WKH� %%&¶V� (PHUJHQFH� DV� DQ� ,QWHOOLJHQFH� $JHQF\�� ����±
����´�� ,QWHOOLJHQFH� DQG� 1DWLRQDO� 6HFXULW\�� &LOW� ���� 6D\Õ� ��� 6D\ID� ������ '2,��
����������������������������

>��@� <DWHV��$WKRO� YH� =YHJLQW]RY�� 1LFKRODV�� ������ ³$� 6LEHULDQ� UHDOLW\� FKHFN� RQ� RSHQ�
VRXUFH� LQIRUPDWLRQ´��7KH�$XVWUDOLDQ�/LEUDU\�-RXUQDO��&LOW�����6D\Õ����6D\ID�����
�����'2,��������������������������������

>��@� g]HU��1XUL�3���������³3URSDJDQGDGD�<|QWHPOHU��$UDoODU�9H�%LU�3URSDJDQGD�0RGHOL�
2ODUDN�� +HUPDQ� 9H� &KRPVN\� 3URSDJDQGD� 0RGHOL´�� .ULWLN� øOHWLúLP� dDOÕúPDODUÕ�
'HUJLVL���&LOW����6D\Õ����6D\ID������

>��@� :RUOG� ,QWHUQHW� 8VHUV� 6WDWLVWLFV� DQG� �����:RUOG� 3RSXODWLRQ� 6WDWV�� KWWSV���ZZZ�
LQWHUQHWZRUOGVWDWV�FRP�VWDWV�KWP��6RQ�(ULúLP�7DULKL������������
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>��@� +REEV�&���0RURQ�0���6DOLVEXU\�'���������³,QWURGXFWLRQ´��(G��+REEV�&���0RUDQ�0�� 
6DOLVEXU\�'���2SHQ�6RXUFH�,QWHOOLJHQFH�LQ�WKH�7ZHQW\�)LUVW�&HQWXU\��1HZ�6HFXULW\�
&KDOOHQJHV��/RQGUD��3DOJUDYH�0DFPLOODQ

>��@� -RQHV��(PLO\��������³$UWLILFLDO�,QWHOOLJHQFH�LQ������±�7DNLQJ�RXU�-REV��RU�&UHDWLQJ�
1HZ� 2QHV"´�� � KWWSV���ZZZ�VLWHSURQHZV�FRP������������DUWLILFLDO�LQWHOOLJHQFH�
�����WDNLQJ�MREV�FUHDWLQJ�QHZ�RQHV��6RQ�(ULúLP�7DULKL������������

>��@� 3DWHUVRQ� $��� &KDSSHOO� -��� ������ ³7KH� ,PSDFW� RI� 2SHQ� 6RXUFH� ,QWHOOLJHQFH�
RQ� &\EHUVHFXULW\´�� (G�� +REEV� &��� 0RUDQ� 0��� 6DOLVEXU\� '��� 2SHQ� 6RXUFH�
,QWHOOLJHQFH� LQ� WKH� 7ZHQW\�)LUVW� &HQWXU\�� 1HZ� 6HFXULW\� &KDOOHQJHV�� /RQGUD��
3DOJUDYH�0DFPLOODQ

>��@� ³&\EHU�%LWHV��2SHQ�6RXUFH�,QWHOOLJHQFH��26,17��,QWURGXFWLRQ!´�(÷LWLP�1RWODUÕ��
&(32/�_�(XURSHDQ�8QLRQ�$JHQF\�IRU�/DZ�(QIRUFHPHQW�7UDLQLQJ��$YUXSD�%LUOL÷L�
.ROOXN�.XYHWOHUL�(÷LWLP�$MDQVÕ��(�1HW�dHYULPLoL�(÷LWLP�3RUWDOÕ��KWWSV���HQHW�FHSRO�
HXURSD�HX��6RQ�(ULúLP�7DULKL������������

>��@� .XPDU��6ULMDQ��&KHQJ��-XVWLQ��/HVNRYHF��-XUH�YH�6XEUDKPDQLDQ��9�6���������³$Q�
$UP\� RI� 0H�� 6RFNSXSSHWV� LQ� 2QOLQH� 'LVFXVVLRQ� &RPPXQLWLHV´�� :::� µ����
3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�:RUOG�:LGH�:HE��1LVDQ������
6D\ID����±�����'2,��������������������������

>��@� 7KH�,QWHOOLJHQFH�&\FOH�²�&HQWUDO�,QWHOOLJHQFH�$JHQF\��$%'�±�0HUNH]L�øVWLKEDUDW�
7HúNLODWÕ��� KWWSV���ZZZ�FLD�JRY�NLGV�SDJH�����WK�JUDGH�ZKR�ZH�DUH�ZKDW�ZH�GR�
WKH�LQWHOOLJHQFH�F\FOH�KWPO��6RQ�(ULúLP�7DULKL������������

>��@� $OWKHLGH�� &RU\� YH� &DUYH\�� +DUODQ�� ������ ³'LJLWDO� )RUHQVLFV� ZLWK� 2SHQ� 6RXUFH�
7RROV´��6\QJUHVV��86$

>��@� $JDWH� 0�� 3RQGHU�6XWWRQ�� ������ ³&KDSWHU� �� �� 7KH�$XWRPDWLQJ� RI� 2SHQ� 6RXUFH�
,QWHOOLJHQFH´��(GLW|UOHU��5REHUW�/D\WRQ��3DXO�$��:DWWHUV��$XWRPDWLQJ�2SHQ�6RXUFH�
,QWHOOLJHQFH��6\QJUHVV��6D\ID���������������%�������������������������

>��@� .DOL�/LQX[�_�3HQHWUDWLRQ�7HVWLQJ�DQG�(WKLFDO�+DFNLQJ�/LQX[�'LVWULEXWLRQ��KWWSV���
ZZZ�NDOL�RUJ��6RQ�(ULúLP�7DULKL������������

>��@� %XVFDGRU� 26,17� 90�� KWWSV���LQWHOWHFKQLTXHV�FRP�EXVFDGRU�� 6RQ� (ULúLP� 7DULKL��
����������

>��@� 0DOWHJR��KWWSV���ZZZ�PDOWHJR�FRP��6RQ�(ULúLP�7DULKL������������
>��@� &KDXKDQ���6XGKDQVKX�YH�3DQGD��1��.XPDU��������³+DFNLQJ�:HE�,QWHOOLJHQFH�2SHQ�

6RXUFH� ,QWHOOLJHQFH� DQG�:HE�5HFRQQDLVVDQFH� &RQFHSWV� DQG�7HFKQLTXHV´��$%'��
6\QJUHVV��6D\ID������'2,����������&��������������

>��@� 0HWLQ�0DGHQFLOL÷L� �7H[W�0LQLQJ��1HGLU��KWWS���ZZZ�PHWLQPDGHQFLOLJL�FRP���6RQ�
(ULúLP�7DULKL������������
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>��@ $NEÕ\ÕN�� $GHP�� ������ ³6RV\DO� %LOLPOHUGH� 0HWLQ� 0DGHQFLOL÷L� :RUGVWDW�
8\JXODPDODUÕ´��6DNDU\D��6DNDU\D�<D\ÕQFÕOÕN

>��@� *DEULHODWRV�� &RVWDV�� ������ ³.H\QHVV� DQDO\VLV�� 1DWXUH�� PHWULFV� DQG� WHFKQLTXHV´��
(G��7D\ORU��&��	�0DUFKL��$���&RUSXV�$SSURDFKHV�7R�'LVFRXUVH��$�FULWLFDO�UHYLHZ��
2[IRUG��5RXWOHGJH���%|O�P������5RXWOHGJH��VD\ID��������

>��@� *UDQJHU�� 6\OYLDQH�� ������ ³3UHIDEULFDWHG� SDWWHUQV� LQ� DGYDQFHG� ()/� ZULWLQJ��
FROORFDWLRQV� DQG� IRUPXODH´�� (G��$�3�� &RZLH�� 3KUDVHRORJ\�� WKHRU\�� DQDO\VLV� DQG�
DSSOLFDWLRQV��2[IRUG�8QLYHUVLW\�3UHVV��VD\ID��������

>��@� %HULVKD� 9��:DQJ� 6�� /D&URVV�$�� /LVV� -�� ������ ³7UDFNLQJ� GLVFRXUVH� FRPSOH[LW\�
SUHFHGLQJ� $O]KHLPHU¶V� GLVHDVH� GLDJQRVLV�� D� FDVH� VWXG\� FRPSDULQJ� WKH� SUHVV�
FRQIHUHQFHV� RI� 3UHVLGHQWV� 5RQDOG� 5HDJDQ� DQG�*HRUJH�+HUEHUW�:DONHU� %XVK´�� -�
$O]KHLPHUV�'LV��&LOW������6D\Õ�����6D\ID�����ဨ�����'2,���������-$'�������

>��@� $O�1DWRXU�� 6DPHK� YH� 7XUHWNHQ�� 2]JXU�� ������ ³$� FRPSDUDWLYH� DVVHVVPHQW�
RI� VHQWLPHQW� DQDO\VLV� DQG� VWDU� UDWLQJV� IRU� FRQVXPHU� UHYLHZV´�� ,QWHUQDWLRQDO�
-RXUQDO� RI� ,QIRUPDWLRQ� 0DQDJHPHQW�� &LOW� ���� 6D\Õ� �������� '2,�� ��������M�
LMLQIRPJW�������������

>��@� 'DQRZVNL��-�$���������³6HQWLPHQW�1HWZRUN�$QDO\VLV�RI�7DOHEDQ�DQG�5)(�5/�2SHQ�
6RXUFH� &RQWHQW� DERXW� $IJKDQLVWDQ´�� ����� (XURSHDQ� ,QWHOOLJHQFH� DQG� 6HFXULW\�
,QIRUPDWLFV�&RQIHUHQFH�����������������$÷XVWRV�������2GHQVH��'DQLPDUND�'2,��
��������(,6,&���������

>��@� 6WHNHWHH��0LFKDHO�YH�$WVXVKL�0L\DRND��0DXUD�6SLHJHOPDQ��������³6RFLDO�1HWZRUN�
$QDO\VLV´�� (G�� -DPHV� '�� :ULJKW�� ,QWHUQDWLRQDO� (QF\FORSHGLD� RI� WKH� 6RFLDO� 	�
%HKDYLRUDO� 6FLHQFHV� �6HFRQG� (GLWLRQ��� (OVHYLHU�� 6D\ID� ��������� '2,�� ��������
%������������������������;�

>��@� +ROODQG��%HQMDPLQ�5REHUW��������³(QDEOLQJ�2SHQ�6RXUFH�,QWHOOLJHQFH��26,17��LQ�
3ULYDWH�6RFLDO�1HWZRUNV´��<�/��7H]L��,RZD�6WDWH�8QLYHUVLW\

>��@� 1RGH;/� _� <RXU� 6RFLDO� 1HWZRUN�$QDO\VLV� 7RRO� IRU� 6RFLDO� 0HGLD�� KWWSV���ZZZ�
VPUIRXQGDWLRQ�RUJ�QRGH[O���6RQ�(ULúLP�7DULKL������������

>��@� +DQVHQ�� 'HUHN� /� YH� %HQ� 6KQHLGHUPDQ��0DUF�$�� 6PLWK�� ,WDL� +LPHOERLP�� ������
³&KDSWHU� �� �� ,QWURGXFWLRQ� WR� VRFLDO� PHGLD� DQG� VRFLDO� QHWZRUNV´�� (G�� 'HUHN� /��
+DQVHQ�� %HQ� 6KQHLGHUPDQ�� 0DUF� $�� 6PLWK�� ,WDL� +LPHOERLP�� $QDO\]LQJ� 6RFLDO�
0HGLD�1HWZRUNV�ZLWK�1RGH;/��6HFRQG�(GLWLRQ��0RUJDQ�.DXIPDQQ��6D\ID��������
'2,����������%��������������������������

>��@� +DQVHQ�� 'HUHN� /�� YH� %HQ� 6KQHLGHUPDQ�� 0DUF� $�� 6PLWK�� ������ ³&KDSWHU� �� ��
6RFLDO� 1HWZRUN� $QDO\VLV�� 0HDVXULQJ�� 0DSSLQJ�� DQG� 0RGHOLQJ� &ROOHFWLRQV� RI�
&RQQHFWLRQV´��(G��'HUHN�/��+DQVHQ��%HQ�6KQHLGHUPDQ��0DUF�$��6PLWK��$QDO\]LQJ�
6RFLDO�0HGLD� 1HWZRUNV� ZLWK� 1RGH;/��0RUJDQ� .DXIPDQQ�� 6D\ID�� ������� '2,��
��������%��������������������������
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>��@� 6FRWW��-RKQ�YH�)UDQV�1��6WRNPDQ��������³6RFLDO�1HWZRUNV´��(G��-DPHV�'��:ULJKW��
,QWHUQDWLRQDO�(QF\FORSHGLD�RI�WKH�6RFLDO�	�%HKDYLRUDO�6FLHQFHV��6HFRQG�(GLWLRQ���
(OVHYLHU��6D\ID����������'2,����������%��������������������������

>��@� :H\HUV�� -HII�5�� YH�&DPLH�&RQGRQ�� ³1HZ�=HDODQG� -LKDGLVW�'HOHWHV�7ZHHWV� DIWHU�
'LVFRYHULQJ� KH� OHIW� *HRWDJJLQJ� 2Q´�� KWWSV���LEUDER�ZRUGSUHVV�FRP������������
QHZ�]HDODQG�MLKDGLVW�GHOHWHV�WZHHWV�DIWHU�GLVFRYHULQJ�KH�OHIW�JHRWDJJLQJ�RQ��� 6RQ�
(ULúLP�7DULKL�������������

>��@� $UW�� ��*'35� ��'HILQLWLRQV� ��*'35�HX��KWWSV���JGSU�HX�DUWLFOH���GHILQLWLRQV���6RQ�
(ULúLP�7DULKL������������

>��@� 6DIL��0LFKDHO��������³1HZ�=HDODQGHU�WKRXJKW�WR�EH�ILJKWLQJ�LQ�6\ULD�DFFLGHQWDOO\�
WZHHWV� ORFDWLRQV� _� :RUOG� QHZV� _� 7KH� *XDUGLDQ´�� KWWSV���ZZZ�WKHJXDUGLDQ�FRP�
ZRUOG������MDQ����QHZ�]HDODQGHU�V\ULD�LVLV�DFFLGHQWDOO\�WZHHWV�ORFDWLRQV�� 6RQ�
(ULúLP�7DULKL�������������

>��@� 6ZDQQLH��.DUO��������³:K\�7KH�%HVW�26,17�7RROV�8VH�*HRIHQFLQJ�7HFKQRORJ\´��
KWWSV���ZZZ�HFKRVHF�QHW�EORJ�RVLQW�WRROV��6RQ�(ULúLP�7DULKL������������

>��@� &RQGRQ��&DPLH�YH�:H\HUV��-HII��������³:KHUH�7KH�%RGLHV�DUH�%XULHG��*HRORFDWLQJ�
7KH�([HFXWLRQ�6LWH�/LQNHG�7R�$�&DQDGLDQ�,VLV�&RPPDQGHU´��KWWSV���LEUDER�ILOHV�
ZRUGSUHVV�FRP���������LEUDER�ZKHUH�WKH�ERGLHV�DUH�EXULHG�SGI�� 6RQ� (ULúLP�
7DULKL������������

>��@� 6XQ&DOF� �� 6XQ� &DOFXODWRU� 3KRWRYROWDLF� 6\VWHP�� KWWSV���ZZZ�VXQFDOF�RUJ��� 6RQ�
(ULúLP�7DULKL������������

>��@� %HUWUDP��6WHZDUW�.���������³7KH�7DR�RI�2SHQ�6RXUFH�,QWHOOLJHQFH´��%LUOHúLN�.UDOOÕN��
,7�*RYHUQDQFH�3XEOLVKLQJ

>��@� 7RU� 3URMHFW� _�$QRQ\PLW\� 2QOLQH�� KWWSV���ZZZ�WRUSURMHFW�RUJ�� 6RQ� (ULúLP� 7DULKL��
����������

>��@� )UHHQHW��KWWSV���IUHHQHWSURMHFW�RUJ��6RQ�(ULúLP�7DULKL������������
>��@� ,�3�$QRQLP�$÷Õ��KWWSV���JHWL�S�QHW�WU���6RQ�(ULúLP�7DULKL������������
>��@� ,17(51(7� 25*$1,6('� &5,0(� 7+5($7�$66(660(17� �,2&7$�� ����� _�

(XURSRO�� KWWSV���ZZZ�HXURSRO�HXURSD�HX�DFWLYLWLHV�VHUYLFHV�PDLQ�UHSRUWV�LQWHUQHW�
RUJDQLVHG�FULPH�WKUHDW�DVVHVVPHQW�LRFWD�������6RQ�(ULúLP�7DULKL������������

>��@� (8�7HUURULVP�6LWXDWLRQ�YH�7UHQG�5HSRUW� �7H�6DW�� _�$FWLYLWLHV�	�6HUYLFHV� _�0DLQ�
5HSRUWV� _�(XURSRO��KWWSV���ZZZ�HXURSRO�HXURSD�HX�WHVDW�UHSRUW��6RQ�(ULúLP�7DULKL��
����������

>��@� 1HJL�� 1HHODP�� ������ ³&RPSDULVRQ� RI� $QRQ\PRXV� &RPPXQLFDWLRQ� 1HWZRUNV�
7RU��,�3��)UHHQHW´��,QWHUQDWLRQDO�5HVHDUFK�-RXUQDO�RI�(QJLQHHULQJ�DQG�7HFKQRORJ\�
�,5-(7���&LOW����6D\Õ��
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>��@� %DUWOHWW�� -DPLH�� ������ ³'DUN� 1HW� �øQWHUQHWLQ� <HUDOWÕ� '�Q\DVÕ´�� øVWDQEXO�� 7LPDú�
<D\ÕQODUÕ

>��@� 7RU�0HWULFV��KWWSV���PHWULFV�WRUSURMHFW�RUJ��6RQ�(ULúLP�7DULKL������������
>��@� .DXU��6��YH�5DQGKDZD��6���������³'DUN�:HE��$�:HE�RI�&ULPHV´��:LUHOHVV�3HUVRQDO�

&RPPXQLFDWLRQV��'2,����������V�����������������
>��@� :RUOG:LGH:HE6L]H�FRP�_�7KH�VL]H�RI�WKH�:RUOG�:LGH�:HE��7KH�,QWHUQHW���KWWSV���

ZZZ�ZRUOGZLGHZHEVL]H�FRP��6RQ�(ULúLP�7DULKL������������
>��@� ³'DUNQHW´�(÷LWLP�1RWODUÕ��&(32/�_�(XURSHDQ�8QLRQ�$JHQF\�IRU�/DZ�(QIRUFHPHQW�

7UDLQLQJ��$YUXSD�%LUOL÷L�.ROOXN�.XYHWOHUL�(÷LWLP�$MDQVÕ��(�1HW�dHYULPLoL�(÷LWLP�
3RUWDOÕ��KWWSV���HQHW�FHSRO�HXURSD�HX��6RQ�(ULúLP�7DULKL������������

>��@� 7HU]L��5DPD]DQ��������³%�\�N�9HUL�YH�$oLN�9HUL��7HPHO�.DYUDPODU´��(G��3URI��'U��
ùHUHI�6D÷ÕUR÷OX��'U��2UKDQ�.Ro�%�\�N�9HUL�YH�$oÕN�9HUL�$QDOLWL÷L��<|QWHPOHU�YH�
8\JXODPDODU��$QNDUD��*UDILNHU�<D\ÕQODUÕ�

>��@� .KDQ��1DZVKHU��$OVDTHU��0RKDPPHG��6KDK��+DELE��%DGVKD��*UDQ��$EEDVL��$IWDE�
YH� 6DOHKLDQ�� 6ROPD]�� ������ ³7KH� ��� 9V�� ,VVXHV� DQG� &KDOOHQJHV� RI� %LJ� 'DWD´���
,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQWLILF�5HVHDUFK�LQ�&RPSXWHU�6FLHQFH��(QJLQHHULQJ�DQG�
,QIRUPDWLRQ�7HFKQRORJ\��&LOW����6D\Õ����VD\ID��������'2,��������������������������

>��@� /DQF\��'RXJK��������³�G�'DWD�0DQDJHPHQW��&RQWUROOLQJ�'DWD�9ROXPH��9HORFLW\�
DQG� 9DULHW\´�� KWWSV���EORJV�JDUWQHU�FRP�GRXJ�ODQH\�ILOHV���������DG�����'�'DWD�
0DQDJHPHQW�&RQWUROOLQJ�'DWD�9ROXPH�9HORFLW\�DQG�9DULHW\�SGI�� 6RQ� (ULúLP�
7DULKL������������

>��@� 6KDIHU�� 7RP�� ������ ³7KH� ���9¶V� RI� %LJ� 'DWD� DQG� 'DWD� 6FLHQFH´�� KWWSV���ZZZ�
HOGHUUHVHDUFK�FRP�EORJ����Y�RI�ELJ�GDWD��6RQ�(ULúLP�7DULKL������������

>��@� +RQJ�� 6KX�� ������ ³%LJ� GDWD� DQDO\WLFV�� VL[� WHFKQLTXHV´��*HR�VSDWLDO� ,QIRUPDWLRQ�
6FLHQFH��&LOW�����6D\Õ����6D\ID����������'2,�������������������������������

>��@� 6D÷ÕUR÷OX�� ùHUHI� YH� &DQED\�� <DYX]� YH� 9XUDO�� <ÕOPD]�� ������ ³%�\�N� 9HU൴�
0DKUHP൴\HW൴QGH� .XOODQÕODQ� .DYUDPODU� YH� <|QWHPOHU´�� (G�� 3URI�� 'U�� ùHUHI�
6D÷ÕUR÷OX�� 'U�� 2UKDQ� .Ro� %�\�N� 9HU൴� YH� $oÕN� 9HU൴� $QDO൴W൴÷൴�� <|QWHPOHU� YH�
8\JXODPDODU��$QNDUD��*UDI൴NHU�<D\ÕQODUÕ

>��@� ,&(:6� _� /RFNKHHG� 0DUWLQ�� KWWSV���ZZZ�ORFNKHHGPDUWLQ�FRP�HQ�XV�FDSDELOLWLHV�
UHVHDUFK�ODEV�DGYDQFHG�WHFKQRORJ\�ODEV�LFHZV�KWPO��6RQ�(ULúLP�7DULKL������������

>��@� 6HQHNDO�%XUJHUW�YH�.RW]p��(GXDQ��������³2SHQ�VRXUFH� LQWHOOLJHQFH��26,17�� IRU�
FRQIOLFW�PRQLWRULQJ� LQ�FRQWHPSRUDU\�6RXWK�$IULFD��&KDOOHQJHV�DQG�RSSRUWXQLWLHV�
LQ�D�ELJ�GDWD�FRQWH[W´��$IULFDQ�6HFXULW\�5HYLHZ��&LOW�����6D\Õ����6D\ID��������'2,��
�����������������������������

>��@� &KULVWRSKHU� (OGULGJH�� &KULVWRSKHU� +REEV� YH� 0DWWKHZ� 0RUDQ�� �������� ³)XVLQJ�
DOJRULWKPV�DQG�DQDO\VWV��RSHQ�VRXUFH�LQWHOOLJHQFH�LQ�WKH�DJH�RI�µ%LJ�'DWD¶´��,QWHOOLJHQFH�
DQG�1DWLRQDO�6HFXULW\�����������������'2,�������������������������������



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

100

>��@� 6WDQLIRUWK��$QGUHZ��������³2SHQ�6RXUFH�,QWHOOLJHQFH�DQG�WKH�3URWHFWLRQ�RI�1DWLRQDO�
6HFXULW\´�� (G�� %DEDN�$NKJDU�� 3�� 6DVNLD� %D\HUO�� )UDVHU� 6DPSVRQ�� 2SHQ� 6RXUFH�
,QWHOOLJHQFH� ,QYHVWLJDWLRQ� )URP� 6WUDWHJ\� WR� ,PSOHPHQWDWLRQ�� øVYLoUH�� 6SULQJHU��
'2,���������������������������B��

>��@� 6D÷ÕUR÷OX��ùHUHI��������³%�\�N�9HUL�'�Q\DVL��%�\�N�9HUL�%�\�N�(WNL´��(G��3URI��
'U��ùHUHI�6D÷ÕUR÷OX��'U��2UKDQ�.Ro�%�\�N�9HUL�YH�$oÕN�9HUL�$QDOLWL÷L��<|QWHPOHU�
YH�8\JXODPDODU��$QNDUD��*UDILNHU�<D\ÕQODUÕ

>��@� <DSD\� =HNk� 1HGLU"�� KWWSV���ZZZ�RUDFOH�FRP�WU�DUWLILFLDO�LQWHOOLJHQFH�ZKDW�LV�
DUWLILFLDO�LQWHOOLJHQFH�KWPO��6RQ�(ULúLP�7DULKL������������

>��@� :LOOLDPV�� +HDWKHU� -�� YH� ,ODQD� %OXP�� ������ ³'HILQLQJ� 6HFRQG�*HQHUDWLRQ� 2SHQ�
6RXUFH� ,QWHOOLJHQFH� �26,17�� IRU� WKH� 'HIHQVH� (QWHUSULVH´�� 6DQWD� 0RQLFD�� &$��
5$1'� &RUSRUDWLRQ�� KWWSV���ZZZ�UDQG�RUJ�SXEV�UHVHDUFKBUHSRUWV�55�����KWPO��
6RQ�(ULúLP�7DULKL������������

>��@� �-DVSDO��.DXU�6DLQL�YH�'LY\D��%DQVDO��������³$�&RPSDUDWLYH�6WXG\�DQG�$XWRPDWHG�
'HWHFWLRQ� RI� ,OOHJDO� :HDSRQ� 3URFXUHPHQW� RYHU� 'DUN� :HE´�� &\EHUQHWLFV� DQG�
6\VWHPV��&LOW�����6D\Õ����6D\ID����������'2,�������������������������������

>��@� 1DENL��0�:���)LGDOJR��(���$OHJUH��(��YH�&KDYHV��'���������³&RQWHQW�%DVHG�)HDWXUHV�
WR�5DQN�,QIOXHQWLDO�+LGGHQ�6HUYLFHV�RI�WKH�7RU�'DUNQHW´��$U;LY��DEV������������

>��@� 6D\�� &HP�� ������ ³��� 6RUXGD� <DSD\� =HNk´�� øVWDQEXO�� �� 5HQN� %DVÕP� <D\ÕQ� YH�
)LPFLOLN

>��@� 7�UN�'LO�.XUXPX�6|]O�NOHUL��KWWSV���VR]OXN�JRY�WU�"NHOLPH NDUDU���YHUPHN��6RQ�
(ULúLP�7DULKL������������

>��@� g]HU��0��$NLI��������³gUJ�WVHO�.DUDU�9HUPH�YH�<|QHWLúLP´��7�UN�øGDUH�'HUJLVL��
6D\Õ�������6D\ID���������

>��@� <DúDU�� 2NDQ�� ������ ³'DYUDQÕúVDO� .DUDU� 9HUPH�� '�ú�QPH�� 3UREOHP� d|]PH´��
$QNDUD��'HWD\�<D\ÕQFÕOÕN

>��@� dHO൴NWHQ��0XVWDID�YH�)DKUHWW൴Q�*ÕOÕo��<HO൴]�dHO൴NWHQ��$KPHW�<ÕOGÕUÕP��������³gUJ�W�
<|QHW൴P൴QGH�.DUDU�9HUPH�6�UHF൴��%൴WPH\HQ�%൴U�7DUWÕúPD´��0HUV൴Q�hQ൴YHUV൴WHV൴�
(÷൴W൴P�)DN�OWHV൴�'HUJ൴V൴��&൴OW������6D\Õ�����6D\ID���������

>��@� 'RHUU�� &KULVWLDQ�� ������ ³&\EHU� 7KUHDW� ,QWHOOLJHQFH� 6WDQGDUGV� �� $� KLJK�OHYHO�
RYHUYLHZ´��7KH�(XURSHDQ�8QLRQ�$JHQF\�IRU�&\EHUVHFXULW\��(1,6$����������&7,�
(8�_�%RQGLQJ�(8�&\EHU�7KUHDW�,QWHOOLJHQFH�dDOÕúWD\Õ��KWWSV���ZZZ�HQLVD�HXURSD�
HX�HYHQWV������FWL�HX�HYHQW�FWL�HX������SUHVHQWDWLRQV�F\EHU�WKUHDW�LQWHOOLJHQFH�
VWDQGDUGL]DWLRQ�SGI��6RQ�(ULúLP�7DULKL������������

>��@� 2SHQ�6RXUFH�,QWHOOLJHQFH��26,17��*DWKHULQJ�7UDLQLQJ�_�6$16�6(&�����KWWSV���ZZZ�
VDQV�RUJ�FRXUVH�RSHQ�VRXUFH�LQWHOOLJHQFH�JDWKHULQJ��6RQ�(ULúLP�7DULKL������������
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>��@� 3DVWRU�*DOLQGR��-DYLHU�YH�1HVSROL��3DQWDOHRQH�	�*RPH]�0DUPRO��)HOL[�	�0DUWLQH]�
3HUH]��*UHJRULR��������³7KH�QRW�\HW�H[SORLWHG�JROGPLQH�RI�26,17��2SSRUWXQLWLHV��
RSHQ�FKDOOHQJHV�DQG�IXWXUH�WUHQGV´��,(((�$FFHVV��&LOW����6D\ID���������������'2,��
��������$&&(66��������������

>��@� 0HGXVD� �� 26,17� 3ODWIRUP�� KWWSV���ZZZ�PHGXVD�ODEV�FRP��� 6RQ� (ULúLP� 7DULKL�
����������

>��@� %UHOVIRUG��3DXO��������³(PSOR\LQJ�D�VRFLDO�PHGLD�PRQLWRULQJ� WRRO�DV�DQ�26,17�
SODWIRUP�IRU� ,QWH@OOLJHQFH��'HIHQFH�	�6HFXULW\´��7KH����6RFLDO�0HGLD�$QDO\WLFV�
	�0RQLWRULQJ� 3ODWIRUP� ±� 7DONZDONHU�FRP�� KWWSV���ZZZ�VOLGHVKDUH�QHW�$OHV-RKQ�
HPSOR\LQJ�VRFLDO�PHGLD�PRQLWRULQJ�WRROV�DV�DQ�RVLQW�SODWIRUP�IRU�LQWHOOL�� 6RQ�
(ULúLP�7DULKL������������

>��@� *RRJOH� +DFNLQJ� 'LJJLW\� 3URMHFW� ±� %LVKRS� )R[�� KWWSV���UHVRXUFHV�ELVKRSIR[�
FRP�UHVRXUFHV�WRROV�JRRJOH�KDFNLQJ�GLJJLW\�DWWDFN�WRROV��� 6RQ� (ULúLP� 7DULKL��
����������

>��@� (OHYHQ3DWKV�)2&$��7RRO�WR�ILQG�PHWDGDWD�DQG�KLGGHQ�LQIRUPDWLRQ�LQ�WKH�GRFXPHQWV��
KWWSV���JLWKXE�FRP�(OHYHQ3DWKV�)2&$��6RQ�(ULúLP�7DULKL������������

>��@� 2SHQ&7,���2SHQ�SODWIRUP�IRU�F\EHU�WKUHDW�LQWHOOLJHQFH��KWWSV���ZZZ�RSHQFWL�LR�HQ���
6RQ�(ULúLP�7DULKL������������

>��@� 1DWLRQDO�*HRVSDWLDO�,QWHOOLJHQFH�$JHQF\��KWWSV���JLWKXE�FRP�QJDJHRLQW��6RQ�(ULúLP�
7DULKL������������

>��@� :HLU�� *HRUJH� 5�6��� ������ ³&KDSWHU� �� �� 7KH� /LPLWDWLRQV� RI�$XWRPDWLQJ�26,17��
8QGHUVWDQGLQJ�WKH�4XHVWLRQ��1RW�WKH�$QVZHU´��(G��5REHUW�/D\WRQ��3DXO�$��:DWWHUV��
$XWRPDWLQJ�2SHQ�6RXUFH�,QWHOOLJHQFH��6\QJUHVV��6D\ID�����������'2,����������
%��������������������������

>��@� 26,17�<2*$��KWWSV���\RJD�RVLQW�QLQMD���6RQ�(ULúLP�7DULKL������������
>���@�)DFXOGDGH�GH�&LrQFLDV�GD�8QLYHUVLGDGH�GH�/LVERD��KWWSV���FLHQFLDV�XOLVERD�SW�HQ���

6RQ�(ULúLP�7DULKL������������
>���@�&LW\��8QLYHUVLW\�RI�/RQGRQ��KWWSV���ZZZ�FLW\�DF�XN���6RQ�(ULúLP�7DULKL������������
>���@�'L6,(0�3URMHFW��KWWS���GLVLHP�SURMHFW�HX���6RQ�(ULúLP�7DULKL������������
>���@�)HUUHLUD�� 3HGUR�0��� ������ ³'LVLHP�'����7HFKQLTXHV� DQG� WRROV� IRU�26,17�EDVHG�

WKUHDW�DQDO\VLV´��KWWS���GLVLHP�SURMHFW�HX�ZS�FRQWHQW�XSORDGV���������'���Y��SGI��
6RQ�(ULúLP�7DULKL������������

>���@�<HONHQ��$QÕO� %DUDQ�� ������ ³6൴EHU�7HKG൴W� øVW൴KEDUDWÕ� ±� &\EHU0DJ´�� KWWSV���ZZZ�
F\EHUPDJRQO൴QH�FRP�V൴EHU�WHKG൴W�൴VW൴KEDUDW൴��6RQ�(U൴ú൴P�7DU൴K൴������������

>���@�=RU��5DIHW��������³7HKG൴W�øVW൴KEDUDWÕ�1HG൴U"´��KWWSV���ZZZ�SZF�FRP�WU�WU�DVVHWV�SGI�
WHKG൴W�൴VW൴KEDUDW൴�SGI��6RQ�(U൴ú൴P�7DU൴K൴������������
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>���@�.DVSHUVN\�7KUHDW� ,QWHOOLJHQFH�� KWWSV���PHGLD�NDVSHUVN\�FRP�HQ�EXVLQHVV�VHFXULW\�
HQWHUSULVH�.DVSHUVN\B7KUHDWB,QWHOOLJHQFHB6HUYLFHV�SGI�� 6RQ� (ULúLP� 7DULKL��
����������

>���@�&RQWL� 0��� 'DUJDKL� 7��� 'HKJKDQWDQKD� $��� ������ ³&\EHU� 7KUHDW� ,QWHOOLJHQFH��
&KDOOHQJHV�DQG�2SSRUWXQLWLHV´��(G��'HKJKDQWDQKD�$���&RQWL�0���'DUJDKL�7���&\EHU�
7KUHDW�,QWHOOLJHQFH��$GYDQFHV�LQ�,QIRUPDWLRQ�6HFXULW\��&LOW�����6SULQJHU��&KDP

>���@�$UÕNDQ�� 6�OH\PDQ� 0XKDPPHG�� ������ ³9HU൴� 0DGHQF൴O൴÷൴� 7HPHOO൴� 6൴EHU� 7HKG൴W�
൴VW൴KEDUDWÕ´��<�/��7H]൴��*D]൴�hQ൴YHUV൴WHV൴��%൴O൴ú൴P�(QVW൴W�V���$GO൴�%൴O൴ú൴P�$QDE൴O൴P�'DOÕ

>���@�.QRSS��%UDGOH\� YH� 6LQD�%HDJKOH\��$DURQ� )UDQN��5HEHFD�2UULH��0LFKDHO�:DWVR��
������³'HILQLQJ�WKH�5ROHV��5HVSRQVLELOLWLHV��DQG�)XQFWLRQV�IRU�'DWD�6FLHQFH�:LWKLQ�
WKH� 'HIHQVH� ,QWHOOLJHQFH� $JHQF\´�� � 5$1'� &RUSRUDWLRQ�� KWWSV���ZZZ�UDQG�RUJ�
FRQWHQW�GDP�UDQG�SXEV�UHVHDUFKBUHSRUWV�55�����55�����5$1'B55�����SGI��
6RQ�(ULúLP�7DULKL������������

>���@�7KUHDW� ,QWHOOLJHQFH�� 'HILQLWRQ�� %HQHILWV�� 8VH� &DVHV� 	� ([DPSOHV�� KWWSV���ZZZ�
FURZGVWULNH�FRP�HSS�����WKUHDW�LQWHOOLJHQFH���6RQ�(ULúLP�7DULKL������������

>���@�:HVOH\�� 0LFKDHO�� ������ ³1HZ� IURQWLHUV� RI� LQWHOOLJHQFH� DQDO\VLV�� VKDUHG� WKUHDWV��
GLYHUVH� SHUVSHFWLYHV�� QHZ� FRPPXQLWLHV´� .RQIHUDQVÕ�� 5RPD�� øWDO\D�� ��� 0DUW���
1LVDQ�����

>���@�:DJQHU��7KRPDV�'��YH�.KDOHG�0DKEXE��(VWKHU�3DORPDU��$OL�(��$EGDOODK��������
³&\EHU�WKUHDW�LQWHOOLJHQFH�VKDULQJ��6XUYH\�DQG�UHVHDUFK�GLUHFWLRQV´��&RPSXWHUV�	�
6HFXULW\��&LOW�����6D\Õ����������'2,����������M�FRVH�������������

>���@�$oÕN9HUL�3URMHVL���7�UNL\H�&XPKXUL\HWL�&XPKXUEDúNDQOÕ÷Õ�'LMLWDO�'|Q�ú�P�2ILVL�
�� 3URMH� $oÕNODPDVÕ�� KWWSV���FEGGR�JRY�WU�SURMHOHU�DFLN�YHUL��� 6RQ� (ULúLP� 7DULKL��
����������

>���@�2SHQ� 'DWD� %DURPHWHU�� KWWSV���ZZZ�RSHQGDWDEDURPHWHU�RUJ��� 6RQ� (ULúLP� 7DULKL��
����������

>���@�<ÕOPD]��6DLW�YH�øEUDKLP�*h/���������³3XEOLF�6HFXULW\�DQG�3V\FKRORJ\��&KDQJLQJ�
6HFXULW\�&XOWXUH�DQG�&ULPLQDO�3URILOH´��-RXUQDO�RI�&XUUHQW�5HVHDUFKHV�RQ�6RFLDO�
6FLHQFHV��&LOW����6D\Õ�����6D\ID���������



103

4IPMR�ʔ^OE]E���6IJMO�7EQIX

&ˢ=303.ˢ/ 
&ˢ=31)86ˢ/�7ˢ78)10)6� 
&ˢ=31)86ˢ/�:)6ˢ0)6� 
,9/9/�:)�+ʘ:)20ˢ/

Bölüm 4

&MPKM�ʡE˓�RE�KIʡM̉PI�FMVPMOXI��EVX�O�FMVʡSO� M̉PIQ�IPIOXVSRMO�SVXEQPEVHE�]ʳVʳXʳP-
QIOXI�ZI�FY�M̉PIQPIV�RIXMGIWMRHI�IPHI�IHMPIR�ZIVMPIVMR�KʳZIRPM˓M�ZI�OSVYRQEW��
IR�XIQIP�OSRY�LʜPMRI�KIPQIOXIHMV��&Y�ZIVMPIVI�M^MRWM^�ZI]E�]IXOMWM^�IVM̉MQMR�IR-
KIPPIRQIWM�ZI�KM^PMPMOPIVMRMR�WE˓PERQEW���KM^PMPMO�MPOIWM��ZIVMPIVMR�]IXOMWM^�OM̉MPIV�
XEVEJ�RHER�HI˓M̉XMVMPQIQIWM��FʳXʳRPʳO�MPOIWM��ZI�ZIVMPIVMR�]IXOMPM�OM̉MPIVGI�MLXM]Eʡ�
HY]YPHY˓YRHE�YPẺ�PEFMPMV�ZI�OYPPER�PEFMPMV�HYVYQHE�SPQEW���IVM̉MPIFMPMVPMO�MPOIWM�
EH��ZIVMPIR�ƈ&MPKM�+ʳZIRPM˓M�ˢPOIPIVMƉ��'-%�8VMEH�Kʯ^�ʯRʳRI�EP�RH�˓�RHE��FY�MPOI-
PIVI�Y]YQYR�WE˓PERQEW�RHEOM�MHIEP�]ʯRXIQPIVHIR�FMVMRMR��OM̉MPIVMR�OMQPMOPIVMRMR�
XER�QPERQEW��ZI�HS˓VYPERQEW��SPHY˓YRY�Wʯ]PIQIO�QʳQOʳRHʳV��/MQPMO�XER�Q-
PEQE�ZI�HS˓VYPEQEHE�Y]KYPERER�]ʯRXIQ�MWI�&M]SQIXVMO�7MWXIQPIV�SPQEOXEH�V��
&M]SQIXVM��OIPMQI�OʯOPIVM�MXMFEVM]PI�ƈ]ẺEQ�R�ʯPʡʳPQIWMƉ�ERPEQ�RE�KIPQIOXIHMV��
=ẺEQ�R�ʯPʡʳPQIWMRHIR�OEW�X��MRWER�R�ZEV�SPER�ʯ^IPPMOPIVMRHIR�ʳVIXMPIR�FIR^IV-
WM^�FM]SPSNMO�ZIVMPIVMR��OM̉MRMR�OMQPM˓MRM�XER�QEHE�ZI�SRE]PEQEHE�OYPPER�PQEW�H�V��
/M̉MRMR�WELMT�SPHY˓Y�FY�ʯ^IPPMOPIVMR�HI˓M̉XMVMPIQIQIWM�ZI�OIRHMRI�ʯ^Kʳ�SPQEW���
HM˓IV�OM̉MPIVHIR�E]�VX�IHMPQIWMRM�OSPE]PẺX�VQEOXE��FY�HE�FM]SQIXVMO�XIORSPSNMPI-
VMR�LE]EX�Q�^E�KMVQIWMRI�ZIWMPI�SPQEOXEH�V��&M]SQIXVMO�WMWXIQPIV��XIQIP�SPEVEO�
&M]SPSNMO�ZI�(EZVER�̉WEP�SPEVEO�MOM]I�E]V�PQEOXE�SPYT��&M]SPSNMO�&M]SQIXVMO�7MW-
XIQPIV��TEVQEO�M^M��]ʳ^��MVMW��VIXMRE��(2%��IP�KISQIXVMWM�ZI�EZYʡ�MʡM�XER�QE�KMFM�FM-
]SPSNMO�ʯ^IPPMOPIVM�EREPM^�IHIR�XIORSPSNMPIVPI�XER�QPER�VOIR��(EZVER�̉WEP�&M]SQIX-
VMO�7MWXIQPIV��OPEZ]I�XỶ�ZYVỶY��JEVI�HMREQM˓M��HYHEO�LEVIOIXPIVM��Kʯ^�O�VTQE��
]ʳVʳ]ʳ̉��IP� ]E^�W��MQ^E��WIW� XER�QE��EVEFE�WʳVʳ̉ʳ�KMFM�HEZVER�̉WEP�ʯ^IPPMOPIVM�
EREPM^�IHIR�XIORSPSNMPIVHIR�SPỶQEOXEH�V��&E^��OE]REOPEV�&M]SPSNMO�&M]SQIXVMO�
7MWXIQPIVI�O�PGEP�HEQEV�ZI�XSTPEVHEQEV�]ET�W�R��HE�OEXQEOXE]OIR��FE^�PEV��OEPT�
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VMXQM��ZʳGYX��W�W���ZʳGYX�OSOYWY��]ʳ^��W�W��KMFM�FM]SOMQ]EWEP�ʯ^IPMOPIVM�XER�QPE]ER�
ʳʡʳRGʳ�FMV�W�R�ƽERH�VQE�QIXSHY�OYPPERQEOXEH�V��&Y�FʯPʳQHI��OMQPMO�XER�QPE-
QE�ZI�HS˓VYPEQE�EPER�RHE�FM]SQIXVMO�XIORSPSNMPIVMR�FMVMRGM�FEWEQE˓��SPER�&M]S-
PSNMO�&M]SQIXVMO�7MWXIQPIVMR�ʯ^IPPMOPIVM��FY�WMWXIQPIHI�OYPPER�PER�XIORSPSNMPIVMR�
ʡỈMXPIVM��FY�WMWXIQPIVMR�KʳZIRPMO�EQEG�]PE�OYPPER�Q�]ʯRXIQPIVM�ZI�FM]SQIXVMO�
WMWXIQPIVHIR�IPHI�IHMPIR�ʯ^IP�RMXIPMOPM�OM̉MWIP�ZIVM�OETWEQ�RHEOM�&M]SQIXVMO�:I-
VMPIVPI�MPKMPM�OERYRM�Hʳ^IRPIQIPIV�LEOO�RHE�FMPKM�ZIVMPQIOXI�ZI�HI˓IVPIRHMVQIPIV�
]ET�PQEOXEH�V�

����� �,å7åđ

%൴\RPHWU൴N� WHNQRORM൴OHU� DVOÕQGD� ൴QVDQ� X\JDUOÕ÷ÕQÕQ� EDúODQJÕFÕQGDQ� EHU൴�
NXOODQÕOPDNWDGÕU�� øVWHU� E൴U� |÷UHQF൴Q൴Q� |÷UHWPHQ൴� WDUDIÕQGDQ� WDQÕQDQ� D\ÕUW�
HG൴F൴�\�]�|]HOO൴÷൴�ROVXQ�� ൴VWHU�SDUDQÕQ�EDQND�KHVDEÕQGDQ�oHN൴OPHV൴QH� ൴]൴Q�
YHUHQ�E൴U�oHN�YH\D�)DFHERRN¶WD�DUNDGDúODUÕQÕ]ÕQ�V൴]൴�EXOPDVÕQD�\DUGÕPFÕ�
RODQ�SURI൴O�IRWR÷UDIÕQÕ]�ROVXQ��E൴\RPHWU൴�J�QO�N�\DúDPÕQ�E൴U�SDUoDVÕGÕU�YH�
ROPD\D�GHYDP�HGHFHNW൴U�>�@�

øON� ]DPDQODUGD� PHNkQODUÕQ� NDSÕODUÕQÕ� N൴O൴WOH\HQ� DQDKWDUODUOD� EDúOD\DQ�
J�YHQO൴N� ൴KW൴\DFÕ�� WHNQRORM൴Q൴Q� JHO൴úPHV൴� ൴OH� E൴UO൴NWH�� \HU൴Q൴� \DYDú� \DYDú�
HOHNWURQ൴N�WHNQRORM൴OHUH�EÕUDNPÕúWÕU��g]HOO൴NOH�WHOHIRQODUGD�NXOODQÕODQ�3,1�
NRGX��൴QWHUQHW�V൴WHOHU൴QGH�NXOODQÕFÕ�DGÕ�YH�ú൴IUH�൴OH�J൴U൴ú�\DSÕODQ�SODWIRUPODU��
KDWWD� ú൴IUH� XQXWXOGX÷XQGD� NXOODQÕODQ� HN� N൴PO൴N� GR÷UXODPD� \|QWHPOHU൴��
ú൴PG൴OHUGH� E൴\RPHWU൴N� WDQÕPD� V൴VWHPOHU൴\OH� \ROXQD� GHYDP� HWPHNWH��
$UWÕN�oRN�VD\ÕGD�ú൴UNHW൴Q�J�YHQO൴÷൴Q൴Q�HPDQHW�HG൴OG൴÷൴�EX� WHNQRORM൴OHU�HQ�
J�YHQO൴�V൴VWHPOHU�RODUDN�NDEXO�HG൴OVH�GH��V൴EHU�VDOGÕUÕODUÕQ�KHGHI൴�ROPDNWDQ�
GR÷DO�RODUDN�NXUWXODPDPDNWD�YH�oRN�VD\ÕGD�VDOGÕUÕ\D�PDUX]�NDOPDNWDGÕU� 
(Q�JHQHO� WDQÕPÕ� ൴OH� E൴\RPHWU൴�� V൴VWHPOHUH�� F൴KD]ODUD� YH\D� YHU൴OHUH� HU൴ú൴P�
YHUPHN��]HUH�E൴U�N൴ú൴Q൴Q�JHUoHNWHQ�µN൴P¶�ROGX÷XQX�G൴M൴WDO�RODUDN�WDQÕPODPDN�
൴o൴Q� NXOODQÕODQ� E൴\RORM൴N� YH\D� GDYUDQÕúVDO� ൴QVDQ� |]HOO൴NOHU൴G൴U�� .൴ú൴GHQ�
DOÕQDQ�NHQG൴QH�|]J��YH�HúV൴]�RODUDN�NDEXO�HG൴OHQ�EX�|]HOO൴NOHU��E൴U�GRQDQÕP�
WDUDIÕQGDQ� WRSODQPDNWD� YH� RNXQPDNWD�� WRSODQDQ� YHU൴OHU൴Q� ൴úOHQPHV൴� YH�
HúOHúW൴U൴OPHV൴�൴VH�\D]ÕOÕP�WDUDIÕQGDQ�JHUoHNOHúW൴U൴OPHNWHG൴U�

%൴\RPHWU൴N� WHNQRORM൴OHU൴Q� WDU൴K൴QH� EDNÕOGÕ÷ÕQGD�� ����¶OHUGH� HO� JHRPHWU൴V൴�
V൴VWHPOHU൴�JHO൴úW൴U൴OP൴ú�YH�\D\ÕOPÕúNHQ��UHW൴QD�YH�൴P]D�GR÷UXODPD�V൴VWHPOHU൴�
����¶OHUGH� RUWD\D� oÕNPÕú�� EXQX� \�]� WDQÕPD� V൴VWHPOHU൴� WDN൴S� HWP൴úW൴U�� øU൴V�
WDQÕPODPD�൴VH�����¶ODUGD�NXOODQÕOPD\D�EDúODQPÕúWÕU�>�@�
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%൴\RPHWU൴N�WHNQRORM൴OHU൴Q�൴úOH\൴ú൴Q൴�HQ�JHQHO�WDQÕPÕ\OD�\DSPDN�JHUHN൴UVH��
y�.൴ú൴GHQ�E൴U�E൴\RPHWU൴N�YHU൴�DOÕQDUDN�ND\GHG൴O൴U�
y�.D\ÕWOÕ�EX�YHU൴�G൴M൴WDO�E൴U�NRGD�oHYU൴O൴U�
y�<DSÕODQ�൴úOHPH�J|UH�ú൴IUHOHQ൴U�YH�YHU൴�WDEDQÕQD�ND\GHG൴O൴U�
y�.XOODQÕFÕ��E൴\RPHWU൴N�YHU൴V൴Q൴�ND\ÕWOÕ�RODQ�KHUKDQJ൴�E൴U�F൴KD]D�WDQÕWÕU�
y�6൴VWHP��EX�N൴ú൴Q൴Q�JHUoHNWHQ�J൴U൴OHQ�N൴PO൴÷൴Q�VDK൴E൴�ROXS�ROPDGÕ÷ÕQÕ��

YHU൴�WDEDQÕQGDN൴�ND\ÕWODUGDQ�DUDWÕU�
y�(úOHúPH�VD÷ODQGÕ÷Õ�WDNG൴UGH�N൴ú൴�N൴PO൴÷൴Q൴�൴VSDWODU�

.XOODQÕODQ� N൴PO൴N� GR÷UXODPD� \|QWHPOHU൴QGH�� NDUPDúÕNOÕN� YH� IDUNOÕ�
NRPE൴QDV\RQODU�DUWWÕNoD�J൴]O൴O൴÷൴Q�YH�J�YHQO൴÷൴Q�GH�SDUDOHO�úHN൴OGH�DUWWÕ÷Õ�E൴U�
JHUoHNW൴U��0HYFXW�úDUWODU�DOWÕQGD��SDUPDN�൴]൴�UHW൴QD��VHV�WDQÕPD�൴U൴V�WDUDPD�J൴E൴�
o൴IW�IDNW|UO��E൴\RPHWU൴N�N൴PO൴N�GR÷UXODPD�\|QWHPOHU൴�HQ�J�YHQ൴O൴U�\|QWHPOHU�
RODUDN�NDEXO�HG൴OPHNWHG൴U��=൴UD�ND\EHWPH��XQXWPD��XQXWPDPDN�൴o൴Q�E൴U�\HUH�
ND\GHWPH�� KHU� KHVDSWD� IDUNOÕ� ú൴IUH� NXOODQPD� GXUXPXQX� RUWDGDQ� NDOGÕUGÕ÷Õ�
J൴E൴��HOH�JHo൴U൴OPH��NRS\DODQPD�YH\D�WDNO൴W�HG൴OPH�RODVÕOÕNODUÕ�GD�QHUHGH\VH�
൴PNkQVÕ]GÕU�

%൴\RPHWU൴N� ú൴IUHOHUGH� NXOODQPDN� ൴o൴Q� 8OXVODUDUDVÕ� %൴OJ൴� 7HNQRORM൴OHU൴�
6WDQGDUWODUÕ� .RP൴WHV൴� �,1&,76� ±� ,QWHUQDW൴RQDO� &RPP൴WWHH� IRU� ,QIRUPDW൴RQ�
7HFKQRORJ\� 6WDQGDUGV�� WDUDIÕQGDQ� ROXúWXUXOPXú� XOXVODUDUDVÕ� VWDQGDUWODU�
PHYFXWWXU��,1&,76��$PHU൴NDQ�8OXVDO�6WDQGDUWODU�(QVW൴W�V���$16,�– $PHU൴FDQ�
1DW൴RQDO� 6WDQGDUGV� ,QVW൴WXWH) WDUDIÕQGDQ� RQD\ODQDQ� NXUDOODUD� J|UH� DNUHG൴WH�
HG൴OP൴úW൴U�YH�IDDO൴\HW�J|VWHUPHNWHG൴U�>�@�

,1&,76� VWDQGDUWODUÕQÕQ� JHO൴úW൴U൴OPHV൴� IDDO൴\HW൴� DúD÷ÕGDN൴� DODQODUD�
RGDNODQPDNWDGÕU�>�@�

�x .൴PO൴N�.DUWODUÕ�YH�øOJ൴O൴�$\JÕWODU
�x 2SW൴N�'൴M൴WDO�9HU൴�'൴VNOHU൴
�x 6൴EHU�*�YHQO൴N
�x 9HU൴�7DEDQÕ
�x %൴OJ൴VD\DU�*UDI൴÷൴�YH�*|U�QW��øúOHPH
�x 3URJUDPODPD�'൴OOHU൴
�x &R÷UDI൴�%൴OJ൴�6൴VWHPOHU൴��*,6��
�x .DUDNWHU�.�PHOHU൴�YH�8OXVODUDUDVÕODúPD�
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�x -3(*�YH�03(*
�x 0HWD�9HU൴
�x %൴\RPHWU൴N
�x 2I൴V�'RQDQÕPÕ�
�x $oÕN�'D÷ÕWÕN�øúOHP��2'3�
�x 5DG\R�)UHNDQVÕ�7DQÕPODPD��5),'�
�x 6&6,�'HSRODPD�$UDE൴U൴POHU൴
�x )൴EHU�.DQDO�$UDE൴U൴POHU൴
�x $7$�'HSRODPD�$UDE൴U൴P൴�
�x *HUoHN�=DPDQOÕ�<HU�%HO൴UOHPH�6൴VWHPOHU൴�
�x 0HW൴Q�øúOHPH
�x %7�(U൴ú൴P�$UDE൴U൴POHU൴�YH�
�x g÷UHQPH��(÷൴W൴P�YH�g÷UHW൴P�൴o൴Q�%7¶G൴U�

,1&,76�YH�$16,�E൴\RPHWU൴�൴OH�൴OJ൴O൴�JHQHO�VWDQGDUWODU�ROXúWXUGX÷X�J൴E൴��YHU൴�
GH÷൴ú൴P൴� ൴OH� ൴OJ൴O൴��\DUJÕ�YH� WRSOXP�NXUDOODUÕ� ൴o൴Q� W൴FDU൴�X\JXODPDODUOD� ൴OJ൴O൴��
KDYDDODQÕQGD�oDOÕúDQODU�൴o൴Q�I൴]൴NVHO�HU൴ú൴P�NRQWURO�\OH�൴OJ൴O൴��VÕQÕU�\|QHW൴P൴��
VDYXQPD��I൴QDQVDO�HQG�VWU൴�YH�൴úOHWPHOHU�൴OH�൴OJ൴O൴�NRQXODUGD�GD�DOW�VWDQGDUWODU�
ROXúWXUPXúWXU�

8OXVODUDUDVÕ� 6WDQGDUWODU� 7HúN൴OkWÕ� �,62� �� ,QWHUQDW൴RQDO� 2UJDQ൴]DW൴RQ� IRU�
6WDQGDUG൴]DW൴RQ��DoÕVÕQGDQ�൴VH��,62�,(&�-7&���%൴OJ൴�7HNQRORM൴V൴�EDúOÕ÷Õ�DOWÕQGD��
6&���E൴\RPHWU൴N� WHNQRORM൴OHU൴� NDUWODUD�YH�N൴ú൴VHO� WDQÕPODPDODUD�X\JXODPDN�
൴o൴Q��6&���E൴\RPHWU൴N�YHU൴�NRUXPD� WHNQ൴NOHU൴��E൴\RPHWU൴N�J�YHQO൴N� WHVW൴�YH�
GH÷HUOHQG൴UPH�PHWRGRORM൴OHU൴�൴o൴Q�YH�6&���JHQHO�E൴\RPHWU൴N�VWDQGDUWODU�൴o൴Q�
�E൴\RPHWU൴N� X\JXODPD� SURJUDPODPD� DUD\�]OHU൴�� E൴\RPHWU൴N� YHU൴� GH÷൴ú൴P�
IRUPDWODUÕ��൴OJ൴O൴�E൴\RPHWU൴N�SURI൴OOHU��GH÷HUOHQG൴UPH�NU൴WHUOHU൴Q൴Q�E൴\RPHWU൴N�
WHNQRORM൴OHUH�X\JXODQPDVÕ��SHUIRUPDQV�WHVW൴�YH�UDSRUODPDVÕ�൴o൴Q�PHWRGRORM൴OHU�
YH�oDSUD]�\DUJÕ�YH�WRSOXPVDO�ER\XWODU��SURVHG�UOHU�KD]ÕUODQPÕúWÕU�>�@��<൴QH�,62�
WDUDIÕQGDQ�KD]ÕUODQDQ�,62�,(&�������%൴OJ൴�*�YHQO൴÷൴�<|QHW൴P൴�VWDQGDUWODUÕ�
GD�GDKD�JHQ൴ú�E൴U�DODQD�\D\ÕODQ�NXUDOODU�൴oHUPHNWHG൴U��

,62�WDUDIÕQGDQ�\DSÕODQ�WDQÕPODUD�J|UH��6WDQGDUW��൴PDODWWD��DQOD\ÕúWD��|OoPH�YH�
GHQH\GH�E൴U�|UQHNO൴N�VD÷ODPD�൴úOHP൴�YH\D�VWDQGDUG൴]DV\RQ�oDOÕúPDVÕ�VRQXFX�
RUWD\D� oÕNDQ� EHOJH� \D� GD� HVHUG൴U�� 6WDQGDUG൴]DV\RQ� ൴VH�� EHO൴UO൴� E൴U� IDDO൴\HWOH�
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൴OJ൴O൴� RODUDN� HNRQRP൴N� ID\GD� VD÷ODPDN��]HUH�� E�W�Q� ൴OJ൴O൴� WDUDIODUÕQ�\DUGÕP�
YH� ൴ú� E൴UO൴÷൴� ൴OH� EHO൴UO൴� NXUDOODU� NR\PD� YH� EX� NXUDOODUÕ� X\JXODPD� ൴úOHP൴G൴U��
%X�VWDQGDUWODU�XOXVODUDUDVÕ�YH�NÕWDODUDUDVÕ�SODWIRUPGD��UHW൴P�YH�൴úOHP�\DSDQ�
KHU�X\JXOD\ÕFÕ�൴o൴Q�X\XOPDVÕ�JHUHNHQ�NXUDOODU�ROPDVÕ�EDNÕPÕQGDQ�|QHPO൴G൴U��
*HUHN� YHU൴� J�YHQO൴÷൴�� JHUHNVH� VXoOD� P�FDGHOH� ൴o൴Q� VÕQÕUODUÕQ� |WHV൴Q൴� DúDQ�
WHNQRORM൴� DoÕVÕQGDQ�� X\JXOD\ÕFÕODUÕQD� VHQNURQ൴]H� KDUHNHW� HWPH� ൴PNkQÕQÕ� EX�
NXUDOODU�DUDFÕOÕ÷Õ\OD�GDKD�NROD\�YHUHE൴OHFHNW൴U��

%X� E|O�P�Q� ൴OHUOH\HQ� DOW� E|O�POHU൴QGH�� \XNDUÕGD� EDKVHG൴OHQ� VWDQGDUWODU�
oHUoHYHV൴QGH���UHW൴OPHV൴�WDYV൴\H�HG൴OHQ�E൴\RPHWU൴N�WHNQRORM൴OHU�EDKVHG൴OPHNWH��
%൴\RORM൴N�%൴\RPHWU൴N�6൴VWHPOHUGHQ�SDUPDN�൴]൴��\�]�WDQÕPD��൴U൴V�WDQÕPD��UHW൴QD�
WDQÕPD��'1$�N൴PO൴N�WHNQRORM൴V൴��HO�JHRPHWU൴V൴�YH�DYXo�൴o൴�WDQÕPD�V൴VWHPOHU൴Q൴Q�
|]HOO൴NOHU൴� DoÕNODQPDNWD�� DYDQWDM� YH� GH]DYDQWDMODUÕQGDQ� EDKVHG൴OPHNWH�� EX�
V൴VWHPOHU൴Q� NDUúÕODúWÕUÕOPDVÕ� \DSÕOPDNWD�� NDPX� J�YHQO൴÷൴�� V൴Y൴O� N൴PO൴N� YH�
|]HO� YHU൴� J�YHQO൴÷൴� DoÕVÕQGDQ� HOGH� HG൴OHQ� E൴\RPHWU൴N� YHU൴OHU൴Q� KDVVDV൴\HW൴�
൴UGHOHQPHNWH� YH� NRUVDQOÕN� IDDO൴\HWOHU൴� ൴OH� KDQJ൴� KXNXNVDO� G�]HQOHPHOHU൴Q�
EXOXQGX÷X��|UQHNOHU൴\OH�DNWDUÕOPDNWDGÕU�

������'å>414/å0�'å>42*97å0�8å89*2��*đå91*7å

%൴\RORM൴N�%൴\RPHWU൴N�6൴VWHPOHU��|÷UHQ൴OP൴ú�E൴U�GDYUDQÕúWDQ�]൴\DGH��|QFHO൴NOH�
E൴UH\൴Q�DQDWRP൴V൴QH�YH\D�D\UÕQWÕOÕ�I൴]\RORM൴V൴QH�GD\DQDQ��RWRPDW൴N�WDQÕPD�൴o൴Q�
NXOODQÕODE൴OHQ��|Oo�OHE൴O൴U�E൴\RPHWU൴N�E൴U�|]HOO൴÷൴�WHPHO�DOPDNWDGÕU��(Q�E൴O൴QHQ�
%൴\RORM൴N�%൴\RPHWU൴N�6൴VWHPOHU�úXQODUGÕU�

�x 3DUPDN�ø]൴
�x <�]�7DQÕPD
�x øU൴V�7DQÕPD
�x 5HW൴QD�7DQÕPD
�x '1$�.൴PO൴N�7HNQRORM൴V൴
�x (O�*HRPHWU൴V൴
�x $YXo�øo൴�7DQÕPD

+HU� E൴\RPHWU൴N� V൴VWHP൴Q� DYDQWDM� YH� GH]DYDQWDMODUÕ� ROPDNOD� E൴UO൴NWH�� KDQJ൴�
V൴VWHP൴Q�WHUF൴K�HG൴OHFH÷൴��NXOODQÕP�DODQÕQD��J�YHQ൴O൴UO൴N�൴KW൴\DFÕQD��VD÷ODPOÕN�
YH�KDWD�RUDQÕQD��NXOODQÕP�NROD\OÕ÷Õ�YH�HOEHWWH�PDO൴\HW�J൴E൴�E൴UGHQ�ID]OD�HWNHQH�
ED÷OÕ�RODUDN�IDUNOÕOÕN�J|VWHUPHNWHG൴U�
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�������5FWRFP�å_N�

3DUPDN� ൴]൴� DQDO൴]൴� N൴PO൴N� WHVS൴W൴�� WDU൴K൴� oRN� HVN൴OHUH� J൴GHQ� YH� J�YHQ൴O൴UO൴÷൴�
VHEHE൴\OH� KkOk� NXOODQÕODQ� HQ� WHPHO� V൴VWHPG൴U�� )൴]൴NVHO� SDUPDN� ൴]൴� WHVS൴W൴�
VXoOD� P�FDGHOHGH� ]DQOÕQÕQ� WHúK൴V൴QGH� NXOODQÕOÕUNHQ�� G൴M൴WDO� SDUPDN� ൴]൴�
DQDO൴]൴��HOHNWURQ൴N�SODWIRUPODU�YDVÕWDVÕ\OD�N൴PO൴N�WHVS൴W൴QGH�HQ�oRN�NXOODQÕODQ�
\|QWHPOHU൴Q�EDúÕQGD�JHOPHNWHG൴U�

3DUPDN� ൴]൴� DQDO൴]൴Q൴Q� WDU൴KVHO�JHoP൴ú൴QH�EDNÕOGÕ÷ÕQGD��0�g������\ÕOÕQGD�
d൴QO൴� \HWN൴O൴OHU� SDUPDN� ൴]OHU൴Q൴� EHOJHOHU൴� P�K�UOHPHN� ൴o൴Q� NXOODQÕODQ�
N൴O�P�K�UOHUH� YXUX\RUODU��d൴QO൴� W�FFDUODU� NUHG൴OHU൴� GR÷UXODPDN� ൴o൴Q� ൴SHN�
YH\D� Nk÷ÕW� �]HU൴QGH� SDUPDN� ൴]OHU൴Q൴� NXOODQÕ\RUODUGÕ�� 6RQUDN൴� V�UHoWH��
����¶WHN൴�³/RQGUD�.UDO൴\HW�&HP൴\HW൴¶Q൴Q�)HOVHI൴� øúOHPOHU൴´�PDNDOHV൴QGH�
'U�� 1HKHP൴DK� *UHZ�� SDUPDNODUÕ� YH� DYXo� ൴oOHU൴Q൴� NDSOD\DQ� F൴OG൴Q� VÕUW�
\DSÕVÕQÕ� WDQÕPOD\DQ�൴ON�E൴O൴PVHO�PDNDOH\൴�\D\ÕQODGÕ�>�@��0RGHUQ�SDUPDN�
൴]൴�NXOODQÕPÕ�൴VH�6൴U�:൴OO൴DP�+HUVFKHO�൴OH�EDúODGÕ��+൴QG൴VWDQ¶GD�����¶GHQ�
൴W൴EDUHQ� \DVDO� EHOJHOHU൴� GR÷UXODPDN� ൴o൴Q� SDUPDN� ൴]OHU൴� NXOODQÕOGÕ�� �����
F൴YDUÕQGD� 7RN\R¶GD� oDOÕúDQ� 'U�� +HQU\� )DXOGV�� SDUPDN� ൴]OHU൴� ൴OH� ൴OJ൴O൴�
E൴U� VÕQÕIODQGÕUPD� PHWRGX� ROXúWXUGX� YH� VÕQÕIODUÕ� o൴]J൴OHU൴Q� úHNO൴QH� J|UH�
<D\��DUFK���'|QJ���ORRS��YH�+HOH]RQ��ZKRUO��RODUDN�D\ÕUGÕ��ùHN൴O����¶GH�
J|VWHU൴OHQ�EX�VÕQÕIODQGÕUPD�/RQGUD¶GDN൴�%�\�NúHK൴U�3RO൴V൴QFH�UHGGHG൴O൴QFH�
)DXOGV�� &KDUOHV� 'DUZ൴Q¶H� \D]GÕ�� 'DUZ൴Q�� EX� NRQXGD� oDOÕúDPD\DFDN�
NDGDU� KDVWD� YH� \DúOÕ� ROPDVÕ� VHEHE൴\OH� RQX� NX]HQ൴� 6൴U� )UDQF൴V� *DOWRQ¶D�
\|QOHQG൴UG൴��*DOWRQ��SDUPDN� ൴]൴� DQDO൴]൴Q൴Q�PXF൴G൴\G൴�� KHU�SDUPDN� ൴]൴Q൴Q�
N൴ú൴\H�|]J��YH�G൴÷HU�SDUPDN�൴]OHU൴QGHQ�IDUNOÕ�ROGX÷XQX�YH�NDOÕWÕPD�ED÷OÕ�
ROPDGÕ÷ÕQÕ� NDQÕWODGÕ��$GO൴� E൴O൴P� RODUDN� SDUPDN� ൴]൴� DQDO൴]൴Q൴� ൴QFHOHG൴� YH�
FH]D�GDYDODUÕQGD�NXOODQÕPODUÕ�൴o൴Q�]HP൴Q�KD]ÕUODGÕ������¶GH�³)൴QJHUSU൴QWV´�
N൴WDEÕQÕ�\D\ÕQOD\DUDN�DGO൴�E൴O൴POHUGH�NXOODQÕOPDVÕQÕ�WHúY൴N�HWW൴��%൴U�NDW൴O൴�
WDQÕPODPDN�൴o൴Q�൴ON�SDUPDN�൴]൴�NXOODQÕPÕ�����¶GH�$UMDQW൴Q¶GH�JHUoHNOHúW൴��
6FRWODQG�<DUG¶ÕQ�3DUPDN�ø]൴�%�URVX������\ÕOÕQGD�NXUXOGX�>�@������¶WH�1HZ�
<RUN�(\DOHW�+DS൴VKDQHOHU൴�SDUPDN�൴]OHU൴Q൴�NXOODQPD\Õ�NDEXO�HWW൴��EXQX�)%,�
൴]OHG൴�>�@������¶GH�൴ON�UHVPv�SDUPDN�൴]൴�NDUWÕ�JHO൴úW൴U൴OG൴������¶GH�SDUPDN�
൴]OHU൴� |QFH� $%'� PDKNHPHOHU൴� WDUDIÕQGDQ� J�YHQ൴O൴U� E൴U� N൴PO൴N� EHOJHV൴�
RODUDN�NDEXO�HG൴OG൴�����$UDOÕN������ WDU൴K൴QGH� ൴VH�� ,OO൴QR൴V�(\DOHW�<�NVHN�
0DKNHPHV൴� SDUPDN� ൴]OHU൴Q൴Q� J�YHQ൴O൴U� E൴U� WDQÕPODPD� úHNO൴� ROGX÷X� YH�
SDUPDN�൴]൴�NDQÕWODUÕQÕQ�NDEXO�HG൴OHE൴OHFH÷൴�VRQXFXQD�YDUGÕ�>�@������¶OHU�൴ON�
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HOHNWURQ൴N�SDUPDN�൴]൴�HúOHúW൴UPH�V൴VWHP൴Q൴�NXUDQ�E൴U�RWRPDV\RQXQ�\ROXQX�
DoWÕ�� ³2WRPDW൴N� 3DUPDN� ø]൴� 7DQÕPODPD� 6൴VWHPOHU൴´� �$),6� ±�$XWRPDWHG�
)൴QJHUSU൴QW� ,GHQW൴I൴FDW൴RQ� 6\VWHP�� DGÕ� YHU൴OHQ� EX� V൴VWHP�� Q൴KD\HW൴QGH�
G�Q\DQÕQ�G|UW�E൴U�\DQÕQGDN൴�NROOXN�NXYYHWOHU൴Q൴Q�P൴O\DUODUFD�SDUPDN�൴]൴�
ND\GÕQÕ�NRQWURO�HWPHV൴Q൴�VD÷ODGÕ�>�@��

đJPNQ������-JSW^�+FZQIXƺZS�9JRJQ�8æSæKQFSIæWRF�2TIJQN�@�B

3DUPDN�\�]H\൴��VÕUWODUGDQ���VW�GHU൴�WDEDNDVÕ�oÕNÕQWÕODU��YH�YDG൴OHUGHQ��DOW�GHU൴�
WDEDNDVÕ�J൴U൴QW൴OHU�� ROXúPXú� ROXS�� SDUPDN� ൴]൴Q൴� N൴ú൴\H� |]J�� \DSDQ�� VÕUWODUÕQ�
\DQ൴�NDEDUÕNOÕNODUÕQ�úHN൴OOHU൴G൴U��%X�úHN൴OOHU൴Q�KHU�E൴U൴Q൴Q�IDUNOÕ�൴V൴POHU൴�YDUGÕU�
YH� SDUPDN� \�]H\൴QGHN൴� NRQXPODUÕQD� J|UH� N൴ú൴\൴� HúV൴]� YH� WDQÕPODQDE൴O൴U�
\DSPDNWDGÕU��ùHN൴O�����YH������

đJPNQ������5FWRFP�å_N�8æWYQFWæSæS��_JQQNPQJWNSJ�,®WJ�åXNRQJSINWNQRJXN
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đJPNQ������5FWRFP�å_N�&QY�8æSæKQFSIæWRFXæ�@�B

3DUPDNWDN൴� GHU൴� NDWPDQODUÕQGD� VÕUWODU� YH� YDG൴OHU�� GHUP൴V� YH� HS൴GHUP൴V�
RODUDN� DGODQGÕUÕODQ� GHU൴� WDEDNDODUÕQÕQ� �]HU൴QGH� EXOXQPDNWDGÕU� �ùHN൴O� ������
3DUPDN� ൴]OHU൴�� JHQHO� RODUDN� HS൴GHUP൴V� WDEDNDVÕQÕQ� EÕUDNWÕ÷Õ� ൴]OHU� �]HU൴QGHQ�
GH÷HUOHQG൴U൴O൴U� DQFDN� GHUP൴V� YH� HS൴GHUP൴VWH� EXOXQDQ� ൴]OHU� E൴UE൴U൴Q൴Q� D\QÕVÕ�
ROGX÷X�൴o൴Q�SRVW�PRUWHP�EXOJXODUÕQ�GH÷HUOHQG൴U൴OPHV൴QGH�GHUP൴V�WDEDNDVÕQÕQ�
NXOODQÕOPDVÕ�ID\GD�VD÷ODPDNWDGÕU�>��@�

đJPNQ������)JWN�>FUæXæ
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3DUPDN�൴]൴QGHQ�JHUHNO൴�|]HOO൴NOHU൴�HOGH�HWPHN�൴o൴Q�DúD÷ÕGDN൴�J|U�QW��൴úOHPH�
WHNQ൴NOHU൴�NXOODQÕOPDNWDGÕU�

�x *|U�QW�Q�Q�J�U�OW�OHUGHQ�WHP൴]OHQPHV൴�
�x .HQDUODUÕQ�WHVS൴W൴�
�x g]HOO൴NOHU൴Q�oÕNDUÕOPDVÕ�

3DUPDN�൴]൴Q൴Q�J�U�OW�OHUGHQ�WHP൴]OHQPHV൴�൴o൴Q�0HG൴DQ��0HDQ�YH�*DXVV൴DQ�J൴E൴�
I൴OWUHOHU��NHQDU�WHVS൴W൴�൴o൴Q�൴VH��6REHO��*UDG൴HQW��3UHZ൴WW�J൴E൴�I൴OWUHOHU�NXOODQÕOPDNWDGÕU��
g]HOO൴NOHU൴Q� WHVS൴W� HG൴OPHV൴� ൴o൴Q� NHQDU� DOJÕODPD� ൴úOHP൴Q൴Q� VRQXFXQGD� ROXúDQ�
J|U�QW�GH�� ൴QFHOWPH� DOJRU൴WPDODUÕ� YDVÕWDVÕ\OD� SDUPDN� ൴]൴� o൴]J൴OHU൴� X\JXQ� KkOH�
JHW൴U൴OHUHN��o൴]J൴OHU൴Q�E൴W൴ú�YH�oDWDO�QRNWDODUÕ�HOGH�HG൴OPHNWHG൴U�>��@�

3൴\DVDGD�NXOODQÕODQ�GH÷൴ú൴N�WHNQRORM൴OHUH�VDK൴S�SDUPDN�൴]൴�WDQÕPD�GRQDQÕPODUÕ�
PHYFXWWXU�� %XQODUÕQ� HQ� \D\JÕQ� RODUDN� NXOODQÕODQODUÕ� 2SW൴N�� .DSDV൴W൴I��
8OWUDVRQ൴N�YH�7HUPDO�RODUDN�VD\ÕODE൴O൴U�

x� 2SW൴N�7DUD\ÕFÕODUGD��SDUPDN�E൴U�FDP�SODND\D�EDVWÕUÕOGÕ÷ÕQGD�WDUD\ÕFÕ��
SDUPD÷ÕQ� oÕNÕQWÕODUÕQÕ� D\GÕQODWPDN� ൴o൴Q� HNUDQD� ÕúÕN� J|QGHU൴U�� 2SW൴N�
VHQV|U��SDUPDN� ൴]൴Q൴Q��'�J|U�QW�V�Q��\DNDODU�YH�E൴U�&&'��&KDUJH�
&RXSOH�'HY൴FH��NDPHUD�SDUPDN�൴]൴Q൴Q�IRWR÷UDIÕQÕ�oHNHU��'DKD�ID]OD�
\DQVÕ\DQ� ÕúÕ÷Õ� WHPV൴O� HGHQ� GDKD� NR\X� DODQODU� �SDUPD÷ÕQ� VÕUWODUÕ�� YH�
GDKD�D]�\DQVÕ\DQ�ÕúÕ÷Õ�WHPV൴O�HGHQ�GDKD�DoÕN�DODQODU��VÕUWODU�DUDVÕQGDN൴�
YDG൴OHU��൴OH�E൴UO൴NWH�&&'�V൴VWHP൴��DVOÕQGD�SDUPD÷ÕQ�WHUV�oHYU൴OP൴ú�E൴U�
J|U�QW�V�Q��ROXúWXUXU�>��@��2SW൴N�WDUD\ÕFÕODUÕQ�HQ�E�\�N�GH]DYDQWD-
MÕ�NDQGÕUÕOPDVÕQÕQ�NROD\�ROPDVÕGÕU��7HNQRORM൴�VDGHFH��'�E൴U�J|U�QW��
oHNW൴÷൴�൴o൴Q��SURWH]OHU�YH�KDWWD�\HWHU൴QFH�൴\൴�NDO൴WHGH�EDúND�J|U�QW�OHU-
OH�EX�WHNQRORM൴�NDQGÕUÕODE൴OPHNWHG൴U�>��@�

x� .DSDV൴W൴I�7DUD\ÕFÕODU��EDVNÕ�NXOODQDUDN� ÕúÕ÷Õ�DOJÕODPDN�\HU൴QH��NDSD-
V൴W|UOHU�DUDFÕOÕ÷Õ\OD�HOHNWU൴N�DNÕPÕ�NXOODQDUDN�SDUPDN�൴]൴Q൴�ROXúWXUDQ�
VÕUW�YH�YDG൴OHU൴Q�E൴U�J|U�QW�V�Q��\DNDODU��.DSDV൴W൴I�VHQV|UOHU��EDVNÕQÕQ�
J|U�QW�V�Q�� \DNDODPDN� ൴o൴Q� SDUPDN� ൴]൴Q൴Q� \�NVHN� YH� DOoDN� NÕVÕP-
ODUÕ� DUDVÕQGDN൴� PHVDIH\൴� NXOODQÕU�� HS൴GHUPDO� VHY൴\HV൴Q൴� |OoHU�� .RQ-
GDQVDW|UOHU�HOHNWU൴N�\�N�Q��GHSROD\DE൴OG൴÷൴QGHQ��EXQODUÕ�WDUD\ÕFÕQÕQ�
\�]H\൴QGHN൴� ൴OHWNHQ� SODNDODUD� ED÷ODPDN�� SDUPDN� ൴]൴Q൴Q� D\UÕQWÕODUÕQÕ�
൴]OHPHN�൴o൴Q�NXOODQÕOPDODUÕQÕ�VD÷ODU��2SW൴N�E൴U�WDUD\ÕFÕ\D�J|UH�NDQGÕ-
UÕOPDVÕ�oRN�GDKD�]RUGXU��6RQXoODU�E൴U�J|U�QW��൴OH�oR÷DOWÕODPD]�YH�E൴U�
oHú൴W�SURWH]OH�NDQGÕUPDN�൴QDQÕOPD]�GHUHFHGH�]RUGXU��o�QN��NDSDV൴W|U�
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�]HU൴QGHN൴�\�NWH�ROXúDQ�KHU�GH÷൴ú൴NO൴N�ND\GHG൴O൴U��7HN�JHUoHN�J�YHQ-
O൴N�U൴VN൴��GRQDQÕP�YH\D�\D]ÕOÕP�NRUVDQOÕ÷ÕQGDQ�ND\QDNODQDE൴O൴U�>��@�

x� 8OWUDVRQ൴N�7DUD\ÕFÕGD�൴VH��oRN�\�NVHN�IUHNDQVOÕ�VHV�GDOJDODUÕ��NXOODQÕ-
FÕQÕQ�SDUPDN�൴]൴Q൴Q�D\UÕQWÕODUÕQÕ�KDU൴WDODPDN�൴o൴Q�NXOODQÕOÕU��.XOODQÕ-
FÕQÕQ�F൴KD]GDN൴�N൴PO൴÷൴Q൴�GR÷UXODPDN�൴o൴Q�KDI൴I�E൴U�SDUPDN�GRNXQXúX�
\HWHUO൴G൴U� >��@��7DUD\ÕFÕGDN൴� IDUNOÕ� QRNWDODUGD� JHU൴� G|QHQ� XOWUDVRQ൴N�
GDUEHQ൴Q� \R÷XQOX÷XQX� KHVDSODPDN� ൴o൴Q� E൴U� VHQV|U� NXOODQÕOÕU�� 'DKD�
X]XQ� V�UHOHU� ER\XQFD� WDUDPD� \DSÕOPDVÕ�� WDUDQDQ� SDUPDN� ൴]൴Q൴Q� VRQ�
GHUHFH�D\UÕQWÕOÕ�E൴U��'�PRGHO൴Q൴Q�oR÷DOWÕOPDVÕQD�QHGHQ�ROXU�>��@��EX�
VHEHSOH�RSW൴N�WDUD\ÕFÕODUGDQ�GDKD�KDVVDV�YH�GDKD�J�YHQO൴G൴U��'൴÷HU�WD-
UD\ÕFÕODUGDQ� IDUNOÕ� RODUDN�� XOWUDVRQ൴N� WDUD\ÕFÕODU�� J�QHú� NUHPO൴�� ÕVODN�
YH\D�\D÷OÕ�SDUPDNOD�E൴OH�oDOÕúPDNWDGÕU�>��@��$QFDN�EX�WHNQRORM൴��oR÷X�
HU൴ú൴P�NRQWURO��X\JXODPDVÕ� ൴o൴Q�\DYDú�� SDKDOÕ� YH�KDQWDO� ROXS�� ID]OD�
YHU൴�\R÷XQOX÷XQD�VDK൴SW൴U�>��@�

x� 7HUPDO�7DUD\ÕFÕODUGD��E൴U�SDUPDN�VHQV|UH�NRQXOGX÷XQGD��SDUPDN�൴]൴�
oÕNÕQWÕODUÕ�VHQV|U�\�]H\൴�൴OH�WHPDV�HGHU�YH�WHPDV�VÕFDNOÕ÷Õ�|Oo�O�U��YD-
G൴OHU� ൴VH� WHPDV� HWPHG൴÷൴QGHQ�|Oo�OPH]��6ÕUWODU� ൴o൴Q� F൴OW� VÕFDNOÕ÷Õ� ൴OH�
YDG൴OHU�൴o൴Q�RUWDP�VÕFDNOÕ÷Õ�|Oo�V��WDUDIÕQGDQ�E൴U�SDUPDN�൴]൴�J|U�QW�V��
ROXúWXUXOXU��%X� WHNQ൴÷൴Q�HQ�E�\�N�GH]DYDQWDMÕ�� VÕFDNOÕN�GH÷൴ú൴P൴Q൴Q�
G൴QDP൴N�ROPDVÕ�YH�VHQV|U�\�]H\൴Q൴Q�VÕUWODUD�YH�YDG൴OHUH� WHPDV�HGHQ�
SDUPDN�൴]൴�J|U�QW�V�Q��V൴OHUHN��D\QÕ�VÕFDNOÕ÷D�JHOPHV൴Q൴Q�VDGHFH�VD-
Q൴\HQ൴Q�RQGD�E൴U൴�V�UPHV൴G൴U�>��@��$\UÕFD��EX�WHNQRORM൴�G൴÷HU�VHQV|U-
OHUOH�D\QÕ�N൴UOHQPH�YH�DúÕQPD�VRUXQODUÕQÕQ�oR÷XQD�VDK൴SW൴U��*HQ൴ú�E൴U�
VÕFDNOÕN�DUDOÕ÷ÕQGD�oDOÕúDE൴O൴UNHQ��RUWDP�VÕFDNOÕ÷Õ�SDUPDN�\�]H\�VÕFDN-
OÕ÷ÕQD�\DNÕQVD��VHQV|U�HQ�D]���VDQW൴JUDW�GHUHFH�VÕFDNOÕN�IDUNÕ�ROXúWXU-
PDN�൴o൴Q�ÕVÕWPD\D�൴KW൴\Do�GX\DU�>��@�

3DUPDN� ൴]൴�� ൴N൴]OHUGH� E൴OH� IDUNOÕOÕN� J|VWHUG൴÷൴� YH� NROD\OÕNOD� DOÕQDE൴OG൴÷൴�
൴o൴Q� N൴PO൴N� GR÷UXODPDGD� HQ� oRN� NXOODQÕODQ� \|QWHPG൴U�� %൴U� N൴ú൴Q൴Q� SDUPDN�
൴]൴� NROD\OÕNOD� GH÷൴úW൴U൴OHPHG൴÷൴� ൴o൴Q� YH� EDúND� E൴U൴V൴Q൴Q� SDUPDN� ൴]൴QH�
EHQ]HW൴OHPHG൴÷൴�൴o൴Q�GH�J�YHQ൴O൴U�RODUDN�NDEXO�HG൴OPHNWHG൴U��%XQXQOD�E൴UO൴NWH��
H÷HU�N൴ú൴Q൴Q�SDUPDN�൴]൴�NDOÕFÕ�E൴U�KDVDU�DOPÕúVD��\DQPD��GHU൴�KDVWDOÕNODUÕ�YE���
D\QÕ�൴]൴Q�WHNUDU�HOGH�HG൴OPHV൴�oRN�]RUGXU��.൴ú൴Q൴Q�N൴OR�DOÕS�YHUPHV൴�J൴E൴�I൴]൴NVHO�
GH÷൴ú൴POHU� SDUPDN� ൴]൴QGH�GH÷൴ú൴NO൴÷H� VHEHS�RODE൴OPHNWHG൴U� YH� H÷HU� SDUPDN�
൴]൴Q൴Q�E൴U�NDOÕEÕ�YDUVD��EXQXQ�NHQG൴V൴�\HU൴QH�EDúNDVÕ�WDUDIÕQGDQ�NXOODQÕODE൴OPH�
VDNÕQFDVÕ�YDUGÕU��3DUPDN�൴]൴�WDNO൴W�SUREOHP൴��SDUPDN�൴]൴Q൴Q�DOÕQGÕ÷Õ�SDUPD÷ÕQ�
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FDQOÕOÕ÷ÕQÕ�WHVW�HGHFHN�JHO൴úP൴ú�VHQV|UOHU൴Q�NXOODQÕOPDVÕ�൴OH�J൴GHU൴OHE൴OHFHNNHQ��
SDUPDN� ൴]൴Q൴Q� K൴o� EXOXQPDPDVÕ� SUREOHP൴Q൴Q� o|]�P�� EXOXQPDGÕ÷ÕQGDQ� EX�
V൴VWHP�EX�W൴S�N൴ú൴OHUGH�X\JXODQDPD]�>��@�

�������>´_�9FSæRF

øQVDQODUÕQ� HVN൴� ]DPDQODUGDQ� EHU൴� E൴UE൴UOHU൴Q൴� WDQÕPDN� YH� N൴PO൴NOHU൴Q൴� WHVS൴W�
HWPHN� ൴o൴Q� NXOODQGÕNODUÕ� HQ� HVN൴� YH� HQ� EDV൴W� \|QWHP� \�]� DQDO൴]൴G൴U��<�]GH�
EXOXQDQ� EXUXQ�� oHQH�� GXGDN�� NDúODU�� J|]OHU�� NXODNODU� YH� EXQODUÕQ� ER\XWODUÕ�
൴OH�DUDODUÕQGDN൴�X]DNOÕNODU��N൴ú൴OHU൴�E൴UE൴U൴QGHQ�D\ÕUW�HWPHGH�NXOODQÕODQ�WHPHO�
NÕVWDVODU�ROPDNWDGÕU��'൴÷HU� WDUDIWDQ�\�]GH�EXOXQDQ�o൴]J൴OHU�YH�\�]�Q�NHP൴N�
\DSÕVÕ�GD�DQDO൴]GH�ID\GDODQÕODQ�|]HOO൴NOHUGHQG൴U��

7HPHOGH� \�]� WDQÕPD�� E൴U� E൴OJ൴VD\DU� \D]ÕOÕPÕ� YDVÕWDVÕ� ൴OH� \�]GHN൴� J൴U൴QW൴OHU�
YH�oÕNÕQWÕODU� WDUDQDUDN�\DSÕOPDNWDGÕU��%XQXQ�൴o൴Q�N൴ú൴Q൴Q�I൴]൴N൴�RODUDN�RUDGD�
EXOXQPDVÕQD� JHUHN� \RNWXU�� Y൴GHR� J|U�QW�V�� YH\D� IRWR÷UDI� NXOODQÕODUDN� GD�
\DSÕODE൴O൴U��<�]��D\ÕUW�HWPH\H�\DUD\DQ�J൴U൴QW൴�YH�oÕNÕQWÕODUD�³G�÷�P�QRNWDODUÕ´�
DGÕ�YHU൴OP൴úW൴U�YH�EDúDUÕOÕ�E൴U�\�]�DQDO൴]൴�൴o൴Q�\D]ÕOÕPÕQ�������QRNWD\D�൴KW൴\Do�
GX\GX÷X�EHO൴UW൴OPHNWHG൴U��%X�QRNWDODUÕQ�EHNOHQHQ�NRQXPX��N|úHOHU൴�úDNDNODUGD�
YH�GXGDN�DOWÕQGD�RODQ�WHUV�E൴U��oJHQ�൴o൴QGH�NDODQ�W�P�QRNWDODU�RODFDNWÕU��%X�
E|OJHQ൴Q��N൴ú൴Q൴Q�N൴OR� DOÕS�YHUPHV൴\OH�YH\D�\DúODQPDVÕ\OD�E൴OH�GH÷൴úPHG൴÷൴�
NDEXO�HG൴O൴U��ùHN൴O������

đJPNQ������>´_�&SFQN_NSIJ�0ZQQFSæQFS�)´Õ´R�3TPYFQFWæ�@��B
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<D]ÕOÕP�WDUDIÕQGDQ�|Oo�OHQ�EX�QRNWDODUÕQ�ED]ÕODUÕ�
�x %XUQXQ�GDUOÕ÷Õ�YH\D�JHQ൴úO൴÷൴
�x *|]�EHEHNOHU൴�DUDVÕ�PHVDIH
�x *|]�oXNXUXQXQ�GHU൴QO൴÷൴
�x <�]�X]XQOX÷XQD�J|UH�EXUQXQ��VW�GXGDNOD��oHQHQ൴Q�DOW�GXGDNOD�RODQ�
PHVDIHV൴

�x (OPDFÕN�NHP൴NOHU൴Q൴Q�úHNO൴
�x <�]�úHNO൴QH�J|UH�J|]OHU൴Q�SR]൴V\RQX
�x dHQH�NHP൴÷൴Q൴Q�X]XQOX÷X
�x .XODNODUÕQ�\�]GHN൴�NRQXPODUÕ

<�]� DQDO൴]൴� \DSÕODE൴OPHV൴� ൴o൴Q� \�]�Q� WDP� NDUúÕGDQ� DoÕOÕ� J|U�QW�V��
JHUHNPHNWHG൴U�� gUQH÷൴Q�� J�YHQO൴N� NDPHUDVÕ� YH\D� 02%(6(¶\H� WDNÕODQ�
J|U�QW�OHUGHQ�� VXoOX� DQDO൴]൴� \DSÕODE൴OPHV൴� ൴o൴Q� \�]GH� JHUHNO൴� QRNWDODUÕQ�
WHVS൴W�HG൴OPHV൴�JHUHN൴U��EX�\�]GHQ�GH�³)DFH'HWHFW൴RQ´�DGÕ�YHU൴OHQ�\�]�EXOPD�
DOJRU൴WPDODUÕ�NXOODQÕOPDNWDGÕU�

'�÷�P� QRNWDODUÕ� UDNDPVDO� E൴U� GH÷HUOH� NRGODQÕU� YH� EX� NRGODUD� ³)DFHSU൴QW´�
GHQ൴U� >��@��%X�GH÷HUOHU� \�]� WDQÕPODPD�\D]ÕOÕPÕQÕQ�YHU൴� WDEDQÕQGD� VDNODQÕU��
<�]GHN൴�H÷U൴OHU�P൴O൴PHWUHQ൴Q�DOWÕQGD�E൴U�KDVVDV൴\HWOH�|Oo�OHUHN�\�]�Q�úDEORQX�
oÕNDUÕOÕU��6൴VWHP�HOGH�HG൴OHQ�\�]�úDEORQXQX�HúV൴]�E൴U�NRGD�G|Q�úW�U�U��%X�NRG�
KHU�E൴U�úDEORQX�QXPDUDODQGÕUPÕú�ROXU��'R÷UXODPD�DúDPDVÕQGD�J|U�QW���YHU൴�
WDEDQÕQGDN൴�VDGHFH�E൴U�J|U�QW�\OH�HúOHúW൴U൴OPHO൴G൴U�>��@�

øQVDQ�\�]�QGH�ID]OD�VD\ÕGD�|]HOO൴÷൴Q�ROPDVÕ�QHGHQ൴\OH��EX�|]HOO൴NOHU൴�NXOODQDQ�
oHú൴WO൴� \�]� WDQÕPD� \|QWHPOHU൴� �(൴JHQIDFHV�� )൴VKHUIDFHV�� +൴GGHQ� 0DUNRY�
0RGHOV��(YROXW൴RQDU\�3XUVX൴W�YE���YDUGÕU�>��@�

x� (൴JHQIDFHV��|Q\�]��<|QWHP൴QGH��DQDO൴]൴�\DSÕODFDN�൴QVDQODUÕQ�W�P�\�]�J|-
U�QW�OHU൴�DOÕQÕU��EX�J|U�QW�OHU��YHU൴PO൴�E൴U�úHN൴OGH�E൴UO൴NWH�NDUúÕODúWÕUÕODE൴-
OHFHNOHU൴�E൴U�DODQD�\DQVÕWÕOÕU��ùHN൴O�����YH�������(൴JHQIDFHV�DOJRU൴WPDVÕ��E൴U�
E൴UH\൴�G൴÷HU൴QGHQ�D\ÕUDQ�|]HOO൴NOHUH�G൴NNDW�HWPH]��VDGHFH�W�P�൴QVDQODUÕQ�
W�P� \�]OHU൴Q൴� WHPV൴O� HGHQ� |]HOO൴NOHUH� RGDNODQÕU��$\GÕQODWPD� |QHPO൴� E൴U�
IDNW|U�RODUDN�NDEXO� HG൴O൴U��6൴VWHPGHQ�EHNOHQHQ�� D\QÕ�N൴ú൴Q൴Q�J|U�QW�OHU൴�
DUDVÕQGDN൴�PHVDIHOHU൴Q�� IDUNOÕ� ൴QVDQODUÕQ� J|U�QW�OHU൴� DUDVÕQGDN൴�PHVDIH-
GHQ�GDKD�N�o�N�ROPDVÕGÕU��(൴JHQIDFHV�DOJRU൴WPDVÕ� WDUDIÕQGDQ�NXOODQÕODQ�
GDKD�G�ú�N�ER\XWOX�DODQ��DVOÕQGD�³7HPHO�%൴OHúHQ�$QDO൴]൴��3&$���3U൴QF൴SDO�
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&RPSRQHQW�$QDO\V൴V�´�DGÕ�YHU൴OHQ�E൴U�V�UHoOH�|÷UHQ൴O൴U�DQFDN�ED]HQ�EX-
QXQ�³$\UÕ�.DUKXQHQ�/RqYH�'|Q�ú�P�´�RODUDN�GD�DGODQGÕUÕOGÕ÷Õ�J|U�O�U��
(൴JHQIDFHV¶൴Q�oDOÕúPD�úHNO൴�QHGHQ൴\OH��NXOODQÕODQ�\�]�J|U�QW�OHU൴Q൴Q�W�P��
D\QÕ� ER\XWWD� ROPDOÕ� YH�K൴]DODQPDOÕGÕU� �W൴S൴N�RODUDN�KHU� |]QHQ൴Q�J|]OHU൴�
D\QÕ�S൴NVHO�NRQXPODUÕQGD�ROPDOÕGÕU��>��@�

đJPNQ������4WNONSFQ�>´_�,®W´SY´X´�@��B

đJPNQ�������_^´_QJW�&QFSæSF�>FSXæYFWFP�>JSNIJS�4QZĒYZWZQFS�>´_�,®W´SY´X´�@��B
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x� )൴VKHUIDFH�<|QWHP൴��7HPHO�%൴OHúHQ�$QDO൴]൴�\|QWHP൴�NXOODQÕODUDN�\�]�Q�
DODQ�ER\XWXQXQ�N�o�OW�OPHV൴QH�GD\DQÕU��DUGÕQGDQ�J|U�QW�Q�Q�NDUDNWHU൴V-
W൴N�|]HOO൴÷൴Q൴�HOGH�HWPHN�൴o൴Q�)൴VKHU�'R÷UXVDO�'൴VNU൴P൴QDQW��)'/���)൴V-
KHU¶V�/൴QHDU�'൴VFU൴P൴QDQW��\|QWHP൴�RODUDN�GD�E൴O൴QHQ�/൴QHHU�'൴VNU൴P൴QDQW�
$QDO൴]൴� �/'$� ��/൴QHDU�'൴VFU൴P൴QDQW�$QDO\V൴V��\|QWHP൴Q൴�NXOODQÕU� >��@��
)൴VKHUIDFHV� DOJRU൴WPDVÕ, E൴U� E൴UH\൴� G൴÷HU൴QGHQ� D\ÕUDQ� WHPHO� E൴OHúHQOHU൴�
oÕNDUÕU� �ùHN൴O� ������'ROD\ÕVÕ\OD�� E൴U� E൴UH\൴Q� |]HOO൴NOHU൴� EDúND� E൴U� N൴ú൴Q൴Q�
|]HOO൴NOHU൴QH� K�NPHGHPH]��%X� \|QWHP��(൴JHQIDFHV� \|QWHP൴� NDGDU� DoÕN�
E൴U�úHN൴OGH�D\GÕQODWPD�YDU\DV\RQODUÕQÕ�\DNDODPD]��GH÷൴úHQ�D\GÕQODWPDGD�
E൴OH�൴\൴�VRQXoODU�YHUHE൴O൴U�>��@�

đJPNQ������Ƽ>FQJ�>´_�;JWNYFGFSæƽSIFPN�+FWPQæ�>´_�5T_QFWæSF�8FMNU�'NW�TP� 
,®W´SY´��WSJÕN�@��B

x� +൴GGHQ�0DUNRY�0RGHOV��+00�±�*൴]O൴�0DUNRY�0RGHOOHU൴���|]HOO൴NOH�NR-
QXúPD�� HO� \D]ÕVÕ�� MHVW� WDQÕPD�� NRQXúPD� SDUoDVÕ� HW൴NHWOHPH� J൴E൴� X\JXOD-
PDODUÕ\OD�E൴O൴Q൴U�YH�0DUNRY�]൴QF൴U൴Q൴�J�oOHQG൴UPH\H�GD\DQPDNWDGÕU��%൴U�
0DUNRY�]൴QF൴U൴��KHU�E൴U൴�JUXSWDQ�GH÷HUOHU�DODE൴OHQ�UDVWJHOH�GH÷൴úNHQOHU൴Q��
GXUXPODUÕQ� RODVÕOÕNODUÕ� KDNNÕQGD� E൴OJ൴� YHUHQ� E൴U� PRGHOG൴U�� %൴U� 0DUNRY�
]൴QF൴U൴�� E൴U� G൴]൴� J|]OHPOHQHE൴O൴U� ROD\� ൴o൴Q� E൴U� RODVÕOÕN� KHVDSODQPDVÕ� JH-
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UHNW൴÷൴QGH�\DUDUOÕGÕU��%XQXQOD�E൴UO൴NWH��oR÷X�GXUXPGD��൴OJ൴OHQ൴OHQ�ROD\ODU�
J൴]O൴G൴U��GR÷UXGDQ�J|]OHPOHQHPH]�>��@��+00�\|QWHP൴Q൴Q�X\JXODQPDVÕ�
DúD÷ÕGDN൴�J൴E൴�|]HWOHQHE൴O൴U��
�� %൴U�PHG\DQ�I൴OWUH�NXOODQDUDN�\�]�J|U�QW�V�Q�Q�I൴OWUHOHQPHV൴�
�� dRN�VD\ÕGD�D\UÕN�GDOJDFÕN�G|Q�ú�P���':7��NXOODQÕODUDN�HN�J�U�OW��
YH�J|U�QW��ER\XWXQXQ�D]DOWÕOPDVÕ�

�� %൴U�*DXVV�NDUÕúÕP�NDWVD\ÕVÕ�൴OH�V�UHNO൴�oÕNÕú�\R÷XQOX÷XQXQ�WHN�GXUXP-
OX�+00¶൴Q൴�NXOODQDUDN�':7¶Q൴Q�VRQXoODUÕQÕ�oDOÕúPDN�

�� 'R÷UXODPD�൴o൴Q�J|U�QW�OHU൴�WDQÕPDN�>��@��ùHN൴O�����YH�������

đJPNQ������-22�9FWFKæSIFS�'ZQZSFS���)ZWZR�å�NS��FQæĒRF�,®W´SY´QJWN�[J� 
4WYFQFRF�;JPY®WQJW�@��B

đJPNQ��������SIJS�,®W´S´R��WSJÕN��4QZĒYZWZQFS�[J�,JW�JP�5WTKNQ�@27]

x� (YROXW൴RQDU\�3XUVX൴W��(3���(YU൴PVHO�$UD\ÕúÕ���JHQHW൴N�DOJRU൴WPDODUÕ�NXOOD-
QDUDN�VÕQÕIODQGÕUPD�\DSDQ�E൴U�\|QWHPG൴U��ùHN൴O��������<�]�J|U�QW�OHU൴Q൴�
GDKD�G�ú�N�ER\XWOX�EH\D]ODWÕOPÕú�E൴U�3&$�DOW�X]D\ÕQGD�൴úOHU��%X�DOW�X]D\-
GDN൴� WHPHO�YHNW|UOHU൴Q�\|QOHQG൴U൴OP൴ú�DQFDN� UDVWJHOH�G|Q�úOHU൴�� HYU൴P൴Q�
SHUIRUPDQV�GR÷UXOX÷X�YH�VÕQÕI�D\UÕPÕ��GD÷ÕOÕP�൴QGHNV൴��RODUDN�WDQÕPODQDQ�
E൴U�X\JXQOXN�IRQNV൴\RQX�WDUDIÕQGDQ�\|QOHQG൴U൴OG൴÷൴�JHQHW൴N�DOJRU൴WPDODU�
WDUDIÕQGDQ�DUDúWÕUÕOÕU�>��@�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

118

đJPNQ�������*[TQZYNTSFW^�5ZWXZNY�9FSæRF�8NXYJRN�8æSæKQFSIæWRF��WSJÕN�@��B

øQVDQ� \�]�� YH� DQDO൴]GH� WHPHO� DOÕQDQ� G�÷�P� QRNWDODUÕ� HOH� DOÕQGÕ÷ÕQGD�� WHN�
\XPXUWD�൴N൴]OHU൴�KDU൴o��KHU�൴QVDQÕQ�\�]�Q�Q�E൴UE൴U൴QGHQ�IDUNOÕ�ROPDVÕ�YH�WDNO൴W�
HG൴OPHV൴Q൴Q�ROGXNoD�J�o�ROPDVÕ��EX�\|QWHP൴Q�DQDO൴]൴Q൴�NROD\ODúWÕUPDNWDGÕU��
<�]�WDQÕPD�F൴KD]ODUÕ�ROGXNoD�\�NVHN�o|]�Q�UO�÷H�VDK൴S�RODQ�F൴KD]ODUGÕU��%X�
F൴KD]ODUD� WDQÕPODQDFDN�RODQ�N൴ú൴OHU൴Q�\�]�QGH�PDN\DM�ROPDVÕ�YH\D� VDoÕQÕQ��
VDNDOÕQÕQ�� EÕ\Õ÷ÕQÕQ� YE�� EXOXQPDVÕ� K൴o� |QHPO൴� GH÷൴OG൴U�� %൴U� NDPHUD� YH\D�
IRWR÷UDI�\DUGÕPÕ\OD�NROD\OÕNOD�\�]�DQDO൴]൴�\DSPDN�P�PN�QG�U��EXQXQ� ൴o൴Q�
N൴ú൴Q൴Q�I൴]൴N൴�RODUDN�NDUúÕQÕ]GD�ROPDVÕQD�JHUHN�\RNWXU�

<�]GHN൴�KHUKDQJ൴�E൴U�RUJDQGD�HNV൴NO൴N�YH\D�GHIRUPDV\RQ��N൴PO൴N�WDQÕPDGD�
E�\�N� NROD\OÕN� VD÷OD\DE൴O൴U�� %XQXQOD� E൴UO൴NWH�� J�Q�P�]� WHNQRORM൴V൴Q൴�
G�ú�QG�÷�P�]GH�V൴O൴NRQ�E൴U�PDVNH\OH�YH\D�SODVW൴N�PDN\DMOD�\�]�Q�WDNO൴W�
HG൴OPHV൴�VD÷ODQDE൴OPHNWHG൴U�DQFDN�P൴P൴NOHU൴Q�YH�\�]�o൴]J൴OHU൴Q൴Q�E൴UHE൴U�
WDNO൴W� HG൴OPHV൴� \൴QH� GH� ]RUGXU�� d|]�Q�UO�÷�� G�ú�N� E൴U� J|U�QW�\�� EHOO൴�
GHUHFH\H� NDGDU� \DQÕOWDE൴OPHV൴� ൴VH� E൴U� EDúND� VRUXQD� WHúN൴O� HGHE൴O൴U� YH\D�
DOJRU൴WPD��EHQ]HU�P൴P൴NOHU൴Q�D\QÕ�N൴ú൴\H�D൴W�ROGX÷XQD�GD൴U�\DQOÕú�NDUDUODU�
YHUHE൴O൴U��

<�]GH�ROXúDQ�E൴U�GDUEH�YH\D�NHVN൴Q�E൴U�\DUD��DQDO൴]൴�]RUODúWÕUDQ�IDNW|UOHUGHQG൴U��
*|U�QW�Q�Q� DOÕQGÕ÷Õ� oHYUH� NRúXOODUÕ� GD� \DQÕOWPD� VD÷OD\DE൴O൴U�� <DúD� ED÷OÕ�
GH÷൴ú൴NO൴NOHU�VHEHE൴\OH�N൴ú൴Q൴Q����\DúÕQGDQ�E�\�N�ROPDVÕ�YH�KHU����\ÕO�J൴E൴�E൴U�
V�UHGH�DQDO൴]൴Q�WHNUDUODQPDVÕ�|QHU൴OPHNWHG൴U�
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�������åWNX�9FSæRF

øU൴V�� J|]� EHEH÷൴Q൴Q� HWUDIÕQGD� \HU� DODQ� J|]H� UHQJ൴Q൴� YHUHQ� UHQNO൴� KDOND\D�
YHU൴OHQ�൴V൴PG൴U��ùHN൴O�������YH�SDUPDN�൴]൴�J൴E൴�N൴ú൴\H�|]HOG൴U��*HQHOO൴NOH�UHW൴QD�
൴OH�NDUÕúWÕUÕOÕU�� øU൴V� WDQÕPD\Õ�G൴÷HU�E൴\RPHWU൴N�V൴VWHPOHUGHQ�D\ÕUDQ�HQ�|QHPO൴�
|]HOO൴N�൴VH�NRS\DODQDPD]�YH�WDNO൴W�HG൴OHPH]�ROPDVÕGÕU�

đJPNQ�������åWNXƺNS�>FUæXæ�

.൴ú൴�WDQÕPODPDVÕ�൴o൴Q�൴U൴V�NXOODQPD�G�ú�QFHV൴Q൴�൴ON�RODUDN�RUWD\D�DWDQ�)UDQVÕ]�
J|]�GRNWRUX��DQWURSRORJ�YH�SRO൴V�PHPXUX�$OSKRQVH�%HUW൴OORQ¶GXU�>��@��ùHN൴O�
������YH�����\ÕOGDQ� ID]OD�E൴U� V�UH�VRQUD��G�Q\D�KkOk�%HUW൴OORQ¶XQ�\ROXQGDQ�
J൴WPHNWHG൴U��

đJPNQ�������+FWPQæ�åWNX�9TSQFWæSæS�9FGQTXZ��&QUMTSXJ�'JWYNQQTS�� 
�����<JQQHTRJ�0´Y´UMFSJXN��1TSIWF�@��B
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����¶GH�൴N൴�J|]�GRNWRUX��$UDQ�6DI൴U�YH�/HRQDUG�)ORP��൴U൴V൴Q��E൴\RPHWU൴N�V൴V-
WHPOHUGH�NXOODQÕODE൴OHFH÷൴Q൴� VDYXQPXúODUGÕU� >��@�� ����¶GD�&DPEU൴GJH�hQ൴-
YHUV൴WHV൴¶QGHQ�'U��-RKQ�'DXJPDQ¶ÕQ�|QF�O�÷�QGH�E൴U�JUXSOD�E൴UO൴NWH�6DI൴U�YH�
)ORP��൴U൴V�WDQÕPD�V൴VWHP൴Q൴Q�DOJRU൴WPDVÕQÕ�JHO൴úW൴UHUHN������¶GH�EX�G�ú�QFH-
Q൴Q�SDWHQW൴Q൴�DOPÕúODUGÕU�>��@��

%൴U�൴U൴V�൴o൴QGHN൴�EHO൴UO൴�QRNWDODUÕ�EXOXS�WDQÕ\DQ�øU൴V�WDUDPD�WHNQRORM൴V൴��E൴U�E൴UH-
\൴�WDQÕPODPDQÕQ�HQ�J�YHQO൴�\ROODUÕQGDQ�E൴U൴�RODUDN�NDEXO�HG൴OPHNWHG൴U��øU൴VWH�
���¶GHQ� ID]OD�J|UVHO�NDUDNWHU൴VW൴N�EXOXQPDNWDGÕU��%XQODU�GD൴UHOHU��EHQHNOHU��
o൴]J൴OHU�J൴E൴�EHO൴UOH\൴F൴�úHN൴OOHUG൴U�>��@�

øU൴V� WDQÕPD� WHNQRORM൴OHU൴Q൴Q� N൴PO൴N� WHVS൴W൴QGH� WHUF൴K� HG൴OPHV൴Q൴Q� oRN� VD\ÕGD�
QHGHQ൴�YDUGÕU�>��@�

x� .൴ú൴Q൴Q�J|]O�NO��YH\D� OHQVO൴�ROPDVÕ� ൴U൴V�DQDO൴]൴Q൴�HWN൴OHPHG൴÷൴�J൴E൴��J|]�
UHQJ൴�GH�EHO൴UOH\൴F൴�E൴U�IDNW|U�GH÷൴OG൴U�

x� øU൴V��VRO�YH�VD÷�J|]�DUDVÕQGD�IDUNOÕ�ROGX÷XQGDQ��WDQÕPD�KHU�J|]�൴o൴Q�D\UÕ�
D\UÕ�\DSÕODE൴O൴U�

x� .൴ú൴�NHQG൴Q൴�WDQÕWPDN�൴o൴Q�VDE൴W�YH�\DNÕQ�GXUPDN�]RUXQGD�GH÷൴OG൴U��KDUH-
NHW�KkO൴QGHN൴�\D�GD�����PHWUH�X]DNOÕNWDN൴�NXOODQÕFÕODUÕ�E൴OH�NROD\�YH�KÕ]OÕ�
úHN൴OGH�WHVS൴W�HGHE൴O൴U�

x� øU൴V��NRS\DODQDPDPDVÕ�VHEHE൴\OH�oRN�G�ú�N�KDWD�RUDQÕQD�VDK൴S�ROXS��J�-
YHQ൴O൴UO൴÷൴�ID]ODGÕU�

x� .Õ]ÕO|WHV൴�NDPHUD�NXOODQÕOGÕ÷ÕQGDQ�V൴VWHP�JHFH�VDDWOHU൴QGH�YH\D�NDUDQOÕN-
WD�E൴OH�NXOODQÕODE൴O൴U�

x� '�Q\DGD�D\QÕ�൴U൴V൴Q�EXOXQPD�RODVÕOÕ÷Õ�������¶G൴U��GROD\ÕVÕ\OD�൴U൴V�HúV൴]�ND-
EXO�HG൴OPHNWHG൴U��WHN�\XPXUWD�൴N൴]OHU൴�GH�EXQD�GkK൴OG൴U�

x� .DOÕWÕPVDO�KDVWDOÕNODUGDQ�HWN൴OHQPH]NHQ��JHQHW൴N�ROXúXPODUGDQ�oRN�D]�HW-
N൴OHQPHV൴�GH÷൴úPH]O൴÷൴Q൴�YH�J�YHQ൴UO൴÷൴Q൴�DUWWÕUÕU�

x� øU൴V�DQQH�NDUQÕQGD�HPEU൴\R�൴NHQ�ROXúXU�YH�|O�PH�NDGDU�GH÷൴úPH\HQ�WHN�
RUJDQ�RODUDN�NDEXO�HG൴O൴U��gO�P�Q�DUGÕQGDQ���VQ�VRQUD�FDQOÕOÕ÷ÕQÕ�\൴W൴UPHV൴�
GH�DVOÕQGD�J�YHQ൴O൴UO൴N�൴o൴Q�|QHPO൴�|]HOO൴NOHUGHQ�E൴U൴G൴U�

øU൴V�WDQÕPD��JHQHOO൴NOH�KÕ]�YH�GR÷UXOXN�൴VWH\HQ�\�NVHN�WHNQRORM൴O൴�RUWDPODU�൴o൴Q�
൴GHDO�RODQ�I൴]൴NVHO�HU൴ú൴P�NRQWURO�\|QWHP൴�RODUDN�NXOODQÕOÕU��<�]�YH�VHV�WDQÕPD�
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J൴E൴�\D]ÕOÕP� WDEDQOÕ�GH÷൴O��GRQDQÕP� WDEDQOÕGÕU��<�NVHN� WHNQRORM൴O൴�YH�SDKDOÕ�
NDPHUDODU�NXOODQÕOPDVÕ�VHEHE൴\OH�GH�W�NHW൴F൴\H�\|QHO൴N�GD÷ÕWÕPODUÕ�GDKD�D]GÕU��
$\UÕFD�NDUD��GHQ൴]�YH�KDYD�\ROX\OD��ONHOHUH�J൴U൴S�oÕNDUNHQ�\ROFXODUÕ�WDQÕPOD-
\DE൴OHQ�VÕQÕU�NRQWURO�X\JXODPDODUÕQGD��J�YHQO൴�KDYDFÕOÕN�V൴VWHPOHU൴QGH��KDVWD-
QHOHUGH�YH�WHV൴VOHUH�J൴U൴ú�oÕNÕúODUGD�\HWN൴O൴�HU൴ú൴P�൴o൴Q�YE��VÕNOÕNOD�NXOODQÕOPDN-
WDGÕU��:൴QWKURS�hQ൴YHUV൴WHV൴¶Q൴Q�(DJOH(\H�NDWÕOÕP�൴]OHPH�V൴VWHP൴QGH�YH�øVY൴o-
UH¶Q൴Q�&HQHYUH�NHQW൴QGHN൴�%�\�N�+DGURQ�dDUSÕúWÕUÕFÕVÕ�൴OH��QO��&(51¶GH�øU൴V�
WHNQRORM൴V൴�NXOODQÕOPDNWDGÕU�>��@�

đJPNQ�������åWNX�9FSæRFSæS�9JRJQ�&ĒFRFQFWæ�@��B

øU൴V�7DQÕPDQÕQ�oDOÕúPD�úHNO൴�úX�úHN൴OGHG൴U�>��@�

x� øQVDQ�J|]�QGHN൴�UHQNO൴�KDONDODUÕQ�EHQ]HUV൴]�GHVHQOHU൴Q൴�|OoPHN�൴o൴Q�J|-
U�QPH]�NÕ]ÕO|WHV൴�ÕúÕQODU�NXOODQÕU��KHU�J|]H�|]J��RODQ�\DNODúÕN�����E൴\R-
PHWU൴N�|]HOO൴N�WRSODU�

x� øU൴V൴Q�VÕQÕUODUÕQÕQ�YH�GRNXODUÕQÕQ�D\UÕQWÕOÕ�E൴U�J|U�QW�V�Q��DOPDN�൴o൴Q�N൴U-
S൴NOHU൴��J|]�NDSDNODUÕQÕ�YH�D\QDVDO�\DQVÕPDODUÕ�DQDO൴]GHQ�oÕNDUÕU�

x� 'DKD�VRQUD�� ൴U൴V� ൴o൴QGHN൴�E൴OJ൴OHU൴�NRGOD\DQ�E൴U�E൴W�GHVHQ൴�oÕNDUPDN�൴o൴Q�
J|]�o൴]J൴OHU൴Q൴Q�YH�UHQNOHU൴Q൴Q�GHVHQ൴Q൴�DQDO൴]�HGHU�

x� %X�E൴W�GHVHQ൴Q൴�VD\ÕVDOODúWÕUÕU�YH�SURJUDP�EX�J|U�QW�\��E൴U�DOJRU൴WPD�WD-
UDIÕQGDQ�RNXQDFDN�EHQ]HUV൴]�E൴U�NRGD�G|Q�úW�U�U�YH�GR÷UXODPD��E൴UHE൴U�
úDEORQ�HúOHPH��YH\D�WDQÕPODPD��E൴UH�oRN�úDEORQ�HúOHPH��൴o൴Q�E൴U�YHU൴�WD-
EDQÕQGD�GHSRODQDQ�úDEORQODUOD�NDUúÕODúWÕUÕU��ùHN൴O��������
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����� \ÕOÕQGD� \DSÕODQ� E൴U� DUDúWÕUPD�� DNXW� ൴U൴V� ൴QIODPDV\RQX� �൴U൴W൴V� YH\D�
DQWHU൴RU� �YH൴W� RODUDN� GD� E൴O൴Q൴U�� RODQ� KDVWDODUÕQ�� PHYFXW� ൴U൴V� WDQÕPD�
V൴VWHPOHU൴Q൴Q� EDúDUÕVÕ]� ROPDVÕQD� QHGHQ� ROGX÷XQX� WHVS൴W� HWP൴úW൴U� >��@��
8OXVDO� 6WDQGDUWODU� YH� 7HNQRORM൴� (QVW൴W�V�¶Q�Q� �1,67�� ����� UDSRUX��
E൴U� NDODEDOÕ÷ÕQ� ൴o൴QGH� E൴U� E൴UH\൴� WDQÕPODPDN� ൴o൴Q� NXOODQÕODQ� ൴U൴V� WDQÕPD�
WHNQRORM൴V൴Q൴Q����൴OD�����RUDQÕQGD�\DQOÕú�ROGX÷XQX�J|VWHUP൴úW൴U��$\UÕFD�
൴U൴V�WDUD\ÕFÕODUÕQÕ�NDQGÕUPDN�YH\D�DWODWPDN�GD�P�PN�QG�U�������\ÕOÕQGD��
8Q൴YHUV൴GDG�$XWRQRPD�GH�0DGU൴G¶GHN൴�J�YHQO൴N�DUDúWÕUPDFÕODUÕ��J�YHQO൴N�
YHU൴� WDEDQODUÕQGD� GHSRODQDQ� G൴M൴WDO� NRGODUGDQ� J|U�QW�OHU൴� \HQ൴GHQ�
ROXúWXUDE൴OG൴OHU� >��@�� $OPDQ\D¶GDN൴� &KDRV� &RPSXWHU� &OXE¶D� VDK൴S�
E൴OJ൴VD\DU�NRUVDQODUÕ�൴VH��6DPVXQJ¶XQ�*DOD[\�6��DNÕOOÕ�WHOHIRQXQGDN൴�൴U൴V�
WDEDQOÕ� N൴PO൴N� GR÷UXODPDVÕQÕ� JHFH� oHN൴POHU൴QGH�� VDGHFH� \�]�Q�Q� G൴M൴WDO�
E൴U�IRWR÷UDIÕQÕ�oHNHUHN�DWODWDE൴OG൴OHU�>��@�

$NDGHP൴V\HQOHU� ED]Õ� KDVWDOÕNODUÕQ� ൴U൴V� WDQÕPD� V൴VWHPOHU൴Q൴Q� GR÷UXOX÷XQX�
ER]DE൴OHFH÷൴Q൴� V|\OHPHNWHG൴U�� $UDúWÕUPDODU� D\UÕFD�� EHO൴UO൴� NRúXOODUGD��
NRQWDN� OHQVOHU൴Q� ൴U൴V� WDQÕPD� SURJUDPODUÕQÕQ� GR÷UXOX÷XQX� YH� SHUIRUPDQVÕQÕ�
ER]DE൴OHFH÷൴Q൴�J|VWHUP൴úW൴U��.R\X�UHQN�J|]O��൴QVDQODU��WDUDPDGD�ED]Õ�VRUXQODUD�
QHGHQ�RODE൴OPHNWHG൴U��EX�VHEHSOH�ÕúÕNODQGÕUPD�൴\൴�\DSÕOPDOÕGÕU��$\UÕFD�J|]OHU൴�
J|UPH\HQ�N൴ú൴OHU൴Q�N൴PO൴N�WDQÕPDVÕ�\DSÕODPDPDNWDGÕU�>��@��

øU൴V� WDQÕPD� ൴o൴Q� J|]�Q� GR÷UX� DoÕVÕQÕQ� \DNDODQDE൴OPHV൴Q൴Q� ]RUOX÷X�� NDO൴-
WH� G�ú�NO�÷��� KDUHNHW� YH� RGDN� EXODQÕNOÕ÷Õ�� J|U�QW�� ൴úOHPH� YH� GHSRODPD�
VRUXQODUÕ�� RNXPD� PHVDIHV൴Q൴Q� \DNÕQ� ROPDVÕ�� RUWDPGDN൴� D\GÕQODQPDGDQ�
HWN൴OHQPHV൴�J൴E൴�NRQXODU��EX�V൴VWHPOHU൴Q�G൴÷HU�GH]DYDQWDMODUÕ�RODUDN�J|U�O-
PHNWHG൴U�

�������7JYNSF�9FSæRF

5HW൴QD��J|]�\XYDUOD÷ÕQÕQ�൴o�NÕVPÕQGD�\HU�DODQ�GDPDUODUGD�൴QFH�V൴Q൴UOHU൴Q�\HU�
DOGÕ÷Õ� D÷� WDEDNDGÕU�� 5HW൴QD� WDUDPDVÕQGD� NXOODQÕODQ� F൴KD]ODU� J|]� EHEH÷൴Q൴Q�
DUNDVÕQGDN൴� NÕOFDO� GDPDUODUGDQ� ROXúDQ� WDEDNDQÕQ� WDUDPDVÕQÕ� \DSDUODU� �ùHN൴O�
�������%X�NÕOFDO�GDPDUODU�UHW൴QDQÕQ�HúV൴]�ROPDVÕQÕ�VD÷OD\DQ�oRN�NDUPDúÕN�E൴U�
G�]HQOHPH\H�VDK൴SW൴U��GROD\ÕVÕ\OD�WHN�\XPXUWD�൴N൴]OHU൴�GkK൴O�ROPDN��]HUH��KHU�
൴QVDQÕQ�NÕOFDO�GDPDU�G�]HQOHPHV൴�IDUNOÕ�ROGX÷XQGDQ��EX�V൴VWHP�N൴PO൴N�WDQÕPD�
WHNQRORM൴OHU൴QGH�\HU൴Q൴�DOPÕúWÕU���
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đJPNQ�������7JYNSF�9FWFRF�@��B

đJPNQ�������7JYNSF�9FSæRF�8NXYJR��WSJÕN

5HW൴QD�WDQÕPDQÕQ�oDOÕúPD�SUHQV൴E൴�>��@�
�x .൴ú൴��J|]�Q��ùHN൴O�����¶GDN൴�J൴E൴�E൴U�GRQDQÕP�WDUD\ÕFÕVÕQÕQ�J|]�PHU-
FH÷൴QH�\HUOHúW൴U൴U�

�x '�ú�N�HQHUM൴O൴�NÕ]ÕO|WHV൴�ÕúÕN��UHW൴QD\Õ�WDPDPHQ�D\GÕQODWPDN�൴o൴Q�J|]H�
J|QGHU൴O൴U�

�x 5HW൴QDQÕQ� NDQ� GDPDUODUÕ�� J|]�Q� JHU൴� NDODQÕQGDQ� GDKD� HP൴F൴� ROPDVÕ�
QHGHQ൴\OH��EX�ÕúÕ÷ÕQ�\DQVÕPD�P൴NWDUÕ�WDUDPD�VÕUDVÕQGD�GH÷൴ú൴U�

�x (VQHN�J|U�QW�OHU൴Q�\DNDODQGÕ÷ÕQGDQ�HP൴Q�ROPDN�൴o൴Q��NÕ]ÕO|WHV൴�ÕúÕN�
G|Q�ú�Q��WDPDPODUNHQ�N൴ú൴�KDUHNHWV൴]�GXUPDOÕGÕU��

�x (OGH�HG൴OHQ�YHU൴�QRNWDODUÕQGDQ��5HW൴QDGDQ����¶H�NDGDU�EHQ]HUV൴]�YHU൴�
QRNWDVÕ�\DNDODQDE൴O൴U��ND\ÕW�úDEORQX�ROXúWXUXOXU�YH�YHU൴�WDEDQÕQGD�VDN-
ODQÕU� �UHW൴QD�ND\ÕW� úDEORQXQXQ�ER\XWX�\DOQÕ]FD����ED\WWÕU�� HQ�N�o�N�
E൴\RPHWU൴N�úDEORQ�RODUDN�NDEXO�HG൴O൴U��

�x 'R÷UXODPD�YH�ND\ÕW�úDEORQODUÕ�DUDVÕQGDN൴�൴VWDW൴VW൴NVHO�\DNÕQOÕN�൴QFHOHQ൴U�
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'R÷UXODPD�YH�ND\ÕW�úDEORQODUÕ�DUDVÕQGDN൴�൴VWDW൴VW൴NVHO�\DNÕQOÕ÷Õ�൴QFHOHUNHQ�oRN�
GDKD�G�ú�N�൴úOHP�\�N��JHUHN൴U��%X�N�o�N�ER\XW��GDKD�ID]OD�VD\ÕGD�úDEORQXQ�
WHN�E൴U�YHU൴�WDEDQÕQGD�VDNODQDE൴OHFH÷൴�YH�ER\XWODUÕQ�oRN�GDKD�E�\�N�ROGX÷X�
<�]� 7DQÕPD� ùDEORQODUÕ� YHU൴� WDEDQÕQD� NÕ\DVOD�� oRN� GDKD� YHU൴PO൴� RODFD÷Õ�
DQODPÕQD�JHO൴U��6൴VWHP൴Q�E൴U�E൴UH\൴Q�N൴PO൴÷൴Q൴�RQD\ODPDVÕ�൴o൴Q�JHoHQ�V�UH�GH�
oRN�KÕ]OÕGÕU��൴N൴�VDQ൴\HGHQ�NÕVD�V�UHGH�JHUoHNOHúHE൴O൴U�>��@�

øU൴V� J൴E൴�� UHW൴QD� GD� E൴U� KDVWDOÕN� YH\D� N|UO�NWHQ� HWN൴OHQPHG൴NoH� E൴U� E൴UH\൴Q�
\DúDPÕ�ER\XQFD�KHPHQ�KHPHQ�GH÷൴úPHGHQ�NDOÕU��$QFDN�EX�NÕOFDO�GDPDUODU��
G൴\DEHW� J൴E൴� J|]� YH� GDPDU� KDVWDOÕNODUÕQGDQ�� $,'6�� VÕWPD�� VXo൴oH÷൴� J൴E൴�
EXODúÕFÕ�KDVWDOÕNODU�YH�O|VHP൴��OHQIRPD�J൴E൴�NDOÕWVDO�KDVWDOÕNODUGDQ�HWN൴OHQG൴÷൴�
൴o൴Q�NXOODQÕúOÕ�E൴U�\|QWHP�RODUDN�NDEXO�HG൴OPHPHNWHG൴U��+DP൴OHO൴N�GH�J|]OHU൴�
HWN൴OHPHNWHG൴U��%HQ]HU� úHN൴OGH�� NRQMHVW൴I� NDOS� \HWPH]O൴÷൴�� GDPDU� VHUWO൴÷൴� YH�
NROHVWHURO� VRUXQODUÕ� J൴E൴� NURQ൴N� VD÷OÕN�GXUXPODUÕQÕQ�EHO൴UW൴OHU൴Q൴Q� ൴ON�RODUDN�
J|]OHUGH�J|U�OG�÷��V|\OHQPHNWHG൴U�

5HW൴QD�GDPDU�D÷ÕQÕQ�HúV൴]O൴÷൴�YH�GÕúDUÕGDQ�P�GDKDOHV൴]�J|]OHPOHQHPHPHV൴��
V൴VWHP� J�YHQ൴UO൴O൴÷൴Q൴� \�NVHOWHUHN�� \DQOÕú� WDQÕPD� RUDQÕQÕ� ROGXNoD�
D]DOWPDNWDGÕU��5HW൴QDQÕQ� VDK൴S�ROGX÷X�oRN� VD\ÕGD�EHQ]HUV൴]�YHU൴�QRNWDVÕ�
QHGHQ൴\OH�� E൴U� E൴UH\൴Q� N൴PO൴÷൴� GR÷UXODQGÕ÷ÕQGD�� JHUoHNWHQ� R� N൴ú൴� ROGX÷X�
KHPHQ�KHPHQ�K൴oE൴U�KDWD\D�\HU�EÕUDNPD]��E൴U�VDKWHNkUÕQ�E൴U�UHW൴QD�WDQÕPD�
V൴VWHP൴� WDUDIÕQGDQ� \DQOÕúOÕNOD� NDEXO� HG൴OPHV൴Q൴Q� ൴VWDW൴VW൴NVHO� RODVÕOÕ÷Õ�
QHUHGH\VH�\RNWXU�>��@�

*�Q�P�]GH�NXOODQÕODQ�E൴\RPHWU൴N�V൴VWHPOHU�DUDVÕQGD�HQ�SDKDOÕ�YH�HQ�\�NVHN�
J�YHQO൴÷H�VDK൴S�RODQ�V൴VWHP�UHW൴QD�WDQÕPDGÕU��%XQXQ�\DQÕ�VÕUD��WDUDPD�\DSÕOÕUNHQ�
J|]�Q�E൴U�P�GGHW�KDUHNHW�HWW൴U൴OPHPHV൴�YH�NÕUSÕOPDPDVÕ�JHUHNW൴÷൴QGHQ�GROD\Õ��
oRN� VD\ÕGD�GHQHPH�\DSÕOPDVÕ� ൴KW൴PDO൴� YH� GR÷UX� VRQXFX� HOGH� HWPHQ൴Q�X]XQ�
]DPDQ� DOPDVÕ�� J|]�Q� DUND� E|OJHV൴Q൴Q� D\GÕQODWÕOPDVÕQÕQ�PDO൴\HW൴Q൴Q� \�NVHN�
ROPDVÕ�YH�OD]HU�HWN൴V൴Q൴Q�KDVVDV�RODQ�J|]�\DSÕVÕQD�]DUDU�YHUPH�WHKO൴NHV൴��EX�
\|QWHP൴Q�D]�WHUF൴K�HG൴OPHV൴QH�\RO�DoPDNWDGÕU�

�������)3&�0NRQNP�9JPSTQTONXN

%൴\RPHWU൴N�WDQÕPD�V൴VWHPOHU൴Q൴Q�oHú൴WO൴�RODVÕ�W�UOHU൴�DUDVÕQGD�'HRNV൴U൴ERQ�NOH൴N�
$V൴W� �'1$��� E൴U� N൴ú൴Q൴Q� KD\DWÕ� ER\XQFD� YH� |O�P�QGHQ� VRQUD� GH÷൴úPH]��
$GHQ൴Q� �$���*XDQ൴Q� �*��� 6൴WR]൴Q� �&�� YH�7൴P൴Q� �7�� Q�NOHRW൴G�PRQRPHUOHU൴�
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KHUNHVWH�EXOXQX\RU�ROVD�GD��\DQ�\DQD�JHOHUHN�ROXúWXUGXNODUÕ�'1$�]൴QF൴UOHU൴��
N൴ú൴OHU൴Q�JHQRW൴S൴N�\DSÕODUÕQÕQ�IDUNOÕODúPDVÕQD�QHGHQ�ROXU��7HN�\XPXUWD�൴N൴]OHU൴�
KDU൴F൴QGH�� ൴N൴� ൴QVDQÕQ� D\QÕ� '1$� SURI൴O൴QH� VDK൴S� ROPD� RODVÕOÕ÷ÕQÕQ� \DNODúÕN�
RODUDN�WU൴O\RQGD�E൴UGHQ�D]�ROGX÷X�EHO൴UW൴OPHNWHG൴U�

.൴ú൴Q൴Q�VDo��WÕUQDN��GHU൴��VSHUP��NDQ��W�N�U�N�YE��E൴\RORM൴N�PDWHU\DOOHU൴Q൴Q�
൴QFHOHQPHV൴� VRQXFX�� ൴o൴QGH� EXOXQDQ� '1$� PROHN�OOHU൴QGHN൴� G൴]൴O൴P�
൴QFHOHQ൴U��g]HOO൴NOH� HPQ൴\HW� J�oOHU൴� WDUDIÕQGDQ� ROD\� \HU൴� ൴QFHOHPH� VRQXFX�
EX�DODQGD�EXOXQDQ�E൴\RORM൴N�PDWHU\DOOHU൴Q�൴QFHOHQPHV൴\OH�VXoOXODUD�XODúÕOÕU��
<D� GD� KXNXN൴� ROD\ODUGD� EDEDOÕN� GDYDODUÕQÕQ� VRQXoODQPDVÕ� ൴úOHPOHU൴QGH�
NXOODQÕOPDNWDGÕU�� 'R÷UXOX÷X� oRN� \�NVHN� E൴U� \|QWHP� RODUDN� NDEXO�
HG൴OPHNWHG൴U��QXPXQH�QH�NDGDU�D\UÕQWÕOÕ�ROXUVD��WDQÕPODPD�GD�R�NDGDU�NHV൴Q�
ROPDNWDGÕU�>��@�

'1$�SURI൴OOHPHQ൴Q�WHPHO�DGÕPODUÕ�úXQODUÕ�൴oHU൴U�>��@�
x� '1$��NDQ��W�N�U�N��VDo��NÕO�YH\D�GRNXGDQ�D\UÕúWÕUÕOÕU�
x� '1$�|UQH÷൴��E൴O൴QHQ�GH÷൴úNHQ�VD\ÕGDN൴�DUGÕúÕN�WHNUDU�G൴]൴OHU൴Q൴��9175��
൴oHUHQ�GDKD�NÕVD�E|O�POHUH�D\UÕOÕU�

x� '1$�G൴]൴OHU൴�ER\XWD�J|UH�G�]HQOHQ൴U�
x� dHú൴WO൴�|UQHNOHUGHQ�DOÕQDQ�'1$�G൴]൴OHU൴�NDUúÕODúWÕUÕOÕU��ùHN൴O�������

đJPNQ�������)3&�5FWRFP�å_N�&SFQN_�đJRFXæ�@��B
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dR÷X� ]DPDQ�� '1$� E൴\RPHWU൴� WHNQRORM൴V൴�� GR÷UXODPDQÕQ� DNV൴QH� WDQÕPODPD�
DPDFÕ\OD� NXOODQÕOÕU�� %൴U� '1$� SURI൴O൴� ROXúWXUPD� V�UHF൴� RODQ� '1$� G൴]൴O൴P൴��
GDKD� |QFH� E൴U� YHU൴� WDEDQÕQD� DOÕQPÕú� YH� NDWDORJODQPÕú� '1$� |UQHNOHU൴� ൴OH�
NDUúÕODúWÕUÕOÕU��0HYFXW�HQ�\D\JÕQ�'1$�YHU൴�WDEDQÕ��)HGHUDO�6RUXúWXUPD�%�URVX�
WDUDIÕQGDQ�NXOODQÕODQ�µ&2',6�6൴VWHP൴¶G൴U��'1$�E൴\RPHWU൴�WHNQRORM൴V൴�HYUHQVHO�
NXOODQÕP�൴o൴Q�\HWHU൴QFH�JHO൴úP൴ú�GH÷൴OG൴U��PHYFXW�'1$�E൴\RPHWU൴��I൴OPOHUGH�
J|VWHU൴OHQGHQ�oRN�X]DNWÕU�>��@�

'R÷UXOX÷X� oRN� \�NVHN� E൴U� \|QWHP� ROPDVÕQD� UD÷PHQ� SHN� oRN� GH]DYDQWDMD�
GD� VDK൴SW൴U�� '1$¶QÕQ� HOGH� HG൴OHFH÷൴� E൴\RORM൴N� GRNXQXQ� N൴UOHQPHV൴� J൴E൴�
GXUXPODUGD�|UQHN�NDO൴WHV൴�G�úHFH÷൴QGHQ�DQDO൴]�\DSPDN�]RUODúÕU�����VDDW�J൴E൴�
E൴U� V�UHGH� JHUoHNOHúW൴U൴OPH� ]RUXQOXOX÷X� YH� \�NVHN� PDO൴\HWO൴� ROPDVÕ� G൴÷HU�
GH]DYDQWDMODUÕGÕU�>��@�

%൴U�'1$�V൴VWHP൴Q൴Q�J�YHQO൴÷൴Q൴�VD÷ODPDN�൴o൴Q�E൴UWDNÕP�J�YHQO൴N�SUREOHPOHU൴�
EXOXQPDNWDGÕU�� gUQH÷൴Q�� '1$� YHU൴� WDEDQÕQÕQ� J�YHQO൴÷൴Q൴� VD÷ODPDN� ൴o൴Q�
J�YHQO൴N�PHNDQ൴]PDODUÕQÕQ�X\JXODQPDVÕ�NRQXVXQGD�E൴OJ൴�VDNODPD�V�UHV൴Q൴Q�
QH� NDGDU� RODFD÷Õ� YH\D� N൴POHUH� HU൴ú൴P� KDNNÕ� YHU൴OHFH÷൴� WHPHO� VRUXQODUGÕU��
%HQ]HU�úHN൴OGH��VDGHFH�|QFHO൴NO൴�DPDoODU�൴o൴Q�ND\GHG൴OHQ�E൴OJ൴OHU൴Q�NXOODQÕOÕS�
NXOODQÕOPDGÕ÷Õ�YH�\�NVHN�VHY൴\HGH�J൴]O൴O൴N�EXOXQXS�EXOXQPDGÕ÷Õ�NRQXODUÕ�GD�
G൴NNDWH� DOÕQPDVÕ� JHUHNHQ�PHY]XODUGÕU��'1$�|UQH÷൴Q൴� HOGH� HWPHQ൴Q� I൴]൴NVHO�
]RUXQOXOX÷X�YH�'1$�NDUúÕODúWÕUPDVÕ�\DSPDN�൴o൴Q�JHUHNHQ�]DPDQ�൴OH�QXPXQHQ൴Q�
EXODúPDVÕ�൴KW൴PDO൴�GH�N൴PO൴N�WDQÕPODPD\Õ�]RUODúWÕUDQ�HWNHQOHUGHQG൴U�

&DO൴IRUQ൴D�6DQ�'൴HJR¶GDN൴�8OXVDO�hQ൴YHUV൴WH¶GHQ�6DPXHO�$IXZDSH��PHYFXW�'1$�
E൴\RVHQV|UOHU൴Q൴�³ø\RQ�6Ho൴F൴�$ODQ�(WN൴O൴�7UDQV൴VW|U��,6)(7�´�DGÕ�YHU൴OHQ�\HQ൴�E൴U�
F൴KD]OD�E൴UOHúW൴UHFHN�WDúÕQDE൴O൴U�E൴U�'1$�VÕUDOD\ÕFÕ��]HU൴QGH�oDOÕúPDNWDGÕU��%X��U�Q��
HOGH� WDúÕQÕU�E൴U�F൴KD]ÕQ�úX�DQGD�E൴U� ODERUDWXYDUGD�\DSÕOPDVÕ�JHUHNHQ� ൴úOHPOHU൴Q�
D\QÕVÕQÕ�\DSPDVÕQD�൴PNkQ�YHUHE൴OHFHNW൴U��%X�W�U�JHO൴úPHOHU�JHUoHNOHúW൴NoH��I൴]൴NVHO�
YH�D÷�J�YHQO൴÷൴QGH�NXOODQÕOPDN��]HUH�'1$�E൴\RPHWU൴V൴Q൴Q�V൴Y൴O� ൴ú�RUWDPODUÕQD�
X\JXODQPDVÕ�E�\�N�|Oo�GH�JHQ൴úOH\HFHNW൴U�>��@�

�������*Q�,JTRJYWNXN
+HUNHV൴Q� HO� YH� SDUPDNODUÕ� E൴UE൴U൴QGHQ� IDUNOÕGÕU� YH� NHQG൴QH� KDV� E൴UWDNÕP�
|]HOO൴NOHU�WDúÕU��)DNDW�EX�IDUNOÕOÕN��G൴÷HU�E൴\RPHWU൴N�V൴VWHPOHU�J൴E൴�EHQ]HUV൴]�
YHU൴�QRNWDVÕQD�VDK൴S�ROPDVÕ�VHEHE൴\OH�GH÷൴O��HO൴Q�úHNO൴QGHQ�ND\QDNODQPDNWDGÕU���
3DUPDN�൴]൴�YH\D�൴U൴V�NDGDU�EHQ]HUV൴]�E൴U�\DSÕ\D�VDK൴S�ROPDGÕNODUÕQGDQ�N൴PO൴N�
WDQÕPODPDGDQ�]൴\DGH�N൴PO൴N�GR÷UXODPD�൴o൴Q�NXOODQÕOPDNWDGÕU�
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(O�JHRPHWU൴V൴�WDQÕPD�WHNQRORM൴V൴��JHO൴úW൴U൴OHQ�൴ON�E൴\RPHWU൴N�WDQÕPD�V൴VWHP൴G൴U�
YH� W�P�E൴\RPHWU൴N�V൴VWHPOHU൴Q�HQ�X]XQ�X\JXODPD�JHoP൴ú൴QH�VDK൴S�RODQÕGÕU��
GR÷XúX�����¶ODUD�NDGDU�X]DQÕU��%൴O൴QHQ�൴ON�NXOODQÕPÕ��:DOO�6WUHHW¶WH�EXOXQDQ�
6KHDUVRQ�+DP൴OO�%DQNDVÕ¶QGDGÕU�������\ÕOÕQGD�'DY൴G�6൴GODXVNDV�HO�JHRPHWU൴V൴�
NRQVHSW൴Q൴�JHO൴úW൴U൴S�SDWHQWOHQP൴ú�YH�൴ON�W൴FDU൴�HO�JHRPHWU൴V൴�WDQÕPD�V൴VWHPOHU൴Q൴�
HUWHV൴�\ÕO�S൴\DVD\D�V�UP�úW�U�������2O൴PS൴\DW�2\XQODUÕ��2O൴PS൴\DW�.|\�¶QH�
I൴]൴NVHO�HU൴ú൴P൴�NRQWURO�HWPHN�൴o൴Q�HO�JHRPHWU൴V൴�V൴VWHPOHU൴Q൴�NXOODQPÕúWÕU�>��@��
:DOW�'൴VQH\�:RUOG�� SDUND�J൴U൴ú൴Q൴� NROD\ODúWÕUPDN�� NRQXNODUÕ� VH]RQOXN�E൴OHW�
VDK൴SOHU൴� RODUDN� WDQÕPODPDN� YH� VDKWHNkUOÕ÷Õ� |QOHPHN� DPDFÕ\OD� EHQ]HU� E൴U�
³SDUPDN´�JHRPHWU൴�WHNQRORM൴�V൴VWHP൴�NXOODQPÕúWÕU�>��@��

đJPNQ�������*Q�,JTRJYWNXN�4PZ^ZHZ�8NXYJR��WSJÕN

(O�JHRPHWU൴V൴�V൴VWHP൴Q൴Q�oDOÕúPD�SUHQV൴E൴QH�EDNÕOGÕ÷ÕQGD��HO�F൴KD]ÕQ��]HU൴QH�
NRQXOXU�YH�SDUPDNODU�|Oo�P�\XYDVÕQD�X\JXQ�úHN൴OGH�\HUOHúW൴U൴O൴U��ùHN൴O��������
(O� WDUDPD� ൴o൴Q� E൴U� &&'� �&KDUJH� &RXSOHG� 'HY൴FH�� NDPHUD� JHUHNO൴G൴U�� %X�
NDPHUD��HO൴Q��VW�QGHQ�YH�\DQÕQGDQ�IRWR÷UDIODUÕQÕ�DODUDN�E൴U�úDEORQ�ROXúWXUXU�
>��@�� EX� E൴OJ൴OHU� VD\ÕVDO� E൴OJ൴\H� oHYU൴O൴U� YH� YHU൴� WDEDQÕQGDN൴� ND\ÕWODU� ൴OH�
NÕ\DVODQÕU��(OH�D൴W�X]XQOXN��HO൴Q�JHQHO�úHNO൴��NDOÕQOÕN��SDUPDNODUÕQ�X]XQOX÷X��
HQ൴�� E�N�P� \HUOHU൴�� H÷U൴O൴÷൴� J൴E൴� E൴OJ൴OHU� DQDO൴]� HG൴O൴U� �ùHN൴O� �����D��� (O൴Q�
NDUDNWHU൴VW൴N�|]HOO൴NOHU൴Q൴�HOGH�HWPHN�൴o൴Q�HO�YH�SDUPDNODUÕQ�EHOO൴�QRNWDODUÕQD�
൴KW൴\Do� GX\XOPDNWDGÕU�� EX� VÕQÕUODU�� SDUPDNODUÕQ� Xo� QRNWDODUÕ�� YDG൴� QRNWDODUÕ�
YH�E൴OH÷൴Q�NRQXPX�RODUDN�NDEXO�HG൴OPHNWHG൴U�>��@��(O�JHRPHWU൴V൴�WDUD\ÕFÕODUÕ��
DYXo� ൴o൴� D\UÕQWÕODUÕQÕ� G൴NNDWH� DOPDPDNWD�� SDUPDN� ൴]OHU൴�� DYXo� ൴o൴� \DúDP�
o൴]J൴OHU൴�YH\D�G൴÷HU�VÕUWODU��UHQNOHU�YH�KDWWD�HO�\�]H\൴QGHN൴�ED]Õ�\DUD�൴]OHU൴�൴OH�
൴OJ൴OHQPHPHNWHG൴U�
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F��*Q�,JTRJYWNXN�9JPSTQTONXN

G��*Q�,JTRJYWNXNSIJ�-JXFUQFRF�>®SYJRN

đJPNQ�������*Q�,JTRJYWN�9JPSTQTONXN�[J�>®SYJRQJWN
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(O�JHRPHWU൴N�|]HOO൴NOHU൴��VD÷�HO൴Q�G|UW�SDUPD÷Õ�GkK൴O�ROPDN��]HUH���VW�DYXoWDQ�
oÕNDUÕOÕU��EXQXQ�൴o൴Q��EDúODQJÕoWD��VD÷GDQ�G|UW�SDUPDN�XFX�YH�൴N൴�N|úH�YDG൴�QRN-
WDVÕ�WDKP൴Q�HG൴O൴U��%XQGDQ�VRQUD��EX�SDUPDN�XFXQGDQ�YH�YDG൴�QRNWDODUÕQGDQ�VH-
N൴]�PHVDIH�NHQDUÕ�KHVDSODQÕU�>��@��%X�VHN൴]�PHVDIH�NHQDUÕQGDQ��o��oJHQ�WDKP൴Q�
HG൴OPHNWHG൴U��ùHN൴O������E���%X��o��oJHQ�DODQ���o�|]HOO൴N�RODUDN�NXOODQÕOÕU�YH�
|]HOO൴N�YHNW|U��RODUDN�YHU൴�WDEDQÕQGD�VDNODQÕU��6RQ�RODUDN��WHVW�DGD\Õ�HO�|]HOO൴÷൴�
gNO൴G�X]DNOÕ÷Õ�PHWU൴÷൴��]HU൴QGHQ�|QFHGHQ�WDQÕPODQPÕú�YHU൴�WDEDQÕ�|]HOO൴N�YHN-
W|U��൴OH�NDUúÕODúWÕUÕOÕU�>��@��gQHU൴OHQ�GR÷UXODPD�V൴VWHP൴�����NXOODQÕFÕ�J|U�QW�V�-
Q�Q�NHQG൴�YHU൴�N�PHV൴�ER\XWX�൴OH�WHVW�HG൴O൴U��\DQ൴������HO�J|U�QW�V��YH�VRQXoODU��
PHYFXW�WHNQRORM൴\H�NÕ\DVOD�|QHPO൴�E൴U�൴\൴OHúPH�J|VWHU൴U�>��@�

(O�WDUDPDVÕ�\DSÕOÕUNHQ��GDKD�൴\൴�E൴U�DQDO൴]�൴o൴Q�]ÕWOÕN�DUWWÕUÕOÕS��ùHN൴O��������HO൴Q�
DUND�SODQGDQ�GDKD�൴\൴�E|O�POHUH�D\UÕOPDVÕ�VD÷ODQDE൴O൴U�YH�VDKWH�S൴NVHOOHU�Hú൴NOH-
PH�NXOODQÕODUDN�NDOGÕUÕODE൴O൴U��*|U�QW��HO൴Q�N�o�N�VDSPDODUÕQÕ�J൴GHUPHN�൴o൴Q�\H-
Q൴GHQ�ER\XWODQGÕUÕOÕS�G|QG�U�OHE൴O൴U��(O൴Q�IRUPXQX�oÕNDUPDN�൴o൴Q�NHQDU�DOJÕOD-
PD�DOJRU൴WPDODUÕ��|UQH÷൴Q��D\ÕNODPDN�൴o൴Q�X\JXODQDQ�6REHO��NXOODQÕODE൴O൴U�>��@�

đJPNQ�������*Q�9FWFRFXæ�&QLTWNYRFQFWæSæS�:^LZQFSRæĒ�,®W´S´R´�@��B
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(O�WDQÕPD�൴o൴Q�HO�J|U�QW�V��\DNDODQGÕ÷ÕQGD�|Q�൴úOHPH�൴N൴�DGÕPGD�JHUoHNOHúW൴-
U൴O൴U >��@� 

��� *U൴�J|U�QW��� DUND�SODQÕQ�RUWDGDQ�NDOGÕUÕOGÕ÷Õ� V൴\DK�EH\D]�E൴U�J|-
U�QW�\H�G|Q�úW�U�O�U��(O൴Q�\DQGDQ�J|U�Q�ú��൴o൴Q�|Q�൴úOHPH�ùHN൴O�
������D�¶GD��HOGHN൴�YHU൴OHU�൴o൴Q�|Q�൴úOHPH�ùHN൴O�������E�¶GH�J|V-
WHU൴OP൴úW൴U��

��� ùHN൴O�������F�¶GH�J|VWHU൴OG൴÷൴�J൴E൴��YDVN�OHU�|U�QW��oÕNDUPD��93(��
DOJRU൴WPDVÕQÕ�EDúODWPDN�൴o൴Q�J�U�OW��oÕNDUÕOÕU��ùHN൴O�������D������E����
YH� �F���� J�U�OW�� J൴GHUPH� ൴o൴Q�*DXVV� I൴OWUHV൴Q൴� J|VWHUPHNWHG൴U�� ùHN൴O�
����� �D����� �E���� Hú൴÷൴�� ùHN൴O� ����� �D���� YH� �E���� Hú൴N� J|U�QW�V�QGH-
N൴�SDUD]൴W൴�D]DOWPD�൴o൴Q�PHG\DQ�I൴OWUHV൴Q൴�J|VWHUPHNWHG൴U��ùHN൴O������
�F���¶WH� YDVN�OHU� |U�QW�OHU൴� YXUJXODPDN� ൴o൴Q� \�NVHN� JHo൴UJHQ� I൴OWUH�
J|VWHU൴OPHNWHG൴U�>��@�

+HP�ND\ÕW� KHP�GH� GR÷UXODPD� úDEORQODUÕQÕ� ROXúWXUPDQÕQ� E൴U� NXVXUX� YDUGÕU��
HO൴Q�JHRPHWU൴N�|]HOO൴NOHU൴QGHN൴�ED]Õ�I൴]\RORM൴N�EHQ]HUO൴NOHU൴�E൴U�G൴÷HU൴\OH�SD\-
ODúPDVÕGÕU��%X�VRUXQXQ�KDI൴IOHW൴OPHV൴QH�\DUGÕPFÕ�ROPDN�൴o൴Q��³7HPHO�%൴OHúHQ�
$QDO൴]൴´�NXOODQÕOPDNWDGÕU��%X��EHQ]HUV൴]�|]HOO൴NOHU൴Q�D\ÕNODQDE൴OPHV൴�൴o൴Q�E൴U�
G൴]൴�൴O൴úN൴V൴]�|]HOO൴÷൴Q�KDP�J|U�QW�OHUGHQ�³NORQODQPDVÕQD´�RODQDN�WDQÕU�

(O�JHRPHWU൴V൴�WDQÕPD�V൴VWHP൴QGH��NXOODQÕFÕQÕQ�N൴PO൴N�VDSWDPD�\DSÕODFDN�\HUGH�
E൴]]DW�EXOXQPDVÕ�JHUHNW൴÷൴QGHQ��|]HOO൴NOH�\�NVHN�J�YHQO൴N�JHUHNW൴UHQ�FH]DHY൴��
DVNHUv�WHV൴VOHU�J൴E൴�\HUOHUGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��(O�WDQÕPD�V൴VWHP൴-
Q൴Q�G൴÷HU�ED]Õ�X\JXODPD�DODQODUÕ�

�x %൴QDODUD��WHV൴VOHUH�YH�RI൴VOHUH�HU൴ú൴P��
�x .൴UDOÕN�NDVDODUD�HU൴ú൴P��
�x <�NVHN�J�YHQO൴N�E|OJHOHU൴QH�HU൴ú൴P��
�x +DVWDQHOHUGH�\HQ൴�GR÷DQ��Q൴WHOHU൴QH�HU൴ú൴P��
�x 2NXOODUGD�|÷UHQF൴�GHYDP�WDN൴S�YH�HU൴ú൴P�NRQWURO��YHO൴�NRQWURO��
�x (OHNWURQ൴N�|GHPH�൴úOHPOHU൴�
�x (OHNWURQ൴N�E൴OHW�VDWÕúÕ��
�x .RPE൴QH�E൴OHW�X\JXODPDODUÕ�
�x +DVWDQH�YH�V൴JRUWD�NXUXOXúODUÕQGD�KDVWD�WDN൴E൴�YH�N൴PO൴N�VDSWDPD�
�x .DPX�K൴]PHWOHU൴QH�\|QHO൴N�ND\ÕW�WDN൴E൴��66.��YHUJ൴��WUDI൴N�YE���
�x 3HUVRQHO�GHYDP�YH�WDN൴S�X\JXODPDODUÕ�
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8OXVDO�YH�XOXVODUDUDVÕ�G�]H\GH�HO�JHRPHWU൴V൴�WHNQRORM൴V൴QH�RGDNODQDQ�VWDQ-
GDUW�JHO൴úW൴UPH�oDEDODUÕ��N൴PO൴N�GR÷UXODPD�WDEDQOÕ�J�YHQO൴N�o|]�POHU൴Q൴Q�
JHO൴úW൴U൴OPHV൴Q൴� KÕ]ODQGÕUPD\Õ� DPDoODPDNWDGÕU��$16,� ,1&,76� ���������
(O�*HRPHWU൴V൴�'H÷൴ú൴P�%൴o൴P൴��HO�V൴OXHW൴QGHQ�WRSODQDQ�HO�JHRPHWU൴V൴�E൴OJ൴-
OHU൴Q൴Q�VDNODQPDVÕ��ND\GHG൴OPHV൴�YH�൴OHW൴OPHV൴�൴o൴Q�YHU൴�GH÷൴ú൴P�E൴o൴P൴Q൴�
WDQÕPODPDNWDGÕU�>��@� %X�XOXVDO�VWDQGDUW�� ,62�,(&�&'��.RP൴WH�7DVOD÷Õ��
���������%൴\RPHWU൴N�'H÷൴ú൴P�%൴o൴P൴���%|O�P�����8OXVODUDUDVÕ�VWDQGDUW-
ODU�VHY൴\HV൴QGHN൴�(O�*HRPHWU൴V൴�6൴OXHW�9HU൴OHU൴QH��,62�,(&��NDUúÕOÕN�JHO-
PHNWHG൴U�>��@�

(O�YH�SDUPDN�JHRPHWU൴V൴�൴OH�N൴PO൴N�GR÷UXODPD�V൴VWHPOHU൴Q൴Q�J�oO��\DQODUÕ�RO-
GX÷X�J൴E൴�]D\ÕI�\DQODUÕ�GD�EXOXQPDNWDGÕU��(O൴Q�VDNDWODQPDVÕ��GHIRUPH�ROPDVÕ��
SDUPDN�ND\EÕ��JXW�KDVWDOÕ÷Õ��N൴UHoOHQPH��HO�ER\XWXQGDN൴�GH÷൴ú൴NO൴NOHU��N൴OR�DOÕ-
PÕ�N൴OR�ND\EÕ��HOGH�EXOXQDQ�\�]�N�J൴E൴�DNVHVXDUODU�YH�\DUD�EDQGÕ�J൴E൴�PDG-
GHOHU�EX�V൴VWHP൴Q�\D\JÕQODúPDVÕQÕ�HQJHOOHPHNWHG൴U��$\UÕFD��HO൴Q�\HUOHúW൴U൴OG൴÷൴�
SODNDQÕQ�K൴M\HQ൴� |QHPO൴G൴U�� o�QN�� VRQ�NXOODQÕFÕ� WDUDIÕQGDQ�GR÷UXGDQ� WHPDV�
JHUHNW൴U൴U��(O�WDUDPDVÕ�൴o൴Q�NXOODQÕODFDN�F൴KD]ODUÕQ��G൴÷HU�E൴\RPHWU൴N�\|QWHP-
OHU�൴o൴Q�NXOODQÕODQ�F൴KD]ODUD�J|UH�NDSOD\DFD÷Õ�DODQ�GDKD�E�\�NW�U��%X�QHGHQOH�
DODQ�NXOODQÕPÕQÕQ�|QHPO൴�ROGX÷X�GXUXPODUGD�WHUF൴K�HG൴OPHPHNWHG൴U�>��@��dR-
FXNODUGD��HO�YH�D\DNODUÕQ�oRN�KÕ]OÕ�E�\�G�÷��KDVWDOÕNODUD�VDK൴S�N൴ú൴OHUGH�൴VH�EX�
V൴VWHP�NXOODQÕODPDPDNWDGÕU�

'൴÷HU�WDUDIWDQ�VR÷XNOX÷XQ�YH�VÕFDNOÕ÷ÕQ�\�NVHN�ROGX÷X�KDYD�úDUWODUÕQGD�NXO-
ODQÕODE൴O൴U�YH�KDWWD�NDVÕUJD�YH�7VXQDP൴�J൴E൴�GR÷D�ROD\ODUÕQD�GD\DQGÕ÷Õ�E൴O൴Q-
PHNWHG൴U��1�IXV�VD\ÕVÕQÕQ�\�NVHN�ROGX÷X�IDEU൴NDODUGD��GHSRODUGD�YH�WHV൴VOHUGH�
NXOODQÕODE൴O൴U��7HN�E൴U�F൴KD]ÕQ�� IDUNOÕ�E൴UH\OHU൴Q�������¶GHQ�ID]OD�E൴\RPHWU൴N�
úDEORQXQX�VDNOD\DE൴OG൴÷൴�V|\OHQPHNWHG൴U��(O�JHRPHWU൴V൴�WDQÕPDQÕQ�WDNO൴W�HG൴O-
PHV൴�oRN�]RUGXU��o�QN��EX��HO൴Q���ER\XWOX�E൴U�I൴]൴NVHO�PRGHO൴Q൴Q�ROXúWXUXOPD-
VÕQÕ�JHUHNW൴U൴U�

�������&[Z��å�N�9FSæRF

$YXo�൴o൴�J|U�QW�OHU൴��JHQHW൴N�YH�YH\D�oHYUHVHO�IDNW|UOHUH�ED÷OÕ�RODUDN�KHU�E൴-
UH\�൴o൴Q�IDUNOÕ�úHN൴OGH�ROXúPXú�GHVHQOHUG൴U�>��@��$YXo�൴o൴�WDQÕPD�V൴VWHPOHU൴Q-
GH�� DYXo� o൴]J൴OHU൴Q൴Q� |]HOO൴NOHU൴Q൴Q�� NRQXPODUÕQÕQ�� VD\ÕODUÕQÕQ� EHO൴UOHQPHV൴�
�]HU൴QGH�GXUXOGX÷X�J൴E൴��DYXo�൴o൴�GDPDU�RNX\XFX�|]HOO൴÷൴�RODQ�F൴KD]ODU��DYXo�
൴o൴� D\DVÕQGDN൴� GDPDU� D÷ODUÕQÕ� RNX\DUDN�� |UQH÷൴Q� GDPDU� oDWDOODQPDODUÕ� J൴E൴�
D\ÕUW�HG൴F൴�|]Q൴WHO൴NOHU൴�DQDO൴]�HWPH\H�\DUDPDNWDGÕU��
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7DU൴K�ER\XQFD�E൴UoRN�GXUXPGD�HO�\D]ÕVÕQÕQ� ൴QFHOHQPHV൴��RNXPD�\D]PD�E൴O-
PH\HQ�N൴ú൴OHU൴�NHQG൴�DGODUÕQÕ�\D]DPDGÕNODUÕ�൴o൴Q�D\ÕUW�HWPHQ൴Q�WHN�\|QWHP൴\-
G൴��%XQD�J|UH�� E൴U� ൴V൴P�ND\GHGHPH\HQ� DQFDN� ൴P]DODQPÕú�E൴U� HO൴� V|]OHúPH-
Q൴Q�DUNDVÕQD�EDVDE൴OHQOHU൴Q�HO�൴]OHU൴�NDEXO�HG൴OHE൴O൴U�E൴U�N൴PO൴N�E൴o൴P൴�KkO൴QH�
JHOG൴������¶GH�+൴QG൴VWDQ�.DPX�+൴]PHW൴� ൴o൴Q�oDOÕúDQ�6൴U�:൴OO൴DP�+HUVFKHO��
oDOÕúDQODUÕQÕ�D\ÕUW�HWPHN�൴o൴Q�V|]OHúPH�DUNDVÕQD�HO�൴]OHU൴Q൴�ND\GHWW൴�>�@��$YXo�
൴o൴�EDVNÕODUÕ�GHVWHNOHPHN�൴o൴Q��UHW൴OHQ��E൴O൴QHQ�൴ON�$),6�V൴VWHP൴Q൴Q�E൴U�0DFDU�
ú൴UNHW൴�WDUDIÕQGDQ�\DSÕOGÕ÷ÕQD�൴QDQÕOPDNWDGÕU��$YXo�൴o൴�V൴VWHP൴QH�J|P�O��DYXo�
൴o൴�YH�SDUPDN�൴]൴�WDQÕPD�WHNQRORM൴V൴��GDKD�VRQUD�����¶GH�E൴U�$%'�ú൴UNHW൴�WD-
UDIÕQGDQ�VDWÕQ�DOÕQGÕ�������\ÕOÕQGD�&RQQHFW൴FXW��5KRGH�,VODQG�YH�&DO൴IRUQ൴D��
KHU�H\DOHWWHN൴�NROOXN�NXYYHWOHU൴Q൴Q�E൴UE൴UOHU൴QH�WDQÕPODQDPD\DQ�J൴]O൴�DYXo�൴o൴�
EDVNÕODUÕ�J|QGHUPHOHU൴QH�൴]൴Q�YHUHQ��H\DOHW�oDSÕQGD�DYXo�൴o൴�EDVNÕ�YHU൴�WDEDQ-
ODUÕ�ROXúWXUGX�>��@�

đJPNQ�������&[Z��å�N�9FSæRF�8NXYJRN��WSJÕN

(O�YH�SDUPDN�JHRPHWU൴V൴Q൴�|OoHQ�EX�V൴VWHPOHUGH��HO�G�]�E൴U�\�]H\H�\HUOHúW൴U൴OH-
UHN�K൴]DODQÕU��ùHN൴O��������$UGÕQGDQ�NDPHUD��E൴U�G൴M൴WDO�79�X]DNWDQ�NXPDQGD-
VÕQGDN൴�J൴E൴�J�YHQO൴��NÕ]ÕO|WHV൴QH�\DNÕQ�E൴U�ÕúÕN�ND\QD÷Õ�NXOODQDUDN�HO൴Q�E൴UNDo�
IRWR÷UDIÕQÕ�oHNHU�YH�VD\ÕVDO�E൴U�úDEORQD�oHY൴U൴U��$YXo�൴o൴QGH��o�W�U�o൴]J൴�GHVHQ൴�
DoÕNoD�J|U�OHE൴O൴U��ùHN൴O��������%X�o൴]J൴�GHVHQOHU൴�$QD�KDWODU��.ÕUÕúÕNOÕNODU�YH�
6ÕUWODU�RODUDN�E൴O൴Q൴U��$QD�KDWODU��DYXo�൴o൴QGHN൴�HQ�X]XQ��HQ�J�oO��YH�HQ�JHQ൴ú�
o൴]J൴OHUG൴U��DYXo�൴o൴QGHN൴�HQ�D\ÕUW�HG൴F൴�|]HOO൴NOHU൴�NDUDNWHU൴]H�HGHU��dR÷X�൴Q-
VDQÕQ�.DOS�d൴]J൴V൴��.DID�d൴]J൴V൴�YH�<DúDP�d൴]J൴V൴�RODUDN�DGODQGÕUÕODQ��o�DQD�
KDW�o൴]J൴V൴�YDUGÕU�>��@�
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đJPNQ�������&[Z��å�N�'FXPæIF��N_LN�)JXJSQJWN�@��B

+HU�൴QVDQGD�EX�o൴]J൴OHUGHQ�EXOXQX\RU�ROVD�GD��HO൴Q�DoÕOPDVÕ�YH�NDSDQPDVÕ��
\Dú� YH\D� oHYUHVHO� IDNW|UOHU� QHGHQ൴\OH� N൴ú൴OHU� DUDVÕQGD� E�\�N� IDUNOÕOÕNODU�
J|VWHUPHNWHG൴U��$YXo�NÕUÕúÕNOÕNODUÕ�� DQD�KDWODUGDQ�GDKD� ൴QFH�YH�GDKD�G�-
]HQV൴]G൴U�� 6ÕUWODU� ൴VH� HQ� ൴QFH� YH� HQ� G�]HQO൴� o൴]J൴OHUG൴U� YH� SDUPDN� ൴]OHU൴-
Q൴Q�NÕUÕúÕNOÕNODUÕQD�EHQ]HPHNWHG൴U��.ÕUÕúÕNOÕN�úHN൴OOHU൴�E൴U�N൴ú൴GHQ�G൴÷HU൴QH�
IDUNOÕOÕN�J|VWHU൴U��o�QN��EXQODU�E൴U�H÷U൴�YH\D�SDUDOHO�o൴]J൴OHU�RODUDN�G�ú�-
Q�OHE൴O൴U�>��@�

$YXo�൴o൴�WDQÕPDGD��*|U�QW��൴úOHPH�YH�g]HOO൴N�HVDVOÕ�\RUXPODPD�ROPDN��]HUH�
൴N൴�WHPHO�\|QWHP�EXOXQPDNWDGÕU�

�x *|U�QW��൴úOHPHGH��SDUPDNODU�J|U�QW�GHQ�oÕNDUÕODUDN�DYXo�൴o൴�VÕQÕUODUÕ�
WHVS൴W�HG൴O൴U��J�U�OW��\RN�HWPH��൴QFHOWPH�YH�J|U�QW�GHN൴�NHQDU�E൴OJ൴OH-
U൴QGH�ROXúDQ�NRSXNOXNODUÕ�YH�oDWDOODúPDODUÕ�J൴GHUPHN�DPDFÕ\OD�RQDU-
PD�൴úOHPOHU൴�\DSÕOÕU��)RXU൴HU�G|Q�ú�P��YH\D�'DOJDFÕN�G|Q�ú�P��J൴E൴�
G|Q�úW�UPH�\|QWHPOHU൴\OH�J|U�QW��൴úOHQ൴U�YH�J|U�QW�\��VD\ÕVDO�RODUDN�
Q൴WHOH\HQ�|]Q൴WHO൴N�YHU൴OHU൴�WHVS൴W�HG൴O൴U�>��@�

�x g]HOO൴N�HVDVOÕ�\RUXPODPD��DYXo�൴o൴�J|U�QW��GHVHQOHU൴QGH�o൴]J൴OHUOH�D\-
UÕOPÕú�VHJPHQWOHUGHN൴�\DSÕVDO�IDUNOÕOÕNODUÕQ�WHVS൴W�HG൴OPHV൴�SUHQV൴E൴QH�
GD\DQÕU��%X�\DNODúÕPGD�gQ൴úOHPH��g]HOO൴N�oÕNDUWPD�YH�(úOHPH�ROPDN�
�]HUH��o�DúDPD�JHUoHNOHúW൴U൴O൴U�>��@��gQ൴úOHPH�DúDPDVÕQGD��J|U�QW�-
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OHPH�V൴VWHP൴QGHQ�DOÕQDQ�DYXo�൴o൴�J|U�QW��UHVP൴�SHN൴úW൴U൴O൴U��GDKD�VRQUD�
VHJPHQWDV\RQ�YH�E൴QDU൴]DV\RQ�൴úOHPOHU൴�\DSÕOÕU��g]HOO൴N�oÕNDUPD�DúD-
PDVÕQGD��|Q�൴úOHPOHU൴�WDPDPODQPÕú�J|U�QW�GHQ�NDUDNWHU൴VW൴N�QRNWD�YH�
\DSÕODU�WHVS൴W�HG൴O൴U��%XOXQDQ�EX�|]HOO൴NOHU�(úOHPH�DúDPDVÕQGD�NXOOD-
QÕOÕU�>��@�

'DPDU�N൴PO൴N�GR÷UXODPD�|]HOO൴NO൴�HO�WDQÕPD�WHNQRORM൴V൴�൴VH��E൴U�N൴ú൴Q൴Q�HO൴Q-
GHN൴�GHU൴Q൴Q�DOWÕQGDN൴�GDPDUODUÕQ�GHWD\ODUÕQÕQ�RNXQPDVÕQÕ�YH�EX�GDPDUODUÕQ�
|QFHGHQ�ND\GHG൴OP൴ú�J|U�QW�OHUOH�NDUúÕODúWÕUÕOPDVÕQÕ�൴oHU൴U��%൴\RPHWU൴N�DYXo�
൴o൴�GDPDU�WDUD\ÕFÕVÕ��N൴ú൴Q൴Q�DYXFXQX�NÕ]ÕO|WHV൴�ÕúÕQOD�WDUD\DUDN��GDPDU�\DSÕVÕ-
QÕQ�|]HO�E൴U�NDPHUD�YDVÕWDVÕ\OD�G൴M൴WDO�E൴U�IRWR÷UDIÕQÕ�oHNHU��N൴ú൴Q൴Q�HúV൴]�GDPDU�
PRGHO൴Q൴Q�G൴M൴WDO�E൴U�WHPV൴O൴�RODQ�EHQ]HUV൴]�E൴U�E൴\RPHWU൴N�úDEORQ��UHW൴U��'D-
PDU�N൴PO൴N�GR÷UXODPDVÕ�J�YHQO൴�NDEXO�HG൴O൴U��o�QN��K൴oE൴U�൴QVDQ�D\QÕ�GDPDU�
\DSÕVÕQD� VDK൴S� GH÷൴OG൴U��+DWWD� VRO� YH� VD÷� HOOHUGH� YDVN�OHU� |U�QW�OHU� GH� E൴U-
E൴U൴QGHQ�IDUNOÕGÕU��.DUPDúÕN�GDPDU�\DSÕVÕ�൴QVDQ�Y�FXGXQGD�EXOXQGX÷XQGDQ��
GDPDU�GHVHQ൴Q൴�NRS\DODPDN�YH\D�oR÷DOWPDN�P�PN�Q�GH÷൴OG൴U��$\UÕFD�\D÷�YH�
N൴U��DúÕQPD�YH�\ÕSUDQPD��NXUX�YH�ÕVODN�HO�\�]H\൴�J൴E൴�GÕú�NRúXOODU�GDPDU�\D-
SÕVÕQÕ�HWN൴OHPH]��øVW൴NUDU��WHNO൴N�YH�VDKWHNkUOÕ÷D�NDUúÕ�GD\DQÕNOÕOÕN�|]HOO൴NOHU൴��
HO�GDPDUÕQÕ�N൴ú൴VHO�N൴PO൴N�GR÷UXODPD�൴o൴Q�SRWDQV൴\HO�RODUDN�൴\൴�E൴U�E൴\RPHWU൴N�
V൴VWHP�KkO൴QH�JHW൴U൴U�>��@�

$YXVWUDO\D�G�Q\DGDN൴�HQ�E�\�N�DYXo�൴o൴�EDVNÕ�GHSRVXQD�HY�VDK൴SO൴÷൴�\DSPDN-
WDGÕU��<HQ൴�$YXVWUDO\D�8OXVDO�2WRPDW൴N�3DUPDN�ø]൴�7DQÕPODPD�6൴VWHP൴��1$-
),6�±�1DW൴RQDO�$XWRPDWHG�)൴QJHUSU൴QW�,GHQW൴I൴FDW൴RQ�6\VWHP������P൴O\RQGDQ�
ID]OD�DYXo� ൴o൴� ൴]൴� ൴oHUPHNWHG൴U� >��@��<HQ൴�1$),6��SDUPDN� ൴]൴�YHU൴�DOÕúYHU൴ú൴�
൴o൴Q�$16,�1,67� XOXVODUDUDVÕ� VWDQGDUGÕQD� X\JXQGXU�� EX� GD�$YXVWUDO\D� SRO൴V�
K൴]PHWOHU൴Q൴Q�JHUHNW൴÷൴QGH�,QWHUSRO�YH\D�)%,�J൴E൴�GHQ൴]DúÕUÕ�SRO൴V�NXYYHWOHU൴-
QH�SDUPDN�൴]൴�ND\ÕWODUÕ�VD÷ODPDVÕQÕ�NROD\ODúWÕUPDNWDGÕU�

)HGHUDO�6RUXúWXUPD�%�URVX��)%,���7KH�)HGHUDO�%XUHDX�RI�,QYHVW൴JDW൴RQ��
&H]D�$GDOHW൴�%൴OJ൴�+൴]PHWOHU൴� �&-,6�±&U൴P൴QDO� -XVW൴FH� ,QIRUPDW൴RQ�6HU-
Y൴FHV�� %|O�P�� ൴VH�� G�Q\DGDN൴� HQ� E�\�N� FH]D� WDU൴K൴� E൴OJ൴OHU൴� NROHNV൴\R-
QXQD� VDK൴SW൴U��%X�E൴OJ൴OHU�� SDUPDN� ൴]OHU൴Q൴�(QWHJUH�2WRPDW൴N�3DUPDN� ø]൴�
7DQÕPODPD�6൴VWHP൴� �,$),6�±� ,QWHJUDWHG�$XWRPDWHG�)൴QJHUSU൴QW� ,GHQW൴I൴-
FDW൴RQ�6\VWHP��DUDFÕOÕ÷Õ\OD��IHGHUDO�\DSÕODUÕQ��H\DOHW�RUJDQODUÕQÕQ�YH�\HUHO�
NXOODQÕFÕODUÕQ�WDQÕPODPD�K൴]PHWOHU൴QH�൴]൴Q�YHUHQ�E൴\RPHWU൴N�V൴VWHP�RODUDN�
NXOODQÕOÕU�>��@�
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$YXo�൴o൴�WDQÕPD�WHNQRORM൴OHU൴��NROD\�YH�PDO൴\HW൴�G�ú�N�WHNQRORM൴OHU�ROGX÷XQ-
GDQ�X\JXODPD�DoÕVÕQGDQ�NROD\OÕNODU�൴oHU൴U��%DV൴W�E൴U�NXOODQÕFÕ�V൴VWHP�HWN൴OHú൴P൴�
VD÷ODGÕ÷Õ�൴o൴Q�VÕIÕU�YH\D�oRN�N�o�N�KDWDOÕ�ND\ÕW�RUDQÕ�HOGH�HG൴OHE൴O൴U�>��@��$\UÕ-
FD�GDKD�D]�VD\ÕGD�YHU൴\൴�GDKD�NÕVD�V�UHGH�൴úOHG൴NOHU൴�൴o൴Q�൴úOHP�V�UHV൴�NÕVDGÕU��
%X� V൴VWHPOHU� SDUPDN� ൴]൴� WDQÕPD� V൴VWHPOHU൴QGHQ� GDKD� J�YHQ൴O൴U� NDEXO� HG൴O൴U��
o�QN��N൴ú൴Q൴Q�GDPDU�\DSÕVÕQÕQ�RNXQPDVÕ�൴o൴Q�K൴oE൴U�úH\H�GRNXQPDVÕ�JHUHN-
PH]��%XQXQ�\HU൴QH��WDUDPD�VÕUDVÕQGD�HO൴Q�NÕVD�V�UH�RNX\XFXQXQ��]HU൴QGH�WX-
WXOPDVÕ�\HWHUO൴G൴U�

dRN�VD\ÕGD�൴QVDQÕQ�HOOHU൴Q൴�VD\ÕVÕ]�NH]�D\QÕ�VHQV|UH�\HUOHúW൴UPHN�]RUXQGD�RO-
GXNODUÕ�EX�V൴VWHPGH��E൴UWDNÕP�K൴M\HQ�VRUXQODUÕ�ROXúDE൴OPHNWH��\�]H\OHUGH�ND-
ODQ�P൴NURSODUD�GRNXQDUDN�VDOJÕQ�KDVWDOÕNODUÕQ�\D\ÕOPDVÕ�KÕ]ODQDE൴OPHNWHG൴U���
$\QÕ�úHN൴OGH��EX�V൴VWHPOHU�N൴UGHQ�YH�GÕú�RUWDPODUGDQ�NROD\FD�HWN൴OHQHE൴OPHN-
WHG൴U��6HQV|U�Q�\�]H\൴QGH�NDODQ�J൴]O൴�HO�൴]OHU൴Q൴Q�NRS\DODQDE൴OPH�൴KW൴PDO൴�൴VH�
E൴U�G൴÷HU�VRUXQGXU��$UDúWÕUPDFÕODU��VDKWH�SDUPDNODUÕQ�NDOÕSODUÕQÕ�YH�J൴]O൴�SDU-
PDN�൴]OHU൴Q൴�NXOODQPDN�൴o൴Q�V൴VWHPDW൴N�\|QWHPOHU�JHO൴úW൴UP൴úOHUG൴U�>��@�

�����'å>42*97å0�;*7å1*7å3�0&7đ.1&đ9.7.12&8.

<XNDUÕGD�൴QFHOHQHQ�%൴\RORM൴N�%൴\RPHWU൴N�6൴VWHPOHU�E൴UE൴UOHU൴QGHQ�IDUNOÕ�|]HO-
O൴NOHUH�VDK൴S�ROXS��KHU�E൴U൴Q൴Q�SHUIRUPDQVÕ�YH�YHU൴PO൴O൴÷൴�NXOODQÕP�DODQODUÕQD�
J|UH�GH÷൴ú൴NO൴N�J|VWHUPHNWHG൴U��%X�NRQX\OD�൴OJ൴O൴�DúD÷ÕGD�IDUNOÕ�VÕQÕIODQGÕUPD-
ODU�YH�NDUúÕODúWÕUPDODU�J|VWHU൴OP൴úW൴U��7DEOR���������������YH������

9FGQT������'N^TRJYWNP�9JPSTQTONQJWNS�0ZQQFSæR�0TQF^QæÕæ��0ZQQFSæR�8TWZSQFWæ��)TÕWZQZP�[J�
,´[JSQNP�,JWJPXNSNRN�&�æXæSIFS�0FWĒæQFĒYæWæQRFXæ�@��B

'ā=42*87ā0 
�ā�8*2

0911&3.2� 
041&=1.î.

�47931&7 )4î79190 ,¦:*31ā0�
,*7*0�ā3ā2ā

5&72&0�ā>ā� Yüksek 0YVYPYO��OMV 
ZI�]EĲ

Yüksek Yüksek

=¦> 4VXE .Ĳ·O��]EĲ�� 
KÁ^PÇO��WE±

Yüksek 4VXE

ā7ā�� 4VXE .Ĳ·O �SO�=ÇOWIO �SO�=ÇOWIO

7*8ā3&� )ÇĲÇO ,Á^PÇO �SO�=ÇOWIO Yüksek

*1�,*42*87ā�ā Yüksek *PHI�LEWEV��]EĲ Yüksek 4VXE
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9FGQT������'N^TRJYWNP�9JPSTQTONQJWNS�&^æWY�*INHNQNP��*[WJSXJQQNP��0FQæHæQæP���Q�´QJGNQNWQNP��
5JWKTWRFSX��0FGZQ�*INQJGNQNWQNP�[J�&QIFYæQFGNQNWQNP�&�æXæSIFS�0FWĒæQFĒYæWæQRFXæ�@��B

&]·VX�
*HMGMPMO� *ZVIRWIPPMO� 0EP·G·P·O�  P±ÇPIFMPMVPMO� 5IVJSVQERW� 0EFYP�

*HMPIFMPMVPMO� &PHEX·PEFMPMVPMO�

5&72&0�
ā>ā� Yüksek 4VXE Yüksek 4VXE Yüksek 4VXE 4VXE

=¦>� )ÇĲÇO Yüksek 4VXE Yüksek )ÇĲÇO Yüksek Yüksek

ā7ā�� Yüksek Yüksek Yüksek 4VXE Yüksek )ÇĲÇO )ÇĲÇO

7*8ā3&� Yüksek Yüksek 4VXE )ÇĲÇO Yüksek )ÇĲÇO )ÇĲÇO

)3&� Yüksek Yüksek Yüksek )ÇĲÇO Yüksek )ÇĲÇO )ÇĲÇO

&:9��ā�ā� 4VXE 4VXE Yüksek 4VXE Yüksek 4VXE 4VXE

9FGQT������'N^TRJYWNP�9JPSTQTONQJWNS�:^LZQFRF�&QFSQFWæ�@��B

5EVQEO�ā^M =Ç^ āVMW 7IXMRE *P�)EQEV�
 VÇRXÇPIVM

5EVQEO�
*OPIQ�ā^M

*P�
,ISQIXVMWM &ZY±�ā±M

�·R·V�0SRXVSP� + + + +

&HPM�'MPMĲMQ� + +

�Y±PY�8ER·QE� + + + +

0MQPMO�0EVX·� + + +

5EWETSVX� + + +

'MPKMWE]EV�
4XYVYQ�&±QE� + + + + + + +

*VMĲMQ�0SRXVSPÇ� + + + + + + + +

*�8MGEVIX� + + + + + + +

&O·PP·�8IPIJSR� + + + +

,ÁVÇRXÇPIQI�
�MWXIQPIVM� + + + + +

:MHIS�ā^PIQI� +

0E]·T��SGYO�
8ER·QE� + + +

0EPEFEP·O�
,ÁVÇRXÇPIQI� +

*�'EROE�
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9FGQT������'N^TRJYWNP�9FSæRF�8NXYJRQJWNSNS��JĒNYQJWNSNS�9FWFIæPQFWæ��_JQQNPQJWJ�,®WJ�
8æSæKQFSIæWæQRFXæ�@��B

'M]SQIXVMO�0EVEOXIVMWXMO� �MWXIQMR�8EVEH·ï·� ^IPPMOPIVMR�&±·OPEQEW·�

5EVQEO�ā^M� 5EVQEO�WEX·VPEV·��KÁ^IRIO�]ET·W·�

=Ç^�KISQIXVMWM� ,Á^��FYVYR�ZW��EVEW·�Y^EOP·OPEV�

āVMW�8ER·QE� āVMW�HIWIRM�

7IXMRE� 7IXMRE�]ET·W·RE�HIWIRMRI��KÁVI�

*P�,ISQIXVMWM� 5EVQEO�ZI�EZY±�M±M�ÁP±ÇPIVMRI�KÁVI�

*P�)EQEV�]ET·W·� *PMR�EVOEW·��TEVQEO�ZI]E�EZY±�M±M�HEQEV�]ET·W·�

)3&� 0EP·XWEP�FMV�XEĲ·]·G·�SPER�)3&�

%൴\RPHWU൴N�V൴VWHPOHU൴�NXOODQDFDN�N൴ú൴�YH\D�NXUXOXúODU��|QFHO൴NOH�E൴U�V൴VWHP-
GH� HQ� oRN� KDQJ൴� |]HOO൴NWHQ� ID\GDODQPDN� ൴VWHG൴NOHU൴QH� NDUDU� YHUPHO൴G൴U��gU-
QH÷൴Q��7DEOR����¶H�J|UH��H÷HU�J�YHQO൴÷൴�|Q�SODQGD�WXWDFDNODUVD�൴U൴V�WDUDPDQÕQ�
HQ�J�YHQ൴O൴U�ROGX÷X��GR÷UXOX÷X�WHUF൴K�HG൴\RUODUVD�൴U൴V�YH�UHW൴QD�WDUDPDQÕQ�HQ�
\�NVHN�GR÷UXOXN�RUDQÕQD�VDK൴S�ROGX÷X�J|U�OHFHNW൴U��7DEOR����¶\H�J|UH�NDEXO�
HG൴OHE൴O൴UO൴N�YH�DOGDWÕODE൴O൴UO൴N� ൴KW൴PDO൴Q൴Q�HQ�G�ú�N�ROGX÷X�V൴VWHP�\�]� WDQÕ-
PD�RODUDN�EHO൴UW൴OP൴úNHQ��SHUIRUPDQV�YH�D\ÕUW�HG൴F൴O൴N�EDNÕPÕQGDQ�HQ�G�ú�N�
|]HOO൴NWH�RODQ� V൴VWHP൴Q�\൴QH�\�]� WDQÕPD�ROGX÷X�J|U�OPHNWHG൴U��7DEOR����¶WH�
X\JXODPD�DODQODUÕ�EDNÕPÕQGDQ�HQ�WHUF൴K�HG൴OHQ�V൴VWHPOHU൴Q�SDUPDN�൴]൴�YH�\�]�
WDQÕPD�ROGX÷X��൴U൴V�WDQÕPDQÕQ�൴VH�RQODUÕ�WDN൴S�HWW൴÷൴�DQODúÕOPDNWDGÕU��øKW൴\DFD�
YH�DPDFD�X\JXQ�RODUDN�KDQJ൴�V൴VWHP൴Q�VHo൴OHFH÷൴QH�NDUDU�YHU൴OG൴NWHQ�VRQUD��
IDUNOÕ�E൴\RPHWU൴N�V൴VWHPOHU൴Q�൴QVDQ�I൴]\RORM൴V൴QGH�KDQJ൴�|]HOO൴NOHU൴�WDUDGÕ÷Õ�൴VH�
7DEOR����¶WH�J|VWHU൴OP൴úW൴U�

<DSÕODQ�൴ú�YH�VDNODQDQ�YHU൴\H�J|UH�GH÷൴úNHQO൴N�J|VWHUHFHN�RODQ�WHNQRORM൴�൴KW൴-
\DFÕ�EX�V൴VWHPOHUH�RODQ�WDOHE൴�YH�EHNOHQW൴\൴�IDUNOÕODúWÕUDFDNWÕU�DQFDN�NXúNXVX]�
N൴�KHSV൴�൴o൴Q�RUWDN�RODQ�WHPHO�൴KW൴\Do��VDOGÕUJDQODUÕQ�KHGHI൴�ROPDNWDQ�NXUWD-
UDFDN�YH�YDU�RODQ�YHU൴OHU൴�NRUX\DFDN�\�NVHN�J�YHQO൴N�RODFDNWÕU��.൴ú൴OHU൴Q�YH�
NXUXPODUÕQ�YHU൴�J�YHQO൴÷൴Q൴�VD÷ODPDN��NDPX�J�YHQO൴÷൴Q൴Q�GH�WHPHO�WDúÕ�ROGX-
÷XQGDQ��EX�V൴VWHPOHU൴Q�EDúDUÕVÕ�E�\�N�|QHP�DU]�HWPHNWHG൴U�
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'HYOHWOHU�\ÕOODUGÕU�YDWDQGDúODUÕQÕQ�J|]OHU൴Q൴Q�YH\D�VDoODUÕQÕQ�UHQJ൴��\�]�|]HO-
O൴NOHU൴��ER\X��N൴ORVX�YH�G൴÷HU�WHPHO�I൴]൴NVHO�|]HOO൴NOHU൴Q�I൴]൴N൴�ND\ÕWODUÕQÕ�E൴\R-
PHWU൴N�YHU൴�RODUDN�WRSODPDNWDGÕU��3RO൴V�\�]\ÕOÕ�DúNÕQ�V�UHG൴U�ROD\�PDKDOO൴QGH�
EÕUDNÕODQ� SDUPDN� ൴]OHU൴Q൴� DQDO൴]� HWPHNWH� YH� ]DPDQOD� ú�SKHO൴OHUOH�VXoOXODUOD�
൴O൴úN൴O൴�SDUPDN�൴]൴�ND\ÕWODUÕQÕ�JHQ൴úOHWPHNWHG൴U��3DUPDN�൴]OHU൴�|QFHOHU൴�I൴]൴NVHO�
RODUDN�NDUúÕODúWÕUÕOÕUNHQ��EXJ�Q�E൴OJ൴VD\DUODU�EX� ൴úOHP൴�GHYUDOPÕúWÕU��2WRPD-
W൴N�3DUPDN�ø]൴�7DQÕPODPD�6൴VWHP൴��$),6���E൴U�VXo�PDKDOO൴QGH�EXOXQDQ�൴]OHU൴��
P൴O\RQODUFD�GHSRODQPÕú�SDUPDN�൴]൴�J|U�QW�V�\OH�VDGHFH�E൴UNDo�VDQ൴\HGH�NDU-
úÕODúWÕUPDNWDGÕU�

%൴\RPHWU൴N�WHNQRORM൴OHU��ú�SKHO൴�N൴ú൴OHU൴�WHVS൴W�HGHUHN�\�U�W�OHQ�VRUXúWXUPD-
ODUÕ� NROD\ODúWÕUÕU� YH\D� VXoOX� ROPD\DQ� YH� N൴PO൴÷൴Q൴Q� WDQÕPODQPDVÕ� JHUHNHQ�
N൴ú൴OHUH� HU൴ú൴P� ൴]Q൴� YHUHE൴O൴U��$PDo�� NDPX� DODQODUÕQÕQ� YH� NU൴W൴N� DOW\DSÕODUÕQ�
J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕGÕU�

.DPX�J�YHQO൴÷൴�൴o൴Q�JHQHO�NXOODQÕP�DODQODUÕ�RODUDN��
�x 6ÕQÕU�NDSÕODUÕQGD�YH\D�KDYDDODQODUÕQGD�\ROFXODUÕQ�J൴U൴ú�oÕNÕúODUÕ�VÕUD-
VÕQGD�KÕ]OÕ�YH�RWRPDW൴N�൴úOHP�\DSÕOPDVÕ�൴OH�N൴ú൴OHU൴Q�N൴PO൴÷൴Q൴�WDQÕPOD-
PDGD�J�YHQ൴O൴U�NRQWURO�൴o൴Q��

�x .ROOXN�NXYYHWOHU൴�DoÕVÕQGDQ�N൴PO൴N�NRQWUROOHU൴��Y൴GHRODUGDQ�N൴ú൴�DQD-
O൴]OHU൴�൴o൴Q�

�x +DONÕQ�NXOODQGÕ÷Õ�RUWDN�DODQODUD�YH\D�NU൴W൴N�DOW\DSÕODUD�J�YHQO൴�HU൴ú൴P�
VD÷ODQPDVÕ�൴o൴Q��SDUPDN�൴]൴�YH\D�\�]�WDQÕPD�HU൴ú൴P�V൴VWHPOHU൴Q൴Q�NXO-
ODQÕOPDVÕ�

6ÕQÕU�NRQWURO��NRQXVXQGD��VÕQÕUODUGDQ�JHO൴S�JHoHQ�൴QVDQ�VD\ÕVÕQÕQ�oRNOX÷X�VH-
EHE൴\OH�� NRQWUROOHU� GH� VÕNODúPDNWD�� EXQXQ� ൴o൴Q� ൴úOHPOHU൴Q� KÕ]OÕ� YH� J�YHQ൴O൴U�
úHN൴OGH�\�U�W�OPHV൴�JHUHNPHNWHG൴U��%X�NRQXGD��ONHOHU�E൴\RPHWU൴N�SDVDSRUW�
X\JXODPDVÕQD� JHoPH\H� EDúODPÕúODUGÕU��%൴\RPHWU൴N� SDVDSRUWODUÕQ� EHQ൴PVHQ-
PHV൴Q൴�YH�XOXVODUDUDVÕ�DODQGD�E൴UO൴NWH�oDOÕúDE൴O൴UO൴÷൴Q൴�WHúY൴N�HWPHN�൴o൴Q��8OXV-
ODUDUDVÕ�6൴Y൴O�+DYDFÕOÕN�gUJ�W���,&$2��7KH�,QWHUQDW൴RQDO�&൴Y൴O�$Y൴DW൴RQ�2U-
JDQ൴]DW൴RQ) �o�VWDQGDUW�E൴\RPHWU൴N�|]HOO൴÷൴Q�NXOODQÕOPDVÕQÕ� WDYV൴\H�HWP൴úW൴U��
SDUPDN�൴]൴�WDUDPDVÕ��\�]�WDQÕPD�YH�൴U൴V�WDUDPDVÕ��%XQODU�úX�DQGD�HQ�\D\JÕQ�
NXOODQÕODQ�E൴\RPHWU൴N�WHNQRORM൴OHU൴�WHPV൴O�HWPHNWHG൴U�>�@�
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,&$2¶\D�J|UH��o�]RUXQOX�E൴\RPHWU൴N�SDVDSRUW��H�3DVVSRUW��W�U��YDUGÕU�>��@��
�x 7HPHO�(U൴ú൴P�.RQWURO���%$&���%൴RPHWU൴F�$FFHVV�&RQWURO��൴OH�%൴\R-
PHWU൴N� 3DVDSRUWODU�� %൴\RJUDI൴N� YHU൴OHU൴Q�� ൴U൴V� YH� \�]� J|U�QW�OHU൴Q൴Q�
J�YHQO൴�E൴U�úHN൴OGH�RNXQPDVÕQÕ�VD÷ODU��

�x *HQ൴úOHW൴OP൴ú�(U൴ú൴P�.RQWURO���($&���([WHQGHG�$FFHVV�&RQWURO��൴OH�
%൴\RPHWU൴N�3DVDSRUWODU��+HP�൴VWH÷H�ED÷OÕ�KHP�GH�]RUXQOX�E൴\RPHWU൴N�
|]HOO൴NOHU�GH�GkK൴O�ROPDN��]HUH��ROGXNoD�KDVVDV�E൴\RPHWU൴N�YHU൴OHUH�
HU൴ú൴P൴�NÕVÕWOD\DQ�൴N൴QF൴�QHV൴O�E൴U�PHNDQ൴]PDGÕU��%X�SDVDSRUW�DV൴PHW-
U൴N�ú൴IUHOHPH�SURWRNROOHU൴QH�GD\DQÕU�YH�GDKD�J�oO��ú൴IUHOHPH�NXOODQÕU�

�x (N�(U൴ú൴P�.RQWURO���6$&���6XSSOHPHQWDO�$FFHVV�&RQWURO���൴OH�%൴\R-
PHWU൴N�3DVDSRUWODU�� øVWH÷H�ED÷OÕ�YH�]RUXQOX�E൴\RPHWU൴N�|]HOO൴NOHU�GH�
GkK൴O�ROPDN��]HUH��VRQ�GHUHFH�KDVVDV�E൴\RPHWU൴N�YHU൴OHUH�HU൴ú൴P൴�GDKD�
GD�NÕVÕWOD\DQ��o�QF��QHV൴O�ù൴IUH�'R÷UXODPD�%D÷ODQWÕ�.XUXOXúX��3$&(�
3DVVZRUG� $XWKHQW൴FDWHG� &RQQHFW൴RQ� (VWDEO൴VKPHQW�¶GXU�� $V൴PHWU൴N�
ú൴IUHOHPH�X\JXODU�YH�YHU൴�ú൴IUHOHPHV൴Q൴�RNXPD�F൴KD]Õ�൴OH�o൴S�DUDVÕQGD�
SD\ODúÕODQ�E൴U�DQDKWDUD�GD\DQGÕUÕU�

6ÕQÕU�gWHV൴�%൴\RPHWU൴N�%൴OJ൴�$NÕúÕ��7%,)�±�7UDQVERUGHU�%൴RPHWU൴F�,QIRUPD-
W൴RQ�)ORZ��YHU൴OHU൴QH�J|UH��XOXVODUDUDVÕ�E൴\RPHWU൴N�DQODúPDODUD�YH�HQG�VWU൴\H�
\|QHO൴N�VWDQGDUWODU��oR÷XQOXNOD�൴N൴�|UJ�W�Q��8OXVODUDUDVÕ�6൴Y൴O�+DYDFÕOÕN�gU-
J�W���,&$2��YH�8OXVODUDUDVÕ�*|o�gUJ�W���,20���WKH�,QWHUQDW൴RQDO�2UJDQ൴]D-
W൴RQ�RI�0൴JUDW൴RQ�¶Q�Q� oDEDODUÕQD�GD\DQPDNWDGÕU��'൴÷HU� ൴N൴� E|OJHVHO� |UJ�W��
$YUXSD�%൴UO൴÷൴��$%��YH�$V\D�3DV൴I൴N�(NRQRP൴N�øú�%൴UO൴÷൴��$3(&�±�WKH�$V൴D�
3DF൴I൴F�(FRQRP൴F�&RRSHUDW൴RQ��E൴\RPHWU൴N�VÕQÕU�NRQWURO�V൴VWHPOHU൴�൴o൴Q�VÕQÕUOÕ�
E൴U�URO�R\QDPÕúWÕU�>��@�

*|o�NRQWURO��൴o൴Q�E൴\RPHWU൴N�V൴VWHPOHU൴Q�NXOODQÕOPDVÕ��N൴ú൴OHU൴Q�N൴PO൴NOHU൴Q൴�
WRSODPDN�YH�ND\GHWPHN�൴o൴Q�\HQ൴O൴No൴�\|QWHPOHUH��JHO൴úP൴ú�J�YHQO൴N�YH�VÕQÕU�
NRQWURO�QRNWDODUÕQGD�YHU൴PO൴O൴÷൴�DUWWÕUPD\D�JHQHOO൴NOH�\DUGÕPFÕ�ROPXúWXU�>��@��
%X�WHGE൴UOHU�D\QÕ�]DPDQGD�\DVDGÕúÕ�J|o��GXUGXUPD\Õ��VÕQÕU�|WHV൴�VXoODUOD�P�-
FDGHOH\H� \DUGÕPFÕ� ROPD\Õ� YH� WHU|U൴]P൴� |QOHPH\൴� DPDoODPDNWDGÕU��%XQXQOD�
E൴UO൴NWH��J|o�NRQWURO�� ൴o൴Q�E൴\RPHWU൴N� V൴VWHPOHU൴Q��\DVDGÕúÕ�J|o��� VÕQÕU�|WHV൴�
VXoODUÕ�YH�WHU|U൴]P൴�GXUGXUDPDGÕ÷Õ�J|U�OPHNWHG൴U�>��@�

7HNQRORM൴�JHO൴úW൴NoH�N൴PO൴N�WDQÕPD�GD�HOHNWURQ൴N�KkOH�JHOHUHN��GDKD�KÕ]OÕ�YH�
GDKD�NROD\�KDUHNHW�HWPHNWH�YH�൴QVDQ�WDEDQOÕ�DQDO൴]GHQ�GDKD�NHV൴Q�o|]�POHU�
VXQPDNWDGÕU��g\OH�N൴��&&79��.DSDOÕ�'HYUH�7HOHY൴]\RQ�±�&ORVH�&൴UFX൴W�7HOH�
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9൴V൴RQ��YH�02%(6(��0RE൴O�(OHNWURQ൴N�6൴VWHP�(QWHJUDV\RQX��ND\ÕWODUÕQGDQ��
YHU൴�WDEDQÕ�ND\ÕWODUÕQGDQ�YH\D�VRV\DO�PHG\DGDN൴�IRWR÷UDIODUGDQ�N൴ú൴OHU�NROD\-
OÕNOD�WHVS൴W�HG൴OHE൴OPHNWHG൴U��'DKDVÕ�VRV\DO�SODWIRUPODU��NROOXN�NXYYHWOHU൴Q൴Q�
ú�SKHO൴OHU൴Q� IRWR÷UDIODUÕQÕ� EXOPDVÕQD� YH� ORNDV\RQODUÕQÕ� WHVS൴W� HWPHV൴QH� ൴]൴Q�
YHUPHNWHG൴U��%XQXQOD�E൴UO൴NWH��VRV\DO�PHG\D�YHU൴OHU൴�WDUDIÕQGDQ�\|QOHQG൴U൴OHQ�
\�]�WDQÕPD��WHU|UOH�P�FDGHOH�YH�KDWWD�ND\ÕS�oRFXNODUÕ�EXOPDN�൴o൴Q�NXOODQÕO-
PDNWDGÕU�

.DPX�J�YHQO൴÷൴��XOXVDO�J�YHQO൴N�YH�VXoOD�P�FDGHOH�DPDFÕ\OD�NXOODQÕODQ�E൴\R-
PHWU൴N�WHNQRORM൴OHU��J൴]O൴O൴N�YH�YHU൴�NRUXPD�KDNODUÕ�GkK൴O��\DVDO��SRO൴W൴N�YH�HW൴N�
NRQXODU�J|]�|Q�QH�DOÕQDUDN��UHW൴OPHO൴�YH�൴úOHW൴OPHO൴G൴U��hONHOHU൴Q�XOXVDO�J�-
YHQO൴NWHN൴�NDPX�oÕNDUODUÕQÕ��E൴UH\OHU൴Q�V൴Y൴O�KDNODUÕ�YH�|]J�UO�NOHU൴�൴OH�GR÷UX�
E൴U�úHN൴OGH�GHQJHOHPHOHU൴�JHUHNPHNWHG൴U��%X�GD�E൴]൴�V൴Y൴O�N൴PO൴N�YH�|]HO�YHU൴�
J�YHQO൴÷൴�NRQXODUÕQD�JHW൴UPHNWHG൴U�

�����'å>42*97å�;*�8å;å1�0å21å0

6൴Y൴O�N൴PO൴N��GHYOHW�NXUXPODUÕ\OD�HWN൴OHú൴PGH�EXOXQXUNHQ�N൴ú൴OHU൴Q�N൴PO൴÷൴Q൴�
WDQÕPODPDN�YH\D�GR÷UXODPDN�൴o൴Q�NXOODQÕOÕU��%൴U�GHYOHW൴Q�DQD�J|UHYOHU൴QGHQ�
E൴U൴�� YDWDQGDúODUÕQÕQ� N൴PO൴÷൴Q൴� J�YHQFH� DOWÕQD� DOPDNWÕU��'�Q\DQÕQ� KHU� �ONH-
V൴QGH� YDWDQGDúODU�� N൴P� ROGXNODUÕQÕ� NDQÕWODPDN�� EDQND� KHVDEÕ� DoPDN�� VD÷OÕN�
K൴]PHWOHU൴QGHQ�\DUDUODQPDN��RNXOD�YH\D�NXUVODUD�ND\GROPDN��R\�NXOODQPDN�
YH\D�VRV\DO�\DUGÕPGDQ�\DUDUODQPDN�J൴E൴�VRV\DO�KD\DWÕ�YH�൴ú�KD\DWÕQÕ�G�]HQ-
OH\HQ�E൴UoRN�൴úOHP൴�\DSPDN�൴o൴Q�GHYOHW�WDUDIÕQGDQ�YHU൴OHQ�N൴PO൴N�EHOJHOHU൴QH�
ED÷ÕPOÕGÕU��.൴PO൴N��E൴]൴P�N൴P�ROGX÷XPX]XQ�J|VWHUJHV൴G൴U�

9DWDQGDúODUÕQ�N൴PO൴N�ND\ÕWODUÕQÕQ�GR÷UX�E൴U�úHN൴OGH�WXWXOPDVÕ��J�oO��YH�oRN�
IDNW|UO��N൴PO൴N�GR÷UXODPDODUÕ�NXOODQÕOPDVÕ��|]HOO൴NOH�E�\�N�Q�IXVOX��ONHOHU�
G�ú�Q�OG�÷�QGH���]HU൴QGH�G൴NNDWOH�GXUXOPDVÕ�JHUHNHQ�E൴U�NRQXGXU��7RSOX-
PXQ� YH� HNRQRP൴OHU൴Q� WHNQRORM൴� WDEDQOÕ� G൴M൴WDO� G|Q�ú�P��� �ONHOHU൴�� YDWDQ-
GDúODUÕQÕ�N൴PO൴N�KÕUVÕ]OÕ÷ÕQD�NDUúÕ�NRUXPDN�YH�J�YHQO൴��oHYU൴P൴o൴�K൴]PHWOHU�
VD÷ODPDN�൴o൴Q�oDOÕúPD\D�YH�|QOHPOHU�DOPD\D�]RUODPDNWDGÕU��%X�൴KW൴\DFÕ�GD�
J�Q�P�]GH� E൴\RPHWU൴N� WHNQRORM൴OHU� NDUúÕODPD\D� \DUGÕPFÕ� ROPDNWDGÕU�� )൴-
]൴NVHO�YH�G൴M൴WDO�RODUDN�N൴PO൴N�KÕUVÕ]OÕ÷Õ� U൴VN൴Q൴�D]DOWDUDN��J�YHQO൴�YH�SUDW൴N�
NXOODQÕPÕ�VD÷ODPDN�൴o൴Q�\HQ൴�N൴PO൴N�\|QHW൴P൴�K൴]PHWOHU൴Q൴Q�X\JXODQPDVÕQÕ�
NROD\ODúWÕUPD\Õ� KHGHIOHPHNWHG൴U�� (�N൴PO൴N� NDUWODUÕ�� E൴\RPHWU൴N� SDVDSRUWODU�
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YH�H�HKO൴\HWOHU�J൴E൴�J�YHQO൴�N൴PO൴N�EHOJHOHU൴�X\JXODPDODUÕQD�JHo൴OPHV൴�EXQ-
ODUGDQ�ED]ÕODUÕGÕU�

9DWDQGDúODUÕQ� N൴PO൴NOHU൴QH� \|QHO൴N� E൴UH\VHO� VDOGÕUÕODU� NDGDU�� K�N�PHWOHU൴Q�
oHYU൴P൴o൴�V൴VWHPOHU൴QH�\|QHO൴N�GDKD�JHQ൴ú�oDSOÕ�VDOGÕUÕODU��KHP�N൴ú൴�J�YHQO൴÷൴-
Q൴�F൴GG൴�WHKO൴NHOHUH�PDUX]�EÕUDNÕUNHQ��KHP�GH�GHYOHWOHU൴Q�൴o�൴úOH\൴úOHU൴QGH�ND-
UÕúÕNOÕ÷D�QHGHQ�RODE൴OPHNWHG൴U��6DOGÕUJDQODUÕQ�V൴VWHPH�HU൴ú൴P�HOGH�HWPHV൴�YH\D�
E൴\RPHWU൴N�YHU൴OHU൴�WDNO൴W�HWPHV൴��GHYOHW൴Q�VD÷OÕN�YH�I൴QDQV�HQG�VWU൴OHU൴�J൴E൴�oRN�
ID]OD�DODQÕQÕ�U൴VN�DOWÕQD�VRNPDNWDGÕU��%X�VHEHSOH�XOXVDO�N൴PO൴NOHU൴Q�J�QFHO�YH�
GR÷UX�E൴U�ND\GÕQÕ�WXWPDN�YH�EXQODUÕ�NRUXPDN�oRN�|QHPO൴G൴U�

.൴PO൴N�WHVS൴WOHU൴��E൴UH\OHU�YH�K�N�PHWOHU�YH\D�|]HO�NXUXPODU�DUDVÕQGD�\DSÕ-
ODQGÕUÕOPÕú� E൴U� WRSOXPGD� IDDO൴\HW� J|VWHUPHQ൴Q� NROD\ODúWÕUÕOPDVÕQGD� |QHPO൴�
E൴U� URO�R\QDPDNWDGÕU��.൴ú൴Q൴Q�N൴PO൴÷൴Q൴�NDQÕWOD\DPDPDVÕ�QHW൴FHV൴QGH�� WHPHO�
KDNODUÕQÕ�NXOODQPDVÕ�YH�EX�KDNODUÕQÕ�WDOHS�HWPHV൴��oHú൴WO൴�GHYOHW�K൴]PHWOHU൴QH�
HU൴úPHV൴�YH�E൴UoRN�J�QO�N�IDDO൴\HW൴�\�U�WPHV൴�GH�P�PN�Q�RODPD\DFDNWÕU��+HU�
�ONHQ൴Q�NHQG൴�Q�IXV�SRS�ODV\RQODUÕQÕQ�E�\�NO�÷��G�ú�Q�OG�÷�QGH��EHOO൴�E൴U�
N൴ú൴\൴�WDQÕPODPDN�YH�൴GG൴D�HWW൴÷൴�N൴ú൴�ROXS�ROPDGÕ÷ÕQD�൴O൴úN൴Q�N൴PO൴N�GR÷UXOD-
PDVÕ�\DSPDN�ROGXNoD�|QHPO൴G൴U��$QFDN�N൴PO൴N�\|QHW൴P൴�DUWÕN�VDGHFH�N൴PO൴N�
NDUWÕ� YHUPHNOH� ൴OJ൴O൴� GH÷൴OG൴U�� E൴\RPHWU൴N� V൴VWHPOHU�YDVÕWDVÕ\OD� WRSODQDQ�oRN�
P൴NWDUGDN൴�N൴ú൴VHO�YH�KDVVDV�YHU൴Q൴Q�NRUXQPDVÕ�YH�\|QHW൴P൴�GH�J|]�DUGÕ�HG൴O-
PHPHO൴G൴U�

�����'å>42*97å�;*��?*1�;*7å�,�;*31åÔå

%൴\RPHWU൴N�YHU൴��E൴OJ൴�V൴VWHPOHU൴QGH�VDNODQDE൴OHQ�YH�E൴\RPHWU൴N�V൴VWHPOHU�WD-
UDIÕQGDQ�൴úOHQHE൴OHQ�G൴M൴WDO�E൴U�YHU൴G൴U��%X�E൴\RPHWU൴N�YHU൴OHU��KHUKDQJ൴�E൴U�VDO-
GÕUÕ�VRQXFXQGD�HOH�JHo൴U൴OPHV൴Q൴Q�HQJHOOHQPHV൴�DPDFÕ\OD�ú൴IUHO൴�E൴U�E൴o൴PGH�
VDNODQÕU��5DNDP�YH\D�KDUIWHQ�ROXúDQ�NODV൴N�ú൴IUHOHU�HOH�JHo൴U൴OG൴÷൴QGH��ú൴IUH\൴�
GH÷൴úW൴UPHN� ]DUDUÕQ� ROXúPDVÕQÕ� |QOH\HE൴O൴U� YH\D� D]DOWDE൴O൴UNHQ�� E൴\RPHWU൴N�
V൴VWHPOHUH�\DSÕODQ� VDOGÕUÕODUGD�E൴\RPHWU൴N�YHU൴OHU� GH÷൴úW൴U൴OHPHG൴÷൴� ൴o൴Q� oRN�
F൴GG൴� ]DUDUODUD� QHGHQ�RODE൴OPHNWHG൴U��%X� VHEHSOH� E൴\RPHWU൴N� V൴VWHPOHU൴Q� YH�
EX�V൴VWHPOHU�\ROX\OD�HOGH�HG൴OHQ�E൴\RPHWU൴N�YHU൴OHU൴Q�J�YHQO൴÷൴�oRN�|QHPO൴G൴U�

%൴\RPHWU൴N�WDQÕPODPD�YH�GR÷UXODPD��PXWODND�E൴U�E൴\RPHWU൴N�YHU൴�WDEDQÕQGDN൴�
E൴U� YHU൴� ND\GÕ� ൴OH� JHUoHNOHúW൴U൴OPH]��%൴\RPHWU൴N� YHU൴OHU� H�N൴PO൴N� NDUWÕ� YH\D�
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SDVDSRUW��DNÕOOÕ�WHOHIRQ�YE��൴o൴QH�\HUOHúW൴U൴OP൴ú�E൴U�o൴SWH�GH�VDNODQDE൴O൴U��%|\OH�
E൴U�GXUXPGD��N൴PO൴N�GR÷UXODPD�൴úOHP൴�V|]�NRQXVX�ROGX÷XQGD��o൴SWHN൴�YHU൴OHU�
NDUWÕQ�YH\D�SDVDSRUW�WDúÕ\ÕFÕVÕQÕQ�I൴]൴NVHO�YHU൴OHU൴�൴OH�NDUúÕODúWÕUÕOÕU���

9HU൴OHU൴Q� HOH�JHo൴U൴OPHV൴�� KHU� ]DPDQ�HOHNWURQ൴N� V൴VWHPOHUH�\DSÕODQ� VDOGÕUÕODU�
\ROX\OD� ROPDPDNWD�� |UQH÷൴Q� IRWR÷UDI�� Y൴GHR�� EHOJH� J൴E൴� N൴ú൴VHO� E൴OJ൴OHUGHQ�
ROXúDQ�HVN൴�VDE൴W�G൴VN൴Q�൴PKD�HG൴OPHGHQ�o|SH�DWÕOPDVÕ��NXUXPVDO�RUWDPODUGD-
N൴�]D\ÕI�SDURODODU��E൴OJ൴VD\DU�YH�D÷�J�YHQO൴÷൴QH�\|QHO൴N�\HWHUV൴]�X\JXODPDODU�
GD�YHU൴�൴KODOOHU൴QH�\RO�DoDE൴OPHNWHG൴U��6RV\DO�P�KHQG൴VO൴N�\|QWHPOHU൴�X\JX-
ODPDN�� E൴OJ൴VD\DU� NRUVDQOÕ÷Õ� \DSPDN�� GRQDQÕP� F൴KD]ODUÕQÕ� oDOPDN� J൴E൴� oRN�
VD\ÕGD�\|QWHPOH�YH\D�N൴ú൴OHU൴Q�\D�GD�NXUXPODUÕQ�F൴KD]ODUÕ�ND\EHWPHV൴�YH\D�
E൴OJ൴OHU൴�\HWHU൴QFH�NRUX\DPDPDVÕ�QHW൴FHV൴QGH�GH�oRN�VD\ÕGD�|QHPO൴�E൴OJ൴�HOH�
JHo൴U൴OPHNWHG൴U��

%൴\RPHWU൴N�YHU൴OHU൴�GHSRODPDN�൴o൴Q��X\JXODPD�W�U�QH�YH�JHUHNV൴Q൴POHU൴QH�ED÷OÕ�
RODUDN��\D\JÕQ�RODUDN�NXOODQÕODQ�E൴\RPHWU൴N�YHU൴�GHSRODPD�\|QWHPOHU൴�>��@�

x� 7DúÕQDE൴O൴U�$\JÕW��DNÕOOÕ�NDUW�YV��PDO൴\HWO൴G൴U��o�QN��E൴\RPHWU൴N�DNÕOOÕ�
NDUW�RNX\XFXVX�JHUHNO൴G൴U��

x� 0HUNH]v�%൴\RPHWU൴N�9HU൴�7DEDQÕ��XFX]GXU�IDNDW�E൴\RPHWU൴N�YHU൴OHU�JH-
QHOO൴NOH�D÷��]HU൴QGHQ�DNWDUÕOGÕ÷ÕQGDQ�J�YHQO൴N�U൴VN൴�YDUGÕU��ù൴IUHOHPH�
VRUXQODUÕ�GD�EXOXQPDNWDGÕU��

x� %൴UH\VHO�øú�øVWDV\RQODUÕ��YHU൴OHU�oHú൴WO൴�൴ú�൴VWDV\RQODUÕ�DUDVÕQGD�GD÷ÕWÕ-
ODUDN�J�YHQO൴÷൴�VD÷ODQPD\D�oDOÕúÕOÕU�DQFDN�PHUNH]v�YHU൴�WDEDQÕQD�J|UH�
oR÷X�]DPDQ�GDKD�D]�J�YHQO൴�ROPD�൴KW൴PDO൴�WDúÕ\DE൴OPHNWHG൴U��

<XUW� ൴o൴QGH�E൴\RPHWU൴N�YHU൴� WDEDQODUÕQÕQ�ROXúWXUXOPDVÕ��J൴]O൴O൴NOH� ൴OJ൴O൴�\DVDO�
]RUOXNODUÕ�YH�HW൴N�HQG൴úHOHU൴�DUWWÕUPDNWDGÕU��|UQH÷൴Q��YHU൴OHUH�N൴POHU൴Q�HU൴úHE൴O-
G൴÷൴��PHUNH]v�YHU൴�WDEDQODUÕQGD�\HU�DODQ�YHU൴�E�W�QO�÷����o�QF��úDKÕVODU�൴o൴Q�
YHU൴�NRUXPDVÕ��D\UÕPFÕOÕN�VRUXQODUÕ��YHU൴�GHSRODPD�NÕVÕWODPDODUÕ��YHU൴OHU൴Q�VXo�
NRQWURO��DPDFÕ\OD�NXOODQÕOPDVÕ�YH�PDKUHP൴\HW��]HU൴QGHN൴�HWN൴V൴�YE��8OXVOD-
UDUDVÕ�G�]H\GH��PDKUHP൴\HWOH�൴OJ൴O൴�\DVDO�]RUOXNODU�GDKD�GD�DUWPDNWDGÕU�>��@��
o�QN��PDKUHP൴\HW�YH�YHU൴�NRUXPD��]HU൴QGHN൴�HWN൴V൴��XOXVDO�YHU൴�WDEDQODUÕQGD�
O൴VWHOHQHQOHUH�NÕ\DVOD�GDKD�JHQ൴ú�E൴U�\HOSD]H\൴�HWN൴OHPHNWHG൴U�YH�W�P��ONHOHU�
IDUNOÕ� DQWODúPD�YH� DQODúPDODUGD� \HU� DODQ�PDKUHP൴\HW� KDNODUÕQD� WDP�RODUDN�
ED÷OÕ�GH÷൴OG൴U�>��@�

%൴\RPHWU൴N� V൴VWHPOHUGHQ� WRSODQDQ� YHU൴OHU൴Q� QH� NDGDU� V�UH\OH� VDNODQDFD÷Õ��
J�YHQFH� DOWÕQD� DOPDN� ൴o൴Q� KDQJ൴� DúDPDODUÕQ� X\JXODQDFD÷Õ�� �o�QF�� N൴ú൴OHUOH�
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SD\ODúÕOÕS� SD\ODúÕODPD\DFD÷Õ� YH� \DVD� X\JXOD\ÕFÕODUÕQÕQ� E൴U� E൴\RPHWU൴N� YHU൴�
WDEDQÕQÕ�WDUDPDN�൴o൴Q�KDQJ൴�VWDQGDUWODUÕ�X\JXODPDVÕ�JHUHNW൴÷൴�NRQXODUÕQGD�GH-
WD\OÕ�G�]HQOHPHOHU�JHUHNO൴G൴U��d�QN��E൴\RPHWU൴N�YHU൴�|]HO�YH�U൴VNO൴�E൴U�E൴OJ൴G൴U��
oDOÕQPDVÕ�YH\D� WHKO൴NH\H�J൴UPHV൴�GXUXPXQGD� ൴SWDO� HWPHN�YH\D�\HQ൴GHQ�G�-
]HQOHPHN�P�PN�Q�GH÷൴OG൴U��(÷HU�NROOXN�NXYYHWOHU൴�� WRSODGÕNODUÕ�E൴\RPHWU൴N�
YHU൴OHU൴�� �o�QF��N൴ú൴OHUFH�\|QHW൴OHQ�YHU൴� WDEDQODUÕQGD� VDNOÕ\RUVD�� EX��o�QF��
N൴ú൴OHUH��EX�YHU൴OHU൴QH�HU൴úHE൴OPH�YH�EX�YHU൴OHU൴�NRQWURO�HGHE൴OPH�൴PNkQÕQÕ�GD�
VXQGXNODUÕ�J|]�DUGÕ�HG൴OPHPHO൴G൴U�

�����'å>42*97å0�0478&31.0

+HU�N൴PO൴N�GR÷UXODPD�\|QWHP൴�൴o൴Q�U൴VN�EXOXQPDNWDGÕU��%൴\RPHWU൴N�WHNQROR-
M൴OHU��]D\ÕI�YH�NROD\FD�NÕUÕODE൴OHQ��XQXWXOXS�ND\EHG൴OHE൴OHQ��EDúNDODUÕ\OD�SD\-
ODúÕODE൴OHQ� YH� WHNUDU� NXOODQÕODQ� ú൴IUHOHU� ൴o൴Q� GDKD� J�YHQO൴� E൴U� DOWHUQDW൴I� J൴E൴�
J|U�QHE൴O൴U�DQFDN�E൴U�VÕ]ÕQWÕ�VRQXFXQGD�HOH�JHo൴U൴OG൴÷൴QGH�GH÷൴úW൴U൴OPHV൴�P�P-
N�Q�GH÷൴OG൴U��%൴U�VDOGÕUJDQÕQ�E൴\RPHWU൴N�YHU൴OHUH�HU൴úPHV൴�YH�EX�YHU൴OHU൴�NHQG൴�
\DUDUÕQD�NXOODQPDVÕ�NDUúÕODúÕODQ�E൴U�GXUXPGXU�

øVWHU� \�]� WDQÕPD� V൴VWHPOHU൴QGHQ� JHOHQ� \�]� IRWR÷UDIODUÕ�� ൴VWHU� WDUD\ÕFÕODUGDQ�
JHOHQ�SDUPDN�൴]OHU൴�ROVXQ�W�P�E൴\RPHWU൴N�YHU൴OHU��E൴U�QRNWDGD��E൴U�E൴OJ൴VD\DU�
V൴VWHP൴QGH��E൴U�YHU൴�WDEDQÕQGD�YH\D�WDúÕQDE൴O൴U�E൴U�GHSRODPD�D\JÕWÕQGD�VDNOD-
QDE൴OHQ�E൴U�G൴M൴WDO�IRUPDWD�G|Q�úW�U�O�U��6ÕUI�EX�V൴VWHPOHU൴Q�VDYXQPDVÕ]�EÕUD-
NÕOPDVÕ� VHEHE൴\OH� E൴OH� E൴\RPHWU൴N� YHU൴OHU൴Q� HOH� JHo൴U൴OPHV൴� V|]� NRQXVX� ROD-
E൴OPHNWHG൴U��'൴÷HU� WDUDIWDQ��NXOODQÕODQ�KHU�J�YHQO൴N�V൴VWHP൴QGH�ROGX÷X�J൴E൴��
E൴\RPHWU൴N�WDEDQOÕ�J�YHQO൴N�V൴VWHPOHU൴QGH�GH�V൴VWHP൴Q�NXOODQGÕ÷Õ�KHUKDQJ൴�E൴U�
\D]ÕOÕPD�\D�GD�GRQDQÕPD�\DSÕODE൴OHFHN�VDOGÕUÕODU�PHYFXWWXU�>��@��

%൴\RPHWU൴N�WHNQRORM൴OHUH�V൴VWHP൴Q�|]HOO൴÷൴QH�J|UH�IDUNOÕ�W�UGH�VDOGÕUÕODU�\DSÕ-
ODE൴OPHNWHG൴U��gUQH÷൴Q�� H÷HU� VDOGÕUJDQÕQ� F൴KD]D� I൴]൴NVHO� HU൴ú൴P൴�P�PN�QVH��
JHUHNO൴�D\DUODUÕ�\DSDUDN�V൴VWHP൴Q�NHQG൴�N൴PO൴÷൴Q൴�GR÷UXODPDVÕQÕ�VD÷OD\DE൴O൴U�
YH\D�HOH�JHo൴U൴OHQ�YHU൴OHU൴�EDúND�V൴VWHPOHUGH�WHNUDU�NXOODQDUDN�R�V൴VWHPOHUGH�
N൴PO൴N�GR÷UXODPDVÕ�\DSDE൴O൴U� 

6DKWH�\D�GD�NRS\DODQPÕú�E൴\RPHWU൴N�E൴OJ൴OHU൴�NXOODQDUDN��E൴U�E൴\RPHWU൴N�J�-
YHQO൴N�V൴VWHP൴Q൴�NDQGÕUPD�U൴VN൴�GH�JHO൴úHQ�WHNQRORM൴\OH�DUWPDNWDGÕU��gUQH÷൴Q��
DNÕOOÕ� WHOHIRQODUÕ� YH\D� WDEOHWOHU൴� DoPDN� ൴o൴Q�NXOODQÕODQ�\�]� WDQÕPD� V൴VWHPOH-
U൴��VDK൴E൴Q൴Q�IRWR÷UDIÕ�J|VWHU൴OHUHN�DOGDWÕODE൴O൴U��9H\D�VDOGÕUJDQODU��E൴U�SDUPDN�
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൴]൴Q൴�\DSD\�E൴U�V൴O൴NRQ��]HU൴QH�NRS\DOD\DUDN�YH\D�NDOÕSODQGÕUDUDN��E൴U�PRE൴O�
F൴KD]ÕQ�N൴O൴G൴Q൴�DoDE൴O൴U�YH\D�SHN�oRN�V൴VWHPH�HU൴ú൴P�VD÷OD\DE൴O൴UOHU��

ù൴UNHWOHU�� E൴OJ൴VD\DU�NRUVDQODUÕQÕQ�E൴U� DGÕP�|Q�QH�JHoPHN� ൴o൴Q� V�UHNO൴� \HQ൴�
oDOÕúPDODU�\DSPDNWDODU�DQFDN�N൴ú൴OHU�UXW൴Q�\HPH�൴oPH�IDDO൴\HWOHU൴�QHW൴FHV൴QGH�
oRN�VD\ÕGD�QHVQH\H�W�N�U�N��SDUPDN�൴]൴�YH�'1$¶ODUÕQÕ�EÕUDNPDNWD�YH�KÕUVÕ]OÕN�
൴o൴Q�VD\ÕVÕ]�IÕUVDW�VXQPDNWDODU��

.൴ú൴VHO�� NDPXVDO� YH\D� �ONHVHO� DODQGD� J�YHQO൴÷൴Q� WHNQRORM൴\OH� E൴UO൴NWH� DUWDQ�
|QHP൴�QHW൴FHV൴QGH��D\QÕ�KDWWD�EHON൴�GDKD�E�\�N�KÕ]OD�DUWDQ�NRUVDQOÕN�IDDO൴\HW-
OHU൴�VHEHE൴\OH��X]PDQODU�GD�J�YHQO൴N�DoÕNODUÕQÕ�WHVS൴W�HWPH\H�\|QHOP൴úOHUG൴U��
%X�KXVXVWD�|UQHN�YHUPHN�JHUHN൴UVH��

�x (UJRQRP൴N�QHGHQOHUGHQ�GROD\Õ��oR÷X�SDUPDN�൴]൴�RNX\XFXVXQXQ��SDU-
PD÷ÕQ� WDPDPÕ� \HU൴QH� E൴U� NÕVPÕQÕ� WDUDPDVÕ� VHEHE൴\OH�� NDUúÕODúWÕUPD�
VÕUDVÕQGD�NÕVP൴�ND\ÕWODU�NXOODQÕOPDNWDGÕU��$\UÕFD��SDUPDN� ൴]OHU൴�ED]Õ�
\D\JÕQ�|]HOO൴NOHU�GH�WDúÕPDNWDGÕU��%X�VHEHSOHUOH��1HZ�<RUN�hQ൴YHUV൴-
WHV൴QGHQ�3K൴O൴S�%RQWUDJHU�YH�DUDúWÕUPD�HN൴E൴��P�PN�Q�ROGX÷XQFD�oRN�
VD\ÕGD�NÕVP൴�SDUPDN�൴]൴\OH�HúOHúHQ�\HQ൴�SDUPDN�൴]OHU൴�ROXúWXUPDN�൴o൴Q�
E൴U�PDN൴QH�|÷UHQPH�WHNQ൴÷൴�NXOODQGÕODU�YH�³'HHS0DVWHU3U൴QW´�RODUDN�
DGODQGÕUGÕODU�� 6൴Q൴U� D÷ODUÕQÕ� |÷UHQPHN� YH� RSW൴P൴]H� HWPHN� ൴o൴Q� J൴UG൴�
RODUDN�1,67¶൴Q�YHU൴�WDEDQÕQGDQ�\DUDUODQGÕODU��%XQXQ�VRQXFXQGD���UH-
W൴OHQ�SDUPDN�൴]൴Q൴Q�DNÕOOÕ�WHOHIRQ��WDEOHW�YH�KDWWD�HY�J�YHQO൴N�V൴VWHP൴�
J൴E൴�\DOQÕ]FD�WHN�E൴U�N൴PO൴N�GR÷UXODPD�UXW൴Q൴QH�VDK൴S�F൴KD]ODUD�J൴U൴ú�
\DSDE൴OHFH÷൴Q൴�NHúIHWW൴OHU�>��@��

�x ����� \ÕOÕQGD�� $OPDQ\D¶QÕQ� /H൴S]൴J� NHQW൴QGH� G�]HQOHQHQ� ³&KDRV�
&RPPXQ൴FDW൴RQ´�NRQIHUDQVÕQGD��J�YHQO൴N�DUDúWÕUPDFÕODUÕ�-DQ�.U൴VVOHU�
YH� -XO൴DQ�$OEUHFKW�� KHP�+൴WDFK൴� KHP�GH�)XM൴WVX� WDUDIÕQGDQ� �UHW൴OHQ�
WDUD\ÕFÕODUÕ�VDKWH�HO�NXOODQDUDN�QDVÕO�DWODWDE൴OG൴NOHU൴Q൴�J|VWHUG൴OHU��%X-
QXQ� ൴o൴Q�NÕ]ÕO|WHV൴� I൴OWUHV൴�GHYUH�GÕúÕ�EÕUDNÕOPÕú�E൴U�NDPHUD\OD�NHQG൴�
HOOHU൴Q൴Q�IRWR÷UDIODUÕQÕ�oHNW൴OHU��.HV൴Q�VRQXo�HOGH�HWPHN�൴o൴Q����J�Q�
ER\XQFD������¶GHQ�ID]OD�IRWR÷UDI�GHQHPHV൴�\DSÕOGÕ÷Õ�EHO൴UW൴OG൴��'DKD�
VRQUD�EX�J|U�QW�\���E൴U�Nk÷ÕGD�QRUPDO�E൴U�HO�ER\XWXQGD�RODFDN�úHN൴OGH�
EDVWÕUGÕODU��\D]GÕUÕODQ�J|U�QW�\��EDOPXPX�൴OH�NDSODGÕODU�YH�EXQX�E൴U�
HO൴�V൴P�OH�HWPHN�൴o൴Q�NXOODQGÕODU��

%DKV൴�JHoHQ�úHN൴OOHUGHN൴�DOGDWPDODUGDQ�NRUXQPDN�YH�E൴\RPHWU൴N�WHNQRORM൴OH-
U൴Q��|O��N൴ú൴OHU൴Q�YH\D�EDúND�úHN൴OGH�HWN൴V൴]�NÕODE൴OHFHN�\|QWHPOHUOH�NXOODQÕFÕ-
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ODUÕQ�IRWR÷UDIODUÕQÕ�\D�GD�Y൴GHRODUÕQÕ�GR÷UXODPDPDVÕQÕ�VD÷ODPDN�൴o൴Q�³FDQOÕOÕN�
WHVS൴W൴´�JHUHNO൴G൴U�>��@��%X�QHGHQOH��E൴\RPHWU൴N�FDQOÕOÕN�WHVS൴W൴�JHQHOO൴NOH�SDU-
PDN�൴]൴�WDUDPDODUÕQGD�Y�FXW�VÕFDNOÕ÷ÕQÕQ�NRQWURO�HG൴OPHV൴Q൴�YH\D�VHV�WDQÕPDGD�
SRWDQV൴\HO�oDOPD�\DQNÕVÕQÕ�൴oHU൴U��\�]�WDQÕPDGD�EXODQÕNOÕN�YH\D�ER]XOPD�YH�
|]HOO൴N�HúOHúPHV൴�DUDU��%X�VD\HGH�\DSD\��SURWH]��VDKWH�\D�GD�FDQVÕ]�RUJDQODU�
NXOODQPD� ൴PNkQÕ�RUWDGDQ�NDONPÕú�ROXU��6DOGÕUJDQODUÕQ� VDKWH� VHV�YH\D�Y൴GHR�
�UHWPH\H�RGDNODQÕUNHQ��FDQOÕOÕN�DOJRU൴WPDVÕQÕ�DWODWPDODUÕ�JHUHNO൴G൴U�>��@�

&DQOÕOÕN� DOJÕODPD� \|QWHPOHU൴�� NXOODQÕFÕODUGDQ� J|]OHU൴Q൴� NÕUSPDVÕQÕ�� J�O�P-
VHPHV൴Q൴��EDúÕQÕ�VDOODPDVÕQÕ�� UHQNO൴�\DQÕS�V|QHQ� ÕúÕNODUÕ� ൴]OHPHV൴Q൴�� UDVWJHOH�
\�]OHU� \DSPDVÕQÕ�� UDVWJHOH� NRQXúPDVÕQÕ� YH� oRN� GDKD� ID]ODVÕQÕ� ൴VWHPHNWHG൴U�
DQFDN�EX�HVN൴�WHNQ൴NOHU൴Q�oR÷XQXQ�³'HHSIDNHV´�WDUDIÕQGDQ�NROD\FD�WDNO൴W�HG൴O-
G൴÷൴�J|U�OPHNWHG൴U��'HHSIDNHV�HQ�JHQHO�WDQÕPÕ\OD��PHYFXW�E൴U�J|U�QW�GH�YH\D�
Y൴GHRGD�\HU�DODQ�E൴U�N൴ú൴Q൴Q��\�]�൴IDGHOHU൴Q൴Q��WDYÕUODUÕQÕQ�YH\D�VHV൴Q൴Q��\DSD\�
V൴Q൴U� D÷ODUÕ��\�]�KDU൴WDODPD� WHNQRORM൴V൴�YH�\DSD\�]HNk�NXOODQÕODUDN��E൴U�EDú-
ND� N൴ú൴Q൴Q� J|U�QW�V�� ൴OH� GH÷൴úW൴U൴OG൴÷൴�� WDNO൴W� HG൴OHE൴OG൴÷൴� E൴U�PHG\D� W�U�G�U�
YH�GHU൴Q�|÷UHQPH��GHHS�OHDUQ൴QJ��YH�VDKWH��IDNH��NHO൴PHOHUGHQ�W�UHW൴OP൴ú�E൴U�
E൴UOHú൴N� NHO൴PHG൴U� >��@�� ù൴PG൴OHUGH� oRN� VD\ÕGD� VRV\DO�PHG\D� SODWIRUPXQGD�
H÷OHQFH�DPDoOÕ�NXOODQÕOGÕ÷ÕQD�úDK൴W�ROGX÷XPX]�EX�X\JXODPDODUÕQ��\DNÕQ�JHOH-
FHNWH�GDKD�NDO൴WHO൴�J|U�QW�OHU��UHWHFH÷൴��൴QVDQ�VHV൴Q൴�WDNO൴W�HGHFHN�NDGDU�JHO൴-
úHFH÷൴�YH�FDQOÕOÕN�WHVS൴W൴�RODQODU�GD�GkK൴O�ROPDN��]HUH��E൴UoRN�\�]�WDQÕPD�V൴V-
WHP൴Q൴�JHoHFHN�NDGDU�EDúDUÕOÕ�RODFD÷Õ�X]PDQODUFD�EHO൴UW൴OPHNWHG൴U��<D]ÕOÕPÕQ��
|]HOO൴NOH�E൴\RPHWU൴N�|]oHN൴P�YHU൴OHU൴Q൴Q�|Q�P�]GHN൴�\ÕOODUGD�NDUDQOÕN�D÷GD�
GDKD�NROD\�HU൴ú൴OHE൴O൴U�ROPDVÕ�VRQXFXQGD��N൴PO൴N�KÕUVÕ]OÕ÷ÕQÕ�JHUoHNOHúW൴UPHN�
൴o൴Q�J൴GHUHN�GDKD�ID]OD�NXOODQÕODFD÷Õ�GD�YXUJXODQPDNWDGÕU��%X�DoÕGDQ��]DUDUOÕ�
NXOODQÕPÕQ�|QOHQPHV൴�൴o൴Q�GDKD�J�oO��J�YHQO൴N�WHGE൴UOHU൴QH���UHW൴P��GD÷ÕWÕP�
YH�NXOODQÕP�GXUXPODUÕ�൴o൴Q�GDKD�GHWD\OÕ�KXNXN൴�G�]HQOHPHOHUH�൴KW൴\Do�GX\X-
ODFD÷Õ�DoÕNWÕU�

*HoW൴÷൴P൴]�\ÕO, E൴\RPHWU൴N�J�YHQO൴N�I൴UPDVÕ�%൴RVWDU���WDUDIÕQGDQ��E൴U�P൴O\RQ-
GDQ�ID]OD�SDUPDN�൴]൴�YH�G൴÷HU�KDVVDV�YHU൴OHU൴Q�DoÕ÷D�oÕNWÕ÷Õ�EHO൴UW൴OG൴��$UDúWÕU-
PDFÕODU�DoÕ÷D�oÕNDQ�YHU൴OHU�DUDVÕQGD�D\UÕFD��N൴ú൴OHU൴Q�IRWR÷UDIODUÕQÕQ��\�]�WDQÕ-
PD�YHU൴OHU൴Q൴Q�� ൴V൴POHU൴Q൴Q��DGUHVOHU൴Q൴Q��ú൴IUHOHU൴Q൴Q�� ൴VW൴KGDP�JHoP൴úOHU൴Q൴Q�
YH�J�YHQO൴�DODQODUD�QH�]DPDQ�HU൴úW൴NOHU൴Q൴�J|VWHUHQ�ND\ÕWODUÕQ�EXOGX÷XQX�V|\-
OHG൴OHU��%൴UOHú൴N�.UDOOÕN�%�\�NúHK൴U�3RO൴V൴�GH�GkK൴O�ROPDN��]HUH�G�Q\D�oDSÕQGD�
E൴QOHUFH�ú൴UNHW�WDUDIÕQGDQ�J�YHQO൴�WHV൴VOHU൴Q�EHO൴UO൴�E|O�POHU൴QH�HU൴ú൴P൴�NRQWURO�
HWPHN�൴o൴Q�NXOODQÕOGÕ÷Õ�G�ú�Q�OG�÷�QGH��P൴O\RQODUFD�YHU൴Q൴Q�NRQWUROV�]FH�RU-
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WDOÕNWD�GRODúWÕ÷Õ�YH�EXQXQ�VRQXFXQGD�൴úOHWPHOHU൴Q��NXUXOXúODUÕQ�YH�oDOÕúDQODUÕQ�
E�\�N�E൴U�U൴VN�DOWÕQGD�ROGX÷X�DoÕNWÕU�

%൴OJ൴VD\DU�NRUVDQODUÕ�� VDGHFH�E൴\RPHWU൴N�N൴PO൴N�GR÷UXODPD�GRQDQÕPÕ�YH�
F൴KD]ODUÕQGD� EXOXQDQ� NXVXUODUGDQ� GH÷൴O�� D\QÕ� ]DPDQGD� YHU൴OHU൴Q� WRSODQ-
PDVÕ�YH�GHSRODQPDVÕQGDQ�GD�\DUDUODQPD\Õ�KHGHIOHPHNWHG൴U��<DYDú�\DYDú�
KD\DWÕPÕ]D� J൴UPH\H� EDúOD\DQ� E൴\RPHWU൴N� V൴VWHPOHU�� ൴KW൴\DoODU� GR÷UXOWX-
VXQGD�GDKD�GD�\D\JÕQODúDFDN�YH�EXQXQ�VRQXFXQGD�GD�V൴EHU�VXoOXODU� ൴o൴Q�
GDKD� ID]OD� GH÷HU� ND]DQDFDN� YH� KÕUVÕ]OÕN�� VDKWHNkUOÕN� U൴VN൴� GH� GDKD� ID]OD�
DUWDFDNWÕU�� %X� VHEHSOH�� EX� U൴VNOHUGHQ� NRUXQPDN� ൴o൴Q�� E൴\RPHWU൴N� YHU൴OHU�
J�oO��ú൴IUHOHUOH�ú൴IUHOHQPHO൴�YH�J�YHQO൴�VXQXFXODUGD�VDNODQPDOÕ��VHQV|UOHU��
WDUD\ÕFÕODU�YH�G൴÷HU�GRQDQÕPODUÕQ�DQRUPDOO൴NOHU൴�GDKD� ൴\൴� WHVS൴W�HG൴QFH\H�
NDGDU��E൴\RPHWU൴�oRN�IDNW|UO��E൴U�N൴PO൴N�GR÷UXODPD�V൴VWHP൴Q൴Q�E൴U�SDUoDVÕ�
RODUDN�NXOODQÕOPDOÕGÕU��%X�NDSVDPGD��VDOGÕUJDQODUGDQ�E൴U�DGÕP�|QGH�ROPDN�
൴VWH\HQ�KHU�GHYOHW൴Q�YH�KHU�NXUXOXúXQ�E൴O൴QoOHQG൴U൴OPHV൴�YH�H÷൴W൴OPHV൴�DQD�
DPDo�KkO൴QH�JHW൴U൴OPHO൴G൴U�

�����-:0:0å�)�?*31*2*1*7

%൴\RPHWU൴N�WHNQRORM൴Q൴Q�\D\JÕQODúPDVÕ��oRN�VD\ÕGD�E൴\RPHWU൴N�YHU൴Q൴Q�NRQW-
UROV�]�E൴U�úHNO൴GH�WRSODQPDVÕQD�YH�൴úOHQPHV൴QH�QHGHQ�ROXUNHQ��൴QVDQ�KDNODUÕ��
|]HO�KD\DWÕQ�J൴]O൴O൴÷൴��WHPHO�KDN�YH�|]J�UO�NOHU��D\UÕPFÕOÕN�\DSPDPD�YH�VD-
YXQPDVÕ]�JUXSODUÕQ�NRUXQPDVÕ�J൴E൴�SHN�oRN�NRQXGD�GD�ED]Õ�VRUXODUÕ�J�QGHPH�
JHW൴UPHNWHG൴U��%X�NDSVDPGD��E൴\RPHWU൴N�YHU൴OHU൴Q�J൴]O൴O൴÷൴Q൴Q� VD÷ODQPDVÕQÕ��
WHPHO�KDN�YH�|]J�UO�NOHUH�VD\JÕ�GX\XODFDN�úHN൴OGH�\|QHW൴P൴Q൴��NXUXOXúODUÕQ�
E൴\RPHWU൴N�YHU൴OHU൴Q�WRSODQPDVÕ��VDNODQPDVÕ��NXOODQÕOPDVÕ�YH�SD\ODúÕOPDVÕ�൴OH�
൴OJ൴O൴�NRQXODUGD�X\DFDNODUÕ�VWDQGDUWODUÕ�YH�\DVDO�G�]HQOHPHOHU൴�KD]ÕUODPDN�GD�
DUWÕN�NDoÕQÕOPD]�ROPXúWXU�

%൴UH\OHU൴Q�E൴OJ൴V൴�YH\D�RQD\Õ�ROPDGDQ�E൴U�NDODEDOÕ÷ÕQ� ൴o൴QGHN൴� W�P�\�]OH-
U൴Q� WDUDQDUDN�E൴\RPHWU൴N�YHU൴OHU൴Q� WRSOX�RODUDN� WRSODQPDVÕ� YH� VDNODQPDVÕ��
J൴]O൴O൴N�KDNNÕQGD�E൴UoRN�HQG൴úH\൴�GH�EHUDEHU൴QGH�JHW൴U൴U��*�oO��\DVDO�oHUoH-
YHOHU൴Q�YH�NDWÕ�|QOHPOHU൴Q�\RNOX÷XQGD��E൴\RPHWU൴N�WHNQRORM൴OHU��D\UÕPFÕOÕN��
SURI൴O�ROXúWXUPD�YH�N൴WOHVHO�J|]HW൴P൴�NROD\ODúWÕUPDN�൴o൴Q�X\JXODPDODUÕ�JH-
Q൴úOHWHE൴OG൴÷൴QGHQ��J൴]O൴O൴N�YH�N൴ú൴VHO�J�YHQO൴÷H�NDUúÕ�F൴GG൴�E൴U� WHKG൴W�ROXú-
WXUPDNWDGÕU��
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$UWDQ�G൴M൴WDO�KD\DW�� ൴úOHU൴Q�GH�G൴M൴WDO�RUWDPGDQ�\�U�W�OPHV൴QH�VÕQÕUVÕ]� ൴PNkQ�
VD÷ODPDNWD��൴ú�G�Q\DVÕQGD�YH�W൴FDU൴�SODWIRUPGD��൴ú�VDK൴SOHU൴Q൴Q��oDOÕúDQODUÕQÕQ��
P�úWHU൴OHU൴Q൴Q� YH\D� ൴ú� RUWDNODUÕQÕQ� KHU� ]DPDQN൴QGHQ� GDKD� ID]OD� E൴\RPHWU൴N�
YHU൴V൴Q൴Q�WRSODPDVÕQD�YH�EX�YHU൴OHU൴�W൴FDU൴�DPDoODU�൴o൴Q�NXOODQPDVÕQD�\RO�Do-
PDNWDGÕU��%XQD�UD÷PHQ��oR÷X�൴ú�VDK൴E൴��൴ú൴QH�\DUD\ÕS�\DUDPDGÕ÷ÕQD�EDNPDGDQ�
WRSODGÕNODUÕ�EX�YHU൴OHU൴�PDO൴\HWWHQ�WDVDUUXI�HWPHN�൴o൴Q�\HWHUV൴]�YHU൴�J�YHQO൴÷൴�
|QOHPOHU൴\OH�GHSRODPD\Õ�YH\D�൴úOHPH\൴�WHUF൴K�HWPHNWHG൴U�

%X�ED÷ODPGD��N൴ú൴VHO�YHU൴OHU൴Q�J൴]O൴�WXWXOPDVÕQÕQ�YH�N|W�\H�NXOODQÕOPDPDVÕ-
QÕQ��\DOQÕ]FD�JHUHNW൴÷൴QGH�YH�\DVDO�ROGX÷X�|Oo�GH�WRSODQPDVÕQÕQ�VRQ�GHUHFH�
|QHPO൴� ROGX÷X� GHYOHWOHUFH� IDUN� HG൴OPH\H� EDúODQPÕúWÕU��<DSÕODQ� G�]HQOHPH-
OHUGH�� WRSODQDQ�N൴ú൴VHO�YHU൴OHU൴Q��E൴U�NDQXQ൴�JHUHNoH\H�GD\DQGÕUÕOPD��N൴ú൴VHO�
YHU൴V൴�൴úOHQHQ�൴OJ൴O൴�N൴ú൴Q൴Q�E൴OJ൴V൴�YH�DoÕN�UÕ]DVÕ�൴OH�WRSODQPD��GR÷UX��HNV൴NV൴]�
YH�J�QFHO�ROPDVÕQÕ�VD÷ODPD�NRQXODUÕQGD�X\DUÕODU�൴oHUG൴÷൴�J|U�OPHNWHG൴U��%X-
QXQOD�GD�\HW൴Q൴OPH\HUHN��VDNODQDQ�YHU൴OHU൴Q�J�YHQO൴÷൴Q൴�VD÷ODPDN�YH�\HWN൴V൴]�
HU൴ú൴P൴�|QOHPHN� ൴o൴Q� HWN൴O൴� ൴GDU൴� YH� WHNQ൴N� WHGE൴UOHU൴Q� DOÕQPDVÕ�JHUHNW൴÷൴� GH�
DoÕNoD�EHO൴UW൴OPHNWHG൴U�

.൴ú൴VHO�YHU൴OHU൴Q�NRUXQPDVÕQD�\|QHO൴N�൴ON�KXNXN�G�]HQOHPHOHU൴�������\ÕOÕQGD�
$OPDQ\D�������\ÕOÕQGD�øVYHo�YH������\ÕOÕQGD�$%'¶GH�\DSÕODQ�\DVD�PHW൴QOH-
U൴�RODUDN�൴IDGH�HG൴OPHNWHG൴U�>��@��$YUXSD¶GD�����¶O൴�\ÕOODUGDQ�൴W൴EDUHQ��EDúWD�
øNW൴VDG൴�øú�%൴UO൴÷൴�YH�.DONÕQPD�7HúN൴ODWÕ¶QÕQ��2(&'�±2UJDQ൴VDW൴RQ�IRU�(FR-
QRP൴F�&RRSHUDW൴RQ�DQG�'HYHORSPHQW��³g]HO�+D\DWÕQ�.RUXQPDVÕ�YH�.൴ú൴VHO�
9HU൴OHU൴Q�6ÕQÕU�gWHV൴�$NÕúÕQD�øO൴úN൴Q�5HKEHU�øONHOHU൴´�൴OH�$YUXSD�.RQVH\൴¶Q൴Q�
³����QR¶OX�.৻ú৻VHO�9HU৻OHU৻Q�2WRPDW৻N�øúOHPH�7DE৻�7XWXOPDVÕ�.DUúÕVÕQGD�%৻-
UH\OHU৻Q�.RUXQPDVÕ�6|]OHúPHV৻´����¶OÕ�\ÕOODUGD�%൴UOHúP൴ú�0൴OOHWOHU൴Q�³%৻OJ৻VD-
\DUOD�øúOHQHQ�.৻ú৻VHO�9HU৻�'RV\DODUÕQD�øO৻úN৻Q�5HKEHU�øONHOHU৻´�൴OH�³95/46/EC 
VD\ÕOÕ�.৻ú৻VHO�9HU৻OHU৻Q�øúOHQPHV৻�YH�6HUEHVW�'RODúÕPÕ�%DNÕPÕQGDQ�%৻UH\OHU৻Q�
.RUXQPDVÕQD�øO৻úN৻Q�$YUXSD�3DUODPHQWRVX�YH�$YUXSD�'৻UHNW৻I৻´������¶O൴�\ÕO-
ODUGD�³����QR¶OX�.৻ú৻VHO�9HU৻OHU৻Q�2WRPDW৻N�øúOHPH�7DE৻�7XWXOPDVÕ�.DUúÕVÕQGD�
%৻UH\OHU৻Q�.RUXQPDVÕ�6|]OHúPHV৻QH�(N�'HQHWOH\৻F৻�0DNDPODU�YH�6ÕQÕU�$úDQ�
9HU৻�$NÕúÕQD�øO৻úN৻Q�3URWRNRO´�YH�Q൴KD\HW����������$YUXSD�%৻UO৻÷৻�*HQHO�9HU৻�
.RUXPD�7�]�÷���*'35��൴OH�N൴ú൴VHO�YHU൴OHU൴Q�NRUXQPDVÕ�KDNNÕ�KXNXN൴�DODQGD�
NDEXO�HG൴OP൴úW൴U�

$PHU൴ND�%൴UOHú൴N�'HYOHWOHU൴¶QGH�൴VH��E൴\RPHWU൴N�E൴OJ൴�J൴]O൴O൴÷൴Q൴Q�\DVDO�oHUoH-
YHV൴�RODQ�,OO൴QR൴V�%൴\RPHWU൴N�%൴OJ൴�*൴]O൴O൴÷൴�<DVDVÕ��%,3$���%൴RPHWU൴F�,QIRU-
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PDW൴RQ�3U൴YDF\�$FW�������\ÕOÕQGD�NDEXO�HG൴OP൴úW൴U��%,3$¶\D�HN�RODUDN��G൴÷HU�
H\DOHWOHUGHQ�7H[DV� ����¶GD��:DVK൴QJWRQ� ����¶GH� E൴\RPHWU൴N� E൴OJ൴� J൴]O൴O൴÷൴�
\DVDODUÕQÕ�RQD\ODGÕ�>��@��%,3$��G൴÷HU�N൴ú൴VHO�YHU൴\OH�൴OJ൴O൴�G�]HQOHPHOHUGH�RO-
GX÷X�J൴E൴��E൴\RPHWU൴N�WDQÕPOD\ÕFÕODUÕQ�YH�E൴OJ൴OHU൴Q�WRSODQPDVÕQÕ��NXOODQÕOPD-
VÕQÕ��NRUXQPDVÕQÕ��൴úOHQPHV൴Q൴��GHSRODQPDVÕQÕ��VDNODQPDVÕQÕ�YH�൴PKD�HG൴OPH-
V൴Q൴�G�]HQOHPH\H�\DUGÕPFÕ�ROPDN�൴o൴Q�KD]ÕUODQPÕúWÕU��

&DO൴IRUQ൴D� 7�NHW൴F൴� *൴]O൴O൴N�<DVDVÕ� �&&3$� �� &DO൴IRUQ൴D� &RQVXPHU� 3U൴YDF\�
$FW���*'35¶D� EHQ]HU� úHN൴OGH� ³E൴\RPHWU൴N� YHU൴OHU൴´� WDQÕPODPDNWD� ROXS�� W�-
NHW൴F൴OHU൴Q� ൴]Q൴� ROPDGDQ� ൴úOHWPHOHU� WDUDIÕQGDQ� WRSODQDQ�E൴\RPHWU൴N�YHU൴OHU൴Q�
NDPX\D�DoÕN�E൴OJ൴OHU�ROPDGÕ÷ÕQÕ�DoÕNoD�EHO൴UWPHNWHG൴U��&&3$��'1$��൴U൴V�YH�
UHW൴QD�WDUDPDODUÕ��SDUPDN�൴]OHU൴��GDPDU�|U�QW�OHU൴��VHV�ND\ÕWODUÕ�YH�WDQÕPOD\Õ-
FÕ�E൴OJ൴OHU�൴oHUHQ�X\NX��VD÷OÕN�YH\D�HJ]HUV൴]�YHU൴OHU൴Q൴�G�]HQOHPHNOH�E൴UO൴NWH��
*'35¶GDQ�IDUNOÕ�RODUDN��E൴\RPHWU൴N�YHU൴OHU�൴o൴Q�D\UÕ�YH\D�GDKD�ID]OD�NRUX\X-
FX�E൴U�G�]HQOHPH�൴oHUPHPHNWHG൴U�

������� ,)57�,JSJWFQ�)FYF�5WTYJHYNTS�7JLZQFYNTS�Ʒ��
&'�,JSJQ�;JWN�0TWZRF�9´_´Õ´�

.൴ú൴VHO� YHU൴OHU൴Q� NRUXQPDVÕ� DODQÕQGD�$%¶GH� ����� \ÕOÕQGD� \�U�UO�÷H� J൴UHQ�
������(&�VD\ÕOÕ�$%�9HU൴�.RUXPD�'൴UHNW൴I൴��GDKD�VRQUDGDQ�൴KW൴\DoODU�GR÷UXOWX-
VXQGD�JHQ൴úOHW൴O൴S�J�QFHOOHQP൴ú�YH�$YUXSD�3DUODPHQWRVX�WDUDIÕQGDQ����1൴VDQ�
�����WDU൴K൴QGH�³*HQHO�9HU൴�.RUXPD�7�]�÷���*'35���*HQHUDO�'DWD�3URWHFW൴-
RQ�5HJXODW൴RQ�´�DGÕQÕ�DOPÕúWÕU�YH����0D\ÕV�����¶GHQ�൴W൴EDUHQ�\�U�UO�NWHG൴U��
*'35¶ÕQ�\�U�UO�÷H�J൴UPHV൴Q൴Q�DUGÕQGDQ��������(&�VD\ÕOÕ�$%�9HU൴�.RUXPD�
'൴UHNW൴I൴� \�U�UO�NWHQ� NDONPÕú� ROXS�� EX� WDU൴KWHQ� ൴W൴EDUHQ� V|]� NRQXVX�*'35�
K�N�POHU൴��N�UHVHO�DQODPGD�QHUHGH�K൴]PHW�YHUG൴÷൴QH�YH�IDDO൴\HWWH�EXOXQGX-
÷XQD�EDNÕOPDNVÕ]ÕQ��*'35¶ÕQ�X\JXODPD�DODQÕQGDN൴�KHU�YHU൴�VRUXPOXVX�YHU൴�
൴úOH\HQ�EDNÕPÕQGDQ�ED÷OD\ÕFÕ�ROXS��൴úOHPH�NRQX�KHU�N൴ú൴VHO�YHU൴Q൴Q�GH�KXNXN൴�
J�YHQFHV൴Q൴�VD÷ODPD\Õ�DPDoODPDNWDGÕU�

*'35�NDSVDPÕQGD�E൴\RPHWU൴N�YHU൴OHU�³+DVVDV�9HU൴´�NDSVDPÕQGD�VD\ÕOPDNWD�
YH�GDKD�\�NVHN�NRUXPD�YH�J൴]O൴O൴N�|QJ|U�OPHNWHG൴U�

7�]�÷�Q�NDSVDPÕQD�EDNÕOGÕ÷ÕQGD�PG������¶WH�%൴\RPHWU൴N�9HU൴�NDYUDPÕ���

³\�]�J|U�QW�OHU৻�YH\D�GDNW৻ORVNRS৻N�YHU৻OHU�J৻E৻�E৻U�JHUoHN�N৻ú৻Q৻Q�
|]J�Q�E৻U�úHN৻OGH�WHúK৻V�HG৻OPHV৻Q৻�VD÷OD\DQ�YH\D�WH\৻W�HGHQ�I৻]৻NVHO��
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I৻]\RORM৻N�YH\D�GDYUDQÕúVDO�|]HOO৻NOHU৻QH�৻O৻úN৻Q�RODUDN�VSHV৻I৻N�WHN-
Q৻N�৻úOHPHGHQ�ND\QDNODQDQ�N৻ú৻VHO�YHU৻OHU´�RODUDN�WDQÕPODPDNWDGÕU�

0G�����X\DUÕQFD�൴VH��³«E৻U�JHUoHN�N৻ú৻Q৻Q�N৻PO৻N�WHúK৻V৻Q৻Q�\DSÕOPDVÕ�DPD-
FÕ\OD�JHQHW৻N�YHU৻OHU�৻OH�E৻\RPHWU৻N�YHU৻OHU৻Q�৻úOHQPHV৻�\DVDNWÕU�´�GHQPHNWHG൴U��
%൴U�YHU൴Q൴Q�E൴\RPHWU൴N�YHU൴�NDSVDPÕQGD�GH÷HUOHQG൴U൴OHE൴OPHV൴�൴o൴Q�R�YHU൴Q൴Q�
VDGHFH�R�N൴ú൴\൴�WDQÕPOD\DE൴OPH�\D�GD�GR÷UXOD\DE൴OPH�|]HOO൴÷൴QH�VDK൴S�ROPDVÕ�
JHUHN൴U�

%൴U� E൴\RPHWU൴N� YHU൴Q൴Q� ൴úOHQHE൴OPHV൴� ൴o൴Q�� YHU൴Q൴Q� ൴úOHQG൴÷൴� �ONHQ൴Q� XOXVDO�
PHY]XDWODUÕQGD� YH\D�$YUXSD� %൴UO൴÷൴� PHY]XDWÕ� X\DUÕQFD� KXNXND� YH� ൴úOHPH�
DPDFÕQD�X\JXQ�E൴U�IDDO൴\HWWH�EXOXQPDVÕ�JHUHNPHNWHG൴U��(÷HU�EX�KXVXVWD�KHU-
KDQJ൴�E൴U�PDGGH�NDSVDPÕQD�J൴UP൴\RUVD��E൴\RPHWU൴N�YHU൴V൴�൴úOHQHQ�N൴ú൴Q൴Q�DoÕN�
UÕ]DVÕQÕQ�DOÕQPDVÕ�JHUHNW൴÷൴�W�]�NWH�G�]HQOHQP൴úW൴U��+൴oE൴U�N൴ú൴VHO�YHU൴��W�]�N-
WH�EHO൴UW൴OG൴÷൴�úHN൴OGH�\DSÕOPDGÕ÷Õ�YH\D�൴OJ൴O൴�N൴ú൴GHQ��N൴ú൴VHO�YHU൴�VDK൴E൴QGHQ��
DoÕN�E൴U�RQD\�DOPDGÕ÷Õ�V�UHFH�൴úOHQHPH]��øOJ൴O൴�N൴ú൴�EX�൴]Q൴�൴VWHG൴÷൴�]DPDQ�൴SWDO�
HWPH�KDNNÕQD�VDK൴SW൴U�

������VD\ÕOÕ�'൴UHNW൴I൴Q൴Q�WHPHO�GD\DQD÷Õ�HVDVHQ��$YUXSD�øQVDQ�+DNODUÕ�6|]OHú-
PHV൴Q൴Q����PDGGHV൴\OH�NRUXPD�DOWÕQD�DOÕQDQ�³g]HO�+D\DWÕQ�*൴]O൴O൴÷൴�YH�$൴OHQ൴Q�
.RUXQPDVÕ�+DNNÕ´�൴OH�$%�7HPHO�+DNODU�ùDUWÕ¶QGD�\HU�DODQ�³g]HO�+D\DW�YH�$൴OH�
+D\DWÕQD�6D\JÕ�+DNNÕ��PDGGH���´�ROXS��*'35�GH�EX�WHPHO��]HU൴QGHQ�ROXúWXUXO-
PXúWXU��%X�NDSVDPGD�W�]�N���\H�GHYOHWOHUH��E൴\RPHWU൴N�E൴OJ൴OHU൴Q�൴úOHQPHV൴\OH�
൴OJ൴O൴�RODUDN�*'35¶Q൴Q�o൴]G൴÷൴� VÕQÕUÕ� DúPDPDN�YH� WHPHO�KDN�YH�|]J�UO�NOHUH�
D\NÕUÕ�ROPDPDN�NRúXOX\OD�EDúND�VÕQÕUODPDODU�JHW൴UPH�|]J�UO�÷��WDQÕPÕúWÕU�

*'35� WHPHOO൴� E൴U� YHU൴� NRUXPD� X\JXODPDVÕQD� VDK൴S� RODQ� %൴UOHú൴N�.UDOOÕN�
FHSKHV൴QGH�� %൴UOHú൴N� .UDOOÕN� 9HU൴� .RUXPD� 2WRU൴WHV൴� �,&2� �� ,QIRUPDW൴RQ�
&RPP൴VV൴RQHU¶V�2II൴FH���øQJ൴OWHUH�*HO൴U�YH�*�PU�N�øGDUHV൴��+05&�±�+0�
5HYHQXH	&XVWRPV�¶Q൴Q�WHOHIRQ�GHVWHN�KDWWÕQÕ�DUD\DQ�NXOODQÕFÕODUÕQ�VHV�ND\-
GÕ�YHU൴OHU൴Q൴Q�൴úOHQHUHN��RWRPDW൴N�E൴U�VHV�WDQÕPD��9R൴FH�,'��V൴VWHP൴�NXUXOPD-
VÕ\OD�൴OJ൴O൴�E൴U�ROD\Õ�൴QFHOHP൴ú�YH�DoÕN�UÕ]D�DOÕQPDGDQ�൴úOHQHQ�\DNODúÕN�EHú�
P൴O\RQ�NXOODQÕFÕ� YHU൴V൴Q൴Q� V൴O൴QPHV൴� \|Q�QGH�NDUDU� YHUP൴úW൴U� >��@� .DUDUD�
J|UH��UÕ]DVÕ�DUDQDQ�NXOODQÕFÕODUD��EDKVH�NRQX�V൴VWHPGHQ�oÕNPD�KDNODUÕ�ROGX-
÷XQXQ�YH�EX�KDNNÕ�NXOODQPDODUÕ�GXUXPXQGD�NHQG൴OHU൴QH�VD÷ODQDQ�K൴]PHWOH-
U൴Q�ROXPVX]�HWN൴OHQPH\HFH÷൴Q൴Q�DoÕNoD�EHO൴UW൴OPHV൴�JHUHNW൴÷൴��V൴VWHPH�GkK൴O�
ROPDQÕQ�PHFEXU൴�ROGX÷X�\|Q�QGH�E൴U�൴]OHQ൴P�X\DQGÕUPDNWDQ�GD�NDoÕQÕOPDVÕ�
JHUHNW൴÷൴�EHO൴UW൴OP൴úW൴U�
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%HQ]HU�úHN൴OGH�øQJ൴OWHUH�YH�*DOOHU�<�NVHN�0DKNHPHV൴��V൴Y൴O�KDNODU�JUXEX�/൴-
EHUW\� WDUDIÕQGDQ� JHW൴U൴OHQ� E൴U� DGO൴� ൴QFHOHPH� VRUXúWXUPDVÕQGD��*�QH\�*DOOHU�
3RO൴V൴��6:3���6RXWK�:DOHV�3RO൴FH��YH�0HWURSRO൴WDQ�3RO൴V�6HUY൴V൴��036���0HW-
URSRO൴WDQ�3RO൴FH�6HUY൴FH��WDUDIÕQGDQ�\�U�W�OHQ�E൴U�\�]�WDQÕPD�WHNQRORM൴V൴Q൴Q�
�)57�±�)DFH�5HFRJQ൴W൴RQ�7HFKQRORJ\��S൴ORW�SODQÕQÕQ��YHU൴�NRUXPD�PHY]XDWÕ�
GD�GkK൴O�ROPDN��]HUH�\DVD�൴OH�WXWDUOÕ�ROXS�ROPDGÕ÷ÕQÕ�GH÷HUOHQG൴UP൴úW൴U��,&2��
NDPXVDO�DODQODUGD�\�]�WDQÕPD�WHNQRORM൴V൴Q൴Q�NXOODQÕPÕQD�൴O൴úN൴Q�RODUDN�³J൴]-
O൴O൴÷H�\|QHO൴N�SRWDQV൴\HO�WHKG൴W´�YH�³൴QVDQODUÕQ�HQ�KDVVDV�N൴ú൴VHO�YHU൴OHU൴´�NR-
QXVXQGDN൴�HQG൴úHOHU൴Q൴�G൴OH�JHW൴UHQ�E൴U�DoÕNODPD�\DSPÕúWÕU��,&2��³৻QVDQODUÕQ�
\DVDO�KDNODUÕQÕ�NRUXPDN�৻o৻Q�VRUXúWXUPD�YH�৻FUD�J�F�Q��NXOODQPDNWDQ�oHN৻Q-
PH\HFHNOHU৻Q৻´�V|\OHP൴úW൴U�>��@��

5RPDQ\D�.൴ú൴VHO�9HU൴�øúOHPH�8OXVDO�'HQHWOHPH�.XUXPX��$163'&3�±�5R-
PDQ൴DQ�1DW൴RQDO�6XSHUY൴VRU\�$XWKRU൴W\�IRU�3HUVRQDO�'DWD�3URFHVV൴QJ��������
WDU൴K൴QGH��*'35�PG����X\DUÕQFD��³ù৻UNHW��oDOÕúDQODUÕQ�E৻\RPHWU৻N�YHU৻OHU৻Q৻�
�SDUPDN�৻]OHU৻Q৻���YHU৻�J৻]O৻O৻÷৻�৻o৻Q�GDKD�D]�P�GDKDOHF৻�GDYUDQDUDN�EHO৻UO৻�
RGDODUD�HU৻ú৻P� ৻o৻Q�NXOODQDE৻O৻U´�NDUDUÕQÕ�YHUHUHN��JHQHO�YHU൴� ൴úOHPH� ൴ONH-
OHU൴QH�X\PDPD�YH�³YHU൴�P൴Q൴P൴]DV\RQX�൴ONHV൴Q൴Q�൴KODO൴´�VHEHE൴\OH�(QW൴UHO\�
6K൴SS൴QJ�	�7UDG൴QJ�65/�ú൴UNHW൴QH�������(XUR (�������OH൴��SDUD�FH]DVÕ YHU-
P൴úW൴U�>��@� 

%XOJDU൴VWDQ�9HU൴�.RUXPD�.RP൴V\RQX��.=/'���'DWD�3URWHFW൴RQ�&RPP൴V൴RQ�RI�
%XOJDU൴D�������\ÕOÕQGD��³E৻OJ৻�J�YHQO৻÷৻Q৻Q�NRUXQPDVÕQÕ�VD÷ODPDN�৻o৻Q�\HWHU-
V৻]�WHNQ৻N�YH�RUJDQ৻]DV\RQHO�|QOHPOHU�VRQXFXQGD��E৻\RPHWU৻N�YHU৻OHU�GH�GkK৻O�
ROPDN��]HUH�������¶GHQ�ID]OD�EDQND�P�úWHU৻V৻�৻OH�৻OJ৻O৻������¶GHQ�ID]OD�YHU৻�
ND\GÕQÕQ�VÕ]GÕUÕOPDVÕ´�VHEHE൴\OH��'6.�%DQNDVÕ¶QD��������(XUR� �����������
%*1��SDUD�FH]DVÕ�YHUP൴úW൴U�>��@�

øVYHo�9HU൴�.RUXPD�.XUXPX��'DWD�3URWHFW൴RQ�$XWKRU൴W\�RI�6ZHGHQ�������WDU൴-
K൴QGH��6NHOOHIWHn�2NXOX¶QD�³|÷UHQF৻OHU৻Q�NDWÕOÕPÕQÕ�৻]OHPHN�DPDFÕ\OD�YHU৻�৻ú-
OHPH�P�PN�Q�ROVD�GD��\�]�WDQÕPD�৻OH�NDWÕOÕPÕQ�৻]OHQPHV৻Q৻Q�DPDoOD�RUDQWÕVÕ]�
ROPDVÕ��|÷UHQF৻OHU�YH�YHO৻OHU৻Q৻Q��oRFXNODUÕQÕQ�NDWÕOÕP�DPDFÕ\OD� ৻]OHQPHV৻Q৻�
৻VWH\৻S�৻VWHPHG৻NOHU৻QH�|]J�UFH�NDUDU�YHUHPHG৻NOHU৻�৻o৻Q�UÕ]DQÕQ�X\JXODQDPD-
\DFDN�ROPDVÕ��|÷UHQF৻OHUGH�NXOODQÕODQ�NDPHUD�J|]HW৻P৻�QHGHQ৻\OH��KDVVDV�N৻ú৻-
VHO�YHU৻OHU৻�৻úOHPHN�৻o৻Q�\HQ৻�WHNQRORM৻�NXOODQÕOPDVÕQÕQ�\�NVHN�U৻VNO৻�E৻U�৻úOHPH�
IDDO৻\HW৻�ROPDVÕ´�VHEHSOHU൴\OH��������(XUR�SDUD�FH]DVÕ�NHVP൴úW൴U�>��@�
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�������0NĒNXJQ�;JWNQJWNS�0TWZSRFXæ�0FSZSZ�0;00�

hONHP൴]GH������\ÕOÕQGD�\�U�UO�÷H�J൴UHQ������VD\ÕOÕ�.9..��������$7�VD\ÕOÕ�
G൴UHNW൴I�UHIHUDQV�DOÕQDUDN�KD]ÕUODQPÕú�ROXS��WHPHO൴Q൴�$QD\DVD¶QÕQ�����PDGGHV൴�
³7HPHO�+DN�YH�g]J�UO�NOHU� ��g]HO�+D\DWÕQ�*൴]O൴O൴÷൴´QGHQ� DOPDNWDGÕU��6|]�
NRQXVX�PDGGH\H������\ÕOÕQGD�HNOHQHQ�IÕNUD\OD�E൴UO൴NWH��N൴ú൴VHO�YHU൴OHU��VW�G�-
]HQOHPH\OH�E൴UO൴NWH�NRUXPD�DOWÕQD�DOÕQPÕúWÕU�

³+HUNHV��NHQG৻V৻\OH�৻OJ৻O৻�N৻ú৻VHO�YHU৻OHU৻Q�NRUXQPDVÕQÕ�৻VWHPH�KDNNÕ-
QD�VDK৻SW৻U��%X�KDN��N৻ú৻Q৻Q�NHQG৻V৻\OH�৻OJ৻O৻�N৻ú৻VHO�YHU৻OHU�KDNNÕQGD�
E৻OJ৻OHQG৻U৻OPH��EX�YHU৻OHUH�HU৻úPH��EXQODUÕQ�G�]HOW৻OPHV৻Q৻�YH\D�V৻-
O৻QPHV৻Q৻�WDOHS�HWPH�YH�DPDoODUÕ�GR÷UXOWXVXQGD�NXOODQÕOÕS�NXOODQÕO-
PDGÕ÷ÕQÕ�|÷UHQPH\৻�GH�NDSVDU��.৻ú৻VHO�YHU৻OHU��DQFDN�NDQXQGD�|QJ|-
U�OHQ�KkOOHUGH�YH\D�N৻ú৻Q৻Q�DoÕN�UÕ]DVÕ\OD�৻úOHQHE৻O৻U�´

%XQXQOD�E൴UO൴NWH��W�P�WHPHO�KDN�YH�|]J�UO�NOHUGH�ROGX÷X�J൴E൴��N൴ú൴VHO�YHU൴OHUH�
൴O൴úN൴Q� NRUXPD� GD�PXWODN� GH÷൴OG൴U�� G൴÷HU� KDN� YH� |]J�UO�NOHUGH� ROGX÷X� J൴E൴�
VÕQÕUODQDE൴OPHNWHG൴U��$QFDN�EX�VÕQÕUODPDQÕQ�$QD\DVD¶QÕQ�����PDGGHV൴QGH�EH-
O൴UW൴OHQ�HVDVODUD�X\JXQ�RODUDN�JHUoHNOHúW൴U൴OPHV൴�JHUHNPHNWHG൴U�

³7HPHO�KDN�YH�K�UU৻\HWOHU��|]OHU৻QH�GRNXQXOPDNVÕ]ÕQ�\DOQÕ]FD�$QD-
\DVD¶QÕQ� ৻OJ৻O৻� PDGGHOHU৻QGH� EHO৻UW৻OHQ� VHEHSOHUH� ED÷OÕ� RODUDN� YH�
DQFDN�NDQXQOD�VÕQÕUODQDE৻O৻U��%X�VÕQÕUODPDODU��$QD\DVD¶QÕQ�V|]�QH�
YH�UXKXQD��GHPRNUDW৻N�WRSOXP�G�]HQ৻Q৻Q�YH�Ok৻N�&XPKXU৻\HW¶৻Q�JH-
UHNOHU৻QH�YH�|Oo�O�O�N�৻ONHV৻QH�D\NÕUÕ�RODPD]�´

%൴\RPHWU൴N�YHU൴OHU�³GR÷DO�E৻U�N৻ú৻Q৻Q�I৻]৻NVHO��I৻]\RORM৻N�YH\D�GDYUDQÕúVDO�|]HO-
O৻NOHU৻\OH� ৻OJ৻O৻� |]HO� WHNQ৻N� ৻úOHPOHUGHQ� ND\QDNODQDQ� N৻ú৻VHO� YHU৻OHUG৻U´� úHN-
O൴QGH� WDQÕPODQDUDN�� .9..�PG�� ���� X\DUÕQFD� ³g]HO� 1൴WHO൴NO൴� .൴ú൴VHO�9HU൴´�
NDSVDPÕQD�DOÕQPÕú�ROXS��NRUXQPDVÕ�GDKD�VÕNÕ�úDUWODUD�ED÷ODQPÕú�YH�൴OJ൴O൴Q൴Q�
DoÕN�UÕ]DVÕ�ROPDNVÕ]ÕQ�൴úOHQPHV൴�\DVDNODQPÕúWÕU��%XQXQOD�E൴UO൴NWH�NDQXQODUGD�
|QJ|U�OHQ� KkOOHUGH� YH� \HWHUO൴� |QOHPOHU� DOÕQPDN� ND\GÕ\OD� ൴OJ൴O൴� N൴ú൴Q൴Q� DoÕN�
UÕ]DVÕ�DUDQPDNVÕ]ÕQ�൴úOHQHE൴OPHNWHG൴U�

.൴ú൴VHO�9HU൴OHU൴�.RUXPD�.XUXOX¶QXQ���������VD\ÕOÕ�NDUDUÕQGD�>��@��|]HO�Q൴WH-
O൴NO൴�N൴ú൴VHO�YHU൴OHU൴Q�൴úOHQG൴÷൴��PXKDID]D�HG൴OG൴÷൴�YH�YH\D�HU൴ú൴OG൴÷൴�RUWDPODUGD�
J�YHQO൴÷൴Q�VD÷ODQPDVÕ�൴OH�൴OJ൴O൴�|QOHPOHU�DoÕNODQPÕúWÕU��%X�YHU൴OHU�H÷HU�HOHNW-
URQ൴N�E൴U�RUWDPGD�൴VH�

�x 9HU൴OHU�NU൴SWRJUDI൴N�\|QWHPOHU�NXOODQÕODUDN�PXKDID]D�HG൴OPHO൴�
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�x .U൴SWRJUDI൴N�DQDKWDUODU�J�YHQO൴�YH�IDUNOÕ�RUWDPODUGD�WXWXOPDOÕ�
�x 9HU൴OHU൴Q�EXOXQGX÷X�RUWDPODUD�D൴W�J�YHQO൴N�J�QFHOOHPHOHU൴�V�UHNO൴�WD-
N൴S�HG൴OPHO൴��JHUHNO൴�J�YHQO൴N�WHVWOHU൴�G�]HQO൴�RODUDN�\DSÕOPDOÕ�\DSWÕ-
UÕOPDOÕ��WHVW�VRQXoODUÕ�ND\ÕW�DOWÕQD�DOÕQPDOÕ�

�x 9HU൴OHUH�E൴U�\D]ÕOÕP�DUDFÕOÕ÷Õ\OD�HU൴ú൴O൴\RUVD�EX�\D]ÕOÕPD�D൴W�NXOODQÕFÕ�
\HWN൴OHQG൴UPHOHU൴�\DSÕOPDOÕ��EX�\D]ÕOÕPODUÕQ�J�YHQO൴N�WHVWOHU൴�G�]HQO൴�
RODUDN�\DSÕOPDOÕ�\DSWÕUÕOPDOÕ��WHVW�VRQXoODUÕ�ND\ÕW�DOWÕQD�DOÕQPDOÕ�

�x 9HU൴OHUH�X]DNWDQ�HU൴ú൴P�JHUHN൴\RUVD�HQ�D]�൴N൴�NDGHPHO൴�N൴PO൴N�GR÷UX-
ODPD�V൴VWHP൴�VD÷ODQPDOÕGÕU�

.XUXO����������YH����������VD\ÕOÕ�NDUDUODUÕQGD�>��@�൴VH��VSRU�VDORQX�K൴]PHW൴�
VXQDQ�൴N൴�D\UÕ�ú൴UNHW൴Q��YHU൴�VRUXPOXODUÕ���

x� �\HOHU൴Q൴Q�J൴U൴ú�oÕNÕú�NRQWURO�QGH�HO�YH�SDUPDN�൴]൴Q൴Q� WDUDQPDVÕ�VX-
UHW൴\OH�� N൴ú൴OHU൴Q� N൴PO൴N� GR÷UXODPDVÕQÕQ� \DSÕOPDVÕ� KXVXVXQGD� |]HO�
Q൴WHO൴NO൴�N൴ú൴VHO�YHU൴�Q൴WHO൴÷൴QGHN൴�E൴\RPHWU൴N�YHU൴�൴úOHPH�IDDO൴\HW൴QGH�
EXOXQXOPDVÕ�

x� K൴]PHWWHQ�ID\GDODQPDN�൴o൴Q�]RUXQOX�YH�WHN�\RO�RODUDN��\HOHUH�VXQXO-
PDVÕ�

x� �\HOHU൴Q�NXO�SOHUH�J൴U൴úOHUGH�DYXo�൴o൴�E൴OJ൴OHU൴Q൴Q�DOÕQPDVÕQD�UÕ]D�J|V-
WHUPHPHOHU൴�KkO൴QGH� V|]�NRQXVX�K൴]PHWWHQ�\DUDUODQDPD\DFDNODUÕ�YH�
NXUDOD�X\XOPDPDVÕ�KkO൴QGH�I൴UPD\D�IHV൴K�KDNNÕ�WDQÕQPÕú�ROPDVÕ�

x� EX�VHEHSOH��\HOHU�WDUDIÕQGDQ�YHU൴OHQ�DoÕN�UÕ]DODUÕQ�|]J�U�൴UDGH\H�GD\D-
OÕ�ROGX÷XQX�V|\OHPHQ൴Q�P�PN�Q�EXOXQPDPDVÕ�

x� N൴ú൴VHO� YHU൴OHU൴Q� ൴úOHQPHV൴QGH� |Oo�O�O�N� ൴ONHV൴� ÕúÕ÷ÕQGD� ൴OJ൴O൴� N൴ú൴OHU-
GHQ�P൴Q൴PXP�G�]H\GH�YHU൴�WDOHS�HWPH�൴ONHV൴�൴OH�X\XPOX�RODUDN�NDEXO�
HG൴OPHPHV൴�

x� EX�E൴OJ൴OHU൴Q�J�YHQO൴�úHN൴OGH�PXKDID]D�HG൴OG൴÷൴QGHQ�ú�SKH�GX\XOPDVÕ�
�]HU൴QH�.XUXO�

 ż ³6SRU�.XO�E�QGH�J৻U৻ú�oÕNÕú�NRQWURO�Q�Q�YH�NXO�S�৻oHU৻V৻QGHN৻�J�YHQO৻-
÷৻Q�WHP৻Q৻�QRNWDVÕQGD�NXO�S�K৻]PHWOHU৻QGHQ�ID\GDODQPDN�৻VWH\HQ�N৻ú৻-
OHUH�৻O৻úN৻Q�J৻U৻ú�NRQWUROOHU৻Q৻Q�E৻\RPHWU৻N�YHU৻OHU৻�৻úOHPHQ৻Q�KDU৻F৻QGH�
DOWHUQDW৻I�\ROODU�৻OH�VD÷ODQPDVÕ��E৻\RPHWU৻N�YHU৻�৻OH�J৻U৻ú�oÕNÕú�৻úOHPOHU৻�
\DSÕOPDVÕQÕQ�YH�E৻\RPHWU৻N�YHU৻�৻úOHPHQ৻Q�৻YHG৻O৻NOH�GXUGXUXOPDVÕ�KX-
VXVXQGD�YHU৻�VRUXPOXODUÕQÕQ�WDO৻PDWODQGÕUÕOPDVÕQD�
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 ż 9HU৻� VRUXPOXODUÕ� WDUDIÕQGDQ�EXJ�QH�NDGDU� ৻úOHQHQ�YH�PXKDID]D�HG৻-
OHQ�HO��SDUPDN�YH�DYXo�৻]৻�৻OH�৻OJ৻O৻�YHU৻OHU৻Q�.DQXQ¶XQ����PDGGHV৻�৻OH�
³.৻ú৻VHO�9HU৻OHU৻Q�6৻O৻QPHV৻��<RN�(G৻OPHV৻�YH\D�$QRQ৻P�+kOH�*HW৻U৻O-
PHV৻�+DNNÕQGD�<|QHWPHO৻N´�K�N�POHU൴QH�X\JXQ�RODUDN�൴YHG൴O൴NOH�\RN�
HG൴OPHV൴��H÷HU�൴OJ൴O൴�|]HO�Q൴WHO൴NO൴�YHU൴OHU൴Q��o�QF��N൴ú൴OHUH�DNWDUÕOPDVÕ�
V|]�NRQXVX�൴VH��\RN�HWPH\H�\|QHO൴N�൴úOHPOHU൴Q�EX�YHU൴OHU൴Q�DNWDUÕOGÕ÷Õ�
�o�QF��N൴ú൴OHUH� ൴YHG൴O൴NOH�E൴OG൴U൴OPHV൴Q൴Q�VD÷ODQPDVÕ�KXVXVXQGD�YHU൴�
VRUXPOXODUÕQÕQ�WDO൴PDWODQGÕUÕOPDVÕQD�

 ż $oÕN�UÕ]DQÕQ�.DQXQ¶XQ�PG������Dµ\D�D\NÕUÕOÕN�WHúN৻O�HWPHV৻�QHGHQ৻\OH�
.DQXQ¶XQ�PG������E�NDSVDPÕQGD�৻GDU৻�SDUD�FH]DVÕ�X\JXODQPDVÕQD´�
NDUDU�YHUP൴úW൴U�

'DYDOÕ�൴GDUHQ൴Q��WRSWDQFÕ�KkO൴�E൴U൴P൴QGH�J|UHY�\DSDQ�SHUVRQHO൴Q�PHVD൴�WDN൴-
E൴Q൴Q� VD÷ODQPDVÕ� DPDFÕ\OD�EDúODWÕODQ�\�]� WDUDPD�V൴VWHP൴�X\JXODPDVÕQD� VRQ�
YHU൴OPHV൴�WDOHE൴�൴OH�VHQG൴ND�WDUDIÕQGDQ�DoÕODQ�GDYDQÕQ��øVWDQEXO����øGDUH�0DK-
NHPHV൴QFH�UHGGHG൴OPHV൴�VRQXFXQGD��GDYDFÕ�WDUDIÕQGDQ�WHP\൴]H�EDúYXUXOGX÷X�
ROD\GD��'DQÕúWD\�����'D൴UHV൴QFH�³2OD\GD��SHUVRQHOGHQ�N৻ú৻VHO�YHU৻�DOÕQPDVÕ�
NDSVDPÕQGD�RODQ�³\�]� WDQÕPD�V৻VWHP৻´� ৻OH�PHVD৻� WDN৻E৻�X\JXODPDVÕQÕQ��ND-
PXVDO�DODQGD�GD�ROVD�³|]HO�KD\DWÕQ�J৻]O৻O৻÷৻´�৻ONHV৻�NDSVDPÕQGD�EXOXQGX÷X�
DoÕN�ROXS�� GDYD� NRQXVX� ৻úOHP� WDU৻K৻� ৻W৻EDUÕ\OD�X\JXODPDQÕQ� VÕQÕUODUÕQÕ� XVXO�
YH�HVDVODUÕQÕ�J|VWHUHQ�E৻U�\DVDO�GD\DQD÷ÕQ�EXOXQPDPDVÕ��WRSODQDQ�YHU৻OHU৻Q�
৻OHU৻GH�EDúND�E৻U�úHN৻OGH�NXOODQÕODPD\DFD÷ÕQD�GD৻U�E৻U�J�YHQFHQ৻Q�PHYFXW�RO-
PDPDVÕ� J|]� |Q�QH� DOÕQGÕ÷ÕQGD��$QD\DVD¶QÕQ� ³7HPHO�+DN� YH�+�UU৻\HWOHU৻Q�
1৻WHO৻÷৻´�EDúOÕNOÕ�����PDGGHV৻�৻OH�³g]HO�+D\DWÕQ�*৻]O৻O৻÷৻´�EDúOÕNOÕ�GH÷৻ú৻N�����
PDGGHV৻��$YUXSD�øQVDQ�+DNODUÕ�6|]OHúPHV৻Q৻Q�³g]HO�+D\DWÕQ�YH�$৻OH�+D\DWÕ-
QÕQ�.RUXQPDVÕ´�EDúOÕNOÕ����PDGGHV৻�৻OH�%৻UOHúP৻ú�0৻OOHWOHU�0HGHQ৻�YH�6৻\DV৻�
+DNODU� 6|]OHúPHV৻Q৻Q� ³0DKUHP৻\HW�+DNNÕ´� EDúOÕNOÕ� ����PDGGHV৻� X\DUÕQFD��
EDKV৻� JHoHQ� WHPHO�KDNODU� YH�$QD\DVDO� ৻ONHOHUOH�ED÷GDúPD\DQ�GDYD�NRQXVX�
৻úOHPGH�YH�GDYDQÕQ�UHGG৻�\ROXQGDN৻�PDKNHPH�NDUDUÕQGD�KXNXND�X\JXQOXN�EX-
OXQPDPDNWDGÕU�´�úHNO൴QGH�NDUDUD�K�NPHGHUHN��GDYDFÕ\Õ�KDNOÕ�EXOPXúWXU�>��@�

'DYDFÕQÕQ�N൴PO൴÷൴Q൴�HKO൴\HW��Q�IXV�F�]GDQÕ�YH�|÷UHWPHQ�N൴PO൴÷൴� ൴OH� ൴VSDWOD-
PDVÕQD�YH�6RV\DO�*�YHQO൴N�.XUXPX��6*.��NDSVDPÕQGD�V൴JRUWDOÕ�ROGX÷XQX�
WHUHGG�GH�\HU�YHUPH\HFHN�úHN൴OGH�EHOJHOHPHV൴QH�UD÷PHQ��DYXo�൴o൴Q൴�RNXWPD-
GDQ�YHU൴OHFHN�VD÷OÕN�K൴]PHWOHU൴Q൴Q�6*.�WDUDIÕQGDQ�NDUúÕODQPD\DFD÷ÕQÕQ�E൴O-
G൴U൴OPHV൴�QHW൴FHV൴QGH�DoWÕ÷Õ�GDYDGD��'DQÕúWD\�����'D൴UHV൴�����������WDU൴KO൴�YH�
����������HVDV�QROX�NDUDUÕQGD�������VD\ÕOÕ�6RV\DO�6൴JRUWDODU�YH�*HQHO�6D÷OÕN�
6൴JRUWDVÕ�.DQXQX¶QXQ�����PDGGHV൴Q൴Q����IÕNUDVÕQGD�\HU�DODQ�³����%৻\RPHWU৻N�
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\|QWHPOHUOH� N৻PO৻N� GR÷UXODQPDVÕ� \DSÕOPDVÕ� ]RUXQOXGXU´� ൴EDUHV൴Q൴Q�� ³E൴\R-
PHWU൴N�\|QWHPOHUOH�\DSÕODFDN�N൴PO൴N�GR÷UXODPDVÕ�VRQXFX�HOGH�HG൴OHFHN�N൴ú൴VHO�
YHU൴OHU൴Q� WRSODQPDVÕ�YH� ൴úOHQPHV൴Q൴Q�NDSVDPÕ� ൴OH��EX�YHU൴OHU൴Q�NRUXQPDVÕQD�
൴O൴úN൴Q�XVXO�YH�HVDVODUÕQ�EHO൴UW൴OPHG൴÷൴��EX�QHGHQOH��<DVDPD�RUJDQÕ�WDUDIÕQGDQ��
WHPHO�൴ONHOHU൴�NRQXOPDGDQ��oHUoHYHV൴�o൴]൴OPHGHQ�E൴\RPHWU൴N�YHU൴�WRSODQPDVÕ-
QD�RODQDN�YHUHQ�E൴\RPHWU൴N�\|QWHPOHUOH�N൴PO൴N�GR÷UXODPDVÕQÕQ�\DSÕOPDVÕQÕQ��
$QD\DVD¶QÕQ�����YH�����PDGGHOHU൴QH�D\NÕUÕ�ROGX÷X�J൴E൴��$QD\DVD¶QÕQ����PDG-
GHV൴QGHN൴�KXNXN�GHYOHW൴�൴ONHV൴QH�GH�D\NÕUÕ�EXOXQGX÷X�JHUHNoHV൴QH�V|]�NRQXVX�
NDUDUGD�\HU�YHUP൴úW൴U�>��@�

%HQ]HU� úHN൴OGH� YHU൴OP൴ú� oRN� VD\ÕGD� øGDUH�0DKNHPHV൴��'DQÕúWD\� YH�$YUXSD�
øQVDQ�+DNODUÕ�0DKNHPHV൴�NDUDUÕ�ROPDNOD�E൴UO൴NWH��WDP�DNV൴�NDUDUODU�GD�PHY-
FXWWXU�

�������9´WP�(J_F�0FSZSZ�9(0�

�����WDU൴K൴QGH�\�U�UO�÷H�J൴UHQ������VD\ÕOÕ�7&.��|]HO�RODUDN�E൴\RPHWU൴N�YH-
U൴OHUOH� ൴OJ൴O൴� G�]HQOHPH� \DSPÕú� ROPDPDNOD� E൴UO൴NWH�� N൴ú൴VHO� YHU൴OHU൴Q� ND\GH-
G൴OPHV൴��KXNXND�D\NÕUÕ�RODUDN�YHU൴OPHV൴�HOH�JHo൴U൴OPHV൴�YH�YHU൴OHU൴Q�\RN�HG൴O-
PHPHV൴� NRQXODUÕQGD� G�]HQOHPHOHU� ൴oHUPHNWHG൴U��$\UÕFD� VXo� NRQXVX� H\OHP��
$QD\DVDO�KDN�RODUDN�|]HO�KD\DWÕQ�J൴]O൴O൴÷൴Q൴�൴KODO�VXoXQXQ�NRQXVXQX�ROXúWXUX-
\RUVD��7&.�PG�����NDSVDPÕQGD�FH]DODQGÕUÕOPDNWDGÕU�

.൴ú൴VHO�9HU൴OHU൴Q�.D\GHG൴OPHV൴�0DGGH������+XNXND� D\NÕUÕ� RODUDN�N൴ú൴VHO�
YHU൴OHU൴�ND\GHGHQ�N൴PVH\H���\ÕOGDQ���\ÕOD�NDGDU�KDS൴V�FH]DVÕ�YHU൴O൴U�

9HU൴OHU൴�+XNXND�$\NÕUÕ�2ODUDN�9HUPH�YH\D�(OH�*Ho൴UPH�0DGGH������.൴-
ú൴VHO�YHU൴OHU൴��KXNXND�D\NÕUÕ�RODUDN�E൴U�EDúNDVÕQD�YHUHQ��\D\DQ�YH\D�HOH�JHo൴UHQ�
N൴ú൴����\ÕOGDQ���\ÕOD�NDGDU�KDS൴V�FH]DVÕ� ൴OH�FH]DODQGÕUÕOÕU��6XoXQ�NRQXVXQXQ��
ND\GD�DOÕQDQ�EH\DQ�YH�J|U�QW�OHU�ROPDVÕ�GXUXPXQGD�YHU൴OHFHN�FH]D�E൴U�NDW�
DUWWÕUÕOÕU��

1൴WHO൴NO൴�+kOOHU�0DGGH�����<XNDUÕGDN൴�PDGGHOHUGH�WDQÕPODQDQ�VXoODUÕQ��

D���.DPX�J|UHYO൴V൴�WDUDIÕQGDQ�YH�J|UHY൴Q൴Q�YHUG൴÷൴�\HWN൴�N|W�\H�NXOODQÕO-
PDN�VXUHW൴\OH��

E���%HOO൴�E൴U�PHVOHN�YH�VDQDWÕQ�VD÷ODGÕ÷Õ�NROD\OÕNWDQ�\DUDUODQPDN�VXUHW൴\-
OH��øúOHQPHV൴�KkO൴QGH��YHU൴OHFHN�FH]D�\DUÕ�RUDQÕQGD�DUWWÕUÕOÕU��
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9HU൴OHU൴�<RN�(WPHPH�0DGGH�����.DQXQODUÕQ�EHO൴UOHG൴÷൴� V�UHOHU൴Q�JHoP൴ú�
ROPDVÕQD�NDUúÕQ�YHU൴OHU൴�V൴VWHP�൴o൴QGH�\RN�HWPHNOH�\�N�PO��RODQODUD�J|UHYOH-
U൴Q൴�\HU൴QH�JHW൴UPHG൴NOHU൴QGH���\ÕOGDQ���\ÕOD�NDGDU�KDS൴V�FH]DVÕ�YHU൴O൴U��6XoXQ�
NRQXVXQXQ�&H]D�0XKDNHPHV൴�.DQXQX�K�N�POHU൴QH�J|UH�RUWDGDQ�NDOGÕUÕOPDVÕ�
YH\D�\RN�HG൴OPHV൴�JHUHNHQ�YHU൴�ROPDVÕ�KkO൴QGH�YHU൴OHFHN�FH]D�E൴U�NDW�DUWWÕUÕOÕU�

ù൴Nk\HW�0DGGH������.൴ú൴VHO�YHU൴OHU൴Q�ND\GHG൴OPHV൴��YHU൴OHU൴�KXNXND�D\NÕUÕ�
RODUDN�YHUPH�YH\D�HOH�JHo൴UPH�YH�YHU൴OHU൴�\RN�HWPHPH�KDU൴o��EX�E|O�PGH�\HU�
DODQ�VXoODUÕQ�VRUXúWXUXOPDVÕ�YH�NRYXúWXUXOPDVÕ�ú൴Nk\HWH�ED÷OÕGÕU�

%X�K�N�POHU�GÕúÕQGD��JHUoHNOHúW൴U൴OHFHN�KXNXND�D\NÕUÕ�H\OHPOHU�KÕUVÕ]OÕN��GR-
ODQGÕUÕFÕOÕN�J൴E൴�G൴÷HU�VXo� W൴SOHU൴Q൴Q� ൴úOHQPHV൴QH�VHEHS�ROGX÷X� WDNG൴UGH��V|]�
NRQXVX�NDQXQ�K�N�POHU൴�GH�൴úOHUO൴N�ND]DQDFDNWÕU�

�����843:��;*�)*Ô*71*3)å72*1*7

<ÕOODUGÕU� J�YHQO൴÷൴� VD÷ODPDN� ൴o൴Q�NXOODQÕODQ�NXOODQÕFÕ� DGÕ�ú൴IUH� ൴N൴O൴V൴Q൴Q�\DQÕ�
VÕUD��V�U�F��YH\D�N൴PO൴N�EHOJHOHU൴�YH�J�YHQO൴�E൴QDODUD�HU൴úPHN�൴o൴Q�NXOODQÕODQ�
J൴U൴ú�NDUWODUÕ�J൴E൴�EHOJH�WDEDQOÕ�N൴PO൴NOHU൴Q�\HU൴Q൴�E൴\RPHWU൴N�WHNQRORM൴OHU�DOPD\D�
EDúODPÕúWÕU��.XOODQÕODQ�HOHNWURQ൴N�F൴KD]ODUGDQ���ONH�oDSÕQGD�\DSÕODQ�൴úOHPOHUH�
NDGDU�E൴UoRN�\HUGH�N൴ú൴OHU��N൴PO൴NOHU൴Q൴�NDQÕWODPDN� ൴o൴Q�E൴\RPHWU൴N�V൴VWHPOHU൴�
NXOODQPDNWD�YH�oRN�VD\ÕGD�E൴\RPHWU൴N�YHU൴��UHWPHNWHG൴U��+HP�GDKD�SUDW൴N�KHP�
GH�GDKD�J�YHQO൴�ROPDVÕ�VHEHE൴\OH�GH�EX�V൴VWHPOHU�KÕ]OD�\D\JÕQODúPDNWDGÕU��$Q-
FDN�\DSÕODQ�oDOÕúPDODU�J|VWHU൴\RU�N൴��E൴\RPHWU൴N�V൴VWHPOHU�VÕ]ÕODPD]�YH�NÕUÕOD-
PD]�V൴VWHPOHU�GH÷൴OG൴U��%X�E|O�PGH�VXQXODQ�WHVS൴WOHU�GR÷UXOWXVXQGD�

�x E൴\RPHWU൴N�WHNQRORM൴OHU൴Q�NXOODQÕOPDVÕ�VRQXFXQGD�oRN�VD\ÕGD�YHU൴Q൴Q�
HOGH�HG൴OG൴÷൴�

�x WRSODQDQ�E൴\RPHWU൴N�YHU൴OHUGHQ�oRN�IDUNOÕ�DODQODUGD�ID\GDODQÕOGÕ÷Õ�
�x WRSODQDQ� YHU൴OHU൴Q� ൴VH� HOHNWURQ൴N� RUWDPODUGD� VDNODQPDVÕ�� ൴úOHQPHV൴��
WDúÕQPDVÕ�YH\D�NXOODQÕOPDVÕ�J൴E൴�GXUXPODUGD�VDOGÕUÕODUD�DoÕN�ROGX÷X��

�x E൴\RPHWU൴N�YHU൴OHU൴Q�KDVVDV�YHU൴OHU�ROPDVÕ�VHEHE൴\OH��IDUNOÕ�PHQIDDWOHU�
DoÕVÕQGDQ�GH÷HU�ND]DQPD\D�EDúODGÕNODUÕ

DoÕNODQPÕú�
�x E൴\RPHWU൴N�V൴VWHP൴Q�oHú൴WO൴�VDOGÕUÕODUOD�HOH�JHo൴U൴OPHV൴�GÕúÕQGD��\�]�WD-
QÕPD�WHNQRORM൴OHU൴Q൴�PDVNH\OH�YH\D�SDUPDN�൴]൴�WDQÕPD�WHNQRORM൴OHU൴Q൴�
\DSD\�V൴O൴NRQ�E൴U�SDUPDNOD�NDQGÕUÕODE൴OG൴NOHU൴

X]PDQODUFD�NDQÕWODQGÕ÷Õ�EHO൴UW൴OP൴úW൴U�
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%X� V൴VWHPOHU൴Q� KkO൴KD]ÕUGDN൴� NXOODQÕPÕ�� JHOHFHNWHN൴� JHO൴úPHOHU� ÕúÕ÷ÕQGD� GDKD�
JHQ൴ú�DODQODUD�\D\ÕODUDN�E൴UoRN�DODQD�GkK൴O�RODFD÷ÕQÕ�J|VWHUPHNWHG൴U��7RSODQDQ�
W�P�E൴\RPHWU൴N�YHU൴OHU൴Q�J�YHQO൴÷൴��E൴UH\GHQ�WRSOXPD��HQ�VRQXQGD�GHYOHWH�ND-
GDU�X]DQDQ�J�YHQO൴N�൴KW൴\DFÕQÕQ�WHPHO�WDúÕQÕ�ROXúWXUPDNWDGÕU��%X�VHEHSOH�JHUHN�
V൴VWHPOHU൴Q�JHO൴úW൴U൴OPHV൴�� JHUHN�YHU൴OHU൴Q�NRUXQPDVÕ�� JHUHNVH� VDOGÕUÕODUD�NDUúÕ�
EDúDUÕOÕ�YH�HWN൴Q�|QOHPOHU൴Q�DOÕQPDVÕ���]HU൴QGH�|QHPOH�YH�൴VW൴NUDUOD�GXUXOPDVÕ�
JHUHNHQ�NRQXODU�ROPDOÕGÕU��'HYOHW�NXUXPODUÕ�YH�ú൴UNHWOHU൴Q�IDUNÕQGDOÕ÷Õ�YH�൴ú�E൴U-
O൴÷൴�൴OH�\�U�W�OHFHN�HWN൴Q�E൴U�V�UHFH�൴KW൴\Do�]DPDQOD�GDKD�GD�DUWDFDNWÕU�

6൴EHU�*�YHQO൴N�YH�$GO൴�%൴O൴ú൴P�X]PDQODUÕQD�EDúYXUX�ND\QD÷Õ�ROXúWXUPDN�
YH�EX�DODQGD�oDOÕúDQODUÕ�E൴OJ൴OHQG൴UPHN�YH�IDUNÕQGDOÕN�\DUDWPDN�DPDFÕ�൴OH�
KD]ÕUODQDQ�EX�oDOÕúPDGD��|QFH�%൴\RORM൴N�%൴\RPHWU൴N�6൴VWHPOHU�NDSVDPÕQ-
GD� GH÷HUOHQG൴U൴OHQ� SDUPDN� ൴]൴�� \�]�� ൴U൴V�� UHW൴QD�� '1$�� HO� JHRPHWU൴V൴� YH�
DYXo�൴o൴�WDQÕPD�J൴E൴�WHNQRORM൴OHU�WDQÕPODQDUDN��oDOÕúPD�SUHQV൴SOHU൴�DQODWÕO-
PÕú��|UQHNOHU�YHU൴OHUHN�YH�E൴UE൴UOHU൴\OH�ROXPOX�ROXPVX]�\|QOHU൴�NDUúÕODúWÕ-
UÕODUDN�GH÷HUOHQG൴UPHOHU�\DSÕOPÕú��oDOÕúPDQÕQ�HQ�VRQXQGD�GD�EX�WHNQRORM൴-
OHUOH�൴OJ൴O൴�XOXVODUDUDVÕ�KXNXN൴�G�]HQOHPHOHU�DQODWÕODUDN��YHU൴�J�YHQO൴÷൴�YH�
.9..�൴OH�൴O൴úN൴V൴�൴UGHOHQP൴úW൴U�

%X� NDSVDPGD�EX� oDOÕúPDGD� D\UÕFD�� G�Q\DGD� J|U�OHQ� VDOGÕUÕ�� VDKWHNkUOÕN� YH�
J�YHQO൴N�]DI൴\HWOHU൴QGHQ�|UQHNOHU�YHU൴OHUHN��N൴ú൴OHUH��NXUXPODUD�YH�GHYOHWOHUH�
YHU൴OHE൴OHFHN�]DUDUODUGDQ�EDKVHG൴OP൴úW൴U��'൴÷HU�WDUDIWDQ���UHW൴OHFHN�GRQDQÕP-
ODUÕQ�I൴]൴NVHO�|]HOO൴NOHU൴QGHN൴�൴KW൴\DoODU�GD�WHVS൴W�HG൴OHQ�NRQXODU�DUDVÕQGD�\HU�
DOPDNWDGÕU��gUQH÷൴Q��ED]Õ�V൴VWHPOHUGH�J|U�OHQ�I൴]൴NVHO�RODUDN�ID]OD�\HU�NDSOD-
PD�YH�\�NVHN�PDO൴\HW�NRQXODUÕ��J�YHQO൴N�NRQXVXQGD�VRUXQ�WHúN൴O�HWPHVH�E൴OH��
EX� V൴VWHPOHU൴Q� WHUF൴K� HG൴OPHPHOHU൴QH� QHGHQ� ROPDNWDGÕU��<�NVHN� J�YHQO൴NO൴�
E|OJHOHUH�HU൴ú൴P�YH�J൴U൴ú�oÕNÕú�NRQWURO��JHUHNHQ�QRNWDODUGD��KDYDDODQÕ��WHNQ൴N�
PHUNH]OHU� YH� ODERUDWXYDU�� EDQND�� KDVWDQH�� VÕQÕU� NRQWURO�� QRNWDODUÕ�� NXOODQÕ-
ODQ�EX�V൴VWHPOHU൴Q�oDOÕúPDVÕ�൴o൴Q�JHUHNO൴�GRQDQÕPVDO�HN൴SPDQODU�oRN�ID]OD�\HU�
NDSODPDNWDGÕU�YH�WDúÕQDE൴O൴U�|]HOO൴÷H�VDK൴S�GH÷൴OG൴U�>��@��

%൴\RPHWU൴N� WHNQRORM൴Q൴Q�NXOODQÕPÕ�JHQ൴úOHG൴NoH�YH�oHú൴WOHQG൴NoH��DGDOHW�NX-
UXPODUÕQÕQ��E൴\RPHWU൴N�E൴OJ൴OHU൴Q�WRSODQPDVÕ��NXOODQÕPÕ��SD\ODúÕOPDVÕ�VDNODQ-
PDVÕ�YH�GR÷UXOX÷X�൴OH�൴OJ൴O൴�SRO൴W൴NDODUÕQÕQ�J൴]O൴O൴N��V൴Y൴O�|]J�UO�NOHU��PHGHQ൴�
KDNODU� YH� E൴OJ൴� NDO൴WHV൴� HQG൴úHOHU൴Q൴� G൴NNDWH� DOPDVÕ� VD÷ODQPDOÕGÕU� >��@��=൴UD�
E൴\RPHWU൴N�YHU൴OHU൴Q�J�YHQO൴÷൴Q൴�YH�NXOODQÕPÕQÕ�VD÷ODPDN�DPDFÕ\OD��E൴\RPHW-
U൴N�YHU൴OHU�൴o൴Q�|]HO�RODUDN�KD]ÕUODQPÕú�\DVDODU�EXOXQPDPDNWDGÕU��%൴\RPHWU൴N�
YHU൴OHU��ONHP൴]GH�|]HO�Q൴WHO൴NO൴�N൴ú൴VHO�YHU൴�NDSVDPÕQGD�NDEXO�HG൴O൴S��N൴ú൴VHO�
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YHU൴OHU�YH�NXOODQÕFÕ�J൴]O൴O൴÷൴�൴o൴Q�\DSÕODQ�G�]HQOHPHOHU�X\DUÕQFD�൴úOHQPHNWHG൴U��
%X�NRQXGD�GDKD�|]HQO൴�oDOÕúPDODU�\DSÕOPDVÕ�JHUHNPHNWHG൴U�

*HOHFHNWH�\DSD\� ]HNk��PDN൴QH�|÷UHQPHV൴��PRE൴O� WHNQRORM൴OHU� J൴E൴� DODQODUÕQ�
NXOODQÕPÕQÕQ� JHQ൴úOHPHV൴� YH� \D\JÕQODúPDVÕ� ൴OH� HN� GRQDQÕP� JHUHNW൴UPH\HQ��
GDKD�NXOODQÕúOÕ��KÕ]OÕ�YH�D]�PDVUDIOÕ��GDKD�D]�\HU�NDSOD\DQ�YH�GDKD�X\JXQ�ER-
\XWODUGD��GR÷UXOX÷X�YH�J�YHQ൴UO൴O൴÷൴�GDKD�\�NVHN�YH�oRN�GDKD�J�YHQO൴�V൴VWHP-
OHU�JHO൴úW൴U൴OPH�SRWDQV൴\HO൴�\�NVHNW൴U��%X�DODQODUGD�oDOÕúDFDN�Q൴WHO൴NO൴�X]PDQ-
ODUÕQ�\HW൴úW൴U൴OPHV൴�YH�E൴\RPHWU൴N� WHNQRORM൴OHU൴Q�JHO൴úW൴U൴OPHV൴QH�\|QOHQG൴U൴O-
PHV൴��VDOGÕUJDQODUOD�HWN൴Q�P�FDGHOHGH�GH�ROPD]VD�ROPD]�NRúXO�RODFDNWÕU�

0&>3&01&7
>�@� 1(&�*OREDO�6DIHW\�'LYLVLRQ��%LRPHWULFV��7KH�6WDWH�2I�7KH�$UW� LQ�3XEOLF�6DIHW\��

85/�� KWWSV���ZZZ�QHF�FRP�HQ�JOREDO�VROXWLRQV�VDIHW\�SGI�1(&B%LRPHWULFVB)LQDO�
SGI��6RQ�(ULúLP�7DULKL�������������

>�@� 0XOOHU��%��-����������6HFXULW\��5LVN�DQG�WKH�%LRPHWULF�6WDWH��*RYHUQLQJ�%RUGHUV�DQG�
%RGLHV��3XEOLVKHU��5RXWOHGJH����HGLWLRQ��S�������3XEOLFDWLRQ�'DWH������������

>�@� *DUQHU��-��,QWHUQDWLRQDO�&RPPLWWHH�IRU�,QIRUPDWLRQ�7HFKQRORJ\�6WDQGDUGV��,1&,76��
,QIRUPDWLRQ�7HFKQRORJ\�,QGXVWU\�&RXQFLO���,7,���85/��KWWSV���ZZZ�VWDQGDUGVSRUWDO�
RUJ�XVDBHQ�VGR�LQFLWV�DVS[��6RQ�(ULúLP�7DULKL�������������

>�@� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� 85/�� KWWSV���ZZZ�LVR�RUJ�
FRPPLWWHH�������KWPO��6RQ�(ULúLP�7DULKL�������������

>�@� 7KH� +LVWRU\� RI� )LQJHUSULQWV��:K\� )LQJHUSULQW� ,GHQWLILFDWLRQ"� 85/�� KWWSV���RQLQ�
FRP�IS�ISKLVWRU\�KWPO��6RQ�(ULúLP�7DULKL�������������

>�@� 1HXPDQQ�� &�� �������� )LQJHUSULQWV� DW� WKH� &ULPH�6FHQH�� 6WDWLVWLFDOO\� &HUWDLQ�� RU�
3UREDEOH"�7KH�5R\DO�6WDWLVWLFDO�6RFLHW\��85/��KWWSV���UVV�RQOLQHOLEUDU\�ZLOH\�FRP�
GRL�SGI���������M����������������������[��6RQ�(ULúLP�7DULKL�������������

>�@� :DWVRQ�� 6��+RZ�)LQJHUSULQWLQJ�:RUNV��85/�� KWWSV���VFLHQFH�KRZVWXIIZRUNV�FRP�
ILQJHUSULQWLQJ�KWP��6RQ�(ULúLP�7DULKL�������������

>�@� &ULPH�6FHQH�)RUHQVLFV��//&�� ��������+LVWRU\�RI�)LQJHUSULQWV��85/��KWWS���ZZZ�
FULPHVFHQH�IRUHQVLFV�FRP�+LVWRU\BRIB)LQJHUSULQWV�KWPO�� 6RQ� (ULúLP� 7DULKL��
�����������

>�@� 7KH� &ULPH� &ROXPQ�� )LQJHUSULQW� $QDO\VLV�� 85/�� KWWSV���7KHFULPHFROXPQ�&RP�
)LQJHUSULQW�$QDO\VLV���6RQ�(ULúLP�7DULKL�������������

>��@� 0XODZND�� 0�� �������� 3RVWPRUWHP� )LQJHUSULQWLQJ� DQG� 8QLGHQWLILHG� +XPDQ�
5HPDLQV��)RUHQVLF�6WXGLHV�IRU�&ULPLQDO�-XVWLFH��3XEOLVKHU��$QGHUVRQ����HGLWLRQ��S��
�����3XEOLFDWLRQ�'DWH������������
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>��@� .DNÕFÕ��$����������%L\RPHWULN�7DQÕPD�6LVWHPOHUL��85/��KWWSV���DKPHWNDNLFL�JLWKXE�
LR�JHQHO�EL\RPHWULN�WDQLPD�VLVWHPOHUL���6RQ�(ULúLP�7DULKL�������������

>��@� +DUULV��7��+RZ�)LQJHUSULQW�6FDQQHUV�:RUN��85/��KWWSV���FRPSXWHU�KRZVWXIIZRUNV�
FRP�ILQJHUSULQW�VFDQQHU��KWP��6RQ�(ULúLP�7DULKL�������������

>��@� 7ULJJV�� 5�� +RZ� )LQJHUSULQW� 6FDQQHUV�:RUN�� 2SWLFDO�� &DSDFLWLYH�� DQG� 8OWUDVRQLF�
9DULDQWV� ([SODLQHG�� 85/�� KWWSV���ZZZ�DQGURLGDXWKRULW\�FRP�KRZ�ILQJHUSULQW�
VFDQQHUV�ZRUN����������<D\ÕP�7DULKL��������������6RQ�(ULúLP�7DULKL�������������

>��@� 6KDK��3��8OWUDVRQLF�)LQJHUSULQW�6FDQQHU�YV�2SWLFDO�)LQJHUSULQW�6FDQQHU��+RZ�'R�
7KH\� 'LIIHU�� 85/�� KWWSV���ZZZ�JXLGLQJWHFK�FRP�XOWUDVRQLF�ILQJHUSULQW�VFDQQHU�
YV�RSWLFDO�ILQJHUSULQW�VFDQQHU�KRZ�GR�WKH\�GLIIHU���<D\ÕQ� 7DULKL�� ������������ 6RQ�
(ULúLP�7DULKL�������������

>��@� ����%LRPHWULFV��:KDW�DUH�WKH�GLIIHUHQW�W\SHV�RI�ILQJHUSULQW�VHQVRUV�UHDGHUV"�85/��
KWWSV���ZZZ����ELRPHWULFV�FRP�IDT�ILQJHUSULQWBVFDQQHUV�SKS�� 6RQ� (ULúLP� 7DULKL��
�����������

>��@� ùDPOÕ��5���<�NVHO��0��(��%L\RPHWULN�*�YHQOLN�6LVWHPOHUL��;,��$NDGHPLN�%LOLúLP�
.RQIHUDQVÕ�%LOGLULOHUL��+DUUDQ�hQLYHUVLWHVL��ùDQOÕXUID��������ùXEDW������

>��@� %DLOHQVRQ�� -�� 'HWHFWLRQ� RI� &RPSUHKHQVLRQ� 	� (PRWLRQ� IURP� 5HDO�WLPH� 9LGHR�
&DSWXUH�RI�)DFLDO�([SUHVVLRQV��+XPDQ�0DFKLQH�,QWHUDFWLRQ�DQG�6HQVLQJ��6WDQIRUG�
8QLYHUVLW\¶V� 9LUWXDO� +XPDQ� ,QWHUDFWLRQ� /DE�� 85/�� KWWSV���PHGLD[�VWDQIRUG�HGX�
UHVHDUFK�SURMHFWV�KPL�EDLOHQVRQ���6RQ�(ULúLP�7DULKL�������������

>��@� .DUDNHoL�� (�� <�]� 7DQÕPD� 1HGLU"� 85/�� KWWSV���HUNDQNDUDNHFL�ZRUGSUHVV�
FRP������������\X]�WDQLPD�QHGLU��� <D\ÕQ� 7DULKL�� ������������ 6RQ� (ULúLP� 7DULKL��
�����������

>��@� 0XVD\HYD�� *��� <DK\D\HY�� 0�� �������� %L\RPHWULN� *�YHQOLN� 6LVWHPOHUL�� øVWDQEXO�
$\GÕQ� hQLYHUVLWHVL�� 85/�� KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B
%L\RPHWULNB*XYHQOLN��6RQ�(ULúLP�7DULKL�������������

>��@� 7KH� 8QLYHUVLW\� RI� 6RXWKDPSWRQ�� &KDSWHU� ���� )DFH� UHFRJQLWLRQ� ����� (LJHQIDFHV���
85/��KWWS���RSHQLPDM�RUJ�WXWRULDO�HLJHQIDFHV�KWPO��6RQ�<D\ÕP�7DULKL�� ������������
6RQ�(ULúLP�7DULKL�������������

>��@� (LJHQ�)DFHV�DQG�$�6LPSOH�)DFH�'HWHFWRU�ZLWK�3&$�69'�LQ�3\WKRQ�85/��KWWSV���
VDQGLSDQZHE�ZRUGSUHVV�FRP������������HLJHQIDFHV�DQG�D�VLPSOH�IDFH�GHWHFWRU�
ZLWK�SFD�VYG�LQ�S\WKRQ���<D\ÕP�7DULKL��������������6RQ�(ULúLP�7DULKL�������������

>��@� $QJJR�� 0��� /D� $UDSX�� �������� )DFH� 5HFRJQLWLRQ� 8VLQJ� )LVKHUIDFH� 0HWKRG��
-RXUQDO� RI� 3K\VLFV� &RQIHUHQFH� 6HULHV� ����� ����� �������� '2,�� �������������
������������������

>��@� )DFH� 5HFRJQLWLRQ� 8VLQJ� )LVKHUIDFHV�� 85/�� KWWSV���LT�RSHQJHQXV�RUJ�IDFH�
UHFRJQLWLRQ�XVLQJ�ILVKHUIDFHV���6RQ�(ULúLP�7DULKL�������������

>��@� ;X��<DMXQ���/LDQJ��)HQJPHL���=KDQJ��*DQJ���;X��+XLIDQJ����������,PDJH�,QWHOOLJHQW�
'HWHFWLRQ�%DVHG�RQ�WKH�*DERU�:DYHOHW�DQG�WKH�1HXUDO�1HWZRUN��6\PPHWU\�-RXUQDO�
�������������'2,����������V\P�������
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>��@� -XUDIVN\��'���0DUWLQ��-��+����������+LGGHQ�0DUNRY�0RGHOV��6SHHFK�DQG�/DQJXDJH�
3URFHVVLQJ��85/��KWWSV���ZHE�VWDQIRUG�HGX�aMXUDIVN\�VOS��$�SGI��6RQ�(ULúLP�7DULKL��
�����������

>��@� +DPHHG�5��)���0DKPXRG�+��$O�0XLIUDMH��7KDPLU�5��6����������)DFH�5HFRJQLWLRQ�
6\VWHP�%DVHG�RQ�&RQWLQXRXV�2QH�6WDWH�0RGHO��$,3�&RQIHUHQFH�3URFHHGLQJV�������
��������85/�� KWWSV���DLS�VFLWDWLRQ�RUJ�GRL�������������������� 6RQ�(ULúLP�7DULKL��
�����������

>��@� 6DPDULD��)���)DOOVLGH��)�� ��������)DFH�,GHQWLILFDWLRQ�DQG�)HDWXUH�([WUDFWLRQ�8VLQJ�
+LGGHQ�0DUNRY�0RGHOV��,PDJH�3URFHVVLQJ��7KHRU\�DQG�$SSOLFDWLRQV��(OVHYLHU��SS�
���±���������

>��@� &KHQJMXQ�/LX��:HFKVOHU��+����������)DFH�5HFRJQLWLRQ�8VLQJ�(YROXWLRQDU\�3XUVXLW��
(XURSHDQ�&RQIHUHQFH�RQ�&RPSXWHU�9LVLRQ��SS����������85/��KWWSV���OLQN�VSULQJHU�
FRP�FKDSWHU���������%)E���������6RQ�(ULúLP�7DULKL��������������

>��@� 7LVVH��&���0DUWLQ��/���7RUUHV��/���5REHUW��0��3HUVRQ�,GHQWLILFDWLRQ�7HFKQLTXH�8VLQJ�
+XPDQ�,ULV�5HFRJQLWLRQ��3URFHHGLQJV�RI���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�9LVLRQ�
,QWHUIDFH��&DOJDU\��SS�����������������0D\������

>��@� *DOHDQR�� '�� �������� ,GHQWLW\� HQFLSKHUHG� LQ� WKH� ERG\�� 7KH� EHUWLOORQQDJH� DQG� WKH�
$QWKURSRPHWULF� 2IILFH� LQ� WKH� 3ROLFH� RI� 5LR� GH� -DQHLUR�� ����������� %ROHWLPGR�
0XVHX�3DUDHQVH�(PLOLR�*RHOGL��&LHQFLDV�+XPDQDV�����������������'2,����������
6����������������������

>��@� dDNÕU��$���$OWÕQWDú��9���$NEXOXW��)��7����������øULV�7DQÕPD�6LVWHPOHUL�YH�8\JXODPD�
$ODQODUÕ��$NDGHPLN�%LOLúLP������±�;9��$NDGHPLN�%LOLúLP�.RQIHUDQVÕ�%LOGLULOHUL��
������2FDN������±�$NGHQL]�hQLYHUVLWHVL��$QWDO\D

>��@� 'DXJPDQ�� -�� �������� +LJK� &RQILGHQFH� 3HUVRQDO� ,GHQWLILFDWLRQ� %\� 5DSLG� 9LGHR�
$QDO\VLV�RI�,UÕV�7H[WXUH��,(((�3URF��,QWHUQDWLRQDO�&DUQDKDQ�&RQIHUHQFH�RQ�6HFXULW\�
7HFKQRORJ\��&ULPH�&RXQWHUPHDVXUHV��$WODQWD��*$��86$��������2FW��������'2,��
��������&&67������������

>��@� 'DQGÕO��(���.DSODQ��.��ø��%L\RPHWULN�øULV�6ÕQÕIODQGÕUPD�6LVWHPOHUL��;9��$NDGHPLN�
%LOLúLP�.RQIHUDQVÕ�%LOGLULOHUL��$NGHQL]�hQLYHUVLWHVL��$QWDO\D��������2FDN������

>��@� 3RXUUH]D��+��5���$]L]L��$�� ��������$�1RYHO�0HWKRG�8VLQJ�&RQWRXUOHW� WR� ([WUDFW�
)HDWXUHV�IRU�,ULV�5HFRJQLWLRQ�6\VWHP��(PHUJLQJ�,QWHOOLJHQW�&RPSXWLQJ�7HFKQRORJ\�
DQG�$SSOLFDWLRQV��SS�����������'2,���������������������������B��

>��@� $VODP��7��0���7DQ��6�=���'KLOORQ��%�� �������� ,ULV�5HFRJQLWLRQ� LQ�7KH�3UHVHQFH�RI�
2FXODU�'LVHDVH��-RXUQDO�RI�7KH�5R\DO�6RFLHW\�,QWHUIDFH��YRO�����QR������SS����������
'2ø����������UVLI����������

>��@� 7KH� (OHFWURQLF� )URQWLHU� )RXQGDWLRQ�� ,ULV� 5HFRJQLWLRQ��85/�� KWWSV���ZZZ�HII�RUJ�
WU�SDJHV�LULV�UHFRJQLWLRQ�� 6RQ�*�QFHOOHPH�7DULKL�� ������������ 6RQ� (ULúLP�7DULKL��
�����������

>��@� .Ro��+��.����������%L\RPHWULN�7DQÕ�<|QWHPOHULQGH�.LúLVHO�9HUL�*�YHQOL÷L�$UWWÕUÕOPÕú�
6LVWHP�7DVDUÕPÕ��0HUVLQ�hQLYHUVLWHVL�<�NVHN�/LVDQV�7H]L�
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>��@� *ROG��6��,ULV�%LRPHWULFV��$�/HJDO�,QYDVLRQ�RI�3ULYDF\"�%LRPHWULF�7HFKQRORJ\�7RGD\��
9ROXPH�������,VVXH����SS�������3DJHV�����0DUFK�������85/��KWWSV���GRL�RUJ���������
6�����������������������

>��@� 'DV�� 5�� 5HWLQDO� 5HFRJQLWLRQ� ±� 7KH� 8OWLPDWH� %LRPHWULF�� ,QIRVHF� ,QVWLWXWH�� 85/��
KWWSV���UHVRXUFHV�LQIRVHFLQVWLWXWH�FRP�UHWLQDO�UHFRJQLWLRQ�XOWLPDWH�ELRPHWULF��JUHI��
6RQ�(ULúLP�7DULKL�������������

>��@� <DOoÕQ�� 1��� *�UE�]�� )�� �������� %L\RPHWULN� *�YHQOLN� 6LVWHPOHULQLQ� øQFHOHQPHVL��
'�]FH�hQLYHUVLWHVL�%LOLP�YH�7HNQRORML�'HUJLVL����SS�����������85/��KWWS���VWDWLF�
GHUJLSDUN�RUJ�WU�DUWLFOH�GRZQORDG�LPSRUWHG�����������������������SGI"�� 6RQ�
(ULúLP�7DULKL��������������

>��@� 9HQQJDJH�� '1$� )LQJHUSULQWLQJ� WR� 'HWHUPLQH� 3DWHUQLW\�� 85/�� KWWSV���LQIRJUDSK�
YHQQJDJH�FRP�S��������GQD�ILQJHUSULQWLQJ�WR�GHWHUPLQH�SDWHUQLW\�LQIRJUDSKLF��
6RQ�(ULúLP�7DULKL�������������

>��@� 6ROW\VLDN�� 6��9DOL]DGHJDQ�� +�� �������� '1$� DV� D� %LRPHWULF� ,GHQWLILHU�� &RPSXWHU�
6FLHQFH�DQG�(QJLQHHULQJ�'HSDUWPHQW��0LFKLJDQ�6WDWH�8QLYHUVLW\��

>��@� ,QGHUVFLHQFH� 3XEOLVKHUV�� ��������+DQGKHOG�'1$�'HWHFWRU�� 6FLHQFH�'DLO\�� �85/��
KWWS���ZZZ�VFLHQFHGDLO\�FRP�UHOHDVHV����������������������KWP�� 6RQ� (ULúLP�
7DULKL�����������������

>��@� 0D\KHZ�� 6�� ([SODLQHU�� +DQG� *HRPHWU\� 5HFRJQLWLRQ�� %LRPHWULF� 8SGDWH� 85/��
KWWSV���ZZZ�ELRPHWULFXSGDWH�FRP��������H[SODLQHU�KDQG�JHRPHWU\�UHFRJQLWLRQ��
<D\ÕQ�7DULKL��������������6RQ�(ULúLP�7DULKL�������������

>��@� -DLQ��$�� .��� 5RVV��$��� 3DQNDQWL�� 6��$�� �������� 3URWRW\SH� +DQG� *HRPHWU\� %DVHG�
9HULILFDWLRQ� 6\VWHP��$SSHDUHG� LQ� 3URF�� RI� �QG� ,QW¶O� &RQIHUHQFH� RQ�$XGLR�� DQG�
9LGHR�EDVHG�%LRPHWULF�3HUVRQ�$XWKHQWLFDWLRQ��$9%3$���SS�����������:DVKLQJWRQ�
'�&��0DUFK�������

>��@� 0G��.KDOLOX]]DPDQ��0G�0DKLXGGLQ��0G��0RQLUXO�øVODP����������+DQG�*HRPHWU\�
%DVHG� 3HUVRQ� 9HULILFDWLRQ� 6\VWHP�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� ,QQRYDWLRQV� LQ�
6FLHQFH�� (QJLQHHULQJ� DQG� 7HFKQRORJ\� �,&,6(7��� &KLWWDJRQJ�� %DQJODGHVK�� ������
2FW��������'2,����������,&,6(7�������������

>��@� �*L7DH�3DUN��6RRZRQ�.LP����������+DQG�%LRPHWULF�5HFRJQLWLRQ�%DVHG�RQ�)XVHG�
+DQG�*HRPHWU\�DQG�9DVFXODU3DWWHUQV��������������±������'2,����������V���������

>��@� 1DWLRQDO�6FLHQFH�DQG�7HFKQRORJ\�&RXQFLO�&RPPLWWHH�RQ�+RPHODQG�DQG�1DWLRQDO�
6HFXULW\��6XEFRPPLWWHH�RQ�%LRPHWULFV��+DQG�*HRPHWU\��SS����������85/��KWWSV���
ZZZ�IEL�JRY�DERXW�XV�FMLV�ILQJHUSULQWVBELRPHWULFV�ELRPHWULF�FHQWHU�RI�H[FHOOHQFH�
ILOHV�KDQG�JHRPHWU\�SGI��6RQ�(ULúLP�7DULKL�������������

>��@� gQHQ�<ÕOGÕ]��+��*����������$YXo൴o൴�(VDVOÕ�%൴\RPHWU൴N�.൴PO൴N�7DQÕPODPD�YH�'R÷UXODPD��
0DUPDUD�hQ൴YHUV൴WHV൴�)HQ�%൴O൴POHU൴�(QVW൴W�V��<�NVHN�/൴VDQV�7H]൴��øVWDQEXO�

>��@� 0LFKDHO��*��.���&RQQLH��7��YH�%HQJ�-LQ�7��$��$�&RQWDFWOHVV�%LRPHWULF�6\VWHP�8VLQJ�
3DOP�3ULQW�DQG�3DOP�9HLQ�)HDWXUHV��'2,�����������������<D\ÕQ�7DULKL���������������
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>��@� &KDUIL�� 1�� �������� %LRPHWULF� 5HFRJQLWLRQ� %DVHG� RQ� +DQGVFKDSH� DQG� 3DOPSULQW�
0RGDOLWLHV��(FROH� QDWLRQDOH� VXSpULHXUH�0LQHV�7pOpFRP�$WODQWLTXH��/H� GpSDUWHPHQW�
,PDJH� HW� 7UDLWHPHQW� GH� O¶,QIRUPDWLRQ�� O¶8QLYHUVLWp� %UHWDJQH� /RLUH�� S�� ����� 85/��
KWWSV���WHO�DUFKLYHV�RXYHUWHV�IU�WHO����������GRFXPHQW��6RQ�(ULúLP�7DULKL������������

>��@� $OoÕQ�� 0�� �������� *|U�QW�� øúOHPH� (VDVOÕ� 3DUPDNL]L� 'R÷UXODPD�� 0DUPDUD�
hQLYHUVLWHVL��(OHNWURQLN�%LOJLVD\DU�$QDELOLP�'DOÕ��<�NVHN�/LVDQV�7H]L�

>��@� (UJHQ�� %��� dDOÕúNDQ��$�� �������� %L\RPHWULN� 6LVWHPOHU� YH� (O� 7DEDQOÕ� %L\RPHWULN�
7DQÕPD� .DUDNWHULVWLNOHUL�� �WK� ,QWHUQDWLRQDO� $GYDQFHG� 7HFKQRORJLHV� 6\PSRVLXP�
�,$76¶����� 85/�� KWWS���ZHE�ILUDW�HGX�WU�LDWV�FG�VXEMHFWV�(OHFWULFDO���(OHFWURQLFV�
($(����SGI��6RQ�(ULúLP�7DULKL�������������

>��@� 3XWWH��7���.HXQLQJ��-����������%LRPHWULFDO�)LQJHUSULQW�5HFRJQLWLRQ��'RQ¶W�*HW�<RXU�
)LQJHUV�%XUQHG��6PDUW�&DUG�5HVHDUFK�DQG�$GYDQFHG�$SSOLFDWLRQV��,),3�7&��:*����
)RXUWK�:RUNLQJ�&RQIHUHQFH�RQ�6PDUW�&DUG�5HVHDUFK�DQG�$GYDQFHG�$SSOLFDWLRQV��
%ULVWRO��8QLWHG�.LQJGRP��SS�������������±���6HSWHPEHU������

>��@� 6��/LX��6LOYHUPDQ��0����������$�3UDFWLFDO�*XLGH�WR�%LRPHWULF�6HFXULW\�7HFKQRORJ\��
,7�3URIHVVLRQDO��YRO�����QR�����SS����±���

>��@� -DLQ��$��.���%ROOH��5���3DQNDQWL��6�� ��������%LRPHWULFV��3HUVRQDO� ,GHQWLILFDWLRQ� LQ�
1HWZRUNHG�6RFLHW\��6SULQJHU�6FLHQFH�	�%XVLQHVV�0HGLD��3�������'2,��������������
�������������

>��@� 8QDU��-���6HQJD��:���$EEDVLD��$����������$�5HYLHZ�RI�%LRPHWULF�7HFKQRORJ\�$ORQJ�
ZLWK�7UHQGV�DQG�3URVSHFWV��3DWWHUQ�5HFRJQLWLRQ��YRO�����SS�������±������

>��@� 'LD]��9�� /HJDO� &KDOOHQJHV� RI� %LRPHWULF� ,PPLJUDWLRQ� &RQWURO� 6\VWHPV��0H[LFDQ�
/DZ�5HYLHZ��9ROXPH����,VVXH����3DJHV�������-XO\±'HFHPEHU�������'2,����������
6��������������������

>��@� 7KDNNDU�� '�� %ÕRPHWUÕF� 'DWD� 6HFXUÕW\�� +RZ�'LIIHUHQW� 7HFKQLTXHV� DUH� /HYHUDJHG�
WR� 6HFXUH� %LRPHWULF� 'DWD�� 85/�� KWWSV���ZZZ�ED\RPHWULF�FRP�WHFKQLTXHV�VHFXUH�
ELRPHWULF�GDWD���6RQ�(ULúLP�7DULKL������������

>��@� %RQWUDJHU�� 3��� 5R\�� $��� 7RJHOLXV�� -�� �������� 'HHS0DVWHU3ULQWV�� *HQHUDWLQJ�
0DVWHU3ULQWV� IRU� 'LFWLRQDU\�$WWDFNV� YLD� /DWHQW� 9DULDEOH� (YROXWLRQ��$SSHDUHG� LQ�
3URFHHGLQJV�RI�,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%LRPHWULFV��7KHRU\��$SSOLFDWLRQV�
DQG�6\VWHPV��%7$6���/RV�$QJHOHV��86$��'2,����������%7$6�������������

>��@� <X�&KHQ���%LQ�0D��=KXR�0D���������86$�%ODFN�+DW�&RQIHUHQFH��$XJXVW������2019��
0DQGDOD\�%D\//DV�9HJDV�

>��@�:HVWHUOXQG�� 0�� �������� 7KH� (PHUJHQFH� RI� 'HHSIDNH� 7HFKQRORJ\�� $� 5HYLHZ��
7HFKQRORJ\�,QQRYDWLRQ�0DQDJHPHQW�5HYLHZ����������������1RYHPEHU�������'2,��
���������WLPUHYLHZ�����

>��@� .�]HFL��(����������.LúLVHO�9HULOHULQ�.RUXQPDVÕ��7XUKDQ�.LWDEHYL�����%DVNÕ��S�������
$QNDUD�
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>��@�:HUQLFN�� $�� 6�� %LRPHWULF� ,QIRUPDWLRQ� ±� 3HUPDQHQW� 3HUVRQDOO\� ,GHQWLILDEOH�
,QIRUPDWLRQ� 5LVN�� 7KH� $PHULFDQ� %DU� $VVRFLDWLRQ� ±� $%$� 85/�� KWWSV���ZZZ�
DPHULFDQEDU�RUJ�JURXSV�EXVLQHVVBODZ�SXEOLFDWLRQV�FRPPLWWHHBQHZVOHWWHUV�
EFO�������������IDB����<D\ÕQ�7DULKL��������������6RQ�(ULúLP�7DULKL�������������

>��@� ,QIRUPDWLRQ� &RPPLVVLRQHU¶V� 2IILFH� �� ,&2� ����������� 85/�KWWSV���LFR�RUJ�XN�
DERXW�WKH�LFR�QHZV�DQG�HYHQWV�QHZV�DQG�EORJV���������LFR�VD\V�WKDW�YRLFH�
GDWD�FROOHFWHG�XQODZIXOO\�E\�KPUF�VKRXOG�EH�GHOHWHG�� 6RQ� (ULúLP� 7DULKL��
����������

>��@� ,QIRUPDWLRQ� &RPPLVVLRQHU¶V� 2IILFH�� ,&2� ,QYHVWLJDWLRQ� ,QWR� +RZ� WKH� 3ROLFH�
8VH� )DFLDO� 5HFRJQLWLRQ� 7HFKQRORJ\� LQ� 3XEOLF� 3ODFHV�� ������������ 85/�� KWWSV���
LFR�RUJ�XN�PHGLD�DERXW�WKH�LFR�GRFXPHQWV���������OLYH�IUW�ODZ�HQIRUFHPHQW�
UHSRUW����������SGI�6RQ�(ULúLP�7DULKL������������

>��@� 5RPDQ\D�.LúLVHO�9HUL� øúOHPH�8OXVDO�'HQHWLP�2WRULWHVL� �$163'&3� ��$XWRULWDWHD�
1DĠLRQDOă�GH�6XSUDYHJKHUH�D�3UHOXFUăULL�'DWHORU�FX�&DUDFWHU�3HUVRQDO�¶QLQ��������
�����7DULKOL�.DUDUÕ��85/��KWWSV���ZZZ�GDWDSURWHFWLRQ�UR�"SDJH 2BQRXDBVDQFWLXQHB
SHQWUXBLQFDOFDUHDB5*3'B����B�	ODQJ UR��6RQ�(ULúLP�7DULKL�������������

>��@� %XOJDULVWDQ� 9HUL� .RUXPD� .RPLV\RQX� �.=/'� �� 'DWD� 3URWHFWLRQ� &RPPLVLRQ�
RI� %XOJDULD�¶QXQ� ����������� 7DULKOL� .DUDUÕ�� 85/�� KWWSV���ZZZ�FSGS�EJ�LQGH[�
SKS"S QHZVBYLHZ	DLG ������6RQ�(ULúLP�7DULKL�������������

>��@� øVYHo�9HUL�.RUXPD�.XUXPX��'DWD�3URWHFWLRQ�$XWKRULW\�RI�6ZHGHQ�¶QXQ������������
7DULKOL� .DUDUÕ�� 85/�� KWWSV���ZZZ�GDWDLQVSHNWLRQHQ�VH�JOREDODVVHWV�GRNXPHQW�
EHVOXW�IDFLDO�UHFRJQLWLRQ�XVHG�WR�PRQLWRU�WKH�DWWHQGDQFH�RI�VWXGHQWV�SGI�� 6RQ�
(ULúLP�7DULKL�������������

>��@� .LúLVHO�9HULOHUL�.RUXPD�.XUXPX������������7DULKOL�YH���������6D\ÕOÕ�.DUDUÕ��85/��
KWWSV���ZZZ�NYNN�JRY�WU�,FHULN���������������6RQ�(ULúLP�7DULKL�������������

>��@� .LúLVHO� 9HULOHUL� .RUXPD� .XUXPX� ����������� 7DULKOL� YH� �������� 6D\ÕOÕ� .DUDU�
YH� ����������� 7DULKOL� YH� ��������� VD\ÕOÕ� .DUDU�� 85/�� KWWSV���ZZZ�NYNN�JRY�WU�
,FHULN�������������������6RQ�(ULúLP�7DULKL�������������

>��@� 'DQÕúWD\�����'DLUH�(������������.�������������7������������
>��@� $NJ�O��$����������.LúLVHO�9HULOHULQ�.RUXQPDVÕ�%D÷ODPÕQGD�%L\RPHWULN�<|QWHPOHULQ�

.XOODQÕPÕ� YH� 'DQÕúWD\�<DNODúÕPÕ�� 7�UNL\H� %DURODU� %LUOL÷L� 'HUJLVL�� 85/�� KWWS���
WEEGHUJLVL�EDURELUOLN�RUJ�WU�P���������������6RQ�(ULúLP�7DULKL�������������

>��@� $UVODQ��%���6D÷ÕUR÷OX��ù�� ��������0RELO�&LKD]ODUGD�%L\RPHWULN�6LVWHPOHU�h]HULQH�
%LU�øQFHOHPH��3ROLWHNQLN�'HUJLVL��FLOW������VD\Õ����6D\IDODU�����±������85/��KWWSV���
GHUJLSDUN�RUJ�WU�WU�SXE�SROLWHNQLN�LVVXH��������������� <D\ÕQ� 7DULKL�� �������������
6RQ�(ULúLP�7DULKL�������������

>��@� 8�6��'HSDUWPHQW�RI�-XVWLFH¶V�*OREDO�-XVWLFH�,QIRUPDWLRQ�6KDULQJ�,QLWLDWLYH�±�3ULYDF\�
DQG� ,QIRUPDWLRQ�4XDOLW\�5LVNV�� -XVWLFH�$JHQF\�8VH�RI�%LRPHWULFV��85/��KWWSV���
LW�RMS�JRY�GRFXPHQWV�G�ELRPHWULFV���IO\HUBY��SGI��6RQ�(ULúLP�7DULKL�������������
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,ERHI�8YXYQPYIV���6IJMO�7EQIX

&MPKM�ʡE˓��MPI�FMVPMOXI�WMFIV�WYʡPEV�R�ʡỈMXPIVM�ZI�ʯRIQM�LIV�KIʡIR�KʳR�EVXQEO-
XEH�V��&Y�OS̉YPPEVE�FE˓P��SPEVEO��KʳZIRPMO� MLXM]EG��FYKʳR�IR�ʳWX�Hʳ^I]HIHMV��
,IQIR�LIV�OYVYPỶ�FMVʡSO�OM̉MRMR�LEWWEW�ZIVMPIVMRM�ZIVM� XEFERPEV�RHE�WEOPE-
QEOXEH�V�ZI�FY�ZIVMPIVMR�KʳZIRPM˓MRHIR�WSVYQPYHYV��&MPKM�KʳZIRPM˓MRMR�XIQI-
PMRMR�KM^PMPMO��FʳXʳRPʳO�ZI�OYPPER�PEFMPMVPMO��'-%�8VMEH�MPOIPIVMRI�HE]ERH�˓��Kʯ^�
ʯRʳRHI�FYPYRHYVYPHY˓YRHE��ZIVMPIVMR�]IXOMWM^�IVM̉MQI�OEV̉��W�O�GE�OSVYRQEW��
KIVIOQIOXIHMV�� +ʳZIRPM˓M� EVXX�VQER�R� ]SPPEV�RHER� FMVM� HI� OM̉M]M� XER�QPEQEO�
ZI]E� HS˓VYPE]EFMPQIOXMV�� /M̉M]M� XER�QPEQEO� ZI� HS˓VYPEQEO� EQEG�]PE� FM]S-
QIXVMO�WMWXIQPIV�OYPPER�PQEOXEH�V���

&M]SQIXVMO�WMWXIQPIV��XIQIP�SPEVEO�&M]SPSNMO�ZI�(EZVER�̉WEP�SPEVEO�MOM]I�E]V�P-
QEOXEH�V��&M]SPSNMO�&M]SQIXVMO�7MWXIQPIV��]ʳ^��TEVQEO�M^M��IP��MVMW��VIXMRE��(2%��
WIW��OSOY�KMFM�FM]SPSNMO�XIORSPSNMPIVPI�XER�QPER�VOIR��(EZVER�̉WEP�&M]SQIXVMO�
7MWXIQPIV��QIXMR�ZI�I�TSWXE�]E^EVP�˓���IWOM^�ʡM^MQM�ZI�FS]EQE�WXMPM��OPEZ]I�XỶ�
ZYVỶPEV��ZI�JEVI�HMREQMOPIVM��OSQYX�WEX�V��KMVHMPIVM�ZI�KVEJMOWIP�OYPPER�G��EVE�
]ʳ^ʳ�OYPPER�Q���KʳPʳQWIQI�ZI�HYHEO�LEVIOIXPIVM��FEO�̉PEV�ZI�Kʯ^�LEVIOIXPIVM��
]ʳVʳ]ʳ̉��LETXMO�GMLE^�OYPPER�Q���MQ^E�ZI�IP�]E^�W���WIW�ZI�OSRỶQE�WXMPM��EVEFE�
WʳVʳ̉�WXMPM��S]YR�WXVEXINMPIVM��OVIHM�OEVX��OYPPER�Q�EP�̉OERP�OPEV��ZI�TVSKVEQPEQE�
WXMPM� KMFM� HEZVER�̉WEP� XIORSPSNMPIVHIR�SPỶQEOXEH�V�� ƈ(EZVER�̉WEP�&M]SQIXVMO�
7MWXIQPIV��8IORSPSNMPIV�ZI�+ʳZIRPMOƉ�OSRYPY�FY�FʯPʳQʳR�EQEG���HEZVER�̉WEP�
FM]SQIXVMO�WMWXIQPIVMR�ʯ^IPPMOPIVM��FY�WMWXIQPIVHI�OYPPER�PER�XIORSPSNMPIVMR�ʡI-
̉MXPIVM�� FY�WMWXIQPIVMR�KʳZIRPMO�EQEG�]PE�OYPPER�Q�]ʯRXIQPIVM� ZI�FM]SQIXVMO�
ZIVMPIVPI�MPKMPM�OERYRM�Hʳ^IRPIQIPIV�Kʯ^HIR�KIʡMVMPQM̉�ZI�OSRY�MPI�MPKMPM�HI˓IV-
PIRHMVQIPIV�WYRYPQỶXYV�

(%:6%2-̈7%0 
&ˢ=31)86ˢ/�7ˢ78)10)6� 

8)/2303.ˢ0)6�:)�+ʘ:)20ˢ/

Bölüm 5
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*�Q�P�]�WHNQRORM൴OHU൴QH�X\JXQ�RODUDN�E൴U�N൴ú൴Q൴Q�N൴PO൴÷൴Q൴�൴VSDW�HGHE൴OPHN�
൴o൴Q��o�\DNODúÕP�EXOXQPDNWDGÕU�>�@��

%৻OJ৻�IDNW|U���VRPHWK৻QJ�\RX�NQRZ�� 3DUROD��3,1�NRGX��NXOODQÕFÕ�DGÕ��N൴PO൴N�
QXPDUDVÕ��J�YHQO൴N�VRUXODUÕQÕQ�FHYDSODUÕ�YE��SDURODODU�HQ�\D\JÕQ�N൴PO൴N�GR÷-
UXODPD�\|QWHP൴�ROPDVÕQD�NDUúÕQ�D\QÕ�]DPDQGD�NÕUÕOPDVÕ�HQ�NROD\�RODQ�\|Q-
WHPG൴U��7DKP൴Q�HG൴OHE൴O൴U��XQXWXODE൴O൴U�YH�SD\ODúÕPD�DoÕNWÕU��EX�QHGHQOH�൴N൴QF൴�
E൴U�J�YHQO൴N�NDWPDQÕQD�൴KW൴\Do�GX\XOPXúWXU�

6DK৻S�ROPD�IDNW|U���VRPHWK৻QJ�\RX�KDYH���6PDUW�NDUW��WRNHQ��WHOHIRQ��GRQJ-
OH��DQDKWDU�YE��øN൴QF൴�IDNW|U�J�YHQO൴N�HOHPDQODUÕ�൴VH�ND\EROPD�YH�oDOÕQPD�J൴E൴�
U൴VNOHU�WDúÕGÕ÷ÕQGDQ�NXOODQÕFÕQÕQ�I൴]൴NVHO�RODUDN�GD�൴o൴QGH�EXOXQGX÷X�\HQ൴�E൴U�
J�YHQO൴N�NDWPDQÕ�JHO൴úW൴U൴OP൴úW൴U�

%৻\RPHWU৻��VRPHWK৻QJ�\RX�DUH�� 3DUPDN�൴]൴��\�]��VHV��൴U൴V�YE��*HO൴úP൴ú�DUDoODU�
ROPDGDQ�E൴\RPHWU൴OHU�oDOÕQDPD]��GH÷൴úW൴U൴OHPH]�YH�ND\EHG൴OHPH]��%X�\DNOD-
úÕPODUÕQ�NRPE൴QDV\RQX�V൴VWHP൴�ROGXNoD�J�YHQO൴�KkOH�JHW൴UPHNWHG൴U��

*�YHQO൴÷൴Q�J�F��HQ�]D\ÕI�KDONDVÕ�൴OH�|Oo�OG�÷�QGHQ�EX�\DNODúÕPODUÕQ�NXOODQÕO-
PDVÕ�VRQ�GHUHFH�|QHPO൴G൴U��%൴U�HY�൴o൴Q��o�IDNW|UO��GR÷UXODPD��ùHN൴O������DúÕUÕ�
൴NHQ��YHU൴OHU൴Q�J�YHQO൴÷൴Q൴Q�E�\�N�|QHP൴�ROGX÷X�E൴U�EDQND�\D�GD�$U�*H�E൴QDVÕ�
൴o൴Q�GR÷UX�E൴U�WHUF൴K�RODFDNWÕU��

đJPNQ���������KFPY®WQ´�ITÕWZQFRF�^FUæXæ�@�B

%൴\RPHWU൴OHU�N൴ú൴Q൴Q�NHQG൴QH�|]J��YHU൴OHU൴\OH�N൴PO൴÷൴Q൴Q� WDQÕPODQPDVÕQÕ�YH�
GR÷UXODQPDVÕQÕ�VD÷ODU��%X�൴úOHPOHU�DVOÕQGD�VÕUDVÕ\OD�³6൴]�N൴PV൴Q൴]"´�YH�³6൴]�
JHUoHNWHQ�൴GG൴D�HWW൴÷൴Q൴]�N൴ú൴�P൴V൴Q൴]"´�VRUXODUÕQÕ�FHYDSODPDNWÕU�
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�x .൴PO൴N�7DQÕPODPD��.D\ÕWOÕ�N൴PO൴NOHU൴Q�EXOXQGX÷X�E൴U�YHU൴�WDEDQÕQ-
GDQ�൴VWHQHQ�N൴ú൴Q൴Q�GR÷UX�N൴PO൴÷൴Q൴Q�VHo൴OPHV൴G൴U��.൴ú൴\H�D൴W�E൴\RPHWU൴�
൴OH� YHU൴� WDEDQÕQGD� GHSRODQDQ� W�P�E൴\RPHWU൴N� úDEORQODU� DUDVÕQGD� E൴U�
NDUúÕODúWÕUPD�\DSÕOÕU�YH�V൴VWHP�\D�³HQ�൴\൴´�HúOHúPH\൴�\DSDU�\D�GD�RODVÕ�
HúOHúPHOHU൴� SXDQODU�YH�EHQ]HUO൴NOHU൴QH�J|UH� VÕUDODU� >�@��ùHN൴O� ���¶GH�
N൴PO൴N�WDQÕPODQPDVÕQD�D൴W�E൴U�|UQHN�YHU൴OP൴úW൴U�

đJPNQ������0NRQNP�YFSæRQFRF�@�B

�x .൴PO൴N�'R÷UXODPD��%൴U�N൴ú൴Q൴Q�൴GG൴D�HWW൴÷൴�N൴ú൴�ROXS�ROPDGÕ÷ÕQÕQ�VRU-
JXODQPDVÕGÕU��.൴ú൴\H�D൴W�E൴\RPHWU൴� ൴OH�YHU൴� WDEDQÕQGD�EXOXQDQ�EHO൴UO൴�
E൴U�úDEORQ�DUDVÕQGD�E൴U�NDUúÕODúWÕUPD�\DSÕOÕU��E൴UHE൴U�HúOHúPH�GR÷UX�൴VH�
N൴PO൴N�GR÷UXODQPÕú�ROXU�>�@� ùHN൴O����¶WH�N൴PO൴N�GR÷UXODPD\D�D൴W�|U-
QHN�YHU൴OP൴úW൴U�

đJPNQ������0NRQNP�ITÕWZQFRF�@�B
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øQVDQODU�J�QO�N�൴úOHU൴Q൴�\HU൴QH�JHW൴U൴UNHQ�IDUNOÕ�\|QWHPOHU�NXOODQÕU��EX�GD�RQ-
ODUD�IDUNOÕ�GDYUDQÕú�VW൴OOHU൴�ND]DQGÕUÕU��EX�GDYUDQÕú�E൴o൴POHU൴�N൴ú൴\H�|]J�G�U��
'DYUDQÕú� E൴\RPHWU൴V൴� DUDúWÕUPDFÕODUÕ� VHUJ൴OHQHQ� EX� GDYUDQÕúVDO� |]HOO൴NOHU൴�
|OoPH\H�oDOÕúÕU�YH�EX�|Oo�POHUOH�N൴PO൴N�GR÷UXODPDVÕ�\DSPDN�KHGHIOHQ൴U��gO-
o�P�VRQXFX�HOGH�HG൴OHQ�EX�E൴\RPHWU൴N�YHU൴OHUOH�R�N൴ú൴\H�D൴W�GDYUDQÕú�SURI൴O൴�
oÕNDUÕOÕU��3URI൴O�KD]ÕUODQGÕNWDQ� VRQUD�N൴PO൴÷൴� V�UHNO൴�RODUDN�GR÷UXODPDN� ൴o൴Q�
KDUHNHWOHU�VHVV൴]FH�൴]OHQ൴U��3URI൴OOH�HúOHúPH\HQ�DOÕúÕOPDGÕN�GDYUDQÕú�NDOÕSODUÕ�
J|]OHQG൴÷൴QGH� WHUF൴KH� J|UH� V൴VWHP� G൴÷HU� N൴PO൴N� GR÷UXODPD� IRUPODUÕQÕ� WDOHS�
HGHE൴O൴U�� NXOODQÕFÕ� HU൴ú൴P൴Q൴� HQJHOOH\HE൴O൴U�� F൴KD]Õ�GRQGXUDE൴O൴U�YH\D�NHQG൴Q൴�
NDSDWDE൴O൴U�

'DYUDQÕú�E൴\RPHWU൴OHU൴�PRUV�NRGODUÕQGDN൴�NDOÕSODUÕQ�GR÷UXODQGÕ÷Õ�����\\¶GDQ�
EHU൴�KD\DWÕPÕ]GD�\HU�DOPDNWDGÕU��%XJ�Q�HQ�oRN�൴QFHOHQHQ�|]HOO൴NOHU�DUDVÕQGD�
\�U�PH�E൴o൴P൴�YH�V൴OXHW��NRQXúPD�VHV൴��൴P]D��HO�\D]ÕVÕ�YH�WXú�YXUXúODUÕ�\D]PD�
U൴WP൴�YH�GRNXQPDW൴N�G൴QDP൴NOHU൴Q൴�VD\DE൴O൴U൴]�>�@�

7RSODQDQ�YHU൴OHUH�J|UH�GDYUDQÕúVDO�E൴\RPHWU൴\൴�G|UW�EDúOÕNWD�൴QFHOHQHE൴O൴U�
��� .D\QDN�7DEDQOÕ�'DYUDQÕúVDO�%൴\RPHWU൴
��� øQVDQ��%൴OJ൴VD\DU�(WN൴OHú൴P൴�7DEDQOÕ�'DYUDQÕúVDO�%൴\RPHWU൴
���0RWRU�%HFHU൴\H�'D\DOÕ�'DYUDQÕúVDO�%൴\RPHWU൴
��� 6DI�'DYUDQÕúVDO�%൴\RPHWU൴

�����0&>3&0�9&'&31.�)&;7&3.đ8&1�'å>42*97å

.D\QDN� WDEDQOÕ�GDYUDQÕúVDO�E൴\RPHWU൴��NXOODQÕFÕ� WDUDIÕQGDQ��UHW൴OHQ�o൴]൴P�
HVN൴]�� UHV൴P�\D�GD�PHWQ൴� ൴QFHOHPH\H�\DUD\DQ�E൴\RPHWU൴OHUG൴U��.൴ú൴Q൴Q�NH-
O൴PH�GD÷DUFÕ÷Õ��UHV൴PGHN൴�UHQN�YH�WRQ�VNDODVÕ��DQODWÕPGD�VHo൴OHQ�NHO൴PHOHU�
YH\D�NXOODQÕODQ�QRNWDODPD�൴úDUHWOHU൴�HVHU�VDK൴E൴QH�D൴W�WDNO൴G൴�]RU�E൴U�VW൴O�RU-
WD\D�oÕNDUÕU�

.D\QDN�WDEDQOÕ�GDYUDQÕúVDO�E൴\RPHWU൴�oHú൴WOHU൴�
x� 0HW൴Q�\D]DUOÕ÷Õ�
x� (�SRVWD�\D]DUOÕ÷Õ�
x� (VN൴]�VW൴O൴�
x� %R\DPD�VW൴O൴�
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�������2JYNS�>F_FWQæÕæ

<D]ÕOÕ�PHW൴QOHU�G൴OE൴OJ൴V൴�YH��VOXS�DoÕVÕQGDQ�DQDO൴]�HG൴OHE൴OPHNWHG൴U��%X�DQDO൴]�
൴o൴Q�SURI൴O�ROXúWXUXOXUNHQ��V|]�NDOÕSODUÕ��V|]�G൴]൴P൴��F�POH�YH�NHO൴PH�VD\ÕVÕ��
QRNWDODPD�൴úDUHW൴�VD\ÕVÕ��E൴OJ൴� ൴oHU൴÷൴��GH\൴P�YH�DWDV|]OHU൴��HGDWODU��DQODPE൴-
O൴P��DOÕQWÕODU�J൴E൴�|]HOO൴NOHU�J|]�|Q�QGH�EXOXQGXUXOXU��

'൴OE൴O൴PVHO�SURI൴O� ROXúWXUPD\Õ�NRQX�HG൴QHQ�E൴U� DUDúWÕUPD��\D]DU�N൴PO൴÷൴�
WDQÕPODPD�YH�GR÷UXODPD�൴o൴Q�NHV൴QO൴NOH�GH÷HU൴Q൴�J|VWHUP൴úW൴U��6|]�G൴]൴P൴�
|]HOO൴NOHU൴Q� NRPE൴QDV\RQXQX� NXOODQDQ� E൴U� SURI൴O� ROXúWXUPD� V൴VWHP൴Q൴Q��
WHVW� JUXEXQGDN൴�PHW൴QOHU൴Q����¶V൴� ൴o൴Q� GR÷UX� \D]DUÕ� VHoHE൴OG൴÷൴� ND\GH-
G൴OP൴úW൴U�>�@��

%�\�N� E൴U� DQRQ൴P�PHW൴Q� YHU൴OG൴÷൴QGH� \D]DU� GR÷UXODPDVÕQÕQ� QDVÕO� \DSÕ-
ODFD÷ÕQÕQ� DUDúWÕUÕOGÕ÷Õ� E൴U� oDOÕúPDGD� PHW൴Q� NDWHJRU൴]DV\RQ� \|QWHPOHU൴�
X\JXODQPÕúWÕU�>�@��0HW൴QOHU�WHP൴]OHQP൴ú�YH�D\QÕ�DQODPD�JHOHQ�NHO൴PHOHU�
E൴UOHúW൴U൴OP൴ú��HQ�VÕN�NXOODQÕODQ�����NHO൴PH�EHO൴UOHQHUHN�YHNW|U�ROXúWXUXO-
PXúWXU��

<D]DU�GR÷UXODPD��PHW൴Q�൴OH�\D]DU�൴O൴úN൴OHQG൴UPHGHQ�oRN�GDKD�]RUGXU�EX�QH-
GHQOH�DUDúWÕUPDFÕODU��E൴U�\D]DUÕQ�WDU]ÕQGDN൴�E൴O൴QoO൴�YH\D�E൴O൴QoV൴]�GH÷൴ú൴NO൴N-
OHU൴�\DQVÕWDQ�Q൴VSHWHQ�VÕ÷�IDUNOÕOÕNODUÕ�YH�IDUNOÕ�\D]DUODUÕQ�WDU]ODUÕQÕ�\DQVÕWDQ�
GDKD�GHU൴Q�IDUNOÕOÕNODUÕ�D\ÕUW�HWPH\൴�|÷UHQPHO൴G൴U�>�@�

0HW൴Q�\D]DUOÕ÷Õ�SURI൴OOHPHV൴�൴OH�\D]DUODUÕQ�N൴PO൴÷൴�GR÷UXODQPÕú�HVHUOHU൴�NXOOD-
QÕODUDN�VDKWH�\D]DUODUÕQ�PDVNHOHU൴�G�ú�U�OHE൴O൴U��DQRQ൴P�NDOPÕú�HVHUOHU൴Q�JHU-
oHN�VDK൴SOHU൴�EXOXQDE൴O൴U��ùHN൴O����¶WH�PHW൴Q�\D]DUOÕ÷Õ�GDYUDQÕúVDO�E൴\RPHWU൴�
oHú൴G൴QH�D൴W�|UQHN�YHU൴OP൴úW൴U�

.൴PH�D൴W� ROGX÷X�E൴O൴QPH\HQ�\D]ÕOÕ� HVHUOHU��]HU൴QGH� oDOÕúÕOÕUNHQ� ൴ON� DúD-
PDGD�HVHU�൴oHU൴÷൴�൴QFHOHQ൴U��$QODP�YH�\DSÕ�\|Q�QGHQ�DQDO൴]�HG൴OHQ�PHWQ൴Q�
��� DúDPDGD�E൴\RPHWU൴N�YHU൴�RODUDN�NXOODQÕODE൴OHFHN�G൴OE൴OJ൴V൴�|]HOO൴NOHU൴�
oÕNDUÕOÕU�����DúDPD�VRQXQGD�KHU�EHOJH�E൴U�YHNW|UH�VDK൴SW൴U��'DKD�WHNQ൴N�E൴U�
HYUH� RODQ� ��� DúDPDGD� EX� |]HOO൴NOHU� \DUGÕPÕ\OD� KD]ÕUODQDQ� YHNW|UOHU� N�-
o�OW�O�U�YH����DúDPDGD�൴VH�\DSÕODQ�KHVDSODPDODU�GR÷UXOWXVXQGD�\D]DUODU�
EHO൴UOHQ൴U�
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đJPNQ������2JYNS�^F_FWQæÕæ�YFSæRQFRF�FQLTWNYRFXæ�@�B

�������*�UTXYF�>F_FWQæÕæ

øQVDQODUÕQ� H�SRVWD� J|QGHUPH� DOÕúNDQOÕNODUÕ� E൴UE൴U൴QGHQ� ROGXNoD� IDUNOÕGÕU��
(�SRVWD�\D]DUOÕ÷Õ�൴oHU൴N�\|Q�QGHQ�PHW൴Q�\D]DUOÕ÷ÕQD�EHQ]HVH�GH��SRVWD�J|Q-
GHU൴P�YH�DOÕP�YHU൴OHU൴�DQDO൴]�HG൴OHUHN�D\UÕQWÕOÕ�E൴U�SURI൴O�ROXúWXUDE൴O൴U��7HPHO�
DPDo�\D]DU�WDUDIÕQGDQ�\D]ÕODQ�H�SRVWDODUGDQ�VDE൴W�E൴U�G൴]൴�|]HOO൴N�HOGH�HGHUHN�
E�\�N�\Õ÷ÕQODU�DUDVÕQGD�\D]DUÕQ�N൴PO൴÷൴Q൴�EHO൴UOH\HE൴OPHNW൴U�

3URI൴OOHPH�\DUGÕPÕ\OD�DOÕúÕOPDGÕN�DGUHVOHUH�H�SRVWD�J|QGHU൴OPHV൴�J൴E൴�DQRUPDO�
GDYUDQÕúODU�J|]OHPOHQHUHN�Y൴U�V�\D\ÕOÕPÕ�WHVS൴W�HG൴OPHV൴��]HU൴QH�DUDúWÕUPDODU�
\DSÕOPÕúWÕU� >��@��(�SRVWDQÕQ�X]XQOX÷X�� H�SRVWDQÕQ�J|QGHU൴OPH� VDDW൴�� H�SRVWD�
HU൴ú൴P൴Q൴Q�PDVD�VW��WDEOHW�E൴OJ൴VD\DUODUOD�\D�GD�PRE൴O� WHOHIRQOD�VD÷ODQPDVÕ��
JHOHQ�YH�o|S�NXWXVXQXQ�ERúDOWÕOPD�VÕNOÕ÷Õ��DOÕFÕODUÕQ�H�SRVWD�DGUHVOHU൴��H�SRVWD�
൴OH�J|QGHU൴OHQ�HNOHU��UHVPv�H�SRVWDODUGD�NXOODQÕODQ�G൴O�YH��VOXS��VHODPODPD�YH�
൴P]D�J൴E൴�\DNODúÕN�����GH÷൴úNHQ�\DUGÕPÕ\OD�ROGXNoD�EDúDUÕOÕ� VRQXoODU�DOÕQ-
PDNWDGÕU�
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$GO൴�VRUXúWXUPDODUD�\DUGÕP�HWPHN�DPDFÕ\OD�H�SRVWD�\D]DU�N൴PO൴÷൴Q൴�WHVS൴W�HW-
PHN��]HUH�\DSÕODQ�E൴U�oDOÕúPDGD�൴VH�H�SRVWD�൴oHU൴N�PDGHQF൴O൴÷൴�WHNQ൴NOHU൴�NXO-
ODQÕOPÕúWÕU��)DUNOÕ�\D]DUODU�WDUDIÕQGDQ�ROXúWXUXODQ�GRN�PDQODUOD�GHVWHN�YHNW|U�
PDN൴QHV൴�|÷UHQPH�DOJRU൴WPDVÕ�X\JXODQPÕú�YH�EDúDUÕOÕ�VRQXoODU�DOÕQPÕúWÕU�>��@�

(�SRVWD�\D]DUOÕ÷Õ�E൴\RPHWU൴OHU൴Q൴Q�NXOODQÕPÕ�\DúDQDQ�G൴M൴WDO�G|QHP�J|]�|Q�Q-
GH� EXOXQGXUXOGX÷XQGD� DGO൴� VRUXúWXUPDODU� ൴o൴Q� ID\GDOÕ� RODFDNWÕU�� ø]൴� V�U�OHQ�
H�SRVWDODU�\D]DUODUÕ� ൴OH�HúOHúW൴U൴OHE൴O൴U��\D]DUODU�DUDVÕQGD�\�NVHN�KDVVDV൴\HWOH�
E൴U�D\UÕP�\DSÕODPDVD�GD�EHO൴UO൴�\D]ÕP�KDWDODUÕ�YH��VOXS�IDUNOÕOÕNODUÕ�N�o�N�E൴U�
|UQHNOHPGH�EDúDUÕOÕ�VRQXoODU�YHUHFHNW൴U�

�������*XPN_�8YNQN

%൴U� N൴ú൴Q൴Q�G൴NNDW൴Q൴� YHUPHGHQ�\D�GD�GDOJÕQOÕNOD� o൴]G൴÷൴� úHN൴OOHUH� NDUDODPD�
�GRRGOH��GHQ൴U�YH�EX�o൴]൴POHU�GH�HO�\D]ÕODUÕ�NDGDU�EHQ]HUV൴]�ROGX÷XQGDQ�HVN൴]�
NDUDODPD�VW൴O൴�ND\QDN�WDEDQOÕ�GDYUDQÕú�E൴\RPHWU൴OHU൴�DUDVÕQGDGÕU�

.DUDODPD�E൴\RPHWU൴V൴�൴OH�GR÷UXODPDQÕQ�DUDúWÕUÕOGÕ÷Õ�E൴U�oDOÕúPDGD�GHQHNOHU൴Q�
o൴]G൴÷൴�úHN൴OOHU൴Q��GRRGOH��NRQXPXQD��o൴]൴P�KÕ]ODUÕQD�YH�o൴]൴P�V�UHOHU൴QH�J|UH�
SURI൴O�ROXúWXUXOPXúWXU��.XOODQÕFÕODUÕQ�SDURODODUÕQÕ�V൴VWHPH�|÷UHWPHV൴Q൴Q�DUGÕQ-
GDQ�SDURODODU�HNUDQODUD�o൴]൴OHUHN�GR÷UXODPD�\DSÕOÕU�>��@�

%DV൴W�JHRPHWU൴N�úHN൴OOHU�o൴]G൴UHUHN�N൴PO൴N�GR÷UXODPDVÕ�\DSDQ�E൴U�EDúND�oDOÕú-
PDGD�൴VH��úHN൴OOHU൴�E൴UOHúW൴UPHN�൴o൴Q�SHN�oRN�NRPE൴QDV\RQ�EXOXQGX÷XQGDQ�\H-
WHU൴QFH�J�YHQ൴O൴U�EXOXQPXúWXU��ùHN൴OOHU൴Q�NDUPDúÕNOÕ÷ÕQÕ�DUWWÕUPD��HN�úHN൴OOHU�
o൴]G൴UHUHN�DUDODUÕQGD�ED÷ODQWÕ�NXUXOPDVÕQÕ� ൴VWHPH�J൴E൴�\|QWHPOHUOH� V൴VWHP൴Q�
SHUIRUPDQVÕ�൴\൴OHúW൴U൴OHE൴O൴U�>��@�

�������'T^FRF�8YNQN

%XJ�Q�E൴U�GHUJ൴GH��P�]HGH�\D�GD�øQWHUQHW¶WH�NDUúÕPÕ]D�oÕNDQ�WDEORODUÕQ�KDQJ൴�
UHVVDPD�D൴W�ROGX÷X�NRQXVXQGD�WDKP൴Q�\�U�W�OHE൴O൴\RUVD��EX�UHVVDPÕQ�ER\DPD�
VW൴O൴�KDNNÕQGD�E൴OJ൴�VDK൴E൴�ROXQGX÷XQGDQGÕU��1൴O�IHUOHUGHQ�0RQHW¶൴��D\o൴oHN-
OHU൴QGHQ�9DQ�*RJK¶X�KDWÕUODPDN�SURI൴OOHPH\H�E൴U�|UQHNW൴U�

6DQDW�HVHUOHU൴��]HU൴QGH�\DSÕODQ�E൴U�oDOÕúPDGD��\D]ÕOÕ�HVHUOHU൴Q��VOXSODUÕQD�J|UH�
\D]DU�GR÷UXODPDVÕ�\DSÕOPDVÕ�J൴E൴�UHV൴POHU൴Q�ER\DPD�VW൴OOHU൴� ൴QFHOHQHUHN�VD-
QDWoÕ�N൴PO൴÷൴�GR÷UXODPDVÕ�\DSÕOPD\D�oDOÕúÕOPÕúWÕU��dDOÕúPDGD�3൴HWHU�%UXHJHO�
WKH�(OGHU¶D�DWIHG൴OHQ����UHV൴PO൴N�E൴U�NROHNV൴\RQXQ�N൴PO൴N�GR÷UXODPD�VRUXQX�
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YH�5|QHVDQV�UHVVDPÕ�3൴HWUR�3HUXJ൴QR¶QXQ�E൴U�SRUWUHV൴Q൴Q�o൴]HUOHU൴�HOH�DOÕQPÕú-
WÕU��%UXJHO¶൴Q�VHN൴]�DGHW�N൴PO൴÷൴�GR÷UXODQPÕú�HVHU൴�൴OH�EHú�DGHW�WDNO൴G൴�G൴M൴WDO�
RODUDN� WDUDQDUDN� ൴VWDW൴VW൴NVHO� |]HOO൴NOHU൴� oÕNDUÕOPÕú�� JHUoHN� HVHUOHUOH� WDNO൴WOHU�
DUDVÕQGDN൴�EDU൴]�IDUN�RUWD\D�NRQPXúWXU��3HUXJ൴QR�SRUWUHV൴�DQDO൴]൴QGH� ൴VH�UH-
V൴P�JHQ൴ú�IRUPDWOÕ�E൴U�IRWR÷UDI�PDN൴QHV൴�൴OH�IRWR÷UDIODQPÕú�YH�EX�J|U�QW��JU൴�
WRQODPD\D�G|Q�úW�U�OP�úW�U��5HV൴PGHN൴�DOWÕ�NDUDNWHU൴Q�\�]OHU൴�DUDVÕQGDN൴�൴V-
WDW൴VW൴NVHO�IDUNOÕOÕNODUÕQ�ÕúÕ÷ÕQGD�UHV൴PGH�HQ�D]���N൴ú൴Q൴Q�oDOÕúWÕ÷Õ��PXKWHPHOHQ�
3HUXJ൴QR¶QXQ�UHVP൴Q�VDGHFH�E൴U�NÕVPÕQÕ�ER\DGÕ÷Õ�JHU൴V൴Q൴�oÕUDNODUÕQÕQ�WDPDP-
ODGÕ÷Õ�WHVS൴W�HG൴OP൴úW൴U�>��@��

6DQDW�HVHUOHU൴QGH�VDKWHF൴O൴N�VDQDW�WDU൴K൴�NDGDU�HVN൴G൴U��6DKWHF൴O൴÷൴Q�|Q�Q��NHV-
PHN�൴o൴Q�EXJ�Q�[�UD\�ÕúÕQODUÕ�YH�GHQH\൴PO൴�VDQDW�WDU൴Ko൴OHU൴Q൴Q�WHFU�EHOHU൴�൴OH�
VDQDW�HVHUOHU൴�NRUXQPD\D�oDOÕúÕOÕ\RU��'R÷UXODQPÕú�HVHUOHU൴Q�ER\DPD�E൴\RPHW-
U൴OHU൴�ED]�DOÕQDUDN�KD]ÕUODQDQ�൴VWDW൴VW൴NVHO�SURI൴OOHU�VD\HV൴QGH�\DQOÕú�UHVVDPODUD�
DWIHG൴OHQ�HVHUOHU�JHUoHN�N൴PO൴NOHU൴QH�NDYXúDE൴O൴U��E൴O൴QHQ�E൴U�WDEOR\D�NDWNÕ�\D-
SDQ�G൴÷HU�VDQDWoÕODUÕQ�VD\ÕVÕ�WHVS൴W�HG൴OHE൴O൴U�

�����å38&3���'å1,å8&>&7�*90å1*đå2å�9&'&31.� 
)&;7&3.đ8&1�'å>42*97å

øQVDQODU�J�QO�N�KD\DWWD�E൴OJ൴VD\DUODUÕQÕ�YH�G൴÷HU�DNÕOOÕ�F൴KD]ODUÕQÕ�NXOODQÕUNHQ�
IDUNÕQGD�ROPDGDQ�NHQG൴OHU൴QH�|]J��E൴U�VW൴O�JHO൴úW൴U൴UOHU��%X�|]HOO൴NOHU൴�|OoPHN�
ve N൴PO൴N�GR÷UXODPD�൴o൴Q�NXOODQDE൴OPH�DPDFÕ\OD�NODY\H�YH�IDUH\OH�HWN൴OHú൴P-
GH� EXOXQDQ� NDVODUÕQ� KDUHNHWOHU൴�� E൴OJ൴VD\DU� \D]ÕOÕPÕQÕQ� J|]OHPOHQHE൴O൴U� H\-
OHPOHU൴��]HU൴QGHQ�NXOODQÕFÕQÕQ�GDYUDQÕúÕQÕ� ൴]OH\HUHN�HOGH�HG൴O൴U��%X�NDWHJRU൴�
൴QVDQ�E൴OJ൴VD\DU�HWN൴OHú൴P൴Q൴�VDGHFH�GR÷UXGDQ�GH÷൴O��GROD\OÕ�\ROGDQ�GD�൴QFHOH-
PHNWHG൴U��%൴OJ൴VD\DUGD�EXOXQDQ�ND\ÕW�J�QO�NOHU൴��SURJUDP�HNOH�NDOGÕU�JHoP൴ú൴�
YH�V൴VWHPH�D൴W�G൴÷HU�ND\ÕWODU�GD�SURI൴O�|]HOO൴NOHU൴QH�HNOHQHE൴O൴U��'RQDQÕPVDO�YH�
\D]ÕOÕPVDO�YHU൴OHU�EX�NDWHJRU൴Q൴Q�DODQÕGÕU�

øQVDQ�E൴OJ൴VD\DU�HWN൴OHú൴P൴�WDEDQOÕ�E൴\RPHWU൴�oHú൴WOHU൴�

x� 7Xú�YXUXúX�G൴QDP൴NOHU൴�
x� )DUH�G൴QDP൴÷൴�
x� .RPXW�VDWÕUÕ�J൴UG൴OHU൴�
x� *UDI൴NVHO�NXOODQÕFÕ�DUD�\�]��
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.ODY\H�൴OH�\D]Õ�\D]PDN�KHU�N൴ú൴�൴o൴Q�NDUDNWHU൴VW൴N�|]HOO൴NOHU�WDúÕU��'HQH\൴PO൴�
E൴U�NXOODQÕFÕ�൴OH�൴ON�NH]�NODY\H�NXOODQDQ�E൴U�N൴ú൴Q൴Q�\D]Õ�NDOÕSODUÕ�D\QÕ�ROPD]��
%X�IDUNOÕOÕNODU�J|]�|Q�QGH�EXOXQGXUXODUDN�N൴ú൴\H�|]HO�\D]Õ��GDYUDQÕú��NDOÕS-
ODUÕ� ROXúWXUXOXS� N൴PO൴N� GR÷UXODPDVÕ� \DSÕODE൴OPHNWHG൴U��.൴PO൴N� GR÷UXODPDVÕ�
൴o൴Q��NXOODQÕFÕ�DGÕ�YH�ú൴IUHV൴�J൴U൴ú൴�J൴E൴�EDV൴W�E൴U�\D]PD�|UQH÷൴�\HWHUO൴G൴U�DQFDN�
NXOODQÕFÕ�WDQÕPODPD�൴o൴Q�E�\�N�P൴NWDUGD�WXú�YXUXúX�YHU൴V൴QH�൴KW൴\Do�YDUGÕU�YH�
WDQÕPODPD�� V൴VWHPGH� EXOXQDQ� G൴÷HU� W�P� NXOODQÕFÕODUÕQ� SURI൴OOHU൴� ൴OH� \DSÕODQ�
NDUúÕODúWÕUPDODUD�GD\DQÕU�>�����@��

3URI൴O�ROXúWXUXOXUNHQ��WXú�YXUXú�KÕ]Õ��JHQHO�\D]PD�KÕ]Õ��WXúODU�DUDVÕ�EHNOHPH�
V�UHV൴��E൴U�WXúD�EDVÕODQ�V�UH��VD\ÕVDO�WXú�WDNÕPÕQÕQ�NXOODQÕPÕ��\D]ÕP�KDWDODUÕQÕQ�
VÕNOÕ÷Õ��JHU൴�DO�YH�V൴OPH���WXú�VHo൴P൴��FWUO��VK൴IW��HQWHU�WXúODUÕQGDQ�൴N൴�WDQH�EX-
OXQPDNWDGÕU���|]HOO൴NOHU൴QGHQ�ID\GDODQÕOÕU�

7Xú�YXUXúX�G൴QDP൴NOHU൴�DQDO൴]൴� ൴OH�\DSÕODQ�oDOÕúPDODU�\D]ÕP�|UQHNOHU൴�IDUNOÕ�
G൴OOHUGH�\D]ÕOGÕ÷ÕQGD�E൴OH�NXOODQÕFÕ�WDQÕPODPD�YH�N൴PO൴N�GR÷UXODPDVÕ�൴o൴Q�NXO-
ODQÕODE൴OHFH÷൴Q൴�J|VWHUP൴úW൴U��.൴PO൴N�EHO൴UOHPHQ൴Q�|QHP൴Q൴Q�DUWWÕ÷Õ�NU൴W൴N�QRN-
WDODUGD��൴QVDQODUÕQ�IDUNOÕ�G൴OOHU൴�NRQXúWX÷X�XOXVODUDUDVÕ�DODQODUGD�E൴OH�EDúDUÕOÕ�
VRQXoODU�YHUHQ�WXú�YXUXúX�DQDO൴]൴Q൴Q�|QHP൴Q൴Q�DOWÕ�o൴]൴OP൴úW൴U�>��@�

.ODY\H�G൴QDP൴NOHU൴�����¶GHQ�EHU൴�N൴PO൴N�GR÷UXODPD�\|QWHP൴�RODUDN�DUDúWÕUÕO-
PDNWDGÕU��%HNOHWPH�V�UHOHU൴��WXú�YXUXúODUÕ�DUDVÕQGD�JHoHQ�]DPDQ�J൴E൴�|]HOO൴N-
OHU൴Q�GH�GHQH\OHUH�GkK൴O�HG൴OPHV൴\OH�N൴PO൴N�GR÷UXODPDGD���¶൴Q�DOWÕQGD�IDOVH�
QHJDW൴YH�RUDQÕ�DOÕQPÕúWÕU��dDOÕúPDODU�NODY\H�NXOODQÕPÕQÕQ�GD�E൴U�³൴P]D´�Q൴WH-
O൴÷൴�WDúÕGÕ÷ÕQÕ�YXUJXODPÕúWÕU�>��@�

.XOODQÕFÕQÕQ� WXú� YXUXúX� ൴VWDW൴VW൴NOHU൴Q൴� HOH� JHo൴UHQ� E൴OJ൴VD\DU� NRUVDQODUÕ� E൴U�
GDYUDQÕú�SURI൴O൴�ROXúWXUDE൴OPHNWHG൴UOHU��3URI൴O൴�HOH�JHo൴U൴OHQ�E൴U�NXOODQÕFÕ�øQWHU-
QHW�RUWDPÕQGD�DQRQ൴PO൴÷൴Q൴�\൴W൴U൴U��൴]OHPH�WHNQRORM൴OHU൴QH�൴KW൴\Do�GX\XOPDGDQ�
WDQÕQDE൴O൴U��931�W�QHO൴��3UR[\��YHN൴O��VXQXFXVX�\D�GD�725�D÷Õ�NXOODQPDVÕ�E൴U�
ID\GD�VD÷ODPD]�

7Xú�YXUXúX�DUDúWÕUPDODUÕQD�IDUNOÕ�E൴U�\DNODúÕP�൴VH�S൴\DQR�YH�NODUQHW�VDQDWoÕODUÕ�
൴QFHOHQHUHN�\DSÕOPÕúWÕU��0�]൴V\HQOHU൴Q�SDUPDN�KDUHNHWOHU൴�ND\GHG൴OHUHN��WXú-
ODUD�YXUXOPD�KÕ]Õ��൴úOHYVHO�YHU൴�DQDO൴]൴�\|QWHPOHU൴�NXOODQÕODUDN�DQDO൴]�HG൴OP൴ú��
P�]൴V\HQOHU൴Q�KDUHNHW�KÕ]Õ�YH�൴YPHOHU൴�oRNOX�P�]൴NDO�ED÷ODPGD�WXWDUOÕ�EXOXQ-
PXúWXU��0�]൴V\HQOHU൴�WXú�YXUXúX�DQDO൴]൴�YH�V൴Q൴U�D÷ODUÕ�\DUGÕPÕ�൴OH�VÕQÕIODQGÕU-
PDN�RODQDNOÕGÕU�>��@�
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.XOODQÕFÕODU�WXú�YXUXúODUÕQÕQ�ND\GHG൴OPHV൴Q൴�HQJHOOHPHN�൴o൴Q�E൴OJ൴VD\DU�NRU-
VDQODUÕQÕQ�\|QWHPOHU൴QH�NDUúÕ�E൴O൴QoO൴�ROPDOÕGÕU��7Xú�YXUXúX�ND\ÕWODUÕ�൴OH�NXO-
ODQÕFÕODUÕQ� NUHG൴� NDUWÕ� E൴OJ൴OHU൴�� EDQND� KHVDS� QXPDUDODUÕ�� NXOODQÕFÕ� DGODUÕ� YH�
ú൴IUHOHU൴� oDOÕQDE൴O൴U�� N൴ú൴VHO�GRV\DODUÕ�YH� H�SRVWDODUÕ� FDVXVOXN�DPDoOÕ�RNXQXS�
VHUY൴V�HG൴OHE൴O൴U��.H\ORJJHU�GD�GHQ൴OHQ�EX�൴]OHPH�V൴VWHP൴�GRQDQÕP�\D�GD�\D]Õ-
OÕP�RODUDN�NXOODQÕFÕODUÕQ�E൴OJ൴VD\DUODUÕQD�\HUOHúW൴U൴OHE൴O൴U��%൴OJ൴VD\DUÕQ�DUNDVÕ-
QD�\HUOHúW൴U൴OHQ�N�o�N�E൴U�V�U�F���86%�EHOOHN�J൴E൴��\D�GD�NXOODQÕFÕQÕQ�NODY\H-
GHQ�J൴UG൴÷൴�W�P�YHU൴OHU൴�ND\GHG൴S�J൴]O൴FH�NDUúÕ�WDUDID�J|QGHUHQ�E൴U�E൴OJ൴VD\DU�
SURJUDPÕ�úHNO൴QGH�NXOODQÕFÕODU�൴]OHQPHNWHG൴U�

�������+FWJ�)NSFRNÕN

)DUH�KDUHNHWOHU൴�൴QFHOHQHUHN�GH�NXOODQÕFÕ�N൴PO൴N�GR÷UXODPDVÕ�൴o൴Q�E൴U�GDYUDQÕú�
SURI൴O൴�oÕNDUWÕODE൴O൴U��)DUHQ൴Q�[�YH�\�NRRUG൴QDWODUÕ��\DWD\�YH�G൴NH\�KÕ]Õ�� WH÷HW�
KÕ]��DoÕVDO�KÕ]��WH÷HWVHO�൴YPH��WH÷HWVHO�VDUVÕQWÕ��NDW�HG൴OHQ�PHVDIH��RUWDODPD�KÕ]��
V�U�NOH�YH�EÕUDN�KDUHNHW൴��WÕNODPD�YHU൴OHU൴��WHN�YH�o൴IW�WÕNODPD��൴QFHOHQHUHN�E൴U�
GDYUDQÕú�PRGHO൴�ROXúWXUXOXU��

)DUH�G൴QDP൴NOHU൴QH�GD\DOÕ�GDYUDQÕú�SURI൴OOHPHQ൴Q�DUDúWÕUÕOGÕ÷Õ�E൴U�oDOÕúPDGD��
GHQHNOHU൴Q�IDUH�YHU൴OHU൴�൴QFHOHQHUHN�E൴U�PDN൴QH�|÷UHQPHV൴�\|QWHP൴\OH�E൴U�GDY-
UDQÕú�PRGHO൴�ROXúWXUXOPXú�IDNDW�GHQHN�VD\ÕVÕ�DUWWÕNoD�\|QWHP൴Q�EDúDUÕ�RUDQÕ-
QÕQ�G�úW�÷��NHúIHG൴OP൴úW൴U��%DúDUÕ\Õ�\�NVHOWPHN�൴o൴Q�IDUH�YHU൴OHU൴�KHU�E൴U�NXO-
ODQÕFÕ�൴o൴Q�D\UÕ�WRSODQPÕúWÕU��.൴PO൴N�GR÷UXODPD�VÕUDVÕQGD�H÷൴W൴P�DúDPDVÕQGD�
HOGH�HG൴OHQ�IDUH�YHU൴OHU൴�NXOODQÕFÕQÕQ�J�QFHO�GDYUDQÕúÕ�൴OH�NÕ\DVODQDUDN�DQRUPDO�
GDYUDQÕú�ROXS�ROPDGÕ÷Õ�J|]OHQP൴úW൴U�>��@��

ùHN൴O����¶WH�NODY\H�YH�IDUH�E൴\RPHWU൴OHU൴QH�GD\DOÕ�SURI൴OOHU�oÕNDUÕOÕUNHQ�KDQJ൴�
YHU൴OHU൴Q�WRSODQGÕ÷Õ�J|VWHU൴OP൴úW൴U�

đJPNQ������)TSFSæR�LJWJPYNWRJIJS�YTUQFSFS�PQF[^J�[J�KFWJ�GN^TRJYWNQJWN�@��B
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.XOODQÕFÕQÕQ�൴úOHW൴P�V൴VWHP൴�൴OH�HWN൴OHú൴P൴QGH�NXOODQGÕ÷Õ�NRPXWODUÕQ�SURI൴OOHQ-
PHV൴QH�GD\DQDQ�E൴U�GDYUDQÕú�E൴\RPHWU൴V൴�oHú൴G൴G൴U��.RPXW�VDWÕUÕQD�GD\DOÕ�E൴U�
V൴VWHP�ROPDVÕ�VHEHE൴\OH�JHQHO�RODUDN�81,;�൴úOHW൴P�V൴VWHP൴��]HU൴QGH�DUDúWÕU-
PDODU�\DSÕOPÕúWÕU��.XOODQÕFÕODUÕQ�NRPXW�E൴OJ൴V൴�G�]H\OHU൴Q൴Q�E൴UE൴U൴QGHQ�IDUNOÕ�
ROPDVÕ�YH�EHO൴UO൴�J|UHYOHU�൴o൴Q�DOÕúWÕNODUÕ�NRPXWODUÕ�VHoPHGH�WXWDUOÕ�ROPDODUÕ�EX�
E൴\RPHWU൴\൴�J�YHQ൴O൴U�NÕOPDNWDGÕU��9HU൴�WRSODPD�V�UHF൴�JHQHOO൴NOH�]DPDQ�DOÕFÕ-
GÕU��o�QN��V൴VWHP൴Q�\�NVHN�GHUHFHGH�GR÷UXOXN�HOGH�HGHE൴OPHV൴�൴o൴Q�������¶H�
NDGDU�D\UÕ�NRPXWXQ�WRSODQPDVÕ�JHUHN൴U�>��@�

.XOODQÕFÕ\Õ�X]XQ�YH�NÕVD�YDGHO൴�RODUDN�SURI൴OOHPH\൴�DPDoOD\DQ�E൴U�oDOÕúPD��
\HWHU൴QFH�J|]OHP�\DSÕOGÕ÷ÕQGD�YH�YHU൴�WRSODQGÕ÷ÕQGD�81,;�NRPXW�N�PHV൴Q൴Q��
\�NVHN�GR÷UXOXN�GHUHFHV൴QH�VDK൴S�E൴U�NXOODQÕFÕ\Õ�SURI൴OOHPHN�൴o൴Q�NXOODQÕODE൴-
OHFH÷൴Q൴�J|VWHUP൴úW൴U�>��@��0RGHOOHPHGH�NXOODQÕFÕQÕQ�DQD�E൴OJ൴VD\DUÕ��81,;�
NRPXW�N�PHV൴��RWXUXP�DoPD�]DPDQÕ�J൴E൴�YHU൴OHUGHQ�ID\GDODQÕOPÕúWÕU��

.RPXW� VDWÕUÕ� J൴UG൴OHU൴QH� GD\DOÕ� V൴VWHPOHU൴Q� J�YHQ൴O൴UO൴÷൴Q൴Q� DUDúWÕUÕOGÕ÷Õ�
����¶GH�\DSÕODQ�E൴U�oDOÕúPDGD����|÷UHQF൴Q൴Q�81,;�NRPXWD�JHoP൴úOHU൴QGHQ�
DOÕQDQ�YHU൴OHUOH�YHU൴� VHWOHU൴� ROXúWXUXOGX��2OGXNoD�]DPDQ�DODQ�EX�YHU൴� WRSOD-
PD�V�UHF൴QGH�RWXUXP�DoPD��GH÷൴úNHQOHU��\RUXP�VDWÕUÕ��G|QJ�OHU�J൴E൴�SHN�oRN�
|]HOO൴÷H�G൴NNDW�HG൴OG൴��7RSODQDQ��������F൴YDUÕQGD�NRPXWD�GD\DQDUDN�ROXúWX-
UXODQ�NXOODQÕFÕ�SURI൴OOHU൴QGH��V൴VWHP൴Q�RUWDODPD�DOJÕODPD�RUDQÕ��������RODUDN�
|Oo�OG��>��@�

.RPXW�VDWÕUÕ�J൴UG൴OHU൴QH�GD\DOÕ�GDYUDQÕú�SURI൴OOHPHV൴Q൴Q�ID\GDVÕ�VDGHFH�N൴PO൴N�
WDQÕPODPD�൴OH�VÕQÕUOÕ�GH÷൴OG൴U��(Q�\ÕNÕFÕ�V൴EHU�VDOGÕUÕODUGDQ�E൴U൴�RODQ�PDVNHO൴�
VDOGÕUÕ\D�NDUúÕ�WHVS൴W�V൴VWHPOHU൴QGH�EX�E൴\RPHWU൴GHQ�ID\GDODQÕODE൴O൴U��0DVNH-
O൴�VDOGÕUÕ��0DVTXHUDGH�$WWDFN����PHúUX�E൴U�NXOODQÕFÕQÕQ�N൴PO൴N�E൴OJ൴OHU൴Q൴�HOH�
JHo൴UHQ�VDOGÕUJDQÕQ��HOGH�HWP൴ú�ROGX÷X�N൴PO൴NOH�E൴OJ൴�VÕ]GÕUPDVÕ�\D�GD�V൴VWHP൴�
VDERWH�HWPH\H�oDOÕúPDVÕ\OD�JHUoHNOHú൴U��%X�VDOGÕUÕQÕQ�|Q�QH�JHoPHN�൴o൴Q�QRU-
PDO�NXOODQÕFÕ�GDYUDQÕúÕQGD�DQRPDO൴�WHVS൴W൴�\DSÕODE൴O൴U�>��@�

$QRPDO൴�WHVS൴W൴��E൴UH\OHU൴Q�YH\D�V൴VWHPOHU൴Q�GDYUDQÕúODUÕQÕ�NDUDNWHU൴]H�HWPH\൴�
YH�QRUP�GÕúÕQGDN൴�GDYUDQÕúÕ�WDQÕPD\Õ�൴oHU൴U��<DSÕODQ�oDOÕúPDODUGD��PHúUX�NXO-
ODQÕFÕODUÕQ�EHO൴UO൴�E൴U�G|QHPGH�NXOODQGÕNODUÕ�NRPXWODU�\�]GHV൴QH�J|UH�NDWHJR-
U൴OHUH�D\UÕODUDN�\HQ൴�E൴U�\|QWHP�JHO൴úW൴U൴OP൴úW൴U�>������@�

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�൴OH�DUDúWÕUPDODU�HVDV�RODUDN�81,;�൴úOHW൴P�V൴VWHP൴�GD-
÷ÕWÕPODUÕ�൴OH�oDOÕúPÕúWÕU�IDNDW�����¶GD�\DSÕODQ�E൴U�oDOÕúPD��EXJ�Q�G�Q\DGD�HQ�
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oRN�NXOODQÕODQ�൴úOHW൴P�V൴VWHP൴�RODQ�:൴QGRZV�൴úOHW൴P�V൴VWHP൴�൴OH�GH�SURI൴OOHPH�
\DSÕODE൴OHFH÷൴Q൴�J|VWHUP൴úW൴U�>��@��.XOODQÕFÕODUD�GDYUDQÕú�PRGHOOHU൴�ROXúWXUX-
ODUDN�NXOODQÕFÕODUÕQ�³QRUPDO´�GDYUDQÕúODUÕQÕ�SURI൴OOH\HQ�EX�oDOÕúPD��GDKD�VRQ-
UD� EX�PRGHOOHU൴Q� RWXUXP� DoPD� N൴PO൴÷൴Q൴� GR÷UXODPDN� YH\D� N|W�� Q൴\HWO൴� E൴U�
N൴ú൴\൴�WDQÕPODPDN�DPDFÕ�WDúÕPDNWDGÕU�

�������,WFKNPXJQ�0ZQQFSæHæ�&WF^´_´��
,WFUMNHFQ�:XJW�.SYJWKFHJ�Ʒ�,:.�

*UDI൴N�DUD�\�]��V൴VWHPOHU൴Q൴Q�JHO൴úPHV൴\OH�NRPXW�VDWÕUÕ�YHU൴OHU൴QH�GD\DOÕ�N൴P-
O൴N�GR÷UXODPD�V൴VWHPOHU൴Q൴Q�\HU൴Q൴�JUDI൴N�NXOODQÕFÕ�DUD�\�]�QH�GD\DOÕ�V൴VWHPOHU�
DOPD\D�EDúODGÕ��*UDI൴N�DUD�\�]��V൴VWHPOHU൴�NRPXW�VDWÕUÕ\OD�NXOODQÕODE൴OHQ�V൴V-
WHPOHUH�J|UH�GDKD�oRN�N൴ú൴\H�XODúÕ\RUGX�YH�GDKD�NDSVDPOÕ�YHU൴OHU�൴oHU൴\RUGX��

%DúODW�PHQ�V�QH�WÕNODPD��RWXUXP�DoPD�NDSDPD��ZHE�WDUD\ÕFÕ�NXOODQÕPÕ���H[H�
GRV\DODUÕ�WHUF൴KOHU൴�J൴E൴�YHU൴OHU�൴OH�NXOODQÕFÕQÕQ�³QH´�\DSWÕ÷ÕQGDQ�oRN�³QDVÕO´��
\DSWÕ÷Õ�DUDúWÕUÕOGÕ��*UDI൴N�DUD�\�]��YHU൴OHU൴QH�GD\DQÕODUDN�\DSÕODQ�N൴PO൴N�GR÷-
UXODPDODUÕQGD��������RUDQÕQGD�EDúDUÕ� VD÷ODQGÕ��<DQOÕú� SR]൴W൴I� RUDQÕ�������
൴G൴�>��@�

�����24947�'*(*7å>*�)&>&1.�)&;7&3.đ8&1�'å>42*97å

0RWRU�EHFHU൴��E൴U�൴QVDQÕQ�NDVODUÕQÕ�NXOODQPD�\HWHQH÷൴G൴U�YH�NDOÕWVDO�GH÷൴OG൴U��
.XOODQÕFÕQÕQ�E൴U�J|UHY൴�\HU൴QH�JHW൴U൴UNHQ�GR÷XúWDQ�JHOHQ�NDV�KDUHNHWOHU൴QH�GD-
\DQDQ�E൴\RPHWU൴�V൴VWHP൴G൴U��.൴PO൴N�GR÷UXODPDVÕ�V൴Q൴U��KDUHNHW��NDV�V൴VWHP൴�YH�
HNOHPOHU൴Q�G�]J�Q�YH�X\XPOX�oDOÕúPDVÕ�HVDVÕQD�GD\DQÕU��

0RWRU�EHFHU൴\H�GD\DOÕ�GDYUDQÕúVDO�E൴\RPHWU൴�oHú൴WOHU൴�

x� 'XGDN�KDUHNHWOHU൴�
x� *|]�NÕUSPD�
x� <�U�\�ú�
x� '൴QDP൴N�\�]�|]HOO൴NOHU൴�
x� 'RNXQVDO�E൴\RPHWU൴�KDSW൴N�
x� øP]D�HO�\D]ÕVÕ�
x� 6HV�
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�������)ZIFP�-FWJPJYQJWN

'XGDN� G൴QDP൴NOHU൴� NRQXúPDFÕ� WDQÕPODPDGDQ� N൴PO൴N� GR÷UXODPD\D� SHN� oRN�
DUDúWÕUPDQÕQ� NRQXVX� ROPXúWXU��'XGDN� RNXPD\D� GD\DOÕ� NRQXúPDFÕ� WDQÕPOD-
PD�GHQH\൴��J|UVHO�|]HOO൴NOHU�NRQXúDQ�\�]�Q�J|U�QW��G൴]൴OHU൴QGHQ�oÕNDUÕODUDN�
\DSÕOPÕúWÕU� >��@��ùHN൴O����¶GD� ൴o�GXGDN�QRNWDODUÕ�E൴\RORM൴� oHú൴G൴QH�D൴W�|UQHN�
YHU൴OP൴úW൴U�

đJPNQ������å��IZIFP�STPYFQFWæ�@��B

$÷Õ]�JHQ൴úO൴÷൴���VW�YH�DOW�GXGDN�JHQ൴úO൴÷൴��GXGDN�DoÕNOÕ÷Õ�YH�\�NVHNO൴÷൴��\DWD\�
GXGDN�o൴]J൴V൴�൴OH��VW�GXGDN�DUDVÕQGDN൴�PHVDIH�J൴E൴�|]HOO൴NOHU�൴QFHOHQHUHN�GX-
GDN�G൴QDP൴÷൴�SURI൴O൴�ROXúWXUXOXU�

.൴PO൴N�GR÷UXODPDVÕ�൴o൴Q�\DSÕODQ�E൴U�oDOÕúPDGD�൴VH��NRQXúPD�VÕUDVÕQGD�oHN൴O-
P൴ú�Y൴GHRGDQ�GXGDN�E|OJHV൴�oÕNDUÕOPÕú�YH�NRQWXUODUÕQÕQ�|QHPO൴�|]HOO൴NOHU൴�൴Q-
FHOHQP൴úW൴U��dDOÕúPDGD�� ൴IDGH�|]HOO൴NOHU൴Q൴�\DQVÕWDQ�|]HOO൴N�SDUDPHWUHOHU൴Q൴Q�
G൴IHUDQV൴\HO�GH÷൴ú൴P൴�GH�G൴NNDWH�DOÕQPÕúWÕU�>��@�

7൴S൴N� RODUDN� GXGDN� G൴QDP൴÷൴�� JHQHOO൴NOH� NRQXúPDFÕ� WDQÕPD� WDEDQOÕ� N൴PO൴N�
GR÷UXODPDVÕ� ൴OH� E൴UOHúW൴U൴OHQ� oRN�PRGOX� E൴U� E൴\RPHWU൴N� V൴VWHP൴Q� E൴U� SDUoDVÕ�
RODUDN�NXOODQÕOÕU�>��@�

'XGDN�RNXPD�E൴\RPHWU൴OHU൴�VHV�WDEDQOÕ�E൴\RPHWU൴N�V൴VWHPOHUGHQ�IDUNOÕ�RODUDN�
NRQXúPD�HQJHOO൴�NXOODQÕFÕODU�WDUDIÕQGDQ�GD�NXOODQÕODE൴OHFH÷൴QGHQ�$70¶OHUGH�
I൴QDQVDO�൴úOHPOHUGH��HOHNWURQ൴N�|GHPH��N൴PO൴N�GR÷UXODPD�YE���YH�\�NVHN�J�-
YHQO൴NO൴�PHUNH]OHUH�HU൴ú൴PGH�NXOODQÕOPDVÕ�X\JXQ�RODFDNWÕU�
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�������,®_�0æWURF

%X�E൴\RPHWU൴�DOÕQÕUNHQ��NXOODQÕFÕ�V൴VWHP�NDPHUDVÕQD�EDNDUDN�|QFHGHQ�EHO൴U-
OHQP൴ú�RODQ�E൴U�³J|]�NÕUSPD�NDOÕEÕ´��SDWWHUQ���UHW൴U��

<DSÕODQ�J|]�NÕUSPD�G൴QDP൴NOHU൴QH�GD\DOÕ�E൴U�oDOÕúPDGD��NDOÕS�E൴U�U൴WPH��VHo൴-
OHQ�SRS�OHU�E൴U�úDUNÕQÕQ�U൴WP൴QH��X\JXQ�RODUDN�DOÕQÕS��N൴PO൴N�GR÷UXODPD�DúD-
PDVÕQGD�NXOODQÕFÕQÕQ�J|]�NÕUSPD�NDOÕEÕ�YHU൴�WDEDQÕQGDN൴�NDOÕSODUOD�NDUúÕODúWÕ-
UÕOPÕúWÕU��.DOÕS�oÕNDUÕOÕUNHQ�J|]�DoPD�YH�NDSDPD�DUDVÕQGDN൴�V�UH�YH�KHU�J|]�
NÕUSPDGD�J|]�Q�QH�NDGDU�V�UH\OH�NDSDOÕ�WXWXOGX÷X�J൴E൴�|]HOO൴NOHUGHQ�\DUGÕP�
DOÕQÕU�>��@�

%൴U�EDúND�oDOÕúPDGD�൴VH�J|]� ൴]OH\൴F൴OHU൴�NXOODQÕODUDN�NXOODQÕFÕODUÕQ�SDURODOD-
UÕQÕ�EDNÕúODUÕ�൴OH�J൴UPHOHU൴�VD÷ODQPD\D�oDOÕúÕOPÕúWÕU��dDOÕúPDGD�NXOODQÕFÕODUÕQ�
SDURODODUÕQÕ�J൴UPHN�൴o൴Q�HNUDQ�NODY\HV൴QGHN൴�V൴PJHOHUH�EDNDUDN�N൴PO൴NOHU൴Q൴�
GR÷UXODPDODUÕ�KHGHIOHQP൴úW൴U��%DNÕú�QRNWDODUÕ�NXOODQÕFÕQÕQ�VHoW൴÷൴�VHPEROOHU൴�
EHO൴UOHPHN�൴o൴Q�RWRPDW൴N�RODUDN�N�PHOHQHUHN�NXOODQÕFÕODUÕQ�GR÷DO�KÕ]ODUÕQGD�
N൴PO൴N�GR÷UXODPDVÕ�\DSPDODUÕ�VD÷ODQPÕúWÕU�>��@�

*|]�KDUHNHWOHU൴�YH�EDNÕú�WDEDQOÕ�E൴\RPHWU൴OHU�$70�൴úOHPOHU൴�\D�GD�DOÕúYHU൴ú�
VÕUDODUÕ�J൴E൴�KDOND�DoÕN�JHQHO�RUWDPODUGD�NXOODQÕFÕQÕQ�HWN൴OHú൴P൴Q൴Q�ND\ÕW�DO-
WÕQD�DOÕQPDVÕ�J൴E൴�WHKG൴WOHUH�NDUúÕ�NXOODQÕOPDVÕ�X\JXQ�\HQ൴�QHV൴O�E൴U�J�YHQO൴N�
|QOHP൴G൴U�

�������>´W´^´Ē

øQVDQODUÕQ�YH�KD\YDQODUÕQ�\�U�PH�E൴o൴POHU൴Q൴Q�E൴O൴PVHO�DQDO൴]൴�$QW൴N�<XQD-
Q൴VWDQ�YH�$U൴VWR¶\D�NDGDU�X]DQÕU��+HU�൴QVDQÕQ�\�U�\�ú��EHQ]HUV൴]�ROGX÷XQGDQ�
EX�E൴\RPHWU൴�൴QVDQODUÕ�\�U�\�ú�E൴o൴POHU൴QGHQ�WDQÕPOD\DE൴OPHN�DPDFÕ\OD�NXO-
ODQÕOÕU��

<�U�\�ú�VW൴O൴�N൴ú൴Q൴Q�Y�FXW�D÷ÕUOÕ÷ÕQGDN൴�GH÷൴ú൴NO൴NOHUH�� WDúÕGÕ÷Õ�\�NOHUH��J൴-
\൴OHQ� NÕ\DIHW� YH� D\DNNDEÕ� VHo൴P൴QH�� ]HP൴Q� \�]H\൴QH�� KDP൴OHO൴N� VÕUDVÕQGDN൴�
\�U�\�ú�J�oO�÷�QH�YH� V൴Q൴U� V൴VWHP൴� UDKDWVÕ]OÕNODUÕQD�ED÷OÕ� RODUDN�GH÷൴ú൴NO൴N�
J|VWHUHE൴O൴U�>������@��<�U�\�ú�SURI൴O൴�oÕNDUÕOÕUNHQ�oHú൴WO൴�\DNODúÕPODU�NXOODQÕ-
ODE൴O൴U��ùHN൴O����¶GH��o�IDUNOÕ�\|QWHP�J|VWHU൴OP൴úW൴U�
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đJPNQ������>´W´^´Ē�GN^TRJYWNXN�YFSæRQFRF�N�NS�PZQQFSæQFS�YJPSTQTONQJW�@��B

D���*|U�QW���9൴V൴RQ���%൴U�G൴]൴�J|U�QW��\D�GD�Y൴GHRGDQ�\�U�\�ú�|]HOO൴NOHU൴�
oÕNDUÕOÕU��*HQHOO൴NOH�E൴U�V൴OXHW�\D�GD�൴VNHOHW�\DSÕVÕQD�G|Q�úW�U�O�U��

E���%DVÕQo� �3UHVVXUH���%DVÕQo� VHQV|UO��PDW�\DUGÕPÕ\OD� D\DNDOWÕ�EDVÕQFÕ�
|Oo�P��൴OH�\�U�\�ú�|]HOO൴NOHU൴�WHVS൴W�HG൴O൴U�

F���øYPH� �$FFHOHURPHWU\���%൴U� ൴YPH|OoHU�\D�GD�J൴\൴OHE൴O൴U� F൴KD]�\DUGÕ-
PÕ\OD�൴YPH�൴]൴�ND\GHG൴OHUHN�\�U�\�ú�|]HOO൴NOHU൴�oÕNDUÕOÕU�

G���6HV�ND\GÕ�\DSÕOÕU�>��@�

<�U�\�ú�SURI൴O൴�oÕNDUÕOÕUNHQ��NRO�VDOÕQÕPÕ��\�U�PH�U൴WP൴��DGÕP�X]XQOX÷X��EDú�
YH�D\DN�DUDVÕQGDN൴�G൴NH\�PHVDIH��EDú�YH�SHOY൴V�DUDVÕQGDN൴�PHVDIH��VRO�YH�VD÷�
D\DN�DUDVÕQGDN൴�PDNV൴PXP�PHVDIH�J൴E൴�|]HOO൴NOHU�G൴NNDWH�DOÕQÕU��ùHN൴O����¶GH�
൴QVDQ�\�U�\�ú��DúDPDODUÕ�J|VWHU൴OP൴úW൴U�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

178

đJPNQ������åSXFS�^´W´^´Ē´�FĒFRFQFWæ�@��B

<�U�\�ú�E൴U�D\D÷ÕQ�\HU�൴OH�WHPDVÕ�൴OH�D\QÕ�D\D÷ÕQ�൴N൴QF൴�NH]�\HUOH�WHPDVÕ�DUD-
VÕQGD�JHUoHNOHú൴U��0RGHUQ�\�U�PH�DQDO൴]൴��ODERUDWXYDUODUGD�KDVWDQÕQ�\�U�\�-
ú��|QFH�J|]�൴OH�VRQUD�Y൴GHR�ND\ÕWODUÕ�൴]OHQHUHN�\DSÕOÕU��+DVWDQÕQ�J|YGHV൴QGH�
X\JXQ� QRNWDODUD� ED÷ODQDQ� YHU൴F൴OHUOH� KDUHNHW� YHU൴OHU൴� E൴OJ൴VD\DUD� DNWDUÕOÕU��
6RQUDVÕQGD�\HUH�PRQWH�HG൴OP൴ú�E൴U�NXYYHW�SODWIRUPXQD�EDVDUNHQ�|Oo�OHQ�\HU�
WHSN൴PHV൴� NXYYHW൴� GH÷൴ú൴POHU൴� GH� E൴OJ൴VD\DUD� \�NOHQ൴U� >��@��2OGXNoD� J�YH-
Q൴O൴U�E൴U�E൴\RPHWU൴�oHú൴G൴�RODQ�\�U�\�ú�������\ÕOÕQGD�/RQGUD¶GD�E൴U�KÕUVÕ]OÕN�
GDYDVÕQGD�DGO൴�NDQÕW�RODUDN�GD�VXQXOPXúWXU���6Xo�PDKDOOHU൴��øQJ൴OWHUH�YH�G൴÷HU�
\HUOHUGHN൴�E൴O൴QHQ�ú�SKHO൴OHU൴Q�\�U�\�ú�Y൴GHRODUÕ�൴OH�NDUúÕODúWÕUÕOGÕ���

<�U�\�ú�E൴\RPHWU൴V൴QH�SRS�OHU�E൴U�|UQHN�YHUPHN�JHUHN൴UVH��*|UHY൴P൴]�7HKO൴NH�
I൴OP�VHU൴V൴Q൴Q������\DSÕPÕ����I൴OP൴QGH��0৻VV৻RQ��,PSRVV৻EOH���5RJXH�1DW৻RQ��
\�U�\�ú�E൴\RPHWU൴V൴Q൴Q�J�YHQO൴÷൴Q൴Q�DOWÕ�o൴]൴OP൴úW൴U��*�YHQO൴N�SURWRNRO�Q�Q�E൴U�
SDUoDVÕ�RODUDN�\�U�\�ú�DQDO൴]൴�NXOODQDQ�E൴U�E൴QD\D�VÕ]PDN�]RUXQGD�NDODQ�,0)�
DMDQÕ�%HQM൴�'XQQ��6൴PRQ�3HJJ��EXQX�\D]ÕOÕPÕ�KDFNOH\HUHN�\DSDE൴OP൴úW൴U�

�������)NSFRNP�>´_��_JQQNPQJWN
6WDW൴N�\�]�WDQÕPDVÕQGDQ�IDUNOÕ�E൴U�E൴\RPHWU൴�oHú൴G൴G൴U��<�]�൴IDGHV൴�VÕUDVÕQGD�
F൴OW�J|]HQHNOHU൴Q൴Q�KDUHNHW൴Q൴�൴]OHU�>��@��%XQXQ�൴o൴Q�E൴U�Q|WU�൴IDGHO൴�YH�E൴U�\�]�
൴IDGHV൴QH�VDK൴S�൴N൴�J|U�QW��DOÕQÕU�� �øIDGH�J�O�PVHPH�RODE൴O൴U���<�]�GHU൴V൴Q൴Q�
DOWÕQGDN൴�NDVODUÕQ�NDUDNWHU൴VW൴N�GHVHQ൴�DQDO൴]�HG൴O൴U��.൴ú൴�J�O�PVHUNHQ�D÷Õ]�HW-
UDIÕQGDN൴�GHU൴Q൴Q�KDUHNHW൴�൴QFHOHQHUHN�J�O�PVHPH�SURI൴O൴�oÕNDUÕOÕU��<�]�KDUH-
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NHWOHU൴��E൴UH\H�|]J��NDUPDúÕN�E൴U�G൴]൴�NDV�KDUHNHW൴QGHQ�ROXúWX÷X�൴o൴Q��E൴U�E൴-
UH\൴Q�\�]�൴IDGHOHU൴Q൴�WDNO൴W�HWPHN�QHUHGH\VH�൴PNkQVÕ]GÕU��%X�KDUHNHWOHU�NDVODU�
WDUDIÕQGDQ�NRQWURO�HG൴OG൴÷൴QGHQ�J�O�PVHPHQ൴Q�GHUHFHV൴QGHQ�\D�GD�PDN\DMGDQ�
HWN൴OHQPH]�>��@�

'൴QDP൴N�\�]�|]HOO൴NOHU൴���PHJDS൴NVHOGHQ�\�NVHN�o|]�Q�UO�NO��E൴U�G൴M൴WDO�ND-
PHUD�൴OH�oÕNDUÕODE൴OP൴úW൴U��J�Q�P�]�RUWDODPD����PHJDS൴NVHOO൴�DNÕOOÕ�WHOHIRQOD-
UÕ�G�ú�Q�OG�÷�QGH�\�NVHN�J�YHQO൴N�JHUHNW൴UHQ�PHUNH]OHUGH�\�]�KDUHNHWOHU൴�
E൴\RPHWU൴OHU൴�UDKDWOÕNOD�NXOODQÕODE൴O൴U��<�]�WDQÕPD�V൴VWHPOHU൴Q൴Q�IRWR÷UDIODUOD�
DOGDWÕODE൴OG൴÷൴�J�Q�P�]GH�KDI൴IoH�J�O�PVHPH�J൴E൴�\�]�KDUHNHWOHU൴�൴OH�GR÷UX-
ODPDQÕQ�|QHP൴�DUWDFDNWÕU�

�������)TPZSXFQ�'N^TRJYWN���-FUYNP�2TGNQ�*YPNQJĒNRQJW�

+DSW൴N�WHNQRORM൴V൴��NXOODQÕFÕODUÕQ�GRNXQDUDN�E൴OJ൴VD\DU�WDEDQOÕ�E൴U�X\JXODPD�
൴OH�HWN൴OHú൴PH�JHoPHOHU൴Q൴�VD÷OD\DQ�WHNQRORM൴G൴U��<XQDQFD�+DSW൴NRV��GRNXQPD�
൴OH�൴OJ൴O൴��V|]F�÷�QGHQ�W�UH\HQ�EX�WHNQRORM൴�����¶OHUGH�JHO൴úW൴U൴OPH\H�EDúODQ-
PÕú� YH� J�Q�P�]GH� R\XQODUGD�� WÕS� YH� G൴ú� KHN൴PO൴÷൴� FHUUDK൴V൴� |÷UHQF൴OHU൴Q൴Q�
H÷൴W൴P൴QGH�� DNÕOOÕ� FHS� WHOHIRQODUÕ� YH� WDEOHW� E൴OJ൴VD\DUODUGD� NXOODQÕOPDNWDGÕU��
+DSW൴N�WHNQRORM൴�NDYUDQDE൴O൴U��KDSW൴N�F൴KD]ODU���J൴\൴OHE൴O൴U��NDEOROX�HOG൴YHQOHU��
\D�GD�GRNXQPDW൴N��HNUDQODU��úHN൴OGH�NXOODQÕODE൴O൴U�

'RNXQVDO�V൴VWHPOHU��NXOODQÕFÕQÕQ�HWN൴OHú൴POHU൴Q൴Q�\|Q���EDVÕQFÕ��NXYYHW൴��DoÕVÕ��
KÕ]Õ�YH�NRQXPX�KDNNÕQGD�E൴OJ൴�VD÷OD\DE൴OHQ�E൴OJ൴VD\DU�J൴U൴ú�oÕNÕú�F൴KD]ODUÕGÕU��
'RNXQVDO�E൴U�NDOHPGHQ� �KDSW൴F�SHQ��YHU൴� WRSODQÕUNHQ� WXú�YXUXúX�V�UHV൴��ND-
OHP൴Q�NRQXPX�� WHOHIRQ�HNUDQÕQD�X\JXODQDQ�NXYYHW�� WÕNODPD�YH�o൴IW� WÕNODPD��
ND\GÕUPD�KDUHNHW൴��EDúSDUPDN�X]XQOX÷X�YH�EDVÕOÕ� WXWPD�V�UHV൴�J൴E൴�|]HOO൴N-
OHU�G൴NNDWH�DOÕQDUDN�\DSÕODQ�E൴U� oDOÕúPDGD��NXOODQÕFÕODUÕQ�\DNODúÕN����¶൴Q൴Q�
VWDQGDUW�VDSPDQÕQ���NDW�Hú൴÷൴� ൴OH�GR÷UXODPD�RODVÕOÕ÷Õ� ൴OH�NDEXO�HG൴OHE൴O൴U�E൴U�
SHUIRUPDQV� J|VWHUG൴÷൴� J|U�OP�úW�U��'HQH\VHO� VRQXoODU� HQ� ൴\൴� SHUIRUPDQVÕQ�
NDOHP൴Q�SR]൴V\RQX�൴OH�൴OJ൴O൴�YHU൴OHU�VD\HV൴QGH�ROGX÷XQX�RUWD\D�NR\PDNWDGÕU��
%X�|]HOO൴NOHU�E൴UH\OHU൴�WDQÕPDN�൴o൴Q�D÷ÕUOÕNOÕ�GH÷HU�VD÷ODPÕúWÕU�>��@�

'RNXQVDO�E൴\RPHWU൴Q൴Q�GDKD�HWN൴O൴�RODE൴OPHV൴�൴o൴Q�NDYUD\Õú�E൴\RPHWU൴V൴��E൴UH\൴Q�
E൴U�PRE൴O�F൴KD]Õ�WXWPD�YH\D�൴úOHPH�úHNO൴�൴OH�EHUDEHU�NXOODQÕPÕ�|QHU൴OHE൴O൴U��.XO-
ODQÕFÕODUÕQ�GRNXQPDW൴N�F൴KD]ODUÕQÕ�D\DNWD�GXUXUNHQ��G�]�RWXUXUNHQ��JHU൴\H�GR÷UX�
RWXUXUNHQ��|QH�GR÷UX�H÷൴OP൴ú�RODUDN�RWXUXUNHQ��NROODU�E൴U�PDVD��]HU൴QGH�RODFDN�
úHN൴OGH�RWXUXUNHQ�YH�E൴U�NROWXNWD�X]DQÕUNHQ�QDVÕO�NXOODQGÕNODUÕQÕQ� ൴QFHOHQG൴÷൴�
E൴U�oDOÕúPDGD�DNÕOOÕ�WHOHIRQODUGD�GXUXú�WDQÕPD�PHWRWODUÕ�|QHU൴OP൴úW൴U�>��@��
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�������åR_F���*Q�>F_æXæ

øP]D��N൴PO൴N�GR÷UXODPDVÕ�൴o൴Q�\D\JÕQ�RODUDN�NXOODQÕODQ�E൴U�\|QWHPG൴U��)RUPODU��
V|]OHúPHOHU��VHQHWOHU�J൴E൴�SHN�oRN�EHOJH�൴o൴Q�YD]JHo൴OPH]�ROGX÷XQGDQ�൴P]DODUÕQ�
SUDW൴N�úHN൴OGH�YH�KÕ]OÕ�GR÷UXODQPDVÕ�ROGXNoD�|QHPO൴G൴U��øP]D�GR÷UXODPD�oHYU൴-
P൴o൴�GR÷UXODPD�YH�oHYU൴PGÕúÕ�GR÷UXODPD�ROPDN��]HUH�൴N൴�JUXSWD�൴QFHOHQ൴U�

dHYU൴P൴o൴� ൴P]D� GR÷UXODPDVÕ�� ൴P]D� GR÷UXODPD� V൴VWHP൴Q൴� NXOODQDUDN� \D]DUÕQ�
N൴PO൴÷൴Q൴�GR÷UXODPD�൴úOHP൴G൴U��dHYU൴P൴o൴�GR÷UXODPD�൴o൴Q�VD\ÕVDOODúWÕUPD�WDE-
OHW൴�YH�86%�ED÷ODQWÕ�QRNWDVÕQD�ED÷OÕ��EDVÕQFD�GX\DUOÕ�|]HO�E൴U�NDOHP�JHUHN൴U��
øP]D��[�\�NRRUG൴QDWODUÕQGDQ�ROXúDQ�NDOHP�GDUEHOHU൴�RODUDN�NDUDNWHU൴]H�HG൴O൴U�
YH�YHU൴OHU� ൴P]D�YHU൴� WDEDQÕQGD�E൴U� W[W�I൴OH�E൴o൴P൴QGH�GHSRODQÕU�>��@��<DSÕODQ�
oDOÕúPDGD�YHU൴�WDEDQÕQGD�VDNODQDQ�൴P]DODU�൴OH�NXOODQÕFÕQÕQ�PHYFXW�൴P]DVÕ�NDU-
úÕODúWÕUÕODUDN�VDKWHF൴O൴÷൴Q�|Q�QH�JHoPHN�KHGHIOHQP൴úW൴U��

dHYU൴PGÕúÕ� ൴P]D� GR÷UXODPD� V൴VWHPOHU൴� E൴U� ൴P]DQÕQ� WDUDQPÕú� J|U�QW�V�QGH�
oDOÕúÕU�>��@��øP]DQÕQ�J|U�QW�V���൴P]DODPD�JHUoHNOHúW൴NWHQ�E൴U�V�UH�VRQUD�E൴U�
WDUDPD� F൴KD]Õ� NXOODQÕODUDN� HOGH� HG൴O൴U�� dHYU൴P൴o൴� ൴P]D� GR÷UXODPD� \|QWHP൴�
oHYU൴PGÕúÕ�PRGGD�EXOXQPD\DQ�|]HOO൴NOHU�HOGH�HWW൴÷൴QGHQ��G൴QDP൴N�൴P]D�GR÷-
UXODPDVÕ�GDKD�J�YHQ൴O൴UG൴U�>��@�

øP]D� SURI൴O൴� oÕNDUÕOÕUNHQ� ൴P]DQÕQ� [�\� NRRUG൴QDWODUÕ� YH� \|U�QJHV൴�� ൴P]D� DNÕúÕ��
NRQWXU��NDOHP�XFX�EDVÕQFÕ��൴YPH�YH�NDOHP�H÷൴P൴��൴P]DODPD�KÕ]Õ�YH�൴P]D�VÕQÕUOD-
PD�NXWXVX�J൴E൴�|]HOO൴NOHUGHQ�ID\GDODQÕOÕU��.RS\D�PDN൴QHV൴�\D�GD�GHQH\൴PO൴�E൴U�
GRODQGÕUÕFÕ� ൴P]DODUÕ�GXSO൴NH�HGHE൴O൴U�DQFDN�oHYU൴P൴o൴�GR÷UXODPDGD� ൴P]D�DWDQ�
N൴ú൴Q൴Q�ROXúWXUGX÷X�൴P]D�GHVHQ൴��൴YPHV൴�YH�EDVÕQFÕ�J൴E൴�|]HOO൴NOHU�GH�GR÷UXODQ-
PÕú�ROXU�>��@� ùHN൴O����¶GD�oHYU൴P൴o൴�൴P]DGDQ�DOÕQDQ�|]HOO൴NOHU�J|VWHU൴OP൴úW൴U�

đJPNQ�������J[WNRN�N�NR_FIFS�FQæSFS�®_JQQNPQJW�@��B
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øP]D� WDEDQOÕ� NXOODQÕFÕ� GR÷UXODPDVÕ� DVOÕQGD� E൴U� HO� \D]ÕVÕ� WDEDQOÕ� E൴\RPHWU൴N�
N൴PO൴N�GR÷UXODPD�W�U�G�U�>��@��)DNDW�HO�\D]ÕVÕQGD�WDQÕPD�YH�GR÷UXODPD�൴oH-
U൴NWHQ�ED÷ÕPVÕ]�JHUoHNOHú൴U��6�UHo�EX�VHEHSOH�ROGX÷XQGDQ�GDKD�NDUPDúÕN�KkOH�
JHOPHNWHG൴U��(O�\D]ÕVÕ�E൴\RPHWU൴V൴�൴OH�൴P]D�GR÷UXODPD�YH�NXOODQÕFÕ�N൴PO൴NOHQ-
G൴UPH�\DSÕODE൴O൴U��

øP]D�GR÷UXODPDVÕ�JHQHO�RODUDN�\D]DUÕQ�D\QÕ�PHWQ൴��|UQH÷൴Q�DGÕQÕ��\D]PDVÕQÕ�
JHUHNW൴UG൴÷൴�൴o൴Q�൴oHU൴÷H�ED÷OÕ�WDQÕPODPD�\|QWHPOHU൴�൴OH�\DSÕOPDNWDGÕU��øoHU൴N-
WHQ�ED÷ÕPVÕ]�൴P]D�GR÷UXODPDVÕ�\DSPD\Õ�KHGHIOH\HQ�E൴U�DUDúWÕUPD�HO�\D]ÕVÕQÕ�
ED]Õ� |]HO� GRNX� ൴oHUHQ�E൴U� J|U�QW�� RODUDN� DODUDN�\D]DUÕQÕ� GRNX� WDQÕPODPDVÕ�
úHNO൴QGH�EHO൴UOH\HE൴OP൴úW൴U��<|QWHP�d൴QFH�HO�\D]ÕVÕ�൴OH����N൴ú൴��]HU൴QGH�GHQHQ-
P൴ú�YH�XPXW�YHUHQ�VRQXoODU�DOÕQPÕúWÕU�>��@��ùHN൴O�����¶GD�HO�\D]ÕVÕ�E൴\RPHWU൴V൴�
YH�NXOODQÕP�DODQODUÕ�J|VWHU൴OP൴úW൴U�

đJPNQ�������*Q�^F_æXæ�GN^TRJYWNXN�[J�PZQQFSæR�FQFSQFWæ�@��B
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(O�\D]ÕVÕ�YH�൴P]D�WDEDQOÕ�NXOODQÕFÕ�GR÷UXODPDODUÕ��N൴PO൴N�E൴OJ൴OHU൴Q൴Q�J�YHQO൴�
YH�KÕ]OÕFD�RQD\ODQPDVÕQÕQ�JHUHNW൴÷൴�EDQNDFÕOÕN�YH�I൴QDQV��KXNXN൴�൴úOHPOHU�YH�
DGO൴�YDNDODU�൴o൴Q�ROGXNoD�|QHPO൴�E൴U�WHNQRORM൴G൴U�>��@�

�������8JX

6HV�WDQÕPODPD�HQ�൴\൴�DUDúWÕUÕODQ�E൴\RPHWU൴N�WHNQRORM൴OHUGHQ�E൴U൴G൴U��6HV�WDQÕP-
ODPD�V൴VWHP൴�V|\OHQHQOHU൴Q�|]J�QO�÷�QH�J|UH��o�JUXSWD�൴QFHOHQ൴U��

�x 6DE൴W�0HWQH�'D\DOÕ�6൴VWHPOHU��.RQXúPDFÕ�ND\ÕW�VÕUDVÕQGD�VHo൴OHQ�EH-
O൴UO൴�NHO൴PH\൴�V|\OHU�

�x 0HWQH�%D÷OÕ� 6൴VWHPOHU��.RQXúPDFÕGDQ� V൴VWHP� WDUDIÕQGDQ� EHO൴UO൴� E൴U�
F�POH�V|\OHPHV൴�൴VWHQ൴U�

�x 0HW൴QGHQ�%D÷ÕPVÕ]�6൴VWHPOHU��.RQXúPDFÕ�൴VWHG൴÷൴�NHO൴PHOHU൴�V|\OH-
PHNWH�|]J�UG�U�>��@�

3URI൴O� ROXúWXUXOXUNHQ� NRQXúPDFÕQÕQ� YRNDO� \ROX�� DQDWRP൴N� \DSÕVÕ�� VHV� SHU-
GHV൴��VHV�IUHNDQVÕ��JÕUWOD÷ÕQ�WRQX��VHV�WRQX�YH�DUPRQ൴V൴�J൴E൴�YHU൴OHU�G൴NNDWH�
DOÕQÕU��6HV� WDQÕPODPD� V൴VWHPOHU൴� ൴N൴� IDUNOÕ� úHN൴OGH�NXOODQÕODE൴O൴U�� EHO൴UO൴� E൴U�
NRQXúPDFÕQÕQ�N൴PO൴÷൴Q൴�WDQÕPODPDN�YH\D�NRQXúPDFÕQÕQ�൴GG൴D�HWW൴÷൴�N൴PO൴÷൴�
GR÷UXODPDN�>��@��

0HYFXW�NRQXúPDFÕQÕQ�VHV൴Q൴Q�EHO൴UO൴�|]HOO൴NOHU൴Q൴Q��|QFHGHQ�ND\GHG൴OP൴ú�NR-
QXúPDFÕODUÕQ�|]HOO൴NOHU൴Q൴��YHNW|UOHU൴Q൴��൴oHUHQ�E൴OJ൴VD\DU�WDEDQÕ�൴OH�NDUúÕODúWÕ-
UÕOPDVÕ\OD�\DSÕODQ�E൴U�GHQH\GH��NRQXúPDFÕ�GR÷UXODPDVÕ�൴o൴Q�\HQ൴�E൴U�\|QWHP�
G൴OH�JHW൴U൴OP൴úW൴U�>��@�

6HV�WDQÕPODPD�൴o൴Q�\DSÕODQ�PRGHOOHU�G�ú�N�YH�\�NVHN�VHY൴\H�RODUDN�JUXSODQDE൴O൴U��
'�ú�N�VHY൴\H�PRGHOOHUGH�SHU൴\RW��U൴W൴P��WRQ��IUHNDQV��VSHNWUDO�E�\�NO�N�YH�EDQW�
JHQ൴úO൴÷൴�J൴E൴�|]HOO൴NOHUGHQ�\DUDUODQÕOÕUNHQ�\�NVHN�VHY൴\HO൴�PRGHOOHU�൴o൴Q��G൴\DOHNW�
�OHKoH���DNVDQ�YH�NRQXúPD�VW൴O൴�J൴E൴�GDKD�JHO൴úP൴ú�|]HOO൴NOHU�GH�G൴NNDWH�DOÕQÕU�>��@��
6WDQGDUW�$PHU൴NDQ�øQJ൴O൴]FHV൴�YH�+൴QW�$NVDQOÕ�øQJ൴O൴]FH�DUDVÕQGD�D\UÕP�\DSPD\Õ�
KHGHIOH\HQ�E൴U�oDOÕúPD�NRQXúPDFÕ�WDQÕPODPDGD�DNVDQÕQ�|QHP൴Q൴�RUWD\D�NR\PXú-
WXU��.RQXúPDFÕ�N൴PO൴÷൴�YH�൴oHU൴NWHQ�ED÷ÕPVÕ]�RODUDN�³NRQXúPD´�DNVDQ�YH�F൴QV൴-
\HW�J൴E൴�\XPXúDN�GDYUDQÕúVDO�E൴\RPHWU൴OHU����KDNNÕQGD�E൴OJ൴�YHUP൴úW൴U��&൴QV൴\HW�
YH�YXUJX�YHU൴OHU൴�NRQXúPDFÕ�WDQÕPODPD�V൴VWHPOHU൴Q൴Q�SHUIRUPDQVÕQÕ�DUWWÕUDFDNWÕU�
>��@��%X�DPDoOD�DNVDQD�|]J��NHO൴PH�PRGHOOHU൴�NXOODQÕODE൴O൴U�

$NVDQODU��]HU൴QH�\DSÕODQ�E൴U�EDúND�oDOÕúPD�൴VH�DNVDQ�VÕQÕIODQGÕUPDVÕQÕQ�P�P-
N�Q�RODE൴OG൴÷൴Q൴�J|VWHUP൴úW൴U��&൴QV൴\HW�VÕQÕIODQGÕUPD�WHPHO൴QH�൴QúD�HG൴OHQ�EX�
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oDOÕúPDGD�$PHU൴NDQ�DNVDQÕQÕ�YH�øQJ൴O൴]�DNVDQÕQÕ�D\ÕUW�HWPH�GR÷UXOX÷X�����
RODUDN�WHVS൴W�HG൴OP൴úW൴U�>��@��

.RQXúPD�WDQÕPD�V൴VWHP൴�DNVDQ�YH�YXUJXODU�J൴E൴�|]HOO൴NOHU൴Q�\DQÕ�VÕUD�NDKND-
KD�VHV൴Q൴�GH�D\ÕUW�HGHE൴OPHO൴G൴U��%൴U�G൴\DORJGD�J|]OHPOHQHQ�HQ�\D\JÕQ�P൴P൴N�
J�O�PVHPHG൴U��EX�VHEHSOH�NDKNDKD�V൴VWHP�WDUDIÕQGDQ�DQODPOÕ�NHO൴PHOHU�RODUDN�
DOJÕODQDE൴O൴U��.DKNDKD�VHVOHU൴Q൴�WHVS൴W�HWPH\H�oDOÕúDQ�E൴U�DUDúWÕUPD�GR÷DO�NRQXú-
PD�Y൴GHRODUÕQGDQ�����RUDQÕQGD�NDKNDKD�VHV�DOJÕODPD�YHU൴V൴�HOGH�HWP൴úW൴U�>��@�

.RQXúPDFÕ�WDQÕPODPD�\D�GD�N൴PO൴N�GR÷UXODPD�oDOÕúPD�DODQÕ�VDGHFH�³NRQXú-
PD´�൴OH�VÕQÕUOÕ�GH÷൴OG൴U��6HV�E൴\RPHWU൴V൴�DUDúWÕUPDFÕODUÕ�E൴U�úDUNÕ\Õ�N൴P൴Q�V|\-
OHG൴÷൴�VRUXVXQD�GD�FHYDS�DUDPÕúWÕU��<DSÕODQ�E൴U�oDOÕúPDGD�úDUNÕFÕQÕQ�N൴PO൴÷൴��
E൴U�P�]൴N�ND\GÕQGD�EHO൴UO൴�E൴U�úDUNÕFÕQÕQ�ROXS�ROPDGÕ÷Õ�YH\D�QH�]DPDQ�PHYFXW�
ROGX÷X�WHVS൴W�HG൴OPH\H�oDOÕúÕOPÕúWÕU��

6HV�PRGHOOHPHV൴�\DSÕOÕUNHQ�úDUNÕFÕ�VHV൴Q൴Q�NDUDNWHU൴VW൴N�|]HOO൴NOHU൴Q൴Q�VHV�WRQOD-
PD�WHVS൴W൴�൴OH�P�]൴NWHQ�oÕNDUÕOPÕú�DUGÕQGDQ�YRNDO�V൴Q\DO൴Q�൴VWDW൴VW൴NVHO�DQDO൴]൴Q൴�
\DSÕODUDN�VROR�VHV�PRGHO൴�HOGH�HG൴OP൴úW൴U��%X�|]HOO൴NOHU൴Q�\DQÕ�VÕUD�oHú൴WO൴�P�]൴N�
VW൴OOHU൴��P�]൴N�W�UOHU൴�YH�G൴O�J൴E൴�P�]൴N�YHU൴OHU൴QH�൴KW൴\Do�GX\XOPXúWXU��6ROR�YH�
G�HW�SDUoDODUÕQGDQ�ROXúDQ�E൴U�SRS�P�]൴N�YHU൴�WDEDQÕ��]HU൴QGH�\DSÕODQ�GHQH\VHO�
GH÷HUOHQG൴UPHOHU��|QHU൴OHQ�\|QWHPOHU൴Q�JHoHUO൴O൴÷൴Q൴�GR÷UXODPÕúWÕU�>��@��

6HV�WDEDQOÕ�E൴\RPHWU൴�V൴VWHPOHU൴Q൴Q�GR÷UXOX÷X�GXGDN�G൴QDP൴NOHU൴�GH�HNOHQHUHN�
DUWWÕUÕODE൴O൴U��6R÷XN�DOJÕQOÕ÷Õ��DNVDQ�IDUNOÕOÕ÷Õ��GX\JXODUD�J|UH�GH÷൴úHQ�YXUJXODU�
VHV�WDQÕPD�V൴VWHPOHU൴��]HU൴QGH�GH]DYDQWDM�\DUDWDE൴O൴U��

6HV�WDQÕPD�YH�GXGDN�RNXPD�DQDO൴]OHU൴QH�JHUoHNo൴�E൴U�|UQHN�6WDQOH\�.XEU൴FN¶൴Q�
�����\DSÕPÕ�������8]D\�<ROX�0DFHUDVÕ�(2001: A Space Odyssey) I൴OP൴QGH�YH-
U൴OP൴úW൴U��8]D\�JHP൴V൴Q൴Q�E൴OJ൴VD\DUÕ�+$/�������NRQXúPDODUÕ�DQOD\DE൴OPHNWH��
\�]OHU൴�WDQÕ\DE൴OPHNWH��E൴U�൴QVDQ�J൴E൴�NRQXúDE൴OPHNWH��GXGDN�RNX\DE൴OPHNWH�
YH�P൴P൴NOHU൴�GH÷HUOHQG൴UHE൴OPHNWHG൴U��+$/�������EXJ�Q�$PD]RQ�(FKR�J൴E൴�
VHVOH�HWN൴QOHúW൴U൴OHQ�HY�\DUGÕPFÕODUÕQÕ�KDWÕUODWPDNWDGÕU�

�x <XPXúDN� 'DYUDQÕúVDO� %৻\RPHWU৻��&൴QV൴\HW�� HWQ൴N� N|NHQ�� \Dú�� ER\��
N൴OR�YH�J|]�UHQJ൴�J൴E൴�|]HOO൴NOHU�EHQ]HUV൴]�YH�J�YHQ൴O൴U�ROPDVD�GD��NXO-
ODQÕFÕ�KDNNÕQGD�ED]Õ�E൴OJ൴OHU�VD÷ODU��%X�|]HOO൴NOHU�\XPXúDN�GDYUDQÕúVDO�
E൴\RPHWU൴� DGÕQÕ� DOÕU� YH� E൴U൴QF൴O� E൴\RPHWU൴N� WDQÕPOD\ÕFÕODU� WDUDIÕQGDQ�
VD÷ODQDQ�N൴PO൴N�E൴OJ൴OHU൴Q൴�WDPDPODU��,4�WHVW൴�VRQXoODUÕ��\DEDQFÕ�G൴OOHU�
�]HU൴QGHN൴�\HWN൴QO൴N��DUDED�\D�GD�XoDN�NXOODQDE൴OPH�J൴E൴�\HWHQHNOHU�GH�
EX�E൴\RPHWU൴�NDSVDPÕQGDGÕU�>��@��
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6DI�GDYUDQÕúVDO�E൴\RPHWU൴OHU�� ൴QVDQ�Y�FXGXQXQ�|Oo�POHU൴QH�GH÷൴O�� WDPDPHQ�
GDYUDQÕúD�RGDNOÕ�E൴U�E൴\RPHWU൴�V൴VWHP൴G൴U��7DNO൴W�HG൴OHPH\HQ�൴QVDQ�GDYUDQÕúÕ-
QÕ��NÕVDFD�൴QVDQÕ�|OoHU��%X�GDYUDQÕúODU�DUDVÕQGD�NXOODQÕFÕQÕQ�VWUDWHM൴OHU൴��E൴OJ൴�
E൴U൴N൴P൴��\HWHQHNOHU൴�YH�WHFU�EHOHU൴�\HU�DOÕU�

6DI�GDYUDQÕúVDO�E൴\RPHWU൴�oHú൴WOHU൴�
x� $UDED�V�U�ú�VW൴O൴�
x� 2\XQ�VWUDWHM൴OHU൴�
x� .UHG൴�NDUWÕ�NXOODQÕPÕ�
x� dD÷UÕ�DOÕúNDQOÕNODUÕ�
x� 3URJUDPODPD�VW൴OOHU൴�

�������&WFGF�8´W´Ē�8YNQN
øQVDQODUÕQ�DUDo�NXOODQPD�H÷൴O൴POHU൴�E൴UE൴UOHU൴QGHQ�ROGXNoD�IDUNOÕGÕU��6�U�F�-
Q�Q�J�YHQO൴�\RO� WXWXúX��KÕ]� O൴P൴WOHU൴QH�X\PDVÕ�\D�GD� V�U�úWH� DJUHV൴I�E൴U� WX-
WXP�VHUJ൴OHPHV൴�J൴E൴�DOÕúNDQOÕNODUÕ�IDUNOÕ�V�U�ú�VW൴OOHU൴�PH\GDQD�JHW൴UPHNWHG൴U��
<DSÕODQ�SURI൴OOHPH�oDOÕúPDVÕQGD�V�U�F��GDYUDQÕúÕ�PRGHOOHQ൴UNHQ�JD]�YH�IUHQ�
SHGDOÕQÕQ�EDVÕQo�GH÷HUOHU൴��GDN൴NDGDN൴�GHY൴U�F൴QV൴QGHQ�DUDFÕQ�KÕ]Õ��WUDI൴N�YH�EX�
DUDOÕNWDN൴�G൴UHNV൴\RQ�DoÕVÕ�YHU൴OHU൴�WRSODQPÕúWÕU�>��@��

%൴U�EDúND�oDOÕúPDGD�൴VH�|QFHGHQ�RQD\ODQPÕú�E൴U�V�U�F��GDYUDQÕú�PRGHO൴�NXO-
ODQÕODUDN�RODVÕ�V�U�F��Q൴\HW൴Q൴�WDKP൴Q�HWPHN�DPDoODQPÕúWÕU��+HU�PRGHO൴Q�V൴-
P�OH�HG൴OP൴ú�GDYUDQÕúÕQÕ�V�U�F�Q�Q�JHUoHN�J|]OHPOHQHQ�GDYUDQÕúÕ\OD�NDUúÕ-
ODúWÕUDUDN�úHU൴W�GH÷൴ú൴NO൴NOHU൴�WHVS൴W�HG൴OPH\H�oDOÕúÕOPÕúWÕU�>��@��ùHN൴O�����¶GH�
DUDED�V�U�F��VW൴O൴�E൴\RPHWU൴V൴QH�D൴W�|UQHN�YHU൴OP൴úW൴U�

đJPNQ�������8´W´H´�UWTKNQQJRJ�XNXYJRN�@��B
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6�U�ú�VW൴O൴Q൴Q�SURI൴OOHQPHV൴��DUDFÕQ�N൴ú൴VHOOHúW൴U൴OPHV൴�൴OH�KÕUVÕ]OÕN�|QOHPH��V�-
U�úWH�DQRPDO൴�VDSWDQPDVÕ�൴OH�\RUJXQ�\D�GD�VDUKRú�V�U�F��WHVS൴W൴�J൴E൴�DYDQWDMODU�
VD÷ODU��gWH�\DQGDQ�V൴JRUWD�ú൴UNHWOHU൴Q൴Q�EX�KDVVDV�YHU൴OHU൴�HOH�JHo൴UPHV൴�V�U�-
F�OHU൴Q�V�U�ú�WDU]ODUÕQÕ�൴QFHOH\HUHN�V൴JRUWD�NDSVDPODUÕQÕ�JHQ൴úOHWPHPHV൴�J൴E൴�
GH]DYDQWDMODU�GR÷XUDE൴O൴U�

�������4^ZS�8YWFYJONQJWN

2\XQFX�VWUDWHM൴V൴�SURI൴O൴�R\XQXQ�W�P�DúDPDODUÕQGD�R\XQFXQXQ�G൴NNDWH�DOGÕ-
÷Õ�NDUW�DUDOÕ÷ÕQÕ�J|VWHUHQ�IUHNDQV�|Oo�OHU൴QGHQ�ROXúXU��2\XQFXODUÕQ�WDU]ODUÕQD�
J|UH�QH�]DPDQ�IORS�R\QD\DFDNODUÕ��DoÕOÕú�KDUHNHWOHU൴Q൴Q�W�U��YH�EX�KDUHNHWOHU൴�
QH� NDGDU� HUNHQ� \DSWÕNODUÕ� J൴E൴� J|]OHQHE൴O൴U� YHU൴OHU� ൴QFHOHQHUHN� E൴U� GDYUDQÕú�
PRGHO൴� ROXúWXUXODE൴O൴U�� 3RNHU� R\XQXQX�ED]� DODQ�E൴U� DUDúWÕUPDGD�ROXúWXUXODQ�
GDYUDQÕú�PRGHO൴�൴OH�R\XQFXQXQ�R\XQ�VÕUDVÕQGDN൴�KDPOHOHU൴�V�UHNO൴�NDUúÕODúWÕUÕ-
ODUDN�GDYUDQÕúWD�|QHPO൴�E൴U�VDSPD�ROXS�ROPDGÕ÷Õ�J|]OHQP൴úW൴U��gQHPO൴�VDSPD-
ODU�SRWDQV൴\HO�J�YHQO൴N�൴KODO൴�RODUDN�R\XQ�VXQXFXVX�\|QHW൴F൴V൴QH�E൴OG൴U൴OHUHN�
NXOODQÕFÕ�GR÷UXODPDVÕ�\DSÕODE൴OHFH÷൴�VRQXFXQD�XODúÕOPÕúWÕU�>��@�

%൴OJ൴VD\DU�൴OH�R\QDQDQ�VDWUDQo�R\XQODUÕQGD�\DSÕODQ�DQDO൴]OHUGH�൴VH�R\XQFXODUÕQ�
JHOHFHNWHN൴�KDUHNHWOHU൴Q൴�WDKP൴Q�HWPH�\DNODúÕPÕ�൴OH�UDN൴S�GR÷UXODPD�\DSÕODQ�
E൴U�oDOÕúPD�PHYFXWWXU�>��@��<DSÕODQ�EX�SURI൴OOHPH�R\XQFXQXQ�UDN൴SOHU൴�WDUD-
IÕQGDQ�HOGH�HG൴OG൴÷൴QGH��R\XQFXQXQ�R\XQXQGDN൴�]D\ÕIOÕNODUÕ�EXOPDN�YH�KDNVÕ]�
DYDQWDM�VD÷ODPDN�൴o൴Q�DQDO൴]�HG൴OHE൴O൴U��'DYUDQÕú�WDKP൴Q�PRGHO൴�oÕNDUÕODQ�E൴U�
UDN൴EH�NDUúÕ��VW�QO�N�VD÷ODQDE൴O൴U��EX�GD�DG൴O�E൴U�R\XQ�VXQPD]�

�������0WJIN�0FWYæ�0ZQQFSæRæ

<DúDQDQ�WHNQRORM൴�oD÷Õ�JHoP൴úWHQ�JHOHQ��SDUD�KDUFDPD�GD�GkK൴O��E൴UoRN�DOÕú-
NDQOÕ÷Õ� GH÷൴úW൴UP൴úW൴U�� *�Q�P�]GH� ൴QVDQODU� \DQODUÕQGD� QDN൴W� SDUD� WDúÕPDN��
$70�DUDPDN�\D�GD�KÕ]OÕ�YH�NROD\�úHN൴OGH�|GHPH�\DSDE൴OPHN�൴o൴Q�NUHG൴�NDUWÕ�
NXOODQPD�DOÕúNDQOÕ÷Õ�ND]DQPÕúWÕU��.UHG൴�NDUWODUÕ�൴OH�൴QWHUQHW�RUWDPÕQGD�RQO൴QH�
DOÕúYHU൴ú�\DSÕODE൴OPHV൴� ൴PNkQÕ�NUHG൴�NDUWÕ�NXOODQÕPÕQÕ�V൴EHU�VXoODUÕQ�NRQXVX�
KkO൴QH�JHW൴UP൴úW൴U��

+HVDS�QXPDUDVÕ��൴úOHP�W�U���NUHG൴�NDUWÕ�W�U���NDUW�N൴PO൴÷൴Q൴Q�N൴PO൴÷൴�YH�DG-
UHV൴�J൴E൴�YHU൴OHUOH�GDYUDQÕú�SURI൴O൴�ROXúWXUXOXU��.DUWOD�\DSÕODQ�DOÕúÕOPDGÕN�൴ú-
OHPOHU��X]DN�FR÷UDI൴�E|OJHOHUH�\DSÕODQ�|GHPHOHU��NDUWÕQ�Hú�]DPDQOÕ�E൴UNDo�
\HUGH�NXOODQÕOPDVÕ�J൴E൴�YHU൴OHU൴Q�WHVS൴W൴�൴OH�NDUW�KÕUVÕ]OÕNODUÕQÕQ�|Q�QH�JHo൴-
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OHE൴OPHNWHG൴U�>��@��.UHG൴�NDUWÕ�NXOODQÕPÕQD�GD\DOÕ�GDYUDQÕúVDO�E൴\RPHWU൴OHU�
YHU൴�PDGHQF൴O൴÷൴�WHNQ൴NOHU൴Q൴Q�\DUGÕPÕ\OD�NUHG൴�NDUWÕ�VDKWHNDUOÕNODUÕQÕQ�WHV-
S൴W൴QGH�NXOODQÕOPDNWDGÕU�

.UHG൴�NDUWÕ�NXOODQÕPÕ�YHU൴OHU൴�൴OH�PH\GDQD�JHOHE൴OHFHN�VDKWHNDUOÕNODU�EDQNDODUD�
P�úWHU൴�GDYUDQÕúODUÕQÕ�SURI൴OOHPH�VRUXPOXOX÷X�\�NOHPHNWHG൴U��$\QÕ��U�QGHQ�
E൴UGHQ�ID]OD�\DSÕODQ�V൴SDU൴ú��DOÕúÕOPDGÕN�FR÷UDI൴�E|OJHOHUH�|GHPH�\DSÕOPDVÕ��
DOÕúÕOPDGÕN�IDWXUD�YH�WHVO൴PDW�DGUHV൴��NXOODQÕODQ�NDUW�VD\ÕVÕ��RQO൴QH�DOÕúYHU൴úWH�
NXOODQÕODQ�DOÕúÕOPDGÕN�,3�DGUHV൴��VHSHW�RUWDODPDVÕ��]HU൴QGH�YHU൴OHQ�V൴SDU൴úOHU��
NDUWÕQ�NXOODQÕP�VÕNOÕ÷ÕQÕQ�GH÷൴úPHV൴��D\QÕ�NDUWÕQ�IDUNOÕ��\HO൴NOHUGH�NXOODQÕO-
PDVÕ�� IDWXUD� YH� WHVO൴PDW� DGUHVOHU൴Q൴Q� E൴UE൴U൴QGHQ� IDUNOÕ� ROPDVÕ� J൴E൴� QRNWDODU�
EHO൴UOHQ൴S�oR÷DOWÕODUDN�DOÕúYHU൴úOHU�൴]OHQPHO൴G൴U�

��������FÕWæ�&QæĒPFSQæPQFWæ

&HS�WHOHIRQX�ú൴UNHWOHU൴�DUWDQ�GRODQGÕUÕFÕOÕN�IDDO൴\HWOHU൴�\�]�QGHQ�GDYUDQÕú�SUR-
I൴OOHPH� \|QWHP൴Q൴� NXOODQPD\D� EDúODPÕúWÕU�� 6DKWHNDUOÕNODUÕ� WHVS൴W� HWPHN� ൴o൴Q�
NXOODQÕFÕ� GDYUDQÕúODUÕQÕQ� ൴]OHQG൴÷൴� E൴U� oDOÕúPDGD� YHU൴� PDGHQF൴O൴÷൴� WHNQ൴NOH-
U൴QGHQ� ID\GDODQÕODUDN�P�úWHU൴� GDYUDQÕúODUÕ� SURI൴OOHQP൴úW൴U�� 8]DN� E൴U� FR÷UDI൴�
E|OJHGHQ�JHOHQ����GDN൴NDGDQ�D]� V�UHQ�YH�JHFH�\DUÕVÕ� \DSÕODQ� DUDPDODU�J൴E൴�
ROD÷DQGÕúÕ�GDYUDQÕúODU�WHVS൴W�HG൴OG൴÷൴QGH�V൴VWHP�DODUP�YHUHUHN�P�úWHU൴\൴�E൴OJ൴-
OHQG൴UPHNWHG൴U�>������@��

*|U�úPH�WDU൴K൴�YH�VDDW൴��J|U�úPHQ൴Q�V�UHV൴��DUDQDQ�QXPDUD��DUD\DQ�QXPDUD��
DUDPDQÕQ�FR÷UDI൴�N|NHQ൴��DQNHV|UO��\D�GD�PRE൴O�WHOHIRQ�NXOODQÕPÕ��oD÷UÕ�PD-
O൴\HW൴��\HUHO�YH�PRE൴O�KHGHIOHUH�\DSÕODQ�oD÷UÕ�VD\ÕODUÕ��XOXVODUDUDVÕ�KHGHIOHUH�
\DSÕODQ�oD÷UÕ�VD\ÕODUÕ�J൴E൴�|]HOO൴NOHU�WHVS൴W�HG൴OHUHN�NXOODQÕFÕ�൴o൴Q�E൴U�GDYUDQÕú�
PRGHO൴�ROXúWXUXOXU��

�������5WTLWFRQFRF�0TIQFRF��8YNQQJWN

6൴EHU� VXoODUÕQ� J�Q�P�]GH� KÕ]OD� DUWPDVÕ� NDPX� NXUXPODUÕQÕ�� �Q൴YHUV൴WHOHU൴��
EDQNDODUÕ��ú൴UNHWOHU൴�YH�൴QWHUQHW�NXOODQDQ�KHUNHV�൴o൴Q�E൴U�WHKG൴W�ROXúWXUPDNWD-
GÕU��9൴U�VOHU��VROXFDQODU��7UXYD�DWODUÕ�YH�GDKD�E൴UoRN�ND\QDN�NRG�J�YHQO൴÷൴P൴]�
൴o൴Q�WHKO൴NH�ROXúWXUXUNHQ�DQRQ൴PO൴N�VHEHE൴\OH�൴]OHU൴�V�U�OHPHPHNWHG൴U��)DNDW�
ND\QDN� NRG� DQDO൴]൴� ൴OH� N|W�� DPDoOÕ� \D]ÕOÕPÕQ� \D]DUÕQÕ� WDQÕPODPDN� DGO൴� E൴U�
DUDúWÕUPD�൴o൴Q�VRQ�GHUHFH�ID\GDOÕ�RODFDNWÕU�>��@�
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%X�WDQÕPODPD�൴o൴Q�oÕNDUÕODFDN�GDYUDQÕú�PRGHO൴��VHo൴OHQ�SURJUDPODPD�G൴O൴��NRG�
E൴o൴POHQG൴UPH�VW൴O൴��NRG�G�]HQOH\൴F൴�W�U���GH÷൴úNHQ�DGODUÕ��G|QJ��\DSÕODUÕQÕQ�
VHo൴P൴��\D]ÕP�YH�G൴OE൴OJ൴V൴�J൴E൴�|]HOO൴NOHU�൴QFHOHQHUHN�ROXúWXUXOXU�

3URJUDPODPD�GDYUDQÕú�PRGHOOHU൴Q൴Q�DUDúWÕUÕOGÕ÷Õ�E൴U�oDOÕúPDGD���EDVDPDN�RU-
WD\D�NRQPXúWXU�>��@�

�x <D]DU�.൴PO൴÷൴��<D]DU�N൴PO൴÷൴�WHVS൴W�HG൴O൴UNHQ�E൴U�NRG�SDUoDVÕQÕQ�EHO൴UO൴�
E൴U�\D]DUD�D൴W�ROXS�ROPDGÕ÷Õ�DUDúWÕUÕOÕU��0HW൴Q�\D]DUOÕ÷Õ�E൴\RPHWU൴OHU൴Q-
GH�ROGX÷X�J൴E൴�NRG�SDUoDVÕ�\D]DUD�D൴W�ROGX÷X�E൴O൴QHQ�SURJUDP�|UQHN-
OHU൴�൴OH�NDUúÕODúWÕUÕOÕU��

�x <D]DU�.DUDNWHU൴Q൴Q�dÕNDUÕPÕ��%X�X\JXODPD�DODQÕ��SURJUDPODPD�WDU]Õ-
QD�ED÷OÕ�RODUDN��SURJUDPFÕQÕQ�N�OW�UHO�H÷൴W൴P�GXUXPX�YH�SURJUDP�G൴-
O൴QH�RODQ�Dú൴QDOÕ÷Õ�J൴E൴�E൴U�NRG�SDUoDVÕQÕQ�WHNQ൴N�|]HOO൴NOHU൴Q൴�EHO൴UOHU�

�x øQW൴KDO�7HVS൴W൴��%X�\|QWHP�� E൴UGHQ� oRN�ND\QDN�NRG�GRV\DVÕ� N�PHV൴�
DUDVÕQGDN൴�EHQ]HUO൴NOHU൴�EXOPD\D�oDOÕúÕU��$\QÕ�]DPDQGD�EDúND�E൴U൴QH�
D൴W�oDOÕúPDQÕQ�X\JXQ�RQD\�DOÕQPDGDQ�NXOODQÕOPDVÕ�GÕúÕQGD�HVHU�KÕUVÕ]-
OÕ÷ÕQÕ�WHVS൴W�HGHE൴OHFHN�E൴U�\|QWHPG൴U�

�x <D]DU�$\UÕPFÕOÕ÷Õ��.RG�SDUoDODUÕQÕQ�WHN�E൴U�\D]DU�WDUDIÕQGDQ�PÕ�\RNVD�
E൴UNDo�\D]DU�WDUDIÕQGDQ�PÕ�\D]ÕOGÕ÷ÕQD�NDUDU�YHUPH�DPDFÕ�WDúÕU��%XQD�
E൴U�|UQHN��E൴U�SURJUDPÕQ�PXKWHPHOHQ�V|]�NRQXVX�\D]DUODUÕ� WDQÕPOD-
PDNVÕ]ÕQ��o�IDUNOÕ�\D]DU�WDUDIÕQGDQ�\D]ÕOGÕ÷ÕQÕ�J|VWHUHE൴O൴U�

�x <D]DUÕQ�1൴\HW൴Q൴Q�%HO൴UOHQPHV൴��%൴U�]DUDUD�QHGHQ�RODQ�NRG�SDUoDVÕQÕQ��
NDVW൴�RODUDN�\D]ÕOÕS�\D]ÕOPDGÕ÷ÕQÕ�DQODPDN�JHUHN൴U��<D]ÕOÕP�JHO൴úW൴UPH�
൴úOHP൴�VÕUDVÕQGDN൴�E൴U�KDWD�F൴GG൴�VRUXQODUD�QHGHQ�RODE൴O൴U�

6ÕQÕUOÕ�VD\ÕGD�NDWÕOÕPFÕ�൴OH�\XNDUÕGD�VD\GÕ÷ÕPÕ]�|]HOO൴NOHU�൴QFHOHQHUHN�\DSÕODQ�
oDOÕúPDODUGD�SURJUDP�\D]DUÕQÕ�EHO൴UOHPHN�P�PN�Q�ROPXúWXU��

5.6. )&;7&3.đ8&1�'å>42*97å�0&7đ.1&đ9.7.12&1&7.

'DYUDQÕúVDO�E൴\RPHWU൴N�V൴VWHPOHU൴Q�J�YHQO൴�NDEXO�HG൴OHE൴OPHV൴�൴o൴Q�VD÷ODPD-
ODUÕ�JHUHNHQ���|QHPO൴�൴ONH�EXOXQPDNWDGÕU��HYUHQVHOO൴N��WHNO൴N�WHN൴OO൴N��NDOÕFÕ-
OÕN��WRSODQDE൴O൴UO൴N��SHUIRUPDQV�YHU൴P��NDEXO�HG൴OHE൴O൴UO൴N��WHKG൴G൴�|QOHPH�YH\D�
WHKG൴GH�GD\DQÕNOÕOÕN��7DEOR����¶GH�E൴\RPHWU൴N�WHNQRORM൴OHU൴Q�EX�൴ONHOHUH�J|UH�
NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕúWÕU��7DEOR����¶GH� ൴VH�GDYUDQÕúVDO�E൴\RPHWU൴OHU�JHOH-
QHNVHO�N൴PO൴N�GR÷UXODPD�V൴VWHPOHU൴�൴OH�NDUúÕODúWÕUÕOPÕúWÕU�
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Evrensellik
&]·VX
Edicilik

0EP·G·P·O Toplanabilirlik
Kabul 
Edilebilirlik

Verim
Tehdide 
)E]ER·OP·P·O

+EVI�
-EVIOIXPIVM

)ÇĲÇO )ÇĲÇO )ÇĲÇO 4VXE 4VXE )ÇĲÇO 4VXE

8YĲ
)MREQMOPIVM

)ÇĲÇO )ÇĲÇO )ÇĲÇO 4VXE 4VXE )ÇĲÇO 4VXE

�IW 4VXE 4VXE )ÇĲÇO 4VXE Yüksek 4VXE )ÇĲÇO

=ÇVÇ]ÇĲ Yüksek )ÇĲÇO )ÇĲÇO Yüksek )ÇĲÇO 4VXE )ÇĲÇO

āQ^E )ÇĲÇO )ÇĲÇO )ÇĲÇO 4VXE Yüksek 4VXE 4VXE

� 'DYUDQÕúVDO� E൴\RPHWU൴OHU� IDUNOÕ� ൴QVDQODUÕQ� IDUNOÕ� \HWHQHNOHU൴QH� ED÷OÕ�
ROPDVÕQD�NDUúÕQ�VSHV൴I൴N�E൴U�GDYUDQÕú��]HU൴QGH�SURI൴OOHPH�\DSÕOÕ\RUVD�
HYUHQVHOO൴N�൴ONHV൴QH������X\PDNWDGÕU�

� 6DI�GDYUDQÕúVDO�E൴\RPHWU൴OHU�\D�GD�ND\QDN�WDEDQOÕ�E൴\RPHWU൴OHU�GÕúÕQ-
GD�൴QFHOHQHQ�GDYUDQÕúVDO�E൴\RPHWU൴OHU൴Q�WHNO൴N�൴ONHV൴QH�X\PD�\�]GHOH-
U൴�G�ú�NW�U��

� 'DYUDQÕúVDO�E൴\RPHWU൴�\|QWHPOHU൴�NXOODQÕFÕQÕQ�UXK�KkO൴Q൴Q�YH�DOÕúNDQ-
OÕNODUÕQÕQ� ]DPDQOD� GH÷൴úHE൴OPHV൴� QHGHQ൴\OH� NDOÕFÕOÕN� JDUDQW൴� HWPH]��
$\UÕFD� ]DPDQD� ED÷OÕ� RODUDN� NXOODQÕFÕODUÕQ� WHFU�EHOHU൴� DUWDFD÷ÕQGDQ�
E൴OJ൴�YH�EHFHU൴�G�]H\OHU൴�JHO൴úHFHN�YH�G�ú�N�E൴U�NDOÕFÕOÕN�RUDQÕ�J|VWH-
UHFHNW൴U�

� 'DYUDQÕúVDO�E൴\RPHWU൴�YHU൴OHU൴Q൴�WRSODPDN�I൴]൴NVHO�E൴\RPHWU൴�YHU൴OHU൴-
Q൴�WRSODPD\D�J|UH�ROGXNoD�NROD\�YH�G�ú�N�PDO൴\HWO൴G൴U��|]HO�GRQDQÕP�
JHUHNW൴UPH]��.XOODQÕFÕ�E൴OJ൴V൴�ROPDGDQ�E൴OH� WRSODQDE൴O൴U��%X�VHEHSOH�
GDYUDQÕúVDO�E൴\RPHWU൴\H�VHVV൴]�GR÷UXODPD�V൴VWHP൴�GH�GHQ൴OPHNWHG൴U�

� %൴UoRN� GDYUDQÕúVDO� E൴\RPHWU൴Q൴Q� GR÷UXOX÷X� NXOODQÕFÕ� VD\ÕVÕ� DUWWÕNoD�
G�úPHNWHG൴U��)൴]൴NVHO�E൴\RPHWU൴�൴OH�NÕ\DVODQGÕ÷ÕQGD�GDYUDQÕúVDO�E൴\R-
PHWU൴Q൴Q�GR÷UXOX÷XQXQ�DUWWÕUÕOPDVÕ�JHUHNW൴÷൴�DoÕNWÕU��'DKD�D\ÕUW�HG൴F൴�
|]HOO൴NOHU�HNOHQHUHN�SHUIRUPDQV�\�NVHOW൴OHE൴O൴U�

� 'DYUDQÕúVDO�E൴\RPHWU൴�NXOODQÕFÕ�NDWÕOÕPÕ�ROPDGDQ�WRSODQDE൴OG൴÷൴QGHQ��
\�NVHN�GHUHFHGH�NDEXO�HG൴OHE൴O൴UO൴N�൴ONHV൴QGHQ�\DUDUODQÕUODU�DQFDN�HW൴N�
YH\D�J൴]O൴O൴N�QHGHQOHU൴\OH�൴W൴UD]�HG൴OHE൴O൴UOHU�

� %DúND�E൴U�൴QVDQÕQ�GDYUDQÕúODUÕ�KDNNÕQGD�GHU൴QOHPHV൴QH�E൴OJ൴�JHUHNW൴U-
G൴÷൴QGHQ�GDYUDQÕú�E൴\RPHWU൴OHU൴Q൴Q�WDNO൴G൴�ROGXNoD�]RUGXU�EX�GD�WHK-
G൴GH�GD\DQÕNOÕOÕN�൴ONHV൴QFH�DYDQWDM�VD÷ODU��
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7DEORGD�J|U�OHE൴OHFH÷൴�J൴E൴�JHQHO�RODUDN�GDYUDQÕúVDO�E൴\RPHWU൴OHU൴Q�D\ÕUW�HG൴-
F൴O൴÷൴�YH�NDOÕFÕOÕN�RUWDODPDVÕ�G�ú�NW�U��NXOODQÕFÕ�N൴PO൴÷൴Q൴�WDQÕPOD\DFDN�NDGDU�
D\ÕUW�HG൴F൴�GH÷൴OG൴U�IDNDW�N൴PO൴N�GR÷UXODPDVÕQGD�ROGXNoD�EDúDUÕOÕ�VRQXoODU�YH-
U൴U���gUQHNOHP�N�o�N�ROGX÷X�WDNG൴UGH�NXOODQÕFÕ�WDQÕPODPDVÕ�\DSÕODE൴O൴U���'DKD�
EDúDUÕOÕ�VRQXoODU�DOPDN�൴o൴Q�E൴UNDo�|]HOO൴N�EHUDEHU�NXOODQÕODE൴O൴U��gUQ��G൴QDP൴N�
\�]�|]HOO൴NOHU൴QH�YH�VHVH�GD\DOÕ�GDYUDQÕú�PRGHOOHU൴Q൴Q�EHUDEHU�NXOODQÕPÕ�J൴E൴��
'DYUDQÕúVDO�E൴\RPHWU൴�HNVWUD�E൴U�J�YHQO൴N�NDWPDQÕ�RODUDN�JHO൴úW൴U൴OP൴úW൴U��EX�
VHEHSOH�SDUROD�ú൴IUH�V൴VWHPOHU൴\OH�NXOODQÕOPDODUÕ�X\JXQGXU�

9FGQT������0NRQNP�ITÕWZQFRF�XNXYJRQJWNSNS�PFWĒæQFĒYæWæQRFXæ�@��B

,ÇZIRPMO�>Eǻ]IXM 0YPPER·Q�>SVPYïY Uygunluk

5EVSPE�)SïVYPEQEW· Yüksek Yüksek )ÇĲÇO

�SO�0EXQERP·�)SïVYPEQE 4VXE Yüksek Yüksek

)EZVER·ĲWEP�'M]SQIXVM �SO�)ÇĲÇO =SO Yüksek

3DUROD� NRUXPDVÕ� YH� oRN� NDWPDQOÕ� N൴PO൴N� GR÷UXODPDVÕQGD� J�YHQO൴N� ൴QVDQD�
ED÷OÕ�ROPDVÕ�VHEHE൴\OH��]DI൴\HWOHU൴�GDYUDQÕúVDO�E൴\RPHWU൴GHQ�GDKD�\�NVHNW൴U��
.XOODQÕFÕODU�]DPDQ�൴o൴QGH�SDURODODUÕQÕ�XQXWDE൴O൴U��VDK൴S�ROGXNODUÕ�WRNHQ�DNÕO-
OÕ�NDUWODUÕ�ND\EHGHE൴O൴U��XQXWDE൴O൴U�YH\D�oDOGÕUDE൴O൴U��'DYUDQÕúVDO�E൴\RPHWU൴OHU��
WDNO൴G൴��NRS\DODQPDVÕ�YH�XQXWXOPDVÕ�QHUHGH\VH�൴PNkQVÕ]�ROGX÷XQGDQ�\�NVHN�
J�YHQO൴NO൴G൴U��*HOHQHNVHO�E൴\RPHWU൴��J�YHQO൴÷൴�\DOQÕ]FD�J൴U൴ú�QRNWDVÕQGD�HOH�
DOÕUNHQ�GDYUDQÕúVDO�E൴\RPHWU൴�NXOODQÕFÕ�oHYU൴P൴o൴�ROGX÷X�V�UHFH�N൴PO൴N�GR÷-
UXODPDVÕ�VD÷ODU�

dRN�NDWPDQOÕ�GR÷UXODPD�YH�SDUROD�NRUXPDVÕ�D\UÕFD�GR÷UXODPD�\DSPDN�൴o൴Q�
NXOODQÕFÕQÕQ�E൴OJ൴V൴QH�\D�GD�VDK൴S�ROGX÷X�Hú\DODUD�൴KW൴\Do�GX\DU��EX�GD�RQOD-
UÕ�NXOODQÕFÕGDQ�KDEHUV൴]�E൴OH�N൴PO൴N�GR÷UXODPDVÕ�\DSDE൴OHQ�GDYUDQÕúVDO�E൴\R-
PHWU൴OHUGHQ�GDKD�D]�NXOODQÕFÕ�GRVWX�\DSPDNWDGÕU��dRN�NDWPDQOÕ�GR÷UXODPD�YH�
E൴\RPHWU൴�NXOODQÕPÕ�J�Q�P�]�NRúXOODUÕQGD�J�YHQO൴N�DoÕVÕQGDQ�\�NVHN�X\JXQ-
OXNWD\NHQ�SDUROD�GR÷UXODPDVÕ�ROGXNoD�G�ú�N�NDOPÕúWÕU��

5.7. )&;7&3.đ8&1�'å>42*97å�;*�&)1å�'å1åđå2

*�Q�P�]GH� ൴úOHQHQ� VXoODUÕQ�������¶Õ� G൴M൴WDO� NDQÕWODUOD� E൴U� úHN൴OGH� ED÷ODQ-
WÕOÕGÕU��%X�YDNDODUÕQ�oR÷XQGD�E൴OJ൴VD\DUGDN൴�NXOODQÕFÕ�KHVDSODUÕ�YH�NXOODQÕFÕ�
N൴PO൴N�E൴OJ൴OHU൴�KD\DW൴�|QHP�WDúÕPDNWDGÕU��
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%൴U�|UQHN�RODUDN��$PHU൴ND¶GD�J|U�OHQ�E൴U�DGO൴�E൴O൴ú൴P�GDYDVÕ�N൴PO൴N�GR÷UX-
ODPD�\|QWHPOHU൴Q൴Q� J�YHQ൴O൴UO൴÷൴Q൴Q� VRUJXODQPDVÕQD�QHGHQ�ROGX��$�NXOODQÕ-
FÕVÕQÕQ�%�NXOODQÕFÕ�KHVDEÕQD�J൴U൴ú�\DSWÕ÷Õ�GDYDGD�PDKNXP൴\HW�NDUDUÕ� WHP\൴]�
PDKNHPHV൴QGH�WHUV൴QH�oHYU൴OG൴��o�QN��NROOXN�NXYYHWOHU൴Q൴Q�D൴OH��\HOHU൴QGHQ�
KDQJ൴V൴Q൴Q�³VXoOX´�ROGX÷XQX�EHO൴UOHPHV൴QH�RODQDN�\RNWX�>��@�

'DYUDQÕúVDO�E൴\RPHWU൴\H�GD\DOÕ�N൴PO൴NOHQG൴UPH�൴OH�NXOODQÕFÕ�GDYUDQÕúÕ�GHVHQOHU൴�
�SDWWHUQ��ROXúWXUXODUDN�NXOODQÕFÕODU�E൴UE൴UOHU൴QGHQ�D\ÕUW�HG൴OHE൴O൴U��%X�WHNQ൴NOH�HN�
GR÷UXODPD�V൴VWHPOHU൴�JHO൴úW൴U൴OHE൴O൴U��DGO൴�VRUXúWXUPDODUD�ÕúÕN�WXWXODE൴O൴U��

6HV� WDQÕPD\D�GD\DOÕ�E൴\RPHWU൴N�V൴VWHPOHU�EDQNDFÕOÕNWD�NXOODQÕODE൴O൴U��GRODQ-
GÕUÕFÕOÕN�\DSWÕ÷Õ�WHVS൴W�HG൴OHQ�N൴ú൴OHUGHQ�DOÕQDQ�VHVO൴�൴P]DODU�൴OH�E൴U�YHU൴�WDED-
QÕ�ROXúWXUXODUDN�NDUD� O൴VWH�KD]ÕUODQDE൴O൴U��%൴UGHQ�ID]OD�NRQXúPDFÕ� ൴oHUHQ�VHV�
ND\ÕWODUÕQGD� ൴VH�NRQXúPDFÕ� VD\ÕVÕ� YH�NRQXúPDFÕODUÕQ�N൴PO൴NOHU൴� VDSWDQDE൴O൴U�
E|\OHFH�DGO൴�VRUXúWXUPDODUGD�ú�SKHO൴�VD\ÕVÕ�GDUDOWÕODE൴O൴U��

%DQNDFÕOÕNOD�൴OJ൴O൴�E൴U�EDúND�E൴O൴QHQ�DGO൴�E൴O൴ú൴P�ROD\Õ�൴VH�øQJ൴OWHUH¶GH�JHUoHN-
OHúP൴úW൴U�� øQJ൴OWHUH¶Q൴Q� ൴ON� EHú� NXUXPVDO� EDQNDVÕQGDQ� E൴U൴� DUWDQ� V൴EHU� VDOGÕ-
UÕODUGDQ�GROD\Õ�VRUXQ�\DúÕ\RUGX��'�]HQOHQHQ�EX�V൴EHU�VDOGÕUÕODU�N|W��DPDoOÕ�
\D]ÕOÕP��PDOZDUH�� WHVS൴W൴�YH� ൴]OHPH�PRQ൴W|UOHU൴�J൴E൴�JHOHQHNVHO�NRQWURO�V൴V-
WHPOHU൴Q൴�DWODWDE൴O൴\RUGX��ù൴UNHW�oHYU൴P൴o൴�EDQNDFÕOÕN�X\JXODPDODUÕQD�GDYUD-
QÕúVDO�E൴\RPHWU൴N�V൴VWHP൴�HNOH\HUHN��U൴VNO൴�൴úOHPOHU�൴o൴Q�JHUoHN�]DPDQOÕ�൴úOHP�
X\DUÕODUÕ�NXOODQDUDN�VDOGÕUÕ\Õ�KÕ]OD�VDSWÕUDE൴OG൴OHU��(Q�G൴NNDWH�GH÷HU�YDNDODUGDQ�
E൴U൴��JHO൴úP൴ú�E൴U�X]DNWDQ�HU൴ú൴P�WUXYD�DWÕ�൴oHUHQ�����P൴O\RQ��¶OÕN�GRODQGÕUÕFÕOÕN�
KDPOHV൴\G൴�>��@��

%൴\RPHWU൴OHUOH�൴OJ൴O൴�VHV�JHW൴UHQ�HQ�E�\�N�ROD\�൴VH�EX�VD\ÕODQODUGDQ�E൴U൴�GH÷൴O-
G൴��$\ÕUW�HG൴F൴O൴÷൴�YH�NDOÕFÕOÕ÷Õ�WDUWÕúÕOPD]�RODQ�I൴]\RORM൴N�E൴\RPHWU൴OHU൴Q�൴IúD-
VÕ�JHoW൴÷൴P൴]�\ÕO�6XSUHPD�ú൴UNHW൴QH�D൴W�%൴RVWDU���J�YHQO൴N�I൴UPDVÕ�WDUDIÕQGDQ�
DoÕNODQGÕ�>��@��$%'¶GHN൴�8Q൴RQ�RUWDN�oDOÕúPD�DODQODUÕ�YH�/RQGUD�0HWURSRO൴-
WDQ�3RO൴V൴�GH�GkK൴O�ROPDN��]HUH�W�P�G�Q\DGDN൴�E�\�N�ú൴UNHWOHUH�K൴]PHW�YHUHQ�
ú൴UNHW൴Q��NXOODQÕFÕODUÕQ�\�]�IRWR÷UDIODUÕ��ú൴IUHOHQPHP൴ú�NXOODQÕFÕ�DGODUÕ�YH�ú൴I-
UHOHU��SDUPDN�൴]൴�YH�\�]�WDQÕPD�YHU൴OHU൴�GH�GkK൴O�ROPDN��]HUH������P൴O\RQGDQ�
ID]OD�ND\ÕW�൴oHUHQ����J൴JDED\WOÕN�E൴U�YHU൴�WDEDQÕQD�HU൴ú൴OG൴��3DUPDN�൴]൴�YHU൴OHU൴-
Q൴�HOH�JHo൴UHQ�E൴U�VDOGÕUJDQ�X\JXQ�E൴U�P�UHNNHSOH�SDUPDN�൴]൴�NRS\DOD\DUDN�E൴-
\RPHWU൴N�WDUD\ÕFÕODUÕ�DWODWPDVÕ�P�PN�QG�U�>��@��3D\ODúÕODQ�IRWR÷UDIODUOD�\�]�
WDQÕPD�V൴VWHPOHU൴�NDQGÕUÕOPÕú�>��@��VHQWHW൴N�൴U൴V��UHWPH�DUDúWÕUPDODUÕ�EDúDUÕOÕ�
VRQXoODU�YHUPH\H�EDúODPÕú�>��@��\�]�YH�NXODN�YHU൴OHU൴�\DUGÕPÕ\OD��'�\D]GÕUÕO-
PÕú�NDIDODU�൴OH�\�]�WDUDPD�WDEDQOÕ�J�YHQO൴N�V൴VWHPOHU൴�DOGDWÕOPÕúWÕU��>��@�
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�����)&;7&3.đ8&1�'å>42*97å3å3�-:0:0å�)&>&3&Ô.

7�UN൴\H¶GH�YDWDQGDúODU�J�QGH�RUWDODPD���VDDW����GDN൴ND�൴QWHUQHWWH�YDN൴W�JH-
o൴U൴\RU��%XQXQ���VDDW����GDN൴NDVÕQÕ�൴VH�VRV\DO�PHG\DGD�JHo൴UG൴÷൴�YDN൴W�ROXú-
WXUX\RU�>��@��%X�HWN൴QO൴NOHU�DUNDPÕ]GD�oHYU൴P൴o൴�GDYUDQÕúODUÕPÕ]D�GD൴U� ൴]OHU�
EÕUDNÕU�YH�EX�൴]OHU�oHUH]OHU�\DUGÕPÕ\OD�V�U�OHE൴O൴U��dHUH]OHU൴Q�൴]൴Q൴Q�V�U�OHUHN�
NXOODQÕFÕODUÕQ�N൴PO൴NOHU൴Q൴Q�EHO൴UOHQPHV൴QH�³DoÕN�൴]OHPH´�GHQ൴U��øQWHUQHW�NXOOD-
QÕFÕODUÕ�GDYUDQÕú�WDEDQOÕ�൴]OHPH�WHNQ൴NOHU൴\OH�GH�oHYU൴P൴o൴�GDYUDQÕúODUÕQD�J|UH�
WDQÕPODQDE൴O൴U��%X�WDQÕPODPD�J|]H�oDUSPD\DQ�E൴U�úHN൴OGH�YH�SUHQV൴SWH��GDY-
UDQÕúÕ�൴]OHQHQ�൴QVDQODUÕQ�E൴OJ൴V൴�ROPDGDQ�JHUoHNOHú൴U��%X�WHNQ൴N�|U�QW��WDQÕPD�
\|QWHPOHU൴QGHQ�\DUDUODQÕU�

dHYU൴P൴o൴�GDYUDQÕú� WDQÕPODPD�YH\D�N൴PO൴N�GR÷UXODPD�GDYUDQÕú�E൴\RPHWU൴V൴�
DODQÕ�NDSVDPÕQGDGÕU��.XOODQÕFÕ�WDUDIÕQGDQ�]൴\DUHW�HG൴OHQ�VD\IDODU��RWXUXP�JHo-
P൴ú൴��൴QFHOHQHQ�൴oHU൴NOHU��|QHU൴OHQ�V൴WHOHU��DUDPD�൴VWHNOHU൴��ND\ÕWOÕ�NXOODQÕFÕODU�
YH�NXOODQÕFÕ�J൴U൴ú�E൴OJ൴OHU൴��WÕNODPD�ND\GÕUPD�J൴E൴�H\OHPOHU��UHNODPODU�DERQH-
O൴N�൴OHW൴ú൴P�IRUPODUÕ�J൴E൴�|JHOHUOH�HWN൴OHú൴POHU�YH�]൴\DUHW�]DPDQÕ�J൴E൴�ZHE�J|]�
DWPD� GDYUDQÕú� YHU൴OHU൴� DQDO൴]� HG൴OHUHN� N൴ú൴VHOOHúW൴U൴OP൴ú� UHNODPODU� ROXúWXUXO-
PDNWDGÕU��

'DYUDQÕú�E൴o൴POHU൴�N൴ú൴Q൴Q�NHQG൴�N൴PO൴÷൴Q൴Q�൴IDGHV൴G൴U�YH�HWN൴O൴�E൴U�\DVDO�NRUXQ-
PD\Õ�KDN�HGHU�����0D\ÕV�����¶GH�$YUXSD�%൴UO൴÷൴¶QH��\H��ONHOHUGH�\�U�UO�÷H�
J൴UHQ�YH�N൴ú൴VHO�YHU൴OHU൴�NRUXPD\Õ�DPDoOD\DQ�*HQHO�9HU൴�.RUXPD�<|QHWPHO൴÷൴�
�*HQHUDO�'DWD�3URWHFW൴RQ�5HJXODW൴RQ��*'35�¶QH�J|UH�K൴oE൴U�N൴ú൴VHO�YHU൴��YHU൴�
VDK൴E൴QGHQ�DoÕN�RQD\�DOÕQPDGÕ÷Õ�V�UHFH� ൴úOHQHPH]��9HU൴�VDK൴E൴�EX� ൴]Q൴� ൴SWDO�
KDNNÕQD�VDK൴SW൴U�YH�\|QHWPHO൴N�JHoP൴úWH�VDNODQDQ�YHU൴OHU൴�GH�NDSVDPDNWDGÕU��
%X�N൴ú൴VHO�YHU൴OHUH�� ൴V൴P��DGUHV�7&�N൴PO൴N�QR��I൴]൴NVHO�E൴\RPHWU൴�YHU൴OHU൴��,3�
DGUHV൴�� ൴QWHUQHW� oHUH]�YHU൴OHU൴��KDVVDV� WÕEE൴�YHU൴OHU�� ÕUN�N|NHQ�൴QDQo�൴GHRORM൴N�
I൴N൴UOHU�\D�GD�I൴]൴NVHO�J|U�Q�úH�GD൴U�YHU൴OHU�GH�GkK൴OG൴U�

y *'35��PG������³SURI৻O�oÕNDUPD´��E৻U�JHUoHN�N৻ú৻Q৻Q�৻úWHN৻�SHUIRUPDQ-
VÕ�� HNRQRP৻N� GXUXPX�� VD÷OÕ÷Õ�� N৻ú৻VHO� WHUF৻KOHU৻�� ৻OJ৻� DODQODUÕ�� J�YH-
Q৻O৻UO৻÷৻�� GDYUDQÕúODUÕ�� NRQXPX�YH\D�KDUHNHWOHU৻QH� ৻O৻úN৻Q�KXVXVODUÕQ�
DQDO৻]�HG৻OPHV৻�YH\D� WDKP৻Q�HG৻OPHV৻�EDúWD�ROPDN��]HUH�V|]�NRQXVX�
JHUoHN�N৻ú৻\H�৻O৻úN৻Q�EHO৻UO৻�N৻ú৻VHO�|]HOO৻NOHU৻Q�GH÷HUOHQG৻U৻OPHV৻�৻o৻Q�
N৻ú৻VHO�YHU৻OHU৻Q�NXOODQÕPÕQÕ�৻KW৻YD�HGHQ�KHU�W�UO��RWRPDW৻N�N৻ú৻VHO�YHU৻�
৻úOHPH�E৻o৻P৻G৻U� 
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y *'35��PG�������³9HU৻�VDK৻E৻Q৻Q�NHQG৻V৻�৻OH�৻OJ৻O৻�KXNXN৻�VRQXoODU�GR-
÷XUDQ� YH\D�EHQ]HU� E৻o৻PGH� NHQG৻V৻Q৻� ND\GD�GH÷HU� úHN৻OGH� HWN৻OH\HQ�
SURI৻O�oÕNDUPD�GD�GkK৻O�ROPDN��]HUH�\DOQÕ]FD�RWRPDW৻N�৻úOHPH�IDDO৻\H-
W৻QH�GD\DOÕ�E৻U�NDUDUD�WDE৻�ROPDPD�KDNNÕ�EXOXQXU�´

'DYUDQÕúVDO�E൴\RPHWU൴OHU�\DUGÕPÕ\OD�NXOODQÕFÕODUÕQ�SURI൴OOHQPHV൴�oHYU൴P൴o൴�
൴]OHQPH\HQ� HWN൴QO൴NOHU൴Q� YH� DQRQ൴PO൴÷൴Q� VRQXQX� JHW൴UHE൴O൴U��*൴]O൴O൴÷൴Q� NR-
UXQPDVÕQGD�F൴GG൴�VRQXoODU�GR÷XUDE൴OHFHN�EX�WXWXP��*'35�PDGGHOHU൴Q൴�VD÷-
ODPDOÕGÕU�>��@�

$PHU൴ND�%൴UOHú൴N�'HYOHWOHU൴¶QGH�൴VH�N൴ú൴VHO�YHU൴OHU൴Q�YH\D�E൴\RPHWU൴N�YHU൴OH-
U൴Q�WRSODQPDVÕQÕ�YH�NXOODQÕOPDVÕQÕ�G�]HQOH\HQ�E൴U�IHGHUDO�\DVD�\RNWXU��)DNDW�
��2FDN�����¶GH�\�U�UO�÷H�J൴UHQ�&&3$��&DO൴IRUQ൴D�7�NHW൴F൴�*൴]O൴O൴N�<DVDVÕ��
E൴\RPHWU൴N�YHU൴\൴�� ³E৻UH\৻Q�'1$¶VÕ� GkK৻O� ROPDN��]HUH�� E৻U� E৻UH\৻Q� WHN�EDúÕ-
QD� YH\D�E৻UE৻UOHU৻\OH� YH\D�G৻÷HU� WDQÕPOD\ÕFÕ� YHU৻OHUOH� NRPE৻QDV\RQ�KkO৻QGH�
NXOODQÕODE৻OHQ��E৻UH\VHO�N৻PO৻N�ROXúWXUPDN�৻o৻Q�I৻]\RORM৻N��E৻\RORM৻N�YH\D�GDY-
UDQÕúVDO�|]HOO৻NOHU৻´�RODUDN�WDQÕPODPÕúWÕU�YH�&DO൴IRUQ൴D�W�NHW൴F൴OHU൴QH�N൴ú൴VHO�
E൴OJ൴OHU൴Q൴�YH�E൴\RPHWU൴N�YHU൴OHU൴Q൴�NRUXPD�KDNODUÕ�YHUP൴úW൴U�

.൴PO൴N�GR÷UXODPDVÕ�GÕúÕQGD�E൴U�൴QVDQÕQ�GDYUDQÕúODUÕQÕ�DQDO൴]�HGHUHN�SURI൴OOH-
PHN�HW൴N�E൴U�GDYUDQÕú�GH÷൴OG൴U��HQ�E�\�N�WHKO൴NH�PDKUHP൴\HW�൴KODO൴G൴U��7RSOD-
QDQ�E൴\RPHWU൴�YHU൴OHU൴Q൴Q�J�YHQO൴�E൴U�úHN൴OGH�ú൴IUHOHQPHV൴�JHUHN൴U��(OH�JHo൴U൴-
OHQ�E൴U�E൴OJ൴Q൴Q��UHW൴OPHV൴�oRN�NROD\�RODE൴O൴U��'DYUDQÕúVDO�E൴\RPHWU൴�YHU൴OHU൴�
�o�QF�� úDKÕVODUÕQ� ൴OJ൴V൴Q൴� oHNHQ� ൴oHU൴÷H� VDK൴SW൴U��.൴ú൴OHU� SURI൴OOHU൴� VHEHE൴\OH�
D\UÕPFÕOÕ÷D�PDUX]�NDODE൴O൴U��%൴\RPHWU൴N�YHU൴OHU൴P൴]൴Q�E൴U�NH]�HOH�JHo൴U൴OPH-
V൴\OH�GH÷൴úW൴UHPHG൴÷൴P൴]�EX�YHU൴OHU൴P൴]�VHEHE൴\OH�|P�U�ER\X�U൴VN�DOWÕQGD�ND-
ODFD÷ÕPÕ]�XQXWXOPDPDOÕGÕU�

�����843:��;*�)*Ô*71*3)å72*1*7

%൴\RPHWU൴N� V൴VWHPOHU� YH� EX� V൴VWHPOHU൴Q� NXOODQÕP� DODQODUÕ� �]HU൴QH� JHQHO� E൴U�
GH÷HUOHQG൴UPH�\DSÕOPDN�൴VWHQ൴UVH�

)$5��)DOVH�$FFHSWDQFH�5DWH���6൴VWHP൴Q�YHU൴�WDEDQÕQGD�EXOXQPD\DQ�E൴U�N൴ú൴\H�
D൴W�E൴OJ൴OHU�VXQXOGX÷XQGD��EX�YHU൴\൴�YHU൴�WDEDQÕQGD�EXOXQDQ�EDúND�E൴U�N൴ú൴\OH�
HúOHúW൴U൴OPHV൴QGHQ�ND\QDNODQDQ�\DQOÕú�WHVS൴WOHU൴Q�RUDQÕGÕU�

)55��)DOVH�5HMHFW�5DWH���6൴VWHP൴Q�YHU൴�WDEDQÕQGD�YDU�RODQ�N൴ú൴\൴�EXODPDPDVÕ�
RUDQÕGÕU�
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((5��(TXDO�(UURU�5DWH���)$5�YH�)55¶Q൴Q�E൴UE൴U൴QH�Hú൴W�ROGX÷X�QRNWDGÕU�

)$5��)55�YH�((5�QH�NDGDU�N�o�NVH�V൴VWHP�൴GHDOH�R�NDGDU�\DNÕQGÕU��%X�RUDQ-
ODU�G൴NNDWH�DOÕQGÕ÷ÕQGD��WXú�YXUXúX�G൴QDP൴NOHU൴��PHW൴Q�\D]DUOÕ÷Õ��൴P]D��SURJ-
UDPODPD�VW൴O൴�YH�NRPXW�VDWÕUÕ�J൴UG൴OHU൴��IDUH�G൴QDP൴NOHU൴��VHV�YH�JUDI൴NVHO�NXOOD-
QÕFÕ�DUD\�]���*8,��E൴\RPHWU൴OHU൴�HQ�J�YHQ൴O൴U�GDYUDQÕúVDO�E൴\RPHWU൴OHU�RODUDN�
J|VWHU൴OHE൴O൴U�>�@��

.൴PO൴N�GR÷UXODPD�൴o൴Q�GDYUDQÕúVDO�E൴\RPHWU൴OHU�DPDFD�X\JXQ�RODUDN�VHo൴OPH-
O൴G൴U��9HU൴� WRSODPD�NROD\OÕ÷Õ��J�YHQ൴O൴UO൴N�YH�PDO൴\HW�G�ú�NO�÷��J|]�|Q�QGH�
EXOXQGXUXOGX÷XQGD�NODY\H�YH�IDUH�E൴\RPHWU൴OHU൴Q൴Q�P�úWHU൴�RGDNOÕ�ZHE�X\JX-
ODPDODUÕQGD�YH�I൴QDQV�DODQÕQGD�|]HOO൴NOH�PRE൴O�EDQNDFÕOÕN�൴úOHPOHU൴QGH�NXOOD-
QÕPÕ�ROGXNoD�J�YHQO൴�RODFDNWÕU��'DYUDQÕúVDO�E൴\RPHWU൴OHU�V�UHNO൴�N൴PO൴N�GR÷-
UXODPDVÕ�\DSWÕNODUÕQGDQ�JHOHQHNVHO�GR÷UXODPD�V൴VWHPOHU൴�J൴E൴�VDGHFH�WHN�E൴U�
ZHE�VD\IDVÕQÕ�GH÷൴O�W�P�RWXUXPX�V�UHNO൴�RODUDN�NRUXPXú�ROXUODU��gWH�\DQGDQ�
oD÷UÕ�PHUNH]OHU൴QGH� �EDQNDFÕOÕN� YH� FHS� WHOHIRQX� RSHUDW|UOHU൴�� VHV� WDQÕPD\D�
GD\DOÕ�E൴\RPHWU൴N�V൴VWHPOHU��VHVO൴�൴P]D��൴OH�\DSÕOPDVÕ�|QHU൴OHQ�N൴PO൴N�GR÷UX-
ODPDODUÕQGD�KHP�oD÷UÕ�PHUNH]൴�oDOÕúDQODUÕ�KHP�GH�P�úWHU൴OHU൴�൴o൴Q�]DPDQGDQ�
YH�SHUIRUPDQVWDQ�E�\�N�|Oo�GH�WDVDUUXI�HG൴OHE൴O൴U��

3DUPDN�൴]൴�NRS\DODQDE൴OG൴÷൴�YH�G൴÷HU�I൴]\RORM൴N�E൴\RPHWU൴OHU�VWDW൴N�ROPDODUÕ�
VHEHE൴\OH�WDUDQPD\D�YH\D�IRWR÷UDIODQPD\D�NDUúÕ�VDYXQPDVÕ]GÕU��%X�E൴\RPHW-
U൴OHU�N|W��DPDoOÕ�NXOODQÕP�൴o൴Q�\HQ൴GHQ�\DSÕODQGÕUÕODE൴O൴U��'DYUDQÕúVDO�E൴\R-
PHWU൴�E൴OJ൴OHU൴Q�GR÷UXOX÷XQX�JHUoHN�E൴OJ൴OHUOH�NDQÕWODPDN�\HU൴QH�NXOODQÕFÕ\Õ�
oHYU൴P൴o൴�൴]OH\HUHN�VDKWHNDUOÕ÷Õ�HQJHOOHU��EX�QHGHQOH�I൴QDQV�PHUNH]OHU൴��$U�*H�
E൴QDODUÕ�� DVNHUv� �VOHU�� NROOXN�NXYYHWOHU൴� YH�NDPX�J�YHQO൴÷൴� ൴OH� ൴OJ൴O൴� E൴QDODU�
J൴E൴�\�NVHN�J�YHQO൴N�JHUHNW൴UHQ�NU൴W൴N�QRNWDODUGD�E൴OJ൴VD\DU�YH�NDPHUD�V൴VWHP൴�
NXUXODUDN��WDNO൴G൴�YH�NRS\DODQPDVÕ�]RU�E൴U�GR÷UXODPD�\|QWHP൴�RODQ�\�U�\�ú�
DQDO൴]൴�NXOODQÕODE൴O൴U�

7൴FDUHW�YH�SD]DUODPD�DODQÕQGD�൴VH�P�úWHU൴�GDYUDQÕúÕ�PRGHOOHPHOHU൴�\DSÕODUDN�
VDGHFH�P�úWHU൴Q൴Q�൴OJ൴�DODQÕQGD�RODQ��U�QOHU�VHoHQHNOHU�|QH�oÕNDUÕODE൴O൴U��.൴-
ú൴VHOOHúW൴U൴OP൴ú� H÷൴W൴P�� W൴FDUHW�� I൴QDQVDO� DQDO൴]� J൴E൴� K൴]PHW� DODQODUÕ� JHO൴úW൴U൴O-
PHNWHG൴U��

'DYUDQÕúVDO�E൴\RPHWU൴OHU�ú൴UNHWOHU൴�YH�NXUXPODUÕ�EHNOHQPHG൴N�൴o�WHKG൴WOHUGHQ�
NRUX\DFDNWÕU��øoHU൴GHQ�\DSÕODQ�E൴U�VDOGÕUÕ�\D�GD�൴KODO�PH\GDQD�JHOG൴÷൴QGH�ú൴UNHW�
oDOÕúDQODUÕQÕQ�N൴PO൴NOHU൴�WDQÕPODQDE൴O൴U��$OÕQDQ�DNV൴\RQODUÕQ�E൴\RPHWU൴N�൴]OHU൴�
V�U�OHUHN�GR÷UXODQPÕú�NXOODQÕFÕODUOD�NDUúÕODúWÕUÕOPDVÕ�VRQXFX�IDUH�YH�NODY\H�
NXOODQÕPÕQGDN൴�Q�DQVODU� VD\HV൴QGH�VXoOXODU� WHVS൴W�HG൴OHE൴O൴U��'DYUDQÕúVDO�E൴-
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\RPHWU൴OHU൴�RODVÕ�VDOGÕUÕODUÕQ�\DQÕ�VÕUD�ú൴UNHW൴�G൴NNDWV൴]O൴NOHUH�NDUúÕ�GD�NRUXU��
(Q�VRUXPOXOXN�VDK൴E൴�NXOODQÕFÕ�E൴OH�RWXUXPXQX�YH�oDOÕúWÕ÷Õ�SURJUDPODUÕ�E൴O-
J൴VD\DUÕQGD�DoÕN�XQXWDE൴O൴U��'DYUDQÕú�E൴\RPHWU൴OHU൴QH�GD\DQDQ�E൴U�GR÷UXODPD�
V൴VWHP൴� \HQ൴� YH\D� \HWN൴V൴]� E൴U� NXOODQÕFÕQÕQ� HU൴ú൴P൴Q൴� KÕ]OÕ� E൴U� úHN൴OGH� WHVS൴W�
HG൴S�EXQD�NDUúÕ�|QOHP�DODE൴O൴U��ù൴UNHW�YH\D�NXUXPODU�൴o൴QGH�RODE൴OHFHN�WHKG൴W-
OHU�EXQODUOD� VÕQÕUOÕ� GH÷൴OG൴U��dDOÕúDQODUÕQ�KHVDSODUÕQÕ��NXOODQÕFÕ� DGODUÕQÕ�YH\D�
ú൴IUHOHU൴Q൴�൴úOHU൴Q�KÕ]OÕ�\�U�PHV൴�DPDFÕ\OD�E൴UE൴UOHU൴\OH�SD\ODúPDVÕ�ROGXNoD�VÕN�
NDUúÕODúÕODQ�E൴U�J�YHQO൴N�VRUXQXGXU��'DYUDQÕú�E൴\RPHWU൴V൴�WDEDQOÕ�N൴PO൴N�GR÷-
UXODPD�V൴VWHPOHU൴�RWXUXP�DoPD�E൴OJ൴OHU൴�GR÷UX�J൴U൴OVH�E൴OH�JHUoHN�NXOODQÕFÕODUÕ�
G൴÷HUOHU൴QGHQ�D\ÕUDE൴OHFHN�J�YHQO൴÷H�VDK൴SW൴U��

øo�VDOGÕUÕODU��൴KODOOHU�YH\D�G൴NNDWV൴]O൴NOHU�J�YHQO൴÷൴Q�HQ�]D\ÕI�KDONDVÕQÕQ�൴QVDQ�
ROGX÷XQXQ�E൴U�NH]�GDKD�DOWÕQÕ�o൴]PHNWHG൴U��g]HOO൴NOH�oDOÕúDQ�VD\ÕVÕ�ID]OD�RODQ�
NXUXP�YH\D�ú൴UNHWOHU൴Q�\HWN൴V൴]�HU൴ú൴P�VRUXQODUÕ�൴o൴Q�GDYUDQÕúVDO�E൴\RPHWU൴OHU�
൴ON�DNOD�JHOPHV൴�JHUHNHQ�o|]�P�\ROX�ROPDOÕGÕU�

'DYUDQÕúVDO�E൴\RPHWU൴OHU�HWN൴Q�YH�J�YHQO൴�GR÷UXODPD�J�F��VD\HV൴QGH�N൴ú൴OHU൴�
YH�NXUXPODUÕ�D\QÕ�]DPDQGD�GÕú�WHKG൴WOHUGHQ�GH�NRUXPDNWDGÕU��%XJ�Q�ú൴UNHWOHU൴�
E൴UoRN�V൴EHU�VDOGÕUÕ�WHKG൴W�HWPHNWHG൴U��%X�VDOGÕUÕODUÕQ�EDúÕQGD�N൴PO൴N�KÕUVÕ]OÕ÷Õ�
VDOGÕUÕODUÕ��ROWDODPD��X]DNWDQ�HU൴ú൴P�WUXYD�DWÕ��5$7���UXEEHU�GXFN\�YH�N൴PO൴N�
VDKWHNDUOÕ÷Õ�JHOPHNWHG൴U��+HU�E൴U൴�\ÕNÕFÕ�HWN൴OHUH�VDK൴S�RODQ�EX�SRS�OHU�VDOGÕ-
UÕODUD�NDUúÕ�N൴ú൴�YH�NXUXPODU�GDYUDQÕúVDO�E൴\RPHWU൴N� WHNQRORM൴OHUGHQ�\DUGÕP�
DOPDOÕGÕU��

�x .൴PO൴N�%൴OJ൴V൴�'ROGXUPD�6DOGÕUÕODUÕ �&UHGHQW৻DO�VWXII৻QJ�� .XOODQÕ-
FÕ�KHVDSODUÕQD�\HWN൴V൴]�HU൴úPHN�൴o൴Q�N൴PO൴N�DYÕ�VRQXFXQGD�HOGH�HG൴OP൴ú�
P൴O\RQODUFD� NXOODQÕFÕ� DGÕ�SDUROD� NRPE൴QDV\RQXQXQ� HQMHNWH� HG൴OPH-
V൴\OH� \DSÕODQ�E൴U� NDED�NXYYHW� �EUXWH� IRUFH�� VDOGÕUÕ� oHú൴G൴G൴U��.൴PO൴N�
E൴OJ൴OHU൴�PHYFXW� E൴U� KHVDSOD� HúOHúHQH�NDGDU� J൴U൴ú� GHQHQ൴U��6DOGÕUÕQÕQ�
EDúDUÕ\D� XODúPDVÕQGD� E൴UGHQ� ID]OD� ൴KODO� V|]� NRQXVXGXU�� %൴U� WDUDIWD�
NXOODQÕFÕODUÕQ� ൴IúD� HG൴OP൴ú� N൴ú൴VHO� YHU൴OHU൴� G൴÷HU� WDUDIWD\VD� ú൴IUHOHU൴Q൴�
VÕN�GH÷൴úW൴UPH\HQ�YH�D\QÕ�ú൴IUHOHU൴�WHNUDU�WHNUDU�NXOODQDQ�NXOODQÕFÕODU-
GDQ�EDKVHWPHN�JHUHN൴U��<DSÕODQ�E൴U�DQNHWWH�NXOODQÕFÕODUÕQ����¶൴�D\QÕ�
NXOODQÕFÕ�DGÕ�SDUROD�NRPE൴QDV\RQXQX�E൴UGHQ�ID]OD�V൴WHGH�NXOODQGÕ÷ÕQÕ��
���¶൴� ൴VH� D\QÕ�SDUROD\Õ�KHPHQ�KHU�KHVDEÕQGD�NXOODQGÕ÷ÕQÕ� ൴IDGH�HW-
P൴úW൴U�>��@��%X�YHU൴OHU�ÕúÕ÷ÕQGD�RWXUXP�E൴OJ൴OHU൴Q൴Q�oDOÕQPDVÕ�oRN�GD�
ROD÷DQGÕúÕ�E൴U�GXUXP�GH÷൴OG൴U�IDNDW�|QOHP�DOÕQDE൴O൴U��'DYUDQÕúVDO�E൴\R-
PHWU൴N�WHNQRORM൴OHU൴Q�NXOODQÕPÕ�V൴VWHPOHU൴Q�VDYXQPDVÕQÕ�DUWWÕUDFDNWÕU��
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�x 2OWDODPD� 6DOGÕUÕODUÕ� �3K৻VK৻QJ�� .XOODQÕFÕODUÕQ� NUHG൴� NDUWÕ� QXPD-
UDVÕ�� N൴PO൴N� E൴OJ൴OHU൴� YH\D� WHOHIRQ� QXPDUDODUÕ� J൴E൴� KDVVDV� E൴OJ൴OHU൴Q൴�
|÷UHQPHN�DPDFÕ\OD�\DSÕODQ�VDOGÕUÕODUGÕU��6DOGÕUJDQ�UHVPv�E൴U�NXUXP-
GDQ�� JHQHOO൴NOH� EDQNDODUGDQ�� JHO൴\RUPXú� J൴E൴� J|U�QHQ� H�SRVWDODUOD�
NXOODQÕFÕQÕQ�VDKWH�E൴U�ZHE�VD\IDVÕQD�J൴WPHV൴Q൴�VD÷ODU��<|QOHQG൴U൴OG൴÷൴�
ZHE�VD\IDVÕQGD�NUHG൴�NDUWÕ�E൴OJ൴OHU൴Q൴�YH�N൴PO൴N�E൴OJ൴OHU൴Q൴�GROGXUDQ�
NXOODQÕFÕ�KDVVDV�E൴OJ൴OHU൴Q൴�VDOGÕUJDQD�YHUP൴ú�ROXU��2OWDODPD�VDOGÕUÕODUÕ�
DGÕQÕ��NXOODQÕFÕODUÕQ�JHQHOO൴NOH�WDW൴O��]DP��oHN൴O൴ú��|G�O�YH\D�൴DGH�DOD-
FD÷Õ�\|Q�QGH�FH]EHG൴F൴�\HPOHU�RODUDN�KD]ÕUODQPDVÕQGDQ�DOÕU��2OWD\D�
WDNÕOPDPDN�൴o൴Q�NXOODQÕFÕODU�H�SRVWD�൴oHU൴÷൴Q൴�G൴NNDWOH�RNXPDOÕ��N|W��
G൴OE൴OJ൴V൴�� JD\U൴UHVPv� ൴IDGHOHU�� E൴OJ൴� WDOHSOHU൴� YH\D� JHUoHN� RODPD\D-
FDN�NDGDU� ൴\൴�YDDWOHUH�G൴NNDW�HWPHO൴G൴U��<|QOHQG൴U൴OPHN�൴VWHQHQ�ZHE�
VD\IDVÕQÕQ�DODQ�DGÕQD�YH�ORJRVXQD�G൴NNDW�HG൴OPHO൴�YH�JHUoHNO൴÷൴QGHQ�
ú�SKH�HG൴OPHO൴G൴U��ù�SKH�X\DQGÕUDQ�DODQ�DGODUÕQÕQ� ORNDV\RQX�DUDúWÕ-
UÕOPDOÕGÕU��'DYUDQÕúVDO�E൴\RPHWU൴�WDEDQOÕ�N൴PO൴N�GR÷UXODPD�V൴VWHPOHU൴�
NXOODQÕFÕQÕQ� ED÷ODQWÕODUD� WÕNODPDVÕQÕ� HQJHOOH\HPH]� IDNDW� VRQUDVÕQGD�
NXOODQÕFÕ\Õ�NRUX\DE൴O൴U��*�YHQO൴�E൴U� V൴VWHPH�HU൴úPHN�YH�EX�V൴VWHPGH�
൴úOHP�\DSPDN�൴o൴Q�HOH�JHo൴UG൴÷൴�N൴PO൴÷൴Q�YHU൴OHU൴Q൴�NXOODQPDN�൴VWH\HQ�
E൴OJ൴VD\DU�NRUVDQODUÕQÕ�DOJÕOD\DE൴O൴U�

�x 8]DNWDQ�(U൴ú൴P�7UXYD�$WÕ� �5HPRWH�$FFHVV�7URMDQ��5$7�� .XOOD-
QÕFÕQÕQ�F൴KD]ÕQGD��E൴OJ൴VD\DU��WDEOHW�E൴OJ൴VD\DU��FHS�WHOHIRQX�YE���DUND�
SODQGD� YH� NXOODQÕFÕQÕQ� E൴OJ൴V൴� GÕúÕQGD� oDOÕúDQ� WURMDQODUGÕU��7URMDQODU�
E൴OJ൴VD\DUODUGD�NXOODQÕFÕQÕQ�\DSWÕ÷Õ�KHU�úH\൴�\DSDE൴O൴UOHU��.DPHUD�YH�
P൴NRIRQX�DoDUDN�ND\ÕW�DOPD��E൴OJ൴VD\DUD�GRV\D�൴QG൴UPH��]DUDUOÕ�\D]Õ-
OÕP�\D\PD�� WXúODUÕ�ND\GHGHUHN� �NH\ORJJHU��EDQND�KHVDS�E൴OJ൴OHU൴�YH�
ú൴IUHOHU൴�oDOPD��WDUD\ÕFÕ�JHoP൴ú൴QGH�ND\ÕWOÕ�DGUHV�ú൴IUH�IRUP�YHU൴OHU൴Q൴�
HOH�JHo൴UPH�EXQODUGDQ�ED]ÕODUÕGÕU��(U൴ú൴P�E൴U�ú൴UNHW�YH\D�NXUXPD�VD÷-
ODQGÕ\VD�KHVDS�G|N�POHU൴��E൴OJ൴VD\DUGD�EXOXQDQ�SURMHOHU�YH�oDOÕúDQ-
ODUD�D൴W�E൴OJ൴OHU�GH�GkK൴O�ROPDN��]HUH�W�P�GRV\DODU�WHKO൴NH\H�J൴UHFHN-
W൴U��'DYUDQÕúVDO�E൴\RPHWU൴N�WHNQRORM൴OHUH�GD\DQDQ�J�YHQO൴N�V൴VWHPOHU൴�
N൴PO൴N� GR÷UXOPDVÕQÕ� DUND� SODQGD� V�UHNO൴� \DSWÕ÷ÕQGDQ� V൴VWHPH� J൴U൴ú�
\DSDQ�NXOODQÕFÕQÕQ�GR÷UX�N൴ú൴�ROXS�ROPDGÕ÷ÕQÕ�DQEHDQ�WDN൴S�HGHFHNW൴U��

�x 5XEEHU� 'XFN\� 6DOGÕUÕVÕ� �86%� 5XEEHU� 'XFN\�� %DG86%���86%�
J|U�Q�P�QGH�RODQ�|]HO�E൴U�GRQDQÕPÕQ��GXFN\��E൴OJ൴VD\DU��WDEOHW�E൴O-
J൴VD\DU� YH� FHS� WHOHIRQX� J൴E൴� SODWIRUPODUGD� NXOODQÕPÕQÕ� VD÷OD\DUDN�
V൴VWHPH�VÕ]ÕOPDVÕGÕU��'XFN\�൴úOHW൴P�V൴VWHP൴�WDUDIÕQGDQ�NODY\H�RODUDN�
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DOJÕODQÕU��V൴VWHP൴Q�EX�úHN൴OGH�J�YHQ൴Q൴�ND]DQDQ�GXFN\�oRN�NÕVD�E൴U�
]DPDQ� DUDOÕ÷ÕQGD� NODY\H� HQMHNV൴\RQX� ൴OH� KHGHIOHG൴÷൴� ]DUDUOÕ� NRGX�
�SD\ORDG��൴úOHW൴P�V൴VWHP൴QH�J|PHU�>��@��=DUDUOÕ�NRG�\�NOHQPHV൴�DU-
GÕQGDQ�VDOGÕUJDQÕQ�V൴VWHP൴�HOH�JHo൴UHUHN�W�P�NRQWURO��HOH�DOPDVÕ�DQ�
PHVHOHV൴G൴U��'XFN\�VDOGÕUÕVÕQGDQ�NRUXQPDN�൴o൴Q�|QFHO൴NOH�NXOODQÕFÕ�
NHQG൴V൴QH�D൴W�86%�F൴KD]ODUÕQÕ�NXOODQPDOÕ�YH�EX�F൴KD]ODUÕ�J�YHQPH-
G൴÷൴� SODWIRUPODUD� WDNPDPDOÕGÕU�� %൴OJ൴VD\DUÕQD� E൴U� 86%� WDNWÕ÷ÕQGD�
]DUDUOÕ�\D]ÕOÕP� WDUDPDVÕ�\DSPDOÕ�YH�YDUVD�86%¶\൴� VDQDO�PDN൴QHGH�
oDOÕúWÕUPDOÕGÕU��%൴OJ൴VD\DU�NXOODQDQ�KHPHQ�KHUNHV൴Q�YHU൴OHU൴Q൴�86%�
൴OH�\DQÕQGD� WDúÕGÕ÷Õ�J�Q�P�]GH��GXFN\�ROGXNoD�SRS�OHU�E൴U� VRV\DO�
P�KHQG൴VO൴N�VDOGÕUÕVÕGÕU��'DYUDQÕú�E൴\RPHWU൴OHU൴�WDEDQOÕ�N൴PO൴N�GR÷-
UXODPD�V൴VWHPOHU൴�EX�KÕ]OÕ�VDOGÕUÕ\D�KÕ]OÕ�E൴U�FHYDS��UHWHE൴O൴U��.ODY\H�
൴OH�KÕ]OÕ�YH�RWRPDW൴N�úHN൴OGH�\D]ÕODQ�NRG��GH÷൴ú൴N�NODY\H�E൴\RPHWU൴V൴�
RODUDN�ND\ÕW�DOÕQD�DOÕQDE൴O൴U��HUNHQ�DOÕQDQ�EX�|QOHPOHUOH�VDOGÕUÕ�HQ-
JHOOHQHE൴O൴U�

�x .൴PO൴N�6DKWHNkUOÕ÷Õ� �,GHQW৻W\�)UDXG���.൴PO൴N� VDKWHNkUOÕ÷Õ�� N൴PO൴N�
KÕUVÕ]OÕ÷ÕQGDQ� VRQUDN൴� DGÕP� úHNO൴QGH� NÕVDFD� DoÕNODQDE൴O൴U�� dDOÕQDQ�
N൴PO൴N�E൴OJ൴OHU൴�൴OH�\DVDGÕúÕ�IDDO൴\HWOHUGH�EXOXQXOPDVÕ�YH\D�E൴U൴Q൴Q�DO-
GDWÕOPDVÕ�N൴PO൴N�VDKWHNkUOÕ÷ÕGÕU��

.൴PO൴N�VDKWHNkUOÕ÷ÕQGDQ�NRUXQPDN� ൴o൴Q�DOÕQPDVÕ�JHUHNHQ�|QOHPOHU�N൴PO൴N�
KÕUVÕ]OÕ÷ÕQD�NDUúÕ�DOÕQPDVÕ�JHUHNHQOHUGHQ�oRN�IDUNOÕ�GH÷൴OG൴U��(VN൴�DNÕOOÕ�WHOH-
IRQODU�YH�E൴OJ൴VD\DUODU�VDWÕOÕUNHQ�\D�GD�൴PKD�HG൴O൴UNHQ�KDVVDV�YHU൴OHU൴Q�V൴O൴Q-
G൴÷൴QGHQ�HP൴Q�ROXQPDOÕGÕU��.XOODQÕFÕODU�oHYU൴P൴o൴�GDYUDQÕúODUÕQD�GD�G൴NNDW�
HWPHO൴�� DODQ� DGODUÕQÕQ� KWWS�KWWSV� D\UÕPÕQD� YH� ú�SKHO൴� O൴QNOHUH� NDUúÕ� �VSDP�
YH\D�SK൴VK൴QJ�J൴E൴�� WHW൴NWH�ROPDOÕGÕU��&UDFNO൴� GRV\DODU� ൴QG൴UPHPHO൴�YH� ൴Q-
G൴U൴OHQ�PDWHU\DOOHU� RQO൴QH� GRV\D� WDUDPD� V൴WHOHU൴QGH� ൴QFHOHQPHO൴G൴U�� 3DUROD�
J�YHQO൴÷൴QH�|]HQ�J|VWHUPHO൴��WDKP൴Q൴�]RU�YH�HQ�D]���NDUDNWHUGHQ�ROXúDQ�N�-
o�N�E�\�N� KDUI�� VD\Õ� YH� |]HO� NDUDNWHUOHU� ൴oHUHQ� E൴U� SDUROD� VHoPHO൴� YH� VÕN�
VÕN�GH÷൴úW൴UPHO൴G൴U��)DUNOÕ�KHVDSODU�൴o൴Q�IDUNOÕ�SDURODODU�NXOODQÕOPDOÕ�oRN�VÕN�
WHNUDU�HG൴OPHPHO൴G൴U��3DUROD�J�YHQO൴÷൴�HYGH�EXOXQDQ�:൴)൴�ED÷ODQWÕVÕQGD�GD�
VD÷ODQPDOÕ�YH�J�YHQO൴�E൴U�SDUROD�EHO൴UOHQPHO൴G൴U��+HUNHVH�DoÕN�NDEORVX]�D÷-
ODU�NXOODQÕOÕ\RUVD�H�SRVWD�YH\D�EDQND�KHVDSODUÕ�DoÕOPDPDOÕ��RQO൴QH�DOÕúYHU൴ú�
\DSÕOPDPDOÕ��D÷�WUDI൴÷൴Q൴Q�൴]OHQPHV൴QH�NDUúÕ�WHGE൴UO൴�ROXQPDOÕGÕU��&HS�WHOH-
IRQXQ�RWRPDW൴N�ED÷ODQPD�|]HOO൴÷൴�NDSDWÕODUDN�൴VWHQPH\HQ�D÷ODUD�ED÷ODQPD-
VÕ�HQJHOOHQHE൴O൴U�
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.൴PO൴N�E൴OJ൴OHU൴Q൴�NRUXPD\D�൴IúD�HWPHPHNOH�EDúODQDE൴O൴U�������\ÕOÕ�DUDúWÕUPD�
൴VWDW൴VW൴NOHU൴QH�J|UH�RUWDODPD�E൴U�VRV\DO�PHG\D�NXOODQÕFÕVÕ�VRV\DO�SODWIRUPODU-
GD�KHU�J�Q���VDDW����GDN൴ND�JHo൴U൴\RU��EX�YHU൴�VRV\DO�D÷ODUÕQ�DUWÕN�J�QO�N�KD\D-
WÕQ�E൴U�SDUoDVÕ�ROGX÷XQX�NDQÕWODU�Q൴WHO൴NWHG൴U�>��@��6RV\DO�PHG\D�SD\ODúÕPÕQGD�
G൴NNDW�HG൴OPHV൴�JHUHNHQ�KXVXVODU�DUDVÕQGD�N൴PO൴N�E൴OJ൴OHU൴��DGUHV�FHS�WHOHIRQX�
QXPDUDVÕ�YH�G൴÷HU�|QHPO൴�൴OHW൴ú൴P�E൴OJ൴OHU൴��IRWR÷UDIODU��DUNDGDú�O൴VWHOHU൴��DQOÕN�
ORNDV\RQ�E൴OJ൴OHU൴��GR÷XP�J�Q���൴OJ൴�DODQODUÕ�� ൴ú�\HU൴�YH�oDOÕúÕODQ�SR]൴V\RQOD�
൴OJ൴O൴�E൴OJ൴OHU�VD\ÕODE൴O൴U��3D\ODúÕPODU�NDGDU�G൴NNDW�HG൴OPHV൴�JHUHNHQ�E൴U�EDú-
ND�QRNWD�GD�NXOODQÕODQ�EX�SODWIRUPODUÕQ�J൴]O൴O൴N�D\DUODUÕGÕU��9HU൴OHU൴Q�N൴POHUOH�
SD\ODúÕODFD÷Õ�G൴NNDWOH�RNXQPDOÕ�YH�YHU൴OHQ�൴]൴QOHU�J|]GHQ�JHo൴U൴OPHO൴G൴U��*H-
UHNO൴� ROPDGÕNoD� \HQ൴� VRV\DO�PHG\D� KHVDSODUÕ� DoÕOPDPDOÕ� YH� ൴KW൴\Do� GX\XO-
PD\DQODU�NDSDWÕOPDOÕGÕU��6RV\DO�PHG\D�SURI൴OOHU൴�NROD\D�NDoÕODUDN�G൴÷HU�ZHE�
V൴WHOHU൴QH�J൴U൴ú� ൴o൴Q�NXOODQÕOPDPDOÕGÕU�EX�YHU൴OHU൴Q�GDKD�oRN�\D\ÕOPDVÕQD�YH�
J�YHQO൴N�U൴VNOHU൴Q൴Q�DUWPDVÕQD�QHGHQ�ROXU��7ÕN�WX]DNODUÕQD��FO൴FNED൴W��G൴NNDW�
HG൴OPHO൴� YH�ND\QD÷Õ�E൴O൴QPH\HQ�EX� V൴WHOHUH� VRV\DO� D÷�KHVDSODUÕ\OD�J൴U൴ú� \D-
SÕOPDPDOÕ��IRWR÷UDI�\�NOHQPHPHO൴G൴U��<|QHW൴P�G�]H\൴QGH�൴VH�NXOODQÕOPD\DQ�
SRUWODU�NDSDWÕOPDOÕ�YH�D÷�WUDI൴÷൴�൴]OHQPHO൴G൴U�

%DQNDODU�YH�VD÷OÕN�NXUXPODUÕ�J൴E൴�N൴PO൴N�GR÷UXODPDQÕQ�ROGXNoD�KD\DW൴�RO-
GX÷X�NXUXOXúODU�N൴PO൴N�KÕUVÕ]OÕNODUÕQD�NDUúÕ�WHGE൴UO൴�ROPDN�]RUXQGDGÕU��'DY-
UDQÕúVDO� E൴\RPHWU൴N� V൴VWHPOHU൴Q൴� NXOODQDUDN� VRQ� NXOODQÕFÕODU� ൴o൴Q� SURI൴OOHU�
ROXúWXUDE൴O൴UOHU��'RODQGÕUÕFÕODUÕQ�HO൴QGH�oDOÕQWÕ�N൴PO൴N�E൴OJ൴OHU൴�EXOXQVD�E൴OH�
JHUoHN�NXOODQÕFÕODUÕQ�KDVVDV�YHU൴OHU൴QH�HU൴úPHOHU൴�YH�K൴]PHW�DOPDODUÕ�HQJHO-
OHQHE൴O൴U��

*�YHQO൴÷൴Q�DQFDN�HQ�]D\ÕI�KDOND�NDGDU�൴\൴�ROGX÷XQXQ�YXUJXODQPDN�൴VWHQG൴÷൴�
EX�oDOÕúPDGD��NXOODQÕFÕODUÕ�E൴OJ൴OHU൴Q൴�NRUXPDN�൴o൴Q�NDW�HWW൴÷൴�X]XQ�\RO�DoÕN-
ODQPD\D�oDOÕúÕOPÕúWÕU��6൴EHU�VXoODUÕQ�KÕ]OD�DUWWÕ÷Õ�YH�NHQG൴V൴Q൴�\HQ൴OHG൴÷൴�J�Q�-
P�]GH�SDUROD�NXOODQÕPÕ�YH�606�GR÷UXODPDVÕ�E൴OJ൴Q൴Q�J�YHQO൴÷൴Q൴�NRUXPD\D�
\HWPHPHNWHG൴U��&HS�WHOHIRQX�RSHUDW|UOHU൴QH�\DSÕODQ�E൴U�6,0�WDNDV�VDOGÕUÕVÕQGD�
oD÷UÕ�PHUNH]൴�oDOÕúDQODUÕ�NXUEDQÕQ�FHS�WHOHIRQX�QXPDUDVÕQÕ�VDOGÕUJDQÕQ�6,0�
NDUWÕQD�DWDPD\D�൴NQD�HG൴OP൴úOHUG൴U�>��@��%X�J൴E൴�VRV\DO�P�KHQG൴VO൴N�VDOGÕUÕODUÕ�
606�GR÷UXODPD�V൴VWHP൴Q൴Q�J�YHQO൴÷൴Q൴�VRUJXODWPÕú��N൴ú൴OHU൴�YH�NXUXPODUÕ�E൴-
\RPHWU൴N�V൴VWHPOHU൴�NXOODQPD\D�\|QHOWP൴úW൴U�

$\ÕUW�HG൴F൴�YH�൴QNkU�HG൴OHPH]�|]HOO൴NOHU൴\OH�NROOXN�NXYYHWOHU൴Q൴Q�DGO൴�VRUXú-
WXUPDODUGDN൴�YD]JHo൴OPH]൴�RODQ�I൴]\RORM൴N�E൴\RPHWU൴OHU��\൴QH�D\QÕ�|]HOO൴NOHU൴�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

198

VHEHE൴\OH�WHKG൴W�DOWÕQGDGÕU��7HNQRORM൴�൴OH�E൴UO൴NWH�\DOQÕ]FD�J�YHQO൴N�|QOHPOHU൴�
GH÷൴O�DQW൴�IRUHQV൴F�WHNQ൴NOHU�GH�JHO൴úPHNWHG൴U���'�\D]GÕUÕODQ�NDIDODU��\�]�WD-
QÕPD�V൴VWHPOHU൴�൴o൴Q�KD]ÕUODQDQ�PDVNHOHU��VHQWHW൴N�൴U൴VOHU�YH�VDKWH�V൴O൴NRQ�SDU-
PDN�൴]OHU൴�DUWÕN�E൴O൴P�NXUJXQXQ�NRQXVX�GH÷൴O�൴o൴QGH�EXOXQXODQ�G൴M൴WDO�oD÷ÕQ�
E൴U�JHUoH÷൴G൴U��%൴\RPHWU൴N�YHU൴OHU൴Q�൴IúD�HG൴OPHV൴��oDOÕQPDVÕ�YH\D�WDNO൴W�HG൴O-
PHV൴�P൴O\RQODUFD�NXOODQÕFÕ\Õ�|P�U�ER\X� V�UHFHN�PD÷GXU൴\HWOHUH�PDKNXP�
HGHFHNW൴U��%൴\RPHWU൴N�YHU൴�KÕUVÕ]OÕ÷Õ�JHU൴�G|Q�ú��ROPD\DQ�E൴U�N൴PO൴N�DYÕGÕU��
*�YHQO൴N�ú൴UNHWOHU൴�EX�VHEHSOHUGHQ�|W�U��GDYUDQÕúVDO�E൴\RPHWU൴N�WHNQRORM൴OH-
U൴�\HQ൴�J�YHQO൴N�NDWPDQÕ�RODUDN�J�YHQO൴N�K൴]PHWOHU൴QH�HNOHPH\H�EDúODPÕúWÕU��
9HU൴�WRSODPDQÕQ�NROD\OÕ÷Õ��G�ú�N�PDO൴\HWO൴�ROXúX��V�U�F�V�]�DUDo�YH�DNÕOOÕ�HY�
�,R7��1HVQHOHU৻Q�øQWHUQHW৻�7HNQRORM৻V৻��NXOODQÕPÕ��N൴PO൴N�GR÷UXODPDGDN൴�J�-
YHQ൴O൴UO൴÷൴�YH�EDúDUÕOÕ�GRODQGÕUÕFÕOÕN�WHVS൴WOHU൴��)UDXG�$QDO৻]৻��J൴E൴�QHGHQOHUOH�
GDYUDQÕúVDO�E൴\RPHWU൴�DUDúWÕUPDODUÕ�VRQ�\ÕOODUGD�൴YPH�ND]DQPÕúWÕU��

'DYUDQÕúVDO�E൴\RPHWU൴N�V൴VWHPOHU�RGD�ÕúÕ÷Õ��D÷�SDNHW�WUDI൴÷൴��MHRORNDV\RQ��]D-
PDQ�G൴O൴P൴�YH�D÷�JHF൴NPHV൴�J൴E൴�\HQ൴�|]HOO൴NOHU�HNOHQHUHN�KHU�JHoHQ�J�Q�JH-
O൴úW൴U൴OPHNWHG൴U��%X�\HQ൴�|]HOO൴NOHUOH�EHUDEHU�KDUHNHW�YHU൴OHU൴Q൴�WHNUDUODPDN�YH�
WDNO൴W�HWPHN�ROGXNoD�]RUGXU��GDYUDQÕúVDO�E൴\RPHWU൴N�V൴VWHPOHU൴�DWODWPDN�൴o൴Q�
EDúNDVÕQÕQ�N൴PO൴÷൴QH�E�U�QPHN�YH�EXQX�V�UG�UPHN�JHUHN൴U��9HU൴OHU�HOH�JHo൴-
U൴OG൴÷൴QGH�E൴OH�D\ÕUW�HG൴F൴O൴÷൴�G�ú�N�ROGX÷XQGDQ�JHUoHN�E൴U�N൴PO൴NOH�HúOHúW൴UPH�
\DSDE൴OPHN�P�PN�Q�GH÷൴OG൴U��

,27�$QDO\W൴FV������\ÕOÕQD�NDGDU����P൴O\DUGDQ�ID]OD�F൴KD]ÕQ�൴QWHUQHWH�ED÷OD-
QDE൴OHFH÷൴Q൴�|QJ|UPHNWHG൴U��>��@��.൴ú൴VHO�HY�DOHWOHU൴QGHQ�HQG�VWU൴\HO�F൴KD]ODUD�
JHQ൴ú� NXOODQÕP� DODQODUÕQD� VDK൴S� EX� DNÕOOÕ� QHVQHOHU൴Q� J�YHQO൴÷൴Q൴� SDURODODUOD�
VD÷ODPDN�]DI൴\HWOHUH�YH�V൴EHU�VDOGÕUÕODUD�DoÕN�KkOH�JHW൴UHFHNW൴U��%X�YHU൴OHU�ÕúÕ-
÷ÕQGD��JHOHFHNWH�GDYUDQÕúVDO�E൴\RPHWU൴N�V൴VWHPOHU൴Q�G൴÷HU�N൴PO൴N�GR÷UXODPD�
\|QWHPOHU൴Q൴Q�\HU൴Q൴�DODFD÷ÕQÕ�|QJ|UPHN�]RU�GH÷൴OG൴U�

0&>3&01&7
>�@� 6WHZDUW��-���0����������&RPS7,$�6HFXULW\���5HYLHZ�*XLGH��6\�����
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SUREOHP��Machine Learning, Proceedings of the Twenty-first International Conference�
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>��@� &KXGD�� '��� %XUGD�� .�� �������� 7RZDUG� 3RVWXUH� 5HFRJQLWLRQ� ZLWK� 7RXFK� 6FUHHQ�
%LRPHWULFV�� International Conference on Computer Systems and Technologies - 
&RPS6\V7HFK¶���

>��@� -XOLWD��$���6DOHKXGGLQ��)���$]OLQD��2���+DURRQ��+���0DUGLDQD��%���0DQDS��=����������
2QOLQH�6LJQDWXUH�9HULILFDWLRQ�V\VWHP��IEEE Colloquium on Signal Processing�

>��@� 6DEDQFÕ� 8QLYHUVLW\� %LRPHWULFV� 5HVHDUFK� *URXS�� KWWSV���ELRPHWULFV�VDEDQFLXQLY�
HGX�VLJQDWXUH�KWPO �����+D]LUDQ������

>��@� 0XMDKHG�� -���$O��1DMGDZL��1���7HGPDUL��6�� ��������2IIOLQH�KDQGZULWWHQ� VLJQDWXUH�
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Bölüm 6

����]ʳ^]�P�R�SVXEW�RHER� MXMFEVIR�LIV�KIʡIR�KʳR�FMV�]IRMWM� MPI�OEV̉�PẺX�˓�Q�^�
XIORSPSNMPIV��]ẺEQ�XEV^�Q�^E�QYE^^EQ�HI˓M̉MOPMOPIV�KIXMVQM̉�ZI�MRXIVRIX�OYP-
PER�Q�R�R� XʳQ�HʳR]EHE� ]E]K�RPẺQEW�]PE�FMVI]PIVMR�KMHIVIO�HELE�IWRIO�FMV�
]ẺEQ� XEV^�R�� FIRMQWIQIPIVMRI� J�VWEX� WYRQỶXYV��8STPYQPEVHE� FMVI]MR� WʳV-
HʳVHʳ˓ʳ� ]ẺERX�� ZI� EP�̉OERP�OPEV�R� EPXIVREXMƽIVM� WMFIV� HʳR]EHE� ]IV� FYPQỶ��
QIZGYX� SPER� EP�̉OERP�OPEV�� ]ẺEQ� XEV^PEV��� HEZVER�̉PEV� ZI� WSVYRPEV� HE� WMFIV�
HʳR]E]E�OE]QE]E�FẺPEQ�̉X�V��&Y�LYWYWXE�LIT�E]R��WSVY�EO�PPEVE�KIPQIOXI-
HMV��&MVI]MR�WMFIV�HʳR]EHE�ZEVP�˓�R��WʳVHʳVʳVOIR�OEV̉�PẺEFMPIGI˓M�VMWOPIV�RIPIV�
SPEFMPMV#�&Y�WSVYRYR�GIZEF�R��EVEVOIR��WMFIV�HʳR]E]��KʳRʳQʳ^�HʳR]EW�RE�EP-
XIVREXMJ�SPEVEO�KʯVʳPIR�ZI�FMVI]WIP�WSVYQPYPYOPEV�Q�^��HELE�OSPE]�KIVʡIOPỈ-
XMVIFMPIGI˓MQM^�FEWMX�LM^QIXPIV�SPEVEO�XER�QPEVWEO�LEXE�]ETQ�̉�SPYVY^��2EW�P�
OM� WSW]EP� ]ẺERX�Q�^� WEHIGI� FMVI]WIP� MLXM]EʡPEV�Q�^�� OEV̉�PEQEO� ERPEQ�RE�
KIPQM]SVWE�� WMFIV� HʳR]EHE� HE� KIVʡIOPỈXMVHM˓MQM^� LIV� I]PIQ� WEHIGI� FEWMX�
LM^QIXPIV� SPEVEO�KʯVʳPQIQIPMHMV�� =IRM� HʳR]E�Hʳ^IRMRMR�FMV� TEVʡEW��SPER�FY�
WEREP�SPỶYQPEV�R�OIRHMRI�EMX� OYVEPPEV��� WXVEXINMPIVM�� TSPMXMOEPEV��� LIHIƽIVM� ZI�
OIRHM�QIRJEEXPIVMRI�LM^QIX�IXQI�EQEʡPEV��ZEVH�V��/MXEF�R�FY�FʯPʳQʳRHI��WM-
FIV�HʳR]ER�R�WYRHY˓Y�LM^QIXPIVHIR�FMVM�SPER�WSW]EP�QIH]E�TPEXJSVQPEV��ZI�
FY�TPEXJSVQPEVHE�TE]PẺ�PER�LIV�XʳVPʳ�MʡIVM˓MR�FMVI]PIVM�ZI�XSTPYQPEV��XER�QPE-
QEO�ZI�ERPEQPERH�VQEO�EH�RE�REW�P�OYPPER�PH�˓��ʳ^IVMRHI�HYVYPQỶXYV��&YKʳ-
RI�OEHEV��ʯ^IPPMOPI�OSRY�WSW]EP�QIH]E�TPEXJSVQPEV��SPHY˓YRHE�MPO�EOPE�KIPIR�
WSW]EP�ʡIZVMQMʡM�E˓�SVXEQPEV�RHER�IPHI�IHMPIR�FMPKMPIVI�HE]EREVEO�FMVI]PIVM�ZI�
XSTPYQPEV��EREPM^�IHIFMPIGIO�OEVEOXIVMWXMOPIV�ZI�FY�EPERHE�]ET�PER�ʡEP�̉QEPEV��
FY�FʯPʳQHI� MRGIPIRQM̉XMV�� ˢRGIPIRIR�ʡEP�̉QEPEVHE�OYPPER�PER� ]ʯRXIQPIV�� FY�
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]ʯRXIQPIVMR�FMVFMVPIVMRI�KʯVI�ʳWXʳRPʳOPIVM�ZI�IOWMOPMOPIVM�HIXE]P��SPEVEO�HI˓IV-
PIRHMVMPQM̉XMV��1IZGYX�ʡEP�̉QEPEVHE�]IV�EPER�WSW]EP�ʡIZVMQMʡM�E˓�SVXEQ�RHEOM�
FMVI]�ZI�XSTPYQY�XER�QPE]EFMPQI��ERPEQPERH�VEFMPQI�ZI�EREPM^�IXQI�EQEG�RE�
]ʯRIPMO�SPEVEO�HI˓IVPIRHMVQIPIVI�HI�]IV�ZIVMPQM̉XMV�

�����,å7åđ

øQVDQ�G�ú�QHQ��|÷UHQHQ�YH�NHQG൴V൴Q൴� V�UHNO൴�JHO൴úW൴UHQ�PHUDNOÕ�E൴U�YDUOÕNWÕU��
dHYUHV൴Q൴�DQODPD\D��|÷UHQPH\H��E൴O൴QPH]O൴NOHU൴�J൴GHUPH\H�൴KW൴\Do�GX\PDN-
WDGÕU��$UDGÕ÷Õ�FHYDSODU�൴VH�NHQG൴Q൴�YH�൴o൴QGH�\DúDGÕ÷Õ�G�Q\D\Õ�GDKD�൴\൴�DQOD-
PDN�� |÷UHQPHN� YH� NDYUDPDN� �]HU൴QHG൴U�� %൴O൴PVHO� YH� WHNQRORM൴N� JHO൴úPHOHU�
GH� EXQD� NDWNÕODU� VD÷ODPDNWDGÕU�� ù൴PG൴\H� NDGDU� \DSÕODQ� oDOÕúPDODU�� E൴\RORM൴�
DODQÕQGD�JHQRW൴S�YH�IHQRW൴S�|]HOO൴NOHU൴Q൴�WDQÕPODPD\Õ��V൴Q൴UE൴O൴P�YH�I൴]\RORM൴�
൴OH� ൴QVDQ�E൴OJ൴VD\DU� ൴O൴úN൴V൴Q൴� JHO൴úW൴UPH\൴�� \DSD\� ]HNk�\DNODúÕPODUÕ� ൴OH� GDY-
UDQÕúODUÕ�PRGHOOHPH\൴��E൴\RPHWU൴�൴OH�I൴]൴NVHO�YH�GDYUDQÕúVDO�|]HOO൴NOHU൴�D\UÕú-
WÕUPD\Õ�EDúDUPÕúWÕU��$QFDN��E൴UH\൴�WDQÕPODPDN�DGÕQD�NXOODQÕODE൴OHFHN�I൴]൴NVHO�
NDUDNWHU൴VW൴NOHU൴Q� \DQÕ� VÕUD�� SRO൴W൴N� J|U�ú��� GX\JX� GXUXPX�� NRQXúPD� WDU]Õ��
\�U�\�ú�VW൴O൴�YH�NRQXúPD�WDU]Õ�J൴E൴�NDUDNWHU൴VW൴NOHU�GH�PHYFXWWXU��%൴UH\OHU�I൴-
]൴NVHO�RUWDPODUGD�EX�|]HOO൴NOHU൴Q൴Q� W�P�Q��NDSVD\DQ�E൴U�N൴PO൴÷H�VDK൴SW൴UOHU�
YH� EHUDEHU൴QGH� EX� |]HOO൴NOHU൴� WDúÕPDNWDGÕUODU��*HO൴úPHNWH� RODQ� WHNQRORM൴� ൴OH�
I൴]൴NVHO�RUWDPÕQ�VÕQÕUODUÕ�GH÷൴úP൴ú��൴QWHUQHW�൴VH�GH�EX�VÕQÕUODUÕQ�GH÷൴úPHV൴�YH�
E�\�PHV൴QGH�|QF��URO�R\QDPÕúWÕU��'൴M൴WDO�RUWDPGDN൴�൴QVDQ��I൴]൴NVHO�RUWDPGDN൴�
൴QVDQÕQ�\DQVÕPDODUÕQÕ�൴oHUPHNWHG൴U��'൴M൴WDO�RUWDPGDN൴�EX�YDUROXú�VRV\DO�PHG-
\D�HWN൴OHú൴P൴\OH�J൴GHUHN�E�\�PHNWH�YH�V൴EHU�I൴]൴NVHO�RUWDPODUÕQ�\D\JÕQODúPD-
VÕQÕ�NROD\ODúWÕUPDNWDGÕU��

6൴EHU�RUWDPGDN൴�EX�GH÷൴ú൴P�YH�G|Q�ú�P�E൴\RPHWU൴�E൴O൴P൴QGH�GH�NHQG൴V൴Q൴�J|V-
WHUPHNWHG൴U��%X�GH÷൴ú൴P൴�GDKD�൴\൴�DQODPDN�YH�U൴VNOHU൴�J|UHE൴OPHN�൴o൴Q�\DSÕODQ�
EX�൴QFHOHPH�oDOÕúPDVÕ��NODV൴N�GDYUDQÕúVDO�E൴\RPHWU൴N�|]HOO൴NOHUOH�E൴UO൴NWH�EXQ-
ODUÕQ�GÕúÕQGD�NDODQ�E൴UH\൴�YH�WRSOXPX�D\ÕUW�YH�DQDO൴]�HWPH\H�\DUD\DQ�|]HOO൴NOH-
UH�\R÷XQODúPDNWDGÕU�

%൴\RPHWU൴N� WHNQRORM൴OHU൴Q� J�Q�P�]GH� JHOG൴÷൴� QRNWD�� E൴O൴P� NXUJX� I൴OPOHU൴Q-
GH�J|UG�NOHU൴P൴]൴Q�|WHV൴QH�JHoP൴ú�GXUXPGDGÕU��%൴\RPHWU൴�WDEDQOÕ�HU൴ú൴P�YH�
NRQWURO�PHNDQ൴]PDODUÕ� \�NVHN� J�YHQ൴O൴UO൴NWH� K൴]PHW� RUWDPÕ� VXQGXNODUÕ� ൴o൴Q�
VÕNOÕNOD� WHUF൴K� HG൴OPHNWHG൴U�� %൴\RPHWU൴� WDEDQOÕ� WHNQRORM൴OHU൴Q� WHPHO� oDOÕúPD�
SUHQV൴E൴�� WDQÕPODPD� YH\D� GR÷UXODPD� \DSDE൴OPHN� ൴o൴Q� KHU� E൴UH\GH� IDUNOÕOÕN�
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J|VWHUHQ�YH�NDOÕFÕOÕ÷Õ� RODQ�NDUDNWHU൴VW൴N�|]HOO൴NOHU൴Q� WRSODQDE൴O൴U� RODQODUÕ� ൴OH�
E൴UH\൴Q�HúV൴]O൴÷൴Q൴�ND\ÕW�DOWÕQD�DOPDNWÕU��%DKVHG൴OHQ�NDUDNWHU൴VW൴N�|]HOO൴NOHU�VH-
o൴O൴UNHQ� G൴NNDW� HG൴OPHV൴� JHUHNHQ� KXVXVODU�� EX� |]HOO൴NOHU൴Q� HYUHQVHO� QRUPODU�
WDUDIÕQGDQ�NDEXO�HG൴OHE൴O൴U�ROPDVÕ�YH�E൴UH\൴�WDU൴I�HGHE൴OPH�NRQXVXQGD�\HWHUO൴�
D\UÕúWÕUPD�SHUIRUPDQVÕ�VD÷OD\DE൴OPHV൴G൴U��%XJ�QH�NDGDU�SDUPDN�൴]൴��\�]��൴U൴V��
DYXo�൴]൴��VHV��UHW൴QD��൴P]D��WXú�YXUXúX�YE��NDUDNWHU൴VW൴NOHU�E൴\RPHWU൴N�WHNQROR-
M൴OHUOH�E൴UO൴NWH�NXOODQÕOPÕúWÕU��%DKVHG൴OHQ�EX�NDUDNWHU൴VW൴NOHU�GÕúÕQGD��E൴UH\൴Q�
I൴]൴NVHO�RODUDN�E�Q\HV൴QGH�EDUÕQGÕUPDGÕ÷Õ�IDNDW�WXWXP�YH�GDYUDQÕúODUÕQGD��N൴-
ú൴O൴÷൴QGH��E൴O൴QoO൴�\D�GD�E൴O൴QoV൴]�JHUoHNOHúW൴UG൴÷൴�KHU�W�UO��H\OHPGH�NHQG൴V൴Q൴�
G൴÷HU� E൴UH\OHUGHQ� D\ÕUW� HGHE൴OPHN� ൴o൴Q� NXOODQÕODE൴OHFHN� YHU൴� SDUoDFÕNODUÕ� EX�
E|O�P�Q�WHPHO�NRQXVXQX�ROXúWXUPDNWDGÕU��%XQXQOD�E൴UO൴NWH�E|O�PGH��\DNÕQ�
JHOHFHNWH�NODV൴N�E൴\RPHWU൴N�YHU൴OHU൴Q�YH�EX�E|O�PGH�EDKVHG൴OHQ�KDU൴F൴�YHU൴OH-
U൴Q�E൴UH\OHU൴�WHVS൴W�YH�WHúK൴V�HWPHN�GÕúÕQGD�KDQJ൴�DPDoODU�GR÷UXOWXVXQGD�NXOOD-
QÕODE൴OHFH÷൴��EX�YHU൴OHU�NXOODQÕODUDN�KDQJ൴�oÕNDUÕPODUÕQ�JHUoHNOHúW൴U൴OHE൴OHFH÷൴��
oDOÕúPDODUÕQ�JHW൴UHFH÷൴�RODVÕ�U൴VNOHU�YH�DOÕQPDVÕ�JHUHNHFHN�|QOHPOHU��]HU൴QGH�
GXUXOPDNWDGÕU�

�����'å>42*97å3å3�9&3.2.��9&7å-�*8å�;*�,*1åđå2�8�7*(å

%൴\RPHWU൴N�|]HOO൴NOHU��E൴U�E൴UH\൴�G൴÷HU൴QGHQ�D\ÕUW�HGHE൴OHQ�I൴]\RORM൴N��\�]��SDU-
PDN� ൴]൴�� ൴U൴V� YE��� YH\D� GDYUDQÕúVDO� �\�U�\�ú�� VHV�� ൴P]D� YE��� |]HOO൴NOHU� RODUDN�
WDQÕPODQDE൴O൴U��%൴\RPHWU൴N�|]HOO൴NOHU൴Q�EHO൴UO൴�E൴U�]DPDQ�൴oHU൴V൴QGH�EHQ]HUV൴]�YH�
NDOÕFÕ�ROPDVÕ�J�YHQ൴O൴UO൴N�Q൴WHO൴÷൴Q൴�GH�EHUDEHU൴QGH�JHW൴UPHNWHG൴U�>�@� %൴\RORM൴N�
E൴U�|Oo�P��E൴\RPHWU൴�RODUDN�EHO൴UOH\HQ�HYUHQVHOO൴N��IDUNOÕOÕN��NDOÕFÕOÕN��WRSODQD-
E൴O൴UO൴N��Q൴FHO�RODUDN�|Oo�OHE൴O൴UO൴N��SHUIRUPDQV��NDEXO�HG൴OHE൴O൴UO൴N��VDKWHNkUOÕ÷D�
NDUúÕ�GD\DQÕNOÕOÕN�J൴E൴�IDNW|UOHUG൴U�>�@��%൴\RPHWU൴Q൴Q�HQ�JHQHO�൴W൴EDU൴\OH�WDQÕP-
ODUÕ�>���@�

�x %൴U�N൴ú൴Q൴Q�NHQG൴QH�|]J��E൴U�G൴]൴�WDQÕQDE൴O൴U�YH�GR÷UXODQDE൴O൴U�YHU൴OHUH�
GD\DQDUDN�WDQÕPODQPDVÕQD�YH�GR÷UXODQPDVÕQD�RODQDN�WDQÕ\DQ����

�x %HQ]HUO൴÷൴�EHO൴UOHPHN�൴o൴Q�N൴ú൴Q൴Q�E൴\RPHWU൴N�|]HOO൴NOHU൴QH�൴O൴úN൴Q�YH-
U൴OHU൴�R�N൴ú൴Q൴Q�E൴\RPHWU൴N�úDEORQX�YH\D�|]Q൴WHO൴N�YHNW|UOHU൴\OH�NDUúÕ-
ODúWÕUDE൴OHQ�

�x %൴\RPHWU൴N�YHU൴OHU൴Q�NXOODQÕFÕGDQ�DOÕQGÕ÷Õ��൴úOHQG൴÷൴�YH�E൴U�YHU൴�WDED-
QÕQGD�VDNODQGÕ÷Õ�E൴U�NDOÕS�WDQÕPD�V൴VWHP൴�ROXS�YHU൴\൴�DOPD��EHQ]HUV൴]�
|]HOO൴NOHU�oÕNDUPD�YH�KDU൴WDODQGÕUPD�E൴OHúHQOHU൴QGHQ�ROXúDQ�YH
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�x %൴UH\H�D൴W�E൴U�E൴\RPHWU൴N�YHU൴Q൴Q�E൴UoRN�E൴UH\൴Q�ND\ÕWOÕ�ROGX÷X�YHU൴�WD-
EDQÕ�൴OH�HúOHúW൴U൴OHUHN�³%X�N൴PG൴U"´�VRUXVXQD�FHYDS�EXODE൴OHQ�E൴U�oHú൴W�
|U�QW��WDQÕPD�V൴VWHP൴G൴U�

)DUNOÕ� VWUDWHM൴OHU൴� JHUoHNOHúW൴UHE൴OPHN� DGÕQD� KHP�NXUXPVDO� KHP�GH� E൴UH\VHO�
E൴UoRN�DODQGD�DNW൴I�RODUDN�NXOODQÕODQ�DNÕOOÕ�WHOHIRQODU��E൴OJ൴VD\DUODU�YE��F൴KD]-
ODUGD�J|U�OHQ�NXOODQÕP�DUWÕúÕ�QHGHQ൴\OH�E൴\RPHWU൴N�V൴VWHPOHU൴Q�\R÷XQ�NXOOD-
QÕPÕ�VRQ�\ÕOODUGD�RUWD\D�oÕNPÕú�J൴E൴�J|U�QPHV൴QH�UD÷PHQ��E൴\RPHWU൴�YH�E൴-
\RPHWU൴N� WHNQRORM൴OHU൴Q� N|NOHU൴�0�g�� ���¶H� NDGDU� X]DQPDNWDGÕU�� øON� RODUDN�
����¶OHUGH�O൴WHUDW�UGH�\HU൴Q൴�DOPD\D�EDúOD\DQ�E൴\RPHWU൴�NDYUDPÕ�YH�WDU൴KoHV൴-
QH�EDNÕOGÕ÷ÕQGD�>�����@��

�x 6DQD\൴�GHYU൴P൴��úHK൴UOHU൴Q�KÕ]OD�E�\�PHV൴�YH�EXQXQOD�E൴UO൴NWH�JHOHQ�
W൴FDUHW� DUWWÕUÕFÕ� \|QO�� E�\�PH�� E൴UH\OHU൴Q� WDQÕPODQPDVÕ� YH� J�YHQ൴O൴U�
൴O൴úN൴OHU� NXUPD� ൴KW൴\DFÕ� GR÷XUPXúWXU��$\UÕFD� EX�G|QHPGH�E൴UH\OHU൴Q�
E൴UE൴U൴QGHQ�D\ÕUW�HG൴OPHV൴QGH�NXOODQÕODQ�KHU�W�UO��\DNODúÕP�SRS�OHUO൴N�
ND]DQPÕúWÕU��%X�VHEHSOH�E൴\RPHWU൴Q൴Q�EX�\ÕOODUGD�JHO൴ú൴P൴�WDU൴KVHO�E൴U�
WHVDG�IWHQ�oRN�HO]HP�൴KW൴\DoODUGDQ�ND\QDNODQPDNWDGÕU��

�x (YDQJHO൴VWD�3XUN൴QMH�GRNX]�W�U�SDUPDN�൴]൴�úDEORQXQGDQ�EDKVHWP൴ú�ID-
NDW�EX�úDEORQODUÕ�E൴UH\OHU൴�D\ÕUW�HGHE൴OHFHN�E൴U�XQVXU�RODUDN�GH÷HUOHQ-
G൴UPHP൴úW൴U�������\ÕOÕQGD�൴VH�+HUPDQQ�:HOFNHU��SDUPDN�൴]൴�PRGHOOH-
U൴Q൴Q�NDOÕFÕ�ROGX÷XQX�൴IDGH�HWP൴úW൴U��

�x �����\ÕOÕQGD�3DXO�-HDQ�&RXO൴HU��൴\RW�GXPDQÕQÕQ�Nk÷ÕW��]HU൴QGHN൴�J൴]-
O൴�EDVNÕODUÕ�RUWD\D�oÕNDUPD\D�\DUGÕPFÕ�RODE൴OHFH÷൴Q൴�NHúIHWP൴ú�YH�EX�
EDVNÕODUÕQ�QDVÕO�NDOÕFÕ�RODE൴OHFH÷൴Q൴�GH�J|VWHUP൴úW൴U��

�x ����¶OHUGH� ൴VH� +HQU\� )DXOGV� SDUPDN� ൴]OHU൴Q൴Q� N൴ú൴VHO� WDQÕPODPDGD�
NXOODQÕODE൴OHFH÷൴Q൴� J|VWHUP൴úW൴U�� %XQXQ� \DQÕ� VÕUD� SDUPDN� ൴]OHU൴� ൴o൴Q�
|QHUG൴÷൴�VÕQÕIODQGÕUPD�\|QWHP൴�൴VH�E൴\RPHWU൴�DODQÕQGD�VHV�JHW൴UHQ�EX-
OXúODUGDQ�E൴U൴�ROPXúWXU��

�x ����¶OHUGH�VXoOX�WHVS൴W൴�൴o൴Q�NXOODQÕOPDVÕQÕQ�\DQÕ�VÕUD�E൴UH\൴Q�N൴PO൴-
÷൴Q൴�VHPERO൴]H�HWPHV൴�VHEHE൴\OH�E൴UH\OHU� ൴o൴Q�E൴U�oHú൴W� ൴P]D�RODE൴OH-
FH÷൴�G�ú�Q�OPHV൴��]HU൴QH��E൴\RPHWU൴��IDUNOÕ�E൴O൴P�൴QVDQODUÕ�DoÕVÕQGDQ�
�]HU൴QGH�oDOÕúÕODQ�NRQXODUGDQ�ROPXúWXU��g]HOO൴NOH�(GZDUG�+HQU\¶Q൴Q�
SDUPDN� ൴]൴� VWDQGDUWODUÕQÕ� JHO൴úW൴UPHN� �]HUH� |QHUG൴÷൴�+HQU\� V൴VWHP൴��
SDUPDN�൴]൴Q൴Q�E൴\RPHWU൴N�NDUDNWHU൴VW൴N�RODUDN�NXOODQÕODE൴OPHV൴�൴o൴Q�൴\൴�
E൴U�VÕQÕIODQGÕUPD�V൴VWHP൴�RODUDN�J|U�OPHNWHG൴U�
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�x ����¶GD�)UDQF൴V�*DOWRQ�D\UÕQWÕOÕ�E൴U�SDUPDN�൴]൴�DQDO൴]൴�YH�WDQÕPODPD�
PRGHO൴�\D\ÕQODPÕú��EX�PRGHO�ROD\�\HU൴�൴QFHOHPHOHU൴QGH�YH�VXo�WHVS൴-
W൴QGH�SDUPDN�൴]OHU൴Q൴Q�NXOODQÕOPDVÕQÕ�WHúY൴N�HWP൴ú�YH�SDUPDN�൴]൴�DQD-
O൴]൴�൴o൴Q�൴VWDW൴VW൴NVHO�E൴U�PRGHO൴Q�|QHU൴OPHV൴QH�൴PNkQ�VXQPXúWXU��

�x %൴U�N൴ú൴\൴�WDQÕPDN�൴o൴Q�E൴\RPHWU൴N�|]HOO൴NOHU൴Q�NXOODQÕOPDVÕ�I൴NU൴�������
\ÕOÕQGD�øQJ൴OWHUH¶GH�%൴UOHú൴N�.UDOOÕN�0�NHUUHU�6XoODU�<DVDVÕ¶QÕQ�oÕND-
UÕOPDVÕ\OD�ROXúPXúWXU��%X�\DVD��%൴UOHú൴N�.UDOOÕNWD�E൴U�VXoWDQ�PDKN�P�
RODQ� N൴ú൴OHU൴Q�� N൴PO൴N� ND\GÕQÕQ� WXWXOPDVÕQÕ� ]RUXQOX� KkOH� JHW൴UP൴úW൴U��
6XoOXODUÕQ�ND\GHG൴OPHV൴�൴o൴Q�SDUPDN�൴]൴Q൴Q�NXOODQÕODE൴O൴UO൴÷൴��]HU൴QGH�
GXUXOPXúWXU�

�x %൴\RPHWU൴N� WDQÕPD� NDSVDPÕQGD� E൴O൴QHQ� ൴ON� DUDúWÕUPD� \D\ÕQÕ�� �����
\ÕOÕQGD�0൴WFKHOO�7UDXU൴QJ� WDUDIÕQGDQ�SDUPDN� ൴]൴�HúOHúPHV൴�NRQXVXQ-
GD�\D\ÕQODQPÕúWÕU������¶ODUGD�VHV��\�]�YH�൴P]D�J൴E൴�G൴÷HU�|]HOO൴NOHUH�
GD\DQDQ�RWRPDW൴N�E൴\RPHWU൴N�V൴VWHPOHU൴Q�JHO൴úW൴U൴OPHV൴QH�GH�EDúODQÕO-
PÕúWÕU�

�x %൴\RPHWU൴�DODQÕQGD�oÕ÷ÕU�DoDQ�HVDV�JHO൴úPHOHU�����\�]\ÕOGD�JHUoHNOHú-
P൴úW൴U��%X�\�]\ÕO��SDUPDN�൴]൴�VÕQÕIODQGÕUPD�V൴VWHP൴Q൴Q�JHO൴úW൴U൴OPHV൴��
ROD\�\HU൴�൴QFHOHPHOHU൴QGH�SDUPDN�൴]൴�NXOODQÕPÕ�YH�SDUPDN�൴]൴�൴QFHOH-
PH�E�URODUÕQÕQ�NXUXOPDVÕ�J൴E൴�E൴\RPHWU൴�DODQÕQGD�ED]Õ�|QHPO൴�DWÕOÕP-
ODUD�WDQÕN�ROPXúWXU��%൴\RPHWU൴Q൴Q�JHO൴ú൴P൴�NURQRORM൴N�VÕUD�൴OH�൴QFHOHQ-
G൴÷൴QGH��KHU�\HQ൴�EXOXúXQ�E൴U�VRQUDN൴Q൴Q�JHO൴ú൴P൴�൴o൴Q�ÕúÕN�WXWWX÷X�J|-
U�OPHNWHG൴U��3DU൴V�3RO൴V�7HúN൴ODWÕQÕQ�.U൴P൴QDO�.൴PO൴N�%|O�P�ùHI൴�RODQ�
$OSKRQVH�%HUW൴OORQ��VXoOXODUÕ�WHVS൴W�HWPHN�൴o൴Q�E൴U�G൴]൴�Y�FXW�|Oo�P��
NXOODQPD�I൴NU൴Q൴�JHO൴úW൴UP൴ú�YH�X\JXODPÕúWÕU��.XOODQGÕ÷Õ�|Oo�POHU�J|]�
UHQJ൴��\DUD�൴]OHU൴�J൴E൴�O൴WHUDW�UGH�\XPXúDN��VRIW��E൴\RPHWU൴�RODUDN�DG-
ODQGÕUÕODQ�|]HOO൴NOHUG൴U��$QFDN�EX�V൴VWHP��HNV൴NO൴NOHU�QHGHQ൴\OH�\HU൴Q൴�
VXoOXODUÕQ�SDUPDN�൴]OHU൴Q൴�D\ÕUPD�YH�YHU൴�WDEDQÕQD�VDNODPD�I൴NU൴QH�EÕ-
UDNPÕúWÕU��

�x $QWURSRORM൴N�|Oo�POHU�൴ON�NH]�\�]�൴o൴Q�VRQUDVÕQGD�SDUPDN�൴]൴�YH�DYXo�
൴o൴� ൴]൴� ൴o൴Q� JHUoHNOHúW൴U൴OP൴úW൴U�� 6RQUDVÕQGD� |]HOO൴NOH� SDUPDN� ൴]൴Q൴Q�
IDUNOÕ�X\JXODPD�DODQODUÕQGDN൴�NXOODQÕPÕQÕQ�\D\JÕQODúPDVÕ��oDOÕúPDOD-
UÕQ�EX�DODQGD�RGDNODQPDVÕQD�VHEHE൴\HW�YHUP൴úW൴U�

<XNDUÕGD� EDKV൴� JHoHQ�YH� SDUPDN� ൴]൴� E൴\RPHWU൴V൴� ൴o൴Q�P൴KHQN� WDúÕ� J|UHY൴� \D-
SDQ�EXOXúODUOD�E൴UO൴NWH�SDUPDN� ൴]൴Q൴�ROXúWXUDQ�KDWODUÕQ� ൴\൴OHúW൴U൴OPHV൴�� SDUPDN�
൴]൴Q൴Q�VXoOX� WHVS൴W൴QGH�NXOODQÕOPDVÕ�YH�EXQX�DQDO൴]�HGHQ�E�URODUÕQ�NXUXOPDVÕ��
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SDUPDN�൴]൴�KDU൴F൴QGH�\�]��൴U൴V��GDPDU�WDQÕPD��VHV��]HU൴QH�JHO൴úW൴U൴OHQ�E൴\RPHWU൴N�
V൴VWHPOHU��EX�V൴VWHPOHUGH�NXOODQÕODQ�VSHV൴I൴N�DOJRU൴WPDODUOD�E൴\RPHWU൴�VRQ�\ÕOODU-
GD�JHO൴ú൴P൴Q൴Q�]൴UYHV൴Q൴�\DúDPÕúWÕU��<DúDQDQ�EX�GH÷൴ú൴P�YH�JHO൴ú൴P�E൴]OHUH�J|V-
WHUPHNWHG൴U�N൴��\HQ൴�E൴\RPHWU൴N�N൴PO൴N�GR÷UXODPD�YH�WDQÕPODPD�V൴VWHPOHU൴Q൴Q�
JHO൴úW൴U൴OPH�RODVÕOÕNODUÕ�W�NHQPHNWHQ�oRN�X]DNWÕU��%൴\RPHWU൴Q൴Q�JHO൴ú൴P൴�GHYDP�
HGHUNHQ��EX�JHO൴ú൴P�\DSD\�]HNk�൴OH�E൴UOHúPHNWH�YH�GDKD�\�NVHN�SHUIRUPDQV�VX-
QDQ�V൴VWHPOHU�WDVDUODQDE൴OPHNWHG൴U��7HPHO�DPDo��NXOODQÕFÕODUÕQÕ�|÷UHQHE൴OHQ�YH�
NXOODQÕFÕODUD�X\XP�VD÷OD\DE൴OHQ�E൴\RPHWU൴N�F൴KD]ODU�YH�V൴VWHPOHU�ROXúWXUPDNWÕU��
.HV൴QW൴V൴]�YH�V�UHNO൴�E൴U�N൴PO൴N�GR÷UXODPD�RUWDPÕQÕ�ROXúWXUPDN�DGÕQD�E൴UoRN�
oDOÕúPD�KkO൴KD]ÕUGD�V�UG�U�OPHNWHG൴U��%൴\RPHWU൴�GDKD�\D\JÕQ�KkOH�JHOG൴NoH��WD-
QÕPODPD�YHN൴OOHU൴Q൴Q�NXOODQÕPÕ�RUWDGDQ�NDONDFDNWÕU��.HQG൴P൴]൴��G൴÷HU�E൴U�GH\൴úOH�
NHQG൴�E൴\RPHWU൴N�|]HOO൴NOHU൴P൴]൴��N൴PO൴÷൴P൴]൴Q�NDQÕWÕ�RODUDN�NXOODQDE൴OG൴÷൴P൴]�
V൴VWHPOHU�J�QO�N�KD\DWÕPÕ]ÕQ�E൴U�SDUoDVÕ�KkO൴QH�JHOHFHNW൴U��*�Q�P�]GH�\�NVHN�
J�YHQ൴O൴UO൴N�VD÷OD\DQ�V൴VWHPOHU൴Q�JHO൴úW൴U൴OPHV൴Q൴Q�\DQÕQGD�E൴UH\൴�WDQÕPOD\DE൴-
OHFHN�\HQ൴�E൴\RPHWU൴N�|]HOO൴NOHU൴Q�NHúI൴�൴OH�GH�NRQX\D�EDNÕú�DoÕVÕ�GH÷൴ú൴P൴�YH�
JHO൴úP൴ú��NRQX\D�RODQ�൴OJ൴�GH�oRN�DUWPÕúWÕU��%X�E|O�PGH��KDQJ൴�YHU൴OHU൴Q�E൴\R-
PHWU൴N�NDUDNWHU൴VW൴N�|]HOO൴NOHUH�VDK൴S�YHU൴OHU�RODUDN�WDQÕPODQGÕ÷Õ��E൴UH\൴�E൴UE൴U൴Q-
GHQ�D\ÕUPDN�൴o൴Q�NXOODQÕODQ�YHU൴OHU൴Q�VDGHFH�DQWURSRORM൴N�WHPHOO൴�ROXS�ROPDPDVÕ�
JHUHNW൴÷൴��\HQ൴�|]HOO൴NOHUGHQ�ID\GDODQÕODUDN�QDVÕO�o|]�POHU�JHO൴úW൴U൴OG൴÷൴��]HU൴QH�
\DSÕODQ�oDOÕúPDODUGDQ�HOGH�HG൴OHQ�VRQXoODU�GHWD\OÕ�RODUDN�൴QFHOHQP൴ú�YH�NRQX�൴OH�
൴OJ൴O൴�GH÷HUOHQG൴UPHOHU�VXQXOPXúWXU�

�����'å>42*97å0�0&7&09*7å89å01*7�;*�;*7å�9�71*7å

%൴\RPHWU൴N�|]HOO൴NOHU�JHQHOO൴NOH��|]HOO൴NOHU൴Q�EHú�GX\X�൴OH�WDQÕPODQDE൴OG൴÷൴��VRQ-
OX�YH�KHVDSODQDE൴O൴U�IDUNOÕOÕNODUÕQ�WHVS൴W൴QH�GD\DOÕ�I൴]\RORM൴N�E൴\RPHWU൴�൴OH�൴QVDQ�
GDYUDQÕúODUÕQÕ�WHPHO�DODQ�GDYUDQÕúVDO�E൴\RPHWU൴�ROPDN��]HUH�൴N൴�DQD�NDWHJRU൴GH�
VÕQÕIODQGÕUÕOÕU� >�@��%X� |]HOO൴NOHU൴Q� V�UHNO൴� E൴UH\OHU൴� WDQÕPODPDN� DPDFÕ\OD� NXO-
ODQÕOPDVÕ�൴o൴Q�J�YHQ൴O൴U��EHQ]HUV൴]��WRSODQDE൴O൴U��NXOODQÕúOÕ��X]XQ�YDGHGH�GH÷൴ú-
PH\HQ��HYUHQVHO�YH�NDEXO�HG൴OHE൴O൴U�ROPDVÕ�JHUHN൴U�>�����@� ùHN൴O����¶GH�E൴\R-
PHWU൴N�PRGHOOHUGH�NXOODQÕODQ�E൴\RPHWU൴N�NDUDNWHU൴VW൴NOHU൴Q�X\JXODQÕú�E൴o൴POHU൴�
YH� \DSÕVDO� |]HOO൴NOHU൴� EDNÕPÕQGDQ� �VW�QO�NOHU൴� YH� HNV൴NO൴NOHU൴� YHU൴OP൴úW൴U�� %X�
PRGHOOHUGH�NXOODQÕODQ�E൴\RPHWU൴N�NDUDNWHU൴VW൴NOHU൴Q�J�YHQ൴O൴UO൴÷൴Q൴�|OoHE൴OPHN�
DGÕQD�WHPHO�NÕVWDVODU�EHO൴UOHQP൴úW൴U�>���@��%൴U�|]HOO൴÷൴Q�E൴\RPHWU൴�WDEDQOÕ�X\JX-
ODPDODUGD�NXOODQÕODE൴OPHV൴� ൴o൴Q�EHO൴UOHQHQ�NÕVWDVODUÕQ�VD÷ODPDVÕ�GXUXPXQGD�R�
NDUDNWHU൴VW൴÷൴Q�E൴UH\൴�D\ÕUW�HG൴F൴�Q൴WHO൴NWH�ROGX÷X�NDEXO�HG൴OPHNWHG൴U�
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đJPNQ������'N^TRJYWNP�2TIJQQJWIJ�0ZQQFSæQFS�0FWFPYJWNXYNPQJWNS�:^LZSQZÕZSZS�
0FWĒæQFĒYæWæQRFXæ

)൴]\RORM൴N� E൴\RPHWU൴�� ൴QVDQ� Y�FXGXQXQ� GR÷UXGDQ� |Oo�P�� ൴OH� ൴OJ൴OHQPHNWH�
ROXS�E�\�N�]DPDQ�DUDOÕNODUÕQGD�VDE൴W�NDOGÕ÷Õ�G�ú�Q�OHQ�I൴]\RORM൴N�|Oo�POHU൴�
൴oHUPHNWHG൴U��'DYUDQÕúVDO�E൴\RPHWU൴GH� ൴VH�� ൴QVDQ�H\OHPOHU൴QH�ED÷OÕ�NDUDNWH-
U൴VW൴NOHU�HOH�DOÕQÕU��'DYUDQÕúVDO�E൴\RPHWU൴\൴�I൴]\RORM൴N�E൴\RPHWU൴GHQ�D\ÕUDQ�HQ�
|QHPO൴� IDNW|U��EHO൴UO൴� E൴U� V�UH� ]DUIÕQGD�HOGH�HG൴OHQ�|Oo�POHUH�GD\DQPDVÕ�YH�
GDYUDQÕú�NDOÕSODUÕQD�RGDNODQPDVÕGÕU�>����@��*�QO�N�DNW൴Y൴WHOHU൴QGH�IDUNOÕ�GDY-
UDQÕú�|U�QW�OHU൴QH� VDK൴S�RODQ� ൴QVDQR÷OX��SHN�oRN�EHQ]HUV൴]�EHFHU൴��\HWHQHN��
GX\JX�GXUXPX�� WHSN൴��GDYUDQÕú�YH�KDUHNHW� ൴oHU൴V൴QGHG൴U��%X�EHQ]HUV൴]�|U�Q-
W�OHU��GDYUDQÕúVDO�E൴\RPHWU൴Q൴Q�GH� WÕSNÕ� I൴]\RORM൴N�E൴\RPHWU൴�J൴E൴�D\ÕUW�HG൴F൴�
E൴U�|]HOO൴N�RODUDN�NXOODQÕODE൴OPHV൴Q൴�P�PN�Q�NÕOPDNWDGÕU��=DPDQ�ER\XWXQXQ�
GDYUDQÕú� ൴P]DVÕQÕQ�E൴U�SDUoDVÕ�RODUDN�GkK൴O�HG൴OPHV൴��|Oo�OHQ�GDYUDQÕúÕQ�E൴U�
EDúODQJÕFÕ�� V�UHV൴� YH� E൴U� VRQX� ROPDVÕ�� GDYUDQÕúVDO� E൴\RPHWU൴Q൴Q� WDQÕPOD\ÕFÕ�
|]HOO൴NOHU൴QGHQG൴U�>��@��'DYUDQÕúVDO�E൴\RPHWU൴�NDSVDPÕQGD�SV൴NRPHWU൴�GH�Gk-
K൴O�ROPDN��]HUH� IDUNOÕ�G൴V൴SO൴QOHUGHQ�\DUDUODQÕOGÕ÷Õ��]HNk��\HWHQHN�YH�N൴ú൴O൴N�
|]HOO൴NOHU൴�J൴E൴�SV൴NRORM൴N�GH÷൴úNHQOHU൴Q�|Oo�P��൴o൴Q�Q൴FHO�WHVWOHU൴Q�WDVDUÕPÕ��
\|QWHP൴�YH�\RUXPX\OD�൴OJ൴OHQ൴OG൴÷൴��GDYUDQÕúVDO�E൴\RPHWU൴Q൴Q�E൴UH\OHU൴Q�SUR-
I൴O൴Q൴� oÕNDUPDN� YH� DPDoODUÕQÕ� GDKD� ൴\൴� DQODPDN� ൴o൴Q� NXOODQÕOGÕ÷Õ�� KHGHI� E൴U�
N൴WOHQ൴Q�൴OJ൴V൴Q൴�oHNPHQ൴Q�GH�EXQODUGDQ�E൴U൴V൴�ROGX÷X��NXOODQÕP�DODQODUÕQÕQ�KHU�
JHoHQ�J�Q�DUWÕú�J|VWHUG൴÷൴�YH�VRQXoWD�E൴U�SD]DU�SRWDQV൴\HO൴�\DUDWDUDN�N�UHVHO�
E൴U�ER\XW�ND]DQGÕ÷Õ�J|U�OP�úW�U�>��@��
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%൴\RPHWU൴Q൴Q� HQ�\D\JÕQ�X\JXODPD�DODQÕ�RODQ�N൴ú൴� GR÷UXODPD�YH� WDQÕPODPD�
V൴VWHPOHU൴QGH�NXOODQÕODQ�GDYUDQÕúVDO�E൴\RPHWU൴�W�UOHU൴Q൴Q�|QHPO൴�RODQODUÕ�DúD-
÷ÕGD�NÕVDFD�DoÕNODQPÕúWÕU�

�x <�U�\�ú� 7DEDQOÕ� 'DYUDQÕú� %൴\RPHWU൴V൴�� <�U�\�ú�� G൴QDP൴N� E൴U�
GDYUDQÕú� E൴\RPHWU൴V൴G൴U�� 8]XQ� E൴U� \�U�\�úWH�PH\GDQD� JHOHE൴OHFHN�
Y�FXW�D÷ÕUOÕ÷ÕQGDN൴�GH÷൴ú൴POHU�YH�HNOHPOHUGHN൴�|QHPO൴�\DUDODQPD-
ODU� QHGHQ൴\OH� EX� NDUDNWHU൴VW൴N� GH÷൴úNHQG൴U� >��@� <�U�\�ú� |]HOO൴N-
OHU൴QH�J|UH�E൴UH\OHU൴Q� WDQÕQPDVÕ� �����\ÕOÕQGD�/൴WWOH� YH� DUNDGDúODUÕ�
WDUDIÕQGDQ�|QHU൴OP൴úW൴U�>��@��<�U�PH�WDEDQOÕ�V൴VWHPOHU��\�U�\HQ�E൴U�
N൴ú൴Q൴Q� HNOHP൴QGHN൴� E൴UNDo� IDUNOÕ� KDUHNHW൴Q൴� |OoPHN� ൴o൴Q� Y൴GHR�G൴-
]൴V൴� J|U�QW�OHU൴Q൴� NXOODQGÕ÷ÕQGDQ�� \R÷XQ� ൴úOHP� J�F�� JHUHNW൴U൴U� YH�
KHVDSODPD� DoÕVÕQGDQ�PDO൴\HWO൴G൴U� >�@��<DNODúÕPÕQ� �VW�QO�÷��� X]DN�
PHVDIHGHQ��G�ú�N�o|]�Q�UO�NWH�J|U�QW��൴OH�I൴]൴NVHO�WHPDV�ROPDGDQ�
YHU൴� WRSODQDE൴OPHV൴G൴U��%XQODUD� HN�RODUDN�PRGHO� WDEDQOÕ�YH�J|U�Q-
W�� WDEDQOÕ�\DNODúÕPODU�NXOODQÕOPDVÕ�E൴U�G൴÷HU� DYDQWDMÕGÕU� >�@� /൴�YH�
<XDQ� VDGHFH� \�U�\�ú� WDEDQOÕ� GDYUDQÕú� E൴\RPHWU൴V൴� NXOODQDUDN� N൴ú൴�
WDQÕPD��]HU൴QGH�oDOÕúPÕú��\�U�\�ú�൴PDMODUÕQGDQ�HOGH�HG൴OHQ�HNVHQHO�
PHVDIH\൴��oHYUH�o൴]J൴V൴�JHQ൴úO൴÷൴Q൴�YH�GDOJDFÕN�|]HOO൴÷൴Q൴�E൴UOHúW൴UHQ�
E൴U�\|QWHP�|QHUP൴ú�YH�EX�VD\HGH�N൴ú൴OHU൴Q�\�U�\�úOHU൴QGHQ�N൴ú൴OHU൴�
WDQÕPD�൴úOHP൴Q൴�JHUoHNOHúW൴UP൴úOHUG൴U�>��@� 6XQ�YH�/R�൴VH�J൴\൴OHE൴O൴U�
VD÷OÕN�F൴KD]ODUÕ\OD�J�YHQO൴�NDEORVX]�൴OHW൴ú൴P൴�VD÷ODPDN�൴o൴Q��\DSD\�
V൴Q൴U�D÷ODUÕ�WDEDQOÕ�E൴U�\�U�\�ú�V൴Q\DO൴�WDKP൴Q�DOJRU൴WPDVÕ\OD��V൴Q\DO�
HQHUM൴�GH÷൴ú൴POHU൴Q൴�NXOODQDUDN�\HQ൴�E൴U�E൴\RPHWU൴N�GDYUDQÕú�PRGHO-
OHPH�\DNODúÕPÕ�|QHUP൴úOHUG൴U�>��@��

�x 7Xú�9XUXú�'൴QDP൴÷൴�%൴\RPHWU൴V൴��+HU�E൴U�E൴UH\൴Q�NODY\H�NXOODQPDVÕ�
D\ÕUW�HG൴F൴�E൴U�|]HOO൴NW൴U�>�@��<RXQJ�YH�DUNDGDúODUÕ�WXú�YXUXú�G൴QDP൴÷൴Q൴�
NXOODQDUDN�N൴ú൴OHU൴Q�N൴PO൴NOHU൴Q൴�GR÷UXOD\DQ�E൴U�PRGHO�|QHUP൴úOHUG൴U�
>��@��%X�GDYUDQÕú�E൴\RPHWU൴V൴Q൴Q�KHU�E൴UH\H�|]J��ROPDVÕ�EHNOHQHPH]��
DQFDN� N൴PO൴N� GR÷UXODPDVÕQD� ൴]൴Q� YHUPHN� ൴o൴Q� \HWHUO൴� HOH\൴F൴� E൴OJ൴�
VXQGX÷X�EHO൴UW൴OPHNWHG൴U�>�@��.൴PO൴N�GR÷UXODPD�PHW൴Q�ED÷ÕPOÕ�\D�GD�
PHW൴Q�ED÷ÕPVÕ]�\DSÕODE൴OPHNWHG൴U��%X�E൴\RPHWU൴��DUGÕúÕN�WXú�YXUXúODUÕ�
DUDVÕQGDN൴�V�UHOHU�� WXú�YXUXú�DUDVÕ�JHF൴NPH�V�UHV൴�� WXú�YXUXúODUÕ�DUD-
VÕQGDN൴�]DPDQ�V�UHOHU൴��EHNOHPH�V�UHOHU൴��\DQ൴�E൴U�WXúD�EDVÕODQ�V�UH���
JHQHO�\D]PD�KÕ]Õ��KDWDODUÕQ�VÕNOÕ÷Õ�J൴E൴�|]HOO൴NOHU൴�NXOODQÕU� >�@��%D]Õ�
E൴UH\OHU� ൴o൴Q� W൴S൴N�\D]PD�PRGHOOHU൴QGH�E�\�N� IDUNOÕOÕNODU�J|]OHPOH-
QHE൴OPHNWHG൴U��%൴U� V൴VWHP൴�NXOODQDQ�N൴ú൴Q൴Q� WXú�YXUXúODUÕ�� R�N൴ú൴� E൴O-
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J൴\൴�J൴UHUNHQ�J൴]O൴FH�൴]OHQHE൴O൴U�>�@��$OYHV�YH�oDOÕúPD�JUXEX��WXú�YX-
UXú�G൴QDP൴÷൴�൴OH�N൴PO൴N�GR÷UXODPD�൴úOHP൴Q൴�JHUoHNOHúW൴UHQ�E൴U�o|]�P�
VXQPXúODUGÕU�>��@� .൴PO൴N�WDQÕPD�YH�GR÷UXODPD�DODQÕ�GÕúÕQGD��7V൴P-
SHU൴G൴V�YH�DUNDGDúODUÕ�VDGHFH�WXú�YXUXúX�G൴QDP൴÷൴�൴OH�N൴ú൴OHU൴Q�H÷൴W൴P�
VHY൴\HV൴Q൴�WDKP൴Q�HGHQ�E൴U�PRGHO�JHO൴úW൴UP൴úOHUG൴U�>��@���

�x )DUH�'൴QDP൴÷൴�%൴\RPHWU൴V൴� )DUH� |]HOO൴NOHU൴� JHQHO� KDUHNHW�� V�U�N-
OH�EÕUDN��KDUHNHWV൴]O൴N��൴úDUHW�HW�WÕNODW��WHN�YH\D�o൴IW��H\OHPOHU൴Q൴�NDS-
VDPDNWDGÕU� >�@�� )DUH� G൴QDP൴NOHU൴�� E൴UH\VHO� NXOODQÕFÕODUÕ� IDUH� ൴úOHW൴P�
GDYUDQÕúODUÕQD�J|UH�WDQÕPODPD�V�UHF൴G൴U�>��@��)DUH�N൴PO൴N�GR÷UXODPD-
VÕ�ND\ÕW�DúDPDVÕQÕ�YH�J൴U൴ú�DúDPDVÕQÕ�൴oHU൴U��.D\ÕW�VÕUDVÕQGD�\DNDODQDQ�
IDUH�|]HOO൴NOHU൴�NXOODQÕODUDN�E൴U�úDEORQ�ROXúWXUXOXU��$\QÕ�úDEORQ��IDUH�
WDUDIÕQGDQ�\DNDODQDQ�J൴U൴ú�E൴OJ൴OHU൴\OH�NDUúÕODúWÕUÕOÕU��)DUH�KDVVDV൴\H-
W൴� SHUIRUPDQVÕ� HWN൴OHPHNWHG൴U� >�@�� 'DYUDQÕúVDO� GH÷൴ú൴NO൴N� QHGHQ൴\OH�
GR÷UXOXN�G�]H\൴�GH÷൴úNHQG൴U� >��@��)DUH�G൴QDP൴÷൴�GDYUDQÕú�E൴\RPHW-
U൴V൴�RODUDN�൴ON�NH]�$KPHG�YH�7UDRUH�WDUDIÕQGDQ�NXOODQÕFÕ�GDYUDQÕúÕQÕ�
PRGHOOHPHN�YH�NXOODQÕFÕ\Õ�WDQÕPDN�DPDoOÕ�NXOODQÕOPÕúWÕU�>��@��6KHQ�
YH�DUNDGDúODUÕ��VDGHFH�IDUH�G൴QDP൴÷൴�GDYUDQÕú�|Oo�POHU൴�൴OH�WHN�VÕQÕIOÕ�
GHVWHN�YHNW|U�VÕQÕIODQGÕUPDVÕ�NXOODQDUDN�NXOODQÕFÕ�GR÷UXODPD�PRGHO൴�
|QHUP൴úOHUG൴U�>��@��&D൴�YH�DUNDGDúODUÕ�V�UHNO൴�N൴PO൴N�GR÷UXODPDGD�IDUH�
G൴QDP൴÷൴�GDYUDQÕú�E൴\RPHWU൴V൴Q൴�NXOODQDUDN��IDUH�G൴QDP൴÷൴QGHN൴�GDY-
UDQÕúVDO�GH÷൴úNHQO൴÷൴�D]DOWPDN�൴o൴Q�ER\XWVDOOÕN�D]DOWPD�\|QWHPOHU൴Q൴�
�dRN�%R\XWOX�gOoHNOHQG൴UPH��/DSODFH�(൴JHQPDS��ø]RPHWU൴N�g]HOO൴N�
+DU൴WDODPD�YH�<HUHO�'R÷UXVDO�<HUOHúW൴UPH��NXOODQDQ�E൴UOHú൴N�E൴U�oHUoH-
YH�|QHUP൴úOHUG൴U��.൴PO൴N�GR÷UXODPD�J|UHY൴Q൴�JHUoHNOHúW൴UPHN�൴o൴Q�൴VH�
G|Q�úW�U�OP�ú�|]HOO൴N�DODQÕQD�D൴W�VÕQÕIODQGÕUPD�WHNQ൴NOHU൴QGHQ��5DVW-
JHOH�2UPDQ��'HVWHN�9HNW|U�0DN൴QHV൴��6൴Q൴U�$÷Õ�YH�(Q�<DNÕQ�.RPúX��
ID\GDODQPÕúODUGÕU�>��@��

�x .RQXúPD�7DQÕPD�%൴\RPHWU൴��6HV� �UHW൴P൴� D÷Õ]�� EXUXQ� YH� ER÷D]ÕQ�
I൴]൴NVHO�\|QOHU൴Q൴�J|]�|Q�QH�DOVD�GD�EX�NDUDNWHU൴VW൴N��GDYUDQÕúVDO�E൴-
\RPHWU൴� W�U��RODUDN�NDEXO�HG൴OPHNWHG൴U��d�QN��WHODIIX]�YH�NRQXúPD�
úHNO൴��|]�QGH�GDYUDQÕúVDO�|]HOO൴NOHUG൴U�>�@��.RQXúPDFÕ�N൴PO൴N�GR÷UX-
ODPDVÕ��NRQXúPD�GDOJDODUÕQD�GkK൴O�HG൴OHQ�E൴UH\VHO�E൴OJ൴OHU�WHPHO൴QGH�
N൴P൴Q�NRQXúWX÷XQX�RWRPDW൴N�RODUDN� WDQÕPD� ൴úOHP൴G൴U��PHW൴Q�ED÷ÕP-
OÕ� YH�PHW൴Q� ED÷ÕPVÕ]� ROPDN��]HUH� ൴N൴� IDUNOÕ� GXUXPGD�GH÷HUOHQG൴U൴O-
PHNWHG൴U� >��@��0HW൴QH�ED÷OÕ�GXUXPGD��E൴\RPHWU൴N� V൴VWHP� WDUDIÕQGDQ�
NXOODQÕFÕQÕQ�EHO൴UO൴� E൴U� F�POH\൴� WHODIIX]� HWPHV൴� ൴VWHQ൴UNHQ��PHW൴QGHQ�
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ED÷ÕPVÕ]�GXUXPGD��NXOODQÕFÕQÕQ�NHQG൴�൴VWHG൴÷൴�F�POH\൴�WHODIIX]�HWPH-
V൴� EHNOHQPHNWHG൴U��+DVWDOÕNODU�� GX\JXVDO�YH\D� ]൴K൴QVHO�GXUXP��KDWWD�
\Dú�J൴E൴�oHú൴WO൴�IDNW|UOHU�QHGHQ൴\OH�KDWDOÕ�VRQXoODU�HOGH�HG൴OHE൴O൴U�>�@��
0DVRQ� YH�%UDQG�� GXGDN� úHNO൴QH� GD\DOÕ� I൴]\RORM൴N� E൴\RPHWU൴� YH� GX-
GDN�KDUHNHW൴QH�GD\DOÕ�GDYUDQÕúVDO�E൴\RPHWU൴�NXOODQDUDN��$\UÕN�.RV൴-
Q�V�'|Q�ú�P��PHWRGX\OD� GXGDN� SURI൴O൴� ROXúWXUPXú� YH� N൴ú൴� WDQÕPD�
൴úOHP൴�JHUoHNOHúW൴UP൴úOHUG൴U�>��@��0DGXUDQJD�YH�DUNDGDúODUÕ��+൴GGHQ�
0DUNRY� 0RGHO� \|QWHP൴� WHPHOO൴� PHW൴QGHQ� ED÷ÕPVÕ]� E൴U� VHV� N൴PO൴N�
GR÷UXODPD�V൴VWHP൴�JHO൴úW൴UP൴úOHUG൴U��.൴ú൴OHU൴Q�KDP�VHVOHU൴�\HU൴QH�VHV�
EDVNÕVÕQÕ�VDNODPÕúODU�YH�EXQX�N൴PO൴N�GR÷UXODPD�൴o൴Q�NXOODQPÕúODUGÕU��
>��@��0DKHVK�YH�6ZDP\�DYXo�൴o൴�JHRPHWU൴V൴�YH�NRQXúPD�V൴Q\DO൴�E൴-
\RPHWU൴OHU൴Q൴�E൴UOHúW൴UHUHN����%R\XWOX�$\UÕN�'DOJDFÕN�'|Q�ú�P��YH�
$÷ÕUOÕNOÕ�gNO൴G�0HVDIHV൴�PHWRGX\OD� N൴ú൴� WDQÕPD� ൴úOHP൴Q൴� JHUoHNOHú-
W൴UP൴úOHUG൴U�>��@��.DXU�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD��NRQXúPD�
YH�൴P]D�GDYUDQÕú�E൴\RPHWU൴OHU൴Q൴�E൴UOHúW൴UHUHN�N൴ú൴Q൴Q�WDQÕPDVÕ�൴o൴Q�E൴U�
\|QWHP�|QHUP൴úOHUG൴U�>��@��

�x .൴ú൴VHO�(VWHW൴N %൴\RPHWU൴V൴� /RYDWR�YH�DUNDGDúODUÕ�WDUDIÕQGDQ��N൴ú൴-
VHO�HVWHW൴N�E൴\RPHWU൴V൴Q൴Q�E൴UH\OHU൴�E൴UE൴U൴QGHQ�D\ÕUDQ�E൴U�|]HOO൴N�ROD-
UDN�GDYUDQÕú�E൴\RPHWU൴V൴�NDSVDPÕQD�J൴UG൴÷൴�GHQH\VHO�VRQXoODUOD�൴VSDW�
HG൴OP൴ú�YH� O൴WHUDW�UGHN൴�\HU൴Q൴�DOPÕúWÕU��dDOÕúPDODUGDN൴�DQD� I൴N൴U��E൴U�
J|U�QW�Q�Q� WDNG൴U൴Q൴� G�]HQOH\HQ� E൴O൴úVHO�PHNDQ൴]PDODUÕQ� N൴ú൴VHO� YH�
EHQ]HUV൴]�ROPDVÕ�YH�EXQODUÕQ�\XPXúDN�E൴\RPHWU൴N�|]HOO൴N�VD÷OD\DE൴O-
PHV൴G൴U��<DSWÕNODUÕ�oDOÕúPD�൴OH�����NXOODQÕFÕ�JUXEXQGDQ��N൴ú൴VHO�HVWH-
W൴N�൴OH�DVÕO�NXOODQÕFÕ\Õ�\�NVHN�KDVVDV൴\HWOH�D\ÕUW�HGHE൴OP൴úOHUG൴U�>��@��
&൴QV൴\HW�WDKP൴Q൴Q൴Q�E൴UH\൴Q�N൴ú൴VHO�HVWHW൴N�WHUF൴KOHU൴�൴OH�\DSÕODE൴OHFH÷൴��
൴ON�GHID������\ÕOÕQGD�$]DP�YH�*DYU൴ORYD� WDUDIÕQGDQ�|QH� V�U�OP�ú-
W�U��dDOÕúPDODUÕQGD�GHVWHN�YHNW|U�PDN൴QHV൴��HQ�\DNÕQ�NRPúX�YH�NDUDU�
D÷DFÕ�VÕQÕIODQGÕUPD�\|QWHPOHU൴Q൴�NXOODQÕOPÕúODUGÕU���������൴PDMÕQ�����
)O൴FNU�NXOODQÕFÕVÕQD�VXQXODUDN�\DSÕODQ�GHQH\OHUGH����¶O൴N�E൴U�GR÷UX�
F൴QV൴\HW�WDKP൴Q�RUDQÕ�HOGH�HG൴OP൴úW൴U�>��@��6൴HX�YH�*DYU൴ORYD�൴ON�GHID��
JHQ� ൴IDGH�SURJUDPODPD�\|QWHP൴Q൴� N൴ú൴VHO� HVWHW൴N� WHUF൴KOHU൴� �]HU൴QGH�
X\JXODQDUDN� E൴UH\� N൴PO൴N� WDQÕPDVÕ� \DSPÕúWÕU�� .XOODQÕODQ� \|QWHPOH�
|]HOO൴N�ER\XWX�G�ú�U�OP�ú��GR÷UXOXN�RUDQÕ�DUWWÕUÕOPÕú�YH�KHVDSODPD�
V�UHV൴� D]DOWÕOPÕúWÕU��'HQH\OHU��������� ൴PDM�����)O൴FNU�NXOODQÕFÕVÕ� ൴OH�
JHUoHNOHúW൴U൴OP൴ú�ROXS�����GR÷UXOXN�RUDQÕ\OD�N൴PO൴N�WDQÕPD�EDúDUÕVÕ�
൴OGH�HG൴OP൴úW൴U�>��@��
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�x <D]ÕOÕP�øQVDQ�(WN൴OHú൴P൴�7DEDQOÕ�'DYUDQÕú�%൴\RPHWU൴V൴��%X�GDY-
UDQÕú�E൴\RPHWU൴V൴�NHQG൴�൴oHU൴V൴QGH�EHú�NÕVÕPGD�VÕQÕIODQGÕUÕOPDNWDGÕU��
�ż (�SRVWD� J|QGHUPH� GDYUDQÕúÕQGD� H�SRVWD� X]XQOX÷X�� JHOHQ� NXWX-
VXQXQ� ERúDOWÕOPD� VÕNOÕ÷Õ�� \D]ÕúPD� VÕNOÕ÷Õ�� ER\XW� J൴E൴� |]HOO൴NOHU�
E൴U�E൴UH\൴Q�GDYUDQÕúVDO�SURI൴O൴Q൴�ROXúWXUPDN�൴o൴Q�NXOODQÕOPDNWDGÕU�
>�����@��

�ż 3URJUDPODPD�VW൴O൴QGH��EHO൴UO൴�E൴U�NRG�SDUoDVÕQGDQ�DVÕO�\D]DUÕQ�N൴P�
ROGX÷XQXQ�E൴O൴QPHV൴�VD÷ODQDE൴O൴U�>��@��

�ż %൴OJ൴VD\DU� R\XQ� R\QDPD� VWUDWHM൴V൴QGH�� KHU� R\XQFXQXQ� GDYUDQÕú�
SURI൴OOHU൴Q൴�oÕNDUPDN�൴o൴Q�|]HO�E൴U�\D]ÕOÕP�WDVDUODPD��KHU�R\XQFX�
൴o൴Q�E൴U�SURI൴O�൴P]DVÕ��UHWPH��N൴PO൴N�GR÷UXODPD�J൴E൴�o|]�POHU�JH-
O൴úW൴U൴OP൴úW൴U�>��������@��

�ż %൴\RPHWU൴N�WDVODN�൴OH�NXOODQÕFÕODUÕQ�\DOQÕ]FD�|QFHGHQ�N൴PO൴÷൴�GR÷-
UXODQPÕú�NXOODQÕFÕ�WDUDIÕQGDQ�NXOODQÕODE൴OHQ�WDVODN�KDNNÕQGDN൴�E൴O-
J൴OHU൴�|Oo�OPHNWHG൴U�>��@��

�ż .RPXW VDWÕUÕQGD��൴úOHW൴P�V൴VWHP൴�൴OH�HWN൴OHú൴PGH�EXOXQDQ�NXOODQÕFÕ-
QÕQ�NXOODQGÕ÷Õ�NRPXW�VHW൴Q൴�SURI൴OOHPH�\DSÕOPDNWDGÕU >��@�

�x (O�<D]ÕVÕ�%൴\RPHWU൴V൴��<D]DU�WDQÕPODPD�YH�GR÷UXODPD�WHNQ൴÷൴�����¶OÕ�
\ÕOODUGD�JHO൴úPH\H�EDúODPÕúWÕU�>��@��7൴DQ�YH�DUNDGDúODUÕ��NXOODQÕFÕODUÕQ�
ú൴IUHOHU൴Q൴��o�ER\XWOX���%��E൴U�DODQGD�J൴UG൴UHUHN��NÕVD�YH�NROD\�NÕUÕODQ�
ú൴IUHOHU൴Q�GDYUDQÕúVDO�E൴\RPHWU൴\H�\DQ൴��%�൴P]DODUD�G|Q�úW�U�OPHV൴Q൴�
VD÷ODPÕúODUGÕU�>��@��

�x +RE൴�$OÕúNDQOÕN�7HPHOO൴�'DYUDQÕú�%൴\RPHWU൴V൴� -൴DQJ�YH�DUNDGDúODUÕ��
N൴ú൴OHU൴Q�KRE൴OHU൴QGHQ�HOGH�HG൴OHQ�DOÕúNDQOÕN�WHPHOO൴�GDYUDQÕúVDO�E൴\RPHW-
U൴\H�GD\DOÕ�\HQ൴�E൴U�NXOODQÕFÕ�N൴PO൴N�GR÷UXODPD�WHNQ൴÷൴�VXQPXúODUGÕU�>��@��

�x *|]�+DUHNHWOHU൴�YH�2GDNODQPD�%൴\RPHWU൴V൴��5൴JDV�YH�DUNDGDúODUÕ�
J|]�KDUHNHWOHU൴�YH�RGDNODQPDVÕQD�GD\DOÕ�J|]�KDUHNHW൴�E൴\RPHWU൴V൴��]H-
U൴QH�|QHU൴OHUGH�EXOXQPXúODUGÕU��'HQHNOHU൴Q�J|]�KDUHNHWOHU൴�൴]OHQHUHN��
\�]�J|U�QW�OHU൴�ND\ÕW�DOWÕQD�DOÕQDUDN�YH�KHU�NDWÕOÕPFÕQÕQ�G൴NNDW�QRNWD-
ODUÕ�KDNNÕQGD�YHU൴OHU�WRSODQDUDN�G൴NNDWOHU൴�|Oo�OP�úW�U�>��@��-XKROD�YH�
DUNDGDúODUÕ�൴VH�J|]�KDUHNHW൴�E൴\RPHWU൴V൴QGH�G�]HQV൴]�J|]�KDUHNHWOHU൴Q൴�
NXOODQDUDN�E൴U�GR÷UXODPD�\|QWHP൴�|QHUP൴úOHUG൴U�>��@��

�x 'RNXQPDW൴N�(NUDQ�YH�$NÕOOÕ�&൴KD]�(WN൴OHú൴P�%൴\RPHWU൴V൴��6RQ�
\ÕOODUGD� VD\ÕVÕ� KÕ]OD� DUWDQ� GRNXQPDW൴N� DNÕOOÕ� F൴KD]ODU� �]HU൴QH� GH�
SHN�oRN�oDOÕúPD�\DSÕOPÕúWÕU��.XOODQÕODQ�F൴KD]ODUÕQ�GRNXQPDW൴N�HN-
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UDQODUÕQD� GRNXQPD� KDUHNHWOHU൴�� KDI൴IoH� GRNXQPD�� ND\GÕUPD� YH\D�
oRNOX�GRNXQPD�J൴E൴�GDYUDQÕúODUÕQÕQ�D\ÕUW� HG൴F൴�E൴U�NXOODQÕFÕ�GDY-
UDQÕúÕ� ROGX÷X� >��@�� GRNXQPDW൴N� HNUDQGD� KHP� SDUPDN� KHP� HNUDQ�
NDOHP൴� HWN൴OHú൴P൴� >��@�� J൴\൴OHE൴O൴U� J|]O�NOHUGH� GRNXQPD� YH� VHV�
E൴\RPHWU൴V൴�NXOODQÕODUDN�NXOODQÕFÕODUÕQ�V�UHNO൴�GR÷UXODQPDVÕ� >��@��
DNÕOOÕ� WHOHIRQODUGD� ND\GÕUPD� ൴úOHPOHU൴� YH� KDUHNHW� G൴QDP൴NOHU൴� ൴OH�
GR÷UXODPD�>��@��KHP�WHOHIRQD�൴ON�J൴U൴úWH�KHP�GH�J൴U൴OG൴NWHQ�VRQUD�
HNUDQD�GRNXQPD�G൴QDP൴NOHU൴Q൴Q�E൴UO൴NWH�NXOODQÕODE൴OHFH÷൴�E൴U�N൴P-
O൴N�GR÷UXODPD�V൴VWHP൴�|QHU൴V൴� >��@��GRNXQPDW൴N� WXúODU� ൴OH�\DSÕODQ�
GRNXQPD�WHVWOHU൴�൴OH�NODV൴N�WXú�YXUXú�V൴VWHPOHU൴QGH�NXOODQÕODQ�W൴S൴N�
|]Q൴WHO൴NOHU൴Q�\DQÕ�VÕUD��KÕ]�YH�X]DNOÕ÷ÕQ�GD�NXOODQÕODUDN�GR÷UXOD-
PD�\DSÕOPDVÕ�>��@��HNUDQODUD�oRNOX�GRNXQXú�|]HOO൴NOHU൴Q൴Q�]DPDQ�
VHU൴V൴�RODUDN�HOH�DOÕQPDVÕ�>��@�YH�VRQ�RODUDN�GRNXQPDW൴N�HNUDQ�൴OH�
NXOODQÕFÕ�DUDVÕQGDN൴�HWN൴OHú൴PGH�ROXúDQ����IDUNOÕ�GDYUDQÕúVDO�E൴\R-
PHWU൴N�|]Q൴WHO൴÷൴Q�oÕNDUÕODUDN�GR÷UXODPD�൴úOHPOHU൴QGH�NXOODQÕOPD-
VÕQÕ�>��@�NDSVD\DQ�SHN�oRN�oDOÕúPD�PHYFXWWXU��%X�DODQGDN൴�oDOÕú-
PDODUÕQ�NDSVDPÕQÕQ�GDKD�൴\൴�DQODúÕOPDVÕ�൴o൴Q�൴OJ൴O൴�E൴U�UHV൴P�ùHN൴O�
���¶GH�YHU൴OP൴úW൴U��

đJPNQ������&PæQQæ�(NMF_QFWIF�'N^TRJYWNP�)F[WFSæĒ�9JRJQQN�5WTKNQQJRJ�@��B�STQZ�PF^SFPYFS�
9´WP�JQJĒYNWNQRNĒYNW��
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�x 6RV\DO�'DYUDQÕú�%൴\RPHWU൴V൴��%X�GDYUDQÕú�E൴\RPHWU൴V൴QGH HQ�HWN൴-
O൴�RUWDP�VRV\DO�D÷�YH�PHG\D�SODWIRUPODUÕ�J൴E൴�HOHNWURQ൴N�RUWDPODUGÕU��
.�UHVHO� ൴QWHUQHW� NXOODQÕFÕODUÕQÕQ� VD\ÕVÕQÕQ� KÕ]OD� DUWWÕ÷Õ� G�Q\DPÕ]GD�
NXOODQÕFÕODU��J�QGH�\DNODúÕN�����GDN൴ND�VRV\DO�D÷�NXOODQPDNWDGÕUODU��
'�Q\D�oDSÕQGD�DNW൴I�VRV\DO�PHG\D�NXOODQÕFÕ�VD\ÕVÕ�����¶GH�\DNODúÕN�
�����P൴O\DU� ൴NHQ�� ����� \ÕOÕQD� NDGDU� EX� VD\ÕQÕQ� D\OÕN� �����P൴O\DUD�
XODúPDVÕ�EHNOHQPHNWHG൴U��%X�GD�G�Q\D�Q�IXVXQXQ�\DNODúÕN��oWH�E൴U൴Q൴�
ROXúWXUPDNWDGÕU�>��@��%X�PXD]]DP�DUWÕú��VRV\DO�PHG\DQÕQ�E൴UH\OHU൴Q�
YH�WRSOXPODUÕQ�KD\DWODUÕQGD�E�\�N�E൴U�\HU�NDSODGÕ÷ÕQÕ�YH�EXQXQ�JHOH-
FHNWH�GDKD�GD�DUWDFD÷ÕQÕ�J|VWHUPHNWHG൴U��ùHN൴O����¶WH�G�Q\D�JHQHO൴Q-
GH������YH������\ÕOODUÕ�DUDVÕQGDN൴�VRV\DO�D÷�NXOODQÕP�VD\ÕODUÕ�ùHN൴O�
���¶WH�൴VH������(N൴P�D\Õ�൴W൴EDU൴\OH�G�Q\DGD�HQ�oRN�NXOODQÕODQ�VRV\DO�
PHG\D�X\JXODPDODUÕQÕQ�GD÷ÕOÕPÕ�J|U�OPHNWHG൴U��%X�KXVXV�GDKD�GHWD\-
OÕ�RODUDN�%|O�P����¶WH�DoÕNODQDFDNWÕU�

đJPNQ������8YFYNXYF�[JWNQJWNSJ�L®WJ������[J������^æQQFWæSIFPN�XTX^FQ�FÕ� 
PZQQFSæHæQFWæ�RNPYFWæ�@��B
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đJPNQ������8YFYNXYF�[JWNQJWNSJ�L®WJ������*PNR�F^æ�NYNGFWN^QJ�I´S^FIF�JS��TP�PZQQFSæQFS�
XTX^FQ�RJI^F�Z^LZQFRFQFWæS�IFÕæQæRæ�@��B

�����848>&1�)&;7&3.đ�'å>42*97å01*7å�;*� 
>:2:đ&0�'å>42*97å01*7�

<XPXúDN�E൴\RPHWU൴�N൴ú൴Q൴Q�Y�FXGXQGDQ��ER\��\Dú��GHU൴�YH�VDo�UHQJ൴��N൴OR��\�-
U�\�ú��\�]�൴IDGHOHU൴�YH�GRNXVX��HWQ൴N�N|NHQ��GXGDN�KDUHNHWOHU൴�YE���HOGH�HG൴OHQ�
YHU൴OHUH�GD\DOÕ�DQDO൴]�VRQXFXQGD�N൴PO൴N�GR÷UXODPD�YH\D�N൴ú൴OHU൴�EHO൴UOHPH�oD-
OÕúPDODUÕQÕ�NDSVDPDNWDGÕU��%X�KXVXVWD�൴N൴�WHPHO�HW൴N�NRQX�J�QGHPH�JHOPHN-
WHG൴U�>�����@�

�x <XPXúDN�E൴\RPHWU൴N�|]HOO൴NOHU൴Q�ED]ÕODUÕ�J�oO��E൴U�HWQ൴N�E൴OJ൴\൴�E�Q-
\HV൴QGH�EDUÕQGÕUÕU���

�x <XPXúDN�E൴\RPHWU൴� ൴QVDQODUÕQ�VÕQÕIODQGÕUÕOPDVÕ�YH�SURI൴OOHQPHV൴� ൴o൴Q�
J�oO��E൴U�SRWDQV൴\HOH�VDK൴SW൴U��EX�QHGHQOH�E൴UH\OHU൴�GDPJDODPD�YH�GÕú-
ODPD�V�UHoOHU൴Q൴�GHVWHNOHPH�U൴VN൴�YDUGÕU��
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%HUW൴OORQ�WDUDIÕQGDQ�JHO൴úW൴U൴OHQ�൴ON�N൴ú൴VHO�WDQÕPODPD�V൴VWHP൴��o�|Oo�W��]HU൴QGHQ�
\DSÕOPDNWDGÕU��%X�|Oo�WOHU��DQWURSRPHWU൴N�|Oo�POHU��PRUIRORM൴N�|Oo�POHU�YH�GR-
÷XúWDQ�\D�GD�VRQUDGDQ�ROXúDQ�DQRPDO൴OHUG൴U�>��@��%X�|Oo�WOHU൴Q�NDOÕFÕ�ROPDPDVÕ��
E൴UGHQ�ID]OD�N൴ú൴GH�EHQ]HUO൴N�J|VWHUHE൴OPHV൴�YH�\�NVHN�KDWD�RUDQÕQD�VDK൴S�RO-
PDVÕ�VHEHE൴\OH�E൴UH\൴�VDGHFH�VÕQÕUOÕ�E൴U�GR÷UXOXNOD�WDQÕPOD\DE൴OPHNWHG൴U��%X�VH-
EHSOH��JHOHQHNVHO�E൴\RPHWU൴N�V൴VWHPOHU൴Q�SHUIRUPDQVÕQÕ�DUWWÕUPDN�൴o൴Q�\XPXúDN�
�VRIW��E൴\RPHWU൴N�|]HOO൴NOHU�NXOODQÕOPDNWDGÕU��<XPXúDN�E൴\RPHWU൴N�|]HOO൴NOHU൴Q��
E൴UH\OHU൴Q� GR÷UXGDQ� WDQÕPODQDE൴OPHV൴� ൴o൴Q� \HWHUO൴� ROPDGÕ÷Õ� G�ú�Q�OPHV൴QGHQ�
GROD\Õ�EX�|]HOO൴NOHU��E൴UH\OHU�WDUDIÕQGDQ�UDKDWOÕNOD�E൴UoRN�IDUNOÕ�VRV\DO�D÷�SODW-
IRUPODUÕQGD�SD\ODúÕOPDNWDGÕU� )DNDW�DVÕO�U൴VN��WHN�EDúÕQD�D\ÕUW�HG൴F൴O൴÷൴�\HWHUV൴]�
RODQ�EX�W�U�YHU൴OHU൴Q��J�Q�P�]�WHNQRORM൴OHU൴�൴OH�GH÷HUOHQG൴U൴OG൴÷൴QGH�E�\�N�E൴U�
E൴\RPHWU൴N�YHU൴�WDEDQÕQÕ�I൴OWUHOH\HUHN�RODVÕ�൴KW൴PDOOHU൴�DVJDU൴\H�൴QG൴UPHN��KDWWD�
EDúND�VÕQÕIODQGÕUPD�HWN൴V൴QH�VDK൴S�E൴OHúHQOHUOH�E൴UO൴NWH�GH÷HUOHQG൴U൴OG൴÷൴QGH�E൴-
UH\൴�GR÷UXGDQ�WHVS൴W�HGHE൴OHFHN�J�o�YH�\HWHUO൴O൴NWH�ROXúXGXU��

6RV\DO� GDYUDQÕú� E൴\RPHWU൴V൴� ൴VH� N൴ú൴Q൴Q� J�QO�N� IDDO൴\HWOHU൴Q൴�� ED÷ODQWÕODUÕQÕ��
ED÷ODQWÕ�úHN൴OOHU൴Q൴��NXOODQÕP�VÕNOÕNODUÕQÕ�YE��VRV\DO�GDYUDQÕú�|U�QW�OHU൴Q൴�NDS-
VDU��ùHN൴O ����YH�ùHN൴O����¶WHN൴�YHU൴OHUGH�GH�EHO൴UW൴OG൴÷൴��]HUH�VRV\DO�D÷ODUÕQ�
NXOODQÕPÕ�YH�EX�D÷ODUÕQ�E൴UH\OHU൴Q�KD\DWÕQGDN൴�|QHP൴Q൴Q�DUWPDVÕ�GD�EX�NRQXGD�
SHN�oRN�oDOÕúPD�\DSÕOPDVÕQÕQ�|Q�Q��DoPÕúWÕU��6XOWDQD�YH�DUNDGDúODUÕ�WDUDIÕQ-
GDQ��E൴U�N൴ú൴Q൴Q�VRV\DO�D÷�ED÷ODQWÕODUÕQÕQ��PHNkQVDO�]DPDQVDO�E൴OJ൴��HWN൴OHú൴P�
WDU]Õ�J൴E൴�VRV\DO�GDYUDQÕú�E൴o൴P൴Q൴�WDQÕPODPDN�൴o൴Q�൴\൴�E൴U�E൴OJ൴�ND\QD÷Õ�ROD-
E൴OHFH÷൴�K൴SRWH]൴QH�GD\DQÕODUDN��N൴ú൴�WDQÕPD�YH�GR÷UXODPD�DPDFÕ\OD�൴ON�GHID�
VRV\DO�GDYUDQÕú�E൴\RPHWU൴V൴�RODUDN�DGODQGÕUÕODQ�\HQ൴�E൴U�W�U�GDYUDQÕúVDO�E൴\R-
PHWU൴�WDQÕWÕOPÕú�YH�EX�DPDFÕ�JHUoHNOHúW൴UPHN�൴o൴Q�E൴U�oHUoHYH�|QHU൴OP൴úW൴U�>��@��

6RV\DO�GDYUDQÕú�E൴\RPHWU൴V൴��ùHN൴O����¶WHQ�J|U�OHE൴OHFH÷൴�J൴E൴�oHYU൴P൴o൴�YH�
YH\D�oHYU൴PGÕúÕ�RODUDN�oRN� IDUNOÕ�RUWDPODUGDQ��PHNkQODUGDQ��ZHE�V൴WHOHU൴Q-
GHQ�� X\JXODPDODUGDQ� YH\D� V൴VWHPOHUGHQ� HOGH� HG൴OHE൴OPHNWHG൴U��+HVDSODPDOÕ�
VRV\DO�E൴O൴POHU�YH�VRV\DO�E൴O൴ú൴P�J൴E൴�E�\�N�XPXW�YDDW�HGHQ�G൴V൴SO൴QOHU�DUDVÕ�
YH\D� oRN� G൴V൴SO൴QO൴� oDOÕúPDODU�� E൴UH\൴� GR÷UXGDQ� WDQÕPODPDN� \D� GD� WDQÕPOD-
PD\D�\DUGÕPFÕ�ROPDN�൴o൴Q�NXOODQÕODFDN�E൴\RPHWU൴N�NDUDNWHU൴VW൴NOHU�KDU൴F൴QGH�
\HQ൴�YHU൴�ND\QDNODUÕQÕQ�YDUOÕ÷ÕQÕ�GD�RUWD\D�NR\PXúWXU�>��@��*HUoHN�G�Q\DGD�
GÕú�J|U�Q�ú���VHV൴��WXWXP�YH�GDYUDQÕúÕ��KDUHNHW൴�YH�NDUDNWHU൴�൴OH�G൴÷HUOHU൴QGHQ�
IDUNOÕODúDQ�E൴UH\��VDQDO�G�Q\DGD�൴VH�VRV\DO�D÷�SODWIRUPODUGD�\DSÕODQ�SD\ODúÕP-
ODU��൴OJ൴�DODQÕQD�J൴UHQ�ZHE�VD\IDODUÕ��WDN൴S�HG൴OHQ�N൴ú൴OHU�YH�G൴M൴WDO�RUWDPODUGD�
ND\ÕW�DOWÕQD�DOÕQPÕú�KHU�W�UO��H\OHP�J൴E൴�IDUNOÕ�NU൴W൴N�YHU൴OHUOH�E൴UE൴U൴QGHQ�D\-
UÕúDE൴OPHNWHG൴U��ùHN൴O�������
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6RV\DO�GDYUDQÕú�E൴\RPHWU൴V൴��]HU൴QH�\DSÕODQ�oDOÕúPDODUGD�
�x 6XOWDQD�YH�DUNDGDúODUÕ��oHYU൴P൴o൴�VRV\DO�D÷ODUGDQ�E൴U൴�RODQ�7Z൴WWHU�X\-
JXODPDVÕQGDN൴�NXOODQÕFÕODUÕQ�VRV\DO�HWN൴OHú൴POHU൴Q൴�� VRV\DO�GDYUDQÕú-
VDO�E൴\RPHWU൴N�|]HOO൴N�oÕNDUÕOPDVÕ�൴o൴Q�DQDO൴]�HWP൴úOHUG൴U��$QDO൴]�൴o൴Q�
KDIWDGD����¶GHQ�ID]OD�WZHHW�SD\ODúDQ����NXOODQÕFÕQÕQ���D\OÕN�YHU൴V൴Q൴�
WRSODPÕúODUGÕU��<DSPÕú�ROGXNODUÕ�oDOÕúPDGD�E൴UH\OHU൴Q�VRV\DO�D÷�IDDO൴-
\HWOHU൴QGH�D\ÕUW�HG൴F൴�GDYUDQÕú�NDOÕSODUÕQÕQ�EXOXQGX÷XQX�GHQH\VHO�VR-
QXoODUOD�HOGH�HWP൴úOHUG൴U��dDOÕúPD�VRQXFXQGD��N൴ú൴�N൴PO൴N�GR÷UXODPDVÕ�
൴o൴Q�7Z൴WWHU�WDEDQOÕ�VRV\DO�GDYUDQÕú�E൴\RPHWU൴V൴�|]HOO൴NOHU൴Q൴Q�NXOODQÕO-
PDVÕQÕQ�P�PN�Q�RODE൴OHFH÷൴Q൴�J|VWHUPHNWHG൴UOHU�>��@��

�x $\QÕ� oDOÕúPD� JUXEX�� ����7Z൴WWHU� NXOODQÕFÕVÕQÕQ� oHYU൴P൴o൴� VRV\DO� D÷�
HWN൴OHú൴POHU൴QGHQ�E൴U�G൴]൴� VRV\DO�GDYUDQÕú�|]HOO൴÷൴� WDQÕPODPÕú�YH�EX�
|]HOO൴NOHU൴� NXOODQDUDN�NXOODQÕFÕ� WDQÕPD� ൴úOHP൴� ൴o൴Q�E൴U� oHUoHYH�|QHU-
P൴úW൴U��$\UÕFD�VDGHFH�VRQ����WZHHW൴Q�E൴UH\OHU൴Q�YHU൴�WDEDQÕQGDN൴�NXOOD-
QÕFÕODUÕQ����¶൴Q൴�WDQÕPDVÕ�൴o൴Q�\HWHUO൴�ROGX÷XQX�൴VSDWODPÕúODUGÕU�>��@��
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đJPNQ�������J[WNRN�N�8TX^FQ�)F[WFSæĒXFQ�'N^TRJYWNP�&QFS�:^LZQFRFQFWæ�F����J[WNRIæĒæ�
8TX^FQ�)F[WFSæĒXFQ�'N^TRJYWNP�)TRFNS�:^LZQFRFQFWæ�G��@��B
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�x 6XOWDQD� YH�*DYU൴ORYD��7Z൴WWHU� X\JXODPDVÕQÕ� WHPHO� DODUDN� \DSWÕNODUÕ�
oDOÕúPDGD��KHU�E൴U�NXOODQÕFÕ�൴o൴Q�KHU�RWXUXPGDN൴�SD\ODúÕPODUÕQÕQ��RU൴M൴-
QDO�WZHHW൴��UHSO\��PHQW൴RQ�UHWZHHW��]DPDQ�GDPJDVÕQÕ�D\UÕúWÕUPÕúODUGÕU��
=DPDQ�GDPJDODUÕ�GÕúÕQGDN൴�YHU൴OHU��NRQXP��]DPDQ�G൴O൴P൴��KDVKWDJOHU��
ZHEO൴QNOHU�YE���J|]�DUGÕ�HG൴OP൴úW൴U��.XOODQÕFÕODUÕQ�]DPDQVDO�SURI൴OOH-
U൴Q൴�ROXúWXUDUDN��EHQ]HUO൴N�|Oo�POHU൴Q൴�YH�I�]\RQ�SXDQODUÕQÕ�KHVDSOD-
PÕúODUGÕU��%|\OHO൴NOH�]DPDQVDO�YHU൴OHU൴Q�\HWHUO൴�GDYUDQÕú�E൴\RPHWU൴V൴�
|]HOO൴÷൴� ൴oHUG൴÷൴Q൴� YH� EX� |]HOO൴NOHU൴Q� NXOODQÕODUDN� N൴PO൴N� GR÷UXODPD�
൴úOHP൴Q൴Q�JHUoHNOHúW൴U൴OHE൴OHFH÷൴Q൴�GHQH\VHO�VRQXoODUOD�൴VSDWODPÕúODU-
GÕU�>��@��

�x 'DY൴G�'HOJDGR�*RPH]�YH�DUNDGDúODUÕ�N൴ú൴O൴N�|]HOO൴NOHU൴Q൴Q�E൴U�E൴\R-
PHWU൴N�PRGHO�RODUDN�NXOODQÕODE൴OHFH÷൴Q൴�|QHUP൴úOHUG൴U��dDOÕúPDGD�����
N൴ú൴\H�DQNHW�X\JXODPÕúODUGÕU��$QNHWWH��SV൴NRORM൴N�DODQGD�\D\JÕQ�ROD-
UDN�E�\�N�EHúO൴�RODUDN�E൴O൴QHQ�EHú�IDUNOÕ�N൴ú൴O൴N�|]HOO൴÷൴Q൴Q�|Oo�OPHV൴�
DPDoODQPÕúWÕU��.൴ú൴O൴N�|]HOO൴NOHU൴��6DPHM൴PD¶QÕQ�PRGHO൴�NXOODQÕODUDN�
WDKP൴Q�HG൴O൴S��GDKD�VRQUD�E൴UH\OHU൴�D\ÕUW�HWPHN�൴o൴Q�NXOODQÕOPÕúWÕU�>��@��

�x *ROEHFN�YH�DUNDGDúODUÕ��E൴U�NXOODQÕFÕQÕQ�EHú�IDNW|U�N൴ú൴O൴N�|]HOO൴NOHU൴-
Q൴Q�7Z൴WWHU¶GD�SD\ODúWÕNODUÕ�JHQHO�E൴OJ൴OHUGHQ�WDKP൴Q�HG൴OHE൴OHFH÷൴Q൴��
PDN൴QH�|÷UHQPH�DOJRU൴WPDVÕ�RODQ�=HUR5�YH�*DXVV൴DQ�3URVHVOHU�NXOOD-
QDUDN�J|VWHUP൴úOHUG൴U��*HO൴úW൴UG൴NOHU൴�\|QWHPGH�EHú�IDNW|U�N൴ú൴O൴N�|]HO-
O൴NOHU൴Q൴Q�EHO൴UOHQPHV൴�൴o൴Q�NXOODQÕFÕODUÕQ�SD\ODúÕPODUÕQGDN൴�NHO൴PHOHU൴�
൴QFHOHP൴úOHUG൴U�>��@��$\UÕFD��*ROEHFN�YH�DUNDGDúODUÕ�E൴U�NXOODQÕFÕQÕQ�
EHú�IDNW|U�N൴ú൴O൴N�|]HOO൴NOHU൴Q൴Q��)DFHERRN¶WD�SD\ODúWÕNODUÕ�JHQHO�E൴OJ൴-
OHUGHQ��)DFHERRN�SURI൴O�YHU൴OHU൴��DUNDGDú�VD\ÕODUÕ��D÷�\R÷XQOX÷X�J൴E൴�
|]HOO൴NOHU൴\OH��PDN൴QH�|÷UHQPHV൴�\|QWHP൴\OH� WDKP൴Q�HG൴OHE൴OHFH÷൴Q൴�
J|VWHUP൴úOHUG൴U��%X�oDOÕúPDODUGD��G൴OE൴OJ൴V൴�VRUJXODPD�YH�NHO൴PH�VD\Õ-
VÕ�X\JXODPDVÕQGDQ�ID\GDODQÕOPÕúWÕU�>��@� 

�x $GDOÕ�YH�*ROEHFN��7Z൴WWHU�X\JXODPDVÕ��]HU൴QGH�� VRV\DO�GDYUDQÕúWDQ�
\ROD�oÕNDUDN��EHú�IDNW|U�N൴ú൴O൴N�|]HOO൴NOHU൴Q൴�EHO൴UOHPH�൴úOHP൴Q൴�=HUR5��
*DXVV൴DQ�3URFHVV�YH�:HND�NXOODQDUDN�JHUoHNOHúW൴UP൴úOHUG൴U��%X�oDOÕú-
PDGD�G൴÷HUOHU൴QGHQ�IDUNOÕ�RODUDN�VRV\DO�PHG\D�NXOODQÕP�\R÷XQOX÷X��
NXOODQÕODQ�PHVDM� ൴oHU൴÷൴� �O൴QN��KDVKWDJ�YE���� WDN൴So൴�YH�DUNDGDú�HWN൴-
OHú൴P൴�� VRV\DO�PHG\D�HWN൴OHú൴P൴Q�NDUúÕOÕNOÕ�ROPDVÕ�J൴E൴�KDU൴F൴� VRV\DO�
GDYUDQÕú�|Oo�POHU൴Q൴�NXOODQPÕúODUGÕU�>��@��

�x .DOJKDWJ൴�YH�oDOÕúPD�JUXEX��7Z൴WWHU�YHU൴OHU൴��]HU൴QGH��EHú�IDNW|U�PR-
GHO൴QH�GD\DQDUDN�YH�G൴OVHO�|]HOO൴N�NXOODQDUDN��V൴Q൴U�D÷ODUÕ�\|QWHP൴\OH�
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N൴ú൴O൴N�WDKP൴Q൴�JHUoHNOHúW൴UP൴úOHUG൴U��%X�oDOÕúPDGD�EHú�IDNW|U�PRGHO൴�
D\UÕQWÕOÕ�E൴U�úHN൴OGH�DoÕNODQPÕúWÕU�>��@��

�x *X�YH�DUNDGDúODUÕ��oHYU൴P൴o൴�E൴U�VRV\DO�D÷�RODQ�6൴QD�:H൴ER�X\JXODPD-
VÕ�൴OH�P൴NUREORJ�SD\ODúÕPODUÕ�YH�G൴÷HU�VRV\DO�GDYUDQÕúODU�NXOODQÕODUDN�
EHú�IDNW|U�PRGHO൴QH�GD\DOÕ�NXOODQÕFÕ�N൴ú൴O൴N�|]HOO൴NOHU൴Q൴�൴QFHOHQP൴ú-
OHUG൴U�>��@��

�x /൴HQ�YH�DUNDGDúODUÕ��EDV൴W�GHQHW൴PO൴�|÷UHQPH�DOJRU൴WPDODUÕ�൴OH�J�QO�N-
OHU൴� �E൴U�NXOODQÕFÕQÕQ�KHU�]൴\DUHW�HG൴OHQ�85/¶V൴��ND\GHG൴OPHP൴ú�ROVD�
E൴OH��NXOODQÕFÕQÕQ�J|]�DWPD�J�QO�NOHU൴QGHQ�W�UHW൴OHQ�|]HOO൴NOHUH�GD\DOÕ�
RODUDN�E൴U�NXOODQÕFÕQÕQ�N൴ú൴O൴÷൴Q൴�YH�GHPRJUDI൴N�E൴OJ൴OHU൴Q൴��\Dú��F൴QV൴-
\HW�YH�൴O൴úN൴�GXUXPX��WDKP൴Q�HWPH\൴�EDúDUPÕúODUGÕU��.XOODQÕFÕ�N൴ú൴O൴÷൴-
Q൴�൴VH�DOWÕ�IDNW|U�PRGHO൴��G�U�VWO�N�WHYD]X��QHYURW൴]P��GÕúD�G|Q�NO�N��
X\XPOXOXN�� G൴V൴SO൴QO൴O൴N�� \HQ൴O൴NOHUH� DoÕNOÕN�� NXOODQDUDN� ROXúWXUPXú-
ODUGÕU�>��@��

�����843:��;*�)*Ô*71*3)å72*1*7

%൴\RPHWU൴N� V൴VWHPOHU� KHP� NDPX� DODQÕQGD� KHP� GH� |]HO� VHNW|UGH�� E൴\RPHW-
U൴N�WDQÕPD�DUDFÕ��I൴]൴NVHO�WHV൴VOHUH�YH�I൴QDQVDO�KHVDSODUD�HU൴ú൴P�V൴VWHP൴��\HUHO�
EDNÕú�DoÕVÕ\OD�VXoOX�N�UHVHO�EDNÕú�DoÕVÕ\OD�WHU|U൴VWOHU൴Q�WHVS൴W൴��VD÷OÕN�YH�VRV-
\DO�K൴]PHWOHU൴Q�N൴ú൴VHOOHúW൴U൴OPHV൴�J൴E൴�E൴UoRN�IDUNOÕ�K൴]PHW൴�VD÷ODPDN�DGÕQD�
NXOODQÕOPDNWDGÕU�� %൴\RPHWU൴N� |]HOO൴NOHU൴Q� NXOODQÕOGÕ÷Õ� WHNQRORM൴OHU� E൴UH\OHU൴�
E൴UE൴UOHU൴QGHQ�D\ÕUW�HGHE൴OPHN�൴o൴Q��V�UHF൴Q�GR÷DVÕ�JHUH÷൴�RODVÕOÕNVDO�E൴U�\DSÕ�
VXQPDNWDGÕU��øoHUG൴÷൴�NDUPDúÕNOÕN��o|]�P��WHNQRORM൴�YH\D�V൴VWHP�WDVDUODQGÕ÷Õ�
J൴E൴�GDYUDQÕ\RU�ROVD�E൴OH��V൴VWHP�WDUDIÕQGDQ�|Oo�OHQ�|]HOO൴NOHU൴Q�IDUNOÕOÕ÷Õ�YH�
NDUDUOÕOÕ÷Õ�KDNNÕQGD�]D\ÕI�YH\D�HNV൴N�E൴U�DQOD\ÕúÕQ�YDU�RODE൴OPH�൴KW൴PDO൴�VHEH-
E൴\OH�W�P�E൴\RPHWU൴N�V൴VWHPOHUGH�NDoÕQÕOPD]�E൴U�EHO൴UV൴]O൴N�YH�KDWD�U൴VN൴�YDU-
GÕU��³.XOODQÕODQ�NDUDNWHU൴VW൴N�QH�NDGDU�D\ÕUW�HG൴F൴�൴VH�V൴VWHP�EDúDUÕVÕ�R�NDGDU�
൴\൴OHú൴U�´�G�ú�QFHV൴QGHQ�\ROD�oÕNÕODUDN��KDU൴F൴�NDUDNWHU൴VW൴NOHU�\D�GD�PHYFXW�
NDUDNWHU൴VW൴NOHUH�E൴UO൴NWH�NXOODQÕODFDN�YH�EDúDUÕ�RUDQÕQÕ�DUWWÕUDFDNWÕU��6RV\DO�YH�
\XPXúDN��VRIW��E൴\RPHWU൴N�GDYUDQÕúODUÕQ�GD�V൴VWHPOHU൴�൴\൴OHúW൴UPHGH�NXOODQÕOD-
E൴OHFHN�\DUGÕPFÕ�YHU൴OHU�ROGX÷X�DoÕNWÕU��

³%൴UH\OHU൴�QDVÕO�E൴UE൴UOHU൴QGHQ�HQ�൴\൴�úHN൴OGH�D\ÕUDE൴O൴U൴]"´�G�ú�QFHV൴\OH��UHW൴-
OHQ�KHU�E൴U�o|]�P��E൴UH\OHUGHQ�GDKD�ID]OD�I൴]൴NVHO��GDYUDQÕúVDO�YH�N൴ú൴O൴N�|]HO-
O൴÷൴� WRSODPD� ൴OH� VRQXoODQPÕúWÕU��+DWWD� ൴QFHOHQHQ� oDOÕúPDODUGD� GD� J|U�OG�÷��
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�]HUH� NODV൴N� E൴\RPHWU൴N� NDUDNWHU൴VW൴NOHU� NXOODQÕOPDGDQ� E൴OH� E൴U� JUXS� ൴o൴QGH�
E൴UH\൴�D\ÕUW�HGHE൴OPHN�P�PN�Q�KkOH�JHOP൴úW൴U��%൴UH\OHU�NHQG൴OHU൴Q൴�WHNQRORM൴�
VD\HV൴QGH�V�UHNO൴�GH÷൴úHQ�E൴U�G�Q\D\D�DOÕúWÕUPDN�]RUXQGD�K൴VVHWPHOHU൴�VHEH-
E൴\OH��VDQDO�G�Q\DGD�NXOODQGÕNODUÕ�E൴UoRN�X\JXODPD�൴OH�GDYUDQÕúVDO�YH�I൴]൴NVHO�
E൴\RPHWU൴N�YHU൴OHU൴�SD\ODúDFDN�E൴UoRN�H\OHP�JHUoHNOHúW൴UPHNWHG൴UOHU��%X�SD\-
ODúÕPODUÕQ� VRQXFX�ROXúDQ�YHU൴� N�PHOHU൴Q൴Q�J�Q�P�]� WHNQRORM൴OHU൴� ൴OH� DQDO൴]�
HG൴OPHV൴QGHQ�HOGH�HG൴OHQ�HQ�oDUSÕFÕ�VRQXo��I൴]൴NVHO�G�Q\DGD�GÕú�J|U�Q�ú��YH�
GDYUDQÕúODUÕ�൴OH�G൴÷HUOHU൴QGHQ�D\UÕODQ�E൴UH\൴Q�VDQDO�G�Q\DGD�EÕUDNWÕ÷Õ�D\DN�൴]-
OHU൴�൴OH�GH�D\QÕ�úHN൴OGH�G൴÷HUOHU൴QGHQ�NROD\FD�D\UÕODE൴OPHV൴G൴U�

<ÕOODU�JHoW൴NoH�VD\ÕVÕ]�QHGHQGHQ�|W�U��G�Q\D�oDSÕQGD�E൴\RPHWU൴N�o|]�POHU൴Q��
X\JXODPDODUÕQ�YH�WHNQRORM൴OHU൴Q�൴VW൴NUDUOÕ�E൴U�úHN൴OGH�DUWWÕ÷Õ�J|U�OPHNWHG൴U��6Õ-
QÕU�YH�J|o�NRQWURO�QGHQ�VXoOXODUÕ�WDQÕPODPD\D��൴ú�J�F��\|QHW൴P൴QGH�]DPDQ�
YH�NDWÕOÕPÕ�NRQWURO�HWPHNWHQ�J�YHQO൴�PHNkQODU�YH�úHK൴UOHUGH�\DúD\DE൴OPH�YH�
J�YHQO൴� VD÷OÕN�K൴]PHW൴� DODE൴OPH\H�NDGDU�E൴UoRN�DODQGD�E൴\RPHWU൴� SUDW൴N�E൴U�
o|]�P�RODUDN� G�ú�Q�OG�÷�QGHQ�NXOODQÕPÕ� KÕ]OD� DUWPDNWDGÕU��<�NVHN� J�YH-
Q൴UO൴NO൴� SODWIRUPODU� �UHWPHN�YH�K൴]PHW�NROD\OÕ÷Õ� VXQDE൴OPHN� ൴o൴Q�NXOODQÕODQ�
E൴\RPHWU൴N� YHU൴OHUH� IDUNOÕ� E൴U� EDNÕú� DoÕVÕ\OD� EDNÕOGÕ÷ÕQGD� J|U�OPHNWHG൴U� N൴��
VD÷ODQDQ�KHU��VW�QO�N��EHUDEHU൴QGH�SD\ODúÕOPDVÕ�]RUXQOX�NÕOÕQDQ�E൴U�YHU൴�ROD-
UDN�JHU൴�G|QPHNWHG൴U��%DúND�E൴U�GH\൴úOH�E൴\RPHWU൴�WDEDQOÕ�W�P�WHNQRORM൴OHU൴Q�
NXOODQÕOPDVÕQGD�HQ�oRN�HQG൴úH�HG൴OHQ�QRNWD��N൴ú൴VHO�YHU൴OHU൴Q�NROD\FD�YH�UÕ]D�
ROPDGDQ�WRSODQDE൴OPHV൴G൴U��

%X�E|O�PGH�൴QFHOHQHQ�oDOÕúPDODU��E൴UH\OHU൴Q�GDYUDQÕúODUÕQÕQ�YH�WHUF൴KOHU൴Q൴Q��
SV൴NRORM൴N�\DSÕODUÕQ�DOWÕQGD�\DWDQ�N൴ú൴O൴N�|]HOO൴NOHU൴�൴OH�E�\�N�|Oo�GH�DoÕNODQD-
E൴OHFH÷൴Q൴�J|VWHUP൴úW൴U��%൴UH\൴Q�N൴ú൴O൴÷൴�KDNNÕQGD�E൴OJ൴��ED÷ODPODU�YH�RUWDPODU�
DUDVÕQGDN൴�WHUF൴KOHU��E൴UH\�KDNNÕQGD�WDKP൴QOHUGH�EXOXQPDVÕQD�KDWWD�E൴U�JUXS�
൴o൴QGH�E൴UH\൴Q�WHúK൴V�HG൴OPHV൴QH�RODQDN�VD÷ODU��%൴UH\H�D൴W�EX�WDU]�YHU൴OHU൴Q�WRS-
ODQDE൴OHFH÷൴�HQ�X\JXQ�DODQ�RODQ�V൴EHU�G�Q\D��YHU൴�E൴O൴PF൴OHU�൴o൴Q�KD]൴QH�ROD-
UDN�J|U�OPHNWHG൴U��d�QN��V൴EHU�G�Q\D\Õ�ROXúWXUDQ�VRV\DO�PHG\D�SODWIRUPODUÕ��
ZHE�V൴WHOHU൴��EORJODU�YE��N൴ú൴VHOOHúW൴U൴OP൴ú�K൴]PHWOHU��NXOODQÕFÕ�GDYUDQÕúÕQÕQ�oH-
ú൴WO൴�\|QOHU൴Q൴�\DNDODPDN�൴o൴Q�HúV൴]�E൴UHU�IÕUVDW�VXQDU��6൴EHU�G�Q\D�K൴]PHWOHU൴�
DUDFÕOÕ÷Õ�൴OH��UHW൴OHQ�YHU൴OHU൴�DQODPODQGÕUDE൴OPHN�൴o൴Q�|]HOO൴NOH�E�\�N�YHU൴�YH�
\DSD\�]HNk�WHNQRORM൴OHU൴QH�DUWDQ�E൴U�൴OJ൴�ROGX÷X�J|U�OPHNWHG൴U��%X�൴OJ൴Q൴Q�WH-
PHO�VHEHE൴��E൴UH\OHU൴Q�V൴EHU�G�Q\DODUÕQGD��JHUoHN�G�Q\DODUÕQGD�E൴OH�ROPDGÕN-
ODUÕ�NDGDU�ID]OD�YHU൴\൴�UDKDWOÕNOD�SD\ODúDE൴OPHV൴�YH�EXQX�\DSDUNHQ�KHUKDQJ൴�E൴U�
U൴VN�J|UPHPHV൴G൴U��
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<DSÕODQ�O൴WHUDW�U�൴QFHOHPHV൴�YH�GHQH\൴POHU൴P൴]�VRQXFXQGD�
�x )൴]\RORM൴N� E൴\RPHWU൴Q൴Q� WHN� EDúÕQD� NXOODQÕOPDVÕQÕQ� J�UE�]� E൴U� V൴V-
WHP�൴o൴Q�DQFDN�NÕVP൴�RODUDN�\HWHUO൴�ROGX÷X��V൴VWHPOHU൴Q�GDKD�J�YHQ-
O൴�E൴U�KkOH�JHW൴U൴OPHV൴��HVQHN�RODUDN�WDVDUODQPDVÕ��NROD\�NXOODQÕOPDVÕ�
YH� GDKD� E�W�QOHú൴N� o|]�POHU� ൴o൴Q� I൴]\RORM൴N� E൴\RPHWU൴N� |]HOO൴NOHUOH�
E൴UO൴NWH� GDYUDQÕúVDO� E൴\RPHWU൴N� |]HOO൴NOHU൴Q� GH� NXOODQÕOPDVÕ\OD� \HQ൴��
IDUNOÕ�YH�HVQHN�YH�\�NVHN�SHUIRUPDQVOÕ�V൴VWHPOHU�JHO൴úW൴U൴OHE൴OHFHNW൴U��

�x .DUDNWHU�DQDO൴]൴�YH�GDYUDQÕúVDO�E൴\RPHWU൴�DUDVÕQGDN൴�൴O൴úN൴\H�GD\DQD-
UDN��I൴]൴NVHO�൴OH�E൴UO൴NWH�GDYUDQÕúVDO�YH�VRV\DO�E൴\RPHWU൴N�|]HOO൴NOHU൴Q-
GH�NXOODQÕOPDVÕ\OD�WDP�DQODPÕ\OD�E൴U�E൴UH\�WDQÕPODQPDVÕQÕQ�\DQÕQGD�
WRSOXPODUÕQ�GD�WDQÕPODQPDVÕQÕQ�P�PN�Q�RODE൴OHFH÷൴�QHW�RODUDN�J|U�O-
PHNWHG൴U��%൴UH\OHU൴Q�YH�JUXSODUÕQ�VRV\DO�SODWIRUPODUGD�EHO൴UO൴�GDYUDQÕú�
NDOÕSODUÕ� ROXúWXUGX÷X�� EX� NDOÕSODUGDQ�GDYUDQÕúVDO� YH� NDUDNWHU൴VW൴NVHO�
|]HOO൴NOHU൴Q൴Q� WHVS൴W� HG൴OHE൴OHFH÷൴�� VRV\DO� E൴\RPHWU൴�� V൴EHU� HWQRJUDI൴��
YHU൴�E൴O൴P൴�YH�E�\�N�YHU൴�DQDO൴W൴÷൴�J൴E൴�E൴O൴P�G൴V൴SO൴QOHU൴QGHQ�ID\GD-
ODQÕODUDN�� DGO൴� E൴O൴ú൴P�� NU൴P൴QRORM൴�� GDYUDQÕú� YH� DOJÕ� E൴O൴P൴�� WRSOXP�
SV൴NRORM൴V൴��E൴OJ൴VD\DU�E൴O൴POHU൴�J൴E൴�IDUNOÕ�SHUVSHNW൴IOHUGHQ�EDNÕODUDN�
E൴UH\OHU൴Q��JUXSODUÕQ�� WRSOXPODUÕQ�YH\D�XOXVODUÕQ�JUXSODQGÕUÕODE൴OHFH-
÷൴�� VÕQÕIODQGÕUÕODE൴OHFH÷൴� YH\D� GDYUDQÕúODUÕQÕQ� DQODPODQGÕUÕODE൴OHFH÷൴�
GH÷HUOHQG൴U൴OPHNWHG൴U��

�x 'DYUDQÕúVDO�E൴\RPHWU൴Q൴Q�NDSVDPÕQÕQ�GDKD�൴\൴�DQODúÕOPDVÕ�൴o൴Q�YHU൴-
OHQ�|UQHNOHU�YH�|]HOO൴NOHU�VDGHFH�N൴PO൴N�GR÷UXODPD�൴o൴Q�GH÷൴O��EXQXQ�
|WHV൴QGH�SHN�oRN�X\JXODPDQÕQ�JHO൴úW൴U൴OPHV൴��IDUNOÕ�o|]�POHU൴Q�EXOXQ-
PDVÕ��|]HOO൴NOH�GH�Y�FXW�G൴QDP൴NOHU൴�YH�KDUHNHWOHU൴�� WDúÕQDE൴O൴U�DNÕOOÕ�
F൴KD]�HWN൴OHú൴POHU൴��\�U�\�ú��KDUHNHW�YH�HVWHW൴N�E൴\RPHWU൴V൴��GDYUDQÕú�
G൴QDP൴NOHU൴�J൴E൴� ൴QFHOHQHQ�\|QWHPOHUGHQ�HOGH�HG൴OHQ�|]Q൴WHO൴NOHU� ൴OH�
IDUNOÕ�EDNÕú�DoÕODUÕ�ND]DQÕODE൴OHFHNW൴U��6RV\DO�GDYUDQÕúVDO�E൴\RPHWU൴N�
YHU൴OHU൴Q�DQDO൴]൴Q൴Q�ROXPOX�\DQVÕPDODUÕ�YH� WRSOXPXQ�JHO൴úPHV൴QH�YH�
NRUXQPDVÕQD�\|QHO൴N�RODUDN�\HQ൴�oÕNDUÕPODUÕQ�HOGH�HG൴OPHV൴QH�NDWNÕ�
VD÷OD\DFD÷Õ�GH÷HUOHQG൴U൴OVH�GH��EX�NRQXQXQ�EHUDEHU൴QGH�E൴O൴QHQ��J|-
U�QHQ�YH\D�J|U�QPH\HQ�SHN�oRN�U൴VN൴��WHKG൴G൴�YH�WHKO൴NH\൴�GH�EDUÕQ-
GÕUGÕ÷Õ�RUWDGDGÕU��

�x %X�E|O�PGH�WDQÕWÕODQ�KHU�W�UO��\XPXúDN�E൴\RPHWU൴�YH�VRV\DO�GDYUDQÕú-
VDO�E൴\RPHWU൴V൴�YHU൴OHU൴Q൴Q�J�Q�P�]GH�VDGHFH�N൴ú൴VHO�J�YHQO൴÷൴�GH÷൴O�
WRSOXPVDO�YH�XOXVDO�J�YHQO൴÷൴�GH�WHKG൴W�HWW൴÷൴Q൴Q�GH�PXWODND�IDUNÕQGD�
ROXQPDOÕGÕU��%X�YHU൴OHUH�VDK൴S�RODQ�ú൴UNHWOHU�YH\D��ONHOHU�KHU�]DPDQ-
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N൴QGHQ�GDKD�ID]OD�WRSODQDQ�E൴\RPHWU൴N�YHU൴OHU൴�J�YHQO൴�E൴U�úHN൴OGH�VDN-
ODPDN��൴úOHPHN�YH�NRUXPDN�]RUXQGDGÕU��ho�QF��WDUDIODUÕQ�൴OJ൴V൴Q൴�oH-
NHQ�FD]൴EH\H�VDK൴S�RODQ�NXOODQÕFÕ�SURI൴O�YHU൴OHU൴QGHQ�oRN�ID\GDOÕ�oÕND-
UÕPODU�\DSÕODE൴OHFH÷൴�J|U�OPHNWH�ROVD�GD�VDK൴S�ROXQDQ�YHU൴OHU൴Q�N|W��
Q൴\HWO൴�RODUDN�NXOODQÕOPDVÕ�GXUXPXQGD�൴VH�D\UÕPFÕOÕ÷D��൴VW൴VPDUD�YH\D�
KDNVÕ]OÕ÷D�VHEHE൴\HW�YHUHE൴OHFH÷൴�GH�KHU�]DPDQ�KDWÕUGD�WXWXOPDOÕGÕU�

�x %൴U� N൴ú൴Q൴Q� WDQÕPODQPDVÕQÕQ� WXú� YXUXú� E൴OJ൴OHU൴QGHQ�� \�U�\�ú�QGHQ��
NRQXúPDVÕQGDQ�� \DSÕODQ� VHo൴POHUGHQ� YH\D� EH÷HQ൴OHUGHQ�� HOHNWURQ൴N�
RUWDPODUGD�EÕUDNÕODQ�D\DN�൴]OHU൴QGHQ�WHVS൴W�HG൴OHE൴OHFH÷൴�DoÕNWÕU��(OHNW-
URQ൴N�RUWDPODUGDQ�E൴U�N൴ú൴\H�D൴W�������¶൴Q��]HU൴QGH�IDUNOÕ�SDUDPHWUH-
Q൴Q�WRSODQGÕ÷Õ�J�Q�P�]GH��N൴ú൴OHU൴�WDQÕPODPDN�൴o൴Q�EX�|]HOO൴NOHU൴Q�E൴U�
DUD\D�JHW൴U൴OHUHN�WHVS൴W�HG൴OHE൴OG൴÷൴�oDOÕúPDODUD�EDNÕOGÕ÷ÕQGD��|]HOO൴NOH�
VRV\DO�E൴\RPHWU൴�NXOODQÕODUDN�EXQGDQ�VRQUDN൴�V�UHoWH�VDGHFH�N൴ú൴OHU൴�
WDQÕPODPD� GH÷൴O� WRSOXPODUÕ� YH� WRSOXOXNODUÕ� JUXSODQGÕUPD� YH� WDQÕP-
ODPD\D��]HU൴QH�RGDNODQÕOGÕ÷Õ�G�ú�Q�OG�÷�QGH��N൴ú൴OHU൴�YH�WRSOXPODUÕ�
VÕQÕIODQGÕUPD��JUXSODQGÕUPD�YH�D\UÕúWÕUPD�J൴E൴�ROXPVX]�\DNODúÕPODUOD�
NDUúÕODúÕODE൴OHFH÷൴��EX�J൴E൴�\DNODúÕPODU� ൴OH�JHOHFH÷൴� WD\൴Q�HWPH�J�F��
YH�KDNNÕQÕQ�EX�WHNQRORM൴OHUH�YH�YHU൴OHUH�VDK൴S�WRSOXPODUÕQ�YH��ONHOHU൴Q�
HO൴QGH�RODFD÷Õ�DoÕNWÕU�

�x 7HNQRORM൴Q൴Q�JHO൴úPHV൴�N൴ú൴OHU൴Q�PDKUHP�E൴OJ൴OHU൴Q൴�ND\EHWPH�U൴VN൴Q൴�
GDKD� GD� DUWWÕUPDNWDGÕU�� 'DYUDQÕúVDO� E൴\RPHWU൴N� YHU൴OHU൴Q�� I൴]\RORM൴N�
YHU൴OHUH�J|UH�HOGH�HG൴OHE൴OPHV൴Q൴Q�GDKD�KÕ]OÕ�YH�ED]Õ�GXUXPODUGD�N൴-
ú൴Q൴Q�E൴OJ൴V൴�ROPDGDQ�GD�WRSODQDE൴OPHV൴Q൴Q�GH�NROD\�ROPDVÕ�VHEHE൴\-
OH��E൴UH\OHU൴Q� UÕ]DVÕ�\D�GD�E൴OJ൴V൴�ROPDGDQ�J൴]O൴FH�DOÕQÕS�� ൴úOHQPH�YH�
\RUXPODQDE൴OPH� WHKO൴NHV൴\OH�NDUúÕ�NDUúÕ\D�NDOÕQPDNWDGÕU��%X�GXUXP�
HW൴N� ND\JÕODUÕ� GD� EHUDEHU൴QGH� JHW൴UPHNWHG൴U��'DYUDQÕúVDO� E൴\RPHWU൴N�
YHU൴OHU൴Q� WRSODQÕS�� ൴úOHQPHV൴� YH� \RUXPODQPDVÕ� VRQXFXQGD� E൴UH\OHU�
KDNNÕQGD� JHUHNHQGHQ� GDKD� ID]OD� E൴OJ൴� DoÕ÷D� oÕNDUÕODE൴O൴U�� %X� U൴VN൴Q�
|QOHQPHV൴�൴o൴Q�GDYUDQÕúVDO�E൴\RPHWU൴N�YHU൴OHU൴Q�NRUXQPDVÕ�YH�NXOOD-
QÕPÕ�NRQXVXQGD�൴OJ൴O൴�\DVDODU�oHUoHYHV൴QGH�J൴]O൴O൴÷൴Q�൴KODO�HG൴OPHPHV൴�
NRQXVXQGD�GDKD�oRN�oDOÕúPD�\DSÕOPDOÕGÕU��+HU�QH�NDGDU�N൴ú൴VHO�YHU൴-
OHU�.9..�NDSVDPÕQGD�NRUXQX\RU�J|U�QVH�GH��N൴ú൴OHU൴Q�G൴NNDWV൴]O൴÷൴��
N൴ú൴VHO�YHU൴OHU൴Q൴�G൴NNDWV൴]FH�SD\ODúPDVÕ�YH\D�EXQX�SD\ODúDE൴OHFHN�FD-
]൴S�X\JXODPDODUÕQ�NXOODQÕFÕODUD�VXQXOPDVÕ\OD�EX�VRUXQ�YDUOÕ÷ÕQÕ�V�U-
G�UPH\H�GHYDP�HGHFHNW൴U�������VD\ÕOÕ�.9..�JHUH÷൴�|]HO�Q൴WHO൴NOHUH�
VDK൴S�RODQ�E൴\RPHWU൴N�YHU൴OHU� NRUXPD�DOWÕQGDGÕU��%X�YHU൴OHU൴Q�KDQJ൴�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

226

úDUWODUGD�DQDO൴]�HG൴OHE൴OHFH÷൴�൴OJ൴O൴�.DQXQ¶GD�oRN�QHW�RODUDN�൴IDGH�HG൴O-
P൴úW൴U��*'35¶GD�KHU�QH�NDGDU�³SURI൴O�oÕNDUPD´�EDúOÕ÷Õ�DOWÕQGD�EX�NRQX�
GHWD\OÕ�RODUDN�HOH�DOÕQPÕú�ROVD�GD�E|\OH�E൴U�YHU൴�൴úOHPH�IDDO൴\HW൴QH�GD-
\DOÕ�E൴U�NDUDUÕQ�NXOODQÕFÕQÕQ�WHUF൴K൴QH�EÕUDNÕOGÕ÷Õ�J|U�OPHNWHG൴U�

�x $%'¶GH���2FDN�����¶GH�\�U�UO�÷H�J൴UHQ�&&3$¶GH��.DO൴IRUQ൴\D�7�-
NHW൴F൴�*൴]O൴O൴N�.DQXQX���\XPXúDN��VRIW��YH�VRV\DO�GDYUDQÕú�E൴\RPHWU൴N�
YHU൴OHU൴Q൴Q�WDQÕPODGÕ÷Õ�YH�\DSÕODQ�WDQÕPGD�³«�N৻ú৻VHO�N৻PO৻N�ROXúWXU-
PDN�৻o৻Q�I৻]\RORM৻N��E৻\RORM৻N�YH\D�GDYUDQÕúVDO�|]HOO৻NOHU৻Q৻Q�E৻U�N৻ú৻-
Q৻Q�WHN�EDúÕQD��E৻UE৻UOHU৻\OH�YH\D�G৻÷HU�WDQÕPOD\ÕFÕ�YHU৻OHUOH�HúOHúW৻U৻O-
PHV৻��E৻UOHúW৻U৻OPHV৻�YH�NXOODQÕOPDVÕ�KkO৻QGH�«´�RODUDN�൴IDGH�HG൴OG൴÷൴�
J|U�OPHNWHG൴U��%X�E|O�PGH�GH��]HU൴QGH�GXUXOGX÷X�J൴E൴�DUWÕN�WDP�YH\D�
\DNÕQ�E൴\RPHWU൴N�|]HOO൴NOHU൴Q�E൴U�WHKO൴NH�ROXúWXUGX÷X�DoÕNWÕU��.DQXQ-
GD�GD�DoÕNoD�൴IDGH�HG൴OG൴÷൴�J൴E൴�������¶GHQ�ID]OD�NXOODQÕFÕQÕQ�YHU൴V൴Q൴�
WRSOD\DQ�����P൴O\RQ�GRODU�YH��]HU൴�E�WoHV൴�RODQ��JHO൴U൴Q൴Q�\DUÕVÕQGDQ�
ID]ODVÕQÕ�P�úWHU൴OHU൴Q�N൴ú൴VHO�YHU൴OHU൴Q൴�VDWDUDN�ND]DQo�HOGH�HGHQ�ú൴U-
NHWOHU൴Q�EHO൴UW൴OHQ�NDQXQGD�DUWÕN�X\PDN�]RUXQGD�ROGXNODUÕ�KXVXVODU�QHW�
RODUDN�൴IDGH�HG൴OP൴úW൴U��ù൴UNHWOHU൴Q��N൴ú൴VHO�YHU൴OHU൴�NRUXPDN�YH�൴KODOOHU൴�
|QOHPHN� ]RUXQGD� ROGXNODUÕ�� NXOODQÕFÕODUÕQ� ൴VWHPHOHU൴� GXUXPXQGD� EX�
ú൴UNHWOHU൴Q� N൴ú൴VHO� YHU൴OHU� ൴OH� ൴OJ൴O൴� RODUDN� NXOODQÕFÕ\Õ� E൴OJ൴OHQG൴UPHN��
YHU൴OHU൴�V൴OPHN�]RUXQGD�ROGXNODUÕ��EXQD�൴ODYH�RODUDN�WD�NDUúÕODúÕODQ�KHU�
KDQJ൴�E൴U�ROXPVX]�GXUXP�YH\D�ROD\�GXUXPXQGD��ROD\�EDúÕQD�N൴ú൴OHU൴Q�
��������GRODU��ú൴UNHWOHU൴Q�൴VH������GRODUD�NDGDU�FH]D\D�oDUSWÕUÕODE൴OH-
FHNOHU൴�EHO൴UW൴OPHNWHG൴U��%X�NDQXQXQ�$%'¶GH�൴ON�ROPDVÕ�VHEHE൴\OH�GH�
E�\�N� ú൴UNHWOHU൴Q� VDGHFH� E൴\RPHWU൴N� YHU൴� GH÷൴O� G൴÷HU� N൴ú൴VHO� YHU൴OHU൴�
NRUXPDGD�GD�GDKD�G൴NNDWO൴�RODFDNODUÕ�DoÕNWÕU��

�x *HOHFHN�oDOÕúPDODUGD��DGO൴�E൴O൴ú൴P�EDNÕú�DoÕVÕ\OD�YH�E൴OJ൴VD\DU�E൴O൴P-
OHU൴�o|]�P�\OH��E൴U�E൴UH\൴�WRSOXPX�WDQÕPODPDN�൴o൴Q�NXOODQÕODQ�I൴]൴NVHO�
YH�GDYUDQÕúVDO�E൴\RPHWU൴N�NDUDNWHU൴VW൴NOHU൴Q�GÕúÕQGD��WHN�EDúÕQD�DQODP�
൴IDGH� HWPH\HQ� DPD� E൴UO൴NWH� GH÷HUOHQG൴U൴OG൴÷൴QGH� YH\D� DQDO൴]� HG൴OG൴-
÷൴QGH�E൴UH\൴�WRSOXPX�XOXVX� D\ÕUW� HGHE൴OHFHN�NDSDV൴WH\H� VDK൴S�EHO൴UO൴�
|]HOO൴NOHU�NXOODQÕODUDN�E൴U�E൴UH\൴Q�VRV\DO�E൴\RPHWU൴N�N൴PO൴N�EHO൴UOHQ-
PHV൴��WRSOXPODUÕQ�GDYUDQÕú�PRGHOOHU൴Q൴Q�oÕNDUWÕOPDVÕ�YH�V൴EHU�HWQRJ-
UDI൴N�DQDO൴]൴Q൴Q�\DSÕOPDVÕ�|WHV൴QGH�XOXVODUÕQ�GD�DQDO൴]�HG൴OHE൴OHFH÷൴�GH�
KHU�]DPDQ�G൴NNDWH�DOÕQPDOÕGÕU�

�x +HU� QH� NDGDU� EXUDGD� VRV\DO� GDYUDQÕú� E൴\RPHWU൴V൴QH� \|QHO൴N� RODUDN�
oDOÕúPDODU�\DSÕOGÕ÷Õ�EHO൴UW൴OVH�GH��E�\�N�ER\XWWD�RODQ�YHU൴OHUH� VDK൴S�
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ROPDN��EX�YHU൴OHU൴�NDSVDPOÕ�DQDO൴]�HWPHN��IDUNOÕ�YH�E�\�N�oÕNDUÕPODU�
\DSPDN��N൴ú൴VHO�YH\D�NXUXPVDO�oÕNDUÕPODUÕQ�|WHV൴QGH�XOXVDO�ER\XWWD�
oÕNDUÕPODU� HOGH� HWPHN� ൴VH� ൴ú൴Q� G൴÷HU� EHON൴� GH� HQ� |QHPO൴� ER\XWXGXU��
%X�NRQXQXQ�N൴ú൴VHO�J�YHQO൴NWHQ�XOXVDO�J�YHQO൴N�ER\XWXQD�NDGDU�SHN�
oRN� DúDPDGD� GH÷HUOHQG൴U൴OPHV൴� JHUHNO൴G൴U��%X� NRQX� N൴ú൴VHO� YHU൴� J�-
YHQO൴÷൴QGHQ�|WH�XOXVDO�E൴U�NRQX�ROXS��]HU൴QGH�GDKD�oRN�NRQXúXOPDVÕ��
WDUWÕúÕOPDVÕ�YH�\HQ൴�o|]�P�YH�EDNÕú�DoÕODUÕQÕQ�JHO൴úW൴U൴OPHV൴�JHUHNHQ�
E൴U�NRQXGXU�

�x %൴\RPHWU൴N�YHU൴OHU൴Q� oR÷XQOXNOD� HU൴ú൴P�NRQWURO�� ൴o൴Q� WHUF൴K� HG൴OG൴÷൴�
E൴U�JHUoHNW൴U��%XQXQ�\DQÕQGD�EX�YHU൴OHU��GHO൴OGHQ�VXoOX\D�J൴WPHGH�YH�
VXoOXODUÕQ�WHVS൴W൴QGH�|QHPO൴�E൴U�URO�R\QDU��%X�DoÕGDQ�EDNÕOGÕ÷ÕQGD��VD-
QDO�RUWDPODUGD�N൴ú൴OHU൴Q�PDKUHP൴\HW൴Q൴Q�NROD\OÕNOD�൴KODO�HG൴OHE൴OHFH÷൴�
E൴U�JHUoHN�൴VH�GH��EX�RUWDPODUGD�VXo�൴úOH\HQOHU൴Q�EHO൴UOHQPHV൴��WHVS൴W൴�
YH�GHO൴OOHQG൴U൴OPHV൴�GH�P�PN�Q�RODE൴OHFHNW൴U��%X�NRQX\D�GD�|]HOO൴NOH�
|QHP�YHUPHO൴��IHGHUH�|÷UHQPH�J൴E൴�J�QFHO�o|]�POHU�JHO൴úW൴U൴OPHO൴�YH�
NXOODQÕOPDOÕGÕU�

�x 6D÷ÕUR÷OX�YH�HN൴E൴�>��@�WDUDIÕQGDQ�|QHU൴OHQ�E൴U�E൴\RPHWU൴N�|]HOO൴NWHQ�
G൴÷HU�E൴U�E൴\RPHWU൴N�|]HOO൴÷൴Q�oÕNDUÕODE൴OHFH÷൴QH�GD൴U�\DSÕODQ�oDOÕúPD-
ODU� G൴NNDWH� DOÕQGÕ÷ÕQGD�� JHOHFHNWH� EX�NRQXQXQ�GDKD�GD�|QHPO൴� KkOH�
JHOHFH÷൴�RUWDGDGÕU��g]HOO൴NOH��0,7¶GH�\DSÕODQ�VRQ�oDOÕúPDODUGD�VHVWHQ�
\�]�HúNDO൴Q൴Q�oÕNDUÕODE൴OHFH÷൴QH�GD൴U�\DSÕODQ�oDOÕúPDODUGDQ�HOGH�HG൴-
OHQ��EDúDUÕODUGD�EXQXQ�G൴÷HU�E൴U�|QHPO൴�J|VWHUJHV൴G൴U�

�x %൴\RPHWU൴N�YHU൴OHU�൴VWHU�Q൴WHO൴NO൴�൴VWHUVH�\XPXúDN�YH\D�VRV\DO�GDYUD-
QÕúVDO�E൴\RPHWU൴N�YHU൴OHU�ROVXQ�KDWÕUGD�KHU�]DPDQ�WXWXOPDVÕ�JHUHNHQ�
YH\D�XQXWXOPDPDVÕ�JHUHNHQ�HQ�|QHPO൴�KXVXV��E൴\RPHWU൴N�YHU൴OHU൴Q�GH-
÷൴úPH]�ROPDVÕ�VHEHE൴\OH��E൴U�NH]�HOH�JHo൴U൴OG൴÷൴QGH�NXOODQÕFÕQÕQ�|P�U�
ER\X�EX�|]HOO൴NOHU൴Q൴Q�U൴VN�DOWÕQGD�RODE൴OHFH÷൴�XQXWXOPDPDOÕ�YH�JHUHN-
O൴�|QOHPOHU�DOÕQPDOÕGÕU�

%X�E|O�PGH�E൴UH\൴� WHN�EDúÕQD� WDQÕPODPD\D�\HWHFHN�E൴\RPHWU൴N�|]HOO൴NOHU൴Q�
|WHV൴QGH�W�P�E൴\RPHWU൴N�|]HOO൴NOHU�NXOODQÕOGÕ÷ÕQGD�HQ�D]�E൴\RPHWU൴N�E൴U�NDUDN-
WHU൴VW൴N�NDGDU�E൴UH\H�KDV�ROGX÷X�G�ú�Q�OHQ�\DUÕ�E൴\RPHWU൴N�|]HOO൴N�YH�NDUDNWH-
U൴VW൴NOHU൴Q�QDVÕO�YH�QH�úHN൴OGH�HOGH�HG൴OG൴÷൴��EX�|]HOO൴NOHU൴Q�KDQJ൴�DPDoODUOD�YH�
QDVÕO�NXOODQÕODE൴OHFH÷൴��HOGH�HG൴OHFHN�E�\�N�ND]DQÕPODUÕQ�\DQÕ�VÕUD�൴oHU൴V൴QGH�
GH�E�\�N�U൴VNOHU൴�EDUÕQGÕUPDNWD�ROGX÷X�Dú൴NkUGÕU��%൴UH\OHU൴Q��WRSOXPODUÕQ�YH\D�
�ONHOHU൴Q��UHWW൴NOHU൴��൴VWHG൴NOHU൴��SD\ODúWÕNODUÕ��\DSWÕNODUÕ�൴OH�DOGÕNODUÕ�|QOHPOHU�
EXUDGD�EHO൴UOH\൴F൴�RODFDNWÕU�
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0&>3&01&7
>�@� %XFLX�� ,��YH�*DFVDGL��$�� ��������%LRPHWULFV�V\VWHPV�DQG� WHFKQRORJLHV��D�VXUYH\��

,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHUV�&RPPXQLFDWLRQV�	�&RQWURO�����������������
>�@� -DLQ��$��.���1DQGDNXPDU��.��YH�5RVV��$�������������\HDUV�RI�ELRPHWULF�UHVHDUFK��

$FFRPSOLVKPHQWV��FKDOOHQJHV��DQG�RSSRUWXQLWLHV��Pattern recognition letters��79��
�������

>�@� %KDWW�� 6�� YH� 6DQWKDQDP�� 7�� �������� .H\VWURNH� G\QDPLFV� IRU� ELRPHWULF�
DXWKHQWLFDWLRQ²$� VXUYH\�� ,Q� 2013 International Conference on Pattern 
Recognition, Informatics and Mobile Engineering��������

>�@� $VKEDXJK�� '�� 5�� �������� 4XDQWLWDWLYH�TXDOLWDWLYH� IULFWLRQ� ULGJH� DQDO\VLV�� DQ�
LQWURGXFWLRQ�WR�EDVLF�DQG�DGYDQFHG�ULGJHRORJ\��&5&�SUHVV�

>�@� 7KH� +LVWRU\� RI� )LQJHUSULQWV�� 85/�� KWWS���ZZZ�RQLQ�FRP�IS�ISKLVWRU\�KWPO�� 6RQ�
(ULúLP�7DULKL�������������

>�@� %DUQHV��-��*����������)LQJHUSULQW�VRXUFHERRN�FKDSWHU����+LVWRU\�
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Bölüm 7

&Y�FʯPʳQHI�� OYERXYQ�WSRVEW�� HʯRIQI�EMX� SPER� OEJIW� XEFERP�� OVMTXSWMWXIQ�
EMPIWMRHI�FYPYRER�IPIQI��RYQEVEPERH�VQE�ZI� MRHMVKIQI�OVMTXEREPM^�EPKSVMX-
QEPEV�RHER�� FY� EPKSVMXQEPEV�R� Y]KYPEQEPEV�RHER� ZI� Y]KYPEQEPEV�R� EPX]ET��
SPEVEO� OYPPERH�OPEV�� ]E^�P�Q� OʳXʳTLERIPIVMRHIR� FELWIHMPQM̉XMV�� 0MXIVEXʳVHI�
FYPYRER� IPIQI� EPKSVMXQEPEV�RHER� +EYWW7MIZI�� 4VS+EYWW7MIZI�� ,EWL7MIZI��
)291�RYQEVEPERH�VQE�ZI�&/>�MRHMVKIQI�EPKSVMXQEPEV�R�R�ʡEP�̉QE�Hʳ^IRPIVM�
ERPEX�PQ�̉X�V�ZI�IPIQI�EPKSVMXQEPEV�R�R�ʯ^IPPMOPIVM�OEV̉�PẺX�V�PQ�̉X�V��&Y�EPKS-
VMXQEPEVE�EMX�Y]KYPEQEPEV�R�ZI�FY�Y]KYPEQEPEV�R�EPX]ET��SPEVEO�OYPPERH�OPEV��
OʳXʳTLERIPIVMR�ʯ^IPPMOPIVM� MJEHI�IHMPQM̉XMV�ZI�]E^�P�Q�OʳXʳTLERIPIVM�OEV̉�PẺ-
X�V�PQ�̉X�V�

�����,å7åđ

6KRU�WDUDIÕQGDQ�JHO൴úW൴U൴OHQ�YH�SRO൴QRP�]DPDQGD�oDOÕúDQ�DOJRU൴WPDQÕQ�>�@�NX-
DQWXP�E൴OJ൴VD\DUODU��]HU൴QGH�X\JXODQPDVÕ\OD��J�Q�P�]GH�NXOODQÕOPDNWD�RODQ�
56$��'6$�YH�(&'6$�J൴E൴�NU൴SWRV൴VWHPOHUGH�J�YHQO൴N�DoÕ÷ÕQÕQ�ROXúDFD÷Õ�J|-
U�OP�úW�U�>�@��'DKD�DoÕN�E൴U�൴IDGH\OH��J�YHQO൴NOHU൴�oDUSDQODUD�D\ÕUPD�YH�D\UÕN�
ORJDU൴WPD�J൴E൴�]RU�SUREOHPOHUGHQ�ROXúPDNWD�RODQ�EX�J�Q�P�]�PHYFXW�NU൴S-
WRV൴VWHPOHU൴Q൴Q�� NXDQWXP� E൴OJ൴VD\DUODUÕQ� NXOODQÕOPDVÕ\OD� SRO൴QRP� ]DPDQGD�
o|]�OHE൴OHFHNOHU൴�|QJ|U�OPHNWHG൴U� >�@��%X�QHGHQGHQ�GROD\Õ��NXDQWXP�E൴OJ൴-
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VD\DUODUÕQ�J�QO�N�KD\DWWD�\D\JÕQODúPDVÕQGDQ�VRQUD�J�YHQO൴N�DoÕ÷ÕQÕQ�RUWD\D�
oÕNPDPDVÕ�൴o൴Q�\HQ൴�NU൴SWRV൴VWHP�D൴OHOHU൴QH�൴KW൴\Do�GX\XOPDNWDGÕU��%X�NU൴SWR-
V൴VWHP�D൴OHOHU൴QGHQ�RODQ�NDIHV�WDEDQOÕ�NU൴SWRV൴VWHPOHU��J�Q�P�]�NU൴SWRV൴VWHP-
OHU� ൴OH�EHQ]HU�DQDKWDU�ER\XWODUÕQD�VDK൴S�ROPDODUÕQGDQ�YH�SHUIRUPDQV�RODUDN�
EHQ]HU�|]HOO൴NOHU�J|VWHUPHOHU൴QGHQ�GROD\Õ��ROGXNoD� ൴OJ൴�J|UHQ�oDOÕúPD�DODQÕ�
KkO൴QH� JHOP൴úOHUG൴U� >�@�� (Q� N|W�� ]RUOX÷D� GD\DQPDNWD� RODQ�� J�YHQO൴� VD\ÕODQ�
X\JXODPDODUGDQ�YH�J�YHQO൴N� ൴VSDWODUÕQGDQ�\DUDUODQPDNWD�RODQ�NDIHV� WDEDQOÕ�
NU൴SWRV൴VWHPOHU൴Q�J�YHQO൴÷൴��HQ�NÕVD�YHNW|U�SUREOHP൴��VKRUWHVW�YHFWRU�SUREOHP�
��693��YH�HQ�\DNÕQ�YHNW|U�SUREOHP൴��FORVHVW�YHFWRU�SUREOHP���&93��J൴E൴�]RU�
SUREOHPOHUH� GD\DQPDNWDGÕU� >���@�� .XDQWXP� E൴OJ൴VD\DUODUÕQ� NXOODQÕOPDVÕ\OD�
E൴OH� o|]�P��oRN� ]RU� RODQ�EX�SUREOHPOHU൴Q� o|]�OPHV൴� GHPHN�� NDIHV� WDEDQOÕ�
NU൴SWRV൴VWHPOHU൴Q�J�YHQO൴÷൴Q൴�D]DOWPDN�YH\D�\RN�HWPHN�DQODPÕQD�JHOPHNWHG൴U�

693�YH�&93�J൴E൴�SUREOHPOHU൴Q�o|]�P��൴o൴Q�O൴WHUDW�UGH��HOHPH��V൴HY൴QJ��WDEDQOÕ��
QXPDUDODQGÕUPD��HQXPHUDW൴RQ��WDEDQOÕ�YH�൴QG൴UJHPH��UHGXFW൴RQ��DOJRU൴WPDODUÕ�
ROPDN��]HUH��E൴UoRN�NU൴SWDQDO൴]�DOJRU൴WPD�D൴OHOHU൴�|QHU൴OP൴úW൴U�>�����@��.DIHV�WD-
EDQOÕ�NU൴SWRV൴VWHPOHU൴Q�NXOODQGÕNODUÕ�SDUDPHWUHOHU൴Q�J�YHQO൴÷൴Q൴�WHVW�HWPHN�൴o൴Q�
NXOODQÕOPDNWD�RODQ�EX�DOJRU൴WPDODU��KDQJ൴�SDUDPHWUHOHU൴Q�GDKD�J�YHQO൴�ROGX÷X-
QD�GD൴U�E൴U�EDNÕú�DoÕVÕ�VXQPDNWDGÕU��%DúND�E൴U�൴IDGH\OH��EX�DOJRU൴WPDODU�J�YHQO൴�
SDUDPHWUH�VHo൴P൴QGH�NXOODQÕOPDNWDGÕU�YH�EX�J�YHQO൴�SDUDPHWUHOHU൴�NXOODQDQ�ND-
IHV�WDEDQOÕ�NU൴SWRV൴VWHPOHU��VDOGÕUÕODUD�NDUúÕ�GDKD�G൴UHQoO൴�ROPDNWDGÕU�

*�YHQO൴�SDUDPHWUH�VHo൴OPHV൴QGH�ROGXNoD�|QHPO൴�E൴U�UROH�VDK൴S�RODQ�DOJRU൴W-
PDODUD� D൴W� E൴UoRN� X\JXODPD� EXOXQPDNWDGÕU� >����������@�� %X� X\JXODPDODUÕQ�
E൴UoR÷X��O൴WHUDW�UGH�EXOXQDQ�\D]ÕOÕP�N�W�SKDQHOHU൴�>�����������@�DOW\DSÕ�ROD-
FDN�úHN൴OGH�NXOODQÕODUDN�JHO൴úW൴U൴OP൴úW൴U�YH�EX�X\JXODPDODUÕQ�ED]ÕODUÕ�DOW\DSÕ�
RODUDN�NXOODQGÕNODUÕ�\D]ÕOÕP�N�W�SKDQHOHU൴QH�HNOHQP൴úW൴U�

%X�E|O�P�Q�൴N൴QF൴�EDúOÕ÷Õ�DOWÕQGD��O൴WHUDW�UGHN൴�HOHPH�WDEDQOÕ�YH�QXPDUDODQ-
GÕUPD� WDEDQOÕ� DOJRU൴WPDODUGDQ�� X\JXODPDODUGDQ� YH� \D]ÕOÕP� N�W�SKDQHOHU൴Q-
GHQ� EDKVHG൴OPHNWHG൴U�� ho�QF�� EDúOÕN� DOWÕQGD�� *DXVV6൴HYH�� 3UR*DXVV6൴HYH��
+DVK6൴HYH� HOHPH� DOJRU൴WPDODUÕQÕQ�� (180� QXPDUDODQGÕUPD� DOJRU൴WPDVÕQÕQ�
YH�%.=�൴QG൴UJHPH�DOJRU൴WPDVÕQÕQ�oDOÕúPD�G�]HQOHU൴�V|]GH�NRGODU��]HU൴QGHQ�
DQODWÕOPDNWDGÕU�YH�HOHPH�DOJRU൴WPDODUÕ�NDUúÕODúWÕUÕOPDNWDGÕU��'|UG�QF��EDúOÕN�
DOWÕQGD��EX�NU൴SWDQDO൴]�DOJRU൴WPDODUÕQD�D൴W� O൴WHUDW�UGHN൴�X\JXODPDODUÕQ�YH�EX�
X\JXODPDODU�JHO൴úW൴U൴O൴UNHQ�NXOODQÕODQ�YH\D�EX�X\JXODPDODUÕ� ൴oHUPHNWH�RODQ�
\D]ÕOÕP�N�W�SKDQHOHU൴Q൴Q��]HU൴QGH�GXUXOPDNWDGÕU��6RQ�RODUDN�EHú൴QF൴�EDúOÕNWD�
൴VH��EX�E|O�PGH�DQODWÕODQ�NRQXODU�൴OH�൴OJ൴O൴�HOGH�HG൴OHQ�VRQXoODU�NÕVDFD�൴IDGH�
HG൴OPHNWHG൴U�
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%X�EDúOÕN� DOWÕQGD�� O൴WHUDW�UGH�693�SUREOHP൴Q൴� o|]PHN� ൴o൴Q� |QHU൴OHQ�� HOHPH�
WDEDQOÕ�DOJRU൴WPDODUGDQ��QXPDUDODQGÕUPD�WDEDQOÕ�DOJRU൴WPDODUGDQ��൴QG൴UJHPH�
DOJRU൴WPDODUÕQGDQ�YH�EX�DOJRU൴WPDODUÕQ�X\JXODPDODUÕQGDQ�EDKVHG൴OPHNWHG൴U��
$\UÕFD��EX�X\JXODPDODUÕ�JHO൴úW൴U൴UNHQ�NXOODQÕODQ�YH�ED]Õ�X\JXODPDODUÕ�൴oHU൴V൴Q-
GH�EDUÕQGÕUPDNWD�RODQ�\D]ÕOÕP�N�W�SKDQHOHU൴QH�GH÷൴Q൴OPHNWHG൴U�

������� *QJRJ�&QLTWNYRFQFWæ�[J�:^LZQFRFQFWæ

693¶Q൴�o|]PHN�YH�NDIHV�WDEDQOÕ�NU൴SWRV൴VWHPOHUGH�J�YHQO൴�SDUDPHWUH�VHoPHN�
൴o൴Q�NXOODQÕODQ�HOHPH�DOJRU൴WPDODUÕQÕQ�DOWÕQGD�\DWDQ�DQD�RUWDN�G�ú�QFH��൴úOH-
PH�ERú�E൴U�O൴VWH�YHU൴�\DSÕVÕ\OD�EDúODPDN�YH�O൴VWH�HQ�NÕVD�YHNW|U��൴oHUHQH�ND-
GDU�KHU�E൴U�൴WHUDV\RQGD�O൴VWH\H�GDKD�NÕVD�YHNW|U�HNOHPHNW൴U�>��@��/൴WHUDW�UGH��
*DXVV6൴HYH�>�@�YH�3UR*DXVV6൴HYH�>�@�J൴E൴�E൴UE൴U൴�൴OH�GR÷UXGDQ�ED÷ODQWÕOÕ�YH�
E൴U൴� G൴÷HU൴Q൴� WHPHO� DODUDN� JHO൴úW൴U൴OHQ� E൴UoRN� HOHPH� DOJRU൴WPDVÕ� |QHU൴OP൴úW൴U��
(OHPH�DOJRU൴WPDODUÕQÕQ�E൴O൴QHQ�൴ON��VWHO�]DPDQOÕ�DOJRU൴WPDVÕ�RODQ�$.6��$MWD-
൴�.XPDU�6൴YDNXPDU��DOJRU൴WPDVÕ�������\ÕOÕQGD�$MWD൴�WDUDIÕQGDQ�RUWD\D�oÕNDUÕO-
PÕúWÕU�YH�

SHUIRUPDQV�RODUDN�EHQ]HU�|]HOOLNOHU�J|VWHUPHOHULQGHQ�GROD\Õ��ROGXNoD�LOJL�J|UHQ�oDOÕúPD�DODQÕ�
KDOLQH�JHOPLúOHUGLU�>�@��(Q�N|W��]RUOX÷D�GD\DQPDNWD�RODQ��J�YHQOL�VD\ÕODQ�X\JXODPDODUGDQ�YH�
J�YHQOLN� LVSDWODUÕQGDQ� \DUDUODQPDNWD� RODQ� NDIHV� WDEDQOÕ� NULSWRVLVWHPOHULQ� J�YHQOL÷L�� HQ� NÕVD�
YHNW|U�SUREOHPL��VKRUWHVW�YHFWRU�SUREOHP���693��YH�HQ�\DNÕQ�YHNW|U�SUREOHPL��FORVHVW�YHFWRU�
SUREOHP� �� &93�� JLEL� ]RU� SUREOHPOHUH� GD\DQPDNWDGÕU� >���@�� .XDQWXP� ELOJLVD\DUODUÕQ�
NXOODQÕOPDVÕ\OD� ELOH� o|]�P�� oRN� ]RU� RODQ� EX� SUREOHPOHULQ� o|]�OPHVL� GHPHN�� NDIHV� WDEDQOÕ�
NULSWRVLVWHPOHULQ�J�YHQOL÷LQL�D]DOWPDN�YH\D�\RN�HWPHN�DQODPÕQD�JHOPHNWHGLU��

693� YH� &93� JLEL� SUREOHPOHULQ� o|]�P�� LoLQ� OLWHUDW�UGH�� HOHPH� �VLHYLQJ�� WDEDQOÕ��
QXPDUDODQGÕUPD� �HQXPHUDWLRQ�� WDEDQOÕ� YH� LQGLUJHPH� �UHGXFWLRQ�� DOJRULWPDODUÕ� ROPDN� �]HUH��
ELUoRN� NULSWDQDOL]� DOJRULWPD� DLOHOHUL� |QHULOPLúWLU� >�����@�� .DIHV� WDEDQOÕ� NULSWRVLVWHPOHULQ�
NXOODQGÕNODUÕ� SDUDPHWUHOHULQ� J�YHQOL÷LQL� WHVW� HWPHN� LoLQ� NXOODQÕOPDNWD� RODQ� EX� DOJRULWPDODU��
KDQJL� SDUDPHWUHOHULQ� GDKD� J�YHQOL� ROGX÷XQD� GDLU� ELU� EDNÕú� DoÕVÕ� VXQPDNWDGÕU�� %DúND� ELU�
LIDGH\OH�� EX� DOJRULWPDODU� J�YHQOL� SDUDPHWUH� VHoLPLQGH� NXOODQÕOPDNWDGÕU� YH� EX� J�YHQOL�
SDUDPHWUHOHUL�NXOODQDQ�NDIHV�WDEDQOÕ�NULSWRVLVWHPOHU��VDOGÕUÕODUD�NDUúÕ�GDKD�GLUHQoOL�ROPDNWDGÕU��

*�YHQOL� SDUDPHWUH� VHoLOPHVLQGH� ROGXNoD� |QHPOL� ELU� UROH� VDKLS� RODQ� DOJRULWPDODUD� DLW� ELUoRN�
X\JXODPD�EXOXQPDNWDGÕU�>����������@��%X�X\JXODPDODUÕQ�ELUoR÷X��OLWHUDW�UGH�EXOXQDQ�\D]ÕOÕP�
N�W�SKDQHOHUL� >�����������@� DOW\DSÕ� RODFDN� úHNLOGH� NXOODQÕODUDN� JHOLúWLULOPLúWLU� YH� EX�
X\JXODPDODUÕQ�ED]ÕODUÕ�DOW\DSÕ�RODUDN�NXOODQGÕNODUÕ�\D]ÕOÕP�N�W�SKDQHOHULQH�HNOHQPLúWLU��

%X� E|O�P�Q� LNLQFL� EDúOÕ÷Õ� DOWÕQGD�� OLWHUDW�UGHNL� HOHPH� WDEDQOÕ� YH� QXPDUDODQGÕUPD� WDEDQOÕ�
DOJRULWPDODUGDQ�� X\JXODPDODUGDQ� YH� \D]ÕOÕP� N�W�SKDQHOHULQGHQ� EDKVHGLOPHNWHGLU�� ho�QF��
EDúOÕN� DOWÕQGD�� *DXVV6LHYH�� 3UR*DXVV6LHYH�� +DVK6LHYH� HOHPH� DOJRULWPDODUÕQÕQ�� (180�
QXPDUDODQGÕUPD� DOJRULWPDVÕQÕQ� YH� %.=� LQGLUJHPH� DOJRULWPDVÕQÕQ� oDOÕúPD� G�]HQOHUL� V|]GH�
NRGODU��]HULQGHQ�DQODWÕOPDNWDGÕU�YH�HOHPH�DOJRULWPDODUÕ�NDUúÕODúWÕUÕOPDNWDGÕU��'|UG�QF��EDúOÕN�
DOWÕQGD�� EX� NULSWDQDOL]� DOJRULWPDODUÕQD� DLW� OLWHUDW�UGHNL� X\JXODPDODUÕQ� YH� EX� X\JXODPDODU�
JHOLúWLULOLUNHQ� NXOODQÕODQ� YH\D� EX� X\JXODPDODUÕ� LoHUPHNWH� RODQ� \D]ÕOÕP� N�W�SKDQHOHULQLQ�
�]HULQGH�GXUXOPDNWDGÕU��6RQ�RODUDN�EHúLQFL�EDúOÕNWD�LVH��EX�E|O�PGH�DQODWÕODQ�NRQXODU�LOH�LOJLOL�
HOGH�HGLOHQ�VRQXoODU�NÕVDFD�LIDGH�HGLOPHNWHGLU��

����/LWHUDW�U�g]HWL�

%X� EDúOÕN� DOWÕQGD�� OLWHUDW�UGH� 693� SUREOHPLQL� o|]PHN� LoLQ� |QHULOHQ�� HOHPH� WDEDQOÕ�
DOJRULWPDODUGDQ��QXPDUDODQGÕUPD�WDEDQOÕ�DOJRULWPDODUGDQ�� LQGLUJHPH�DOJRULWPDODUÕQGDQ�YH�EX�
DOJRULWPDODUÕQ� X\JXODPDODUÕQGDQ� EDKVHGLOPHNWHGLU�� $\UÕFD�� EX� X\JXODPDODUÕ� JHOLúWLULUNHQ�
NXOODQÕODQ� YH� ED]Õ� X\JXODPDODUÕ� LoHULVLQGH� EDUÕQGÕUPDNWD� RODQ� \D]ÕOÕP� N�W�SKDQHOHULQH�
GH÷LQLOPHNWHGLU��

������� (OHPH�$OJRULWPDODUÕ�YH�8\JXODPDODUÕ�

693
QL�o|]PHN�YH�NDIHV� WDEDQOÕ� NULSWRVLVWHPOHUGH�J�YHQOL� SDUDPHWUH� VHoPHN� LoLQ� NXOODQÕODQ�
HOHPH� DOJRULWPDODUÕQÕQ� DOWÕQGD� \DWDQ� DQD� RUWDN� G�ú�QFH�� LúOHPH� ERú� ELU� OLVWH� YHUL� \DSÕVÕ\OD�
EDúODPDN�YH� OLVWH�HQ�NÕVD� YHNW|U�� LoHUHQH�NDGDU� KHU� ELU� LWHUDV\RQGD� OLVWH\H�GDKD�NÕVD� YHNW|U�
HNOHPHNWLU� >��@��/LWHUDW�UGH��*DXVV6LHYH� >�@� YH�3UR*DXVV6LHYH� >�@� JLEL� ELUELUL� LOH� GR÷UXGDQ�
ED÷ODQWÕOÕ� YH� ELUL� GL÷HULQL� WHPHO� DODUDN� JHOLúWLULOHQ� ELUoRN� HOHPH� DOJRULWPDVÕ� |QHULOPLúWLU��
(OHPH� DOJRULWPDODUÕQÕQ� ELOLQHQ� LON� �VWHO� ]DPDQOÕ� DOJRULWPDVÕ� RODQ� $.6� �$MWDL�.XPDU�
6LYDNXPDU��DOJRULWPDVÕ�������\ÕOÕQGD�$MWDL� WDUDIÕQGDQ�RUWD\D�oÕNDUÕOPÕúWÕU�YH�݊�NDIHV�ER\XWX�
RODFDN� úHNLOGH��ʹଶǤସହାሺሻ� DVLPSWRWLN�oDOÕúPD�]DPDQÕ� YH� ʹଵǤଶଷଷାሺሻ� DODQ�NDUPDúÕNOÕ÷ÕQGD�
oDOÕúPDNWDGÕU� >��@�� 1JX\HQ� YH� 9LGLFN� WDUDIÕQGDQ� JHOLúWLULOHQ� YH� $.6� HOHPH� DOJRULWPDVÕQÕQ�

�NDIHV�ER\XWX�RODFDN�úHN൴OGH��

SHUIRUPDQV�RODUDN�EHQ]HU�|]HOOLNOHU�J|VWHUPHOHULQGHQ�GROD\Õ��ROGXNoD�LOJL�J|UHQ�oDOÕúPD�DODQÕ�
KDOLQH�JHOPLúOHUGLU�>�@��(Q�N|W��]RUOX÷D�GD\DQPDNWD�RODQ��J�YHQOL�VD\ÕODQ�X\JXODPDODUGDQ�YH�
J�YHQOLN� LVSDWODUÕQGDQ� \DUDUODQPDNWD� RODQ� NDIHV� WDEDQOÕ� NULSWRVLVWHPOHULQ� J�YHQOL÷L�� HQ� NÕVD�
YHNW|U�SUREOHPL��VKRUWHVW�YHFWRU�SUREOHP���693��YH�HQ�\DNÕQ�YHNW|U�SUREOHPL��FORVHVW�YHFWRU�
SUREOHP� �� &93�� JLEL� ]RU� SUREOHPOHUH� GD\DQPDNWDGÕU� >���@�� .XDQWXP� ELOJLVD\DUODUÕQ�
NXOODQÕOPDVÕ\OD� ELOH� o|]�P�� oRN� ]RU� RODQ� EX� SUREOHPOHULQ� o|]�OPHVL� GHPHN�� NDIHV� WDEDQOÕ�
NULSWRVLVWHPOHULQ�J�YHQOL÷LQL�D]DOWPDN�YH\D�\RN�HWPHN�DQODPÕQD�JHOPHNWHGLU��

693� YH� &93� JLEL� SUREOHPOHULQ� o|]�P�� LoLQ� OLWHUDW�UGH�� HOHPH� �VLHYLQJ�� WDEDQOÕ��
QXPDUDODQGÕUPD� �HQXPHUDWLRQ�� WDEDQOÕ� YH� LQGLUJHPH� �UHGXFWLRQ�� DOJRULWPDODUÕ� ROPDN� �]HUH��
ELUoRN� NULSWDQDOL]� DOJRULWPD� DLOHOHUL� |QHULOPLúWLU� >�����@�� .DIHV� WDEDQOÕ� NULSWRVLVWHPOHULQ�
NXOODQGÕNODUÕ� SDUDPHWUHOHULQ� J�YHQOL÷LQL� WHVW� HWPHN� LoLQ� NXOODQÕOPDNWD� RODQ� EX� DOJRULWPDODU��
KDQJL� SDUDPHWUHOHULQ� GDKD� J�YHQOL� ROGX÷XQD� GDLU� ELU� EDNÕú� DoÕVÕ� VXQPDNWDGÕU�� %DúND� ELU�
LIDGH\OH�� EX� DOJRULWPDODU� J�YHQOL� SDUDPHWUH� VHoLPLQGH� NXOODQÕOPDNWDGÕU� YH� EX� J�YHQOL�
SDUDPHWUHOHUL�NXOODQDQ�NDIHV�WDEDQOÕ�NULSWRVLVWHPOHU��VDOGÕUÕODUD�NDUúÕ�GDKD�GLUHQoOL�ROPDNWDGÕU��

*�YHQOL� SDUDPHWUH� VHoLOPHVLQGH� ROGXNoD� |QHPOL� ELU� UROH� VDKLS� RODQ� DOJRULWPDODUD� DLW� ELUoRN�
X\JXODPD�EXOXQPDNWDGÕU�>����������@��%X�X\JXODPDODUÕQ�ELUoR÷X��OLWHUDW�UGH�EXOXQDQ�\D]ÕOÕP�
N�W�SKDQHOHUL� >�����������@� DOW\DSÕ� RODFDN� úHNLOGH� NXOODQÕODUDN� JHOLúWLULOPLúWLU� YH� EX�
X\JXODPDODUÕQ�ED]ÕODUÕ�DOW\DSÕ�RODUDN�NXOODQGÕNODUÕ�\D]ÕOÕP�N�W�SKDQHOHULQH�HNOHQPLúWLU��

%X� E|O�P�Q� LNLQFL� EDúOÕ÷Õ� DOWÕQGD�� OLWHUDW�UGHNL� HOHPH� WDEDQOÕ� YH� QXPDUDODQGÕUPD� WDEDQOÕ�
DOJRULWPDODUGDQ�� X\JXODPDODUGDQ� YH� \D]ÕOÕP� N�W�SKDQHOHULQGHQ� EDKVHGLOPHNWHGLU�� ho�QF��
EDúOÕN� DOWÕQGD�� *DXVV6LHYH�� 3UR*DXVV6LHYH�� +DVK6LHYH� HOHPH� DOJRULWPDODUÕQÕQ�� (180�
QXPDUDODQGÕUPD� DOJRULWPDVÕQÕQ� YH� %.=� LQGLUJHPH� DOJRULWPDVÕQÕQ� oDOÕúPD� G�]HQOHUL� V|]GH�
NRGODU��]HULQGHQ�DQODWÕOPDNWDGÕU�YH�HOHPH�DOJRULWPDODUÕ�NDUúÕODúWÕUÕOPDNWDGÕU��'|UG�QF��EDúOÕN�
DOWÕQGD�� EX� NULSWDQDOL]� DOJRULWPDODUÕQD� DLW� OLWHUDW�UGHNL� X\JXODPDODUÕQ� YH� EX� X\JXODPDODU�
JHOLúWLULOLUNHQ� NXOODQÕODQ� YH\D� EX� X\JXODPDODUÕ� LoHUPHNWH� RODQ� \D]ÕOÕP� N�W�SKDQHOHULQLQ�
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oDOÕúPD� G�]HQLQGH� LúOHP� \DSPDNWD� RODQ� EX� DOJRULWPDODUÕQ� DQD� PDQWÕ÷Õ�� VÕQÕUODQGÕUÕODQ� ELU�
DODQGDNL� W�P� QRNWDODUÕ� YH\D� EDúND� ELU� GH\LúOH� W�P� NDIHV� YHNW|UOHULQL� VLVWHPDWLN� ELU� úHNLOGH�

�DODQ�NDUPDúÕNOÕ÷Õ�GH÷HUOHU൴QGH�oDOÕú-
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PDNWDGÕU�>�@��/DDUKRYHQ��&KDU൴NDU¶ÕQ�E|OJHVHO�GX\DUOÕ�NÕ\ÕP��ORFDO൴W\�VHQV൴W൴-
YH�KDVK���/6+��\|QWHP൴Q൴�*DXVV6൴HYH�DOJRU൴WPDVÕQD�X\JXOD\DUDN��+DVK6൴HYH�
HOHPH�DOJRU൴WPDVÕQÕ�JHO൴úW൴UP൴úW൴U�>�@��$V൴PSWRW൴N�

VH]JLVHO� YHUVL\RQX� RODQ� DOJRULWPD� LOH�� $.6� DOJRULWPDVÕQÕ� SUDWL÷H� G|Q�úW�U�OHELOPHQLQ�
P�PN�Q� ROGX÷X� IDNDW�� NDIHV� E�\�G�NFH� EHOOHN� SUREOHPL� ROXúDFD÷Õ� VRQXFXQD� YDUÕOPDNWDGÕU�
>��@�� ʹଷǤଵଽଽାሺሻ� DVLPSWRWLN� oDOÕúPD� ]DPDQÕ� YH� ʹଵǤଷଶହାሺሻ� DODQ� NDUPDúÕNOÕ÷Õ� GH÷HUOHULQH�
VDKLS� RODQ� /LVW6LHYH� HOHPH� DOJRULWPDVÕ�� ERú� ELU� OLVWH� YHUL� \DSÕVÕ� LOH� HOHPH� LúOHPLQH�
EDúODPDNWDGÕU�YH�HQ�NÕVD�YHNW|U��EX�OLVWH\H�HNOH\HQH�NDGDU��HOGH�HWWL÷L�NÕVD�NDIHV�YHNW|UOHULQL�
EX�OLVWHGH�WXWPDNWDGÕU�>�@�������\ÕOÕQGD��/LVW6LHYH�DOJRULWPDVÕQÕ�GD�JHOLúWLULOHQ��0LFFLDQFLR�YH�
9RXOJDULV� WDUDIÕQGDQ� WDVDUODQDQ� *DXVV6LHYH� HOHPH� DOJRULWPDVÕ�� /LVW6LHYH� DOJRULWPDVÕ� LOH�
DUDODUÕQGD�ELU�NDo�\DSÕVDO�IDUNOÕOÕN�ROVD�GD��/LVW6LHYH�LOH�D\QÕ�DQD�PDQWÕN�DOWÕQGD�oDOÕúPDNWDGÕU�
>�@�� *DXVV6LHYH� DOJRULWPDVÕ�� ʹǤସ଼ାሺሻ� DVLPSWRWLN� oDOÕúPD� ]DPDQÕ� YH� ʹǤଵ଼ାሺሻ� DODQ�
NDUPDúÕNOÕ÷ÕQGD� LúOHP� \DSPDNWDGÕU� >�@�� %LU� EDúND� *DXVV� WDEDQOÕ� HOHPH� DOJRULWPDVÕ� RODQ� YH�
*DXVV6LHYH�DOJRULWPDVÕQÕQ�NDGHPHOL�YHUVL\RQX�RODQ�3UR*DXVV6LHYH��3URJUHVVLYH�*DXVV6LHYH�
�� .DGHPHOL� *DXVV6LHYH�� DOJRULWPDVÕ� RUWD\D� oÕNDUWÕOPÕúWÕU� >�@�� /DDUKRYHQ� YH� 0DULRQR�
WDUDIÕQGDQ������\ÕOÕQGD�RUWD\D�oÕNDUWÕODQ�3UR*DXVV6LHYH�HOHPH�DOJRULWPDVÕ��DVLPSWRWLN�RODUDN�
ʹǤସଶାሺሻ� oDOÕúPD� ]DPDQÕ� YH� ʹǤଶଵାሺሻ� DODQ� NDUPDúÕNOÕ÷Õ� GH÷HUOHULQGH� oDOÕúPDNWDGÕU� >�@��
/DDUKRYHQ�� &KDULNDU
ÕQ� E|OJHVHO� GX\DUOÕ� NÕ\ÕP� �ORFDOLW\� VHQVLWLYH� KDVK� �� /6+�� \|QWHPLQL�
*DXVV6LHYH� DOJRULWPDVÕQD� X\JXOD\DUDN�� +DVK6LHYH� HOHPH� DOJRULWPDVÕQÕ� JHOLúWLUPLúWLU� >�@��
$VLPSWRWLN�ʹǤଷଷାሺሻ�oDOÕúPD�]DPDQÕ�YH�DODQ�NDUPDúÕNOÕN�GH÷HUOHULQGH�>�@�LúOHP�\DSPDNWD�
RODQ�+DVK6LHYH�DOJRULWPDVÕ��*DXVV6LHYH�DOJRULWPDVÕQGDQ�GDKD�KÕ]OÕ�ELU�úHNLOGH�oDOÕúPDNWDGÕU�
>��@��

%X� HOHPH� DOJRULWPDODUÕQGDQ� ED]ÕODUÕ�� VWDQGDUW� YH\D� SDUDOHO� \DSÕOÕ� ROPDN� �]HUH� SUDWLN� RODUDN�
JHUoHNOHúWLULOPLúWLU��0LFFLDQFLR�YH�9RXOJDULV��17/�>��@�\D]ÕOÕP�N�W�SKDQHVLQL�DOW\DSÕ�RODUDN�
NXOODQDUDN�� *DXVV6LHYH� DOJRULWPDVÕQD� DLW� VWDQGDUW� X\JXODPD\Õ� JHOLúWLUPLúOHUGLU� >�@��
*DXVV6LHYH� DOJRULWPDVÕQÕQ� ELU� GL÷HU� VWDQGDUW� X\JXODPDVÕ�� 6DWÕOPÕú� YH� $NOH\OHN� WDUDIÕQGDQ��
NHQGL� JHOLúWLUGLNOHUL� PRG�OHU� \DSÕOÕP� \D]ÕOÕP� N�W�SKDQHVL� DOW\DSÕ� RODUDN� NXOODQÕODUDN�
JHUoHNOHQPLúWLU� >��@�� 3DUDOHO� SURJUDPODPD� \|QWHPL� LOH� SUDWL÷H� G|N�OHQ� LON� SDUDOHO� \DSÕOÕ�
*DXVV6LHYH� X\JXODPDVÕ�� 0LOGH� YH� 6FKQHLGHU� WDUDIÕQGDQ� JHOLúWLULOPLúWLU� >��@�� ,VKXJXUD� YH�
DUNDGDúODUÕ��&38��]HULQGH�GD÷ÕWÕN�EHOOHN�\|QWHPLQL�NXOODQDUDN��*DXVV6LHYH�DOJRULWPDVÕQD�DLW�
ELU�EDúND�SDUDOHO�\DSÕOÕ�X\JXODPD\Õ�RUWD\D�oÕNDUPÕúODUGÕU�>��@��*DXVV6LHYH�DOJRULWPDVÕQÕQ�ELU�
EDúND� SDUDOHO� \DSÕOÕ� X\JXODPDVÕ�� 0DULDQR� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�� NLOLWVL]� ED÷ODQWÕOÕ� OLVWH�
�ORFN�IUHH� OLVW�� YHUL� \DSÕVÕ� NXOODQÕODUDN� JHOLúWLULOPLúWLU� >��@�� ����� \ÕOÕQGD�� ELOLQHQ� LON� *38�
�]HULQGH�SUDWL÷H�G|N�OHQ�SDUDOHO�\DSÕOÕ�*DXVV6LHYH�DOJRULWPDVÕQD�DLW�RODQ�X\JXODPD��<DQJ�YH�
DUNDGDúODUÕ� WDUDIÕQGDQ� JHUoHNOHQPLúWLU� >��@��%LU� EDúND�*DXVV� WDEDQOÕ� HOHPH� DOJRULWPDVÕ� RODQ�
3UR*DXVV6LHYH� DOJRULWPDVÕQD� DLW� X\JXODPD�� DOJRULWPD\Õ� RUWD\D� oÕNDUWDQ� /DDUKRYDQ� YH�
0DULDQR� WDUDIÕQGDQ� JHOLúWLULOPLúWLU� >�@�� 6DWÕOPÕú� YH� $NOH\OHN�� 3UR*DXVV6LHYH� DOJRULWPDVÕQÕQ�
VWDQGDUW�ELU�X\JXODPDVÕQÕ��NHQGLOHULQLQ�JHOLúWLUGLNOHUL�\D]ÕOÕP�N�W�SKDQHVLQL�NXOODQDUDN�RUWD\D�
oÕNDUPÕúODUGÕU� >��@�� ����� \ÕOÕQGD�� *DXVV� WDEDQOÕ� HOHPH� DOJRULWPDODUÕQGDQ� RODQ� +DVK6LHYH�
DOJRULWPDVÕQD� DLW� VWDQGDUW� X\JXODPD�� /DDUKRYHQ� WDUDIÕQGDQ� JHOLúWLULOPLúWLU� >�@�� 6DWÕOPÕú� YH�
$NOH\OHN�� /DDUKRYHQ
LQ� JHOLúWLUGL÷L� EX� X\JXODPD\Õ� WHPHO� DODUDN�� �]HULQGH� ED]Õ� \D]ÕOÕPVDO�
GH÷LúLNOLNOHU� \DSDUDN� YH�NHQGL� \D]ÕOÕP�N�W�SKDQHOHULQL� DOW\DSÕ�RODUDN�NXOODQDUDN��+DVK6LHYH�
DOJRULWPDVÕQÕ�SUDWL÷H�G|NP�úOHUGLU�>��@��

������� 1XPDUDODQGÕUPD�$OJRULWPDODUÕ�YH�8\JXODPDODUÕ�

(OHPH� DOJRULWPDODUÕQGDQ� IDUNOÕ� RODUDN� 693� SUREOHPLQLQ� o|]�P�� LoLQ� JHOLúWLULOHQ� GL÷HU�
NULSWDQDOL]� DOJRULWPDODUÕ� LVH�� QXPDUDODQGÕUPD� WDEDQOÕ� DOJRULWPDODUGÕU�� 7HPHO� RODUDN� D\QÕ�
oDOÕúPD� G�]HQLQGH� LúOHP� \DSPDNWD� RODQ� EX� DOJRULWPDODUÕQ� DQD� PDQWÕ÷Õ�� VÕQÕUODQGÕUÕODQ� ELU�
DODQGDNL� W�P� QRNWDODUÕ� YH\D� EDúND� ELU� GH\LúOH� W�P� NDIHV� YHNW|UOHULQL� VLVWHPDWLN� ELU� úHNLOGH�

�oDOÕúPD�]DPDQÕ�
YH�DODQ�NDUPDúÕNOÕN�GH÷HUOHU൴QGH�>�@�൴úOHP�\DSPDNWD�RODQ�+DVK6൴HYH�DOJRU൴W-
PDVÕ��*DXVV6൴HYH�DOJRU൴WPDVÕQGDQ�GDKD�KÕ]OÕ�E൴U�úHN൴OGH�oDOÕúPDNWDGÕU�>��@�

%X�HOHPH�DOJRU൴WPDODUÕQGDQ�ED]ÕODUÕ��VWDQGDUW�YH\D�SDUDOHO�\DSÕOÕ�ROPDN��]H-
UH�SUDW൴N�RODUDN�JHUoHNOHúW൴U൴OP൴úW൴U��0൴FF൴DQF൴R�YH�9RXOJDU൴V��17/�>��@�\D-
]ÕOÕP�N�W�SKDQHV൴Q൴�DOW\DSÕ�RODUDN�NXOODQDUDN��*DXVV6൴HYH�DOJRU൴WPDVÕQD�D൴W�
VWDQGDUW�X\JXODPD\Õ�JHO൴úW൴UP൴úOHUG൴U�>�@��*DXVV6൴HYH�DOJRU൴WPDVÕQÕQ�E൴U�G൴÷HU�
VWDQGDUW� X\JXODPDVÕ�� 6DWÕOPÕú� YH�$NOH\OHN� WDUDIÕQGDQ�� NHQG൴� JHO൴úW൴UG൴NOHU൴�
PRG�OHU�\DSÕOÕ�\D]ÕOÕP�N�W�SKDQHV൴�DOW\DSÕ�RODUDN�NXOODQÕODUDN�JHUoHNOHQP൴ú-
W൴U� >��@��3DUDOHO�SURJUDPODPD�\|QWHP൴� ൴OH�SUDW൴÷H�G|N�OHQ� ൴ON�SDUDOHO�\DSÕOÕ�
*DXVV6൴HYH�X\JXODPDVÕ��0൴OGH�YH�6FKQH൴GHU�WDUDIÕQGDQ�JHO൴úW൴U൴OP൴úW൴U�>��@��
,VK൴JXUR�YH�DUNDGDúODUÕ��&38��]HU൴QGH�GD÷ÕWÕN�EHOOHN�\|QWHP൴Q൴�NXOODQDUDN��
*DXVV6൴HYH�DOJRU൴WPDVÕQD�D൴W�E൴U�EDúND�SDUDOHO�\DSÕOÕ�X\JXODPD\Õ�RUWD\D�oÕ-
NDUPÕúODUGÕU� >��@��*DXVV6൴HYH�DOJRU൴WPDVÕQÕQ�E൴U�EDúND�SDUDOHO�\DSÕOÕ�X\JX-
ODPDVÕ��0DU൴DQR�YH�DUNDGDúODUÕ� WDUDIÕQGDQ��N൴O൴WV൴]�ED÷ODQWÕOÕ� O൴VWH� �ORFN�IUHH�
O൴VW��YHU൴�\DSÕVÕ�NXOODQÕODUDN�JHO൴úW൴U൴OP൴úW൴U�>��@�������\ÕOÕQGD��E൴O൴QHQ�൴ON�*38�
�]HU൴QGH�SUDW൴÷H�G|N�OHQ�SDUDOHO�\DSÕOÕ�*DXVV6൴HYH�DOJRU൴WPDVÕQD�D൴W�RODQ�X\-
JXODPD��<DQJ�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�JHUoHNOHQP൴úW൴U�>��@��%൴U�EDúND�*DXVV�
WDEDQOÕ� HOHPH� DOJRU൴WPDVÕ� RODQ� 3UR*DXVV6൴HYH� DOJRU൴WPDVÕQD� D൴W� X\JXODPD��
DOJRU൴WPD\Õ�RUWD\D�oÕNDUWDQ�/DDUKRYHQ�YH�0DU൴DQR�WDUDIÕQGDQ�JHO൴úW൴U൴OP൴úW൴U�
>�@��6DWÕOPÕú�YH�$NOH\OHN��3UR*DXVV6൴HYH�DOJRU൴WPDVÕQÕQ�VWDQGDUW�E൴U�X\JXOD-
PDVÕQÕ�� NHQG൴OHU൴Q൴Q� JHO൴úW൴UG൴NOHU൴� \D]ÕOÕP� N�W�SKDQHV൴Q൴� NXOODQDUDN� RUWD\D�
oÕNDUPÕúODUGÕU�>��@�������\ÕOÕQGD��*DXVV�WDEDQOÕ�HOHPH�DOJRU൴WPDODUÕQGDQ�RODQ�
+DVK6൴HYH�DOJRU൴WPDVÕQD�D൴W�VWDQGDUW�X\JXODPD��/DDUKRYHQ�WDUDIÕQGDQ�JHO൴ú-
W൴U൴OP൴úW൴U�>�@��6DWÕOPÕú�YH�$NOH\OHN��/DDUKRYHQ¶൴Q�JHO൴úW൴UG൴÷൴�EX�X\JXODPD\Õ�
WHPHO�DODUDN���]HU൴QGH�ED]Õ�\D]ÕOÕPVDO�GH÷൴ú൴NO൴NOHU�\DSDUDN�YH�NHQG൴�\D]ÕOÕP�
N�W�SKDQHOHU൴Q൴� DOW\DSÕ� RODUDN� NXOODQDUDN�� +DVK6൴HYH� DOJRU൴WPDVÕQÕ� SUDW൴÷H�
G|NP�úOHUG൴U�>��@�

������� 3ZRFWFQFSIæWRF�&QLTWNYRFQFWæ�[J�:^LZQFRFQFWæ

(OHPH�DOJRU൴WPDODUÕQGDQ� IDUNOÕ�RODUDN�693�SUREOHP൴Q൴Q�o|]�P�� ൴o൴Q�JHO൴ú-
W൴U൴OHQ�G൴÷HU�NU൴SWDQDO൴]�DOJRU൴WPDODUÕ�൴VH��QXPDUDODQGÕUPD�WDEDQOÕ�DOJRU൴WPD-
ODUGÕU��7HPHO�RODUDN�D\QÕ�oDOÕúPD�G�]HQ൴QGH�൴úOHP�\DSPDNWD�RODQ�EX�DOJRU൴W-
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PDODUÕQ�DQD�PDQWÕ÷Õ��VÕQÕUODQGÕUÕODQ�E൴U�DODQGDN൴�W�P�QRNWDODUÕ�YH\D�EDúND�E൴U�
GH\൴úOH�W�P�NDIHV�YHNW|UOHU൴Q൴�V൴VWHPDW൴N�E൴U�úHN൴OGH�QXPDUDODQGÕUDUDN�HQ�NÕVD�
YHNW|U��EXOPDNWÕU��/൴WHUDW�UGH�E൴O൴QHQ�൴ON�QXPDUDODQGÕUPD�WDEDQOÕ�DOJRU൴WPD-
ODUÕ��.DQQDQ�DOJRU൴WPDVÕ� >��@� ൴OH�)൴QFNH�YH�3RKVW�DOJRU൴WPDVÕGÕU� >��@�������
\ÕOÕQGD�6FKQRUU� YH�(XFKQHU�� QXPDUDODQGÕUPD� DOJRU൴WPDODUÕ� DUDVÕQGD� HQ� ൴OJ൴�
GX\XODQ�YH�%.=�൴QG൴UJHPH�DOJRU൴WPDVÕQGD�>�@�NXOODQÕOPDN�DPDFÕ\OD�WDVDUOD-
QDQ��(180�QXPDUDODQGÕUPD�DOJRU൴WPDVÕQÕ�RUWD\D�oÕNDUPÕúODUGÕU�>��@��³$úÕ-
UÕ�%XGDPD´�\|QWHP൴Q൴�QXPDUDODQGÕUPD�DOJRU൴WPDODUÕQD�X\JXOD\DQ�*DPD�YH�
DUNDGDúODUÕ��EX�DOJRU൴WPDODUÕQ�GDKD�YHU൴PO൴�oDOÕúPDODUÕQÕ�VD÷ODPÕúODUGÕU�>��@��
1XPDUDODQGÕUPD�DOJRU൴WPDODUÕ�൴oHU൴V൴QGH�HQ�SRS�OHU�RODQÕ�RODQ�(180�DOJR-
U൴WPDVÕQD�D൴W�E൴UoRN�X\JXODPD�EXOXQPDNWDGÕU��%X�X\JXODPDODUÕQ� ൴ON൴�RODUDN�
E൴O൴QHQ�X\JXODPD��DOJRU൴WPD\Õ�GD�JHO൴úW൴UHQ�6FKQRUU�YH�(XFKQHU� WDUDIÕQGDQ��
%.=�DOJRU൴WPDVÕQÕQ�DOW�൴úOHP൴�RODUDN�JHUoHNOHQP൴úW൴U�>�@��'DKD�VRQUD�'D÷GH-
OHQ�YH�6FKQH൴GHU��(180�DOJRU൴WPDVÕQD�SDUDOHO�SURJUDPODPD�WHNQ൴÷൴�X\JXOD-
\DUDN��൴ON�SDUDOHO�\DSÕOÕ�(180�X\JXODPDVÕQÕ�JHO൴úW൴UP൴úOHUG൴U�>��@�������\Õ-
OÕQGD��(180�DOJRU൴WPDVÕQD�D൴W�E൴U�EDúND�SDUDOHO�\DSÕOÕ�X\JXODPD�RODQ�6(����
&RUUH൴D�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�SUDW൴÷H�G|N�OP�úW�U�>��@�

.DIHV� WDEDQOÕ� NU൴SWRV൴VWHPOHUGH�NXOODQÕOPDN��]HUH� J�YHQO൴� SDUDPHWUH� VHo-
PH\H� \DUGÕPFÕ� RODQ� YH� EX� NU൴SWRV൴VWHPOHUGH� EXOXQDQ� 693� SUREOHPOHU൴Q൴�
o|]PHN�൴o൴Q�JHO൴úW൴U൴OHQ�HOHPH�YH�QXPDUDODQGÕUPD�DOJRU൴WPDODUÕ�oDOÕúPD\D�
EDúODPDGDQ� |QFH��*UDP�6FKP൴GW� >��@�� ///� >��@� YH�%.=� J൴E൴� ൴QG൴UJHPH�
DOJRU൴WPDODUÕ��NDIHVOHU൴Q�ER\XWODUÕQÕ�൴QG൴UJHPHN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU��
øQG൴UJHPH�DOJRU൴WPDODUÕ�൴oHU൴V൴QGH�HQ�YHU൴PO൴�oDOÕúDQ�%.=�DOJRU൴WPDVÕ��///�
൴QG൴UJHPH�DOJRU൴WPDVÕQÕQ� IDUNOÕ�YHUV൴\RQODUÕQÕ�YH�QXPDUDODQGÕUPD�DOJRU൴W-
PDODUÕQÕ� DOW� ൴úOHP� RODUDN� NXOODQPDNWDGÕU�� ///� ൴QG൴UJHPH� DOJRU൴WPDVÕQÕQ�
EORNOX�KkO൴�>��@�RODQ�%.=�DOJRU൴WPDVÕ��6FKQRUU�YH�(XFKQHU�WDUDIÕQGDQ�RU-
WD\D�oÕNDUÕOPÕúWÕU�YH�GDKD�VRQUD�SUDW൴÷H�G|N�OP�úW�U�>�@��&KHQ�YH�1JX\HQ��
%.=�DOJRU൴WPDVÕQÕQ�IDUNOÕ�E൴U�YHUV൴\RQX�RODQ�%.=�����DOJRU൴WPDVÕQÕ��HUNHQ�
GXUGXUPD�>��@��NDGHPHO൴�൴QG൴UJHPH�YH�EXGDPDOÕ�QXPDUDODQGÕUPD�\|QWHP-
OHU൴Q൴� NXOODQDUDN� RUWD\D� oÕNDUPÕúODUGÕU� YH� DOJRU൴WPDQÕQ� X\JXODPDVÕQÕ� JH-
O൴úW൴UP൴úOHUG൴U� >��@�� ����� \ÕOÕQGD� /൴X� YH� DUNDGDúODUÕ�� %.=� DOJRU൴WPDVÕQÕQ�
SDUDOHO�\DSÕOÕ�RODQ�X\JXODPDVÕQÕ�WDQÕWPÕúODUGÕU�>��@��&RUUH൴D��IDUNOÕ�EORNODU�
�]HU൴QGH�SDUDOHO�RODUDN�൴úOHP�\DSDE൴OHFHN�úHN൴OGH��%.=�DOJRU൴WPDVÕQÕQ�E൴U�
EDúND�YHUV൴\RQX�RODQ�$&%.=�DOJRU൴WPDVÕQÕ�|QHUP൴úW൴U�YH�EX�DOJRU൴WPDQÕQ�
X\JXODPDVÕQÕ�JHO൴úW൴UP൴úW൴U�>��@�
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�������0WNUYFSFQN_�>F_æQæR�0´Y´UMFSJQJWN
(OHPH��QXPDUDODQGÕUPD�YH�൴QG൴UJHPH�DOJRU൴WPDODUÕQD�D൴W�X\JXODPDODUÕQ�JHO൴ú-
W൴U൴OPHV൴QGH�DOW\DSÕ�RODUDN�NXOODQÕODE൴O൴U�\DSÕGD�RODQ�YH�൴oOHU൴QGH�E൴UoRN�KD]ÕU�
E൴OHúHQ൴�EDUÕQGÕUDQ�\D]ÕOÕP�N�W�SKDQHOHU൴�EXOXQPDNWDGÕU��%X�\D]ÕOÕP�N�W�SKD-
QHOHU൴�൴oHU൴V൴QGH�HQ�SRS�OHU�N�W�SKDQHOHUGHQ�E൴U൴V൴�RODQ�17/��&���SURJUDPOD-
PD�G൴O൴�൴OH�JHO൴úW൴U൴OP൴úW൴U��$oÕN�ND\QDN�NRGOX�RODQ�17/�N�W�SKDQHV൴��NU൴SWDQD-
O൴]�DOJRUW൴PDODUÕQÕQ�൴úOHP�\DSDUNHQ�VÕNOÕNOD�NXOODQGÕNODUÕ�GH÷൴ú൴N�PDWHPDW൴NVHO�
൴úOHPOHU൴� YH� *UDP�6FKP൴GW�� ///�� 1XPDUDODQGÕUPD�� %.=� J൴E൴� DOJRU൴WPDODUÕ�
KD]ÕU�IRQNV൴\RQ�RODUDN�൴oHU൴V൴QGH�EDUÕQGÕUPDNWDGÕU��2OGXNoD�൴OJ൴�J|UHQ�E൴U�EDú-
ND�\D]ÕOÕP�N�W�SKDQHV൴�RODQ�ISOOO�N�W�SKDQHV൴�>��@��&���SURJUDPODPD�G൴O൴�൴OH�
JHO൴úW൴U൴OP൴úW൴U�YH�DoÕN�ND\QDN�NRGOX�E൴U�\D]ÕOÕP�N�W�SKDQHV൴G൴U��.U൴SWDQDO൴]�DO-
JRU൴WPDODUÕQÕQ�DOW�൴úOHP�RODUDN�V�UHNO൴�NXOODQGÕNODUÕ�PDWHPDW൴NVHO�൴úOHPOHU൴�YH�
*UDP�6FKP൴GW��///��QXPDUDODQGÕUPD��%.=��.OH൴Q¶൴Q�(Q�<DNÕQ�.RPúX�>��@�
J൴E൴�DOJRU൴WPDODUÕ�NXOODQÕOPD\D�KD]ÕU�\DSÕODU�RODUDN�EXOXQGXUDQ�ISOOO�N�W�SKD-
QHV൴QGH��EX�KD]ÕU�\DSÕODU�NXOODQÕODUDN�JHO൴úW൴U൴OHQ�*DXVV6൴HYH�HOHPH�X\JXODPDVÕ�
GD�EXOXQPDNWDGÕU��$oÕN�ND\QDN�NRGOX�RODQ�E൴U�EDúND�|QHPO൴�\D]ÕOÕP�N�W�SKD-
QHV൴�RODQ�SOOO�N�W�SKDQHV൴GH�>��@�&���SURJUDPODPD�G൴O൴�൴OH�JHUoHNOHQP൴úW൴U��SOOO�
N�W�SKDQHV൴�൴oHU൴V൴QGH��PDWHPDW൴NVHO�൴úOHP�\DSÕODUÕQÕ�YH�///��1XPDUDODQGÕU-
PD��%.=�J൴E൴�E൴UoRN�DOJRU൴WPD\Õ�EXOXQGXUPDNWDGÕU��

9FGQT������>F_æQæR�P´Y´UMFSJQJWNSNS�N�JWINPQJWN�Z^LZQFRFQFW�[J�GNQJĒJSQJW
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6DWÕOPÕú� YH�$NOH\OHN� WDUDIÕQGDQ� JHO൴úW൴U൴OHQ� E൴U� EDúND� \D]ÕOÕP� N�W�SKDQHV൴��
PRG�OHU�\DSÕGD�RODFDN�úHN൴OGH��NU൴SWDQDO൴]�DOJRU൴WPDODUÕQD�D൴W�X\JXODPDODU-
GD� DOW\DSÕ� RODFDN� úHN൴OGH� WDVDUODQPÕúWÕU� >��@�� *DXVV6൴HYH�� 3UR*DXVV6൴HYH��
+DVK6൴HYH�� (180� YH� %.=� DOJRU൴WPDODUÕQD� D൴W� X\JXODPDODU� JHO൴úW൴U൴O൴UNHQ�
NXOODQÕODQ�EX�PRG�OHU�\D]ÕOÕP�DOW\DSÕ�N�W�SKDQHV൴��&�SURJUDPODPD�G൴O൴�NXO-
ODQÕODUDN�JHO൴úW൴U൴OP൴úW൴U�� 6DWÕOPÕú� YH�$NOH\OHN� WDUDIÕQGDQ�JHO൴úW൴U൴OHQ�EX�\D-
]ÕOÕP�N�W�SKDQHV൴��PDWHPDW൴NVHO� ൴úOHPOHU൴�YH�*UDP�6FKP൴GW��///��(180��
*DXVV5HGXFH�>�@��.OH൴Q¶൴Q�(Q�<DNÕQ�.RPúX�DOJRU൴WPDODUÕQÕ�E൴UHU�PRG�O�ROD-
UDN�൴oHUPHNWHG൴U��øoHU൴V൴QGH��oHú൴WO൴�HOHPH�YH�QXPDUDODQGÕUPD�DOJRU൴WPDODUÕ-
QÕQ�SDUDOHO�\DSÕOÕ�YH�\�NVHN�SHUIRUPDQVOÕ�X\JXODPDODUÕQÕ�EDUÕQGÕUPDNWD�RODQ�
/86$� \D]ÕOÕP� N�W�SKDQHV൴��0DU൴DQR� WDUDIÕQGDQ� JHO൴úW൴U൴OP൴úW൴U� >��@�� .DIHV�
WDEDQOÕ�NU൴SWRJUDI൴�DODQÕQGD�HQ�oRN�൴OJ൴�J|UPHNWH�RODQ�ISOOO��17/��SOOO�\D]ÕOÕP�
N�W�SKDQHOHU൴Q൴Q� YH�PRG�OHU� \D]ÕOÕP� N�W�SKDQHV൴Q൴Q� ൴oHUG൴÷൴� X\JXODPDODU��
7DEOR����¶GH�J|VWHU൴OPHNWHG൴U�

7.3.  07å59&3&1å?�&1,47å92&1&7.

%X�E|O�PGH�� HQ� NÕVD� YHNW|U� SUREOHP൴Q൴Q� o|]�P�� ൴o൴Q� NXOODQÕOPDNWD� RODQ�
*DXVV6൴HYH�� 3UR*DXVV6൴HYH�� +DVK6൴HYH� HOHPH� DOJRU൴WPDODUÕQGDQ�� (180�
QXPDUDODQGÕUPD�DOJRU൴WPDVÕQGDQ�YH�%.=�൴QG൴UJHPH�DOJRU൴WPDVÕQGDQ�EDK-
VHG൴OPHNWHG൴U�

������� *QJRJ�9FGFSQæ�&QLTWNYRFQFW

693�SUREOHP൴Q൴Q�o|]�P��൴o൴Q�JHO൴úW൴U൴OP൴ú�YH�oR÷XQOXNOD�D\QÕ�PDQWÕN�DOWÕQGD�
YH� oDOÕúPD� G�]HQ൴QGH� ൴úOHP� \DSPDN� RODQ� HOHPH� DOJRU൴WPDODUÕQGDQ��*DXVV-
6൴HYH��3UR*DXVV6൴HYH�YH�+DVK6൴HYH�DOJRU൴WPDODUÕQD�D൴W�|]HOO൴NOHU��EX�EDúOÕN�
DOWÕQGD�DQODWÕOPDNWDGÕU��%X�NU൴SWDQDO൴]�DOJRU൴WPDODUÕQD�D൴W�oDOÕúPD�G�]HQOHU൴��
V|]GH�NRGODU��]HU൴QGHQ�DQODWÕOPDNWDGÕU��$\UÕFD��EX�DOJRU൴WPDODUD�D൴W�NDUPDúÕN-
OÕN�GH÷HUOHU൴Q൴��൴oHUG൴NOHU൴�DQD�PDQWÕNODUÕQÕ�YH�WHPHO�൴úOHPOHU൴Q൴�NDUúÕODúWÕUDQ�
E൴U�WDEOR�VXQXOPDNWDGÕU��7DEOR������

��������� ,FZXX8NJ[J�[J�5WT,FZXX8NJ[J�*QJRJ�&QLTWNYRFQFWæ

0൴FF൴DQF൴R�YH�9RXOJDU൴V�WDUDIÕQGDQ�RUWD\D�oÕNDUWÕODQ�*DXVV6൴HYH�HOHPH�DOJR-
U൴WPDVÕQÕQ�DQD�G�ú�QFHV൴��NDIHV�YHNW|UOHU൴Q൴Q�EXOXQGX÷X�O൴VWH�\DSÕVÕQD�KHU�E൴U�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

240

൴WHUDV\RQGD�GDKD�NÕVD�RODFDN�úHN൴OGH�E൴U�NDIHV�YHNW|U��GkK൴O�HWPHNW൴U��%X�DQD�
G�ú�QFH\H�HN�RODUDN�*DXVV6൴HYH�DOJRU൴WPDVÕ��NDIHV�YHNW|UOHU൴Q൴Q�EXOXQGX÷X�
YHNW|UOHU�൴OH�\HQ൴�EXOGX÷X�NDIHV�YHNW|U�Q��൴QG൴UJHPHNWHG൴U��gNO൴G�X]XQOX÷X-
QX�N�o�OWPHN���%X�൴úOHPGHQ�VRQUD��൴QG൴UJHG൴÷൴�\HQ൴�NDIHV�YHNW|U��൴OH�O൴VWHGH�
EXOXQDQ�NDIHV�YHNW|UOHU൴Q൴�൴QG൴UJHPHNWHG൴U�

$OJRU൴WPD��¶GH�EXOXQPDNWD�RODQ�V|]GH�NRGXQ�PDY൴�൴OH�\D]ÕOPÕú�VDWÕUODUÕ�NDO-
GÕUÕOÕQFD� HOGH� HG൴OHQ�*DXVV6൴HYH� DOJRU൴WPDVÕ� J൴UG൴� SDUDPHWUHOHU൴� RODUDN�� ൴Q-
G൴UJHQP൴ú�B�NDIHV൴Q൴�YH�GXUGXUPD�NU൴WHU൴�c�PDNV൴PXP�oDNÕúPD�VD\ÕVÕQÕ��VÕIÕU�
YHNW|U�VD\ÕVÕ��DOPDNWDGÕU��*DXVV6൴HYH�DOJRU൴WPDVÕ�E൴U�൴WHUDV\RQGD�൴ON�RODUDN��
|UQHN�YHNW|UOHU൴�VDNODPDN�൴o൴Q�NXOODQGÕ÷Õ�S�\Õ÷ÕQ�YHU൴�\DSÕVÕQGDQ�YH\D�.OH-
൴Q¶൴Q�(Q�<DNÕQ�.RPúX�DOJRU൴WPDVÕQÕ�NXOODQDUDN�\HQ൴�E൴U�v�|UQHN�YHNW|U�Q��
൴úOHPH�VRNPDNWDGÕU��%X�v�\HQ൴�|UQHN�YHNW|U��*DXVV5HGXFH�DOJRU൴WPDVÕ�WDUD-
IÕQGDQ�W�P�w�O൴VWH�YHNW|UOHU൴�NXOODQÕODUDN�൴QG൴UJHQPHNWHG൴U��øQG൴UJHQP൴ú�RODQ�
v�|UQHN�YHNW|U��NXOODQÕODUDN�W�P�w�O൴VWH�YHNW|UOHU൴��*DXVV5HGXFH�DOJRU൴WPDVÕ�
WDUDIÕQGDQ�൴QG൴UJHQPHNWHG൴U��øQG൴UJHPH�൴úOHPOHU൴�E൴WW൴NWHQ�VRQUD�*DXVV6൴HYH�
DOJRU൴WPDVÕ��൴QG൴UJHQP൴ú�v�YHNW|U�Q�Q�\HQ൴�gNO൴G�X]XQOX÷X�൴OH��൴QG൴UJHQPH-
GHQ�|QFHN൴�X]XQOX÷XQX�NDUúÕODúWÕUPDNWDGÕU��v�YHNW|U�Q�Q�X]XQOX÷XQGD�E൴U�GH-
÷൴ú൴NO൴N�\RN�൴VH��EX�YHNW|U�L�O൴VWH�YHU൴�\DSÕVÕQGD�HNOHQPHNWHG൴U��$QFDN�X]XQOXN�
GH÷൴úP൴ú�YH�VÕIÕUGDQ�IDUNOÕ�൴VH�v�YHNW|U���S�\Õ÷ÕQÕQD�GkK൴O�HG൴OPHNWHG൴U��(÷HU�
v�YHNW|U�Q�Q�\HQ൴�X]XQOX÷X�VÕIÕU�൴VH��cl�oDNÕúPD�VD\ÕVÕ�E൴U�DUWWÕUÕOPDNWDGÕU�YH�
*DXVV6൴HYH�DOJRU൴WPDVÕ�\HQ൴�E൴U�൴WHUDV\RQD�EDúODPDNWDGÕU��cl�oDNÕúPD�VD\ÕVÕ��
c�PDNV൴PXP�oDNÕúPD�VD\ÕVÕ�൴OH�D\QÕ�GH÷HUH�VDK൴S�ROGX÷XQGD�൴VH��*DXVV6൴HYH�
DOJRU൴WPDVÕ� oDOÕúPDVÕQÕ� VRQODQGÕUPDNWDGÕU� YH� HQ� NÕVD� NDIHV� YHNW|U�Q�� oÕNWÕ�
RODUDN�YHUPHNWHG൴U�

*DXVV6൴HYH�DOJRU൴WPDVÕ�J൴E൴�*DXVV�WDEDQOÕ�RODQ�3UR*DXVV6൴HYH�HOHPH�DO-
JRU൴WPDVÕ�� *DXVV6൴HYH� DOJRU൴WPDVÕ� �]HU൴QGH� XIDN� GH÷൴ú൴NO൴NOHU� \DSÕODUDN�
JHO൴úW൴U൴OP൴úW൴U�� /DDUKRYHQ� YH�0DU൴DQR� WDUDIÕQGDQ� JHO൴úW൴U൴OHQ� 3UR*DXVV-
6൴HYH� DOJRU൴WPDVÕ��*DXVV6൴HYH� DOJRU൴WPDVÕQGDN൴� D\QÕ� ൴úOHPOHU൴� NDGHPHO൴�
E൴U� úHN൴OGH� \DSPDNWDGÕU�� *DXVV6൴HYH� DOJRU൴WPDVÕ� ൴OH� KHPHQ� KHPHQ� D\QÕ�
G�ú�QFH�YH�oDOÕúPD�G�]HQ൴\OH�൴úOHP�\DSPDNWD�RODQ�3UR*DXVV6൴HYH�DOJR-
U൴WPDVÕ��J൴UG൴�SDUDPHWUHV൴�RODUDN�DOGÕ÷Õ�NDIHV൴�N�o�N�DOW�SDUoDODUD�D\ÕUPDN-
WDGÕU�YH�HQ�N�o�N�DOW�NDIHV�SDUoDVÕ��]HU൴QGH�൴úOHP�\DSPD\D�EDúODPDNWDGÕU��
%XQD�NDUúÕQ�*DXVV6൴HYH�DOJRU൴WPDVÕ�൴VH��W�P�NDIHV൴�NXOODQDUDN�oDOÕúPDVÕ-
QD�EDúODPDNWDGÕU�



0FKJX�9FGFSQæ�0WNUYTLWFKNIJ�0ZQQFSæQFS�?TW�5WTGQJRQJWNS�0WNUYFSFQN_N�[J�>F_æQæR�0´Y´UMFSJQJWN

241

6|]GH� NRGX� $OJRU൴WPD� �¶GH� EXOXQPDNWD� RODQ� 3UR*DXVV6൴HYH� DOJRU൴WPDVÕ��
*DXVV6൴HYH� DOJRU൴WPDVÕQGDN൴� J൴UG൴� SDUDPHWUHOHU൴QH� HN�RODUDN�� DOW� NDIHVOHU൴Q�
ER\XWODUÕQÕ� EHO൴UOH\HQ�kademe� VDE൴W൴Q൴� J൴UG൴� SDUDPHWUHV൴� RODUDN� DOPDNWDGÕU��
kademe�VDE൴W൴�൴OH�EHO൴UOHQHQ�HQ�N�o�N�DOW�NDIHV�SDUoDVÕ�൴OH�൴úOHPH�EDúODPDNWD�
RODQ�3UR*DXVV6൴HYH� DOJRU൴WPDVÕ�� EX� DOW� NDIHV�SDUoDVÕ� �]HU൴QGH��*DXVV6൴HYH�
DOJRU൴WPDVÕQGDN൴� ൴úOHPOHU൴Q� D\QÕVÕQÕ� \DSPDNWDGÕU�� cl oDNÕúPD� VD\ÕVÕ�� c� GXU-
GXUPD�NU൴WHU൴QH�XODúWÕ÷ÕQGD�൴VH�3UR*DXVV6൴HYH�DOJRU൴WPDVÕ��kademe�VDE൴W൴Q൴Q�
GH÷HU൴Q൴�DUWWÕUDUDN�E൴U�VRQUDN൴�DOW�NDIHV�SDUoDVÕ��]HU൴QGH�൴úOHP൴QH�GHYDP�HW-
PHNWHG൴U��7�P�NDIHV� �]HU൴QGH� ൴úOHP�\DSWÕNWDQ� VRQUD� YH�kademe� VDE൴W൴� VRQ�
VHY൴\HGH�ROGX÷XQGD�3UR*DXVV6൴HYH�DOJRU൴WPDVÕ�� ൴úOHP൴Q൴� VRQODQGÕUPDNWDGÕU�
YH�oÕNWÕ�RODUDN�HQ�NÕVD�YHNW|U��G|QG�UPHNWHG൴U�

��������� -FXM8NJ[J�*QJRJ�&QLTWNYRFXæ

(Q� \DNÕQ� NRPúX� DUDPD� oDOÕúPDODUÕQGD� ൴\൴� E൴O൴QPHNWH� RODQ�/6+� \|QWHP൴Q൴�
NXOODQPDNWD�RODQ�+DVK6൴HYH�HOHPH�DOJRU൴WPDVÕQÕQ�oDOÕúPD�G�]HQ൴�YH�DOWÕQ-
GDN൴�DQD�G�ú�QFH��*DXVV6൴HYH�HOHPH�DOJRU൴WPDVÕ� ൴OH�KHPHQ�KHPHQ�D\QÕGÕU��
%X� ൴N൴� HOHPH� DOJRU൴WPDVÕQÕQ� E൴UE൴U൴QGHQ� D\ÕUDQ� HQ� E�\�N� IDUN��*DXVV6൴HYH�
DOJRU൴WPDVÕ�NDIHV�YHNW|UOHU൴Q൴�൴QG൴UJHPHN�൴o൴Q�NXOODQDFD÷Õ�YHNW|UOHU൴�WHN�E൴U�
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O൴VWH�YHU൴�\DSÕVÕQGD�VDNODUNHQ��+DVK6൴HYH�DOJRU൴WPDVÕ�EX�O൴VWH�YHU൴�\DSÕVÕQD�HN�
RODUDN��YHNW|UOHU൴�NÕ\ÕP�WDEORODUÕQGD�WXWPDNWDGÕU�

*൴UG൴�SDUDPHWUHOHU൴�RODUDN��൴QG൴UJHQP൴ú�B�NDIHV൴Q൴�YH�GXUGXUPD�NU൴WHU൴�c�PDN-
V൴PXP�oDNÕúPD�VD\ÕVÕQÕ�DOPDNWD�RODQ�+DVK6൴HYH�DOJRU൴WPDVÕQÕQ�V|]GH�NRGX��
$OJRU൴WPD��¶GH�YHU൴OPHNWHG൴U��gUQHN�YHNW|UOHU൴Q�WXWXOGX÷X�S�\Õ÷ÕQ�YHU൴�\DSÕVÕ�
ve T�NÕ\ÕP�WDEORODUÕ�ERú�RODFDN�úHN൴OGH� ൴úOHPH�EDúOD\DQ�+DVK6൴HYH�DOJRU൴W-
PDVÕ�E൴U�൴WHUDV\RQGD�൴ON�RODUDN��S�\Õ÷ÕQ�YHU൴�\DSÕVÕQGDQ�DOPDNWD�ROGX÷X�YH\D�
.OH൴Q¶൴Q�(Q�<DNÕQ�.RPúX�DOJRU൴WPDVÕQÕQ��UHWPHNWH�ROGX÷X�\HQ൴�E൴U�v |UQHN�
YHNW|U�Q��൴úOHPH�VRNPDNWDGÕU��v�|UQHN�YHNW|U�Q���T�NÕ\ÕP�WDEORODUÕQGDN൴�w 
HQ�\DNÕQ�DGD\�YHNW|UOHU൴�൴OH�൴QG൴UJHPHNWH�RODQ�+DVK6൴HYH�DOJRU൴WPDVÕ��൴QG൴U-
JHQP൴ú�v�YHNW|U��൴OH�W�P�w�YHNW|UOHU൴Q൴�൴QG൴UJHPHNWHG൴U��'DKD�VRQUD�+DVK-
6൴HYH�DOJRU൴WPDVÕ��VÕIÕU�ROPD\DQ�൴QG൴UJHQP൴ú�w YHNW|UOHU൴Q൴�S�\Õ÷ÕQÕQD�GkK൴O�
HWPHNWHG൴U�YH�VÕIÕU�ROPD\DQ�൴QG൴UJHQP൴ú�v�YHNW|U�Q��T�NÕ\ÕP�WDEORODUÕQD�HN-
OHPHNWHG൴U��(÷HU�൴QG൴UJHQP൴ú�v YHNW|U��VÕIÕU�YHNW|U�൴VH�+DVK6൴HYH�DOJRU൴WPDVÕ��
cl oDNÕúPD�VD\ÕVÕQÕ�E൴U�DWWÕUPDNWDGÕU�YH�\HQ൴�E൴U�൴WHUDV\RQGD�൴úOHP൴QH�GHYDP�
HWPHNWHG൴U�� cl� oDNÕúPD� VD\ÕVÕ�� c� GXUGXUPD� NU൴WHU൴QH� XODúWÕ÷ÕQGD� oDOÕúPDVÕQÕ�
GXUGXUDQ�+DVK6൴HYH�DOJRU൴WPDVÕ�oÕNWÕ�RODUDN��J൴UG൴�SDUDPHWUHV൴�RODUDN�DOGÕ÷Õ�
NDIHV൴Q�HQ�NÕVD�gNO൴G�X]XQOX÷XQD�VDK൴S�YHNW|U��YHUPHNWHG൴U�
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EOR÷XQGDN൴�HQ�N�o�N�DODQÕ��YHNW|U��EXOPDNWDGÕU�
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\HUHO�NDIHV�EOR÷XQGDNL�HQ�N�o�N�DODQÕ��YHNW|U��EXOPDNWDGÕU��

$OJRULWPD� �
WH� V|]GH� NRGX� YHULOPHNWH� RODQ� (180� DOJRULWPDVÕ�� %.=� DOJRULWPDVÕQD� HQWHJUH�
RODFDN�úHNLOGH��݆�YH�݇� LQGHNVOHULQL�JLUGL�SDUDPHWUHOHUL�RODUDN�DOPDNWDGÕU��(180�DOJRULWPDVÕ��
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LúOHPLQLQ�VRQXFXQX�EXOGXNWDQ�VRQUDݐ���VHYL\HVLQGH�EXOXQPDNWD�RODQ�ȟ௧�YHݑ�௧�GH÷LúNHQOHULQH�ͳ�
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�%.=�൴QG൴UJHQP൴ú�NDIHV൴Q൴�oÕNWÕ�RODUDN�G|QG�UPHNWHG൴U��6FKQRUU�
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�����:>,:1&2&1&7�;*�>&?.1.2�0�9�5-&3*1*7å

(OHPH��QXPDUDODQGÕUPD�YH�%.=�J൴E൴�൴QG൴UJHPH�DOJRU൴WPDODUÕQD�D൴W��IDUNOÕ�\D-
]ÕOÕPVDO�|]HOO൴NOHUH�YH�\|QWHPOHUH�GD\DOÕ�oHú൴WO൴�X\JXODPDODU�JHO൴úW൴U൴OP൴úW൴U��
%X�X\JXODPDODU�JHO൴úW൴U൴O൴UNHQ�DOW\DSÕ�RODUDN��IDUNOÕ�|]HOO൴NOHUH�VDK൴S�\D]ÕOÕP�
N�W�SKDQHOHU൴�NXOODQÕOPÕúWÕU��%X�E|O�PGH��O൴WHUDW�UGH�|QHU൴OHQ�NU൴SWDQDO൴]�DO-
JRU൴WPDODUÕQD�D൴W�X\JXODPDODUD�YH�DoÕN�ND\QDN�NRGOX�\D]ÕOÕP�N�W�SKDQHOHU൴�
�]HU൴QGH�GXUXOPDNWDGÕU�

������� 0WNUYFSFQN_�&QLTWNYRFQFWæSF�&NY�:^LZQFRFQFW

(OHPH� DOJRU൴WPDODUÕQGDQ� RODQ�*DXVV6൴HYH� DOJRU൴WPDVÕQD� D൴W� ൴ON� VWDQGDUW�
X\JXODPD��0൴FF൴DQF൴R�YH�9RXOJDU൴V�WDUDIÕQGDQ�JHO൴úW൴U൴OP൴úW൴U�>�@��%X�*D-
XVV6൴HYH� X\JXODPDVÕ��&��� SURJUDPODPD� G൴O൴� NXOODQÕODUDN� JHUoHNOHQP൴ú-
W൴U�YH�DOW\DSÕ�RODUDN��DoÕN�ND\QDN�NRGOX�RODQ�17/�\D]ÕOÕP�N�W�SKDQHV൴Q൴�
NXOODQPDNWDGÕU��6DWÕOPÕú�YH�$NOH\OHN��NHQG൴�JHO൴úW൴UP൴ú�ROGXNODUÕ�PRG�OHU�
\D]ÕOÕP� DOW\DSÕ� N�W�SKDQHV൴� ൴OH�� *DXVV6൴HYH� DOJRU൴WPDVÕQD� D൴W� E൴U� EDúND�
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VWDQGDUW�X\JXODPD\Õ�JHO൴úW൴UP൴úOHUG൴U�>��@��%X�VWDQGDUW�*DXVV6൴HYH�X\JX-
ODPDVÕQGD�GXUGXUPD�NU൴WHU൴�RODUDN�� ൴úOHP�VÕUDVÕQGD�KDUFDQDQ�EHOOHN�DODQÕ�
NXOODQÕOPDNWDGÕU��0൴OGH�YH�DUNDGDúODUÕ��*DXVV6൴HYH�DOJRU൴WPDVÕQÕ�SDUDOHO�
\DSÕ\D�X\JXQ�RODUDN�J�QFHOOHP൴úOHUG൴U�YH�SUDW൴÷H�G|Q�úW�UP�úOHUG൴U�>��@��
3DUDOHO�\DSÕOÕ�EX�X\JXODPD��൴úOHP�VÕUDVÕQGD�YHNW|UOHU൴Q�HWUDIÕQGD�G|QG�÷��
YH� KHU� E൴U൴� E൴U� ൴ú� SDUoDFÕ÷Õ� �WKUHDG�� WDUDIÕQGDQ� NRQWURO� HG൴OHQ�� JHQHO� E൴U�
O൴VWHQ൴Q�E൴UNDo�SDUoDVÕQÕ� ൴oHUPHNWH�RODQ�E൴U�KDOND�\DSÕVÕQGDQ�ROXúPDNWD-
GÕU��*DXVV6൴HYH� DOJRU൴WPDVÕQÕQ� E൴U� EDúND� SDUDOHO� X\JXODPDVÕQÕ�� ,VK൴JXUR�
YH�DUNDGDúODUÕ�GD÷ÕWÕN�EHOOHN�\|QWHP൴�NXOODQDUDN�JHO൴úW൴UP൴úOHUG൴U�>��@��%X�
X\JXODPDGD�� KHU� E൴U� ൴ú� SDUoDFÕ÷Õ� JHQHO� O൴VWH\H� XODúDE൴OG൴÷൴QGHQ�� YHNW|U-
OHU൴Q� O൴VWHV൴� ൴ú� SDUoDFÕNODUÕ� DUDVÕQGD� IDUNOÕ� SDUoDODUD� E|O�QPH]OHU��0DU൴-
DQR� YH� DUNDGDúODUÕ�� N൴O൴WV൴]� ED÷ODQWÕOÕ� O൴VWH� \DSÕVÕQÕ� NXOODQDUDN� E൴U� G൴÷HU�
SDUDOHO�\DSÕOÕ�*DXVV6൴HYH�X\JXODPDVÕQÕ�JHUoHNOHP൴úOHUG൴U�>��@��%X�SDUD-
OHO�X\JXODPDGD�YHNW|UOHU��N൴O൴WV൴]�ED÷ODQWÕOÕ�O൴VWH�\DSÕVÕQGD�WXWXOPDNWDGÕU��
&38�NXOODQÕODUDN�JHO൴úW൴U൴OHQ�SDUDOHO�\DSÕOÕ�EX�X\JXODPDODU�GÕúÕQGD�<DQJ�
YH�DUNDGDúODUÕ� >��@��*38��]HU൴QGH�SDUDOHO�*DXVV6൴HYH�X\JXODPDVÕQÕ�JH-
O൴úW൴UP൴úOHUG൴U�

*DXVV6൴HYH� HOHPH� DOJRU൴WPDVÕ� RUWD\D� oÕNDQD� NDGDU�� 693� SUREOHP൴Q൴� SUDW൴N�
RODUDN�HQ�\D\JÕQ�úHN൴OGH�o|]PHNWH�RODQ�QXPDUDODQGÕUPD�DOJRU൴WPDODUÕQGDQ�HQ�
oRN�൴OJ൴�J|UHQ�(180�DOJRU൴WPDVÕQD�D൴W�E൴O൴QHQ�൴ON�VWDQGDUW�X\JXODPD\Õ��6FK-
QRUU�YH�(XFKQHU�WDUDIÕQGDQ��%.=�DOJRU൴WPDVÕQGD�DOW�൴úOHP�RODUDN�oDOÕúWÕUÕOPDN�
DPDFÕ\OD�JHO൴úW൴U൴OP൴úW൴U�>�@��%DúDUÕ�\�]GHV൴Q൴�YH�oÕNWÕ�VRQXoODUÕQÕQ�NDO൴WHV൴Q൴�
G�ú�UPHN�SDKDVÕQD��KHVDSODPD�PDO൴\HW൴QGHQ�NDoPDN�DGÕQD�EX�X\JXODPDGD��
EXGDPD�\|QWHP൴�NXOODQÕOPDNWDGÕU��(180�DOJRU൴WPDVÕQD�D൴W�൴ON�SDUDOHO�\DSÕOÕ�
X\JXODPD\Õ�'D÷GHOHQ�YH�DUNDGDúODUÕ�JHUoHNOHP൴úW൴U��%X�SDUDOHO�\DSÕOÕ�X\JX-
ODPD��NXOODQPDNWD�ROGX÷X�oHN൴UGHN�VD\ÕVÕQD�J|UH�GR÷UXVDO�KÕ]ODQPDODU�HOGH�
HWPHNWHG൴U��&RUUH൴D�YH�DUNDGDúODUÕ��SDUDOHO�SURJUDPODPD� WHNQ൴÷൴�NXOODQDUDN��
E൴U�EDúND�SDUDOHO�\DSÕOÕ�RODQ�QXPDUDODQGÕUPD�X\JXODPDVÕQÕ�JHUoHNOHP൴úOHUG൴U�
>��@��6(���RODUDN�DGODQGÕUÕODQ�EX�X\JXODPD��'D÷GHOHQ�YH�DUNDGDúODUÕ� WDUD-
IÕQGDQ� JHO൴úW൴U൴OHQ� SDUDOHO�(180�X\JXODPDVÕQGDQ�GDKD� YHU൴PO൴� E൴U� úHN൴OGH�
oDOÕúPDNWDGÕU�

øON�NH]�6FKQRUU�YH�(XFKQHU�WDUDIÕQGDQ�SUDW൴÷H�G|Q�úW�U�OHQ�>�@�%.=�൴Q-
G൴UJHPH�DOJRU൴WPDVÕQÕ��/൴X�YH�DUNDGDúODUÕ�SDUDOHO�SURJUDPODPD�WHNQ൴÷൴Q൴�
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NXOODQDUDN�X\JXODPÕúODUGÕU�>��@��1XPDUDODQGÕUPD�൴úOHPOHU൴Q൴��IDUNOÕ�\HUHO�
NDIHV�EORNODUÕ��]HU൴QGH�SDUDOHO�RODUDN�\DSPDNWD�RODQ�EX�X\JXODPD��///�
൴QG൴UJHPH�DOJRU൴WPDVÕQGD�NDIHV൴Q�WDPDPÕQÕ�൴úOHPH�VRNPDNWDGÕU��%.=�DO-
JRU൴WPDVÕQÕQ�E൴U�G൴÷HU�YHUV൴\RQX�RODQ�$&%.=�DOJRU൴WPDVÕ��&RUUH൴D� WDUD-
IÕQGDQ�SDUDOHO�SURJUDPODPD�WHNQ൴÷൴�NXOODQÕODUDN�JHO൴úW൴U൴OP൴úW൴U�>��@��$&-
%.=�DOJRU൴WPDVÕQD�D൴W�SDUDOHO�X\JXODPD��DOW�൴úOHP�RODUDN�NXOODQPDNWD�RO-
GX÷X�QXPDUDODQGÕUPD�DOJRU൴WPDVÕQÕ��SDUDOHO�RODUDN�IDUNOÕ�EORNODU��]HU൴QGH�
൴úOHPH�VRNPDNWDGÕU�

�������>F_æQæR�0´Y´UMFSJQJWN

.U൴SWDQDO൴]�DOJRU൴WPDODUÕQD�D൴W�VWDQGDUW�YH\D�SDUDOHO�\DSÕOÕ�X\JXODPDODUÕ�JH-
O൴úW൴UPHN� ൴o൴Q�� DOW\DSÕ� RODUDN� NXOODQÕOPDN� DPDoOÕ� \D]ÕOÕP� N�W�SKDQHOHU൴QH�
൴KW൴\Do�GX\XOPDNWDGÕU��.U൴SWDQDO൴]�DOJRU൴WPDODUÕQGD�DOW�൴úOHP�RODUDN�NXOOD-
QÕOPDNWD�RODQ�E൴OHúHQOHU൴�YH�\|QWHPOHU൴�൴oHUPHNWH�RODQ�EX�\D]ÕOÕP�N�W�SKD-
QHOHU൴Q൴Q�E൴U�NÕVPÕ�DoÕN�ND\QDN�NRGOX�RODUDN�EXOXQPDNWDGÕU�

.DIHV� WDEDQOÕ� NU൴SWRJUDI൴� DODQÕQGD�PHYFXW� RODQ� HQ� |QHPO൴� YH� HQ� SRS�OHU�
\D]ÕOÕP�N�W�SKDQHOHU൴Q൴Q�EDúÕQGD�� ISOOO� DoÕN�ND\QDN�NRGOX�\D]ÕOÕP�N�W�S-
KDQHV൴� JHOPHNWHG൴U�� &��� SURJUDPODPD� G൴O൴� NXOODQÕODUDN� JHO൴úW൴U൴OHQ� ISOOO�
\D]ÕOÕP�N�W�SKDQHV൴��///�DOJRU൴WPDVÕQD�D൴W�ND\DQ�QRNWD�KDWDODUÕ�൴o൴Q�JHO൴ú-
W൴U൴OP൴ú��///)3��DOJRU൴WPDODUÕQ�YHU൴PO൴�X\JXODPDODUÕQÕ�൴oHUPHNWHG൴U��%.=�
DOJRU൴WPDVÕQÕQ�IDUNOÕ�YHUV൴\RQODUÕQÕQ��%.=������YHU൴PO൴�X\JXODPDODUÕQÕ�GD�
EDUÕQGÕUPDNWD�RODQ�ISOOO�N�W�SKDQHV൴��oHú൴WO൴�HOHPH��*DXVV6൴HYH��YH�QXPD-
UDODQGÕUPD� X\JXODPDODUÕQÕQ� NXOODQÕOPDVÕQD� GD� ൴PNkQ� VD÷ODPDNWDGÕU�� ISOOO�
N�W�SKDQHV൴�D\UÕFD��&93�SUREOHP൴Q൴Q�o|]�P��൴o൴Q�E൴U�QXPDUDODQGÕUPD�DO-
JRU൴WPDVÕ�GD�VD÷ODPDNWDGÕU�

ISOOO�\D]ÕOÕP�N�W�SKDQHV൴Q൴�JHO൴úW൴U൴OPHGHQ�|QFH�HQ�oRN�൴OJ൴�J|UPHNWH�RODQ�
17/�DoÕN�ND\QDNOÕ�\D]ÕOÕP�N�W�SKDQHV൴��&���SURJUDPODPD�G൴O൴�NXOODQÕODUDN�
JHO൴úW൴U൴OP൴úW൴U��%X�\D]ÕOÕP�N�W�SKDQHV൴��NDIHV�WDEDQOÕ�NU൴SWRJUDI൴�DODQÕ�൴o൴Q��
///� YH� %.=� DOJRU൴WPDODUÕQÕQ� SUDW൴N� RODUDN� NXOODQÕOPDVÕQD� RODQDN� VD÷OD-
PDNWDGÕU��17/�\D]ÕOÕP�N�W�SKDQHV൴��\�NVHN�KDVVDV൴\HW�൴OH�൴úOHP�\DSÕOPDVÕ-
QD�൴]൴Q�YHUPHNWHG൴U�YH�EX�VD\HGH�HOGH�HG൴OHQ�oÕNWÕODUGD�ROXúDQ�KDWD�RUDQOD-
UÕQÕ�HQ�D]D�൴QG൴UPHNWHG൴U�
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ISOOO�YH�17/�\D]ÕOÕP�N�W�SKDQHOHU൴�GÕúÕQGD�SOOO�N�W�SKDQHV൴��&���SURJUDP-
ODPD�G൴O൴��]HU൴QGH�JHUoHNOHúP൴úW൴U��SOOO�\D]ÕOÕP�N�W�SKDQHV൴�൴oHU൴V൴QGH��///��
%.=�YH�693�SUREOHP൴Q൴�o|]PHNWH�RODQ�DOJRU൴WPDODUD�D൴W�oHú൴WO൴�X\JXODPD-
ODUÕ�EDUÕQGÕUPDNWDGÕU��%X�\D]ÕOÕP�N�W�SKDQHV൴��///�൴QG൴UJHPH�DOJRU൴WPDVÕ-
QÕQ�NODV൴N�YH�6൴HJHO�>��@�J൴E൴�YHUV൴\RQODUÕQÕQ�X\JXODPDODUÕQÕ�൴oHUPHNWHG൴U��
%൴U�G൴÷HU�൴QG൴UJHPH�DOJRU൴WPDVÕ�RODQ�%.=�DOJRU൴WPDVÕQÕQ�6FKQRUU�YH�(XFK-
QHU��3U൴PDO�'XDO�>��@�J൴E൴�oHú൴WOHU൴QH�D൴W�X\JXODPDODUÕ�VD÷ODPDNWD�RODQ�SOOO�
\D]ÕOÕP� N�W�SKDQHV൴�� .DQQDQ�6FKQRUU�(XFKQHU� QXPDUDODQGÕUPD� DOJRU൴W-
PDVÕQÕQ�X\JXODPDVÕQÕ�VXQPDNWDGÕU��%X�\D]ÕOÕP�N�W�SKDQHV൴QGH��/൴VW6൴HYH�
HOHPH�DOJRU൴WPDVÕQÕQ�oHú൴WOHU൴�൴OH�E൴UO൴NWH��*DXVV6൴HYH�HOHPH�DOJRU൴WPDVÕ�GD�
EXOXQPDNWDGÕU�

%൴U� G൴÷HU� DoÕN� ND\QDN� NRGOX� \D]ÕOÕP� N�W�SKDQHV൴� RODQ� PRG�OHU� \D]ÕOÕP�
DOW\DSÕ� N�W�SKDQHV൴� >��@��&� SURJUDPODPD� G൴O൴� NXOODQÕODUDN� JHO൴úW൴U൴OP൴úW൴U��
0RG�OHU�\D]ÕOÕP�N�W�SKDQHV൴�൴oHU൴V൴QGH��NU൴SWDQDO൴]�X\JXODPDODUÕQÕQ�JHO൴ú-
W൴U൴OPHV൴�൴o൴Q�NXOODQÕODE൴OHFHN�*UDP�6FKP൴GW��///��///)3��*DXVV5HGXFH��
(180��.OH൴Q¶൴Q�(Q�<DNÕQ�.RPúX��QHDU$�>��@�YH�UDQG5RXQG�>��@��DOJRU൴W-
PDODUÕQÕQ�WHPHO�YHUV൴\RQODUÕQD�D൴W�PRG�OOHU�EXOXQPDNWDGÕU�����E൴W�P൴PDU൴\H�
X\JXQ�RODUDN�WDVDUODQPÕú�EX�\D]ÕOÕP�N�W�SKDQHV൴�NXOODQÕODUDN��*DXVV6൴HYH��
3UR*DXVV6൴HYH��+DVK6൴HYH�YH�6FKQRUU�YH�(XFKQHU¶൴Q�%.=�DOJRU൴WPDODUÕQD�
D൴W�YHU൴PO൴�X\JXODPDODU�JHO൴úW൴U൴OP൴úW൴U�YH�EX�X\JXODPDODU�N�W�SKDQH�൴oHU൴-
V൴QGH�oDOÕúWÕUÕODE൴O൴U�E൴U�SURJUDP�RODUDN�EXOXQPDNWDGÕUODU�>��@�

.U൴SWDQDO൴]�DOJRU൴WPDODUÕQD�D൴W�X\JXODPDODUÕQ�JHO൴úW൴U൴OPHV൴� ൴o൴Q�NXOODQÕOD-
E൴OHFHN�EDúND�\D]ÕOÕP�N�W�SKDQHOHU൴�GH�EXOXQPDNWDGÕU��%X�\D]ÕOÕP�N�W�S-
KDQHOHU൴QGHQ��%DED൴�(Q�<DNÕQ�'�]OHPOHU�DOJRU൴WPDVÕQD�>��@�D൴W�X\JXODPD\Õ�
൴oHUPHNWH� RODQ�+DVNHOO� ൴o൴Q� NDIHVOHU� SDNHW൴� N�W�SKDQHV൴� >��@�� WHPHO� ///�
DOJRU൴WPDVÕQD�YH�///)3�DOJRU൴WPDVÕQD�D൴W�X\JXODPDODUÕ�EXOXQGXUPDNWDGÕU��
///�DOJRU൴WPDVÕQÕQ�oHú൴WO൴�YHUV൴\RQODUÕQD�YH�%.=�DOJRU൴WPDVÕQD�D൴W�X\JX-
ODPDODUÕ��///%DVHV�൴V൴PO൴�E൴U�SDNHW�൴oHU൴V൴QGH�EDUÕQGÕUPDNWD�RODQ�0$&$-
8/$<��\D]ÕOÕP�N�W�SKDQHV൴�>��@��EX�X\JXODPDODUÕ�IDUNOÕ�KDVVDV൴\HW�RUDQ-
ODUÕQGD�NXOODQÕPÕQD�RODQDN�VD÷ODPDNWDGÕU��'R÷UXVDO�FHE൴U�YH�NDIHV�൴QG൴UJH-
PHV൴�൴o൴Q�KD]ÕU�\DSÕODU�VD÷ODPDNWD�RODQ�YH�&���SURJUDPODPD�G൴O൴�൴OH�JHO൴ú-
W൴U൴OP൴ú�WHPHO�\D]ÕOÕP�N�W�SKDQHV൴�>��@��///�DOJRU൴WPDVÕQÕ�YH�oHú൴WO൴�NDIHV�
|UQHNOHU൴Q൴�VXQPDNWDGÕU��&�SURJUDPODPD�G൴O൴�൴OH�\D]ÕOPÕú�YH�VD\ÕODU�WHRU൴V൴�
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\D]ÕOÕP�N�W�SKDQHV൴�RODQ�)/,17�>��@��RSW൴P൴]H�HG൴OP൴ú�///�DOJRU൴WPDVÕQD�
D൴W�X\JXODPD\Õ�EXOXQGXUPDNWDGÕU��%൴U�EDúND�///�X\JXODPDVÕQÕ� ൴oHUPHNWH�
RODQ�/൴',$�\D]ÕOÕP�N�W�SKDQHV൴�>��@��KHVDSODPDOÕ�VD\ÕODU�WHRU൴V൴QGH�NXOOD-
QÕOPDNWDGÕU�YH�&���SURJUDPODPD�G൴O൴�൴OH�JHO൴úW൴U൴OP൴úW൴U��///�YH�693�&93�
SUREOHPOHU൴Q൴Q�o|]�P��൴o൴Q�QXPDUDODQGÕUPD�X\JXODPDODUÕQÕ�൴oHUPHNWH�RODQ�
///SOXV�\D]ÕOÕP�N�W�SKDQHV൴� >��@�� -XO൴D� �]HU൴QGHQ�JHUoHNOHQP൴úW൴U�� ùHN൴O�
���¶GH��\D]ÕOÕP�N�W�SKDQHOHU൴QGH�EXOXQPDNWD�RODQ�EDúOÕFD�WHPHO�NU൴SWDQDO൴]�
X\JXODPDODUÕ�J|VWHU൴OPHNWHG൴U�

đJPNQ������>F_æQæR�P´Y´UMFSJQJWNSNS�[J�UFPJYQJWNSNS�N�JWINPQJWN�GFĒQæHF�Z^LZQFRFQFW�[J�
GNQJĒJSQJW

�����843:��;*�)*Ô*71*3)å72*1*7

.XDQWXP�VRQUDVÕ�G|QHP�൴o൴Q�J�YHQO൴�ROGX÷X�G�ú�Q�OPHNWH�RODQ�NDIHV� WD-
EDQOÕ�NU൴SWRV൴VWHP�D൴OHV൴QGH��NU൴SWDQDO൴]�\|QWHP൴�RODUDN�NXOODQÕOPDNWD�RODQ�
*DXVV6൴HYH�� 3UR*DXVV6൴HYH� YH�+DVK6൴HYH� HOHPH� DOJRU൴WPDODUÕQD� D൴W� RODQ�
DQD� G�ú�QFHOHU൴Q� YH� EX� DOJRU൴WPDODUÕQ� oDOÕúPD� G�]HQOHU൴Q൴Q� �]HU൴QGH� GX-
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UXOPXúWXU��%X�HOHPH�DOJRU൴WPDODUÕQÕQ�NDUPDúÕNOÕN�GH÷HUOHU൴��PDQWÕNODUÕ�YH�
WHPHO�൴úOHPOHU൴�7DEOR����¶GH�VXQXOPXúWXU��7DEOR�����J|]�|Q�QH�DOÕQGÕ÷ÕQGD��
HQ�G�ú�N�oDOÕúPD�]DPDQÕQD�VDK൴S�RODQ�DOJRU൴WPD�+DVK6൴HYH�DOJRU൴WPDVÕ\-
NHQ��HQ�G�ú�N�EHOOHN�DODQÕ�NXOODQDQ�DOJRU൴WPDQÕQ�൴VH�*DXVV6൴HYH�DOJRU൴WPDVÕ�
ROGX÷X�J|U�OP�úW�U�

.U൴SWDQDO൴]� DOJRU൴WPDODUÕQD� D൴W� X\JXODPDODUÕQ� JHO൴úW൴U൴OHE൴OPHV൴� ൴o൴Q� \D-
]ÕOÕP� N�W�SKDQHOHU൴QH� JHUHNV൴Q൴P� GX\XOPDNWDGÕU�� %X� QHGHQGHQ� GROD\Õ��
NU൴SWDQDO൴]�DOJRU൴WPDODUÕQGD�RUWDN�RODUDN�EXOXQPDNWD�RODQ�\DSÕODUÕ�YH�DOW�
DOJRU൴WPDODUÕ� X\JXODPD� úHNO൴QGH� ൴oHUPHNWH� RODQ�� E൴UoRN� \D]ÕOÕP� N�W�S-
KDQHV൴� JHO൴úW൴U൴OP൴úW൴U�� %X� \D]ÕOÕP� N�W�SKDQHOHU൴Q൴Q� EDúOÕFD� KDQJ൴� WHPHO�
X\JXODPDODUÕ� ൴oHUG൴NOHU൴�� 7DEOR� ���� YH� ùHN൴O� ���¶GH� |]HWOHQP൴úW൴U�� 7DEOR�
����YH�ùHN൴O�����൴QFHOHQG൴÷൴QGH��DoÕN�ND\QDN�NRGOX�RODQ�ISOOO�YH�SOOO�\D]Õ-
OÕP�N�W�SKDQHOHU൴Q൴Q��HQ�]HQJ൴Q�൴oHU൴÷H�VDK൴S�RODQ�N�W�SKDQHOHU�ROGXNODUÕ�
J|]OHPOHQP൴úW൴U�� %X� \D]ÕOÕP� N�W�SKDQHOHU൴�� |]HOO൴NOH� ISOOO� N�W�SKDQHV൴��
]HQJ൴Q� ൴oHU൴NOHU൴QGHQ� GROD\Õ� oRN� ൴OJ൴� J|UPHNWHG൴UOHU�� %൴U� G൴÷HU� \D]ÕOÕP�
N�W�SKDQHV൴�RODQ�17/�N�W�SKDQHV൴Q൴Q��E൴UoRN�X\JXODPDGD�DOW\DSÕ�RODUDN�
NXOODQÕOGÕ÷Õ�YH�KDVVDV�KHVDSODPD�|]HOO൴÷൴�ROGX÷X�J|U�OP�úW�U��.U൴SWDQDO൴]�
X\JXODPDODUÕQÕQ�JHO൴úW൴U൴OHE൴OPHV൴�൴o൴Q��DOW�൴úOHP�RODUDN�NXOODQÕOPDNWD�RODQ�
\DSÕODUÕ�YH�DOJRU൴WPDODUÕ�PRG�OHU�\DSÕGD�൴oHUPHNWH�RODQ�PRG�OHU�\D]ÕOÕP�
N�W�SKDQHV൴Q൴Q�൴VH��E൴UoRN�YHU൴PO൴�X\JXODPDGD�DOW\DSÕ�RODUDN�NXOODQÕOGÕ-
÷Õ�J|U�OP�úW�U��øQFHOHQHQ�G൴÷HU�\D]ÕOÕP�N�W�SKDQHOHU൴Q൴Q�YH�SDNHWOHU൴Q൴Q�
൴oHU൴V൴QGH�൴VH��oR÷XQOXNOD�///�DOJRU൴WPDVÕQD�D൴W�oHú൴WO൴�X\JXODPDODUÕQ�EX-
OXQGX÷X�VRQXFXQD�XODúÕOPÕúWÕU�

7HúHNN�U

%X�E|O�P��((($*����(����SURMH�QXPDUDVÕ� ൴OH�7h%ø7$.� WDUDIÕQGDQ�GHV-
WHNOHQP൴úW൴U�
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0&>3&01&7

>�@�� 3��:��6KRU��$OJRULWKPV�IRU�TXDQWXP�FRPSXWDWLRQ��GLVFUHWH�ORJDULWKPV�DQG�IDFWRULQJ��
LQ���3URFHHGLQJV���WK�DQQXDO�V\PSRVLXP�RQ�IRXQGDWLRQV�RI�FRPSXWHU�VFLHQFH��,HHH��
������SS�����±����

>�@�� '�� -�� %HUQVWHLQ�� ,QWURGXFWLRQ� WR� SRVW�TXDQWXP� FU\SWRJUDSK\�� LQ�� 3RVW�TXDQWXP�
FU\SWRJUDSK\��6SULQJHU��������SS���±���

>�@�� /��&KHQ��/��&KHQ��6��-RUGDQ��<��.��/LX��'��0RRG\��5��3HUDOWD��5��3HUOQHU��'��6PLWK�
7RQH��5HSRUW�RQ�SRVW�TXDQWXP�FU\SWRJUDSK\��9RO������86�'HSDUWPHQW�RI�&RPPHUFH��
1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\�������

>�@�� 6��$NOH\OHN��0��6R\VDOGÕ��.XDQWXP�E൴OJ൴VD\DUODU�൴OH�NU൴SWRDQDO൴]�YH�NXDQWXP�VRQUDVÕ�
J�YHQ൴O൴U�NU൴SWR�V൴VWHPOHU൴��6D÷ÕUR÷OX��0��ùHQRO��(GV����6൴EHU�*�YHQO൴N�YH�6DYXQPD��
)DUNÕQGDOÕN�YH�&D\GÕUÕFÕOÕN�&൴OW�,,��*UDI൴NHU�<D\ÕQODUÕ��SS�����±����

>�@�� 6�� $NOH\OHN�� .�� 6H\KDQ�� .XDQWXP� E൴OJ൴VD\DUODU� VRQUDVÕ� J�YHQ൴O൴U� NDIHV� WDEDQOÕ�
NU൴SWRV൴VWHP�WHPHOOHU൴QH�J൴U൴ú��൴Q��H��6D÷ÕUR÷OX��0��ùHQRO��(GV����6൴EHU�*�YHQO൴N�YH�
6DYXQPD��)DUNÕQGDOÕN�YH�&D\GÕUÕFÕOÕN�&൴OW�,,��*UDI൴NHU�<D\ÕQODUÕ��SS�����±����

>�@�� '��0LFFLDQFLR�� 3��9RXOJDULV�� )DVWHU� H[SRQHQWLDO� WLPH� DOJRULWKPV� IRU� WKH� VKRUWHVW�
YHFWRU�SUREOHP��LQ��3URFHHGLQJV�RI�WKH�WZHQW\�ILUVW�DQQXDO�$&0�6,$0�V\PSRVLXP�
RQ�'LVFUHWH�$OJRULWKPV��6,$0��������SS������±�����

>�@�� 7��/DDUKRYHQ��$��0DULDQR��3URJUHVVLYH�ODWWLFH�VLHYLQJ��LQ��,QWHUQDWLRQDO�&RQIHUHQFH�
RQ�3RVW�4XDQWXP�&U\SWRJUDSK\��6SULQJHU��������SS�����±����

>�@�� 7��/DDUKRYHQ��6LHYLQJ�IRU�VKRUWHVW�YHFWRUV�LQ�ODWWLFHV�XVLQJ�DQJXODU�ORFDOLW\�VHQVLWLYH��
KDVKLQJ��LQ��$QQXDO�&U\SWRORJ\�&RQIHUHQFH��6SULQJHU��������SS���±���

>�@�� &��3��6FKQRUU��0��(XFKQHU��/DWWLFH�EDVLV�UHGXFWLRQ��,PSURYHG�SUDFWLFDO�DOJRULWKPV�
DQG� VROYLQJ� VXEVHW� VXP� SUREOHPV�� 0DWKHPDWLFDO� SURJUDPPLQJ� ��� ������ ������� 
���±����

>��@��+�� 6DWLOPLV�� 6�� $NOH\OHN�� (IILFLHQW� LPSOHPHQWDWLRQV� RI� JDXVV�EDVHG� VLHYLQJ�
DOJRULWKPV��LQ��3URFHHGLQJV�RI�WKH�,(((���WK�6LJQDO�3URFHVVLQJ�DQG�&RPPXQLFDWLRQV�
$SSOLFDWLRQV�&RQIHUHQFH���������,(((�������

>��@��ISOOO� \D]ÕOÕPFÕODUÕ�� 7KH� ISOOO� ODWWLFH� UHGXFWLRQ� OLEUDU\� ������ �(ULúLP� WDULKL��
��������������85/�KWWSV���JLWKXE�FRP�ISOOO�ISOOO

>��@��9��6KRXS��YG���1WO��$� OLEUDU\� IRU�GRLQJ�QXPEHU� WKHRU\���������85/�KWWS�� ��ZZZ��
VKRXS��QHW�QWO��

>��@��SOOO�\D]ÕOÕPFÕODUÕ��7KH�SOOO�ODWWLFH�UHGXFWLRQ�OLEUDU\��������(ULúLP�WDULKL����������������
85/�KWWSV���IHOL[�IRQWHLQ�GH�SOOO�
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>��@��+��6DWÕOPÕú��6��$NOH\OHN��0RGXODU�VRIWZDUH�OLEUDU\��������(ULúLP�WDULKL����������������
85/�KWWSV���JLWKXE�FRP�KVDWLOPLV�PRGXODU�VRIWZDUH�OLEUDU\

>��@��7��/DDUKRYHQ��%��GH�:HJHU��)DVWHU�VLHYLQJ�IRU�VKRUWHVW�ODWWLFH�YHFWRUV�XVLQJ�VSKHULFDO�
ORFDOLW\�VHQVLWLYH� KDVKLQJ�� LQ�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &U\SWRORJ\� DQG�
,QIRUPDWLRQ�6HFXULW\�LQ�/DWLQ�$PHULFD��6SULQJHU��������SS�����±����

>��@��0��$MWDL��5��.XPDU��'��6LYDNXPDU��$�VLHYH�DOJRULWKP�IRU�WKH�VKRUWHVW�ODWWLFH�YHFWRU�
SUREOHP��LQ��3URFHHGLQJV�RI�WKH�WKLUW\�WKLUG�DQQXDO�$&0�V\PSRVLXP�RQ�7KHRU\�RI�
FRPSXWLQJ��������SS�����±����

>��@��3�� 4�� 1JX\HQ�� 7�� 9LGLFN�� 6LHYH� DOJRULWKPV� IRU� WKH� VKRUWHVW� YHFWRU� SUREOHP� DUH�
SUDFWLFDO��-RXUQDO�RI�0DWKHPDWLFDO�&U\SWRORJ\�����������������±����

>��@��$��0DULDQR��&��%LVFKRI��7��/DDUKRYHQ��3DUDOOHO��SUREDEOH��ORFN�IUHH�KDVK�VLHYH��$�
SUDFWLFDO�VLHYLQJ�DOJRULWKP�IRU�WKH�VYS��LQ���������WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
3DUDOOHO�3URFHVVLQJ��,(((��������SS�����±����

>��@��%��0LOGH��0��6FKQHLGHU��$�SDUDOOHO� LPSOHPHQWDWLRQ�RI�JDXVVVLHYH�IRU� WKH�VKRUWHVW�
YHFWRU� SUREOHP� LQ� ODWWLFHV�� LQ�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3DUDOOHO� &RPSXWLQJ�
7HFKQRORJLHV��6SULQJHU��������SS�����±����

>��@��7�� ,VKLJXUR�� 6�� .L\RPRWR��<��0L\DNH��7��7DNDJL�� 3DUDOOHO� JDXVV� VLHYH� DOJRULWKP��
6ROYLQJ� WKH� VYS� FKDOOHQJH� RYHU� D� ����GLPHQVLRQDO� LGHDO� ODWWLFH�� LQ�� ,QWHUQDWLRQDO�
:RUNVKRS�RQ�3XEOLF�.H\�&U\SWRJUDSK\��6SULQJHU��������SS�����±����

>��@��$��0DULDQR�� 6��7LPQDW�� &��%LVFKRI�� /RFN�IUHH� JDXVVVLHYH� IRU� OLQHDU� VSHHGXSV� LQ�
SDUDOOHO� KLJK� SHUIRUPDQFH� VYS� FDOFXODWLRQ�� LQ�� ����� ,(((� ��WK� ,QWHUQDWLRQDO�
6\PSRVLXP�RQ�&RPSXWHU�$UFKLWHFWXUH�DQG�+LJK�3HUIRUPDQFH�&RPSXWLQJ�� ,(((��
������SS�����±����

>��@��6��<��<DQJ��3��&��.XR��%��<��<DQJ��&��0��&KHQJ��*DXVV�VLHYH�DOJRULWKP�RQ�JSXV��LQ��
&U\SWRJUDSKHUV¶�7UDFN�DW�WKH�56$�&RQIHUHQFH��6SULQJHU��������SS����±���

>��@��5�� .DQQDQ�� ,PSURYHG� DOJRULWKPV� IRU� LQWHJHU� SURJUDPPLQJ� DQG� UHODWHG� ODWWLFH�
SUREOHPV��LQ��3URFHHGLQJV�RI�WKH�ILIWHHQWK�DQQXDO�$&0�V\PSRVLXP�RQ�7KHRU\�RI�
FRPSXWLQJ��������SS�����±����

>��@��8��)LQFNH��0��3RKVW��$�SURFHGXUH�IRU�GHWHUPLQLQJ�DOJHEUDLF�LQWHJHUV�RI�JLYHQ�QRUP��
LQ��(XURSHDQ�&RQIHUHQFH�RQ�&RPSXWHU�$OJHEUD��6SULQJHU��������SS�����±����

>��@��&��3��6FKQRUU��0��(XFKQHU��/DWWLFH�EDVLV�UHGXFWLRQ��,PSURYHG�SUDFWLFDO�DOJRULWKPV�
DQG�VROYLQJ�VXEVHW�VXP�SUREOHPV��LQ��,QWHUQDWLRQDO�6\PSRVLXP�RQ�)XQGDPHQWDOV�RI�
&RPSXWDWLRQ�7KHRU\��6SULQJHU��������SS����±���

>��@��1��*DPD��3��4��1JX\HQ��2��5HJHY��/DWWLFH�HQXPHUDWLRQ�XVLQJ�H[WUHPH�SUXQLQJ��LQ��
$QQXDO�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�WKH�7KHRU\�DQG�$SSOLFDWLRQV�RI�&U\SWRJUDSKLF�
7HFKQLTXHV��6SULQJHU��������SS�����±����
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>��@��g�� 'DJGHOHQ��0�� 6FKQHLGHU�� 3DUDOOHO� HQXPHUDWLRQ� RI� VKRUWHVW� ODWWLFH� YHFWRUV�� LQ��
(XURSHDQ�&RQIHUHQFH�RQ�3DUDOOHO�3URFHVVLQJ��6SULQJHU��������SS�����±����

>��@��)��&RUUHLD��$��0DULDQR��$��3URHQFD��&��%LVFKRI��(��$JUHOO��3DUDOOHO�LPSURYHG�VFKQRUU�
HXFKQHU�HQXPHUDWLRQ� IRU� WKH�FYS�DQG�VYS�� LQ���������WK�(XURPLFUR� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�3DUDOOHO��'LVWULEXWHG��DQG�1HWZRUN�%DVHG�3URFHVVLQJ��3'3���,(((��
������SS�����±����

>��@��3��4��1JX\HQ��%��9DOOHH��7KH�///�DOJRULWKP��6SULQJHU�������
>��@��+��:��/HQVWUD��$��.��/HQVWUD��/��/RYDV]��YG���)DFWRULQJ�SRO\QRPLDOV�ZLWK�UDWLRQDO�

FRHILFLHQWV�
>��@��*��+DQURW��;��3XMRO��'��6WHKOH��$QDO\]LQJ�EORFNZLVH�ODWWLFH�DOJRULWKPV�XVLQJ�G\QDPLFDO�

V\VWHPV��LQ��$QQXDO�&U\SWRORJ\�&RQIHUHQFH��6SULQJHU��������SS�����±����
>��@��<��&KHQ��3��4��1JX\HQ��%N]������%HWWHU�ODWWLFH�VHFXULW\�HVWLPDWHV��LQ��,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�WKH�7KHRU\�DQG�$SSOLFDWLRQ�RI�&U\SWRORJ\�DQG�,QIRUPDWLRQ�6HFXULW\��
6SULQJHU��������SS���±���

>��@��;��/LX��;��)DQJ��=��:DQJ��;��;LH��$�QHZ�SDUDOOHO�ODWWLFH�UHGXFWLRQ�DOJRULWKP�IRU�EN]�
UHGXFHG�EDVHV��6FLHQFH�&KLQD�,QIRUPDWLRQ�6FLHQFHV����������������±���

>��@��)��-��*��&RUUHLD��$VVHVVLQJ�WKH�KDUGQHVV�RI�VYS�DOJRULWKPV�LQ�WKH�SUHVHQFH�RI�FSXV�
DQG�JSXV��3K�'��WKHVLV��������

>��@��3��.OHLQ��)LQGLQJ�WKH�FORVHVW�ODWWLFH�YHFWRU�ZKHQ�LW¶V�XQXVXDOO\�FORVH��LQ��3URFHHGLQJV�
RI�WKH�HOHYHQWK�DQQXDO�$&0�6,$0�V\PSR��VLXP�RQ�'LVFUHWH�DOJRULWKPV��������SS��
���±����������������������������������������

>��@��$��0DULDQR��/XVD��WKH�KSF�OLEUDU\�IRU�ODWWLFH�EDVHG�FU\SWDQDO\VLV��&U\SWRORJ\�H3ULQW�
$UFKLYH��5HSRUW������������������85/�KWWSV���HSULQW�LDFU�RUJ���������

>��@��6��$NOH\OHN��+��6DWÕOPÕú��3DUDPHWHU�HVWLPDWLRQ�IRU�ODWWLFH�EDVHG�FU\SWRV\VWHPV�E\�
XVLQJ� VLHYLQJ� DOJRULWKPV�� LQ�� ����� �WK� ,QWHUQD�� WLRQDO� &RQIHUHQFH� RQ� &RPSXWHU�
6FLHQFH�DQG�(QJLQHHULQJ��8%0.���,(((��������SS�����±����

>��@��&��/��6LHJHO��/HFWXUHV�RQ�WKH�*HRPHWU\�RI�1XPEHUV��6SULQJHU�6FLHQFH�	�%XVLQHVV�
0HGLD�������

>��@��'��0LFFLDQFLR��0��:DOWHU��3UDFWLFDO��SUHGLFWDEOH�ODWWLFH�EDVLV�UHGXFWLRQ��LQ��$QQXDO�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� WKH� 7KHRU\� DQG� $SSOLFDWLRQV� RI� &U\SWRJUDSKLF�
7HFKQLTXHV��6SULQJHU��������SS�����±����

>��@� 3��5DJKDYDQ��&��'��7RPSVRQ��5DQGRPL]HG�URXQGLQJ��D�WHFKQLTXH�IRU�SURYDEO\�JRRG�
DOJRULWKPV�DQG�DOJRULWKPLF�SURRIV��&RPEL��QDWRULFD�����������������±����

>��@��/�� %DEDL�� 2Q� ORYDV]¶ODWWLFH� UHGXFWLRQ� DQG� WKH� QHDUHVW� ODWWLFH� SRLQW� SUREOHP��
&RPELQDWRULFD���������������±����>��@%��&RSSHQV��/DWWLFHV��$�OLEUDU\�IRU�ODWWLFHV�
������ �(ULúLP� WDULKL�� �������������� 85/� KWWSV���KDFNDJH�KDVNHOO�RUJ�SDFNDJH�
/DWWLFHV
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>��@��'��*UD\VRQ��0��6WLOOPDQ��'��(LVHQEXG��0DFDXOD\���������(ULúLP�WDULKL����������������
85/�KWWS���ZZZ��PDFDXOD\��FRP�0DFDXOD\��

>��@��(��6��/��'HYHORSHUV��(OHPHQWDO�VRIWZDUH�OLEUDU\��������(ULúLP�WDULKL����������������
85/�KWWSV���JLWKXE�FRP�HOHPHQWDO�(OHPHQWDO

>��@��:��+DUW��)/,17��)DVW�/LEUDU\�IRU�1XPEHU�7KHRU\��������(ULúLP�WDULKL����������������
85/�KWWS���ZZZ�IOLQWOLE�RUJ�

>��@��-��%��*URXS��/L',$�²�$�OLEUDU\�IRU�FRPSXWDWLRQDO�QXPEHU� WKHRU\��������(ULúLP�
WDULKL����������������85/�KWWSV���JLWKXE�FRP�PNRHSSH�/L',$

>��@��&��3HHO��///SOXV�6RIWZDUH�/LEUDU\��������(ULúLP�WDULKL����������������85/�KWWSV���
JLWKXE�FRP�FKULVWLDQSHHO�///SOXV�MO
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Bölüm 8

+ʳRʳQʳ^HI�KIPM̉IR�XIORSPSNM�LE]EX�Q�^�R�FMVʡSO�JEVOP��EPER�RHE�FM^PIVI�OS-
PE]P�O�WE˓PEQEW�R�R�]ER��W�VE�FIVEFIVMRHI�FMVXEO�Q�XILPMOIPIV�HI�KIXMVQIO-
XIHMV��%VXER�XIORSPSNM�OYPPER�Q�]PE�FMVPMOXI�FMPKMPIVMQM^HI�HMNMXEP�SVXEQE�]ERM�
HM˓IV�FMV�HI˓M̉PI�WMFIV�Y^E]E�XẺ�RQ�̉X�V��&YRYR�EOEFMRHI�MWI�HI˓IVPM�FMPKMPI-
VMQM^M�IPI�KIʡMVQIO��SRPEVE�YPẺQEQ�^��IRKIPPIQIO�MʡMRHI�WEPH�VKERPEV�FS̉�
HYVQEQEOXEH�V�� ʔ^IPPMOPI� GEWYW� ]E^�P�QPEV� ZEW�XEW�]PE� KIVʡIOPỈIR� WMFIV�
WEPH�V�PEV�LIV�KIʡIR�KʳR�KMHIVIO�]E]K�RPẺQEOXEH�V��7EPH�VKERPEV�XEVEJ�RHER�
KIVʡIOPỈXMVMPIR�FY�I]PIQPIV�RSVQEP�WI]VMRHI�MPIVPI]IR�WMWXIQPIVMQM^HI�FMV-
XEO�Q�ERSVQEP�HI˓M̉MOPMOPIVI�WIFIT�SPQEOXEH�V��7MWXIQPIVMR�OSVYRQEW�RHE�
FY�ERSVQEPPMOPIVMR�XIWTMX�IHMPQIWM�Fʳ]ʳO�ʯRIQ�EV^�IXQIOXIHMV��8IQIP�SPE-
VEO�ERSQEPM� XIWTMXM�FMV�WMWXIQHIOM�ZI]E�ZIVMHIOM�FIOPIRQIHMO�HYVYQ�ZI]E�
HIWIRPIVMR� FYPYRQEW�R�� WE˓PE]ER� XIORMOPIV� MPI� FʳXʳRGʳP� FMV� FEO�̉� Eʡ�W�]PE�
KIVʡIOPỈXMVMPMV�� %RSQEPM� XIWTMXM� ]EOPẺ�Q�� KʳRʳQʳ^HI� E˓� WEPH�V�� XIWTMXM��
WELXIOʜVP�O�ZI]E�HSPERH�V�G�P�O�XIWTMXM��IRHʳWXVM]IP�GEWYWPYO�ZI]E�LEWEV�XIW-
TMXM�KMFM�FMVʡSO�EPERHE�Y]KYPERQEOXEH�V��&Y�OETWEQHE� MWI�E˓PEV�ʳ^IVMRHI�
ERSQEPM� XIWTMXMRHI�QEOMRI� ʯ˓VIRQIWM� EPKSVMXQEPEV�� FY� FʯPʳQHI� MRGIPIR-
QM̉�� ]ET�PER�Y]KYPEQE�ʡEP�̉QEW�� MPI�HI�EPKSVMXQEPEV�R�FẺEV�PEV��OEV̉�PẺ-
X�V�PQ�̉X�V�
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6RQ�RQ�\ÕOGÕU�E൴OJ൴� ൴úOHP�YH� ൴OHW൴ú൴P�WHNQRORM൴OHU൴� �%ø7���|]HOGH��NDPXGD�YH�
VHNW|UGH� \D\JÕQ� RODUDN� NXOODQÕOPD\D� EDúODPÕúWÕU�� 7HNQRORM൴GH�PH\GDQD� JH-
OHQ�JHO൴úPHOHU��൴QVDQODUÕQ�IDUNOÕ�E൴UoRN�൴OHW൴ú൴P�DUDFÕQÕ�J�YHQHUHN�NXOODQPDVÕ�
QRNWDVÕQGD�E�\�N�DUWÕúD�VHEHS�ROPXúWXU��.XOODQÕFÕODU��ú൴UNHWOHU�YH�K�N�PHWOHU��
J�QO�N�IDDO൴\HWOHU൴Q൴�\�U�WPHN�൴o൴Q�൴QWHUQHW�K൴]PHWOHU൴Q൴Q�\DQÕ�VÕUD�G൴÷HU�F൴-
KD]ODUD�YH�X\JXODPDODUD�GD�ED÷ÕPOÕ�KkOH�JHOP൴úW൴U��%X�GXUXP�VDQDO�YH�I൴]൴NVHO�
G�Q\D�DUDVÕQGDN൴�KÕ]OÕ�YH�HWN൴O൴�E൴U�\|QHW൴P�JHUHNO൴O൴÷൴Q൴�DoÕNoD�J|VWHUPHNWH-
G൴U��6|]�NRQXVX�WHNQRORM൴OHU�E൴]OHU�൴o൴Q�|QHPO൴�|Oo�GH�ID\GD�VD÷ODUNHQ��D\QÕ�
]DPDQGD�V�UHNO൴�RODUDN�oHú൴WO൴�\HQ൴�J�YHQO൴N�DoÕNODUÕ�ROXúWXUDQ�F൴GG൴�V൴EHU�VDO-
GÕUÕ�WHKG൴WOHU൴\OH�GH�NDUúÕ�NDUúÕ\DGÕUODU��6DOGÕUJDQODU�WDUDIÕQGDQ�JHUoHNOHúW൴U൴-
OHQ�EX�VDOGÕUÕODU�QRUPDO�VH\U൴QGH�൴OHUOH\HQ�V൴VWHPOHU൴P൴]GH�E൴UWDNÕP�DQRUPDO�
GH÷൴ú൴NO൴NOHUH�VHEHS�ROPDNWDGÕU��6൴VWHPOHU൴Q�NRUXQPDVÕQGD�EX�DQRUPDOO൴NOHU൴Q�
WHVS൴W�HG൴OPHV൴�E�\�N�|QHP�DU]�HWPHNWHG൴U��7HPHO�RODUDN�DQRPDO൴�WHVS൴W൴�E൴U�
V൴VWHPGHN൴�YH\D�YHU൴GHN൴�EHNOHQPHG൴N�GXUXP��GHVHQ�YH\D�|U�QW�OHU൴Q�EXOXQ-
PDVÕQÕ�VD÷OD\DQ�WHNQ൴NOHU�E�W�Q�G�U��$QRPDO൴� WHVS൴W൴�\DNODúÕPÕ�J�Q�P�]GH�
D÷�VDOGÕUÕ� WHVS൴W൴��GRODQGÕUÕFÕOÕN�WHVS൴W൴��HQG�VWU൴\HO�FDVXVOXN�YH�\ÕNÕP�WHVS൴W൴�
J൴E൴�E൴UoRN�DODQGD�X\JXODQPDNWDGÕU��

%X�oDOÕúPDQÕQ�DPDFÕ��
�x V൴EHU�VDOGÕUÕODU�൴o൴QGH�E�\�N�E൴U�RUDQD�VDK൴S�RODQ�D÷�WDEDQOÕ�VDOGÕUÕODUÕQ�
WHVS൴W�HG൴OPHV൴QGH�D÷ODUGD�DQRPDO൴�WHVS൴W൴�\DNODúÕPÕ�NXOODQÕODUDN�V൴V-
WHPOHU൴Q�J�YHQO൴÷൴Q൴�VD÷ODPDN�

�x RODVÕ�WHKG൴WOHUH�NDUúÕ�|QFHGHQ�WHGE൴U�DODE൴OPH�QRNWDVÕQGD�V൴VWHPOHU൴Q�
JHO൴úW൴U൴OPHV൴QH�NDWNÕGD�EXOXQPDN�

�x GDQÕúPDQOÕ�|÷UHQPH�VÕQÕIODQGÕUPD�\DNODúÕPÕ�NXOODQDQ�PDN൴QH�|÷UHQ-
PHV൴�DOJRU൴WPDODUÕ�NXOODQÕODUDN�VÕQÕIODQGÕUPD�|UH÷൴�VXQPDN�

�x V|]�NRQXVX�DOJRU൴WPDODUÕQ�E൴U�WDNÕP�SHUIRUPDQV�PHWU൴NOHU൴�NXOODQÕOD-
UDN�NDUúÕODúWÕUÕOPDVÕ�YH�HQ�RSW൴PDO�o|]�P�Q�VHo൴OPHV൴�YH

�x EX�GHQH\൴POHU൴Q�SD\ODúÕODUDN�EX�NRQXODUGD�oDOÕúPDODU�\DSDFDN�RODQODU�
൴OH�SD\ODúÕOPDVÕ�RODUDN

KHGHIOHQPHNWHG൴U��

$÷ODUGD�DQRPDO൴�WHVS൴W൴QGH�NXOODQÕODFDN�YHU൴OHU�oRN�E�\�N�ER\XWODUGD�YH�DQ-
ODPODQGÕUÕOPDVÕ� ]RU� RODE൴OPHNWHG൴U�� %X� VHEHSOH� |QFHO൴NOH�� YHU൴� N�PHOHU൴Q൴Q�
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oDOÕúPD� NDSVDPÕQGD� EHO൴UOHQHQ� KHGHI� GR÷UXOWXVXQGD� G�]HQOHQPHV൴� YH� YHU൴-
OHU൴Q�EHOO൴�E൴U�|OoH÷H�X\JXQ�KkOH�JHW൴U൴OPHV൴�JHUHNPHNWHG൴U��$÷�VDOGÕUÕ�WHVS൴W൴�
QRNWDVÕQGD�DQRUPDOO൴NOHU൴Q�VD÷OÕNOÕ�E൴U�úHN൴OGH�WHVS൴W�HG൴OHE൴OPHV൴QGH�NXOODQÕ-
ODQ�DOJRU൴WPDODUÕQ�GR÷UX�SDUDPHWUHOHU�YHU൴OHUHN�X\JXODQPDVÕ�E�\�N�|QHP�DU]�
HWPHNWHG൴U��)DNDW�V|]�NRQXVX�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDODUÕQÕQ�YHU൴�N�PHV൴�
�]HU൴QGH�D\QÕ�SHUIRUPDQVÕ�J|VWHUPHV൴�EHNOHQPHPHO൴G൴U��%X�VHEHSOH�HO൴P൴]-
GH�EXOXQDQ�YHU൴�N�PHV൴QH�HQ�X\JXQ�DOJRU൴WPD\Õ�VHoPH�QRNWDVÕQGD�E൴UWDNÕP�
SHUIRUPDQV�PHWU൴NOHU൴QH� EDNÕODUDN� NDUúÕODúWÕUÕOPD� \DSÕOPDVÕ� JHUHNPHNWHG൴U��
%X�oDOÕúPD�NDSVDPÕQGD�|QFHO൴NOH�NRQX�൴OH�൴OJ൴O൴�O൴WHUDW�U�WDUDPDVÕ�\DSÕODUDN�
JHUHNO൴� WHRU൴N�DOW\DSÕQÕQ�DUDúWÕUÕOPDVÕ��DQODúÕOPDVÕ�YH�HO൴P൴]GH�EXOXQDQ�YHU൴�
N�PHV൴QH� HQ�X\JXQ� VÕQÕIODQGÕUPD�DOJRU൴WPDVÕQD�NDUDU�YHUHE൴OPHN�DPDFÕ\OD�
PHYFXW�DOJRU൴WPDODUÕQ�NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕú�ROXS�GDKD�VRQUD�VHo൴OHQ�DO-
JRU൴WPD� ൴OH�oDOÕúPD�KHGHI൴�JHUoHNOHúW൴U൴OP൴úW൴U��dDOÕúPDQÕQ� ൴N൴QF൴�EDúOÕ÷ÕQGD�
DQRPDO൴�WHVS൴W൴�NXUDPVDO�RODUDN�൴UGHOHQP൴ú���o�QF��EDúOÕNWD�X\JXODPDQÕQ�JHU-
oHNOHúW൴U൴OPHV൴QGH�NXOODQÕODFDN�DUDo�YH�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDODUÕQGDQ�
GHWD\OÕ� E൴U� úHN൴OGH� EDKVHG൴OHUHN�PHWRGRORM൴� WDQÕPODQPÕú�� G|UG�QF�� EDúOÕNWD�
X\JXODPDQÕQ�QDVÕO�JHUoHNOHúW൴U൴OG൴÷൴��NXOODQÕODQ�YHU൴�VHW൴�YH�DOJRU൴WPDODUÕQ�GH-
QH\VHO�NDUúÕODúWÕUÕOPDVÕQD�\HU�YHU൴OP൴ú��VRQ�RODUDN�൴VH�VRQXo�YH�|QHU൴OHU�NÕVPÕ�
൴OH�oDOÕúPD�VRQODQGÕUÕOPÕúWÕU�

�����&Ô1&7)&�&342&1å�9*85å9å�;*�8&1).7.�9*85å9� 
8å89*21*7å

$QRPDO൴� WHVS൴W൴� ൴o൴Q� NXOODQÕODQ� E൴U� YHU൴� VHW൴QGHN൴� DQRUPDOO൴NOHU൴� \DQ൴� EHN-
OHQPHG൴N�GXUXP�YH\D�GHVHQOHU൴� WHVS൴W� HGHQ�E൴U�YHU൴� DQDO൴]൴�\DNODúÕPÕGÕU�YH�
YHU൴GHN൴� QDG൴U� GHVHQOHU൴Q� NHúIHG൴OPHV൴QH� RGDNODQGÕ÷ÕQGDQ� YHU൴�PDGHQF൴O൴÷൴�
DUDúWÕUPDODUÕQÕQ�GD� ൴OJ൴�DODQÕQD�J൴UPHNWHG൴U� >�@��$\NÕUÕ�GH÷HU� WHVS൴W൴� �RXWO൴HU�
GHWHFW൴RQ���\HQ൴O൴N�DOJÕODPD��QRYHOW\�GHWHFW൴RQ���VDSPD�WHVS൴W൴��GHY൴DW൴RQ�GH-
WHFW൴RQ���൴VW൴VQD�PDGHQF൴O൴÷൴��H[FHSW൴RQ�P൴Q൴QJ��J൴E൴�E൴UoRN�൴V൴POH�GH�Hú�DQ-
ODPOÕ� RODUDN� NXOODQÕODE൴OHQ� DQRPDO൴� WHVS൴W൴� J�Q�P�]GH� ൴VWDW൴VW൴N� YH�PDN൴QH�
|÷UHQPHV൴�DODQODUÕQGD�\D\JÕQ�RODUDN�oDOÕúÕOPDNWDGÕU�YH�|]HOO൴NOH�D÷�VDOGÕUÕ-
ODUÕQÕQ�WHVS൴W�HG൴OPHV൴QGH�GH�|QHPO൴�ID\GD�VD÷ODPDNWDGÕU��ùHN൴O����¶GH�D÷ODU-
GD�DQRPDO൴�WHVS൴W൴Q൴Q�JHQHO�oHUoHYHV൴�|]HWOHQP൴úW൴U��(N�RODUDN�NRQXQXQ�GDKD�
൴\൴�DQODúÕODE൴OPHV൴�൴o൴Q�EX�oDOÕúPD�NDSVDPÕQGD�W�U��NXOODQÕODQ�\DNODúÕPODU�YH�
NXOODQÕP�DODQODUÕ�DoÕVÕQGDQ�DQRPDO൴�WHVS൴W൴�GHWD\OÕ�RODUDN�DOW�EDúOÕNODUGD�൴QFH-
OHQHFHNW൴U��
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�

đJPNQ������&ÕQFWIF�FSTRFQN�YJXUNYNSNS�LJSJQ��JW�J[JXN�@���B

������� &STRFQN�9´WQJWN

1RNWD��SR൴QW���ED÷ODPVDO��FRQWH[WXDO��YH�NROHNW൴I��FROOHFW൴YH��ROPDN��]HUH��o�
W൴S�DQRPDO൴�YDUGÕU��

x� 1RNWD�DQRPDO൴��3R൴QW�DQRPDO\���

%HO൴UO൴�E൴U�YHU൴�|UQH÷൴�YHU൴�N�PHV൴Q൴Q�QRUPDO�PRGHO൴QGHQ�VDSWÕ÷ÕQGD�\DQ൴�YHU൴�
N�PHV൴Q൴Q�JHU൴�NDODQÕQGDQ�IDUNOÕ�E൴U�GDYUDQÕú�VHUJ൴O൴\RUVD��EX�E൴U�QRNWD�DQR-
PDO൴V൴�RODUDN�NDEXO�HG൴O൴U�>����@��%XUDGD�EX�DQRPDO൴�WHVS൴W൴QH�QRNWD�DQRPDO൴�
GHQPHV൴Q൴Q�VHEHE൴�DQRPDO൴�WHVS൴W൴Q൴Q�EHOO൴�E൴U�Q൴WHO൴÷H�YH\D�|]HOO൴÷H��DWWU൴EX-
WH��ED÷OÕ�ROPDVÕGÕU��+HU�D\�G�]HQO൴�RODUDN�����O൴UDOÕN�DOÕúYHU൴ú�\DSDQ�E൴U൴V൴Q൴Q�
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UDVWJHOH�E൴U�D\GD����E൴Q�O൴UDOÕN�DOÕúYHU൴ú�\DSPDVÕ�QRNWD�DQRPDO൴\H�JHUoHN�KD-
\DWWDQ�YHU൴OHE൴OHFHN�൴\൴�E൴U�|UQHNW൴U��

x� %D÷ODPVDO�DQRPDO൴��&RQWH[WXDO�DQRPDO\���

(÷HU�E൴U�YHU൴�|UQH÷൴�EHO൴UO൴�E൴U�ED÷ODP�൴o൴QGH�DQRUPDO�൴VH��R�]DPDQ�ED÷ODPVDO�
YH\D�NRúXOOX�DQRPDO൴�RODUDN�DGODQGÕUÕOÕU�>���@��gUQH÷൴Q��ED\UDP�J൴E൴�|QHPO൴�
J�Q�YH�KDIWDODUÕQ�ROGX÷X�]DPDQODUGD�\DSÕODQ�KDUFDPDODU�\ÕOÕQ�JHU൴�NDODQ�]D-
PDQÕQGDQ�GDKD�\�NVHN�ROPDNWDGÕU��<DSÕODQ�EX�PDVUDIODU�\�NVHN�P൴NWDUGD�ROVD�
E൴OH�ED÷ODPVDO�RODUDN�QRUPDO�NDEXO�HG൴OHE൴O൴U�IDNDW�E|\OH�]DPDQODUÕQ�GÕúÕQGD�
E൴U�D\�ER\XQFD�Hú൴W�GHUHFHGH�\�NVHN�E൴U�KDUFDPD��ED÷ODPVDO�E൴U�DQRPDO൴�ROD-
UDN�NDEXO�HG൴OHE൴O൴U�>�@�

x� .ROHNW൴I�DQRPDO൴��&ROOHFW൴YH�DQRPDO\���

%൴UE൴U൴\OH�൴O൴úN൴O൴�YH\D�EHQ]HU�RODQ�YHU൴OHU൴Q�NROHNV൴\RQX�W�P�YHU൴�N�PHV൴QH�
J|UH�DQRUPDO�GDYUDQÕú�ROXúWXUX\RUVD�NROHNW൴I�DQRPDO൴�RODUDN�DGODQGÕUÕOÕU�>��
�@��%XUDGD�൴O൴úN൴O൴�RODQ�ED]Õ�YHU൴OHU�E൴U�DUD\D�JHOG൴÷൴QGH�DQRPDO൴�ROXúWXUDE൴-
O൴UNHQ��YHU൴�VHW൴QGH�EX�YHU൴OHU�E൴UH\VHO�RODUDN�EXOXQGX÷XQGD�DQRPDO൴�RODUDN�
NDEXO�HG൴OPH]OHU��gUQH÷൴Q��E൴U�൴QVDQGD�(OHNWUR�.DUG൴\RJUDP��(.*��oÕNÕúÕQGD��
X]XQ�E൴U�V�UH�G�ú�N�GH÷HUOHU൴Q�YDUOÕ÷Õ��DQRUPDO�E൴U�ROJXQODúPD�|QFHV൴�NDVÕO-
PD\D�NDUúÕOÕN�JHOHQ�E൴U�GÕú�IHQRPHQ൴�J|VWHU൴UNHQ��WHN�EDúÕQD�G�ú�N�E൴U�GH÷HU�
DQRUPDO�NDEXO�HG൴OPH]�>�@�

�������&STRFQN�9JXUNY�9JPSNPQJWNSNS��æPYæQFWæ

$QRUPDOO൴NOHU൴Q�YH\D�D\NÕUÕOÕNODUÕQ�UDSRUODQPD�úHNO൴��KHUKDQJ൴�E൴U�DQRPDO൴\൴�
WHVS൴W�WHNQ൴÷൴�൴o൴Q�|QHPO൴�XQVXUODUGDQ�E൴U൴G൴U��%X�DoÕGDQ�EDNÕOGÕ÷ÕQGD��DQRPDO൴�
WHVS൴W൴Q൴Q�oÕNWÕODUÕQÕ� WHPV൴O�HWPHQ൴Q� ൴N൴� WHPHO�\ROX�YDUGÕU��%XQODU�VNRUODU�YH�
HW൴NHWOHUG൴U�

x� 6NRU��3XDQODPD�WDEDQOÕ�DQRPDO൴�DOJÕODPD�WHNQ൴NOHU൴��KHU�YHU൴�|UQH÷൴QH�
R�|UQH÷൴Q�DQRPDO൴� úHNO൴QGH�GH÷HUOHQG൴U൴OPH�GHUHFHV൴QH�ED÷OÕ�RODUDN�
E൴U�DQRPDO൴�SXDQÕ�DWDU�>���@��'DKD�VRQUD�VNRUODU�VÕUDODQÕU�YH�E൴U�DQDO൴VW�
DQRPDO൴OHU൴�VHoHU�YH\D�VHoPHN�൴o൴Q�E൴U�Hú൴N�NXOODQÕU�>�@�

x� øN൴O൴�HW൴NHW��%X� \DNODúÕPGD�� KHU� YHU൴� |UQH÷൴QH� E൴U� HW൴NHW� �QRUPDO� YH�
DQRUPDO��GH÷HU൴�DWDQÕU�>�@��%X�\|QWHPGH�YHU൴�|UQHNOHU൴�൴N൴O൴�\DNODúÕP-
OD�HW൴NHWOHQP൴ú�ROXU�\DQ൴�E൴U�YHU൴�|UQH÷൴�QRUPDO�YH\D�DQRUPDO�ROPDN�
�]HUH�൴N൴�IDUNOÕ�GH÷HUGHQ�DQFDN�E൴U൴Q൴�DODE൴O൴U�
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3XDQODPD\D�GD\DOÕ�DQRPDO൴� WHVS൴W� WHNQ൴NOHU൴�DQDO൴VW൴Q�HQ�DODNDOÕ�DQRPDO൴OHU൴�
VHoPHN�൴o൴Q�DODQD�|]HO�E൴U�Hú൴N�NXOODQPDVÕQD�൴]൴Q�YHU൴UNHQ�HW൴NHWOHPH\H�GD\DOÕ�
WHNQ൴NOHUGH�EX�P�PN�Q�GH÷൴OG൴U��%XQD�NDUúÕOÕN�൴N൴O൴�HW൴NHW�\DNODúÕPÕQÕ�NXOOD-
QDQ�WHNQ൴NOHUGH��KHU�YHU൴�|UQH÷൴Q൴Q�E൴U�DQRUPDOO൴N�SXDQÕ�VD÷ODPDVÕ�JHUHNPH-
G൴÷൴QGHQ�EX�WHNQ൴N�KHVDSODPD�DoÕVÕQGDQ�GDKD�YHU൴PO൴G൴U�

�������&STRFQN�9JXUNYNSIJ�0ZQQFSæQFS�>®SYJRQJW

/൴WHUDW�UH� EDNÕOGÕ÷ÕQGD� DQRPDO൴� WHVS൴W൴QGH� \D\JÕQ� RODUDN� NXOODQÕODQ� PDN൴-
QH�|÷UHQPHV൴� WHNQ൴NOHU൴� ED]ÕODUÕQGD� >���@�GDQÕúPDQOÕ�� \DUÕ� GDQÕúPDQOÕ� YH\D�
GDQÕúPDQVÕ]�|÷UHQPH�WDEDQOÕ�ROPDN��]HUH��o�WHPHO�EDúOÕNWD�൴UGHOHQ൴UNHQ�G൴-
÷HUOHU൴QGH� ൴VH� >���@�� ൴VWDW൴VW൴NVHO�DQRPDO൴� WHVS൴W൴��N�PHOHPH� WDEDQOÕ�DQRPDO൴�
WHVS൴W൴�� E൴OJ൴� NXUDPVDO� DQRPDO൴� WHVS൴W൴�� VÕQÕIODQGÕUPD� WDEDQOÕ� DQRPDO൴� WHVS൴W൴�
ROPDN� �]HUH� G|UW� EDúOÕNWD� ൴QFHOHQPHNWHG൴U�� 6|]� NRQXVX� W�P� EX� \|QWHPOHU൴�
GDKD�GHWD\OÕ�DúD÷ÕGD�PDGGH�PDGGH�൴QFHOHQG൴÷൴QGH�

x� 'DQÕúPDQOÕ�|÷UHQPH�PRGHO൴� ൴OH�DQRPDO൴� WHVS൴W൴QGH��PRGHO�VÕQÕI�HW൴-
NHW൴QH�VDK൴S�YHU൴OHU൴�NXOODQDUDN�|÷UHQPH�൴úOHP൴Q൴�JHUoHNOHúW൴U൴U��$QR-
PDO൴�WHVS൴W൴QGH�PRGHO൴�H÷൴WPHN�൴o൴Q�NXOODQÕODFDN�YHU൴�VHW൴QGHN൴�KHU�E൴U�
YHU൴�|UQH÷൴�E൴U�WDNÕP�|]Q൴WHO൴NOHUH�YH�VÕQÕI�HW൴NHW൴QH�VDK൴S�ROPDNWDGÕU�
>�@�� 'DQÕúPDQOÕ� |÷UHQPH� DOJRU൴WPDODUÕQÕQ� WHPHO� \DNODúÕPODUÕQGDQ�
E൴U൴��J൴UG൴�|]HOO൴NOHU൴�YH�WDKP൴Q൴�KHGHI�oÕNWÕODUÕ�DUDVÕQGDN൴�൴O൴úN൴OHU൴�YH�
ED÷ÕPOÕOÕN�ED÷ODQWÕODUÕQÕ�WHPV൴O�HGHQ�PRGHO൴�ROXúWXUPDNWÕU�>�@��6൴VWH-
PH�E൴UWDNÕP�J൴UG൴�YH�VÕQÕI�HW൴NHW൴QH�VDK൴S�oÕNWÕODU�VD÷ODQÕU�YH�V൴VWHP�
|÷UHQ൴UNHQ�YHU൴�YH�VÕQÕIODUÕ�DUDVÕQGDN൴�൴O൴úN൴�PRGHO൴Q൴�NXUDU�>����@��6|]�
NRQXVX�GDQÕúPDQOÕ�|÷UHQPH�DOJRU൴WPDODUÕ�|÷UHQPH�൴úOHP൴Q൴�VÕQÕIODQ-
GÕUPD�YH\D�UHJUHV\RQ�ROPDN��]HUH�൴N൴�IDUNOÕ�úHN൴OGH�JHUoHNOHúW൴UHE൴O-
PHNWHG൴U��6ÕQÕIODQGÕUPD�SUREOHP൴QGH�PRGHO�NDWHJRU൴N�GH÷HUOHU൴Q�E൴U�
VÕQÕID�DWDQPDVÕ\OD�൴OJ൴OHQ൴UNHQ��UHJUHV\RQ�SUREOHP൴QGH�൴VH�V�UHNO൴O൴N�
J|VWHUHQ�GH÷HUOHU൴Q�WDKP൴Q�HG൴OHE൴OPHV൴�V|]�NRQXVXGXU��'HVWHN�9HNW|U�
0DN൴QHV൴��1DY൴H�%D\HV��(Q�<DNÕQ�.RPúX��<DSD\�6൴Q൴U�$÷ODUÕ��.DUDU�
$÷DoODUÕ��5DVWJHOH�2UPDQ�DOJRU൴WPDODUÕ�E൴O൴QHQ�HQ�\D\JÕQ�GDQÕúPDQOÕ�
|÷UHQPH�DOJRU൴WPDODUÕ�RODUDN�V|\OHQHE൴O൴U�>���@��

x� <DUÕ�GDQÕúPDQOÕ�|÷UHQPH�PRGHO൴QGH�൴VH�൴VP൴QGHQ�DQODúÕODFD÷Õ��]HUH�
KHP�HW൴NHWO൴�KHP�GH�HW൴NHWV൴]�YHU൴OHU�൴OH�oDOÕúÕOPDNWDGÕU�JHUoHN�KD\DW�
SUREOHPOHU൴QGH�GH�ROGX÷X�J൴E൴��<DUÕ�GDQÕúPDQOÕ�|÷UHQPHGH�൴N൴�WHPHO�
DPDo�YDUGÕU��%XQODU��H÷൴W൴P�VHW൴QGHN൴�HW൴NHWOHQPHP൴ú�YHU൴OHU��]HU൴Q-
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GHN൴�HW൴NHWOHU൴�WDKP൴Q�HWPHN�YH�JHOHFHNWHN൴�WHVW�YHU൴�VHWOHU൴QGH�HW൴NHW-
OHU൴�WDKP൴Q�HWPHNW൴U�>�@�

x� 'DQÕúPDQVÕ]� |÷UHQPH� \DNODúÕPÕQGD� J൴UG൴OHUOH� ൴O൴úN൴O൴� HW൴NHWOHQG൴-
U൴OP൴ú�oÕNWÕ�YHU൴OHU൴�\RNWXU�DOJRU൴WPDODU�HW൴NHWV൴]�YHU൴OHUOH�oDOÕúÕU��%X�
\DNODúÕPÕQ�NXOODQÕP�DPDFÕ�EHQ]HU�|U�QW�OHU൴�N�PHOHU�KkO൴QGH�VÕQÕI-
ODQGÕUPDN��ER\XW�D]DOWPD�YH�YHU൴OHUGHQ�DQRUPDOO൴N�WHVS൴W൴�\DSPDNWÕU�
>���@��'DQÕúPDQVÕ]�|÷UHQPH�DOJRU൴WPDODUÕ�N�PHOHPH�YH�ER\XW�D]DOW-
PD�ROPDN��]HUH�൴N൴�WHPHO�\DNODúÕP�NXOODQÕUODU�>���@��.�RUWDODPD�YH�
7HPHO�%൴OHúHQ�$QDO൴]൴�VÕUDVÕ\OD�E൴O൴QHQ�HQ�\D\JÕQ�N�PHOHPH�YH�ER\XW�
D]DOWPD�\|QWHPOHU൴�RODUDN�V|\OHQHE൴O൴U��

x� øVWDW൴VW൴NVHO� DQRPDO൴� WHVS൴W൴� WHNQ൴÷൴QGH� |QFHO൴NOH� QRUPDO� YHU൴OHUGHQ�
E൴U�൴VWDW൴VW൴NVHO�PRGHO�ROXúWXUXOXU��6RQUDVÕQGD�GDKD�|QFHGHQ�NDUúÕOD-
úÕOPDPÕú�YHU൴OHU൴Q�EX�PRGHOH�D൴W�ROXS�ROPDGÕ÷Õ�WHVW�HG൴O൴U��øVWDW൴VW൴N-
VHO�\DNODúÕPÕQ�NDUÕúÕP�PRGHO൴��P൴[WXUH�PRGHO���V൴Q\DO�൴úOHPH��V൴JQDO�
SURFHVV൴QJ��YH�WHPHO�E൴OHúHQ�DQDO൴]൴��3&$��ROPDN��]HUH��o�W�U�QGHQ�
EDKVHG൴OHE൴O൴U��.DUÕúÕP�PRGHOOHU൴�E൴U�SRS�ODV\RQD�D൴W�DOW�SRS�ODV\RQ-
ODUÕ�WDQÕPODUNHQ�RODVÕOÕNODUOD�WHPV൴O�HG൴OPHV൴�HVDVÕQD�GD\DQÕU��$QRPD-
O൴� WHVS൴W൴� DoÕVÕQGDQ� G�ú�QG�÷�P�]GH� YHU൴� |UQHNOHU൴QGHN൴� QRUPDO� YH�
DQRUPDO�GD÷ÕOÕPODUÕQ�EHOO൴�E൴U�RODVÕOÕN�NDWVD\ÕVÕQD�VDK൴S�ROPDVÕ�YH�EX�
NDWVD\ÕODUÕQ�EX�|UQHNOHUOH�oDUSÕPODUÕQÕQ�WRSODPÕQÕQ�W�P�YHU൴\൴�WHPV൴O�
HWPHV൴�úHNO൴QGH�WDQÕPODQDE൴O൴U��(VN൴Q�YH�DUNDGDúODUÕ�>�@�oDOÕúPDODUÕQ-
GD�EX�\|QWHP൴�NXOODQPÕúODUGÕU��

x� .�PHOHPH�WDEDQOÕ�DQRPDO൴�WHVS൴W൴�൴VH�YHU൴�N�PHV൴QGHN൴�QRNWDODU�KHU-
KDQJ൴�E൴U�VÕQÕI�HW൴NHW൴QH�VDK൴S�GH÷൴OVH�X\JXODQPDNWDGÕU��)DUNOÕ�E൴UoRN�
N�PHOHPH� WHNQ൴÷൴� ROPDNOD� EHUDEHU� EX� oDOÕúPD� NDSVDPÕQGD� G�]HQO൴�
N�PHOHPH��UHJXODU�FOXVWHU൴QJ��YH�RUWDN�N�PHOHPH��FR�FOXVWHU൴QJ��RO-
PDN��]HUH� ൴N൴� W൴S�N�PHOHPHGHQ�D÷�DQRPDO൴� WHVS൴W൴QGH�NXOODQÕúOÕ�RO-
PDVÕ�VHEHE൴\OH�EDKVHWPHN�JHUHNPHNWHG൴U�>�@��%X�൴N൴�\DNODúÕP�VDWÕU�YH�
V�WXQODUÕ� ൴úOHUNHQ�IDUNOÕ� WHNQ൴NOHU�NXOODQPDNWDGÕU��gUQH÷൴Q��N�RUWDOD-
PDODU�N�PHOHPH�\DNODúÕPÕ�E൴U�G�]HQO൴�N�PHOHPH�W�U�G�U�YH�N�PHOH-
PH�VÕUDVÕQGD�YHU൴�VHW൴Q൴Q�VDWÕUODUÕQÕ�\DQ൴�J|]OHPOHU൴Q൴�G൴NNDWH�DOÕU�>�@��
2UWDN�N�PHOHPHGH�൴VH�N�PHOHPH�\DSDUNHQ�YHU൴�VHW൴Q൴Q�KHP�VDWÕU�KHP�
GH�V�WXQODUÕ�G൴NNDWH�DOÕQDUDN�N�PHOHPH�\DSÕOPDNWDGÕU��%X�ED÷ODPGD�
WHPHO�E൴U�DQOD\Õú�൴OH�G�ú�Q�OG�÷�QGH�QRUPDO�RODQ�QRNWDODU�NHQG൴�DUD-
ODUÕQGD�E൴UHU�N�PH�ROXúWXUXUNHQ�EX�N�PHOHU൴Q�GÕúÕQGD�NDODQ�QRNWDOD-
UÕQ�൴VH�DQRUPDO�ROGX÷X�WHVS൴W�HG൴OP൴ú�ROXU�
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x� %൴OJ൴�NXUDPVDO�DQRPDO൴�WHVS൴W൴�\DNODúÕPÕ�X\JXQ�E൴U�DQRPDO൴�WHVS൴W�PR-
GHO൴�ROXúWXUPDN�൴o൴Q�NXOODQÕODE൴O൴U�>�@��%X�WHNQ൴NOHU��E൴U�YHU൴�N�PHV൴Q൴Q�
E൴OJ൴�൴oHU൴÷൴Q൴�.ROPRJRURY�.DUPDúÕNOÕ÷Õ��HQWURS൴��ED÷ÕO�HQWURS൴�YH�EHQ-
]HU൴�J൴E൴�IDUNOÕ�E൴OJ൴�WHRU൴N�|Oo�POHU൴Q൴�NXOODQDUDN�DQDO൴]�HGHU�>�@��%XUD-
GD�DQRPDO൴�WHVS൴W൴QGH�WHPHO�YDUVD\ÕP�YHU൴OHUGHN൴�DQRUPDOO൴NOHU൴Q��YHU൴�
N�PHV൴Q൴Q�E൴OJ൴�൴oHU൴÷൴QGHN൴�G�]HQV൴]O൴NOHU൴�WHW൴NOHPHV൴G൴U��6|]�NRQXVX�
EX�\|QWHPOHUGH��D÷�YH\D�DQD�E൴OJ൴VD\DU�ROD\ODUÕ�|QFHGHQ�WDQÕPODQPÕú�
NXUDOODUD�YH\D�VDOGÕUÕ�PRGHOOHU൴QH�J|UH�NRQWURO�HG൴O൴UOHU�>�@�

x� 6ÕQÕIODQGÕUPD� WDEDQOÕ� DQRPDO൴� WHVS൴W൴QGH� N�PHOHPH� WDEDQOÕ� \DNODúÕ-
PÕQ�DNV൴QH�YHU൴�N�PHV൴QGHN൴�QRNWDODU�VÕQÕI�HW൴NHW൴QH�VDK൴SW൴U��(÷൴W൴P�
YH�WHVW�ROPDN��]HUH�൴N൴�DúDPDGD�YHU൴OHU�VÕQÕIODQGÕUÕOÕU��gQFHO൴NOH�H÷൴-
W൴P�DúDPDVÕQGD�PRGHO�PHYFXW�HW൴NHWO൴�H÷൴W൴P�YHU൴OHU൴Q൴�NXOODQDUDN�E൴U�
VÕQÕIODQGÕUÕFÕ\Õ� |÷UHQ൴U��7HVW� DúDPDVÕQGD� ൴VH�PRGHO� E൴U� WHVW� |UQH÷൴Q൴�
|÷UHQG൴÷൴�VÕQÕIODQGÕUÕFÕ\Õ�NXOODQDUDN�QRUPDO�YH\D�DQRUPDO�RODUDN�VÕ-
QÕIODQGÕUÕU��6ÕQÕIODQGÕUPD�WHPHOO൴�\DNODúÕPODU��E൴OJ൴�WDEDQÕQÕ�ROXúWXUDQ�
QRUPDO�WUDI൴N�HWN൴QO൴÷൴�SURI൴O൴QH�GD\DQPDNWD�YH�IDDO൴\HWOHU൴Q�EDúODQJÕo�
SURI൴O൴QGHQ�VDSPDODUÕQÕ�DQRUPDO�RODUDN�GH÷HUOHQG൴UPHNWHG൴U�>�@��%|\-
OHFH�VÕQÕIODQGÕUPD�WHNQ൴NOHU൴\OH�D÷�WUDI൴N�GHVHQOHU൴Q൴Q�൴N൴O൴�YH\D�oRNOX�
VÕQÕIODQGÕUÕODUDN�NDWHJRU൴]H�HG൴OPHV൴�P�PN�Q�ROPDNWDGÕU�>�@��'HVWHN�
YHNW|U�PDN൴QHV൴� �690���%D\HV� D÷ODUÕ�� NXUDO� WDEDQOÕ� \DNODúÕPODU� YH�
V൴Q൴U�D÷ODUÕ�VÕQÕIODQGÕUPD�WDEDQOÕ�DQRPDO൴�WHVS൴W൴QGH�\D\JÕQ�RODUDN�NXO-
ODQÕODQ�WHNQ൴NOHUG൴U���

�������&STRFQN�9JXUNYNSNS�:^LZQFRF�&QFSQFWæ

$QRPDO൴� WHVS൴W൴� J�Q�P�]GH� E൴UoRN� DODQGD� NXOODQÕOPDNWDGÕU�� %XQODU� >���@��
൴]൴QV൴]�J൴UPH�WHVS൴W൴��VDKWHNkUOÕN�GRODQGÕUÕFÕOÕN�WHVS൴W൴��PHG൴NDO�DQRPDO൴�WHVS൴-
W൴��HQG�VWU൴\HO�KDVDU�]DUDUODUÕQ�WHVS൴W൴��J|U�QW��൴úOHPH��PHW൴Q�YHU൴OHU൴QGH�DQR-
PDO൴�WHVS൴W൴��VHQV|U�D÷ODUÕ�RODUDN�V|\OHQHE൴O൴U��

�������8FQIæWæ�9´WQJWN

%X�oDOÕúPD�NDSVDPÕQGD�NXOODQÕODFDN�YHU൴�N�PHV൴QGH�GH�\HU�DOGÕ÷Õ��]HUH�GR-
NX]�VDOGÕUÕ�W�U�QGHQ�>�@�EDKVHWPHN�JHUHNPHNWHG൴U��%XQODU��

x� )X]]HUV��7DP�RODUDN�7�UNoH�NDUúÕOÕ÷Õ�ROPDPDNOD�E൴UO൴NWH�EXODQGÕUÕ-
FÕODU�RODUDN�V|\OHQHE൴OHQ�EX�VDOGÕUÕGD�VDOGÕUJDQÕQ�E൴U�SURJUDPÕQ��൴úOH-
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W൴P�V൴WHP൴Q൴Q�YH\D�E൴U�D÷ÕQ�]DI൴\HWOHU൴�NHúIHWPHN�DPDFÕ\OD�UDVWJHOH�YH�
E�\�N�P൴NWDUODUGD�YHU൴�J൴U൴ú൴\OH�V൴VWHPOHU൴Q�o|NPHV൴QH�YH�GROD\ÕVÕ\OD�
KHGHI�V൴VWHP൴Q�]DI൴\HW൴Q൴Q�NHúIHG൴OPHV൴QH�RODQDN�YHUHQ�VDOGÕUÕ�W�U�G�U�
>��@��$UDEHOOHN�WDúPDVÕ�YH\D�EHOOHN�ER]XOPDVÕ�RODUDN�E൴O൴QHQ�VDOGÕUÕ-
ODU�EX�W�UH�D൴WW൴U�

x� $QDO൴]��3RUW�WDUDPD��VSDP�H�SRVWDODU�YH\D�ZHE�NRPXW�GRV\DODUÕ�YDVÕ-
WDVÕ\OD�ZHE�X\JXODPDODUÕQD�VÕ]PD�J൴U൴ú൴POHU൴QGHQ�ROXúDQ�oHú൴WO൴�VDOGÕ-
UÕODUÕ�൴IDGH�HGHU�>��@�

x� $UND�NDSÕ��%൴OJ൴VD\DU��]HU൴QGH�VÕUDGDQ�൴QFHOHPHOHU�൴OH�EXOXQDPD\D-
FDN�úHN൴OGH��QRUPDO�N൴PO൴N�NDQÕWODPD�V�UHoOHU൴Q൴�DWODWDQ�YH\D�NXUXODQ�
EX�\DSÕGDQ�KDEHUGDU�RODQ�N൴ú൴\H�R�E൴OJ൴VD\DUD�X]DNWDQ�HU൴úPH\൴�VD÷OD-
\DQ�\|QWHPOHU��DUND�NDSÕ�RODUDN�DGODQGÕUÕOPDNWDGÕU�>��@�

x� +൴]PHW�HQJHOOHPH��+൴]PHW�HQJHOOHPH��QRUPDO�E൴OJ൴� ൴úOHP�RUWDPÕQÕ�
ER]PD\Õ� YH� K൴]PHW൴� NXOODQÕODPD]� KkOH� JHW൴UPH\൴� KHGHIOH\HQ� E൴U� D÷�
YH\D� DQD�E൴OJ൴VD\DUÕQ� ND\QDNODUÕQD� ൴O൴úN൴Q� KDNODUÕQ� N|W�\H�NXOODQÕO-
PDVÕ�W�U�G�U�>�@��%X�VDOGÕUÕQÕQ�WHN�DPDFÕ��E൴U�E൴OJ൴VD\DU��VXQXFX�YH\D�
D÷ÕQ�NDOGÕUDE൴OHFH÷൴QGHQ�GDKD�ID]OD�\�N�E൴QG൴U൴OPHV൴�VD÷ODQDUDN��V൴V-
WHPH�\HWN൴O൴�N൴ú൴OHU൴Q�HU൴ú൴P൴Q൴Q�HQJHOOHQPHV൴�YH�V൴VWHP൴Q�NXOODQÕOPD]�
KkOH�JHW൴U൴OPHV൴G൴U�>��@�

x� øVW൴VPDU��([SOR൴W���%൴U�DQD�E൴OJ൴VD\DU�YH\D�D÷GDN൴�NDVÕWVÕ]�YH\D�ú�S-
KHOHQ൴OPHP൴ú�E൴U�GDYUDQÕúWDQ�ND\QDNODQDQ�E൴U�DNVDNOÕN��KDWD�YH\D�J�-
YHQO൴N�DoÕ÷ÕQGDQ�\DUDUODQDQ�WDO൴PDWODU�G൴]൴V൴G൴U�>�@�

x� -HQHU൴N� %൴U�NU൴SWR�JUDI൴N�൴ONH\H�NDUúÕ�JHQHO�E൴U�VDOGÕUÕGÕU��6|]�NRQXVX�
NU൴SWR�\DNODúÕPÕQ�QDVÕO�X\JXODQGÕ÷ÕQÕQ�GHWD\ODUÕQGDQ�ED÷ÕPVÕ]�RODUDN�
oDOÕúWÕUÕODE൴OHQ�VDOGÕUÕGÕU��gUQH÷൴Q��.�E൴W�DQDKWDUOÕ�E൴U�ú൴IUH�PHWQ൴�ROGX-
÷X�YDUVD\ÕOGÕ÷ÕQGD��VDOGÕUJDQ�N�E൴WOHU൴Q൴��\DQ൴��.�NRPE൴QDV\RQODUÕQÕ�
NXOODQDUDN�P�PN�Q�RODQ�KHU�NRPE൴QDV\RQX�GHQHU��EXQD�NDED�NXYYHW�
VDOGÕUÕVÕ�GD�GHQ൴U��YH�PHWQ൴Q�ú൴IUHV൴Q൴�o|]PH\H�oDOÕúÕU�>��@�

x� .Hú൴I��5HFRQQD൴VVDQFH�� %൴U�E൴OJ൴VD\DU�D÷Õ�KDNNÕQGD�J�YHQO൴N�GHQH-
W൴POHU൴QGHQ�NDoÕQPDN�൴o൴Q�E൴OJ൴�WRSOD\DQ�E൴U�VDOGÕUÕ�RODUDN�WDQÕPODQD-
E൴O൴U�>�@��$\UÕFD�NHú൴I�VDOGÕUÕODUÕ��E൴U�D÷D�ED÷OÕ�PDN൴QHOHU൴Q�W�UOHU൴�YH�
VD\ÕODUÕ�KDNNÕQGD�E൴OJ൴�WRSODPDQÕQ�ROGXNoD�\D\JÕQ�\ROXGXU�YH�\�NO��
RODQ�\D]ÕOÕP�W�UOHU൴Q൴�YH�YH\D�NXOODQÕODQ�X\JXODPDODUÕ�EHO൴UOHPHN�൴o൴Q�
E൴U�DQD�PDN൴QH\H�VDOGÕUÕODE൴O൴U�>�@�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

266

x� .DEXN�NRGX��6KHOOFRGH���6DOGÕUJDQÕQ�KHGHI�PDN൴QH\H�VÕ]DUDN�NDEXN�
�VKHOO���]HU൴QGHQ�NRG�SDUoDFÕNODUÕQÕ�oDOÕúWÕUÕS�V൴VWHP൴�HOH�JHo൴UPHV൴Q൴�
VD÷OD\DQ�VDOGÕUÕGÕU��.DEXN�NRGODUÕ�\HUHO��ORFDO��YH\D�X]DN��UHPRWH��E൴U�
úHN൴OGH�oDOÕúWÕUÕODE൴O൴UOHU��%X�ED÷ODPGD�X]DNWDQ�oDOÕúWÕUÕODQ�EX�NRGODUOD�
5�8��5HPRWH�WR�XVHU��VDOGÕUÕODUÕ�JHUoHNOHúW൴U൴OHE൴O൴U�

x� 6ROXFDQ��:RUP�� *HQHOO൴NOH�D÷�ED÷ODQWÕVÕ��൴QG൴U൴OHQ�E൴U�GRV\D�\ROX\-
OD��KHGHI�E൴OJ൴VD\DUGDN൴�E൴U�DoÕNOÕN�YH\D�VRV\DO�P�KHQG൴VO൴N�\|QWHP-
OHU൴\OH�V൴VWHPH�VÕ]PD\D�oDOÕúDQ�YH�V൴VWHPH�J൴UG൴NWHQ�VRQUD�൴VH�D÷�YH\D�
൴QWHUQHW�ED÷ODQWÕVÕ��]HU൴QGHQ�NHQG൴V൴Q൴Q�E൴UGHQ�ID]OD�൴úOHYVHO�NRS\DVÕ-
QÕ�\DSDUDN�\D\ÕODQ��D÷GDN൴�\HWHU൴QFH�NRUXQPD\DQ�W�P�E൴OJ൴VD\DUODUÕ�
YH�VXQXFXODUÕ�HWN൴OH\HQ�VDOGÕUÕ�W�U�G�U�>��@�

6|]� NRQXVX� EX� VDOGÕUÕ� W�UOHU൴� GÕúÕQGD� NRG� ൴VW൴VPDUÕ�� GROD\OÕ� YH\D� GR÷UXGDQ�
HU൴ú൴P�VDOGÕUÕODUÕ��VRV\DO�P�KHQG൴VO൴N�J൴E൴�DNW൴I�YH�SDV൴I�ROPDN��]HUH�൴N൴�WHPHO�
JUXSWD�൴QFHOHQHQ�E൴UoRN�VDOGÕUÕ�W�U��YDUGÕU�IDNDW�EXQODU�EX�oDOÕúPD�NDSVDPÕQ-
GD�HOH�DOÕQPD\DFDNWÕU�

�������&Õ�8FQIæWæ�9JXUNY�8NXYJRQJWN

6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴Q൴Q��,'6�,QWUXV൴RQ�'HWHFW൴RQ�6\VWHP��E൴U�W�U��RODQ�
D÷�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴��1,'6�1HWZRUN�,QWUXV൴RQ�'HWHFW൴RQ�6\VWHP��NÕ-
VDFD�D÷ODUD�NDUúÕ�\DSÕODQ�N|W��Q൴\HWO൴�H\OHPOHU൴Q�YH\D�SRO൴W൴ND� ൴KODOOHU൴Q൴Q�
൴]OHQPHV൴Q൴�YH�WHVS൴W൴Q൴�\DSDQ�V൴VWHPOHU�RODUDN�DGODQGÕUÕOÕU��%൴U�1,'6��VHQ-
V|UOHU�DUDFÕOÕ÷Õ\OD�EHO൴UO൴� D÷�E|O�P�QGHN൴�D÷� WUDI൴÷൴Q൴�\DNDOD\DUDN�ú�SKHO൴�
ROD\ODUÕ� WDQÕPDN� ൴o൴Q� X\JXODPDODUÕQ� YH� SURWRNROOHU൴Q� HWN൴QO൴NOHU൴Q൴� DQDO൴]�
HGHU� >��@��$÷� VDOGÕUÕ� WHVS൴W� V൴VWHPOHU൴Q൴Q� VDOGÕUÕODUD�NDUúÕ� KHUKDQJ൴�E൴U� DN-
V൴\RQ�DOPD�|]HOO൴÷൴�\RNWXU��%X�V൴VWHPOHU൴Q�WHPHO�J|UHY൴�N|W��Q൴\HWO൴�DNW൴Y൴-
WHOHU൴� WHVS൴W�HWPHN�YH�VDOGÕUÕ� W�U�Q��UDSRUODPDNWÕU�� øGHDO�E൴U�D÷�VDOGÕUÕ� WHV-
S൴W�V൴VWHP൴Q൴Q�JHOHQ�YH�J൴GHQ�W�P�WUDI൴÷൴�WDUDPDVÕ�JHUHNPHNWHG൴U��$QFDN�EX�
GXUXP�D÷� WUDI൴÷൴Q൴Q�KÕ]ÕQÕ� D]DOWDQ� WÕNDQÕNOÕNODUD� VHEHS�RODE൴OPHNWHG൴U��%X�
V൴VWHPOHU൴Q� oHYU൴P� ൴o൴� YH� oHYU൴P� GÕúÕ� ROPDN� �]HUH� ൴N൴� WDVDUÕP� W൴S൴� YDUGÕU��
dHYU൴P�൴o൴�D÷� WDEDQOÕ�VDOGÕUÕ� WHVS൴W�V൴VWHP൴��D÷� ൴OH�JHUoHN�]DPDQOÕ� ൴OJ൴OHQ൴U�
YH�E൴U�VDOGÕUÕ�ROXS�ROPDGÕ÷ÕQD�NDUDU�YHUPHN�൴o൴Q�(WKHUQHW�SDNHWOHU൴Q൴�DQDO൴]�
HGHUHN�ED]Õ�NXUDOODU�X\JXODU�>��@��dHYU൴P�GÕúÕ�D÷�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWH-
P൴��GHSRODQDQ�YHU൴OHU൴�HOH�DOÕU�YH�E൴U�VDOGÕUÕ�ROXS�ROPDGÕ÷ÕQD�NDUDU�YHUPHN�
൴o൴Q�ED]Õ�൴úOHPOHUGHQ�JHo൴U൴U�>��@��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴��VDOGÕUÕODUÕ�WHVS൴W�
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HWPHN�൴o൴Q�൴P]D�WDEDQOÕ�DOJÕODPD�YH�DQRPDO൴�WDEDQOÕ�DOJÕODPD�ROPDN��]HUH�
൴N൴� W൴S�PHNDQ൴]PD\Õ�EHQ൴PVHP൴úW൴U�� øP]D� WDEDQOÕ� V൴VWHPOHUGH�E൴O൴QHQ� ൴]൴Q-
V൴]� J൴U൴ú� IDDO൴\HWOHU൴� WHVS൴W� HG൴O൴U� \DQ൴� VDOGÕUÕQÕQ� NDUDNWHU൴VW൴÷൴QGH� EXOXQDQ�
E൴UWDNÕP�PRGHOOHU�DUDQDUDN�VDOGÕUÕODU�WHVS൴W�HG൴OPH\H�oDOÕúÕOÕU�>�@��g]HOO൴NOH�
DQW൴� Y൴U�V� WHNQRORM൴OHU൴QGH� NXOODQÕODQ� EX� \DNODúÕPGD� E൴O൴QHQ� E൴U� VDOGÕUÕQÕQ�
WHVS൴W൴�NROD\FD�\DSÕODE൴O൴UNHQ��PRGHO൴�ROPD\DQ�\HQ൴�VDOGÕUÕODUD�NDUúÕ�EDúDUÕ�
VD÷ODQDPDPDNWDGÕU��$QRPDO൴�WDEDQOÕ�\DNODúÕPGD�൴VH�ROD÷DQGÕúÕ�\DQ൴�|QFH-
GHQ�E൴O൴QPH\HQ�൴]൴QV൴]�J൴U൴ú�IDDO൴\HWOHU൴�WHVS൴W�HG൴OPH\H�oDOÕúÕOÕU�>�@��%XUDGD�
WHPHO� DPDo�J�YHQ൴O൴U� E൴U� |÷UHQPH�PRGHO൴� ROXúWXUXS�\HQ൴� JHOHQ�PRGHOOHU൴�
EXQXQOD� NDUúÕODúWÕUPDNWÕU�� %൴O൴QPH\HQ� \HQ൴� VDOGÕUÕODUD� NDUúÕ� GDKD� EDúDUÕOÕ�
RODQ�EX�\|QWHPGH�E൴O൴QPH\HQ� IDNDW�\DVDO�RODQ�H\OHPOHU� ൴o൴Q�\DQOÕú�DODUP�
�UHW൴OHE൴OPHNWHG൴U�� ùHN൴O� ���¶GH� E൴U� D÷� VDOGÕUÕ� WHVS൴W� V൴VWHP൴Q൴Q� D÷GD� QDVÕO�
NRQXPODQGÕUÕODE൴OHFH÷൴Q൴Q�E൴U�|UQH÷൴�J|U�OPHNWHG൴U�

�

đJPNQ������8FQIæWæ�YJXUNY�XNXYJRNSNS�FÕ�´_JWNSIJ�PTSZRQFSIæWæQRFXæ

�������&Õ�&STRFQN�9JXUNYNSIJ�0FWĒæQFĒæQFS�?TWQZPQFW

*�Q�P�]GH�DQRPDO൴�WHVS൴W൴QGH�E൴UoRN�WHNQ൴N�NXOODQÕOPDNWDGÕU��7HNQRORM൴Q൴Q�
JHO൴ú൴P൴\OH� E൴UO൴NWH� DQRPDO൴� WHVS൴W൴QGHN൴� NDE൴O൴\HWOHU൴P൴]� QH� NDGDU� JHO൴úP൴ú�
ROVD�GD�DQRPDO൴�WHVS൴W൴�QRNWDVÕQGD�KkOk�E൴UWDNÕP�]RUOXNODU�YDU�ROPD\D�GHYDP�
HWPHNWHG൴U��%XQODU�>�������@�
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x� (YUHQVHO�RODUDN�X\JXODQDE൴O൴U�DQRPDO൴�WHVS൴W�WHNQ൴÷൴Q൴Q�HNV൴NO൴÷൴��gU-
QH÷൴Q��NDEOROX�E൴U�D÷GDN൴�൴]൴QV൴]�J൴U൴ú�DOJÕODPD�WHNQ൴÷൴��NDEORVX]�E൴U�
D÷GD�oRN�D]�NXOODQÕODE൴O൴U�

x� 9HU൴OHU൴Q�J�U�OW��൴oHUPHV൴�EX�J�U�OW�OHU൴Q�JHUoHN�DQRPDO൴�RODUDN�DOJÕ-
ODQPDVÕQD�VHEHS�ROPDVÕ�

x� 9HU൴�VHWOHU൴QGH�VÕQÕI�GHQJHV൴]O൴NOHU൴Q൴Q�ROPDVÕ�
x� .DWHJRU൴N�YHU൴OHUGH�E൴U�|U�QW��EHO൴UOHPHQ൴Q�YH\D�E൴U�PHVDIH�|OoPHQ൴Q�

]RU�ROPDVÕ�VHEHE൴\OH�DQRPDO൴�VDSWDPD�\|QWHPOHU൴Q൴Q�NDWHJRU൴N�YHU൴-
OHUGH�EDúDUÕ�RUDQÕQÕQ�G�ú�N�ROPDVÕ��

x� *HUoHN�KD\DW�SUREOHPOHU൴QGH�HOH�DOÕQDQ�YHU൴�VHWOHU൴Q൴Q�oRN�E�\�N�P൴N-
WDUGD�ROPDVÕQÕQ��oRN�ID]OD�J|]OHP�YH�NDWHJRU൴N�YHU൴�൴oHUPHV൴Q൴Q�]D-
PDQ�NDUPDúÕNOÕ÷ÕQÕQ�DUWPDVÕQD�\RO�DoPDVÕ�

x� $÷�DQRPDO൴�WHVS൴W൴�൴o൴Q�NXOODQÕODE൴OHFHN�KHUNHV�WDUDIÕQGDQ�HU൴ú൴OHE൴OHQ�
HW൴NHWOHQP൴ú�YHU൴�VHW൴�HNV൴NO൴÷൴�

x� 1RUPDO� DNW൴Y൴WHOHU൴Q� V�UHNO൴� RODUDN� HYU൴P�JHo൴U൴\RU�ROPDVÕ� úX� DQ�N൴�
V൴VWHPOHU൴Q�൴OHU൴GH�J�QFHOO൴÷൴Q൴�\൴W൴UPHV൴QH�VHEHS�RODFDN�ROPDVÕ�

x� 2ODVÕ�KHU�QRUPDO�GDYUDQÕúÕ�WDQÕPODPDQÕQ�ROGXNoD�]RU�ROPDVÕ�
x� 1RUPDO�YH�DQRUPDO�DNW൴Y൴WHOHU�DUDVÕQGD�NHV൴Q�E൴U�VÕQÕUÕQ�ROPDPDVÕ�YH
x� $QRPDO൴OHUH� VHEHS� RODQ� N|W�F�O� H\OHPOHU൴Q� NHQG൴OHU൴Q൴� QRUPDO� J൴E൴�

J|VWHUHE൴OPH�\HWHQH÷൴Q൴�ND]DQPDVÕ

úHNO൴QGH�൴IDGH�HG൴OHE൴O൴U�

������:>,:1&2&)&�0:11&3.1&3�&7&��;*�>�39*21*7

������� &WF�QFW

$÷� DQRPDO൴� WHVS൴W൴� ൴o൴Q� NDUúÕODúWÕUÕODFDN� DOJRU൴WPDODUÕQ� X\JXODQPDVÕQGD� YH�
HO൴P൴]GH�EXOXQDQ�YHU൴�N�PHV൴�൴o൴Q�NDUDU�YHU൴OHQ�HQ�X\JXQ�DOJRU൴WPD�oHUoHYH-
V൴QGH�X\JXODPD\Õ�JHO൴úW൴U൴UNHQ�NXOODQÕODQ�DUDo�YH� WHNQ൴NOHU�NÕVDFD�PDGGHOHU�
KkO൴QGH�DúD÷ÕGD�ROGX÷X�J൴E൴G൴U�

x� øúOHW൴P�V൴VWHP൴��%X�X\JXODPD��[���WDEDQOÕ������*+]�KÕ]ÕQGD�E൴U�൴ú-
OHPF൴�YH���*%�5$0¶H�VDK൴S�E൴U�:൴QGRZV� ൴úOHW൴P�V൴VWHP൴��]HU൴QGH�
JHUoHNOHúW൴U൴OP൴úW൴U�
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x� 3URJUDPODPD�G൴O൴��8\JXODPD�JHO൴úW൴U൴O൴UNHQ�SURJUDPODPD�G൴O൴�RODUDN�
3\WKRQ�������V�U�P��NXOODQÕOPÕúWÕU�

x� *HO൴úW൴UPH�RUWDPÕ��$QDFRQGD�GD÷ÕWÕPÕ��]HU൴QGHQ�-XS\WHU�1RWHERRN�
JHO൴úW൴UPH�RUWDPÕ�NXOODQÕOPÕúWÕU�

x� .�W�SKDQHOHU��%X�X\JXODPDQÕQ�JHO൴úW൴U൴OPHV൴QGH�

ĺ��3DQGDV��9HU൴�N�PHV൴Q൴Q�RNXQPDVÕ��G�]HQOHQPHV൴��WDEORODU�KkO൴Q-
GH�J|VWHU൴OPHV൴QGH�NXOODQÕOPÕúWÕU�

ĺ��6F൴N൴W�OHDUQ��3\WKRQ�PDN൴QH�|÷UHQPHV൴�N�W�SKDQHV൴G൴U��8\JXOD-
PD� NDSVDPÕQGDN൴� YHU൴� N�PHV൴Q൴Q� |OoHNOHQG൴U൴OPHV൴QGH� YH� VÕQÕI-
ODQGÕUPD�DOJRU൴WPDODUÕQÕQ�X\JXODQPDVÕQGD�NXOODQÕOPÕúWÕU�

ĺ��6HDERUQ�� 0DWSORWO൴E�� $OJRU൴WPDODUÕQ� X\JXODQPDVÕ� VRQXFXQGD�
ROXúWXUXODQ�N�PHOHU൴Q�JUDI൴NVHO�J|VWHU൴P൴QGH�NXOODQÕOPÕúWÕU�

�������8æSæKQFSIæWRF�&QLTWNYRFQFWæ

%X�SURMH�NDSVDPÕQGD�D÷�VDOGÕUÕODUÕQÕQ� WHVS൴W�HG൴OHE൴OHV൴�DPDFÕ\OD�YHU൴OHU൴Q�
QRUPDO�YH�DQRUPDO�RODUDN�G�]J�Q�E൴U�úHN൴OGH�D\UÕúWÕUÕODE൴OPHV൴�DPDFÕ\OD�HQ�
X\JXQ�VÕQÕIODPD�\DSDQ�DOJRU൴WPD\D�NDUDU�YHUPHN�൴o൴Q�.DUDU�$÷DFÕ��*UDG-
\DQ�$UWWÕPD�0DN൴QHOHU൴��*UDG൴HQW�%RRVW൴QJ�0DFK൴QHV���;*%RRVW��/൴JKW*-
%0��&DW%RRVW��(Q�<DNÕQ�.RPúX��.11���/൴QHHU�5HJUHV\RQ��1D൴YH�%D\HV�
YH�'HVWHN�9HNW|U�0DN൴QHV൴��690��DOJRU൴WPDODUÕ�NDUúÕODúWÕUÕOPÕúWÕU��6ÕQÕIODQ-
GÕUPD�DOJRU൴WPDODUÕ� YHU൴� N�PHV൴QGHN൴�YHU൴OHU൴Q� VÕQÕI� HW൴NHWOHU൴Q൴Q�E൴O൴QG൴÷൴�
GXUXPODUGD�NXOODQÕODQ�GDQÕúPDQOÕ�|÷UHQPH�DOJRU൴WPDODUÕGÕU��6ÕQÕIODQGÕUPD�
൴úOHP൴�VÕUDVÕQGD�KHU�E൴U�J|]OHPH�E൴U�VÕQÕI�DWPDVÕ�\DSÕOÕU��%X�DOJRU൴WPDODUÕQ�
WDQÕPÕ�YH�oDOÕúPD�úHN൴OOHU൴��VÕQÕIODQGÕUPD�൴o൴Q�JHUHNO൴�SDUDPHWUHOHU൴�DúD÷ÕGD�
GHWD\OÕ�RODUDN�൴QFHOHQP൴úW൴U���

N�� 1NSJJW�WJLWJX^TS�FQLTWNYRFXæ

'R÷UXVDO��O൴QHDU��PRGHOOHU�SUDW൴NWH�\D\JÕQ�RODUDN�NXOODQÕODQ�\DNODúÕPODUGÕU��
'R÷UXVDO� PRGHOOHU�� J൴UG൴� |]HOO൴NOHU൴Q൴Q� GR÷UXVDO� E൴U� ൴úOHY൴Q൴� NXOODQDUDN� E൴U�
WDKP൴Q�\DSDUODU�>��@��7�UNoH\H�GR÷UXVDO�UHJUHV\RQ�RODUDN�oHYU൴OHE൴OHQ�EX�DO-
JRU൴WPD�E൴U�GH÷൴úNHQ൴Q�GH÷HU൴Q൴��\��EHO൴UO൴�E൴U�|]HOO൴N�N�PHV൴QH��[��J|UH�WDK-
P൴Q� HWPHN� ൴o൴Q� NXOODQÕOÕU� >�@�� /൴QHHU�PRGHOOHU� ൴o൴Q� JHQHO� WDKP൴Q� GHQNOHP൴�
(ú൴WO൴N������¶GH�ROGX÷X�J൴E൴G൴U�>��@�
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ǔ� �Z>�@��[>�@���Z>�@��[>�@���������Z>S@��[>S@���E� � � �����

%XUDGD�GR÷UXVDO�UHJUHV\RQ��H÷൴W൴P�VHW൴QGHN൴�WDKP൴QOHU�YH�JHUoHN�UHJUHV\RQ�KH-
GHIOHU൴��\��DUDVÕQGDN൴�RUWDODPD�NDUH�KDWDVÕQÕ�HQ�D]D�൴QG൴UHQ�Z�YH�E�SDUDPHWUH-
OHU൴Q൴�EXOPD\D�oDOÕúÕU��%XUDGD�QRNWD�úHNO൴QGH�J|U�OHQOHU�H÷൴W൴P�YHU൴�VHW൴Q൴Q�൴N൴�
ER\XWOX�X]D\GD�GD÷ÕOÕPÕQÕ�WHPV൴O�HWPHNWHG൴U��'R÷UXVDO�UHJUHV\RQGD�WHPHO�DPDo�
H÷൴W൴P�VHW൴QGHN൴�EX�QRNWDODUÕQ�WDPDPÕQD�HQ�\DNÕQ�JHoHQ�GR÷UX\X�o൴]PHNW൴U��%X�
GR÷UX�GHQNOHP൴QGHN൴�NDWVD\ÕODUÕQÕQ�EXOXQPDVÕ�YH�oRN�VD\ÕGDN൴�NDUPDúÕN�KHVDS-
ODPD�YH�|Oo�POHUH�GD\DOÕ�YHU൴Q൴Q�EDV൴W�E൴U�GR÷UX\D�൴QG൴UJHQPHV൴�൴úOHP൴�GR÷UXVDO�
UHJUHV\RQ�WDUDIÕQGDQ�JHUoHNOHúW൴U൴OP൴ú�ROXU��'R÷UXVDO�UHJUHV\RQXQ�K൴oE൴U�SDUD-
PHWUHV൴�\RNWXU��EX�E൴U�ID\GD�RODUDN�G�ú�Q�OHE൴O൴U�DQFDN�PRGHO�NDUPDúÕNOÕ÷ÕQÕ�
NRQWURO�HWPHN�EX�VHEHSOH�P�PN�Q�ROPDPDNWDGÕU�>��@�

NN�� 0�JS�^FPæS�PTRĒZ�FQLTWNYRFXæ

.�HQ�\DNÕQ�NRPúX�DOJRU൴WPDVÕ�WDUWÕúPDVÕ]�HQ�EDV൴W�GDQÕúPDQOÕ�PDN൴QH�|÷UHQ-
PHV൴�DOJRU൴WPDVÕGÕU�YH�PRGHO൴Q�ROXúWXUXOPDVÕ�VDGHFH�H÷൴W൴P�YHU൴�N�PHV൴Q൴Q�
VDNODQPDVÕ� ൴OH�JHUoHNOHúW൴U൴O൴U��\HQ൴�E൴U�YHU൴�QRNWDVÕ� ൴o൴Q�E൴U� WDKP൴Q�\DSPDN�
�]HUH�DOJRU൴WPD��H÷൴W൴P�YHU൴�N�PHV൴QGHN൴�HQ�\DNÕQ�YHU൴�QRNWDODUÕQÕ�\DQ൴�³HQ�
\DNÕQ�NRPúXODUÕQÕ´�EXOXU�>��@��

NNN�� 3FN[J�'F^JX�FQLTWNYRFXæ

1D൴YH�%D\HV�VÕQÕIODQGÕUÕFÕODU��GR÷UXVDO�PRGHOOHUH�ROGXNoD�EHQ]H\HQ�E൴U�VÕQÕI-
ODQGÕUÕFÕ�D൴OHV൴G൴U��H÷൴W൴PGH�GDKD�GD�KÕ]OÕ�ROPD�H÷൴O൴P൴QGHG൴UOHU�DQFDN�1D൴YH�
%D\HV�PRGHOOHU൴Q൴Q�JHQHOO൴NOH�/RJ൴VW൴N�5HJUHV\RQ�YH�/൴QHDU690�J൴E൴�GR÷UX-
VDO�VÕQÕIODQGÕUÕFÕODUGDQ�E൴UD]�GDKD�N|W��RODQ�JHQHOOHPH�SHUIRUPDQVÕ�VD÷ODPDN-
WDGÕU�>��@��1D൴YH�%D\HV�PRGHOOHU൴Q൴Q�EX�NDGDU�YHU൴PO൴�ROPDVÕQÕQ�QHGHQ൴��KHU�
E൴U�|]HOO൴÷H�D\UÕ�D\UÕ�EDNDUDN�SDUDPHWUHOHU൴�|÷UHQPHOHU൴�YH�KHU�|]HOO൴NWHQ�VÕQÕI�
EDúÕQD�EDV൴W�൴VWDW൴VW൴NOHU�WRSODPDODUÕGÕU��%XQX�\DSDUNHQ�(ú൴WO൴N������¶GH�YHU൴OHQ�
NRúXOOX�RODVÕOÕN�GH÷HUOHU൴Q൴�KHVDSODUODU�

3��$�_�%�� �3��$��3��%�_�$����3��%�� � � � � �����

%XUDGD�3��$_%��%�ROD\Õ�JHUoHNOHúW൴÷൴QGH�$�ROD\ÕQÕQ�JHUoHNOHúPH�RODVÕOÕ÷Õ��3�
�$��$�ROD\ÕQÕQ�JHUoHNOHúPH�RODVÕOÕ÷Õ��3��%��%�ROD\ÕQÕQ�JHUoHNOHúPH�RODVÕOÕ÷Õ��
3��%_$��$�ROD\Õ�JHUoHNOHúW൴÷൴QGH�%�ROD\ÕQÕQ�JHUoHNOHúPH�RODVÕOÕ÷Õ�RODUDN�NDU-
úÕPÕ]D�oÕNPDNWDGÕU�
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N[�� )JXYJP�;JPY®W�2FPNSJXN�8;2��FQLTWNYRFXæ

'HVWHN�9HNW|U�0DN൴QHV൴¶Q൴Q�WHPHO�SUHQV൴E൴��SR]൴W൴I�YH�QHJDW൴I�VÕQÕIODU�DUDVÕQ-
GDN൴�D\UÕP�SD\ÕQÕ�HQ��VW�G�]H\H�oÕNDUDQ�E൴U�K൴SHU�G�]OHP�HOGH�HWPHNW൴U�>�@��
690¶Q൴Q�൴OJ൴Qo�E൴U�|]HOO൴÷൴��൴VWDW൴VW൴NVHO�|÷UHQPH�WHRU൴V൴QH�GD\DQDQ�\DSÕ�U൴V-
N൴Q൴�HQ�D]D�൴QG൴UPH�SUHQV൴E൴Q൴Q�\DNODúÕN�E൴U�X\JXODPDVÕ�ROPDVÕGÕU�>�@��690�
E൴U�GDQÕúPDQOÕ�|÷UHQPH�PDN൴QH�|÷UHQPHV൴�oHú൴G൴G൴U�YH�VÕQÕIODQGÕUPD�\DSDE൴O-
PHN�൴o൴Q�HW൴NHWOHQP൴ú�YHU൴\H�൴KW൴\Do�GX\PDNWDGÕU��5DG\DO�WHPHO�൴úOHY൴��5%)��
oHN൴UGH÷൴� J൴E൴� oHN൴UGHNOHU�� NDUPDúÕN� E|OJHOHU൴� |÷UHQPHN� ൴o൴Q� NXOODQÕODE൴O൴U��
+HU�WHVW�|UQH÷൴�൴o൴Q��PRGHO�WHVW�|UQH÷൴Q൴Q�|÷UHQ൴OHQ�E|OJH�൴o൴QGH�ROXS�ROPD-
GÕ÷ÕQÕ�EHO൴UOHU�YH�H÷HU�E൴U�WHVW�|UQH÷൴�|÷UHQ൴OHQ�E|OJH�൴o൴QGH\VH��QRUPDO��G൴÷HU�
GXUXPGD�DQRUPDO�RODUDN�E൴OG൴U൴O൴U�>�@�

[�� 0FWFW�FÕFHæ�FQLTWNYRFXæ

.DUDU� D÷DFÕ�� KHU� ൴o� G�÷�P�Q� �\DSUDNVÕ]� G�÷�P�� E൴U� |]Q൴WHO൴N� �]HU൴QGH� E൴U�
WHVW൴� WHPV൴O� HWW൴÷൴�� KHU� GDOÕQ� WHVW൴Q� E൴U� VRQXFXQX� WHPV൴O� HWW൴÷൴� YH� KHU� \DSUDN�
G�÷�P�Q�Q��YH\D�WHUP൴QDO�G�÷�P�Q�Q��E൴U�VÕQÕI�HW൴NHW൴�൴oHUG൴÷൴�DNÕú�úHPDVÕ�
EHQ]HU൴�E൴U�D÷Do�\DSÕVÕGÕU� >��@��(Q��VWWHN൴�G�÷�P�E|O�QPHQ൴Q� ൴ON�EDúODGÕ÷Õ�
N|N� G�÷�P� �URRW� QRGH�� RODUDN� DGODQGÕUÕOÕU��%XUDGD� E൴OJ൴VD\DU� DOÕP�GXUXPX�
�]HU൴QGHQ�VÕQÕIODQGÕUPD�\DSÕOPDVÕ�NRQVHSW൴QGH�ROXúWXUXODQ�E൴U�D÷Do�\DSÕVÕ�o൴-
]൴OP൴úW൴U��gUQH÷൴Q�RUWD�\DúOÕ�E൴U൴V൴Q൴Q�E൴OJ൴VD\DU�DODQ�VÕQÕIÕQGD�ROGX÷X�EXQXQ�
\DQÕ�VÕUD�JHQo�YH�|÷UHQF൴�RODQ�E൴U൴V൴Q൴Q�E൴OJ൴VD\DU�DOPD\DQ�VÕQÕIWD�ROGX÷X�D÷Do�
\DSÕVÕQGDQ�J|U�OHE൴OPHNWHG൴U�

[N�� ,WFI^FS�FWYYæWRF�RFPNSJQJWN�FQLTWNYRFXæ

*UDG\DQOD�J�oOHQG൴U൴OP൴ú� UHJUHV\RQ� D÷DFÕ� YH\D�G൴÷HU� E൴U� GH\൴úOH� JUDG\DQOD�
J�oOHQG൴U൴OP൴ú�PDN൴QHOHU��GDKD�J�oO��E൴U�PRGHO�ROXúWXUPDN�൴o൴Q�E൴UGHQ�ID]OD�
NDUDU�D÷DFÕQÕ�E൴UOHúW൴UHQ�E൴U�NROHNW൴I��HQVHPEOH��\|QWHPG൴U�>��@��%X�\|QWHP�
KHP�UHJUHV\RQ�KHP�GH�VÕQÕIODQGÕUPD� ൴o൴Q�NXOODQÕODE൴OPHNWHG൴U��*UDG\DQ�DU-
WÕUPD��KHU�D÷DFÕQ�E൴U�|QFHN൴Q൴Q�KDWDODUÕQÕ�G�]HOWPH\H�oDOÕúWÕ÷Õ�VHU൴�E൴U�úHN൴O-
GH�D÷DoODU�ROXúWXUDUDN� oDOÕúPDNWDGÕU�YH�YDUVD\ÕODQ�RODUDN�� JUDG\DQ�GHVWHNO൴�
UHJUHV\RQ� D÷DoODUÕQGD� KHUKDQJ൴� E൴U� UDVWJHOH� VÕUDODPD� \RNWXU�� EXQXQ� \HU൴QH�
J�oO��|Q�EXGDPD��SUH�SUXQ൴QJ��NXOODQÕOÕU�>��@��'HU൴QO൴÷൴�D]�RODQ�D÷DoODUGDQ�
ROXúWXUXODUDN� KDIÕ]D� NXOODQÕPÕQÕ� D]D� ൴QG൴U൴S� WDKP൴QOHU൴� GDKD� KÕ]OÕ� \DSPD\D�
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oDOÕúÕU��%DKV൴�JHoHQ�EX�N�o�N�D÷DoODU�YHU൴GHQ�HQ�൴\൴�WDKP൴Q�\DSÕODQ�NÕVÕPODUÕ�
WHPV൴O�HGHUOHU�YH�EXQODUÕQ�KHU�E൴U൴� WHNUDUODPDOÕ�RODUDN�DQD�\DSÕ\D�HNOHQHUHN�
SHUIRUPDQVÕ�DUWWÕUPD\D�oDOÕúÕU��%X�GXUXP�JUDG\DQ�GHVWHNO൴�PDN൴QHOHU൴Q�WHPHO�
DPDFÕQÕ�ROXúWXUPDNWDGÕU��

[NN��=,'TTXY�FQLTWNYRFXæ

;*%RRVW�� NDUDU�D÷DFÕ� �GHF൴V൴RQ�WUHH�� WHPHOO൴� YH� H÷൴P�DUWWÕUPDOÕ� �JUD-
G൴HQW�ERRVW൴QJ��E൴U�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDVÕGÕU��9HU൴�E൴O൴PF൴OHU൴� WDUD-
IÕQGDQ� \D\JÕQ� RODUDN� NXOODQÕODQ� YH� E൴UoRN� SUREOHP��]HU൴QGH� VRQ� WHNQROR-
M൴�VRQXoODU�YHUHQ�XoWDQ�XFD�|OoHNOHQHE൴O൴U�E൴U�D÷Do�J�oOHQG൴UPH�V൴VWHP൴G൴U�
>��@��;*%RRVW��E൴UoRN�YHU൴�E൴O൴P൴�SUREOHP൴Q൴�KÕ]OÕ�YH�GR÷UX�E൴U�úHN൴OGH�o|-
]HQ�SDUDOHO�E൴U�D÷Do�J�oOHQG൴UPHV൴��*%'7��*%0�RODUDN�GD�E൴O൴Q൴U��VD÷ODU�
>��@��;*%RRVW��൴ON�RODUDN�:DVK൴QJWRQ�hQ൴YHUV൴WHV൴QGH�൴N൴�DUDúWÕUPDFÕ�RODQ�
7൴DQT൴�&KHQ�YH�&DUORV�*XHVWU൴Q� WDUDIÕQGDQ�6,*.''������NRQIHUDQVÕQGD�
PDNDOH�RODUDN�VXQXOPXúWXU��;*%RRVW¶XQ�*%0¶H�J|UH��KHP�V൴VWHP��GRQD-
QÕP�YH�\D]ÕOÕP��RSW൴P൴]DV\RQX�KHP�GH�DOJRU൴WP൴N�JHO൴úW൴UPHOHU൴�EX�DOJR-
U൴WPDQÕQ�VDGHFH�DNDGHP൴N�oDOÕúPDODUGD�GH÷൴O�E൴UoRN�SODWIRUPGD�YHU൴�E൴O൴P൴�
\DUÕúPDODUÕQGD�NXOODQÕOPDVÕQÕ�VD÷ODPÕúWÕU�

[NNN�� 1NLMY,'2�FQLTWNYRFXæ

/൴JKW*%0¶GH�D÷Do�WDEDQOÕ�|÷UHQPH�DOJRU൴WPDODUÕ�NXOODQDQ�E൴U�H÷൴P�DUWWÕU-
PDOÕ�\DNODúÕPGÕU�>��@��+Õ]OÕ�YH�YHU൴PO൴�E൴U�úHN൴OGH�PRGHO൴�H÷൴WPHV൴��G�ú�N�
KDIÕ]D�NXOODQÕPÕ��GDKD�൴\൴�GR÷UXOXN�RUDQÕ��SDUDOHO�YH�*38�NXOODQDUDN�|÷UHQ-
PH�GHVWH÷൴�� E�\�N�|OoHNO൴� YHU൴OHU൴� ൴úOH\HE൴OPH�\HWHQH÷൴� DYDQWDMODUÕ� RODUDN�
EDKVHG൴OPHNWHG൴U��%X�DOJRU൴WPDQÕQ�G൴÷HU�D÷Do�WDEDQOÕ�DOJRU൴WPDODUGDQ�IDUNÕ�
G൴NH\�RODUDN�E�\�PHV൴G൴U��$oÕN�E൴U�úHN൴OGH�VXQXODQ�E൴UoRN�YHU൴�VHW൴��]HU൴Q-
GH�\DSÕODQ�GHQH\OHU�VRQXFXQGD�/൴JKW*%0¶൴Q��JHOHQHNVHO�*%'7¶Q൴Q�H÷൴W൴P�
V�UHF൴Q൴�QHUHGH\VH�D\QÕ�GR÷UXOX÷D�XODúÕUNHQ����NDWD�NDGDU�KÕ]ODQGÕUGÕ÷Õ�J|-
U�OP�úW�U�>��@�

N]�� (FY'TTXY�FQLTWNYRFXæ

%X� DOJRU൴WPDGD� ;*%RRVW� YH� /൴JKW*%0� J൴E൴� NDUDU�D÷DFÕ� �GHF൴V൴RQ�WUHH��
WHPHOO൴� YH� H÷൴P�DUWWÕUPDOÕ� �JUDG൴HQW�ERRVW൴QJ�� E൴U� DoÕN� ND\QDN� NRGOX�PD-
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N൴QH�|÷UHQPHV൴� DOJRU൴WPDVÕGÕU��<DQGH[�oDOÕúDQODUÕ� WDUDIÕQGDQ�JHO൴úW൴U൴OP൴ú-
W൴U��&DW%RRVW¶WD�VXQXODQ�NU൴W൴N�DOJRU൴WP൴N�൴OHUOHPHOHU��VÕUDOÕ�J�oOHQG൴UPHQ൴Q�
X\JXODQPDVÕ��NODV൴N�DOJRU൴WPD\D�SHUP�WDV\RQ�RGDNOÕ�E൴U�DOWHUQDW൴I�VXQPDVÕ�
YH�NDWHJRU൴N�|]HOO൴NOHU൴�൴úOHPHN�൴o൴Q�\HQ൴O൴No൴�E൴U�DOJRU൴WPD�ROPDVÕGÕU�>��@��
.DWHJRU൴N�GH÷൴úNHQOHU൴�G൴UHNW�RODUDN�൴úOH\HE൴O൴\RU�ROPDVÕ�EHUDEHU൴QGH�E൴UoRN�
NROD\OÕN�JHW൴UP൴úW൴U��

������:>,:1&2&3.3�,*7�*01*đ9å7å12*8å�

������� ;JWN�8JYNSNS�åSHJQJSRJXN

0DN൴QH�|÷UHQPHV൴�DOJRU൴WPDODUÕ�൴OH�DQRPDO൴�WDEDQOÕ�VDOGÕUÕ�WHVS൴W൴�YH�NDUúÕ-
ODúWÕUPDOÕ�DQDO൴]൴�NDSVDPÕQGD�JHUoHNOHúW൴UHQ�EX�oDOÕúPDGD�.DJJOH��SODWIRU-
PXQGDQ�HOGH�HG൴OHQ�YH��������VDWÕUGDQ�ROXúDQ�E൴U�D÷�WUDI൴N�YHU൴�VHW൴�NXOODQÕO-
PÕúWÕU��+DP�D÷�SDNHWOHU൴�YHU൴V൴QGHQ�ROXúDQ�816:�1%���DGOÕ�YHU൴�VHW൴Q൴Q��
J�Q�P�]H� úDUWODUÕQD� X\JXQ� JHUoHN� QRUPDO� IDDO൴\HWOHU൴Q� YH� VHQWHW൴N� VDOGÕ-
UÕ�GDYUDQÕúODUÕQÕQ�E൴U�PHOH]൴Q൴�ROXúWXUPDN� ൴o൴Q�$YXVWUDO\D�6൴EHU�*�YHQO൴N�
0HUNH]൴¶Q൴Q��$&&6��&\EHU�5DQJH�/DE�൴V൴PO൴�ODERUDWXYDUGD�,;,$�3HUIHFW6-
WRUP�DUDFÕ�WDUDIÕQGDQ�ROXúWXUXOPXúWXU��6|]�NRQXVX�KDP�D÷�WUDI൴N�YHU൴OHU൴Q൴Q�
WRSODQPDVÕQGD�7&3GXPS�DUDFÕ�NXOODQÕOPÕúWÕU��,;,$�DUDFÕ��]HU൴QGHQ�V൴P�OH�
HG൴OHQ�DQRUPDO�WUDI൴N�)X]]HUV��$QDO\V൴V��%DFNGRRUV��'R6��([SOR൴WV��*HQH-
U൴F�� 5HFRQQD൴VVDQFH�� 6KHOOFRGH� YH�:RUPV� ROPDN� �]HUH� GRNX]� W൴S� VDOGÕUÕ-
\Õ�൴oHUPHNWHG൴U�YH�EX�VDOGÕUÕODU�RUWDN�J�YHQO൴N�DoÕNODUÕ�\D\ÕQODQGÕ÷Õ�&9(� 
V൴WHV൴��]HU൴QGHQ�V�UHNO൴�J�QFHOOHQHQ�VDOGÕUÕ� W൴SOHU൴G൴U�>��@��7RSODQDQ�EX�D÷�
WUDI൴N�YHU൴OHU൴Q൴Q�QRUPDO�YH�DQRUPDO�RODUDN����|]HOO൴N��IHDWXUHV���]HU൴QGHQ�
GR÷UX�E൴U�úHN൴OGH�HW൴NHWOHQG൴U൴OPHV൴QGH�$UJXV��%UR�,'6�DGOÕ�D÷�VDOGÕUÕ�WHVS൴W�
V൴VWHP൴�DUDoODUÕ�NXOODQÕOPÕúWÕU��9HU൴�VHW൴Q൴Q�ROXúWXUXOPDVÕQGD�NXUXODQ�RUWDP�
YH�DUDoODU�ùHN൴O����¶WH�J|VWHU൴OPHNWHG൴U�

�� KWWSV���ZZZ�NDJJOH�FRP�PUZHOOVGDY൴G�XQVZ�QE�� 
�� KWWSV���FYH�P൴WUH�RUJ��
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Sunucu 1

KullanıcılarKullanıcılar

Güvenlik 
Duvarı

Sunucu 3Sunucu 2
Kötülcül Yazılım

IXIA
Trafik Üretici

đJPNQ������;JWN�XJYNSNS�TQZĒYZWZQRF�[J�XæSFRF�TWYFRæ�@��B

9HU൴�VHW൴�ROXúWXUXOXUNHQ�3&$3�GRV\DODUÕQGDQ�&69�GRV\DODUÕQD�G|Q�ú�P�GH�
GkK൴O�ROPDN��]HUH����|]HOO൴÷H�VDK൴S�816:�1%��¶൴Q�VRQ�úHNO൴Q൴Q�ROXúWXUXO-
PDVÕQGD�\HU�DODQ�W�P�P൴PDU൴�oHUoHYH�൴VH�ùHN൴O����¶WH�J|VWHU൴OPHNWHG൴U�

Tcpdump

Pcap !les

Argus

Bro-IDS

Çıkarılmış 
özellikleri 

karşılaştırma
Yeni özellik 

ekleyen 
algoritmalar

VeritabanıCSV 
dosyaları

đJPNQ������:38<�3'���TQZĒYZWZQZWPJS�PZWZQFS�RNRFWN��JW�J[J�@��B

6|]�NRQXVX�YHU൴�VHW൴QGHQ�oÕNDUÕODQ����|]HOO൴N��EX�|]HOO൴NOHU൴Q�YHU൴�W൴S൴�YH�WD-
QÕPODUÕ�7DEOR����¶GH�GHWD\OÕ� E൴U� úHN൴OGH�YHU൴OP൴úW൴U��(N�RODUDN�EX�|]HOO൴NOHU�
DNÕú��WHPHO��൴oHU൴N��]DPDQ��W൴PH��YH�HN��DGG൴W൴RQDO��|]HOO൴NOHU�ROPDN��]HUH�EHú�
JUXSWD�HOH�DOÕQPÕúWÕU�>��@�
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No øV൴P 7�U 7DQÕP
� VUF൴S 1RP൴QDO .D\QDN�,3�DGUHV൴
� VSRUW ,QWHJHU .D\QDN�SRUW�QXPDUDVÕ
� GVW൴S 1RP൴QDO +HGHI�,3�DGUHV൴
� GVSRUW ,QWHJHU +HGHI�SRUW�QXPDUDVÕ
� SURWR 1RP൴QDO øOHW൴P�SURWRNRO�
� VWDWH 1RP൴QDO 'XUXP�YH�ED÷OÕ�ROGX÷X�SURWRNRO��gUQ��$&&��&/2��HOVH����
� GXU )ORDW 7RSODP�V�UH�ND\GÕ
� VE\WHV ,QWHJHU .D\QDNWDQ�KHGHIH�J൴GHQ�ED\W�
� GE\WHV ,QWHJHU +HGHIWHQ�ND\QD÷D�J൴GHQ�ED\W�
�� VWWO ,QWHJHU .D\QDNWDQ�KHGHIH�DWODPD�VÕQÕUÕ��W൴PH�WR�O൴YH�
�� GWWO ,QWHJHU +HGHIWHQ�ND\QD÷D�DWODPD�VÕQÕUÕ��W൴PH�WR�O൴YH�
�� VORVV ,QWHJHU $WÕODQ�YH\D�WHNUDU�J|QGHU൴OHQ�ND\QDN�SDNHWOHU൴
�� GORVV ,QWHJHU $WÕODQ�YH\D�WHNUDU�J|QGHU൴OHQ�KHGHI�SDNHWOHU൴
�� VHUY൴FH 1RP൴QDO KWWS��IWS��VVK��GQV«��HOVH����
�� VORDG )ORDW .D\QD÷ÕQ�VDQ൴\HGHN൴�E൴W�VD\ÕVÕ
�� GORDG )ORDW +HGHI൴Q�VDQ൴\HGHN൴�E൴W�VD\ÕVÕ
�� VSNWV ,QWHJHU .D\QDNWDQ�KHGHIH�J൴GHQ�SDNHW�VD\ÕVÕ
�� GSNWV ,QWHJHU +HGHIWHQ�ND\QD÷D�JHOHQ�SDNHW�VD\ÕVÕ
�� VZ൴Q ,QWHJHU .D\QDN�7&3�SHQFHUH�UHNODPÕ�GX\XUXVX
�� GZ൴Q ,QWHJHU +HGHI�7&3�SHQFHUH�UHNODPÕ�GX\XUXVX
�� VWFSE ,QWHJHU .D\QDN�7&3�VÕUD��VHTXHQFH��QXPDUDVÕ
�� GWFSE ,QWHJHU +HGHI�7&3�VÕUD�QXPDUDVÕ
�� VPHDQ] ,QWHJHU .D\QDN�WDUDIÕQGDQ�൴OHW൴OHQ�DNÕú�SDNHW൴�ER\XWXQXQ�RUWDODPDVÕ
�� GPHDQ] ,QWHJHU +HGHI�WDUDIÕQGDQ�൴OHW൴OHQ�DNÕú�SDNHW൴�ER\XWXQXQ�RUWDODPDVÕ
�� WUDQVBGHSWK ,QWHJHU KWWS�൴VWHN���\DQÕW�൴úOHP൴Q൴Q�ED÷ODQWÕ�GHU൴QO൴÷൴
�� UHVBEG\BOHQ ,QWHJHU 6XQXFXQXQ�KWWS�K൴]PHW൴QGHQ�DNWDUÕODQ�YHU൴OHU൴Q�൴oHU൴N�ER\XWX
�� VM൴W )ORDW .D\QDN�M൴WWHU��P6HF�
�� GM൴W )ORDW +HGHI�M൴WWHU��P6HF�
�� VW൴PH 7൴PHVWDPS øON�ND\ÕW�]DPDQÕ
�� OW൴PH 7൴PHVWDPS 6RQ�ND\ÕW�]DPDQÕ
�� V൴QWSNW )ORDW .D\QDN�SDNHWOHU�DUDVÕ�YDUÕú�]DPDQÕ��P6HF�
�� G൴QWSNW )ORDW +HGHI�SDNHWOHU�DUDVÕ�YDUÕú�]DPDQÕ��P6HF�
�� WFSUWW )ORDW 7&3¶Q൴Q�³V\QDFN´�YH�³DFNGDW´�WRSODPÕ
�� V\QDFN )ORDW 7&3¶Q൴Q�6<1�YH�6<1B$&.�SDNHWOHU൴�DUDVÕQGDN൴�V�UH
�� DFNGDW )ORDW 7&3¶Q൴Q�6<1B$&.�YH�$&.�SDNHWOHU൴�DUDVÕQGDN൴�V�UH

�� ൴ VB VPB ൴S VB
SRUWV %൴QDU\ .D\QDN�KHGHI�,3�DGUHVOHU൴�Hú൴WVH�YH�SRUW�QXPDUDODUÕ�Hú൴WVH��

EX�GH÷൴úNHQ���GH÷HU൴Q൴�DOÕU�G൴÷HU�GXUXPGD��

�� FWBVWDWHBWWO ,QWHJHU .D\QDN�KHGHI�WWO¶�൴�൴o൴Q�|]HO�DUDOÕN�GH÷HUOHU൴�൴oHUHQ�KHU�E൴U�
GXUXP�VD\ÕVÕ
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9FGQT������)J[FR��;JWN�XJYNSIJ�GZQZSFS�®_JQQNPQJWNS�NXNR��Y´W�[J�YFSæRQFWæ

�� FWBIOZBKWWSB
PWKG ,QWHJHU KWWS�JHW�SRVW�PHWRWODUÕQD�VDK൴S�DNÕú�VD\ÕVÕ

�� ൴VBIWSBORJ൴Q %൴QDU\ (÷HU�IWS�RWXUXPX�NXOODQÕFÕ�YH�SDUROD�൴OH�HU൴ú൴O൴UVH����GH÷൴OVH��
�� FWBIWSBFPG ,QWHJHU )WS�RWXUXPXQGD�NRPXWX�RODQ�DNÕúODUÕQ�VD\ÕVÕ

�� FWBVUYBVUF ,QWHJHU 6RQ�]DPDQD�J|UH�����ED÷ODQWÕ�൴o൴QGH�D\QÕ�VHUY൴V�YH�KHGHI�
DGUHV൴QH�VDK൴S�ED÷ODQWÕ�VD\ÕVÕ

�� FWBVUYBGVW ,QWHJHU 6RQ�]DPDQD�J|UH�����ED÷ODQWÕ�൴o൴QGH�D\QÕ�VHUY൴V�YH�ND\QDN�
DGUHV൴QH�VDK൴S�ED÷ODQWÕ�VD\ÕVÕ

�� FWBGVWBOWP ,QWHJHU 6RQ�ED÷ODQWÕ�]DPDQÕQD�J|UH�����ED÷ODQWÕ�൴o൴QGH�D\QÕ�KHGHI�
DGUHV൴QH�VDK൴S�ED÷ODQWÕ�VD\ÕVÕ

�� FWBVUFB�OWP ,QWHJHU 6RQ� ED÷ODQWÕ� ]DPDQÕQD� J|UH� ���� ED÷ODQWÕ� ൴o൴QGH� D\QÕ�
ND\QDN�DGUHV൴QH�VDK൴S�ED÷ODQWÕ�VD\ÕVÕ

�� FWBVUFBGSRUWB
OWP ,QWHJHU 6RQ� ]DPDQD� J|UH� ���� ED÷ODQWÕGD� D\QÕ� ND\QDN� DGUHV� YH�

KHGHI�SRUWXQ�ED÷ODQWÕ�VD\ÕVÕ

�� FWBGVWBVSRUWB
OWP ,QWHJHU 6RQ�]DPDQD�J|UH�����ED÷ODQWÕGD�D\QÕ�KHGHI�DGUHV�YH�ND\QDN�

SRUWXQ�ED÷ODQWÕ�VD\ÕVÕ

�� F WBGV WBVUFB
OWP ,QWHJHU 6RQ� ]DPDQD�J|UH�����ED÷ODQWÕGD� D\QÕ� ND\QD÷ÕQ�YH�KHGHI�

DGUHV൴Q�ED÷ODQWÕ�VD\ÕVÕ
�� DWWDFNBFDW 1RP൴QDO +HU�E൴U�VDOGÕUÕ�NDWHJRU൴V൴Q൴Q�൴VP൴�
�� /DEHO %൴QDU\ 1RUPDO�൴o൴Q����VDOGÕUÕ�൴o൴Q���RODQ�ND\ÕWODU�\DQ൴�VÕQÕI�HW൴NHW൴

7DEOR����¶GH�YHU൴OHQ�����DUDVÕ�|]HOO൴NOHU�DNÕú�������DUDVÕ�|]HOO൴NOHU�WHPHO�����
���DUDVÕ�|]HOO൴NOHU�൴oHU൴N��������DUDVÕ�|]HOO൴NOHU�]DPDQ��������DUDVÕ�|]HOO൴NOHU�
HN�|]HOO൴NOHUGHQ�JHQHO�DPDoOÕ�RODQODUÕ��������DUDVÕ�|]HOO൴NOHU�HN�|]HOO൴NOHUGHQ�
ED÷ODQWÕ�൴OH�൴OJ൴O൴�RODQODUÕ��������൴VH�HW൴NHWOHQP൴ú�|]HOO൴NOHU൴�WHPV൴O�HWPHNWHG൴U�

�������;JWN�8JYNSNS�,®WXJQQJĒYNWNQRJ�åĒQJRQJWN

9HU൴�VHW൴QGHN൴�|]HOO൴NOHU൴Q�GDKD�൴\൴�DQODúÕOÕS�\RUXPODQDE൴OPHV൴�DoÕVÕQGDQ�EX�
oDOÕúPD�NDSVDPÕQGD�NRUHODV\RQ�PDWU൴V൴�YH�YHU൴�GD÷ÕOÕPODUÕQÕQ�V�WXQ�JUDI൴NOH-
U൴Q൴�൴oHUHQ�E൴UWDNÕP�YHU൴�J|UVHOOHúW൴U൴OPHOHU൴�\DSÕOPÕúWÕU��ùHN൴O����¶WH�|]HOO൴N-
OHU�DUDVÕQGDN൴�൴O൴úN൴OHU൴�����±����DUDOÕ÷ÕQGD�SXDQOD\DUDN�J|VWHUHQ�NRUHODV\RQ�
PDWU൴V൴�J|U�OPHNWHG൴U��ùHN൴O����¶GD�YHU൴�VHW൴QGHN൴�VD\ÕVDO�GH÷HUOHU൴Q�GD÷ÕOÕP�
JUDI൴NOHU൴�J|U�OPHNWHG൴U��ùHN൴O����¶GH�YHU൴� VHW൴QGH�EXOXQDQ�VDOGÕUÕ� W൴SOHU൴Q൴Q�
GD÷ÕOÕPÕ�YH�VRQ�RODUDN�ùHN൴O����¶GH�൴VH�QRUPDO�YH�DQRUPDO�RODUDN�VÕQÕIODQGÕUÕ-
ODQ�YHU൴OHU൴Q�GD÷ÕOÕPÕ�J|U�OPHNWHG൴U��
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đJPNQ������;JWN�XJYN�®_JQQNP�æXæ�MFWNYFXæ�PTWJQFX^TS�RFYWNXN
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đJPNQ������;JWN�XJYNSIJPN�XF^æXFQ�®_JQQNPQJWNS�IFÕæQæR�LWFKNPQJWN
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Saldırı Tipleri

đJPNQ������8FQIæWæ�YNUQJWNSNS�IFÕæQæR�LWFKNÕN

Et
ik

et
 Sa

yı
sı

Etiket

đJPNQ������3TWRFQ����[J�FSTWRFQ����JYNPJYNSJ�XFMNU�[JWNQJWNS�IFÕæQæR�LWFKNÕN

<XNDUÕGDN൴�úHN൴OOHUGHQ�\ROD�oÕNÕODUDN�YHU൴�VHW൴QGH�EXOXQDQ�|UQHNOHU൴Q�G�]J�Q�
GD÷ÕOÕP�J|VWHUPHG൴÷൴�WHVS൴W�HG൴OP൴úW൴U��%X�GXUXP�VÕQÕIODQGÕUPD�DOJRU൴WPDODUÕ-
QÕQ�SHUIRUPDQVÕQÕ�HWN൴OH\HE൴OHFHN�GHUHFHGH�|QHPH�VDK൴SW൴U�
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�������;JWN�8JYN��_JWNSIJ�:^LZQFSFS�åĒQJRQJW

%X�X\JXODPD�NDSVDPÕQGD�YHU൴�VHW൴QH�X\JXODQDFDN�DOJRU൴WPDODUÕQ�HQ�GR÷UX�
VRQXoODUÕ�YHUHE൴OPHV൴�൴o൴Q�YHU൴�VHW൴��]HU൴QGH�E൴UWDNÕP�൴úOHPOHU൴Q�\DSÕOPDVÕ�
JHUHNPHNWHG൴U��%X� DPDoOD� YHU൴� VHW൴� |QFHO൴NOH�3\WKRQ¶ÕQ�GHVWHNOHG൴÷൴�3DQ-
GDV� N�W�SKDQHV൴� YHU൴OHU൴Q� GDKD� RNXQDNOÕ� E൴U� úHN൴OGH� J|UVHOOHúW൴U൴OPHV൴� YH�
JHUHNV൴]� VDWÕU� YH� V�WXQODUÕQ� WHP൴]OHQPHV൴� ൴o൴Q� NXOODQÕOPÕúWÕU�� ùHN൴O� ���¶GD�
YHU൴�VHW൴Q൴Q�E൴U�NÕVPÕQÕQ�KHUKDQJ൴�VDWÕU�V�WXQ�൴úOHP൴�\DSÕOPDGDQ�|QFHN൴�KkO൴�
J|U�OPHNWHG൴U�

đJPNQ������;JWN�XJYN�L®W´SY´X´

'DKD�VRQUD�YHU൴�VHW൴QGH�EXOXQDQ�|]HOO൴NOHU൴Q�൴VWDW൴VW൴NVHO�|]HOO൴NOHU൴QH�ED-
NÕOPÕúWÕU��+HUKDQJ൴�E൴U�QXOO�GH÷HU�ROXS�ROPDGÕ÷Õ�NRQWURO�HG൴OP൴úW൴U��9DUVD�
EXQODU� WHP൴]OHQP൴úW൴U�� d�QN�� EX� GH÷HUOHU� DOJRU൴WPDODUÕQ� EDúDUÕ� RUDQODUÕ-
QÕ� HWN൴OHPHNWHG൴U�� $OJRU൴WPDODUÕ� H÷൴W൴UNHQ� ൴ú൴P൴]H� \DUDPD\DFDN� RODQ� ൴G�
YH�DWWDFNBFDW�V�WXQ�GH÷HUOHU൴�DWÕOPÕúWÕU��6RQ�RODUDN�VWDWH��VHUY൴FH�YH�SURWR�
V�WXQODUÕQGD� \HU� DODQ� NDWHJRU൴N� YHU൴OHU� DOJRU൴WPDODUÕQ� ൴úOH\HE൴OHFH÷൴� IRU-
PD� G|Q�úW�UPH� ൴úOHP൴� RQH�KRW�HQFRG൴QJ� \|QWHP൴\OH� JHUoHNOHúW൴U൴OP൴úW൴U��
%X�൴úOHP൴Q൴Q�GR÷DVÕ�JHUH÷൴�൴úOHP�VRQUDVÕQGD�YHU൴�VHW൴Q൴Q�ER\XWX�DUWPÕú�YH�
����V�WXQD�oÕNPÕúWÕU��7�P�൴úOHPOHU�VRQUDVÕ�YHU൴�VHW൴Q൴Q�VRQ�GXUXPX�ùHN൴O�
����¶GD�J|U�OPHNWHG൴U�
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đJPNQ�������;JWN�XJYN�XTS�IZWZR

6RQ�RODUDN�GR÷UXVDO�VÕQÕIODQGÕUPD�PRGHOOHU൴Q൴Q�EDúDUÕ�RUDQÕQÕQ�DUWWÕUÕOPD-
VÕ� ൴o൴Q�GH�YHU൴� VHW൴��]HU൴QGH� VWDQGDUW�|OoHNOHPH�YH�YHU൴� VHW൴Q൴Q�ER\XWXQXQ�
N�o�OW�OPHV൴� ൴o൴QGH�3&$�X\JXODQPÕúWÕU��3&$�X\JXODQÕUNHQ�YHU൴�GD÷ÕOÕPÕ-
QÕQ�����RUDQÕQGD�NRUXQPDVÕ�G൴NNDWH�DOÕQPÕúWÕU��%X�VHEHSOH�ER\XW�D]DOWPD�
൴úOHP൴�VRQUDVÕ� V�WXQ�VD\ÕVÕ����¶WHQ����¶H�G�úP�úW�U��9HU൴�GD÷ÕOÕPÕQÕQ�NR-
UXQPDVÕ�RUDQÕ�G�úW�NoH�ER\XW�D]DOWPD�P൴NWDUÕ�GD�R�RUDQGD�DUWPDNWDGÕU��(N�
RODUDN�690�DOJRU൴WPDVÕQÕ�WHVW�HGHE൴OPHN�DPDFÕ\OD�|]HOO൴N�VHo൴P൴�൴úOHP൴�X\-
JXODQPÕúWÕU��%X�൴úOHP�X\JXODQÕUNHQ�NDUDU�D÷DFÕ�PRGHO൴�WDUDIÕQGDQ�ROXúWXUX-
ODQ�|]HOO൴N�|QHP�GH÷HUOHU൴QH�J|UH�|]HOO൴N�VHo൴P൴�\DNODúÕPÕ�EHQ൴PVHQP൴úW൴U��
g]HOO൴NOHU൴�VHoHUNHQ��������Hú൴N�GH÷HU൴�NDUDU�D÷DFÕQÕQ�GR÷UXOXN�GH÷HU൴QH�HQ�
\DNÕQ�GH÷HU൴�YHUG൴÷൴�൴o൴Q�VHo൴OP൴úW൴U��6RQXo�RODUDN����|]HOO൴NWHQ�ROXúDQ�E൴U�
DOW�YHU൴�VHW൴�ROXúWXUXOPXú�YH�690�DOJRU൴WPDVÕ\OD�PRGHO�H÷൴W൴O൴UNHQ�EX�YHU൴�
VHW൴�NXOODQÕOPÕúWÕU�

�������&QLTWNYRFQFWæS�:^LZQFSRFXæ

%X� oDOÕúPD�NDSVDPÕQGD� YHU൴� VHW൴QH� VÕUDVÕ\OD� X\JXODQDQ� VÕQÕIODQGÕUPD� DOJR-
U൴WPDODUÕ�úX�úHN൴OGHG൴U��.DUDU�$÷DFÕ��*%0��JUDG൴HQW�ERRVW൴QJ�PDFK൴QHV���O൴-
JKW*%0��;*%RRVW��&DWERRVW�� O൴QHDU� UHJUHVV൴RQ�YH�N�QHDUHVW�QH൴JKERUV��%X�
DOJRU൴WPDODUÕQ�KDQJ൴�SDUDPHWUHOHUOH� H÷൴W൴OG൴÷൴�PDGGHOHU� KkO൴QGH� DúD÷ÕGD�YH-
U൴OP൴úW൴U�

x� .DUDU� D÷DFÕ� DOJRU൴WPDVÕ� ൴OH� PRGHO� H÷൴W൴O൴UNHQ� D÷DFÕQ� GHU൴QO൴÷൴Q൴Q�
EHO൴UOHQPHV൴�PRGHO൴Q� H]EHU� \DSPDPDVÕ� ൴o൴Q� |QHPO൴� E൴U� IDNW|UG�U��
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'HQHPHOHU� VRQXFXQGD�EX�GHU൴QO൴N�GH÷HU൴����RODUDN�EHO൴UOHQP൴ú�YH�
EX�SDUDPHWUH�YHU൴OHUHN�PRGHO�H÷൴W൴OP൴úW൴U��0RGHO�H÷൴W൴O൴UNHQ�YHU൴�VH-
W൴Q൴Q�|OoHNOHQG൴U൴OPHP൴ú�YH�ER\XWX�D]DOWÕOPDPÕú�KkO൴�NXOODQÕOPÕúWÕU��
$OJRU൴WPDQÕQ� X\JXODQPDVÕ� VRQXFX� |]HO൴NOHU൴Q� |QHP� GH÷HUOHU൴Q൴Q�
J|VWHU൴OG൴÷൴�JUDI൴N�ùHN൴O�����¶GH�YHU൴OP൴úW൴U��.DUDU� D÷DoODUÕ�|]HOO൴N�
|QHP�GH÷HU൴Q൴�KHVDSODUNHQ�YDUVD\ÕODQ�RODUDN�D÷Do�൴o൴QGHN൴�D÷ÕUOÕN-
ODUÕ�G൴NNDWH�DOÕQÕU�

Ö
ze

lli
kl

er

Önem Katsayısı

Karar Ağacı-Özelliklerin Önemi

đJPNQ�������0FWFW�FÕFHæ�®_JQQNP�®SJR�LWFKNÕN
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%X�JUDI൴NOHUGH�JHQHOGH�൴ON���൴OH���|]HOO൴N�E൴OJ൴OHQG൴U൴F൴�ROPDNWDGÕU�JHU൴�NDODQÕQ�
PRGHO൴Q�EDúDUÕVÕ��]HU൴QGH�HWN൴V൴�oRN�ID]OD�ROPDPDNWDGÕU�

x� *UDG\DQ�GHVWHNO൴�D÷Do�DOJRU൴WPDVÕ�൴OH�PRGHO�H÷൴W൴O൴UNHQ�NDUDU�D÷DoOD-
UÕQGD�ROGX÷X�J൴E൴�YHU൴�VHW൴Q൴Q�|OoHNOHQG൴U൴OPHP൴ú�YH�ER\XWX�D]DOWÕOPD-
PÕú�KkO൴�NXOODQÕOPÕúWÕU��(N�RODUDN�PRGHOOHU�DUDVÕQGD�DG൴O�YH�GR÷UX�E൴U�
NDUúÕODúWÕUPD�\DSDE൴OPHN�൴o൴Q�D÷Do�GHU൴QO൴÷൴�\൴QH����RODUDN�YHU൴OP൴ú-
W൴U��$OJRU൴WPDQÕQ�X\JXODQPDVÕ�VRQXFX�|]HO൴NOHU൴Q�|QHP�GH÷HUOHU൴Q൴Q�
J|VWHU൴OG൴÷൴�JUDI൴N�ùHN൴O�����¶GH�YHU൴OP൴úW൴U�
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kl
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Önem Katsayısı

GradientBoosting-Özelliklerin Önemi

đJPNQ�������,WFI^FS�IJXYJPQN�RFPNSJQJW�®_JQQNP�®SJR�LWFKNÕN
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x� /൴JKW*%0� DOJRU൴WPDVÕ\OD� \൴QH� YHU൴� VHW൴Q൴Q� |OoHNOHQG൴U൴OPHP൴ú�
YH�ER\XWX�D]DOWÕOPDPÕú�KkO൴�NXOODQÕOPÕúWÕU��0RGHOOHU�DUDVÕQGD�DG൴O�
YH�GR÷UX�E൴U�NDUúÕODúWÕUPD�\DSDE൴OPHN�൴o൴Q�D÷Do�GHU൴QO൴÷൴�\൴QH����
RODUDN�YHU൴OP൴úW൴U��6ÕQÕIODQGÕUPD�\DSDFD÷ÕPÕ]�YHU൴� VHW൴QGH���YH���
ROPDN��]HUH�൴N൴�VÕQÕI�ROGX÷X�൴o൴Q�VÕQÕIODQGÕUPD�SDUDPHWUHV൴�EX�GX-
UXPD�X\JXQ�úHN൴OGH�VHo൴OP൴úW൴U��$OJRU൴WPDQÕQ�X\JXODQPDVÕ�VRQXFX�
|]HO൴NOHU൴Q�|QHP�GH÷HUOHU൴Q൴Q�J|VWHU൴OG൴÷൴�JUDI൴N�ùHN൴O�����¶WH�YH-
U൴OP൴úW൴U�

Ö
ze

lli
kl

er

Önem Katsayısı

LightGBM-Özelliklerin Önemi

đJPNQ�������1NLMY,'2�®_JQQNP�®SJR�LWFKNÕN
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x� ;*%RRVW� DOJRU൴WPDVÕ\OD�PRGHO� H÷൴W൴O൴UNHQ� YHU൴� VHW൴Q൴Q� |OoHNOHQG൴-
U൴OPHP൴ú�YH�ER\XWX�D]DOWÕOPDPÕú�KkO൴�NXOODQÕOPÕúWÕU��0RGHOOHU�DUD-
VÕQGD�DG൴O�YH�GR÷UX�E൴U�NDUúÕODúWÕUPD�\DSDE൴OPHN�൴o൴Q�D÷Do�GHU൴QO൴÷൴�
\൴QH����RODUDN�YHU൴OP൴úW൴U��6ÕQÕIODQGÕUPD�\DSDFD÷ÕPÕ]�YHU൴� VHW൴QGH�
��YH���ROPDN��]HUH� ൴N൴�VÕQÕI�ROGX÷X�൴o൴Q�VÕQÕIODQGÕUPD�SDUDPHWUHV൴�
EX�GXUXPD�X\JXQ�úHN൴OGH�VHo൴OP൴úW൴U��$OJRU൴WPDQÕQ�X\JXODQPDVÕ�VR-
QXFX�|]HO൴NOHU൴Q�|QHP�GH÷HUOHU൴Q൴Q�J|VWHU൴OG൴÷൴�JUDI൴N�ùHN൴O�����¶WH�
YHU൴OP൴úW൴U�

Ö
ze

lli
kl

er

Önem Katsayısı

XGBoost-Özelliklerin Önemi

đJPNQ�������=,'TTXY�®_JQQNP�®SJR�LWFKNÕN
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x� &DW%RRVW�DOJRU൴WPDVÕ\OD�PRGHO�H÷൴W൴O൴UNHQ�YHU൴�VHW൴Q൴Q�|OoHNOHQG൴-
U൴OPHP൴ú�YH�ER\XWX�D]DOWÕOPDPÕú�KkO൴�NXOODQÕOPÕúWÕU��%X�DOJRU൴WPD�
NDWHJRU൴N� YHU൴OHU� �]HU൴QGH� HQFRG൴QJ� \DSPDGDQ� oDOÕúDE൴OG൴÷൴� ൴o൴Q�
RQH�KRW�HQFRG൴QJ� \DSÕOPDPÕú� H÷൴W൴P� VHW൴\OH� GH� H÷൴W൴OP൴úW൴U��0R-
GHOOHU� DUDVÕQGD� DG൴O� YH� GR÷UX� E൴U� NDUúÕODúWÕUPD� \DSDE൴OPHN� ൴o൴Q�
D÷Do�GHU൴QO൴÷൴�\൴QH����RODUDN�YHU൴OP൴úW൴U��6ÕQÕIODQGÕUPD�\DSDFD÷Õ-
PÕ]�YHU൴�VHW൴QGH���YH���ROPDN��]HUH�൴N൴�VÕQÕI�ROGX÷X�൴o൴Q�VÕQÕIODQ-
GÕUPD�SDUDPHWUHV൴� EX� GXUXPD�X\JXQ� úHN൴OGH� VHo൴OP൴úW൴U��$OJRU൴W-
PDQÕQ�X\JXODQPDVÕ�VRQXFX�|]HO൴NOHU൴Q�|QHP�GH÷HUOHU൴Q൴Q�J|VWHU൴O-
G൴÷൴�JUDI൴N�ùHN൴O�����¶WH�YHU൴OP൴úW൴U�

x� 1D൴YH�%D\HV�DOJRU൴WPDVÕ�X\JXODQÕUNHQ�SHUIRUPDQV�NDUúÕODúWÕUPDVÕQ-
GD�Hú൴WO൴÷൴�VD÷OD\DE൴OPHN�DoÕVÕQGDQ�YHU൴�VHW൴��]HU൴QGH�|OoHNOHQG൴UPH�
YH� ER\XW� N�o�OWPH� ൴úOHPOHU൴� \DSÕOPDGDQ�PRGHO� H÷൴W൴OP൴úW൴U��$OJR-
U൴WPDGD� 1D൴YH� %D\HV� W�UOHU൴QGHQ� *DXVV� VÕQÕIODQGÕUÕFÕ� VHo൴OP൴úW൴U��
%XQXQ�VHEHE൴�%HUQRXOO൴�YH�0XOW൴QRP൴DO�VÕQÕIODQGÕUÕFÕODUD�J|UH�GDKD�
൴\൴� EDúDUÕ� HOGH� HG൴OPHV൴G൴U�� %XQXQ� GÕúÕQGD� KHUKDQJ൴� E൴U� SDUDPHWUH�
NXOODQÕOPDPÕúWÕU�

x� 690�DOJRU൴WPDVÕ\OD�PRGHO�H÷൴W൴OPHGHQ�|QFH�NDUDU�D÷DFÕ�WDUDIÕQGDQ�
ROXúWXUXODQ�|]HOO൴N�|QHP�GH÷HUOHU൴QH��������Hú൴N�GH÷HU൴�X\JXODQD-
UDN� ��� |]HOO൴N� VHo൴OHUHN�PRGHO� H÷൴W൴OP൴úW൴U�� (ú൴N� GH÷HU൴� VHo൴O൴UNHQ�
NDUDU�D÷DFÕQÕQ�GR÷UXOXN�GH÷HU൴QH�HQ�\DNÕQ�GH÷HU൴�YHUHQ�|]HOO൴NOHU൴Q�
VHo൴P൴�G൴NNDWH�DOÕQPÕúWÕU��690�൴o൴Q�DOW�YHU൴�N�PHV൴Q൴Q�ROXúWXUXOPD-
VÕQÕQ�VHEHE൴�YHU൴Q൴Q�����|]HOO൴NO൴�KkO൴\OH�690¶൴Q�KHVDSODQPDVÕQÕQ�
oRN�X]XQ�V�UPHV൴�YH�VRQXFD�XODúDPDPDVÕGÕU��

x� 'R÷UXVDO�5HJUHV\RQ� DOJRU൴WPDVÕ\OD� YHU൴� VHW൴� �]HU൴QGH�|OoHNOHQ-
G൴UPH�YH�ER\XW�N�o�OWPH�൴úOHPOHU൴�\DSÕOGÕNWDQ�VRQUD�PRGHO�H÷൴-
W൴OP൴úW൴U��%XQXQ�VHEHE൴�DOJRU൴WPDQÕQ�EX�úHN൴OGH�EDúDUÕVÕQÕQ�GDKD�
൴\൴�ROPDVÕGÕU��%X�DOJRU൴WPDGD�KHUKDQJ൴�E൴U�SDUDPHWUH�NXOODQÕOPD-
PÕúWÕU�

x� N�11�DOJRU൴WPDVÕ\OD�GD�YHU൴� VHW൴��]HU൴QGH�|OoHNOHQG൴UPH�YH�ER\XW�
N�o�OWPH�൴úOHPOHU൴�\DSÕOGÕNWDQ�VRQUD�PRGHO�H÷൴W൴OP൴úW൴U��%XUDGD�PR-
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GHO൴Q�EDúDUÕOÕ�RODE൴OPHV൴QGHN൴�|QHPO൴�QRNWD�N�GH÷HU൴Q൴Q�GR÷UX�úHN൴O-
GH�VHo൴OPHV൴G൴U�EXQXQ�൴o൴Q�ùHN൴O�����¶GD�\HU�DODQ�JUDI൴N�J|]�|Q�QH�
DOÕQPÕúWÕU�
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Önem Katsayısı

CatBoost-Özelliklerin Önemi

đJPNQ�������(FY'TTXY�®_JQQNP�®SJR�LWFKNÕN
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D
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Komşuluklar

— Eğitim Sonucu
— Test sonucu

đJPNQ�������P�33�JÕNYNR�[J�YJXY�[JWN�XJYNSNS�GFĒFWæXæSæS�P�XF^æXæSF�L®WJ�IJÕNĒNR�LWFKNÕN

*UDI൴NWHQ�J|U�OG�÷���]HUH�N�GH÷HU൴���VHo൴OG൴÷൴QGH�PRGHO�൴o൴Q�HQ�X\JXQ�GH÷HU�
VHo൴OP൴ú�RODFDNWÕU��
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�����9*891*7�;*�0&7đ.1&đ9.72&1&7

%X� oDOÕúPD� NDSVDPÕQGD� JHUoHNOHúW൴U൴OHQ� X\JXODPDGD� NXOODQÕODQ� GDQÕúPDQOÕ�
PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�൴o൴Q�DOWÕ�PHWU൴N�NXOODQÕO-
PÕúWÕU�EXQXQ�VHEHE൴�൴VH�\DOQÕ]FD�GR÷UXOXN�RUDQÕQÕQ�PRGHO൴Q�EDúDUÕVÕQÕ�WHPV൴O�
HWPHGH�\HWHUV൴]�NDOPDVÕGÕU�

������� 5JWKTWRFSX�2JYWNPQJWN

6|]� NRQXVX� SHUIRUPDQV�PHWU൴NOHU൴�PDGGHOHU� KkO൴QGH� DúD÷ÕGD� DoÕNODQPÕúWÕU��
gQFHV൴QGH�73��)3��71��)1�GH÷HUOHU൴Q൴Q�QH�DQODPD�JHOG൴÷൴Q൴�YHU൴�VHW൴P൴]GHQ�
\ROD�oÕNDUDN�DoÕNODPDN�JHUHNO൴G൴U�

73��7UXH�3RV൴W൴YH�±�'R÷UX�3R]൴W൴I���$QRPDO൴\H�DQRPDO൴�GHPHNW൴U�

)3��)DOVH�3RV൴W൴YH�±�<DQOÕú�3R]൴W൴I���$QRPDO൴�ROPD\DQD�DQRPDO൴�GHPHNW൴U�

71��7UXH�1HJDW൴YH�±�'R÷UX�1HJDW൴I���$QRPDO൴�ROPD\DQD�DQRPDO൴�GH÷൴O�GHPHNW൴U�

)1��)DOVH�1HJDW൴YH�±�<DQOÕú�1HJDW൴I���$QRPDO൴�RODQD�DQRPDO൴�GH÷൴O�GHPHNW൴U�
x� 'R÷UXOXN��DFFXUDF\���E൴U�Q൴FHO൴÷൴Q�|Oo�P�GH÷HU൴Q൴Q�DVÕO�GH÷HU൴QH�RODQ�

\DNÕQOÕN�GHUHFHV൴G൴U��%X�oDOÕúPDGD�GR÷UX�úHN൴OGH�VÕQÕIODQGÕUÕODQ�W�P�
QRUPDO� YH� VDOGÕUÕ� ND\ÕWODUÕQÕQ� \�]GHV൴Q൴� YHUPHNWHG൴U� >��@��$FFXUD-
F\ �73�71���73�)3�71�)1��úHNO൴QGH�KHVDSODQPDNWDGÕU�

x� .HV൴QO൴N��SUHF൴V൴RQ���D\QÕ�úDUWODUGDN൴�|Oo�POHU൴Q�D\QÕ�VRQXFX�YHUPH�
GHUHFHV൴G൴U��3UHF൴V൴RQ 73�73�)3�úHNO൴QGH�KHVDSODQPDNWDGÕU�

x� 'X\DUOÕOÕN��UHFDOO���NXOODQGÕ÷ÕPÕ]�YHU൴�VHW൴�൴o൴Q�G�ú�Q�OG�÷�QGH�DQR-
PDO൴OHU൴� GR÷UX� WHVS൴W� HWPH�RUDQÕ�RODUDN� V|\OHQ൴U��5HFDOO 73�73�)1�
úHNO൴QGH�KHVDSODQÕU�

x� )��VNRUX��NHV൴QO൴N�YH�GX\DUOÕOÕ÷ÕQ�D÷ÕUOÕNOÕ�RUWDODPDVÕ�RODUDN�\RUXP-
ODQDE൴O൴U��EXUDGD�)��VNRUX��¶GH�HQ�൴\൴�GH÷HU൴QH�YH��¶GD�HQ�N|W��SXDQD�
XODúÕU� >��@�� )� ��SUHF൴V൴RQUHFDOO���SUHF൴V൴RQ�UHFDOO�� úHNO൴QGH� KH-
VDSODQPDNWDGÕU�

x� 52&�$8&�VNRUX��$OÕFÕ�øúOHW൴P�.DUDNWHU൴VW൴N�(÷U൴V൴Q൴Q��52&��DOWÕQGD�
NDODQ�DODQÕ�EHO൴UWPHNWHG൴U��$8&��RODVÕ�W�P�VÕQÕIODQGÕUPD�Hú൴NOHU൴QGH�
WRSODP�SHUIRUPDQV�|Oo�P��VD÷ODU��%X�GH÷HU�����DUDVÕQGD�GH÷൴úPHNWH-
G൴U����൴VH�PRGHO൴Q�WDKP൴QOHU൴������\DQOÕúWÕU����൴VH�PRGHO൴Q�WDKP൴QOHU൴�
�����GR÷UXGXU�
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x� <DQOÕú�SR]൴W൴I�RUDQÕ��)DOVH�SRV൴W൴YH�UDWH���)35���D\QÕ�]DPDQGD�\DQOÕú�
DODUP�RODUDN�GD�DGODQGÕUÕOPDNWDGÕU��)35 )3�)3�71�úHNO൴QGH�KHVDS-
ODQPDNWDGÕU��)35¶Q൴Q�\�NVHN�ROPDVÕ�൴VWHQPH\HQ�E൴U�GXUXPGXU�

�������&QLTWNYRFQFWæS�0FWĒæQFĒYæWæQRFXæ

7�P�EX�DoÕNODPDODUÕQ�ÕúÕ÷ÕQGD�DOJRU൴WPDODUÕQ�oDOÕúWÕUÕOPDVÕ�VRQXFX�HOGH�HG൴-
OHQ� GH÷HUOHU�ùHN൴O� ����� YH�ùHN൴O� ����¶GH� J|U�OPHNWHG൴U��%XUDGD�PRGHOOHU൴Q�
H]EHUOHPH� �RYHUI൴W�� YH\D� |÷UHQHPHPH� �XQGHUI൴W�� GXUXPX� ROXS� ROPDGÕ÷ÕQÕ�
NRQWURO�HGHE൴OPHN�൴o൴Q�KHP�H÷൴W൴P�KHP�GH�WHVW�YHU൴�VHWOHU൴�൴o൴Q�EDKV൴�JHoHQ�
W�P�VNRUODU�KHVDSODQPÕúWÕU�

đJPNQ�������*ÕNYNR�[JWN�XJYN�UJWKTWRFSX�IJÕJWQJWN

đJPNQ�������9JXY�[JWN�XJYN�UJWKTWRFSX�IJÕJWQJWN
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$OJRU൴WPDODU� ൴o൴Q� SHUIRUPDQV� GH÷HUOHU൴� \RUXPODQGÕ÷ÕQGD�&DW%RRVW� YH�*UD-
G൴HQW%RRVW൴QJ�NDUDU�D÷DFÕ�WHPHOO൴�V൴VWHPOHU൴Q�GDKD�EDúDUÕOÕ�ROGX÷X�J|U�OPHN-
WHG൴U��)DNDW�EX�DOJRU൴WPDODUÕQ�E�\�N�ER\XWOX�YHU൴�VHWOHU൴QGH�\DYDú�oDOÕúWÕNODUÕ�
VDSWDQPÕúWÕU��%X�GXUXP�|]HOO൴NOH�D÷ODU�൴o൴Q�G�ú�Q�OG�÷�QGH�VDOGÕUÕODUD�NDUúÕ�
KÕ]OÕ�E൴U�úHN൴OGH�DNV൴\RQ�DOPDN�JHUHNW൴÷൴�൴o൴Q�HOYHU൴úV൴]�E൴U�GXUXP�RUWD\D�oÕ-
NDUPDNWDGÕU��%X�VHEHSOH�EX�DOJRU൴WPDODU�DUDVÕQGD�NDUúÕODúWÕUPD�\DSDUNHQ�X\-
JXODQDFDN� V൴VWHP൴Q� JHUHNV൴Q൴POHU൴� J|]� |Q�QGH� WXWXODUDN� NDUDU� YHU൴OPHO൴G൴U��
*HUoHN�KD\DW�VHQDU\RODUÕ�G�ú�Q�OG�÷�QGH�DQRPDO൴�WDEDQOÕ�oDOÕúDQ�E൴U�D÷�VDO-
GÕUÕ�WHVS൴W�V൴VWHP൴QH�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDVÕ\OD�oDOÕúDQ�E൴U�\DSÕ�HQWHJUH�
HGHUHN�V൴VWHP൴Q�EDúDUÕVÕQÕ�DUWWÕUDE൴O൴U൴]��%X�GXUXPGD�úX��o�NU൴WHU�|QHPO൴�ROD-
UDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��%൴U൴QF൴V൴�D÷ODU�J൴E൴�oRN�E�\�N�P൴NWDUGD�YHU൴��UHWHQ�
E൴U� V൴VWHP൴Q� YHU൴OHU൴Q൴� KÕ]OÕ� E൴U� úHN൴OGH� ൴úOH\൴S�PRGHO൴� H÷൴WHE൴OPHN�� øN൴QF൴V൴�
H÷൴WW൴÷൴P൴]�PRGHOGH�P�PN�Q�ROGX÷XQFD�\�NVHN�GR÷UXOXN�GH÷HU൴Q൴�\DNDOD\D-
E൴OPHN��ho�QF�V��൴VH�\DQOÕú�DODUPODUOD�P�PN�Q�ROGX÷XQFD�D]�NDUúÕODúPDN��
%D]Õ�GXUXPODUGD�EX��o�NU൴WHU൴Q�E൴U൴�G൴÷HU൴QH�J|UH�GDKD�|QHPO൴�RODE൴OPHNWHG൴U��
gUQHN�YHUPHN�JHUHN൴UVH�E൴U�,'6��]HU൴QGHQ�DNDQ�WUDI൴÷൴Q�E൴U�VDOGÕUÕ�൴oHU൴S�൴oHU-
PHG൴÷൴Q൴�KÕ]OÕ�E൴U�úHN൴OGH�DQOD\ÕS�E൴U�DQ�|QFH�VDOGÕUÕ\D�NDUúÕ�WHGE൴U�DOÕQDE൴O-
PHV൴�DoÕVÕQGDQ�\DQOÕú�DODUP��UHWPHV൴�GXUXPXQD�J|UH�GDKD�|QHPO൴G൴U��d�QN��
NU൴W൴N�V൴VWHPOHU൴Q�J�YHQO൴÷൴Q൴�VD÷ODPDN�൴o൴Q�EX�QRNWDGD�\DQOÕú�DODUPODUD�WROH-
UDQV�J|VWHU൴OHE൴OPHO൴G൴U�

������843:��;*�)*Ô*71*3)å72*1*7

%X�N൴WDS�E|O�P�QGH��WHPHO�RODUDN�DQRPDO൴�WHVS൴W൴Q൴Q�\DSD\�]HNk�\DNODúÕP-
ODUÕ\OD� QDVÕO� EHO൴UOHQHE൴OHFH÷൴�� E൴U� V൴VWHPGHN൴� YH\D� YHU൴GHN൴� EHNOHQPHG൴N�
GXUXP�YH\D�GHVHQOHU൴Q�EXOXQPDVÕ�൴o൴Q�\DSD\�]HNk�WHNQ൴NOHU൴Q൴Q�QDVÕO�NXOOD-
QÕOGÕ÷Õ�YHU൴OP൴úW൴U��%XUDGD�VXQXODQ�DQRPDO൴�WHVS൴W൴�o|]�P�\DNODúÕPÕQÕQ��D÷�
VDOGÕUÕ� WHVS൴W൴�� VDKWHNkUOÕN� YH\D� GRODQGÕUÕFÕOÕN� WHVS൴W൴�� HQG�VWU൴\HO� FDVXVOXN�
YH\D�KDVDU� WHVS൴W൴�J൴E൴�E൴UoRN�DODQGD�X\JXODQDE൴OHFH÷൴��DQRPDO൴� WHVS൴W൴QGH�
IDUNOÕ�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDODUÕ�YH�\DSÕODUÕQÕQ�NXOODQÕODE൴OHFH÷൴�J|V-
WHU൴OP൴ú��IDUNOÕ�YHU൴�VHWOHU൴��]HU൴QGH�oDOÕúPDODU�\DSÕODUDN�EXQODUÕQ�NDUúÕODúWÕ-
UÕOPDVÕ�\DSÕOPÕúWÕU�

%X� E|O�PGH� IDUNOÕ� YHU൴� VHWOHU൴� �]HU൴QGH� oHú൴WO൴�PDN൴QH� |÷UHQPHV൴� DOJRU൴W-
PDODUÕ�NXOODQÕODUDN�DQRPDO൴�WDEDQOÕ�D÷�VDOGÕUÕ�WHVS൴W൴QGH�KDQJ൴�\|QWHPOHU൴Q�
GDKD�HWN൴O൴�VRQXoODU�YHUG൴÷൴�QRNWDVÕQGD�E൴U�oDOÕúPD�\DSÕODUDN��PHYFXW�PR-
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GHOOHU�NDUúÕODúWÕUÕOPÕúWÕU��'DQÕúPDQOÕ�|÷UHQPH�VÕQÕIODQGÕUPD�DOJRU൴WPDODUÕQ-
GDQ�1D൴YH�%D\HV��'HVWHN�690��O൴QHHU�UHJUHV\RQ��N�11�HQ�\DNÕQ�NRPúX��ND-
UDU�D÷DoODUÕ��JUDG\DQ�GHVWHNO൴�PDN൴QHOHU��;*%RRVW��/൴JKW*%0�YH�&DW%RRVW�
ROPDN��]HUH�GRNX]�IDUNOÕ�DOJRU൴WPD�൴OH�816:�1%���DGOÕ�D÷�WUDI൴N�YHU൴OHU൴�
NXOODQÕODUDN� WHVW�HG൴OP൴ú�YH�HOGH�HG൴OHQ�VRQXoODU��PRGHOOHU൴Q�H÷൴W൴OPHV൴�YH�
WHVW�HG൴OPHV൴�VRQXFX�KHVDSODQDQ�SHUIRUPDQV�PHWU൴NOHU൴�GHWD\OÕ�RODUDN�YHU൴O-
P൴úW൴U��6RQXo�RODUDN��

�x &DW%RRVW��*%0��/൴JKW*%0�DOJRU൴WPDODUÕQÕQ� G൴÷HUOHU൴QH� J|UH� GDKD�
EDúDUÕOÕ�VRQXoODU�YHUG൴÷൴�J|U�OP�úW�U�

�x .XOODQÕODFDN�DOJRU൴WPDODUÕQ�SHUIRUPDQVODUÕQÕQ�GH÷HUOHQG൴U൴OPHV൴QGH��
X\JXODQDFDN�V൴VWHP൴Q�JHUHNV൴Q൴POHU൴�HQ�|QHPO൴�IDNW|U�ROXS��WDVDUÕPGD�
J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU��

�x $OJRU൴WPDODUÕQ�H÷൴W൴P൴�൴o൴Q�IDUNOÕ�V�UHOHUH�൴KW൴\Do�YDUGÕU��

�x %X�oDOÕúPD�NDSVDPÕQGD�WHVW�HG൴OHQ�D÷ODUGD�DQRPDO൴�WHVS൴W൴QGH�PDN൴-
QH�DOJRU൴WPDODUÕ\OD�PRGHOOHU൴Q�H÷൴W൴P൴�JHUoHNOHúW൴U൴OP൴úW൴U��(OGH�HG൴-
OHQ�VRQXoODU�൴N൴O൴�VÕQÕIODQGÕUPDGD�PDN൴QH�|÷UHQPHV൴�DOJRU൴WPDODUÕQÕQ�
EDúDUÕVÕQÕ�J|VWHUP൴úW൴U��)DNDW� D÷� VDOGÕUÕ� WHVS൴W� V൴VWHPOHU൴Q൴Q�GDKD� ൴\൴�
SHUIRUPDQVOD�oDOÕúDE൴OPHV൴�൴o൴Q�\DOQÕ]FD�DQRPDO൴�WHVS൴W൴�\HWHUO൴�ROPD-
PDNOD�E൴UO൴NWH�VDOGÕUÕ�W�UOHU൴Q൴Q�GH�GR÷UX�E൴U�úHN൴OGH�WHVS൴W�HG൴O൴\RU�RO-
PDVÕ�JHUHNPHNWHG൴U��

�x %XUDGD�VXQXODQ�o|]�POHU൴Q��|]HOO൴NOH�KHP�VDOGÕUÕODUÕQ�WHVS൴W൴�KHP�
GH�DQRPDO൴OHU൴Q�EHO൴UOHQPHV൴QGH�|QHPO൴�NDWNÕODU�VD÷OD\DFD÷Õ�DoÕN-
WÕU��%X�W�U�]HN൴�o|]�POHU൴Q�E൴OJ൴�J�YHQO൴÷൴�൴KODO�HGHQ�DQRPDO൴OHU൴Q�
WHVS൴W൴Q൴Q�\DQÕQGD�JHQHO�RODUDN�\DSÕODQ�VDOGÕUÕODUÕQ�D\UÕúWÕUÕOPDVÕ-
QD� NDGDU� SHN� oRN� DODQGD� EDúDUÕ� ൴OH� NXOODQÕODE൴OHFH÷൴� GH÷HUOHQG൴-
U൴OPHNWHG൴U��$\UÕFD��V൴EHU�J�YHQO൴NWH��VDOGÕUÕODUÕQ�WHVS൴W൴QGH�\DSD\�
]HNk�\DNODúÕPODUÕQÕQ�NXOODQÕOPDVÕQÕ�DUWWÕUDFD÷Õ��NRQX\D�RODQ�൴OJ൴-
\൴�\�NVHOWHFH÷൴�YH� IDUNOÕ�EDNÕúࡤ� DoÕODUÕ�ND]DQÕOPDVÕQÕ� VD÷OD\DFD÷Õ�
DoÕNWÕU��

�x 6RQ�]DPDQODUGD��VDOGÕUÕ�W�UOHU൴Q൴Q�GH�EDúDUÕOÕ�E൴U�úHN൴OGH�WHVS൴W�HG൴OH-
E൴OPHV൴�൴o൴Q�GHU൴Q�|÷UHQPH�\DNODúÕPODUÕQÕQ�NXOODQÕOPDVÕQÕQ�EX�EDúDUÕ-
ODUÕ�DUWWÕUDFD÷Õ�GH÷HUOHQG൴U൴OPHNWHG൴U�
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0&>3&01&7

>�@�� $KPHG��0RKLXGGLQ��0DKPRRG��$EGXQ�YH�+X��-LDQNXQ����������$�6XUYH\�RI�1HWZRUN�
$QRPDO\�'HWHFWLRQ�7HFKQLTXHV�� -RXUQDO�RI�1HWZRUN�DQG�&RPSXWHU�$SSOLFDWLRQV��
�������������������M�MQFD�������������

>�@�� $�� &KDQGROD�� 9�� &KDQGROD�� 9�� .XPDU�� ³$QRPDO\� 'HWHFWLRQ�� $� 6XUYH\´�� $&0�
&RPSXW��6XUY�����������������GRL��������������������������

>�@�� %KX\DQ��0��+���%KDWWDFKDU\\D��'��.��YH�.DOLWD��-��.�� ��������1HWZRUN�$QRPDO\�
'HWHFWLRQ�� 0HWKRGV�� 6\VWHPV� DQG� 7RROV�� IEEE Communications Surveys & 
Tutorials��1��������������

>�@�� /LQ� -��.HRJK�(�� )X�$��9DQ�+HUOH�+��$SSUR[LPDWLRQV� WR�PDJLF�� ILQGLQJ� XQXVXDO�
PHGLFDO� WLPHVHULHV�� ,Q�� 3URFHHGLQJV� RI� WKH� ��WK� ,(((� V\PSRVLXP� RQ� FRPSXWHU��
EDVHG� PHGLFDO� V\VWHPV�� &%06¶���� ,(((� &RPSXWHU� 6RFLHW\�� :DVKLQJWRQ�� '&��
86$�������S����±����

>�@�� 6DUÕND\D��$����������$QRPDO\�EDVHG�F\EHU�LQWUXVLRQ�GHWHFWLRQ�V\VWHP�ZLWK�HQVHPEOH�
FODVVLILHU��0DVWHU¶V�WKHVLV��

>�@�� 6DUDQ\D��7���6ULGHYL��6���'HLV\��&���&KXQJ��7��'��YH�.KDQ��0��$����������3HUIRUPDQFH�
$QDO\VLV�RI�0DFKLQH�/HDUQLQJ�$OJRULWKPV�LQ�,QWUXVLRQ�'HWHFWLRQ�6\VWHP��$�5HYLHZ��
3URFHGLD�&RPSXWHU�6FLHQFH�����������������

>�@�� .XPDU�� '�� 3��� $PJRWK�� 7�� YH� $QQDYDUDSX�� &�� 6�� 5�� �������� 0DFKLQH� OHDUQLQJ�
DOJRULWKPV�IRU�ZLUHOHVV�VHQVRU�QHWZRUNV��$�VXUYH\��,QIRUPDWLRQ�)XVLRQ�����������

>�@�� (VNLQ�(��$UQROG�$��3UHUDX�0��3RUWQR\�/��6WROIR�6��$�JHRPHWULF� IUDPHZRUN�IRU�
XQVXSHUYLVHG�DQRPDO\�GHWHFWLRQ��,Q��%DUEDUi�'��-DMRGLD�6��HGLW|UOHU���$SSOLFDWLRQV�
RI�GDWD�PLQLQJ� LQ�FRPSXWHU�VHFXULW\��$GY�,QI�6HFXU��YRO�����6SULQJHU�86�������� 
S����±����

>�@�� 1RXU�0RXVWDID�YH�-LOO�6OD\��������7KH�HYDOXDWLRQ�RI�1HWZRUN�$QRPDO\�'HWHFWLRQ�
6\VWHPV��6WDWLVWLFDO�DQDO\VLV�RI�WKH�816:�1%���GDWD�VHW�DQG�WKH�FRPSDULVRQ�ZLWK�
WKH�.''���GDWD�VHW��,QIRUPDWLRQ�6HFXULW\�-RXUQDO��$�*OREDO�3HUVSHFWLYH�����������
�������'2,�������������������������������

>��@��.XPDU��9��� 6LQKD��'���'DV��$��.��� 3DQGH\�� 6��&�� YH�*RVZDPL��5��7�� ��������$Q�
LQWHJUDWHG�UXOH�EDVHG�LQWUXVLRQ�GHWHFWLRQ�V\VWHP��DQDO\VLV�RQ�816:�1%���GDWD�VHW�
DQG�WKH�UHDO�WLPH�RQOLQH�GDWDVHW��&OXVWHU�&RPSXWLQJ��������������������

>��@��&DQEHN��*��YH�6DJLURJOX��6���������%LOJLVD\DU�6LVWHPOHULQH�<DSÕODQ�6DOGÕUÕODU�YH�
7�UOHUL�� %LU� øQFHOHPH� ^$WWDFNV� DJDLQVW� &RPSXWHU� 6\VWHPV� DQG�7KHLU� 7\SHV��$�
5HYLHZ�6WXG\`��(UFL\HV�hQLYHUVLWHVL�)HQ�%LOLPOHUL�(QVWLW�V��'HUJLVL�����������

>��@��/Y��/���:DQJ��:���=KDQJ��=��YH�/LX��;����������$�QRYHO�LQWUXVLRQ�GHWHFWLRQ�V\VWHP�
EDVHG�RQ�DQ�RSWLPDO�K\EULG�NHUQHO� H[WUHPH� OHDUQLQJ�PDFKLQH��.QRZOHGJH�%DVHG�
6\VWHPV���������
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>��@��/LDR��+�� -���/LQ��&��+��5���/LQ��<��&�� YH�7XQJ��.��<�� �������� ,QWUXVLRQ�GHWHFWLRQ�
V\VWHP��$�FRPSUHKHQVLYH�UHYLHZ��-RXUQDO�RI�1HWZRUN�DQG�&RPSXWHU�$SSOLFDWLRQV��
���������������

>��@��$EGXOODK�$��0RKDPHG��³'HVLJQ�,QWUXVLRQ�'HWHFWLRQ�6\VWHP�%DVHG�RQ�,PDJH�%ORFN�
0DWFKLQJ´�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RPSXWHU� DQG�&RPPXQLFDWLRQ� (QJLQHHULQJ��
,$&6,7�3UHVV��9RO�����1R�����6HSWHPEHU������

>��@��7DKD��$��YH�+DGL��$��6����������$QRPDO\�GHWHFWLRQ�PHWKRGV�IRU�FDWHJRULFDO�GDWD��$�
UHYLHZ��$&0�&RPSXWLQJ�6XUYH\V��&685����������������

>��@��0�OOHU�$��&��YH�6��*XLGR����������,QWURGXFWLRQ�WR�PDFKLQH�OHDUQLQJ�ZLWK�3\WKRQ��D�
JXLGH�IRU�GDWD�VFLHQWLVWV��ILUVW�HGLWLRQ��³�2¶5HLOO\�0HGLD��,QF�´

>��@��+DQ��-���.DPEHU��0��YH�3HL��-����������'DWD�PLQLQJ�FRQFHSWV�DQG�WHFKQLTXHV��VHFRQG�
HGLWLRQ�0RUJDQ�.DXIPDQQ�3XEOLVKHUV

>��@��&KHQ�� 7LDQTL� YH� *XHVWULQ�� &DUORV�� �������� ;*%RRVW��$� 6FDODEOH� 7UHH� %RRVWLQJ�
6\VWHP�����������������������������������

>��@��;*%RRVW� 'RFXPHQWDWLRQ�� 85/�� KWWSV���[JERRVW�UHDGWKHGRFV�LR�HQ�ODWHVW��� 6RQ�
(ULúLP�7DULKL�����$UDOÕN�����

>��@��:HOFRPH�WR�/LJKW*%0¶V�GRFXPHQWDWLRQ��85/��KWWSV���OLJKWJEP�UHDGWKHGRFV�LR�HQ�
ODWHVW���6RQ�(ULúLP�7DULKL�����$UDOÕN�����

>��@��.H��*���0HQJ��4���)LQOH\��7���:DQJ��7���&KHQ��:���0D��:���<H��4��YH�/LX��7����������
/LJKW*%0��$�+LJKO\�(IILFLHQW�*UDGLHQW�%RRVWLQJ�'HFLVLRQ�7UHH��1HXUDO�,QIRUPDWLRQ�
3URFHVVLQJ�6\VWHPV��1,36��

>��@��3URNKRUHQNRYD��/���*XVHY��*���9RUREHY��$���'RURJXVK��$��9��YH�*XOLQ��$����������
&DW%RRVW��XQELDVHG�ERRVWLQJ�ZLWK�FDWHJRULFDO�)HDWXUHV�

>��@��0RXVWDID��1RXU�YH�6OD\��-LOO����������816:�1%����D�FRPSUHKHQVLYH�GDWD�VHW�IRU�
QHWZRUN� LQWUXVLRQ� GHWHFWLRQ� V\VWHPV� �816:�1%��� QHWZRUN� GDWD� VHW��� ��������
0LO&,6��������������

>��@��7KH�816:�1%���'DWDVHW�'HVFULSWLRQ��85/��KWWSV���ZZZ�XQVZ�DGID�HGX�DX�XQVZ�
FDQEHUUD�F\EHU�F\EHUVHFXULW\�$')$�1%���'DWDVHWV���6RQ�(ULúLP�7DULKL�����$UDOÕN�
����

>��@��0RXVWDID�� 1��� 6OD\�� -�� YH� &UHHFK�� *�� �������� 1RYHO� *HRPHWULF� $UHD� $QDO\VLV�
7HFKQLTXH� IRU�$QRPDO\�'HWHFWLRQ�8VLQJ�7UDSH]RLGDO�$UHD�(VWLPDWLRQ�RQ�/DUJH�
6FDOH�1HWZRUNV��,(((�7UDQVDFWLRQV�RQ�%LJ�'DWD�������������

>��@��6NOHDUQ�PHWULFV�6FLNLW�OHDUQ��85/�KWWSV���VFLNLWOHDUQ�RUJ�VWDEOH�PRGXOHV�JHQHUDWHG�
VNOHDUQ�PHWULFV�I�BVFRUH�KWPO�VNOHDUQ�PHWULFV�I�BVFRUH�� 6RQ� (ULúLP� 7DULKL����
$UDOÕN�����

>��@��6D÷ÕUR÷OX��6��(��1��<RODoDQ��8��<DYDQR÷OX� =HN൴�6DOGÕUÕ�7HVS൴W�6൴VWHP൴�7DVDUÕPÕ�YH�
*HUoHNOHúW൴U൴OPHV൴��*D]൴�hQ൴Y��0�K��0൴P��)DN��'HUJ൴V൴��&൴OW�����1R�������������
�����
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1IPXIQ�/YVX�4ILPMZERS˓PY���)PMJ�&MPKI�/EZYR

/6ˢ483+6%*ˢ/�&03/ 
̈ˢ*6)0)6ˢ2�1%/7ˢ191 

9>%/0-/0%�%=6-0%&ˢ0)2�=%=-0-1�
8%&%/%0%6-2-2�8%7%6-1-

&Y� FʯPʳQHI�� OVMTXSKVEJMHIOM� FPSO� ̉MJVIPIQI� EPKSVMXQEPEV�R�R� IR� ʯRIQPM� FM-
PỈIRPIVMRHIR� FMVM� SPER� ]E]�P�Q� XEFEOEPEV�R�R� E]V�RX�P�� MRGIPIQIWMRI� ]IV� ZI-
VMPQM̉XMV�� /VMTXSKVEJMO� Eʡ�HER� KʳZIRPM� ]E]�P�Q� XEFEOEPEV�R�R� XEWEV�Q�RHE� OYP-
PER�PER� ]ʯRXIQPIV� ZI� FY� ]ʯRXIQPIVMR� HE]ERH�V�PH�˓�� ]ET�PEV� OETWEQP�� SPEVEO�
WYRYPQỶXYV�� &PSO� ̉MJVIPIQI� EPKSVMXQEPEV�RHE� ʡS˓YRPYOPE� ]E]�P�Q� XEFEOEW��
SPEVEO�OYPPER�PER�ZI�QEOWMQYQ�]E]�PQE�WE˓PE]ER�1(7��1E\MQYQ�(MWXERGI�
7ITEVEFPI� ��1EOWMQYQ�9^EOP�OPE�%]V�PEFMPIR�QEXVMWPIVMR�ʳVIXMQM� MʡMR�KIPM̉-
XMVMPIR� JEVOP�� XEWEV�Q� ]ʯRXIQPIVM� ZI� FY� ]ʯRXIQPIVI� EMX�QEXIQEXMOWIP� EPX]ET��
ZIVMPQM̉XMV��&YRYR�]ER��W�VE�PMXIVEXʳVHI�]IV�EPER�]IVIP��PSGEP�ZI�KIRIP��KPSFEP�
STXMQM^EW]SR�XIORMOPIVM�OEV̉�PẺX�VQEP��SPEVEO�WYRYPQỶXYV��

����� ,å7åđ

.HUFNKRIIV¶XQ�3UHQV൴E൴¶QH� J|UH� >�@� E൴U� NU൴SWRV൴VWHP൴Q�J�YHQO൴÷൴�� NXOODQÕODQ�
DOJRU൴WPDQÕQ� YH\D� SDUDPHWUHOHU൴Q� J൴]O൴O൴÷൴QH� GD\DQPD]��%X� ൴ONH� J�YHQO൴÷൴Q�
VDGHFH�NU൴SWRV൴VWHPGH�NXOODQÕODQ�DQDKWDUÕQ�J൴]O൴O൴÷൴QH�ED÷OÕ�RODFD÷Õ�DQODPÕQD�
JHO൴U��%ORN�ú൴IUHOHU��VHo൴OHQ�J൴]O൴�DQDKWDU�\DUGÕPÕ\OD��VDE൴W�X]XQOXNWDN൴�EORNODU�
�E൴W�G൴]൴OHU൴��N�PHV൴QH�ú൴IUHOHPH�ú൴IUH�o|]PH�൴úOHP൴�X\JXOD\DQ�DOJRU൴WPDODU-
GÕU��%ORN�ú൴IUHOHU൴Q�WDVDUÕP�SUHQV൴E൴�6KDQQRQ¶XQ�|QHUG൴÷൴�NDUÕúWÕUPD��FRQIXV൴-
RQ��YH�\D\ÕOPD��G൴IIXV൴RQ��WHNQ൴NOHU൴QH�GD\DQÕU��%X�WHNQ൴NOHU�E൴U�ú൴IUH\൴�൴VWDW൴V-

Bölüm 9
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W൴NVHO�VDOGÕUÕODUGDQ�NRUXPD\D�\DUDU��.DUÕúWÕUPD��J൴]O൴�DQDKWDU�൴OH�ú൴IUHO൴�PHW൴Q�
DUDVÕQGDN൴� ൴O൴úN൴\൴�J൴]OHPH\൴� DPDoODU��'൴÷HU�E൴U� ൴IDGH\OH��J൴]O൴� DQDKWDU�|\OH�
E൴U�úHN൴OGH�NXOODQÕOÕU�N൴��E൴U�VDOGÕUJDQ�DoÕN�PHWQ൴Q�൴VWDW൴VW൴NVHO�GD÷ÕOÕPÕQÕ�E൴OVH�
YH\D�oRN�VD\ÕGD�G�]�PHW൴Q�ú൴IUHO൴�PHW൴Q�o൴IWOHU൴QH�VDK൴S�ROVD�E൴OH��J൴]O൴�DQDK-
WDUÕ�KkOk�oÕNDUDPD]��<D\ÕOPD�൴VH�DoÕN�PHW൴QOH�ú൴IUHO൴�PHW൴Q�DUDVÕQGDN൴�൴O൴úN൴\൴�
J൴]OHU��ù൴IUHO൴�PHWQ൴Q�KHU�E൴U�SDUoDVÕ�P�PN�Q�ROGX÷XQFD�DoÕN�PHWQH�ED÷OÕ�RO-
PDOÕGÕU�N൴��DoÕN�PHW൴QGH�\DSÕODFDN�oRN�N�o�N�E൴U�GH÷൴ú൴NO൴N��|UQH÷൴Q���E൴W�GH-
÷൴ú൴P��ú൴IUHO൴�PHW൴Q��]HU൴QGH�RODE൴OG൴÷൴QFH�ID]OD�GH÷൴ú൴P�VD÷ODPDOÕ��G൴÷HU�E൴U�
൴IDGH\OH�EX�GH÷൴ú൴P�PDNV൴PXP�\D\ÕOPDOÕGÕU�>�@��%ORN�ú൴IUHOHU��WHPHOGH�GR÷-
UXVDO�ROPD\DQ� WDEDND� �FRQIXV൴RQ� OD\HU���\D\ÕOÕP� WDEDNDVÕ� �G൴IIXV൴RQ�SHUPX-
WDW൴RQ�OD\HU��YH�DQDKWDU�SODQODPD�DOJRU൴WPDVÕQÕQ��NH\�VFKHGXO൴QJ�DOJRU൴WKP��
\HU�DOGÕ÷Õ�G|QJ���URXQG��DGÕ�YHU൴OHQ�\DSÕODUGDQ�ROXúXUODU��+HU�G|QJ�GH�IDUNOÕ�
G|QJ��DQDKWDUÕ� �DOW� DQDKWDUODU��NXOODQÕOÕU�YH�EX�DQDKWDUODU�DQDKWDU�SODQODPD�
DOJRU൴WPDVÕ�NXOODQÕODUDN��UHW൴O൴U��.DUÕúWÕUPDQÕQ�VD÷ODQGÕ÷Õ�GR÷UXVDO�ROPD\DQ�
WDEDNDGD�ú൴IUHQ൴Q�WHN�GR÷UXVDO�ROPD\DQ�\DSÕVÕ�RODUDN�\HU�GH÷൴úW൴UPH�NXWXODUÕ�
�6XEVW൴WXW൴RQ�ER[HV� ±�6�NXWXODUÕ�� NXOODQÕOÕUNHQ�� \D\ÕOPD\Õ� VD÷OD\DQ�\D\ÕOÕP�
WDEDNDVÕQGD�൴VH�GR÷UXVDO�G|Q�ú�POHU�NXOODQÕOÕU��$oÕN�PHW൴Q��]HU൴QGH�\DSÕODQ�
E൴W�GH÷൴ú൴POHU൴QGHQ�RODE൴OG൴÷൴QFH�ID]OD�VD\ÕGDN൴�6�NXWXVXQXQ�HWN൴OHQPHV൴�EHN-
OHQ൴U�� %X� E൴W� GH÷൴ú൴P൴QGHQ� HWN൴OHQHQ� 6�NXWXVX� VD\ÕVÕ�� DNW൴I� 6�NXWXVX� RODUDN�
E൴O൴Q൴U�YH�P൴Q൴PXP�DNW൴I�6�NXWXVX�VD\ÕVÕQÕQ�PDNV൴PXP�ROPDVÕ�EHNOHQ൴U��6�NX-
WXODUÕ�൴OH�൴OJ൴O൴�O൴WHUDW�UGHN൴�oDOÕúPDODU�൴QFHOHQG൴÷൴QGH�EX�DODQÕQ�൴\൴�oDOÕúÕOGÕ÷Õ�
J|U�OHE൴O൴U�DQFDN�NU൴SWRJUDI൴N�DoÕGDQ�J�oO��YH�YHU൴PO൴�\D\ÕOÕP�WDEDNDODUÕQÕQ�
WDVDUÕPÕ�KkOk�DoÕN�E൴U�SUREOHPG൴U�>�@��

%ORN�ú൴IUHOHU�IDUNOÕ�WDVDUÕP�P൴PDU൴OHU൴�NXOODQÕODUDN�WDVDUODQDE൴O൴U��HQ�WHPHO�൴N൴�
WDVDUÕP�P൴PDU൴V൴�)H൴VWHO�$÷ODUÕ��)H൴VWHO�1HWZRUNV��൴OH�<HU�GH÷൴úW൴UPH�YH�3HU-
P�WDV\RQ�$÷ODUÕGÕU� �6XEVW൴WXW൴RQ� 3HUPXWDW൴RQ�1HWZRUNV±631��� )H൴VWHO�P൴-
PDU൴V൴QGH�G|QJ��EOR÷X�൴N൴\H�E|O�QHUHN�GDOODUD�D\UÕOÕU�YH�EX�P൴PDU൴GH�GDOÕQ�
\DUÕVÕ� ൴úOHQ൴UNHQ��631�P൴PDU൴V൴QGH�G|QJ��EOR÷XQXQ�WDPDPÕ�൴úOHQ൴U��+HU� ൴N൴�
P൴PDU൴\H�൴O൴úN൴Q�NDUúÕODúWÕUPDOÕ�NDSVDPOÕ�E൴OJ൴\H�>�@¶GHQ�HU൴ú൴OHE൴O൴U�

.U൴SWRJUDI൴N�DoÕGDQ�J�YHQO൴�YH�YHU൴PO൴�\D\ÕOÕP�WDEDNDODUÕQÕQ�WDVDUÕPÕ�|QHPO൴-
G൴U��ø\൴�\D\ÕOÕPÕQ�VD÷ODQPDVÕ�൴o൴Q�E൴O൴QHQ�൴N൴�JHQHO�WDVDUÕP�\DNODúÕPÕ�YDUGÕU��DG�
±�KRF��JHo൴F൴��>�@�YH�Z൴GH±WUD൴O��JHQ൴ú±൴]��>�@��*Ho൴F൴�\DNODúÕPGD�RSW൴PXP�൴]-
OHU൴Q�EXOXQPDVÕ�൴o൴Q�E൴OJ൴VD\DU�GHVWHNO൴�DUDoODU�JHUHN൴U��*HQ൴ú±൴]�\DNODúÕPÕQGD�
൴VH�GR÷UXVDO�YH�G൴IHUDQV൴\HO�VDOGÕUÕODUD�>�@�NDUúÕ�GD\DQÕNOÕ�WDVDUÕP�VD÷ODQPDVÕ�
൴o൴Q��ND\QDNODUÕQ�E�\�N�ER\XWOX�6�NXWXODUÕ�൴o൴Q�NXOODQÕPÕ�\HU൴QH��\�NVHN�\D-
\ÕOÕPÕQ� VD÷ODQDFD÷Õ�GR÷UXVDO�G|Q�ú�POHUH� �G൴÷HU�E൴U� ൴IDGH\OH�\D\ÕOÕP� WDED-
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NDODUÕQD��KDUFDQPDVÕ�DPDoODQÕU��.D\QDNODUÕQ�NU൴SWRJUDI൴N�DoÕGDQ�J�YHQO൴�YH�
YHU൴PO൴�\D\ÕOÕP�WDEDNDODUÕQÕQ�WDVDUÕPÕ�൴o൴Q�NXOODQÕPÕ��DNW൴I�6�NXWXVX�VD\ÕVÕQÕ�
GD� DUWWÕUDFDNWÕU��$NW൴I�6�NXWXODUÕQÕQ� KHVDSODQPDVÕ� ൴OH� ൴OJ൴O൴� NDSVDPOÕ� E൴OJ൴\H�
>�@¶GHQ�HU൴ú൴OHE൴O൴U��*HQ൴ú±൴]� WDVDUÕP�\DNODúÕPÕ�\D\ÕOÕP�WDEDNDODUÕQÕQ� WDVDUÕ-
PÕQÕQ�|QHP൴Q൴�YXUJXODVD�GD�X\JXQ�VD\ÕGD�DNW൴I�6�NXWXVX�൴OH�YHU൴PO൴�YH�J�-
YHQO൴�\D\ÕOÕP�WDEDNDODUÕQÕQ�QDVÕO�WDVDUODQPDVÕ�JHUHNW൴÷൴�|QHPO൴�E൴U�DUDúWÕUPD�
SUREOHP൴G൴U��%XQXQ�\DQÕQGD�ND\QDN�NÕVÕWOÕ�F൴KD]ODU��NÕVÕWOÕ�KHVDSODPD�J�F���
EHOOHN�NDSDV൴WHV൴��J�o�ND\QD÷Õ��൴o൴Q�|QHU൴OHQ�KDI൴I�VÕNOHW��O൴JKWZH൴JKW��NU൴SWR-
V൴VWHPOHU൴Q�\D\ÕOÕP�WDEDNDODUÕQÕQ�WDVDUÕPÕ�GD�O൴WHUDW�UGH�\HU�DODQ�E൴U�G൴÷HU�DoÕN�
SUREOHPG൴U�>�@��

%൴U�EORN�ú൴IUHGH�\D\ÕOÕP�WDEDNDODUÕ�IDUNOÕ�\DSÕODU�NXOODQÕODUDN�ROXúWXUXODE൴O൴U��
E൴W� SHUP�WDV\RQODUÕQÕQ� NXOODQÕPÕ�� GDOODUÕQ� NDUÕúWÕUÕOPDVÕ� �WKH� VKXIIOH� RI� WKH�
EUDQFKHV���GR÷UXVDO�FHE൴U�WDEDQOÕ��O൴QHDU�DOJHEUD�EDVHG��\DSÕODUÕQ�NXOODQÕOPDVÕ�
>�@�EX�\DSÕODUD�|UQHN�RODUDN�J|VWHU൴OHE൴O൴U��%൴W�SHUP�WDV\RQODUÕQGD�6�NXWXVX�
oÕNWÕ�E൴WOHU൴��E൴W�SHUP�WDV\RQODUÕ�NXOODQÕODUDN�NDUÕúWÕUÕOÕU��%൴W�SHUP�WDV\RQODUÕ��
G�ú�N�PDO൴\HWO൴��ORZ±FRVW��GRQDQÕP�KHGHIO൴�EORN�ú൴IUHOHU�൴o൴Q�X\JXQGXU��%X�\D-
SÕODUGD�E൴U�oÕNÕú�E൴W൴�E൴U�VRQUDN൴�NDWPDQÕQ�\DOQÕ]FD��HQ�ID]OD��WHN�E൴U�J൴U൴ú�E൴W൴Q൴�
HWN൴OHU��EX�QHGHQOH�\D\ÕOÕP�ROGXNoD�\DYDúWÕU�YH�ID]OD�VD\ÕGD�G|QJ�\H�൴KW൴\Do�
GX\XOXU��35(6(17�>�@��35,17F൴SKHU�>��@��.KD]DG�>��@��$QXE൴V�>��@��,&(-
%(5*�>��@�EORN�ú൴IUHOHU൴�\D\ÕOÕP�WDEDNDODUÕQGD�E൴W�SHUP�WDV\RQX�NXOODQÕUODU��
'DOODUÕQ�NDUÕúWÕUÕOPDVÕ�)H൴VWHO�P൴PDU൴V൴QGHN൴�EORN�ú൴IUHOHU�൴o൴Q�NXOODQÕODQ�\|Q-
WHPOHUGHQ�E൴U൴G൴U�YH�GDOODUÕQ�GD൴UHVHO�RODUDN�ND\GÕUÕOPDVÕ�൴úOHP൴G൴U��'(6�>��@��
6$)(5�IDP൴O\�>��@��>��@�YH�)52*�>��@�EORN�ú൴IUHOHU൴�\D\ÕOÕP�WDEDNDODUÕQGD�
EX�\|QWHP൴�NXOODQÕUODU��'R÷UXVDO�FHE൴U�WDEDQOÕ�\D\ÕOÕP�WDEDNDODUÕ��HOHPDQODUÕ�
VRQOX�F൴V൴P��]HU൴QGH�WDQÕPOÕ�PDWU൴VOHU�RODUDN�൴IDGH�HG൴OHE൴O൴U�>�@��6KDUN�>��@��
648$5(�>��@��$(6�>��@��7ZRI൴VK�>��@��&DPHOO൴D�>��@�EORN�ú൴IUHOHU൴�\D\ÕOÕP�
WDEDNDVÕ�RODUDN�GR÷UXVDO�FHE൴U�WDEDQOÕ�\D\ÕOÕP�PDWU൴VOHU൴Q൴�NXOODQÕUODU��

%ORN� ú൴IUHOHUGH� NXOODQÕODQ� \D\ÕOÕP� WDEDNDODUÕQÕQ� WDVDUÕPÕQGDN൴� KHGHI� HQ� ൴\൴�
\D\ÕOPD\Õ� �SHUIHFW� G൴IIXV൴RQ�� VD÷ODPDNWÕU�� &HE൴UVHO� \D\ÕOÕP� WDEDNDODUÕ� HOH�
DOÕQGÕ÷ÕQGD��E൴U�EORN�ú൴IUHGHN൴�HQ�൴\൴�\D\ÕOPD��oRNOX�SHUP�WDV\RQX�VD÷ODGÕ÷Õ�
൴o൴Q�0'6�PDWU൴VOHU൴Q�NXOODQÕPÕ\OD� HOGH� HG൴O൴U� >��@��%X�QHGHQOH�PDNV൴PXP�
\D\ÕOPD\Õ�VD÷OD\DQ�0'6�PDWU൴VOHU൴Q�WDVDUÕPÕ�O൴WHUDW�UGH�oDOÕúÕODQ�|QHPO൴�DoÕN�
SUREOHPOHUGHQ�E൴U൴G൴U�>��@�

%X�E|O�PGH�EORN� ú൴IUHOHUGH�NXOODQÕODQ�HQ�|QHPO൴�\D\ÕOÕP� WDEDNDVÕ� WDVDUÕP-
ODUÕQGDQ�E൴U൴�RODQ�0'6�PDWU൴VOHUH�D൴W�PDWHPDW൴NVHO�DOW\DSÕ�YH�EX�PDWU൴VOHU൴Q�
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WDVDUÕP�\|QWHPOHU൴�YHU൴OP൴úW൴U��$\UÕFD�EX�\|QWHPOHU�\HUHO�YH�JHQHO�RSW൴P൴]DV-
\RQ�WHNQ൴NOHU൴�DoÕVÕQGDQ�NDUúÕODúWÕUPDOÕ�RODUDN�VXQXOPXúWXU�

dDOÕúPDQÕQ� ൴OHUOH\HQ� E|O�POHU൴� úX� úHN൴OGH� G�]HQOHQP൴úW൴U�� %|O�P� ���¶GH�
0'6�PDWU൴VOHU�൴o൴Q�PDWHPDW൴NVHO�DOW\DSÕ�YHU൴OP൴úW൴U��%|O�P����¶WH�൴VH�0'6�
PDWU൴VOHU�൴o൴Q�JHO൴úW൴U൴OHQ�IDUNOÕ�WDVDUÕP�\|QWHPOHU൴�VXQXOPXúWXU��%|O�P����¶WH��
%|O�P����¶WH�YHU൴OHQ�WDVDUÕP�\|QWHPOHU൴�\HUHO�YH�JHQHO�RSW൴P൴]DV\RQ�DoÕVÕQ-
GDQ�GH÷HUOHQG൴U൴OP൴úW൴U��6RQ�E|O�PGH�൴VH�oDOÕúPDGD�YHU൴OHQ�NDSVDPOÕ�E൴OJ൴OHU�
GH÷HUOHQG൴U൴OHUHN�|]HWOHQP൴úW൴U�

9.2. 2)8�2&97å81*7�å�å3�2&9*2&9å08*1�&19>&5.

%X�E|O�PGH�0'6�PDWU൴VOHU൴Q�GD\DQGÕ÷Õ�PDWHPDW൴NVHO�WDQÕPODU�YH�|QHUPHOH-
UH�\HU�YHU൴OP൴úW൴U��0'6�PDWU൴VOHUOH�൴OJ൴O൴�GHWD\OÕ�WDQÕPODPDODUD�YH�|QHUPHOHUH�
>��@¶WHQ�HU൴ú൴OHE൴O൴U�

7DQÕP�������6RQOX�&൴V൴P���6RQOX�VD\ÕGD�HOHPDQÕ�RODQ�F൴V൴P�VRQOX�F൴V൴P�ROD-
UDN�൴IDGH�HG൴O൴U��� �VRQOX�F൴V൴P�YH�m  SR]൴W൴I�VD\Õ�ROPDN��]HUH� 2m�  VRQOX�F൴VP൴��HOHPDQODUÕ�{0,1} ¶GHQ�ROXúDQ� 2� �VRQOX�F൴VP൴Q൴Q� .m �GHUHFHGHQ�JHQ൴úOHW൴OP൴ú�E൴U�
F൴VP൴G൴U�YH� 2m �HOHPDQD�VDK൴SW൴U��

2m� �VRQOX�F൴VP൴Q൴Q�KHU�E൴U�HOHPDQÕ�NDWVD\ÕODUÕ� 2� �F൴VP൴QGH�WDQÕPOÕ�YH�GHUHFHV൴�
� 1m �RODQ�E൴U�SRO൴QRP�úHNO൴QGH�൴IDGH�HG൴OHE൴O൴U��D �൴ONHO�HOHPDQ�YH�

2m
x�� �RO-

PDN��]HUH�� x �HOHPDQÕQÕQ�SRO൴QRP�WDEDQOÕ�J|VWHU൴P൴�(ú൴WO൴N������¶GHN൴�J൴E൴G൴U�

D D D� �
� �� � � �!1 2

1 2 1 0
m m

m mx x x x �����������������������������������������������������������������

gQHUPH�������6൴QJOHWRQ�6ÕQÕUÕ���%൴U�GR÷UXVDO�NRG�C  [ , , ]n k d �൴o൴Q�6൴QJOHWRQ�
VÕQÕUÕ� 1d n kd � � ¶G൴U��

7DQÕP�������0'6�.RG�� C  [ , , ]n k d �NRGX�൴o൴Q� 1d n k � � �൴VH�C �0'6�NRG-
GXU�GHQ൴U��

gQHUPH�������0'6�0DWU൴V���C  [ , , ]n k d �NRGX�� I  k ku �ER\XWOX�E൴U൴P�PDWU൴V���
A  ( )k n ku � �ER\XWOX�PDWU൴V�YH� [ | ]G I A ��UHWHo�PDWU൴V�ROPDN��]HUH��C �DQFDN�
YH�DQFDN� A �PDWU൴V൴Q൴Q�VDWÕU�YH�V�WXQODUÕQÕ�ROXúWXUDQ�W�P�DOW�NDUH�PDWU൴VOHU൴Q�
GHWHUP൴QDQWÕ�VÕIÕUGDQ�IDUNOÕ��WHN൴O�ROPD\DQ�PDWU൴V��൴VH�0'6�NRGGXU�YH�EX�GX-
UXPGD� A �PDWU൴V൴�0'6�PDWU൴VW൴U�GHQ൴U�

%൴U� EORN� ú൴IUHGH� ൴\൴� \D\ÕOPD� ൴VWHQ൴UNHQ� E൴U� WDUDIWDQ� GD� ú൴IUHQ൴Q� KÕ]OÕ� ROPDVÕ�
EHNOHQ൴U��%X�QHGHQOH�EX�൴N൴�PHWU൴N�DUDVÕQGD�GHQJH�VD÷ODPDN�DPDoOÕ��RSW൴PXP�
\D\ÕOPD\Õ��RSW൴PDO�G൴IIXV൴RQ���KHGHIOH\HQ�\D\ÕOÕP�PDWU൴VOHU൴Q൴Q�NXOODQÕOPDVÕ�
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JHUHN൴U��'DHPHQ� >�@�RSW൴PXP�\D\ÕOPD\Õ�GDO� VD\ÕVÕ� �EUDQFK�QXPEHU��PHWU൴-
÷൴\OH�൴IDGH�HWP൴úW൴U�YH�GDO�VD\ÕVÕ� E �J|VWHU൴P൴�൴OH�WDQÕPODQDE൴O൴U��T �WHUV൴�DOÕQD-
E൴O൴U��൴QYHUW൴EOH��GR÷UXVDO�G|Q�ú�P�ROPDN��]HUH��T ¶QÕQ�GDO�VD\ÕVÕ� TE �(ú൴WO൴N�
�����¶GHN൴�J൴E൴G൴U�

^ `
0

min ( ) ( ( ))wt wtT D
E D T D

z
 � � �����

( )wt D �� D ¶QÕQ� +DPP൴QJ� D÷ÕUOÕ÷ÕQÕ� ��¶H� Hú൴W� RODQ� HOHPDQODUÕQ� VD\ÕVÕ�� ൴IDGH�
HGHU�� ( )wt nD d ��KHU�T  ൴o൴Q��H÷HU� ( ) 1wt D   ൴VH�EX�GD� 1nTE d � �ROGX÷X�DQOD-
PÕQD�JHO൴U��T �WHUV൴�DOÕQDE൴O൴U�E൴U�GR÷UXVDO�G|Q�ú�P��൴o൴Q�RSW൴PXP�GDO�VD\ÕVÕ�

1nTE  � ¶G൴U�>�@��

'DO�VD\ÕVÕ��E൴U�PDWU൴V൴Q�൴IDGH�HWW൴÷൴�GR÷UXVDO�G|Q�ú�P�Q�\D\ÕOPD�J�F�Q��WD-
QÕPODU��0DWU൴V൴Q�NHQG൴V൴Q൴Q�GDO�VD\ÕVÕ� ( )dE �G൴IHUDQV൴\HO�\D\ÕOPD\Õ�|OoHUNHQ��
PDWU൴V൴Q�GHYU൴÷൴Q൴Q��WUDQVSRVH��GDO�VD\ÕVÕ� ( )lE �GR÷UXVDO�\D\ÕOPD\Õ�|OoHU��'DO�
VD\ÕVÕ��HQ�N|W��GXUXPGDN൴��ZRUVW�FDVH��\D\ÕOPD\Õ�|OoHU��ú|\OH�N൴� ൴N൴�DUGÕúÕN�
G|QJ�GHN൴� DNW൴I� 6�NXWXVX� VD\ÕVÕ� ൴o൴Q� DOW� VÕQÕU� GH÷HU൴Q൴� �HQ� N|W�� GXUXPGDN൴�
P൴Q൴PXP�DNW൴I�6�NXWXVX�VD\ÕVÕ��YHU൴U�>�@��7DQÕP����¶WH�G൴IHUDQV൴\HO�GDO�VD\ÕVÕ���
7DQÕP����¶GD�൴VH�GR÷UXVDO�GDO�VD\ÕVÕ�Hú൴WO൴NOHU൴�YHU൴OP൴úW൴U��

7DQÕP�������'൴IHUDQV൴\HO�'DO�6D\ÕVÕ�� n nu �ER\XWOX� A �PDWU൴V൴Q൴Q�G൴IHUDQV൴-
\HO�GDO�VD\ÕVÕ�

^ `min ( ) ( )| ({0,1} ) , 0T m n
d wt x wt A x x xE  � � � z � �����

RODUDN�൴IDGH�HG൴OPHNWHG൴U��

7DQÕP�������'R÷UXVDO�'DO�6D\ÕVÕ�� n nu �ER\XWOX� A �PDWU൴V൴Q൴Q�GR÷UXVDO�GDO�
VD\ÕVÕ�

^ `min ( ) ( )| ({0,1} ) , 0T T m n
l wt x wt A x x xE  � � � z � �����

RODUDN�൴IDGH�HG൴OPHNWHG൴U��

%൴U�GR÷UXVDO�G|Q�ú�P�൴o൴Q�RSW൴PXP�GDO�VD\ÕVÕ� 1nTE  � �ROGX÷XQGDQ�� ( )d AE  
ve ( )l AE �GDO�VD\ÕODUÕQÕQ�PDNV൴PXP�GH÷HU൴� 1n � ¶G൴U��%X�GH÷HU�0'6�NRGODUOD�
ROXúWXUXODQ�GR÷UXVDO�G|Q�ú�POHUOH�VD÷ODQDE൴O൴U��EX�GD�0'6�PDWU൴VOHU൴Q�RSW൴-
PXP�\D\ÕOPD�VD÷ODGÕ÷ÕQÕ�NDQÕWODU�>�@�

0'6�PDWU൴VOHU�൴o൴Q�|QHPO൴�|]HOO൴NOHU�DúD÷ÕGDN൴�J൴E൴�YHU൴OHE൴O൴U��

x� n nu �ER\XWOX�M �PDWU൴V൴�DQFDN�YH�DQFDN�VDWÕU�YH�V�WXQODUÕQÕ�ROXúWX-
UDQ�W�P�DOW�NDUH�PDWU൴VOHU൴�WHN൴O�ROPD\DQ�PDWU൴V�൴VH�YH�M �PDWU൴V൴Q൴Q�
HOHPDQODUÕ� 0 ¶GDQ�IDUNOÕ�൴VH�0'6�PDWU൴VW൴U�
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x� n nu �ER\XWOX�M �PDWU൴V൴�0'6�PDWU൴V�൴VH��M �PDWU൴V൴Q൴Q�W�P�DOW�NDUH�
PDWU൴VOHU൴Q൴Q�UDQN¶Õ�WDP��IXOO��UDQN¶WÕU�

x� n nu �ER\XWOX�M �PDWU൴V൴�0'6�PDWU൴V�൴VH��M �PDWU൴V൴Q൴Q�W�P�DOW�NDUH�
PDWU൴VOHU൴�GH�0'6�PDWU൴VW൴U��

x� n nu � ER\XWOX� M � PDWU൴V൴� 0'6� PDWU൴V� ൴VH�� M � PDWU൴V൴Q൴Q� GHYU൴÷൴�
�WUDQVSRVH�� TM �0'6�PDWU൴VW൴U��

x� n nu �ER\XWOX� M �PDWU൴V൴�0'6�PDWU൴V�൴VH�� M �PDWU൴V൴Q൴Q�WHUV൴� 1M�  
PDWU൴V൴�0'6�PDWU൴VW൴U�

x� n nu �ER\XWOX�M �0'6�PDWU൴V൴Q൴Q�KHUKDQJ൴�E൴U�VDWÕU�YH\D�V�WXQX�KHU-
KDQJ൴�E൴U� c  

2( , 0)mc c� z� �VDE൴W൴\OH�oDUSÕOGÕ÷ÕQGD�0'6�|]HOO൴÷൴�NR-
UXQXU��

x� n nu � ER\XWOX� M �0'6�PDWU൴V൴Q൴Q�G൴IHUDQV൴\HO� ( )d ME � YH�GR÷UXVDO�
( )l ME �GDO�VD\ÕODUÕ�� 1n � ¶G൴U��

%XQXQ�\DQÕQGD�WHUV൴�NHQG൴V൴QH�Hú൴W��൴QYROXWRU\��YH�RUWRJRQDO��RUWKRJRQDO��\D-
SÕODU��0'6�PDWU൴VOHU൴Q�WDVDUÕPÕ�൴o൴Q�|QHPO൴G൴U��7HUV൴�NHQG൴V൴QH�Hú൴W�YH�RUWR-
JRQDO�0'6�PDWU൴VOHU�NXOODQÕODUDN�EORN�ú൴IUHOHU൴Q�YHU൴PO൴�GRQDQÕP�YH�\D]ÕOÕP�
X\JXODPDODUÕ�JHUoHNOHQHE൴O൴U��%X�QHGHQOH�WHUV൴�NHQG൴V൴QH�Hú൴W�YH\D�RUWRJRQDO�
YHU൴PO൴�0'6�PDWU൴VOHU൴Q�EXOXQPDVÕ� |QHPO൴� E൴U� oDOÕúPD� DODQÕGÕU� >��@��7HUV൴�
NHQG൴V൴QH� Hú൴W� YH� RUWRJRQDO�PDWU൴V� WDQÕPODUÕ� VÕUDVÕ\OD� 7DQÕP� ���� YH� 7DQÕP�
���¶GH�YHU൴OP൴úW൴U�

7DQÕP�������7HUV൴�.HQG൴V൴QH�(ú൴W�0DWU൴V�� I  n nu �ER\XWOX�E൴U൴P�PDWU൴V�RO-
PDN��]HUH��n nu �ER\XWOX�A �PDWU൴V൴�H÷HU� 2A I �\DQ൴� 1A A�  �NRúXOXQX�VD÷-
OÕ\RUVD�EX�PDWU൴V൴Q�WHUV൴�NHQG൴V൴QH�Hú൴WW൴U�

7DQÕP�������2UWRJRQDO�0DWU൴V�� I  n nu �ER\XWOX�E൴U൴P�PDWU൴V�ROPDN��]HUH��
n nu �ER\XWOX�A �PDWU൴V൴�H÷HU� TAA I �\DQ൴� 1 TA A�  �NRúXOXQX�VD÷OÕ\RUVD�EX�
PDWU൴V�RUWRJRQDO�PDWU൴VW൴U�

9HU൴PO൴�\D\ÕOÕP�PDWU൴V�WDVDUÕPÕ\OD��E൴U�\D\ÕOÕP�PDWU൴V൴Q൴Q�|]HOO൴NOH�GRQDQÕP�
X\JXODPDVÕ�PDO൴\HW൴Q൴Q�D]DOWÕOPDVÕ�DPDoODQÕU��'RQDQÕP�PDO൴\HW൴�൴N൴�|QHPO൴�
PHWU൴NOH�|Oo�OHE൴O൴U��;25��([FOXV൴YH�2U��>��@�VD\ÕVÕ�YH�GHU൴QO൴N�>��@��<D\ÕOÕP�
PDWU൴V൴Q൴Q� GRQDQÕP� X\JXODPDVÕQGD� NXOODQÕODFD÷Õ� GHYUHGHN൴�;25� VD\ÕVÕQÕQ�
D]DOWÕOPDVÕ��GHYUHQ൴Q�DODQÕQÕ��FK൴S�DUHD��YH�J�o�W�NHW൴P൴Q൴��SRZHU�FRQVXPS-
W൴RQ��D]DOWÕUNHQ��GHYUH�GHU൴QO൴÷൴Q൴Q�D]DOWÕOPDVÕ� ൴VH�JHF൴NPH\൴�D]DOWDUDN��ORZ�
ODWHQF\��GDKD�KÕ]OÕ�GHYUHOHU൴Q�WDVDUÕPÕQÕ�VD÷ODU�>��@��$]DOWÕOPÕú�GHYUH�DODQÕ��
D]DOWÕOPÕú�J�o�W�NHW൴P൴�YH�KÕ]OÕ�GHYUH�WDVDUÕPÕQD�VDK൴S�\D\ÕOÕP�PDWU൴VOHU൴��KD-
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I൴I�VÕNOHW�NU൴SWRV൴VWHPOHU൴Q�\D\ÕOÕP�WDEDNDODUÕ�൴o൴Q�JHUHNO൴G൴U��;25�VD\ÕVÕ�YH�
GHU൴QO൴N�PHWU൴NOHU൴�WDQÕPODUÕ�VÕUDVÕ\OD��7DQÕP�����YH�7DQÕP�����¶GD�YHU൴OP൴úW൴U�

7DQÕP�������;25�6D\ÕVÕ��� ( )p x  
2m�  VRQOX�F൴VP൴��]HU൴QGH�൴QG൴UJHQHPH]�SRO൴-QRP��

2
/ ( )ma p x��  ve 

2
/ ( )mb p x�� �ROPDN��]HUH�� ( )XOR a ��a �HOHPDQÕQÕ�NH\I൴�

E൴U�b �HOHPDQÕ\OD�oDUSPDN�൴o൴Q�JHUHNHQ�;25�VD\ÕVÕ�RODUDN�൴IDGH�HG൴O൴U��

gUQHN������� 42� � VRQOX�F൴VP൴��]HU൴QGH�� D � ൴ONHO� HOHPDQ�YH� ( )p x  � �4 1x x  
u(0 13) � ൴QG൴UJHQHPH]�SRO൴QRPX�ROPDN��]HUH�� u42 / (0 13)� �VRQOX�F൴VP൴��]H-

U൴QGH� KHUKDQJ൴� E൴U� � 42
x � � HOHPDQÕ� ൴o൴Q� (ú൴WO൴N� �����¶GHQ� ID\GDODQÕODUDN�

 3 2 1 0( , , , )x x x x x �ROPDN��]HUH�� D D D� � �3 2
3 2 1 0x x x x �úHNO൴QGH�\D]ÕODE൴O൴U�YH�

EX�VRQOX�F൴V൴P��]HU൴QGH� 9h D �3( 1) �HOHPDQÕQÕQ�KHUKDQJ൴�E൴U� x �HOHPDQÕ�൴OH�
oDUSÕPÕ��

D D D D D D D� � � o � � � �3 2 3 3 2
3 2 1 0 3 2 1 0( 1)( )x x x x x x x x �PRG� u(0 13)           

D D D D D D D � � � � � � �6 3 5 2 4 3
3 3 2 2 1 1 0 0x x x x x x x x ��EXUDGD� u(0 13) � ൴QG൴UJH-

QHPH]�SRO൴QRPX�DOWÕQGD�D D D D D D D D �  �  �6 3 2 5 2 4, , 1   ROGX÷XQGDQ�

D D D D D D D D D � � � � � � � � � �3 2 3 2 2 3
3 3 3 2 2 2 1 1 1 0 0x x x x x x x x x x x

D 3
3x D D� �2 3

3 3x x D� 2
2x D D� � 2

2 2x x D� 1x D� �1 1x x D� �3
0 0x x

D D D � � � �3 2
0 3 2 1 0x x x x x  

D D D � � � �3 2
0 3 2 1 0( ) ( ) ( ) ( )x x x x x  

RODUDN�HOGH� HG൴O൴U��%XUDGDQ� D �3( 1) � HOHPDQÕQÕQ�KHUKDQJ൴�E൴U� x � HOHPDQÕ� ൴OH�
oDUSÕPÕ�൴o൴Q�JHUHNHQ�;25�VD\ÕVÕ� D �  3( 1) 1XOR ¶G൴U��

( )p x  
2m�  VRQOX�F൴VP൴��]HU൴QGH�E൴U�൴QG൴UJHQHPH]�SRO൴QRP�� 2

/ ( )ma p x�� �VRQ-
OX� F൴VP൴��]HU൴QGH� WDQÕPOÕ� KHUKDQJ൴� E൴U� HOHPDQ�ROPDN��]HUH�� a � HOHPDQÕ� 2�  
VRQOX�F൴VP൴��]HU൴QGH�NDUúÕOÕ÷Õ�RODQ�൴N൴O൴�PDWU൴VOH�൴IDGH�HG൴OHE൴O൴U��%X�J|VWHU൴P�
VD\HV൴QGH�EORN�ú൴IUHOHU൴Q�\D\ÕOÕP�WDEDNDODUÕQGD�NXOODQÕODFDN�\D\ÕOÕP�PDWU൴V൴�
HOHPDQODUÕQÕQ� 2� � VRQOX� F൴VP൴��]HU൴QGH� ൴N൴O൴�PDWU൴V�NDUúÕOÕNODUÕ� NXOODQÕODUDN��
PDWU൴V൴Q�GRQDQÕP�GHYUHV൴Q൴Q�J൴U൴ú� !0 1( , , )kx x x �YH�oÕNÕú� !0 1( , , )ky y y �KDU൴WD-
ODPDVÕ�HOGH�HG൴O൴U�

u42 / (0 13)� �VRQOX�F൴VP൴��]HU൴QGH�WDQÕPOÕ� D �3( 1) �HOHPDQÕ�� u4 4 �൴N൴O൴�PDWU൴V�
NDUúÕOÕ÷Õ\OD� 2� �F൴VP൴��]HU൴QGH�(ú൴WO൴N������¶WHN൴�J൴E൴�൴IDGH�HG൴OHE൴O൴U�
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N N ND D D

ª º ª º  �ª º
« » « »« »  « » « »« » � � � � o  � o
« » « »« »  
« » « »« »

 « »« » « »¬ ¼¬ ¼ ¬ ¼

��	�

13 2 0

0 0 0 0 1

3 2 1 1 1 2
0 3 2 1 0

2 2 2 3

3 3 3 0

1 1 0 0
0 0 1 0

( ) ( ) ( ) ( )
0 0 0 1
1 0 0 0

yy y y

y x y x x
y x y x

x x x x x
y x y x
y x y x  

�����

gUQHN������� 42� � VRQOX� F൴VP൴��]HU൴QGH�� D � ൴ONHO� HOHPDQ�YH� ( )p x  � �4 1x x  
u(0 13) � ൴QG൴UJHQHPH]�SRO൴QRPX�ROPDN��]HUH�� u42 / (0 13)� �VRQOX�F൴VP൴��]H-

U൴QGH� u4 4 �ER\XWOX

 
D D D

D D D D

D D D D

D D D

ª ºª º
« »« »
« »« »  « »« »
« »« »
« »« »¬ ¼ ¬ ¼
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A �PDWU൴V൴Q൴Q�(ú൴WO൴N������¶GD�YHU൴OHQ�J൴U൴ú� !0 1 15( , , )x x x �YH�oÕNÕú� !0 1 15( , , )y y y  

KDU൴WDODPDVÕ��FHE൴UVHO�RODUDN�(ú൴WO൴N������¶GHN൴�J൴E൴�൴IDGH�HG൴OHE൴O൴U�
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7DQÕP������� �'HU൴QO൴N���'HYUH\൴�ROXúWXUDQ�HQ�X]XQ�\ROXQ�X]XQOX÷X�RODUDN�
WDQÕPODQDE൴O൴U��

%൴U�\D\ÕOÕP�PDWU൴V൴QGH��GHYUH�GHU൴QO൴÷൴Q൴Q�P൴Q൴PXP�GHU൴QO൴NWH�ROPDVÕ�YH�EX�
GHYUHQ൴Q�P൴Q൴PXP�;25�VD\ÕVÕ\OD�JHUoHNOHQPHV൴�DPDoODQÕU�>��@��%൴U�GHYUH�
IDUNOÕ�GHU൴QO൴NOHUOH� WDVDUODQDE൴O൴U�� O൴WHUDW�UGH�\D\ÕOÕP�WDEDNDODUÕQÕQ�GHYUH�GH-
U൴QO൴÷൴�RSW൴P൴]DV\RQX�oDOÕúÕODQ�DoÕN�SUREOHPOHUGHQ�E൴U൴G൴U�>�@�

gUQHN�������  � � �   � � �1 1 2 3 4 2 5 3 6 7 8 9, ,    v x x x x v x v x x x x  ROPDN��]H-
UH� � �1 2 3v v v �WRSODP�GHYUHV൴�IDUNOÕ�GHU൴QO൴NOHUGH�WDVDUODQDE൴O൴U��ùHN൴O�����YH�
ùHN൴O����¶GH� � �1 2 3v v v �WRSODP�GHYUHV൴Q൴Q�IDUNOÕ�WDVDUÕPODUÕ�YHU൴OP൴úW൴U��ùH-
N൴OOHU��]HU൴QGH�YHU൴OHQ�NHV൴N�o൴]J൴OHU�³��GHYUH�GHU൴QO൴÷൴Q൴´�WHPV൴O�HWPHNWHG൴U��
ùHN൴O�����YH�ùHN൴O����¶GH�YHU൴OHQ�WRSODP�GHYUHOHU൴�YH�EX�GHYUHOHU൴�ROXúWXUDQ�
DOW�GHYUHOHU��DUD�GH÷HUOHU��HOH�DOÕQGÕ÷ÕQGD� 1v �DOW�GHYUHV൴Q൴Q�GHU൴QO൴÷൴��KHU�൴N൴�
WDVDUÕP�൴o൴Q�GH��¶G൴U�� 2 v �DOW�GHYUHV൴Q൴Q�GHU൴QO൴÷൴�KHU�൴N൴�GHYUH�WDVDUÕPÕQGD�GD�
D\QÕ�ROPDN��]HUH��¶GÕU��d�QN�� 2 v �oÕNÕú�GH÷HU൴� 5 x �J൴U൴ú�GH÷HU൴QH�Hú൴W�ROXS�� 2 v  
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DOW�GHYUHV൴Q൴�ROXúWXUPDN�൴o൴Q�KHUKDQJ൴�E൴U�;25�NDSÕVÕ�NXOODQÕOPDPÕúWÕU�� 3 v  
DOW�GHYUHV൴Q൴Q�GHU൴QO൴÷൴�KHU�൴N൴�GHYUH�WDVDUÕPÕQGD�GD��¶W�U��$QFDN� � �1 2 3v v v  
WRSODP�GHYUHV൴Q൴Q�GHU൴QO൴N�GH÷HUOHU൴�HOH�DOÕQGÕ÷ÕQGD�

N � �
21 3

1 2 3 1 2 3 4 5 6 7 8 9( ) ( ) ( )
vv v

v v v x x x x x x x x x
§ ·§ ·§ ·
¨ ¸¨ ¸¨ ¸� �  � � � � � � � �¨ ¸¨ ¸¨ ¸¨ ¸ ¨ ¸© ¹© ¹ © ¹

����	���
 ����	���

� RODUDN�

WDVDUODQDQ� YH� ùHN൴O� ���¶GH� YHU൴OHQ� � �1 2 3v v v � WRSODP� GHYUHV൴Q൴Q� GHU൴QO൴÷൴�

�¶W�U��

N � �
21 3

1 2 3 1 2 3 4 5 6 7 8 9( ) ( ) ( )
vv v

v v v x x x x x x x x x
§ ·§ ·§ ·
¨ ¸¨ ¸¨ ¸� �  � � � � � � � �¨ ¸¨ ¸¨ ¸ ¨ ¸¨ ¸© ¹ © ¹© ¹

����	���
 ����	���

 RODUDN�

WDVDUODQDQ�YH�ùHN൴O����¶GH�YHU൴OHQ� � �1 2 3v v v �WRSODP�GHYUHV൴Q൴Q�GHU൴QO൴÷൴�൴VH�

�¶W൴U�

đJPNQ����� � �1 2 3( )v v v �)J[WJXNSNS���)JWNSQNPQN�9FXFWQFSRFXæ
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đJPNQ����� � �1 2 3( )v v v �)J[WJXNSNS���)JWNSQNPQN�9FXFWQFSRFXæ

%ORN�ú൴IUHOHUGH�NXOODQÕODQ�\D\ÕOÕP�PDWU൴VOHU൴�IDUNOÕ�GHYUH�WDVDUÕPODUÕ�൴OH�WDVDU-
ODQDE൴O൴U��(Q�൴\൴�GHYUH�WDVDUÕPÕQÕQ�EXOXQPDVÕ��GHYUH�GHU൴QO൴÷൴Q൴Q�D]DOWÕOPDVÕ-
QÕQ�\DQÕ�VÕUD��PDWU൴V�GHYUHV൴Q൴Q�J൴U൴ú�YH�oÕNÕú�KDU൴WDODPDVÕQÕQ�FHE൴UVHO�൴IDGHV൴Q൴�
GH�GH÷൴úW൴U൴U��%|\OHFH�FHE൴UVHO� ൴IDGHQ൴Q�GDKD�D]�VD\ÕGD�;25�VD\ÕVÕ\OD� ൴IDGH�
HG൴OPHV൴QH� ൴PNkQ�VD÷ODU��/൴WHUDW�UGH� �WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�
P൴Q൴PXP�GHU൴QO൴NWH�YH�P൴Q൴PXP�;25�VD\ÕVÕ\OD�JHUoHNOHQHQ�GHYUHOHUOH� WD-
VDUODQPDVÕ�൴o൴Q��IDNOÕ�RSW൴P൴]DV\RQ�\|QWHPOHU൴�|QHU൴OP൴úW൴U��%|O�P����¶WH�EX�
RSW൴P൴]DV\RQ�\|QWHPOHU൴�GHWD\ODUÕ\OD�YHU൴OP൴úW൴U���

0൴Q൴PXP�;25�VD\ÕVÕ�YH�GHU൴QO൴N�SDUDPHWUHOHU൴�൴OH�G�ú�N�PDO൴\HWO൴��WHUV൴�NHQ-
G൴V൴QH� Hú൴W��0'6�PDWU൴VOHU൴Q� WDVDUODQPDVÕ� KDI൴I� VÕNOHW� NU൴SWRV൴VWHPOHU൴Q� \D-
\ÕOÕP� WDEDNDODUÕ� ൴o൴Q� VRQ�GHUHFH�|QHPO൴G൴U��%X�QHGHQOH�%|O�P����¶WH�0'6�
PDWU൴VOHU�൴o൴Q�IDUNOÕ�WDVDUÕP�\|QWHPOHU൴�D\UÕQWÕOÕ�RODUDN�HOH�DOÕQPÕúWÕU��

�����9*78å�0*3)å8å3*�*đå9��2)8�2&97å8� 
9&8&7.2�>�39*21*7å

0'6�PDWU൴VOHU� G൴÷HU� \D\ÕOÕP� WDEDNDODUÕQD� RUDQOD�PDO൴\HWO൴G൴U� DQFDN� HQ� ൴\൴�
\D\ÕOÕPÕ�VD÷ODUODU��%X�QHGHQOH�G�ú�N�PDO൴\HW�YH�G�ú�N�JHF൴NPHO൴��WHUV൴�NHQG൴-
V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�WDVDUÕPÕ�|QHPO൴�E൴U�oDOÕúPD�SUREOHP൴G൴U�>��@��
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�7HUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�WDVDUÕPÕ�൴o൴Q�൴N൴�WHPHO�WDVDUÕP�\|QWHP൴�
YDUGÕU��|]\൴QHOHPHO൴��UHFXUV൴YH��YH�|]\൴QHOHPHO൴±ROPD\DQ��QRQ±�UHFXUV൴YH���
g]\൴QHOHPHO൴�WDVDUÕP�\|QWHPOHU൴�VHU൴±WDEDQOÕ��VHU൴DO�EDVHG��X\JXODPDODU�ROD-
UDN�DGODQGÕUÕOÕUNHQ��|]\൴QHOHPHO൴±ROPD\DQ�WDVDUÕP�\|QWHPOHU൴�൴VH�G|QJ�±WD-
EDQOÕ��URXQG±EDVHG��X\JXODPDODU�RODUDN�DGODQGÕUÕOÕU��g]\൴QHOHPHO൴�\DSÕODUGD�
PDWU൴V൴Q� .k � NXYYHW൴� 0'6� PDWU൴VNHQ�� |]\൴QHOHPHO൴±ROPD\DQ� \DSÕODUGD� ൴VH�
PDWU൴V൴Q�NHQG൴V൴�0'6�PDWU൴VW൴U�>��@��

%XQXQ�\DQÕQGD�E൴U�G൴÷HU��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�WDVDUÕP�VÕQÕIODQGÕUPDVÕ�
൴VH��GR÷UXGDQ�WDVDUÕP��G൴UHFW�FRQVWUXFW൴RQ���DUDPD��VHDUFK൴QJ��YH�K൴EU൴W��K\E-
U൴G�� \|QWHPOHUOH� WDVDUÕP� úHNO൴QGH� \DSÕODE൴O൴U�� %X� VÕQÕIODQGÕUPD� WHPHOGH� E൴U�
PDWU൴V�IRUPXQXQ�GR÷UXGDQ�0'6�PDWU൴V��UHW൴S��UHWPHG൴÷൴��]HU൴QH�NXUXOPXú-
WXU�>��@��>��@���

7DVDUÕP�\|QWHPOHU൴�DúD÷ÕGD�YHU൴OHQ�DOW�EDúOÕNODUGD�NDSVDPOÕ�RODUDN�GHWD\ODQ-
GÕUÕOPÕúWÕU��

������� 9JWXN�0JSINXNSJ�*ĒNY��2)8�2FYWNXQJW�N�NS��_^NSJQJRJQN�[J�
�_^NSJQJRJQN�Ʒ�4QRF^FS�9FXFWæR�>®SYJRQJWN

g]\൴QHOHPHO൴�\DSÕODUGD��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴V�� A �VHU൴�PDWU൴V൴Q൴Q�
�JHQHOO൴NOH�&RPSDQ൴RQ�PDWU൴VOH�>��@�EDúODU�� .k �NXYYHW൴� kA �RODUDN�KHVDSODQÕU��

kA �0'6�PDWU൴V൴Q൴Q�NHQG൴V൴Q൴Q�GHYUH�X\JXODPDVÕ�\HU൴QH�� A �PDWU൴V൴Q൴Q�GHY-
UHV൴� k �NH]�X\JXODQÕU��<D\ÕOPD�|]HOO൴÷൴�0'6�PDWU൴V�NRúXOXQGDQ�GROD\Õ�PDNV൴-
PXP�NDOÕUNHQ��GRQDQÕP�PDO൴\HW൴�G�ú�N�NDOÕU�o�QN�� A �PDWU൴V൴Q൴Q�GHYUHV൴Q൴Q�
k �NH]�X\JXODQPDVÕ�GHYUH�PDO൴\HW൴Q൴�oRN�DUWWÕUPD]�>��@�

7DQÕP� ������ �6HU൴� 0DWU൴V��� 0 1 2
, mdz z � �! � � ROPDN� �]HUH� d du � ER\XWOX 

0 1( , )dSeri z z �! �J|VWHU൴P൴\OH�VHU൴�PDWU൴V൴�(ú൴WO൴N������¶GHN൴�J൴E൴G൴U��
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%|\OHFH� 0 1( , )kdSeri z z �! �PDWU൴V�IRUPXQGDQ�0'6�PDWU൴VOHU��UHW൴O൴U��
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7DQÕP��������&RPSDQ൴RQ�0DWU൴V��
�

� � � � � � �!2 1
0 1 2 1( ) [ ]k k

d qg x a a x a x a x x x�  .k � GHUHFHGHQ� PRQ൴N� SRO൴QRP�
�HQ�\�NVHN�GHUHFHO൴�WHU൴P൴Q�( )kx �NDWVD\ÕVÕ���RODQ�SRO൴QRP��ROPDN��]HUH��&RP-
SDQ൴RQ�PDWU൴V� gC �(ú൴WO൴N������¶GDN൴�J൴E൴G൴U��

0 1 1

0 1 0 0 0
0 0 1 0 0

0 0 0 0 1
g

k

C

a a a �

ª º
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« »� � �¬ ¼
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!

! ! !

����������������������������������������������������������������

ve 0 1 1( , , , )kCompanion a a a �� � �! �J|VWHU൴P൴�൴OH�൴IDGH�HG൴O൴U�

(ú൴WO൴N� �����¶GH� YHU൴OHQ� 0 1( , )dSeri z z �! � PDWU൴V൴� D\QÕ� ]DPDQGD�
2 1

0 1 2 1
d d

dz z x z x z x x�
�� � � �! �SRO൴QRPXQD�J|UH�&RPSDQ൴RQ�PDWU൴VW൴U��

g]\൴QHOHPHO൴�0'6�PDWU൴V�WDVDUÕP�\|QWHPOHU൴QGH�VHU൴�PDWU൴VOHU൴Q�|QHP൴�DoÕN-
WÕU��%X�QHGHQOH�O൴WHUDW�UGH�GDKD�G�ú�N�PDO൴\HWO൴�VHU൴�PDWU൴VOHU൴Q�WDVDUÕPÕ�൴o൴Q�
IDUNOÕ�IRUPODU�|QHU൴OP൴úW൴U��/)6��/൴QHDU�)HHGEDFN�6HU൴DO�±�'R÷UXVDO�*HU൴EHV-
OHPHO൴�6HU൴��PDWU൴V�IRUPX�>��@�YH�'6,��'൴DJRQDO�±�6HU൴DO�,QYHUW൴EOH�±�'൴DJR-
QDO�6HU൴�7HUV൴�$OÕQDE൴O൴U��PDWU൴V�IRUPX�>��@�EX�IRUPODUGDQ�൴N൴V൴G൴U��%X�PDWU൴V�
IRUPODUÕQD�D൴W�WDQÕPODU�DúD÷ÕGD�YHU൴OP൴úW൴U�

7DQÕP��������/)6�0DWU൴V��� 0 1 1( , , , )kL LFS z z z � ! �PDWU൴V൴Q൴Q�HOHPDQODUÕ�DúD-
÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�
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gUQHN������� 6 6u  ER\XWOX� 1 ( , )D DSI a b �PDWU൴V൴�DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

1 1
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3 3
1

4 4

5 5
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0 0 0 0
0 0 0 0

0 0 0 0
0 0 0 0
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0 0 0 0 0
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a b
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a b
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'6,�PDWU൴V�IRUPX� 0 1 1( , , , )kLFS z z z �! �PDWU൴V�\DSÕVÕQGDQ�HV൴QOHQHUHN�WDVDUODQ-
PÕúWÕU��7DVDUÕPGDN൴�DPDo��SHUP�WDV\RQ�PDWU൴V൴Q൴Q�\DSÕVÕ�NRUXQDUDN��VDWÕUOD-
UÕQ�൴N൴O൴�GR÷UXVDO�NRPE൴QDV\RQODUÕ�൴OH�GDKD�\�NVHN�\D\ÕOÕP�VD÷ODPDNWÕU��'6,�
PDWU൴VOHU൴Q�FHE൴UVHO�|]HOO൴NOHU൴\OH�൴OJ൴O൴�NDSVDPOÕ�E൴OJ൴\H�>��@¶GHQ�HU൴ú൴OHE൴O൴U��

g]\൴QHOHPHO൴�\DSÕODUGD��'6,�PDWU൴VOHU൴Q�NXOODQÕPÕ�GDKD�\�NVHN�ER\XWOX�PDW-
U൴VOHU�൴o൴Q�൴\൴�VRQXoODU�HOGH�HG൴OPHV൴Q൴�VD÷ODVD�GD��'6,�PDWU൴VOHU�\HU൴QH�&RP-
SDQ൴RQ�PDWU൴VOHU൴Q� NXOODQÕOPDVÕ�&RPSDQ൴RQ�PDWU൴VOHU൴Q� J�oO��PDWHPDW൴NVHO�
WHRU൴V൴�QHGHQ൴\OH�NDoÕQÕOPD]GÕU��$QFDN�DUDPD�\|QWHP൴\OH�EXOXQDE൴OHFHN�N�-
o�N�ER\XWOX�PDWU൴VOHU�൴o൴Q�GRQDQÕP�PDO൴\HW൴�DoÕVÕQGDQ�NÕ\DVODQGÕ÷ÕQGD��'6,�
PDWU൴VOHU�&RPSDQ൴RQ�PDWU൴VOHUH�J|UH�GDKD�G�ú�N�PDO൴\HWO൴�GHYUH\H�VDK൴S�PDW-
U൴VOHU൴Q��UHW൴OPHV൴QH�൴PNkQ�VD÷ODU�>��@�
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g]\൴QHOHPHO൴�±�ROPD\DQ�\DSÕODUGD�PDWU൴V൴Q�NHQG൴V൴�0'6�PDWU൴VW൴U��VHU൴�PDW-
U൴VOHUGHN൴� J൴E൴� PDWU൴V൴Q� .k � NXYYHW൴� X\JXODQPD]�� &DXFK\� YH� 9DQGHUPRQGH�
PDWU൴V�IRUPODUÕ�EX�\DSÕODUÕQ��UHW൴OPHV൴Q൴�VD÷ODU��o�QN��EX�PDWU൴V�IRUPODUÕ�ND-
QÕWODQDE൴O൴U�0'6�ROPD�DYDQWDMÕQD�VDK൴SW൴UOHU�>��@��%X�PDWU൴V�IRUPODUÕ�(ú൴WO൴N�
�������YH�(ú൴WO൴N�������¶WH�YHU൴OP൴úW൴U�

7DQÕP� ������ �&DXFK\� 0DWU൴V��� k ku  ER\XWOX�� 0 1 1 2
{ , , , } nkD D D � �! �  ve 

0 1 1 2
{ , , , } nkE E E � �! � � ൴N൴� D\UÕN� VHW�� W�P� 0 , 1i j nd d � � ൴o൴Q� 0i iD E� z  ROPDN�

�]HUH�� 1[ , ]
i i

C i j
D E

 
�

�&DXFK\�PDWU൴V൴�DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�
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&DXFK\�PDWU൴VOHU�൴OH�HOGH�HG൴OHQ�NDWVD\ÕODU�oRN�NDUPDúÕNWÕU��EX�GD�GRQDQÕP�±�
YHU൴PO൴�0'6�PDWU൴VOHU൴Q�WDVDUODQPDVÕQD�HQJHOG൴U�>��@�

7DQÕP��������9DQGHUPRQGH�0DWU൴V���n nu  ER\XWOX�� 0 1 1( , , )nA vand a a a � !  
9DQGHUPRQGH�PDWU൴V൴�DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

0 1 2 1
2 2 2 2
0 1 2 1

1 1 1 1
0 1 2 1

1 1 1 1

n

n

n n n n
n

a a a a
A a a a a

a a a a
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�g]\൴QHOHPHO൴� YH� |]\൴QHOHPHO൴±ROPD\DQ�\|QWHPOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� |]-
\൴QHOHPHO൴� \DSÕODU� GDKD� D]� GRQDQÕP� DODQÕ� JHUHNV൴Q൴P൴� ൴o൴Q� GDKD� ID]OD� VDDW�
YXUXúXQD��FORFN�F\FOH��൴KW൴\Do�GX\DU��g]\൴QHOHPHO൴�±�ROPD\DQ�X\JXODPDODUGD�
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E൴U�VDDW�YXUXúXQGD�� k ku �ER\XWX�൴o൴Q�\D\ÕOÕP�PDWU൴V൴Q൴Q�W�P��KHVDSODQÕU�YH�
X\JXODQÕU��%X�QHGHQOH�PDWU൴V൴Q� 2k �HOHPDQÕQÕQ�GD�RODE൴OG൴÷൴QFH�G�ú�N�PDO൴-
\HWO൴��;25�VD\ÕOÕ��ROPDVÕ�൴VWHQ൴U��g]\൴QHOHPHO൴�X\JXODPDODUGD�VHU൴�PDWU൴V൴Q�
|QHPV൴]�ROPD\DQ�� 0z ��VDWÕUÕ�KHVDSODQÕU�YH�EX�൴úOHP� k �GHID�|]\൴QHOHPHO൴�ROD-
UDN�WHNUDUODQÕU��%X�QHGHQOH�KHVDSODPD�]DPDQÕ�E൴U�G൴]൴� k �VDDW�YXUXúX�DOÕU�

�������9JWXN�0JSINXNSJ�*ĒNY��2)8�2FYWNXQJW�N�NS�)TÕWZIFS�
9FXFWæR��&WFRF�[J�-NGWNY�9FXFWæR�>®SYJRQJWN

'R÷UXGDQ�WDVDUÕP�\|QWHP൴��|]HO�NRGODU�YH�|]HO�PDWU൴V�IRUPODUÕ�NXOODQÕODUDN��
�UHW൴OHQ�PDWU൴V൴Q�GR÷UXGDQ�0'6�PDWU൴V�ROGX÷X�\DSÕODUGÕU��*DE൴GXO൴Q�>��@�YH�
%&+�>��@�NRGODUÕ�FHE൴UVHO�|]HOO൴NOHU൴�VD\HV൴QGH�G൴UHNW�RODUDN�0'6�PDWU൴VOHU൴Q�
�UHW൴OPHV൴Q൴�VD÷ODU��&DXFK\��9DQGHUPRQGH�YH�&RPSDQ൴RQ�|]HO�PDWU൴V�IRUP-
ODUÕQÕQ�NXOODQÕOPDVÕ�൴OH�GH�GR÷UXGDQ�0'6�PDWU൴VOHU�WDVDUODQDE൴O൴U��&DXFK\�YH�
9DQGHUPRQGH�PDWU൴V� IRUPODUÕ�NXOODQÕODUDN��UHW൴OHQ�0'6�PDWU൴VOHU�GRQDQÕP�
±�YHU൴PO൴�GH÷൴OG൴U��EX�QHGHQOH�DUDPD�\|QWHP൴\OH��UHW൴OHQ�0'6�PDWU൴VOHU�GDKD�
YHU൴PO൴�X\JXODPDODUD�VDK൴SW൴U�>��@����

$UDPD�\|QWHP൴QGH��UDVWJHOH��UHW൴P�YH�ED]Õ�|]HO�PDWU൴V�IRUPODUÕ�NXOODQÕODUDN�
E൴U�PDWU൴V൴Q�0'6�ROXS� ROPDGÕ÷Õ� NRQWURO� HG൴O൴U��5DVWJHOH� �UHW൴PGH�PDWU൴V൴Q�
HOHPDQODUÕ�VRQOX�F൴V൴P��]HU൴QGHQ�VHo൴OHUHN��EX�PDWU൴V൴Q�W�P�DOW�NDUH�PDWU൴VOH-
U൴Q൴Q�WHN൴O�ROPD\DQ�PDWU൴V�ROXS�ROPDGÕ÷ÕQÕQ�NRQWURO�HG൴OPHV൴�YH�GR÷UXODQPDVÕ�
JHUHN൴U��E|\OHFH��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�HOGH�HG൴OPHV൴�VD÷ODQÕU��
$QFDN�DUDQDFDN�X]D\�oRN�E�\�N�ROGX÷X�൴o൴Q�UDVWJHOH��UHW൴P�\|QWHP൴�YHU൴PO൴�
E൴U�\|QWHP�GH÷൴OG൴U��%X�QHGHQOH� �WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�EX-
OXQPDVÕ� ൴o൴Q�� DUDPD�X]D\Õ� ED]Õ� |]HO�PDWU൴V� IRUPODUÕQÕQ�NXOODQÕOPDVÕ\OD� N�-
o�OW�O�U��&HE൴UVHO�|]HOO൴NOHU൴�VD\HV൴QGH��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�
�UHW൴OPHV൴Q൴�VD÷OD\DQ�EX�|]HO�PDWU൴V�IRUPODUÕ�DúD÷ÕGDN൴�WDQÕPODUGD�YHU൴OP൴úW൴U��

7DQÕP��������'D൴UHVHO�0DWU൴V���n nu  ER\XWOX�� 0 1 1( , , )nA Circ a a a � ! �'D൴UH-
VHO��&൴UFXODQW��PDWU൴V൴�DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

0 1 2 1

1 0 1 2

2 1 0 3

1 2 3 0

n

n n

n n n

a a a a
a a a a

A a a a a

a a a a
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� �

� � �
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« »
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!

# # # % #
!
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'D൴UHVHO�PDWU൴VOHU൴Q�\D\ÕOÕP�WDEDNDODUÕQGD�NXOODQÕOPDVÕQÕQ�|QHPO൴�DYDQWDMODUÕ�
YDUGÕU�>��@�

x� 'D൴UHVHO�PDWU൴V�IRUPX\OD�0'6�PDWU൴VOHU൴Q�EXOXQPD�RODVÕOÕ÷Õ��UDVWJHOH�
�UHW൴P�\|QWHP൴\OH�NÕ\DVODQGÕ÷ÕQGD�\�NVHNW൴U�

x� n nu � ER\XWOX� &DXFK\� YH� +DGDPDUG�PDWU൴V� IRUPXQGDN൴�PDWU൴VOHU൴Q�
0'6�PDWU൴V�RODE൴OPHOHU൴�൴o൴Q��HQ�D]� n �IDUNOÕ�HOHPDQD�VDK൴S�ROPDODUÕ�
JHUHN൴UNHQ��'D൴UHVHO�PDWU൴V�IRUPXQGD�൴VH�HQ�oRN�n �IDUNOÕ�HOHPDQ�NXO-
ODQÕOÕU��%X�GD�GDKD�G�ú�N�GRQDQÕP�PDO൴\HWO൴�0'6�PDWU൴VOHU൴Q��UHW൴O-
PHV൴Q൴�VD÷ODU�

x� 'D൴UHVHO�PDWU൴V�IRUPX�|]\൴QHOHPHO൴�YH�|]\൴QHOHPHO൴�±�ROPD\DQ�0'6�
PDWU൴V�WDVDUÕPODUÕQÕQ�൴N൴V൴QGH�GH�NXOODQÕOÕU�

x� 'D൴UHVHO�PDWU൴VOHU�DYDQWDMODUÕQÕQ�\DQÕ�VÕUD�ED]Õ�GH]DYDQWDMODUD�GD�VD-
K൴SW൴U�>��@�

x� 'D൴UHVHO�0'6�PDWU൴VOHU�൴OH�WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU��UHW൴-
OHPH]�

x� 2 2n nu �'D൴UHVHO�0'6�PDWU൴VOHU�RUWRJRQDO�GH÷൴OG൴U�

%X�QHGHQOH�WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU൴Q�EXOXQPDVÕ�൴o൴Q�VRO�±�'D൴UHVHO�
PDWU൴V�IRUPX�|QHU൴OP൴úW൴U��%X�IRUPGD��KHU�VDWÕU�YHNW|U��E൴U�|QFHN൴�VDWÕU�YHNW|-
U�Q�Q�E൴U�HOHPDQ�GD൴UHVHO�VROD�ND\GÕUÕOPDVÕ\OD�HOGH�HG൴O൴U�

7DQÕP��������VRO�±�'D൴UHVHO�0DWU൴V���n nu  ER\XWOX�� 0 1 1( , , )nB l Circ a a a � � !  
VRO�±�'D൴UHVHO��OHIW±&൴UFXODQW��PDWU൴V൴�DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

0 1 2 1

1 2 3 0

2 3 4 1

1 0 1 2

n

n n

a a a a
a a a a

B a a a a

a a a a

�

� �

ª º
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« »
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« »
¬ ¼

!
!
!

# # # % #
!
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'DKD�YHU൴PO൴�0'6�PDWU൴VOHU൴Q� WDVDUÕPÕ� ൴o൴Q�'D൴UHVHO�±�EHQ]HU൴� �&൴UFXODQW±
O൴NH��PDWU൴V�IRUPX�>��@�|QHU൴OP൴úW൴U��>��@¶GH�YHU൴OHQ�oDOÕúPDGD�'D൴UHVHO±EHQ-
]HU൴� PDWU൴V� IRUPX� HOH� DOÕQDUDN�� 7൴S±,� 'D൴UHVHO±EHQ]HU൴� �7\SH±,� &൴UFXODQW±
O൴NH�� YH�7൴S±,,�'D൴UHVHO� ±� EHQ]HU൴� �7\SH�,,� &൴UFXODQW±O൴NH��PDWU൴V� IRUPODUÕ�
|QHU൴OP൴úW൴U���
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7DQÕP� ������ �7൴S� ±� ,� 'D൴UHVHO� ±� EHQ]HU൴�0DWU൴V��� 1 2(1, , , )nA Circ a a � ! ��

1  tan

(1,1, ,1)
en�

 1 !��	�
  ve 1  E൴U൴P�HOHPDQ�� 0, 0, {1,2, ( 2)}ia a i nz z  �! �ROPDN��]HUH��

n nu  ER\XWOX��7൴S�±�,�'D൴UHVHO�±�EHQ]HU൴�PDWU൴V� � �1 1 2, (1, , , )nT TypeI a Circ a a � !  

DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

1 T

a
T

A
ª º

 « »
¬ ¼

1
1

������������������������������������������������������������������������������������������

7൴S�,�'D൴UHVHO�EHQ]HU൴�PDWU൴V�IRUPXQXQ�WHUV൴�QHUHGH\VH�NHQG൴V൴QH�Hú൴WW൴U��EX�
IRUP�1HUHGH\VH�7൴S±,�'D൴UHVHO±EHQ]HU൴��$OPRVW�7\SH±,�&൴UFXODQW±O൴NH��ROD-
UDN�DGODQGÕUÕOPÕú�ROXS�PDWU൴V�IRUPX�(ú൴WO൴N�������¶GD�YHU൴OP൴úW൴U�

7DQÕP� ������ �1HUHGH\VH� 7൴S� ±� ,� 'D൴UHVHO� ±� EHQ]HU൴� 0DWU൴V���

0 2( , , )nA Circ a a � ! ��
  tan1

( , , , )
n e

b b b
�

 b !��	�
 �� , 0, 0, {0,1, ( 2)}ia b a i nz z  �! � RO-

PDN� �]HUH�� n nu  ER\XWOX�� 1HUHGH\VH� 7൴S±,� 'D൴UHVHO±EHQ]HU൴� PDWU൴V�

� �2 0 2, , ( , , )nT AlmostTypeI a b Circ a a � ! �DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

2 T

a
T

A
ª º

 « »
¬ ¼

b
b

�����������������������������������������������������������������������������������������

7൴S±,�'D൴UHVHO±EHQ]HU൴�PDWU൴V�IRUPX�o൴IW�ER\XWODUGD�WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�
YH\D�RUWRJRQDO�0'6�PDWU൴VOHU��UHWPH]��EX�QHGHQOH�7൴S±,,�'D൴UHVHO±EHQ]HU൴�
PDWU൴V�IRUPX�|QHU൴OP൴úW൴U���

7DQÕP� ������ �7൴S±,,� 'D൴UHVHO±EHQ]HU൴� 0DWU൴V��� 0 1( , , )nA Circ a a � !  
ROPDN� �]HUH�� 2 2n nu  ER\XWOX� 7൴S±,,� 'D൴UHVHO±EHQ]HU൴� PDWU൴V�
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n �WHN�VD\Õ�ROPDN��]HUH�2 2n nu  ER\XWOX�7൴S±,,�'D൴UHVHO±EHQ]HU൴�PDWU൴V�IRUPX�
WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU൴Q��UHW൴OPHV൴Q൴�VD÷ODU�>��@�
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7DQÕP� ������ �7RHSO൴W]� 0DWU൴V��� n nu  ER\XWOX 7RHSO൴W]� PDWU൴V 
4 0 1 1 1 2 ( 1)( , , ; , , , )n nT Toep a a a a a a� � � � � ! ! �DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�

0 1 2 2 1
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2 1 0 4 3
4
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'D൴UHVHO�PDWU൴VOHU�7RHSO൴W]�PDWU൴VOHU൴Q�|]HO�E൴U�IRUPXGXU��7RHSO൴W]�PDWU൴V�IRU-
PXQGD�� VROGDQ� VD÷D� D]DODQ� N|úHJHQ� �]HU൴QGHN൴� HOHPDQODU� VDE൴WW൴U�� 7RHSO൴W]�
PDWU൴V�IRUPXQXQ�J|VWHU൴P൴��PDWU൴V൴Q�E൴U൴QF൴�VDWÕU�YH�E൴U൴QF൴�V�WXQ�HOHPDQODUÕ�
\DQ�\DQD�\D]ÕODUDN�൴IDGH�HG൴O൴U���

���Ȯ�ȱ ��������Ȯ���£���ȱ ������ȱ �����ȱ ³���ȱ ��¢�������ȱ �����ȱ ���������ȱ �ó��ȱ ���ȱ ��¢�ȱ ���������ȱ
���ȱ���������ȱû�����£ǰȱ��ȱ�������ȱ���Ȯ��ȱ��������Ȯ���£���ȱ������ȱ�����ȱã�������ó���ǯȱȱȱ

���Í�ȱşǯŘśǯȱǻ���Ȯ��ȱ��������Ȯ���£���ȱ������ǼǱȱ Ŗ ŗǻ ǰ ǰ Ǽ�� ���� � � � ! ȱ�����ȱû£���ǰȱ Ř Ř� �u ȱ��¢����ȱ

���Ȯ��ȱ��������Ȯ���£���ȱ������ȱ � �ř Ŗ ŗǻ ǰ ǰ Ǽ�� �¢���� ���� � � � ! ȱ�ó�ÂÍ����ȱ����ȱ�����ȱ������ǲȱ

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
ŗ

ř ř

� �
�

� � �

�ª º
 « »

�¬ ¼
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱǻşǯŘŖǼȱ

� ȱ���ȱ��¢Íȱ�����ȱû£���ȱ Ř Ř� �u ȱ��¢����ȱ���Ȯ��ȱ��������Ȯ���£���ȱ������ȱ�����ȱ�����ȱ���������ȱ�ó��ȱ
���ȱ�����������ȱû�����������ȱ��Â���ȱǽřŝǾǯȱ

���Í�ȱ şǯŘŜǯȱ ǻ�������£ȱ ������ǼǱȱ � �u ȱ ��¢����ȱ �������£ȱ ������ȱ

Ś Ŗ ŗ ŗ ŗ Ř ǻ ŗǼǻ ǰ ǰ ǲ ǰ ǰ ǰ Ǽ� �� ���� � � � � � �� � � � � ! ! ȱ�ó�ÂÍ����ȱ����ȱ�����ȱ������ǲȱ

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ

Ŗ ŗ Ř Ř ŗ

ŗ Ŗ ŗ ř Ř

Ř ŗ Ŗ Ś ř
Ś

ř Ř ŗ ś Ś

ǻ ŗǼ ǻ ŘǼ ǻ řǼ ŗ Ŗ

� �

� �

� �

� �

� � �

� � � � �
� � � � �
� � � � �

�
� � � � �

� � � � �

� �

� � �

� � � �

� � � � �

� � � � � � �

ª º
« »
« »
« »

 « »
« »
« »
« »
« »¬ ¼

!
!
!
!

# # # % # #
!

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱǻşǯŘŗǼȱ

��������ȱ���������ȱ�������£ȱ�����������ȱã£��ȱ���ȱ��������ǯȱ�������£ȱ������ȱ��������ǲȱ������ȱ��Â�ȱ
�£����ȱ �ãó����ȱ û£��������ȱ ���������ȱ ��������ǯȱ �������£ȱ ������ȱ ��������ȱ �ã�������ǲȱ ��������ȱ
�������ȱ���Í�ȱ��ȱ�������ȱ�û���ȱ���������Íȱ¢��ȱ¢���ȱ¢�£Í�����ȱ�����ȱ������ǲȱȱȱ

ȱ

Ŗ ŗ ŗ

ȱ ȱ

ŗ

ȱ

ŗ Ř ǻ Ǽǻ ǰ ǰ ǲ ǰ ǰ ǰ Ǽ� �

������� �����Í� ���� �����������Í û��� ���������Í

���� � � � � � �� � � � �! !���	��
 ���	��

ǯȱ

���������Íȱ
Ř�
� ȱû£������ȱ���Í��Íǰ ř� t ȱ�����ȱû£���ȱ � �u ȱ��¢����ȱ���ȱ�������£ȱ���ȱ��������ȱ�����ȱ

���������ȱ�ó��ȱ�����£ǯȱ�¢�Í��ȱ Ř� t ȱ�����ȱû£���ȱ Ř Ř� �u ���¢����ȱ�������£ȱ������ȱ���������ȱ���ǰȱ��ȱ
������ȱ���ȱ������ȱ�����£ȱǽŘŜǾǯȱȱ

���Í�ȱşǯŘŝǯȱǻ
�����ȱ������ǼǱȱ� �u ȱ��¢����ȱ
�����ȱ������ȱ Ŗ ŗ ŗ ŗ Ř Řǻ ǰ ǰ ǲ ǰ ǰ ǰ Ǽ� � � �
 
��� � � � � � �� � � ! ! ȱ

�ó�ÂÍ����ȱ����ȱ�����ȱ������ǲȱ

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ

Ŗ ŗ Ř Ř ŗ

ŗ Ř ř ŗ

Ř ř Ś ŗ

ř Ś ś ŗ Ř

ŗ ŗ Ř ř Ř Ř

� �

� �

� �

� �

� � � � �

� � � � �
� � � � �
� � � � �



� � � � �

� � � � �

� �

�

�

� �

� � � �

ª º
« »
« »
« »

 « »
« »
« »
« »
« »¬ ¼

!
!
!
!

# # # % # #
!

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ

ǻşǯŘŘǼȱ


�����ȱ������ǰȱ�������£ȱ������ȱ��������ȱ���Í�ȱ����û���¢���ȱ�¢������Íóȱ�������ǯȱ�¢�Íȱ£������ȱ
���ȱ Ȯȱ ��������ȱ ������ȱ ��������ȱ ã£��ȱ ���ȱ ���������ǯȱ 
�����ȱ ������ȱ ��������ȱ ������ȱ �������£ȱ
��������ȱã£�����������ȱ�ã������ǯȱkã¢��ȱ��ǲȱ���������Íȱ

Ř�
� ȱû£������ȱ���Í��Íǰ ř� t ȱ�����ȱû£���ȱ � �u ȱ

�

(OHPDQODUÕ�
2n
� ��]HU൴QGH�WDQÕPOÕ�� 3k t �ROPDN��]HUH� k ku �ER\XWOX�E൴U�7RHSO൴W]�

0'6�PDWU൴V൴Q�WHUV൴�NHQG൴V൴QH�Hú൴W�RODPD]��$\UÕFD� 2k t �ROPDN��]HUH� 2 2k ku  
ER\XWOX�7RHSO൴W]�PDWU൴V�RUWRJRQDO�൴VH��EX�PDWU൴V�0'6�PDWU൴V�RODPD]�>��@��
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+DQNHO�PDWU൴V��7RHSO൴W]�PDWU൴V�IRUPXQXQ�VDWÕU�SHUP�WDV\RQX�X\JXODQPÕú�Kk-
O൴G൴U��$\QÕ�]DPDQGD�VRO�±�'D൴UHVHO�PDWU൴V�IRUPXQXQ�|]HO�E൴U�GXUXPXGXU��+DQ-
NHO�PDWU൴V� FHE൴UVHO� RODUDN�7RHSO൴W]�PDWU൴V൴Q� |]HOO൴NOHU൴Q൴� J|VWHU൴U�� ù|\OH� N൴��
HOHPDQODUÕ�

2n
� ��]HU൴QGH�WDQÕPOÕ�� 3k t �ROPDN��]HUH� k ku �ER\XWOX�E൴U�+DQNHO�

0'6�PDWU൴V൴Q�WHUV൴�NHQG൴V൴QH�Hú൴W�RODPD]��$\UÕFD�� 2k t �ROPDN��]HUH� 2 2k ku  
ER\XWOX�+DQNHO�PDWU൴V�RUWRJRQDO�൴VH��EX�PDWU൴V�0'6�PDWU൴V�RODPD]�>��@��



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

314

7DQÕP��������+DGDPDUG�0DWU൴V���(OHPDQODUÕ�
2n
� ��]HU൴QGH�WDQÕPOÕ�� 2 2k ku  

ER\XWOX VRQOX� F൴V൴P�+DGDPDUG� �I൴Q൴WH� I൴HOG�+DGDPDUG�±�NÕVDFD�+DGDPDUG����
PDWU൴V H �DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�
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%൴U�+DGDPDUG�PDWU൴V൴Q�H÷HU�൴ON�VDWÕUÕQGDN൴�HOHPDQODUÕQ�WRSODPÕ��¶H�Hú൴WVH�EX�
PDWU൴V൴Q�WHUV൴�NHQG൴V൴QH�Hú൴WW൴U�>��@��(OHPDQODUÕ�

2m
� ��]HU൴QGH�WDQÕPOÕ� k ku �ER-

\XWOX�+DGDPDUG�PDWU൴VOHUH�D൴W�|QHPO൴�|]HOO൴NOHU�DúD÷ÕGD�YHU൴OP൴úW൴U�>��@�

x� k ku �ER\XWOX�H �+DGDPDUG�PDWU൴V൴Q൴Q�� ia �൴ON�VDWÕU�HOHPDQODUÕQÕ�WHPV൴O�
HWPHN��]HUH�� ,i j i jH a � ¶G൴U��

x� k ku � ER\XWOX� H � +DGDPDUG�PDWU൴V൴� E൴�V൴PHWU൴N�PDWU൴VW൴U�� ù|\OH� N൴��
TH H  ve HJ JH � J � PDWU൴V൴� k ku � ER\XWOX� G|Q�ú�P� �H[FKDQJH��

PDWU൴V൴�ROPDN��]HUH��\DQ൴� , 1 1,i k iJ � �  �G൴÷HU�HOHPDQODUÕ�൴VH��¶GÕU��
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 �  ve I  k ku �ER\XWOX�E൴U൴P�PDWU൴V�ROPDN��]HUH�� 2 2H c I �NR-
úXOXQX�VD÷ODU�

+DGDPDUG�PDWU൴VOHU��൴N൴�9DQGHUPRQGH�PDWU൴V�NXOODQÕODUDN��UHW൴OHE൴OG൴÷൴�J൴E൴�
>��@��&DXFK\�PDWU൴VOHU�NXOODQÕODUDN�GD��UHW൴OHE൴O൴U�YH�EX�PDWU൴V�IRUPX�+DGD-
PDUG�&DXFK\�RODUDN�DGODQGÕUÕOÕU�>��@�

0'6�PDWU൴VOHU൴Q��UHW൴OPHV൴�൴o൴Q�E൴UoRN�IDUNOÕ�|]HO�PDWU൴V�IRUPXQGDQ�\DUDUOD-
QÕOÕUNHQ��WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU൴Q��UHW൴OPHV൴�൴o൴Q�E൴O൴QHQ�\|QWHP-
OHU��UDVWJHOH��UHW൴P�\|QWHP൴��+DGDPDUG�PDWU൴V�IRUPX��7൴S±,,�'D൴UHVHO±EHQ]H-
U൴�PDWU൴V�IRUPXGXU��%X�QHGHQOH�|]HOO൴NOH�WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU൴Q�
�UHW൴OPHV൴�൴o൴Q�K൴EU൴W��UHW൴P�\|QWHP൴�|QHU൴OP൴úW൴U�
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+൴EU൴W��UHW൴P�\|QWHP൴�*+DGDPDUG��*HQHUDO൴]HG�+DGDPDUG�±�*HQHOOHúW൴U൴OP൴ú�
+DGDPDUG��>��@�PDWU൴V�IRUPXQXQ�|QHU൴OPHV൴\OH�RUWD\D�oÕNPÕúWÕU��+൴EU൴W�\|Q-
WHPGH���WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�DUDPD�PDO൴\HW൴Q൴�G�ú�UPHN�൴o൴Q�
GR÷UXGDQ��UHW൴P�YH�DUDPD�\|QWHPOHU൴�E൴UOHúW൴U൴OP൴úW൴U��+൴EU൴W�\DSÕ�� WHPHO൴QH�
|]HO�PDWU൴V�IRUPODUÕQÕ�DOÕU�YH�EX�|]HO�PDWU൴V�IRUPODUÕ�NXOODQÕODUDN�\HQ൴��WHUV൴�
NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU�DUDPD�PDO൴\HW൴�ROPDGDQ�GR÷UXGDQ��UHW൴O൴U��$UD-
PD�\|QWHP൴�GR÷UXGDQ��UHW൴OHQ� �WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU� ൴o൴QGHQ�
P൴Q൴PXP�;25�VD\ÕOÕ�PDWU൴VOHU൴Q�EXOXQPDVÕ�൴o൴Q�NXOODQÕOÕU��*+DGDPDUG�PDW-
U൴V� IRUPX�� WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU൴Q��UHW൴OPHV൴Q൴�VD÷OD\DQ�NÕVÕWOÕ�
�UHW൴P�\|QWHPOHU൴QGHQ�E൴U൴G൴U�
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*+DGDPDUG�PDWU൴V�IRUPX��YHU൴OHQ�+DGDPDUG�WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴V-
WHQ�\HQ൴�WHUV൴�NHQG൴V൴QH�Hú൴W�0'6�PDWU൴VOHU൴Q�GR÷UXGDQ��UHW൴OPHV൴Q൴�VD÷ODUNHQ��
+DGDPDUG�0'6�PDWU൴VOHUGHQ�GH�\HQ൴�+DGDPDUG�0'6�PDWU൴VOHU��UHW൴U��*+D-
GDPDUG�PDWU൴V�IRUPX�WHN�YH\D�o൴IW�KHUKDQJ൴�E൴U�ER\XWD�X\JXODQDE൴O൴U��EX�GD�
7൴S�±�,,�'D൴UHVHO��±�EHQ]HU൴�PDWU൴V�IRUPXQGDN൴�J൴E൴�NÕVÕWODPD\D�VHEHS�ROPD]��
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7DQÕP� ������ (OHPDQODUÕ�
2m
� � �]HU൴QGH� WDQÕPOÕ

 

ª º
« » « »
« »¬ ¼

11 12 13

21 22 23

31 32 33

a a a
A a a a

a a a
 

PDW-

U൴V൴� H÷HU� WHUV൴� NHQG൴V൴QH� Hú൴WVH�� A � PDWU൴V൴� 11 22,a a � HOHPDQODUÕ� ൴OH� ൴ID-

GH� HG൴OHE൴O൴U�� ú|\OH� N൴� z z11 22 33 a a a  ve � �0 1 2
, {0}mb b � � ROPDN� �]HUH�

� � �  �  �  �1 1
12 11 0 13 11 1 21 22 0 23 22 0 1         ( 1) , ( 1) , ( 1) , ( 1) ,a a b a a b a a b a a b b  

� � �  �  � �1 1
31 11 22 1 32 11 22 1 0 33 11 22( ) , ( ) , 1     a a a b a a a b b a a a  ROXU��%XUDGDQ� u3 3  

ER\XWOX�WHUV൴�NHQG൴V൴QH�Hú൴W�PDWU൴V�IRUPX� 3 3( ) xIM �DúD÷ÕGDN൴�J൴E൴�൴IDGH�HG൴O൴U�
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� �

ª � � º
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« »� � � �¬ ¼

11 11 0 11 1
1 1

3 3 22 0 22 22 0 1
1 1
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( 1) ( 1)
( ) ( 1) ( 1)

( ) ( ) 1
X

a a b a b
IM a b a a b b

a a b a a b b a a
����������������������������������������

(ú൴WO൴N� ������¶GH� YHU൴OHQ� 3 3( ) xIM � PDWU൴V� IRUPX� �]HU൴QGH��

z z z � z11 22 11 22 11 22 11 22 1      , , 0, 1,  ,a a a a a a a a  ve � �0 1 2
, {0}mb b � �NÕVÕWODUÕ�

DOWÕQGD��EX�PDWU൴V�IRUPX�൴OH�
2m
� ��]HU൴QGH u3 3 �ER\XWOX�WHUV൴�NHQG൴V൴QH�Hú൴W�

0'6�PDWU൴VOHU൴Q�WDPDPÕ��UHW൴OHE൴O൴U�>��@�

�7HUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU�IDUNOÕ��UHW൴P�\|QWHPOHU൴\OH�WDVDUODQÕUNHQ�
E൴U�WDUDIWDQ�GD�P൴Q൴PXP�;25�VD\ÕOÕ�YH�P൴Q൴PXP�GHU൴QO൴NO൴�PDWU൴VOHU൴Q�EXOXQ-
PDVÕ� ൴o൴Q�RSW൴P൴]DV\RQ�\|QWHPOHU൴�|QHU൴OP൴úW൴U��%|O�P����¶WH�EX�\|QWHPOHU�
YHU൴OP൴úW൴U�

�����9*78å�0*3)å8å3*�*đå9��2)8�2&97å81*7�å�å3� 
>*7*1�;*�,*3*1�459å2å?&8>43�>�39*21*7å

%൴U�EORN�ú൴IUHQ൴Q�\D\ÕOÕP�WDEDNDVÕQGD�NXOODQÕOPDN��]HUH��WHUV൴�NHQG൴V൴QH�Hú൴W��
0'6�PDWU൴VOHU�WDVDUODQÕUNHQ�EX�PDWU൴V൴Q�|]HOO൴NOH�GRQDQÕP�PDO൴\HW൴Q൴Q�P൴Q൴-
PXP�ROPDVÕ�EHNOHQ൴U�YH�EXQXQ�൴o൴Q�IDUNOÕ�RSW൴P൴]DV\RQ�\|QWHPOHU൴�|QHU൴OP൴ú-
W൴U��%X�\|QWHPOHU�WHPHOGH��\HUHO�RSW൴P൴]DV\RQ��ORFDO�RSW൴P൴]DW൴RQ��YH�JHQHO�
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RSW൴P൴]DV\RQ��JOREDO�RSW൴P൴]DW൴RQ��RODUDN�൴N൴\H�D\UÕOÕU��ùHN൴O����¶WH�\HUHO��D��
YH�JHQHO��E��RSW൴P൴]DV\RQ�\|QWHPOHU൴�DUDVÕQGDN൴�IDUN�E൴U�\D\ÕOÕP�PDWU൴V൴��]H-
U൴QGH�J|VWHU൴OP൴úW൴U��<HUHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴QGH��PDWU൴V൴Q�HOHPDQODUÕQD�
D\UÕ� D\UÕ� RGDNODQÕODUDN�EX� HOHPDQODUÕQ�P൴Q൴PXP�;25�VD\ÕOÕ� HOHPDQODUGDQ�
VHo൴OPHV൴�KHGHIOHQ൴U��*HQHO�RSW൴P൴]DV\RQ��JOREDO�RSW൴P൴]DW൴RQ��\|QWHPOHU൴Q-
GH�൴VH�PDWU൴V൴Q�WDPDPÕQD�RGDNODQÕODUDN�W�P�\D\ÕOÕP�PDWU൴V൴Q൴Q�;25�VD\ÕVÕ�
RSW൴P൴]H�HG൴O൴U�

đJPNQ������F��>JWJQ�4UYNRN_FX^TS��������G��,JSJQ�4UYNRN_FX^TS

/൴WHUDW�UGH�\HU�DODQ�\HUHO�YH�JHQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴�DúD÷ÕGDN൴�DOW�EDú-
OÕNODUGD�NDSVDPOÕ�RODUDN�YHU൴OP൴úW൴U��

������� 9JWXN�0JSINXNSJ�*ĒNY��2)8�2FYWNXQJW�N�NS�>JWJQ�
4UYNRN_FX^TS�>®SYJRQJWN

g]\൴QHOHPHO൴� \DSÕODUOD� �UHW൴OHQ� 0'6� PDWU൴VOHU൴Q� \HUHO� RSW൴P൴]DV\RQX� HOH�
DOÕQGÕ÷ÕQGD��EX�\|QWHPOHU�HQ�JHQHO�൴IDGH\OH�|]\൴QHOHPHO൴�VHU൴�PDWU൴VWHQ��UHW൴-
OHQ�0'6�PDWU൴VOHU൴Q�HOHPDQODUÕQD�RGDNODQDUDN�YHU൴PO൴�PDWU൴VOHU൴Q��UHW൴OPH-
V൴Q൴�KHGHIOHU��³<D\ÕOÕP�PDWU൴VOHU൴Q൴Q�GRQDQÕP�X\JXODPDODUÕQGD�GHYUH�DODQÕQÕQ�
D]DOWÕOPDVÕ´�I൴NU൴�������\ÕOÕQGD�35(6(17�ú൴IUHOHPH�DOJRU൴WPDVÕQÕQ�\D\ÕOÕP�
WDEDNDVÕQGD�|]\൴QHOHPHO൴�PDWU൴VOHU൴Q�NXOODQÕPÕ\OD�RUWD\D�DWÕOPÕúWÕU��ù൴IUHOHPH�
DOJRU൴WPDODUÕQÕQ�\D\ÕOÕP�WDEDNDODUÕQGD�|]\൴QHOHPHO൴�VHU൴�PDWU൴VOHU൴Q�X\JXODQ-
PDVÕ�I൴NU൴�\HQ൴�E൴U�DUDúWÕUPD�DODQÕQÕ�DoPÕúWÕU�������\ÕOÕQGD�/('�EORN�ú൴IUHOHPH�
DOJRU൴WPDVÕ�YH�3+2721�KDVK�IRQNV൴\RQXQXQ�>��@�\D\ÕOÕP�WDEDNDODUÕQGD�GD�
VHU൴�PDWU൴VOHUOH�ROXúWXUXODQ�0'6�PDWU൴VOHU�NXOODQÕOPÕúWÕU��6RQUDN൴�\ÕOODUGD�\D-
SÕODQ�oDOÕúPDODUGD�³YHU൴PO൴�0'6�PDWU൴VOHU൴Q�ROXúWXUXODE൴OPHV൴�൴o൴Q��VHU൴�PDW-



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

318

U൴V൴Q�HOHPDQODUÕ�QDVÕO�VHo൴OPHO൴G൴U´�VRUXVX��]HU൴QH�\R÷XQODúÕOPÕúWÕU�������\Õ-
OÕQGD�\DSÕODQ�oDOÕúPDGD�>��@��IDUNOÕ�PDWU൴V�ER\XWODUÕ�൴o൴Q�IDUNOÕ�IRUPODUD�VDK൴S�
\D\ÕOÕP�PDWU൴VOHU൴\OH�HQ� ൴\൴�\D\ÕOPDQÕQ�VD÷ODQDE൴OPHV൴� ൴o൴Q��GDKD�D]�VD\ÕGD�
GR÷UXVDO�IRQNV൴\RQXQ�NXOODQÕOPDVÕ�I൴NU൴�|QHU൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oD-
OÕúPDGD�>��@��HQ�൴\൴�\D\ÕOÕP�WDEDNDODUÕQÕQ��UHW൴OPHV൴�൴o൴Q�൴WHUDV\RQ�VD\ÕVÕ�DUW-
WÕUÕODUDN�E൴W±VHY൴\HO൴�/)65¶OHU൴Q��/൴QHDU�)HHGEDFN�6HU൴DO�5HJ൴VWHU±'R÷UXVDO�
*HU൴�EHVOHPHO൴�6HU൴�<D]PDo��NXOODQÕOPDVÕ�I൴NU൴�RUWD\D�DWÕOPÕúWÕU�������\ÕOÕQGD�
\DSÕODQ� oDOÕúPDGD� >��@�� G�ú�N�PDO൴\HWO൴� WHUV൴� NHQG൴V൴QH� Hú൴W�0'6�PDWU൴VOH-
U൴Q��UHW൴OPHV൴�൴o൴Q�/)65¶OHUGHQ��UHW൴OHQ�\D\ÕOÕP�WDEDNDODUÕQD�RGDNODQÕOPÕúWÕU��
$\QÕ�\ÕO�\DSÕODQ�E൴U�G൴÷HU�oDOÕúPDGD�൴VH�>��@��|]\൴QHOHPHO൴�0'6�PDWU൴VOHU൴Q�
GR÷UXGDQ� �UHW൴P൴� ൴o൴Q�%&+�NRGODU� NXOODQÕOPÕúWÕU�� ����� \ÕOÕQGD� \DSÕODQ� oD-
OÕúPDGD�>��@��|]\൴QHOHPHO൴�0'6�PDWU൴VOHU൴Q��UHW൴OPHV൴�൴o൴Q�NXOODQÕODE൴OHFHN�
IDUNOÕ�%&+�NRG�VÕQÕI�DGD\ODUÕ�YHU൴OP൴úW൴U��%X�VÕQÕIODU�VD\HV൴QGH��DUDPD�X]D\Õ�
N�o�OW�OHUHN�DUDPD�NDUPDúÕNOÕ÷Õ�G�ú�U�OP�úW�U��$\UÕFD��|]\൴QHOHPHO൴�\DSÕODU-
OD�0'6�PDWU൴V��UHW൴P൴�൴o൴Q�&RPSDQ൴RQ�PDWU൴VOHU൴Q�NXOODQÕOPDVÕ�YHU൴PO൴�X\-
JXODPDODUÕQ�HOGH�HG൴OPHV൴Q൴�VD÷ODPÕúWÕU��g]\൴QHOHPHO൴�\DSÕODUOD��UHW൴OHQ��WHUV൴�
NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU�൴o൴Q�|QHU൴OHQ�\HUHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴�HOH�
DOÕQGÕ÷ÕQGD��EX�DODQÕQ�൴\൴�oDOÕúÕOGÕ÷Õ�YH�oDOÕúPDODUÕQ�GR\XP�QRNWDVÕQD�XODúWÕ÷Õ�
J|U�OHE൴O൴U�>��@�

g]\൴QHOHPHO൴�±�ROPD\DQ�G|QJ��±�WDEDQOÕ�0'6�PDWU൴VOHU൴Q�GRQDQÕP�X\-
JXODPDODUÕ�� |]\൴QHOHPHO൴� VHU൴� PDWU൴VOHUH� RUDQOD� GDKD� YHU൴PO൴G൴U� >��@��
%X�QHGHQOH�|]HOO൴NOH�;25�VD\ÕVÕ�PHWU൴÷൴� WDQÕWÕOGÕNWDQ� VRQUD� oDOÕúPDODU��
³G|QJ�� ±� WDEDQOÕ�0'6�PDWU൴VOHU൴Q�P൴Q൴PXP�;25� VD\ÕOÕ� \HUHO� RSW൴P൴-
]DV\RQ� X\JXODPDODUÕQÕQ� EXOXQPDVÕ´� �]HU൴QH� RGDNODQPÕúWÕU�� %DúODQJÕoWD�
E൴U�\D\ÕOÕP�PDWU൴V൴Q൴Q�൴N൴O൴�PDWU൴V�J|VWHU൴P൴QGHN൴��¶OHU൴Q�VD\ÕVÕ��EX�PDW-
U൴V൴Q�GRQDQÕP�X\JXODPDVÕ�൴o൴Q�JHUHNHQ�;25�VD\ÕVÕ�GH÷HU൴�൴o൴Q�VÕQÕU�GH-
÷HU�RODUDN�NXOODQÕOPÕúWÕU�DQFDN�EX�VÕQÕU�GH÷HU൴�൴OJ൴O൴�\D\ÕOÕP�PDWU൴V൴�൴o൴Q�
JHUHNHQ�PDNV൴PXP�;25� VD\ÕVÕQÕQ� VÕQÕU� GH÷HU൴G൴U�� %X� QHGHQOH� VRQUDN൴�
oDOÕúPDODUGD�PDNV൴PXP�VÕQÕU�GH÷HU൴Q൴Q�³\D\ÕOÕP�PDWU൴V൴Q൴Q�HOHPDQODUÕ-
QD�RGDNODQÕODUDN��G൴÷HU�E൴U�൴IDGH\OH�P൴Q൴PXP�;25�VD\ÕOÕ�HOHPDQODUÕ�VH-
oHUHN�´�G�ú�U�OHFH÷൴�J|VWHU൴OP൴úW൴U�>��@�������\ÕOÕQGD�\DSÕODQ�oDOÕúPDGD�
>��@��GRQDQÕP�±�YHU൴PO൴�0'6�PDWU൴VOHU൴Q�WDVDUÕPÕ�൴o൴Q�൴QG൴UJHQHPH]�SR-
O൴QRP�VHo൴P൴Q൴Q�|QHPO൴�ROGX÷X�NDQÕWODQPÕúWÕU��d�QN��E൴U�HOHPDQ��IDUNOÕ�
൴QG൴UJHQHPH]�SRO൴QRPODUOD��UHW൴OHQ�VRQOX�F൴V൴POHU��]HU൴QGH��IDUNOÕ�;25�
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VD\ÕODUÕQD� VDK൴SW൴U��$\QÕ� oDOÕúPDGD�P൴Q൴PXP�;25� VD\ÕOÕ� WHUV൴� NHQG൴V൴-
QH�Hú൴W�0'6�PDWU൴VOHU൴Q�EXOXQPDVÕ� ൴o൴Q��+DGDPDUG�±�&DXFK\�IRUPXQGD�
PDWU൴VOHU�|QHU൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oDOÕúPDGD�>��@�� IDUNOÕ� VRQOX�
F൴V൴POHU� �]HU൴QGH� KHU� E൴U� HOHPDQ� ൴o൴Q� JHUHNHQ� ;25� VD\ÕODUÕ� YHU൴OHUHN��
RSW൴PXP�;25�VD\ÕVÕQD�VDK൴S�HOHPDQODUOD�ROXúWXUXODQ�WHUV൴�NHQG൴V൴QH�Hú൴W�
0'6�PDWU൴VOHU�YHU൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oDOÕúPDGD�>��@��7RHSO൴W]�
PDWU൴VOHU�NXOODQÕODUDN�P൴Q൴PXP�;25�VD\ÕOÕ�0'6�PDWU൴VOHU��UHW൴OP൴úW൴U��
(OHPDQODUÕ�F2n

�  
�VRQOX�F൴VP൴��]HU൴QGH�WDQÕPOÕ��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�

PDWU൴V൴Q��F2n
� �VRQOX�F൴VP൴��]HU൴QGH� n nu �EORN�PDWU൴VOH�൴IDGH�HG൴OHE൴OHFH÷൴�

gUQHN�����¶GH�YHU൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oDOÕúPDGD�>��@��EX�J|V-
WHU൴P��EORN�PDWU൴VOH�൴IDGH�HWPH��NXOODQÕODUDN��\DSÕODQ�DUDPD�YH\D��UHW൴P�
\|QWHPOHU൴QGH�ED]Õ��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�EXOXQDPD\DFD-
÷Õ�SUREOHP൴�HOH�DOÕQPÕúWÕU��d�QN��F2n

� �VRQOX�F൴VP൴��]HU൴QGH�KHU�PDWU൴V��F2n
�  VRQOX�F൴VP൴��]HU൴QGH�WHPV൴O�HG൴OPH\HE൴O൴U��EX�GXUXP�P൴Q൴PDO�SRO൴QRPXQ�

൴QG൴UJHQHPH]� ROXS� ROPDGÕ÷ÕQD� ED÷OÕGÕU�� dDOÕúPDGD� D\UÕFD� EORN�9DQGHU-
PRQGH� YH� EORN� &DXFK\� ±� EHQ]HU൴� PDWU൴VOHU� NXOODQDUDN� �WHUV൴� NHQG൴V൴QH�
Hú൴W��0'6�PDWU൴VOHU�GR÷UXGDQ��UHW൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oDOÕúPD-
GD�>��@��*+DGDPDUG�PDWU൴V�IRUPX\OD�IDUNOÕ�ER\XWODUGD�YH�IDUNOÕ�൴QG൴UJH-
QHPH]�SRO൴QRP�DOWÕQGD�P൴Q൴PXP�;25�VD\ÕOÕ��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�
PDWU൴VOHU�YHU൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oDOÕúPDGD�>��@��F2n

�  
VRQOX�F൴VP൴�

�]HU൴QGH� u3 3 � ER\XWOX� WHUV൴� NHQG൴V൴QH� Hú൴W�0'6�PDWU൴VOHU൴Q� WDPDPÕQÕQ�
�UHW൴OG൴÷൴�\HQ൴�E൴U�PDWU൴V�IRUPX�|QHU൴OP൴úW൴U�������\ÕOÕQGD�\DSÕODQ�oDOÕú-
PDGD�>��@�൴VH��0'6�PDWU൴VOHU൴Q�RWRPRUI൴]PD�YH�൴]RPRUI൴]PDODUÕ�WDQÕP-
ODQDUDN��EX�PDWU൴VOHU൴Q�YHU൴PO൴�X\JXODPDODUÕ�HOGH�HG൴OP൴úW൴U�

g]\൴QHOHPHO൴�±�ROPD\DQ�\DSÕODUOD��UHW൴OHQ��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDW-
U൴VOHU�൴o൴Q�|QHU൴OHQ�\HUHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴�HOH�DOÕQGÕ÷ÕQGD��EX�\|Q-
WHPOHUOH�VDGHFH�PDWU൴V൴Q�HOHPDQODUÕQD�RGDNODQÕOGÕ÷Õ�DoÕNoD�J|U�OHE൴O൴U��$Q-
FDN� ����� \ÕOÕQGD� .UDQ]� YH� DUNDGDúODUÕQÕQ�� YHU൴OHQ� E൴U� \D\ÕOÕP�PDWU൴V൴Q൴Q�
HOHPDQODUÕQÕQ� \HUHO� RSW൴P൴]DV\RQX� \HU൴QH�� PDWU൴V൴Q� WDPDPÕQD� RGDNODQÕS�
JHQHO� RSW൴P൴]DV\RQ� \|QWHPOHU൴\OH� GDKD� G�ú�N� ;25� VD\ÕOÕ� PDWU൴VOHU� HOGH�
HG൴OHE൴OHFH÷൴Q൴� J|VWHUPHOHU൴\OH�� oDOÕúPDODUÕQ� QHUHGH\VH� WDPDPÕ� JHQHO� RS-
W൴P൴]DV\RQ�\|QWHPOHU൴\OH��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�EXOXQPDVÕ�
�]HU൴QH�ND\PÕúWÕU�>��@��
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�������9JWXN�0JSINXNSJ�*ĒNY��2)8�2FYWNXQJW�N�NS��
,JSJQ�4UYNRN_FX^TS�>®SYJRQJWN

7HPHOGH�� JHQHO� RSW൴P൴]DV\RQ� \|QWHPOHU൴QGH� \D\ÕOÕP� PDWU൴V൴Q൴� ROXúWXUDQ�
GR÷UXVDO�IRQNV൴\RQODUÕQ�GHYUHV൴��'R÷UXVDO�'�]�6ÕUDOÕ�3URJUDP��/൴QHDU�6WUD-
൴JKW���/൴QH�3URJUDPV��RODUDN�൴IDGH�HG൴O൴U��%X�VÕUDOÕ�SURJUDPODU� i j kX X X �  
IRUPXQGDN൴� WDO൴PDWODUOD� JHUoHNOHúW൴U൴O൴U�� EXUDGD� iX � SURJUDPGD� GDKD� |QFH�
J|U�OPH\HQ�E൴U�WRSODP�൴IDGHV൴\NHQ�� jX  ve kX �SURJUDPGD�GDKD�|QFH�J|U�-
OHQ�J൴UG൴OHU൴� ൴IDGH�HGHU�>��@��*HQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴QGH�DPDo��E൴U�
\D\ÕOÕP� PDWU൴V൴Q൴Q� GHYUHV൴Q൴� X\JXOD\DE൴OHFHN� HQ� NÕVD� GR÷UXVDO� SURJUDPÕ�
�6KRUWHVW� /൴QHDU� 3URJUDP� �� 6/3�� EXOPDNWÕU�� (Q� NÕVD� 6/3� SURJUDPÕ�P൴Q൴-
PXP�GHU൴QO൴N�YH�P൴Q൴PXP�;25�VD\ÕVÕ\OD�GHYUHQ൴Q�WDVDUÕPÕQÕ�YHU൴U��%XUDGD�
PDWU൴V൴Q�HOHPDQODUÕQD�GH÷൴O��PDWU൴V൴�ROXúWXUDQ�GHYUHQ൴Q�WDPDPÕ�J|]�|Q�QGH�
EXOXQGXUXOXU�

øN൴� IDUNOÕ� JHQHO� RSW൴P൴]DV\RQ� WHNQ൴÷൴� YDUGÕU�� ൴SWDOV൴]� �FDQFHOODW൴RQ� ±� IUHH��
SURJUDPODU�YH�VH]J൴VHO��KHXU൴VW൴F��\|QWHPOHU��øSWDOV൴]�SURJUDPODUGD��u v w �  
SURJUDPÕQÕQ�KHU�VDWÕUÕ� ൴o൴Q�� v �GH÷൴úNHQOHU൴Q൴Q�K൴oE൴U൴� w � ൴IDGHV൴QGH�PHYFXW�
GH÷൴OG൴U��\DQ൴�KHVDSODPDGD�GH÷൴úNHQOHU൴Q�൴SWDO൴�\RNWXU�YH�SURJUDP�൴SWDOH�൴]൴Q�
YHUPH\HFHN� úHN൴OGH� WDVDUODQÕU�� ù|\OH� N൴�� 1 2 1 3,v x x w x x �  � � ൴VH� SURJUDP�
v w� �൴úOHP൴QH�൴]൴Q�YHUPH\HFHNW൴U�o�QN��KHU�൴N൴�GH÷൴úNHQ�GH� 1x �J൴UG൴V൴Q൴�൴oHU-
G൴÷൴QGHQ� 1x �J൴UG൴OHU൴�E൴UE൴U൴Q൴�൴SWDO�HGHFHNW൴U��%X�QHGHQOH�൴SWDOV൴]�SURJUDPODU-
GD�EX�GXUXPD�\RO�DoDFDN�GH÷൴úNHQOHU൴Q�WRSODPODUÕQD�൴]൴Q�YHU൴OPH]��6H]J൴VHO�
RSW൴P൴]DV\RQ�\|QWHPOHU൴�൴VH�൴SWDOOHUH�൴]൴Q�YHUHUHN�JHQHO��FRPPRQ��RSW൴PXP�
GHYUH�\ROXQXQ�EXOXQPDVÕ�൴o൴Q�|QHU൴OHQ�SURJUDPODUGÕU�

3DDU� ����� \ÕOÕQGDN൴� oDOÕúPDVÕQGD� >��@��
2n
� � VRQOX� F൴VP൴� �]HU൴QGH� VDE൴W� E൴U�

HOHPDQOD�oDUSPD�൴úOHP൴�൴o൴Q�JHUHNHQ�;25�VD\ÕVÕQÕQ�5HG�±�6RORPRQ�NRGOD-
\ÕFÕODUÕ�NXOODQDUDN�D]DOWÕODE൴OHFH÷൴Q൴�J|VWHUP൴úW൴U��$\QÕ�oDOÕúPDGD�3$$5��YH�
3$$5��JHQHO�RSW൴P൴]DV\RQ�DOJRU൴WPDODUÕQÕ�|QHUP൴úW൴U��%X�DOJRU൴WPDODU�൴SWDOH�
൴]൴Q�YHUPH]OHU�EX�QHGHQOH�൴SWDOV൴]�SURJUDPODUGÕU��+HU�൴N൴�DOJRU൴WPD�WHPHOGH�HQ�
oRN�JHoHQ�DOW�൴IDGHOHU൴Q�EXOXQPDVÕQD�YH�EX�൴IDGHOHU൴Q�WRSODQPDVÕQD�GD\DQÕU��
3$$5��DOJRU൴WPDVÕQÕQ�3$$5�¶GHQ�IDUNÕ��൴úOHPOHU൴�൴WHUDW൴I�RODUDN�\DSPDVÕGÕU��
dDOÕúPDGD� 42

� �VRQOX�F൴VP൴��]HU൴QGH� %17.5 �� 82
� VRQOX�F൴VP൴��]HU൴QGH� %40  

;25�VD\ÕODUÕQGD�D]DOPD�VD÷ODQPÕúWÕU�
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gUQHN��������
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1 1 1 0
1 1 1 1
0 1 1 1
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�\D\ÕOÕP�PDWU൴V൴Q൴Q�3$$5��DOJRU൴WPDVÕ�NXOODQÕODUDN�

JHQHO�RSW൴P൴]DV\RQX�\DSÕOGÕ÷ÕQGD�

0 0 0 2 3

1 1 0 1 2
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3 3 1 2 3

1 0 1 1
1 1 1 0
1 1 1 1
0 1 1 1
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y x x x x
y x x x x x
y x x x x
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%DúODQJÕoWD�HQ�oRN�JHoHQ�DOW�൴IDGHOHU�EHO൴UOHQ൴U�� 0 2( )x x� ��GDKD�VRQUD� 0t �DUD�
GH÷൴úNHQ൴QH� 0 0 2t x x � �GH÷HU൴�YHU൴O൴U�YH�FHE൴UVHO� ൴IDGH�DúD÷ÕGDN൴�J൴E൴� ൴IDGH�
HG൴O൴U�

0 3

0 1

0 1 3

1 2 3

t x
t x

t x x
x x x

�
�

o
� �
� �

����������������������������������������������������������������������������

6RQUDVÕQGD�\൴QH�HQ�oRN�JHoHQ�DOW�൴IDGHOHU�EHO൴UOHQ൴U�� 0 1( )t x� ��GDKD�VRQUD� 1t  
DUD�GH÷൴úNHQ൴QH� 1 0 1t t x � �GH÷HU൴�YHU൴O൴U�YH�FHE൴UVHO�൴IDGH�DúD÷ÕGDN൴�J൴E൴�൴IDGH�
HG൴O൴U�

0 3

1

1 3

1 2 3

t x
t

t x
x x x

�

o
�

� �

����������������������������������������������������������������������������

*HQHO�RSW൴P൴]DV\RQ�\DSÕOPDGDQ�|QFH�(ú൴WO൴N�������¶GH�YHU൴OHQ�\D\ÕOÕP�PDWU൴-
V൴���;25�VD\ÕVÕ\OD�X\JXODQDE൴O൴UNHQ��3$$5��JHQHO�RSW൴P൴]DV\RQ�DOJRU൴WPD-
VÕQÕQ�X\JXODQPDVÕ\OD�(ú൴WO൴N�������¶GDQ�GD�J|U�OHFH÷൴�J൴E൴���;25�VD\ÕVÕ\OD�
X\JXODQDE൴O൴U�
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%R\DU�YH�3HUDOWD������\ÕOÕQGDN൴�oDOÕúPDVÕQGD�>��@��\HQ൴�E൴U�VH]J൴VHO�RSW൴P൴-
]DV\RQ�\|QWHP൴�|QHUP൴úW൴U��+DQJ൴�DOW�൴IDGHOHU൴Q�E൴UE൴U൴\OH�WRSODQDFD÷ÕQD�NDUDU�
YHU൴O൴UNHQ�\HQ൴�PHVDIHOHU൴Q�WRSODPÕQÕ�P൴Q൴PXP�\DSDQ�o൴IWOHU�VHo൴O൴U��VHo൴P�VR-
QXFXQGD�H÷HU�NX\UXN�ROXúXUVD��PHVDIH�GH÷HUOHU൴�E൴UE൴U൴QH�Hú൴WVH��|NO൴G�QRUPX�
�QRUPX�PDNV൴PXP�\DSDQ�o൴IWOHU�VHo൴O൴U��NXOODQÕOÕU��gQHU൴OHQ�\|QWHP�3$$5��
DOJRU൴WPDVÕQGDQ�\DYDúWÕU�DQFDN�;25�VD\ÕODUÕQGD�൴\൴OHúPHOHU�VD÷ODPÕúWÕU��%R-
\DU�YH�DUNDGDúODUÕ������\ÕOÕQGDN൴�oDOÕúPDODUÕQGD�>��@�൴VH�6/3�SURJUDPODUÕ�JH-
O൴úW൴UHUHN��>��@¶GHN൴�oDOÕúPDGD�YHU൴OHQ�VRQXoODUÕ�GDKD�GD�RSW൴P൴]H�HWP൴úOHUG൴U��
%R\DU�YH�DUNDGDúODUÕQÕQ������\ÕOÕQGDN൴�oDOÕúPDVÕQGD�>��@��JHUHNO൴�PDNV൴PXP�
GHU൴QO൴N�GH÷HU൴�NRUXQDUDN��3$$5��YH�3$$5��DOJRU൴WPDODUÕ�|Q�൴úOHPH�DGÕPODUÕ�
HNOHQHUHN�YH�൴SWDOOHUH�൴]൴Q�YHU൴OHUHN�൴\൴OHúW൴U൴OP൴úW൴U��gQHU൴OHQ�\|QWHPGH�GHYUH�
�]HU൴QGH�úX�DGÕPODU�X\JXODQÕU��GR÷UXVDO�ROPD\DQ�E൴OHúHQOHU൴Q�GDKD�G�ú�N�GH-
U൴QO൴NO൴�\DSÕODUD�\HQ൴GHQ�VHQWH]OHQPHV൴��|QHUG൴NOHU൴�6HH�6DZ�<|QWHP൴�൴OH�GR÷-
UXVDO� E൴OHúHQOHU൴� \HQ൴GHQ� VHQWH]OH\HQ� UDVWJHOH� DoJ|]O�� �JUHHG\��E൴U� VH]J൴VHO�
\|QWHP�X\JXODQPDVÕ��%X�\|QWHP�VD\HV൴QGH�JOREDO�RSW൴P൴]DV\RQ�൴o൴Q�YHU൴PO൴�
VRQXoODU�HOGH�HG൴OP൴úW൴U��%R\DU�YH�DUNDGDúODUÕQÕQ������\ÕOÕQGDN൴�oDOÕúPDVÕQGD�
>��@�൴VH��YHU൴OHQ�GHU൴QO൴N�VÕQÕUÕ�GH÷HU൴QH�J|UH�N�o�N�GHYUHOHU൴Q�ROXúWXUXOPDVÕ�
൴o൴Q�\HQ൴�E൴U�VH]J൴VHO�'&/2��'HSWK���&RQVWUD൴QHG�/൴QHDU�2SW൴P൴]DW൴RQ�±�'H-
U൴QO൴N�6ÕQÕUOÕ�'R÷UXVDO�2SW൴P൴]DV\RQ��\|QWHP൴�|QHU൴OP൴úW൴U��<|QWHP�>��@¶GH�
YHU൴OHQ�6HH�6DZ�DOJRU൴WPDVÕQÕ�൴WHUDW൴I�RODUDN�WHNUDUOD\DUDN�NXOODQÕU��

7DQ� YH� 3H\U൴Q� ����� \ÕOÕQGDN൴� oDOÕúPDVÕQGD� >�@�� >��@¶GH� YHU൴OHQ� RSW൴P൴]DV-
\RQ�\|QWHP൴QH� UDVWJHOHO൴N�HNOH\HUHN�51%3��5DQGRP�1RUPDO�%R\DU�3HUDO-
WD��DOJRU൴WPDVÕQÕ�|QHUP൴úOHUG൴U��dDOÕúPDGD�D\UÕFD�GHWHUP൴Q൴VW൴N�ROPD\DQ�$��
YH�$��RSW൴P൴]DV\RQ�DOJRU൴WPDODUÕ�GD�|QHU൴OP൴úW൴U��%X�DOJRU൴WPDODU�GD�51%3��
J൴E൴�>��@¶GH�YHU൴OHQ�DOJRU൴WPD�WDEDQOÕGÕU��$QFDN�EX�DOJRU൴WPDODUÕQ�WHPHO�IDU-
NÕ��RODE൴OG൴÷൴QFH�oRN�VD\ÕGD�\DNÕQ�KHGHI൴Q�PHVDIHV൴Q൴�D]DOWDE൴OHFHN�HOHPDQÕQ�
DUDQPDVÕ�\HU൴QH��HQ�\DNÕQ�KHGHIOHUGHQ�E൴U൴�VHo൴OHUHN�EX�KHGHI൴�P൴Q൴PXP�\D-
SDFDN�NDSÕ��J൴UG൴�o൴IWOHU൴��VHo൴O൴U��%X�DGÕP�I൴OWUHOHPH��I൴OWHU൴QJ��DGÕPÕ�RODUDN�
DGODQGÕUÕOPÕúWÕU��)൴OWUHOHPH�DGÕPÕ�GDKD�X]DNWDN൴�KHGHIOHU൴�HQ�D]D�൴QG൴UJH\HQ�
NDSÕODUÕ�I൴OWUHOHPHN�൴o൴Q�NXOODQÕOÕU��E|\OHFH�EX�NDSÕODUOD�൴úOHP�\DSÕOPD]��)൴OW-
UHOHPH�൴úOHP൴QGHQ�VRQUD�WRSODP�PHVDIH\൴�P൴Q൴PXP�\DSDQ�NDSÕODUGDQ�E൴U൴Q൴Q�
VHo൴OG൴÷൴� VHoPH� �VHOHFW൴RQ�� DGÕPÕ�X\JXODQÕU��6RQUDVÕQGD�NX\UX÷XQ�NÕUÕOPDVÕ�
൴úOHP൴� >��@¶GHN൴� J൴E൴� |NO൴G� QRUPXQX� PDNV൴PXP� \DSDQ� o൴IWOHU൴Q� VHo൴OHFH÷൴�
NX\UXN±NÕUPD��W൴H±EUHDN൴QJ��DGÕPÕ�X\JXODQÕU��6RQ�DGÕP�RODQ�UDVWJHOHOHúW൴UPH�
�UDQGRP൴VDW൴RQ��DGÕPÕQGD�൴VH��H÷HU�NX\UXN�±�NÕUPD�DGÕPÕ�NX\UX÷X�NÕUPDN�൴o൴Q�
o|]�P�VD÷ODPD]VD�DGD\�NDSÕODU�DUDVÕQGDQ�UDVWJHOH�E൴U൴�VHo൴O൴U��$��DOJRU൴WPD-
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VÕQGD�$��DOJRU൴WPDVÕQGDQ�IDUNOÕ�RODUDN��NX\UXN�±�NÕUPD�DGÕPÕ�DWODQÕU�E|\OHFH�
GDKD�ID]OD�UDVWJHOHO൴N�VD÷ODQPÕú�ROXU�

7DEOR����¶GH�\XNDUÕ�YHU൴OHQ�JHQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴Q൴Q�|]HW�E൴U�NDUúÕ-
ODúWÕUÕOPDVÕ�YHU൴OP൴úW൴U���

9FGQT������,JSJQ�4UYNRN_FX^TS�>®SYJRQJWNSNS�0FWĒæQFĒYæWæQRFXæ

$OJRU൴WPD <ÕO <|QWHP 'H]DYDQWDMODUÕ

3$$5�
�൴SWDOV൴]�
>��@

���� øWHUDW൴I�RODUDN�DOW�൴IDGHOHU൴�HOHU�

(Q�VÕN�JHoHQ�o൴IWOHU�|QFHGHQ�
KHVDSODQDE൴O൴U�EX�GD�VDGHFH�\HUHO�
RSW൴PXP�o|]�P�VD÷ODU��JHQHO�
RSW൴PXP�o|]�P�JDUDQW൴�HWPH]�

3$$5�
�൴SWDOV൴]�
>��@

����
øWHUDW൴I�RODUDN�DOW�൴IDGHOHU൴�HOHU�
(Q�\�NVHN�IUHNDQV�GH÷HU൴QH�VDK൴S�W�P�RODVÕ�
o൴IWOHU൴�NRQWURO�HGHU�

(Q�VÕN�JHoHQ�o൴IWOHU�|QFHGHQ�
KHVDSODQDE൴O൴U�EX�GD�VDGHFH�\HUHO�
RSW൴PXP�o|]�P�VD÷ODU��JHQHO�
RSW൴PXP�o|]�P�JDUDQW൴�HWPH]�

%3��
�VH]J൴VHO�
>��@

����

øSWDOOHUH�൴]൴Q�YHU൴U�
øN൴�DGÕPGDQ�ROXúXU��൴ON�DGÕPGD�GR÷UXVDO�ROPD\DQ�
E൴OHúHQOHU��$1'�NDSÕVÕ��RSW൴P൴]H�HG൴O൴UNHQ��
൴N൴QF൴�DGÕPGD�GR÷UXVDO�E൴OHúHQOHU��;25�NDSÕVÕ��
RSW൴P൴]H�HG൴O൴U�

'HYUH�GHU൴QO൴÷൴Q൴�|QHPVHPH]�

%3��
�VH]J൴VHO�
>��@

����

%3���൴OH�oRN�EHQ]HUG൴U�
<|QWHP�൴SWDOOHUH�൴]൴Q�YHU൴U�
øN൴�DGÕPGDQ�ROXúXU��൴ON�DGÕPGD�GR÷UXVDO�ROPD\DQ�
E൴OHúHQOHU��$1'�NDSÕVÕ��DG�±�KRF�VH]J൴VHO�
\|QWHP൴\OH�RSW൴P൴]H�HG൴O൴UNHQ��൴N൴QF൴�DGÕPGD�
GR÷UXVDO�E൴OHúHQOHU��;25�NDSÕVÕ��RSW൴P൴]H�
HG൴O൴U��(÷HU�NX\UXN�ROXúXUVD�|NO൴G�QRUP�GH÷HU൴Q൴�
PDNV൴PXP�\DSDQ�o൴IWOHU�VHo൴O൴U�

'HYUH�GHU൴QO൴÷൴Q൴�|QHPVHPH]�

%3��
�VH]J൴VHO�
>��@

����
%3���YH�%3���൴OH�oRN�EHQ]HUG൴U�
'DKD�G�ú�N�GHU൴QO൴NO൴�GHYUHOHU�EXOPDN�൴o൴Q�6HH�
6DZ�PHWRGX�X\JXODQÕU��

'HYUH�GHU൴QO൴÷൴�|QHPVHQ൴U�
DQFDN�YHU൴OHQ�GHYUH�GHU൴QO൴÷൴�
VÕQÕU�GH÷HU൴QH�J|UH�NÕVÕWODPD�
\DSÕODPD]�

%3��
�VH]J൴VHO�
>��@

����

9HU൴OHQ�GHYUH�GHU൴QO൴÷൴QH�J|UH�N�o�N�GR÷UXVDO�
GHYUHOHU൴Q�EXOXQPDVÕ�൴o൴Q�'&/2�\|QWHP൴Q൴�
NXOODQÕU��
'R÷UXVDO�E൴OHúHQOHU൴Q�DOW�YH��VW�VÕQÕUODUÕQÕ�
GH÷൴úW൴UPHN�൴o൴Q�6HH�6DZ�PHWRGX�X\JXODQÕU�
$1'��;25�YH�;125�NDSÕVÕ�VD\ÕODUÕQÕ�D]DOWPD\Õ�
DPDoODU�

'HYUH�GHU൴QO൴÷൴�|QHPVHQ൴U�DQFDN�
GR÷UXVDO�E൴OHúHQOHU൴Q�\DQÕ�VÕUD��
GR÷UXVDO�ROPD\DQ�E൴OHúHQOHU�GH�
G൴NNDWH�DOÕQÕU�YH�RSW൴P൴]H�HG൴O൴U��
6DGHFH�GR÷UXVDO�E൴OHúHQOHU൴Q�
RSW൴P൴]H�HG൴OHFH÷൴�GXUXPODUGD�
\|QWHP൴Q�6HH�6DZ�NÕVPÕ�
NXOODQÕOPDOÕGÕU�

73��
�VH]J൴VHO�
>�@

����

51%3�DOJRU൴WPDVÕ\OD�%3���DOJRU൴WPDVÕQD�
UDVWJHOHO൴N�HNOHQP൴úW൴U��$��YH�$��RSW൴P൴]DV\RQ�
DOJRU൴WPDODUÕQGD��NX\UXN�NÕUPD�DGÕPÕQGD�
NXOODQÕODQ�|NO൴G�QRUPXQX�൴OH�o|]�P�
VD÷ODQDPD]VD��UDVWJHOHO൴N�DGÕPÕ�VD\HV൴QGH�NX\UXN�
SUREOHP൴�o|]�OP�ú�ROXU�

'HYUH�GHU൴QO൴÷൴Q൴�|QHPVHPH]�
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/൴WHUDW�UGH�|QHU൴OHQ�JHQHO� RSW൴P൴]DV\RQ� DOJRU൴WPDODUÕQÕQ�\DQÕ� VÕUD�� \D\ÕOÕP�
PDWU൴VOHU൴Q൴Q�JHQHO�GHYUH�RSW൴P൴]DV\RQXQX�\DSDQ�6$7±EDVHG�>��@�YH�/,*+-
7(5�>��@�J൴E൴�E൴o൴POHQG൴U൴F൴��IRUPHU��DUDoODU�൴OH�<RV\V�>��@�YH�$%&�>��@�J൴E൴�
KD]ÕU�GHYUH�VHQWH]OH\൴F൴OHU൴�PHYFXWWXU�

*HQHO� RSW൴P൴]DV\RQ� \|QWHPOHU൴�� E൴o൴POHQG൴U൴F൴� DUDoODU� YH� KD]ÕU� GHYUH� VHQ-
WH]OH\൴F൴OHU൴�VD\HV൴QGH�EORN�ú൴IUHOHU൴Q�\D\ÕOÕP�WDEDNDODUÕQGD�NXOODQÕODQ��WHUV൴�
NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�GRQDQÕP��]HU൴QGH�RSW൴P൴]H�HG൴OP൴ú�YHU൴PO൴�
X\JXODPDODUÕ�P�PN�QG�U�

�����843:��;*�)*Ô*71*3)å72*1*7

%X�E|O�PGH��EORN�ú൴IUHOHU൴Q�\D\ÕOÕP�WDEDNDODUÕ�JHQHO�E൴U�EDNÕú�DoÕVÕ\OD�HOH�
DOÕQPÕúWÕU��%X�NDSVDPGD��EORN�ú൴IUHOHUGHN൴�\D\ÕOPD�WHNQ൴÷൴Q൴Q�|QHP൴�YH�\D-
\ÕOPDQÕQ�KDQJ൴�E൴OHúHQOHUOH�VD÷ODQGÕ÷Õ�DoÕNODQPÕúWÕU��(Q�൴\൴�YH�YHU൴PO൴�\D\Õ-
OÕP�WDEDNDODUÕQÕQ�WDVDUÕPÕ�൴o൴Q���WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�|QHP൴�
YXUJXODQPÕú��EX�PDWU൴VOHU൴Q�FHE൴UVHO�|]HOO൴NOHU൴�GHWD\ODUÕ\OD�YHU൴OP൴úW൴U��%X-
QXQ�\DQÕ�VÕUD��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�WDVDUÕPÕ�൴o൴Q�NXOODQÕODQ�
\|QWHPOHU��EX�\|QWHPOHU൴Q�DYDQWDMODUÕ�YH�GH]DYDQWDMODUÕ�NDUúÕODúWÕUPDOÕ�ROD-
UDN� VXQXOPXúWXU��'RQDQÕP±YHU൴PO൴� �WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q�
�UHW൴OPHV൴�൴o൴Q�|]HOO൴NOH�;25�VD\ÕVÕ�YH�GHYUH�GHU൴QO൴÷൴�SDUDPHWUHOHU൴Q൴Q�|QH-
P൴�YXUJXODQPÕú��EX�PDWU൴VOHU�൴o൴Q�\HUHO�YH�JHQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴�
NÕ\DVODPDOÕ�RODUDN�YHU൴OP൴úW൴U��*HQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴QGH�\D\ÕOÕP�
PDWU൴V൴Q൴�ROXúWXUDQ�GHYUHQ൴Q�WDPDPÕ�J|]�|Q�QGH�EXOXQGXUXOGX÷XQGDQ��\H-
UHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴�\HU൴QH�JHQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴Q൴Q�NXO-
ODQÕOPDVÕ��E൴U�\D\ÕOÕP�PDWU൴V൴Q൴Q�GDKD�G�ú�N�;25�VD\ÕOÕ�YH�P൴Q൴PXP�GHYUH�
GHU൴QO൴NO൴� WDVDUÕPÕQÕQ�JHUoHNOHQPHV൴QH�RODQDN� VD÷ODU��*HQHO� RSW൴P൴]DV\RQ�
WHNQ൴NOHU൴� ൴OH� EXOXQPDVÕ� KHGHIOHQHQ� HQ� NÕVD�6/3�SURJUDPÕ�� E൴o൴POHQG൴U൴F൴�
DUDoODU�YH�KD]ÕU�GHYUH�VHQWH]OH\൴F൴OHU൴�NXOODQÕODUDN�GDKD�GD�RSW൴P൴]H�HG൴O൴U��
%X�QHGHQOH� IDUNOÕ�\HUHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴Q൴Q�JHO൴úW൴U൴OPHV൴Q൴Q�\DQÕ�
VÕUD�JHQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴Q൴Q�GH�WDVDUÕPÕ�|QHPO൴�E൴UHU�DoÕN�SURE-
OHPG൴U�

'�ú�N�PDO൴\HWO൴��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDWU൴VOHU൴Q��UHW൴OPHV൴�൴o൴Q�\HQ൴�
\HUHO� YH� JHQHO� RSW൴P൴]DV\RQ� \|QWHPOHU൴Q൴Q� JHO൴úW൴U൴OPHV൴� DoÕN� SUREOHP-
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OHU൴� ൴o൴Q�RODVÕ� ൴OHU൴N൴�oDOÕúPDODU�HOH�DOÕQGÕ÷ÕQGD��NU൴SWRJUDI൴N�DoÕGDQ�J�o-
O��YH�YHU൴PO൴�൴N൴O൴�\D\ÕOÕP�WDEDNDODUÕQÕQ�WDVDUÕPÕ�൴o൴Q�O൴WHUDW�UGH�\HU�DODQ�
ED]Õ�\|QWHPOHU�>��@��>��@�\HQ൴�YH�P൴Q൴PXP�PDO൴\HWO൴�WHUV൴�NHQG൴V൴QH�Hú൴W�
0'6�PDWU൴VOHU൴Q� WDVDUÕPODUÕ� ൴o൴Q�NXOODQÕODE൴O൴U��%D]Õ�|]HO�PDWU൴V� IRUPOD-
UÕQÕQ�NXOODQÕPÕ�ND\QDNOÕ�VRQOX�F൴V൴P��]HU൴QGH�oDOÕúÕODQ�DODQ��DVOÕQGD�DUD-
QÕODQ�P൴Q൴PXP�;25�VD\ÕOÕ� YH�P൴Q൴PXP�GHU൴QO൴NO൴� �WHUV൴� NHQG൴V൴QH� Hú൴W��
0'6� PDWU൴VOHU൴� ൴oHUP൴\RU� RODE൴O൴U�� %X� QHGHQOH� VHo൴OHFHN� |]HO� ER\XWODU�

u u u(4 4, 8 8, 16 16)     ൴o൴Q� 2m
� � VRQOX� F൴VP൴� �]HU൴QGH� |]HOO൴NOH� WHUV൴� NHQG൴-

V൴QH� Hú൴W�0'6�PDWU൴VOHU൴Q� WDPDPÕQÕ� �UHWHE൴OHQ� \HQ൴� IRUPODUÕQ� WDVDUODQ-
PDVÕ�|QHPO൴�oDOÕúPDODUGÕU��*HQHO�RSW൴P൴]DV\RQ�\|QWHPOHU൴�൴o൴Q��|]HOO൴NOH�
NX\UXN�NÕUPD�DGÕPÕ�VRQXQGD�VHo൴OHQ�DGD\�o൴IWOHU�DUDVÕQGDQ�VHo൴POHU�\DSÕ-
OÕUNHQ�DGD\ODUÕQ�IDUNOÕ�൴VWDW൴VW൴NVHO�GD÷ÕOÕPODU�J|]�|Q�QGH�EXOXQGXUXODUDN�
VHo൴OPHV൴� GHYUH\൴� ROXúWXUDFDN� GHU൴QO൴N� YH�;25� VD\ÕVÕQÕQ� D]DOWÕOPDVÕQGD�
HWN൴O൴� RODFDNWÕU�� %XQXQ� \DQÕ� VÕUD� \HQ൴� 6/3� SURJUDPODUÕQÕQ� JHO൴úW൴U൴OPHV൴�
RODVÕ�o|]�P�|QHU൴OHU൴QGHQG൴U�

'�ú�N�;25�PDO൴\HWO൴�YH�P൴Q൴PXP�GHU൴QO൴NO൴��WHUV൴�NHQG൴V൴QH�Hú൴W��0'6�PDW-
U൴VOHU൴Q��UHW൴OPHV൴�O൴WHUDW�UGH�oDOÕúÕODQ�|QHPO൴�DoÕN�SUREOHPOHUGHQ�E൴U൴�ROGX÷X�
൴o൴Q� EX� E|O�P� NDSVDPÕQGD� YHU൴OHQ� E൴OJ൴OHU� G൴÷HU� oDOÕúPDODU� ൴o൴Q� E൴U� UHKEHU�
Q൴WHO൴÷൴�WDúÕ\DFDNWÕU��

7HúHNN�U

dDOÕúPDGD��0HOWHP�.XUW� 3HKO൴YDQR÷OX�7h%ø7$.� �����<XUW� 'ÕúÕ� 'RNWRUD�
6RQUDVÕ�$UDúWÕUPD�%XUV�3URJUDPÕ�NDSVDPÕQGD�NÕVP൴�RODUDN�GHVWHNOHQP൴úW൴U�

0&>3&01&7

>�@� $��.HUFNKRIIV��/D�&U\SWRJUDSKLH�0LOLWDLUH�,�,,,��-RXUQDO�GHV�6FLHQFHV�0LOLWDLUHV��
SS���±���������

>�@� 5��$YDQ]L��$�6DODG�RI�%ORFN�&LSKHUV�� ,$&5�&U\SWRORJ\�H3ULQW�$UFKLYH��5HSRUW�
����������������
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>�@� 4��4��7DQ��7��3H\ULQ��,PSURYHG�+HXULVWLFV�IRU�6KRUW�/LQHDU�3URJUDPV��&U\SWRORJ\�
H3ULQW�$UFKLYH��5HSRUW������������������

>�@� *��%HUWRQL�� � -��'DHPHQ��0��3HHWHUV��*��9DQ�$VVFKH��7KH�0DNLQJ�RI�.(&&$.��
&U\SWRORJLD��9RO������1R�����SS����±���������

>�@� -�� 'DHPHQ�� &LSKHU� YH� +DVK� )XQFWLRQ� 'HVLJQ� 6WUDWHJLHV� %DVHG� 2Q� /LQHDU�
DQG�'LIIHUHQWLDO�&U\SWDQDO\VLV��.DWKROLHNH�8QLYHUVLWHLW�/HXYHQ�� 3K'�7KHVLV��
%HOJLXP�������

>�@� /�(��%DVVKDP��$��5XNKLQ�� -��6RWR�� -��1HFKYDWDO��0��6PLG��(��%DUNHU��6��/HLJK��
0��/HYHQVRQ��0��9DQJHO��'��%DQNV��$��+HFNHUW�� -��'UD\�YH�6��9R��$�6WDWLVWLFDO�
7HVW�6XLWH�IRU�5DQGRP�DQG�3VHXGRUDQGRP�1XPEHU�*HQHUDWRUV�IRU�&U\SWRJUDSKLF�
$SSOLFDWLRQV��7HFKQLFDO�5HSRUW��8QLWHG�6WDWHV�������

>�@� 0�7�� 6DNDOOÕ�� .ULSWRJUDILN�7HVW�<|QWHPOHUL�9H�.ULSWRDQDOL]�� 6LEHU� *�YHQOLN� YH�
6DYXQPD��3UREOHPOHU�YH�d|]�POHU��SS���������������

>�@� 6�� 6DUNDU�� +�� 6\HG�� 5�� 6DGKXNKDQ�� '�� 0XNKRSDGK\D\�� /LJKWZHLJKW� 'HVLJQ�
FKRLFHV�IRU�/('�OLNH�EORFN�FLSKHUV��,1'2&5<37�������/1&6��9RO���������SS��
���±����������

>�@� $��%RJGDQRY�YG���35(6(17��$Q�8OWUD�/LJKWZHLJKW�%ORFN�&LSKHU��&+(6�������
/1&6��9RO��������SS�����±����������

>��@� /��.QXGVHQ��*��/HDQGHU��$��3RVFKPDQQ��0�-�%��5REVKDZ��35,17FLSKHU��$�%ORFN�
&LSKHU�IRU�,&�3ULQWLQJ��&+(6�������/1&6��9RO��������SS����±���������

>��@� 3��%DUUHWR��9��5LMPHQ��7KH�.KD]DG�/HJDF\�/HYHO�%ORFN�&LSKHU��)LUVW�2SHQ�1(66,(�
:RUNVKRS��.8/HXYHQ�������

>��@� 3��%DUUHWR��9��5LMPHQ��7KH�$QXELV�%ORFN�&LSKHU��DYDLODEOH�DW��KWWS���ZZZ�ODUF�XVS�
EU�SEDUUHWR�DQXELV�WZHDN�]LS

>��@� );��6WDQGDHUW��*��3LUHW��*��5RXYUR\��-��-��4XLVTXDWHU��-'��/HJDW��,&(%(5*��$Q�
,QYROXWLRQDO�&LSKHU�(IILFLHQW�IRU�%ORFN�(QFU\SWLRQ�LQ�5HFRQILJXUDEOH�+DUGZDUH��
)6(�������/1&6��9RO��������SS�����±����������

>��@� 1,67��'DWD�(QFU\SWLRQ�6WDQGDUG��)HGHUDO�,QIRUPDWLRQ�3URFHVVLQJ�6WDQGDUG��),36���
3XEOLFDWLRQ�����8�6��'HSDUWPHQW�RI�&RPPHUFH��:DVKLQJWRQ�'�&��������

>��@� -�/�� 0DVVH\�� 6$)(5� .����� $� %\WH�RULHQWHG� %ORFN�FLSKHULQJ� $OJRULWKP�� )6(�
������/1&6��9RO�������SS���±��������

>��@� -�/��0DVVH\��6$)(5�.�����2QH�<HDU�/DWHU��)6(�������/1&6��9RO��������SS�����±
�����������

>��@� '��:DJQHU��1�� )HUJXVRQ�� %�� 6FKQHLHU�� &U\SWDQDO\VLV� RI� )52*�� 3URF�� �QG�$(6�
&DQGLGDWH�&RQIHUHQFH��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJLHV��SS�����±
����������
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>��@� 9��5LMPHQ��-��'DHPHQ��%��3UHQHHO��$��%RVVHODHUV��(��'H�:LQ��7KH�&LSKHU�6+$5.��
)6(�������/1&6��9RO��������SS����±����������

>��@� -��'DHPHQ��/��.QXGVHQ��9��5LMPHQ��7KH�%ORFN�&LSKHU�6TXDUH��)6(�������/1&6��
9RO��������SS�����±���������

>��@� -��'DHPHQ��9��5LMPHQ��7KH�'HVLJQ�RI�5LMQGDHO��$(6���7KH�$GYDQFHG�(QFU\SWLRQ�
6WDQGDUG��,QIRUPDWLRQ�6HFXULW\�DQG�&U\SWRJUDSK\��6SULQJHU�������

>��@� %�� 6FKQHLHU�� -��.HOVH\��'��:KLWLQJ��'��:DJQHU��&��+DOO��1�� )HUJXVRQ��7ZRILVK��
$� %ORFN� (QFU\SWLRQ�$OJRULWKP�� ,Q� )LUVW� $(6� &DQGLGDWH� &RQIHUHQFH�� 1DWLRQDO�
,QVWLWXWH�RI�6WDQGDUG�DQG�7HFKQRORJ\�������

>��@� .��$RNL�YG���&DPHOOLD��$�����%LW�%ORFN�&LSKHU�6XLWDEOH�IRU�0XOWLSOH�3ODWIRUPV�²�
'HVLJQ�DQG�$QDO\VLV��6$&�������/1&6��9RO���������SS����±���������

>��@� .�&�� *XSWD�� ,�*�� 5D\�� 2Q� &RQVWUXFWLRQV� RI� ,QYROXWRU\� 0'6� 0DWULFHV��
$)5,&$&5<37�������/1&6��9RO���������SS��������������

>��@� 6�� 'XYDO�� *�� /HXUHQW�� 0'6�0DWULFHV� ZLWK� /LJKWZHLJKW� &LUFXLWV�� ,$&5� 7UDQV��
6\PPHWULF�&U\SWRO���9RO��������1R�����SS����±���������

>��@� 0�� .XUW� 3HKO൴YDQR÷OX�� 0DNV൴PXP� 8]DNOÕNWD� $\UÕODE൴OHQ� 0DWU൴VOHU൴Q� (OGH�
(G൴OHE൴OPHV൴� øo൴Q� <HQ൴� %൴U� 0DWU൴V� )RUPX� YH� %൴U� +DI൴I� 6ÕNOHW� %ORN� ù൴IUH\H�
8\JXODPDVÕ��'RNWRUD�7H]൴��.RFDHO൴�hQ൴YHUV൴WHV൴��.RFDHO൴��7�UN൴\H�������

>��@� .�&�� *XSWD�� 6�.�� 3DQGH\�� ,�*�� 5D\�� 6�� 6DPDQWD�� &U\SWRJUDSKLFDOO\� 6LJQLILFDQW�
0'6�0DWULFHV�2YHU�)LQLWH�)LHOGV��$�%ULHI�6XUYH\�$QG�6RPH�*HQHUDOL]HG�5HVXOWV��
$GYDQFHV�LQ�0DWKHPDWLFV�RI�&RPPXQLFDWLRQV��9RO������1R�����������

>��@� .��.KRR��7��3H\ULQ��$�<��3RVFKPDQQ��+��<DS��)2$0��6HDUFKLQJ�IRU�+DUGZDUH�
2SWLPDO�631�6WUXFWXUHV�DQG�&RPSRQHQWV�ZLWK�D�)DLU�&RPSDULVRQ��&+(6�������
/1&6��9RO��������SS����������������

>��@� 5�� =KDR�� %��:X�� 5�� =KDQJ�� 4�� =KDQJ�� 'HVLJQLQJ� 2SWLPDO� ,PSOHPHQWDWLRQV� RI�
/LQHDU�/D\HUV��)XOO�9HUVLRQ���&U\SWRORJ\�H3ULQW�$UFKLYH��5HSRUW�����������������

>��@� 6��/L��6��6XQ��&��/L��=��:HL�YH�/��+X��&RQVWUXFWLQJ�/RZ��ODWHQF\�,QYROXWRU\�0'6�
PDWULFHV�ZLWK�/LJKWZHLJKW�&LUFXLWV��,$&5�7UDQVDFWLRQV�RQ�6\PPHWULF�&U\SWRORJ\��
9RO�����SS����±����������

>��@� &�� %HLHUOH�� 7�� .UDQ]�� *�� /HDQGHU�� /LJKWZHLJKW� 0XOWLSOLFDWLRQ� LQ� *)� 2n �� ZLWK�
$SSOLFDWLRQV�WR�0'6�0DWULFHV��&5<372�������/1&6��9RO���������SS�����±�����
�����

>��@� '��7RK��-��7HR��.��.KRR��6�0��6LP��/LJKWZHLJKW�0'6�6HULDO�7\SH�0DWULFHV�ZLWK�
0LQLPDO�)L[HG�;25�&RXQW��$)5,&$&5<37�������/1&6��9RO���������SS����±����
�����
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>��@� .�&�� *XSWD�� ,�*�� 5D\�� 2Q� &RQVWUXFWLRQV� RI� 0'6� 0DWULFHV� IURP� &RPSDQLRQ�
0DWULFHV�IRU�/LJKWZHLJKW�&U\SWRJUDSK\��&'�$5(6�������/1&6��9RO��������SS��
��±���������

>��@� 7�� .UDQ]�� *�� /HDQGHU�� .�� 6WRIIHOHQ�� )�� :LHPHU�� 6KRUWHU� /LQHDU� 6WUDLJKW�/LQH�
3URJUDPV�IRU�0'6�0DWULFHV��,$&5�7UDQVDFWLRQV�RQ�6\PPHWULF�&U\SWRORJ\��9RO��
������1R�����SS�������

>��@� 3�6�/�0��%DUUHWR��0��-��6LPSOtFLR��&8583,5$����$�%ORFN�&LSKHU�IRU�&RQVWUDLQHG�
3ODWIRUPV�� ��WK� %UD]LOLDQ� 6\PSRVLXP� RQ� &RPSXWHU� 1HWZRUNV� DQG� 'LVWULEXWHG�
6\VWHPV�������

>��@� 7�3�� %HUJHU�� &RQVWUXFWLRQ� RI� 5HFXUVLYH�0'6�'LIIXVLRQ� /D\HUV� IURP�*DELGXOLQ�
&RGHV��,1'2&5<37�������/1&6��9RO��������SS���������������

>��@� '��$XJRW��0��)LQLDV]��'LUHFW�&RQVWUXFWLRQ�RI�5HFXUVLYH�0'6�'LIIXVLRQ�/D\HUV�
8VLQJ�6KRUWHQHG�%&+�&RGHV��)6(�������/1&6��9RO�������SS�������������

>��@� .�&�� *XSWD�� ,�*�� 5D\�� &U\SWRJUDSKLFDOO\� 6LJQLILFDQW� 0'6� 0DWULFHV� %DVHG� RQ�
&LUFXODQW� DQG� &LUFXODQW�OLNH� 0DWULFHV� IRU� /LJKWZHLJKW� $SSOLFDWLRQV�� &U\SWRJU��
&RPPXQ���9RO�����SS����������������

>��@� 3��-XQRG��6��9DXGHQD\��3HUIHFW�'LIIXVLRQ�3ULPLWLYHV�IRU�%ORFN�&LSKHUV��6$&�������
/1&6��9RO��������SS��������������

>��@� 6�0��6LP��.��.KRR��)��2JJLHU��7��3H\ULQ��/LJKWZHLJKW�0'6�,QYROXWLRQ�0DWULFHV��
)6(�������/1&6��9RO��������SS����������������

>��@� 0�� .�� 3HKOLYDQRJOX�� 0�� 7�� 6DNDOOL�� 6�� $NOH\OHN�� 1�� 'XUX� YH� 9�� 5LMPHQ��
*HQHUDOLVDWLRQ� RI� +DGDPDUG�0DWUL[� WR� *HQHUDWH� ,QYROXWRU\�0'6�0DWULFHV� IRU�
/LJKWZHLJKW�&U\SWRJUDSK\��,(7�,QIRUPDWLRQ�6HFXULW\��9RO������SS�����±����������

>��@� 0��6DMDGLHK��0��'DNKLODOLDQ��+��0DOD��%��2PRRPL��2Q�&RQVWUXFWLRQ�RI�,QYROXWRU\�
0'6�0DWULFHV�IURP�9DQGHUPRQGH�0DWULFHV�LQ�*)� 2q ���'HV��&RGHV�&U\SWRJU���9RO��
����SS�����±����������

>��@� -�� *XR�� 7�� 3H\ULQ��$�� 3RVFKPDQQ�� 7KH� 3+2721� )DPLO\� RI� /LJKWZHLJKW� +DVK�
)XQFWLRQV��&5<372�������/1&6��9RO��������SS����������������

>��@� 6��:X��0��:DQJ��:��:X��5HFXUVLYH�'LIIXVLRQ� /D\HUV� IRU� �/LJKWZHLJKW��%ORFN�
&LSKHUV�DQG�+DVK�)XQFWLRQV��6$&�������/1&6��9RO��������SS�����±����������

>��@� +��;X��<��=KHQJ��;��/DL��&RQVWUXFWLRQ�RI�3HUIHFW�'LIIXVLRQ�/D\HUV� IURP�/LQHDU�
)HHGEDFN�6KLIW�5HJLVWHUV��,(7�,QIRUPDWLRQ�6HFXULW\��9RO�����1R�����SS�����±�����
�����

>��@� .�&�� *XSWD�� 6�.�� 3DQGH\�� $�� 9HQNDWHVZDUOX�� 2Q� WKH� 'LUHFW� &RQVWUXFWLRQ� RI�
5HFXUVLYH�0'6�0DWULFHV��'HVLJQV��&RGHV�DQG�&U\SWRJUDSK\��9RO������SS���������
�����
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>��@� 6��6DUNDU��+��6\HG��$QDO\VLV�RI�7RHSOLW]�0'6�0DWULFHV��$&,63�������/1&6��9RO��
�������SS�������������

>��@� 4��/L��%��:X��=��/LX��'LUHFW�&RQVWUXFWLRQV�RI� �,QYROXWRU\��0'6�0DWULFHV� IURP�
%ORFN�9DQGHUPRQGH�DQG�&DXFK\�/LNH�0DWULFHV��:$,),�������/1&6��9RO���������
SS�����±����������

>��@� $��9LVFRQWL��&��9��6FKLDYR��5��3HUDOWD�� ,PSURYHG�XSSHUERXQGV� IRU� WKH� H[SHFWHG�
FLUFXLW�FRPSOH[LW\�RI�GHQVH�V\VWHPV�RI�OLQHDU�HTXDWLRQV�RYHU�*)�����,QI��3URFHVV��
/HWW���9RO�������SS���±��������

>��@� &�� 3DDU�� 2SWLPL]HG� $ULWKPHWLF� IRU� 5HHG�6RORPRQ� (QFRGHUV�� ����� ,(((�
,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QIRUPDWLRQ�7KHRU\��SS������������

>��@� -��%R\DU��5��3HUDOWD��$�1HZ�&RPELQDWLRQDO�/RJLF�0LQLPL]DWLRQ�7HFKQLTXH�ZLWK�
$SSOLFDWLRQV�WR�&U\SWRORJ\��6($�������/1&6��9RO��������SS����������������

>��@� -��%R\DU��3��0DWWKHZV��5��3HUDOWD��/RJLF�0LQLPL]DWLRQ�7HFKQLTXHV�ZLWK�$SSOLFDWLRQV�
WR�&U\SWRORJ\��-RXUQDO�RI�&U\SWRORJ\��9RO������SS�����±����������

>��@� -��%R\DU��0��*��)LQG��5��3HUDOWD��/RZ�'HSWK��/RZ�6L]H�&LUFXLWV�IRU�&U\SWRJUDSKLF�
$SSOLFDWLRQV��%)$������������

>��@� -�� %R\DU�� 0�� *�� )LQG�� 5�� 3HUDOWD�� 6PDOO� /RZ�GHSWK� &LUFXLWV� IRU� &U\SWRJUDSKLF�
$SSOLFDWLRQV��&U\SWRJUDSK\�DQG�&RPPXQLFDWLRQV��9RO������1R�����SS�����±����������

>��@� *�*��*X]HO��0�7��6DNDOOÕ��6��$NOH\OHN��9��5LMPHQ��<��dHQJHOOHQPLú��$�1HZ�0DWUL[�
)RUP� WR� *HQHUDWH�$OO� �� î� �� ,QYROXWRU\�0'6�0DWULFHV� RYHU�

2m
� �� ,QIRUPDWLRQ�

3URFHVVLQJ�/HWWHUV��9RO������SS�������������
>��@� �0�7�� 6DNDOOÕ�� 6��$NOH\OHN��.�$NNDQDW��9��5LMPHQ��2Q� WKH�$XWRPRUSKLVPV� DQG�

,VRPRUSKLVPV� RI� 0'6� 0DWULFHV� DQG� WKHLU� (IILFLHQW� ,PSOHPHQWDWLRQV�� 7XUNLVK�
-RXUQDO�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH��9RO������1R�����SS������
����������

>��@� .��6WRIIHOHQ��2SWLPL]LQJ�6�%R[�,PSOHPHQWDWLRQV�IRU�6HYHUDO�&ULWHULD�8VLQJ�6$7�
6ROYHUV��)6(�������/1&6��9RO�������SS�����±�����6SULQJHU�������

>��@� -�� -HDQ�� 7�� 3H\ULQ�� 6�0�� 6LP�� -�� 7RXUWHDX[�� 2SWLPL]LQJ� ,PSOHPHQWDWLRQV� RI�
/LJKWZHLJKW�%XLOGLQJ�%ORFNV��,$&5�7UDQV��6\PPHWULF�&U\SWRO���9RO��������1R�����
SS�����±����������

>��@� &��:ROI��<RV\V�2SHQ�6\QWKHVLV�6XLWH��DYDLODEOH�DW��KWWS���ZZZ�FOLIIRUG�DW�\RV\V��
>��@� 5�.�� %UD\WRQ�� $�� 0LVKFKHQNR�� ^$%&�`� $Q� $FDGHPLF� ,QGXVWULDO� 6WUHQJWK�

9HULILFDWLRQ�7RRO��&$9�������9RO��������/1&6��SS����±����������
>��@� 6��$NOH\OHN��9��5LMPHQ��0�7��6DNDOOÕ��(��g]W�UN��(IILFLHQW�0HWKRGV� WR�*HQHUDWH�

&U\SWRJUDSKLFDOO\�6LJQLILFDQW�%LQDU\�'LIIXVLRQ�/D\HUV��,(7�,QIRUPDWLRQ�6HFXULW\��
9RO������1R�����SS���������������
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>��@� 0�7��6DNDOOÕ��6��$NOH\OHN��%��$VODQ��(��%XOXú��)��%�\�NVDUDoR÷OX�6DNDOOÕ��2Q�WKH�
&RQVWUXFWLRQ�RI����î����DQG����î����%LQDU\�0DWULFHV�ZLWK�*RRG�,PSOHPHQWDWLRQ�
3URSHUWLHV� IRU� /LJKWZHLJKW� %ORFN� &LSKHUV� DQG� +DVK� )XQFWLRQV�� 0DWKHPDWLFDO�
3UREOHPV�LQ�(QJLQHHULQJ��9RO��������SS�������������
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1IPXIQ�/YVX�4ILPMZERS˓PY���)PMJ�&MPKI�/EZYR

+ʘ:)20ˢ/�9=+90%1%0%6-2- 
,)()*0)=)2�*ˢ>ˢ/7)0�7%0(-6-0%6 
:)�&920%6%�/%6̈-�%0-2%&ˢ0)')/�

ʔ20)10)6

Bölüm 10

&Y�FʯPʳQHI�ʯ^IPPMOPI�KʳZIRPMO�Y]KYPEQEPEV�RHE�OYPPER�PER�HSRER�Q�ZI�]E^�-
P�Q�FMPỈIRPIVMRM�LIHIJ�EPER��FY�FMPỈIRPIV�OE]REOP��WMWXIQ�KʳZIRPMO�Eʡ�OPEV�R��
ZI�XILHMXPIVMRM�ERPEQE]��EQEʡPE]ER��FS^YGY��MRZEWMZI��FS^YGY�SPQE]ER��RSR�
��MRZEWMZI�ZI�]EV��FS^YGY��WIQM���MRZEWMZI�JM^MOWIP�WEPH�V��XʳVPIVMRMR�OETWEQP��
MRGIPIQIWMRI�]IV�ZIVMPQIOXIHMV��*M^MOWIP�WEPH�V�HER�OEW�X��]IXOMPIRHMVQI��EYX-
LSVM^EXMSR�SPQEHER��OVMTXSKVEJMO�FMPỈIRPIVMR�ZI]E�OVMTXSKVEJMO�EPKSVMXQEPE-
V�R�ʯ^IPPMOPI�]E^�P�Q�ZI�HSRER�Q�Y]KYPEQEPEV�R�R�^E]�ƽ�˓�RHER�JE]HEPER�PEVEO�
WMWXIQ�LEOO�RHE�ERPEQP��FMPKM�ʡ�OEV�Q�H�V��&Y�FʯPʳQHI�E]V�GE��JM^MOWIP�WEPH�-
V�PEVE�OEV̉��EP�REFMPIGIO�QIZGYX�ʯRPIQPIV�ZI�FY�ʯRPIQPIVMR�KʳZIRPMO� MRGIPI-
QIPIVM�ʳ^IVMRI�XIQIP�FMV�EPX]ET��WYRYPQEOXEH�V��&YRYR�]ER��W�VE��OVMTXSKVEJMO�
FMPỈIRPIVMR�ZI�KʳZIRPMO�TVSXSOSPPIVMRMR�HSRER�Q�ZI�]E^�P�Q�Y]KYPEQEPEV��MʡMR�
KʳZIRPMO�HI˓IVPIRHMVQIPIVM�HIXE]PERH�V�PQ�̉X�V�

������,å7åđ

*�YHQO൴N�X\JXODPDODUÕQÕQ�WDVDUÕP�WHPHO൴QGH��NU൴SWRJUDI൴�YH�NU൴SWDQDO൴]�\|Q-
WHPOHU൴Q൴�൴oHUHQ�NU൴SWRORM൴�E൴O൴P൴�\DWDU��.U൴SWRJUDI൴��J�YHQV൴]�KDEHUOHúPH�RUWD-
PÕ��]HU൴QGHQ��J|QGHU൴F൴�YH�DOÕFÕ�WDUDIODUÕ�DUDVÕQGD�YHU൴Q൴Q�J൴]O൴O൴N��FRQI൴GHQW൴D-
O൴W\���E�W�QO�N��൴QWHJU൴W\��YH�NXOODQÕODE൴O൴UO൴N��DYD൴ODE൴O൴W\��J൴E൴�E൴OJ൴�J�YHQO൴÷൴�
൴ONHOHU൴QH�ED÷OÕ�NDODUDN�൴OHW൴OPHV൴Q൴�VD÷OD\DQ�\|QWHPOHUG൴U��G൴÷HU�E൴U�൴IDGH\OH�
E൴U�NU൴SWRV൴VWHP൴Q�E�W�Q�G�U���.U൴SWDQDO൴]�൴VH��NU൴SWRV൴VWHPOHU൴Q�WHRU൴N�]D\ÕI-
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OÕNODUÕQGDQ�ID\GDODQÕODUDN��PDWHPDW൴NVHO�DQDO൴]൴Q൴Q�\DSÕOPDVÕ��NU൴SWRV൴VWHP൴Q�
NÕUÕOPDVÕ��DQODPÕQD�JHO൴U��.U൴SWDQDO൴]�VDOGÕUÕODUÕQD�GD\DQÕNOÕ�E൴U�NU൴SWRV൴VWHP�
WDVDUÕPÕ�|QHPO൴�DoÕN�SUREOHPOHUGHQ�E൴U൴G൴U��.U൴SWRJUDI൴�YH�NU൴SWDQDO൴]�DOW�GDO-
ODUÕQGDQ�ROXúDQ�NU൴SWRORM൴�E൴O൴P൴��YHU൴Q൴Q�E�W�Q�\OH�NRUXQPDVÕ�YH�DOÕFÕ�WDUDIÕQD�
൴OHW൴OPHV൴�DPDoOÕ��NU൴SWRJUDI൴N�DOJRU൴WPDODUÕQ��|UQH÷൴Q�ú൴IUHOHPH�DOJRU൴WPDODUÕ��
YH\D�NU൴SWRJUDI൴N�\DSÕODUÕQ�WDVDUÕPÕ�YH�EX�V൴VWHPOHU൴Q�J�YHQO൴N�VHY൴\HOHU൴Q൴Q�
DUWWÕUÕOPDVÕ�൴OH�൴OJ൴OHQ൴U��ù൴IUHOHPH�DOJRU൴WPDODUÕ�WDVDUÕPÕQGD�NXOODQÕODQ�|QHPO൴�
E൴OHúHQOHU��EX�E൴OHúHQOHU൴Q�J�YHQO൴N�X\JXODPDODUÕ�YH�NU൴SWDQDO൴]�\|QWHPOHU൴\OH�
൴OJ൴O൴�NDSVDPOÕ�E൴OJ൴\H�>�@��>�@¶GHQ�HU൴ú൴OHE൴O൴U�

7HNQRORM൴Q൴Q�JHO൴úPHV൴\OH�DUWDQ�ND\QDN�NÕVÕWOÕ�F൴KD]�NXOODQÕPÕ�J�YHQO൴N�U൴VN-
OHU൴Q൴�GH�EHUDEHU൴QGH�JHW൴U൴U��$]DOWÕOPÕú�J�o�W�NHW൴P൴��GDKD�D]�KHVDSODPD�J�F���
GDKD�D]�EHOOHN�NXOODQÕPÕ�YH�GDKD�D]�J�o�ND\QD÷Õ�JHUHNV൴Q൴P൴QH�VDK൴S�EX�F൴-
KD]ODU��|]HOO൴NOH�GRQDQÕP�J�YHQO൴N�DoÕNODUÕQGDQ�ID\GDODQDQ�I൴]൴NVHO�VDOGÕUÕODUD�
GD�PDUX]�NDOÕUODU��'�ú�N�൴úOHP�J�F��YH�G�ú�N�EHOOHN�NDSDV൴WHV൴\OH�EX�F൴KD]ODU�
൴o൴Q� \�NVHN� VHY൴\HO൴� J�YHQO൴N� o|]�POHU൴Q൴Q� VD÷ODQPDVÕ� DoÕN� SUREOHPOHUGHQ�
E൴U൴G൴U��)൴]൴NVHO�VDOGÕUÕODU��GRQDQÕPVDO�F൴KD]D��|UQH÷൴Q�o൴SH��GR÷UXGDQ�HU൴ú൴P�
YH\D�HQ�D]ÕQGDQ�|Oo�P�\DSDE൴OHFHN�\DNÕQOÕNWD�ROPD\Õ�JHUHNW൴UHQ��F൴KD]ODUGDQ�
E൴OJ൴�VÕ]GÕUPD\Õ�YH\D�F൴KD]�൴úOH\൴ú൴Q൴�PDQ൴S�OH�HWPH\൴�DPDoOD\DQ�VDOGÕUÕODU-
GÕU��$÷�NDWPDQÕ�\D�GD�\D]ÕOÕP�NDWPDQÕ�VDOGÕUÕODUÕQÕQ�DNV൴QH�|]HO�GRQDQÕP��DUDo�
YH�E൴OJ൴�E൴U൴N൴P൴�VDK൴E൴�ROPD\Õ�GD�JHUHNW൴U൴UOHU��.XOODQÕP�DODQÕ�JHQHOO൴NOH�ú൴I-
UHOHPH�YH\D�N൴PO൴N�GR÷UXODPD�DGÕPODUÕQÕQ��DXWKHQW൴FDW൴RQ��DWODQPDVÕQD�GD-
\DQÕU��%X�GXUXPGD�E൴OJ൴�VÕ]GÕUPD\Õ�VD÷OD\DQ�E൴OHúHQ�ú൴IUHOHPH�DOJRU൴WPDVÕQÕQ�
J൴]O൴�DQDKWDUÕ�ROXU��)൴]൴NVHO�VDOGÕUÕODUÕQ�NU൴SWRDQDO൴]GHQ�WHPHO�IDUNÕ��ú൴IUHOHPH�
DOJRU൴WPDVÕQÕQ�J�YHQO൴N�DoÕ÷ÕQGDQ�GH÷൴O�EX�DOJRU൴WPDQÕQ�JHUoHNOHQPHV൴QGHN൴�
KDWDODUGDQ�\DUDUODQPDVÕGÕU��'൴÷HU�E൴U�൴IDGH\OH��NU൴SWRDQDO൴]GH�DOJRU൴WPD�PDWH-
PDW൴NVHO�RODUDN�DQDO൴]�HG൴OHUHN�DOJRU൴WPDQÕQ�DoÕNODUÕ�WHVS൴W�HG൴O൴UNHQ��I൴]൴NVHO�
VDOGÕUÕODUGD�DOJRU൴WPDQÕQ�JHUoHNOHQPHV൴QGHN൴�YH�oDOÕúWÕUÕODQ�F൴KD]��]HU൴QGHN൴�
J�YHQO൴N�DoÕNODUÕQD�RGDNODQÕOÕU�

%X�E|O�PGH�NU൴SWRV൴VWHPOHU� ൴o൴Q�|QHPO൴�E൴U� WHKG൴W�ROXúWXUDQ� I൴]൴NVHO� VDOGÕUÕ�
W�UOHU൴��EX�VDOGÕUÕODUD�VHEHS�RODQ�J�YHQO൴N�DoÕNODUÕ�YH�EX�J�YHQO൴N�DoÕNODUÕQD�
NDUúÕ�DOÕQDFDN�|QOHPOHU�NDSVDPOÕ�E൴U�úHN൴OGH�VXQXOPXúWXU�

dDOÕúPDQÕQ� ൴OHUOH\HQ� E|O�POHU൴� úX� úHN൴OGH� G�]HQOHQP൴úW൴U�� %|O�P� ����¶GH�
I൴]൴NVHO� VDOGÕUÕODU� VÕQÕIODQGÕUÕODUDN��KHU�E൴U� VÕQÕID�D൴W� VDOGÕUÕODU�DoÕNODQPÕú�YH�
EX�VDOGÕUÕQÕQ�KHGHI�DOGÕ÷Õ�J�YHQO൴N�DoÕNODUÕ�YHU൴OP൴úW൴U��%|O�P�����¶WH�൴VH�VÕ-
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QÕIODQGÕUÕODQ�KHU�E൴U� I൴]൴NVHO� VDOGÕUÕ\D�NDUúÕ� DOÕQDE൴OHFHN�|QOHPOHU�YHU൴OHUHN��
VRQUDVÕQGD�EX�|QOHPOHU�JUXSODQGÕUÕODUDN�|]HWOHQP൴úW൴U��6RQ�E|O�PGH�൴VH�oDOÕú-
PDGD�YHU൴OHQ�NDSVDPOÕ�E൴OJ൴OHU�|]HWOHQP൴úW൴U�

10.2. +å?å08*1�8&1).7.1&7

%X�E|O�PGH�I൴]൴NVHO�VDOGÕUÕODUÕQ�VÕQÕIODQGÕUÕOPDVÕ�YH�I൴]൴NVHO�VDOGÕUÕ�W�UOHU൴�HOH�
DOÕQPDNWDGÕU��)൴]൴NVHO�VDOGÕUÕODU�X\JXODQGÕ÷Õ�GHYUH��]HU൴QGH�\DUDWWÕ÷Õ�HWN൴�DoÕ-
VÕQGDQ�ER]XFX�VDOGÕUÕODU��ER]XFX�ROPD\DQ�VDOGÕUÕODU�YH�\DUÕ�ER]XFX�VDOGÕUÕODU�
ROPDN��]HUH��o�DQD�JUXSWD�VÕQÕIODQGÕUÕOPDNWDGÕU��7DEOR�����¶GH�I൴]൴NVHO�VDOGÕUÕ�
VÕQÕIODUÕ�YH�EX�VÕQÕIODUGD�\HU�DODQ�VDOGÕUÕ�W�UOHU൴�YHU൴OP൴úW൴U�

9FGQT�������+N_NPXJQ�8FQIæWæQFWæS�8æSæKQFSIæWæQRFXæ

%R]XFX�6DOGÕUÕODU %R]XFX�2OPD\DQ�6DOGÕUÕODU <DUÕ�%R]XFX�6DOGÕUÕODU

7HUV൴QH�0�KHQG൴VO൴N� 
�5HYHUVH�(QJLQHHULQJ�

<DQ�.DQDO�6DOGÕUÕODUÕ� 
�6LGH�&KDQQHO�$WWDFNV�

8OWUDY൴\ROH��0RU|WHVL��
,úÕQ�6DOGÕUÕODUÕ��8OWUDYLROHW�±�

89�$WWDFNV��
'HU൴QOHPHV൴QH�$UDúWÕUPD�

�0LFURSURELQJ�
.DED�.XYYHW�6DOGÕUÕODUÕ� 
�%UXWH�)RUFH�$WWDFNV�

øOHU൴�*|U�QW�OHPH�6DOGÕUÕODUÕ�
�$GYDQFHG�,PDJLQJ�$WWDFNV�

- +DWD�2OXúWXUPD�6DOGÕUÕODUÕ�
�)DXOW�,QMHFWLRQ�$WWDFNV�

$NW൴I�)RWRQ�3UREODPD� 
�$FWLYH�3KRWRQ�3URELQJ�

- 9HU൴�.DOÕQWÕVÕ�6DOGÕUÕODUÕ� 
�'DWD�5HPDQHQFH�

2SW൴N�+DWD�2OXúWXUPD�
6DOGÕUÕODUÕ��2SWLFDO�)DXOW�

,QMHFWLRQ�$WWDFNV�

+HU�VÕQÕID�D൴W�I൴]൴NVHO�VDOGÕUÕ�W�UOHU൴�DúD÷ÕGDN൴�DOW�E|O�POHUGH�YHU൴OP൴úW൴U�

��������'T_ZHZ�8FQIæWæQFW

%R]XFX� VDOGÕUÕODU� ൴VP൴QGHQ� GH� DQODúÕODFD÷Õ� �]HUH� X\JXODQGÕ÷Õ� GHYUH\൴� NXO-
ODQÕOPD]�KkOH�JHW൴U൴U�\D�GD�VDOGÕUÕ�JHUoHNOHúW൴÷൴QH�GD൴U�GHO൴O�EÕUDNÕU��%R]XFX�
VDOGÕUÕODU��NXOODQÕODQ�o൴S൴Q�൴o�E൴OHúHQOHU൴QH�GR÷UXGDQ�HU൴úHE൴OPHN�൴o൴Q�F൴KD]ÕQ�
DoÕOPDVÕ��GHSDFNDJ൴QJ��൴úOHP൴Q൴�JHUHNW൴U൴U��%X�൴úOHP�VÕUDVÕ\OD��

�x SDNHWWHQ�oÕNDUPD��GHFDSVXODW൴RQ��YH
�x oÕNDUÕODQ�NDWPDQODUÕQ�D\UÕ�D\UÕ�൴úOHQPHV൴��GHSURFHVV൴QJ�

DúDPDODUÕQGDQ�ROXúXU��ùHN൴O�����¶GH�EX�DGÕPODUGD�\DSÕODQ�൴úOHU�YHU൴OP൴úW൴U��
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đJPNQ�������'T_ZHZ�8FQIæWæQFWæS�åĒQJR�&ĒFRFQFWæ

3DNHWWHQ�oÕNDUPD�൴úOHP൴�VRQXQGD�F൴KD]ÕQ�o൴S൴�DoÕ÷D�oÕNDU��%X�൴úOHP�Q൴WU൴N�DV൴W�
NXOODQÕODUDN�HOOH�\DSÕODE൴OHFH÷൴�J൴E൴�SDNHWWHQ�oÕNDUPD�PDN൴QHOHU൴� ൴OH�GH�oRN�
GDKD�PDVUDIOÕ�DQFDN�X÷UDúVÕ]�úHN൴OGH�X\JXODQDE൴O൴U��3DNHWWHQ�oÕNDUPD�DúDPD-
VÕQGDQ�VRQUD��E൴UGHQ�ID]OD�NDWPDQD�VDK൴S�NDUPDúÕN�o൴SOHU൴Q� ൴QFHOHQHE൴OPHV൴�
൴o൴Q�NDWPDQODUÕQÕQ�WHNHU�WHNHU�oÕNDUÕOPDVÕ�E൴UE൴U൴QGHQ�D\UÕOPDVÕ�YH�൴úOHQPHV൴�
JHUHN൴U��

d൴S�KDNNÕQGD�E൴OJ൴�HG൴QPHN�൴o൴Q�WHUV൴QH�P�KHQG൴VO൴N�YH�YH\D�GHU൴QOHPHV൴QH�
DUDúWÕUPD�൴úOHP൴�\DSÕOÕU��7HUV൴QH�P�KHQG൴VO൴N��G൴M൴WDO�NDPHUDOÕ�RSW൴N�P൴NURV-
NRS�NXOODQÕODUDN�o൴S൴Q�NDWPDQ�NDWPDQ�൴QFHOHQPHV൴��WUDQV൴VW|U�YH�DUD�ED÷ODQWÕ-
ODUÕQ�KDU൴WDODQPDVÕ�YH�EX�E൴OJ൴OHU��]HU൴QH�oDOÕúÕOPDVÕGÕU��7HUV൴QH�P�KHQG൴VO൴N��
EHOOHN� W൴SOHU൴QGHQ�E൴OJ൴�RNXQDUDN�� F൴KD]ÕQ� ൴o�\DSÕVÕQÕ�YH� ൴úOHY൴Q൴�|÷UHQPH\൴�
DPDoODU��6DOGÕUJDQ��YHU൴�YH�DGUHV�\ROX�ED÷ODQWÕ�\DSÕODUÕQÕ� ൴QFHOH\HUHN�520�
�5HDG�RQO\�PHPRU\�±�6DOW�2NXQDE൴O൴U�%HOOHN���65$0��6WDW൴F�UDQGRP�DFFHVV�
PHPRU\�±�6WDW൴N�5DVWJHOH�(U൴ú൴PO൴�%HOOHN���((3520��(OHFWU൴FDOO\�HUDVDEOH�
SURJUDPPDEOH�UHDG�RQO\�PHPRU\�±�(OHNWU൴NVHO�2ODUDN�6൴O൴QHE൴O൴U�6DOW�2NX-
QXU�%HOOHN��YH�$/8��$U൴WKPHW൴F�/RJ൴F�8Q൴W�±�$U൴WPHW൴N�0DQWÕN�%൴U൴P൴��J൴E൴�
E൴U൴POHU൴�WDQÕPOD\DE൴O൴U�>�@��

'HU൴QOHPHV൴QH� DUDúWÕUPD� ൴OH� GHYUH�o൴S൴Q� RSW൴N�P൴NURVNRS� DOWÕQGD� GHWD\OÕ� YH�
KDVVDV�RODUDN�൴QFHOHQPHV൴\OH��GHYUHQ൴Q�൴o�\�]H\൴QH�GR÷UXGDQ�P�GDKDOH�HG൴O-
PHV൴�VD÷ODQÕU��%X�൴úOHP�൴o൴Q�|QFHO൴NOH�OD]HU�NHV൴F൴�൴OH�SDV൴YDV\RQ�RODUDN�DG-
ODQGÕUÕODQ�GHYUH\൴�|UWHQ�YH�DO�P൴Q\XP�ED÷ODQWÕ�KDWODUÕ�YH�൴\RQ�VDOGÕUÕVÕQGDQ�
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NRUX\DQ� WDEDND� NDOGÕUÕOPDOÕ� YH\D� GHO൴QPHO൴G൴U�� 'DKD� VRQUD� GHU൴QOHPHV൴QH�
DUDúWÕUPD�൴VWDV\RQX�NXOODQÕODUDN�GHU൴QOHPHV൴QH�DUDúWÕUPD�൴úOHP൴�EDúODWÕOÕU�YH�
o൴S�KDNNÕQGD�GHWD\OÕ�E൴OJ൴�HG൴Q൴O൴U��%X�DúDPDGD�o൴S��]HU൴QGHN൴�DNW൴Y൴WHOHU�൴]OH-
QHE൴O൴U��EHOOHNWHQ�J൴]O൴�DQDKWDU�J൴E൴�E൴OJ൴OHU�HG൴Q൴OHE൴O൴U�YH�KDWWD�WHVW�V൴Q\DOOHU൴�
J|QGHU൴O൴S�VRQXoODU�RNXQDE൴O൴U��6RQ�RODUDN�o൴S��]HU൴QGH�GH÷൴ú൴NO൴N�\DSÕOÕU�YH\D�
F൴KD]ÕQ�NRS\DVÕ�൴VWHQ൴OHQ�GH÷൴ú൴NO൴NOHU�൴OH��UHW൴O൴U��&൴KD]�KDNNÕQGD�HOGH�HG൴OHQ�
E൴OJ൴OHUGHQ�VRQUD�\DSÕODFDN�GH÷൴ú൴NO൴N�WHVS൴W�HG൴O൴U��%X�GH÷൴ú൴NO൴N�E൴U�YHU൴�\ROX-
QXQ�NHV൴OPHV൴�RODE൴O൴U��'H÷൴ú൴NO൴NOHU൴Q�X\JXODQDE൴OPHV൴�൴o൴Q�),%��)RFXVHG�,RQ�
%HDP±2GDNODQPÕú�ø\RQ�'HPHW൴�� ൴VWDV\RQODUÕ�NXOODQÕODE൴O൴U��),%�X\JXODPDN�
൴o൴Q��oR÷XQOXNOD�WHUV൴QH�P�KHQG൴VO൴N�൴OH��F൴KD]OD�൴OJ൴O൴�GHWD\OÕ�E൴OJ൴�VDK൴E൴�RO-
PDN�JHUHNO൴G൴U�

%R]XFX�VDOGÕUÕODUÕQ�W൴S൴N�E൴U�|UQH÷൴��YHU൴�WUDQVIHUOHU൴Q൴�J|UPHN�൴o൴Q�YHU൴�\ROXQD�
E൴U�NDEORQXQ�ED÷ODQPDVÕGÕU�>�@��%R]XFX�VDOGÕUÕODU�൴OH�൴OJ൴O൴�NDSVDPOÕ�E൴OJ൴\H�
>�@¶WHQ�HU൴ú൴OHE൴O൴U�

��������'T_ZHZ�4QRF^FS�8FQIæWæQFW

%R]XFX�ROPD\DQ�VDOGÕUÕODUÕQ�X\JXODQPDVÕ� ൴o൴Q�SDNHWWHQ�oÕNDUPD��NDWPDQOD-
UÕQD�D\ÕUPD�J൴E൴�KHUKDQJ൴�E൴U�|Q�KD]ÕUOÕN�JHUHNW൴UPH]��%X�VDOGÕUÕODU�VÕUDVÕQGD�
F൴KD]D�]DUDU�YHU൴OPH]�YH�VDOGÕUÕ�JHUoHNOHúW൴÷൴QH�GD൴U�KHUKDQJ൴�E൴U� ൴]�EÕUDNÕO-
PD]��&൴KD]�YH\D�o൴S�൴OH�GR÷UXGDQ�GH÷൴O�YROWDM��DNÕP��൴o�VDDW��FORFN���J൴U൴ú�oÕNÕú�
�,QSXW�2XWSXW�±�,�2��J൴E൴�DUD\�]OHU��]HU൴QGHQ�WHPDVD�JHo൴O൴U��%X�J൴E൴�WHPDVODU�
F൴KD]D�ED÷ODQDFDN�E൴U�WHVW�o൴S൴�൴OH�EDV൴WoH�JHUoHNOHúW൴U൴OHE൴O൴U��%R]XFX�ROPD\DQ�
VDOGÕUÕODU�JHQHO�RODUDN�PDVUDIOÕ�GH÷൴OG൴U�

%R]XFX�ROPD\DQ�VDOGÕUÕODU�GDYUDQÕú�DoÕVÕQGDQ�SDV൴I�YH�DNW൴I�RODUDN�൴N൴\H�D\UÕ-
OÕU��3DV൴I�VDOGÕUÕODU�X\JXODQÕUNHQ�I൴]൴NVHO�|]HOO൴NOHU�\DOQÕ]FD�J|]OHPOHQ൴U�YH\D�
|Oo�O�U��$NW൴I�VDOGÕUÕODU�X\JXODQÕUNHQ�൴VH��V൴VWHPGH�൴úOHY�ER]XNOX÷X�\DUDWPDN�
൴o൴Q� D\QÕ� ]DPDQGD� V൴VWHPH�P�GDKDOH� HG൴O൴U� >�@�� %R]XFX� ROPD\DQ� VDOGÕUÕODU�
\DQ�NDQDO�VDOGÕUÕODUÕ��NDED�NXYYHW�VDOGÕUÕODUÕ��KDWD�ROXúWXUPD�VDOGÕUÕODUÕ�YH�YHU൴�
NDOÕQWÕVÕ�VDOGÕUÕODUÕ�RODUDN�VÕQÕIODQGÕUÕODE൴O൴U��<DQ�NDQDO�VDOGÕUÕODUÕ�SDV൴I�VDOGÕ-
UÕODU�ROXS��NDED�NXYYHW�VDOGÕUÕODUÕ��KDWD�ROXúWXUPD�VDOGÕUÕODUÕ�YH�YHU൴�NDOÕQWÕVÕ�
VDOGÕUÕODUÕ�DNW൴I�VDOGÕUÕODUGÕU��<DQ�NDQDO�VDOGÕUÕODUÕ� WHPHO�RODUDN�� IDUNOÕ�|Oo�P�
PHWU൴NOHU൴QH� J|UH� ]DPDQODPD� DQDO൴]൴�� J�o� DQDO൴]൴�� HOHNWURPDQ\HW൴N� \D\ÕOÕP�
DQDO൴]൴�� DNXVW൴N� DQDO൴]൴� VDOGÕUÕODUÕ� RODUDN� VÕQÕIODQGÕUÕODE൴O൴UOHU�� ùHN൴O� ����¶GH�
ER]XFX� ROPD\DQ� VDOGÕUÕODUÕQ� VÕQÕIODQGÕUÕOPDVÕ� J|VWHU൴OPHNWHG൴U�� %XQXQ� \DQÕ�
VÕUD�\DQ�NDQDO�VDOGÕUÕODUÕ�DNW൴I�VDOGÕUÕODUOD�E൴UO൴NWH�NXOODQÕODE൴O൴U��
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đJPNQ�������'T_ZHZ�4QRF^FS�8FQIæWæQFWæS�8æSæKQFSIæWæQRFXæ

<DQ�NDQDO�VDOGÕUÕODUÕ��JHQHO�RODUDN�NU൴SWRV൴VWHP��]HU൴QGH�oHú൴WO൴�൴]OHPHOHU�YH�
|Oo�POHU�\DSDUDN�YH�EX�|Oo�POHU൴� ൴úOH\HUHN�E൴OJ൴�VÕ]GÕUPDN�RODUDN�WDQÕPOD-
QDE൴O൴U��ùHN൴O�����¶WH�GH�YHU൴OG൴÷൴�J൴E൴�EX�|Oo�POHU�oDOÕúPD�]DPDQÕ� >�@��J�o�
W�NHW൴P൴�>�@��HOHNWURPDQ\HW൴N�UDG\DV\RQ�>�@��RSW൴N�>�@��DNXVW൴N�>��@��oÕNWÕ�V൴Q-
\DOOHU൴�>��@�\DQ�NDQDO�E൴OJ൴OHU൴��VÕ]ÕQWÕODUÕ��RODE൴O൴U��

,Í��Íȱǻk������ȱ�����Ȧ�³Í�ȱ�����Ǽȱ
ȱ

���������ȱ

	�£��ȱ
�������ȱ
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đJPNQ�������0WNUYTXNXYJRQJWIJ�4WYF^F��æPFGNQJHJP�>FS�0FSFQ�'NQLNQJWN
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<DQ�NDQDO�VDOGÕUÕODUÕ��ER]XFX�ROPD\DQ�YH�SDV൴I�VDOGÕUÕODU�ROGX÷XQGDQ��ER]XFX�
VDOGÕUÕODU�൴OH�ER]XFX�ROPD\DQ�YH�DNW൴I�VDOGÕUÕODUD�NÕ\DVOD�XFX]�GRQDQÕP�NXOODQÕ-
ODUDN�JHUoHNOHúW൴U൴O൴U��%X�QHGHQOH��oR÷X�NU൴SWRJUDI൴N�F൴KD]��N൴ú൴VHO�E൴OJ൴VD\DUODU-
GDQ��DNÕOOÕ�NDUWODU�YH�5),'��5DG൴R�)UHTXHQF\�,GHQW൴I൴FDW൴RQ±5DG\R�)UHNDQVOÕ�
7DQÕPD�� J൴E൴� N�o�N�J|P�O�� F൴KD]ODUD� NDGDU�� ൴o൴Q� F൴GG൴� E൴U� WHKG൴W� ROXúWXUXU-
ODU�>�@��<DQ�NDQDO�VDOGÕUÕODUÕ� ൴OH�HOGH�HG൴OHQ�|Oo�POHU�VD\HV൴QGH��NU൴SWRV൴VWHP�
�]HU൴QGH�DoÕN�PHW൴Q�൴OH�ú൴IUHO൴�PHW൴Q�DUDVÕQGDN൴�൴O൴úN൴�E൴O൴QPHGHQ�J൴]O൴�DQDKWDU�
RUWD\D� oÕNDUÕODE൴O൴U��*൴]O൴� DQDKWDU� E൴U� NH]� HOGH� HG൴OG൴÷൴QGH� ú൴IUHO൴�PHWQ൴Q� o|-
]�OPHV൴�|QHPO൴�GH÷൴OG൴U��*൴]O൴�DQDKWDUÕ�EXOPDQÕQ�WHPHO�\DNODúÕPÕ��NU൴SWRV൴VWH-
P൴Q�JHUoHN�PDN൴QHOHUGHN൴�X\JXODPDVÕQGDQ�ID\GDODQÕODUDN��ú൴IUHOHPH�YH�ú൴IUH�
o|]PH� ൴úOHPOHU൴� VÕUDVÕQGD� IDUNOÕ� \DQ� NDQDO� VÕ]ÕQWÕODUÕ� |Oo�POHU൴� ൴OH� HOGH� HG൴-
OHQ�GH÷HUOHU൴Q�൴úOHQPHV൴G൴U�>��@��'൴÷HU�E൴U�\DQGDQ��&38��&HQWUDO�3URFHVV൴QJ�
8Q൴W±0HUNH]v� øúOHPF൴�%൴U൴P൴��YH�5$0��5DQGRP�$FFHVV�0HPRU\±5DVWJHOH�
(U൴ú൴PO൴�%HOOHN��DUDVÕQGDN൴�SHUIRUPDQV�ERúOX÷XQX�NDSDWDQ�|Q�EHOOHNOHU��FDFKH��
�]HU൴QH�GH�VDOGÕUÕODU�\DSÕOPDNWDGÕU��gQ�EHOOHNWH�ROXúDQ�\DNDODPD��K൴W��YH�NDoÕU-
PD��P൴VV��൴úOHPOHU൴�DUDVÕQGDN൴�]DPDQ�IDUNÕ�\DQ�NDQDO�VDOGÕUÕODUÕ�൴o൴Q�J�YHQO൴N�
DoÕNODUÕ�ROXúWXUPDNWDGÕU�>��@��6RQ�\ÕOODUGD�EX�VDOGÕUÕODU��PDN൴QH�|÷UHQPHV൴��GH-
U൴Q�|÷UHQPH�\|QWHPOHU൴�NXOODQÕODUDN�JHUoHNOHúW൴U൴OPHNWHG൴U�>��@��>��@�

<DQ�NDQDO�VDOGÕUÕODUÕ��NXOODQÕODQ�\DQ�NDQDO�E൴OJ൴V൴QH�J|UH�DúD÷ÕGDN൴�J൴E൴�VÕQÕI-
ODQGÕUÕODE൴O൴U�

�x =DPDQODPD�$QDO൴]൴�
�x *�o�$QDO൴]൴�
�x (OHNWURPDQ\HW൴N�<D\ÕOÕP�$QDO൴]൴�
�x $NXVW൴N�$QDO൴]൴�

%൴U� NU൴SWRV൴VWHPGH� RUWD\D� oÕNDE൴OHFHN� VÕ]ÕQWÕ� NDQDOODUÕ� WHPHOGH� GHSRODPD��
�VWRUDJH��YH�]DPDQODPD��W൴P൴QJ��NDQDOODUÕ�RODUDN�VÕQÕIODQGÕUÕODE൴O൴U�>��@��'H-
SRODPD� NDQDOODUÕQÕQ� DNV൴QH� ]DPDQODPD� NDQDOODUÕQGDQ� ]DPDQODPD� GH÷൴ú൴P൴�
൴OH� ID\GDODQDE൴O൴U�� 'HSRODPD� NDQDOODUÕ�� \D]ÕOÕPGD� GR÷UXGDQ� J|U�OHE൴OHFHN�
\D]PDo��UHJ൴VWHU��GH÷HU൴��V൴VWHP�oD÷UÕVÕ�JHU൴�G|Q�ú�GH÷HU൴�J൴E൴�V൴VWHP൴Q�ED]Õ�
IRQNV൴\RQHO�\|QOHU൴Q൴�RUWD\D�oÕNDUÕUNHQ��]DPDQODPD�NDQDOODUÕ�൴VH�V൴VWHP൴Q�WD-
PDPHQ�൴úOHYVHO�GDYUDQÕúÕQÕ�RUWD\D�oÕNDUDE൴OHQ�NDQDOODUGÕU�>��@�

=DPDQODPD� DQDO൴]൴� VDOGÕUÕODUÕQGD� DPDo�� NU൴SWRV൴VWHP൴Q� E൴U� ൴úOHP൴� oDOÕúWÕUÕU-
NHQ�KDUFDGÕ÷Õ� ]DPDQ��]HU൴QGHQ�KDVVDV�E൴OJ൴OHU൴� �|UQH÷൴Q�J൴]O൴� DQDKWDU�� HOGH�
HWPHNW൴U�� %൴U� NU൴SWRV൴VWHPGHN൴� SHUIRUPDQV� NDUDNWHU൴VW൴NOHU൴� J൴]O൴� DQDKWDU� YH�
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J൴UG൴��DoÕN�PHW൴Q�ú൴IUHO൴�PHW൴Q��൴N൴O൴V൴QH�ED÷OÕGÕU��.RFKHU������\ÕOÕQGD�\DSWÕ÷Õ�
oDOÕúPDVÕQGD�>�@��]DPDQODPD�NDQDOODUÕQGDQ�\DSÕODFDN�|Oo�POHU൴Q�]DPDQODPD�
DQDO൴]൴�VDOGÕUÕVÕQGD�NXOODQÕODE൴OHFH÷൴�I൴NU൴Q൴� ൴ON�NH]�RUWD\D�DWPÕúWÕU��%X�I൴N൴U��
E൴U� NU൴SWRV൴VWHPGH� IDUNOÕ� J൴UG൴� YHU൴OHU൴Q൴Q� ൴úOHQPHV൴� �ú൴IUHOHPH�ú൴IUH� o|]PH��
൴o൴Q�JHoHQ�V�UHOHU൴Q�GH��ú൴IUHOHPH�DOJRU൴WPDVÕQGD�\HU�DODQ�GDOODQPD��NRúXO�GX-
UXPODUÕ��5$0�±�|Q�EHOOHN�YHU൴�DNWDUÕPÕ�DUDVÕQGDN൴�]DPDQ�IDUNÕ��NXOODQÕODQ�NR-
PXW�N�PHOHU൴��,6±,QVWUXFW൴RQ�6HW��൴úOHPOHU൴QGHQ��oDUSPD��E|OPH�YE���GROD\Õ�
E൴UE൴UOHU൴QGHQ�IDUNOÕ�RODFD÷Õ�G�ú�QFHV൴QH�GD\DQÕU��dDOÕúPDGD��|]HOO൴NOH�56$�
�5൴YHVW±6KDP൴U±$GOHPDQ��YH�'൴II൴H±+HOOPDQ�DOJRU൴WPDODUÕ�൴o൴Q�]DPDQODPD�
DQDO൴]൴� VDOGÕUÕVÕ� \DSÕOPDVÕQÕ� |QOH\HQ� \|QWHPOHU� YHU൴OP൴úW൴U�� 'KHP� YH� DUND-
GDúODUÕ������\ÕOÕQGDN൴�oDOÕúPDODUÕQGD�>��@��൴ON�GHID�.RFKHU�WDUDIÕQGDQ�RUWD\D�
DWÕODQ�EX�I൴NU൴Q�SUDW൴N�E൴U�X\JXODPDVÕQÕ�JHUoHNOHúW൴UHUHN��]DPDQODPD�DQDO൴]൴�
VDOGÕUÕVÕ�൴OH�&$6&$'(�DNÕOOÕ�NDUWÕ��]HU൴QGH�J൴]O൴�DQDKWDUODUÕ�HOGH�HWP൴úOHUG൴U�

$OJRU൴WPD����¶GH��JHUoHN�ú൴IUH��ú৻IUH�� ൴OH�NXOODQÕFÕQÕQ�J൴UG൴÷൴�ú൴IUH�E൴OJ൴V൴Q൴Q�
�J৻U৻ú��D\QÕ�ROXS�ROPDGÕ÷Õ�NRQWURO�Q��\DSDQ�NDUV৻ODVW৻U�IRQNV൴\RQXQXQ�V|]GH�
NRGX�YHU൴OP൴úW൴U��%X�IRQNV൴\RQXQ�ú൴IUHOHPH�DOJRU൴WPDVÕ�X\JXODQGÕNWDQ�VRQUD�
NXOODQÕOGÕ÷Õ�YDUVD\ÕOGÕ÷ÕQGD�J�YHQO൴N�DoÕ÷Õ�ROXúWXUPDVÕ�EHNOHQ൴U��%X�NRG�SDU-
oDVÕ�JHUoHN�ú൴IUH�YH�J൴U൴OHQ�ú൴IUH\൴�EDúDUÕOÕ�E൴U�úHN൴OGH�NDUúÕODúWÕUÕU��\D]ÕOÕPVDO�
E൴U�KDWD�൴oHUPH]��$QFDN�\DQ�NDQDO�VDOGÕUÕODUÕQD�NDUúÕ�J�YHQV൴]�E൴U�NRGGXU��.R-
GXQ�oDOÕúPD�]DPDQÕ��J൴U൴ú൴Q�ú൴IUH\H�\DNÕQOÕ÷Õ�൴OH�GR÷UXVDO�RODUDN�DUWPDNWDGÕU��
%X�NRG��]HU൴QGH�UDNDPODUGDQ� !{0,1, 9} �ROXúDQ���KDQHO൴�E൴U�ú൴IUHQ൴Q�NÕUÕOPDVÕ�
൴o൴Q�HQ�N|W��NRúXOGD�NDED�NXYYHW�൴OH�  u u u10,000 (10 10 10 10) �GHQHPH�\DS-
PDN�JHUHN൴UNHQ�]DPDQODPD�DQDO൴]൴� VDOGÕUÕVÕ� ൴OH�  u40 (4 10) � GHQHPH�\HWHUO൴�
RODFDNWÕU��ù൴IUH\H�KDUI�YH�VHPEROOHU൴Q�GH�GkK൴O�ROPDVÕ�YH�ú൴IUH�X]XQOX÷XQXQ�
DUWPDVÕ\OD�NDED�NXYYHW�YH�]DPDQODPD�DQDO൴]൴�VDOGÕUÕODUÕQÕQ�GHQHPH�VD\ÕODUÕ�
DUDVÕQGDN൴�IDUN�GDKD�GD�\�NVHOHFHNW൴U��d�QN��NDED�NXYYHW� ( )mO n ��]DPDQODPD�
DQDO൴]൴� VDOGÕUÕVÕ� ൴VH� u( )O n m � ]DPDQ�NDUPDúÕNOÕ÷Õ� ൴OH� oDOÕúÕU��%HQ]HU� úHN൴OGH�
NRG�൴oHU൴V൴QGH�|]HOO൴NOH�NXOODQÕFÕ�\HWN൴OHQG൴UPHV൴�NRQWUROOHU൴��ú൴IUH�o|]PH�VÕ-
UDVÕQGD�WDPDPODPD��SDGG൴QJ��KDWDODUÕQÕQ�NRQWUROOHU൴�VÕUDVÕQGD�PH\GDQD�JHOHQ�
]DPDQ�IDUNODUÕ�]DPDQODPD�DQDO൴]൴�൴o൴Q�\DQ�NDQDO�VÕ]ÕQWÕODUÕ�ROXúWXUXU�>��@���

$OJRU൴WPD�������gUQHN�6|]GH�.RG�3DUoDVÕ

���IXQF�NDUV৻ODVW৻U��V৻IUH��J৻U৻V� {
���৻I�X]XQOXN�V৻IUH��z �X]XQOXN�J৻U৻V�
3. return false
���IRU�৻� ���WR�X]XQOXN�V৻IUH��
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���৻I�V৻IUH>৻@�z J৻U৻ú>৻@
6. return false
7. end for
8. return true }

6RQ�\ÕOODUGD�\DSÕODQ�oDOÕúPDODU�൴QFHOHQG൴÷൴QGH�P൴NUR�P൴PDU൴OHU��P൴FURDUFK൴-
WHFWXUH���]HU൴QH�]DPDQODPD�DQDO൴]൴�VDOGÕUÕODUÕQD�\|QHO൴N�oDOÕúPDODUÕQ�GD�DUW-
WÕ÷Õ� DoÕNWÕU��0൴NUR�P൴PDU൴� WHPHOGH�YHU൴OHQ�E൴U� ,6$�P൴PDU൴V൴Q൴Q� �,QVWUXFW൴RQ�
6HW�$UFK൴WHFWXUH±.RPXW�.�PHV൴�0൴PDU൴V൴�� GRQDQÕPD�QDVÕO� X\JXODQDFD÷ÕQÕ�
EHO൴UOHU��$QFDN�P൴NUR�P൴PDU൴OHU� ൴úOHYVHO�RODUDN� WUDQVSDUDQ�ROVDODU�GD��SURJ-
UDP�oDOÕúPD�]DPDQÕ�ER\XQFD�J|]OHPOHQHE൴OHFHN�ED]Õ�J൴]O൴�GXUXPODUÕ�൴oHU൴U-
OHU��0൴NUR�P൴PDU൴OHU�|Q�EHOOHN��$/8��NRQWURO�E൴U൴POHU൴��YHU൴�\ROX��GDOODQPD�
EHO൴UOH\൴F൴OHU��EUDQFK�SUHG൴FWRUV��J൴E൴�|QHPO൴�E൴OHúHQOHUH�VDK൴SW൴U��%X�QHGHQOH�
]DPDQODPD�GH÷൴ú൴POHU൴�J|]�|Q�QGH�EXOXQGXUXODUDN��P൴NUR�P൴PDU൴�E൴OHúHQOHU൴�
�]HU൴QGH�NDUJDúD�\DUDWÕOPDVÕ��GH÷൴ú൴P�VRQXoODUÕQÕQ�EXOXQPDVÕ��KDQJ൴�E൴OHúHQ-
OHU൴Q�J൴]O൴�YHU൴\H�ED÷OÕ�ROGX÷XQXQ�EXOXQPDVÕ�DPDoOÕ�VDOGÕUÕODU�\DSÕOPDNWDGÕU�
>��@�� %XQXQ� \DQÕQGD� \D]ÕOÕP� WDEDQOÕ�P൴NUR�P൴PDU൴� VDOGÕUÕODUÕ� GD�� �NÕVPHQ��
P൴NUR�P൴PDU൴� RSW൴P൴]DV\RQODUÕQGDQ� ND\QDNODQDQ� ]DPDQODPD� YH� GDYUDQÕú�
IDUNOÕOÕNODUÕQGDQ�\DUDUODQÕU��*HQHO�RODUDN�\D]ÕOÕP�WDEDQOÕ�P൴NUR�P൴PDU൴�VDOGÕ-
UÕODUÕ�I൴]൴NVHO�HU൴ú൴P�JHUHNW൴UPH]��EXQXQ�\HU൴QH�KHGHI�V൴VWHP��]HU൴QGH�VDGHFH�
E൴U� W�U�NRG�\�U�W�OPHV൴�JHUHNW൴U൴U��gQ�EHOOHN�]DPDQODPD�VDOGÕUÕODUÕ��\D]ÕOÕP�
WDEDQOÕ�P൴NUR�P൴PDU൴�VDOGÕUÕODUÕQÕQ�HQ�|QHPO൴�VÕQÕIÕGÕU�>��@��gQ�EHOOHN�]DPDQ-
ODPD�VDOGÕUÕODUÕ�൴ON�RODUDN�\D]ÕOÕP�WDEDQOÕ�VDOGÕUÕODUGD�NU൴SWRJUDI൴N�DOJRU൴WPD-
ODUD�X\JXODQPÕúWÕU�>��@��>��@�

*�o�DQDO൴]൴�VDOGÕUÕODUÕ��F൴KD]ODUÕQ�J�o�W�NHW൴P൴�|]HOO൴NOHU൴QH�RGDNODQDUDN��NU൴S-
WRV൴VWHPGHN൴�J൴]O൴� DQDKWDU�KDNNÕQGD�E൴OJ൴� VÕ]GÕUPD\Õ� VD÷ODU��0DO൴\HW൴� G�ú�N�
VDOGÕUÕODUGÕU�YH� WHPHOGH�NU൴SWRV൴VWHP൴Q�DQOÕN�J�o� W�NHW൴P൴Q൴Q��ú൴IUHOHQHQ�ú൴I-
UHV൴�o|]�OHQ�YHU൴\H��YHU൴�ED÷ÕPOÕOÕ÷Õ��YH�DOJRU൴WPDGD�\DSÕODQ�൴úOHPOHUH��൴úOHP�
ED÷ÕPOÕOÕ÷Õ�� ED÷OÕ� ROPDVÕQGDQ� \DUDUODQÕU�� 9HU൴� ED÷ÕPOÕOÕ÷ÕQGDQ� NDVÕW�� GHYUH�
൴o൴QGHN൴�ORM൴N�NDSÕODUÕQ�J�o�W�NHW൴P൴Q൴Q�J൴U൴ú�GH÷HU൴QH��YHU൴\H��ED÷OÕ�G൴QDP൴N�
RODUDN�GH÷൴úPHV൴G൴U�� øúOHP�ED÷ÕPOÕOÕ÷ÕQGDQ�NDVÕW� ൴VH�� KHU� ൴úOHP൴Q� IDUNOÕ� J�o�
W�NHW൴P� NDUDNWHU൴VW൴÷൴QH� VDK൴S� ROPDVÕGÕU�� %X� VDOGÕUÕODUGD� HQ� EDV൴W� G�]HQHN��
NU൴SWRJUDI൴N�F൴KD]�൴OH�ND\QDN�DUDVÕQD��JHU൴O൴P�IDUNODUÕQÕ� WHVS൴W�HWPHN�DPDoOÕ�
E൴U�G൴UHQo�\HUOHúW൴U൴OPHV൴G൴U�>��@��*�o�DQDO൴]൴�VDOGÕUÕVÕ�൴ON�NH]�.RFKHU�YH�DUND-
GDúODUÕQÕQ�������\ÕOÕQGDN൴�oDOÕúPDVÕQGD�>�@�\DSÕOPÕúWÕU��*�o�DQDO൴]൴�VDOGÕUÕODUÕ��
%DV൴W�*�o�$QDO൴]൴��6൴PSOH�3RZHU�$QDO\V൴V��>�@��)DUNVDO�*�o�$QDO൴]൴��'൴IIH-
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UHQW൴DO�3RZHU�$QDO\V൴V�� >�@�YH�.RUHODV\RQ�*�o�$QDO൴]൴� �&RUUHODW൴RQ�3RZHU�
$QDO\V൴V�� >��@�RODUDN�VÕQÕIODQGÕUÕOÕU��%DV൴W�J�o�DQDO൴]൴QGH��KHUKDQJ൴�E൴U� ൴VWD-
W൴VW൴NVHO�\|QWHP�NXOODQÕOPDGDQ��WHN�E൴U�J�o�W�NHW൴P൴Q൴Q�|Oo�P��\DSÕOÕU��GDKD�
VRQUD�൴úOHPOHU�൴OH�J�o�W�NHW൴P�൴]OHU൴�DUDVÕQGDN൴�ED÷ÕQWÕ�J|]OHPOHQHUHN�\RUXP-
ODQÕU��)DUNVDO�J�o�DQDO൴]൴�YH�NRUHODV\RQ�J�o�DQDO൴]൴QGH�൴VH��D\QÕ�J൴]O൴�DQDKWDU�
NXOODQÕODUDN�NU൴SWRV൴VWHPGH�\HU�DODQ�DOJRU൴WPDGDQ�oRNOX�J�o�൴]OHU൴�WRSODQÕU�YH�
EX�൴]OHU��]HU൴QGH�൴VWDW൴VW൴NVHO�DQDO൴]OHU�\DSÕOÕU��)DUNVDO�J�o�DQDO൴]൴��J�o�W�NHW൴-
P൴�൴OH�EHO൴UO൴�DQDKWDUD�ED÷OÕ�E൴WOHU�DUDVÕQGDN൴�NRUHODV\RQX�NXOODQÕU��6DOGÕUJDQ�
J൴]O൴�DQDKWDUÕQ�E൴U�E൴W൴�൴o൴Q�E൴U�WDKP൴Q�\DSDU��VRQUDVÕQGD�EX�J�o�൴]OHU൴Q൴�WDK-
P൴QH�ED÷OÕ�RODUDN��UHW൴OHQ�\D]PDo�GH÷HU൴QH��UHJ൴VWHU�YDOXH��J|UH�E|O�POHU�YH�
VRQUDVÕQGD�EX�E|O�POHU൴Q�DQODPOÕ�IDUN�J|VWHU൴S�J|VWHUPHG൴÷൴Q൴�NRQWURO�HGHU��
.RUHODV\RQ�J�o�DQDO൴]൴�VDOGÕUÕODUÕ�൴VH��IDUNVDO�J�o�DQDO൴]൴�VDOGÕUÕODUÕQGDQ�IDUNOÕ�
RODUDN��J�o�൴]OHU൴�YH�\D]PDo�GH÷HU൴�DUDVÕQGDN൴�NRUHODV\RQ�NDWVD\ÕVÕQÕQ�KHVDS-
ODQPDVÕQD�GD\DQÕU��

(OHNWURPDQ\HW൴N�\D\ÕOÕP�DQDO൴]൴QGH��GHYUHGHN൴�ORM൴N�NDSÕODUÕQ�J൴UG൴�YHU൴V൴QH�
J|UH� IDUNOÕ� DNÕP� oHNPHV൴QH� ED÷OÕ� RODUDN� GHYUHGHQ� \D\ÕODQ� HOHNWURPDQ\HW൴N�
E൴OJ൴OHU�NXOODQÕOÕU��.RFKHU�YH�DUNDGDúODUÕ�oDOÕúPDODUÕQGD�>�@��HOHNWURPDQ\HW൴N�
\D\ÕOÕPODUÕQ� GD� J�o� W�NHW൴POHU൴QH� HN� RODUDN� VDOGÕUÕ� ൴o൴Q� NXOODQÕODE൴OHFH÷൴QH�
GH÷൴QP൴úOHUG൴U��%X�DQDO൴]OH�SDV൴I�RODUDN�KHP�൴úOHQHQ�GkK൴Ov�൴úOHPOHU��൴QWHUQDO�
RSHUDW൴RQV���KHP�GH�൴úOHP൴Q�YHU൴V൴�HOGH�HG൴OHE൴O൴U��.�o�N�PDQ\HW൴N�G|QJ��DQ-
WHQOHU�NXOODQÕODUDN�NU൴SWRJUDI൴N�F൴KD]ODU��]HU൴QGHQ�HOHNWURPDQ\HW൴N�\D\ÕOÕPOD-
UÕQ�WHVS൴W�HG൴OHE൴OHFH÷൴�J|VWHU൴OP൴úW൴U�>��@��(OHNWURPDQ\HW൴N�V൴Q\DOOHU�E൴U�G|Q-
J��DQWHQ൴�WDUDIÕQGDQ�\DNDODQGÕ÷ÕQGD��YHU൴OHU൴Q�DQDO൴]GH�NXOODQÕODE൴OPHV൴�൴o൴Q�
G൴M൴WDO� |UQHNOHPH� JHUHN൴U��7HRU൴N� RODUDN�� HOHNWURPDQ\HW൴N� V൴Q\DO� |UQHNOHPH�
HN൴SPDQÕQÕQ�|UQHNOHPH�KÕ]Õ��\DNDODQPDVÕ�JHUHNHQ�PDNV൴PXP�HOHNWURPDQ\H-
W൴N�IUHNDQVÕQÕQ�൴N൴�NDWÕ�ROPDOÕGÕU��EX�QHGHQOH�EX�F൴KD]ODU�oRN�\�NVHN�|UQHNOH-
PH�KÕ]ÕQD�VDK൴S�ROPDOÕGÕU�>��@��<�NVHN�|UQHNOHPH�KÕ]ÕQD�VDK൴S�RV൴ORVNRSODU�
YH�VSHNWUXP�DQDO൴]�F൴KD]ODUÕ�HQ�\D\JÕQ�NXOODQÕODQ�|UQHNOHPH�F൴KD]ODUÕGÕU��%X�
F൴KD]ODUÕQ�\DNDODGÕ÷Õ�VD\ÕVDOODúWÕUÕOPÕú�YHU൴OHU�GDKD�VRQUD�V൴Q\DO�DQDO൴]�\D]Õ-
OÕPÕQGD�DQDO൴]�HG൴OHE൴O൴U��6'5��6RIWZDUH�'HI൴QHG�5DG൴RV�±�<D]ÕOÕP�7DEDQOÕ�
5DG\RODU��D\UÕFD�HOHNWURPDQ\HW൴N�V൴Q\DOOHU൴�DQDO൴]�൴o൴Q�NXOODQÕOÕU��%XQXQ�\D-
QÕQGD�൴úOHPF൴OHU�GH�HOHNWURPDQ\HW൴N�\D\ÕOÕPODUD�VHEHS�ROXUODU��EX�\D\ÕOÕPODUÕ�
WHVS൴W�HWPHQ൴Q�HQ�NROD\�\|QWHP൴�ú�SKHO൴�HOHNWURPDQ\HW൴N�V൴Q\DOOHU൴�JHQ൴ú�IUH-
NDQV�VSHNWUXPXQGD�WDUDPDNWÕU��GDKD�VRQUD�EX�WDQÕPODQPÕú�V൴Q\DOOHU�\DQ�NDQDO�
E൴OJ൴V൴�RODUDN�NXOODQÕOÕU�>��@��>��@��ù|\OH�N൴��൴úOHPF൴�\D]PDFÕQGDN൴�E൴U�E൴W�µ�¶�
GH÷HU൴QGHQ�µ�¶�GH÷HU൴QH�GH÷൴úW൴÷൴QGH�oRN�\�NVHN�HQHUM൴�W�NHW൴P൴QH�QHGHQ�ROXU��
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%XUDGDQ� ൴úOHPF൴� \D]PDFÕQGDN൴� W�P� ൴oHU൴NOHU൴Q�� E൴U� |QFHN൴� GXUXPX� ൴OH� \HQ൴�
GXUXPX� DUDVÕQGDN൴� +DPP൴QJ�PHVDIHV൴� HOHNWURPDQ\HW൴N� \D\ÕOÕP� \DQ� NDQDO�
E൴OJ൴V൴�RODUDN�NXOODQÕOÕU��$\QÕ�]DPDQGD�KHGHI�F൴KD]ÕQ�V൴VWHP�VDDW൴�HOHNWURPDQ-
\HW൴N�\D\ÕOÕPÕQ�DQD�ND\QD÷ÕGÕU�>��@��(OHNWURPDQ\HW൴N�\D\ÕOÕP�DQDO൴]൴��%DV൴W�
(OHNWURPDQ\HW൴N�<D\ÕOÕP�$QDO൴]൴��6൴PSOH�(OHFWURPDJQHW൴F�$QDO\V൴V��YH�)DUN-
VDO�(OHNWURPDQ\HW൴N�<D\ÕOÕP�$QDO൴]൴��'൴IIHUHQW൴DO�(OHFWURPDJQHW൴F�$QDO\V൴V��
RODUDN�VÕQÕIODQGÕUÕOÕU��%DV൴W�HOHNWURPDQ\HW൴N�\D\ÕOÕP�DQDO൴]൴��EDV൴W�J�o�DQDO൴]൴�
൴OH�EHQ]HU�úHN൴OGH�J|]OHPOHPH\H�GD\DQÕU��7HPHOGH��HOHNWURPDQ\HW൴N�൴]OHU�IUH-
NDQV�G�]OHP൴QH�G|Q�úW�U�O�U�YH�E൴U�VSHNWURJUDP�RODUDN�o൴]൴O൴U�EX�GD�E൴UGHQ�
ID]OD�IUHNDQV��]HU൴QGH�IDUNOÕ�V൴Q\DO�PRGHOOHU൴Q൴Q��SDWWHUQV��J|]OHPOHQPHV൴Q൴�
VD÷ODU��)DUNVDO�HOHNWURPDQ\HW൴N�\D\ÕOÕP�DQDO൴]�൴VH��IDUNVDO�J�o�DQDO൴]൴QH�EHQ-
]HU� úHN൴OGH�� J|]OHPOH\HUHN� E൴OJ൴� oÕNDUÕPÕQÕQ� \HWPHG൴÷൴� oRN� VD\ÕGD� HOHNWUR-
PDQ\HW൴N�\D\ÕOÕP�൴]OHU൴Q൴Q�EXOXQGX÷X�GXUXPODUGD�NXOODQÕOÕU�>��@��

$NXVW൴N�DQDO൴]�VDOGÕUÕODUÕQGD�NU൴SWRV൴VWHPGHQ�oÕNDQ�VHVOHU�൴QFHOHQ൴U��)DQ�J�-
U�OW�V���NRQGDQVDW|U�YH�൴QG�NW|UOHU൴Q�oDOÕúÕUNHQ�oÕNDUGÕNODUÕ�XOWUDVRQ൴N�VHVOHU��
NODY\H��]HU൴QGHN൴�WXú�YXUXúODUÕ�J൴E൴�VHVOHU�VDOGÕUÕ�൴o൴Q�\DQ�NDQDO�E൴OJ൴V൴�RODUDN�
NXOODQÕODE൴O൴U�� $NXVW൴N� DQDO൴]� VDOGÕUÕODUÕ\OD� ൴OJ൴O൴� oDOÕúPDODU� ൴QFHOHQG൴÷൴QGH��
QRNWD�YXUXúOX�\D]ÕFÕODUÕQ�EDVNÕ�VHV൴Q൴Q�DQDO൴]�HG൴OPHV൴\OH�EDVNÕ�൴oHU൴÷൴Q൴Q�HOGH�
HG൴OPHV൴� >��@�� �o�ER\XWOX�\D]ÕFÕ� ൴OH�EDVÕODQ�QHVQHQ൴Q�\D\ÕODQ� VHVOH�\HQ൴GHQ�
ROXúWXUPDVÕ�>��@��(Q൴JPD�PDN൴QHV൴��]HU൴QGH�EDVÕODQ�WXúODUGDQ�\D\ÕODQ�VHVOHU�
VD\HV൴QGH�DQDKWDUÕQ�HOGH�HG൴OPHV൴�>��@��I൴]൴NVHO�NODY\H��]HU൴QGHQ�J൴U൴OHQ�DQDK-
WDU�E൴OJ൴OHU൴Q൴Q�VÕQÕIODQGÕUÕOPDVÕ��M൴URVNRS�YH�P൴NURIRQ�NXOODQÕODUDN�FHS�WHOH-
IRQXQGD�VDQDO�NODY\H��]HU൴QGHN൴� WXú�YXUXúODUÕQÕQ� WDKP൴Q�HG൴OPHV൴� >��@�J൴E൴�
E൴UoRN�oDOÕúPDQÕQ�ROGX÷X�J|U�OHE൴O൴U��$NXVW൴N�DQDO൴]�VDOGÕUÕODUÕ�SDV൴I�\DQ�NDQDO�
VDOGÕUÕODUGÕU�DQFDN�&KHQJ�YH�DUNDGDúODUÕQÕQ������\ÕOÕQGDN൴�oDOÕúPDVÕQGD�>��@��
൴ON�DNW൴I�DNXVW൴N�\DQ�NDQDO�VDOGÕUÕVÕ�YHU൴OP൴úW൴U��

.DED�NXYYHW�VDOGÕUÕODUÕ��HQ�EDV൴W�YH�HQ�J�oO��VDOGÕUÕODUGDQ�E൴U൴G൴U�YH�EX�VDOGÕUÕ�
W�U��DQDKWDU�X]D\ÕQGDN൴�W�P�DQDKWDUODUÕ�KHVDSOD\DUDN�DQODPOÕ�DoÕN�PHWQ൴�G|Q-
G�UHQ�WHN�E൴U�DQDKWDUÕ�DUDU��(÷HU�VDOGÕUJDQ�\HWHUO൴�]DPDQ�YH�KHVDSODPD�J�F�QH�
VDK൴SVH�E൴UoRN�NU൴SWRV൴VWHP�EX�VDOGÕUÕVÕ�൴OH�NÕUÕODE൴O൴U��273��2QH�7൴PH�3DG���
7HN�.XOODQÕPOÕN�ùHU൴W��EX�VDOGÕUÕODUD�NDUúÕ�E൴O൴QHQ�HQ�J�YHQO൴�NU൴SWRV൴VWHPG൴U��
$\UÕFD�EX�VDOGÕUÕ�൴OH�\�NVHN�YH\D�G�ú�N�YROWDM�GH÷HUOHU൴�\D�GD�UDVWJHOH�V൴Q\DO-
OHU��UHW൴OHUHN�F൴KD]ÕQ�IDEU൴ND�PRGXQD�HU൴ú൴P൴�VD÷ODQDE൴O൴U�>��@��

+DWD� ROXúWXUPD� VDOGÕUÕODUÕ�� V൴VWHPH� EHNOHQPHG൴N� \D� GD� KDWDOÕ� J൴U൴úOHU� YHU൴S�
oÕNWÕ\Õ�J|]OHPOH\HUHN�J൴]O൴�DQDKWDUODUÕ�RUWD\D�oÕNDUPD�\D�GD�VDOGÕUJDQD�\HW-
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N൴OHQG൴UPH� VD÷OD\DQ� VDOGÕUÕODUGÕU�� .U൴SWRV൴VWHPGHN൴� KDWD� V�UHV൴� JHo൴F൴� YH\D�
KDUPRQ൴N��KDWD�HWN൴V൴�YHU൴\൴�GH÷൴úW൴UPH�YH\D�DNÕúÕ�GH÷൴úW൴UPH��KDWD�KHGHI൴�൴VH�
J�YHQO൴N�NRQWURO�Q��JHoPH��ER]XOPD�KHVDSODPD�YH\D�VDSPD��E൴DV��J൴UG൴OHU൴�
RODUDN�JUXSODQGÕUÕODE൴O൴U��%XQXQ�\DQÕQGD�HQMHNWH�HG൴OHE൴OHFHN�KDWD�PRGHOOHU൴��
WHN�E൴U�E൴W൴�YH\D�E൴UGHQ�ID]OD�E൴W൴�GH÷൴úW൴UPH��KHGHI�E൴U�YH\D�E൴UGHQ�ID]OD�E൴W�
GH÷൴úW൴U൴O൴U���UDVWJHOH�E\WH�KDWDVÕ�ROXúWXUPD��E\WH�൴o൴QGH�\HU�DODQ�E൴WOHU൴Q�UDVW-
JHOH�GH÷൴úW൴U൴OPHV൴���NRPXW�DWODPD��\D]ÕOÕP�൴o൴QGH�\HU�DODQ�NRGXQ�E൴U�YH\D�E൴U-
NDo�VDWÕUÕQÕQ�൴úOHQPHGHQ�JHo൴U൴OPHV൴��� WDNÕOPD�KDWDVÕ�ROXúWXUPD��KHGHIWH�����
GH÷HUOHU൴�DUDVÕQGD�WDNÕOPD�PH\GDQD�JHW൴UPH��RODUDN�VÕQÕIODQGÕUÕODE൴O൴U��dR÷X�
]DPDQ�J�YHQO൴�V൴VWHPOHUGH�KDWDOÕ�J൴U൴úOHU�|Q�NRQWUROGHQ�JHoHU�YH�NDEXO�HG൴O-
PH]��%X�\�]GHQ�KDWDOÕ�YHU൴Q൴Q�V൴VWHPH�HQMHNWH�HG൴OPHV൴�JHUHN൴U��+DWD�HQMHNWH�
\|QWHPOHU൴�G�ú�N�PDO൴\HWO൴�YH�JHQHO��ORZ�FRVW�DQG�JOREDO���\�NVHN�PDO൴\HW-
O൴�YH�\HUHO��K൴JK�FRVW�DQG�ORFDO��RODUDN�D\UÕODE൴O൴U��'�ú�N�PDO൴\HWO൴�YH�JHQHO�
\|QWHPOHU��oRN�VD\ÕGD�F൴KD]D�X\JXODQDE൴O൴U�ROXS��VDOGÕUÕQÕQ�X\JXODQPDVÕ�൴o൴Q�
D]�X]PDQOÕN�JHUHNW൴U൴UOHU��EX�VDOGÕUÕODU�J�o�KDWDODUÕ��SRZHU�JO൴WFK���V൴VWHP�VD-
DW൴�NXUFDODPD��FORFN�WDPSHU൴QJ��YH�VÕFDNOÕN�GH÷൴ú൴P൴��WHPSHUDWXUH�YDU൴DW൴RQ��
RODUDN�VÕQÕIODQGÕUÕOÕU��<�NVHN�PDO൴\HWO൴�YH�\HUHO�\|QWHPOHU�൴VH�\�NVHN�X]PDQ-
OÕN�YH�SDKDOÕ�GRQDQÕPODU�JHUHNW൴UHQ�VDOGÕUÕODUGÕU��EX�VDOGÕUÕODU�ÕúÕN�OD]HU�ÕúÕQÕ�
HQMHNV൴\RQX��O൴JKW�ODVHU�൴QMHFW൴RQ���HOHNWURPDQ\HW൴N�DNÕ�HQMHNV൴\RQX��HOHFWUR-
PDJQHW൴F�൴QMHFW൴RQ���),%�HQMHNV൴\RQX�RODUDN�VÕQÕIODQGÕUÕODE൴O൴U��ù|\OH�N൴��o൴S൴Q�
EH\D]�ÕúÕN�YH�OD]HUH�NDUúÕ�KDVVDV൴\HW൴�NXOODQÕODUDN�WUDQV൴VW|U�YH�IO൴S�IORSODUÕQ�
GXUXPX�GH÷൴úW൴U൴OHE൴O൴U��%X�൴úOHP�;�ÕúÕQODUÕ��;�UD\���൴\RQ�GHPHW൴�YH\D�HOHNWUR-
PDQ\HW൴N�DNÕ�NXOODQÕODUDN�GD�X\JXODQDE൴O൴U�>��@��

9HU൴� NDOÕQWÕVÕ� SUREOHP൴� ൴ON�RODUDN�PDQ\HW൴N�RUWDPODUGD� IDUN� HG൴OP൴úW൴U� >��@��
6൴OPH�YH\D��]HU൴QH�\D]PD��RYHUZU൴WH��൴úOHP൴QGHQ�VRQUD�EHOOHNWH�NDODQ�YHU൴-
\൴�JHU൴�JHW൴UPHN�9HU൴�NDOÕQWÕVÕ�VDOGÕUÕODUÕ� ൴OH�P�PN�QG�U��%X�GXUXPGD��J൴]O൴�
DQDKWDUODU�EHOOHNWHQ�V൴O൴QG൴÷൴�KkOGH�YHU൴�NDOÕQWÕODUÕ�൴OH�oÕNDUÕODE൴O൴UVH��|QFHGHQ�
ú൴IUHOHQP൴ú�E൴OJ൴OHU൴Q�J൴]O൴O൴÷൴�HWN൴OHQHE൴O൴U��65$0�EHOOHNOHUGH��G�ú�N�VÕFDN-
OÕNODUGD�YHU൴OHU�GDN൴NDODU�VHY൴\HV൴QGH�GRQGXUXOXS�R�YHU൴OHUH�HU൴ú൴OHE൴O൴U��<DSÕ-
ODQ�oDOÕúPDGD�>��@��YHU൴OHU൴Q�����&�DOWÕQGD�GRQGX÷X��VÕFDNOÕN�GDKD�GD�G�ú�U�O-
G�÷�QGH�YHU൴�NDOÕQWÕVÕ�RODUDN�NXOODQÕODE൴OHFHN�YHU൴OHU൴Q�VD\ÕVÕQÕQ�DUWWÕ÷Õ�J|]-
OHPOHQP൴úW൴U��((3520�YH�)ODVK�EHOOHNOHUGH��ND\GÕUPD�NDSÕVÕ��IORDW൴QJ�JDWH��
\�N��WUDQV൴VW|U�K�FUHV൴Q൴Q�Hú൴N�YROWDM�GH÷HU൴Q൴�ND\GÕUÕU��EX�GD�RNXQDQ�K�FUH�
GH÷HU൴Q൴Q�GX\X�DPSO൴I൴NDW|U��൴OH�WHVS൴W�HG൴OPHV൴Q൴�VD÷ODU��9HU൴�NDOÕQWÕVÕ�SUREOH-
P൴�൴o൴Q�NU൴SWRJUDI൴N�F൴KD]��JHQHOO൴NOH�VÕFDNOÕN�VHQV|UOHU൴�YH�൴]൴QV൴]�J൴U൴ú൴�WHVS൴W�
HGHQ�GÕú�P�GDKDOH�VHQV|UOHU൴�൴OH�oHYU൴O൴�E൴U�\DSÕQÕQ�൴o൴QH�VDUÕOÕU��%|\OHFH��J൴]O൴�
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DQDKWDUÕ�EHOOHN�൴o൴QGHQ�V൴OPHN�൴o൴Q�\HWHUO൴�]DPDQ�VD÷ODQÕU��$QFDN�G�ú�N�YHU൴�
NDOÕQWÕVÕQD�VDK൴S�J|P�O��E൴U�65$0�WDVDUÕPÕ�ROGXNoD�PDO൴\HWO൴G൴U�o�QN��EX�
65$0�K�FUHOHU൴Q൴Q�൴ODYH�൴PKD�V൴Q\DO൴�GkK൴O�HG൴OHUHN�GH÷൴úW൴U൴OPHV൴�DQODPÕQD�
JHO൴U��%൴U�G൴÷HU�NDOÕQWÕ�SUREOHP൴��VW��VWH� V൴OPHG൴U� �RYHUHUDV൴QJ���(÷HU� V൴OPH�
G|QJ�V��WHNUDU�V൴O൴QP൴ú�E൴U�K�FUH\H�X\JXODQÕUVD��ND\GÕUPD�NDSÕVÕQÕQ�\�N�GH-
÷HU൴� SR]൴W൴I� NDOÕU� E|\OHFH� EHOOHN� WUDQV൴VW|U�� W�NHWPH�PRG� �GHSOHW൴RQ�PRGH��
WUDQV൴VW|UH�oHYU൴O൴U��EX�GD�YHU൴�NDOÕQWÕVÕQD�VHEHS�ROXU�

���������>FWæ�'T_ZHZ�8FQIæWæQFW

<DUÕ� ER]XFX� VDOGÕUÕODUÕQ� X\JXODQPDVÕ� ൴o൴Q� WÕSNÕ� ER]XFX� VDOGÕUÕODU� J൴E൴� o൴S൴Q�
\�]H\൴QH�HU൴ú൴OPHV൴�JHUHN൴U��$QFDN�o൴S൴Q�൴o�NÕVÕPODUÕ�൴OH�WHPDV�NXUXOPD]��<DUÕ�
ER]XFX�VDOGÕUÕODU�JHQHOO൴NOH�V൴VWHP൴�ER]PD]��VDOGÕUÕQÕQ�X\JXODQÕú�úHNO൴QH�J|UH�
VDOGÕUÕ�\DSÕOGÕ÷ÕQD�GHO൴O�EÕUDNDE൴O൴U� �DNW൴I��YH\D�EÕUDNPD]� �SDV൴I���$NW൴I�\DUÕ�
ER]XFX�VDOGÕUÕODUGD�WHPHOGH�F൴KD]D�KDWD�HQMHNWH�HG൴O൴U��3DV൴I�\DUÕ�ER]XFX�VDO-
GÕUÕODUGD�RNXPD�GHYUHOHU൴�NXOODQÕOPDGDQ�YH\D�GHU൴QOHPHV൴QH�DUDúWÕUPD�\DSÕO-
PDGDQ�EHOOHNWHN൴�E൴OJ൴OHU൴Q�RNXQPDVÕ�VD÷ODQÕU��ùHN൴O�����¶WH�EX�VDOGÕUÕ�DGÕP-
ODUÕQGD�\DSÕODQ�൴úOHP�DúDPDODUÕ�YHU൴OP൴úW൴U��
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	ã�û��û����

đJPNQ�������>FWæ�'T_ZHZ�8FQIæWæQFWæS�åĒQJR�&ĒFRFQFWæ

%X�VDOGÕUÕODU��V൴VWHP�൴OH�\DSÕODFDN�WHPDVD�J|UH�PDVUDIOÕ�RODE൴O൴U�DQFDN�ER]X-
FX� VDOGÕUÕODUGDQ� GDKD� D]�PDVUDIOÕGÕU�� %R]XFX� VDOGÕUÕODU� J൴E൴� o൴S൴Q� \�]H\൴QH�
HU൴úHE൴OPHN�൴o൴Q�|QFHO൴NOH�SDNHWWHQ�oÕNDUPD�൴úOHP൴�\DSÕOÕU�DQFDN�SDV൴YDV\RQ�
WDEDNDVÕ�ER]XOPDGDQ�NDOÕU� �oÕNDUÕODQ�NDWPDQODUÕQ�D\UÕ�D\UÕ� ൴úOHQPHV൴� ൴úOHP൴�
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JHUHNW൴UPH]���$\UÕFD�PHWDO�\�]H\H�HOHNWU൴NVHO�HU൴ú൴P�JHUHNW൴UPH]��EX�QHGHQOH�
V൴O൴NRQGD�KHUKDQJ൴�E൴U�PHNDQ൴N�WDKU൴EDW�ROPD]��'DKD�VRQUD�J|U�QW�OHPH��൴PD-
J൴QJ�� ൴úOHP൴� \DSÕOÕU�� %XQXQ� ൴o൴Q� NÕ]ÕO|WHV൴� �൴QIUDUHG�� ÕúÕN� NXOODQÕODUDN� o൴S൴Q�
DUND�WDUDIÕQGDQ�WDUDPD�\DSÕODE൴O൴U��%X�VDOGÕUÕODU�89�ÕúÕQODUÕ��;�ÕúÕQODUÕ��OD]HU�
ÕúÕQODUÕ��HOHNWURPDQ\HW൴N�DODQ�YH�\HUHO�ÕVÕWPD�J൴E൴�IDUNOÕ�\|QWHPOHU�NXOODQÕOD-
UDN�JHUoHNOHQHE൴O൴U�>�@��

89�,úÕQÕ�6DOGÕUÕODUÕ�|QFHOHU൴�ER]XFX�VDOGÕUÕ�RODUDN�GH÷HUOHQG൴U൴O൴UNHQ��EX�VDO-
GÕUÕODUÕQ�oR÷X�൴o൴Q�VDGHFH�SDNHWWHQ�oÕNDUPD�൴úOHP൴�JHUHNW൴÷൴QGHQ�\DUÕ�ER]X-
FX� VDOGÕUÕ� VÕQÕIÕQGD�GH÷HUOHQG൴U൴OPHNWHG൴U� >�@��%X� W�U� VDOGÕUÕODU�273�YH�89�
(3520��(3520�89�ÕúÕQODUÕ� ൴OH�V൴O൴QHE൴O൴U��J൴E൴�P൴NUR�GHQHWOH\൴F൴OHUH�NR-
OD\FD�X\JXODQDE൴O൴U��6DOGÕUÕ�൴N൴�൴úOHP�DGÕPÕQD�E|O�Q�U��V൴JRUWDQÕQ�EXOXQPDVÕ�
�I൴QG൴QJ�IXVH��YH�89�ÕúÕQODUÕ� ൴OH�V൴JRUWDQÕQ�UHVHWOHQPHV൴��*�YHQO൴N�V൴JRUWDVÕ�
QRUPDOGH�SURJUDP�EHOOH÷൴QGHQ�GDKD�HUNHQ�V൴O൴QHPH\HFHN�úHN൴OGH�WDVDUODQGÕ-
÷ÕQGDQ��89�ÕúÕQODUÕ�W�P�o൴SH�X\JXODQDPD]��%X�QHGHQOH�EHOOHN�ÕúÕN�JHo൴UPH]�
RSDN�E൴U�PDO]HPH\OH�NRUXQPDOÕGÕU��GDKD�VRQUD�89�ÕúÕQÕ�P൴NURVNRS�YH\D�OD]HU�
NXOODQÕODUDN� V൴JRUWD\D� X\JXODQDE൴O൴U�� d൴S� ൴o൴QGH� V൴JRUWDQÕQ� NRQXPXQXQ� EX-
OXQPDVÕ�൴o൴Q�oHú൴WO൴�\|QWHPOHU�PHYFXWWXU��%X�\|QWHPOHUGHQ�൴ON൴��KHU�QH�NDGDU�
SDKDOÕ�YH�]DPDQ�DODQ�E൴U�\|QWHP�ROVD�GD�W�P�GHYUH��]HU൴QGH�WHUV൴QH�P�KHQ-
G൴VO൴N�\DSPDNWÕU��.ÕVP൴� WHUV൴QH�P�KHQG൴VO൴N�NXOODQÕODUDN�]DPDQGDQ�WDVDUUXI�
VD÷ODQDE൴O൴U�� %൴U� G൴÷HU� \|QWHP�� o൴S൴Q� EHO൴UO൴� NÕVÕPODUÕQD� ]DUDU� YHU൴S� VRQXFX�
J|]OHPOHPHNW൴U�DQFDN�EX�൴úOHP�X]XQ�V�UHE൴O൴U�YH�oRN�VD\ÕGD�|UQHNOHP�JHUHN-
W൴UHE൴O൴U��(÷HU� V൴JRUWD�EHOOH÷H�oRN�\DNÕQVD�YH\D�J|P�O�� ൴VH�NRQXPODQGÕUPD�
oRN�]RUODúÕU��6൴JRUWD\Õ�V൴OPHN�൴o൴Q�NXOODQÕODQ�89�ÕúÕQÕ�D\QÕ�]DPDQGD�V൴JRUWD\Õ�
EXOPDN�൴o൴Q�GH�NXOODQÕODE൴O൴U��%XQXQ�\DQÕQGD�89�ÕúÕQÕQGDQ�NRUXQDFDN�E|OJH-
Q൴Q�൴úDUHWOHQPHV൴�GDKD�HWN൴O൴�YH�XFX]�\|QWHPOHUGHQ�E൴U൴G൴U��'൴÷HU�\DUÕ�ER]XFX�
VDOGÕUÕODU�V൴JRUWD\Õ�EXOPDN�൴o൴Q�NXOODQÕODE൴O൴U��ù|\OH�N൴�� OD]HU� WDUDPD�WHNQ൴÷൴�
൴OH� WUDQV൴VW|UOHU൴Q� GXUXPODUÕ� G൴UHNW� RNXQDE൴OG൴÷൴QGHQ�� EX� \|QWHP� V൴JRUWDQÕQ�
EXOXQPDVÕQGD�GD�NXOODQÕODE൴O൴U��%൴U�G൴÷HU�\|QWHP�൴VH�RSW൴N�KDWD�HQMHNWH�\|Q-
WHP൴G൴U��EX�\|QWHPGH�o൴S൴Q�൴o൴QGH�\HU�DODQ�IDUNOÕ�WUDQV൴VW|UOHU൴Q�GXUXPODUÕ�GH-
÷൴úW൴U൴OHE൴O൴U�YH�V൴JRUWD�GXUXPXQX�HWN൴OH\HFHN�NRQXPODU�EXOXQDE൴O൴U�>�@���

øOHU൴�*|U�QW�OHPH�VDOGÕUÕODUÕ�G�ú�Q�OG�÷�QGH��P൴NURVNRS�DOWÕQGD�J|UVHO�J|]-
OHPOHPH�\DSPDN�൴ON�DGÕPGÕU��$QFDN�WUDQV൴VW|UOHU൴Q�ER\XW�|]HOO൴NOHU൴�WHNQRORM൴�
JHO൴úW൴NoH�N�o�OG�÷�QGHQ��o൴S�\�]H\൴QGHQ�EXQODUÕ�J|]OHPOHPHN�GDKD�GD�]RU-
ODúPÕúWÕU��%൴U�G൴÷HU�\|QWHP�NÕ]ÕO|WHV൴�ÕúÕQODUÕQ�NXOODQÕOPDVÕGÕU�DQFDN�\�NVHN�
YHUQ൴NO൴�V൴O൴NRQ�GHYUH�OHYKDODUÕ�NXOODQÕODQ�o൴SOHU�NÕ]ÕO|WHV൴�ÕúÕQODUD�NDUúÕ�GDKD�
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D]�úHIIDI�YH�ÕúÕN�ND\QD÷ÕQD�NDUúÕ�GDKD�KDVVDVWÕU��*|U�QW�OHPH�VDOGÕUÕODUÕQÕQ�E൴U�
G൴÷HU�X\JXODPDVÕ�൴VH�520�൴oHU൴N�oÕNDUÕPÕGÕU��.൴P\DVDO�JUDY�U�EDVNÕ�NXOODQÕ-
ODUDN�0DVN�520��0DVNHOHQP൴ú�520��൴oHU൴÷൴�oÕNDUÕOÕU��oÕNDUÕODQ�EX�൴oHU൴NWHQ�
G൴UHNW�J|]OHP�\DSÕODE൴O൴U��%X�VDOGÕUÕODU�JHQHOO൴NOH�KDWD�DQDO൴]�DúDPDVÕQGD�NXO-
ODQÕOÕU�>�@�

$NW൴I� )RWRQ� VDOGÕUÕODUÕ� HOH� DOÕQGÕ÷ÕQGD�� \DUÕ� ൴OHWNHQ� WUDQV൴VW|UOHU� ൴\RQODúWÕUÕ-
FÕ� UDG\DV\RQD� NDUúÕ� GDKD� GX\DUOÕGÕU�� %X� QHGHQOH� ��¶OÕ� \ÕOODUGD� ൴\RQODúWÕUÕFÕ�
UDG\DV\RQXQ�\DUÕ� ൴OHWNHQOHU��]HU൴QGHN൴� HWN൴OHU൴Q൴� V൴P�OH�HWPHN� ൴o൴Q� OD]HUOHU�
NXOODQÕOPÕúWÕU��.Õ]ÕO|WHV൴QGHQ�J|U�Q�U� ÕúÕ÷D�JHoHUNHQ�� IRWRQ�HP൴O൴P൴�|QHPO൴�
RUDQGD�DUWDU�EX�GD�PRGHUQ�o൴SOHUGH�NÕUPÕ]Õ�YH�\Hú൴O�OD]HUOHU൴Q�X\JXODQDE൴O൴U�
KkOH�JHOPHV൴Q൴�VD÷ODPÕúWÕU��$NW൴I�IRWRQ�DUDúWÕUPDVÕQGD��SUREODPDGD���WDUDQDQ�
IRWRQ� ÕúÕQÕ� o൴S� ൴OH� HWN൴OHú൴PH�JHoHU��(QHUM൴V൴� V൴O൴NRQ�EDQW� ERúOX÷XQGDQ�GDKD�
E�\�N�RODQ�IRWRQODU�\DUÕ�൴OHWNHQGH�HOHNWURQ�GHO൴÷൴�o൴IWOHU൴��UHW൴U��HQHUM൴V൴�G�ú�N�
RODQ�IRWRQODU�൴VH�GHYUH��]HU൴QGHN൴�ED÷ODQWÕ�QRNWDODUÕ\OD�KkOk�HWN൴OHú൴PH�J൴UH-
E൴O൴U�DQFDN�WDKU൴EDWD�\RO�DoPD\DFDN�P൴NWDUGD�ÕVÕ�RUWD\D�oÕNDU��)RWRQ�ND\QD÷Õ�
RODUDN�OD]HU�WDUD\ÕFÕ�P൴NURVNRSODU�NXOODQÕOÕU��.ÕUPÕ]Õ�G�ú�N�J�oO��OD]HU�ÕúÕNOD-
UÕ�൴OH�65$0�EHOOHNOHU൴Q൴Q�൴oHU൴÷൴�RNXQDE൴O൴U��%XQXQ�൴o൴Q�|QFHO൴NOH�F൴KD]�NDSDOÕ�
൴NHQ�OD]HU�ÕúÕNODUÕ�൴OH�DNW൴I�DODQODU�൴\RQ൴]H�HG൴OHUHN�EHO൴UOHQ൴U��'DKD�VRQUD�F൴KD]�
DoÕNNHQ� \DSÕODQ� WDUDPDGD�65$0� ൴oHU൴÷൴� DoÕN� YH� NDSDOÕ� WUDQV൴VW|U� NDQDOODUÕ�
J|U�QW�OHQHUHN�VÕ]GÕUÕODE൴O൴U�>�@���

2SW൴N� KDWD� ROXúWXUPD� VDOGÕUÕODUÕQGD�� GHYUH\H� KDWD� HQMHNWH� HG൴OPHV൴� DPDoOD-
QÕU��gUQH÷൴Q� E൴U� WUDQV൴VW|U� D\GÕQODWÕODUDN� JHo൴F൴� E൴U� DUÕ]D� ROXúWXUXODE൴O൴U��%X�
\|QWHPOH�65$0�EHOOHNOHUGH� ൴VWHQ൴OHQ� E൴W� GH÷൴úW൴U൴OHE൴O൴U� YH\D� VÕIÕUODQDE൴O൴U��
(3520��((3520�YH�)ODVK�J൴E൴�XoXFX�ROPD\DQ�EHOOHNOHU�KDWD�HQMHNWH�HG൴O-
PH\H�NDUúÕ�GDKD�GD�KDVVDVWÕU��6൴JRUWD�W�SOHU൴���]HU൴QH�ÕúÕN�RGDNODQDUDN�GHYUH�
GÕúÕ�EÕUDNÕODE൴O൴U�

������+å?å08*1�8&1).7.�,�;*31å0�)*Ô*71*3)å72*1*7å�;*�
�31*21*7å

)൴]൴NVHO�VDOGÕUÕODUGDQ�NRUXQPDN�൴o൴Q�JHO൴úW൴U൴OHQ�|QOHPOHU�WHPHOGH��VDOGÕUÕ�WHV-
S൴W൴�� VDOGÕUÕ\Õ� |QOH\HFHN�]RUODúWÕUDFDN� NDUÕúÕNOÕNODU� HNOHPH�� |QHPO൴� E൴OJ൴OHU൴�
PDVNHOHPH�YH\D�J൴]OHPH�J൴E൴�\|QWHPOHU��]HU൴QH�NXUXOXGXU��%X�|QOHPOHU�GH-
WD\ODQGÕUÕOGÕ÷ÕQGD��ER]XFX��ER]XFX�ROPD\DQ�YH�\DUÕ�ER]XFX�VDOGÕUÕODUD�NDUúÕ�
DOÕQDE൴OHFHN�|QOHPOHU�DúD÷ÕGD�YHU൴OG൴÷൴�J൴E൴�DOW�EDúOÕNODUGD�VÕQÕIODQGÕUÕODE൴O൴U��
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�������� 'T_ZHZ�8FQIæWæ��SQJRQJWN

9HU൴�\ROX�ú൴IUHOHPH��%XV�(QFU\SW൴RQ���KDVVDV�E൴OJ൴OHU൴Q�HOGH�HG൴OPHV൴Q൴��SURE-
ODQPDVÕQÕ��|QOHPHN�൴o൴Q�NXOODQÕOÕU��%HOOHN�൴oHU൴NOHU൴�&38¶\D�J|QGHU൴OPHGHQ�
|QFH�ú൴IUHOHQ൴U�YH�GDKD�VRQUD�&38¶\D�XODúWÕ÷Õ�]DPDQ�ú൴IUHOHQHQ�EHOOHN�൴oHU൴N-
OHU൴Q൴Q�ú൴IUHV൴�o|]�O�U��%X�VD\HGH�&38�൴OH�EHOOHN�DUDVÕQGDN൴�YHU൴�\ROX�൴oHU൴÷൴QH�
HU൴ú൴OVH�E൴OH�KDVVDV�E൴OJ൴OHU�ú൴IUHO൴�ROGX÷X�൴o൴Q�NRUXQXU�

9HU൴� \ROX� NDUÕúWÕUPD� �%XV� 6FUDPEO൴QJ��� VDOGÕUJDQÕQ� YHU൴� \ROX� ED÷ODQWÕODUÕQÕ�
NXOODQDUDN� I൴]൴NVHO� VDOGÕUÕ� \DSPDVÕQÕ� |QOHPHN� DPDoOÕ� X\JXODQÕU�� 9HU൴� \ROX�
ED÷ODQWÕODUÕ�QRUPDOGH� VÕUDOÕ�E൴U� úHN൴OGH�ED÷OÕGÕU��$QFDN�YHU൴�\ROX�NDUÕúWÕUPD�
\|QWHP൴� X\JXODQDUDN� YHU൴� \ROODUÕ� NDUÕúÕN� úHN൴OGH� ED÷ODQÕU� YH� YHU൴Q൴Q� WDN൴E൴�
]RUODúWÕUÕOÕU��%X�NDUÕúWÕUPD�൴úOHP൴�VWDW൴N��KHU�P൴NUR�GHQHWOH\൴F൴� ൴o൴Q�IDUNOÕ�YH�
KDWWD�KHU�GHYUH�YH\D�GHYUH�SDUoDVÕ�൴o൴Q�IDUNOÕ�úHN൴OGH�X\JXODQDE൴O൴U�

6HQV|U�D÷ODUÕ��6HQVRU�0DVKHV���GHU൴QOHPHV൴QH�DUDúWÕUPD�VDOGÕUÕODUÕQÕ�WHVS൴W�HW-
PHN�DPDoOÕ�NXOODQÕOÕU��&൴KD]ÕQ�HQ��VW�PHWDO�NDWPDQÕQGDN൴�VHQV|U�D÷Õ��]HU൴Q-
GHN൴�W�P�\ROODU�V�UHNO൴�RODUDN�൴]OHQ൴U�YH�KHUKDQJ൴�E൴U�GHU൴QOHPHV൴QH�DUDúWÕUPD�
GHQHPHV൴QGH�GHYUH�NÕVD�GHYUH�ROXU�YH�DODUP�YHU൴U��$ODUPGDQ�VRQUD��EHOOHN-
OHUGHN൴�KDVVDV�YHU൴OHU൴Q�NRUXQPDVÕ�൴o൴Q�EHOOHN�൴oHU൴÷൴�VÕIÕUODQÕU��%X�|QOHPOHU��
(%7��(OHFWURQ�%HDP�7HVW൴QJ±(OHNWURQ�'HPHW൴�7HVW൴��YH�),%�VHQV|U�D÷ODUÕQD�
NDUúÕ�HWN൴O൴�E൴U�úHN൴OGH�NXOODQÕODE൴O൴UOHU�

7�POHú൴N�GHYUHOHU��$6,&��$SSO൴FDW൴RQ�6SHF൴I൴F�,QWHJUDWHG�&൴UFX൴W���8\JXOD-
PD\D�g]HO�7�POHú൴N�'HYUH��J൴E൴�|]HO�W�POHú൴N�GHYUHOHUGH��J൴U൴ú�oÕNÕú�GHYUH-
OHU൴��WDO൴PDW�o|]�F�OHU��DU൴WPHW൴N�YH�PDQWÕNVDO�E൴U൴POHU�J൴E൴�GHYUH�E൴OHúHQOHU൴�
D\UÕ�D\UÕ�GH÷൴O�E൴UE൴U൴�൴OH�E൴UOHú൴N�KkOGH�EXOXQXU��%X�\DSÕúÕN�WDVDUÕP�VD\HV൴QGH�
YHU൴�\ROODUÕ�VDNODQPÕú�ROXU��%X�VD\HGH�VDOGÕUJDQÕQ�VDOGÕUDFDN�V൴Q\DO൴�EXOPDVÕ�
൴PNkQVÕ]�KkOH�JHO൴U�

)DUNOÕ�W൴SWH�VHQV|UOHU൴Q�NXOODQÕPÕ�൴OH�VDOGÕUÕODU�\DSÕOGÕ÷Õ�HVQDGD�WHVS൴W�HG൴OHE൴-
O൴U��gUQH÷൴Q�YROWDM�YH�IUHNDQV�VHQV|UOHU൴�NXOODQÕODUDN�+DWD�(QMHNWH�6DOGÕUÕODUÕ�
WHVS൴W�HG൴OHE൴O൴U��,úÕN�VHQV|UOHU൴��ER]XFX�YH�\DUÕ�ER]XFX�VDOGÕUÕODUGD�X\JXODQDQ�
SDNHWWHQ�oÕNDUPD�൴úOHP൴Q൴�WHVS൴W�HGHE൴O൴U��$\UÕFD�\�NVHN�YH�G�ú�N�ÕVÕ�VHQV|UOH-
U൴��89��NÕ]ÕO|WHV൴��;�UD\�YH�൴\RQ൴]H�UDG\DV\RQ�VHQV|UOHU൴�GH�NXOODQÕODE൴O൴U��$Q-
FDN�VHQV|UOHU൴Q�oDOÕúPDVÕ�൴o൴Q�J�o�YHU൴OPHV൴�JHUHN൴U��'ROD\ÕVÕ\OD�oDOÕúPDN�൴o൴Q�
GÕúDUÕGDQ�J�o�YHU൴OPHV൴�JHUHNHQ�F൴KD]ODU�൴o൴Q�HWN൴O൴�E൴U�\|QWHP�GH÷൴OG൴U��d�QN��
J�o�NDSDOÕ�൴NHQ�VHQV|UOHU�\RN�HG൴OHE൴O൴U��%XQODU�GÕúÕQGD�GHU൴QOHPHV൴QH�DUDúWÕU-
PD�\DSÕODE൴OPHV൴��SUREODPD��൴o൴Q�|]HO�DPDoOÕ�VHQV|UOHU�GH�JHO൴úW൴U൴OHE൴O൴U�
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7HVW�GHYUHV൴Q൴Q�\RN�HG൴OPHV൴��F൴KD]ODU��UHW൴O൴UNHQ�WHVW�HG൴OPHV൴�൴o൴Q�WHVW�GHYUH-
V൴�൴OH�E൴UO൴NWH��UHW൴O൴U��%D]Õ�VDOGÕUÕODU�UDVWJHOH�V൴Q\DOOHU�\ROOD\DUDN�IDEU൴ND�PRGX�
YH\D� WHVW�PRGXQD� HU൴ú൴P� VD÷OD\DE൴O൴U��%XQXQ�|Q�QH�JHoPHN� ൴o൴Q� F൴KD]� VRQ�
NXOODQÕFÕ\D�VXQXOPDGDQ�|QFH�WHVW�GHYUHV൴�I൴]൴NVHO�RODUDN�\RN�HG൴OHUHN�J�YHQO൴�
KkOH�JHW൴U൴OPHO൴G൴U�

�������� 'T_ZHZ�4QRF^FS�8FQIæWæ��SQJRQJWN

%R]XFX� ROPD\DQ� SDV൴I� \DQ� NDQDO� DQDO൴]൴� VDOGÕUÕODUÕ� HOH� DOÕQGÕ÷ÕQGD�� EX� VDO-
GÕUÕODUD�NDUúÕ�DOÕQDFDN�|QOHPOHU�ùHN൴O�����¶GH�VÕQÕIODQGÕUÕOGÕ÷Õ�J൴E൴�D\UÕ�D\UÕ�
DúD÷ÕGD�YHU൴OG൴÷൴�J൴E൴�HOH�DOÕQDE൴O൴U��

=DPDQODPD�DQDO൴]൴�VDOGÕUÕODUÕ�൴o൴Q�|QOHPOHU�HOH�DOÕQGÕ÷ÕQGD��VDOGÕUJDQÕQ�KHGHI�
DOGÕ÷Õ�P൴NURP൴PDU൴�E൴OHúHQOHU൴QH�J|UH�IDUNOÕ�o|]�P�|QHU൴V൴�WHNQ൴NOHU൴�VXQXOD-
E൴O൴U��%X� WHNQ൴NOHU�VDE൴W�]DPDQOÕ� WHNQ൴NOHU��J�U�OW��HQMHNWH��൴QMHFW൴QJ�QR൴VH���
NDUDUOÕOÕ÷Õ�J�oOHQG൴UPH��HQIRUF൴QJ�GHWHUP൴Q൴VP���]DPDQÕ�E|OPH��SDUW൴W൴RQ൴QJ�
W൴PH���GRQDQÕPÕ�E|OPH��SDUW൴W൴RQ൴QJ�KDUGZDUH���GHQHWOHPH��DXG൴W൴QJ��RODUDN�
VÕQÕIODQGÕUÕODE൴O൴U� >��@�� 6DE൴W�]DPDQOÕ� WHNQ൴NOHUGHQ� NDVÕW�� NU൴SWRJUDI൴N� NRGX�
NRUXPDN�൴o൴Q�HQ�JHQHO�\DNODúÕP��NRGXQ�GDYUDQÕúÕQÕ�YHU൴GHQ�ED÷ÕPVÕ]�RODUDN�
WDVDUODPDNWÕU��|Q�EHOOHN�HU൴ú൴P�YH\D�GDOODQPD�G൴]൴OHU൴�|UQH÷൴Q�DQDKWDUD�YH\D�
DoÕN�PHWQH�ED÷OÕ�ROPDPDOÕGÕU��(U൴ú൴OHQ�|Q�EHOOHN�VDWÕUODUÕQÕQ�VÕUDVÕ�J൴]O൴�YHU൴OH-
UH�ED÷OÕ\VD��SURJUDP�|Q�EHOOHNWHQ�E൴OJ൴�VÕ]GÕUDE൴O൴U��6DE൴W�]DPDQOÕ�NRG�\D]ÕP�
\|QWHPOHU൴��]HU൴QH�oDOÕúPDODUD�>��@��>��@��>��@¶GHQ�HU൴ú൴OHE൴O൴U��6DE൴W�]DPDQOÕ�
\DNODúÕPÕQ�GH]DYDQWDMÕ�RODUDN�E൴U�GRQDQÕP�SODWIRUPXQGD�VDE൴W�]DPDQOÕ�RODQ�
X\JXODPDQÕQ�EDúND�E൴U�GRQDQÕP�SODWIRUPXQGD�VDE൴W�]DPDQOÕ�RODUDN�oDOÕúPD-
PD� RODVÕOÕ÷Õ� YHU൴OHE൴O൴U�� %X� QHGHQOH� VDE൴W�]DPDQOÕ� GRQDQÕP� ൴úOHPOHU൴Q൴� VD÷-
ODPDN�൴o൴Q�NRPXW�VHWOHU൴QGH�൴\൴OHúW൴UPHOHUH�J൴G൴OP൴úW൴U�>��@��%XQXQ�\DQÕQGD�
KHP�NRG�KHP�GRQDQÕP�WDEDQOÕ�VDE൴W�]DPDQOÕ�NRUXPD�൴o൴Q��GH÷൴úNHQ�ROPD\DQ�
\�U�WPH�X]XQOX÷XQD�VDK൴S�|]HO�G൴O�VHPDQW൴÷൴�JHO൴úW൴U൴OPHV൴QH�\|QHO൴N�o|]�P-
OHU�|QHU൴OP൴úW൴U�>��@��*�U�OW��HQMHNV൴\RQXQGDN൴�DPDo��]DPDQODPD�NDQDOODUÕ-
QÕQ�൴o൴QH�VDOGÕUJDQÕQ�|Oo�POHU൴Q൴�|QOH\HFHN�NDGDU�oRN�J�U�OW��HNOH\HUHN�NDQD-
OÕQ�V|P�U�OPHV൴Q൴�HQJHOOHPHNW൴U��5DVWJHOH�DUDPD�WDEORODUÕ�HNOHPH��|Q�EHOOHN�
൴QGHNVOHPHV൴Q൴�UDVWJHOHOHúW൴UPH�J൴E൴�൴úOHPOHU�]DPDQODPD�NDQDOODUÕQD�J�U�OW��
HNOHQPHV൴Q൴� VD÷ODU� >��@�� >��@��.DUDUOÕOÕ÷Õ� �GHWHUP൴Q൴VWO൴÷൴�� J�oOHQG൴UPH�� ]D-
PDQODPD�NDQDOODUÕQÕ�RUWDGDQ�NDOGÕUPDN��J|U�Q�U�]DPDQODPD�YDU\DV\RQODUÕQÕ�
WDPDPHQ�RUWDGDQ�NDOGÕUDUDN�P�PN�QG�U�G�ú�QFHV൴QH�GD\DQÕU��%XQXQ�൴o൴Q�൴N൴�
\DNODúÕP�YDUGÕU��VDQDO�]DPDQ��Y൴UWXDO�W൴PH���G൴÷HU൴�V൴\DK�NXWX�KDI൴IOHWPH��EOD-
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FN�ER[�P൴W൴JDW൴RQ���6DQDO�]DPDQ�\DNODúÕPÕ��JHUoHN�]DPDQOÕ�HU൴ú൴P൴�WDPDPHQ�
RUWDGDQ�NDOGÕUPD\D�oDOÕúÕU��൴OHUOHPHV൴�WDPDPHQ�GHWHUP൴Q൴VW൴N�YH�VDOGÕUÕ\D�DoÕN�
E൴OHúHQOHU൴Q�൴úOHPOHU൴QGHQ�ED÷ÕPVÕ]�VDQDO�VDDW�YXUXúODUÕ�VD÷ODU�>��@��>��@��6൴-
\DK�NXWX�KDI൴IOHWPH��J|]OHQHE൴O൴U�W�P�VDDW�YXUXúODUÕQÕ�WHN�WHN�\�U�W�OHQ�൴úOHP-
OHU�൴OH�VHQNURQ൴]H�HWPH\H�oDOÕúPDN�\HU൴QH��KDU൴F൴�RODUDN�J|U�Q�U�ROD\ODUÕQ�]D-
PDQODPDVÕQÕ�NRQWURO�HGHUHN�E൴U�E�W�Q�RODUDN�V൴VWHP൴Q�GHWHUP൴Q൴]H�HG൴OPHV൴Q൴�
VD÷ODU� >��@�� >��@��=DPDQÕ� E|OPH�|QOHP൴� ൴OH� ]DPDQODPD�NDQDOODUÕQGDQ� E൴OJ൴�
VÕ]GÕUPDGDQ�]DPDQ�G൴O൴POHU൴�DUDVÕQGDN൴�JHo൴ú൴�G൴NNDWO൴FH�\|QHWPHN�DPDoODQÕU��
%X�|QOHP�|Q�EHOOHN�WHP൴]OHPH��FDFKH�IOXVK൴QJ��>��@��NDIHV�SODQODPDVÕ��/DW-
W൴FH�VFKHGXO൴QJ��>��@��P൴Q൴PXP�]DPDQ�G൴O൴P൴��P൴Q൴PXP�W൴PHVO൴FH��>��@��EHO-
OHN�GHQHWOH\൴F൴V൴�E|O�POHPH��PHPRU\�FRQWUROOHU�SDUW൴W൴RQ൴QJ��>��@��oHN൴UGHN�
DGUHV�DODQÕ�\DOÕWÕPÕ� �NHUQHO�DGGUHVV� VSDFH� ൴VRODW൴RQ�� >��@�|QOHPOHU൴Q൴� ൴oHU൴U��
'RQDQÕPÕ�E|OPH��GRQDQÕP�ND\QDNODUÕQÕ�oHN൴UGHN�YH�൴ú�SDUoDFÕNODUÕ��WKUHDG-
OHU��DUDVÕQGD�E|OPH�൴úOHP൴G൴U��EX�VD\HGH�Hú�]DPDQOÕ�]DPDQODPD�DQDO൴]൴�VDOGÕ-
UÕODUÕ�|QOHQHE൴O൴U�>��@��øú�SDUoDFÕNODUÕQÕ�GHYUH�GÕúÕ�EÕUDNPD��G൴VDEOH�KDUGZDUH�
WKUHDG൴QJ��>��@��VD\ID�SD\ODúÕPÕQÕ�GHYUH�GÕúÕ�EÕUDNPD��G൴VDEOH�SDJH�VKDU൴QJ��
>��@��GRQDQÕP�|Q�EHOOHN�E|O�POHPH��KDUGZDUH�FDFKH�SDUW൴W൴RQV��>��@��|Q�EHO-
OHN�UHQNOHQG൴UPH��FDFKH�FRORXU൴QJ��>��@�|QOHPOHU൴�GRQDQÕPÕ�E|OPH�|QOHPOHU൴�
DUDVÕQGD� \HU� DOÕU��'HQHWOHPH� |QOHPOHU൴� WHPHOGH� ൴]OHPH� V൴VWHP൴� NXOODQÕPÕQD�
GD\DQÕU�>��@��>��@�

*�o�DQDO൴]൴�VDOGÕUÕODUÕ�൴o൴Q�|QOHPOHU��EDV൴W�J�o�DQDO൴]൴��IDUNVDO�J�o�DQDO൴]൴�YH�
NRUHODV\RQ�J�o�DQDO൴]൴�VDOGÕUÕODUÕ�൴o൴Q�IDUNOÕ�RODUDN�VÕQÕIODQGÕUÕODE൴O൴U��%DV൴W�J�o�
DQDO൴]൴�൴o൴Q�HQ�WHPHO�|QOHP�KHVDSODPD�SURVHG�UOHU൴Q൴Q�J൴]O൴�E൴OJ൴GHQ�ED÷ÕP-
VÕ]�ROPDVÕGÕU��gUQH÷൴Q��V�DOPD�൴úOHP൴�G�ú�Q�OG�÷�QGH�EX�VDOGÕUÕ��൴úOHP�\DSÕ-
ODQ�J൴]O൴�YHU൴OHUH�ED÷OÕ��V�DOPD�VÕUDVÕQGD�PH\GDQD�JHOHQ�J�o�W�NHW൴P൴�൴]OHU൴Q൴�
J|]OHPOHU��(÷HU�DOJRU൴WPDGD�NXOODQÕODQ�KHUKDQJ൴�E൴U�GDOODQPD�NRPXWX�J൴]O൴�
E൴OJ൴\H�ED÷OÕ�൴VH�EX�J�YHQO൴N�DoÕ÷Õ�RUWD\D�oÕNDUÕU��+HU��V�DOPD�൴úOHP൴QGH�J�o�
W�NHW൴P൴�GH÷൴úW൴U൴OPHO൴G൴U��%X�QHGHQOH�GDOODQPD�NRPXWXQXQ�NDOGÕUÕOPDVÕ�YH\D�
DOJRU൴WPD� ൴o൴QH� D\ÕUW� HG൴OHPH]� WRSODPD� YH� ൴N൴� ൴OH� oDUSPD� ൴úOHPOHU൴� HNOHQH-
UHN���V�DOPD�DOJRU൴WPDVÕQÕQ�W�P�GDOODQPD�NRPXWODUÕ�J൴]OHQ൴U�>��@��$\UÕFD�J�o�
W�NHW൴P൴Q൴Q�GHQJHOHQPHV൴�൴o൴Q�³GXDO�UD൴O´�J൴E൴�WHNQ൴NOHU�NXOODQÕODE൴O൴U��ú|\OH�
N൴�G�ú�N�+DPP൴QJ�$÷ÕUOÕ÷ÕQD�VDK൴S�E൴U�GH÷HU൴Q��|UQH÷൴Q����PDQ൴S�ODV\RQX��
G൴÷HU�GH÷HUOHUGHQ�E൴U൴Q൴Q�PDQ൴S�ODV\RQXQGDQ�IDUNOÕ�E൴U�J�o�W�NHW൴P൴QH�QHGHQ�
ROPD\DFDNWÕU� >��@�� )DUNVDO� J�o� DQDO൴]൴� VDOGÕUÕODUÕ� ൴o൴Q� GRQDQÕPVDO� |QOHPOHU�
HOH�DOÕQGÕ÷ÕQGD��EX�|QOHPOHU�WHPHOGH�YDUVD\ÕPVDO�J�o�W�NHW൴P൴��K\SRWKHW൴FDO�
SRZHU�FRQVXPSW൴RQ�� ൴OH� F൴KD]ÕQ�J�o� W�NHW൴P൴�DUDVÕQGDN൴�NRUHODV\RQX�D]DOW-
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PD\D�RGDNODQÕU��9DUVD\ÕPVDO�J�o�W�NHW൴POHU൴�VDOGÕUJDQ�WDUDIÕQGDQ�EHO൴UOHQ൴U��
EX�QHGHQOH�E൴U�NU൴SWRV൴VWHP൴Q� WDVDUÕPFÕODUÕ� WDUDIÕQGDQ�NRQWURO� HG൴OHPH]��%X�
NRUHODV\RQX� G�ú�UPHN� ൴o൴Q� ൴N൴� \DNODúÕP� YDUGÕU�� 6൴Q\DO� *�U�OW�� 2UDQÕ¶QÕQ�
�6൴JQDO�WR�1R൴VH� 5DW൴R�615�� D]DOWÕOPDVÕ�� UDVWJHOH� NDUÕúWÕUPD� \|QWHPOHU൴Q൴Q�
NXOODQÕOPDVÕ�� 615� QH� NDGDU� G�ú�N� ROXUVD�� GR÷UX� YDUVD\ÕPVDO� J�o� W�NHW൴P൴�
൴OH� F൴KD]ÕQ�J�o� W�NHW൴P൴� DUDVÕQGDN൴� NRUHODV\RQ�GD�R�NDGDU� G�ú�N�ROXU��*�o�
W�NHW൴P൴�YHU൴�ED÷ÕPOÕOÕ÷ÕQÕ�D]DOWDQ�|]HO�PDQWÕN�VW൴OOHU൴Q൴Q�NXOODQÕOPDVÕ� >��@��
o൴S� �]HU൴QGHN൴� NDSDV൴WDQVODUÕQ� UDVWJHOH� GROGXUXOPDVÕ� YH\D� J�o� W�NHW൴P൴Q൴Q�
G�]OHúW൴U൴OPHV൴��IODWWHQ൴QJ���NU൴SWRJUDI൴N�DOJRU൴WPDQÕQ�oDOÕúPDVÕ�VÕUDVÕQGD�SD-
UDOHO� RODUDN� oDOÕúDQ� KHUKDQJ൴� E൴U� ൴úOHP� 615¶ÕQ� G�ú�U�OPHV൴Q൴� VD÷ODU�� 5DVW-
JHOH�NDUÕúWÕUPD�\|QWHPOHU൴� ൴VH�� UDVWJHOH�JHF൴NPHOHU൴Q�HNOHQPHV൴� �\D]ÕOÕPVDO�
|QOHP���GHWHUP൴Q൴VW൴N�ROPD\DQ�൴úOHPF൴OHU൴Q�NXOODQÕOPDVÕGÕU�>��@��.RUHODV\RQ�
J�o�DQDO൴]൴�VDOGÕUÕODUÕ��IDUNVDO�J�o�DQDO൴]൴�VDOGÕUÕODUÕQÕQ�JHQ൴úOHW൴OP൴ú�KkO൴�J൴E൴�
G�ú�Q�OHE൴O൴U��EX�QHGHQOH�EX�VDOGÕUÕ�\|QWHP൴QH�EHQ]HU�úHN൴OGH�VDKWH�G|QJ�OH-
U൴Q�HNOHQPHV൴��UDVWJHOH�JHF൴NPHOHU൴Q�HNOHQPHV൴��GHYUH�I൴OWUHOHPH�YH\D�J�U�OW��
HNOHPH�൴OH�J�o�൴]OHU൴Q൴Q�EXODQÕNODúWÕUÕOPDVÕ��YHU൴�\ROX�ú൴IUHOHPH��YHU൴\൴�UDVWJH-
OH�E൴U�VD\Õ�൴OH�PDVNHOHPH�|QOHPOHU൴�|QHU൴OHE൴O൴U�>��@��

(OHNWURPDQ\HW൴N� \D\ÕOÕP� DQDO൴]൴� VDOGÕUÕODUÕ� ൴o൴Q� DOÕQDE൴OHFHN� |QOHPOHUGHQ�
ED]ÕODUÕ��J൴]O൴�E൴OJ൴\൴�E|OPH��VHFUHW�VSO൴WW൴QJ��>��@��oR÷DOWPD�\|QWHP൴��GXS-
O൴FDW൴RQ�PHWKRG��>��@��oDUSÕPVDO�PDVNHOHPH��PXOW൴SO൴FDW൴YH�PDVN൴QJ��>��@���
UDVWJHOH�PDVNHOHPH��UDQGRP�PDVN൴QJ��>��@�RODUDN�YHU൴OHE൴O൴U��*൴]O൴�E൴OJ൴\൴�
E|OPH�\|QWHP൴QGH�� J൴]O൴� E൴OJ൴� N�o�N�SDUoDODUD� D\UÕODUDN� UDVWJHOH�E൴U� YHU൴�
൴OH�E൴UOHúW൴U൴O൴U��dR÷DOWPD�\|QWHP൴QGH�൴VH��|UQH÷൴Q�ú൴IUHOHPH�DOJRU൴WPDVÕQGD�
NDUÕúWÕUPD\Õ�VD÷OD\DQ�6±NXWXVXQXQ�J൴UG൴�GH÷HUOHU൴�J൴]O൴�E൴OJ൴�E|OPH�\|QWH-
P൴\OH�E|O�Q�U��VRQUDVÕQGD�6±NXWXVX�WDEORODUÕ�UDVWJHOH�VHo൴OP൴ú�E൴U�GH÷HU�൴OH�
oR÷DOWÕODUDN�DOWHUQDW൴I�6±NXWXVX�WDEORVX�ROXúWXUXOXU�YH�|QFHV൴QGH�E|O�QHQ�
6±NXWXVX� J൴UG൴OHU൴� EX� DOWHUQDW൴I� WDEORGDQ� JHo൴U൴O൴U�� dDUSÕPVDO�PDVNHOHPH�
YH�UDVWJHOH�PDVNHOHPH�|QOHPOHU൴�൴VH��J൴]O൴�E൴OJ൴Q൴Q�KHU�E൴U�E൴W൴Q൴Q�UDVWJHOH�
VHo൴OP൴ú�PDVNHOHPH�E൴WOHU൴�൴OH�VÕUDVÕ\OD�oDUSÕOPDVÕ�YH\D�;25ODPD��H[FOX-
V൴YH�25�� ൴úOHP൴G൴U��%XQXQ�\DQÕQGD�E|O�QP�ú�PDVNH� �VSO൴W�PDVN��|QOHP൴�
൴OH�6±NXWXVX�oÕNWÕ�GH÷HUOHU൴�UDVWJHOH�VHo൴OP൴ú�IDUNOÕ�PDVNH�GH÷HU൴\OH�PDVNH-
OHQ൴U��6Ho൴OHQ�EX�PDVNHOHPH�GH÷HUOHU൴�PDVNHOHPH�WDEORVXQGD�WXWXOXU�>��@��
$\UÕFD�(ú൴N�8\JXODPDVÕ��7KUHVKROG�,PSOHPHQWDW൴RQ���7,��NXOODQÕODUDN�GR-
QDQÕP� SODWIRUPODUÕQGD� %RROH� PDVNHOHPHV൴� JHUoHNOHúW൴U൴O൴U�� 7,�� KDWDODUÕQ�
YDUOÕ÷ÕQGD�E൴OH�VD\ÕVDO�GHYUHOHU�൴o൴Q�J�YHQ൴O൴U�E൴U�E൴U൴QF൴�GHUHFHGHQ�PDVNH-
OHPH�úHPDVÕGÕU�>��@��7,¶\D�DOWHUQDW൴I�RODUDN�(WN൴�$ODQÕQD�<|QHO൴N�0DVNH-
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OHPH��'RPD൴Q���2U൴HQWHG�0DVN൴QJ���'20��|QHU൴OP൴úW൴U��'20¶GD�GDKD�D]�
o൴S�DODQÕ�YH�GDKD�D]�UDVWJHOHO൴NOH�7,�൴OH�D\QÕ�VHY൴\H�J�YHQO൴N�VD÷ODQÕU�>��@��
%XQXQ�\DQÕQGD��GHYUH�oÕNÕúÕQD�GX\X�DPSO൴I൴NDW|U��HNOHPH��SDUD]൴W�HNOHPH�
�MDPP൴QJ���G൴QDP൴N�X]DPVDO�\HU�GH÷൴úW൴UPH�YH�KDU൴WDODPD��UDVWJHOH�NRQW-
URO�G|QJ�V�QH�VDK൴S�YROWDM�UHJ�ODW|U��NXOODQÕPÕ��J�o�Õ]JDUDODUÕQÕQ��SRZHU�
JU൴GV�� RSW൴P൴]DV\RQX� �WRSRORM൴Q൴Q� YH\D� ൴o� G൴UHQF൴Q൴Q� PRG൴I൴\H� HG൴OPHV൴��
Õ]JDUDODUD�NDSDV൴W|U�HNOHQPHV൴��HOHNWURPDQ\HW൴N�\D\ÕOÕPÕ�|QOH\൴F൴�\|QWHP-
OHUG൴U�>��@��

$NXVW൴N�DQDO൴]�VDOGÕUÕVÕ� ൴o൴Q�DOÕQDE൴OHFHN�|QOHPOHU��VHV�JHo൴UPH]�HN൴SPDQ-
ODUÕQ�NXOODQÕPÕ��\HWHU൴QFH�J�oO��E൴U�EDQW�JHQ൴úO൴÷൴QH�VDK൴S�J�U�OW��ND\QD÷Õ�
NXOODQÕPÕ�൴OH�E൴OJ൴OHQG൴U൴F൴�V൴Q\DOOHU൴Q�PDVNHOHQPHV൴��NRG�൴oHU൴V൴QGH�PDVNH-
OHPH� YH� QRUPDO൴]DV\RQ� ൴úOHPOHU൴Q൴Q� NXOODQÕOPDVÕ�� GRQDQÕPÕQ� GHVWHNOHG൴÷൴�
IUHNDQV�DUDOÕ÷ÕQÕQ�D]DOWÕOPDVÕ��\DQ�NDQDOODUÕQ�DNW൴I�RODUDN�GHYUH�GÕúÕ�EÕUDNÕO-
PDVÕ�SDUD]൴W�HNOHQPHV൴��KDVVDV�൴úOHPOHU൴Q�\�U�W�OG�÷��VÕUDGD�VHV�V൴VWHP൴Q൴Q�
SDV൴I� KkOH� JHW൴U൴OPHV൴� �P൴NURIRQ� YH\D� KRSDUO|UGHQ� E൴U൴�� RODUDN� YHU൴OHE൴O൴U�
>��@�� >��@��3DUD]൴W� HNOHPH� WHNQ൴÷൴QGH��E൴U� F൴KD]�DNXVW൴N�NDQDO� IDDO൴\HWOHU൴-
Q൴�൴]OHPHN��]HUH�WDVDUODQDE൴O൴U�YH�E൴U�WHKG൴W�GXUXPX�DOJÕODQGÕ÷ÕQGD�SDUD]൴W�
HNOHPH\൴�HWN൴QOHúW൴UHE൴O൴U�\D�GD�\D]ÕOÕP�൴OH�KDVVDV��J൴]O൴�� ൴úOHPOHU�\�U�W�O-
G�÷�QGH� �PHVHOD� E൴U� EDQNDFÕOÕN� X\JXODPDVÕ� E൴U�.൴ú൴VHO�.൴PO൴N�1XPDUDVÕ�
�3HUVRQDO� ,GHQW൴I൴FDW൴RQ� 1XPEHU±3,1�� ൴VWHG൴÷൴QGH�� DNXVW൴N� NDQDOGD� DNW൴I�
RODUDN�SDUD]൴W�ROXúWXUDE൴O൴U�

0RGHUQ�NU൴SWRV൴VWHPOHU�NDED�NXYYHW�VDOGÕUÕODUÕQD�NDUúÕ�൴N൴�|QHPO൴�|QOHPOH�JH-
O൴úW൴U൴O൴UOHU��KHVDSODPD�NDUPDúÕNOÕ÷ÕQÕ�DUWWÕUPD�YH�൴VWDW൴VW൴NVHO�|]HOO൴NOHU�NXOOD-
QÕODUDN�J൴]O൴O൴÷൴�NRUXPD��+HVDSODPD�NDUPDúÕNOÕ÷Õ�\�NVHNVH��VDOGÕUJDQ�NU൴SWR-
V൴VWHP൴�SRO൴QRPVDO�]DPDQGD�NÕUDPD]��+HVDSODPD�NDUPDúÕNOÕ÷Õ�DUWWÕUDUDN�J൴]O൴�
YHU൴\൴�NRUXPDN�൴o൴Q��\D�DQDKWDU�X]XQOX÷X�DUWWÕUÕOÕU�\D�GD�<DODQFÕ�5DVJHOH�6D\Õ�
hUHWHoOHU൴��3VHXGR�5DQGRP�1XPEHU�*HQHUDWRUV±351*V��NXOODQÕODUDN�HQWUR-
S൴�DUWWÕUÕOÕU�>��@��øVWDW൴VW൴NVHO�|]HOO൴NOHU൴Q�NXOODQÕODUDN�J൴]O൴�E൴OJ൴Q൴Q�NRUXQPDVÕ�
WHPHOGH�൴VWDW൴VW൴NVHO�NRGODPD�úHPDODUÕQÕQ�WDVDUÕPÕQD�GD\DQÕU��O൴WHUDW�UGH�IDUN-
OÕ�൴VWDW൴VW൴NVHO�NRGODPD�úHPDVÕ�WDVDUÕPODUÕ�|QHU൴OP൴úW൴U�>��@��>��@�

+DWD�ROXúWXUPD�VDOGÕUÕODUÕ�൴o൴Q�|QOHPOHU�G�ú�Q�OG�÷�QGH��൴N൴�\DNODúÕP�X\JX-
ODQDE൴O൴U��KDWD\Õ�WHVS൴W�HWPH��KDWD�|QOHPH��+DWD�WHVS൴W൴�൴o൴Q��KDWD�J൴U൴ú൴POHU൴�
WHVS൴W�HG൴O൴U��NXUWDUPD�PHNDQ൴]PDVÕ�൴]OHQ൴U��E൴OJ൴�VHY൴\HV൴QGH�YHU൴�GH÷൴ú൴NO൴÷൴�
DOJÕODQÕU��+DWD�|QOHPH�\DNODúÕPÕQGD�൴VH�oÕNWÕ\Õ�ER]PD�YH\D�V൴OPH�൴úOHPOHU൴�
X\JXODQÕU�DQFDN�PDO൴\HWO൴G൴U��%X�QHGHQOH�JHQHOO൴NOH�KHU� ൴N൴�\DNODúÕPÕQ�E൴U�
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NRPE൴QDV\RQX�൴OH�|QOHP�ROXúWXUXOPDVÕ�EHNOHQ൴U��<HWHUV൴]�J�o�YH\D�KÕ]�DúÕUW-
PD\Õ� ൴]OH\HQ�� HOHNWURPDQ\HW൴N� WHVS൴WOHU� \DSDQ�� JHUoHN� ]DPDQOÕ� UHDNV൴\RQ�
YHUHE൴OHFHN� X\JXQ� VHQV|U� YH� GHGHNW|UOHU൴Q� �OD]HU� GHGHNW|U��� HOHNWURPDQ-
\HW൴N� DODQ� GHGHNW|U��� NXOODQÕPÕ�� KDWD� WHVS൴W� NRGODUÕQÕQ� X\JXODQPDVÕ� �YHU൴�
E�W�QO�÷�Q��VD÷ODU���NRS\DODPD��GXSO൴FDW൴RQ��YH�NDUúÕODúWÕUPD�൴úOHPOHU൴Q൴Q�
X\JXODQPDVÕ� �൴N൴� NH]� KHVDSODPD�� WHUV൴Q൴� KHVDSODPD�� \D]ÕOÕPÕQ�GRQDQÕPÕQ�
NRS\DODQPDVÕ���J�o�W�NHW൴P൴Q൴�GHQJHOH\HFHN�|]HO�GHYUHOHU൴Q��|UQH÷൴Q�'DOJD�
'൴QDP൴N�'൴IHUDQV൴\HO�0DQWÕN��:DYH�'\QDP൴F�'൴IIHUHQW൴DO�/RJ൴F�±�:''/��
GHYUHV൴��'HQJHO൴�+�FUH�7DEDQOÕ�d൴IW�5D\OÕ�0DQWÕN��%DODQFHG�&HOO�EDVHG�'X-
DO�UD൴O�/RJ൴F� ��%&'/��GHYUHV൴� >��@��NXOODQÕOPDVÕ��%XQXQ�\DQÕQGD�\D]ÕOÕP�
VHY൴\HV൴QGH�NRS\DODPD��YHU൴�J|VWHU൴P൴Q൴Q�KDWD\Õ�DOJÕOD\DFDN�úHN൴OGH�GH÷൴ú-
W൴U൴OPHV൴��ED]Õ�KDWD�PRGHOOHU൴Q൴�GHVWHNOH\HQ�NRGODUÕQ�\D]ÕOPDVÕ��KDWD�WHVS൴W൴�
൴o൴Q�PDN൴QH� G൴O൴� VHY൴\HV൴QGH� NRG� DQDO൴]|U�� WDVDUODPD�� DNÕú� NRQWUROOHU൴Q൴Q�
\DSÕOPDVÕ��|QFHGHQ�KHVDSODQPÕú�൴P]D\D�NDUúÕ�\�U�W�OHQ�NRG�൴P]DVÕQÕQ�GR÷-
UXODQPDVÕ���UDVWJHOHOHúW൴UPH��]DPDQÕQ�UDVWJHOHOHúW൴U൴OPHV൴��UDVWJHOH�W൴WUHú൴P�
HNOHPH��UDVWJHOH�൴úOHPOHU�HNOHPH��UDVWJHOH�NDUÕúWÕUPD��|QOHPOHU൴�NXOODQÕOD-
E൴O൴U�>��@��

9HU൴�NDOÕQWÕVÕ�VDOGÕUÕODUÕQD�NDUúÕ�DOÕQDE൴OHFHN�|QOHPOHU�൴o൴Q��JHO൴úW൴U൴F൴OHU൴Q�\DUÕ�
൴OHWNHQ�EHOOHNOHUGHQ�YHU൴�NXUWDUPD\Õ�]RUODúWÕUPD\D�\DUGÕPFÕ�RODQ�ED]Õ�JHQHO�
WDVDUÕP�NXUDOODUÕQD�X\PDODUÕ�EHNOHQ൴U��((3520�YH�)ODVK�EHOOHNOHU�൴o൴Q��\HQ൴�
K�FUHOHUH�J൴]O൴�YHU൴OHU�VDNODQPDGDQ�|QFH��EX�K�FUHOHU൴Q���±����NH]�UDVWJHOH�
YHU൴�൴OH�GROGXUXOPDVÕ�\HQ൴�K�FUHOHU൴Q�NXOODQÕPÕ�ND\QDNOÕ�YHU൴�NDOÕQWÕODUÕQÕQ�RU-
WDGDQ�NDOGÕUÕOPDVÕQÕ�VD÷ODU��7�P�((3520�YH�)ODVK�K�FUHOHU൴Q൴Q�V൴O൴QPHGHQ�
|QFH�SURJUDPODQPDVÕ�DUWÕN�\�N�SUREOHP൴Q൴Q�RUWDGDQ�NDOGÕUÕU��(Q�\HQ൴�GHSR-
ODPD�D\JÕWODUÕQÕQ�NXOODQÕOPDVÕ��PRGHUQ� WHNQRORM൴OHUOH� WDVDUODQPÕú�YH\D��VW��
PHWDO� NDWPDQOD� NDSOÕ� EHOOHNOHU൴Q� NXOODQÕOPDVÕ� YHU൴� NDOÕQWÕVÕ� VDOGÕUÕODUÕQD� E൴U�
|QOHPG൴U��%HOOHNOHUH�GHSRODQDFDN�YHU൴OHU൴Q�ú൴IUHOHQPHV൴�E൴U�G൴÷HU�o|]�P�|QH-
U൴V൴G൴U�>��@�

�������� >FWæ�'T_ZHZ�8FQIæWæ��SQJRQJWN

<DUÕ�ER]XFX�VDOGÕUÕODU�E൴UoRN�P൴NUR�GHQHWOH\൴F൴�൴o൴Q�WHKO൴NHO൴G൴U��89�ÕúÕQ�VDO-
GÕUÕODUÕQD�NDUúÕ�NRUXPDVÕ�ROPD\DQ�P൴NUR�GHQHWOH\൴F൴OHU൴Q�J�YHQO൴N� V൴JRUWDVÕ�
SURJUDP�EHOOH÷൴QGHQ�X]DNWD�ROGX÷XQGDQ��EX�P൴NURGHQHWOH\൴F൴OHU൴Q�(3520¶X�
NRO൴�EDQGÕ�J൴E൴�RSDN�E൴U�PDO]HPH�൴OH�NDSODQDUDN�NROD\FD�ER]XODE൴O൴U��%X�QH-
GHQOH� ED]Õ� I൴UPDODU� J�YHQO൴N� V൴JRUWDODUÕQÕ� EHOOHNOH� D\QÕ� VÕUD\D�\HUOHúW൴U൴UOHU��
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EX�GD�DQD�EHOOH÷൴�ER]PDGDQ�V൴JRUWD\Õ�VHoHUHN�V൴OPH\൴�]RUODúWÕUÕU��%XQXQ�\D-
QÕQGD�ED]Õ� I൴UPDODU�J�YHQO൴N�E൴WOHU൴�DNW൴I�ROGX÷XQGD�EHOOHN� ൴oHU൴÷൴Q൴�ú൴IUHOH-
\HQ�J�YHQO൴N�NRUXPDODUÕ�NXOODQÕUODU��$\UÕFD�ED]Õ�P൴NUR�GHQHWOH\൴F൴OHUGH�GHYUH�
V൴JRUWDVÕ�RSDN��VW�PHWDO�WDEDND�൴OH�NDSODQÕU��%D]Õ�I൴UPDODU�൴VH�89�ÕúÕQODUÕ\OD�
UHVHWOHQPH\HFHN�P൴NUR�GHQHWOH\൴F൴��UHWP൴úOHUG൴U�>�@��%XQXQ�\DQÕQGD��UHW൴F൴�
I൴UPDODU�o൴SH�SUREODU�YH\D�RSW൴N�ÕúÕQODUOD�I൴]൴NVHO�HU൴ú൴P൴�|QOHPHN�൴o൴Q��o൴S�\�-
]H\൴Q൴Q�E�\�N�NÕVÕPODUÕQÕ�NDSOD\DQ�PHWDO�E൴U�WDEDND�NXOODQÕUODU��$NW൴I�)RWRQ�
3UREODPD�VDOGÕUÕODUÕQGD�OD]HUOH�WDUDPD�\DSÕOPDVÕQÕ�|QOHPH�DPDoOÕ�RSW൴N�VHQ-
V|UOHU�NXOODQÕOÕU��%X�VHQV|UOHU�F൴KD]ÕQ�I൴]൴NVHO�]D\ÕIOÕNODUÕQÕ�WHVS൴W�HWPH\H�YH�
OD]HU�ÕúÕQODUÕQÕ�\DNDODPD\D�oDOÕúÕU��$\UÕFD�E൴U�F൴KD]Õ�\�NVHN�YROWDMGD�oDOÕúWÕU-
PDN��EHOOHN�GR÷UXODPD�WHNQ൴NOHU൴Q൴Q�NXOODQÕOPDVÕ��EHOOHN�NDUÕúWÕUPD�YH�EHOOHN�
ú൴IUHOHPH�|QOHPOHU൴�2SW൴N�+DWD�2OXúWXUPD�6DOGÕUÕODUÕQD� NDUúÕ� EDúND� o|]�P�
|QHU൴OHU൴G൴U�>��@��

7DEOR�����¶GH��ER]XFX��ER]XFX�ROPD\DQ�YH�\DUÕ�ER]XFX�VDOGÕUÕODUD�NDUúÕ�GRQD-
QÕPVDO�YH�\D]ÕOÕPVDO�|QOHPOHU�|]HWOHQP൴úW൴U�

9FGQT�������+N_NPXJQ�8FQIæWæQFWF�0FWĒæ�&QæSFHFP��SQJRQJW

6DOGÕUÕ�
7�U� 6DOGÕUÕ�6ÕQÕIÕ gQOHPOHU

%R]XFX
6DOGÕUÕODU

7HUV൴QH�
0�KHQG൴VO൴N
'HU൴QOHPHV൴QH�
DUDúWÕUPD

���9HU൴�\ROX�ú൴IUHOHPH�
���9HU൴�\ROX�NDUÕúWÕUPD�
���6HQV|U�D÷ODUÕQÕQ�NXOODQÕOPDVÕ�
���)DUNOÕ�W൴SWH�VHQV|UOHU൴Q�NXOODQÕOPDVÕ�
���7HVW�GHYUHV൴Q൴Q�\RN�HG൴OPHV൴

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

=DPDQODPD�
$QDO൴]൴

�<DQ�.DQDO�
VDOGÕUÕODUÕ�

���6DE൴W�]DPDQOÕ�\D]ÕOÕP�GRQDQÕP�WHNQ൴NOHU൴Q൴Q�NXOODQÕOPDVÕ�
���=DPDQODPD�NDQDOÕQD�J�U�OW��HQMHNWH�HG൴OPHV൴�
���'HWHUP൴Q൴VWO൴÷൴�J�oOHQG൴UPH��VDQDO�]DPDQ��V൴\DK�NXWX�KDI൴ÀHWPH��
���=DPDQÕ�E|OPH��|Q�EHOOHN�WHP൴]OHPH��/DWW൴FH�SODQODPDVÕ��P൴Q൴PXP�
]DPDQ�G൴O൴P൴��EHOOHN�GHQHWOH\൴F൴V൴�E|O�POHPH��oHN൴UGHN�DGUHV�DODQÕ�
\DOÕWÕPÕ��

���'RQDQÕPÕ�E|OPH��൴ú�SDUoDFÕNODUÕQÕ�GHYUH�GÕúÕ�EÕUDNPD��VD\ID�
SD\ODúÕPÕQÕ�GHYUH�GÕúÕ�EÕUDNPD��GRQDQÕP�|Q�EHOOHN�E|O�POHPH��|Q�
EHOOHN�UHQNOHQG൴UPH��

���'HQHWOHPH��൴]OHPH�V൴VWHPOHU൴Q൴Q�NXOODQÕPÕ�

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

*�o�$QDO൴]൴
�<DQ�.DQDO�
VDOGÕUÕODUÕ�

���+HVDSODPD�SURVHG�UOHU൴Q൴Q�J൴]O൴�E൴OJ൴GHQ�ED÷ÕPVÕ]�ROPDVÕ�
���*�o�W�NHW൴P൴�GHQJHOHPH�\|QWHPOHU൴Q൴Q�NXOODQÕOPDVÕ�
���615¶ÕQ�D]DOWÕOPDVÕ�
���5DVWJHOH�NDUÕúWÕUPD�\|QWHPOHU൴Q൴Q�NXOODQÕOPDVÕ�
���'HYUH�I൴OWUHOHPH�
���0DVNHOHPH�
���9HU൴�\ROX�ú൴IUHOHPH
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9FGQT�������)J[FR��+N_NPXJQ�8FQIæWæQFWF�0FWĒæ�&QæSFHFP��SQJRQJW

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

(OHNWURPDQ\HW൴N�
<D\ÕOÕP�$QDO൴]൴
�<DQ�.DQDO�
VDOGÕUÕODUÕ�

���*൴]O൴�E൴OJ൴\൴�E|OPH�
���dR÷DOWPD�\|QWHP൴��
���dDUSÕPVDO�PDVNHOHPH�
���5DVWJHOH�PDVNHOHPH�
���%|O�QP�ú�PDVNH�
���7,�൴OH�%RROH�PDVNHOHPH�
���'20�PDVNHOHPH�
���'HYUH�oÕNÕúÕQD�GX\X�DPSO൴I൴NDW|U��HNOHPH��
���3DUD]൴W�HNOHPH��
���'൴QDP൴N�X]DPVDO�\HU�GH÷൴úW൴UPH�YH�KDU൴WDODPD��
���5DVWJHOH�NRQWURO�G|QJ�V�QH�VDK൴S�YROWDM�UHJ�ODW|U��NXOODQÕPÕ��
�� *�o�Õ]JDUDODUÕQÕQ�RSW൴P൴]DV\RQX

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

$NXVW൴N�$QDO൴]
�<DQ�.DQDO�
VDOGÕUÕODUÕ�

���6HV�JHo൴UPH]�HN൴SPDQODUÕQ�NXOODQÕPÕ��
���<HWHU൴QFH�J�oO��E൴U�EDQW�JHQ൴úO൴÷൴QH�VDK൴S�J�U�OW��ND\QD÷Õ�
NXOODQÕPÕ��

���0DVNHOHPH�YH�QRUPDO൴]DV\RQ�
���'RQDQÕPÕQ�GHVWHNOHG൴÷൴�IUHNDQV�DUDOÕ÷ÕQÕQ�D]DOWÕOPDVÕ�
���<DQ�NDQDOODUÕQ�DNW൴I�RODUDN�GHYUH�GÕúÕ�EÕUDNÕOPDVÕ���SDUD]൴W�
HNOHQPHV൴

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

.DED�.XYYHW�
6DOGÕUÕODUÕ

���+HVDSODPD�NDUPDúÕNOÕ÷ÕQÕ�DUWWÕUPD�|QOHPOHU൴���DQDKWDU�X]XQOX÷XQX�
DUWWÕUPD��351*�NXOODQDUDN�HQWURS൴\൴�DUWWÕUPD��

���øVWDW൴VW൴NVHO�|]HOO൴NOHU൴�NXOODQDUDN�NRUXPD�VD÷ODPD

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

+DWD�2OXúWXUPD�
6DOGÕUÕODUÕ

���6HQV|U�YH�GHGHNW|UOHU൴Q��OD]HU�GHGHNW|U��HOHNWURPDQ\HW൴N�GHGHNW|U��
NXOODQÕPÕ��

���+DWD�WHVS൴W�NRGODUÕQÕQ�X\JXODQPDVÕ��
���.RS\DODPD�YH�NDUúÕODúWÕUPD�൴úOHPOHU൴Q൴Q�X\JXODQPDVÕ�
���*�o�W�NHW൴P൴Q൴�GHQJHOH\HFHN�|]HO�GHYUHOHU൴Q�NXOODQÕOPDVÕ�
���<D]ÕOÕP�VHY൴\HV൴QGH�NRS\DODPD��
���9HU൴�J|VWHU൴P൴Q൴Q�KDWD\Õ�DOJÕOD\DFDN�úHN൴OGH�GH÷൴úW൴U൴OPHV൴��
���%D]Õ�KDWD�PRGHOOHU൴Q൴�GHVWHNOH\HQ�NRGODUÕQ�\D]ÕOPDVÕ��
���+DWD�WHVS൴W൴�൴o൴Q�PDN൴QH�G൴O൴�VHY൴\HV൴QGH�NRG�DQDO൴]|U��WDVDUODPD��
���$NÕú�NRQWUROOHU൴Q൴Q�\DSÕOPDVÕ�
���5DVWJHOHOHúW൴UPH

%R]XFX�
2OPD\DQ
6DOGÕUÕODU

9HU൴�.DOÕQWÕVÕ�
6DOGÕUÕODUÕ

�� ((3520�YH�)ODVK�EHOOHNOHU�൴o൴Q�\HQ൴�K�FUHOHU�NXOODQÕOPDGDQ�|QFH�
EX�K�FUHOHU൴Q�UDVWJHOH�YHU൴\OH�GROGXUXOPDVÕ�

���7�P�((3520�YH�)ODVK�K�FUHOHU൴Q൴Q�V൴O൴QPHGHQ�|QFH�
SURJUDPODQPDVÕ�

���0RGHUQ�WHNQRORM൴OHU൴Q�NXOODQÕOPDVÕ�
���%HOOHNWH�GHSRODQDFDN�YHU൴OHU൴Q�ú൴IUHOHPH�DOJRU൴WPDODUÕ�൴OH�
ú൴IUHOHQPHV൴

<DUÕ�%R]XFX�
6DOGÕUÕODU

89�6DOGÕUÕODUÕ
øOHU൴�*|U�QW�OHPH�

6DOGÕUÕODUÕ�
$NW൴I�)RWRQ�
3UREODPD�
2SW൴N�+DWD�
2OXúWXUPD�
6DOGÕUÕODUÕ

���*�YHQO൴N�V൴JRUWDVÕ�൴OH�EHOOH÷൴Q�E൴UE൴U൴QH�\DNÕQ�ROPDVÕ��
���%HOOH÷൴Q�NDUÕúWÕUÕOPDVÕ�YH�ú൴IUHOHQPHV൴�
���%HOOHN�GR÷UXODPD�\|QWHPOHU൴Q൴Q�NXOODQÕOPDVÕ�
���'HYUH�V൴JRUWDVÕQÕQ�PHWDO�WDEDND�൴OH�NDSODQPDVÕ�
���2SW൴N�VHQV|UOHU൴Q�NXOODQÕOPDVÕ�
���&൴KD]Õ�\�NVHN�YROWDMGD�oDOÕúWÕUPDN
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������ 843:��;*�)*Ô*71*3)å72*1*7

)൴]൴NVHO� VDOGÕUÕODU�� NU൴SWRJUDI൴N� F൴KD]� �]HU൴QGH� \HWN൴OHQG൴UPH� ROPDGDQ� J൴]O൴�
E൴OJ൴OHU൴Q�HOGH�HG൴OPHV൴Q൴�DPDoODU��%R]XFX��ER]XFX�ROPD\DQ�YH�\DUÕ�ER]XFX�
VDOGÕUÕODU�RODUDN�JUXSODQGÕUÕOÕUODU��

�� %R]XFX�VDOGÕUÕODU��SDKDOÕ�HN൴SPDQODU��X]PDQ�N൴ú൴OHU�YH�]DPDQ�JHUHNW൴-
U൴U��6DOGÕUÕ�VRQUDVÕQGD�NDQÕW�EÕUDNÕOÕU�YH\D�F൴KD]�\RN�HG൴O൴U��6DOGÕUÕ�൴o൴Q�
JHUHNO൴�HN൴SPDQODU��OHK൴POHPH�V|NPH�൴VWDV\RQX��EDV൴W�N൴P\DVDO�ODER-
UDWXYDU��\�NVHN�o|]�Q�UO�NO��RSW൴N�P൴NURVNRS��WHO�\DSÕúWÕUPD�PDN൴QH-
V൴��OD]HU�NHV൴P�V൴VWHP൴��GHU൴QOHPHV൴QH�DUDúWÕUPD�൴VWDV\RQX��RV൴ORVNRS��
PDQWÕN�DQDO൴]|U���V൴Q\DO��UHWHF൴��HOHNWURQ�P൴NURVNRS�WDUD\ÕFÕVÕ��),%�൴ú�
൴VWDV\RQODUÕGÕU��

�� %R]XFX� ROPD\DQ� VDOGÕUÕODU�� G�ú�N� PDO൴\HWO൴G൴U�� NU൴SWRJUDI൴N� F൴KD]D�
I൴]൴NVHO� E൴U� WDKU൴EDW� \DSÕOPDGDQ� F൴KD]� KDUHNHWOHU൴� J|]OHPOHQ൴U� YH\D�
PDQ൴S�OH�HG൴O൴U��dRN�PDO൴\HWO൴�ROPD\DQ�HN൴SPDQODU�YH�RUWD�GHUHFHGH�
X]PDQOÕN�E൴OJ൴V൴�JHUHNW൴U൴U��QRUPDOGH�VDOGÕUÕ�VRQUDVÕ�KHUKDQJ൴�E൴U�WDKU൴-
EDW�NDQÕWÕ�EÕUDNÕOPD]��6DOGÕUÕ�൴o൴Q�NXOODQÕODQ�DUDoODU�OHK൴POHPH�V|NPH�
൴VWDV\RQX��G൴M൴WDO�|Oo��DOHW൴��WHVW�F൴KD]ODUÕ��J�o�ND\QDNODUÕ��RV൴ORVNRS��
PDQWÕN�DQDO൴]|U���V൴Q\DO��UHWHo��YHU൴�WRSODPD�NDUWODUÕ�RODUDN�YHU൴OHE൴O൴U��

�� <DUÕ�ER]XFX�VDOGÕUÕODU��KHGHI�F൴KD]D�GDKD�D]�]DUDU�YHU൴UOHU��G൴÷HU�E൴U�
൴IDGH\OH� VDGHFH� SDNHWWHQ� oÕNDUPD� ൴úOHP൴� \DSÕOÕU�� %R]XFX� VDOGÕUÕOD-
UD� J|UH� GDKD� XFX]� YH� NXUXOXPX� NROD\GÕU�� 6DOGÕUÕ� VÕUDVÕQGD� NXOODQÕ-
ODQ� HN൴SPDQODU�� OHK൴P�V|NPH� ൴VWDV\RQX��EDV൴W� N൴P\DVDO� ODERUDWXYDU��
\�NVHN�o|]�Q�UO�NO��RSW൴N�P൴NURVNRS��89�ND\QDNODUÕ��OD]HUOHU��|]HO�
P൴NURVNRSODU��OD]HU�WDUDPD��NÕ]ÕO|WHV൴�P൴NURVNRS���RV൴ORVNRS��PDQWÕN�
DQDO൴]|U���V൴Q\DO��UHWHF൴��YHU൴�WRSODPD�NDUWODUÕ��SURWRW൴S�SDQRODUGÕU��

%X�E|O�PGH�KHU�E൴U�I൴]൴NVHO�VDOGÕUÕ�VÕQÕIÕ�NDSVDPOÕ�RODUDN�HOH�DOÕQPÕú�YH�EX�
VDOGÕUÕODUD�NDUúÕ�DOÕQPDVÕ�JHUHNHQ�|QOHPOHU�DOW�E|O�POHUH�D\UÕODUDN�GHWD\ODQ-
GÕUÕOPÕúWÕU��7DPDPHQ�P�NHPPHO� NRUXPD� VD÷OD\DQ�E൴U� NU൴SWRV൴VWHP� WDVDUÕP�
|UQH÷൴�\RNWXU�o�QN��E൴U�VDOGÕUJDQD�\HWHUO൴�]DPDQ�YH�ND\QDN�YHU൴OG൴÷൴QGH�NU൴S-
WRV൴VWHP�NÕUÕODE൴O൴U��$QFDN�EX�NU൴SWRV൴VWHP൴Q�VDOGÕUÕODUD�NDUúÕ�WDPDPHQ�VDYXQ-
PDVÕ]� ROGX÷X� DQODPÕQD� JHOPH]��%XQXQ� \DQÕQGD�� VDGHFH� E൴U� VDOGÕUÕ� VÕQÕIÕQD�
\|QHO൴N�|QOHP൴Q�DOÕQPDVÕ�NU൴SWRV൴VWHP൴� I൴]൴NVHO� VDOGÕUÕODUÕQ� W�P�QGHQ�NRUX-
PD]��EX�QHGHQOH�NU൴SWRV൴VWHP�P�PN�Q�ROGX÷XQFD�oRN�|QOHP�൴oHUHFHN�úHN൴OGH�
WDVDUODQPDOÕGÕU�
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7HúHNN�U

dDOÕúPDGD��0HOWHP�.XUW� 3HKO൴YDQR÷OX�7h%ø7$.� �����<XUW� 'ÕúÕ� 'RNWRUD�
6RQUDVÕ�$UDúWÕUPD�%XUV�3URJUDPÕ�NDSVDPÕQGD�NÕVP൴�RODUDN�GHVWHNOHQP൴úW൴U�

0&>3&01&7

>�@� 0��&HQN��6൴EHU�*�YHQO൴NWH�.U൴SWRJUDI൴��.U൴SWRJUDI൴N�7HVW�<|QWHPOHU൴�9H�.U൴SWRDQDO൴]��
6൴EHU�*�YHQO൴N�YH�6DYXQPD��3UREOHPOHU�YH�d|]�POHU��SS��������������

>�@� 0�7�� 6DNDOOÕ�� .U൴SWRJUDI൴N� 7HVW� <|QWHPOHU൴� 9H� .U൴SWRDQDO൴]�� 6൴EHU� *�YHQO൴N� YH�
6DYXQPD��3UREOHPOHU�YH�d|]�POHU��SS���������������

>�@� 1��dD\GDú��<DQ�.DQDO�YH�+DWD�<DSWÕUPD�$WDN�&൴KD]ODUÕQÕQ�+D]ÕUODQDQ�7HVW�<D]ÕOÕPÕ�
൴OH�<|QHW൴OPHV൴�YH�$OÕQDQ�gOo�POHU൴Q�$QDO൴]�(G൴OPHV൴��<�NHVN�/൴VDQV�7H]൴��øVWDQEXO�
ùHK൴U�hQ൴YHUV൴WHV൴��øVWDQEXO��7�UN൴\H�������

>�@� );��6WDQGDHUW��,QWURGXFWLRQ�WR�6LGH�&KDQQHO�$WWDFNV��,Q��6HFXUH�,QWHJUDWHG�&LUFXLWV�
DQG�6\VWHPV��SS����±����6SULQJHU�������

>�@� 6�3��6NRURERJDWRY��6HPL�,QYDVLYH�$WWDFNV���$�1HZ�$SSURDFK�WR�+DUGZDUH�6HFXULW\�
$QDO\VLV��7HFKQLFDO�5HSRUW�8&$0�&/�75������8QLYHUVLW\�RI�&DPEULGJH�&RPSXWHU�
/DERUDWRU\�������

>�@� 3��.RFKHU��7LPLQJ�$WWDFNV�RQ�,PSOHPHQWDWLRQV�RI�'LIILH�+HOOPDQ��56$��'66�DQG�
2WKHU�6\VWHPV��&5<372¶����/1&6��9RO��������SS����������������

>�@� 3��.RFKHU��-��-DIIH��%��-XQ��'LIIHUHQWLDO�3RZHU�$QDO\VLV��&5<372¶����/1&6��9RO��
������SS����������������

>�@� '�� $JUDZDO�� %�� $UFKDPEHDXOW�� -�� 5DR�� 3�� 5RKDWJL�� 7KH� (0� 6LGH�&KDQQHO�V���
&+(6¶����/1&6��9RO��������SS��������������

>�@� -��'L�%DWWLVWD��-&��&RXUUHJH��%��5RX]H\UH��/��7RUUHV��3��3HUGX��:KHQ�)DLOXUH�$QDO\VLV�
0HHWV�6LGH�&KDQQHO�$WWDFNV��&+(6¶����/1&6��9RO��������SS����������������

>��@� *�0��'HHSD��*��6ULWHMD��6��9HQNDWHVZDUOX��$Q�2YHUYLHZ�RI�$FRXVWLF�6LGH�&KDQQHO�
$WWDFN�� ,QWHUQDWLRQDO� -RXUQDO�RI�&RPSXWHU�6FLHQFH�	�&RPPXQLFDWLRQ�1HWZRUNV��
9RO�����1R�����SS��������������

>��@� )�� .RHXQH�� );�� 6WDQGDHUW�� $� 7XWRULDO� RQ� 3K\VLFDO� 6HFXULW\� DQG� 6LGH�&KDQQHO�
$WWDFNV��)26$'¶����/1&6��9RO��������SS���������������

>��@� <��/\X��3��0LVKUD��$�6XUYH\�RI�6LGH�&KDQQHO�$WWDFNV�RQ�&DFKHV�DQG�&RXQWHUPHDVXUHV��
-RXUQDO�RI�+DUGZDUH�DQG�6\VWHPV�6HFXULW\��9RO�����SS��������������
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>��@� 1��7VDOLV�� (��9DVLOHOOLV��'��0HQW]HOLRWL��7��$SRVWRORSRXORV��$�7D[RQRP\� RI� 6LGH�
&KDQQHO� $WWDFNV� RQ� &ULWLFDO� ,QIUDVWUXFWXUHV� DQG� 5HOHYDQW� 6\VWHPV�� &ULWLFDO�
,QIUDVWUXFWXUH� 6HFXULW\� DQG�5HVLOLHQFH��$GYDQFHG� 6FLHQFHV� DQG�7HFKQRORJLHV� IRU�
6HFXULW\�$SSOLFDWLRQV��6SULQJHU��SS����������������

>��@� $�� *ROGHU�� '�� 'DV�� -�� 'DQLDO�� 6�� *KRVK�� 6�� 6HQ�� $�� 5D\FKRZGKXU\�� 3UDFWLFDO�
$SSURDFKHV� 7RZDUG� 'HHS�/HDUQLQJ�%DVHG� &URVV�'HYLFH� 3RZHU� 6LGH�&KDQQHO�
$WWDFN��,(((�7UDQVDFWLRQV�RQ�9HU\�/DUJH�6FDOH�,QWHJUDWLRQ��9/6,��6\VWHPV��9RO��
����1R������SS������������������

>��@� )��.HQDUDQJL�� ,�� 3DUWLQ�9DLVEDQG��([SORLWLQJ�0DFKLQH�/HDUQLQJ�$JDLQVW�2Q�&KLS�
3RZHU�$QDO\VLV�$WWDFNV��7UDGHRIIV�DQG�'HVLJQ�&RQVLGHUDWLRQV��,(((�7UDQVDFWLRQV�
RQ�&LUFXLWV�DQG�6\VWHPV±,��9RO������1R�����SS����������������

>��@� 4�� *H�� <�� <DURP�� '�� &RFN�� *�� +HLVHU��$� 6XUYH\� RI� 0LFURDUFKLWHFWXUDO� 7LPLQJ�
$WWDFNV�DQG�&RXQWHUPHDVXUHV�RQ�&RQWHPSRUDU\�+DUGZDUH��-�&U\SWRJU�(QJ��9RO�����
SS���±���������

>��@� -�� &�� :UD\�� $Q�$QDO\VLV� RI� &RYHUW� 7LPLQJ� &KDQQHOV�� ,(((� &RPSXWHU� 6RFLHW\�
6\PSRVLXP�RQ�5HVHDUFK�LQ�6HFXULW\�DQG�3ULYDF\��SS���±��������

>��@� -�� )��'KHP�� )��.RHXQH�� 3$�� /HURX[�� 3��0HVWUp�� -��-��4XLVTXDWHU�� -/��:LOOHPV��$�
3UDFWLFDO�,PSOHPHQWDWLRQ�RI�WKH�7LPLQJ�$WWDFN��&$5',6¶����/1&6��9RO��������SS��
��������������

>��@� '�� 0D\HU�� -�� 6DQGLQ�� 7LPH� 7ULDO�� 5DFLQJ� 7RZDUGV� 3UDFWLFDO� 7LPLQJ� $WWDFNV��
0DWDVDQR� 6HFXULW\� 5HVHDUFK�� ������ DYDLODEOH� DW�� KWWSV���ZZZ�QFFJURXS�WUXVW�XN�
RXU�UHVHDUFK�"VW\OH &\EHU���6HFXULW\�����

>��@� <�� <DURP�� 0LFURDUFKLWHFWXUDO� 6LGH�&KDQQHO� $WWDFNV�� ������ DYDLODEOH� DW�� KWWSV���
ZZZ�LDFU�RUJ�ZRUNVKRSV�FKHV�FKHV�����SUHVHQWDWLRQV�&+(6���7XWRULDO�B��SGI�

>��@� '�� *UXVV�� 6RIWZDUH�EDVHG� 0LFURDUFKLWHFWXUDO� $WWDFNV�� 3K�� '�� 7KHVLV�� ,QVWLWXWH�
IRU� $SSOLHG� ,QIRUPDWLRQ� 3URFHVVLQJ� DQG� &RPPXQLFDWLRQV� *UD]� 8QLYHUVLW\� RI�
7HFKQRORJ\��*UD]��$XVWULD�������

>��@� '�� -��%HUQVWHLQ��&DFKH�WLPLQJ� DWWDFNV� RQ�$(6��7HFKQLFDO�5HSRUW��'HSDUWPHQW� RI�
0DWKHPDWLFV��6WDWLVWLFV��DQG�&RPSXWHU�6FLHQFH��8QLYHUVLW\�RI�,OOLQRLV�������

>��@� -��%RQQHDX��,��0LURQRY��&DFKH�&ROOLVLRQ�7LPLQJ�$WWDFNV�$JDLQVW�$(6��&+(6�������
/1&6��9RO��������SS�����������������

>��@� /�� 2UGX�� 6�%�� gUV� <DOoÕQ�� <DQ�.DQDO�$QDOL]L� 6DOGÕUÕODUÕQD� *HQHO� %DNÕú�� 8OXVDO�
(OHNWURQLN�øP]D�6HPSR]\XPX��SS���±��������

>��@� (��%ULHU��&��&ODYLHU��)��2OLYLHU��&RUUHODWLRQ�3RZHU�$QDO\VLV�ZLWK�D�/HDNDJH�0RGHO��
&+(6¶����/1&6��9RO��������SS����±���������

>��@� (�� 3HHWHUV�� );�� 6WDQGDHUW�� -�-��4XLVTXDWHU�� 3RZHU� DQG�(OHFWURPDJQHWLF�$QDO\VLV��
,PSURYHG�0RGHO��&RQVHTXHQFHV�DQG�&RPSDULVRQV�� ,QWHJUDWLRQ� WKH�9/6,�-RXUQDO��
9RO������1R�����SS����±���������
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>��@� $�� 6D\DNNDUD�� 1$�� /H�.KDF�� 0�� 6FDQORQ�� $� 6XUYH\� RI� (OHFWURPDJQHWLF� 6LGH�
&KDQQHO�$WWDFNV� DQG�'LVFXVVLRQ� RQ�7KHLU�&DVH�3URJUHVVLQJ�3RWHQWLDO� IRU�'LJLWDO�
)RUHQVLFV��'LJLWDO�,QYHVWLJDWLRQ��9RO������SS���������������

>��@� 5�� &DOODQ��$�� =DML�F��0�� 3UYXORYLF�� )$6(�� )LQGLQJ�$PSOLWXGH�0RGXODWHG� 6LGH�
FKDQQHO� (PDQDWLRQV�� $&0� 6,*$5&+� &RPSXWHU� $UFKLWHFWXUH� 1HZV�� 9RO�� ����
$&0��������SS�����±�����������

>��@� 0��3UYXORYLF��$��=DML�F��5��/��&DOODQ��&��-��:DQJ��$�0HWKRG�IRU�)LQGLQJ�)UHTXHQF\�
PRGXODWHG� DQG�$PSOLWXGH�PRGXODWHG� (OHFWURPDJQHWLF� (PDQDWLRQV� LQ� &RPSXWHU�
6\VWHPV��,(((�7UDQVDFWLRQV�RQ�(OHFWURPDJQHWLF�&RPSDWLELOLW\��9RO������1R�����SS��
��±���������

>��@� *��&DPXUDWL��6��3RHSODX��0��0XHQFK��7��+D\HV��$��)UDQFLOORQ��6FUHDPLQJ�&KDQQHOV��
:KHQ�(OHFWURPDJQHWLF�6LGH�&KDQQHOV�0HHW�5DGLR�7UDQVFHLYHUV��3URFHHGLQJV�RI�WKH�
��WK�$&0�&RQIHUHQFH�RQ�&RPSXWHU�DQG�&RPPXQLFDWLRQV�6HFXULW\�������

>��@� 0��%DFNHV��0��'�UPXWK��6��*HUOLQJ��0��3LQNDO��&��6SRUOHGHU��$FRXVWLF�6LGH�FKDQQHO�
$WWDFNV�RQ�3ULQWHUV��3URFHHGLQJV�RI�WKH�86(1,;�6HFXULW\¶���������

>��@� $��)DUXTXH��0��$EGXOODK��6�5��&KKHWUL��$��&DQHGR��-��:DQ��$FRXVWLF�6LGH�FKDQQHO�
$WWDFNV�RQ�$GGLWLYH�0DQXIDFWXULQJ�6\VWHPV��3URFHHGLQJV�RI�WKH�,&&36¶���������

>��@� (�� 7RUHLQL�� %�� 5DQGHOO�� )�� +DR�� $Q�$FRXVWLF� 6LGH� &KDQQHO� $WWDFN� RQ� (QLJPD��
&RPSXWLQJ�6FLHQFH�7HFKQLFDO�5HSRUW��1HZFDVWOH�8QLYHUVLW\�������

>��@� 6�� 1DUDLQ�� $�� 6DQDWLQLD�� *�� 1RXELU�� 6LQJOH�VWURNH� /DQJXDJHDJQRVWLF� .H\ORJJLQJ�
8VLQJ�6WHUHR�PLFURSKRQHV�DQG�'RPDLQ�6SHFLILF�0DFKLQH�/HDUQLQJ��:L6HF¶���������

>��@� 3��&KHQJ��,�(��%DJFL��8��5RHGLJ��-��<DQ��6RQDU6QRRS��$FWLYH�$FRXVWLF�6LGH�FKDQQHO�
$WWDFNV��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�6HFXULW\��������DYDLODEOH�DW���KWWSV���
GRL�RUJ���������V������������������

>��@� +�-�� -R�� -�:�� <RRQ��$� 1HZ� &RXQWHUPHDVXUH�$JDLQVW� %UXWH�)RUFH�$WWDFNV� 7KDW�
8VH�+LJK�3HUIRUPDQFH�&RPSXWHUV�IRU�%LJ�'DWD�$QDO\VLV��,QWHUQDWLRQDO�-RXUQDO�RI�
'LVWULEXWHG�6HQVRU�1HWZRUNV��9RO��������SS���±���������

>��@� 6�� %KDVLQ�� '�� 0XNKRSDGK\D\�� )DXOW� ,QMHFWLRQ� $WWDFNV�� $WWDFN� 0HWKRGRORJLHV��
,QMHFWLRQ�7HFKQLTXHV�DQG�3URWHFWLRQ�0HFKDQLVPV��6HFXULW\��3ULYDF\�� DQG�$SSOLHG�
&U\SWRJUDSK\�(QJLQHHULQJ�63$&(¶����/1&6��9RO���������SS�����±�����������

>��@� 3��*XWPDQQ��6HFXUH�'HOHWLRQ�RI�'DWD�IURP�0DJQHWLF�DQG�6ROLG�6WDWH�0HPRU\���WK�
86(1,;�6HFXULW\�6\PSRVLXP�3URFHHGLQJV��SS����±���������

>��@� %�� .|SI�� /�� 0DXERUJQH�� 0�� 2FKRD�� $XWRPDWLF� 4XDQWLILFDWLRQ� RI� &DFKH� 6LGH�
FKDQQHOV�� 3URFHHGLQJV� RI� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWHU�$LGHG�
9HULILFDWLRQ��SS�����±����������

>��@� *��'R\FKHY��%��.|SI��/��0DXERUJQH��-��5HLQHNH��&DFKH$XGLW��$�7RRO�IRU�WKH�6WDWLF�
$QDO\VLV�RI�&DFKH�6LGH�&KDQQHOV��$&0�7UDQV��,QI��6\VW��6HFXU��9RO������1R����1R��
��������
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>��@� $��5DQH��&��/LQ��0��7LZDUL��6HFXUH��3UHFLVH��DQG�)DVW�)ORDWLQJSRLQW�2SHUDWLRQV�RQ�
[���3URFHVVRUV��3URFHHGLQJV�RI�WKH���WK�86(1,;�6HFXULW\�6\PSRVLXP��������

>��@� '��3DJH��'HIHQGLQJ�$JDLQVW�&DFKH�EDVHG�6LGH�FKDQQHO�$WWDFNV�� ,QI��6HFXU��7HFK��
5HS���9RO�����1R�����SS����±���������

>��@� '�� =KDQJ�� $�� $VNDURY�� $�&�� 0\HUV�� /DQJXDJH�EDVHG� &RQWURO� DQG� 0LWLJDWLRQ�
RI� 7LPLQJ� &KDQQHOV�� 3URFHHGLQJV� RI� WKH� �����$&0� 6,*3/$1� &RQIHUHQFH� RQ�
3URJUDPPLQJ�/DQJXDJH�'HVLJQ�DQG�,PSOHPHQWDWLRQ��SS����±����������

>��@� (��%ULFNHOO��*���*UDXQNH��0��1HYH��-��3��6HLIHUW��6RIWZDUH�0LWLJDWLRQV�WR�+HGJH�$(6�
$JDLQVW� &DFKH�EDVHG� 6RIWZDUH� 6LGH� &KDQQHO� 9XOQHUDELOLWLHV�� ,$&5� &U\SWRORJ\�
H3ULQW�$UFKLYH�������

>��@� =��:DQJ��5�%��/HH��1HZ�&DFKH�'HVLJQV�IRU�7KZDUWLQJ�6RIWZDUH�&DFKH�EDVHG�6LGH�
&KDQQHO�$WWDFNV����WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�&RPSXWHU�$UFKLWHFWXUH��������

>��@� 3��/L��'��*DR��0�.��5HLWHU��0LWLJDWLQJ�$FFHVV�GULYHQ�7LPLQJ�&KDQQHOV�LQ�&ORXGV�
8VLQJ� 6WRS:DWFK�� ��UG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 'HSHQGDEOH� 6\VWHPV� DQG�
1HWZRUNV��'61���SS���±���������

>��@� :��:X��(��=KDL��'��-DFNRZLW]��'�,��:ROLQVN\��/��*X��%��)RUG��:DUGLQJ�2II�7LPLQJ�
$WWDFNV�LQ�'HWHUODQG��DU;LY�SUHSULQW�DU;LY������������������

>��@� %��.|SI��0��'�UPXWK��$�3URYDEO\�6HFXUH�DQG�(IILFLHQW�&RXQWHUPHDVXUH�$JDLQVW�
7LPLQJ�$WWDFNV����QG�,(((�&RPSXWHU�6HFXULW\�)RXQGDWLRQV�6\PSRVLXP��SS�����±
����������

>��@� %�$��%UDXQ�� 6�� -DQD��'��%RQHK��5REXVW� DQG�(IILFLHQW� (OLPLQDWLRQ� RI�&DFKH� DQG�
7LPLQJ�6LGH�&KDQQHOV��DU;LY�SUHSULQW�DU;LY������������������

>��@� '�� &RFN�� 3UDFWLFDO� 3UREDELOLW\�� $SSO\LQJ� S*&/� WR� /DWWLFH� 6FKHGXOLQJ�� �WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QWHUDFWLYH�7KHRUHP�3URYLQJ��SS���±���������

>��@� 9��9DUDGDUDMDQ��7��5LVWHQSDUW��0��6ZLIW��6FKHGXOHU�EDVHG�'HIHQVHV�$JDLQVW�&URVV�
90�6LGH�FKDQQHOV����UG�86(1,;�6HFXULW\�6\PSRVLXP�������

>��@� <��:DQJ��$��)HUUDLXROR��*�(��6XK��7LPLQJ�&KDQQHO�3URWHFWLRQ�IRU�D�6KDUHG�0HPRU\�
&RQWUROOHU����WK�,(((�6\PSRVLXP�RQ�+LJK�3HUIRUPDQFH�&RPSXWHU�$UFKLWHFWXUH�������

>��@� '�� *UXVV�� &�� 0DXULFH�� $�� )RJK�� 0�� /LSS�� 6�� 0DQJDUG�� 3UHIHWFK� 6LGH�FKDQQHO�
$WWDFNV��%\SDVVLQJ�60$3�DQG�.HUQHO�$6/5����UG�$&0�&RQIHUHQFH�RQ�&RPSXWHU�
DQG�&RPPXQLFDWLRQV�6HFXULW\��������

>��@� &��3HUFLYDO��&DFKH�0LVVLQJ�IRU�)XQ�DQG�3URILW��%6'&DQ¶���������
>��@� =��=KRX��0�.��5HLWHU��<��=KDQJ��$�6RIWZDUH�$SSURDFK�WR�'HIHDWLQJ�6LGH�&KDQQHOV�

LQ�/DVW�OHYHO�&DFKHV�� ��UG�$&0�&RQIHUHQFH�RQ�&RPSXWHU� DQG�&RPPXQLFDWLRQV�
6HFXULW\�������
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>��@� -��6KL��;��6RQJ��+��&KHQ��%��=DQJ��/LPLWLQJ�&DFKH�EDVHG�6LGHFKDQQHO�LQ�0XOWL�WHQDQW�
&ORXG� 8VLQJ� '\QDPLF� 3DJH� &RORULQJ�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 'HSHQGDEOH�
6\VWHPV�DQG�1HWZRUNV�:RUNVKRSV��'61�:���SS�����±����������

>��@� /��)LRULQ��*��3DOHUPR��&��6LOYDQR��$�6HFXULW\�0RQLWRULQJ�6HUYLFH� IRU�1R&V���WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�+DUGZDUH�6RIWZDUH�&RGHVLJQ�DQG�6\VWHP�6\QWKHVLV��
SS�����±�����������

>��@� 7�� =KDQJ�� <�� =KDQJ�� 5�%�� /HH�� 0HPRU\� 'R6� $WWDFNV� LQ� 0XOWL�WHQDQW� &ORXGV��
6HYHULW\�DQG�0LWLJDWLRQ��DU;LY�SUHSULQW�DU;LY�����������Y��������

>��@� +�� 0DPL\D��$�� 0L\DML�� +�� 0RULPRWR�� (IILFLHQW� &RXQWHUPHDVXUHV�$JDLQVW� 53$��
'3$��DQG�63$��&+(6¶����/1&6��9RO��������SS�����±����������

>��@� -�&��&RXUUqJH��%��)HL[��0��5RXVVHOOHW��6LPSOH�3RZHU�$QDO\VLV�RQ�([SRQHQWLDWLRQ�
5HYLVLWHG�� 6PDUW�&DUG�5HVHDUFK� DQG�$GYDQFHG�$SSOLFDWLRQ�&$5',6¶����/1&6��
9RO�������������

>��@� 6��0RRUH��5��$QGHUVRQ��3��&XQQLQJKDP��5��0XOOLQV��*��7D\ORU��,PSURYLQJ�6PDUW�
&DUG�6HFXULW\�XVLQJ�6HOI�WLPHG�&LUFXLWV��(LJKWK�,(((�,QWHUQDWLRQDO�6\PSRVLXP�RQ�
$V\QFKURQRXV�&LUFXLWV�DQG�6\VWHPV�±�$V\QF¶���������

>��@� 6��0DQJDUG��+DUGZDUH�&RXQWHUPHDVXUHV�DJDLQVW�'3$�±�$�6WDWLVWLFDO�$QDO\VLV�RI�
7KHLU�(IIHFWLYHQHVV��7RSLFV�LQ�&U\SWRORJ\�±�&7�56$�������/1&6��9RO��������SS��
��������������

>��@� 6��&KDUL��&�6��-XWOD��-�5��5DR��3��5RKDWJL��7RZDUGV�6RXQG�$SSURDFKHV�WR�&RXQWHUDFW�
3RZHU�$QDO\VLV�$WWDFNV��&5<372¶����/1&6��9RO��������SS�����±�����������

>��@� /�� *RXELQ�� -�� 3DWDULQ�� '(6� DQG� 'LIIHUHQWLDO� 3RZHU�$QDO\VLV� 7KH� ³'XSOLFDWLRQ´�
0HWKRG��&+(6¶����/1&6��9RO��������SS�����±�����������

>��@� -�'�� *ROLü�� &�� 7\PHQ�� 0XOWLSOLFDWLYH� 0DVNLQJ� DQG� 3RZHU� $QDO\VLV� RI� $(6��
&+(6¶����/1&6��9RO��������SS�����±�����������

>��@� 7�6��0HVVHUJHV��6HFXULQJ�WKH�$(6�)LQDOLVWV�$JDLQVW�3RZHU�$QDO\VLV�$WWDFNV��)6(�
µ����/1&6��9RO��������SS�����±�����������

>��@� &DWKHULQH�+��*HERW\V�YH�&��&��7LX�YH�;��&KHQ��$�&RXQWHUPHDVXUH�IRU�(0�$WWDFN�RI�
D�:LUHOHVV�3'$��,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QIRUPDWLRQ�7HFKQRORJ\��&RGLQJ�DQG�
&RPSXWLQJ�,7&&¶����SS�����±����������

>��@� 6��1LNRYD��9��5LMPHQ��0��6FKODIIHU��6HFXUH�KDUGZDUH� LPSOHPHQWDWLRQ�RI�QRQOLQHDU�
IXQFWLRQV�LQ�WKH�SUHVHQFH�RI�JOLWFKHV��-��&U\SWRORJ\��9RO������1R�����SS�����±����������

>��@� +�� *URVV�� 6�� 0DQJDUG�� 7�� .RUDN�� 'RPDLQ�RULHQWHG� PDVNLQJ�� FRPSDFW� PDVNHG�
KDUGZDUH� LPSOHPHQWDWLRQV� ZLWK� DUELWUDU\� SURWHFWLRQ� RUGHU�� &U\SWRORJ\� H3ULQW�
$UFKLYH��5HSRUW����������������
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>��@� &��:DQJ�� <�� &DL�� +��:DQJ� YH� 4�� =KRX�� (OHFWURPDJQHWLF� (TXDOL]HU��$Q�$FWLYH�
&RXQWHUPHDVXUH�$JDLQVW�(0�6LGH�FKDQQHO�$WWDFN�������,(((�$&0�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�&RPSXWHU�$LGHG�'HVLJQ��,&&$'���SS������������

>��@� (��7URPHU��+DUGZDUH�±%DVHG�&U\SWDQDO\VLV��3K��'��7KHVLV��:HL]PDQQ�,QVWLWXWH�RI�
6FLHQFH��5HKRYRW��,VUDHO�������

>��@� +�-�� -R� YH� -��:��<RRQ�� 3RVWHU�� 6WDWLVWLFDO� &RGLQJ� 6FKHPH� IRU� WKH� 3URWHFWLRQ� RI�
&U\SWRJUDSKLF� 6\VWHPV�$JDLQVW� %UXWH�IRUFH�$WWDFN�� LQ� 3URFHHGLQJV� RI� WKH� ��WK�
,(((�6\PSRVLXP�RQ�6HFXULW\�DQG�3ULYDF\�������

>��@� $��-XHOV��7��5LVWHQSDUW��+RQH\�(QFU\SWLRQ��6HFXULW\�%H\RQG�WKH�%UXWH�IRUFH�%RXQG��LQ�
$GYDQFHV�LQ�&U\SWRORJ\²�(852&5<37¶����9RO��������/1&6��SS�����±����������

>��@� 0��1DVVDU��6��%KDVLQ��-��/��'DQJHU��*��'XF��6��*XLOOH\��%&'/��$�KLJK�SHUIRUPDQFH�
EDODQFHG�'3/�ZLWK�JOREDO�SUHFKDUJH�DQG�ZLWKRXW�HDUO\�HYDOXDWLRQ��'$7(¶����SS��
���±����������

>��@� 6�� 6NRURERJDWRY�� 'DWD� 5HPDQHQFH� LQ� )ODVK� 0HPRU\� 'HYLFHV�� &+(6� ������
9RO��������/1&6��SS�����±����������

>��@� 6��6NRURERJDWRY��2SWLFDO�)DXOW�0DVNLQJ�$WWDFNV��:RUNVKRS�RQ�)DXOW�'LDJQRVLV�DQG�
7ROHUDQFH�LQ�&U\SWRJUDSK\��)'7&���SS����±���������
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Bölüm 11

8ʳQ�HʳR]E]��HIVMRHIR�IXOMPI]IR�ZI�(ʳR]E�7E˓P�O�ʔVKʳXʳ��(7ʔ�XEVEJ�RHER�
TERHIQM�SPEVEO�MPER�IHMPIR�'3:-(����WEPK�R��FIOPIRQIHMO�FMV�FMʡMQHI�LE-
]EXPEV�Q�^��IXOMPIQM̉�ZI�ʯRIQPM�HI˓M̉MOPMOPIVI�RIHIR�SPQỶXYV��7EPK�R�WʳVI-
GMRHI�WMFIV�Y^E]HE�HE�]EO�RHER�XEOMT�ZI�EREPM^�IHMPQIWM�KIVIOIR�SPE]PEV�̂ MR-
GMVM�FMVFMVMRM�M^PIQM̉XMV��&Y�OMXET�FʯPʳQHI�OVM^M�FMV�J�VWEXE�ʡIZMVQI]I�ʡEP�̉ER�
WMFIV�OSVWERPEV�R�XEOXMO��XIORMO�ZI�WXVEXINMPIVM�VEOEQPEVPE�EREPM^�IHMPIVIO�FMV�
WSRVEOM�OVM^HIR�ʯRGI�EX�PQEW��KIVIOIR�EH�QPEV�FY�EREPM^PIVI�HE]ERH�V�PEVEO�
WYRYPQỶXYV�

������ ,å7åđ

1H�\D]ÕN�N൴��&29,'����G�Q\D�oDSÕQGD�E൴U�IHODNHWH�VHEHE൴\HW�YHU൴UNHQ�V൴EHU�
VDOGÕUÕODUGD�GD�NHVN൴Q�E൴U�DUWÕúD�\RO�DoPÕúWÕU��6൴EHU�VXoOXODU�PHYFXW�GXUXP-
GDQ�KÕ]OÕ�E൴U�úHN൴OGH�ID\GDODQPDN�൴o൴Q�YDN൴W�ND\EHWPHGHQ�KDUHNHWH�JHoP൴ú��
KDVWDQH�J൴E൴� VD÷OÕN� VHNW|U�QGHN൴�K൴]PHW� VD÷OD\ÕFÕODUÕQ�\DQÕ� VÕUD� ൴PDODW� YH�
൴ODo�HQG�VWU൴OHU൴QGHN൴�൴úOHWPHOHU൴�YH�KDWWD�NDPX�\HWN൴O൴OHU൴Q൴�KHGHI�DOPÕúODU-
GÕU��%X�VDOGÕUÕODU�EX�VHNW|UOHUOH�VÕQÕUOÕ�NDOPD\DUDN�NÕVD�]DPDQ�൴oHU൴V൴QGH�W�P�
VHNW|UOHU൴�KDWWD�E൴UH\VHO�൴QWHUQHW�NXOODQÕFÕODUÕ�GDK൴�KHGHI�DODFDN�E൴U�E൴o൴PGH�
\D\JÕQODúPÕúWÕU�
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6DGHFH�EX�\ÕOÕQ�0DUW�D\ÕQGD��oHú൴WO൴�HQG�VWU൴OHUGHN൴�NXUXOXúODU�N|W�F�O�DPDoOÕ�
\D]ÕOÕP�VDOGÕUÕODUÕQGD������DUWÕú�E൴OG൴UP൴úOHUG൴U��

6DOGÕUÕODU��VDKWH�E൴U�'�Q\D�6D÷OÕN�gUJ�W���'6g��PRE൴O�X\JXODPDVÕQGD�\HU-
OHú൴N�E൴OJ൴�oDODQ�N|W�F�O�DPDoOÕ�\D]ÕOÕPODU��ROWDODPD�H�SRVWDODU�൴OH�N൴PO൴N�KÕU-
VÕ]OÕ÷Õ��NDUDQOÕN�൴QWHUQHW��GDUNZHE���]HU൴QGHQ�\�]�PDVNHOHU൴��HO�GH]HQIHNWDQÕ��
VDKWH�&29,'����WHVW�N൴WOHU൴�YH�Y൴U�V�൴o൴Q�VDKWH�WHGDY൴�൴ODoODUÕ�VDWÕúÕ�J൴E൴�ROGXN-
oD�JHQ൴ú�E൴U�SHUVSHNW൴IWH�JHUoHNOHúW൴UP൴úOHUG൴U��

6DOGÕUÕODUÕQ�oHú൴WO൴O൴÷൴�YH�VDOGÕUÕ�DODQODUÕQÕQ�DUWÕúÕQÕQ�HQ�|QHPO൴�QHGHQOHU൴QGHQ�
E൴U൴�GH�K൴o�ú�SKHV൴]�SDQGHP൴�G|QHP൴QGH�X]DNWDQ�oDOÕúPD�൴ú�PRGHO൴QH��\HQ൴�
oDOÕúPD�G�]HQOHU൴QH�JHo൴OPHV൴G൴U�

������ >*3å��&1.đ2&�)�?*3å��:?&09&3�åđ�,�(�

�����\ÕOÕQÕQ�VRQ�D\ODUÕQGD�RUWD\D�oÕNDQ�YH�SDQGHP൴�൴ODQÕQD�VHEHS�RODQ�&2-
9,'����Y൴U�V��YH�EHUDEHU൴QGH�JHW൴UG൴÷൴�IHODNHWOHU�ú൴UNHWOHU�YH�oDOÕúDQODU�൴o൴Q�
J�QO�N�QRUPODUÕQ�DQ൴GHQ�GH÷൴úPHV൴QH�YH�൴ú�\DúDPÕ�൴OH�E൴UO൴NWH�W�P�KD\DWÕQ�
GHU൴QGHQ� HWN൴OHQPHV൴QH� \RO� DoWÕ��%൴UoRN� ú൴UNHW൴Q� øú� 6�UHNO൴O൴÷൴� 3ODQODUÕ� \D�
PHYFXW�GH÷൴OG൴�\D�GD�EX�SODQODUÕ�W�P�൴ú�J�F��YH�RSHUDV\RQODUÕ�൴OH�E൴UO൴NWH�X\-
JXODPD\D�KD]ÕUOÕNOÕ�GH÷൴OG൴OHU��3DQGHP൴Q൴Q�\D\ÕOPDVÕQÕQ�|Q�QH�JHoHE൴OPHN�
൴o൴Q�W�P�G�Q\DGD�VÕNÕ�WHGE൴UOHU�E൴UHU�E൴UHU�X\JXODQPD\D�EDúODUNHQ�J�QGHO൴N�
RSHUDV\RQODUÕQ�YH�൴ú�V�UHNO൴O൴÷൴Q�GHYDPÕ�൴o൴Q�oDOÕúDQODUÕQ�X]DNWDQ�൴ú�J�F�QH�
NDWNÕ�VD÷OD\DE൴OPHV൴� ൴o൴Q�\HQ൴�\|QWHP�YH�PHWRWODU�X\JXODQPD\D�EDúODQGÕ��
%XQODU� DUDVÕQGD� WRSODQWÕ� YH� J|U�úPHOHU൴Q� oHYU൴P൴o൴� RUWDPODUGD� WHOHNRQIH-
UDQV�o|]�POHU൴� ൴OH�JHUoHNOHúW൴U൴OPHV൴��YHU൴OHUH�NROD\�HU൴ú൴P�VD÷ODQDE൴OPHV൴�
൴o൴Q� EXOXW� WDEDQOÕ� DOW� \DSÕODUÕQ� NXOODQÕOPDVÕ�� J൴]O൴O൴N� GHUHFHO൴� YHU൴OHU൴Q� NR-
UXQDE൴OPHV൴� ൴o൴Q�931� WDEDQOÕ� WHNQRORM൴OHU൴Q� DGDSWH� HG൴OPHV൴� J൴E൴� |UQHNOHU�
VÕUDODQDE൴O൴U��

%X�\HQ൴�oDOÕúPD�G�]HQ൴QH�EHON൴�GH�HQ�oDEXN�V൴EHU�VDOGÕUJDQODU�DGDSWH�ROGX�YH�
EX�V�UHoWH�NXOODQÕPÕ�DUWDQ�EX�X\JXODPDODUÕQ�]DI൴\HWOHU൴Q൴�V|P�UPHN�൴o൴Q�\HQ൴�
VWUDWHM൴OHU�JHO൴úW൴UG൴OHU��%X�GXUXP�N൴ú൴OHU�YH�RUJDQ൴]DV\RQODU�൴o൴Q�F൴GG൴�WHKG൴WOHU�
GR÷XUXUNHQ�XOXVDO�E൴O൴ú൴P�J�YHQO൴÷൴Q൴�WHKG൴W�HGHQ�KXVXVODU�GD�F൴GG൴�E൴U�ER\XWD�
XODúPÕúWÕU��



0´WJXJQ�8FQLæSæS�:QZXFQ�'NQNĒNR�,´[JSQNÕNSJ�*YPNQJWN

363

������5&3)*2å�;*�'å1,å�,�;*31åÔå

%൴OJ൴�J�YHQO൴÷൴�SRO൴W൴NDODUÕQÕQ�VDo�D\DNODUÕQÕ�J൴]O൴O൴N� �FRQI൴GHQW൴DO൴W\���E�-
W�QO�N��൴QWHJU൴W\��YH�HU൴ú൴OHE൴O൴UO൴N� �DYD൴ODE൴O൴W\��ROXúWXUPDNWDGÕU� >�@��%൴OJ൴�
J�YHQO൴÷൴�X]PDQODUÕ��E൴U�N൴ú൴��NXUXP�\D�GD�NXUXOXúXQ�N൴ú൴VHO�RODUDN�WDQÕP-
ODQDE൴O൴U� E൴OJ൴OHU൴� ൴OH� KDVVDV� E൴OJ൴� YH� YHU൴OHU൴Q� J൴]O൴O൴÷൴Q൴�� E�W�QO�÷�Q�� YH�
NXOODQÕODE൴O൴UO൴÷൴Q൴�J�YHQFH�DOWÕQD�DOPDN�൴o൴Q�oDOÕúÕU��%൴OJ൴VD\DU�NRUVDQODUÕ��
EDV൴W�NRPXW�GRV\DODUÕ�oDOÕúWÕUDQ��VFU൴SW�N൴GG൴HV��DOW�VHY൴\HGHQ�JHO൴úP൴ú�NDOÕFÕ�
WHKG൴W� �$37�� YH� V൴EHU� V൴ODKODU� JHO൴úW൴UHQ� �VW� VHY൴\H� JUXSODUD� NDGDU� EHFHU൴��
I൴QDQVPDQ�YH�Q൴KD൴�KHGHI�RODUDN�oHú൴WO൴O൴N�J|VWHU൴U��$oÕN�ND\QDN�DUDoODUÕQÕ�
൴QG൴UHE൴OHQ�YH�WHPHO�NRPXW�GRV\DVÕ�VDOGÕUÕODUÕQÕ�NROD\FD�JHUoHNOHúW൴UHE൴OHQ��
JHQHOGH�N൴ú൴VHO�WDWP൴Q�\D�GD�SRO൴W൴N�DPDoOÕ�VDOGÕUÕODU�\DSDQ�VDOGÕUJDQODUGDQ�
HNRQRP൴N�JHO൴U�HOGH�HWPHN�YH�GDKD�GD�൴OHU൴�VHY൴\HGH�JHQHOO൴NOH�XOXV�GHYOHW�
GHVWHNO൴�oRN�ID]OD�I൴QDQVPDQ�GHVWH÷൴�RODQ��RQODUFD�\ÕOOÕN�GHQH\൴P൴�YH�൴OHU൴�
VHY൴\H�HN൴SPDQODUD�VDK൴S� ൴PNkQODUÕQÕ�XOXVODUDUDVÕ�FDVXVOXN�YH�V൴EHU� VDYDú�
൴o൴Q�NXOODQDQ�$37�JUXSODUÕQÕQ�XODúPDN� ൴VWHG൴NOHU൴�KHGHIOHU�E൴UE൴U൴QGHQ�RO-
GXNoD�IDUNOÕGÕU�

%XQXQOD�E൴UO൴NWH�NU൴]�DQODUÕ�JHQHOO൴NOH�V൴EHU�VDOGÕUÕODUGD�YH�J�YHQO൴N�൴KODOOH-
U൴QGH�E൴U�DUWÕúD�QHGHQ�ROXU��6൴EHU�VXoOXODUÕQ�GRODQGÕUÕFÕOÕN��N൴PO൴N�KÕUVÕ]OÕ÷Õ�YH�
VRV\DO�P�KHQG൴VO൴N�\ROX\OD�NUHG൴�NDUWÕ�YHU൴OHU൴�GH�GkK൴O�ROPDN��]HUH�E൴UoRN�
|]HO�YH�J൴]O൴�E൴OJ൴OHU൴�oDOPDN�൴o൴Q�NU൴]GHQ�ID\GDODQGÕ÷Õ�&29,'����VDOJÕQÕ�G|-
QHP൴QGH�GH�J|]OHPOHQP൴úW൴U��

������(4;.)����8&1,.3.3.3�479&8.3)&�8å'*7�9*-)å91*7

.RURQDY൴U�V�Q�\D\ÕOPDVÕQD��X]DNWDQ�oDOÕúDQODU��GHYOHW�NXUXPODUÕ�൴OH�XOXVDO�
YH�XOXVODUDUDVÕ� WÕEE൴�WHV൴VOHUH�NDUúÕ�V൴EHU�VDOGÕUÕODU�GD�GDKD�ID]OD�E൴U�DUWÕúOD�
HúO൴N� HWP൴úW൴U��7HKG൴WOHU൴Q� VD\ÕVÕ�YH�HWN൴V൴Q൴Q�DUWPDVÕ\OD�E൴UO൴NWH� ൴VW൴KEDUDW��
XOXVDO�J�YHQO൴N�YH�NROOXN�NXYYHWOHU൴�WDUDIÕQGDQ�GDKD�ID]OD�X\DUODUÕQ�F൴GG൴-
\HW൴�൴OH�X\DUÕ�VD\ÕVÕ�DUWWÕUÕOÕUNHQ��EX�NDSVDPGD�G൴NNDWH�GH÷HU�|QOHPOHU�DOÕQ-
PD\D�EDúODQPÕúWÕU�

$%'�YH�øQJ൴OWHUH¶Q൴Q�൴OJ൴O൴�V൴EHU�J�YHQO൴N�E൴U൴POHU൴� WDUDIÕQGDQ�\D\ÕQODQDQ�RU-
WDN�E൴U�E൴OG൴UJHGH�NU൴]�RUWDPÕQÕ�IÕUVDWD�oHY൴UPHN�൴VWH\HQ�E൴OJ൴VD\DU�NRUVDQODUÕQÕQ�
IDDO൴\HWOHU൴QH�G൴NNDW�oHN൴OP൴úW൴U��%X�IDDO൴\HWOHU�DUDVÕQGD�VDKWH�Y൴GHR�NRQIHUDQV�
YH�X]DNWDQ�HU൴ú൴P�X\JXODPDODUÕ�DUDFÕOÕ÷Õ\OD�N|W��DPDoOÕ�\D]ÕOÕPODUÕ�GD÷ÕWPDQÕQ�
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\DQÕ�VÕUD�G൴M൴WDO�N൴PO൴N�DYÕ�YH�I൴G\H�\D]ÕOÕPÕ�VDOGÕUÕODUÕQÕQ�SDQGHP൴�V�UHF൴QGH-
N൴�DUWÕúÕQD�|]HOO൴NOH�YXUJX�\DSÕOPÕúWÕU��<൴QH�VRQ�]DPDQODUGD��)%,�YH�,QWHUSRO��
GHYOHW�GHVWHNO൴�E൴OJ൴VD\DU�NRUVDQODUÕ�YH�&29,'����൴OH�൴OJ൴O൴�DUDúWÕUPD\D�DoÕNoD�
NDWÕOGÕNODUÕQÕ�EHO൴UWHQ�WÕEE൴�NXUXPODUÕ�KHGHI�DODQ�I൴G\H�\D]ÕOÕPÕ�VDOGÕUÕODUÕ�൴OH�V൴-
EHU�FDVXVOXN�RSHUDV\RQODUÕQD�NDUúÕ�X\DUDQ�WDYV൴\HOHU�\D\ÕQODPÕúODUGÕU��1$6$�
WDUDIÕQGDQ�oDOÕúDQODUÕQD�EX�V�UHoWHN൴�VDOGÕUÕODUOD�൴OJ൴O൴�E൴OJ൴OHU�DNWDUÕODUDN�GkK൴Ov�
X\DUÕODU�\DSÕOGÕ÷Õ�E൴OG൴U൴OP൴úW൴U��)%,�YH�+൴QG൴VWDQ¶ÕQ�XOXVDO�V൴EHU�ROD\ODUD�P�GD-
KDOH��8620��HN൴E൴QH�J|UH�N|W��Q൴\HWO൴�DNW|UOHU�oHYU൴P൴o൴�RNXO�GHUVOHU൴Q൴�NHV൴Q-
W൴\H�X÷UDWPÕú�YH�EX�ND\ÕWODUGDN൴�N൴ú൴VHO�YHU൴OHU൴�WRSODPÕúODUGÕU��8\DUÕODUD�\DQÕW�
RODUDN��E൴UoRN�GHYOHW�NXUXPX�YH�N�UHVHO�ú൴UNHW�*RRJOH��6SDFH;��$%'�6HQDWRVX��
7D\YDQ�K�N�PHW൴��$OPDQ�'Õú൴úOHU൴�%DNDQOÕ÷Õ�YH�$YXVWUDO\D�6DYXQPD�%DNDQOÕ÷Õ�
GkK൴O�ROPDN��]HUH�E൴UoRN�J�YHQO൴N�VÕQÕUODPDODUÕQÕ�IDDO൴\HWH�JHo൴UP൴ú�YH�EX�NDS-
VDPGD�E൴UoRN�X\JXODPDQÕQ�NXOODQÕPÕQÕ�GD�\DVDNODPÕúWÕU��

%X�V�UHoWH�V൴EHU�FDVXVOXN�RSHUDV\RQODUÕQÕ�GD�DUWÕú�J|VWHUG൴÷൴�J|]OHPOHQP൴ú-
W൴U��gUQH÷൴Q�d൴Q��GHYOHW�NXUXPODUÕQÕ�&29,'���� ൴OH� ൴OJ൴O൴�E൴OJ൴OHU�DUD\ÕúÕQGD�
KHGHIOH\HQ�9൴HWQDPOÕ�E൴U�V൴EHU�FDVXVOXN�NDPSDQ\DVÕ�WHVS൴W�HWW൴÷൴Q൴�GX\XUGX��
*RRJOH¶ÕQ�7HKG൴W�$QDO൴]൴�*UXEX��VD÷OÕN�NXUXOXúODUÕQÕ�KHGHI�DODQ�E൴U�G�]൴QHGHQ�
ID]OD�GHYOHW�GHVWHNO൴� VDOGÕUJDQ� �KDFNHU��JUXEX�KDNNÕQGD�EXOJXODUÕ� ROGX÷XQX�
GX\XUGX��$\QÕ�]DPDQGD��ED]Õ�GHYOHW�GHVWHNO൴�VDOGÕUJDQ�JUXSODUÕ�VRV\DO�PHG\D�
�]HU൴QGHQ�GH]HQIRUPDV\RQ�NDPSDQ\DODUÕ�EDúODWWÕODU��

&29,'����WHPDOÕ�VDOGÕUÕODU�DQDO൴]�HG൴OG൴÷൴QGH�DúD÷ÕGDN൴�VRQXoODUÕ�\RUXPOD-
PDN�P�PN�QG�U�

đJPNQ�������(4;.)����9JRFQæ�8NGJW�8FQIæWæQFWæS�)´S^F�,JSJQNSIJ�)FÕæQæRæ�[J�*YPNXN� 
��3NXFS������NYNGFWN^QJ�
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'�Q\DGDN൴�KHU��ONH�HQ�D]�E൴U�&29,'����WHPDOÕ�VDOGÕUÕ�J|UP�úW�U��EN]��ùHN൴O�
������ >�@��6DOJÕQ� ൴VDEHW�HGHQ��ONHOHUGH�EDúDUÕOÕ� VDOGÕUÕODUÕQ�KDFP൴��NRUNX�YH�
E൴OJ൴�DU]XVX�E�\�G�NoH�DUWPDNWDGÕU��d൴Q��$%'�YH�5XV\D¶QÕQ�HQ�D÷ÕU�GDUEH\H�
PDUX]�NDOPÕúWÕU�

<D\JÕQ�NXOODQÕPD�VDK൴S�7U൴FNERW�YH�(PRWHW�N|W��DPDoOÕ�\D]ÕOÕP�D൴OHOHU൴�oRN�
DNW൴I�RODUDN�NHQG൴OHU൴QH�\HU�HG൴QPH\H�EDúODPÕú�YH�VDOJÕQGDQ�\DUDUODQPDN�൴o൴Q�
FD]൴EHOHU൴Q൴� \HQ൴GHQ� PDUNDODQGÕUPD� oDOÕúPDODUÕQD� J൴UP൴úOHUG൴U�� &29,'����
WHPDOÕ�ROWDODPD�VDOGÕUÕODUÕ�NXOODQÕODUDN�N�UHVHO�oDSWD�EXJ�QH�NDGDU����WHKG൴W�
YDU\DQWÕ�J|]OHPOHQP൴úW൴U����E൴QGHQ�ID]OD�&29,'����WHPDOÕ�HNOHQW൴�YH�N|W�-
F�O�85/�WHVS൴W�HG൴OP൴úW൴U��&29,'����WHPDOÕ�V൴EHU�VDOGÕUÕODU�0DUW�D\ÕQÕQ� ൴ON�
൴N൴�KDIWDVÕQGD�]൴UYH\H�XODúWÕ��8OXVDO�E൴O൴ú൴P�J�YHQO൴÷൴QGHQ�VRUXPOX�E൴U൴POHU൴Q�
WHKG൴WOHU� ൴o൴Q�NDUúÕ� WHGE൴UOHU�JHO൴úW൴UPHV൴�YH�X\DUÕODUÕQÕ�\D\JÕQODúWÕUÕOPDVÕ�൴OH�
VDOGÕUÕODUÕQ�VH\U൴QGH�E൴U�WDNÕP�GH÷൴ú൴NO൴NOHU�ROGX�

đJPNQ�������(4;.)����9JRFQæ�8NGJW�8FQIæWæQFWIF�*ÕNQNRQJW

6൴EHU�VDOGÕUÕODUGDN൴�EX�GH÷൴ú൴POHU�N�UHVHO�WHKG൴W�RUWDPÕ�൴o൴Q�W൴S൴N�E൴U�GDOJDODQ-
PD�VH\U൴�J|VWHUPHNWHG൴U��%XQXQOD�E൴UO൴NWH�NU൴]൴Q�N�UHVHO�GR÷DVÕ�YH�HYUHQVHO�HW-
N൴V൴Q൴Q�V൴EHU�VXoOXODUÕQ�oDOÕúPDVÕQÕ�QDVÕO�NROD\ODúWÕUGÕ÷Õ�DQDO൴]OHU�VRQXFX�oRN�
QHW�E൴U�úHN൴OGH�J|]�NPHNWHG൴U�>�@�
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đJPNQ�������0´WJXJQ�8NGJW�8FQIæWæQFWæS�(4;.)����8NGJW�8FQIæWæQFWæ�NQJ�0æ^FXQFSRFXæ

6൴EHU�NRUVDQODUÕQ�WDNW൴N��WHNQ൴N�YH�VWUDWHM൴OHU൴�úHN൴O�����¶WH�>�@�GDKD�NDSVDPOÕ�
E൴U�úHN൴OGH�J|]OHPOHQHE൴OPHNWHG൴U��

đJPNQ�������(4;.)����9JRFQæ�8NGJW�8FQIæWæ�-FWNYFXæ
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�������� 8FMYJ�&QFS�&IQFWæ�[J�<JG�8F^KFQFWæ�

đJPNQ�������(4;.)����9JIF[NXNSIJ�0ZQQFSæQIæÕæ�åIINF�*INQJS�M^IWT]^�HMQTWTVZNSJ�2FIIJXN�NQJ�
åQLNQN�>FUæQRæĒ�8FMYJ�'NW�<JG�8F^KFXæSæS�*PWFS�,®W´SY´X´�

$%'� %DúNDQÕ� 'RQDOG� 7UXPS¶ÕQ� ��� 0DUW¶WDN൴� E൴U� EU൴I൴QJGH� &29,'����
WHGDY൴V൴QGH� NXOODQÕODE൴OHFHN� ED]Õ� ൴ODo� ൴V൴POHU൴Q൴� �K\GUR[\�FKORURTX൴QH��
3ODTXHQ൴O�� D]൴WKURP\F൴Q� YE��� WHODIIX]� HWPHV൴Q൴Q� >�@� KHPHQ� DNDE൴QGH� EX�
൴ODo�DGODUÕQÕ�൴oHUHQ�VDKWH�DODQ�DGODUÕ�YH�EX�DODQ�DGODUÕ�NXOODQÕODUDN�ROXúWX-
UXOPXú�VDKWH�ZHE�V൴WHOHU൴�VD\ÕVÕQGD�൴QDQÕOPD]�E൴U�DUWÕú�ROPXúWXU�>�@��+HU�QH�
NDGDU�EX�VDKWH�ZHE�VD\IDODUÕ�8OXVDO�6൴EHU�2OD\ODUD�0�GDKDOH�0HUNH]OHU൴�
�8620��WDUDIÕQGDQ�WHVS൴W�HG൴OG൴NOHU൴�DQGD�HU൴ú൴POHU൴�HQJHOOHQVH�GH��EHQ]HU�
EDúND�DODQ�DGODUÕ�GD�DODUDN�VDOGÕUJDQODU�IDDO൴\HWOHU൴Q൴�V�UG�UPH\H�GHYDP�
HWPH\H�oDOÕúPDNWDGÕU�
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��������4QYFQFRF�8FQIæWæQFWæ

đJPNQ�������(4;.)����NQJ�åQLNQN�,®SIJWNQRNĒ�'NW�4QYFQFRF�8FQIæWæXæ�*PWFS�,®W´SY´X´

'�Q\D�&29,'����VDOJÕQÕ�൴o൴Q�E�\�N�E൴U�P�FDGHOH�YHU൴UNHQ�YH�EX�VDOJÕQ�൴o൴Q�
KHQ�]�KHUKDQJ൴�E൴U�WHGDY൴�WDP�PDQDGD�JHO൴úW൴U൴OHPHP൴úNHQ��E൴OJ൴VD\DU�NRUVDQ-
ODUÕ�E൴U�NU൴]൴�IÕUVDWD�G|Q�úW�UHE൴OPHN�൴o൴Q�EX�]RU�]DPDQODUGD�൴QVDQODUD�E൴U�XPXW�
VXQDU� J൴E൴� KDVWDOÕ÷D� o|]�P� EXOGXNODUÕQÕ� ൴GG൴D� HWW൴NOHU൴� HSRVWDODUÕ� J|QGHUHUHN�
]DUDUOÕ�\D]ÕOÕPODUÕ�NXUEDQODUÕQÕQ�E൴OJ൴VD\DUODUÕQD�EXODúWÕUPD\D�oDOÕúPDNWDGÕUODU��

�������� :��3TPYF�8FQIæWæQFWæ

8o�QRNWDODU�E൴U�RUJDQ൴]DV\RQXQ�YHU൴OHU൴QH��N൴PO൴N�E൴OJ൴OHU൴QH�YH�RUWDPÕQD�HU൴-
ú൴P�QRNWDVÕGÕU��3DQGHP൴�GROD\ÕVÕ\OD�X]DNWDQ�oDOÕúPD\D�ED÷OÕ�RODUDN�X]DNWDQ�
HU൴ú൴P�൴o൴Q�Xo�QRNWDODU�DUWPÕú��GROD\ÕVÕ�൴OH�V൴EHU�VXoOXODU�൴o൴Q�KHGHIOHQHQ�\�]H\�
DODQODUÕ�GD�DUWPÕúWÕU��8o�QRNWD�J�YHQO൴÷൴�ROGXNoD�NU൴W൴N�E൴U�NRQXGXU��]൴UD�YHU൴�
൴KODOOHU൴Q൴Q�YH�N|W�F�O�\D]ÕOÕP�EXODúPDVÕQÕQ�oR÷X�VRQ�NXOODQÕFÕ�F൴KD]ODUÕQGD�
JHUoHNOHúPHNWHG൴U�

�������� :_FPYFS�*ÕNYNR�8NXYJRQJWNSJ�8FQIæWæQFW

3DQGHP൴�V�UHF൴QGH�E൴UoRN�RNXO�YH�H÷൴W൴P�PHUNH]൴�GH�X]DNWDQ�|÷UHQPH�V൴VWH-
P൴QH�JHo൴S�EX�NRQX�൴OH�൴OJ൴O൴�WHNQRORM൴N�DOW\DSÕODUÕ�NXOODQPD\D�EDúODPÕúODUGÕU��
%X�V൴VWHPOHU�GH�V൴EHU�NRUVDQODUÕQ�DUWDQ�RUDQGDN൴�VDOGÕUÕODUÕQD�PDUX]�NDOPÕú�YH�
H÷൴W൴P�VHDQVODUÕ�ND\ÕWODUÕQÕ�൴oHUHQ�E൴UoRN�YHU൴�൴QWHUQHWWH�SD\ODúÕOPD\D�EDúODQ-
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PÕúWÕU�>�@��9൴GHRODUÕQ�oR÷X��NDWÕOÕPFÕODUÕQ�VHVOHU൴Q൴��\�]OHU൴Q൴�YH�൴OHW൴ú൴P�QX-
PDUDODUÕQÕ�YH�EDúND�N൴ú൴VHO�YHU൴OHU൴�൴oHUPHNWHG൴U��$\UÕFD�H÷൴W൴POH�൴OJ൴O൴�QRWODUÕQ�
GD�oHYU൴P൴o൴� WXWXOPDN�GXUXPXQGD�ROGX÷X�EX�G|QHPGH�ED]Õ� V൴EHU�NRUVDQODU�
EHOO൴�E൴U��FUHW�PXNDE൴O൴QGH�V൴VWHPOHUH�VÕ]DUDN�GHUV�QRWODUÕQÕ�\�NVHOWPH�K൴]PHW൴�
VXQPD\D�EDúODPÕúWÕU�

�������� 8FÕQæP�'FPFSQæPQFWæ��&WFĒYæWRF�1FGTWFYZ[FWQFWæ�[J�
-FXYFSJQJWJ�))T8�[J�+NI^J�>F_æQæR�8FQIæWæQFWæ�

7�P�G�Q\D�JHQHO൴QGH�J�YHQO൴N�E൴U൴POHU൴�VD÷OÕN�EDNDQOÕNODUÕ��DUDúWÕUPD�ODER-
UDWXYDUODUÕ�YH�KDVWDQHOHUH�JHUoHNOHúW൴U൴OHQ�V൴EHU�VDOGÕUÕODUÕQ�|QHPO൴�|Oo�GH�DU-
WÕú�VD÷ODGÕ÷ÕQD�G൴NNDW�oHNHUHN��E൴OJ൴VD\DU�NRUVDQODUÕQÕQ�XOXVDO�YH�XOXVODUDUDVÕ�
VD÷OÕN�SRO൴W൴NDVÕ�NRQXVXQGD�൴VW൴KEDUDW�HOGH�HWPH\H�YH\D�&29,'����൴OH�൴OJ൴O൴�
DUDúWÕUPDODU�KDNNÕQGD�KDVVDV�YHU൴OHU൴�HOH�JHo൴UPH\H�oDOÕúWÕNODUÕQÕ�V|\OH\HUHN�
൴OJ൴O൴�WÕEE൴�NXUXP�YH�NXUXOXúODUÕ�X\DUPÕúODUGÕU�>�@��%D]Õ�VDOGÕUJDQODU�൴VH�VD÷OÕN�
oDOÕúDQODUÕQÕQ�൴QVDQ�KD\DWÕQÕ�NXUWDUDE൴OPHN�൴o൴Q�VDQ൴\HOHUOH�\DUÕúWÕ÷Õ�E|\OH�E൴U�
RUWDPGD�I൴QDQVDO�JHO൴U�HOGH�HGHE൴OPHN�൴o൴Q�\D�EX�WÕEE൴�NXUXP�YH�NXUXOXúODUÕQ�
ZHE�VD\IDODUÕQD�''R6�VDOGÕUÕVÕ�\DSDUDN�HU൴ú൴P൴�HQJHOOHP൴ú�\D�GD�UDQVRPZDUH�
VDOGÕUÕODUÕ�൴OH�KDVVDV�KDVWD�KDVWDQH�YHU൴OHU൴Q൴�ú൴IUHOH\HUHN�EX�YHU൴OHUH�WHNUDU�HU൴-
ú൴P�൴o൴Q�SDUD�WDOHS�HWP൴úOHUG൴U�

đJPNQ�������'NW�-FXYFSJ^J�>FUæQRæĒ�))T8�8FQIæWæXæ�NQJ�åQLNQN�*PWFS�,®W´SY´X´
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&29,'����VDOJÕQÕQÕQ�EDúODQJÕFÕQGDQ�EX�\DQD��'6g��'�Q\D�6D÷OÕN�gUJ�W����
SHUVRQHO൴QH�\|QHO൴N�V൴EHU�VDOGÕUÕODUÕQ�VD\ÕVÕQGD�YH�H�SRVWD�GRODQGÕUÕFÕOÕNODUÕQ-
GD�oDUSÕFÕ�E൴U�DUWÕú�J|UP�úW�U��'6g�D÷ODUÕQD�JHUoHNOHúW൴U൴OHQ�V൴EHU�VDOGÕUÕODUÕQ�
JHoHQ�\ÕOÕQ�D\QÕ�G|QHP൴QH�NÕ\DVOD�EHú�NDW�DUWÕú�J|VWHUG൴÷൴Q൴�E൴OG൴UP൴úW൴U��6DOJÕ-
QÕQ�GDKD�൴ON�D\ÕQGD��\DNODúÕN�����DNW൴I�'6g�H�SRVWD�DGUHV൴�YH�ú൴IUHV൴�oHYU൴P൴o൴�
RODUDN�VÕ]GÕUÕOGÕ��6DOGÕUÕQÕQ��PHYFXW�YH�HPHNO൴�SHUVRQHO�൴OH�'6g�SD\GDúODUÕQÕQ�
NXOODQGÕ÷Õ�HVN൴�E൴U�H[WUDQHW�V൴VWHP൴QGHQ�ND\QDNODQGÕ÷Õ�EHO൴UW൴OG൴�

%XQXQ�GÕúÕQGD�dHN�&XPKXU൴\HW൴¶QGHN൴�KDVWDQHOHU�V൴VWHPOHU൴QH�\DSÕODQ�V൴EHU�
VDOGÕUÕODUÕ�HQJHOOHG൴÷൴�GX\XUXUNHQ��øWDO\D¶QÕQ�VRV\DO�J�YHQO൴N�V൴WHV൴QH�HU൴ú൴P�
E൴U�V�UHO൴÷൴QH�HQJHOOHQG൴��

��������)FWP<JGƺIJ�8FMYJ�0NY��8FMYJ�åQF��[J�5QF_RF�8FYæĒQFWæ�

6൴EHU�J�YHQO൴N�DUDúWÕUPDFÕODUÕ��'DUN:HE¶GH�VDKWH�&29,'����DúÕODUÕ��WDQÕ�N൴W-
OHU൴�YH�GDKD�|QFH�KDVWDOÕ÷Õ�DWODWPÕú�N൴ú൴OHUGHQ�DOÕQGÕ÷Õ�|QH�V�U�OHQ�SOD]PDODUÕQ�
VDWÕúD�VXQXOGX÷X�E൴UNDo�VDQDO�SD]DU�\HU൴�NHúIHWW൴OHU�>�@��$\UÕFD�EX�SD]DUODUGD�
VDWÕFÕODUÕQ�EXQODUÕQ�\DQÕ�VÕUD�O൴VWHOHU൴Q൴�\�]�PDVNHOHU൴��HO�GH]HQIHNWDQÕ�YH�GDKD�
VRQUD�FKORURTX൴QH�VDWÕúODUÕQÕ�൴oHUHFHN�úHN൴OGH�oHú൴WOHQG൴UG൴÷൴�J|]OHPOHQP൴úW൴U��

đJPNQ�������)FWP<JGƺIJ�8FYæĒæ�>FUæQFS�(4;.)����9FSæ�0NYQJWN�[J�åQF�QFW�NQJ�åQLNQN� 
*PWFS�,®W´SY´X´�



0´WJXJQ�8FQLæSæS�:QZXFQ�'NQNĒNR�,´[JSQNÕNSJ�*YPNQJWN

371

��������9JQJPTSKJWFSX�:^LZQFRFQFWæSF�>FUæQFS�8FQIæWæQFW�

6RQ� ]DPDQODUGD�� E൴QOHUFH� oHYU൴P൴o൴� WRSODQWÕ� ND\GÕQÕQ� K൴oE൴U� NRUXPD� RO-
PDGDQ�൴QWHUQHWWH�HU൴ú൴PH�DoÕN�ROGX÷X�WHVS൴W�HG൴OP൴úW൴U�>��@��%X�ND\ÕWODUGD�
E൴UoRN� KDVVDV� E൴OJ൴� SD\ODúÕOGÕ÷Õ� YH� EX� E൴OJ൴OHU൴Q� V൴EHU� NRUVDQODUFD� NXOOD-
QÕOGÕ÷Õ�GD�E൴O൴QPHNWHG൴U��$\UÕFD�EX�WHOHNRQIHUDQV�X\JXODPDODUÕQD�\DSÕODQ�
YH� NXOODQÕFÕ� E൴OJ൴OHU൴Q൴Q� �NXOODQÕFÕ� DGÕ� YH� ú൴IUH�� HOH� JHo൴U൴OG൴÷൴� VDOGÕUÕODU�
VRQUDVÕ�EX�E൴OJ൴OHU�KHP�൴QWHUQHW��]HU൴QGHQ�VDWÕúD�oÕNDUÕOPÕú�KHP�GH�EX�E൴O-
J൴OHU�NXOODQÕODUDN�E൴OJ൴OHU൴�oDOÕQDQ�N൴ú൴Q൴Q�EDúND�KHVDSODUÕQD�GD�VDOGÕUÕODU�
G�]HQOHQP൴úW൴U��

�������� (4;.)����0®Y´H´Q�>F_æQæRæ

đJPNQ�������'NW�'NQLNXF^FWF�'ZQFĒRæĒ�(4;.)����0®Y´H´Q�>F_æQæRæ�*PWFS�,®W´SY´X´�
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6൴EHU�J�YHQO൴N�X]PDQODUÕ�\DNÕQ�E൴U�]DPDQGD��E൴U�V൴VWHP൴Q�DQD�|Q\�NOHPH�ND\-
GÕQÕ� �0%5��JHoHUV൴]�NÕODQ�YH�|Q�\�NOHQHPH]�KkOH�JHW൴UHQ�E൴U�NRURQD�Y൴U�V�
WHPDOÕ�N|W��DPDoOÕ�\D]ÕOÕPÕ�DQDO൴]�HWP൴úOHUG൴U�>��@��%X�N|W�F�O�DPDoOÕ�\D]ÕOÕP�
oDOÕúWÕUÕOGÕ÷ÕQGD��PDN൴QH\൴�RWRPDW൴N�RODUDN�\HQ൴GHQ�EDúODWÕU�YH�DUGÕQGDQ�NDSD-
WÕODPD\DQ�Y൴U�V�WHPDOÕ�E൴U�SHQFHUH�J|U�QW�OHU��3HQFHUHQ൴Q�VD÷��VW�WDUDIÕQGDN൴�
QRUPDO�oÕNÕú�G�÷PHV൴�൴VH�oDOÕúPDPDNWDGÕU�

��������;53�8FQIæWæQFWæ

0HYFXW�931�ú൴IUHOHPH�SURWRNROOHU൴�VD÷ODP�RODE൴O൴U�YH�|QHPO൴�NRUXPD�VD÷ODU��
$QFDN�K൴oE൴U�úH\�VDOGÕUÕ\D�NDUúÕ�\�]GH�\�]�ED÷ÕúÕN�GH÷൴OG൴U��*HOHQHNVHO�ROD-
UDN��931¶OHUGH�NXOODQÕODQ�,QWHUQHW�$QDKWDU�'H÷൴ú൴P൴��,.(��>��@� VDOGÕUJDQOD-
UÕQ�KHGHIOHU൴�DUDVÕQGDGÕU�

dR÷X�931�VHUY൴V�VD÷OD\ÕFÕVÕ��P�úWHU൴OHU൴�൴o൴Q�NXOODQÕFÕ�DGODUÕ�YH�ú൴IUHOHU�J൴E൴�
|QHPO൴�E൴OJ൴OHU൴�൴oHUHQ�J�YHQO൴N�U൴VNOHU൴�ROXúWXUDE൴OHFHN�N൴PO൴N�GR÷UXODPD�YH-
U൴OHU൴Q൴�GHSRODPD\Õ�|QHU൴U��%X�GXUXP�E൴OJ൴�J�YHQO൴÷൴�DoÕVÕQGDQ�ROGXNoD�NU൴W൴N�
YH�൴VWHQPH\HQ�E൴U�GXUXPGXU��$\UÕFD��KDWD�PHVDMODUÕ�YH�SDNHW�EDúOÕNODUÕ��oDOÕú-
PDNWD�RODQ�931¶Q൴Q�W�U��YH�V�U�P��KDNNÕQGD�VDOGÕUJDQODUD�ROGXNoD�|QHPO൴�
E൴OJ൴OHU�YHUHE൴OPHNWHG൴U�

������ 8&1).7.1&7&�0&7đ.�9*)'å71*7

'HYOHWOHU�� SDQGHP൴� V�UHF൴QGHN൴� V൴EHU� WHKG൴WOHU൴� D]DOWPDN� ൴o൴Q� GDKD� SURDNW൴I�
E൴U�\DNODúÕP�EHQ൴PVHPH\H�EDúODGÕODU��$YXVWUDO\D�6൴Q\DOOHU�0�G�UO�÷��NRUR-
QDY൴U�V� ൴OH� ൴OJ൴O൴�VDOGÕUÕODUÕ�YH�N|W��Q൴\HWO൴� IDDO൴\HWOHU൴�HQJHOOHPHN�൴o൴Q�NDUúÕ�
VDOGÕUÕ��FRXQWHU�DWWDFN��V൴EHU�\HWHQHNOHU൴Q൴�VHIHUEHU�HWW൴÷൴Q൴�DoÕNODGÕ��$PHU൴NDQ�
6HQDWRVX�$%'�6൴EHU�6DYXQPD�.RPXWDQOÕ÷Õ¶QD�VD÷OÕN�VHNW|U�QGHN൴�V൴EHU�WHK-
G൴W�H\OHPOHU൴Q൴�WHVS൴W�HWPH��GH÷HUOHQG൴UPH�YH�FD\GÕUPD�KXVXVXQGD�WDP�\HWN൴�
YHUG൴��<൴QH�$%'�$GDOHW�%DNDQOÕ÷Õ�\�]OHUFH�N|W�F�O�DPDoOÕ�&29,'����ZHE�
V൴WHV൴Q൴�NDOGÕUPDN�൴o൴Q�WHNQRORM൴�ú൴UNHWOHU൴�൴OH�൴ú�E൴UO൴÷൴Q൴�DUWWÕUPÕúWÕU�

gQGH� JHOHQ� WHNQRORM൴� ú൴UNHWOHU൴� WDUDIÕQGDQ� E൴UNDo� J൴U൴ú൴P� GDKD� EDúODWÕOGÕ��
:KDWV$SS�YH�)DFHERRN��NHQG൴�SODWIRUPODUÕQGD�\DQOÕú�E൴OJ൴OHU൴Q�\D\ÕOPDVÕQÕ�
VÕQÕUODPDN�൴o൴Q�DGÕPODU�DWWÕ��)DFHERRN����¶GHQ�ID]OD�G൴OGH�\DSÕODQ�SD\ODúÕPOD-
UÕQ�E൴OJ൴�NRQWURO�YH�൴oHU൴N�GHUHFHOHQG൴UPHV൴�൴o൴Q�GÕú�GHQHWo൴OHU�J|UHYOHQG൴UPHN�
DGÕQD�ED÷ÕPVÕ]�E൴U�NXUXOXúOD�൴ú�E൴UO൴÷൴�\DSWÕ÷ÕQÕ�GX\XUPXúWXU��
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��������0ZQQFSæHæQFWF�>®SJQNP�8TWZRQZQZPQFW
+HUKDQJ൴�E൴U�V൴EHU�J�YHQO൴N�]൴QF൴U൴QGH�HQ�J�oO��YH�HQ�]D\ÕI�KDOND�൴QVDQODUGÕU��
%൴U�NXUXP�\D�GD�NXUXOXú�DNW൴I�D÷�WDUDPDVÕ�൴OH�HQ�JHO൴úP൴ú�WHKG൴W�൴VW൴KEDUDW�SURJ-
UDPÕQD�VDK൴S�ROVD�GDK൴�]DUDUOÕ�E൴U�\D]ÕOÕPÕ�|QFH�NHQG൴�E൴OJ൴VD\DUÕQD�GDKD�VRQUD�
RUJDQ൴]DV\RQ�D÷ÕQD�EXODúWÕUDFDN�E൴U�ED÷ODQWÕ\Õ� WÕNODWPDN�\DOQÕ]FD�E൴U�oDOÕúDQÕ�
JHUHNW൴U൴U��.XUXOXú�QH�NDGDU�J�YHQO൴�ROXUVD�ROVXQ��QH�NDGDU�NDUPDúÕN�o|]�P�YH�
SRO൴W൴NDODU�X\JXODQPÕú�ROXUVD�ROVXQ�SHUVRQHO�EHO൴UOHQHQ�\|QHW൴P�V�UHoOHU൴�DOWÕQ-
GD�IDDO൴\HW�J|VWHUP൴\RUVD��GHU൴QOHPHV൴QH�VDYXQPD�J�YHQO൴N�NDWPDQODUÕ�NXUXOX-
úXQ�NRUXQPDVÕQGD�GDKD�D]�HWN൴O൴�KkOH�JHOP൴úW൴U��'ROD\ÕVÕ�%7�GHSDUWPDQODUÕQÕQ�
DOGÕ÷Õ�J�YHQO൴N�WHGE൴UOHU൴Q൴Q�|WHV൴QGH�E൴UH\VHO�NXOODQÕFÕODUD�GD�ROGXNoD�|QHPO൴�
VRUXPOXOXNODU�G�úPHNWH�YH�JHUHN�NHQG൴�N൴ú൴VHO�YHU൴OHU൴Q൴�JHUHNVH�SDUoDVÕ�ROGXN-
ODUÕ�RUJDQ൴]DV\RQD�D൴W�KDVVDV�YHU൴OHU൴�NRUXPDNOD�\�N�PO�G�UOHU���

��������4WLFSN_FX^TSQFWF�>®SJQNP�8TWZRQZQZPQFW
øVWHU�E�\�N�൴VWHU�N�o�N�E൴U�RUJDQ൴]DV\RQGD��J�oO��SRO൴W൴NDODU�EHO൴UOHPHN��PHY-
FXW�NRQWUROOHU൴�JHO൴úW൴UPHN�YH�VRQ�NXOODQÕFÕODUD�H÷൴W൴POHU� VXQPDN��GXUXPVDO�
IDUNÕQGDOÕ÷Õ� DUWWÕUPD\D� \DUGÕPFÕ� RODFDN� HQ� ൴\൴� X\JXODPDODUGÕU��+DVVDV� ൴úOHU�
\DSDQ�NXUXOXúODU�� IDDO൴\HWOHU൴Q൴Q�GR÷DVÕ�JHUH÷൴�KHU�]DPDQ�V൴EHU� VDOGÕUJDQODU�
൴o൴Q�E൴U�KHGHIW൴U��gUQH÷൴Q��oHYU൴P൴o൴�EDQNDFÕOÕN��E൴U�ú൴UNHW൴Q�I൴QDQVDO�VXoODU�൴o൴Q�
WDQÕPODQPDVÕ�YH�KHGHIOHQPHV൴�U൴VN൴Q൴�DUWWÕUÕU��%�\�N�KROG൴QJOHU�\D�GD�)RUWXQH�
����ú൴UNHWOHU൴��WHKG൴W�\�]H\൴Q൴�JHQ൴úOHWHQ�E൴U�PDUND\D�VDK൴SW൴U��%DKV൴�JHoHQ�RU-
JDQ൴]DV\RQODU�EX�oRN�oHú൴WO൴�V൴EHU�ROD\ODUÕ�WDQÕPOD\DE൴OPHOHU൴�YH�EX�VDOGÕUÕODUD�
KD]ÕUOÕNOÕ�RODUDN�\DQÕW�YHUHE൴OPHO൴G൴UOHU��

��������8NGJW�4UJWFX^TS�[J�8NGJW�4QF^QFWF�2´IFMFQJ�2JWPJ_QJWN
gQFH�FHSKHGH�VDYDú�YHUHQ�620�DQDO൴VWOHU൴��J�YHQO൴N�WHKG൴WOHU൴Q൴�DQDO൴]�HWPHN�
YH�EXQODUD�P�GDKDOH�HWPHNWHQ�VRUXPOXGXU��.XUXPVDO�RI൴VOHUGH�oDOÕúPDNWDQ�
HYGHQ�X]DNWDQ�oDOÕúPD\D�JHo൴OHQ�GROD\ÕVÕ�൴OH�X]DNWDQ�HU൴ú൴P�YH�X]DNWDQ�ED÷-
ODQWÕ�JHUHNW൴UHQ�EX�\HQ൴�G|QHPGH�620�DQDO൴VWOHU൴Q൴Q�J�QO�N�NDUúÕODúWÕ÷Õ�UXW൴Q�
QHWZRUN�WUDI൴÷൴�YH�EX�WUDI൴÷H�\|QHOHQ�WHKG൴WOHU�GH�GH÷൴úP൴úW൴U��%|\OH�NDRW൴N�E൴U�
GXUXP�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��VDOGÕUJDQODU�൴QDQÕOPD]�GHUHFHGH�NÕVD�E൴U�V�UH-
GH�oHú൴WO൴� WHNQ൴NOHU�� WDNW൴NOHU�YH�SURVHG�UOHUOH�VHIHUEHU�RODE൴OPHNWHG൴U��620�
DQDO൴VWOHU൴�DoÕN�ND\QDN�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ��26,17��൴OH�VDOGÕUÕODU�JHUoHN-
OHúPHGHQ�|QFH�RODVÕ� V൴EHU�VDOGÕUÕ�DQDO൴]OHU൴�\DSDUDN�EX�GR÷UXOWXGD�DGÕP�DW-
PDNWDGÕUODU�
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8OXVDO�oDSWD� ൴VH�6൴EHU�2OD\ODUD�0�GDKDOH�0HUNH]OHU൴� �8620¶ODU��QHWZRUN�
WUDI൴N�DQDO൴]൴�JHUoHNOHúW൴UPHNWH��|QHPO൴�ND\QDNODUGDQ�V൴EHU� WHKG൴W� ൴VW൴KEDUD-
WÕ� WRSOD\DUDN�8OXVDO�%൴O൴ú൴P�*�YHQO൴÷൴QH� WHKG൴W� J|UG�NOHU൴� KXVXVODUOD� ൴OJ൴O൴�
|QHPO൴�oDOÕúPDODU�൴OH�JHUoHNOHúW൴U൴OHQ�\D�GD�JHUoHNOHúW൴U൴OPHV൴�PXKWHPHO�V൴EHU�
VDOGÕUÕODUÕQ�HQJHOOHQPHV൴�\D�GD�HQ�D]�]DUDUOD�|Q�QH�JHo൴OPHV൴�DGÕQD�IDDO൴\HW-
OHU൴Q൴�V�UG�UPHNWHG൴U��

������ :1:8&1�'å1åđå2�,�;*31åÔå

hONHP൴]൴Q�����������8OXVDO�6൴EHU�*�YHQO൴N�6WUDWHM൴V൴�YH�(\OHP�3ODQÕ�>��@�
൴QFHOHQG൴÷൴QGH�V൴EHU�J�YHQO൴÷൴Q�XOXVDO�J�YHQO൴÷൴P൴]൴Q�E൴U�SDUoDVÕ�ROGX÷X�J|-
U�OPHNWHG൴U�

&29,'����VRQUDVÕ�EX�\HQ൴�G|QHPGH�NU൴]�V�UHV൴QFH�J|]OHPOHQHQ�V൴EHU�DNW|U�
YH�WHKG൴WOHU�J|]�|Q�QH�DOÕQDUDN�8OXVDO�E൴O൴ú൴P�J�YHQO൴÷൴Q൴�\HQ൴�E൴U�EDNÕú�DoÕVÕ�
൴OH�HOH�DOPDPÕ]�|QHPO൴�YH�NU൴W൴N�E൴U�DGÕP�RODFDNWÕU��%X�\HQ൴�G|QHPGH�RODE൴OH-
FHN�U൴VN�YH�WHKG൴WOHU൴�úX�úHN൴OGH�VÕUDOD\DE൴O൴U൴]�

�x .�UHVHO�VDOJÕQ�VRQUDVÕ�,R7�WHPHOO൴�DNÕOOÕ�úHK൴UOHU��EORN]൴QF൴U�WHNQRORM൴-
V൴QH�GD\DQDQ�G൴M൴WDO�YDWDQGDúOÕN�VHUY൴VOHU൴��\DSD\�]HNk�YH�E�\�N�YHU൴�
�]HU൴QH�NXUXOX�K൴]PHWOHU൴Q�DUWPDVÕ�YH�EX�K൴]PHWOHU൴Q�J�YHQO൴÷൴QH�\|-
QHO൴N�\DNODúÕPODUÕQ�|QHP�ND]DQPDVÕ�

�x 8]DNWDQ�oDOÕúPD�PRGHO൴Q൴Q��V൴EHU�WHKG൴W�\�]H\OHU൴Q൴�DUWWÕUDUDN�NXUXP-
ODUÕQ�\R÷XQ�E൴U�úHN൴OGH�V൴EHU�VDOGÕUÕODUD�PDUX]�NDOPDVÕQD�QHGHQ�ROPDVÕ�

�x +kO൴KD]ÕUGD�J�YHQO൴N�QHGHQ൴\OH�൴QWHUQHWH�DoÕN�ROPD\DQ�NDSDOÕ�YH�J൴]-
O൴O൴N�GHUHFHO൴�D÷ODUÕQ��X]DNWDQ�oDOÕúPD�JHUHNO൴O൴÷൴�NDSVDPÕQGD�\HWHUO൴�
U൴VN�GH÷HUOHQG൴UPHV൴�\DSÕOPDGDQ�൴QWHUQHWH�NRQWUROV�]�RODUDN�DoÕODUDN�
YHU൴�VÕ]ÕQWÕVÕQD�QHGHQ�ROPDVÕ�

�x 'ÕúD�ED÷ÕPOÕ� E൴O൴ú൴P� WHNQRORM൴OHU൴� \DWÕUÕPODUÕQGD� WHGDU൴N� ]൴QF൴UOHU൴Q-
GHQ�YH����WDUDIODUGDQ�ND\QDNODQDQ�VRUXQODU�\�]�QGHQ��V൴EHU�VDOGÕUÕODUD�
NDUúÕ�NU൴W൴N�DOW\DSÕODUÕQ�GD\DQÕNOÕOÕ÷ÕQÕQ�YH�V�UHNO൴O൴÷൴Q൴Q�VD÷ODQPDVÕ-
QÕQ�]RUODúPDVÕ�

�x 9DWDQGDúODUÕQ�H�GHYOHW�X\JXODPDODUÕQGDN൴�NXOODQÕP�DUWÕúÕ��N൴ú൴VHO�E൴O-
J൴VD\DUODUÕQ�J�YHQO൴÷൴Q൴Q�GH�|QHP�ND]DQPDVÕQD�QHGHQ�ROPDVÕ�

�x hONHP൴]FH�JHO൴úW൴U൴OHQ�YH�YHU൴OHQ��ONHP൴]GH�WXWXOGX÷X�EXOXW�DOW\DSÕ-
ODUÕQÕQ�D]OÕ÷Õ� ൴OH�XOXVDO�E൴OJ൴�J�YHQO൴÷൴� IDUNÕQGDOÕ÷ÕQÕQ�HNV൴NO൴÷൴QGHQ�
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ND\QDNOÕ�Q�IXV��VD÷OÕN�YH�൴OHW൴ú൴P�E൴OJ൴OHU൴�J൴E൴�NU൴W൴N�YHU൴OHU൴Q�NRQWURO-
V�]�RODUDN�\XUW�GÕúÕ�ND\QDNOÕ�EXOXW�VHUY൴VOHU൴QGH�൴úOHQPH�൴KW൴PDO൴Q൴Q�
DUWPDVÕ�

�x &29,'���� ൴OH�P�FDGHOH� V�UHF൴QGH�GH�J|U�OG�÷��|QHPO൴� VRV\RHNR-
QRP൴N�ROD\ODU�VÕUDVÕQGD��VRV\DO�PHG\D�YH�൴QWHUQHW�DUDFÕOÕ÷Õ�൴OH�NDVÕW-
OÕ�RODUDN�ROXúWXUXODQ�\DQOÕú�KDEHU�YH�E൴OJ൴�N൴UO൴O൴÷൴Q൴Q�NDPX�G�]HQ൴Q൴�
ROXPVX]�RODUDN�HWN൴OHPHV൴�

�x 6൴EHU�ROD\ODUD�NDUúÕ��NXUXPODU�DUDVÕ�NRRUG൴QDV\RQ�HNV൴NO൴÷൴QGHQ�ND\-
QDNOÕ�KÕ]OÕ�YH�HWN൴Q�P�GDKDOHQ൴Q�\DSÕODPDPDVÕ�

�x +HU�W�UO��NXUXP�YH�NXUXOXúWD�ROWDPD�SRVWDODUÕ��]DUDUOÕ�\D]ÕOÕP�YH�EHQ-
]HU൴�VDOGÕUÕODU�VRQXFXQGD�GRODQGÕUÕFÕOÕNOD�\R÷XQ�E൴U�úHN൴OGH�NDUúÕ�NDU-
úÕ\D�NDOÕQPDVÕ�

�x +DVWDOÕ÷ÕQ�J൴G൴úDWÕ�൴OJ൴O൴�GDKD�ID]OD�YHU൴�WRSODPDN�൴o൴Q�NXOODQÕODQ�PR-
E൴O�X\JXODPDODUÕQ�N൴ú൴VHO�YHU൴OHU൴�൴IúD�HWW൴÷൴�YH�J൴]O൴O൴N�ND\JÕODUÕQÕQ�|Q�
SODQD�oÕNPDVÕQD�QHGHQ�ROPDVÕ�>��@�   

�x %7�DOW\DSÕ�YH�K൴]PHWOHU൴QGH�NU൴W൴N�UROGH�RODQ�SHUVRQHO൴Q�N�UHVHO�VDO-
JÕQ�QHGHQ൴\OH�VH\DKDW�HGHPHPHV൴�YH\D�KDVWD�ROPDVÕ�J൴E൴�GXUXPXQGD�
DOWHUQDW൴I�|QOHPOHU൴Q�EHOO൴�ROPDPDVÕ�

�x 8]DNWDQ�oDOÕúPD�PRGHO൴QGH�PRE൴O�F൴KD]ODUÕQ�YH�൴OHW൴ú൴P�NDQDOODUÕQÕQ�
ú൴IUHO൴�ROPDPDVÕ�YH\D�ú൴IUHOHPHQ൴Q�P൴OOv�NU൴SWR�o|]�POHU൴�൴OH�VD÷ODQ-
PDPDVÕ�

�x 9൴GHR�WHOHNRQIHUDQV�൴OHW൴ú൴P൴Q൴Q�N�UHVHO�%7�I൴UPDODUÕQ�EXOXW�o|]�P-
OHU൴�൴OH�\DSÕOPDVÕQÕQ�XOXVDO�E൴OJ൴�J�YHQO൴÷൴�]DI൴\HW൴QH�\RO�DoPDVÕ�

�x 8]DNWDQ�oDOÕúPD�HVDVODUÕQD�\|QHO൴N�\DVDO�PHY]XDW�ERúOX÷XQXQ��E൴OJ൴�
J�YHQO൴÷൴�V�UHoOHU൴Q൴�HWN൴Q�YH�GR÷UX�RODUDN�\|QHWPH\൴�]RUODúWÕUPDVÕ�

�x 2I൴VWHQ�YH�X]DNWDQ�oDOÕúPD�PRGHOOHU൴Q൴Q�NXOODQÕOGÕ÷Õ�GD÷ÕWÕN�%7�P൴-
PDU൴�\DSÕVÕQD�VDK൴S�NXUXPODUGD�V൴EHU�J�YHQO൴÷H�\|QHO൴N�൴]OHQHE൴O൴UO൴N�
YH�ROD\�P�GDKDOH�V�UHoOHU൴Q൴Q�]RUODúPDVÕ�

�x 6൴EHU�U൴VN�\�]H\൴Q൴Q�DUWPDVÕ�൴OH�,R7��\DSD\�]HNk��NU൴W൴N�DOW\DSÕODU��EX-
OXW��E�\�N�YHU൴�YH�\DSD\�]HNk�WHNQRORM൴OHU൴�J൴E൴�DODQODUGD�V൴EHU�VDYXQ-
PD�YH�VDOGÕUÕ�\|QWHPOHU൴Q൴Q�WDP�RODUDN�E൴O൴QPHPHV൴�YH�EX�V൴EHU�J�-
YHQO൴N�\DNODúÕPODUÕQGD�\HWN൴Q�YH�Q൴WHO൴NO൴�SHUVRQHO�HNV൴NO൴÷൴Q൴Q�RUWD\D�
oÕNPDVÕ�
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�x 3DQGHP൴�VRQUDVÕ�X]DNWDQ�oDOÕúPD�QHGHQ൴\OH�%7�K൴]PHWOHU൴QGHN൴�DUWDQ�
NDSDV൴WH�൴KW൴\DoODUÕQD�KÕ]OÕ�FHYDS�YHUPHN�DGÕQD�SODQVÕ]�YH�NRQWUROV�]�
RODUDN�VD÷ODQDQ�VHUY൴VOHU�൴OH�J�YHQO൴N�JHUHNV൴Q൴POHU൴QGHQ�WDY൴]�YHU൴O-
PH\H�EDúODQPDVÕ��

8OXVDO� E൴OJ൴� J�YHQO൴÷൴�� XOXVDO� NDONÕQPD� KHGHIOHU൴� ൴OH� GR÷UXGDQ� ൴O൴QW൴O൴� ROXS�
HNRQRP൴N�YH�VRV\DO� ID\GD��UHWHQ�E൴OJ൴� V൴VWHPOHU൴� ൴OH�NU൴W൴N�DOW\DSÕODUÕ�NRUX-
PDN�DGÕQD�D\UÕ�E൴U�|QHP�DU]�HWPHNWHG൴U��%X�QRNWDGD�XOXVDO�E൴OJ൴�J�YHQO൴÷൴�
VWUDWHM൴OHU൴�EHO൴UOHQ൴UNHQ�KHP�NDPX�KHP�GH�|]HO�VHNW|U�Q�HúJ�G�P�൴oHU൴V൴QGH�
oDOÕúDFDNODUÕ�NXUXPVDO�E൴U�\DSÕ�KD]ÕUODQPDOÕGÕU��.�UHVHO�VDOJÕQ�VRQUDVÕ��XOXVDO�
E൴OJ൴�J�YHQO൴÷൴QH�GD൴U�\RO�KDU൴WDVÕQGD�úX�QRNWDODU�GDKD�E൴U�|QHP�ND]DQDFDNWÕU�

�x g]HOO൴NOH�%ORN]൴QF൴U�YH�<DSD\�=HNk�WHNQRORM൴OHU൴Q൴Q�V൴EHU�VDYXQPDGD�
NXOODQÕPÕ�൴o൴Q�JHUHNO൴�DUDúWÕUPD�YH�JHO൴úW൴UPHOHUH�E�WoHOHU൴�D\UÕODUDN�
EX�NRQXGD�Q൴WHO൴NO൴�൴ú�J�F��YH�P൴OOv��U�QOHU൴Q�DUWWÕUÕOPDVÕ�WHúY൴N�HG൴O-
PHO൴G൴U�

�x 8OXVDO�6൴EHU�2OD\ODUD�0�GDKDOH�0HUNH]൴QGHQ�D\UÕ�NU൴W൴N�DOW�\DSÕODU�
൴o൴Q� VSHV൴I൴N� IDDO൴\HW� J|VWHUHQ� E൴U� 8OXVDO� 6൴EHU� 2OD\ODUD�0�GDKDOH�
0HUNH]൴�NXUXOPDOÕGÕU�

�x %൴OJ൴�SD\ODúÕPÕ�YH�NROHNW൴I� VDYXQPDGD�|QHPO൴� UROOHU��VWOHQHQ�%൴OJ൴�
3D\ODúÕP�YH�$QDO൴]�0HUNH]OHU൴��,QIRUPDW൴RQ�6KDU൴QJ�DQG�$QDO\]൴QJ�
&HQWHU�±�,6$&��VHNW|U�ED]OÕ�NXUXOPDOÕ�YH�GHVWHNOHQPHO൴G൴U�

�x +Õ]OÕ� GH÷൴úHQ� G൴M൴WDO� G|Q�ú�P� WDOHSOHU൴� QHGHQ൴\OH�8OXVDO� 6൴EHU�*�-
YHQO൴N�6WUDWHM൴V൴�YH�(\OHP�3ODQODUÕQÕQ���\ÕOGD�E൴U�\HU൴QH��\ÕOOÕN�RODUDN�
J�QFHOOHQPHV൴�JHUHNPHNWHG൴U�

�x 8o�QRNWD�J�YHQO൴÷൴��D÷�J�YHQO൴÷൴�YH�൴OHW൴ú൴P�J�YHQO൴÷൴�൴o൴Q�NDPX�YH�
|]HO�NXUXPODU��0൴OOv�$oÕN�$QDKWDU�$OW\DSÕVÕ� �0$��� >��@�J൴E൴� WDPD-
PÕ\OD�\HUO൴�YH�P൴OOv�NU൴SWRJUDI൴N�o|]�POHU�NXOODQPDOÕGÕU�

�x .XUXPODUD� D൴W� J൴]O൴O൴N� GHUHFHO൴� KDEHUOHúPHQ൴Q� \HUO൴� YH� P൴OOv� NU൴SWR�
V൴VWHPOHU൴� ൴OH�JHO൴úW൴U൴OHQ�J�YHQO൴�D÷�F൴KD]ODUÕ��$*&��>��@��]HU൴QGHQ�
JHUoHNOHúW൴U൴OPHV൴�VD÷ODQPDOÕGÕU��

�x *�YHQO൴�NDPX� ൴QWHUQHW� D÷ÕQÕQ� �.$081(7��\D\JÕQODúWÕUÕOPDVÕ� VD÷-
ODQPDOÕGÕU�

�x <XUW�൴o൴QGH�ROXúWXUXODQ�Q�IXV��VD÷OÕN��൴OHW൴ú൴P�J൴E൴�NU൴W൴N�YHU൴OHU൴Q�\HUO൴�
EXOXW�WHNQRORM൴OHU൴�൴OH��ONHP൴]�VÕQÕUODUÕ�൴oHU൴V൴QGH�\HU�DODQ�VXQXFXODUGD�
J�YHQO൴�RODUDN�VDNODQPDOÕ�YH�EX�W�U�o|]�POHU൴Q�\D\JÕQODúWÕUÕOPDOÕGÕU ��
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�x 6൴EHU�J�YHQO൴N�o|]�POHU൴QGH�PDN൴QH�|÷UHQPHV൴�YH�GHU൴Q�|÷UHQPH\H�
GD\DOÕ�WHKG൴W�DOJÕODPD��VDOGÕUÕ�|QOHPH�YH�GDYUDQÕúVDO�DQDO൴]�\DNODúÕP-
ODUÕ�NXOODQÕODUDN�RWRPDW൴N�\DQÕW�YHUHQ�*�YHQO൴N�'�]HQOHPH��2WRPDV-
\RQ�YH�<DQÕW� �6HFXU൴W\�2UFKHVWUDW൴RQ��$XWRPDW൴RQ�� DQG�5HVSRQVH� ±�
62$5��V൴VWHPOHU�NXOODQÕOPDOÕGÕU��%X�NDSVDPGD�V൴EHU�WHKG൴W�DQDO൴]൴QGH�
NXOODQÕOPDN��]HUH�XOXVDO�YHU൴�VHWOHU൴�KD]ÕUODQPDOÕGÕU�

�x %൴OJ൴�J�YHQO൴÷൴QH�\|QHO൴N�XOXVDO� U൴VNOHU൴Q�EHO൴UOHQ൴S�PHUNH]v�ROD-
UDN�U൴VN�\|QHW൴P൴Q൴Q�WHN�E൴U�RWRU൴WH�WDUDIÕQGDQ�\�U�W�OPHV൴�VD÷ODQ-
PDOÕGÕU��

�x 8OXVDO�E൴OJ൴�J�YHQO൴÷൴�DODQODUÕQGD�$U�*H�IDDO൴\HWOHU൴Q൴Q�GHVWHNOHQPHV൴�
൴o൴Q��Q൴YHUV൴WHOHUOH�൴ú�E൴UO൴÷൴�\DSÕODUDN�E൴OJ൴�J�YHQO൴÷൴�\�NVHN�O൴VDQV�YH�
GRNWRUD�SURJUDPODUÕQÕQ�VD\ÕVÕQÕQ�Q൴WHO൴N�YH�Q൴FHO൴N�RODUDN�DUWWÕUÕOPDVÕ�
VD÷ODQPDOÕGÕU�

�x %DúWD�HQHUM൴��I൴QDQV�YH�൴OHW൴ú൴P�VHNW|UOHU൴�ROPDN��]HUH�7�UN൴\H¶Q൴Q�NU൴-
W൴N�DOW\DSÕODUÕQD�\DWÕUÕP�\DSDQ�ú൴UNHWOHU൴Q�\DEDQFÕ�RUWDNOÕ�|]HO�J൴U൴ú൴P-
OHU�ROGX÷X�G�ú�Q�OG�÷�QGH�EX�J൴U൴ú൴POHU൴Q�X\PDVÕ�JHUHNHQ�]RUXQOX�
V൴EHU�J�YHQO൴N�WHGE൴UOHU൴�VÕNÕFD�GHQHWOHQPHO൴G൴U�

�x *HO൴úHQ� WHNQRORM൴� ൴OH� Hú� ]DPDQOÕ� RODUDN� V൴EHU� J�YHQO൴N� ൴KW൴\DoODUÕQÕ�
NDUúÕOD\DFDN�KXNXN൴�G�]HQOHPHOHU൴Q�KÕ]OÕFD�KD\DWD�JHo൴U൴OPHV൴�JHUHN-
PHNWHG൴U��<DVDO�G�]HQOHPHOHU൴Q��E൴O൴ú൴P�DODQÕQGDN൴�XOXVODUDUDVÕ�KXNX-
N൴�G�]HQOHPHOHU�൴OH�X\XP�൴o൴QGH�ROPDVÕ�VD÷ODQPDOÕGÕU��

�x .XUXPVDO�E൴OJ൴�J�YHQO൴÷൴�\|QHW൴ú൴P�V�UHoOHU൴��NDPX�NXUXPODUÕQGD�]R-
UXQOX�KkOH�JHW൴U൴OPHO൴G൴U�

�x *OREDO�SD]DUGD�UHNDEHW�HGHE൴OPHN�൴o൴Q�\HUO൴�YH�P൴OOv�V൴EHU�J�YHQO൴N�
�U�QOHU൴Q൴Q�WHVW�YH�VHUW൴I൴NDV\RQXQD�\|QHO൴N��X]PDQ�SHUVRQHO�YH�ODER-
UDWXYDU�VD\ÕODUÕQÕQ�DUWWÕUÕOPDOÕGÕU�

�x 6൴EHU�J�YHQO൴N�DODQÕQGD�EDúWD�NDPX�NXUXP�YH�NXUXOXúODUÕ�൴OH�|]HO�
VHNW|U�J൴U൴ú൴POHU൴� YH� W�P�E൴UH\OHU൴Q� ൴KW൴\DoODUÕQÕ� SUDW൴NWH�NDUúÕOD-
\DFDN� J�YHQO൴N� \DSÕODQGÕUPD� NÕODYX]ODUÕQÕQ�� V൴VWHPOHUH� \|QHO൴N�
VÕNÕODúWÕUPD�UHKEHUOHU൴Q൴Q�YH�HQ�൴\൴�X\JXODPD�WHFU�EHOHU൴Q൴Q�EHO൴U-
W൴OG൴÷൴�GRN�PDQODUÕQ�HOH�DOÕQGÕ÷Õ�E൴U�SRUWDO�KD]ÕUODQDUDN�J�QFHOO൴÷൴�
VD÷ODQPDOÕ�YH�EX�GRN�PDQODU�KHUNHVH�DoÕN�oHYU൴P�൴o൴�RUWDPGD�\D-
\ÕQODPDOÕGÕU�
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������ 843:��;*�)*Ô*71*3)å72*1*7

.�UHVHO� VDOJÕQOD�P�FDGHOHGH�|Q�SODQD�oÕNDQ� VRV\DO�PHVDIH�NDYUDPÕ� ൴OH� oD-
OÕúPD�úDUWODUÕ�\HQ൴�E൴U�ER\XW�ND]DQPÕú��PHNkQ�ED÷ÕPOÕOÕ÷Õ�RUWDGDQ�NDONDUDN�
X]DNWDQ�YH\D�HYGHQ�oDOÕúPD�PRGHO൴�GDKD�GD�E൴U�|QHP�ND]DQPÕúWÕU��%൴O൴ú൴P�
WHNQRORM൴OHU൴Q൴Q�KD\DWÕQ�KHU�DODQÕQGD�NXOODQÕOPDVÕ�\HQ൴�E൴U�G൴M൴WDO�\DúDP�N�O-
W�U�Q��GH�RUWD\D�oÕNDUPÕúWÕU��3DQGHP൴�DGHWD�KÕ]OÕ�E൴U�úHN൴OGH�G൴M൴WDO�G|Q�ú�P��
GH�]RUXQOX�KkOH�JHW൴UP൴úW൴U��%X�G൴M൴WDO�G|Q�ú�P�GH��V൴EHU�X]D\ÕQ�WDúÕGÕ÷Õ�WHKG൴W�
YH�U൴VNOHU൴�GH�EHUDEHU൴QGH�JHW൴UPHNWHG൴U���

$YUXSD�%൴UO൴÷൴�YH�'�Q\D�6D÷OÕN�gUJ�W��J൴E൴�XOXVODU��VW��|UJ�WOHU൴Q�N�UHVHO�
VDOJÕQGDN൴� \HWHUV൴]� YH� J�oV�]� NDOPDODUÕ�� NHQG൴� P�FDGHOHV൴Q൴� WHN� EDúÕQD�
YHUHQ�J�oO��GHYOHW�NDYUDPÕQÕ�|Q�SODQD�oÕNDUPÕúWÕU��%X�ED÷ODPGD��E൴O൴ú൴P�
J�YHQO൴÷൴�GH�NU൴W൴N�DOW\DSÕODUÕQ�GD\DQÕNOÕOÕ÷ÕQÕQ�YH� V�UHNO൴O൴÷൴Q൴Q� VD÷ODQ-
PDVÕ� DoÕVÕQGDQ�XOXVDO� J�YHQO൴÷൴Q� |QHPO൴� E൴U� ER\XWX� RODUDN� HOH� DOÕQPDOÕ��
³\HQ൴�QRUPDO�G|QHP´GH�XOXVDO�V൴EHU�J�YHQO൴N�HNRV൴VWHP൴Q൴Q�\D\JÕQODúWÕ-
UDUDN�\HUO൴�YH�P൴OOv�o|]�POHU൴��UHWHQ�YH�HWN൴Q�NXOODQDQ�E൴U�DQOD\Õú�HJHPHQ�
NÕOÕQPDOÕGÕU�

%X�V�UHoWH�JHUoHNOHúW൴U൴OHQ�V൴EHU�X]D\GDN൴�IDDO൴\HWOHU�DQDO൴]�HG൴OG൴÷൴QGH�úX�GH-
÷HUOHQG൴UPHOHUH�P�PN�Q�RODFDNWÕU�

x� 6൴EHU� VXoOXODU�� WDNW൴N� YH� SODQODUÕQÕ� NXUEDQODUÕQÕ� FH]EHWPH� RODVÕOÕ÷Õ�
GDKD�\�NVHN�RODQ�\HUHO�ROD\ODUGDQ�ID\GDODQPDN�൴o൴Q�X\DUODU��7HPHO-
GHN൴�N|W�F�O�DPDoOÕ�\D]ÕOÕP�WHKG൴WOHU൴�GHYDP�HGHUNHQ�VDOGÕUÕ�\|QWHP�
YH�VWUDWHM൴OHU൴�KÕ]OÕ�YH�DNÕFÕ�E൴U�úHN൴OGH�GH÷൴úPHNWHG൴U�

x� 6൴EHU�VDYXQPD�\DWÕUÕPODUÕQGD�HQ�൴\൴�HWN൴�DODQODUÕ�DUDVÕ�V൴Q\DO�DQDO൴]൴��
J�QFHOOHPH�\|QHW൴P൴�YH�NXOODQÕFÕ�H÷൴W൴P൴�J|VWHU൴OHE൴O൴U��6DOGÕUÕ�PDO൴-
\HW൴Q൴�DUWWÕUDQ�YH\D�EDúDUÕ�RODVÕOÕ÷ÕQÕ�D]DOWDQ�\DWÕUÕPODU�HQ�X\JXQ�VD-
YXQPD�VWUDWHM൴OHU൴�DUDVÕQGDGÕU�

x� 6൴EHU�VDOGÕUJDQODUÕQ�WDNW൴N�YH�WHNQ൴NOHU൴Q൴�DQDO൴]�HWPH��V൴EHU�WHKG൴W�൴V-
W൴KEDUDWÕQÕ�GD�NXOODQDUDN�VDOGÕUÕODUGDQ�GDKD�JHUoHNOHúPHGHQ�KDEHUGDU�
ROPD��GHU൴Q�YH�oRNOX�NDWPDQOÕ�VDYXQPD�VWUDWHM൴OHU൴�EHQ൴PVHPH��ONH-
OHU൴Q�YH�RUJDQ൴]DV\RQODUÕQ�V൴EHU�J�YHQO൴N�SRO൴W൴NDODUÕ�DoÕVÕQGDQ�|QHP�
DU]�HWPHNWHG൴U�
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0&>3&01&7
>�@�� 6DPRQDV��6��YH�'��&RVV��������³7KH�&,$�6WULNHV�%DFN��5HGHILQLQJ�&RQILGHQWLDOL-

W\��,QWHJULW\�DQG�$YDLODELOLW\�LQ�6HFXULW\�´�Journal of Information System Security 
���������±���

>�@�� ³0LFURVRIW� VKDUHV� QHZ� WKUHDW� LQWHOOLJHQFH�� VHFXULW\� JXLGDQFH� GXULQJ� JOREDO� FUL-
VLV�´� 0LFURVRIW� 6HFXULW\�� $SU�� ���� ������ KWWSV���ZZZ�PLFURVRIW�FRP�VHFXUL-
W\�EORJ������������PLFURVRIW�VKDUHV�QHZ�WKUHDW�LQWHOOLJHQFH�VHFXULW\�JXLG-
DQFH�GXULQJ�JOREDO�FULVLV���DFFHVVHG�-XQ������������

>�@�� ³([SORLWLQJ�D�FULVLV��+RZ�F\EHUFULPLQDOV�EHKDYHG�GXULQJ�WKH�RXWEUHDN�´�0LFURVRIW�
6HFXULW\�� -XQ�� ���� ������ KWWSV���ZZZ�PLFURVRIW�FRP�VHFXULW\�EORJ������������H[-
SORLWLQJ�D�FULVLV�KRZ�F\EHUFULPLQDOV�EHKDYHG�GXULQJ�WKH�RXWEUHDN�� �DFFHVVHG� -XQ��
����������

>�@�� ³7KUHDW� /DQGVFDSH� 0DSSLQJ� ,QIRJUDSKLF� �����´� KWWSV���ZZZ�HQLVD�HXURSD�HX�
WRSLFV�WKUHDW�ULVN�PDQDJHPHQW�WKUHDWV�DQG�WUHQGV�WKUHDW�ODQGVFDSH�PDSSLQJ�LQIR-
JUDSKLF�������DFFHVVHG�-XQ������������

>�@�� 5HXWHUV�� ������ ³6SHFLDO� 5HSRUW�� 'RFWRUV� (PEUDFH� 'UXJ� 7RXWHG� E\� 7UXPS� IRU�
&29,'�����ZLWKRXW�+DUG�(YLGHQFH�,W�:RUNV�´�

>�@�� 6HQWLQHO/DEV�� ³7KUHDW� ,QWHO� _� &\EHU�$WWDFNV� /HYHUDJLQJ� WKH� &29,'����&RURQD-
9LUXV�3DQGHPLF�´�5HWULHYHG�0D\�����������KWWSV���ODEV�VHQWLQHORQH�FRP�WKUHDW�LQ-
WHO�XSGDWH�F\EHU�DWWDFNV�OHYHUDJLQJ�WKH�FRYLG����FRURQDYLUXV�SDQGHPLF���

>�@�� &RVQ��³&29,'����	�&\EHUVHFXULW\���0HPEHU�([FOXVLYH�3GI�´�5HWULHYHG�0D\�����
������KWWSV���ZZZ�FRVQ�RUJ�VLWHV�GHIDXOW�ILOHV�&29,'������������&\EHUVHFX-
ULW\�������0HPEHU���([FOXVLYH�SGI��

>�@�� +HDOWKFDUH�,7�1HZV��³&\EHU�$WWDFNV�RQ�+HDOWKFDUH�)DFLOLWLHV�µJURZLQJ�7KUHDW¶�GXULQJ�
&RURQDYLUXV�3DQGHPLF�´�5HWULHYHG�0D\���������� �KWWSV���ZZZ�KHDOWKFDUHLWQHZV�
FRP�QHZV�HXURSH�F\EHU�DWWDFNV�KHDOWKFDUH�IDFLOLWLHV�JURZLQJ�WKUHDW�GXULQJ�FRUR-
QDYLUXV�SDQGHPLF��

>�@�� 0DMXPGDU��5RPLWD��������³&RURQDYLUXV��)DNH�&29,'����'UXJV��9DFFLQHV�7KULYH�
RQ� 'DUN� :HE�´� Livemint�� 5HWULHYHG� 0D\� ���� ����� �KWWSV���ZZZ�OLYHPLQW�FRP�
QHZV�LQGLD�GDUN�ZHE�FULPLQDOV�SHGGOH�IDNH�FRYLG����YDFFLQHV�DV�D�IURQW�IRU�PDO-
ZDUH�DWWDFNV����������������KWPO��

>��@��1RUWRQ��³9LGHR�&RQIHUHQFLQJ�5LVNV�:KHQ�:RUNLQJ�DW�+RPH�����:D\V� WR�$YRLG�
7KHP�´� 5HWULHYHG� 0D\� ���� ����� �KWWSV���XV�QRUWRQ�FRP�LQWHUQHWVHFXULW\�HPHUJ-
LQJ�WKUHDWV�]RRP�ERPELQJ�YLGHR�FRQIHUHQFH�WKUHDWV�KWPO��

>��@�� 7UHQG� 0LFUR�� ³'HYHORSLQJ� 6WRU\�� &29,'���� 8VHG� LQ� 0DOLFLRXV� &DPSDLJQV� ��
ɇɨɜɨɫɬɢ�ɨ�Ȼɟɡɨɩɚɫɧɨɫɬɢ� ��7UHQG�0LFUR�75�´�5HWULHYHG�0D\���������� �KWWSV���
ZZZ�WUHQGPLFUR�FRP�YLQIR�WU�VHFXULW\�QHZV�F\EHUFULPH�DQG�GLJLWDO�WKUHDWV�FRUR-
QDYLUXV�XVHG�LQ�VSDP�PDOZDUH�ILOH�QDPHV�DQG�PDOLFLRXV�GRPDLQV��



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

380

>��@��7KUHDW�3RVW��³*RYHUQPHQW�931�6HUYHUV�7DUJHWHG�LQ�=HUR�'D\�$WWDFN�´�5HWULHYHG�
0D\� ���� ����� �KWWSV���WKUHDWSRVW�FRP�JRYHUQPHQW�YSQ�VHUYHUV�]HUR�GD\�DWWDFN��
���������

>��@��7�&��8ODúWÕUPD�YH�$OW\DSÕ�%DNDQOÕ÷Õ��Q�G��5HWULHYHG�0D\���������� �KWWSV���ZZZ�
XDE�JRY�WU�XSORDGV�SDJHV�VLEHU�JXYHQOLN����������JXYHQOLN�SGI��

>��@��5RPP��7RQ\�� ³8�6��*RYHUQPHQW��7HFK� ,QGXVWU\�'LVFXVVLQJ�:D\V� WR�8VH�6PDUW-
SKRQH�/RFDWLRQ�'DWD�WR�&RPEDW�&RURQDYLUXV�´�Washington Post��5HWULHYHG�0D\�����
����� �KWWSV���ZZZ�ZDVKLQJWRQSRVW�FRP�WHFKQRORJ\������������ZKLWH�KRXVH�ORFD-
WLRQ�GDWD�FRURQDYLUXV���

>��@��78%ø7$.�%ø/*(0�� ³0൴OOv�$oÕN�$QDKWDU�$OW\DSÕVÕ�_�0$��´�%ø/øùø0� YH�%ø/*ø�
*h9(1/øöø�ø/(5ø�7(.12/2-ø/(5�$5$ù7,50$�0(5.(=ø��5HWU൴HYHG�0D\�����
�������KWWSV���PD��E൴OJHP�WXE൴WDN�JRY�WU���

>��@��78%,7$.�%,/*(0��³$*&�*���*൴JDE൴W�$÷�*�YHQO൴N�&൴KD]Õ�´�%ø/øùø0�YH�%ø/*ø�
*h9(1/øöø�ø/(5ø�7(.12/2-ø/(5�$5$ù7,50$�0(5.(=ø��5HWU൴HYHG�0D\�����
������KWWSV���E൴OJHP�WXE൴WDN�JRY�WU�WU�൴FHU൴N�DJF�J�J൴JDE൴W�DJ�JXYHQO൴N�F൴KD]൴��

>��@��*06� �� *�YHQO൴�0HVDMODúPD� 6൴VWHP൴� _� %ø/øùø0� YH� %ø/*ø�*h9(1/øöø� ø/(5ø�
7(.12/2-ø/(5�$5$ù7,50$�0(5.(=ø�´� KWWSV���E൴OJHP�WXE൴WDN�JRY�WU�WU�൴FH-
U൴N�JPV�JXYHQO൴�PHVDMODVPD�V൴VWHP൴�
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1YVEX�/E]E���8Y˓OER�8Y˓PYPEV

(IZ7IG3TW

Bölüm 12

&Y�FʯPʳQHI�(IZ3TW�ZI�(IZ7IG3TW�OEZVEQPEV�RE�HI˓MRMPQM̉�SPYT��(IZ3TWƅXER�
JEVOP��SPEVEO�KIRIP�FMV�(IZ7IG3TW�WʳVIGMRHI�]IV�EPER�ẺEQEPEV��OYPPER�PEFMPI-
GIO�]ʯRXIQPIV��EVEʡPEV�ZI�OE]REOPEV�MVHIPIRQM̉XMV��(IZ7IG3TW�KMHIVIO�ʯRIQ�
OE^ERQEOXEH�V�ZI�]E^�P�Q�JMVQEPEV��XEVEJ�RHER�]S˓YRPYOPE�OYPPER�PQE]E�FẺ-
PERQ�̉X�V��%RGEO�ʳ^IVMRHI�]ET�PER�EOEHIQMO�ʡEP�̉QEPEV�R�ZI�OE]REO�]E]�RPE-
V�R�E^P�˓�� RIHIRM� MPI� PMXIVEXʳV� Eʡ�W�RHER�LʜPIR�^E]�J�FMV� EPERH�V��&Y�FʯPʳQHI�
WYRYPER�FMPKMPIV�E˓�VP�OP��SPEVEO�[IF�OE]REOPEV�RHER�HIVPIRQM̉XMV�

������,å7åđ

8\JXODPD�J�YHQO൴÷൴�NDYUDPODUÕ�JHoP൴úWH�JHO൴úW൴U൴F൴OHU� ൴o൴Q�E൴U�RGDN�QRNWDVÕ�
ROPDNWDQ�X]DN��oR÷X�]DPDQ��UHW൴P�]൴QF൴U൴Q൴Q�HQ�VRQXQGD�\HU�DOPÕú�YH\D�J|]�
DUGÕ� HG൴OP൴úW൴U�� %XQXQ� QHGHQ൴�� NODV൴N� X\JXODPD� JHO൴úW൴U൴P൴QGH� |QHPO൴� RODQ�
�U�Q�Q�E൴U�DQ�|QFH�K൴]PHWH�VXQXOPDVÕ�YH�EX��UHW൴P�V�UHF൴Q൴�HQJHOOH\HFHN�KHU�
W�UO��\DNODúÕPGDQ�X]DN�GXUXOPDVÕGÕU��%X�QHGHQOH�J�YHQO൴N�NDYUDPÕ�\ÕOODUFD��
|]HOO൴NOH�\D]ÕOÕP�JHO൴úW൴UPH�VHNW|U�QGH��HQJHOOH\൴F൴�E൴U�IDNW|U�RODUDN�G�ú�Q�O-
P�úW�U�

$UDGDQ�JHoHQ�]DPDQGD��WHNQRORM൴Q൴Q�GH�JHO൴úPHV൴�൴OH�E൴UO൴NWH��DUWÕN�E൴OJ൴�GDKD�
NROD\�XODúÕODE൴O൴U�YH�SD\ODúÕODE൴O൴U�ROPXú��EXQXQ�\DQÕ�VÕUD�E൴OJ൴\H�\|QHO൴N�U൴VN-
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OHU�GH� D\QÕ�RUDQGD�DUWÕú�J|VWHUP൴úW൴U��%X� V�UHo� ൴oHU൴V൴QGH�\D]ÕOÕP��U�Q�Q�Q�
KÕ]OÕFD�JHO൴úW൴U൴OPHV൴�YH��UHW൴OPHV൴�NDGDU���U�Q�Q�YH�VXQGX÷X�E൴OJ൴Q൴Q�GH÷HU൴�
YH�EXQD�ED÷OÕ�RODUDN�J�YHQO൴÷൴�J�YHQ൴UO൴÷൴�GH�|QHP�ND]DQPÕúWÕU��

*�Q�P�]GH�X\JXODPDODUÕQ�J�YHQO൴÷൴Q൴Q�VRQ�GHUHFH�|QHPO൴�ROGX÷X�DUWÕN�ND-
EXO� HG൴OHQ� E൴U� JHUoHNW൴U��gQFHOHU൴�� VDGHFH� E൴O൴ú൴PGH� EHQ]HU�PHVOHN� JUXSODUÕ�
DUDVÕQGD�WDUWÕúÕODQ�V൴EHU�J�YHQO൴N�൴KODOOHU൴�YH�VRUXQODUÕ��DUWÕN�QHUHGH\VH�� W�P�
VRV\DO�PHG\D�YH�KDEHU�VHUY൴VOHU൴QGH�൴ON�VÕUDODUGD�\HU�DOPDNWD��KHPHQ�KHPHQ�
KHU� J�Q�E൴U� ú൴UNHW൴Q� YH\D�NXUXPXQ�E൴OJ൴OHU൴Q൴Q� HOH� JHo൴U൴OG൴÷൴QH�YH� ൴QWHUQHW�
�]HU൴QGH�\D\ÕQODQGÕ÷ÕQD�GD൴U�KDEHUOHU�oÕNPDNWDGÕU��

*൴WW൴NoH�DUWDQ�EX�V൴EHU�VDOGÕUÕODU�YH�N|W��VRQXoODUÕ�QHW൴FHV൴QGH��|QFHOHU൴�VDGH-
FH� I൴]൴NVHO�YH� V൴VWHP�VHY൴\HV൴QGH�G൴NNDWH�DOÕQDQ�J�YHQO൴N�|QHPOHU൴Q൴Q�DUWÕN�
V൴VWHPOHUGH�oDOÕúDQ�\D]ÕOÕPODU�YH�X\JXODPDODU�൴o൴Q�GH�HOH�DOÕQPDVÕ�JHUHNO൴O൴÷൴�
GR÷PXúWXU��<D]ÕOÕPODU�YH�X\JXODPDODU��GR÷DVÕ�JHUH÷൴��JHQHOO൴NOH�GRQDQÕPODU�
YH�DOW\DSÕODU�NDGDU�VDE൴W�YH�NDUDUOÕ�ROPDGÕ÷ÕQGDQ��V൴EHU�J�YHQO൴N�VDOGÕUÕODUÕQ-
GDQ�YH�൴KODOOHUGHQ�HQ�oRN�HWN൴OHQHQ�\DSÕODU�ROPXúODUGÕU�

%X�QRNWDGD�J�YHQO൴�\D]ÕOÕP�JHO൴úW൴U൴P൴�YH�V�UHNO൴�൴\൴OHúW൴UPH�NRQXODUÕ�|QH�oÕN-
PÕú�YH�úX�VRUX�J�QGHPH�RWXUPXúWXU��J�YHQO൴�YH�J�YHQ൴O൴U�E൴U�\D]ÕOÕP�X\JX-
ODPD�JHO൴úW൴UPH�VWUDWHM൴V൴�SODQODUNHQ��]HU൴QGH�G�ú�Q�OPHV൴�JHUHNHQ�KXVXVODU�
QHOHUG൴U"� øON� DNOD� JHOHQ� JHQHOO൴NOH�� E൴OJ൴Q൴Q� YH\D� YHU൴Q൴Q�� HU൴ú൴P� KDNNÕ� EX-
OXQPD\DQ�N൴ú൴OHUH�NDUúÕ�NRUXQPDVÕ�RODE൴O൴U��$QFDN�GDKD�|QHPO൴V൴��YHU൴�YH\D�
E൴OJ൴OHU൴Q��൴]൴QV൴]�E൴U�úHN൴OGH�GH÷൴úW൴U൴OPHG൴÷൴QGHQ�YH\D�V൴O൴QPHG൴÷൴QGHQ�\D�GD�
VWDQGDUWODU�YH�SURVHG�UOHU�oHUoHYHV൴QGH�\RN�HG൴OG൴÷൴QGHQ�YH�JHU൴�G|QG�U�OH-
PH]�ROGX÷XQGDQ�GD�HP൴Q�ROPDPÕ]�JHUHN൴U��

7�P�EXQODUÕQ�\DQÕQGD��YHU൴OHUH�N൴POHU൴Q�HU൴úW൴÷൴Q൴�GR÷UX�E൴U�úHN൴OGH�GR÷UXOD-
GÕ÷ÕPÕ]GDQ�YH�GR÷UX�൴]൴QOHUH�VDK൴S�ROGXNODUÕQGDQ�HP൴Q�ROPDPÕ]��KHUKDQJ൴�E൴U�
]DPDQGD�\DúDQDFDN�E൴U�൴KODO�YH\D�KDWD�VRQXFXQGD�DUú൴Y�YHU൴OHU൴�YH\D�J�QO�N-
OHU൴�DUDFÕOÕ÷Õ\OD�ROD\ÕQ�VHEHE൴�YH�ROXúX�൴OH�൴OJ൴O൴�NDQÕWODU�EXODE൴OPHP൴]�JHUHN൴U�

*�YHQO൴N��E൴O൴QHQ൴Q�DNV൴QH��E൴U�X\JXODPD\D�YH\D�V൴VWHPH�GDKD�VRQUD�YH\D�VRQ�
DúDPDGD�HNOH\HE൴OHFH÷൴Q൴]�E൴U�úH\�GH÷൴OG൴U��*�YHQO൴�JHO൴úW൴UPH��\D]ÕOÕP�JHO൴ú-
W൴UPH�\DúDP�G|QJ�V�Q�Q�KHU�DúDPDVÕQÕQ�E൴U�SDUoDVÕ�ROPDOÕGÕU��%X�\DNODúÕP��
NU൴W൴N�X\JXODPDODU�൴OH�KDVVDV�YH\D�oRN�J൴]O൴�E൴OJ൴OHU൴�൴úOH\HQ�X\JXODPDODU�൴o൴Q�
GDKD�GD�ID]OD�|QHP�WHúN൴O�HWPHNWHG൴U�

<XNDUÕGD�EDKVHWW൴÷൴P൴]�J൴E൴�X\JXODPD�YH�\D]ÕOÕP�ND\QDNOÕ�KDWDODUÕQ��J�YHQO൴N�
DoÕNODUÕQÕQ�PDNXO�E൴U�VHY൴\HGH�|QOHQHE൴OPHV൴�൴o൴Q�EDúWDQ�VRQD�J�YHQO൴÷൴�G�ú�-
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Q�OHUHN�WDVDUODQPÕú�YH�E൴U�V�UHo�൴oHU൴V൴QGH�GHYDPOÕOÕ÷Õ�VD÷ODQPÕú�XOXVODUDUDVÕ�
NDEXO�J|UP�ú�YH�JHoHUO൴O൴÷൴�NDQÕWODQPÕú�PHWRWODU�NXOODQÕOPDVÕ�JHUHNO൴G൴U��%X�
W�U�PHWRGRORM൴OHUH�YH\D�V൴VWHPOHUH�JHQHO�RODUDN�³*�YHQO൴�<D]ÕOÕP�*HO൴úW൴U൴P�
'|QJ�V�´�GHQ൴OPHNWHG൴U�

7�P�EX�V�UHoOHU൴Q��\D]ÕOÕP�J�YHQO൴÷൴�൴OH�൴OJ൴O൴�ROVXQ�ROPDVÕQ��\|QHW൴OPHV൴QGH�
E൴UoRN�\|QWHP�ROVD�GD�JHQHO�RODUDN�൴QVDQ�J�F��൴OH�൴úOHW൴OPH\H�oDOÕúÕOPDVÕ�KHP�
]DPDQ�KHP�GH�PDO൴\HW�DoÕVÕQGDQ�F൴GG൴�|QHP�WHúN൴O�HWPHNWHG൴U��+HPHQ�KHPHQ�
KHU�J�Q��KDWWD�J�Q�൴oHU൴V൴QGH�E൴UGHQ�oRN�GHID�KD]ÕU�KkOH�JHW൴U൴OPHV൴�YH�X\JX-
ODQPDVÕ� ]RUXQOX� RODQ� ൴ú� V�UHoOHU൴Q൴Q� YH� V൴VWHPOHU൴Q�� HO� ൴OH� \|QHW൴OPHV൴� KHP�
KDWDODUD�KHP�GH�F൴GG൴�]DPDQ�ND\EÕQD�\RO�DoDE൴OPHNWHG൴U��%X�VHEHSOH�\D]ÕOÕP�
JHO൴úW൴UPH�V�UHoOHU൴QGH�RUWD\D�oÕNDE൴OHFHN�KDWD�YH�VRUXQODUÕ�HQ�D]D�൴QG൴UPHN��
]DPDQGDQ� ND]DQPDN� YH� GDKD� NROD\� GHYUH\H� DOÕP�� \D\ÕQODPD� J൴E൴� ID\GDODU�
VD÷ODPDN�DPDFÕ�൴OH�'HY2SV�'HY6HF2SV�RODUDN�DGODQGÕUÕODQ�YH�EDKV൴�JHoHQ�
V�UHoOHU൴�RWRPDW൴NOHúW൴UPH\൴�VD÷OD\DQ�\DSÕODU�\|QWHPOHU�NXOODQÕOPDNWDGÕU�

%XUDGD�DQD�NRQXPX]�'HY6HF2SV�ROPDNOD�EHUDEHU��'HY6HF2SV�V�UHF൴�DVOÕQGD�
'HY2SV�V�UHF൴Q൴Q�J�YHQO൴N�YH�J�YHQ൴O൴UO൴N�ED÷ODPÕQGD�JHQ൴úOHW൴OPHV൴�VRQX-
FXQGD�RUWD\D�NRQGX÷XQGDQ�'HY2SV�NRQXVXQD�|QFHO൴NOH�GH÷൴Q൴OP൴úW൴U�

12.2. )J[4UX

)J[4UXƺZS�,JSJQ�9FSæRæ

*HO൴úW൴UPH��'HYHORSPHQW�'HY��YH�2SHUDV\RQ��2SHUDW൴RQV�2SV��V�UHoOHU൴Q൴Q�
E൴U�DUD\D�JHW൴U൴OPHV൴�YH�KDWWD�E�W�QOHú൴N�oDOÕúWÕUÕOPDVÕ�RODQ�'HY2SV��P�úWH-
U൴OHUH�V�UHNO൴�RODUDN�GH÷HU�VXQPDN�൴o൴Q�E൴U�DUD\D�JHOHQ�HN൴SOHU൴Q��V�UHoOHU൴Q�
YH�WHNQRORM൴OHU൴Q�E�W�Q��RODUDN�WDQÕPODQDE൴O൴U��'HY2SV��GDKD�NDO൴WHO൴�\D]ÕOÕP�
�U�QOHU൴��UHWPHN�DPDFÕ\OD�NRRUG൴QDV\RQ�YH�൴ú�E൴UO൴÷൴�JHUoHNOHúW൴UPH\൴�KHGHI-
OHU��g]HOO൴NOH�NODV൴N��UHW൴P�DQOD\ÕúÕQGD�PHYFXW�RODQ�E൴UE൴U൴QGHQ�D\UÕ�G�ú�Q�-
OHQ�JHO൴úW൴UPH��E൴OJ൴�WHNQRORM൴OHU൴��%7��RSHUDV\RQX��NDO൴WH�P�KHQG൴VO൴÷൴�YH�J�-
YHQO൴N�UROOHU൴Q൴Q�HN൴S�YH�V�UHo�൴oHU൴V൴QGH�E൴U�DUDGD�YH�E�W�QOHú൴N�EXOXQPDVÕQD�
RODQDN�WDQÕU�

*HOHQHNVHO��UHW൴P�PDQWÕ÷ÕQGDQ�IDUNOÕ�RODUDN�RUWD\D�oÕNDQ�EX�N�OW�U�YH�൴ú�\DSÕú�
E൴o൴P൴��I൴UPDODUÕQ�YH�൴úOHWPHOHU൴Q�P�úWHU൴OHU൴QH�GDKD�൴\൴��GDKD�KÕ]OÕ�YH�NDO൴WHO൴�
K൴]PHW�VXQPDVÕQD�YH�S൴\DVDGD�GDKD�HWN൴O൴�E൴U�úHN൴OGH�UHNDEHW�HWPHV൴QH�൴PNkQ�
WDQÕPDNWDGÕU�
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)J[4UXƺZS�>F_æQæR�>FĒFR�)®SL´X´SIJPN�>JWN

'HY2SV�W�P�\D]ÕOÕP�\DúDP�G|QJ�V��ER\XQFD�V�UHFH�GkK൴O�RODQ�E൴U�V�UHoOHU�
V൴VWHP൴G൴U��3ODQODPD��JHO൴úW൴UPH��WHVO൴P�YH�oDOÕúWÕUPD�DúDPDODUÕ�ER\XQFD�X\-
JXODPD�\DúDP�G|QJ�V�QH�HWN൴� HGHU��'HY2SV�N�OW�U�QGH� UROOHU�YH�DúDPDODU�
E൴UE൴U൴\OH�൴O൴úN൴�൴oHU൴V൴QGHG൴U��7HN�E൴U�URO�WHN�E൴U�V�UHo�\DNODúÕPÕ�\HU൴QH�E൴UE൴U൴�
൴OH�HWN൴OHú൴PO൴�YH�൴o�൴oH�JHoP൴ú�UROOHUGHQ�YH�V�UHoOHUGHQ�EDKVHG൴OHE൴O൴U�

)J[4UX�&ĒFRFQFWæSF�,JSJQ�'FPæĒ

'HY2SV�DúDPDODUÕ�ùHN൴O��¶GH�J|VWHU൴OP൴úW൴U��%X�E|O�PGH�DQÕODQ�DúDPDODU�NÕ-
VDFD�DoÕNODQPÕúWÕU�

đJPNQ�������,JSJQ�)J[4UX�>FĒFR�)®SL´X´�@�B

5QFSQFRF

%X�DúDPDGD�'HY2SV�HN൴SOHU൴�JHO൴úW൴U൴OHFHN�X\JXODPD�൴OH�൴OJ൴O൴�V൴VWHP��DOW\DSÕ�
YH�|]HOO൴NOHU൴�WDVDUODU��EX�WDVDUÕPD�൴O൴úN൴Q�oHú൴WO൴�WDQÕP�YH�DoÕNOD\ÕFÕ�GRN�PDQ-
ODUÕ�ROXúWXUXUODU��$\QÕ�]DPDQGD�oHú൴WO൴�'HY2SV�\|QHW൴P�DUDoODUÕ�൴OH�EX�V�UHF൴�
EDúWDQ�VRQD�൴]OHQHE൴O൴U�KkOH�JHW൴U൴UOHU��%X�DUDoODUD�|UQHN�YHUPHN�JHUHN൴UVH�6F-
UXP�൴OH�oHY൴N�\D]ÕOÕP�V�UHoOHU൴Q൴�\|QHWPH��.DQEDQ�SDQRODUÕ�൴OH�V�UHF൴�YH�൴OHU-
OHPH\൴�J|UVHOOHúW൴UPH�YHU൴OHE൴O൴U��%XQODUD�HN�RODUDN��SHN�oRN�'HY2SV�൴]OHPH�
YH�UDSRUODPD�DUDoODUÕ�൴OH�V�UHo�GDKD�NROD\�YH�VD÷OÕNOÕ�\|QHW൴OHE൴O൴U�

,JQNĒYNWNR

*HO൴úW൴U൴P�\D�GD�JHO൴úW൴UPH�DúDPDVÕ��X\JXODPD�൴o൴Q�\D]ÕODQ�NRGODUÕQ�\൴QH�D\QÕ�HN൴S�
WDUDIÕQGDQ�WHVW�HG൴OPHV൴��J|]GHQ�JHo൴U൴OPHV൴�YH�E൴U�DUD\D�JHW൴U൴OPHV൴QH�HN�RODUDN�
IDUNOÕ�RUWDPODUGD�GHUOHQHE൴O൴U�YH�oDOÕúWÕUÕODE൴O൴U�KkOH�JHW൴U൴OPHV൴�V�UHF൴Q൴�൴oHU൴U��
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'HY2SV� WDNÕPÕQÕQ�Q൴KD൴� KHGHI൴� \HQ൴� E൴U� |]HOO൴N�ND]DQGÕUÕOPÕú�X\JXODPDQÕQ�
NDO൴WHGHQ�|G�Q�YHU൴OPHNV൴]൴Q�YH�HQ�KÕ]OÕ�úHN൴OGH�P�úWHU൴\H�VXQXOPDVÕ�ROGX-
÷XQGDQ�EXUDGD�KÕ]�YH�NDO൴WH�VD÷OD\DE൴OPHN�DGÕQD�UXW൴QH�ED÷OÕ�YH�൴QVDQ�P�GD-
KDOHV൴�൴OH�JHUoHNOHúW൴U൴OHQ�W�P�൴úOHPOHU�RWRPDW൴NOHúW൴U൴O൴U��

>F^æSQFRF

<D\ÕQODPD�\D�GD�V�U�P��JHO൴úW൴U൴P൴�WDPDPODQPÕú�X\JXODPDODUÕQ�oHú൴WO൴��U�Q�
GD÷ÕWÕP�RUWDPODUÕQGD�KÕ]OÕ��J�YHQO൴�NDQDOODU�YDVÕWDVÕ�൴OH�P�úWHU൴\H�XODúWÕUÕOPD-
VÕ�YH\D�\D\ÕQODQPDVÕ�V�UHF൴G൴U��%X�V�UHoWH�'HY2SV�HN൴SOHU൴�WDUDIÕQGDQ�E൴U�WD-
NÕP�NRQWURO�YH�RQD\�V�UHF൴�WDVDUODQÕU��%X�V�UHo��HOOH�JHUoHNOHúW൴U൴OHE൴OG൴÷൴�J൴E൴�
RWRPDW൴NOHúW൴U൴OHUHN�GDKD�VRQUDVÕ�൴o൴Q�JHQ൴úOHW൴OHE൴O൴U��|OoHNOHQHE൴O൴U�YH\D�WHN-
UDU�WHNUDU�NXOODQÕODE൴O൴U�KkOH�JHW൴U൴OHE൴O൴U��%X�W�U�E൴U�\DSÕQÕQ�NXUXOPDVÕ�'HY2SV�
HN൴SOHU൴Q൴Q��U�QOHU൴Q൴�WHUHGG�W�HWPHGHQ�\D\ÕQOD\DE൴OPHOHU൴QH�RODQDN�WDQÕU��

å_QJRJ�[J�0TSYWTQ

ø]OHPH�YH�NRQWURO�DúDPDVÕ��X\JXODPDODUÕQ�\D\ÕQODPD�VRQUDVÕ�KHU�W�UO��EDNÕP��
൴]OHPH�YH�KDWD�\|QHW൴P൴�J൴E൴�V�UHoOHU൴Q൴�NDSVDPDNWDGÕU��6൴VWHP�J�YHQ൴UO൴÷൴�YH�
\�NVHN�HU൴ú൴OHE൴O൴UO൴N�KHGHÀHQ൴UNHQ�D\QÕ�]DPDQGD�J�YHQO൴N�YH�GR÷UXOX÷X�GD�
HQ�\�NVHN�G�]H\GH�WXWPD\D�RGDNODQÕOÕU��.ODV൴N�\DNODúÕPGD�ROGX÷X�J൴E൴�KDWD-
QÕQ�P�úWHU൴GHQ�JHOPHV൴Q൴�EHNOHPHN�\HU൴QH�KDWD\Õ�|QFHGHQ�WHVS൴W�HGHE൴OHFHN�
oRN�oHú൴WO൴�|Oo�P�YH�൴]OHPH�V൴VWHPOHU൴�NXOODQÕOÕU��%X�VD\HGH�P�úWHU൴\H�KHUKDQ-
J൴�E൴U�ROXPVX]�GXUXP�\DQVÕWPDGDQ�VRUXQ�J൴GHU൴OHUHN�HQ�൴\൴�P�úWHU൴�GHQH\൴P൴�
VXQXOPDVÕ�KHGHÀHQ൴U��%XUDGDN൴�G൴÷HU�E൴U�EDúDUÕ�NU൴WHU൴�൴VH�W�P�V൴VWHPOHU൴Q�HQ�
\�NVHN�GHUHFHGH�൴]OHQHE൴O൴UO൴÷൴Q൴�VD÷ODPDNWÕU��

)J[4UX�0´QY´W´

'HY2SV�N�OW�U��WHNQRORM൴Q൴Q�NXOODQÕOPDVÕ�൴OH�V�UHoOHU൴Q�RWRPDW൴NOHúW൴U൴OPHV൴�
YH�YHU൴PO൴�KkOH�JHW൴U൴OPHV൴�J൴E൴�J|U�OVH�GH�DVOÕQGD�HQ�|QHPO൴�IDNW|U�KHU�]DPDQ�
ROGX÷X�J൴E൴�൴QVDQÕQ�NHQG൴V൴G൴U��+HU�ú൴UNHW൴Q�YH\D�NXUXPXQ�NHQG൴QH�KDV�E൴U�൴ú�
\DSPD�úHNO൴�YH�N�OW�U��EXOXQPDNWDGÕU��'HY2SV¶XQ�EDúDUÕOÕ�X\JXODQDE൴OPHV൴�
EX�N�OW�UGH�E൴U� WDNÕP� UDG൴NDO� GH÷൴ú൴NO൴NOHUH�J൴G൴OPHV൴� ]RUXQOXOX÷XQX�GR÷X-
UDE൴O൴U��*HUoHN�YH�EDúDUÕOÕ�E൴U�'HY2SV�DQFDN�൴ú�\DSPD�E൴o൴POHU൴Q൴Q�'HY2SV�
N�OW�U�QH�X\XPX�YH�V�UHFH�RODQ�\�NVHN�ED÷OÕOÕN�൴OH�P�PN�Q�RODE൴OPHNWHG൴U�

%X�NRQXGDN൴�HQ�E�\�N�VRUXQ�JHQHOO൴NOH�NODV൴N�\D]ÕOÕP�YH�X\JXODPD�JHO൴úW൴U-
PH�N�OW�U�QH�VDK൴S�HN൴SOHU൴Q�൴ON�EDúWD�'HY2SV�N�OW�U�QH�NDUúÕ�RODQ�ROXPVX]�
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WXWXPODUÕ� YH� DGDSWDV\RQ� SUREOHPOHU൴� ROPDNWDGÕU�� %X� \�]GHQ�'HY2SV� HN൴E൴�
NXUPDGDQ�|QFH�EX�NRQX�PXWODND�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU�

%DúDUÕOÕ�E൴U�'HY2SV�RUWDPÕQGD�\D]ÕOÕP�JHO൴úW൴UPH�YH�E൴OJ൴� WHNQRORM൴OHU൴�J൴E൴�
IDUNOÕ�DODQODUGDN൴�HN൴SOHU�W�P�V�UHo�ER\XQFD�E൴UE൴UOHU൴�൴OH�൴OHW൴ú൴P�KkO൴QGH�RO-
PDOÕGÕU��6DGHFH�oDOÕúPD�DQODPÕQGD�GH÷൴O�D\QÕ�]DPDQGD�SODQODPD�YH�KHGHÀH-
U൴Q�EHO൴UOHQPHV൴�DúDPDVÕQGD�GD�E൴UO൴NWH�YH�E൴U�X\XP�൴oHU൴V൴QGH�KDUHNHW�HWPH-
O൴G൴UOHU�

(N൴SOHU൴Q� E൴UE൴UOHU൴� ൴OH� RODQ�EX� HWN൴OHú൴P൴� YH� RUWDN�\DúDP�G|QJ�V��E൴U� V�UH�
VRQUD�UROOHU൴Q�VDGHFH�EHOO൴�N൴ú൴OHU��]HU൴QGH�\R÷XQODúPDVÕQGDQ�oRN�HN൴S�൴oHU൴-
V൴QGH�IDUNOÕ�N൴ú൴OHUH�E൴UGHQ�oRN�IDUNOÕ�UROOHU�úHNO൴QGH�\DQVÕPDNWDGÕU��g]HWOH�E൴U�
N൴ú൴�WHN�E൴U�൴ú�൴OH�PHúJXO�ROPDN�\HU൴QH�E൴UGHQ�ID]OD�úDSND�WDNDFDNWÕU��gUQH÷൴Q��
JHO൴úW൴UPH�HN൴E൴�VDGHFH�NRG�\D]PDNWDQ�VRUXPOX�ROPDN�\HU൴QH�E൴U�V�UH�VRQUD�
\D\ÕQODPD��NDO൴WH�NRQWURO�YH�SHUIRUPDQV�J൴E൴�NRQXODUGD�GD�VRUXPOXOXN�DODE൴-
OHFHNW൴U�

'HY2SV¶XQ�HQ�E�\�N�JHW൴U൴OHU൴QGHQ�E൴U൴�NÕVD�]DPDQ�DUDOÕNODUÕQGD�VÕN�YH�J�YH-
Q൴O൴U��UHW൴P�\DSÕODE൴OPHV൴QH�RODQDN�VD÷ODPDVÕGÕU��6�UHoOHU�EHO൴UO൴�N൴ú൴OHU��]H-
U൴QGH�\R÷XQODúPDGÕ÷ÕQGDQ�YH�RWRPDW൴NOHúW൴U൴OG൴÷൴QGHQ�KÕ]OÕ�E൴o൴PGH�V�U�POHU�
oÕNDE൴OPHNWHG൴U�

'HY2SV�HN൴SOHU൴��WÕSNÕ�E൴U�\D]ÕOÕPÕQ�V�UHNO൴�RODUDN�൴OHUOHPHV൴�YH�JHO൴úPHV൴�J൴E൴�
NHQG൴V൴Q൴�GH�EX�V�UHo�൴oHU൴V൴QGH�JHO൴úW൴UHE൴OPHNWHG൴U��øON�EDúODUGD�E൴UoRN�KDWD�
\DSÕOVD�GD�]DPDQOD�EX�KDWDODUGDQ�|÷UHQPH� ൴OH�GDKD� ൴VW൴NUDUOÕ�YH�NDO൴WHO൴�E൴U�
HN൴S�RUWD\D�oÕNDFDNWÕU��

'HY2SV�N�OW�U�Q��YH�\DNODúÕPÕQÕ�WDP�DQODPÕ\OD�EHQ൴PVHP൴ú�RODQ�HN൴SOHU��UH-
W൴P�J�F��YH�V�UHNO൴O൴÷൴Q൴�F൴GG൴�GHUHFHGH�DUWWÕUDE൴OPHNWHG൴U��%XQD�ED÷OÕ�RODUDN�
�U�QOHU൴Q�SD]DUODPD�V�UHOHU൴�NÕVDOPDNWD�� UHNDEHW�J�F��DUWPDNWD�� V൴VWHP൴Q�GH-
YDPOÕOÕ÷Õ�YH�J�YHQ൴UO൴÷൴�VD÷ODQPDNWD�YH�KDWD�\|QHW൴P൴�V�UHoOHU൴�൴\൴OHúPHNWHG൴U�

)J[4UX�:^LZQFRFQFWæ

8´WJPQN�*SYJLWFX^TS

6�UHNO൴� HQWHJUDV\RQ� �&RQW൴QXRXV� ,QWHJUDW൴RQ�&,��� \D]ÕOÕPÕ� JHO൴úW൴UHQ� HN൴E൴Q�
�UHWP൴ú�ROGX÷X�NRGODUÕQ�EHO൴UOHQHQ�SODQODU�oHUoHYHV൴QGH�G�]HQO൴�RODUDN�PHU-
NH]v�E൴U�GHSRGD�DUú൴YGH�WRSODQPDVÕ��EXUDGD�E൴UOHúW൴U൴OHUHN�RWRPDW൴N�RODUDN�GHU-
OHQPHV൴��WHVW�HG൴OPHV൴Q൴�൴oHUHQ�൴úOHU൴Q�RWRPDW൴NOHúW൴U൴OG൴÷൴�E൴U�'HY2SV�X\JX-
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ODPDVÕGÕU��6�UHNO൴�HQWHJUDV\RQ�VÕUDVÕQGD�E൴UoRN�KDWD�WHVS൴W�HG൴OHE൴O൴U��|QFHGHQ�
EHO൴UOHQHQ�VÕQÕU�GH÷HUOHU�YH�NXUDOODU�GR÷UXOWXVXQGD�EHO൴UO൴�E൴U�NDO൴WH�|Oo�V�Q�Q�
DOWÕQGD�NDOÕQGÕ÷Õ�GXUXPODU�WHVS൴W�HG൴OHUHN�GHUOHPH��WHVW�YH�YH\D�HQWHJUDV\RQ�
൴úOHPOHU൴�൴SWDO�HG൴OHE൴O൴U��6�UHNO൴�HQWHJUDV\RQ�VD\HV൴QGH�NODV൴N�\DNODúÕPGD�HOOH�
\DSÕODQ�EX�൴úOHPOHU�RWRPDW൴N�YH�N൴PVH\H�ED÷ÕPOÕ�NDOPDGDQ�\DSÕODE൴O൴U�

8´WJPQN�9JXQNR

6�UHNO൴�WHVO൴P��X\JXODPDQÕQ�HQWHJUDV\RQ�V�UHF൴QGH�EDúDUÕOÕ�ROPDVÕ�GXUXPXQ-
GD� VRQ� WHVWOHU൴Q�JHUoHNOHúW൴U൴OG൴÷൴�YH��UHW൴P�RUWDPÕQD�KD]ÕUODQGÕ÷Õ�RUWDPGÕU��
'HUOHPH�DúDPDVÕQGDQ�VRQUD�W�P�NRG�G�]H\൴QGHN൴�GH÷൴ú൴NO൴NOHU�E൴U�|Q��UHW൴P�
\D� GD� WHVW� RUWDPÕQD� GD÷ÕWÕODUDN� V�UHNO൴� HQWHJUDV\RQ� VD÷ODQÕU�� 6�UHNO൴� WHVO൴P�
\DSÕVÕ�G�]J�Q�YH�VD÷OÕNOÕ�E൴U�E൴o൴PGH�NXUJXODQÕS�GHYUH\H�DOÕQGÕ÷ÕQGD�JHO൴úW൴-
U൴F൴OHU�൴o൴Q�KHU�]DPDQ�G�]J�Q�E൴o൴PGH�WHVW൴�\DSÕOPÕú��oHú൴WO൴�NXUDO�YH�SRO൴W൴ND-
ODUGDQ�EDúDUÕ�൴OH�JHoP൴ú�GD÷ÕWÕPD�KD]ÕU�KkOGH�E൴U�X\JXODPD��UHW൴OP൴ú�RODFDNWÕU�

8´W´R�>®SJYNRN�[J�)JSJYNR

(N൴SOHU� WDUDIÕQGDQ� JHO൴úW൴U൴OHQ� \D]ÕOÕPODUD� D൴W� NRGODUÕQ� YH� \DSÕODUÕQ� J|]GHQ�
JHo൴U൴OPHV൴�YH�NRQWURO�HG൴OPHV൴�V�UHF൴G൴U��*HQHOO൴NOH�*൴W�EHQ]HU൴�V�U�P�NRQW-
URO�DUDoODUÕ�൴OH�E൴UGHQ�ID]OD�JHO൴úW൴U൴F൴Q൴Q�E൴UO൴NWH�oDOÕúDE൴OPHV൴QH�RODQDN�WDQÕ-
PDNWDGÕU��%X�W�U�V൴VWHPOHU�E൴U�NRG�EOR÷XQGDN൴�W�P�GH÷൴ú൴NO൴NOHU൴Q�൴]OHQPHV൴��
E൴UOHúW൴U൴OPHV൴Q൴�YH\D�oÕNDUÕOPDVÕQÕ��GDKD�HVN൴�V�U�POHUH�NROD\OÕNOD�JHo൴úOHU൴Q�
\DSÕODE൴OPHV൴Q൴�VD÷ODU��6�U�P�\|QHW൴P൴��V�UHNO൴�HQWHJUDV\RQ�YH�V�UHNO൴�WHVO൴P�
V�UHF൴Q൴Q�D\UÕOPD]�E൴U�SDUoDVÕGÕU�

0TI�4QFWFP�&QY^FUæ

.RG�RODUDN� DOW\DSÕ�� NODV൴N� \DNODúÕPGD� HOOH� JHUoHNOHúW൴U൴OHQ� W�P� DOW� \DSÕ� YH�
V൴VWHP�\|QHW൴P൴Q൴Q��\D]ÕOÕP�NRGODUÕ�J൴E൴�\D]ÕOPDVÕQD�YH�\|QHW൴OPHV൴QH�RODQDN�
WDQÕU��$\QÕ�úHN൴OGH�E൴U�NRG�JHO൴úW൴U൴P൴�J൴E൴�J|]GHQ�JHo൴U൴OHE൴O൴U��൴\൴OHúW൴U൴OHE൴O൴U�
YH�GD÷ÕWÕPODUÕ�IDUNOÕ�V൴VWHPOHUGH�úDEORQ�RODUDN�NXOODQÕODE൴O൴U��7�P�V൴VWHP�YH�
DOW\DSÕ�V�UHoOHU൴�RWRPDW൴NOHúW൴U൴OHUHN�F൴GG൴�E൴]�KÕ]�DYDQWDMÕ�YH�J�YHQ൴UO൴N�VD÷-
ODQDE൴O൴U��&DQOÕ�YH�WHVW�RUWDPODUÕ�D\QÕ�úDEORQ��]HU൴QGHQ�NXUXOXS�oR÷DOWÕODE൴O൴U��
EX�úHN൴OGH�HN൴SOHU�GDKD�HVQHN�YH�UDKDW�E൴U�oDOÕúPD�RUWDPÕQD�NDYXúDE൴O൴U��%X�
V�UHoWH�D\QÕ�]DPDQGD�oHú൴WO൴�SRO൴W൴NDODU�൴OH�X\XPOXOXNODU�GD�NRQWURO�HG൴OHE൴O൴U�
YH\D�GR÷UXODQDE൴O൴U��gUQH÷൴Q��E൴U� V൴VWHP�3&,�'66�YH\D�+,3$$�X\XPOX�RO-
PDN�]RUXQGD�൴VH�EX�úDEORQODUGD�EX�W�U�SRO൴W൴ND�YH�NXUDOODU�\HU�DODE൴O൴U�
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�J[NP�>F_æQæR�,JQNĒYNWRJ

dHY൴N�\D]ÕOÕP�WHPHO൴QGH�P�úWHU൴�YH�NXOODQÕFÕ�JHU൴�E൴OG൴U൴POHU൴QH�KÕ]OÕ�úHN൴OGH�
FHYDS�YHUHE൴OPHN�\DWPDNWDGÕU��.ÕVD� V�U�P�G|QJ�OHU൴� VD\HV൴QGH�P�úWHU൴� YH�
NXOODQÕFÕODUÕQ�൴VWHNOHU൴�HQ�NÕVD�]DPDQGD�WHVO൴P�HG൴OHE൴O൴U��%X�V൴VWHP൴Q�\|QHW൴-
P൴QGH�JHQHOO൴NOH�.DQEDQ�YH�6FUXP�oHUoHYHV൴�NXOODQÕOPDNWDGÕU�

8´WJPQN�å_QJRJ�[J�,´SQ´P�0F^æYQFWæ

6�UHNO൴�൴]OHPH��E൴U�X\JXODPD\D�൴O൴úN൴Q�\DúDP�G|QJ�V��ER\XQFD��UHW൴OHQ�KDWD�
YH�SHUIRUPDQV�J൴E൴�ND\ÕWODUÕQ��HNUDQODU��൴]OHPH�DUDoODUÕ�YH\D�UDSRUODU�൴OH�J|U�-
Q�UO�÷�Q��൴IDGH�HWPHNWHG൴U��%X�WRSODQDQ�YHU൴OHU�DQDO൴]�HG൴OHUHN�E൴U�\DNODúÕP�
VHUJ൴OHQHE൴O൴U��gUQH÷൴Q��HN൴SOHU�KDWDODUÕ�|QFHGHQ�WDKP൴Q�HG൴S�JHUHNO൴�G�]HOW-
PHOHU൴�\DSDE൴O൴U�YH\D�SHUIRUPDQV�VRUXQODUÕQÕ�oRN�GDKD�|QFHGHQ�WHVS൴W�HGHUHN�
൴\൴�E൴U�P�úWHU൴�GHQH\൴P൴�VXQDE൴O൴U��8\JXODPD�\DúDP�G|QJ�V�QGHN൴�J|U�Q�U-
O�N�QH�NDGDU�൴\൴�൴VH�YHU൴P�R�NDGDU�\�NVHN�RODFDNWÕU�

������ )*;8*(458

�������� )J[8JH4UXƺZS�,JSJQ�9FSæRæ

'HY6HF2SV�� X\JXODPD� JHO൴úW൴UPH� \DúDP� G|QJ�V�QGH� EDúWDQ� VRQD� NDGDU�
RODQ�V�UHo�YH�VRQUDVÕ�GkK൴O�J�YHQO൴÷൴Q�EHQ൴PVHPHV൴�൴OH�RODVÕ�J�YHQO൴N�DoÕN-
ODUÕQÕQ�KHU�G�]H\GH�WHVS൴W�YH\D�WDKP൴Q�HG൴OPHV൴QH�YH�J൴GHU൴OPHV൴QH�൴PNkQ�
VD÷OD\DQ�E൴U�PHWRGRORM൴G൴U��'HY2SV�DúDPDODUÕQD�J�YHQO൴÷൴Q�GkK൴O�HG൴OPHV൴-
G൴U�GH�GHQHE൴O൴U��.ODV൴N�\DNODúÕPGD�KHU�E൴U�J|UHY�IDUNOÕ�UROOHUGH�\HU�DOÕUNHQ��
'HY6HF2SV�WÕSNÕ�'HY2SV¶WD�ROGX÷X�J൴E൴�J|UHYOHU൴Q�E൴UE൴U൴�൴oHU൴V൴QH�JHoPH-
V൴QH�RODQDN�WDQÕU�

đJPNQ�������0QFXNP�>FPQFĒæR�@�B
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'൴÷HU� E൴U� ൴IDGH\OH�� \D]ÕOÕP� JHO൴úW൴UPH� \DúDP� G|QJ�V�QGH� \HU� DODQ� KHU� N൴ú൴�
YH�E൴U൴P൴Q�J�YHQO൴NWHQ�VRUXPOX�ROPDVÕ��|]�QGH�RSHUDV\RQODUÕ�YH�JHO൴úW൴UPH\൴�
J�YHQO൴N�൴úOHYOHU൴\OH�E൴U�DUD\D�JHW൴UPHV൴G൴U��%൴U�NXUXOXúXQ�YH\D�NXUXPXQ�JH-
O൴úW൴U൴F൴OHU��J�YHQO൴N�HN൴E൴�YH�RSHUDV\RQ�HN൴E൴�DUDVÕQGDN൴�ERúOX÷X�HQ�D]�G�]H\H�
൴QG൴UPHV൴Q�VD÷OD\DQ�E൴U�N�OW�U�YH�X\JXODPDODU�E�W�Q��WDQÕPÕ�GD�\DSÕODE൴O൴U��
+HU�QH�NDGDU�ùHN൴O�����¶GH�J|VWHU൴OHQ�NODV൴N�\DNODúÕP�NXOODQÕOVD�GD�'HY6H-
F2SV¶WD�|QHPO൴�RODQ�ùHN൴O�����¶WH�J|VWHU൴OG൴÷൴�J൴E൴�KHU�N൴ú൴Q൴Q�KHU�൴úWHQ�VRUXP-
OX�ROGX÷X�E൴U�oDOÕúPD�N�OW�U�QH�HYU൴OPHNW൴U�

đJPNQ�������)J[8JH4UX�>FPQFĒæRæ�@�B

'HY6HF2SV�\DNODúÕPÕ�൴o൴Q�WHN�E൴U� W൴S�\|QWHPGHQ�V|]�HG൴OHPH]��+HU�E൴U�NX-
UXOXúXQ�YH\D�NXUXPXQ�'HY6HF2SV¶X�NHQG൴�N�OW�U�QH�YH�EHQ]HUV൴]�V�UHoOHU൴-
QH���U�QOHU൴QH��J�YHQO൴N�JHUHNV൴Q൴POHU൴QH�YH�RSHUDV\RQHO�SURVHG�UOHU൴QH�J|UH�
X\DUODPDVÕ� JHUHN൴U�� 'HY6HF2SV¶XQ� EHQ൴PVHQPHV൴�� NXUXOXúODUÕQ� N�OW�UOHU൴Q൴�
GH÷൴úW൴UPHOHU൴Q൴��PHYFXW�V�UHoOHU൴�JHO൴úW൴UPHOHU൴Q൴��\HQ൴� WHNQRORM൴OHU൴�EHQ൴P-
VHPHOHU൴Q൴�YH�\|QHW൴ú൴P൴�J�oOHQG൴UPHOHU൴Q൴�]RUXQOX�NÕOPDNWDGÕU�

%X� E|O�PGH� 'HY6HF2SV� \DúDP� G|QJ�V��� GHVWHN� V�UHoOHU൴� YH� 'HY6HF2SV�
HNRV൴VWHP൴��]HU൴QH�GXUXODFDNWÕU�

��������)J[8JH4UX�3JIJS�'Z�0FIFW��SJRQN$

'DKD�|QFHN൴�'HY2SV�NRQXVXQGD�GD�EHO൴UW൴OG൴÷൴�J൴E൴�E൴OJ൴� WHNQRORM൴OHU൴�KÕ]OÕ�
E൴U�GH÷൴ú൴P�JHo൴UPHNWH�EXQD�SDUDOHO�RODUDN�\D]ÕOÕP�V�UHoOHU൴�YH�JHO൴úW൴U൴P൴�GH�
D\QÕ� KÕ]OD� GH÷൴úPHNWHG൴U��g]HOO൴NOH� EXOXW� WHNQRORM൴OHU൴Q൴Q� \D\JÕQODúPDVÕ� ൴OH�
KÕ]�YH�oHY൴NO൴N�DUWDUNHQ�D\QÕ�]DPDQGD�PDO൴\HW�XQVXUODUÕQGD�GD�E൴U�D]DOPD�V|]�
NRQXVX�ROGX÷X�J|U�OPHNWHG൴U�
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8\JXODPDODUÕQ�DUWÕN�EXOXW�P൴PDU൴OHU൴��VW�QGHQ�GD÷ÕWÕODE൴OPHV൴��X\JXODPD�YH�
\D]ÕOÕPODUÕQ�GDKD�KÕ]OÕ�YH�GDKD�JHQ൴ú�|OoHNWH�E൴U�DODQD�VXQXODE൴OPHV൴QH��EXQ-
ODU� ൴OH� E൴UO൴NWH�'HY2SV� V�UHoOHU൴Q൴Q� JHO൴úW൴U൴PH� GkK൴O� HG൴OPHV൴� ൴OH� GDKD� oRN�
J�QFHOOHPH�YH�\HQ൴� V�U�P�Q�KÕ]OÕ� E൴o൴PGH� VDKD\D� oÕNPDVÕQD� ൴PNkQ� VD÷OD-
PDNWDGÕU�

7�P�EXQODU�E൴U�DQODPGD�P�NHPPHO�E൴U�WDEOR�o൴]VH�GH�'HY2SV�V�UHoOHU൴Q-
GHN൴�൴]OHPH�YH�J�YHQO൴N�DUDoODUÕQÕQ�\HWHUV൴]O൴÷൴�QHGHQ൴�൴OH�E൴UoRN�J�YHQO൴N�
SUREOHP൴�GH�RUWD\D�oÕNPDNWDGÕU��'HY2SV¶WD�JHQHO�DPDo�oHY൴N�YH�KÕ]OÕ�E൴-
o൴PGH�\HQ൴�V�U�POHU�RUWD\D�oÕNDUPDN��]HU൴QH�RGDNODQGÕ÷ÕQGDQ�J�YHQO൴N�JH-
QHOO൴NOH�VRQ�DúDPDODUD�EÕUDNÕOPÕú��EX�GD�VRQXoWD�F൴GG൴�VRUXQ�YH�PDO൴\HWOHUH�
QHGHQ�ROPXúWXU�

%X� VRUXQX�RUWDGDQ�NDOGÕUPDN� ൴o൴Q�'HY6HF2SV�PHWRGRORM൴V൴�JHO൴úW൴U൴OP൴ú�YH�
J�YHQO൴÷൴Q�GH�KÕ]OÕ�YH�oHY൴N�JHO൴úW൴U൴PGH�\HU�EXOPDVÕ�KHGHÀHQP൴úW൴U�

�������� )J[8JH4UXƺZS�+F^IFQFWæ

%DúWDQ�VRQD�NDGDU�RWRPDW൴NOHúW൴U൴OP൴ú�YH�GHQHW൴P൴�VD÷ODQPÕú�V�UHoOHU�� WÕSNÕ�
'HY2SV¶WD�ROGX÷X�J൴E൴�U൴VNOHU൴�YH�KDWDODUÕ�HQ�D]�G�]H\H�൴QG൴UHUHN�YH�WHPHO�J�-
YHQO൴N�VRUXQODUÕQÕQ�RODVÕ�HQ�HUNHQ�]DPDQGD�WHVS൴W�HG൴OPHV൴Q൴�VD÷OD\DUDN�V�UH-
FH�GkK൴O�ROPDGDQ�HQJHOOHQPHV൴QH�൴PNkQ�WDQÕ\DFDNWÕU��'൴÷HU�WDUDIWDQ�J�YHQO൴N�
DUDoODUÕ�YH�DOW\DSÕODUÕ� ൴OH� ൴OJ൴O൴�E൴UoRN�NRQI൴J�UDV\RQ�E൴U�VHIHUGH�ROXúWXUXOXS�
RWRPDW൴NOHúW൴U൴OHFH÷൴QGHQ�F൴GG൴�E൴U�]DPDQ�ND]DQÕODFDNWÕU��%X�NDSVDPGD�DúD÷Õ-
GDN൴�WHPHO�ID\GDODUGDQ�EDKVHG൴OHE൴O൴U�

2FQN^JY�+F^IFXæ

*�YHQO൴÷൴�EDúWDQ�WDVDUODQPÕú�YH�V�UHFH�GkK൴O�HG൴OP൴ú�E൴U�V൴VWHPGH�KDWD�YH�VR-
UXQODU�JHO൴úW൴U൴P�V�UHF൴QGH�WHVS൴W�HG൴OHE൴O൴U��6�UHo�൴oHU൴V൴QGH�EXOXQDQ�YH�G�]HO-
W൴OHQ�KDWDODU�VRQ�DúDPDGD�\DSÕODFDN�G�]HOWPHOHUGHQ�KHU�úHN൴OGH�GDKD�DYDQWDMOÕ�
YH�GDKD�D]�PDO൴\HWO൴�E൴U�൴úW൴U�

4QF^�8TSWFXæ�-æ_Qæ�9TUFWQFSRF�&[FSYFOæ

+HUKDQJ൴�E൴U�J�YHQO൴N�൴KODO൴�\D�GD�ROD\Õ�VRQUDVÕQGD��GDKD�|QFHGHQ�KD]ÕUODQPÕú�
YH�V�UHFH�GkK൴O�HG൴OP൴ú�úDEORQODU�YH�V൴VWHPOHU�VD\HV൴QGHQ�KÕ]OÕ�E൴o൴PGH�WRSDU-
ODQPD�YH�൴ú൴�GHYDP�HWW൴UPH�úDQVÕ�ROXU�
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,´[JSQNP�å_QJRJ��)JSJYQJRJ�[J�:^FWæ�8NXYJRQJWN�NQJ�&SæSIF�-FGJWIFW�4QRF

*�YHQO൴N�GHQHW൴P൴��൴]OHPH�YH�E൴OG൴U൴P�V൴VWHPOHU൴��RWRPDV\RQD�GkK൴O�HG൴OHUHN�
V�UHNO൴�RODUDN�V൴VWHPOHU�൴]OHQHE൴O൴U��VDOGÕUÕ�YH\D�൴KODO�GXUXPXQGD�oHú൴WO൴�X\DUÕ-
ODU��UHW൴OHE൴O൴U�YH\D�RWRPDW൴NOHúW൴U൴OP൴ú�V�UHoOHU�GHYUH\H�DOÕQDE൴O൴U��%X�VD\HGH�
P�GDKDOH�V�UHV൴�NÕVDOÕU�YH�HQ�D]�úHN൴OGH�]DUDU�൴OH�VDOGÕUÕ�EHUWDUDI�HG൴OHE൴O൴U�

9FXFWæR�,JWJÕN�,´[JSQNÕNS�'JSNRXJSRJXNSJ�4QFS�0FYPæXæ

7DVDUÕP� JHUH÷൴� J�YHQO൴N�� E൴UoRN� J�YHQO൴N� VWDQGDUGÕ� �]HU൴QGH� J�YHQO൴N� YH�
X\XPOXOXN� \DNODúÕPÕ� RODUDN� WDU൴I� HG൴OHE൴O൴U��'HY6HF2SV�� NRGODUÕQ� RWRPDW൴N�
E൴o൴PGH�J�YHQO൴�\D]ÕOÕP�J|]GHQ�JHo൴UPHOHU൴Q൴Q�\DSÕOPDVÕ��RWRPDW൴N�X\JXOD-
PD�J�YHQO൴N�WHVWOHU൴Q൴Q�NXOODQÕOPDVÕ�൴OH�JHO൴úW൴U൴F൴OHU൴Q�GH�J�YHQO൴�WDVDUÕP�PR-
GHOOHU൴QH�X\JXP�VD÷ODPDVÕQD�\DUGÕPFÕ�ROPDNWDGÕU�

������ )*;8*(458�9*2*11*7å

�������� 9JRJQ�åQPJQJW

%DúDUÕOÕ�E൴U�'HY6HF2SV�\DNODúÕPÕQÕ�X\JXODPDQÕQ�൴ONHOHU൴�ú|\OH�O൴VWHOHQHE൴O൴U�

x� 6�UHF൴�HQJHOOH\HFHN�YH\D�DNVDWDFDN�W�P�IDNW|UOHU��൴QVDQÕQ�NHQG൴V൴�GH�
GkK൴O��YH�HO�൴OH�\�U�W�OHQ�H\OHPOHU�NDOGÕUÕOPDOÕGÕU�

x� 0�PN�Q�ROGX÷XQFD�JHO൴úW൴UPH�YH�GD÷ÕWÕP�IDDO൴\HWOHU൴�RWRPDW൴NOHúW൴-
U൴OPHO൴G൴U�

x� 3ODQODPD�YH�JHUHNV൴Q൴POHUGHQ�GD÷ÕWÕP�YH�RSHUDV\RQODUD�NDGDU�JHQHO�
YH�E൴O൴QHQ�DUDoODUÕ�EHQ൴PVHQPHO൴G൴U�

x� dHY൴N�\D]ÕOÕP� ൴ONHOHU൴QGHQ�\DUDUODQÕOPDOÕ�YH�E�\�N�NDUPDúÕN� V�-
U�POHUH�NÕ\DVOD�N�o�N��YHUV൴\RQOX�YH�VÕN�J�QFHOOHPHOHU�WHUF൴K�HG൴O-
PHO൴G൴U�

x� 7HN�E൴U�\HWHQHN��]HU൴QGH�X]PDQODúPDN�\HU൴QH�\D]ÕOÕP�\DúDP�G|QJ�-
V��ER\XQFD�oDSUD]�IRQNV൴\RQHO�EHFHU൴OHU�JHO൴úW൴UPHO൴��V൴EHU�J�YHQO൴N�
YH�RSHUDV\RQHO�\HWHQHNOHU�GH�DUWWÕUÕOPDOÕGÕU�

x� 0HYFXW� DOW\DSÕQÕQ� J�YHQO൴N� U൴VNOHU൴� |Oo�OPHO൴� YH� GH÷HUOHQG൴U൴OPHO൴��
E|\OHFH�\D]ÕOÕP�X\JXODPDODUÕQD�\|QHO൴N�WRSODP�U൴VNOHU�YH�HWN൴OHU�DQ-
ODúÕOPDOÕGÕU�
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x� 'H÷൴úPH]�YH�|QFHGHQ�NRQI൴J�UDV\RQX�YH�E൴OHúHQOHU൴�KD]ÕUODQPÕú�DOW-
\DSÕ�GD÷ÕWÕP�\|QWHPOHU൴�EHQ൴PVHQPHO൴G൴U��'H÷൴úPH]�DOW\DSÕ�NDYUDPÕ��
GHYUH\H�DOÕQDQ�E൴OHúHQOHU൴Q�PHYFXW�EXOXQGX÷X�RUWDPGD�J�QFHOOHQPH-
V൴�YH\D�D\DUODQPDVÕ�\HU൴QH�WDPDPHQ�GH÷൴úW൴U൴OG൴÷൴�E൴U�%7�VWUDWHM൴V൴G൴U��
'H÷൴úPH]�DOW\DSÕQÕQ�GD÷ÕWÕOPDVÕ��WXWDUOÕ�YH�|QJ|U�OHE൴O൴U�VRQXoODU�HOGH�
HWPHN�൴o൴Q�RUWDN�DOW\DSÕ�E൴OHúHQOHU൴Q൴Q�VWDQGDUWODúWÕUÕOPDVÕQÕ�JHUHNW൴U൴U�

��������)J[8JH4UX�>FĒFR�)®SL´X´

'HY6HF2SV�\D]ÕOÕPÕ�\DúDP�G|QJ�V��DúDPDODUÕ�JHQHOO൴NOH�ùHN൴O�����¶WH�J|VWH-
U൴OG൴÷൴�J൴E൴G൴U��6HN൴]�DúDPDGDQ�PH\GDQD�JHOPHNWHG൴U��%XQODU��SODQODPD��øQJ��
SODQ���.RGODPD��øQJ��GHYHORS���ROXúWXUPD��øQJ��EX൴OG��� WHVW�YH\D�GR÷UXODPD�
�øQJ�� WHVW��� \D\ÕQODPD� �øQJ�� UHOHDVH��� GD÷ÕWPD� �øQJ�� GHSOR\��� \|QHWPH� �øQJ��
RSHUDWH��YH�൴]OHPH�YH\D�WDN൴S�HWPH��øQJ��PRQ൴WRU��RODUDN�EHO൴UW൴OHE൴O൴U��*�YHQ-
O൴N��W�P�EX�DúDPD�YH�V�UHoOHU൴Q�൴oHU൴V൴QGH�\HU�DOPDNWDGÕU�

đJPNQ�������)J[8JH4UX�>FĒFR�)®SL´X´�@��B

'HY6HF2SV� ൴OH�� \D]ÕOÕP� JHO൴úW൴UPH� \DúDP� G|QJ�V�� EORN� KkO൴QGH� ±PRQRO൴-
W൴N±�GR÷UXVDO�E൴U�V�UHo�ROPDNWDQ�oÕNPÕúWÕU��ùHODOH�PRGHO൴�\DSÕVÕQGDN൴�E൴U��U�Q�
WHVO൴P൴�\DNODúÕPÕQGDQ�oRN��GDKD�N�o�N�DPD�GDKD�VÕN�WHVO൴PDWODUD�\HU�YHU൴O൴U��
E|\OHFH�൴KW൴\Do�GX\XOPDVÕ�KkO൴QGH�\DSÕ�YH\D�NRGODUGD�൴VWHQ൴OHQ�úHN൴OGH�GH÷൴-
ú൴NO൴NOHU൴Q�\DSÕOPDVÕ�GDKD�GD�NROD\ODúPDNWDGÕU��
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+HU�N�o�N�WHVO൴PDW��KÕ]OÕ�YH�V�UHNO൴�ROPDVÕ�DGÕQD��HQWHJUDV\RQODU�YH�P൴Q൴PXP�
൴QVDQ�P�GDKDOHV൴\OH�RWRPDW൴N�E൴U�V�UHoOH�JHUoHNOHúW൴U൴O൴U��'HY6HF2SV�\DúDP�
G|QJ�V��IDUNOÕ�VHQDU\RODUD�J|UH�X\DUODQDE൴O൴U�YH�V�UHNO൴�൴\൴OHúW൴UPH�൴o൴Q�E൴U-
oRN�JHU൴�EHVOHPH�G|QJ�V�QH�GH�VDK൴SW൴U�

�������� )J[8JH4UXƺYF�0FYRFSQFW

ùHN൴O�����¶WH�J|U�OG�÷��J൴E൴�'HY6HF2SV�JHQHO�RODUDN�³øQVDQ��<|QHW൴ú൴P��6�-
UHo�YH�7HNQRORM൴´�RODUDN�G|UW�NDWPDQ�WDUDIÕQGDQ�GHVWHNOHQPHNWHG൴U��

đJPNQ�������)J[8JH4UX�0FYRFSQFWæ�@��B

+HU� NXUXOXú� ൴o൴Q� 'HY6HF2SV� X\JXODPDVÕ�� 'HY6HF2SV� IHOVHIHV൴Q൴Q� RUJD-
Q൴]DV\RQ�E�Q\HV൴QH�NDWÕOPDVÕ\OD�EDúDUÕOÕ�RODE൴O൴U��%X�� V�UHF൴�RWRPDW൴NOHú-
W൴UPHN� YH� WXWDUOÕ� \|QHW൴ú൴P� X\JXODPDN� ൴o൴Q� \HQ൴� ൴ú� E൴UO൴÷൴� V�UHoOHU൴�� WHN-
QRORM൴OHU൴�YH�DUDoODUÕQÕQ�JHO൴úW൴U൴OPHV൴�൴OH�E൴UO൴NWH�RUJDQ൴]DV\RQ�N�OW�U�QGH�
E൴U� GH÷൴ú൴NO൴÷H� \RO� DoDU�� %DúDUÕOÕ� ROPDN� ൴o൴Q� E൴U� SURMHQ൴Q� G|UW� DODQGD� GD�
൴OHUOHPHV൴�JHUHN൴U�

��� øQVDQODU�'HY6HF2SV� X\JXODPDVÕQÕQ� EDúODQJÕo� QRNWDVÕGÕU��(N൴SOHU൴Q�
X\JXQ�H÷൴W൴P൴�YH�\HQ൴GHQ�\DSÕODQGÕUÕOPDVÕQÕ�VD÷OD\DUDN�J�YHQO൴N�E൴U�
HQJHO�ROPDNWDQ�]൴\DGH�E൴U�G�ú�QFH�\DSÕVÕ�KkO൴QH�JHOHFHNW൴U�

��� <|QHW൴ú൴P��\D]ÕOÕP�\DúDP�G|QJ�V��ER\XQFD�J|UHY�SURJUDPÕ\OD�൴O൴ú-
N൴O൴�U൴VNOHU൴�DNW൴I�RODUDN�GH÷HUOHQG൴UHQ�YH�\|QHWHQ�E൴U�\DSÕGÕU��<|QHW൴-
ú൴P�IDDO൴\HWOHU൴�V�UHNO൴O൴N�൴oHU൴V൴QGH��RSHUDV\RQODU�YH�൴]OHPH�GH�GkK൴O�
ROPDN��]HUH�\D]ÕOÕP�\DúDP�G|QJ�V��ER\XQFD�GHYDP�HGHU�
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��� 'HY6HF2SV��൴ú�E൴UO൴÷൴Q൴�NROD\ODúWÕUPDN�YH�E൴U�E�W�Q�RODUDN�GDKD�J�-
YHQO൴�JHO൴úW൴UPH�V�UHoOHU൴QH�XODúPDN�൴o൴Q�E൴U�NXUXOXúXQ�RUWDN�V�UHoOH-
U൴Q൴�K൴]DODPD\Õ�YH�X\JXODPD\Õ�KHGHÀHPHNWHG൴U�

��� 7HNQRORM൴OHU�� ൴QVDQODUÕQ�NXUXPVDO�VDOGÕUÕ�\�]H\൴Q൴�D]DOWPD\Õ�YH�WHN-
Q൴N�J�YHQO൴N�ERUFXQXQ�HWN൴Q�\|QHW൴P൴Q൴�VD÷ODPD\Õ�DPDoOD\DQ�'HY-
6HF2SV�V�UHoOHU൴Q൴�\�U�WPHOHU൴Q൴�VD÷ODU�

%X�NDYUDPODU�DúD÷ÕGD�GDKD�GHWD\OÕ�൴QFHOHQP൴úW൴U��

åSXFS

+DQJ൴�WHNQRORM൴�ROXUVD�ROVXQ��HQ�]D\ÕI�KDOND�KHU�]DPDQ�൴QVDQ�IDNW|U�G�U��%X�
GXUXP�DVOÕQGD�'HY6HF2SV�X\JXODPDVÕ� ൴o൴Q�GH�E൴U�oÕNÕú�QRNWDVÕ�ROPDNWDGÕU��
%൴U�ú൴UNHW൴Q�W�P�VHY൴\HOHU൴QGH�GH÷൴úHQ�DOÕúNDQOÕNODU�YH�IDUNÕQGDOÕN�\DUDWPDN�
NROD\�E൴U�൴ú�GH÷൴OG൴U�YH�N�OW�U�GH÷൴úHFHN�൴VH�\XNDUÕGDQ�DúD÷Õ\D�E൴U�\DNODúÕPD�
VDK൴S�ROPDN�JHUHNPHNWHG൴U�

*�YHQO൴N��EX�N�OW�U�GH÷൴ú൴NO൴÷൴Q൴�NROD\ODúWÕUPDN�൴o൴Q�P�QKDVÕU�ROPDNWDQ�NDS-
VD\ÕFÕ� ROPDNWDQ� \DQD� ROPDOÕGÕU��'HY6HF2SV� J൴E൴� J�YHQO൴N� HN൴SOHU൴Q൴� JHO൴ú-
W൴UPH�HN൴SOHU൴QH�HQWHJUH�HGHUHN�ú൴UNHWOHU��³J�YHQO൴N�DoÕVÕQGDQ´�NRG��\D]ÕOÕP�
YH\D�X\JXODPDQÕQ�NDO൴WHV൴�KDNNÕQGD�GDKD�HUNHQ�JHU൴�E൴OG൴U൴P�DODFDN�YH�E|\OH-
FH�EX�G�]HOWPHOHU൴Q�X\JXODQPDVÕ\OD�൴OJ൴O൴�PDO൴\HWOHU൴�D]DOWDFDNWÕU�

 
đJPNQ�������,´[JSQNPYJ�?FRFS�2FQN^JY�,WFKNÕN�@��B
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%X�QRNWDGD�³*�YHQO൴N�/൴GHUOHU൴´��8\JXODPD�*�YHQO൴÷൴�YH�*�YHQO൴N�2SH-
UDV\RQODUÕQD�RGDNODQDQ�oRN� ൴úOHYO൴�E൴U�HN൴S�ROXúWXUPDQÕQ� ൴ON�DGÕPÕ�ROGXN-
ODUÕQGDQ�'HY6HF2SV�PHWRGRORM൴V൴Q൴Q�|QHPO൴�E൴U�|÷HV൴G൴U��*�YHQO൴÷൴Q�HWN൴-
O൴�RODE൴OPHV൴� ൴o൴Q��J�YHQO൴N�SHUVRQHO൴�\D]ÕOÕP�JHO൴úW൴U൴P�\DúDP�G|QJ�V�QH�
P�PN�Q�ROGX÷XQFD�HUNHQ�GkK൴O�HG൴OPHO൴G൴U��%XQX�\DSPDQÕQ�E൴U�\ROX��JHO൴ú-
W൴UPH�HN൴E൴QGHN൴�J�YHQO൴N�úDPS൴\RQODUÕQÕ��O൴GHUOHU൴��H÷൴WPHNWHQ�JHoPHNWH-
G൴U��%X�VD\HGH�ùHN൴O�����¶GD�J|U�OG�÷��J൴E൴�ID\GD�PDO൴\HW�DoÕVÕQGDQ�HWN൴Q�
E൴U�J�YHQO൴N�VD÷ODQPÕú�ROXU�

*�YHQO൴N�O൴GHUOHU൴Q൴Q�ED]Õ�|QHPO൴�J|UHYOHU൴�DúD÷ÕGDN൴�J൴E൴�VÕUDODQDE൴O൴U�

�x *�YHQO൴N�DNW൴I�JHO൴úW൴U൴P�YH\D�J|]GHQ�JHo൴UPHOHUGH�HQJHOOH\൴F൴�XQVXU�
ROPDPDOÕGÕU�

�x .DUDU�YHU൴F൴�E൴U�URO��VWOHQPHO൴G൴U�
�x <D]ÕOÕP�J�YHQO൴N�WDNÕPODUÕ�൴OH�E൴UO൴NWH�KDUHNHW�HWPHO൴G൴U�
�x .DO൴WH�*�YHQFH�YH�7HVW�IDDO൴\HWOHU൴QGH�\DUGÕPFÕ�ROPDOÕGÕU�
�x 6�UHNO൴�HQWHJUDV\RQ�V�UHF൴�൴o൴Q�JHO൴úW൴U൴PH�NDWNÕGD�EXOXQPDOÕGÕU�
�x *�QFHO�J�YHQO൴N�WHKG൴WOHU൴Q൴�YH�JHO൴úPHOHU൴Q൴�WDN൴S�HWPHO൴�YH�J�QFHO�
NDOPDOÕGÕU�

�x 8\JXODPD�J�YHQO൴÷൴�൴OH�൴OJ൴O൴�PHWRW��ND\QDN�YH�GRN�PDQODUÕ�HN൴S�൴oH-
U൴V൴QGH�\D\JÕQODúWÕUPDOÕGÕU�

7�P�EXQODUOD�E൴UO൴NWH�J�YHQO൴NWH�H÷൴W൴P�|QHPO൴�E൴U�URO�R\QDPDNWDGÕU��(N൴SOHU൴Q�
V�UHNO൴�J�QFHO�NDOPDODUÕQD�\DUGÕPFÕ�RODFDN�oHú൴WO൴�\D]ÕOÕP�J�YHQO൴N�H÷൴W൴POHU൴�
RUJDQ൴]H�HG൴OPHO൴�YH�HN൴SOHU൴Q�EX�H÷൴W൴POHU൴�NDWÕOPDODUÕ�൴o൴Q�WHúY൴N�HG൴OPHO൴G൴U�

%XQODUÕQ�KDU൴F൴QGH�NXUXP�YH�൴úOHWPHOHU��DúD÷ÕGDN൴�IHOVHIHOHU൴�YH�I൴N൴UOHU൴�EH-
Q൴PVHPHO൴�YH�J�QO�N�IDDO൴\HWOHU൴QH�YH�\D]ÕOÕP�\DúDP�G|QJ�V��\|QHW൴P�V�UHo-
OHU൴QH�GkK൴O�HWPHO൴G൴U��

�x %�W�QVHO�E൴U�EDNÕú�DoÕVÕ�ND]DQÕOPDOÕGÕU��<D]ÕOÕP�JHO൴úW൴UPH��J�YHQO൴N�
YH� RSHUDV\RQODUÕQ� VRUXPOXOX÷XQX� SD\ODúPDN� ൴o൴Q� RUJDQ൴]DV\RQ� \D-
SÕVÕQGD�YH�N�OW�U�QGH�GH÷൴ú൴NO൴NOHU�\DSÕOPDOÕGÕU��(N൴SOHU�'HY6HF2SV�
NDYUDPODUÕ�YH�\HQ൴� WHNQRORM൴OHUH�X\JXQ�NDSVDPGD�H÷൴W൴POHU� ൴OH�GHV-
WHNOHQPHO൴�YH�JHO൴úW൴U൴OPHO൴G൴U��%൴U�V�UHo� ൴oHU൴V൴QGH� W�P�HN൴SOHU൴Q�YH�
SD\GDúODUÕQ�NDWÕOÕPÕ�VD÷ODQPDOÕGÕU�
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�x <D]ÕOÕP�\DúDP�G|QJ�V�Q�Q�W�P�DúDPDODUÕQGD�HN൴S�൴OHW൴ú൴P൴�YH�൴ú�E൴U-
O൴÷൴�DUWWÕUÕOPD\D�oDOÕúÕOPDOÕGÕU�

�x øú�E൴UO൴÷൴Q൴�P�PN�Q�NÕOPDN� ൴o൴Q�� J�YHQO൴N�X\DUÕODUÕ� YH\D�NDO൴WH�J�-
YHQFH� UDSRUODUÕ� J൴E൴� ൴úOHP� \DSÕODE൴O൴U� Q൴WHO൴NWHN൴� J�YHQO൴N� YH� NDO൴WH�
J�YHQFH�E൴OJ൴OHU൴��KHU�\D]ÕOÕP�\DúDP�G|QJ�V��DúDPDVÕQGDN൴� HN൴SOHU�
WDUDIÕQGDQ�RWRPDW൴N�RODUDN�NXOODQÕODE൴O൴U�YH�HU൴ú൴OHE൴O൴U�ROPDOÕGÕU�

�x øúOHWPH�YH\D�NXUXP�JHQHO൴QGHN൴�ROXPOX�YH�ROXPVX]�ROD\ODUOD�൴OJ൴O൴�H\-
OHP�VRQUDVÕ�UDSRUODUÕ�SD\ODúDUDN�E൴U�J�YHQO൴N�N�OW�U��ROXúWXUXOPDOÕGÕU��
(N൴SOHU��'HY6HF2SV�X\JXODPDVÕQÕQ�E൴U�SDUoDVÕ�RODUDN�V൴VWHP�WDVDUÕ-
PÕQÕ�JHO൴úW൴UPHN��X\JXODPD\Õ�GDKD�J�YHQO൴�KkOH�JHW൴UPHN�YH�ROD\ODUD�
NDUúÕ�YHU൴OHFHN�\DQÕW�YH�H\OHP�\HWHQH÷൴Q൴�JHO൴úW൴UPHN�൴o൴Q�KHP�EDúDUÕ�
KHP�GH�EDúDUÕVÕ]OÕ÷Õ�|÷UHQPH�IÕUVDWODUÕ�RODUDN�NXOODQPDOÕGÕU�

�x 'DKD�D]�YH�GDKD�E�\�N�GH÷൴ú൴NO൴NOHU�\HU൴QH�GDKD�oRN�YH�N�o�N��DUWÕPOÕ�
GH÷൴ú൴NO൴NOHU�\DSÕOPDOÕGÕU��.�o�N�GH÷൴ú൴NO൴NOHU൴Q�NDSVDPÕ�GDKD�VÕQÕUOÕ�
RODFD÷ÕQGDQ�\|QHW൴P൴�GH�GDKD�NROD\�RODFDNWÕU�

�x %HNOHQPHG൴N�YH�|QJ|U�OPHG൴N�úHN൴OGH�RUWD\D�oÕNDE൴OHFHN�GH÷൴ú൴NO൴N�
YH�\HQ൴O൴NOHUH�KÕ]OÕ�YH�GR÷UX�FHYDS�YHUHE൴OPHN�൴o൴Q�JHU൴�E൴OG൴U൴POHU൴�YH�
P�úWHU൴�RGDNOÕ�GH÷൴ú൴POHU൴�EHQ൴PVHQPHO൴G൴U��

�x %൴U൴NP൴ú�WHNQ൴N�ERUoODUÕQ�V�UHNO൴�RODUDN�J൴GHU൴OPHV൴Q൴�YH\D�VDK൴SOHQ൴O-
PHV൴Q൴�VD÷ODPDN�൴o൴Q�GHYDPOÕ�RODFDN�úHN൴OGH�NRG�\HQ൴GHQ�G�]HQOHPH�
J|]GHQ�JHo൴UPH�IDDO൴\HWOHU൴�൴o൴Q�E൴U�SODQ�YH�E�WoH�EHO൴UOHQPHO൴G൴U�

>®SJYNĒNR

<|QHW൴ú൴P��\D]ÕOÕP�\DúDP�G|QJ�V��ER\XQFD�J|UHY�SURJUDPÕ\OD�൴O൴úN൴O൴�U൴VN-
OHU൴�DNW൴I�RODUDN�GH÷HUOHQG൴UHQ�YH�\|QHWHQ�E൴U�\DSÕGÕU��ùHN൴O�����¶GH�J|VWHU൴OHQ�
\|QHW൴ú൴P� IDDO൴\HWOHU൴� V�UHNO൴O൴N� ൴oHU൴V൴QGH��RSHUDV\RQODU�YH� ൴]OHPH�GH�GkK൴O�
ROPDN��]HUH�\D]ÕOÕP�\DúDP�G|QJ�V��ER\XQFD�GHYDP�HGHU��'HY6HF2SV�E൴UoRN�
\|QHW൴ú൴P�IDDO൴\HW൴Q൴�NROD\ODúWÕUDE൴O൴U�YH�RWRPDW൴NOHúW൴UHE൴O൴U�

'HY6HF2SV¶XQ�\|QHW൴ú൴P�KHGHI൴��GDKD�E�\�N�VWUDWHM൴N�KHGHÀHU൴�GHQJHOHPHN�
൴o൴Q�KHP�³\XNDUÕGDQ�DúD÷Õ\D´�KHP�GH�³DúD÷ÕGDQ�\XNDUÕ\D´�ROPDOÕGÕU��+Õ]OD�
GH÷൴úHQ�G�Q\D\D�D\DN�X\GXUPDN�൴o൴Q�\|QHW൴ú൴P�൴o൴Q�V�UHNO൴�V�UHo�൴\൴OHúW൴UPH��
P�PN�Q�RODQ�KHU�\HUGH�EDV൴WOHúW൴UPH�YH�RWRPDW൴NOHúW൴UPH�IÕUVDWODUÕ�DUDPDN��
E൴U�]RUXQOXOXN�KkO൴Q൴�DOPÕúWÕU�
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dRN�൴úOHYO൴�'HY2SV�HN൴SOHU൴QGH�൴\൴�WDQÕPODQPÕú�UROOHU�YH�VRUXPOXOXNODU�ROXú-
WXUPDN�E൴U�JHUHNO൴O൴NW൴U��%X�\�NVHN�YHU൴PO൴�RSHUDV\RQODUÕQ�\DSÕOPDVÕQD�൴PNkQ�
WDQÕU��'HY6HF2SV¶D�|]J��SRO൴W൴ND�YH�SURVHG�UOHU൴Q�ROXúWXUXOPDVÕ�YH�\D\ÕQODQ-
PDVÕ�� NXUXOXúODUÕQ� E൴U�'HY2SV� RUWDPÕQGD� X\JXODPD� JHO൴úW൴UPH� KÕ]ÕQD� D\DN�
X\GXUPDVÕQD�RODQDN�WDQÕ\DFDNWÕU�

'HY6HF2SV�KDWWÕQGDN൴�RWRPDW൴N�J�YHQO൴N�YH�WHVW�DUDoODUÕ��൴QVDQ�KDWDVÕ�QHGH-
Q൴\OH� J�YHQO൴N� DoÕNODUÕQÕ� YH� J�YHQO൴N� NXVXUODUÕQÕ� D]DOWDUDN� JHQHO� J�YHQO൴÷൴�
HQ��VW�VHY൴\HOHUH�oÕNDUWDFDNWÕU��'HY6HF2SV¶WDN൴�J�YHQO൴N�൴]OHPH�YH�E൴OG൴U൴P�
V൴VWHPOHU൴�� \D]ÕOÕP� JHO൴úW൴UPH� \DúDP� G|QJ�V�� ER\XQFD� RWRPDW൴N� UDSRUODPD�
GHQHW൴P൴�VD÷ODU�YH�EX�GD�\DVDO�X\XPOXOXN�UDSRUODPDVÕQÕ��,62�������Y�E���NR-
OD\ODúWÕUPDNWDGÕU��*�YHQO൴N�PHWU൴NOHU൴Q൴�V�UHNO൴�൴]OHPHN��'HY2SV�HN൴SOHU൴Q൴Q�
J�YHQO൴N�NDUDUODUÕQÕ�WXWDUOÕ�E൴U�úHN൴OGH�൴\൴OHúW൴UPHOHU൴QH�YH�R\XQXQ�]൴UYHV൴QGH�
NDOPDVÕQD�RODQDN�WDQÕU�

8´WJ�

+HU�E൴U�V൴VWHP�YH�൴úOHP�NHQG൴�oHUoHYHV൴QGH�|]HOG൴U��%X�QHGHQOH�KHU�\D]ÕOÕP�
\DúDP�G|QJ�V�Q�Q�NHQG൴QH�KDV�\|QHW൴P�V�UHoOHU൴Q൴Q�ROPDVÕ�NDoÕQÕOPD]GÕU��
2UWDPÕQ�\DSÕVÕ�YH�oHú൴WO൴O൴÷൴��V൴VWHP�WDVDUÕPÕ�YH�E�\�NO�÷���V൴VWHP൴Q�P൴PDU൴�
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\DSÕVÕ��\D]ÕOÕP�WDVDUÕP�PRGHOOHU൴��U൴VN�EHO൴UWHoOHU൴�YH�G�]H\OHU൴�J൴E൴�IDNW|UOHU൴Q�
WDPDPÕ�EX�V�UHoOHUGH�HWN൴O൴�E൴UHU�IDNW|UG�U�

gUQHN�YHUPHN�JHUHN൴UVH��E൴U�ZHE�X\JXODPDVÕQGD�WHVW��\D\ÕQD�DOPD��൴]OHPH�
YE��W�P�V�UHoOHU�RWRPDW൴NOHúW൴U൴OHE൴O൴UNHQ��J|P�O��V൴VWHPOHUGH�ED]Õ�WHVW�YH�
SURVHG�UOHU� RWRPDW൴NOHúW൴U൴OHPH\HE൴O൴U�� %X� \�]GHQ� KHU� ൴N൴� V�UHo� IDUNOÕ� HOH�
DOÕQPDOÕGÕU�

%൴U�'HY6HF2SV� V�UHF൴Q൴� EDúDUÕOÕ� E൴U� úHN൴OGH� RWXUWDE൴OPHN� ൴o൴Q�� E൴UGHQ� ID]OD�
DúDPD\D�\D\ÕOPÕú�E൴U�\DNODúÕP�൴]OHQHE൴O൴U��gUQH÷൴Q��RWRPDW൴NOHúW൴UPHV൴�NROD\�
RODQ�J|UHYOHU�൴OH�EDúODQDUDN��DUGÕQGDQ�GDKD�NDUPDúÕN�YH�]RU�J|UHYOHU൴�GH�GkK൴O�
HGHUHN�'HY6HF2SV�ROXúWXUXODE൴O൴U�

7�P�V�UHF൴�E൴U�VHIHUGH�'HY6HF2SV¶D�JHo൴UPHN�\HU൴QH�൴ON�DúDPDGD�VDGHFH�GHU-
OHPH�YH�WHVW�DúDPDODUÕ�൴OH�EDúODPDN�G൴÷HU�DúDPDODU�൴o൴Q�GH�E൴U�GHQH\൴P�ROXú-
WXUDFDNWÕU��<HWHUO൴�VRQXo�YH�EHNOHQW൴�NDUúÕODQGÕ÷ÕQGD�VRQUDN൴�V�UHoOHUGH�GkK൴O�
HG൴OHUHN�WDP�E൴U�'HY6HF2SV�JHo൴ú൴�\DSÕODE൴O൴U�

6�UHo�WDVDUÕPÕ�൴o൴Q�³KHUNHVH�X\DQ�WHN�E൴U�o|]�P´�QH�\D]ÕN�N൴�P�PN�Q�GH÷൴O-
G൴U��+HU�\D]ÕOÕP�HN൴E൴Q൴Q�NHQG൴QH�|]J��JHUHNV൴Q൴POHU൴�YH�NÕVÕWODPDODUÕ�YH\D�
൴KW൴\DoODUÕ�EXOXQPDNWDGÕU��%DúODQJÕo�൴o൴Q�DúD÷ÕGDN൴�DGÕPODU�HQ�൴\൴�X\JXODPD�
O൴VWHV൴�RODUDN�UHIHUDQV�DOÕQDE൴O൴U�

x� 6�UHo�WDVDUÕPÕ��HN൴SOHU൴Q�RUWDN�E൴U�oDEDVÕ�൴OH�P�PN�Q�ROXU�
x� 6�UHoOHU൴Q�oR÷X�DUDoODU�YH� WHNQRORM൴OHUOH�RWRPDW൴NOHúW൴U൴OHE൴O൴U�ROPD-

OÕGÕU�
x� 'HY6HF2SV�\DúDP�G|QJ�V��\൴QHOHPHO൴�E൴U�NDSDOÕ�G|QJ�G�U��øON�EDú-

ODUGD�൴QVDQ�P�GDKDOHV൴�oR÷XQOXNWD�ROVD�GD�GDKD�VRQUD�V�UHF൴Q�ROJXQ-
OXN�G�]H\൴QH�YH�HN൴E൴Q�RWRPDV\RQGDN൴�J�YHQ�G�]H\൴QH�ED÷OÕ�RODUDN��
൴QVDQ�P�GDKDOHV൴�JHUHNW൴UHQ�\HUOHU൴Q�RWRPDW൴NOHúW൴U൴OPHV൴�WHUF൴K�HG൴O-
PHO൴G൴U�

x� <HWN൴�PHUNH]OHU൴�YH�RWRU൴WHOHU൴��\HWN൴OHQG൴UPH�V�UHoOHU൴Q൴�GH�P�PN�Q�
ROGX÷XQFD�RWRPDW൴NOHúW൴UPH\൴�G�ú�QPHO൴G൴U�

9JPSTQTON

0HYFXW� 'HY6HF2SV� DUDoODUÕ� VD\HV൴QGH� \D]ÕOÕP� \DúDP� G|QJ�V�QGH� \HU�
DODQ�E൴UoRN�J|UHY�൴QVDQ�P�GDKDOHV൴QH�JHUHN�GX\PDGDQ�RWRPDW൴N�KkOH�JH-
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W൴U൴OHE൴OPHNWHG൴U�� %൴UO൴NWH� oDOÕúPD\D� ൴PNkQ� WDQÕ\DQ� ൴ú� E൴UO൴÷൴� YH� ൴OHW൴ú൴P�
DUDoODUÕ�J൴E൴�G൴÷HU�'HY6HF2SV�DUDoODUÕ��YHU൴PO൴O൴÷൴�DUWWÕUPDN�൴o൴Q�൴QVDQ�HW-
N൴OHú൴P൴Q൴�NROD\ODúWÕUÕU�YH�WHúY൴N�HGHU��%D]Õ�'HY6HF2SV�DUDoODUÕ��EHO൴UO൴�E൴U�
\DúDP�G|QJ�V��DúDPDVÕQGD�E൴U�HWN൴QO൴÷H�\DUGÕPFÕ�ROPD\Õ�DPDoOD\DE൴O൴U��
gUQH÷൴Q�� JHO൴úW൴UPH� DúDPDVÕ� ൴o൴Q� E൴U�7�POHú൴N�*HO൴úW൴UPH�2UWDPÕ� �,'(��
HNOHQW൴V൴�YH\D�GHUOHPH�DúDPDVÕ� ൴o൴Q�VWDW൴N�X\JXODPD�J�YHQO൴N�VÕQDPD�YH�
WHVW�DUDoODUÕ��ED÷ÕPOÕ�SDNHW�J�YHQO൴N�GHQHW൴POHU൴�൴úOHW൴OHE൴O൴U��'HY6HF2SV�
DUDoODUÕ�൴OH�WHN�VHIHUGH�E൴U�E൴OHúHQ൴�YH\D�V൴VWHP൴�HOOH�D\DUODPDN�\HU൴QH�\D-
SÕODQGÕUPD�GRV\DODUÕQGDQ�ID\GDODQÕODE൴O൴U�YH�E|\OHFH� WHNUDU� WHNUDU�NXOOD-
QÕODE൴O൴U��

$OW\DSÕ�\DSÕODQGÕUPD�GRV\DODUÕ��'HY6HF2SV�DUDFÕ�\DSÕODQGÕUPD�NRPXW�GRV-
\DODUÕ� YH� X\JXODPD� oDOÕúPD� ]DPDQÕ� \DSÕODQGÕUPD� NRPXW� GRV\DODUÕ�$OW\D-
SÕ�RODUDN�.RG��,D&��RODUDN�DGODQGÕUÕOÕU��,D&�൴OH�D\QÕ�\DNODúÕPÕ�EHQ൴PVH\HQ�
J�YHQO൴N� HN൴SOHU൴�� J�YHQO൴N� SRO൴W൴NDODUÕQÕ� GR÷UXGDQ� \DSÕODQGÕUPD� NRGXQD�
SURJUDPODPDQÕQ�\DQÕ�VÕUD��.RG�RODUDN�*�YHQO൴N��6D&��RODUDN�DGODQGÕUÕODQ�
J�YHQO൴N�X\XPOXOX÷X�GHQHW൴P൴�YH�NRGXQX�NRG�RODUDN�X\JXODU��+HP�,D&�KHP�
GH�6D&�\D]ÕOÕP�RODUDN�GH÷HUOHQG൴U൴O൴U�YH�WDVDUÕP��JHO൴úW൴UPH��V�U�P�NRQWUR-
O���HPVDO�GH÷HUOHQG൴UPHV൴��VWDW൴N�DQDO൴]�YH�WHVW�J൴E൴�W൴W൴]�\D]ÕOÕP�JHO൴úW൴UPH�
V�UHoOHU൴QGHQ�JHoHU�

������ )*;8*(458�-&99.

7�P�'HY6HF2SV�\DúDP�G|QJ�V��ER\XQFD�\HU�DODQ�HWN൴QO൴NOHU൴�YH�൴úOHPOHU൴�
\|QHWPHN�� ൴]OHPHN� YH� WHVW� HWPHN� ൴o൴Q� E൴UoRN� DUDo� NXOODQÕOPDNWDGÕU��%X�
DUDoODU� ൴KW൴\Do� GX\XODQ� W�P� HWN൴QO൴NOHU൴� GH� RWRPDW൴NOHúW൴UHUHN� ED÷ÕPOÕ-
OÕNODUÕ� RUWDGDQ� NDOGÕUPD\Õ� DPDoODU�� +DW� �øQJ�� S൴SHO൴QH�� RODUDN� DGODQGÕ-
UDE൴OHFH÷൴P൴]�EX�V�UHoWH�W�P�൴úOHPOHU�E൴U�G�]HQ�൴oHU൴V൴QGH�YH�EHO൴UO൴�E൴U�
൴O൴úN൴� ED÷Õ� ൴OH� E൴UE൴U൴Q൴� ൴]OHPHNWHG൴U�� 7�P� EX� V�UHoOHU൴Q� \HU� DOGÕ÷Õ� DNÕú�
ùHN൴O�����¶GH�J|VWHU൴OP൴úW൴U��%X�DNÕúWD�JHQHO�RODUDN��o� IDUNOÕ�DOW�DúDPD-
GDQ�EDKVHG൴OHE൴O൴U��%XQODU�³3ODQODPD´��³*HO൴úW൴UPH´�YH�³hUHW൴P´�RODUDN�
VÕQÕIODQGÕUÕODE൴O൴U�� +HU� E൴U� DúDPD� ൴o൴Q� IDUNOÕ� DUDoODU� YH� DOW\DSÕODU� NXOOD-
QÕOPDVÕ�V|]�NRQXVX�RODE൴OPHNWHG൴U��'HY6HF2SV¶WDQ�EDKVHGHUNHQ�'HY2SV�
൴OH�E൴UO൴NWH�G�ú�QPHN�JHUHN൴U��$úD÷ÕGDN൴�JUDI൴N�WHPHO�G�]H\GH�EX�V൴VWHP൴�
J|VWHUPHNWHG൴U�
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5QFSQFRF

3ODQODPD�DúDPDVÕ��SURMH�൴OH�൴OJ൴O൴�PDO൴\HWOHU൴Q��]DPDQ�o൴]HOJHOHU൴Q൴Q��U൴VNOHU൴Q��
NDO൴WH�EHNOHQW൴OHU൴Q൴Q�YH�VRUXQODUÕQ�\|QHW൴OPHV൴QGH�\DUGÕPFÕ�RODQ�IDDO൴\HWOHU൴�
൴oHU൴U��%X�IDDO൴\HWOHU�DUDVÕQGD�൴ú�JHUHNV൴Q൴P൴�GH÷HUOHQG൴UPHV൴�YH�EHO൴UOHQPHV൴��
SURMH�SODQÕQÕQ�ROXúWXUXOPDVÕ��U൴VN�YH�I൴]൴E൴O൴WH�DQDO൴]OHU൴Q൴Q�\DSÕOPDVÕ��൴ú�JH-
UHNV൴Q൴POHU൴Q൴Q�WRSODQPDVÕ��V൴VWHP�WDVDUÕPÕQÕQ�\DSÕOPDVÕ��൴ú�V�UHoOHU൴Q൴Q�ROXú-
WXUPDVÕ��'HY6HF2SV¶XQ�WDVDUÕPÕ�J൴E൴�NRQXODU�\HU�DOPDNWDGÕU��%DV൴W�DQODPGD�
J�YHQO൴N�DQDO൴]OHU൴Q൴Q�\DSÕOPDVÕ��WHVWOHU൴Q�QHUHGH��QDVÕO�YH�QH�]DPDQ�\DSÕOD-
FD÷Õ�൴OH�൴OJ൴O൴�VHQDU\RODUÕQ�YH�SODQODUÕQ�ROXúWXUXOPDVÕ��WHVW�NDEXO�NU൴WHUOHU൴Q൴Q�
EHO൴UOHQPHV൴�� SRO൴W൴NDODUÕQ� YH� WHKG൴W�PRGHOOHU൴Q൴Q� ROXúWXUXOPDVÕ� DúDPDODUÕQÕ�
൴oHUPHNWHG൴U�

'HY6HF2SV¶QXQ� \DúDP� G|QJ�V�� ER\XQFD� SODQ� DúDPDVÕ� WHNUDUODQPDNWDGÕU��
.U൴W൴N�YH�HQ�oRN�|QHPH�VDK൴S�IDNDW�HQ�G�ú�N�NDEXO�HG൴OHE൴O൴U�YH\D�X\JXODQD-
E൴O൴U�E൴U�G�]H\GH��U�Q�JHO൴úW൴UPHN�DPDoODQPDOÕGÕU��$UGÕQGDQ��P�PN�Q�ROGX-
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÷XQFD�KÕ]OÕ�E൴o൴PGH�JHU൴�E൴OG൴U൴P�G|QJ�V��V�UHF൴QH�J൴U൴OPHO൴G൴U��EX�\|QWHP�
D\QÕ�]DPDQGD�³<DOÕQ�*HO൴úW൴UPH´���PHWRGRORM൴V൴QGH�GH�|QHU൴OPHNWHG൴U��

'HY6HF2SV¶WD�SODQODPD�\DSÕVÕ��E൴U�G൴]൴�൴OHW൴ú൴P��൴ú�E൴UO൴÷൴��SURMH�\|QHW൴P൴�YH�
GH÷൴ú൴NO൴N�\|QHW൴P൴�DUDoODUÕQÕ�NXOODQDUDN�SODQ�DúDPDVÕQGDN൴�IDDO൴\HWOHU൴�GHV-
WHNOHU��%X�DúDPDGD��൴ú�DNÕúODUÕQÕQ�WDP�RODUDN�RWRPDW൴NOHúW൴U൴OPHV൴�V|]�NRQXVX�
ROPDVD�GD�NXOODQÕODQ�DUDoODU�൴OH�൴QVDQ�HWN൴OHú൴POHU൴QH�GHVWHN�ROXU�YH�HN൴S�YH-
U൴PO൴O൴÷൴Q൴�DUWWÕUÕU�

,JQNĒYNWNR

ùHN൴O�����¶GD�J|VWHU൴OHQ�E൴U�\D]ÕOÕP��UHW൴P�KDWWÕ��൴QVDQ�P�GDKDOHV൴Q൴Q�HQ�D]�
ROGX÷X��E൴U�G൴]൴�DUDo��൴úOHP�൴ú�DNÕúÕ��NRPXW�GRV\DODUÕ��VHQDU\RODU�YH�V൴VWHPOHU�
൴OH�GRQDWÕOPÕú�E൴UGHQ�ID]OD�KDW�൴oHU൴U��*HO൴úW൴UPH��ROXúWXUPD��WHVW�HWPH��\D\ÕQ-
ODPD�YH�WHVO൴P�HWPH�DúDPDODUÕQGDN൴�IDDO൴\HWOHU൴�RWRPDW൴N�KkOH�JHW൴U൴U��

<D]ÕOÕP��UHW൴P�KDWWÕQGD�NXUXODQ�RUWDPODU�YH�V൴VWHPOHU��³.RG�2ODUDN�$OW\DSÕ�
�øQJ�� ,QIUDVWUXFWXUH�DV�D�&RGH�±� ,D&�´�NRPXW�GRV\DODUÕ\OD�G�]HQOHQPHO൴G൴U��
<D]ÕOÕP��UHW൴P�KDWWÕ� WDVDUODQÕUNHQ� E൴UGHQ� ID]OD� SURMH� ൴o൴Q� \D]ÕOÕP��UHW൴P൴Q൴�
RWRPDW൴NOHúW൴UHE൴OHFHN�\HWHQHNOHUGH�ROPDOÕGÕU��3UDW൴NWH�IDUNOÕ�RUWDP�YH�X\JX-
ODPDODU�൴o൴Q�IDUNOÕ��UHW൴P�KDWODUÕ�ROXúWXUXOPDVÕ�|QHU൴OPHNWHG൴U��%൴U�X\JXODPD�
IDUNOÕ��UHW൴P�KDWODUÕQGDQ�JHOHQ�oÕNWÕODU�൴OH�E�W�QOHúW൴U൴OHE൴O൴U�

đJPNQ�������>F_æQæR��WJYNR�-FYYæSIFPN�9JRJQ�2NRFWN�@��B
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<D]ÕOÕP�hUHW൴P�+DWWÕ�� X\JXODPD� NRGODUÕQÕ� YH� DOW\DSÕ� RODUDN� NRGODUÕ� JH-
O൴úW൴UHQ�JHO൴úW൴UPH�HN൴SOHU൴��WHVW�VHQDU\RODUÕQÕ�JHO൴úW൴UHQ�NRG�NDO൴WH�NRQWURO�
HN൴SOHU൴�YH�³.RG�2ODUDN�*�YHQO൴N´�\DSÕODUÕQÕ�JHO൴úW൴UHQ�J�YHQO൴N�HN൴SOHU൴�
൴OH�EDúODU��

Ƽ>F_æQæR��WJYNR�-FYYæƽ�GT^ZSHF��R´RP´S�NXJ�4(.�4UJS�(TSYFN�
SJW� .SNYFYN[J� GP_�� MYYUX���TUJSHTSYFNSJWX�TWL�KFV��� XYFSIFWYQFWæ�
NQJ�Z^ZRQZ�[J^F�PZWZRXFQ�TQFWFP�L´[JSQNÕN�FWYYæWæQRæĒ��YJXY�JINQ�
RNĒ�[J�L´[JSQNP�JPNUQJWN�YFWFKæSIFS�TSF^QFSRæĒ�PFUXF^æHæQFW�åSL��
HTSYFNSJWX��PZQQFSRFQæIæW�

Yen൴�JHO൴úW൴U൴OHQ�NRG�YH�NRPXW�GRV\DODUÕ�<D]ÕOÕP�)DEU൴NDVÕ¶QÕQ�NRG�GHSRVXQD�
YH\D�DPEDUÕQD� ൴úOHQG൴÷൴QGH���UHW൴P�KDWWÕ�RWRPDV\RQX�GHYUH\H�J൴UHU��%൴UGHQ�
ID]OD�V�UHNO൴�HQWHJUDV\RQ��&,��KDWWÕ�RODE൴O൴U��gUQHN�YHUPHN�JHUHN൴UVH��V�UHNO൴�
HQWHJUDV\RQ�KDWODUÕQGDQ�E൴U൴�-DYD6FU൴SW�NRPXWODUÕQÕ� ൴úOHUNHQ��G൴÷HU൴�E൴U�ZHE�
X\JXODPDVÕ�൴o൴Q�IDUNOÕ�DUDo�YH�NRPXWODU�൴OH�|Q�\�]�V൴VWHP൴Q൴�൴úOH\HE൴O൴U��6�UHN-
O൴�HQWHJUDV\RQ�KDWWÕ��NRGX�ROXúWXUDUDN�YH�\HUHO��U�Q�GHSRVXQGDQ�ED÷ÕPOÕOÕNODUÕ�
��o�QF��WDUDI�N�W�SKDQHOHU�J൴E൴��൴OJ൴O൴�NRGD�HNOH\HUHN�DOW�V൴VWHPH�V�UHNO൴�HQ-
WHJUDV\RQ�\ROX\OD�UHKEHUO൴N�HGHU�

$\UÕFD��E൴U൴P� WHVWOHU൴�� VWDW൴N�NRG�DQDO൴]൴�� IRQNV൴\RQHO� WHVWOHU��DUD\�]� WHVWOHU൴��
G൴QDP൴N�NRG�DQDO൴]൴�YE��J൴E൴�JHO൴úW൴UPH�YH�WHVW�RUWDPODUÕQGD�WHVWOHU�JHUoHNOHú-
W൴U൴U��

6�UHNO൴�HQWHJUDV\RQ�KDWWÕ�NRQWURO�NDSÕODUÕ��øQJ��FRQWURO�JDWHV��SRO൴W൴NDODUÕQÕ�JH-
oHQ�DOW�V൴VWHPOHU���UHW൴P�|QFHV൴�RUWDPD�WDúÕQÕU��%X�DúDPDGD�³6�UHNO൴�'D÷ÕWÕP�
+DWWÕ´�NRQWURO��GHYUDOÕU��%X�RUWDPGD�SHUIRUPDQV�WHVWOHU൴��NDEXO�WHVW൴��J�YHQO൴N�
X\XP�WDUDPDVÕ�YE��J൴E൴�GDKD�ID]OD�NDSVDPOÕ�WHVW�YH�J�YHQO൴N�WDUDPDVÕ�\DSÕOÕU��
6�UHNO൴�'D÷ÕWÕP�+DWWÕ��NRQWURO�QRNWDVÕ�YH\D�NDSÕVÕ�SRO൴W൴NDODUÕ�NDUúÕODQGÕ÷ÕQGD�
Q൴KD൴��U�Q�SDNHW൴Q൴�\D\ÕQODQDQ��U�Q�GHSRVXQD�J|QGHU൴U�YH�WHVO൴P�HGHU�

<D]ÕOÕP�hUHW൴P�+DWWÕQÕQ�EX�úHN൴OGH�SODQODQPDVÕ�YH� ൴úOHW൴OPHV൴�E൴UoRN�ID\GD�
VD÷ODPDNWDGÕU��%XQODUGDQ�ED]ÕODUÕ�ú|\OH�VÕUDODQDE൴O൴U�

�x 1൴KD൴��U�Q�Q�NDO൴WHV൴�YH�WXWDUOÕOÕ÷Õ�JDUDQW൴�HG൴OP൴ú�ROXU�
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�x hU�Q�Q�P�úWHU൴\H�XODúWÕUÕOPDVÕ�൴o൴Q�JHoHQ�V�UH�NÕVDOÕU�
�x 9HU൴PO൴O൴N�DUWDU��KDWDODU�D]DOÕU��PDO൴\HW�G�úHU�
�x 5DSRUODPD�YH�V�UHo�DQDO൴]OHU൴�NROD\ODúÕU�
�x *|U�Q�UO�N�DUWDU�YH�HUNHQ�P�GDKDOH�൴PNkQÕ�\DUDWÕOÕU�
�x <|QHW൴ú൴P�IDDO൴\HWOHU൴�EDV൴WOHú൴U��GDKD�NROD\�\|QHW൴O൴U�KkOH�JHO൴U�

4UJWFX^TS

%൴U�|QFHN൴�V�UHoWH�\D\ÕQODQPÕú�YH�WDPDPODQPÕú�RODQ�\D]ÕOÕP��U�Q���\D\ÕQ-
ODQPÕú�YH�WDPDPODQPÕú��U�Q�KDYX]XQGDQ�DOÕQÕU�YH�GD÷ÕWÕOÕU��%X�HVQDGD�JHU-
oHNOHúHQ�W�P�൴úOHPOHU�� ൴úOHP�PRQ൴W|UOHU൴�YH�J�YHQO൴N�PRQ൴W|UOHU൴� ൴OH�V�UHNO൴�
WDN൴S�HG൴O൴U��

hUHW൴P�RSHUDV\RQ�DUDoODUÕ��GD÷ÕWÕP��RSHUDV\RQODU�YH�൴]OHPH�IDDO൴\HWOHU൴Q൴�NR-
OD\ODúWÕUPD\Õ�YH�RWRPDW൴NOHúW൴UPH\൴�DPDoODPDNWDGÕU��$UDoODU��V൴VWHP൴Q�IRQN-
V൴\RQHO�JHUHNV൴Q൴POHU൴QH�YH�EXQODUÕQ��UHW൴P�RUWDPÕ�DOW\DSÕVÕQD�X\JXQOX÷XQD�
J|UH�VHo൴OPHO൴G൴U�

������ )*;8*(458�&7&�1&7.

5QFSQFRF�&IæRæ

$úD÷ÕGDN൴� O൴VWHGH�SODQODPD�V�UHF൴QH�\DUGÕPFÕ�RODE൴OHFHN�ED]Õ�DUDoODUÕ� O൴VWH-
OHPHNWHG൴U��%X�DUDoODU�E൴U�'HY6HF2SV�HNRV൴VWHP൴QGH�\DSÕODQGÕUPD�YH�GH÷൴-
ú൴NO൴N�\|QHW൴P൴��V൴VWHP�YH�\D]ÕOÕP�WDVDUÕPODUÕ��NDO൴WH�YH�J�YHQO൴N�WHVWOHU൴�൴o൴Q�
JHUHNO൴�RODQ�SODQODPD�GHVWHN�\D]ÕOÕPODUÕGÕU��%X�DUDoODUÕQ�\|QHW൴P�YH�NXOODQÕ-
PÕQGD�SRO൴W൴ND�YH�SURVHG�UOHU൴Q�X\JXODQPDVÕ�JHUHNHE൴O൴U�

:^LZQFRF�>FĒFR�)®SL´X´�>®SJYNR�&WF�QFWæ

8\JXODPD�\DúDP�G|QJ�V���8<'��\|QHW൴P൴��E൴U�X\JXODPDQÕQ�\DúDP�G|QJ�-
V�Q���WDVDUÕPÕQGDQ�NXOODQÕP�|PU�Q�Q�VRQXQD�NDGDU�\|QHWHQ�N൴ú൴OHU��DUDoODU�
YH� V�UHoOHUG൴U��8<'��SURMH� \|QHW൴P൴�� JHUHNV൴Q൴P�\|QHW൴P൴�� \D]ÕOÕP�JHO൴ú-
W൴UPH��WHVW�YH�NDO൴WH�J�YHQFHV൴��GD÷ÕWÕP�YH�EDNÕP�J൴E൴�oHú൴WO൴�G൴V൴SO൴QOHUGHQ�
ROXúXU�
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8\JXODPD�\DúDP�G|QJ�V��\|QHW൴P൴��\D]ÕOÕPÕQ�]DPDQ� ൴o൴QGH�\|QHW൴OPHV൴QH�
\DUGÕPFÕ�ROXUNHQ�\D]ÕOÕP�JHO൴úW൴UPH�൴o൴Q�GH�E൴U�oHUoHYH�VD÷ODU��8<'�X\JXOD-
PDODUÕQÕ�WDN൴S�HWPHN��E൴U�I൴NU൴�X\JXODPD\D�G|Q�úW�UPHN�൴o൴Q�KDI൴I��|QFHGHQ�
ROXúWXUXOPXú�E൴U�SODQ�NXOODQÕU�

$úD÷ÕGD�W�P�EX�V�UHoOHU൴Q�\|QHW൴OPHV൴QGH�NXOODQÕODE൴OHFHN�ED]Õ�DUDo�YH�\D]Õ-
OÕPODU�YHU൴OP൴úW൴U�

�x -,5$
�x 0൴QJOH
�x 7UHOOR
�x 9൴VXDO6WXG൴R�7)6
�x $]XUH�'HY2SV
�x %DVHFDPS
�x $:6�&RGH3൴SHO൴QH

9FPæR�[J�*PNU�>®SJYNR�&WF�QFWæ

0XWODND�VHVO൴�YH�J|U�QW�O��J|U�úPH�\HWHQH÷൴�RODQ�DUDoODU�WHUF൴K�HG൴OPHO൴G൴U��
'RV\D�YH�HNUDQ�SD\ODúÕPÕ�\DSÕODE൴OHQ��oHú൴WO൴�Z൴N൴�|]HOO൴NOHU൴QH�VDK൴S��WDNY൴P�
YE��X\JXODPDODUÕ�RODQ�DUDoODU�SODQODPD�DúDPDVÕQGD�JHUHNHQ� W�P�൴KW൴\DoODUÕ�
VD÷OD\DFDNWÕU��%X�W�U�DUDoODU�WDNÕP�YH�HN൴SOHU൴Q�PRW൴YDV\RQ�YH�YHU൴PO൴O൴÷൴QGH�
F൴GG൴� E൴U� DUWÕú� VD÷OD\DFDNWÕU�� %X� DUDoODUD� |UQHN� RODUDN� DúD÷ÕGD� O൴VWHOHQHQOHU�
YHU൴OHE൴O൴U�

�x 6ODFN
�x +൴S&KDW
�x )ORZGRFN
�x 0൴FURVRIW�7HDPV
�x 1HVWRU
�x /൴WD

'NQLN�[J�9JHW´GJ�5F^QFĒæR�&WF�QFWæ

7DNÕPODUÕQ�YH\D�HN൴SOHU൴Q�JHUHN�|QFHGHQ�HG൴QP൴ú�ROGXNODUÕ�E൴OJ൴�YH�WHFU�EHOHU�
JHUHNVH�PHYFXW�JHO൴úW൴U൴P�DúDPDODUÕQGD�HG൴QG൴NOHU൴�WHFU�EH�YH�E൴OJ൴�E൴U൴N൴POH-
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U൴Q൴�SD\ODúPDODUÕQD��WDUWÕúPDODUÕQD�YH�VRUX�FHYDS�úHNO൴QGH�o|]�P�DUDPDODUÕQD�
RODQDN�WDQÕ\DQ�\D]ÕOÕP�YH\D�X\JXODPDODUGÕU��%X�DUDoODUD�|UQHN�RODUDN�DúD÷ÕGD�
O൴VWHOHQHQOHU�YHU൴OHE൴O൴U�

�x -,5$
�x 0൴QJOH
�x 7UHOOR
�x 9൴VXDO6WXG൴R�7)6
�x $]XUH�'HY2SV
�x %DVHFDPS

8TWZS�[J�-FYF�å_QJRJ�&WF�QFWæ

'HY2SV¶GDN൴�DUDoODUD�EHQ]HU�úHN൴OGH�NXOODQÕODE൴OHQ�DUDoODUGÕU��6RUXQ�൴]OHPH�
DUDoODUÕ��V�UHNO൴�HQWHJUDV\RQ�V�UHNO൴�WHVO൴P�ERUX�KDWODUÕGD�PH\GDQD�JHOHQ�GH-
÷൴ú൴NO൴NOHU൴�YH�J�YHQO൴N�VRUXQODUÕQÕQ�WDN൴S�HG൴OHE൴OPHV൴QH�൴PNkQ�WDQÕU��$úD÷Õ-
GD��PHYFXW�HQ�SRS�OHU�DUDoODUGDQ�ED]ÕODUÕ�YHU൴OP൴úW൴U�

�x :K൴WH6RXUFH
�x $]XUH�'HY2SV
�x %XJ]൴OOD
�x -൴UD
�x 0DQW൴V
�x 7UDF
�x 2YHU2SV
�x <RX7UDFN

9JMINY�2TIJQQJRJ�&WF�QFWæ

'HY6HF2SV�WHKG൴W�PRGHOOHPHV൴��J�YHQO൴÷൴Q�JHO൴ú൴P൴Q�൴ON�DúDPDODUÕQGDQ�൴W൴ED-
UHQ�G൴NNDWH�DOÕQPDVÕQÕ�VD÷OD\DQ�E൴U�RUJDQ൴]DV\RQ�N�OW�U�G�U��7HKG൴W�PRGHOOH-
PHV൴��N|W�\H�NXOODQÕODE൴OHFHN�J�YHQO൴N�]D\ÕÀÕNODUÕQÕ�EXOPDN�YH�YXUJXODPDN�
൴o൴Q�E൴U�VDOGÕUJDQÕQ�PHUFH÷൴\OH�X\JXODPDODUD�EDNPDNWDGÕU��<D]ÕOÕP�JHO൴úW൴UPH�
\DúDP�G|QJ�V��ER\XQFD�SRWDQV൴\HO�WHKG൴WOHU൴�WHVS൴W�HGHUHN�J�YHQO൴N��VRQUDGDQ�
G�ú�Q�OPHN�\HU൴QH�|QFHO൴N�KkO൴QH�JHO൴U�YH�J�YHQO൴N�YH�JHO൴úW൴UPH�HN൴SOHU൴QH�
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]DPDQ�YH�SDUD�WDVDUUXIX�VD÷ODU��%X��J�YHQO൴÷൴Q�N�OW�U�Q�E൴U�SDUoDVÕ�ROPDVÕQD�
\DUGÕPFÕ�RODUDN�E൴U�'HY6HF2SV�oDOÕúPD�RUWDPÕQÕQ�WHPHO൴Q൴�ROXúWXUXU��$\UÕFD��
WHKG൴W�PRGHOOHPH��HN൴SOHU൴Q�E൴UE൴UOHU൴Q൴Q�UROOHU൴Q൴��KHGHÀHU൴Q൴�YH�DFÕ�QRNWDODUÕ-
QÕ�GDKD�൴\൴�DQODPDODUÕQD�YH�|÷UHQPHOHU൴QH�\DUGÕPFÕ�ROXU��EX�GD�GDKD�DQOD\ÕúOÕ�
YH�൴ú�E൴UO൴No൴�E൴U�RUJDQ൴]DV\RQ�ROXúWXUPD\D�൴PNkQ�VD÷ODU��$úD÷ÕGD�WHKG൴W�PR-
GHOOHPHV൴QGHQ�NXOODQÕODE൴OHFHN�ED]Õ�DUDoODU�O൴VWHOHQP൴úW൴U�

�x &$3(&
�x ,U൴XV5൴VN
�x /DUU\�2VWHUPDQ¶V�7KUHDW�0RGHO൴QJ
�x 0൴FURVRIW�6'/�7KUHDW�0RGHO൴QJ�7RRO
�x 6HD6SRQJH
�x 7KUHDW�5൴VN�0RGHO൴QJ
�x 7KUHDW�3OD\�%RRN
�x 7KUHDW�6SHF

,JQNĒYNWNR�&IæRæ

*HO൴úW൴UPH�YH\D�JHO൴úW൴U൴P�DúDPDVÕQGD��SHN�oRN�J�YHQO൴N�GHQHW൴POHU൴Q൴Q�JHU-
oHNOHúW൴U൴OPHV൴Q൴�VD÷OD\DQ�E൴UoRN�DUDo�YH�\|QWHP�EXOXQPDNWDGÕU��%�W�QOHú൴N�JH-
O൴úW൴UPH�RUWDPODUÕQÕQ��,'(��oR÷XQGD�E�W�QOHú൴N�RODUDN�JHOHQ�NRG�J�YHQO൴N�DQD-
O൴]�PRG�OOHU൴�EXOXQPDNWDGÕU��%XQODUÕQ�KDU൴F൴QGH�D\UÕFD�VDWÕODQ�YH\D�DoÕN�ND\QDN�
NRGOX�RODUDN�VXQXODQ��o�QF��WDUDI�\D]ÕOÕP�YH�DUDo�VHWOHU൴�GH�NXOODQÕODE൴O൴U��

<D]ÕOÕP�JHO൴úW൴U൴P�HVQDVÕQGD�D\QÕ�]DPDQGD�oDSUD]�NRG�J|]GHQ�JHo൴UPH�IDDO൴-
\HWOHU൴Q൴Q�GH�JHUoHNOHúW൴U൴OPHV൴QH�RODQDN�WDQÕ\DQ�DUDoODUGDQ�ID\GDODQÕODE൴O൴U���
%X�DUDoODU�oR÷X�]DPDQ�SODQODPD�DúDPDVÕQGD�GD�NXOODQÕODQ�E�W�QOHú൴N�'HY6H-
F2SV�KDWWÕ�\|QHW൴P�DUDoODUÕ�൴oHU൴V൴QGH�\HU�DOPDNWDGÕU�

<D]ÕOÕP�JHO൴úW൴U൴P൴Q൴Q�WDPDPODQPDVÕ�YH�ND\QDN�NRG�GHSRVXQD�J|QGHU൴OPHV൴�
൴OH�ND\QDN�NRG�GHSRVXQGD�GD�EHQ]HU�úHN൴OGH�VWDW൴N�NRG�J�YHQO൴N�DUDoODUÕ�൴OH�
NRG�DQDO൴]OHU൴�\DSÕOPDOÕGÕU��$úD÷ÕGDN൴�DUDoODUÕQ�SHN�oR÷X�KHP�,'(�KHP�GH�
ND\QDN�NRG�GHSRVXQGD�VWDW൴N�NRG�DQDO൴]൴�\DSPD�\HWHQHNOHU൴QH�VDK൴SW൴U�

�x 6RQDU4XEH
�x 0൴FURVRIW�9൴VXDO�6WXG൴R�6'/
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�x 0൴FURIRFXV�)RUW൴I\�6&$
�x )ODZI൴QGHU
�x *UDXG൴W
�x 5,36
�x 9DXOW
�x 6Q\N
�x &RGDF\
�x 9HUDFRGH
�x 2ZDVS�YH�1SP�$UDoODUÕ
�x *൴W�6HFUHW
�x 7DO൴VPDQ
�x *൴W�+RXQG

)JWQJRJ�[J�4QZĒYZWRF�&IæRæ

2WRPDW൴N�GHUOHPH�YH�ROXúWXUPD�DUDoODUÕ�X\JXODPDODUÕQ��VHUY൴VOHU൴Q�YH�N�W�S-
KDQHOHU൴Q�X\JXODPD�SDNHWOHU൴QH�G|Q�úW�U�OPHV൴Q൴�VD÷ODUODU��%X�DúDPDGD�GHU-
OHQHE൴O൴U�NRGODU�൴o൴Q�VWDW൴N�NRG�DQDO൴]OHU൴�\DSÕODE൴O൴U��GHUOHQPHV൴QH�JHUHN�ROPD-
\DQ�\D]ÕOÕP�YH�X\JXODPDU�൴o൴Q�൴VH�³/൴QWHU´�RODUDN�DGODUÕODQ�X\JXODPDODU�൴OH�
VWDW൴N�NRG�DQDO൴]OHU൴�JHUoHNOHúW൴U൴OHE൴O൴U��$\UÕFD�EX�DUDoODU��X\JXODPDQÕ]GD�NXO-
ODQÕODQ�J�YHQV൴]�N�W�SKDQHOHU൴�WDQÕPODPDN�YH�\HQ൴OHU൴\OH�GH÷൴úW൴UPHN�൴o൴Q�GH�
NXOODQÕODE൴O൴UOHU��%XUDGD�NXOODQÕODFDN�RODQ�DUDoODU�JHQHOO൴NOH�JHO൴úW൴U൴P�DGÕPÕ�
൴OH�EHQ]HUO൴NOHU�WDúÕPDNWDGÕU��)DUNOÕ�RODUDN�DúD÷ÕGDN൴�DUDo�VHWOHU൴�NXOODQÕODE൴O൴U�

�x &KHI�,QVSHF
�x 1HVVXV
�x 1H[XV
�x $]XUH�'HY2SV
�x 'HSHQGHQF\�&KHFN
�x 5HTX൴UHV�൴R
�x 5HW൴UH�MV
�x %DQG൴W
�x 5൴SV
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9JXY�&IæRæ

7HVW�DUDoODUÕ��\D]ÕOÕP�JHO൴úW൴UPe \DúDP�G|QJ�V��ER\XQFD�V�UHNO൴O൴N�DU]�HGHU��
7HVW�IDDO൴\HWOHU൴��EXQODUOD�VÕQÕUOÕ�ROPDPDN��]HUH��E൴U൴P�WHVW൴��IRQNV൴\RQHO�WHVW��
HQWHJUDV\RQ�WHVW൴��V൴VWHP�WHVW൴��UHJUHV\RQ�WHVW൴��NDEXO�WHVW൴��SHUIRUPDQV�WHVW൴�YH�
oHú൴WO൴�J�YHQO൴N�WHVWOHU൴Q൴�൴oHUHE൴O൴U��

+HU�HN൴S�൴VWHUVH�NHQG൴�WHVW�NDOÕSODUÕQÕ�VHoHE൴O൴U�YH�\D]ÕOÕPODUÕQÕQ�YH�RUWDPODUÕ-
QÕQ�൴KW൴\DoODUÕQD�ED÷OÕ�RODUDN�E൴UNDo�WHVW൴�E൴UOHúW൴UHE൴O൴U��7�P�WHVWOHU��D\UÕQWÕOÕ�
WHVW�SURVHG�UOHU൴��WHVW�VHQDU\RODUÕ�YH�WHVW�YHU൴OHU൴�JHO൴úW൴UHQ�WHVW�JHO൴úW൴UPH�൴OH�
EDúODU��2WRPDW൴N�WHVW��EHO൴UO൴�E൴U�WHVW�DUDFÕ��]HU൴QGH�E൴U�G൴]൴�WHVW�NRPXW�GRV\DVÕ�
oDOÕúWÕUÕODUDN�YH\D�E൴U�G൴]൴�WHVW�VHQDU\RVX�oDOÕúWÕUÕODUDN�൴QVDQ�P�GDKDOHV൴�ROPD-
GDQ�\�U�W�OHE൴O൴U��ø\൴�E൴U�'HY6HF2SV¶WD�൴VWHQ൴OHQ�WDP�RWRPDV\RQ�ROVD�GD�ED]Õ�
GXUXPODUGD�HOOH�WHVWOHU൴Q�\�U�W�OPHV൴�GH�JHUHNHE൴O൴U��7HVW�DGÕPÕQGD�\DSÕODFDN�
WHVWOHU�VWDW൴N�YH\D�G൴QDP൴N�RODE൴O൴U��$úD÷ÕGDN൴�DUDoODU�O൴VWHV൴QGH�WHVW�DGÕPÕQGD�
NXOODQÕODE൴OHFHN�ED]Õ�DUDoODUD�\HU�YHU൴OP൴úW൴U�

�x :HE,QVSHFW
�x $FXQHW൴[
�x &RQWUDVW�6HFXU൴W\
�x 6XFXU൴
�x 1HW6SDUNHU
�x 2ZDVS�=$3
�x &KHFNPDU[
�x *DXQW,W
�x -8Q൴W
�x 7HVW1*
�x 6HOHQ൴XP
�x 6RDS8,
�x 0൴FURIRFXV�8Q൴I൴HG�)XQFW൴RQDO�7HVW
�x ,%0�5DW൴RQDO�)XQFW൴RQDO�7HVWHU

8´W´R�>F^æSQFRF�[J�)FÕæYæR�9JXQNR�&IæRæ

6�U�P� \D\ÕQODPD� YH� WHVO൴P� DúDPDVÕQGD�� W�P� GHUOHQP൴ú� YH\D� SDNHWOHQP൴ú�
\D]ÕOÕP�YH�൴OJ൴O൴�DOW\DSÕ�E൴OHúHQOHU൴Q൴Q�J�YHQO൴N�GHQHW൴POHU൴Q൴Q�\DSÕOPDVÕQD��
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X\JXODPDODU� ൴oHU൴V൴QGHN൴��NRQI൴J�UDV\RQODUÕQ�GHQHWOHQPHV൴QH�\DUGÕPFÕ�RODQ�
DUDoODGÕU��

%൴U�\D]ÕOÕPÕQ�oÕNWÕVÕ�oRN�IDUNOÕ��U�Q�GHSRODUÕQGD�EDUÕQGÕUÕODE൴O൴U��$\QÕ�]DPDQ-
GD�E൴UGHQ�ID]OD�GD÷ÕWÕP�YH�oDOÕúWÕUPD�RUWDPÕ�GD�EXOXQDE൴O൴U��dHú൴WO൴�NDSVD\ÕFÕ-
ODU�൴OH�SDNHWOHQHE൴O൴U��7�P�EX�V�UHoOHUGH�J�YHQO൴÷൴�HQ��VW�G�]H\GH�VD÷ODPDN�
YH�E൴U�RWRPDV\RQ�൴oHU൴V൴QGH�\|QHWHE൴OPHN�൴o൴Q�GDKD�|QFHN൴�ID]ODUGD�NXOODQÕ-
ODQ�DUDoODUGDQ�ID\GDODQPDN�P�PN�QG�U��%XQODUÕQ�KDU൴F൴QGH�DúD÷ÕGDN൴�DUDoODU�
GD�NXOODQÕODE൴O൴U�

�x 2SHQ9$6
�x 'RFN6FDQ
�x 2SHQ6&$3
�x $QFKRUH
�x &OD൴U
�x +DVK൴FRUS�9DXOW
�x &RQI൴GDQW
�x .H\ZK൴]
�x $QV൴EOH

4UJWFX^TS�[J�>F^æSQFRF�8TSWFXæ�&IæRæ

2SHUDV\RQ�YH�\D\ÕQODPD�VRQUDVÕ�DUDoODUÕ��NDSVD\ÕFÕODU�YH�VDQDO�PDN൴QD��øQJ��
Y൴UWXDO�PDFK൴QH��J|U�QW�OHU൴�GkK൴O�ROPDN��]HUH�\D]ÕOÕP�QHVQHOHU൴Q൴��UHW൴P�RU-
WDPÕQD�\HUOHúW൴UPH�YH�VRQUDN൴�oDOÕúWÕUPD�YH�൴úOHPH�V�UHoOHU൴Q൴�൴]OHPH�RODQD÷Õ�
VD÷ODU��%X�DGÕPGD�E൴UoRN�WHVW��൴]OHPH��J�YHQO൴N�൴KODO�WHVS൴W�YH�HQJHOOHPH��DOW�
\DSÕ�\|QHW൴P�YH�GHQHWOHPH��ROD\� VRQUDVÕ�P�GDKDOH�YH�FHYDS�YHUPH�� DQDO൴]�
DUDoODUÕ�\HU�DODE൴O൴U��+HU�E൴U�E൴U൴P�YH�HN൴S�൴o൴Q�IDUNOÕ�DUDo�VHWOHU൴�RODE൴OHFH÷൴�
J൴E൴��E൴UE൴U൴�൴OH�E�W�QOHúP൴ú�DUDoODU�GD�NXOODQÕODE൴O൴U��gUQHN�RODUDN�DúD÷ÕGDN൴�
DUDoODU�YHU൴OHE൴O൴U�

�x $:6�&ORXG�)RUPDW൴RQ
�x $]XUH�$XWRPDW൴RQ
�x $]XUH�5HVRXUFH��0DQDJHU
�x $:6�,QVSHFWRU
�x $:6�*XDUG'XW\
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�x $:6�&ORXG:DWFK
�x $]XUH�6HFXU൴W\�&HQWHU
�x $]XUH�$SSO൴FDW൴RQ�,QV൴JKW
�x 6RQDU4XEH
�x 6QRUW
�x $SS'\QDP൴FV
�x 6SOXQN

������ 843:��;*�)*Ô*71*3)å72*1*7�

%X�E|O�PGH�|QFH�'HY2SV�YH�DUGÕQGD�GD�'HY6HF2SV�NDYUDPODUÕ�DoÕNODQPÕú-
WÕU��'HY6HF2SV�V�UHF൴�'HY2SV�V�UHF൴Q൴Q�J�YHQO൴N�YH�J�YHQ൴O൴UO൴N�ED÷ODPÕQGD�
JHQ൴úOHW൴OPHV൴� VRQXFXQGD� RUWD\D� NRQPXúWXU��*�YHQO൴N� NDYUDPÕ� E൴O൴ú൴P� DOD-
QÕQGD�KHS�VRQUDGDQ�HNOHQHQ�E൴U�NRQX�ROPD�|]HOO൴÷൴Q൴�EXUDGD�GD�J|VWHUP൴úW൴U��
'HY6HF2SV��X\JXODPD�JHO൴úW൴UPH�\DúDP�G|QJ�V�QGH�EDúWDQ�VRQD�NDGDU�RODQ�
V�UHo�YH�VRQUDVÕ�GkK൴O�J�YHQO൴÷൴Q�EHQ൴PVHPHV൴�൴OH�RODVÕ�J�YHQO൴N�DoÕNODUÕQÕQ�
KHU�G�]H\GH�WHVS൴W�YH\D�WDKP൴Q�HG൴OPHV൴QH�YH�J൴GHU൴OPHV൴QH�൴PNkQ�VD÷OD\DQ�
E൴U�PHWRGRORM൴G൴U��.ODV൴N�\DNODúÕPGD�KHU�E൴U�J|UHY�IDUNOÕ�UROOHUGH�\HU�DOÕUNHQ��
'HY6HF2SV�WÕSNÕ�'HY2SV¶WD�ROGX÷X�J൴E൴�J|UHYOHU൴Q�E൴UE൴U൴�൴oHU൴V൴QH�JHoPHV൴-
QH�RODQDN�WDQÕU�

'HY6HF2SV��U൴VNOHU൴�YH�KDWDODUÕ�HQ�D]�G�]H\H�൴QG൴UHUHN�YH�WHPHO�J�YHQO൴N�VR-
UXQODUÕQÕQ�RODVÕ�HQ�HUNHQ�]DPDQGD�WHVS൴W�HG൴OPHV൴Q൴�YH�J൴GHU൴OPHV൴Q൴�VD÷ODUNHQ�
D\QÕ�]DPDQGD�F൴GG൴�E൴U�]DPDQ�YH�PDO൴\HW�WDVDUUXIX�JHW൴U൴U��%XQODUD�HN�RODUDN��
ROD\�VRQUDVÕ�KÕ]OÕ�WRSDUODQPD��൴]OHPH��GHQHWOHPH�YH�X\DUÕ�V൴VWHPOHU൴�൴OH�DQÕQGD�
KDEHUGDU�ROPD�YH�WDVDUÕP�JHUH÷൴�J�YHQO൴÷൴Q�EHQ൴PVHQPHV൴�J൴E൴�WHPHO�NDWNÕODUÕ�
GD�EXOXQPDNWDGÕU�

'HY6HF2SV�൴QVDQ��\|QHW൴ú൴P��V�UHo�YH�WHNQRORM൴�E൴OHúHQOHU൴Q�HWN൴Q�E൴U�úHN൴OGH�
NXUJXODQPDVÕ�൴OH�EDúDUÕOÕ�RODE൴O൴U��+HU�E൴U�E൴OHúHQ൴Q�NHQG൴�൴o൴QGH�YH�E൴OHúHQOH-
U൴Q�E൴UE൴UOHU൴�DUDVÕQGDN൴�HWN൴OHú൴POHU൴Q�V�UHNO൴�൴\൴OHúW൴U൴OPHV൴Q൴�KHGHÀHU��'HY-
6HF2SV�\D]ÕOÕP��UHW൴P�KDWWÕ��]HU൴QGH�oDOÕúÕU�YH�EX�KDW��]HU൴QGHN൴�KHU�E൴U�DúD-
PD\D�J�YHQO൴÷൴�YH�J�YHQ൴O൴UO൴÷൴�HWN൴Q�E൴U�úHN൴OGH�HNOHU��'HY6HF2SV��SODQODPD��
JHO൴úW൴U൴P�� GHUOHPH�YH� ROXúWXUPD�� WHVW�� V�U�P�\D\ÕQODPD�YH� GD÷ÕWÕP�WHVO൴P��
RSHUDV\RQ�YH�\D\ÕQODPD�VRQUDVÕ�DúDPDODUÕ�൴o൴Q�oRN�JHQ൴ú�E൴U�DUDo�N�PHV൴QH�
VDK൴SW൴U��%X�DUDoODUD�൴O൴úN൴Q�|UQHNOHU�E|O�P�൴o൴QGH�YHU൴OP൴úW൴U�
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6RQXo�RODUDN�'HY6HF2SV�\HQ൴�DQFDN�oRN�KÕ]OÕ�JHO൴úHQ�E൴U�DODQGÕU��%XOXW�WHN-
QRORM൴OHU൴QGHN൴�JHO൴úPHOHUH�YH�EX�WHNQRORM൴OHU൴Q�NXOODQÕP�\R÷XQOX÷XQD�ED÷OÕ�
RODUDN�|QHP൴�|Q�P�]GHN൴�\ÕOODUGD�GDKD�GD�DUWDFDNWÕU��'HY6HF2SV�KHP�IHOVHIH�
KHP�V�UHo�RODUDN�൴\൴OHúW൴UPH\H�YH�JHO൴úW൴UPH\H�DoÕNWÕU��$\UÕFD��KHP�൴\൴�X\JX-
ODPD�|UQHNOHU൴�DoÕVÕQGDQ�KHP�GH�DUDo�N�PHV൴�DoÕVÕQGDQ�oRN�HNV൴÷൴�EXOXQPDN-
WDGÕU�

0&>3&01&7
>�@�� 'HY2SV��KWWSV���GHYRSV�FRP��HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� 'HY2SV��KWWSV���VRIWZDUH�DI�P൴O�WUD൴Q൴QJ�GHYRSV���HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�

HU൴ú൴OP൴úW൴U�
>�@�� 'HY2SV�0RGHO�'HI൴QHG��KWWSV���DZV�DPD]RQ�FRP�GHYRSV�ZKDW�൴V�GHYRSV���HQ�VRQ�

���$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� 8QGHUVWDQG൴QJ� 'HY2SV�� KWWSV���ZZZ�UHGKDW�FRP�HQ�WRS൴FV�GHYRSV�� HQ� VRQ� ���

$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� :KDW� ൴V� 'HY2SV"�� KWWSV���D]XUH�P൴FURVRIW�FRP�HQ�XV�RYHUY൴HZ�ZKDW�൴V�GHYRSV���

HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� 'HY2SV��7KH�,7�/HDGHU¶V�*X൴GH��KWWSV���HQWHUSU൴VHUVSURMHFW�FRP�GHYRSV��HQ�VRQ����

$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� &6$�6HFXU൴W\�7UXVW�$VVXUDQFH�DQG�5൴VN��67$5���KWWSV���FORXGVHFXU൴W\DOO൴DQFH�RUJ�

VWDU���HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� 'HY6HF2SV� 0DQ൴IHVWR�� KWWSV���ZZZ�GHYVHFRSV�RUJ�� HQ� VRQ� ��� $÷XVWRV� �����

WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>�@�� 'HY6HF2SV� 3UHVHQWDW൴RQV�� KWWSV���ZZZ�GHYVHFRSV�RUJ�SUHVHQWDW൴RQV�� HQ� VRQ� ���

$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>��@�� :KDW� ൴V� 'HY6HF2SV"�� KWWSV���ZZZ�UHGKDW�FRP�HQ�WRS൴FV�GHYRSV�ZKDW�൴V�

GHYVHFRSV��HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>��@�� :KDW� ൴V� 'HY6HF2SV"�� KWWSV���DUD൴GR�൴R�ZKDW�൴V�GHYVHFRSV��� HQ� VRQ� ��� $÷XVWRV�

�����WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>��@�� 'HY6HF2SV��$�&RPSOHWH�*X൴GH�WR�:KDW��:K\��DQG�+RZ��KWWSV���ZZZ�SOXWRUD�FRP�

EORJ�GHYVHFRSV�JX൴GH��HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
>��@�� 'HY6HF2SV��(PEHGGHG�6HFXU൴W\�:൴WK൴Q�WKH�+\SHU�$J൴OH�6SHHG�RI�'HY2SV��KWWSV���

ZZZ��GHOR൴WWH�FRP�FRQWHQW�GDP�'HOR൴WWH�JOREDO�'RFXPHQWV�$ERXW�'HOR൴WWH�
'HY6HF2SV�([SOD൴QHG�SGI��HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
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>��@�� $SSO൴FDW൴RQ� 6HFXU൴W\� QHHGV� D� JRRG� VWRU\�� KWWSV���ZZZ�DFURVHF�MS�VWUHQJWKHQ൴QJ�
DSSO൴FDW൴RQ�VHFXU൴W\�QHHGV�D�JRRG�VWRU\�"ODQJ HQ�� HQ� VRQ� ��� $÷XVWRV� �����
WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�

>��@�� 7RS� ��� 'HY6HF2SV� 7RROV� IRU� DQ� (QWHUSU൴VH� &,�&'� 3൴SHO൴QH�� KWWSV���OHYHOXS�
J൴WFRQQHFWHG�FRP�WRS����GHYVHFRSV�WRROV�IRU�DQ�HQWHUSU൴VH�F൴�FG�S൴SHO൴QH�
EG���E��HG�I��HQ�VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�

>��@�� :KDW� ൴V� 'HY6HF2SV"� :K\� ൴W¶V� KDUG� WR� GR� ZHOO�� KWWSV���ZZZ�FVRRQO൴QH�FRP�
DUW൴FOH���������ZKDW�൴V�GHYVHFRSV�GHYHORS൴QJ�PRUH�VHFXUH�DSSO൴FDW൴RQV�KWPO�� HQ�
VRQ����$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�

>��@�� 'R'�(QWHUSU൴VH�'HY6HF2SV�5HIHUHQFH�'HV൴JQ��9HUV൴RQ������KWWSV���GRGF൴R�GHIHQVH�
JRY�3RUWDOV���'RFXPHQWV�'R'���(QWHUSU൴VH���'HY6HF2SV���5HIHUHQFH���
'HV൴JQ���Y���B3XEO൴F���5HOHDVH�SGI"YHU ����������������������� HQ� VRQ� ���
$÷XVWRV������WDU൴K൴QGH�HU൴ú൴OP൴úW൴U�
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Bölüm 13

7SR� ]�PPEVHE� FMPM̉MQ� XIORSPSNMPIVMRHI� ]ẺERER� L�^P�� KIPM̉MQPIV�� )RHʳWXVM]IP�
/SRXVSP� 7MWXIQPIVM� �)/7� ZI�(ER�̉QEP�� /SRXVSP� ZI�:IVM�8STPEQE� �7YTIVZM-
WSV]�'SRXVSP�%RH�(EXE�%GUYMWMXMSR��7'%(%�WMWXIQPIVMRM�IXOMPI]IR�KʳZIRPMO�
^EJM]IXPIVMRM� HI� EVXX�VQ�̉X�V�� &Y� RIHIRPI� FY� FʯPʳQHI�� OVMXMO� EPX]ET�� SPEVEO�
HI˓IVPIRHMVMPIR�)/7�7'%(%�WMWXIQPIVMRMR�KʳZIRPM˓M�ʳ^IVMRHI�HYVYPEVEO�FY�
WMWXIQPIVM�SPỶXYVER�FMPỈIRPIV�ZI�LEFIVPỈQI�TVSXSOSPPIVM� MRGIPIRQM̉��FY�
FMPỈIRPIVMR� IR� FMPMRIR� ^EJM]IXPIVM� IPI� EP�RQ�̉� ZI� PMXIVEXʳVHI� FMPMRIR� WMFIV�
WEPH�V�PEV� EREPM^� IHMPQM̉XMV�� %]V�GE� IRHʳWXVM]IP� LEFIVPỈQI� TVSXSOSPPIVMRMR�
OYPPER�Q�MWXEXMWXMOPIVM�ʡ�OEV�PEVEO�FYRPEV�EVEW�RHE�ʯRIQPM�]IVM�SPER�1SHFYW�
8'4�TVSXSOSPʳRʳR�FEV�RH�VH�˓��OMQPMO�HS˓VYPEQE�^EJM]IXMRMR�ZI�ZIVM� MPIXMQM�
W�VEW�RHE�LEFIVPỈQI�SPQEQEW��^EJM]IXMRMR�MWXMWQEV�IHMPIFMPHM˓M��ʯVRIO�FMV�
SPE]�XEOHMQM�SPEVEO�WYRYPQỶXYV��&Y�OETWEQHE��1SHFYW�8'4�TVSXSOSPʳRI�
H�̉EV�HER�ZI�MʡIVMHIR�QʳHELEPI�IHMPIVIO�7'%(%�FMPỈIRPIVM�EVEW�RHE�EOER�
TEOIXPIVMR�QERMTʳPI�IHMPIFMPHM˓M�KʯWXIVMPQM̉XMV��7YRYPER�ʡEP�̉QER�R�OVMXMO�FMV�
EPX]ET��SPER�7'%(%�WMWXIQPIVMRHI�WMFIV�KʳZIRPM˓I�]ʯRIPMO�JEVO�RHEP�˓�R�EVX-
X�V�PQEW�RE�OEXO��WE˓PE]EGE˓��HI˓IVPIRHMVMPQIOXIHMV�
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*�Q�P�]GH�HOHNWU൴N��GR÷DOJD]��VX��NDQDO൴]DV\RQ��XODúÕP��൴ODo�YH�N൴P\D�VDQD-
\൴V൴��Nk÷ÕW�KDPXUX�YH�Nk÷ÕW�VDQD\൴V൴��\൴\HFHN�൴oHFHN�VHNW|U��YH�SDUoDOÕ��UHW൴P�
VDQD\൴V൴QGH�NRQWURO��YH�൴]OHQPHV൴�(QG�VWU൴\HO�.RQWURO�6൴VWHPOHU൴��(.6��YH\D�
'DQÕúPDOÕ� .RQWURO� YH� 9HU൴� 7RSODPD� 6൴VWHPOHU൴� �6XSHUY൴VRU\� &RQWURO�$QG�
'DWD�$FTX൴V൴W൴RQ��6&$'$��൴OH�VD÷ODQPDNWDGÕU��%X�V൴VWHPOHUH�\|QHO൴N�JHUoHN-
OHúW൴U൴OHQ� I൴]൴NVHO� YH� V൴EHU� VDOGÕUÕODUOD� \HWN൴V൴]� HU൴ú൴P� HOGH� HG൴OHE൴OPHNWH� YH�
IDUNOÕ�P�GDKDOHOHUOH�EX�V൴VWHPOHU൴Q�൴úOH\൴ú൴�YH�IRQNV൴\RQX�GH÷൴úW൴U൴OHE൴OPHNWH�
YH�ER]XODE൴OPHNWHG൴U�

(.6�ED÷ÕPVÕ]�E൴U�E൴U൴P�RODUDN�൴úOHQHFHN�úHN൴OGH�WDVDUODQPDVÕQD�UD÷PHQ�NX-
UXPVDO�E൴U�RUWDPGD�oDOÕúÕU��.RQWURO�V൴VWHP൴�WDVDUÕPÕQÕQ�HQ�|QHPO൴�DPDFÕ�YH-
U൴PO൴O൴N�YH�J�YHQO൴NW൴U��(.6¶GH�J|U�OHQ�E൴U�G൴÷HU�GXUXP�UXW൴Q�RODUDN�EDNÕP�
൴úOHPOHU൴Q൴�JHUoHNOHúW൴UPHN�൴o൴Q�X]DNWDQ�HU൴ú൴P�VD÷ODPDNWÕU��(.6�KDEHUOHúPH�
SURWRNROOHU൴�WDVDUODQÕUNHQ�J�YHQO൴N�|]HOO൴NOHU൴�JHU൴�SODQGD�WXWXOPXúWXU��.U൴W൴N�
DOW\DSÕODUGDN൴�EX�J൴E൴�J�YHQO൴N�DoÕNODUÕ�NU൴W൴N�DOW\DSÕODUÕ�V൴EHU�VDOGÕUÕODUD�NDUúÕ�
GDKD�KDVVDV�GXUXPD�JHW൴UP൴úW൴U��6DOGÕUJDQODU��VDOGÕUÕODUÕQÕ�EX�J�YHQO൴N�DoÕNOD-
UÕQÕ� V|P�UHUHN�JHUoHNOHúW൴U൴U��%X�VDOGÕUÕODUÕQ�HWN൴OHU൴�YH�VRQXoODUÕQD�DúD÷ÕGD�
GH÷൴Q൴OP൴úW൴U�>�@�

�x )൴]൴NVHO� HWN൴�� 6&$'$� V൴VWHP൴Q൴Q� ൴úOHYV൴]� NDOPDVÕQÕQ� VRQXoODUÕ� EX�
DODQGD� GH÷HUOHQG൴U൴O൴U�� %X� HWN൴Q൴Q� HQ� |QHPO൴� VRQXFX� ൴QVDQ� KD\DWÕQÕ�
WHKO൴NH\H�DWDFDN�VRQXoODUÕQÕQ�ROPDVÕGÕU��'൴÷HU�VRQXoODUÕQGD�YHU൴�ND\-
EÕ�YH�oHYUH\H�RODQ�]DUDUODUÕGÕU��

�x (NRQRP൴N�HWN൴OHU൴��(NRQRP൴N�HWN൴OHU� V൴EHU� VDOGÕUÕGDQ� VRQUD�RUWD\D�
oÕNDU�� )൴]൴NVHO� HWN൴Q൴Q� GDOJDODQPD� HWN൴V൴� WHV൴V� YH\D� I൴UPDGD� F൴GG൴�
HNRQRP൴N� ND\ÕSODUÕ� EHUDEHU൴QGH� JHW൴U൴U�� 'DKD� E�\�N� HWN൴V൴� \HUHO��
XOXVDO� KDWWD� N�UHVHO� HNRQRP൴� �]HU൴QGH� HNRQRP൴N� ND\ÕSODUD� QHGHQ�
ROPDVÕGÕU��

�x 6RV\DO�HWN൴OHU൴��)൴]൴NVHO�YH�HNRQRP൴N�KDVDUODUÕQ�VRQXFX�NDPX�J�YHQ൴�
YH�XOXVDO�J�YHQO൴÷൴Q�]DUDU�J|UPHV൴�RODFDNWÕU��6RV\DO�HWN൴OHU�NDPX�J�-
YHQO൴÷൴Q൴�GHSUHV൴I�E൴U�KkOH�JHW൴UHE൴O൴U�\D�GD�SRS�OHU�DúÕUÕOÕ÷ÕQ�DUWPDVÕQD�
VHEHS�RODE൴O൴U��

<D\JÕQ�RODUDN�J|U�OHQ�J�YHQO൴N� WHKG൴WOHU൴�YH�VDOGÕUÕODUÕQGD�RUWD\D�oÕNDQ�VR-
QXoODUÕQ�E�\�NO�÷�QGHQ�GROD\Õ�GDKD�J�YHQO൴�E൴U�6&$'$�V൴VWHP൴�JHO൴úW൴UPHN�
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DPDFÕ\OD�oHú൴WO൴�NXUXP�YH�NXUXOXúODU�6&$'$�V൴VWHPOHU൴QH�\|QHO൴N�VDOGÕUÕODUD�
NDUúÕ�NDSVDPOÕ�oDOÕúPD�YH�DUDúWÕUPDODU�\DSPDNWDGÕU�

/൴WHUDW�UGH�6&$'$�V൴VWHPOHU൴QGH�WHVS൴W�HG൴OHQ�J�YHQO൴N�DoÕNODUÕQÕQ�HQ�J�Q-
FHO� ൴VWDW൴VW൴÷൴�ùHN൴O������YHU൴OP൴ú�ROXS�E൴OJ൴� V൴VWHPOHU൴QGH�ROXúDQ�J�YHQO൴N�
DoÕNODUÕQÕQ�F൴GG൴�RUDQGD�DUWÕú�J|VWHUG൴÷൴�DQODúÕOPDNWDGÕU�������±������\ÕOODUÕ�
DUDVÕQGD�WHVS൴W�HG൴OHQ�J�YHQO൴N�DoÕNODUÕQGD�\DNODúÕN����NDW�E�\�PH�ROGX÷X�
IDUN�HG൴OP൴úW൴U��%൴OJ൴�WHNQRORM൴OHU൴\OH�HQWHJUH�oDOÕúDQ�6&$'$�V൴VWHPOHU൴�GH�
G൴UHN�RODUDN�EX�WHKG൴WWHQ�HWN൴OHQPHNWHG൴U�

�

ϭϬϮϰ
ϭϱϲϴ ϭϴϯϭ

ϯϭϬϴ ϯϯϮϳ

ϰϵϴϵ

ϳϴϲϱ

ϭϭϬϱϰ

ϵϱϴϵ ϵϴϬϴ

ϴϭϵϭ
ϵϭϳϴ

ϳϵϵϮ

ϭϬϱϯϲ
ϭϭϯϯϱ

ϭϯϵϬϱ
ϭϮϳϬϭ

Ϭ

ϮϬϬϬ

ϰϬϬϬ

ϲϬϬϬ

ϴϬϬϬ

ϭϬϬϬϬ

ϭϮϬϬϬ

ϭϰϬϬϬ

ϭϲϬϬϬ

ϭϵϵϵ ϮϬϬϬ ϮϬϬϭ ϮϬϬϮ ϮϬϬϯ ϮϬϬϰ ϮϬϬϱ ϮϬϬϲ ϮϬϬϳ ϮϬϬϴ ϮϬϬϵ ϮϬϭϬ ϮϬϭϭ ϮϬϭϮ ϮϬϭϯ ϮϬϭϰ ϮϬϭϱ

'ƺ
ǀĞ
Ŷů
ŝŬ
��
ĕŦŒ

Ŧ�̂
ĂǇ
ŦƐŦ

zŦů

đJPNQ�������>æQQFW�GF_æSIF�L´[JSQNP�F�æÕæSIFPN�IJÕNĒNR�@�B

6&$'$�V൴VWHPOHU൴\OH�൴OJ൴O൴�³6&$'$�V൴VWHPOHU൴�I൴]൴NVHO�RODUDN�E൴UE൴U൴QGHQ�
D\UÕ�YH�ED÷ÕPVÕ]GÕU´�G�ú�QFHV൴�JHQHO�E൴U�\DQOÕú�G�ú�QFHG൴U��%൴UoRN�6&$-
'$�V൴VWHP൴�D÷�E൴OHúHQOHU൴QGHQ�|QFH�\DSÕOPÕú�YH�D÷ÕQ�JHU൴�NDODQÕQGDQ�D\UÕ�
WDVDUODQPÕúWÕU�� EX� GXUXP� V൴VWHP� \|QHW൴F൴OHU൴Q൴� G൴÷HU� NXUXPVDO� D÷ODUGDQ�
YH\D�HU൴ú൴P�QRNWDODUÕQGDQ�EX�V൴VWHPOHUH�HU൴ú൴P�RODPD\DFD÷Õ�G�ú�QFHV൴QH�
൴QDQGÕUPÕúWÕU��0DDOHVHI�EX�G�ú�QFH�WDPDPHQ�\DQOÕúWÕU��*HUoHN�VHQDU\RGD�
6&$'$�D÷Õ�YH�NXUXPVDO�D÷ODU�E൴OJ൴�\|QHW൴P൴QGH�ROXúDQ�GH÷൴ú൴NO൴NOHUGHQ�
GROD\Õ�N|SU�O�G�U��%X�GH÷൴ú൴NO൴NOHUGH�|QHPO൴�URO�R\QD\DQODU�DúD÷ÕGD�DoÕN-
ODQPÕúWÕU�>�@�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

416

�x øON� GH÷൴ú൴NO൴N�� NXUXPVDO� D÷GD� HU൴ú൴P� QRNWDVÕQGDQ� V൴VWHP൴� X]DNWDQ�
൴]OHPH�YH�GHQHWOHPH� ൴o൴Q�6&$'$�P�KHQG൴VOHU൴QH�V൴VWHPH�ED÷ODQWÕ�
NXUPDVÕQD�RODQDN�VD÷OD\DQ�DUWDQ�WDOHSW൴U�

�x øN൴QF൴� WHPHO� VHEHE൴� NXUXPVDO� E൴U� NDUDUD� \DUGÕPFÕ� ROPDN� DPDFÕ\OD�
E൴OJ൴�HU൴ú൴P൴G൴U��%൴UoRN�NDPX�NXUXPXQXQ�NU൴W൴N�E൴OJ൴OHUH�YH�൴úOHYVHO�
GXUXPX�GDKD�\�NVHN�E൴U�\|QHW൴P�൴o൴Q�YH\D�NXUXPVDO�NDUDU�DOPDN�൴o൴Q�
DQ൴�HU൴ú൴P�\DSPDVÕ�J൴E൴�6&$'$�V൴VWHPOHU൴QH�NXUXPVDO�ED÷ODQWÕ�൴]Q൴�
YDUGÕU�

6&$'$�V൴VWHPOHU൴\OH�൴OJ൴O൴�E൴U�G൴÷HU�E�\�N�\DQOÕú�G�ú�QFH��³6&$'$�V൴V-
WHPOHU൴�YH�G൴÷HU�NXUXPVDO�D÷ODU�DUDVÕQGDN൴�ED÷ODQWÕ�J�oO��E൴U�HU൴ú൴P�NRQW-
URO�\OH�NRUXQXU´GXU��.XUXPVDO�D÷�YH�6&$'$�V൴VWHPOHU൴�DUDVÕQGDN൴�E൴UoRN�
ED÷ODQWÕ��IDUNOÕ�ED÷ODQWÕ�VWDQGDUWODUÕ�൴OH�V൴VWHP�HQWHJUDV\RQXQD�൴KW൴\Do�GX-
\DU��$÷�\|QHW൴F൴OHU൴Q൴Q�D÷�HU൴ú൴P�DQDKWDUODUÕQÕ�J|]�DUGÕ�HWPHV൴�QHGHQ൴\OH�
NXUXPVDO� D÷ODU��]HU൴QGHQ�\HWN൴V൴]� HU൴ú൴P�6&$'$�V൴VWHP൴�NRUXPDVÕ� ൴o൴Q�
WDVDUODQDQ�HU൴ú൴P�NRQWURO��JHQHOGH�DVJDU൴�G�]H\GHG൴U��*�YHQO൴N�GXYDUODUÕ�
YH�VDOGÕUÕ� WHVS൴W�V൴VWHPOHU൴Q൴Q��676��J�oO��SDUROD�NRUXPDVÕ� ൴OH�NXOODQÕPÕ�
WDYV൴\H�HG൴O൴U�

������ 8(&)&�8å89*2å�,�;*31å0�&�.01&7.

,GDKR�8OXVDO�/DERUDWXYDUÕ¶QÕQ��,1/��$%'�(QHUM൴�%DNDQOÕ÷Õ�(OHNWU൴N�'D÷ÕWÕ-
PÕ�YH�(QHUM൴�*�YHQO൴÷൴�'D൴UHV൴¶QH�VXQGX÷X�UDSRUGD�>�@�8OXVDO�6&$'$�7HVW�
'�]HQH÷൴��167%��SURJUDPÕ\OD�XOXVDO�HQHUM൴�DOW\DSÕVÕQÕQ�V൴EHU�VDOGÕUÕODU�NDUúÕ-
VÕQGD�J�YHQO൴÷൴Q൴Q�YH�HVQHNO൴÷൴Q൴Q�VD÷ODQPDVÕ�KHGHIOHQP൴úW൴U��%X�SURJUDPÕQ�
WHPHO�DPDFÕ�6&$'$�V൴VWHPOHU൴QGHN൴�J�YHQO൴N�DoÕNODUÕQÕ�DQDO൴]�HGHUHN�VDOGÕUÕ�
HWN൴V൴Q൴�KDI൴IOHWPH�\DNODúÕPODUÕQÕ�WDQÕPOD\ÕS�VDOGÕUÕODUD�NDUúÕ�|QOHP�DOPDNWÕU��
5DSRUGD�6&$'$�V൴VWHP൴QH�\|QHO൴N�JHUoHNOHúW൴U൴OHQ�V൴EHU�VDOGÕUÕODUGD�൴VW൴VPDU�
HG൴OHQ� J�YHQO൴N� DoÕNODUÕ� VÕQÕIODQGÕUÕOPÕú� YH� DQDO൴]� HG൴OP൴úW൴U�� øOJ൴O൴� UDSRUXQ�
�����\ÕOÕQGD�\D\ÕPODQPÕú�ROPDVÕQD�UD÷PHQ��൴oHUG൴÷൴�E൴OJ൴OHU�YH�HOGH�HG൴OHQ�
VRQXoODU� O൴WHUDW�UGHN൴�6&$'$�V൴VWHPOHU൴Q൴Q� V൴EHU�J�YHQO൴÷൴� ൴OH� ൴OJ൴O൴� WHNQ൴N�
oDOÕúPDODU�൴oHU൴V൴QGH�HQ�NDSVDPOÕ�ROPDVÕQGDQ�|W�U��EX�WH]�oDOÕúPDVÕQGD�൴OJ൴O൴�
\HUOHUGH�EX�UDSRUGDQ�ID\GDODQÕOPÕúWÕU��ùHN൴O�����¶GH�167%¶H�J|UH�J|]OHPOH-
QHQ�J�YHQO൴N�DoÕNODUÕQÕQ�oHú൴WOHU൴QH�J|UH�\�]GHOHU൴�YHU൴OP൴úW൴U�
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�

,ĂďĞƌůĞƔŵĞ�hĕ�
EŽŬƚĂ�'ƺǀĞŶůŝŬ�

�ĕŦŒŦ
ϰϯй

,ĂďĞƌůĞƔŵĞ�<ĂŶĂůŦ�
'ƺǀĞŶůŝŬ��ĕŦŒŦ

ϭϲй

^������Œ��ƌŝƔŝŵ�
<ŽŶƚƌŽů��ĕŦŒŦ

ϭϭй

zĂǇŦŶůĂŶŵĂǇĂŶ�
'ƺǀĞŶůŝŬ��ĕŦŒŦ

ϴй

zĞƚŬŝůĞŶĚŝƌŵĞ�
'ƺǀĞŶůŝŬ��ĕŦŒŦ

ϴй

zĂǇŦŶůĂŶĂŶ�
'ƺǀĞŶůŝŬ��ĕŦŒŦ

ϳй

^�����<ŝŵůŝŬ�
�ŽŒƌƵůĂŵĂ��ĕŦŒŦ

ϳй

,ĂďĞƌůĞƔŵĞ�hĕ�EŽŬƚĂ�'ƺǀĞŶůŝŬ��ĕŦŒŦ

,ĂďĞƌůĞƔŵĞ�<ĂŶĂůŦ�'ƺǀĞŶůŝŬ��ĕŦŒŦ

^������Œ��ƌŝƔŝŵ�<ŽŶƚƌŽů��ĕŦŒŦ

zĂǇŦŶůĂŶŵĂǇĂŶ�'ƺǀĞŶůŝŬ��ĕŦŒŦ

zĞƚŬŝůĞŶĚŝƌŵĞ�'ƺǀĞŶůŝŬ��ĕŦŒŦ

zĂǇŦŶůĂŶĂŶ�'ƺǀĞŶůŝŬ��ĕŦŒŦ

^�����<ŝŵůŝŬ��ŽŒƌƵůĂŵĂ��ĕŦŒŦ

đJPNQ�������389'�8(&)&�L´[JSQNP�F�æÕæ�XæPQæÕæ�@�B

ùHN൴O� ����¶GH� J|VWHU൴OHQ� J�YHQO൴N� DoÕNODUÕQGDQ� E൴UoR÷X� EHOOHN� WDúPDVÕ�
�EXIIHU�RYHUIORZ�¶GÕU��gUQH÷൴Q�J|VWHU൴OHQ�E൴U�X\JXODPDGD����VDOGÕUÕ�YHN-
W|U�QGHQ���¶V൴QGH�EHOOHN�WDúPDVÕ�WHVS൴W�HG൴OP൴ú�YH�EXQODUÕQ�KHSV൴�WHN�E൴U�
J�YHQO൴N� DoÕ÷Õ� RODUDN� KHVDSODQPÕúWÕU�� 7HN� E൴U� N൴PO൴N� GR÷UXODPD� DWODWPD�
WHNQ൴÷൴�GH�E൴U�J�YHQO൴N�DoÕ÷Õ�RODUDN�KHVDSODQPÕúWÕU��6&$'$�V൴VWHPOHU൴QGH�
WHN�E൴U�J�YHQO൴N�DoÕ÷Õ�G൴÷HU�V൴VWHPOHUH�RUDQOD�oRN�GDKD� ID]OD�NU൴W൴N�YH\D�
JHQ൴ú� NDSVDPOÕ� RODE൴O൴U��gUQH÷൴Q�� E൴U� 6&$'$�SURWRNRO�QGHN൴� E൴U� KDEHU-
OHúPH�NDQDOÕQÕQ�J�YHQO൴N�DoÕ÷Õ�W�P�V൴VWHP൴�HWN൴OH\HE൴OPHNWH�YH�EX�E൴U�]D-
I൴\HW�RODUDN�VD\ÕOPDNWDGÕU��'H÷HUOHQG൴UPH�HN൴E൴Q൴Q�YH�6&$'$��UHW൴F൴OH-
U൴Q൴Q�GHQH\൴P൴\OH�EHO൴UOHQHQ�167%�GH÷HUOHQG൴UPHOHU൴�6&$'$�V൴VWHP൴Q൴�
HOH�JHo൴UPH�RODVÕOÕ÷Õ�YH�HWN൴V൴�ED]ÕQGD�GH÷HUOHQG൴UPH�KHGHIOHU൴QH��.RQWURO�
V൴VWHP൴��]HU൴QGH�F൴GG൴�HWN൴OHUH�VHEHS�RODQ�J൴U൴ú�QRNWDVÕ��൴úOHPOHU��SURWRNRO-
OHU�YE���|QFHO൴N�YHU൴OP൴úW൴U��7DEOR�����¶GH�6&$'$�J�YHQO൴N�DoÕ÷Õ� W൴SOHU൴�
YH�WHPHO�6&$'$�IRQNV൴\RQODUÕQD�HU൴úHE൴OHQ�൴OJ൴O൴�GH÷HUOHQG൴UPH�KHGHIOHU൴�
DoÕNODQPÕúWÕU�
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9FGQT�������9JRJQ�8(&)&�KTSPXN^TSQFWæSF�JWNĒJGNQJS�F�æPQæPQFW�[J 
NQLNQN�IJÕJWQJSINWRJ�MJIJKQJWN�@�B

*�YHQO൴N�$oÕ÷Õ�7൴S൴
'H÷HUOHQG൴UPH�+HGHI൴�
.DWHJRU൴V൴

*�YHQO൴N�$oÕ÷Õ�.D\QD÷Õ

%൴O൴QHQ�*�YHQO൴N�
$oÕNODUÕ

(Q�0XKWHPHO�6DOGÕUÕ�<ROODUÕ

6&$'$��U�QOHU൴QH�HNOHQP൴ú�HVN൴�YH\D�
\DPDVÕ]��o�QF��SDUW൴�X\JXODPDODUÕ

6&$'$�6XQXFXODUÕ��]HU൴QGH�NRúDQ�
\DPDVÕ]�øúOHW൴P�6൴VWHPOHU൴

<D\ÕQODQPD\DQ�
*�YHQO൴N�$oÕNODUÕ

3RWDQV൴\HO���J�Q�YH\D�
<DPDODQPDPÕú�*�YHQO൴N�
$oÕNODUÕ

*HUHNV൴]�6HUY൴VOHU��]HU൴QGHQ�6&$'$�
6XQXFXVXQX�DoÕNWD�EÕUDNPD

+DWDOÕ�6&$'$�.RGX

+DEHUOHúPH�.DQDOÕ�
*�YHQO൴N�$oÕNODUÕ

*�YHQO൴N�$oÕ÷Õ�RODQ�
+DEHUOHúPH�.DQDOÕ��]HU൴QGHQ�
6&$'$�øúOHYVHOO൴÷൴QH�
<HWN൴V൴]�(U൴ú൴P

6SRRI൴QJ�YH�DUD\D�J൴UPH�VDOGÕUÕODUÕQD�
NDUúÕ�]DI൴\HW�EDUÕQGÕUDQ�X]DNWDQ�HU൴ú൴P�
SURWRNROOHU൴

+DEHUOHúPH�6RQ�
1RNWD�*�YHQO൴N�
$oÕNODUÕ

6&$'$�6XQXFXODUÕQD�YH\D�
8\JXODPDODUÕQD�<HWN൴V൴]�
(U൴ú൴P�YH\D�'R6

6&$'$�+DEHUOHúPHV൴�YH�YHU൴�WUDQVIHU൴�
SURWRNROOHU൴�൴o൴Q�]DI൴\HW�EDUÕQGÕUDQ�
6XQXFX�8\JXODPDODUÕ

9HU൴�7DEDQÕ�*�YHQO൴N�$oÕNODUÕ

:HE�*�YHQO൴N�$oÕNODUÕ

6&$'$�8\JXODPD��
.൴PO൴N�'R÷UXODPD�
$oÕNODUÕ

.൴PO൴N�'R÷UXODPD�
0HNDQ൴]PDVÕQÕ�øVW൴VPDU�
HGHUHN�6&$'$�
8\JXODPDODUÕQD�(U൴ú൴P

.൴PO൴N�'R÷UXODPD�$WODWPD

.൴PO൴N�%൴OJ൴OHU൴�<|QHW൴P൴

6&$'$�6XQXFX�
<HWN൴OHQG൴UPH�$oÕNODUÕ

6&$'$�+HVDEÕQGDQ�6൴VWHPH�
=DUDU�YHUHE൴OPH

6XQXFX�\DSÕODQGÕUPD�J�YHQO൴÷൴QGH�
\DSÕODQ�KDWD

6&$'$�$÷Õ�*�YHQO൴N�
$oÕNODUÕ

8\JXQ�$÷�<ROODUÕ��]HU൴QGHQ�
6&$'$�6XQXFXODUÕQD�YH�
øúOHYVHOO൴÷൴QH�(U൴ú൴P

+DWDOÕ�$÷�7DVDUÕPÕ

=D\ÕI�*�YHQO൴N�'XYDUÕ�.XUDOODUÕ

$÷�&൴KD]Õ�<DSÕODQGÕUPD�+DWDODUÕ

+DWDOÕ�$÷�ø]OHPH
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167%�GH÷HUOHQG൴UPHV൴Q൴Q�VRQXoODUÕQD�J|UH�6&$'$�IRQNV൴\RQODUÕQÕ� U൴VNH�
DWDQ� YH� KDEHUOHúPHV൴Q൴� HQJHOOH\HE൴OHQ� YH\D� DNVDWDE൴OHQ� 6&$'$� VXQXFX-
ODUÕQD��X\JXODPDODUÕQD�YH\D�YHU൴OHU൴QH�\HWN൴V൴]�HU൴ú൴P�VD÷OD\DE൴OHQ�J�YHQ-
O൴N�DoÕNODUÕ�WDQÕPODQÕS�DQDO൴]�HG൴OP൴úW൴U��%X�J�YHQO൴N�DoÕNODUÕ�DúD÷ÕGDN൴�J൴E൴�
DoÕNODQPÕúWÕU�

�������� 0F^SFP�0TIZ�9FXFWæRæ�[J�:^LZQFRFXæ

6&$'$�X\JXODPDODUÕ�YH�VHUY൴VOHU൴QGHN൴�J�YHQO൴N�DoÕNODUÕQÕ�P൴Q൴P൴]H�HW-
PHN� ൴o൴Q� J�YHQO൴� NRGODPD� \DSÕOPDVÕ� JHUHNPHNWHG൴U��<D]ÕOÕPGD� ROXúDE൴-
OHFHN�J�YHQO൴N�DoÕNODUÕ�N|W�F�O�DPDoODU� ൴o൴Q� ൴VW൴VPDU�HG൴O൴S�6&$'$�V൴V-
WHP൴Q൴� VDOGÕUÕODUD� DoÕN� KkOH� JHW൴UHE൴O൴U�� EX� \�]GHQ� V൴VWHP�\|QHW൴F൴OHU൴� ൴ON�
\DSÕODQGÕUPDGDQ�VRQUD�\DSDFDNODUÕ�GH÷൴ú൴NO൴NOHUGH�WHUHGG�W�൴o൴QGH�RODE൴-
O൴UOHU�>�@��

6&$'$�\D]ÕOÕP�൴QFHOHPHOHU൴�YH�WHUV൴QH�P�KHQG൴VO൴N�oDOÕúPDODUÕ�6&$'$�
\D]ÕOÕPÕQÕQ�KHU� ]DPDQ�J�YHQO൴�E൴U�NRQVHSWWH�\DSÕOPDGÕ÷ÕQÕ�J|VWHUPHN-
WHG൴U�� 167%� GH÷HUOHQG൴UPHOHU൴QGH� J|]OHPOHQHQ� 6&$'$� \D]ÕOÕP� DoÕN-
ODUÕQÕQ�J�YHQV൴]�\D]ÕOÕP�YH�\HWHUO൴�ROPD\DQ�WHVWOHU�VRQXFXQGD�ROXúWX÷X�
RUWD\D�oÕNPÕúWÕU��*|]OHPOHQHQ�HQ�|QHPO൴��o�DoÕNOÕN��J൴UG൴�GR÷UXODPDVÕ��
N൴PO൴N� GR÷UXODPD� YH� HU൴ú൴P� NRQWURO�G�U�� 167%� GH÷HUOHQG൴UPHOHU൴QGH�
RUWD\D�oÕNDQ�J�YHQO൴N�DoÕNODUÕQÕQ�E൴UoR÷XQGD�WHKO൴NHO൴�IRQNV൴\RQODUD�VH-
EHS�RODQ�X]DNWDQ�NRG�oDOÕúWÕUÕODE൴OPHNWHG൴U��6&$'$�\D]ÕOÕPODUÕ�E�\�N��
NDUPDúÕN� YH� HVN൴� NRG� WDEDQOÕ� RODE൴O൴UOHU� YH� 6&$'$� ൴úOHPOHU൴� \�NVHN�
NXOODQÕODE൴O൴UO൴÷H� ൴KW൴\Do�GX\DE൴O൴U� YH�J�QFHOOHPH� VHQDU\RODUÕ� NDUPDúÕN�
RODE൴O൴U��.XOODQÕPD�KD]ÕU�E൴OJ൴VD\DU�\D]ÕOÕP�PRGHO൴�VWDQGDUWODUÕQÕQ�DNV൴-
QH�J�YHQO൴N�G�]HOWPH�PDO൴\HW൴��GHVWH÷൴�YH�EDNÕPÕ�6&$'$�NXOODQÕFÕVÕQD�
JHOHQHNVHO�RODUDN�WUDQVIHU�ROPXúWXU��6&$'$��U�Q�DoÕNODUÕQÕQ�\D\ÕQODQ-
PDVÕ� 6&$'$� J�YHQO൴÷൴� ൴o൴Q� \HQ൴� E൴U� JHUHNO൴O൴N� ൴OH� 6&$'$� �UHW൴F൴OHU൴�
NRG�GHQHW൴P൴�YH�൴OJ൴O൴�NRG�GH÷൴ú൴NO൴NOHU൴Q൴�EXODE൴O൴UOHU��*�YHQO൴�NRG�ND\-
QDNODUÕ�W�P�X\JXODPD�W�UOHU൴�YH�G൴OOHU൴�൴o൴Q�EXOXQDE൴O൴U��&:(��&RPPRQ�
:HDNQHVV�(QXPHUDW൴RQ��O൴VWHV൴�>�@�E൴O൴QHQ�E൴UoRN�6&$'$�SURJUDPODPD�
KDWDODUÕQÕQ�GkK൴O�ROGX÷X�W�P�\D]ÕOÕP�DoÕNODUÕ�KDNNÕQGDN൴�E൴OJ൴OHU�7DEOR�
����¶GH�YHU൴OP൴úW൴U�
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9FGQT�������,´[JSQN�TQRF^FS�8(&)&�PTI�YFXFWæRæ�[J�Z^LZQFRFXæ^QF�NQLNQN�GNQNSJS�F�æPQæPQFW�@�B

$oÕNOÕN�
6ÕQÕÀDQGÕUPDVÕ %൴O൴QHQ�$oÕNOÕNODU

&:(�����9HU൴�øúOHPH

&:(������6|]G൴]൴PVHO�JHoHUV൴]�\DSÕQÕQ�KDWDOÕ�൴úOHQPHV൴

&:(������'H÷HUOHU൴Q�KDWDOÕ�൴úOHQPHV൴

&:(�����+DWDOÕ�J൴UG൴�GR÷UXODPD

&:(������+DWDOÕ�NRGODPD�

&:(������+DWDOÕ�ED\W�VÕUDODPDVÕ�NXOODQÕPÕ

&:(������%HOOHN�
VÕQÕUÕ�൴o൴QGH�VÕQÕUODPD�
൴úOHP൴�KDWDVÕ

&:(������*൴U൴ú�ER\XWX�NRQWURO��ROPDGDQ�EHOOHN�NRS\DODPD��.ODV൴N�
EHOOHN�WDúÕUPD��

&:(������6WDFN�EDVHG��\Õ÷ÕQ�WDEDQOÕ��EHOOHN�WDúÕUPD

&:(������'൴]൴�൴QGHNV൴Q൴�KDWDOÕ�GR÷UXODPD

&:(������,QWHJHU�WDúÕUPD�YH\D�V൴OPH

&:(������,QWHJHU�YH\D�EHOOHN�WDúÕUPD

&:(������.|W��NRG�
NDO൴WHV൴�J|VWHUJHV൴

&:(�����*�YHQ൴O൴U�GH÷൴úNHQOHU൴Q�YH\D�YHU൴OHU൴Q�GÕúDUÕGDQ�
EDúODWÕOPDVÕ

&:(������(NV൴N�EDúODWPD

&:(������.RQWUROV�]�ND\QDN�W�NHW൴P൴

&:(������'HQHWOHQPH\HQ�G|Q�ú�GH÷HU൴

&:(������(NV൴N�ND\QDN�\D\ÕQODQPDVÕ

&:(������:HE�
3UREOHPOHU൴

&:(�����.ÕVÕWOÕ�E൴U�G൴]൴QH�KDWDOÕ�\RO�DGÕ�O൴P൴WOHPHV൴��<RO�*Ho൴ú൴��

&:(�����:HE�VD\IDVÕ�NRUXPD�DODQÕ�KDWDVÕ��;66�

&:(�����64/�VRUJX�\DSÕVÕ�NRUXPD�DODQÕ�KDWDVÕ��64/�HQMHNV൴\RQX�

�������� 'JQQJP�9FĒæWRF�'ZKKJW�4[JWKQT\�

%HOOHN�WDúÕUPD�DoÕ÷Õ�6&$'$�V൴VWHPOHU൴QGH�HQ�VÕN�NDUúÕODúÕODQ�J൴UG൴�GR÷UXODPD�
]D\ÕIOÕ÷ÕQGDQ�ND\QDNODQPDNWDGÕU��%HOOHN�WDúÕUPDODU�\D]ÕOÕPÕQ�EHOOH÷H�KDIÕ]D-
GD�D\UÕODQ�ERúOXNWDQ�GDKD�ID]OD�YHU൴�\D]ÕOPDVÕ\OD�ROXúPDNWDGÕU��³([WUD´�YHU൴��
E൴W൴ú൴N� EHOOH÷൴Q� �]HU൴QH� \D]ÕOÕU� YH� SURJUDPÕQ� QRUPDO� IRQNV൴\RQODUÕ� GÕúÕQGD�
oDOÕúPDVÕQD�VHEHS�ROXU��'൴NNDWO൴FH�SODQODQPÕú�YH�oDOÕúWÕUÕOPÕú�EHOOHN�\D]PD��
SURJUDPÕQ� VDOGÕUJDQ� WDUDIÕQGDQ�oDOÕúWÕUDE൴OPHV൴QH� VHEHS�ROXU�� øVW൴VPDU�NRGX�



*SI´XYWN^JQ�0TSYWTQ�8NXYJRQJWNSNS�8NGJW�,´[JSQNÕN

421

൴QWHUDNW൴I�E൴U�RWXUXP�ROXúWXUPDN�YH� ൴VW൴VPDU�HG൴OP൴ú�SURJUDPÕQ�\HWN൴OHU൴\OH�
N|W�F�O�NRPXW�J|QGHUPHN�൴o൴Q�EHOOHN�WDúPDVÕQÕ�NXOODQÕU��%HOOHN�WDúÕUPD��D÷�
WUDI൴÷൴�V�UHF൴QGHN൴�X\JXODPDODUGD��YHU൴� WUDQVIHU൴�VÕUDVÕQGD�J൴UG൴�GH÷HUOHU൴Q൴Q�
GXUGXUXOXS�GH÷൴úW൴U൴OHUHN�൴VW൴VPDU�HG൴OPHV൴\OH�JHUoHNOHúW൴U൴O൴U��6RQXo�RODUDN��
J൴UG൴�GH÷HUOHU൴Q൴Q�GR÷UXODPDVÕQÕQ�ROPDGÕ÷Õ�D÷�SURWRNRO��X\JXODPDODUÕ�EHOOHN�
WDúÕUPD�VDOGÕUÕODUÕQD�NDUúÕ�VDYXQPDVÕ]GÕU�>�@��gUQH÷൴Q�JHO൴úW൴U൴F൴��K൴o�N൴PVHQ൴Q�
NXOODQÕFÕ�DGÕ�RODUDN������NDUDNWHUGHQ�GDKD�X]XQ�NDUDNWHU�\DUDWPD\DFD÷ÕQÕ�G�-
ú�QHE൴O൴U��*HO൴úW൴U൴F൴��NXOODQÕFÕ�DGÕ�൴o൴Q�EHOOH÷H������ED\WOÕN�E൴U�DODQ�ROXúWXUXU�
YH�J൴UG൴�GR÷UXODPDVÕ�\DSPD]VD��E൴U�VDOGÕUJDQ�������NDUDNWHUGHQ�GDKD�ID]ODVÕQÕ�
NHúIHWPHN� ൴o൴Q�E൴UoRN�NXOODQÕFÕ� DGÕQÕ�GHQH\HE൴O൴U��*HO൴úW൴U൴F൴�� J൴UG൴� DODQÕQGD�
GHSRODQDQ�EHOOHN�൴o൴Q�D\UÕODQ�ER\XWX�DúPD\DFDN�úHN൴OGH�J൴UG൴�ER\XWXQGD�GR÷-
UXODPD�\DSDUDN�EX�DoÕ÷Õ�NDSDWDE൴O൴U�

�������� 861�*SOJPXN^TSZ

64/�VRUJX�NRPXWXQGD�NXOODQÕODQ�|]HO�NDUDNWHUOHU൴Q�E�W�QO�÷�Q��JDUDQW൴�HW-
PH\HQ�NXOODQÕFÕ� J൴UG൴OHU൴Q൴Q� KDWDOÕ� YH\D� \HWHUV൴]� I൴OWUHOHPHV൴� VRQXFX� ROX-
úDQ�64/�HQMHNV൴\RQX�DoÕ÷Õ�6&$'$�JHoP൴ú��K൴VWRU൴DQ��YHU൴�WDEDQÕQD�HWN൴�
HGHE൴O൴U��0HVHOD��E൴U�VDOGÕUJDQ�E൴U�YHU൴� WDEDQÕ�VRUJXVXQD�KD]ÕU�E൴OJ൴�oÕNÕú�
NDUDNWHU൴� HNOHUVH�� VDOGÕUJDQ� YHU൴� WDEDQÕQD� UDVJHOH� RNXPD�\D]PD� HU൴ú൴P൴�
VD÷OD\DE൴O൴U��64/�NRPXWX�YHU൴�WDEDQÕ\OD�KDEHUOHúPHN�൴o൴Q�NXOODQÕOÕU��$\QÕ�
]DPDQGD�64/� VRUJXODUÕ� N൴PO൴N� GR÷UXODPD�J൴E൴� J�YHQO൴N�NRQWUROOHU൴� ൴o൴Q�
NXOODQÕODE൴O൴U�� VDOGÕUJDQODU�J�YHQO൴÷൴�DúPDN� ൴o൴Q�EX�VRUJXODUGDN൴�PDQWÕN-
ODUGD�GH÷൴ú൴NO൴N�\DSDE൴O൴U�>�@��64/�HQMHNV൴\RQX�DoÕNODUÕ�൴VWHPF൴��JHQHOGH�
:HE��X\JXODPDODUÕ��]HU൴QGH�EXOXQXU��64/�HQMHNV൴\RQX�64/�NRPXWODUÕQÕ�
YHU൴� WDEDQÕQD� \|QOHQG൴UHUHN� YHU൴� WDEDQÕQÕ� ൴VW൴VPDU� HGHU��9HU൴� WDEDQÕ� GHV-
WHNO൴� X\JXODPDODU� J�YHQO൴� D÷� �]HU൴QGH� VXQXFXGDQ� YHU൴� DODE൴O൴\RUVD� 64/�
HQMHNV൴\RQ�൴o൴Q�E൴U�KHGHIW൴U��gUQH÷൴Q��E൴U�൴VWHPF൴�X\JXODPDVÕ�ùHN൴O�����¶WH�
J|VWHU൴OG൴÷൴�J൴E൴�DUÕQGÕUÕOPÕú�E|OJH�DQODPÕQD�JHOHQ�YH�GÕú�D÷ODUD�DoÕN�VHU-
Y൴VOHU൴Q൴� ൴oHUHQ�YH�EX�VHUY൴VOHU൴�GDKD�E�\�N�J�YHQV൴]�E൴U�D÷D� �JHQHOO൴NOH�
൴QWHUQHW��PDUX]�EÕUDNDQ� I൴]൴NVHO� YH\D�PDQWÕNVDO� E൴U� DOW� D÷�RODQ�'0=¶GD�
\DOÕWÕOPÕú�:HE�VXQXFXVX��]HU൴QGHQ�J�YHQO൴�D÷GD�YHU൴�WDEDQÕQD�ED÷ODQÕUVD��
64/�HQMHNV൴\RQX�VDOGÕUÕODUÕ�64/�VXQXFXVXQD�J�YHQO൴�D÷��]HU൴QGHQ�\DSÕOD-
E൴O൴U��+DWWD�J�YHQO൴N�GXYDUÕ�VXQXFX\D�RODQ�G൴÷HU�W�P�ED÷ODQWÕODUÕ�HQJHOOHVH�
E൴OH�EDúDUÕOÕ�E൴U�VDOGÕUÕ��VDOGÕUJDQD�J�YHQO൴�D÷��]HU൴QGHQ�64/�VXQXFXVXQX�
NRQWURO�HWPH�RODQD÷Õ�VD÷ODU�
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đJPNQ�������<JG�Z^LZQFRFQFWæ�´_JWNSIJS�861�JSOJPXN^TSZ�XFQIæWæXæ

13.2.4.�=88�(WTXX�8NYJ�8HWNUYNSL��&�æÕæ

;66�DoÕNOÕ÷ÕQÕQ�WHPHO�VHEHE൴�64/�HQMHNV൴\RQXQGD�ROGX÷X�J൴E൴�J൴UG൴�GR÷UX-
ODPD�HNV൴NO൴÷൴QGHQ�ND\QDNODQPDNWDGÕU��)DNDW��;66�VDOGÕUÕODUÕQGD�ZHE�X\JX-
ODPDVÕ�N|W�F�O�NRGX�NXOODQÕFÕ\D�J|QGHU൴U�������&:(�6$16�(Q�7HKO൴NHO൴����
3URJUDPODPD�+DWDVÕ�UDSRUXQGD�>��@�;66�HQ�VÕN�NXOODQÕODQ�YH�NU൴W൴N�SURJUDP-
ODPD�KDWDVÕ�RODUDN�\D\ÕPODQPÕúWÕU��6DOGÕUJDQD�J�YHQO൴N�DoÕ÷Õ�RODQ�ZHE�X\JX-
ODPDVÕ�൴OH�ROXúWXUXODQ�ZHE�VD\IDVÕQD�NRG�\HUOHúW൴UPH\H�RODQDN�VD÷ODGÕ÷Õ�൴o൴Q�
ROGXNoD�WHKO൴NHO൴G൴U��6DOGÕUÕ�NRGX�ZHE�VXQXFXVX�\HWN൴V൴\OH�NXOODQÕFÕ�WDUDIÕQGD�
oDOÕúWÕUÕOÕU�

�������� ,JWJPXN_�5TWYQFW�[J�8JW[NXQJW

6൴VWHP��]HU൴QGH� NRúDQ� VHUY൴VOHU� YH� X\JXODPDODU� GÕú� G�Q\D\OD� KDEHUOHúPHN�
൴o൴Q�ED]Õ�D÷�SRUWODUÕQÕ�DoDE൴O൴U��%൴U�VDOGÕUJDQ�DoÕN�SRUW��]HU൴QGHQ�6&$'$�V൴V-
WHP൴QH�HU൴ú൴P�VD÷OD\ÕS�V൴VWHP�KDNNÕQGD�E൴OJ൴�WRSOD\DE൴O൴U��+HU�DoÕN�SRUW�VDO-
GÕUJDQD�൴VW൴VPDU�NRGXQX�J|QGHUPH\H�YH�YHU൴�oHNPHV൴QH�RODQDN�VD÷OD\DE൴O൴U��
6DOGÕUJDQ�HU൴ú൴OHE൴O൴U�D÷�SRUWODUÕQÕ�G൴QOH\HQ�VHUY൴VOHUH�X]DNWDQ�ED÷ODQWÕ�NXUDU-
VD��KHGHI�D÷��]HU൴QGH�NHQG൴V൴QH�\HU�EXODE൴O൴U�YH�\HUHO�D÷�VXQXFXODUÕQÕ�G൴QOH\HQ�
W�P� VHUY൴VOHU൴� KHGHI� DODE൴O൴U��*�YHQO൴N� DoÕ÷Õ� RODQ� D÷� X\JXODPDVÕ�� VDOGÕUJDQ�
WDUDIÕQGDQ�൴VW൴VPDU�HG൴OHE൴O൴U�YH�\HWN൴V൴]�E൴U�úHN൴OGH�YHU൴OHU൴�oHNPHN�൴o൴Q�N|W�-
F�O�NRG�J|QGHUPHV൴QH�VHEHE൴\HW�YHUHE൴O൴U�>��@��6&$'$�VXQXFXODUÕ��]HU൴QGH�
QH�NDGDU�oRN�oDOÕúDQ�VHUY൴V�YDUVD�6&$'$�V൴VWHP൴Q൴Q�VDOGÕUÕ\D�PDUX]�NDOPD-



*SI´XYWN^JQ�0TSYWTQ�8NXYJRQJWNSNS�8NGJW�,´[JSQNÕN

423

VÕ� R� NDGDU� SRWDQV൴\HO� GkK൴O൴QGHG൴U�� 6RQXo� RODUDN�� 6&$'$� V൴VWHP൴� �]HU൴QGH�
P�PN�Q�ROGX÷XQFD�JHUHNO൴� VHUY൴V�YH�X\JXODPDODU� oDOÕúWÕUÕOPDOÕGÕU��E|\OHFH�
NXOODQÕOPD\DQ�SRUWODU�NDSDOÕ�RODFDNWÕU�

��������*YPNQN�>FRF�>®SJYNRN�:^LZQFRFXæ

øúOHW൴P� V൴VWHP൴�� VHUY൴VOHU�� NXOODQÕFÕODU� YH� �o�QF�� SDUW൴� \D]ÕOÕPODU� ൴o൴Q� HWN൴O൴�
\DPD�\|QHW൴P൴� oRN�|QHPO൴G൴U��6&$'$��UHW൴F൴OHU൴��U�QOHU൴QGH�NXOODQÕFÕODUÕ-
QD�\DPDODUÕ�X\JXOD\DUDN�J�YHQO൴N�DoÕNODUÕQÕ�KDI൴IOHWHE൴O൴UOHU��+DI൴IOHWPH�X\-
JXODQPDGDQ�|QFH�J�YHQO൴N�DoÕNODUÕQÕQ�KÕ]OÕFD� WDQÕPODQPDVÕ�YH�\DPDODUÕQÕQ�
\DSÕOPDVÕ� DoÕNOÕ÷ÕQ� ൴IúDVÕQÕQ� U൴VN൴Q൴�P൴Q൴P൴]H� HGHU��$\QÕ� ]DPDQGD�6&$'$�
�UHW൴F൴OHU൴�\DPDODUÕQÕ��o�QF��SDUW൴��U�QOHU��]HU൴QGH� WHVW�HGHU�YH�GDKD�VRQUD�
WHPHO��U�QH�\DPDODU�

�������� ;66��&URVV�6LWH�6FULSWLQJ��$oÕ÷Õ�

y^^� ĂĕŦŬůŦŒŦŶŦŶ� ƚĞŵĞů� ƐĞďĞďŝ� ^Y>� ĞŶũĞŬƐŝǇŽŶƵŶĚĂ� ŽůĚƵŒƵ� Őŝďŝ� ŐŝƌĚŝ� ĚŽŒƌƵůĂŵĂ� ĞŬƐŝŬůŝŒŝŶĚĞŶ�
ŬĂǇŶĂŬůĂŶŵĂŬƚĂĚŦƌ͘�&ĂŬĂƚ͕�y^^�ƐĂůĚŦƌŦůĂƌŦŶĚĂ�ǁĞď�ƵǇŐƵůĂŵĂƐŦ�ŬƂƚƺĐƺů�ŬŽĚƵ�ŬƵůůĂŶŦĐŦǇĂ�ŐƂŶĚĞƌŝƌ͘�ϮϬϭϬ�
�t�ͬ^�E^� �Ŷ� dĞŚůŝŬĞůŝ� Ϯϱ� WƌŽŐƌĂŵůĂŵĂ� ,ĂƚĂƐŦ� ƌĂƉŽƌƵŶĚĂ� ϭϬ� y^^� ĞŶ� ƐŦŬ� ŬƵůůĂŶŦůĂŶ� ǀĞ� ŬƌŝƚŝŬ�
ƉƌŽŐƌĂŵůĂŵĂ� ŚĂƚĂƐŦ� ŽůĂƌĂŬ� ǇĂǇŦŵůĂŶŵŦƔƚŦƌ͘� ^ĂůĚŦƌŐĂŶĂ� ŐƺǀĞŶůŝŬ� ĂĕŦŒŦ� ŽůĂŶ� ǁĞď� ƵǇŐƵůĂŵĂƐŦ� ŝůĞ�
ŽůƵƔƚƵƌƵůĂŶ�ǁĞď� ƐĂǇĨĂƐŦŶĂ� ŬŽĚ� ǇĞƌůĞƔƚŝƌŵĞǇĞ� ŽůĂŶĂŬ� ƐĂŒůĂĚŦŒŦ� ŝĕŝŶ� ŽůĚƵŬĕĂ� ƚĞŚůŝŬĞůŝĚŝƌ͘� ^ĂůĚŦƌŦ� ŬŽĚƵ�
ǁĞď�ƐƵŶƵĐƵƐƵ�ǇĞƚŬŝƐŝǇůĞ�ŬƵůůĂŶŦĐŦ�ƚĂƌĂĨŦŶĚĂ�ĕĂůŦƔƚŦƌŦůŦƌ͘�

�������� *HUHNVL]�3RUWODU�YH�6HUYLVOHU�

^ŝƐƚĞŵ� ƺǌĞƌŝŶĚĞ� ŬŽƔĂŶ� ƐĞƌǀŝƐůĞƌ� ǀĞ� ƵǇŐƵůĂŵĂůĂƌ� ĚŦƔ� ĚƺŶǇĂǇůĂ� ŚĂďĞƌůĞƔŵĞŬ� ŝĕŝŶ� ďĂǌŦ� ĂŒ� ƉŽƌƚůĂƌŦŶŦ�
ĂĕĂďŝůŝƌ͘� �ŝƌ� ƐĂůĚŦƌŐĂŶ� ĂĕŦŬ� ƉŽƌƚ� ƺǌĞƌŝŶĚĞŶ� ^����� ƐŝƐƚĞŵŝŶĞ� ĞƌŝƔŝŵ� ƐĂŒůĂǇŦƉ� ƐŝƐƚĞŵ� ŚĂŬŬŦŶĚĂ� ďŝůŐŝ�
ƚŽƉůĂǇĂďŝůŝƌ͘� ,Ğƌ� ĂĕŦŬ� ƉŽƌƚ� ƐĂůĚŦƌŐĂŶĂ� ŝƐƚŝƐŵĂƌ� ŬŽĚƵŶƵ� ŐƂŶĚĞƌŵĞǇĞ� ǀĞ� ǀĞƌŝ� ĕĞŬŵĞƐŝŶĞ� ŽůĂŶĂŬ�
ƐĂŒůĂǇĂďŝůŝƌ͘�^ĂůĚŦƌŐĂŶ�ĞƌŝƔŝůĞďŝůŝƌ�ĂŒ�ƉŽƌƚůĂƌŦŶŦ�ĚŝŶůĞǇĞŶ�ƐĞƌǀŝƐůĞƌĞ�ƵǌĂŬƚĂŶ�ďĂŒůĂŶƚŦ�ŬƵƌĂƌƐĂ͕�ŚĞĚĞĨ�ĂŒ�
ƺǌĞƌŝŶĚĞ� ŬĞŶĚŝƐŝŶĞ� ǇĞƌ� ďƵůĂďŝůŝƌ� ǀĞ� ǇĞƌĞů� ĂŒ� ƐƵŶƵĐƵůĂƌŦŶŦ� ĚŝŶůĞǇĞŶ� ƚƺŵ� ƐĞƌǀŝƐůĞƌŝ� ŚĞĚĞĨ� ĂůĂďŝůŝƌ͘�
'ƺǀĞŶůŝŬ�ĂĕŦŒŦ�ŽůĂŶ�ĂŒ�ƵǇŐƵůĂŵĂƐŦ͕�ƐĂůĚŦƌŐĂŶ�ƚĂƌĂĨŦŶĚĂŶ�ŝƐƚŝƐŵĂƌ�ĞĚŝůĞďŝůŝƌ�ǀĞ�ǇĞƚŬŝƐŝǌ�ďŝƌ�ƔĞŬŝůĚĞ�ǀĞƌŝůĞƌŝ�
ĕĞŬŵĞŬ�ŝĕŝŶ�ŬƂƚƺĐƺů�ŬŽĚ�ŐƂŶĚĞƌŵĞƐŝŶĞ�ƐĞďĞďŝǇĞƚ�ǀĞƌĞďŝůŝƌ�ϭϭ͘�^�����ƐƵŶƵĐƵůĂƌŦ�ƺǌĞƌŝŶĚĞ�ŶĞ�ŬĂĚĂƌ�
ĕŽŬ� ĕĂůŦƔĂŶ� ƐĞƌǀŝƐ� ǀĂƌƐĂ� ^����� ƐŝƐƚĞŵŝŶŝŶ� ƐĂůĚŦƌŦǇĂ�ŵĂƌƵǌ� ŬĂůŵĂƐŦ� Ž� ŬĂĚĂƌ� ƉŽƚĂŶƐŝǇĞů� ĚĂŚŝůŝŶĚĞĚŝƌ͘�
^ŽŶƵĕ� ŽůĂƌĂŬ͕� ^����� ƐŝƐƚĞŵŝ� ƺǌĞƌŝŶĚĞ� ŵƺŵŬƺŶ� ŽůĚƵŒƵŶĐĂ� ŐĞƌĞŬůŝ� ƐĞƌǀŝƐ� ǀĞ� ƵǇŐƵůĂŵĂůĂƌ�
ĕĂůŦƔƚŦƌŦůŵĂůŦĚŦƌ͕�ďƂǇůĞĐĞ�ŬƵůůĂŶŦůŵĂǇĂŶ�ƉŽƌƚůĂƌ�ŬĂƉĂůŦ�ŽůĂĐĂŬƚŦƌ͘�

�������� (WNLOL�<DPD�<|QHWLPL�8\JXODPDVÕ�

7ƔůĞƚŝŵ� ƐŝƐƚĞŵŝ͕� ƐĞƌǀŝƐůĞƌ͕� ŬƵůůĂŶŦĐŦůĂƌ� ǀĞ� ƺĕƺŶĐƺ� ƉĂƌƚŝ� ǇĂǌŦůŦŵůĂƌ� ŝĕŝŶ� ĞƚŬŝůŝ� ǇĂŵĂ� ǇƂŶĞƚŝŵŝ� ĕŽŬ�
ƂŶĞŵůŝĚŝƌ͘� ^����� ƺƌĞƚŝĐŝůĞƌŝ� ƺƌƺŶůĞƌŝŶĚĞ� ŬƵůůĂŶŦĐŦůĂƌŦŶĂ� ǇĂŵĂůĂƌŦ� ƵǇŐƵůĂǇĂƌĂŬ� ŐƺǀĞŶůŝŬ� ĂĕŦŬůĂƌŦŶŦ�
ŚĂĨŝĨůĞƚĞďŝůŝƌůĞƌ͘� ,ĂĨŝĨůĞƚŵĞ� ƵǇŐƵůĂŶŵĂĚĂŶ� ƂŶĐĞ� ŐƺǀĞŶůŝŬ� ĂĕŦŬůĂƌŦŶŦŶ� ŚŦǌůŦĐĂ� ƚĂŶŦŵůĂŶŵĂƐŦ� ǀĞ�
ǇĂŵĂůĂƌŦŶŦŶ� ǇĂƉŦůŵĂƐŦ� ĂĕŦŬůŦŒŦŶ� ŝĨƔĂƐŦŶŦŶ� ƌŝƐŬŝŶŝ� ŵŝŶŝŵŝǌĞ� ĞĚĞƌ͘� �ǇŶŦ� ǌĂŵĂŶĚĂ� ^����� ƺƌĞƚŝĐŝůĞƌŝ�
ǇĂŵĂůĂƌŦŶŦ�ƺĕƺŶĐƺ�ƉĂƌƚŝ�ƺƌƺŶůĞƌ�ƺǌĞƌŝŶĚĞ�ƚĞƐƚ�ĞĚĞƌ�ǀĞ�ĚĂŚĂ�ƐŽŶƌĂ�ƚĞŵĞů�ƺƌƺŶĞ�ǇĂŵĂůĂƌ͘�

�

bĞŬŝů�ϭϯ͘ϰ͘�^�����ƐŝƐƚĞŵŝŶĚĞ�ǇĂŵĂƐŦǌ�ďŝůĞƔĞŶůĞƌŝŶ�ǇƺǌĚĞůĞƌŝ�ϰ�

Ϯϵй

Ϯϵй

Ϯϰй

ϭϯй
ϱй

7ƔůĞƚŝŵ�^ŝƐƚĞŵŝ�ĚŦƔŦ�^ĞƌǀŝƐůĞƌ
ǀĞ�<ƺƚƺƉŚĂŶĞůĞƌ

7ƔůĞƚŝŵ�^ŝƐƚĞŵŝ�^ĞƌǀŝƐůĞƌŝ

tĞď�mƌƺŶůĞƌŝ

sĞƌŝ�dĂďĂŶŦ�mƌƺŶůĞƌŝ

^ĐĂĚĂ�^ĞƌǀŝƐůĞƌŝ�ǀĞ
<ƺƚƺƉŚĂŶĞůĞƌŝ

đJPNQ�������8(&)&�XNXYJRNSIJ�^FRFXæ_�GNQJĒJSQJWNS�^´_IJQJWN�@�B

øúOHW൴P�V൴VWHP൴�\DPDODUÕ�VDOGÕUJDQÕQ�൴úOHW൴P�V൴VWHP൴��]HU൴QGH�NRG�oDOÕúWÕUPDVÕ-
QD�RODQDN�VD÷OD\DQ�J�YHQO൴N�DoÕNODUÕQÕ�NDSDWPDN�൴o൴Q�\D\ÕPODQÕU�������6൴EHU�
*�YHQO൴N�5൴VN�5DSRUX¶QD�J|UH� >��@�� VRQ�\ÕOODUGD�X\JXODPDODUGD�NHúIHG൴OHQ�
J�YHQO൴N�DoÕNODUÕ�൴úOHW൴P�V൴VWHPOHU൴QGH�NHúIHG൴OHQ�J�YHQO൴N�DoÕNODUÕQGDQ�oRN�
GDKD�ID]ODGÕU��6RQXo�RODUDN�X\JXODPD�SURJUDPODUÕQGD�ND\GHG൴OHQ�VDOGÕUÕ�J൴U൴-
ú൴P൴�GDKD�ID]ODGÕU��ùHN൴O�����¶WH�167%�GH÷HUOHQG൴UPHV൴QGH�6&$'$�V൴VWHP൴Q-
GH�\DPDVÕ]�\D]ÕOÕP�EXOXQDQ��U�QOHU൴Q�\�]GHOHU൴�YHU൴OP൴úW൴U�
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�������� -FGJWQJĒRJ�0FSFQæ�,´[JSQNP�&�æPQFWæ

6&$'$�V൴VWHPOHU൴��I൴UPDODUÕQ�൴QWUDQHWOHU൴\OH�YH�GÕú�D÷GD�൴QWHUQHWOH�RODQ�ED÷-
ODQWÕODUÕQÕQ�DUWPDVÕQGDQ�GROD\Õ�V൴EHU�VDOGÕUÕODUD�GDKD�ID]OD�PDUX]�NDOPDNWDGÕU-
ODU��+DEHUOHúPH�NDQDOODUÕ�EX�EDNÕPGDQ�|QHPO൴G൴U�o�QN��IDUNOÕ�J�YHQO൴N�DODQ-
ODUÕ\OD�ED÷ODQWÕ�NXUDUODU��HU൴ú൴P�\HWN൴OHU൴QH�VDK൴S�ROXUODU�YH�6&$'$�V൴VWHP൴Q൴�
PDQ൴S�OH� HWPHN�DPDFÕ\OD� IRQNV൴\RQODUÕQGD�GH÷൴ú൴NO൴NOHU�\DSÕODE൴O൴U��+DEHU-
OHúPH�NDQDOÕ�DoÕNODUÕ�൴o൴Q�DúD÷ÕGDN൴�NRQXODU�൴QFHOHQP൴úW൴U�

�x 6&$'$�N൴PO൴N�E൴OJ൴OHU൴�WRSODPD�
�x 6&$'$�YHU൴�YH�NRPXW�DOGDWPDFDVÕ�YH�PDQ൴S�ODV\RQX�
�x 6&$'$�IRQNV൴\RQODUÕQÕ�U൴VNH�DWDQ�KDEHUOHúPHOHUH�'R6��

6&$'$�V൴VWHPOHU൴QGH��D÷�F൴KD]�\|QHW൴P൴��X]DNWDQ�HU൴ú൴P�YH\D�GRV\D�WUDQVIHU൴�
J൴E൴�QRUPDO�%7�IRQNV൴\RQODUÕQGD�EXOXQDQ�%7�SURWRNROOHU൴�NXOODQÕOPDNWDGÕU��
%X�SURWRNROOHUH�\|QHO൴N� WHKG൴WOHU�6&$'$�V൴VWHPOHU൴� ൴o൴Q�GH�JHoHUO൴G൴U��gU-
QH÷൴Q��VVK�� IWS�� WHOQHW�YH� UORJ൴Q�SURWRNROOHU൴�J൴E൴�GRV\D� WUDQVIHU൴�YH�X]DNWDQ�
HU൴ú൴P� SURWRNROOHU൴� 6&$'$� V൴VWHP൴� D÷ODUÕQGD� GD� NXOODQÕODE൴OPHNWHG൴U�� %X�
SURWRNROOHUGHQ�J�YHQO൴�RODQODUÕQ�WHUF൴K�HG൴OPHV൴�|QHPO൴�ROPDNWDGÕU��gUQH÷൴Q��
KDEHUOHúPH�SURWRNROOHU൴�VVK��]HU൴QGHQ�W�QHOOHQHE൴O൴U�YH\D�KWWS��VVO��]HU൴QGHQ�
J|QGHU൴OHE൴O൴U��KWWSV��>��@�

��������-FGJWQJĒRJ�5WTYTPTQQJWNSNS�&�æPQæPQFWæ

%X�DOW� EDúOÕN� DOWÕQGD�6&$'$�KDEHUOHúPH�SURWRNROOHU൴QGHQ�'13���0RGEXV�
7&3�YH�3URI൴QHW�SURWRNROOHU൴QH�\|QHO൴N�]DI൴\HWOHU�YH�VDOGÕUÕODU�DQODWÕOPÕúWÕU�

���������� )35��&�æPQæPQFWæ�[J�8FQIæWæQFWæ

'13��SURWRNRO�QH�\|QHO൴N�VDOGÕUÕODU��SURWRNRO�Q�|]HOO൴NOHU൴Q൴���UHW൴F൴�X\JXODPD-
ODUÕQÕ�YH\D�DOW\DSÕVÕQGDN൴�]D\ÕIOÕNODUÕQÕ�൴VW൴VPDU�HGHUHN�JHUoHNOHúW൴U൴O൴U��hUHW൴F൴�X\-
JXODPDODUÕQD�\DSÕODQ�VDOGÕUÕODU��V൴VWHPGH�\DSÕODQGÕUPD�KDWDODUÕQÕQ�൴VW൴VPDUÕ�úHN-
O൴QGH�ROXU��$OW\DSÕ�VDOGÕUÕODUÕ��SRO൴W൴ND�YH�SODWIRUPODUGDN൴�DoÕNOÕNODU�൴VW൴VPDU�HG൴OH-
UHN�JHUoHNOHúW൴U൴O൴U��3URWRNRO�|]HOO൴NOHU൴QH�\|QHO൴N�JHUoHNOHúW൴U൴OHQ�VDOGÕUÕODU�GDKD�
oRN�KDEHUOHúPH�P൴PDU൴V൴�YH�'13��\DSÕVÕ\OD�൴OJ൴O൴G൴U��6DOGÕUÕODU�\R÷XQOXNOD�078��
578�YH�KDEHUOHúPH�\ROX�ROPDN��]HUH��o�KHGHIH�\|QHO൴N�JHUoHNOHúW൴U൴OPHNWHG൴U��
'ROD\ÕVÕ\OD�VDOGÕUÕODU�ùHN൴O�����¶WH�J|VWHU൴OG൴÷൴�J൴E൴�KHGHIH�J൴GHQ�WUDI൴÷൴�NHVHUHN��
\DNDOD\DUDN��GH÷൴úW൴UHUHN�YH�\HQ൴GHQ��UHWHUHN�JHUoHNOHúW൴U൴O൴U�
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�
đJPNQ�������)35��8FQIæWæQFWæ�F��0JXRJ�G��>FPFQFRF�H��)JÕNĒYNWRJ�I��>JSNIJS�´WJYRJ

����������2TIGZX�&�æPQæPQFWæ�[J�8FQIæWæQFWæ

0RGEXV�V൴VWHPOHU൴QH�YH�D÷ODUÕQD�\|QHO൴N�VDOGÕUÕODU�EX�SURWRNRO�Q�|]HOO൴NOH-
U൴QH��X\JXODPDODUÕQD�YH�DOW\DSÕVÕQD�J|UH�൴VW൴VPDU�HG൴O൴U��'13�¶WHN൴�J൴E൴�EX�
SURWRNROH�\|QHO൴N� WHKG൴WOHU�NHVPH��\DNDODPD��GH÷൴úW൴UPH�YH�\HQ൴GHQ��UHW-
PH� ROPDN� �]HUH� G|UW� NDWHJRU൴GH� ൴QFHOHQHE൴O൴U��0RGEXV� 6HU൴� 3URWRNRO�¶QH�
\DSÕODQ�VDOGÕUÕODU�DQD�YH�N|OH�F൴KD]ODUÕQD�YH�VHU൴�KDEHUOHúPH�D÷ÕQD�\|QHO൴N�
JHUoHNOHú൴UNHQ��0RGEXV�7&3¶H�\DSÕODQ�VDOGÕUÕODU�,3�D÷ÕQD��DQD�YH�N|OH�F൴-
KD]ODUÕQD�JHUoHNOHúW൴U൴O൴U�>��@�
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%X� VDOGÕUÕODUGD�PHVDMÕQ� ൴oHU൴÷൴QH� HU൴ú൴OHE൴OPHV൴QGHQ� GROD\Õ� WDúÕQDQ� E൴OJ൴Q൴Q�
J൴]O൴O൴÷൴Q൴Q�൴IúD�ROPDVÕQD�VHEHS�ROXQDE൴O൴U��K൴]PHW�HQJHOOHPHV൴QH�VHEHS�ROGX-
÷X�൴o൴Q�V൴VWHP�HU൴ú൴OHE൴O൴UO൴÷൴QH�HWN൴�HGHU�YH�DUD\D�J൴UHUHN�HOH�JHo൴U൴OHQ�E൴OJ൴Q൴Q�
\HQ൴GHQ��UHW൴OHE൴OPHV൴QGHQ�GROD\Õ�YHU൴�E�W�QO�÷��HWN൴OHQ൴U��6DOGÕUÕODU��0RG-
EXV�6HU൴�3URWRNRO���0RGEXV�7&3�3URWRNRO��YH�KHU�൴N൴�VHU൴�YH�7&3�3URWRNROOH-
U൴�ROPDN��]HUH��o�EDúOÕN�DOWÕQGD�൴QFHOHQ൴U�

,UPDN� YH� (UNHN�� \DSWÕNODUÕ� oDOÕúPDGD� >��@�� (QG�VWU൴\HO� .RQWURO� 6൴VWHPOH-
U൴¶QGH�HQ�VÕN�NXOODQÕODQ�0RGEXV�7&3�3URWRNRO�¶Q�Q�KDEHUOHúPH�DOW\DSÕVÕQÕ�
൴QFHOHP൴ú��N൴PO൴N�GR÷UXODPD�]DI൴\HW൴Q൴Q�൴VW൴VPDUÕ�\DSÕODUDN�EX�SURWRNROGHN൴�
YHU൴OHU൴Q�J൴]O൴O൴÷൴Q൴Q�YH�E�W�QO�÷�Q�Q�ER]XODE൴OG൴÷൴Q൴� WHVS൴W� HWP൴úOHUG൴U��%X�
J�YHQO൴N�VRUXQXQ�HQJHOOHQPHV൴QH�YH\D�KDI൴IOHW൴OPHV൴QH�\|QHO൴N�E൴U�J�YHQO൴N�
o|]�P�|QHU൴V൴QGH�EXOXQPXúODUGÕU��

����������5WTKNSJY�&�æPQæPQFWæ�[J�8FQIæWæQFWæ

,62�76$3��6WDQGDUGV�2UJDQ൴]DW൴RQ�7UDQVSRUW�$FFHVV�3R൴QW��J൴E൴�HQG�VWU൴\HO�
V൴VWHPOHUGH�NXOODQÕODQ�SURWRNROOHU�JHO൴úW൴U൴OG൴÷൴�G|QHP൴Q�úDUWODUÕQGDN൴�J�YHQ-
O൴N�NRQVHSW൴QH�J|UH�ROXúWXUXOPXúWXU��.RQWURO�V൴VWHPOHU൴Q൴Q�YH�3/&�F൴KD]ODUÕ-
QÕQ�R�G|QHPGH�WDPDPHQ�൴]ROH�ROGX÷X�G�ú�Q�OG�÷�QGHQ�EX�SURWRNROOHU�J�-
YHQO൴�RODUDN�WDVDUODQPDPÕúWÕU�

6൴PDW൴F�6�� ൴VW൴VPDUÕ� G൴UHN�RODUDN�3URI൴QHW¶H� \|QHO൴N�GH÷൴OG൴U� IDNDW�3URI൴QHW�
൴VW൴VPDU�HG൴OHFHN�D÷D�ED÷ODQPDN� ൴o൴Q�NXOODQÕOPDNWDGÕU��6DOGÕUÕ��6൴HPHQV� WD-
UDIÕQGDQ��UHW൴OHQ�E�W�Q�6��3/&¶OHU൴Q�KDEHUOHúPHV൴�YH�SURJUDPODQPDVÕ� ൴o൴Q�
6൴HPHQV�P�KHQG൴VO൴N�\D]ÕOÕPÕ�RODQ�,62�76$3¶WHQ�ID\GDODQÕU��

6DOGÕUJDQÕQ�EDNÕú�DoÕVÕQGDQ�6��3/&�F൴KD]Õ�,62�76$3�൴OH������SRUWWDQ�KDEHU-
OHúPHNWH�YH� ൴OHW൴OHQ�SDNHWOHU�DoÕN�PHW൴Q�RODUDN�ú൴IUHOHQPHGHQ�J|QGHU൴OPHN-
WHG൴U��%X�\�]GHQ�DUD\D�J൴UPH�YH�\HQ൴GHQ�\|QOHQG൴UPH� VDOGÕUÕODUÕ�EX� V൴VWHP�
൴o൴Q�X\JXQ�ROPDNWDGÕU��$\QÕ�]DPDQGD�078�YH�578�YH\D�3/&�F൴KD]�DUDVÕQGD�
DNDQ�E�W�Q�WUDI൴N�NROD\�E൴U�úHN൴OGH�\DNDODQDE൴OPHNWH�YH�E|\OHFH�VDOGÕUJDQÕQ�
SURWRNROH�\|QHO൴N�WHUV൴QH�P�KHQG൴VO൴N�JHUoHNOHúW൴UPHV൴QH�YH�N|W�F�O�DPDoODUÕ�
൴o൴Q�NHQG൴�SDNHWOHU൴Q൴��UHWPHV൴QH�൴PNkQ�VD÷ODPDNWDGÕU��

,62�76$3¶൴Q�E൴U�G൴÷HU�|QHPO൴�J�YHQO൴N�DoÕ÷Õ��N൴PO൴N�GR÷UXODPDVÕQÕQ�]D\ÕI�
ROPDVÕGÕU�� .൴PO൴N� GR÷UXODPDVÕ� \DSÕOPÕú� SDNHWOHU൴� \DNDOD\DQ� E൴U� VDOGÕUJDQ��
D\QÕ�SDNHW൴�NXOODQDUDN�N൴PO൴N�GR÷UXODPD�PHNDQ൴]PDVÕQÕ�DúDE൴O൴U�>��@��
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.XOODQÕFÕ�N൴PO൴N�GR÷UXODPD�SDNHW൴Q൴�3/&�F൴KD]ÕQD�J|QGHUG൴÷൴QGH��SDNHWWHN൴�
SDUROD�YH\D�SDUROD�|]HW൴�F൴KD]GDN൴�\DSÕODQGÕUÕOPÕú�RODQ�SDUROD�|]HW൴\OH�NDUúÕ-
ODúWÕUÕU��(÷HU�EX�NDUúÕODúWÕUPD�GR÷UX\VD�F൴KD]�HU൴ú൴PH�൴]൴Q�YHU൴U�YH�3/&�KDIÕ]D-
VÕQD�RNXPD�\D]PD�oDOÕúWÕUPD�\HWN൴OHU൴Q൴�YHU൴U��%X��VDOGÕUJDQÕQ�3/&��]HU൴QGH�
൴VWHG൴÷൴�GH÷൴ú൴NO൴NOHU൴�\DSDE൴OHFH÷൴�DQODPÕQD�JHOPHNWHG൴U�

,UPDN�YH�(UNHN��\DSWÕNODUÕ�oDOÕúPDGD�>��@��3URI൴QHW�3URWRNRO�¶Q�Q�KDEHUOHú-
PH�DOW\DSÕVÕ�YH�J�YHQO൴÷൴Q൴�DQDO൴]�HGHE൴OPHN�൴o൴Q�E൴U�GHQH\�G�]HQH÷൴�RUWDPÕ�
WDVDUODPÕúODUGÕU��7DVDUODGÕNODUÕ�GHQH\�G�]HQH÷൴�RUWDPÕQGD�DUD\D�J൴UPH��0DQ�
൴Q�WKH�P൴GGOH���K൴]PHW�HQJHOOHPH��'HQ൴DO�RI�6HUY൴FH��YH�\HQ൴GHQ�\|QOHQG൴U-
PH��5HSOD\��VDOGÕUÕODUÕ�JHUoHNOHúW൴UHUHN�HQG�VWU൴\HO�F൴KD]ODUÕQ� WHSN൴OHU൴Q൴�YH�
KDEHUOHúPH�SURWRNRO�Q�Q�J�YHQO൴÷൴Q൴�DQDO൴]�HWP൴úOHUG൴U�

������ 8(&)&�,�;*31å0�9*89å�&7&�1&7.

%൴OJ൴�YH�൴OHW൴ú൴P�WHNQRORM൴OHU൴�DOW\DSÕVÕ\OD�HQWHJUH�E൴U�úHN൴OGH�oDOÕúDQ�6&$'$�
V൴VWHPOHU൴Q൴Q�J�YHQO൴N�DoÕNODUÕQÕQ�WHVS൴W൴�YH�WHVS൴W�HG൴OHQ�EX�]DI൴\HWOHU൴Q�൴VW൴V-
PDUÕ��QRUPDO�E൴OJ൴�WHNQRORM൴OHU൴�DOW\DSÕVÕQÕ�NXOODQDQ�V൴VWHPOHU�൴o൴Q�\DSÕODQ�VÕ]-
PD�WHVW൴�DUDoODUÕ�YH\D�|]HO�RODUDN�6&$'$�V൴VWHPOHU൴�൴o൴Q�WDVDUODQPÕú�DUDoODU�
NXOODQÕODUDN�\DSÕOPDNWDGÕU�

dDOÕúPDQÕQ� EX� E|O�P�QGH� 6&$'$� V൴VWHPOHU൴QGH� NXOODQÕODQ� J�YHQO൴N� WHVW൴�
DUDoODUÕQ�E൴U�NÕVPÕ�J|VWHU൴OP൴úW൴U�

��������8MTIFS�&WFRF�2TYTWZ

����� \ÕOÕQGD� -RKQ�0DWKHUO\� ൴V൴PO൴� E൴U� SURJUDPFÕ�� ൴QWHUQHW� ED÷ODQWÕOÕ� F൴-
KD]ODUÕ�WDQÕPOD\DE൴OHQ�YH�JUDI൴NVHO�DUD�\�]O��6KRGDQ�൴V൴PO൴�E൴U�DUDPD�PR-
WRUX�\D]PÕúWÕU� >��@��g]HOO൴NOH��E൴OJ൴VD\DU��\D]ÕFÕ��ZHEFDP�YH�HQG�VWU൴\HO�
NRQWURO�F൴KD]ODUÕ�J൴E൴�\|QOHQG൴U൴OHE൴OHQ�,3�DGUHVO൴�F൴KD]ODUÕ�WDQÕPOD\DE൴O൴U��
6KRGDQ�� E�W�Q� ൴QWHUQHW൴� WDUDU�� F൴KD]ODUÕ� G൴]൴QOHU� YH� X\JXQ� RODQ� VHUY൴VOH-
UH� VRUJXGD� EXOXQXU�� 6KRGDQ�$3,� YH\D� KWWSV���ZZZ�VKRGDQ�൴R�� �]HU൴QGHQ�
HU൴ú൴OHE൴OHFHN� DUDQDE൴O൴U� YHU൴� WDEDQÕQGD� WRSODGÕ÷Õ� F൴KD]ODUÕQ� ,3� DGUHVOHU൴-
Q൴Q�SRUW�QXPDUDODUÕQÕ�YH��]HU൴QGH�oDOÕúDQ�VHUY൴VOHU൴Q�DQD�EDúOÕN�E൴OJ൴OHU൴Q൴�
EDUÕQGÕUÕU��.XOODQÕFÕODU���ONH��VXQXFX�DGÕ��EHO൴UO൴�,3�DGUHV൴�DUDOÕ÷Õ�� ൴úOHW൴P�
V൴VWHP൴��F൴KD]�PDUNDVÕ�YH\D�SRUW�E൴OJ൴OHU൴Q൴�EDUÕQGÕUDQ�IDUNOÕ�VRUJXODPDODU-
GD�EXOXQDE൴O൴UOHU�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

428

�����\ÕOÕQÕQ�(N൴P�D\ÕQGD��,&6�&(57��6KRGDQ¶ÕQ�NRQWURO�V൴VWHPOHU൴�DUD�\�]-
OHU൴QH� D൴W� J�YHQO൴N� DoÕNODUÕQÕ� WHVS൴W� HGHE൴OPH� \HWHQH÷൴Q൴� YH� NRQWURO� V൴VWHP൴�
F൴KD]ODUÕQÕQ�൴QWHUQHWWHQ�൴]ROH�ROPDVÕQÕQ�|QHP൴Q൴Q�WDUWÕúÕOGÕ÷Õ�E൴U�UDSRU�\D\ÕP-
ODPÕúWÕU�>���@��%X�UDSRUXQ�VRQXFXQGD�,&6�&(57������������,&6�&(57�����
��$�� ,&6�&(57����������$�� ,&6�&(57����������� YH� ,&6�&(57��������
��$�ROPDN��]HUH��� WDQH� ൴QWHUQHWOH�ED÷ODQWÕOÕ�NRQWURO� V൴VWHPOHU൴� F൴KD]ODUÕQÕQ�
|QHP൴\OH�൴OJ൴O൴�UDSRU�\D\ÕPODPÕúWÕU�>��@�

�����\ÕOÕQGD�/HYHUHWW�>��@������¶GHQ�ID]OD�൴QWHUQHWH�ED÷OÕ�\|QHW൴P�V൴VWHPOHU൴��
VD\Do��+0,�YH�3/&�J൴E൴�HQG�VWU൴\HO�NRQWURO�F൴KD]ODUÕQÕ�NXOODQPÕúWÕU��7RSODP�
���6KRGDQ�VRUJXVX�HQG�VWU൴\HO�NRQWURO�F൴KD]ODUÕQÕQ�WHVS൴W൴�൴o൴Q�NXOODQÕOPÕúWÕU��
��\ÕOOÕN�E൴U�GH÷HUOHQG൴UPH�VRQXFXQGD������\ÕOÕQGD� WHVS൴W�HG൴OHQ������F൴KD]�
GUDPDW൴N�RODUDN�DUWPÕú�YH�������DGHW�ROGX÷X�WHVS൴W�HG൴OP൴úW൴U��

�����\ÕOÕQGD�6+,1(� �6KRGDQ� ,QWHOO൴JHQFH�([WUDFW൴RQ�� SURMHV൴�$�%�'�� øo�
*�YHQO൴N�%DNDQOÕ÷ÕQGD�\�U�W�OHQ�E൴U�SURMH�ROXS�>��@��EX�SURMH�NDSVDPÕQGD�
6KRGDQ�$3,�NXOODQÕOPÕú�YH�\DNODúÕN�RODUDN����� IDUNOÕ�6KRGDQ�VRUJXVX\-
OD�G�Q\D�JHQHO൴QGH�൴QWHUQHWH�ED÷OÕ��������DGHW�HQG�VWU൴\HO�NRQWURO�F൴KD-
]Õ�WHVS൴W�HG൴OP൴úW൴U��,&6�&(57�൴OH�E൴UO൴NWH������F൴KD]��]HU൴QGH�\�U�W�OHQ�
SURMHQ൴Q� GHYDPÕQGD� oR÷X� F൴KD]GD� oRN� ]D\ÕI� J�YHQO൴N� |QOHPOHU൴� DOÕQGÕ÷Õ�
J|U�OP�úW�U�>��@��

6KRGDQ�ZHE�DUD�\�]��NXOODQÕODUDN�³DOOHQ�EUDGOH\´�PDUNDOÕ�൴QWHUQHW�ED÷ODQWÕ-
OÕ�HQG�VWU൴\HO�NRQWURO�V൴VWHP൴�VRUJXODQPÕú�YH�HOGH�HG൴OHQ�VRQXoODUGDQ�V൴VWHP�
�]HU൴QGHN൴�]DI൴\HWOHU�WHVS൴W�HG൴OP൴úW൴U��<DSÕODQ�VRUJXODPDGD�F൴KD]ÕQ�EXOXQGX-
÷X��ONH�YH�úHK൴UOHU���]HU൴QGH�oDOÕúDQ�VHUY൴V�YH�SRUWODU��൴úOHW൴P�V൴VWHP൴��PDUNDVÕ��
�]HU൴QGH�oDOÕúWÕ÷Õ�I൴UPD�DGÕ�YH�,3�DGUHV൴�DUDOÕ÷Õ�DUDQDE൴OPHNWHG൴U��ùHN൴O�����¶GD�
\DSÕODQ�VRUJXODPD\D�D൴W�HNUDQ�J|U�QW�V��J|U�OPHNWHG൴U��

7HVS൴W�HG൴OHQ�HQG�VWU൴\HO�NRQWURO�V൴VWHPOHU൴QH�J൴U൴QFH�KDU൴WD��]HU൴QGH�V൴VWH-
P൴Q�QHUHGH�ROGX÷X���]HU൴QGH�oDOÕúDQ�VHUY൴VOHU�YH�SRUWODU��F൴KD]ÕQ��U�Q�൴VP൴��
�UHW൴F൴Q൴Q�PDUNDVÕ��F൴KD]ÕQ�VHU൴�QXPDUDVÕ��F൴KD]ÕQ�W൴S൴�YH�F൴KD]ÕQ�\HUHO�,3�
DGUHV൴�J|U�OPHNWHG൴U��6RUJXODQDQ�F൴KD]ODUGDQ�E൴UoR÷XQGD�ZHE�VHUY൴V൴Q൴Q�
oDOÕúWÕ÷Õ�IDUN�HG൴OP൴ú�YH�EX�F൴KD]ODUÕQ�ZHE�J൴U൴ú�DUD�\�]��HNUDQODUÕQD�HU൴ú൴P�
\DSÕODE൴OG൴÷൴�YH�HU൴ú൴P�VD÷ODQDQ�X\JXODPD��]HU൴QGH�ú൴IUHOHPH�\DSÕOPDGDQ�
J൴U൴ú�\DSÕODE൴OG൴÷൴�WHVS൴W�HG൴OP൴úW൴U��%|\OHFH�WUDI൴÷൴�G൴QOH\HQ�E൴U�VDOGÕUJDQ��
NXOODQÕFÕQÕQ�J൴UG൴÷൴�YHU൴OHU൴�ú൴IUHV൴]�RODUDN�J|U�QW�OH\HE൴OPHNWHG൴U�
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đJPNQ�������8MTIFS�XTWLZ�XTSZHZ

3DUROD�J�YHQO൴÷൴Q൴Q�|QHP൴Q൴�J|VWHUPHN�DPDFÕ\OD�ZHE�VHUY൴V൴��]HU൴QGHQ�J൴U൴ú�
\DSÕODE൴OHQ�E൴U�HQG�VWU൴\HO�NRQWURO�V൴VWHP൴QH�J൴U൴ú�\DSÕOÕUNHQ�NXOODQÕFÕ�E൴OJ൴-
OHU൴Q൴Q�V൴VWHP�\|QHW൴F൴V൴�YH\D�NXOODQÕFÕVÕ�WDUDIÕQGDQ�GH÷൴úW൴U൴O൴S�GH÷൴úW൴U൴OPH-
G൴÷൴�NRQWURO�HG൴OP൴ú�YH�HOGH�HG൴OHQ�VRQXoODUD�J|UH�E൴UoRN�V൴VWHPGH�NXOODQÕFÕ�
E൴OJ൴OHU൴Q൴Q�YDUVD\ÕODQ�RODUDN�EÕUDNÕOGÕ÷Õ�J|]OHPOHQP൴úW൴U��&൴KD]ODUÕQ� W�U�QH�
J|UH� ൴QWHUQHWWH�\DSÕODQ�YDUVD\ÕODQ�NXOODQÕFÕ� DGODUÕ�YH�SDURODODUÕ� DUDQGÕ÷ÕQGD�
oRN�NROD\�E൴U� úHN൴OGH�EXOXQDE൴OG൴÷൴�YH� V൴VWHPH�EDV൴W�YH�\HWN൴V൴]�E൴U� úHN൴OGH�
HU൴ú൴OHE൴OG൴÷൴�WHVS൴W�HG൴OP൴úW൴U�

�������� <NWJXMFWP�&Õ�&SFQN_�5WTLWFRæ

:൴UHVKDUN�൴KW൴\Do�GR÷UXOWXVXQGD�D÷��]HU൴QGH�DNDQ�SDNHWOHU൴�GHWD\OÕ�E൴U�úHN൴O-
GH�J|U�QW�OHPH\H�\DUD\DQ�DoÕN�ND\QDN�NRGOX�E൴U�SDNHW�DQDO൴]൴�SURJUDPÕGÕU�
>��@��$÷��]HU൴QGH�DNDQ�SDNHWOHU൴�\DNDODU��SDUoDODUD�D\ÕUÕS�൴QFHOH\HUHN�DQDO൴]�
HGHU�YH�DQDO൴]�HWW൴÷൴�SURWRNROH�ED÷OÕ�RODUDN�SDNHWWHN൴�³�¶OHU�YH��¶ODU´Õ�\RUXP-
ODU��$÷�NXOODQÕP�KHVDSODPDODUÕ�J൴E൴�IDUNOÕ�൴VWDW൴VW൴NVHO�DQDO൴]OHUH�:൴UHVKDUN¶WD�
SDUoDODUD� D\UÕOPÕú� SDNHWOHUGHN൴� E൴OJ൴OHU൴� NXOODQÕODUDN� HU൴ú൴OHE൴O൴U�� %X� VD\HGH�
D÷��]HU൴QGHN൴�F൴KD]ODUÕQ�E൴UE൴UOHU൴�൴OH�KDEHUOHúPHV൴�YH�NDUPDúÕN�HOHPHQWOHU൴Q�
GDYUDQÕúÕ� VDQDOODúWÕUÕODE൴O൴U�YH�DQODúÕODE൴O൴U��$\QÕ�]DPDQGD�EX�SURJUDP��DoÕN�
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ND\QDN�NRGOX�YH�81,;��:൴QGRZV��0DF2V�J൴E൴� IDUNOÕ� ൴úOHW൴P�V൴VWHPOHU൴QGH�
oDOÕúWÕ÷Õ�൴o൴Q�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��

0RGEXV��3URI൴EXV��'13��J൴E൴�HQG�VWU൴\HO�NRQWURO�V൴VWHPOHU൴Q൴Q�KDEHUOHúPH-
V൴� ൴o൴Q� NXOODQÕODQ� E൴UoRN� SURWRNRO�:൴UHVKDUN� WDUDIÕQGDQ� GHVWHNOHQPHNWH� YH�
EX� SURWRNROOHU൴Q� GDYUDQÕúODUÕ� VDQDOODúWÕUÕODE൴OPHNWHG൴U�� ùHN൴O� ����� YH� ùHN൴O�
����¶GH�*D]൴�hQ൴YHUV൴WHV൴�6&$'$�/DERUDWXYDU�RUWDPÕQGD�WDVDUODQDQ�0RGEXV�
YH�3URI൴QHW�KDEHUOHúPHOHU൴QGHQ�HOGH�HG൴OHQ�:൴UHVKDUN�J|U�QW�OHU൴�PHYFXWWXU��

đJPNQ�������2TIGZX�<NWJXMFWP�L®W´SY´X´

ùHN൴O�����¶GH�YHU൴OHQ�:൴UHVKDUN�J|U�QW�V�QGH�0RGEXV�SURWRNRO�QH�\|QHO൴N�\D-
NDODQDQ�SDNHWOHU� J|VWHU൴OP൴úW൴U��0RGEXV�SURWRNRO�Q�Q� IRQNV൴\RQ�NRGX�YH�EX�
IRQNV൴\RQ�NRGX\OD�HQG�VWU൴\HO�NRQWURO�V൴VWHP൴QH�J|QGHU൴OHQ�YHU൴�J|VWHU൴OP൴úW൴U�

ùHN൴O�����¶GH�oDOÕúPDGD�NXOODQÕODQ�6൴HPHQV�6൴PDW൴F�6������F൴KD]ÕQÕQ�3URI൴QHW�
3URWRNRO�¶QH�\|QHO൴N�\DNDODQDQ�SDNHWOHU൴�J|VWHU൴OP൴úW൴U��6������&38�F൴KD]Õ�
NXOODQÕODQ�oDOÕúPDGD�ùHN൴O�����¶GHQ�GH�J|U�OG�÷���]HUH�&3�������$GYDQFHG�
KDEHUOHúPH�PRG�O��NXOODQÕOPÕúWÕU�

đJPNQ�������5WTKNSJY�<NWJXMFWP�L®W´SY´X´
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�������� 3RFU�&Õ�9FWFRF�&WFHæ

1PDS�� 7&3�,3� WDEDQOÕ� oDOÕúDQ� E൴OJ൴� V൴VWHPOHU൴Q൴Q� DoÕN� SRUW� YH� VHUY൴VOHU൴�
J൴E൴�SRWDQV൴\HO�]DI൴\HWOHU൴Q൴�WDUDPDN�൴o൴Q�NXOODQÕODQ�DoÕN�ND\QDN�NRGOX�oRN�
DPDoOÕ�E൴U�WDUDPD�DUDFÕGÕU�>��@��$\QÕ�]DPDQGD�D÷�WRSRORM൴V൴Q൴Q�oÕNDUÕOPDVÕ�
൴o൴Q� GH� NXOODQÕOPDNWDGÕU�� =DI൴\HW� GH÷HUOHQG൴UPHV൴Q൴Q� YH� E൴OJ൴� WRSODPD� ID-
]ÕQÕQ�|QHPO൴�E൴U�NÕVPÕ�SRUW�WDUDPDVÕ\OD�JHUoHNOHúW൴U൴O൴U��+HU�E൴U�PDN൴QDQÕQ�
DoÕN�SRUWODUÕQÕQ�O൴VWHV൴�6&$'$�V൴VWHP൴QH�]DI൴\HWOHU൴Q൴�൴VW൴VPDU�HG൴S�VÕ]PDN�
൴o൴Q�E൴U�DGÕP�WHúN൴O�HGHU��ùHN൴O�����¶GD�6൴HPHQV�6�������3/&�F൴KD]ÕQÕQ�NXO-
ODQÕOGÕ÷Õ�GHQH\�G�]HQH÷൴�RUWDPÕQGD�QPDS�WDUDPDVÕ�VRQXFX�HOGH�HG൴OHQ�DoÕN�
SRUWODUÕQ�YH�VHUY൴VOHU൴Q�O൴VWHV൴�J|U�OPHNWHG൴U��<DSÕODQ�WDUDPD�VRQXFXQGD�YDU-
VD\ÕODQ�RODUDN������SRUW��]HU൴QGH�3URI൴QHW�3URWRNRO�¶Q�Q�YH�൴VR�WVDS�VHUY൴-
V൴Q൴Q�oDOÕúWÕ÷Õ�J|U�OPHNWHG൴U��

đJPNQ�������3RFU�YFWFRFXæ

�������� 5QHXHFS�&WFHæ

3OFVFDQ��6FDGD6WUDQJH/RYH�JUXEX�WDUDIÕQGDQ�\D\ÕPODQDQ�E൴U�\DUGÕPFÕ�SURJ-
UDPGÕU��3/&�F൴KD]ODUÕQÕQ�YH�D÷��]HU൴QGHN൴�G൴÷HU�0RGEXV�F൴KD]ODUÕQÕQ�WHVS൴W൴Q-
GH�NXOODQÕOÕU�>��@�

3OFVFDQ��7&3�����YH�7&3�����SRUWODUÕQÕQ�GXUXPODUÕQÕ�NRQWURO�HWPHN�൴o൴Q�\D-
]ÕOPÕú�E൴U�3\WKRQ� VFU൴SW൴G൴U��(÷HU�EX� ൴N൴�SRUWX� DoÕN�EXOXUVD�� EX�SRUWODUOD� ൴O-
J൴O൴�G൴÷HU�IRQNV൴\RQ�YH\D�VFU൴SWOHU൴�oD÷ÕUÕU��gUQH÷൴Q�7&3�����SRUWXQXQ�DoÕN�
ROGX÷XQX� WHVS൴W� HGHUVH�� F൴KD]ÕQ� WDQÕQPDVÕ� ൴o൴Q�0(,� W൴S൴Q൴� oHNHUHN�0RGEXV�
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IRQNV൴\RQODUÕQÕ�oD÷ÕUÕU��'DKD�VRQUD�F൴KD]ÕQ�N൴PO൴÷൴�G|QHFHN�YH�G|QHQ�EX�E൴OJ൴�
HNUDQGD�J|U�QW�OHQHFHNW൴U��

3OFVFDQ��3/&�F൴KD]ÕQGDQ�KÕ]OÕ�VRQXo�DODQ�WHPHO�E൴U�DUDoWÕU��%൴OJ൴OHU�GR÷-
UXGDQ�F൴KD]GDQ�oHN൴O൴U�YH�EHQ]HU൴� F൴KD]ODUGD� ൴ON� WHVW�ROPDGDQ�NXOODQÕOÕU-
VD�ED]Õ�VRUXQODUD�QHGHQ�RODE൴O൴U��%D]Õ�NRQXODUGD�VÕQÕUODPD�JHUHNW൴UHQ�NRG�
൴o൴QGH� ED]Õ� KDWD� NRQWUROOHU൴Q൴� \DSPDNWDGÕU�� 3OFVFDQ� WDUDIÕQGDQ� WRSODQDQ�
EX�E൴OJ൴OHU�3URI൴QHW�YH�0RGEXV�SURWRNROOHU൴Q൴Q�ROGX÷X� ൴N൴�oÕNÕú�úHNO൴QGH�
RODE൴O൴U��%X�F൴KD]ODUGDQ�WRSODQDQ�oÕNWÕODU�GRQDQÕP�\D]ÕOÕPÕ�YHUV൴\RQODUÕQÕ�
൴oHUPHNWHG൴U�� ùHN൴O� �����¶GD� 6൴HPHQV� 6������ 3/&� F൴KD]ÕQÕQ� EXOXQGX÷X�
GHQH\�G�]HQH÷൴�RUWDPÕQGD�SOFVFDQ� WDUDPD�VRQXoODUÕ�J|VWHU൴OP൴úW൴U��7DUD-
PD�VRQXoODUÕQD�J|UH�NXOODQÕODQ�F൴KD]ÕQ�PRG�O�W൴S൴��VHU൴�QXPDUDVÕ��SURMHGH�
NXOODQÕODQ�PRG�O�Q� YH� SOF� F൴KD]ÕQÕQ� DGÕ� YHUV൴\RQX� YH� GRQDQÕP�E൴OJ൴OHU൴�
HOGH�HG൴OP൴úW൴U�

WůĐƐĐĂŶ͕�W>��ĐŝŚĂǌŦŶĚĂŶ�ŚŦǌůŦ�ƐŽŶƵĕ�ĂůĂŶ�ƚĞŵĞů�ďŝƌ�ĂƌĂĕƚŦƌ͘��ŝůŐŝůĞƌ�ĚŽŒƌƵĚĂŶ�ĐŝŚĂǌĚĂŶ�ĕĞŬŝůŝƌ�ǀĞ�ďĞŶǌĞƌŝ�
ĐŝŚĂǌůĂƌĚĂ� ŝůŬ� ƚĞƐƚ� ŽůŵĂĚĂŶ� ŬƵůůĂŶŦůŦƌƐĂ� ďĂǌŦ� ƐŽƌƵŶůĂƌĂ� ŶĞĚĞŶ� ŽůĂďŝůŝƌ͘� �ĂǌŦ� ŬŽŶƵůĂƌĚĂ� ƐŦŶŦƌůĂŵĂ�
ŐĞƌĞŬƚŝƌĞŶ� ŬŽĚ� ŝĕŝŶĚĞ� ďĂǌŦ� ŚĂƚĂ� ŬŽŶƚƌŽůůĞƌŝŶŝ� ǇĂƉŵĂŬƚĂĚŦƌ͘� WůĐƐĐĂŶ� ƚĂƌĂĨŦŶĚĂŶ� ƚŽƉůĂŶĂŶ� ďƵ� ďŝůŐŝůĞƌ�
WƌŽĨŝŶĞƚ�ǀĞ�DŽĚďƵƐ�ƉƌŽƚŽŬŽůůĞƌŝŶŝŶ�ŽůĚƵŒƵ�ŝŬŝ�ĕŦŬŦƔ�ƔĞŬůŝŶĚĞ�ŽůĂďŝůŝƌ͘��Ƶ�ĐŝŚĂǌůĂƌĚĂŶ�ƚŽƉůĂŶĂŶ�ĕŦŬƚŦůĂƌ�
ĚŽŶĂŶŦŵ�ǇĂǌŦůŦŵŦ�ǀĞƌƐŝǇŽŶůĂƌŦŶŦ�ŝĕĞƌŵĞŬƚĞĚŝƌ͘�bĞŬŝů�ϭϯ͘ϭϬ͛ĚĂ�^ŝĞŵĞŶƐ�^ϳͲϯϬϬ�W>��ĐŝŚĂǌŦŶŦŶ�ďƵůƵŶĚƵŒƵ�
ĚĞŶĞǇ� ĚƺǌĞŶĞŒŝ� ŽƌƚĂŵŦŶĚĂ� ƉůĐƐĐĂŶ� ƚĂƌĂŵĂ� ƐŽŶƵĕůĂƌŦ� ŐƂƐƚĞƌŝůŵŝƔƚŝƌ͘� dĂƌĂŵĂ� ƐŽŶƵĕůĂƌŦŶĂ� ŐƂƌĞ�
ŬƵůůĂŶŦůĂŶ�ĐŝŚĂǌŦŶ�ŵŽĚƺů�ƚŝƉŝ͕�ƐĞƌŝ�ŶƵŵĂƌĂƐŦ͕�ƉƌŽũĞĚĞ�ŬƵůůĂŶŦůĂŶ�ŵŽĚƺůƺŶ�ǀĞ�ƉůĐ�ĐŝŚĂǌŦŶŦŶ�ĂĚŦ�ǀĞƌƐŝǇŽŶƵ�
ǀĞ�ĚŽŶĂŶŦŵ�ďŝůŐŝůĞƌŝ�ĞůĚĞ�ĞĚŝůŵŝƔƚŝƌ͘�

�

bĞŬŝů�ϭϯ͘ϭϬ͘�WůĐƐĐĂŶ�ƚĂƌĂŵĂ�ƐŽŶƵĕůĂƌŦ�

�������� 6QPSFKHFN�

^ŶŵƉĐŚĞĐŬ� ŬŽŵƵƚƵŶƵŶ� ĂŵĂĐŦ͕� tŝŶĚŽǁƐ͕� hŶŝǆ͕� ĂŒ� ĐŝŚĂǌůĂƌŦ͕� ǇĂǌŦĐŦůĂƌ� ǀĞ� W>�� ĐŝŚĂǌůĂƌŦ� Őŝďŝ� ^ŶŵƉ�
ƉƌŽƚŽŬŽůƺŶƺ� ĚĞƐƚĞŬůĞǇĞŶ� ŚĞƌŚĂŶŐŝ� ďŝƌ� ĐŝŚĂǌŦŶ� ďŝůŐŝ� ƚŽƉůĂŵĂ� ŝƔůĞŵŝŶŝŶ� ŽƚŽŵĂƚŝǌĞ� ĞĚŝůŵĞƐŝĚŝƌ͘�
^ŶŵƉĐŚĞĐŬ͕� ƐŶŵƉ�ĐŝŚĂǌůĂƌŦŶŦ� ůŝƐƚĞůĞŵĞǇĞ�ǀĞ�ŽŬƵŶƵƌ�ďŝƌ� ƔĞŬŝůĚĞ� ĕŦŬƚŦ� ĂůŦŶŵĂƐŦŶĂ� ŝŵŬĂŶ�ǀĞƌŝƌ͘� ^ŝƐƚĞŵ�
ŝǌůĞŵĞ�ǀĞǇĂ� ƐŦǌŵĂ� ƚĞƐƚůĞƌŝŶĚĞ�ŽůĚƵŬĕĂ� ŬƵůůĂŶŦůŵĂŬƚĂĚŦƌ͘� ^ŶŵƉĐŚĞĐŬ� ŬŽŵƵƚƵǇůĂ� ĕĂůŦƔŵĂĚĂ�ŬƵůůĂŶŦůĂŶ�
^ϳͲϯϬϬ� ĐŝŚĂǌŦŶĚĂŶ� ĞůĚĞ� ĞĚŝůĞŶ� ďŝůŐŝůĞƌ� bĞŬŝů� ϭϯ͘ϭϭ͛ĚĞ� ŐƂƐƚĞƌŝůŵŝƔƚŝƌ͘� � �ůĚĞ� ĞĚŝůĞŶ� ƐŽŶƵĕůĂƌĂ� ŐƂƌĞ� �W�
ϯϰϯͲϭ� 7ůĞƌŝ� ;�ĚǀĂŶĐĞĚͿ� ŚĂďĞƌůĞƔŵĞ�ŵŽĚƺůƺŶƺŶ� ĚĞƚĂǇůŦ� ǀĞƌƐŝǇŽŶ� ďŝůŐŝƐŝ� ǀĞ� ĐŝŚĂǌŦŶ� ŶĞ� ŬĂĚĂƌ� ƐƺƌĞĚŝƌ�
ĕĂůŦƔŵĂŬƚĂ�ŽůĚƵŒƵ�ŐƂǌƺŬŵĞŬƚĞĚŝƌ͘��

�

bĞŬŝů�ϭϯ͘ϭϭ͘�^ŶŵƉĐŚĞĐŬ�ŬŽŵƵƚƵ�ƐŽŶƵĕůĂƌŦ�

đJPNQ��������5QHXHFS�YFWFRF�XTSZ�QFWæ

�������� 8SRUHMJHP

6QPSFKHFN� NRPXWXQXQ� DPDFÕ��:൴QGRZV�� 8Q൴[�� D÷� F൴KD]ODUÕ�� \D]ÕFÕODU� YH�
3/&�F൴KD]ODUÕ�J൴E൴�6QPS�SURWRNRO�Q��GHVWHNOH\HQ�KHUKDQJ൴�E൴U�F൴KD]ÕQ�E൴OJ൴�
WRSODPD�൴úOHP൴Q൴Q�RWRPDW൴]H�HG൴OPHV൴G൴U��6QPSFKHFN��VQPS�F൴KD]ODUÕQÕ�O൴VWH-
OHPH\H�YH�RNXQXU�E൴U�úHN൴OGH�oÕNWÕ�DOÕQPDVÕQD�൴PNkQ�YHU൴U��6൴VWHP�൴]OHPH�YH\D�
VÕ]PD�WHVWOHU൴QGH�ROGXNoD�NXOODQÕOPDNWDGÕU��6QPSFKHFN�NRPXWX\OD�oDOÕúPDGD�
NXOODQÕODQ�6������F൴KD]ÕQGDQ�HOGH�HG൴OHQ�E൴OJ൴OHU�ùHN൴O������¶GH�J|VWHU൴OP൴ú-
W൴U���(OGH�HG൴OHQ�VRQXoODUD�J|UH�&3�������øOHU൴��$GYDQFHG��KDEHUOHúPH�PRG�-
O�Q�Q�GHWD\OÕ�YHUV൴\RQ�E൴OJ൴V൴�YH�F൴KD]ÕQ�QH�NDGDU�V�UHG൴U�oDOÕúPDNWD�ROGX÷X�
J|]�NPHNWHG൴U��
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WůĐƐĐĂŶ͕�W>��ĐŝŚĂǌŦŶĚĂŶ�ŚŦǌůŦ�ƐŽŶƵĕ�ĂůĂŶ�ƚĞŵĞů�ďŝƌ�ĂƌĂĕƚŦƌ͘��ŝůŐŝůĞƌ�ĚŽŒƌƵĚĂŶ�ĐŝŚĂǌĚĂŶ�ĕĞŬŝůŝƌ�ǀĞ�ďĞŶǌĞƌŝ�
ĐŝŚĂǌůĂƌĚĂ� ŝůŬ� ƚĞƐƚ� ŽůŵĂĚĂŶ� ŬƵůůĂŶŦůŦƌƐĂ� ďĂǌŦ� ƐŽƌƵŶůĂƌĂ� ŶĞĚĞŶ� ŽůĂďŝůŝƌ͘� �ĂǌŦ� ŬŽŶƵůĂƌĚĂ� ƐŦŶŦƌůĂŵĂ�
ŐĞƌĞŬƚŝƌĞŶ� ŬŽĚ� ŝĕŝŶĚĞ� ďĂǌŦ� ŚĂƚĂ� ŬŽŶƚƌŽůůĞƌŝŶŝ� ǇĂƉŵĂŬƚĂĚŦƌ͘� WůĐƐĐĂŶ� ƚĂƌĂĨŦŶĚĂŶ� ƚŽƉůĂŶĂŶ� ďƵ� ďŝůŐŝůĞƌ�
WƌŽĨŝŶĞƚ�ǀĞ�DŽĚďƵƐ�ƉƌŽƚŽŬŽůůĞƌŝŶŝŶ�ŽůĚƵŒƵ�ŝŬŝ�ĕŦŬŦƔ�ƔĞŬůŝŶĚĞ�ŽůĂďŝůŝƌ͘��Ƶ�ĐŝŚĂǌůĂƌĚĂŶ�ƚŽƉůĂŶĂŶ�ĕŦŬƚŦůĂƌ�
ĚŽŶĂŶŦŵ�ǇĂǌŦůŦŵŦ�ǀĞƌƐŝǇŽŶůĂƌŦŶŦ�ŝĕĞƌŵĞŬƚĞĚŝƌ͘�bĞŬŝů�ϭϯ͘ϭϬ͛ĚĂ�^ŝĞŵĞŶƐ�^ϳͲϯϬϬ�W>��ĐŝŚĂǌŦŶŦŶ�ďƵůƵŶĚƵŒƵ�
ĚĞŶĞǇ� ĚƺǌĞŶĞŒŝ� ŽƌƚĂŵŦŶĚĂ� ƉůĐƐĐĂŶ� ƚĂƌĂŵĂ� ƐŽŶƵĕůĂƌŦ� ŐƂƐƚĞƌŝůŵŝƔƚŝƌ͘� dĂƌĂŵĂ� ƐŽŶƵĕůĂƌŦŶĂ� ŐƂƌĞ�
ŬƵůůĂŶŦůĂŶ�ĐŝŚĂǌŦŶ�ŵŽĚƺů�ƚŝƉŝ͕�ƐĞƌŝ�ŶƵŵĂƌĂƐŦ͕�ƉƌŽũĞĚĞ�ŬƵůůĂŶŦůĂŶ�ŵŽĚƺůƺŶ�ǀĞ�ƉůĐ�ĐŝŚĂǌŦŶŦŶ�ĂĚŦ�ǀĞƌƐŝǇŽŶƵ�
ǀĞ�ĚŽŶĂŶŦŵ�ďŝůŐŝůĞƌŝ�ĞůĚĞ�ĞĚŝůŵŝƔƚŝƌ͘�

�

bĞŬŝů�ϭϯ͘ϭϬ͘�WůĐƐĐĂŶ�ƚĂƌĂŵĂ�ƐŽŶƵĕůĂƌŦ�

�������� 6QPSFKHFN�

^ŶŵƉĐŚĞĐŬ� ŬŽŵƵƚƵŶƵŶ� ĂŵĂĐŦ͕� tŝŶĚŽǁƐ͕� hŶŝǆ͕� ĂŒ� ĐŝŚĂǌůĂƌŦ͕� ǇĂǌŦĐŦůĂƌ� ǀĞ� W>�� ĐŝŚĂǌůĂƌŦ� Őŝďŝ� ^ŶŵƉ�
ƉƌŽƚŽŬŽůƺŶƺ� ĚĞƐƚĞŬůĞǇĞŶ� ŚĞƌŚĂŶŐŝ� ďŝƌ� ĐŝŚĂǌŦŶ� ďŝůŐŝ� ƚŽƉůĂŵĂ� ŝƔůĞŵŝŶŝŶ� ŽƚŽŵĂƚŝǌĞ� ĞĚŝůŵĞƐŝĚŝƌ͘�
^ŶŵƉĐŚĞĐŬ͕� ƐŶŵƉ�ĐŝŚĂǌůĂƌŦŶŦ� ůŝƐƚĞůĞŵĞǇĞ�ǀĞ�ŽŬƵŶƵƌ�ďŝƌ� ƔĞŬŝůĚĞ� ĕŦŬƚŦ� ĂůŦŶŵĂƐŦŶĂ� ŝŵŬĂŶ�ǀĞƌŝƌ͘� ^ŝƐƚĞŵ�
ŝǌůĞŵĞ�ǀĞǇĂ� ƐŦǌŵĂ� ƚĞƐƚůĞƌŝŶĚĞ�ŽůĚƵŬĕĂ� ŬƵůůĂŶŦůŵĂŬƚĂĚŦƌ͘� ^ŶŵƉĐŚĞĐŬ� ŬŽŵƵƚƵǇůĂ� ĕĂůŦƔŵĂĚĂ�ŬƵůůĂŶŦůĂŶ�
^ϳͲϯϬϬ� ĐŝŚĂǌŦŶĚĂŶ� ĞůĚĞ� ĞĚŝůĞŶ� ďŝůŐŝůĞƌ� bĞŬŝů� ϭϯ͘ϭϭ͛ĚĞ� ŐƂƐƚĞƌŝůŵŝƔƚŝƌ͘� � �ůĚĞ� ĞĚŝůĞŶ� ƐŽŶƵĕůĂƌĂ� ŐƂƌĞ� �W�
ϯϰϯͲϭ� 7ůĞƌŝ� ;�ĚǀĂŶĐĞĚͿ� ŚĂďĞƌůĞƔŵĞ�ŵŽĚƺůƺŶƺŶ� ĚĞƚĂǇůŦ� ǀĞƌƐŝǇŽŶ� ďŝůŐŝƐŝ� ǀĞ� ĐŝŚĂǌŦŶ� ŶĞ� ŬĂĚĂƌ� ƐƺƌĞĚŝƌ�
ĕĂůŦƔŵĂŬƚĂ�ŽůĚƵŒƵ�ŐƂǌƺŬŵĞŬƚĞĚŝƌ͘��

�

bĞŬŝů�ϭϯ͘ϭϭ͘�^ŶŵƉĐŚĞĐŬ�ŬŽŵƵƚƵ�ƐŽŶƵĕůĂƌŦ�đJPNQ��������8SRUHMJHP�PTRZYZ�XTSZ�QFWæ

�������� 2JYFXUQTNY�+WFRJ\TWP

0HWDVSOR൴W�)UDPHZRUN�E൴OJ൴�J�YHQO൴÷൴�WRSOXOXNODUÕ�DUDVÕQGD�HQ�\D\JÕQ�YH�HQ�
E൴O൴QHQ�VÕ]PD�WHVW൴�DUDoODUÕQGDQ�E൴U൴V൴G൴U��+��'��0RRUH�WDUDIÕQGDQ������\ÕOÕQGD�
൴ON�YHUV൴\RQX�\D\ÕPODQPÕúWÕU�� �����\ÕOÕQGD�0RRUH�EX�SURMHGH�SHUO�G൴O൴QGHQ�
YD]JHo൴S�UXE\�NRGXQGD�HQ�EDúWDQ�WHNUDU�\D]PÕúWÕU�������\ÕOÕQGD�5DS൴G��J�-
YHQO൴N�I൴UPDVÕ�E�W�Q�0HWDVSOR൴W�3URMHV൴¶Q൴�VDWÕQ�DOPÕúWÕU�

0HWDVSOR൴W�)UDPHZRUN¶��൴VW൴VPDU�NRGX�JHO൴úW൴UPH�WRSOXOXNODUÕ�൴o൴Q�\D\JÕQ�E൴U�
úHN൴OGH� NXOODQÕOPDNWDGÕU�� *�YHQO൴N� X]PDQODUÕ� YH� JHO൴úW൴U൴F൴OHU൴� DoÕN� ND\QDN�
NRGOX�SODWIRUPX�JHQ൴ú�DOW\DSÕOÕ�E൴OJ൴�V൴VWHPOHU൴Q൴�WHVW�HWPHN�YH�EHO൴UO൴�KHGHI�
V൴VWHPOHU�൴o൴Q�\HQ൴�൴VW൴VPDU�NRG�\D]PDN�൴o൴Q�NXOODQPDNWDGÕUODU��0HYFXW�GX-
UXPGD� ൴oHU൴V൴QGH� IDUNOÕ� V൴VWHPOHU�YH�\D]ÕOÕPODU� ൴o൴Q�����¶GHQ� ID]OD� ൴VW൴VPDU�
NRGX�EXOXQPDNWDGÕU��

øVW൴VPDU�NRGXQX�EDúDUÕOÕ�E൴U�úHN൴OGH�oDOÕúWÕUPDN�൴o൴Q���WHPHO�DGÕP�PHYFXWWXU��
%X�DGÕPODUÕQ�DoÕNODPDODUÕ�DúD÷ÕGD�YHU൴OP൴úW൴U�
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øVW৻VPDU�NRGX�\DSÕODQGÕUPDVÕ��+HGHI� V൴VWHPH�YH\D�\D]ÕOÕPD�\|QHO൴N� VDOGÕUÕ�
W�U��VHo൴O൴U�

3D\ORDG�\DSÕODQGÕUPDVÕ��øVW൴VPDU�NRGXQXQ�oDOÕúPDVÕ�൴o൴Q�KHGHI�PDN൴QH��]H-
U൴QGH�KDQJ൴�NRGXQ�oDOÕúWÕUÕODFD÷Õ�EHO൴UOHQ൴U�

(QNRGODPD�\DSÕODQGÕUPDVÕ��,36�,'6�V൴VWHPOHU൴QGHQ�NRUXQPDN�൴o൴Q�\DSÕODFDN�
൴úOHP�EHO൴UOHQ൴U�

øVW৻VPDU�NRGXQXQ�oDOÕúWÕUÕOPDVÕ��6DOGÕUÕ�൴úOHP൴�EDúODWÕOÕU�YH�KHGHI�V൴VWHPOH�KD-
EHUOHúPH�NDQDOÕ�DoÕOÕU�

6FDGDKDFNHU¶ÕQ� G�]HQOHP൴ú� ROGX÷X� 6&$'$� V൴VWHPOHU൴Q൴Q� ]DI൴\HWOHU൴QH� \|-
QHO൴N� \D]ÕOPÕú�PHWDVSOR൴W�PRG�OOHU൴Q൴Q� E൴U� NÕVPÕ�7DEOR� ����¶WH� J|VWHU൴OG൴÷൴�
J൴E൴G൴U��

9FGQT�������8(&)&�XNXYJRQJWN�N�NS�MF_æWQFSRæĒ�RJYFXUQTNY�RTI´QQJWNSIJS�GF_æQFWæ�@��B

$UDo�øVW൴VPDU�.RG�$GÕ *HO൴úW൴U൴F൴ 6൴VWHP 0HWDVSOR൴W�5HIHUDQV

WHHFKDUWBSUR�UE %$&QHW 2SHUDWRU�
:RUNVWDW൴RQ H[SOR൴W�Z൴QGRZV�EURZVHU�WHHFKDUWBSUR��UE

V൴PDW൴FBV�B����BFRP�
PDQG�UE

'൴OORQ�
%HUHVIRUG

6൴HPHQV�
6൴PDW൴F�6��
PRGXOH

$oÕN�ND\QDN�RODUDN�൴QG൴U൴OPHNWHG൴U�

V൴PDW൴FBV�B���BFRPP�
DQG�UE

'൴OORQ�
%HUHVIRUG

6൴HPHQV�
6൴PDW൴F�6��
PRGXOH

$oÕN�ND\QDN�RODUDN�൴QG൴U൴OPHNWHG൴U�

PRGEXVFO൴HQW�UE
(V0QHPRQ�
DQG�$UQDXG�
6RXOO൴H

0RGEXV�
&O൴HQW�8W൴O൴W\ DX[൴O൴DU\�VFDQQHU�VFDGD�PRGEXVFO൴HQW�U�E

PRGEXVGHWHFW�UE (V0QHPRQ 0RGEXV�
&O൴HQW�8W൴O൴W\ DX[൴O൴DU\�VFDQQHU�VFDGD�PRGEXVGHWHFW��UE

���������� 2TIGZXIJYJHY�2TI´Q´

dDOÕúPDQÕQ�EX�E|O�P�QGH��\XNDUÕGD�EDKVHG൴OHQ�0HWDVSOR൴W�)UDPHZRUN�PR-
G�OOHU൴QGHQ�PRGEXVGHWHFW�YH�PRGEXVFO൴HQW�PRG�OOHU൴�NXOODQÕODUDN�KHGHI�V൴V-
WHP��]HU൴QGH�0RGEXV�3URWRNRO�¶Q�Q�WHVS൴W൴�YH��]HU൴QGHN൴�\D]PDoODUGD�\D]DQ�
GH÷HUOHU൴�RNX\XS�GH÷൴úW൴UPH�൴úOHPOHU൴�\DSÕODFDNWÕU�

ùHN൴O������¶GH�PRGEXVGHWHFW�PRG�O��NXOODQÕODUDN�KHGHI�V൴VWHP��]HU൴QGH�E൴O-
J൴�WRSODPD�DPDoODQPÕúWÕU��0RGEXVGHWHFW�0HWDVSOR൴W�PRG�O���KHGHI�V൴VWHPGH�
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NRúDQ�0RGEXV�7&3� SURWRNRO�Q�� WDUDPDN� YH� WDQÕPODPDN� ൴o൴Q� EHO൴UO൴� E൴U� ,3�
DGUHV൴�DUDOÕ÷ÕQGDN൴�0RGEXV�VHUY൴VOHU൴Q൴�WHVS൴W�HGHU��%X�PRG�O�0RGEXV�൴VWHN�
SDNHWOHU൴Q൴�KHGHI�V൴VWHP൴Q������SRUWXQD�J|QGHUHUHN�WHVS൴W�HGHU�YH�D\QÕ�øúOHP�
,'�YH�3URWRNRO�,'�൴oHUHQ�\DQÕWODUÕ�EHNOHU��0RG�O�0RGEXV�7&3�EDúOÕ÷Õ�YH�3/&�
F൴KD]ÕQÕQ�%൴U൴P�,'¶V൴Q൴�G|QG�U�U�>��@�

���������� 0RGEXVGHWHFW�0RG�O��

�ĂůŦƔŵĂŶŦŶ�ďƵ�ďƂůƺŵƺŶĚĞ͕�ǇƵŬĂƌŦĚĂ�ďĂŚƐĞĚŝůĞŶ�DĞƚĂƐƉůŽŝƚ�&ƌĂŵĞǁŽƌŬ�ŵŽĚƺůůĞƌŝŶĚĞŶ�ŵŽĚďƵƐĚĞƚĞĐƚ�

ǀĞ� ŵŽĚďƵƐĐůŝĞŶƚ� ŵŽĚƺůůĞƌŝ� ŬƵůůĂŶŦůĂƌĂŬ� ŚĞĚĞĨ� ƐŝƐƚĞŵ� ƺǌĞƌŝŶĚĞ� DŽĚďƵƐ� ƉƌŽƚŽŬŽůƺŶƺŶ� ƚĞƐƉŝƚŝ� ǀĞ�

ƺǌĞƌŝŶĚĞŬŝ�ǇĂǌŵĂĕůĂƌĚĂ�ǇĂǌĂŶ�ĚĞŒĞƌůĞƌŝ�ŽŬƵǇƵƉ�ĚĞŒŝƔƚŝƌŵĞ�ŝƔůĞŵůĞƌŝ�ǇĂƉŦůĂĐĂŬƚŦƌ͘�

bĞŬŝů�ϭϯ͘ϭϮ͛ĚĞ�ŵŽĚďƵƐĚĞƚĞĐƚ�ŵŽĚƺůƺ�ŬƵůůĂŶŦůĂƌĂŬ�ŚĞĚĞĨ�ƐŝƐƚĞŵ�ƺǌĞƌŝŶĚĞ�ďŝůŐŝ�ƚŽƉůĂŵĂ�ĂŵĂĕůĂŶŵŦƔƚŦƌ͘�

DŽĚďƵƐĚĞƚĞĐƚ� DĞƚĂƐƉůŽŝƚ� ŵŽĚƺůƺ͕� ŚĞĚĞĨ� ƐŝƐƚĞŵĚĞ� ŬŽƔĂŶ� DŽĚďƵƐͬd�W� ƉƌŽƚŽŬŽůƺŶƺ� ƚĂƌĂŵĂŬ� ǀĞ�

ƚĂŶŦŵůĂŵĂŬ� ŝĕŝŶ�ďĞůŝƌůŝ� ďŝƌ� /W� ĂĚƌĞƐŝ� ĂƌĂůŦŒŦŶĚĂŬŝ�DŽĚďƵƐ� ƐĞƌǀŝƐůĞƌŝŶŝ� ƚĞƐƉŝƚ� ĞĚĞƌ͘��Ƶ�ŵŽĚƺů�DŽĚďƵƐ�

ŝƐƚĞŬ�ƉĂŬĞƚůĞƌŝŶŝ�ŚĞĚĞĨ�ƐŝƐƚĞŵŝŶ�ϱϬϮ͘�ƉŽƌƚƵŶĂ�ŐƂŶĚĞƌĞƌĞŬ�ƚĞƐƉŝƚ�ĞĚĞƌ�ǀĞ�ĂǇŶŦ�7ƔůĞŵ�/��ǀĞ�WƌŽƚŽŬŽů�/��

ŝĕĞƌĞŶ�ǇĂŶŦƚůĂƌŦ�ďĞŬůĞƌ͘�DŽĚƺů�DŽĚďƵƐͬd�W�ďĂƔůŦŒŦ�ǀĞ�W>��ĐŝŚĂǌŦŶŦŶ��ŝƌŝŵ�/�͛ƐŝŶŝ�ĚƂŶĚƺƌƺƌ�Ϯϳ͘�

�
bĞŬŝů�ϭϯ͘ϭϮ͘�DŽĚďƵƐĚĞƚĞĐƚ�ŵŽĚƺůƺ�

���������� 0RGEXVFOLHQW�0RG�O��

DŽĚďƵƐĐůŝĞŶƚ͕� W>��ƺǌĞƌŝŶĚĞŬŝ� ǀĞƌŝůĞƌŝ�DŽĚďƵƐͬd�W�ƉƌŽƚŽŬŽůƺŶƺ�ŬƵůůĂŶĂƌĂŬ�ŽŬƵŵĂǇĂ� ǀĞǇĂ� ǇĂǌŵĂǇĂ�

ǇĂƌĂǇĂŶ� DĞƚĂƐƉůŽŝƚ� ŵŽĚƺůƺĚƺƌ͘� KƌŝũŝŶĂů� ŵŽĚďƵƐĐůŝĞŶƚ� ŵŽĚƺůƺ� �ƐDŶĞŵŽŶ� ƚĂƌĂĨŦŶĚĂŶ� ƉƌŽƚŽŬŽůƺŶ�

&ŽŶŬƐŝǇŽŶ� <ŽĚƵ͛ŶƵ� ϬǆϬϲ� ŬƵůůĂŶĂŶ� ƐĂůƚͲǇĂǌŦůŦƌ� ŵŽĚƺůƺǇĚƺ� ;͞tƌŝƚĞ� ^ŝŶŐůĞ� ZĞŐŝƐƚĞƌ͟Ϳ͘� �ƌŶĂƵĚ� ^ŽƵůůŝĞ͖�

ϬǆϬϭ� ;ZĞĂĚ��ŽŝůͿ͕�ϬǆϬϯ� ;ZĞĂĚ�,ŽůĚŝŶŐ�ZĞŐŝƐƚĞƌͿ�ǀĞ�ϬǆϬϱ� ;tƌŝƚĞ�^ŝŶŐůĞ��ŽŝůͿ� ĨŽŶŬƐŝǇŽŶ�ŬŽĚůĂƌŦŶŦ�ĚĂŚŝů�

ĞƚŵĞŬ�ŝĕŝŶ�ŬŽĚ�ƺǌĞƌŝŶĚĞ�ĚĞŒŝƔŝŬůŝŬůĞƌ�ǇĂƉŵŦƔƚŦƌ�Ϯϴ͘�� �

&ŽŶŬƐŝǇŽŶ� <ŽĚƵ� ϬǆϬϭ� ;ZĞĂĚ� �ŽŝůͿ� ŬƵůůĂŶŦůĂƌĂŬ� ďĂƔĂƌŦǇůĂ� ĕĂůŦƔƚŦƌŦůĂŶ�ŵŽĚďƵƐĐůŝĞŶƚ�ŵŽĚƺůƺ� ŬƵůůĂŶŦĐŦǇĂ�

ƵǌĂŬ�W>�� ĐŝŚĂǌŦŶĚĂŬŝ� ϭͲϮϬϬϬ�ĂƌĂƐŦŶĚĂ� ŬŽŵƔƵ� ƐĂƌŵĂůůĂƌŦŶ�ĚƵƌƵŵƵŶƵ�ŽŬƵŵĂƐŦŶĂ�ŽůĂŶĂŬ� ƐĂŒůĂƌ͘� bĞŬŝů�

ϭϯ͘ϭϯ͛ĚĞ� ŐƂƐƚĞƌŝůĞŶ� ��d�ͺ���Z�^^� ďƂůƺŵƺ͕� ĚƂŶĚƺƌƺůĞŶ� ďŽďŝŶ� ĚƵƌƵŵƵ� ;ϬǆϬϬϬϬ� ʹ� Ϭǆ&&&&Ϳ� ŝĕŝŶ� Ϯ�

đJPNQ��������2TIGZXIJYJHY�RTI´Q´

����������2TIGZXHQNJSY�2TI´Q´

0RGEXVFO൴HQW��3/&��]HU൴QGHN൴�YHU൴OHU൴�0RGEXV�7&3�3URWRNRO�¶Q��NXOODQDUDN�
RNXPD\D�YH\D�\D]PD\D�\DUD\DQ�0HWDVSOR൴W�PRG�O�G�U��2U൴M൴QDO�PRGEXVFO൴HQW�
PRG�O��(V0QHPRQ�WDUDIÕQGDQ�SURWRNRO�Q�)RQNV൴\RQ�.RGX¶QX��[���NXOODQDQ�
VDOW�\D]ÕOÕU�PRG�O�\G���³:U൴WH�6൴QJOH�5HJ൴VWHU´���$UQDXG�6RXOO൴H���[����5HDG�
&R൴O��� �[��� �5HDG�+ROG൴QJ�5HJ൴VWHU��YH��[��� �:U൴WH�6൴QJOH�&R൴O�� IRQNV൴\RQ�
NRGODUÕQÕ�GkK൴O�HWPHN�൴o൴Q�NRG��]HU൴QGH�GH÷൴ú൴NO൴NOHU�\DSPÕúWÕU�>��@�� 

)RQNV৻\RQ� .RGX� �[��� �5HDG� &R৻O� NXOODQÕODUDN� EDúDUÕ\OD� oDOÕúWÕUÕODQ� PRG-
EXVFO൴HQW�PRG�O�� NXOODQÕFÕ\D� X]DN�3/&� F൴KD]ÕQGDN൴� ������� DUDVÕQGD� NRP-
úX�VDUPDOODUÕQ�GXUXPXQX�RNXPDVÕQD�RODQDN�VD÷ODU��ùHN൴O������¶WH�J|VWHU൴OHQ�
'$7$B$''5(66�E|O�P���G|QG�U�OHQ�ERE൴Q�GXUXPX� ��[�����±��[))))��
൴o൴Q���ED\WOÕN�EDúODQJÕo�DGUHV൴Q൴�EHO൴UW൴U��0RGEXV�VXQXFXVXQGDQ�G|QHQ�FHYDS�
YHU൴�DODQÕQGD�KHU�ERE൴Q�൴o൴Q�E൴U�E൴W൴�WHPV൴O�HGHQ�ERE൴Q�GXUXPXGXU�>��@��

)RQNV৻\RQ�.RGX��[����5HDG�+ROG৻QJ�5HJ৻VWHU� NXOODQÕODUDN�EDúDUÕ\OD�oDOÕúWÕ-
UÕODQ�PRGEXVFO൴HQW�PRG�O��NXOODQÕFÕ\D�X]DN�3/&�F൴KD]ÕQGDN൴��������DUDVÕQ-
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GD�NRPúX�\D]PDo�J൴U൴úOHU൴�RNXPDVÕQD�RODQDN�VD÷ODU��ùHN൴O������¶WH�J|VWHU൴OHQ�
'$7$B$''5(66�E|O�P��G|QG�U�OHQ�\D]PDo�GXUXPX���[�����±��[))))��
൴o൴Q���ED\WOÕN�EDúODQJÕo�DGUHV൴Q൴�EHO൴UW൴U��0RGEXV�VXQXFXVXQGDQ�G|QHQ�FHYDS��
FHYDS�PHVDMÕQGD�KHU�\D]PDo�൴o൴Q�൴N൴�ED\WOÕN�\D]PDo�GH÷HU൴G൴U�>��@���

)RQNV৻\RQ�.RGX��[��� �:U৻WH�6৻QJOH�&R৻O��NXOODQÕODUDN�EDúDUÕ\OD�oDOÕúWÕUÕODQ�
PRGEXVFO൴HQW�PRG�O��NXOODQÕFÕ\D�X]DN�3/&�F൴KD]ÕQÕQ�ERE൴Q൴QH�WHN�oÕNWÕ��21�
YH\D�2))��\D]PD\D�RODQDN�VD÷ODU��ùHN൴O������¶WH�J|VWHU൴OHQ�'$7$�DODQÕ�NXO-
ODQÕODUDN� J൴UG൴� YHU൴� GH÷HU൴�� oÕNWÕQÕQ�21� ROPDVÕ� ൴o൴Q� �[))��� GH÷HU൴Q൴��2))�
ROPDVÕ�൴o൴Q��[�����GH÷HU൴Q൴�NDEXO�HGHU��'൴÷HU�W�P�J൴UG൴�GH÷HUOHU൴�JHoHUV൴]G൴U�
YH�oÕNWÕ\Õ�HWN൴OHPH\HFHNW൴U�>��@�

)RQNV৻\RQ�.RGX��[����:U৻WH�6৻QJOH�5HJ৻VWHU� NXOODQÕODUDN�EDúDUÕ\OD�oDOÕúWÕUÕ-
ODQ�PRGEXVFO൴HQW�PRG�O��NXOODQÕFÕ\D�X]DN�3/&�F൴KD]ÕQGDN൴�WHNO൴�PHúJXO൴\HW�
\D]PDFÕQD��V൴QJOH�KROG൴QJ�UHJ൴VWHU��\D]PDVÕQD�RODQDN�VD÷ODU��ùHN൴O������¶WH�
J|VWHU൴OHQ� '$7$B$''5(66� DODQÕ� \D]ÕODFDN� \D]PDo� DGUHV൴Q൴� WDQÕPODU�
��[�����±��[))))���%X�൴VWH÷൴Q�EDúDUÕOÕ�E൴U�úHN൴OGH�oDOÕúWÕUÕOPDVÕ�WDQÕPODQDQ�
'$7$�DODQÕQÕQ�GH÷HU൴Q൴�\DQNÕODU�>��@���

dDOÕúPDGD�0RGEXVFO৻HQW�PRG�O��NXOODQÕODUDN�KHGHI�V൴VWHPGH�\D]PDo��]HU൴Q-
GHN൴�GH÷HUOHU�VÕUDVÕ\OD�ùHN൴O�������YH�ùHN൴O������¶WH�J|U�OG�÷���]HUH�RNXQD-
E൴OP൴ú�YH�GH÷൴úW൴U൴OHE൴OP൴úW൴U��

�
bĞŬŝů�ϭϯ͘ϭϯ͘�DŽĚďƵƐĐůŝĞŶƚ�Z���ͺZ�'/^d�Z�ĂŬƐŝǇŽŶƵ�

�
bĞŬŝů�ϭϯ͘ϭϰ͘�DŽĚďƵƐĐůŝĞŶƚ�tZ/d�ͺZ�'/^d�Z�ĂŬƐŝǇŽŶƵ�

������/LWHUDW�UGHNL�.ULWLN�$OW\DSÕODUD�<|QHOLN�6LEHU�6DOGÕUÕODU�

�ŝůŐŝ�ǀĞ�ŝůĞƚŝƔŝŵ�ƚĞŬŶŽůŽũŝƐŝŶŝŶ�ŐĞůŝƔŵĞƐŝǇůĞ�ďŝƌůŝŬƚĞ�ŚĂďĞƌůĞƔŵĞ͕�ƵůĂƔŦŵ͕�ĞŶĞƌũŝ�ǀĞ�ŽƚŽŵĂƐǇŽŶ�Őŝďŝ�ŬƌŝƚŝŬ�
ĂůƚǇĂƉŦ� ƐŝƐƚĞŵůĞƌŝ� ďƵ� ƚĞŬŶŽůŽũŝǇůĞ� ĞŶƚĞŐƌĞ� ĕĂůŦƔŦƌ� ŚĂůĞ� ŐĞůŵŝƔƚŝƌ͘� �ŽůĂǇŦƐŦǇůĂ� ďŝůŐŝ� ƚĞŬŶŽůŽũŝůĞƌŝŶĚĞ�
ŽůƵƔĂďŝůĞĐĞŬ� ŐƺǀĞŶůŝŬ� ĂĕŦŬůĂƌŦ� ĚŝƌĞŬ� ŽůĂƌĂŬ� ďŝůŐŝ� ƚĞŬŶŽůŽũŝůĞƌŝ� ĂůƚǇĂƉŦƐŦŶŦ� ŬƵůůĂŶĂŶ� ŬƌŝƚŝŬ� ĂůƚǇĂƉŦ�
ƐŝƐƚĞŵůĞƌŝŶŝ� ĚĞ� ĞƚŬŝůĞǇĞďŝůŵĞŬƚĞ� ǀĞ� ƌŝƐŬ� ƚĞƔŬŝů� ĞĚĞďŝůŵĞŬƚĞĚŝƌ͘� �Ƶ� ǇƺǌĚĞŶ� ďŝůŐŝ� ƐŝƐƚĞŵůĞƌŝŶĞ� ǌĂƌĂƌ�
ǀĞƌŵĞŬ� ŝĕŝŶ� ŬƵůůĂŶŦůĂŶ� ŬƂƚƺĐƺů� ǇĂǌŦůŦŵůĂƌ� ŬƌŝƚŝŬ� ĂůƚǇĂƉŦ� ƐŝƐƚĞŵůĞƌŝŶĞ� ǌĂƌĂƌ� ǀĞƌŵĞŬ� ŝĕŝŶ� ĚĞ�
ŬƵůůĂŶŦůĂďŝůŵĞŬƚĞĚŝƌ͘� �Ƶ� ƐŝƐƚĞŵůĞƌĞ� ǇƂŶĞůŝŬ� ǇĂƉŦůĂŶ� ƐŝďĞƌ� ƐĂůĚŦƌŦůĂƌŦŶ� ŵŽƚŝǀĂƐǇŽŶƵ� ŐĞŶĞůůŝŬůĞ� ƐŝǇĂƐŝ�
ŽůŵĂŬƚĂ�ǀĞ�ĂŵĂĐŦ�ŚĞĚĞĨ�ĂůŦŶĂŶ�ƺůŬĞŶŝŶ�ŬƌŝƚŝŬ�ĂůƚǇĂƉŦůĂƌŦŶĂ�ǀĞ�ƉƌŽũĞůĞƌŝŶĞ�ǌĂƌĂƌ�ǀĞƌŵĞŬƚŝƌ͘��

đJPNQ��������2TIGZXHQNJSY�7*&)D7*,.89*7�FPXN^TSZ
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�
bĞŬŝů�ϭϯ͘ϭϯ͘�DŽĚďƵƐĐůŝĞŶƚ�Z���ͺZ�'/^d�Z�ĂŬƐŝǇŽŶƵ�

�
bĞŬŝů�ϭϯ͘ϭϰ͘�DŽĚďƵƐĐůŝĞŶƚ�tZ/d�ͺZ�'/^d�Z�ĂŬƐŝǇŽŶƵ�

������/LWHUDW�UGHNL�.ULWLN�$OW\DSÕODUD�<|QHOLN�6LEHU�6DOGÕUÕODU�

�ŝůŐŝ�ǀĞ�ŝůĞƚŝƔŝŵ�ƚĞŬŶŽůŽũŝƐŝŶŝŶ�ŐĞůŝƔŵĞƐŝǇůĞ�ďŝƌůŝŬƚĞ�ŚĂďĞƌůĞƔŵĞ͕�ƵůĂƔŦŵ͕�ĞŶĞƌũŝ�ǀĞ�ŽƚŽŵĂƐǇŽŶ�Őŝďŝ�ŬƌŝƚŝŬ�
ĂůƚǇĂƉŦ� ƐŝƐƚĞŵůĞƌŝ� ďƵ� ƚĞŬŶŽůŽũŝǇůĞ� ĞŶƚĞŐƌĞ� ĕĂůŦƔŦƌ� ŚĂůĞ� ŐĞůŵŝƔƚŝƌ͘� �ŽůĂǇŦƐŦǇůĂ� ďŝůŐŝ� ƚĞŬŶŽůŽũŝůĞƌŝŶĚĞ�
ŽůƵƔĂďŝůĞĐĞŬ� ŐƺǀĞŶůŝŬ� ĂĕŦŬůĂƌŦ� ĚŝƌĞŬ� ŽůĂƌĂŬ� ďŝůŐŝ� ƚĞŬŶŽůŽũŝůĞƌŝ� ĂůƚǇĂƉŦƐŦŶŦ� ŬƵůůĂŶĂŶ� ŬƌŝƚŝŬ� ĂůƚǇĂƉŦ�
ƐŝƐƚĞŵůĞƌŝŶŝ� ĚĞ� ĞƚŬŝůĞǇĞďŝůŵĞŬƚĞ� ǀĞ� ƌŝƐŬ� ƚĞƔŬŝů� ĞĚĞďŝůŵĞŬƚĞĚŝƌ͘� �Ƶ� ǇƺǌĚĞŶ� ďŝůŐŝ� ƐŝƐƚĞŵůĞƌŝŶĞ� ǌĂƌĂƌ�
ǀĞƌŵĞŬ� ŝĕŝŶ� ŬƵůůĂŶŦůĂŶ� ŬƂƚƺĐƺů� ǇĂǌŦůŦŵůĂƌ� ŬƌŝƚŝŬ� ĂůƚǇĂƉŦ� ƐŝƐƚĞŵůĞƌŝŶĞ� ǌĂƌĂƌ� ǀĞƌŵĞŬ� ŝĕŝŶ� ĚĞ�
ŬƵůůĂŶŦůĂďŝůŵĞŬƚĞĚŝƌ͘� �Ƶ� ƐŝƐƚĞŵůĞƌĞ� ǇƂŶĞůŝŬ� ǇĂƉŦůĂŶ� ƐŝďĞƌ� ƐĂůĚŦƌŦůĂƌŦŶ� ŵŽƚŝǀĂƐǇŽŶƵ� ŐĞŶĞůůŝŬůĞ� ƐŝǇĂƐŝ�
ŽůŵĂŬƚĂ�ǀĞ�ĂŵĂĐŦ�ŚĞĚĞĨ�ĂůŦŶĂŶ�ƺůŬĞŶŝŶ�ŬƌŝƚŝŬ�ĂůƚǇĂƉŦůĂƌŦŶĂ�ǀĞ�ƉƌŽũĞůĞƌŝŶĞ�ǌĂƌĂƌ�ǀĞƌŵĞŬƚŝƌ͘��

đJPNQ��������2TIGZXHQNJSY�<7.9*D7*,.89*7�FPXN^TSZ

������ 1å9*7&9�7)*0å�07å9å0�&19>&5.1&7&�>�3*1å0� 
8å'*7�8&1).7.1&7

%൴OJ൴�YH� ൴OHW൴ú൴P�WHNQRORM൴V൴Q൴Q�JHO൴úPHV൴\OH�E൴UO൴NWH�KDEHUOHúPH��XODúÕP��
HQHUM൴�YH�RWRPDV\RQ�J൴E൴�NU൴W൴N�DOW\DSÕ�V൴VWHPOHU൴�EX�WHNQRORM൴\OH�HQWHJUH�
oDOÕúÕU�KkOH�JHOP൴úW൴U��'ROD\ÕVÕ\OD�E൴OJ൴� WHNQRORM൴OHU൴QGH�ROXúDE൴OHFHN�J�-
YHQO൴N�DoÕNODUÕ�G൴UHN�RODUDN�E൴OJ൴� WHNQRORM൴OHU൴� DOW\DSÕVÕQÕ�NXOODQDQ�NU൴W൴N�
DOW\DSÕ�V൴VWHPOHU൴Q൴�GH�HWN൴OH\HE൴OPHNWH�YH�U൴VN�WHúN൴O�HGHE൴OPHNWHG൴U��%X�
\�]GHQ�E൴OJ൴�V൴VWHPOHU൴QH�]DUDU�YHUPHN�൴o൴Q�NXOODQÕODQ�N|W�F�O�\D]ÕOÕPODU�
NU൴W൴N�DOW\DSÕ� V൴VWHPOHU൴QH�]DUDU�YHUPHN� ൴o൴Q�GH�NXOODQÕODE൴OPHNWHG൴U��%X�
V൴VWHPOHUH�\|QHO൴N�\DSÕODQ�V൴EHU�VDOGÕUÕODUÕQ�PRW൴YDV\RQX�JHQHOO൴NOH�V൴\DV൴�
ROPDNWD�YH�DPDFÕ�KHGHI�DOÕQDQ��ONHQ൴Q�NU൴W൴N�DOW\DSÕODUÕQD�YH�SURMHOHU൴QH�
]DUDU�YHUPHNW൴U��

dDOÕúPDQÕQ�EX�E|O�P�QGH��ONHOHU൴Q�WRSOXP�YH�NDPX�G�]HQ൴Q൴�YH�XOXVDO�J�-
YHQO൴÷൴Q൴�൴OJ൴OHQG൴UHQ�NU൴W൴N�E൴OJ൴�V൴VWHPOHU൴QH�\|QHO൴N�JHUoHNOHúW൴U൴OP൴ú�V൴EHU�
VDOGÕUÕODU�൴QFHOHQP൴úW൴U�
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�������� 8NGNW^F�'TWZ�-FYYæ�5FYQFRFXæ

�����\ÕOÕQGD�\HQ൴�൴QúD�HG൴OP൴ú�WUDQV�6൴E൴U\D�ERUX�KDWWÕQÕQ�E�\�N�E൴U�NÕVPÕQÕ�
EXKDUODúWÕUDUDN�6൴E൴U\D¶QÕQ�RUWDVÕQGD�E൴U�SDWODPD�PH\GDQD�JHOP൴úW൴U��%X�SDW-
ODPD����'�Q\D�6DYDúÕ¶QGD�-DSRQ\D¶\D�DWÕODQ�Q�NOHHU�ERPEDQÕQ�����RUDQÕQGD�
E൴U�HWN൴�\DUDWPÕú�YH�6RY\HWOHU�%൴UO൴÷൴QH�SHWURO�JHO൴U൴QGHQ���P൴O\DU�GRODU�JHO൴U�
JHW൴UHQ�ERUX�KDWODUÕ�F൴GG൴�RUDQGD�]DUDU�J|UP�úW�U��<DOQÕ]�VRQ�]DPDQODUGD�&,$�
WDUDIÕQGDQ�JHUoHNOHúW൴U൴OG൴÷൴�NDPXR\XQD�GX\XUXOPXúWXU�>��@��

&,$�\HWN൴O൴V൴Q൴Q�\DSWÕ÷Õ�DoÕNODPD�úX�úHN൴OGHG൴U��³%|\OH�PXD]]DP�E൴U�WHV൴VWHN൴�
YDQDODU��NRPSUHV|UOHU�YH�GHSRODPD�DODQODUÕQÕQ�oDOÕúPDVÕQÕ�RWRPDW൴N�KkOH�JH-
W൴UPHN�൴o൴Q�6RY\HWOHU�NDUPDúÕN�NRQWURO�V൴VWHPOHU൴QH�൴KW൴\Do�GX\PXúODUGÕU��5XV�
ERUX�KDWWÕ�\HWN൴O൴OHU൴�JHUHNO൴�\D]ÕOÕP�൴o൴Q�$%'¶\H�\DNÕQODúWÕ�IDNDW�JHU൴�oHYU൴OG൴-
OHU��5XVODU�\ÕOPDGDQ�EDúND�\HUOHUH�EDNWÕ��.*%�JHUHNO൴�NRGODUÕ�oDOPDN�൴o൴Q�.D-
QDGDOÕ�\D]ÕOÕP�WHGDU൴No൴V൴QH�VÕ]PD�J൴U൴ú൴P൴QGH�EXOXQGX��$PHU൴ND�൴VW൴KEDUDWÕ�YH�
5XV�൴VW൴KEDUDWÕQD�o൴IW�WDUDIOÕ�RODUDN�oDOÕúDQ�9ODG൴P൴U�9HWURY��.RG�$GÕ��)DUHZHOO��
EX�GXUXPD�V൴Q൴UO൴�ED]Õ�.DQDGDOÕODUOD�൴ú�E൴UO൴÷൴�൴o൴QGHG൴U��%RUX�KDWWÕQÕQ�\D]ÕOÕPÕ��
SRPSDODUÕQ��WU൴E�QOHU൴Q�YH�YDQDODUÕQ�oDOÕúPDVÕQÕ�VDSWÕUPDN�൴o൴QG൴U��%൴U�V�UH�VRQ-
UD�SRPSD�KÕ]ODUÕQÕ�YH�YDQD�D\DUODUÕQÕ�VÕIÕUODU�YH�ERUX�KDWWÕQÕQ�ND\QDNODUÕQD�YH�
ED÷ODQWÕODUÕQD�J൴GHQ�NDEXO�HG൴OHE൴O൴U�EDVÕQFÕ��UHW൴U��6RQXFXQGD�X]D\GDQ�J|U�OH-
E൴OHFHN�G�]H\GH�GHYDVD�E൴U�SDWODPD�ROGX��%H\D]�6DUD\��NÕ]ÕO|WHV൴�X\GXODUÕQGDQ�
6RY\HWOHU¶൴Q�RUWDVÕQGD�ED]Õ�ROD÷DQ�GÕúÕ�X\DUÕODU�DOGÕNODUÕQÕ�EHO൴UWW൴�>��@�´

�������� 9MJ�8FQY�7N[JW�5WTOJ�875��*QJ�,J�NWRJ�4QF^æ

����� \ÕOÕQGD�/DQH� -DUUHWW�'DY൴V�� 6DOW�5൴YHU� 3URMHV൴� �653�� E൴OJ൴VD\DU� D÷ÕQD�
oHY൴UPHO൴�PRGHP��]HU൴QGHQ�\HWN൴V൴]�HU൴ú൴P�VD÷ODPÕú�YH�IDWXUD�E൴OJ൴OHU൴QH�HU൴ú-
P൴úW൴U��6൴VWHPH�GDKD�VRQUD�J൴UHE൴OPHV൴�൴o൴Q�DUND�NDSÕ�EÕUDNPÕúWÕU��$\QÕ�]DPDQ-
GD��653�6&$'$�V൴VWHP൴�3KRHQ൴[¶WHN൴�P�úWHU൴OHUH�VX�GD÷ÕWÕPÕ�൴o൴Q�NXOODQÕODQ�
\DNODúÕN�����NP¶O൴N�NDQDOÕ� NRQWURO� HWPHNWHG൴U��0U��'DY൴V� NDQDOODUÕ� NRQWURO�
HGHQ�NU൴W൴N�V൴VWHP��]HU൴QGH�HQ�D]���VDDWO൴N�E൴U�RWXUXP�DoPÕúWÕU��6X�YH�J�o�൴]-
OHPH�YH�GD÷ÕWÕPÕ��I൴QDQV��P�úWHU൴�YH�N൴ú൴VHO�E൴OJ൴OHU൴�൴oHUHQ�NRUXPDVÕ]�YHU൴OHU൴�
HOH�JHo൴UP൴úW൴U��/RJ൴Q�YH�SDUROD�GRV\DODUÕ��E൴OJ൴VD\DU�V൴VWHP�ND\ÕW�GRV\DODUÕ�YH�
³URRW´�\HWN൴OHU൴Q൴�HOH�JHo൴UP൴úW൴U��'DKDVÕ��653�YH�8OXVDO�0HWHRURORM൴�6HUY൴-
V൴¶Q൴Q�8OXVDO�ù൴GGHWO൴�)ÕUWÕQD�/DERUDWXYDUÕ�DUDVÕQGDN൴�'RSSOHU�UDGDU�DUDúWÕUPD�
SURMHV൴QH�GH�HU൴úP൴úW൴U��653��EX�VDOGÕUÕ�QHGHQ൴\OH�G�ú�N�YHU൴PO൴O൴÷൴�KDU൴o�WDK-
P൴Q൴����������ND\ED�X÷UDPÕúWÕU�>��@��
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%X�VÕ]PD�ROD\Õ�5RRVHYHOW�%DUDMÕ¶QD�\DSÕODQ�VDOGÕUÕ\OD�ED÷ODQWÕOÕGÕU�YH�V�UHNO൴�
RODUDN�J�QGHPH�JHOHQ�E൴U�HIVDQH�KkO൴QH�JHOP൴úW൴U��'DKD�|QFH�$%'�7HPV൴OF൴-
OHU�0HFO൴V൴¶Q൴Q�\DSWÕ÷Õ�DoÕNODPDGD�³E൴U�oRFXN�NRUVDQ�$U൴]RQD¶GD�5RRVHYHOW�
%DUDMÕ¶QÕQ�IDDO൴\HWOHU൴Q൴�NRQWURO�HGHQ�I൴UPDODUÕQ�D÷ÕQD�\HWN൴V൴]�HU൴ú൴P�VD÷ODGÕ´�
GHQP൴úW൴U��$\QÕ�]DPDQGD�EX�VDOGÕUÕ�\DSÕOGÕ÷ÕQGD�0U��'DY൴V����\DúÕQGD\GÕ�YH�
653�YH�5RRVHYHOW�%DUDMÕ�DUDVÕQGD�E൴U�ED÷ODQWÕ�ROPDGÕ÷Õ�EHO൴UW൴OPHNWHG൴U�

�������� -TZXYTS�1NRFSæ�8NXYJR�&Wæ_FXæ

�����\ÕOÕQGD�JHQo�E൴U�E൴OJ൴VD\DU�NRUVDQÕ��$DURQ�&DIIUH\���E൴U�ED\DQ�VRKEHW�RGDVÕQÕ�
KHGHI� DOPDN� ൴o൴Q�7H[DV¶WDN൴�+RXVWRQ�/൴PDQÕ�E൴OJ൴VD\DU� VXQXFXODUÕQD� VÕ]PÕúWÕU��
6DOGÕUÕGD��G�Q\DQÕQ� HQ�E�\�N���� O൴PDQÕQGD�G�]HQOHPH�\DSPDN� ൴o൴Q�NXOODQÕODQ�
E൴OJ൴VD\DU�V൴VWHPOHU൴QH�K൴]PHW�GÕúÕ�EÕUDNPD�VDOGÕUÕVÕ�\DSÕOPÕúWÕU��*HP൴�NDSWDQODUÕ�
൴o൴Q�NU൴W൴N�E൴OJ൴OHU� ൴oHUHQ� O൴PDQÕQ�ZHE�VHUY൴V൴�K൴]PHW�GÕúÕ�NDOPÕúWÕU��%X�\�]GHQ�
JHP൴OHU൴Q�QDY൴JDV\RQ�E൴OJ൴OHU൴\OH� O൴PDQGDQ�J൴U൴ú�YH�oÕNÕúODUÕQGDQ�VRUXPOX�RODQ�
GHP൴UOHPH�YH�GHVWHN�I൴UPDODUÕ�K൴]PHW�YHUHPH]�GXUXPD�JHOP൴úW൴U�>��@�

��������8QFRRJW�8TQZHFSæ

�����0D\ÕV¶WD�NXUXPVDO�E൴U�I൴UPDGD�oDOÕúDQ�E൴U�SHUVRQHO��0൴FURVRIW�64/�YHU-
V൴\RQXQ�J�QFHO�ROPDGÕ÷ÕQÕQ�IDUNÕQD�YDUPDGDQ�G൴]�VW��E൴OJ൴VD\DUÕQD�E൴U�\D]Õ-
OÕP�\�NOHP൴úW൴U��%൴U�V�UH�VRQUD��NXOODQÕFÕ�E൴U�൴QWHUQHW�VHUY൴V�VD÷OD\ÕFÕ��]HU൴QGHQ�
H�SRVWD�VXQXFXVXQD�HU൴úPHN�൴o൴Q�E൴OJ൴VD\DUÕQÕ�൴QWHUQHWH�ED÷ODPÕúWÕU��ú൴UNHW�SR-
O൴W൴NDODUÕQÕ�o൴÷QH\HUHN���%|\OHFH�64/�VODPPHU�VROXFDQÕ�൴QWHUQHWH�ED÷OÕ�RODQ�
PDN൴QD\D�EXODúPÕúWÕU��dDOÕúDQ�GDKD�VRQUD�E൴OJ൴VD\DUÕQÕ�RI൴VH�JHW൴UP൴ú�YH�D÷D�
ED÷ODQPÕúWÕU��%|\OHFH�64/�VODPPHU�VROXFDQÕ�NXUXPVDO�D÷D�EXODúPÕúWÕU�>��@�

*�YHQO൴N�GXYDUÕ�ROPD\DQ�YH�YHU൴�WRSODPD�VXQXFXVX�RODQ�NRQWURO�V൴VWHP൴�YH�
JHO൴úW൴UPH�NRQWURO�V൴VWHP൴�HQIHNWH�ROPXúWXU��%X�GXUXPGD�GDKD�ID]OD�EXODúPD�
ROPDGDQ�VXQXFX�NRQWURO�D÷ÕQGDQ�oÕNDUWÕOPDN�]RUXQGD�NDOÕQPÕúWÕU��hUHW൴PGH�
F൴GG൴�E൴U�HWN൴�ROPDPÕúWÕU�IDNDW�ED]Õ�JHoP൴ú�YHU൴OHU�VXQXFXQXQ�GXUPDVÕ�V�UHF൴Q-
GH�ND\EHG൴OP൴ú�YH�WHNUDU�PDQXHO�RODUDN�ROXúWXUXOPDN�GXUXPXQGD�NDOÕQPÕúWÕU�

�������� 0FQNKTWSN^F�0FSFQ�8NXYJRNSNS�-FHPQJSRJXN

.DO൴IRUQ൴\D�.DQDO�6൴VWHP൴¶Q൴Q�E൴U�oDOÕúDQÕ�6DFUDPHQWR�1HKU൴¶GHQ�VX\X�\|Q-
OHQG൴UPHN� ൴o൴Q� NXOODQÕODQ� E൴OJ൴VD\DUD� \HWN൴V൴]� E൴U� \D]ÕOÕPÕ� \�NOHPHNWHQ� YH�
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]DUDU�YHUPHNWHQ�\DUJÕODQPÕúWÕU�����\DúÕQGDN൴�7HKDPD�&ROXVD�.DQDO�2WRU൴WHV൴�
�7&$$��HOHNWU൴N�GDQÕúPDQÕ�RODQ�0൴FKDHO�.HHKQ��³\HWN൴V൴]�E൴U�úHN൴OGH�NDVWHQ�
NRUXQDQ�E൴U�E൴OJ൴VD\DUD�]DUDU�YHUPHNWHQ´����\ÕO�KDS൴V�FH]DVÕQD�oDUSWÕUÕOPÕúWÕU��

øGG൴DODUD� J|UH��.HHKQ��7&$$¶GDN൴� 6&$'$� V൴VWHP൴QH� \HWN൴V൴]� E൴U� \D]ÕOÕPÕ�
\�NOHP൴úW൴U��%X�V൴VWHPH�HU൴ú൴P൴����$÷XVWRV������\ÕOÕQGDGÕU��(OHNWU൴N�GDQÕú-
PDQÕ�RODUDN�7&$$¶GDN൴�E൴OJ൴VD\DU�V൴VWHPOHU൴QGHQ�VRUXPOXGXU�����SHUVRQHOOH�
E൴UO൴NWH�7&$$�.DO൴IRUQ൴\D¶GDN൴�WDUÕPVDO�DODQODU�൴o൴Q�7HKDPD�&ROXVD�YH�&RU-
Q൴QJ�.DQDOÕ�ROPDN��]HUH���NDQDOÕ�NRQWURO�HWPHNWHG൴U��+HU�൴N൴�V൴VWHP�GH�GHYOH-
W൴Q�K�N�P�YH�WDVDUUXIXQGDGÕU��$%'�$GDOHW�%DNDQOÕ÷Õ�WHPV൴OF൴OHU൴QGHQ�5RE൴Q�
7D\ORU��7&$$�6&$'$�V൴VWHPOHU൴QH�E൴U�VDOGÕUÕ�ROPDVÕQGD�V൴VWHP�oHYU൴P�GÕúÕ�
NDOVD�E൴OH�NDQDOODU�oDOÕúPD\D�GHYDP�HGHU�GHP൴úW൴U��%൴OJ൴VD\DUODU�oDOÕúPDGÕ÷Õ�
]DPDQ�PDQXHO�RODUDN�oDOÕúWÕUÕOÕUODU��%X�VÕ]PDQÕQ�7&$$¶\D���������¶GDQ�ID]OD�
]DUDUÕ�ROPXúWXU�>��@�

�������� &')ƺIJ�*QJPYWNP�đJGJPJXN�(FXZXQZP�åMQFQN

:DOO�6WUHHW�*D]HWHV൴������1൴VDQ¶GD�5XV�YH�d൴QO൴�FDVXVODUÕQ�$PHU൴ND�HOHNWU൴N�
úHEHNHV൴QH�VÕ]GÕNODUÕQÕ�\D]PÕúWÕU� >��@��0൴OOHWYHN൴OOHU൴�NDoÕQÕOPD]� WHKG൴WOHUOH�
P�FDGHOH�HWPHN�൴o൴Q�K�N�PHWH�\HWN൴�YHUHFHN�WHGE൴UOHU൴Q�GkK൴O�ROGX÷X�HOHNWU൴N�
VHNW|U�QGH�V൴EHU�J�YHQO൴÷൴�DUWWÕUDFDN�WHNO൴IOHU�JHW൴UP൴úOHUG൴U��

(OHNWU൴N�HQG�VWU൴V൴QGH�V൴EHU�J�YHQO൴N�GDQÕúPDQÕ�%RE�:HVW��1(5&¶൴Q�HQG�VW-
U൴Q൴Q�SURDNW൴I�ROPDVÕ�NRQXVXQGD�WHúY൴N�HG൴F൴�ROGX÷XQD�G൴NNDW�oHNP൴úW൴U�

�������� 3NYWT�8FQIæWæQFWæ

1൴WUR�VDOGÕUÕODUÕ�|QFHO൴NOH�N൴P\DVDO�YH�JHO൴úP൴ú�PDWHU\DOOHU��]HU൴QGH�oDOÕúDQ��
DUDúWÕUPD��JHO൴úW൴UPH�YH��UHW൴P�I൴UPDODUÕQÕ�KHGHI�DOPÕúWÕU��6DOGÕUJDQODUÕQ�DPD-
FÕ�HQG�VWU൴\HO�HVS൴\RQDM�\DSPDN��WDVDUÕP�GRN�PDQODUÕ��IRUP�OOHU൴�YH��UHW൴P�
V�UHoOHU൴�J൴E൴�I൴NU൴�P�ON൴\HWOHU൴�WRSODPD\D�\|QHO൴NW൴U��

6DOGÕUÕQÕQ�PHWRGRORM൴V൴QGH��VDOGÕUJDQODU�KHGHI�DOGÕNODUÕ� I൴UPDODUÕQ�oDOÕúDQOD-
UÕQD� ൴oHU൴V൴QGH�N|W�F�O�HNOHQW൴�EXOXQDQ�E൴U�H�SRVWD�J|QGHUP൴úOHUG൴U��(�SRVWD�
൴oHU൴NOHU൴�൴ú�RUWD÷Õ\OD�GDYHW൴\H�SD\ODúPDN�YH�J�YHQO൴N�J�QFHOOHPH�]DPDQOD-
UÕQÕQ�JHOG൴÷൴\OH�൴OJ൴O൴G൴U��)൴UPD�oDOÕúDQÕ�H�SRVWD�൴oHU൴NOHU൴Q൴�DoWÕNODUÕQGD�oDOÕú-
WÕUÕODE൴O൴U�GRV\D�E൴U�DUND�NDSÕ�ROXúWXUXU�YH�EX�7UXYD�DWÕ�d൴Q�PHUNH]O൴�E൴U�&	&�
VXQXFX\OD�����SRUW��]HU൴QGHQ�ú൴IUHO൴�E൴U�úHN൴OGH�൴OHW൴ú൴P�NXUDU��6DOGÕUJDQ�E|\-
OHFH�HWN൴�DODQÕQGDN൴�:൴QGRZV�PDN൴QDODUÕQ�SDUROD�|]HWOHU൴Q൴�HOH�JHo൴U൴U�>��@�
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��������8YZ]SJY�8TQZHFSæ

6WX[QHW�VROXFDQÕ��V൴EHU�J�YHQO൴N�FDP൴DVÕ�WDUDIÕQGDQ�³H]EHU�ER]DQ´��JDPH�F-
KDQJHU��N|W�F�O�E൴U�\D]ÕOÕP�RODUDN� WDQÕPODQPDNWDGÕU� >��@��d�QN���EX�N|W�-
F�O�\D]ÕOÕPÕQ�NDUPDúÕNOÕ÷Õ��DPDFÕ�YH�oÕNDUÕPODUÕ�G൴÷HU�N|W�F�O�\D]ÕOÕPODUGDQ�
IDUNOÕGÕU��6WX[QHW�VROXFDQÕQÕQ�JHO൴ú൴P൴�YH�\D\ÕOÕPÕ�V൴EHU�WHNQRORM൴Q൴Q��G�Q\D�
SRO൴W൴NDVÕQD�\|Q�YHUHE൴OHFHN�E൴U�WHKG൴W�RODE൴OHFH÷൴Q൴�J|VWHUP൴úW൴U��

6WX[QHW�VROXFDQÕ��G൴÷HU�E൴OJ൴VD\DU�VROXFDQODUÕ�J൴E൴�J�YHQO൴N�DoÕ÷Õ�RODQ�E൴U�E൴O-
J൴VD\DUGDQ� E൴U� G൴÷HU൴QH� D\UÕP� J|]HWPHNV൴]൴Q� \D\ÕOPDNWDGÕU��'൴÷HU� E൴QOHUFH�
E൴OJ൴VD\DU�VROXFDQÕQGDQ�D\ÕUDQ�HQ�E�\�N�|]HOO൴÷൴�1DWDQ]¶GD� øUDQ¶ÕQ�Q�NOHHU�
]HQJ൴QOHúW൴UPH�WHV൴V൴Q൴Q�|]HOO൴NOHU൴\OH�HúOHúHQ�VDGHFH�(QG�VWU൴\HO�.RQWURO�6൴V-
WHP൴¶QH��,&6��J൴UG൴÷൴QGH�NHQG൴�\�N�Q��RUWD\D�oÕNDUPDN�൴o൴Q�WDVDUODQPÕú�RO-
PDVÕ�YH�൴oHU൴V൴QGH���DGHW�:൴QGRZV�൴úOHW൴P�V൴VWHPOHU൴Q൴�൴VW൴VPDU�HGHQ���J�Q�]D-
I൴\HW൴�EXOXQPDVÕGÕU��%X�JHUoHNOHúW൴÷൴QGH��1DWDQ]¶GDN൴�VDQWU൴I�MOHU൴Q�NRQWURO��
൴o൴Q�NXOODQÕODQ�3URJUDPODQDE൴O൴U�0DQWÕNVDO�'HQHWOH\൴F൴OHU൴Q��3/&��NRGODUÕQÕ�
NXUFDODU��1൴KD\HW൴QGH�E൴QOHUFH�VDQWU൴I�M�]DUDU�J|UP�ú�YH�øUDQ�1�NOHHU�IDDO൴-
\HWOHU൴�VHNWH\H�X÷UDPÕúWÕU��'DKD�|QFH�K൴oE൴U�VROXFDQ�,&6��]HU൴QGHQ�I൴]൴NVHO�
RODUDN�V൴VWHPOHUH�]DUDU�YHUHPHP൴úW൴U�

6WX[QHW� VROXFDQÕ�� ൴oHUG൴÷൴� IRQNV൴\RQ�YH�\DSÕVÕQGDQ�GROD\Õ�NU൴W൴N� DOW\DSÕODUD�
\|QHO൴N�JHUoHNOHúW൴U൴OHQ�G൴÷HU�V൴EHU�VDOGÕUÕODUGDQ�GDKD�IDUNOÕ�E൴U�ER\XWWD�GH÷HU-
OHQG൴U൴OPHO൴G൴U��%X�\�]GHQ��EX�E|O�PGH�6WX[QHW¶H�D൴W�D\UÕ�E൴U�GH÷HUOHQG൴UPH�
E|O�P��\DSÕOPÕúWÕU�

.QRSRYi�oDOÕúPDVÕQGD� >��@�� ���'�Q\D�6DYDúÕ¶QÕQ� V൴EHU�X]D\GD�JHUoHNOHúHE൴-
OHFH÷൴QGHQ� EDKVHWPHNWHG൴U��.RQYDQV൴\RQHO� V൴ODKODUÕQ� YH� VDYDúODUÕQ�PDGG൴� YH�
PDQHY൴�PDO൴\HW൴�oRN�F൴GG൴�UDNDPODUD�YH�൴QVDQ�KD\DWÕQD�PDO�RODE൴OHFH÷൴QGHQ�V൴-
EHU�VDYDú�JHUoH÷൴�EX�WH]൴�GR÷UXODU�Q൴WHO൴NWHG൴U��g]HOO൴NOH�EX�oDOÕúPDGD�DQODWÕODQ�
6WX[QHW�VROXFDQÕ�൴OH�VDOGÕUÕ\Õ�JHUoHNOHúW൴UHQ�WDUDI�KHGHI�V൴VWHPH�VÕ]PD�YH�]DUDU�
YHUPH�൴úOHP൴Q൴�EDúDUÕ\OD�JHUoHNOHúW൴UP൴ú�YH�EX�VDOGÕUÕ\Õ�ND\QD÷ÕQÕ�J൴]OH\HUHN�
JHUoHNOHúW൴UP൴úW൴U��%X� VD\HGH� QRUPDOGH� VDYDú� VHEHE൴� VD\ÕODE൴OHFHN� E൴U� VDOGÕUÕ�
\DSPDNWDQ�YH�FDQ�ND\EÕQD�VHEHE൴\HW�YHUPHGHQ�VDGHFH�KHGHI�V൴VWHPOHUH�]DUDU�
YHUP൴úW൴U��øUDQ�\DSÕODQ�EX�VDOGÕUÕGDQ�VRQUD�VDOGÕUÕQÕQ�ND\QD÷Õ�RODUDN�൴GG൴D�HG൴OHQ�
$%'�YH�øVUD൴O¶H�NDUúÕ�KXNXN൴�E൴U�V�UHo�EDúODWDPDPÕúWÕU��d�QN��EDKVHG൴OG൴÷൴�J൴E൴�
\DSÕODQ�VDOGÕUÕQÕQ�ND\QD÷Õ�$%'�YH�øVUD൴O¶൴�൴úDUHW�HWPHPHNWHG൴U��

<XNDUÕGD� DQODWÕOGÕ÷Õ� J൴E൴� 6WX[QHW� VROXFDQÕ� ൴oHU൴V൴QGH� EXOXQGXUGX÷X� �� DGHW�
��J�Q�J�YHQO൴N�DoÕ÷Õ�YH�R�J�QH�NDGDU�NHúIHG൴OP൴ú�HQ�NDUPDúÕN�N|W�F�O�\D]Õ-
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OÕP�ROPDVÕQGDQ�GROD\Õ�N|W�F�O�\D]ÕOÕP�DQDO൴]F൴OHU൴QH�\HQ൴�E൴U�DODQ�DoPÕú�YH�
W�P�G�Q\DGD�E�\�N�VHV�JHW൴UP൴úW൴U��$\QÕ�]DPDQGD�HQG�VWU൴\HO�NRQWURO�V൴VWHP-
OHU൴Q൴Q�GHQHW൴P൴Q൴�VD÷OD\DQ�3/&�F൴KD]ODUÕQD�\|QHO൴N�JHUoHNOHúW൴U൴OPHV൴�NU൴W൴N�
DOW\DSÕODUÕQ� V൴EHU� RUWDPGDQ� NRUXQPDVÕ� YH� J�YHQO൴÷൴QH� \|QHO൴N� \HQ൴� o|]�P�
|QHU൴OHU൴Q൴Q�GR÷PDVÕQD�YH�IDUNÕQGDOÕ÷ÕQ�DUWPDVÕQD�൴PNkQ�VD÷ODPÕúWÕU�

�������� )ZVZ�9WZ[F�&Yæ

�����\ÕOÕQGD�:RUG�GRN�PDQODUÕQD�\|QHO൴N�'XTX�VDOGÕUÕODUÕ��൴oHU൴V൴QGH���J�Q�
DoÕ÷Õ�EXOXQDQ��&9(������������J�YHQO൴N�DoÕ÷Õ�WHVS൴W�HG൴OP൴úW൴U��%X�൴VW൴VPDU�
VDOGÕUJDQODUD� E൴U�:RUG� GRN�PDQÕQGDQ� NHUQHO�PRGD� DWODPDVÕQD� RODQDN� VD÷-
ODU��:RUG�GRV\DVÕ�DoÕOGÕ÷ÕQGD�൴VW൴VPDU�PRG�O��WHW൴NOHQP൴ú�ROXU�YH�EX�൴VW൴VPDU�
+.(<B/2&$/B0$&+,1(?62)7:$5(?0൴FURVRIW?:൴QGRZV?&XUUHQW9HU-
V൴RQ?,QWHUQHW6HWW൴QJV?=RQHV?�?³&)�'´�ND\ÕW�GH÷HU൴QH�EDNDUDN�൴ON�RODUDN�E൴O-
J൴VD\DUÕQ�HOH�JHo൴U൴O൴S�JHo൴U൴OPHG൴÷൴Q൴�NRQWURO�HGHQ�NHUQHO�PRG�VKHOOFRGH�ED-
UÕQGÕUÕU��%൴OJ൴VD\DU�HOH�JHo൴U൴OG൴\VH��VKHOOFRGH�PHYFXWWXU��(OH�JHo൴U൴OPHG൴\VH��
VKHOOFRGH��:RUG�GRN�PDQÕQGDQ�൴N൴�oDOÕúWÕUÕODE൴O൴U�GRV\DQÕQ�ú൴IUHV൴Q൴�o|]HU��E൴U�
GU൴YHU�GRV\DVÕ�YH�൴QVWDOOHU�'//��'DKD�VRQUD�\�NOH\൴F൴�\DSÕODQGÕUPD�GRV\DVÕ�
WDUDIÕQGDQ� WDQÕPODQDQ�VHUY൴FHV�H[H� ൴o൴QH�NRGX�HQMHNWH�HGHQ�oÕNDUÕOPÕú�\�N-
OH\൴F൴�GRV\DVÕQD�oDOÕúPD\Õ�JHo൴U൴U��.RG�GDKD�VRQUD�൴QVWDOOHU�'//¶൴�oDOÕúWÕUÕU��
6RQXQGD��VKHOOFRGH�NHQG൴Q൴�KDIÕ]DGDQ�V൴OHUHN�VÕIÕUODUOD�\HU�GH÷൴úW൴U൴U�>��@�

���������8MFRTTS�?FWFWQæ�>F_æQæRæ

���$÷XVWRV������WDU൴K൴QGH�6XXG൴�$UDE൴VWDQ¶ÕQ�P൴OOv�SHWURO��UHW൴P൴��VDWÕúÕ��KDP�
SHWURO� UDI൴QHU൴V൴�� GR÷DO� JD]� YH� SHWURO� �U�QOHU൴� I൴UPDVÕ� RODQ�6XXG൴�$UDE൴VWDQ�
3HWURO�)൴UPDVÕ¶QÕQ��6DXG൴�$UDPFR��\DNODúÕN��������:൴QGRZV�൴úOHW൴P�V൴VWHP൴�
WDEDQOÕ�E൴OJ൴VD\DU�D÷ÕQD�E൴U�E൴OJ൴VD\DU�Y൴U�V��EXODúPÕúWÕU��6DXG൴�$UDPFR��G�Q-
\D�SHWURO�SD]DUÕQGD�oRN�E�\�N�E൴U�SD\D�VDK൴SW൴U��*OREDO�DU]ÕQ����¶QX��JOREDO�
�UHW൴P൴Q����¶Q��HO൴QGH�WXWDQ�YH�\ÕOOÕN�����P൴O\DU���JHO൴U൴�RODQ�G�Q\DQÕQ�HQ�
E�\�N�SHWURO��UHW൴F൴V൴G൴U�

6KDPRRQ�N|W�F�O�\D]ÕOÕPÕ�$UDPFR¶GDN൴�oDOÕúDQODUÕQ�N൴ú൴VHO�E൴OJ൴VD\DUODUÕQD�
EXODúPÕú�YH�E൴OJ൴VD\DUODUÕQ�KDUG�G൴VNOHU൴QGHN൴� YHU൴OHU൴� IDUN�J|]HWPHNV൴]൴Q�
V൴OP൴úW൴U��+HUKDQJ൴�E൴U�SHWURO�VÕ]ÕQWÕVÕ��SDWODPDVÕ�YH\D�GDKD�E�\�N�E൴U�DUÕ]D-
QÕQ�ROPDPDVÕQD�UD÷PHQ�EX�VDOGÕUÕ�I൴UPDQÕQ��UHW൴P�E൴OJ൴OHU൴Q൴Q�V൴O൴QPHV൴�J൴E൴�
�UHW൴P�YH�൴ú�IDDO൴\HWOHU൴Q൴�F൴GG൴�RUDQGD�HWN൴OHP൴úW൴U��6KDPRRQ�D\QÕ�]DPDQGD�
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5DV*DV��4DWDU�3HWURO�YH�([[RQ0RE൴O�J൴E൴�G൴÷HU�JD]�YH�SHWURO� I൴UPDODUÕQD�
\D\ÕOPÕúWÕU�

6KDPRRQ�VDOGÕUÕVÕ�2UWD�'R÷X¶GD�KHUKDQJ൴�E൴U� I൴]൴NVHO�KDVDUD�VHEHE൴\HW�YHU-
PHVH�GH�G�Q\D�oDSÕQGD�NU൴W൴N�VHUY൴V�VD÷OD\ÕFÕODUÕ�൴o൴Q�U൴VN�GH÷HUOHQG൴UPHV൴QH�
൴N൴QF൴O�HWN൴OHU൴�ROPXúWXU��%X�ROD\�$%'�YH�øUDQ�DUDVÕQGD�F൴GG൴�J�YHQO൴N�ND\-
JÕODUÕQÕ�DUWWÕUPÕúWÕU��'|QHP൴Q�$%'�6DYXQPD�%DNDQÕ�/HRQ�3DQHWWD��6KDPRRQ�
൴o൴Q�³oRN�NDUPDúÕN´�YH�³EX�W൴S�DUDoODUÕQ�NXOODQÕPÕ�oRN�HQG൴úH�YHU൴F൴´�úHNO൴QGH�
DoÕNODPD�\DSPÕúWÕU�>��@�

��������� +QFRJ�?FWFWQæ�>F_æQæRæ

)ODPH�Y൴U�V��ROGXNoD�JHO൴úP൴ú��0൴FURVRIW�:൴QGRZV�൴úOHW൴P�V൴VWHP൴�WDEDQOÕ�oD-
OÕúDQ�E൴OJ൴VD\DUODUD�EXODúDQ�YH�FDVXVOXN�DPDFÕ\OD�\D]ÕODQ�E൴U�\D]ÕOÕPGÕU��$\QÕ�
]DPDQGD��\HUHO�E൴OJ൴VD\DU�D÷ODUÕ�൴o൴QGH�\D\ÕOPDN�൴o൴Q�JHUHNHQ�PHNDQ൴]PDODU-
GDQ�E൴U൴�ROGXNoD�G൴NNDW�oHN൴F൴G൴U��.HQG൴V൴Q൴�:൴QGRZV�J�YHQO൴N�J�QFHOOHPHV൴�
RODUDN�VDNOD\DUDN��:൴QGRZV�J�QFHOOHPH��]HU൴QGHQ�\HUHO�D÷��]HU൴QGHQ�\D\ÕOÕU��

%XGDSHúWH�hQ൴YHUV൴WHV൴�&U\6\6�/DE�¶ÕQ�\DSPÕú�ROGX÷X�WHNQ൴N�UDSRUD�J|UH��
)ODPH�� NODY\H�J൴UG൴OHU൴�� HNUDQ�J|U�QW�OHU൴� YH�P�PN�QVH�P൴NURIRQ�YH�ND-
PHUD�J|U�QW�OHU൴�J൴E൴�E൴OJ൴OHU൴� WRSODPDNWDGÕU�� øON�EXODúPDVÕQGDQ� VRQUD� ൴Q-
G൴U൴OHE൴OHQ�E൴UoRN�PRG�O��PHYFXWWXU��7DPDPHQ�\DSÕODQGÕUÕOPÕú�ER\XWX����
PE¶WDQ�ID]ODGÕU��%X�ER\XW�E൴U�N|W�F�O�\D]ÕOÕP�൴o൴Q�ROGXNoD�ID]ODGÕU��)ODPH��
:൴QGRZV�J�QFHOOHPH\൴�NXOODQDUDN�D÷ODU�DUDVÕQGD�\D\ÕOÕU�YH�D\QÕ�]DPDQGD�
oÕNDUÕODE൴O൴U�V�U�F��൴OH�KDYD�ERúOX÷XQX�DúDE൴O൴U��)ODPH�E൴U�D÷�൴oHU൴V൴QGH�E൴U�
E൴OJ൴VD\DUD�EXODúWÕ÷ÕQGD�� NHQG൴V൴Q൴�XSGDWH�Z৻QGRZV�FRP� ൴o൴Q� YHN൴O� VXQXFX�
RODUDN�ND\GHWPHN�൴o൴Q�:3$'¶൴��:HE�3UR[\�$XWR�'൴VFRYHU\�3URWRFRO��NXO-
ODQÕU�YH�NHQG൴V൴Q൴�D÷GDN൴�G൴÷HU�E൴OJ൴VD\DUODUD�\�NOHPHN�൴o൴Q�VDKWH�J�YHQO൴N�
J�QFHOOHPHV൴� K൴]PHW൴� YHU൴U� >��@�� )ODPH� KÕ]OÕ� E൴U� úHN൴OGH� \D\ÕOPD]�� E�\�N�
oR÷XQOX÷X� 2UWD� 'R÷X¶GD� ROPDN� �]HUH� oRN� D]� VD\ÕGD� E൴OJ൴VD\DU� EX� N|W�-
F�O�\D]ÕOÕPGDQ�HWN൴OHQP൴úW൴U�� øON�YDU\DV\RQX�øUDQ��&(57��WDUDIÕQGDQ������
0D\ÕV¶ÕQGD�EXOXQPXúWXU��.DVSHUVN\¶D�J|UH��HQ�D]������\ÕOÕQD�NDGDU�DNW൴IW൴�
IDNDW�&U\6\V�/DE�������\ÕOÕQGD�E൴OJ൴VD\DU�J�YHQO൴÷൴�I൴UPDVÕ�RODQ�:HEURRW�
WDUDIÕQGDQ�EXOXQDQ�YH�)ODPH¶GH�NXOODQÕODQ�G൴QDP൴N�ED÷ODQWÕ�N�W�SKDQHV൴Q൴Q�
DGÕ�RODQ�:$9(683��'59�GRV\D�൴VP൴Q൴�UDSRUODPÕúWÕU��%X�GXUXP�)ODPH¶൴Q�
YH\D� GDKD� |QFHN൴� YDU\DV\RQODUÕQÕQ� R� G|QHPGH� ]DWHQ� DNW൴I� ROGX÷XQX� J|V-
WHUPHNWHG൴U�� %X� \D]ÕOÕPÕQ� EXODúWÕ÷Õ� E൴OJ൴VD\DUODUÕQ� E�\�N� oR÷XQOX÷X� øUDQ�
FR÷UDI\DVÕQGD\GÕ��+HGHIOHU൴�DUDVÕQGD�GHYOHW�NXUXPODUÕ��|]HO�I൴UPDODU��H÷൴W൴P�
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HQVW൴W�OHU൴�YH�EHO൴UO൴�E൴UH\OHU�EXOXQPDNWDGÕU��7KH�:DVK৻QJWRQ�3RVW�JD]HWH-
V൴QGH� >��@�)ODPH�YH\D�EHQ]HU൴�6WX[QHW�J൴E൴�N|W�F�O�\D]ÕOÕPODUÕQ�$%'�ve 
øVUD൴O�WDUDIÕQGDQ�JHO൴úW൴U൴OG൴÷൴�൴GG൴D�HG൴OPHNWHG൴U�

���������)TÕFQLF_�'TWZ�-FYYæ�+NWRFQFWæSF�8NGJW�8FQIæWæQFW

�����\ÕOÕQGD���D\�ER\XQFD��N൴PO൴÷൴�WDP�RODUDN�EHO൴UOHQHPH\HQ��d൴Q�ND\QDNOÕ�
ROGX÷X�൴GG൴D�HG൴OPHNWH��E൴U�KDFNHU�JUXEX�WDUDIÕQGDQ�$%'�JD]�ERUX�KDWODUÕQÕQ�
NRQWURO�V൴VWHPOHU൴QH�GHYDPOÕ�YH�HúJ�G�PO��E൴U�úHN൴OGH�V൴EHU�VDOGÕUÕ�G�]HQOHQ-
P൴úW൴U��6DOGÕUJDQODU�³VSHDU�SK൴VK൴QJ´�WHNQ൴÷൴Q൴�NXOODQDUDN�ERUX�KDWWÕ�NRQWURO�
V൴VWHPOHU൴QH�HU൴ú൴P�VD÷OD\ÕS�SDURODODUÕ�oDOPD\Õ�KHGHIOHP൴úOHUG൴U��6DOGÕUJDQODU�
J|QGHUG൴NOHU൴�H�SRVWDODUÕ�KHGHI�DOGÕNODUÕ�N൴ú൴OHU൴Q�DUNDGDúÕ�YH\D�WDQÕGÕ÷Õ�E൴U൴Q-
GHQ�JHO൴\RUPXú�J൴E൴�\DSPÕúODU�YH�H�SRVWDGDN൴�HNOHQW൴�YH\D� O൴QN�DoÕOGÕ÷ÕQGD�
N|W�F�O�\D]ÕOÕP�KHGHI�E൴OJ൴VD\DUD�EXODúPÕúWÕU�

$%'�øo�*�YHQO൴N�%DNDQOÕ÷ÕQD�J|UH�J|QGHU൴OHQ�VSHDU�SK൴VK൴QJ¶OHU൴Q�൴ON൴�0DUW�
����¶GH�WHVS൴W�HG൴OP൴ú�YH�JD]�I൴UPDVÕQGDN൴�N�o�N�E൴U�oDOÕúDQ�JUXEX�KHGHI�DO-
PÕúWÕU�>��@�

���������:PWF^SF�*QJPYWNP�0JXNSYNXN

���$UDOÕN������WDU൴K൴QGH�8NUD\QD¶GD�,YDQR�)UDQN൴YVN�E|OJHV൴QGHN൴�\HUOHúNH-
OHU൴Q�\DNODúÕN�\DUÕVÕ������P൴O\RQ�൴QVDQ��E൴UNDo�VDDWO൴N�HOHNWU൴N�NHV൴QW൴V൴�\DúD-
PÕúODUGÕU��(6(7�I൴UPDVÕQGDN൴�V൴EHU�J�YHQO൴N�DUDúWÕUPDFÕODUÕQD�J|UH�EX�NHV൴Q-
W൴Q൴Q�VHEHE൴�E൴U�V൴EHU�VDOGÕUÕGÕU�>��@��

(6(7�oDOÕúDQODUÕQD�J|UH��VDOGÕUJDQODU��\HQ൴GHQ�|Q\�NOHPH�\DSDPD\DFDNODUÕ�
úHN൴OGH�WDVDUODQDQ�KHGHI�E൴OJ൴VD\DUODUGDN൴�.൴OO'൴VN�E൴OHúHQ൴QH�³BlackEnergy´�
DUND�NDSÕVÕQÕ�NXOODQDUDN�VDOGÕUÕODUÕQÕ�JHUoHNOHúW൴UP൴úOHUG൴U��

%ODFN(QHUJ\�DUND�NDSÕVÕ�� WUXYD�DWÕ�PRG�OHU�\DSÕVÕQGDQ�ROXúPDNWD�YH�EHO൴UO൴�
J|UHYOHU൴�\�U�WPHN� ൴o൴Q�oHú൴WO൴� ൴QG൴U൴OHE൴O൴U�E൴OHúHQOHU൴�NXOODQPDNWDGÕU�������
\ÕOÕQGD��8NUD\QD¶GD�\�NVHN�SURI൴OO൴�GHYOHW�NXUXPODUÕQD�NDUúÕ�E൴U�G൴]൴�V൴EHU�FD-
VXVOXN� IDDO൴\HWOHU൴QGH� NXOODQÕOPÕúWÕU�� (OHNWU൴N� GD÷ÕWÕP� ú൴UNHWOHU൴QH� NDUúÕ� VRQ�
VDOGÕUÕODUGD��.൴OO'൴VN�7UXYD�DWÕ�൴QG൴U൴OP൴ú�YH�GDKD�|QFH�%ODFN(QHUJ\�7UXYD�DWÕ�
EXODúPÕú�V൴VWHPOHU��]HU൴QGH�oDOÕúWÕUÕOPÕúWÕU�

%ODFN(QHUJ\� YH� .൴OO'൴VN� DUDVÕQGDN൴� ൴ON� ED÷ODQWÕ� .DVÕP� ����¶WH� 8NUD\QD�
&(57�8$�WDUDIÕQGDQ�UDSRUODQPÕúWÕU��%X�VÕUDGD�E൴UoRN�PHG\D�NXUXOXúX�8NUD\-
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QD�\HUHO�VHo൴POHU൴�VÕUDVÕQGD�VDOGÕUÕ\D�X÷UDPÕúWÕU��5DSRUGD�EX�VDOGÕUÕODU�VRQX-
FXQGD�oRN�VD\ÕGD�Y൴GHR�PDWHU\DOOHU൴Q൴Q�YH�oHú൴WO൴�GRN�PDQODUÕQ�WDKU൴S�ROGX÷X�
൴GG൴D�HG൴OP൴úW൴U��

8NUD\QD�J�o�GD÷ÕWÕP�I൴UPDODUÕQD�\|QHO൴N�JHUoHNOHúW൴U൴OHQ�VDOGÕUÕODUGD�NXOODQÕODQ�
.൴OO'൴VN�YDU\DV\RQX�ED]Õ�HN�IRQNV൴\RQODUD�VDK൴SW൴U��6൴VWHP൴Q�|Q\�NOHPH�\DSD-
PDPDVÕ�൴o൴Q�V൴VWHP�GRV\DODUÕQÕ�V൴OPHV൴Q൴Q�\DQÕ�VÕUD�EX�|]HO�YDU\DQW�HQG�VWU൴\HO�
NRQWURO�V൴VWHPOHUH�VDERWDM�G�]HQOHPHN�൴o൴Q�WDVDUODQPÕú�NRGODUD�VDK൴SW൴U��

(6(7�]DUDUOÕ�\D]ÕOÕP�DQDO൴VW൴�$QWRQ�&KHUHSDQRY��³.൴OO'൴VN¶൴Q�QRUPDO�IRQN-
V൴\RQODUÕQÕQ� KDU൴F൴QGH� D\QÕ� ]DPDQGD� (QG�VWU൴\HO� .RQWURO� 6൴VWHPOHU൴QGH�
VÕNoD� NXOODQÕODQ� SODWIRUPODUD� D൴W� ൴úOHPOHU൴� VRQODQGÕUPD\D� oDOÕúWÕ÷ÕQÕ´� V|\-
OHPHNWHG൴U�>��@�

%X�൴úOHPOHU�KHGHI�V൴VWHPGH�EXOXQXUVD��7UXYD�DWÕ�EX�൴úOHPOHU൴�VDGHFH�GXUGXU-
PD]�D\QÕ�]DPDQGD�V൴VWHP൴Q�\HQ൴GHQ�oDOÕúPDVÕQÕ�]RUODúWÕUPDN�൴o൴Q�UDVJHOH�YH-
U൴OHUOH�KDUG�G൴VN��]HU൴QGH�൴OJ൴O൴�oDOÕúWÕUÕODE൴O൴U�GRV\D\Õ�\D]DU�

&KHUHSDQRY�D\QÕ�]DPDQGD�³8NUD\QD¶GD�E൴UoRN�HOHNWU൴N�GD÷ÕWÕP�I൴UPDODUÕQGD�
WHVS൴W�HG൴OHQ�.൴OO'൴VN�N|W�F�O�\D]ÕOÕPÕ��]HU൴QGH�\DSWÕ÷ÕPÕ]�oDOÕúPDODU��.DVÕP�
����¶WH�8NUD\QD�PHG\DVÕQD�G�]HQOHQHQ�VDOGÕUÕODUGD�NXOODQÕODQ�DUDoODUOD�D\QÕ�
ROGX÷XQX�J|VWHUPHNWHG൴U´�GHP൴úW൴U�>��@�

����������� 'QFHP*SJWL^ƺSNS�����ƺYJPN�,JQNĒNRN�

%ODFN(QHUJ\�DNW൴I�ROGX÷XQGD��%ODFN(QHUJ\�YDU\DQWODUÕ�HQIHNWH�E൴OJ൴VD\DUÕQ�
JHUoHNWHQ� ൴VWHQ൴OHQ� KHGHI� ROXS� ROPDGÕ÷ÕQÕ� GH÷HUOHQG൴UPHN� DPDFÕ\OD� EHO൴UO൴�
NU൴WHUOHU൴�NRQWURO�HWPH\H�RODQDN�VD÷ODU��%X�GXUXPGD��QRUPDO�E൴U�%ODFN(QHUJ\�
YDU\DQWÕQÕQ�GDPODOÕNODUÕ��GURSSHU��V൴VWHPH�൴W൴O൴U��

&	&� VXQXFXODUÕQGDQ� IDUNOÕ� RODUDN� %ODFN(QHUJ\� \DSÕODQGÕUPDVÕ� ³EX൴OGB൴G´�
GH÷HU൴Q൴� EDUÕQGÕUÕU��%X�GH÷HU�%ODFN(QHUJ\�N|W�F�O� \D]ÕOÕPÕ� RSHUDW|U�� WDUD-
IÕQGDQ�EXODúPD�J൴U൴ú൴P൴Q൴�YH\D�D\UÕ�EXODúPDODUÕ� WDQÕPODPDN�൴o൴Q�NXOODQÕODQ�
EHQ]HUV൴]� E൴U�PHW൴Q� G൴]HV൴G൴U��+DUIOHU൴Q� YH� VD\ÕODUÕQ� NRPE൴QDV\RQODUÕ� KHGHI�
V൴VWHP�KDNNÕQGD�DoÕ÷D�oÕNDQ�E൴OJ൴OHU൴�NXOODQDE൴O൴U��

(6(7�WDUDIÕQGDQ������\ÕOÕQGD�8NUD\QD¶\D�G�]HQOHQHQ�VDOGÕUÕGD� WDQÕPODQDQ�
³EX൴OGB൴G´�GH÷HUOHU൴�DúD÷ÕGDN൴�J൴E൴G൴U�

�x ����HQ
�x NKP��



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

446

�x NKHOP
�x ����WHOVP൴
�x ����WV
�x ����VWE
�x N൴HYBR
�x EUG����
�x ��������NES
�x ��������HH
�x ��������DDD
�x ��������WUN

%X�GH÷HUOHUGHQ�ED]ÕODUÕ�EHO൴UO൴�DQODPODUD�JHOPHNWHG൴U��0HVHOD�³����WHOVP൴´�
GH÷HU൴�5XVoDGD�6UHGVWYD�0DVVRYRM�,QIRUPDF൴൴��.൴WOH�øOHW൴ú൴P�$UDoODUÕ��60,��
NÕVDOWPDVÕ�YH\D�³����HQ´�HQHUM൴�DQODPÕQD�JHOHE൴O൴U�

����������� 0NQQINXP�'NQJĒJSN

�����\ÕOÕQGD��ED]Õ�%ODFN(QHUJ\�YDU\DQWODUÕ�³GVWU´� ൴V൴PO൴�HQIHNWH�ROPXú�V൴V-
WHP൴�o|NHUWPHN�൴o൴Q�WDVDUODQPÕú�HNOHQW൴�EDUÕQGÕUÕ\RUGX������¶WH�(6(7��%OD-
FN(QHUJ\�JUXEXQXQ�:൴Q���.൴OO'൴VN�1%%��:൴Q���.൴OO'൴VN�1%&�YH�:൴Q���
.൴OO'൴VN�1%'�7UXYD�YDU\DQWODUÕ�J൴E൴�\HQ൴�\ÕNÕFÕ�E൴OHúHQOHU�NXOODQGÕ÷ÕQÕ�WHVS൴W�
HWP൴úW൴U��%X�E൴OHúHQ൴Q�DVÕO�DPDFÕ�UDVWJHOH�YHU൴OHUOH�GRN�PDQODUÕ��]HU൴QH�\D]D-
UDN�YH�൴úOHW൴P�V൴VWHP൴Q൴�|Q\�NOHPH�\DSPDVÕQD�HQJHO�RODUDN�E൴OJ൴VD\DU��]HU൴Q-
GHN൴�YHU൴�GHSRODPD�\HU൴QH�]DUDU�YHUPHNW൴U�>��@��

đJPNQ��������0NQQ)NXP�3''�YFWFKæSIFS�YFMWNU�JYRJP�N�NS�MJIJKQJSJS�ITX^F� 
Z_FSYæQFWæSæS�GNW�PæXRæSæS�QNXYJXN�@��B

øOHW൴ú൴P�I൴UPDODUÕQD�\|QHO൴N�VDOGÕUÕODUGD�NXOODQÕODQ�:൴Q���.൴OO'൴VN�1%%�YDU-
\DQWÕ�E൴UoRN�GRN�PDQ�YH�GRV\D\Õ�WDKU൴S�HWPHN�൴o൴Q�NXOODQÕOPDNWDGÕU��h]HU൴QH�
\D]PD\D�YH�V൴OPH\H�oDOÕúWÕ÷Õ�X]XQ�E൴U�GRV\D�X]DQWÕ� O൴VWHV൴�YDUGÕU��9DU\DQWÕQ�
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WDP�O൴VWHV൴�����¶GHQ�ID]OD�GRV\D�X]DQWÕVÕ�൴oHU൴U�YH�ùHN൴O������¶WH�൴OJ൴O൴�GRV\D�
X]DQWÕODUÕQÕQ�E൴U�NÕVPÕ�J|VWHU൴OP൴úW൴U�

8NUD\QD¶GD�HQHUM൴�I൴UPDODUÕQD�\|QHO൴N�JHUoHNOHúHQ�VDOGÕUÕODUGD�NXOODQÕODQ�.൴O-
O'൴VN�E൴OHúHQ൴�E൴UD]�GDKD�IDUNOÕGÕU��(6(7¶൴Q�DQDO൴]OHU൴QH�J|UH�\HQ൴�YHUV൴\RQ-
GDN൴�GH÷൴ú൴NO൴NOHU�

�x 7DKU൴S�\�N��DNW൴I�ROPDVÕ�JHUHNW൴÷൴QGH�EHO൴UO൴�E൴U�]DPDQ�JHF൴NPHV൴Q൴�
D\DUODPDN�൴o൴Q�NRPXW�VDWÕUÕ�DUJ�PDQÕQÕ�NDEXO�HGHU�

�x :൴QGRZV�ROD\�ORJODUÕQÕ�V൴OHU��8\JXODPD��*�YHQO൴N��6HWXS��6൴VWHP
�x 'RN�PDQ�V൴OPH\H�GDKD�D]�RGDNOÕGÕU��6DGHFH����GRV\D�X]DQWÕVÕ�KHGHI�
DOÕQPÕú�ROXS�൴OJ൴O൴�X]DQWÕODU�ùHN൴O������¶GD�J|VWHU൴OP൴úW൴U�

đJPNQ��������0NQQ)NXP�GNQJĒJSNSNS�^JSN�[FW^FSYæ�YFWFKæSIFS�YFMWNU�JYRJP�N�NS�MJIJKQJSJS�
ITX^F�Z_FSYæQFWæ�QNXYJXN�@��B

6൴VWHP൴Q�|Q\�NOHPH�\DSDPDPDVÕ� ൴o൴Q�V൴VWHP�GRV\DODUÕQÕ�V൴OPHV൴Q൴Q�\DQÕ�VÕUD�
±�%|\OH�WDKU൴S�HG൴F൴�WURMDQ�൴o൴Q�W൴S൴N�൴úOHYVHOO൴÷൴�±�|]HOO൴NOH�HQG�VWU൴\HO�V൴VWHP-
OHU൴�VDERWH�HWPHN�DPDFÕ\OD�HOHNWU൴N�GD÷ÕWÕP�I൴UPDODUÕQGD�WHVS൴W�HG൴OHQ�.൴OO'൴VN�
YDU\DQWÕ�ED]Õ�HN�൴úOHYOHU�൴oHU൴\RU��$NW൴I�GXUXPD�JHOG൴÷൴QGH��.൴OO'൴VN�YDU\DQWÕ�൴N൴�
WDQH�VWDQGDUW�ROPD\DQ�൴úOHP൴�DUDU�YH�VRQD�HUG൴U൴U��NRPXW�H[H�YH�VHFBVHUY൴FH�H[H�

%X�൴úOHPOHUGHQ�൴N൴QF൴V൴��VHFBVHUY൴FH�H[H��E൴U�HQG�VWU൴\HO�NRQWURO�V൴VWHP൴QGH�
NXOODQÕODQ�\D]ÕOÕPÕQ� �$6(0�8E൴TX൴W\�YH\D�(/7,0$�VHU൴�HWKHUQHW�NRQQHN-
W|U���NXOODQGÕ÷Õ�E൴U�൴úOHP�YH�]DUDUOÕ�\D]ÕOÕP�EX�X\JXODPDQÕQ�oDOÕúPDVÕQÕ�HQ-
JHOOHPHNOH�NDOPD\ÕS�D\QÕ�]DPDQGD�UDVJHOH�YHU൴OHUOH�oDOÕúWÕUÕODE൴O൴U�GRV\DQÕQ�
�]HU൴QH�\D]PDNWDGÕU��

%X�൴úOHPOHUGHQ�E൴U൴QF൴V൴��NRPXW�H[H��KDNNÕQGD�GHWD\OÕ�E൴U�E൴OJ൴�\RNWXU�IDNDW�
7�UNoHGH�FRPPDQG�\HU൴QH�NXOODQÕODQ�NRPXW�DQODPÕQD�JHOPHNWHG൴U��%X�GXUXP�
7�UNoH� ൴úOHW൴P� V൴VWHPOHU൴Q൴Q�KHGHI� DOÕQDE൴OHFH÷൴Q൴�J|VWHUPHNWHG൴U��<XNDUÕGD�
DoÕNODQDQ�³EX൴OGB൴G´�GH÷HUOHU൴QGHQ�³��������WUN´�GH÷HU൴QGHN൴�³WUN´��³W�UN´�
RODUDN�WHPV൴O�HG൴OP൴ú�RODE൴O൴U�IDNDW�³��������´�UDNDPODUÕQÕQ�DQODPODUÕ�KHQ�]�
DQODúÕODPDPÕúWÕU��6WX[QHW�VROXFDQÕQGDN൴����������GH÷HU൴QGHN൴�J൴E൴�øUDQ�øVUD-
൴O�൴O൴úN൴OHU൴QGHN൴�JHU൴O൴PH�PDQ൴GDU�E൴U�GH÷HU�ROXS�RODPD\DFD÷Õ�DUDúWÕUPDODUÕQD�
GHYDP�HG൴OHFHNW൴U�



8å'*7�,�;*31å0�;*�8&;:32&���'N^TRJYWNP�[J�0WNUYTLWFKNP�:^LZQFRFQFW

448

������ 843:��;*�)*Ô*71*3)å72*1*7

%൴OJ൴�J�YHQO൴÷൴Q൴Q��o�E൴OHúHQ൴�J൴]O൴O൴N��E�W�QO�N�YH�HU൴ú൴OHE൴O൴UO൴NW൴U��%XQODU-
GDQ�HU൴ú൴OHE൴O൴UO൴N��6&$'$�V൴VWHPOHU൴Q൴Q�JHUoHN�]DPDQOÕ�oDOÕúPDVÕQGDQ�GROD\Õ�
HQ�|QHPO൴�E൴OHúHQG൴U��9HU൴OHU൴Q�൴OHW൴P൴�VÕUDVÕQGD�P൴O൴VDQ൴\HOHU�VHY൴\HV൴QGH�E൴U�
]DPDQ�JHF൴NPHV൴Q൴Q�E൴OH�IRQNV൴\RQHO�൴úOHPOHU൴Q�oRN�F൴GG൴�DNVDPDODUÕQD�VHEH-
E൴\HW�YHUPHV൴�RODVÕOÕ÷Õ�\�NVHNW൴U��%X�\�]GHQ�JHUoHN�]DPDQOÕ�oDOÕúDQ�6&$'$�
V൴VWHPOHU൴� �]HU൴QGH� J�YHQO൴N� WHVWOHU൴Q൴Q� \DSÕOPDVÕ� VDNÕQFDOÕ� RODE൴OPHNWHG൴U��
'ROD\ÕVÕ\OD�6&$'$�V൴VWHPOHU൴Q൴Q�GHYUH\H�DOÕQPDGDQ�|QFH�J�YHQO൴N�WHVWOHU൴-
Q൴Q�\DSÕOPDVÕ�JHUHNW൴÷൴�VRQXFXQD�YDUÕOPÕúWÕU��%X�ED÷ODPGD��ED]Õ�|]HO�VHNW|U�
NXUXOXúODUÕQÕQ� YH� �Q൴YHUV൴WHOHU൴Q�6&$'$�V൴VWHPOHU൴Q൴Q� J�YHQO൴÷൴QH�\|QHO൴N�
GHQH\�G�]HQH÷൴�RUWDPODUÕQÕQ�YDU�ROGX÷X�IDNDW�XOXVDO�oDSWD�oDOÕúPDODU�൴o൴Q�\H-
WHUV൴]�ROGX÷X�J|]OHPOHQP൴úW൴U��%X�EDNÕPGDQ��ONHP൴]GHN൴�XOXVDO�HQHUM൴�DOW\D-
SÕVÕQÕQ�J�YHQO൴÷൴Q൴�VD÷ODPD\D�\|QHO൴N�XOXVDO�E൴U�DUDúWÕUPD�JHO൴úW൴UPH�ODERUD-
WXYDUÕQÕQ�YH�GHQH\�G�]HQHNOHU൴Q൴Q�NDPX���Q൴YHUV൴WH�YH�|]HO�VHNW|U�൴ú�E൴UO൴÷൴�൴OH�
ROXúWXUXOPDVÕ�JHUHNW൴÷൴�|QHU൴OPHNWHG൴U�

.U൴W൴N�E൴OJ൴�V൴VWHPOHU൴QH�\|QHO൴N�U൴VN�GH÷HUOHQG൴UPHOHU൴�KD\DW൴�GHUHFHGH�|QH-
PH�VDK൴S�G൴÷HU�E൴U�XQVXUGXU��g]HOO൴NOH��ONH�J�YHQO൴÷൴Q൴�൴OJ൴OHQG൴UHQ�DOW\DSÕ-
ODUD�\|QHO൴N�V൴EHU�VDOGÕUÕODU�൴o൴Q�U൴VN�GH÷HUOHQG൴UPH�WHNQ൴NOHU൴�NXOODQÕOPDOÕGÕU��
%X�EDNÕPGDQ��,UPDN�YH�(UNHN¶൴Q�>��@�VDOGÕUÕ�D÷DFÕ�J|VWHU൴P൴�൴OH�oRN�Q൴WHO൴NO൴�
ID\GD�WHRU൴V൴Q൴�NXOODQDUDN�|QHUG൴NOHU൴�oDOÕúPD��NU൴W൴N�E൴OJ൴�V൴VWHPOHU൴QGH�U൴VN�
GH÷HUOHQG൴UPHV൴�൴o൴Q�|QHPO൴�E൴U�UHKEHUO൴N�WHúN൴O�HGHE൴O൴U�

*HQHO�E൴U�VRQXo�RODUDN��IRQNV൴\RQHO�൴úOHPOHU൴Q൴�ND\EHWPHV൴��]DUDU�J|UPHV൴�
YH\D�YHU൴� ൴OHW൴P൴QGH�ROXúDQ�PDQ൴S�ODV\RQODU� VRQXFXQGD� WRSOXP�G�]HQ൴Q൴��
൴QVDQ�KD\DWÕQÕ�� HNRQRP൴N�ND\ÕSODUÕ��XOXVDO�YH\D�JOREDO�G�]H\GH�J�YHQO൴÷൴�
VHNWH\H�X÷UDWDE൴OHFHN�NU൴W൴N�DOW\DSÕ�V൴VWHPOHU൴Q൴Q�J�YHQO൴N�E൴O൴QF൴\OH�ROXúWX-
UXOPDVÕ�YH�EXQD�X\JXQ�WDVDUODQPDVÕ�JHUHNW൴÷൴�ú�SKHV൴]G൴U��.U൴W൴N�DOW\DSÕODU�
൴oHU൴V൴QGH�HQ�|QHPO൴�V൴VWHPOHUGHQ�E൴U൴V൴�RODQ�6&$'$�V൴VWHPOHU൴Q൴Q�J�YHQO൴-
÷൴�KD\DW൴�GHUHFHGH�|QHPH�VDK൴SW൴U��%X�VHEHSOH�|]HOO൴NOH��ONHP൴]GH�HOHNWU൴N�
GD÷ÕWÕP�I൴UPDODUÕQÕQ�NXOODQGÕ÷Õ�NRQWURO�V൴VWHPOHU൴Q൴Q�KDEHUOHúPH�SURWRNRO-
OHU൴Q൴Q�\HQ൴GHQ�J|]GHQ�JHo൴U൴OPHV൴�YH�V൴EHU�J�YHQO൴N�DoÕVÕQGDQ�HOH�DOÕQPDVÕ�
JHUHNPHNWHG൴U��
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7HúHNN�U

%X�E|O�PGH�\HU�DODQ�E൴OJ൴OHU�YH�oDOÕúPDODU��3URI��'U��(UGDO�,UPDN�GDQÕúPDQOÕ-
÷ÕQGD�øVPD൴O�(UNHN�WDUDIÕQGDQ�KD]ÕUODQDQ�³0RGEXV�7HPHOO൴�6&$'$�6൴VWHP-
OHU൴Q൴Q�6൴EHU�*�YHQO൴÷൴� ൴o൴Q�<HQ൴�%൴U�<DNODúÕP´�DGOÕ�\�NVHN�O൴VDQV�WH]൴QGHQ�
GHUOHQP൴úW൴U��<D]DUODU��DGÕ�JHoHQ�WH]�oDOÕúPDVÕQÕQ�\�U�W�OG�÷��*D]൴�hQ൴YHUV൴-
WHV൴�)HQ�%൴O൴POHU൴�(QVW൴W�V��%൴OJ൴�*�YHQO൴÷൴�0�KHQG൴VO൴÷൴�$QD�%൴O൴P�'DOÕQD�
WHúHNN�UOHU൴Q൴�VXQDU�

0&>3&01&7
>�@� 6WRXIIHU��.����)DOFR��-��YH�.HQW��.����������Guide to Industrial Control Systems ( ICS 

) Security Recommendations of the National Institute of Standards and Technology. 
1LVW�6SHFLDO�3XEOLFDWLRQ ��������

>�@� øQWHUQHW�� 5LVN�%DVHG� 6HFXULW\��2XU�1HZ�<HDU�9XOQHUDELOLW\� µ7UHQGV¶� 3UHGLFWLRQ���
85/�� KWWSV���ZZZ�ULVNEDVHGVHFXULW\�FRP���������RXU�QHZ�\HDU�YXOQHUDELOLW\�
WUHQGV�SUHGLFWLRQ���6RQ�(ULúLP�7DULKL�������������

>�@� $PDQXOODK�� 0�� 7�� 2��� .DODP�� $�� YH� =D\HJK�� $�� �������� 1HWZRUN� 6HFXULW\�
9XOQHUDELOLWLHV�LQ�6&$'$�DQG�(06��3URFHHGLQJV�RI�WKH�,(((�3RZHU�(QJLQHHULQJ�
6RFLHW\�7UDQVPLVVLRQ�DQG�'LVWULEXWLRQ�&RQIHUHQFH���±���'DOLDQ��dLQ�

>�@� øQWHUQHW�� ,GDKR�1DWLRQDO� /DERUDWRU\��9XOQHUDELOLW\�$QDO\VLV� RI� (QHUJ\�'HOLYHU\�
&RQWURO� 6\VWHPV�� 85/�� KWWSV���HQHUJ\�JRY�VLWHV�SURG�ILOHV�9XOQHUDELOLW\���
$QDO\VLV���RI���(QHUJ\���'HOLYHU\���&RQWURO���6\VWHPV��������SGI��
6RQ�(ULúLP�7DULKL�������������

>�@� øQWHUQHW�� 86� 'HSDUWPHQW� RI� +RPHODQG� 6HFXULW\� &HQWUH� IRU� WKH� 3URWHFWLRQ� 2I�
1DWLRQDO� ,QIUDVWUXFWXUH�� &\EHU� 6HFXULW\� $VVHVVPHQWV� RI� ,QGXVWULDO� &RQWURO�
6\VWHPV�� *RRG� 3UDFWLFH� *XLGH�� 85/�� KWWSV���ZZZ�FFQ�FHUW�FQL�HV�SXEOLFR�
,QIUDHVWUXFWXUDV&ULWLFDVSXEOLFR�&31,�*XLD�6&,�SGI��6RQ�(ULúLP�7DULKL�������������

>�@� øQWHUQHW�� 7RROVZDWFK� +DFNHUV�$UVHQDO�� ,&6� �� 6&$'$�7RS� ���0RVW� 'DQJHURXV�
6RIWZDUH� :HDNQHVVHV�� 85/�� KWWS���ZZZ�WRROVZDWFK�RUJ�ZS�FRQWHQW�
XSORDGV���������,&66&$'$�7RS����0RVW�'DQJHURXV�6RIWZDUH�:HDNQHVVHV�
SGI��6RQ�(ULúLP�7DULKL�������������

>�@� $OYHV��5��YH�6RX]D��$����������$�6XPPDU\�RI�&RQWURO�6\VWHP�6HFXULW\�6WDQGDUGV�
$FWLYLWLHV�LQ�WKH�(QHUJ\�6HFWRU��8�6��'HSDUWPHQW�RI�(QHUJ\�2IILFH�RI�(OHFWULFLW\�
'HOLYHU\�DQG�(QHUJ\�5HOLDELOLW\��VD\Õ�����±��

>�@� =KX��%���-RVHSK��$��YH�6DVWU\��6����������$�7D[RQRP\�RI�&\EHU�$WWDFNV�RQ�6&$'$�
6\VWHPV��3URFHHGLQJV� �� ����� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFHV� RQ� ,QWHUQHW� RI�
7KLQJV�DQG�&\EHU��3K\VLFDO�DQG�6RFLDO�&RPSXWLQJ��L7KLQJV�&36&RP����������±
�����'DOLDQ��dLQ�
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>�@� (GHQ��3���%O\WK��$���%XUQDS��3���&KHUGDQWVHYD��<���-RQHV��.���6RXOVE\��+��YH�6WRGGDUW��
.�� ��������$�)RUHQVLF�7D[RQRP\�RI�6&$'$�6\VWHPV�DQG�$SSURDFK� WR� ,QFLGHQW�
5HVSRQVH��3URFHHGLQJV� RI� WKH� �� ,QWHUQDWLRQDO� 6\PSRVLXP� IRU� ,&6�	� 6&$'$�
&\EHU�6HFXULW\�5HVHDUFK����±����,QJROVWDGW��$OPDQ\D�

>��@� 0DUWLQ��%���%URZQ��0���3DOOHU��$���.LUE\��'��YH�&KULVWH\��6����������&:(��������
&:(�6$16�7RS����0RVW�'DQJHURXV�6RIWZDUH�(UURUV��0,75(��YHUVL\RQ������

>��@� øQWHUQHW�� ,QGXVWULDO� 'HIHQGHU�:KLWH� 3DSHU�� 5HSRUW� IURP� WKH� )LHOG��� 6HYHQ� %HVW�
3UDFWLFHV� IRU�$XWRPDWLRQ� 6\VWHP�&\EHU� 6HFXULW\� DQG�&RPSOLDQFH��85/�� KWWS���
ZZZ�LVVVRXUFH�FRP�ZS�FRQWHQW�XSORDGV���������������,QGXVWULDO�'HIHQGHU�
6HYHQ�%HVW�3UDFWLFHV�SGI��6RQ�(ULúLP�7DULKL�������������

>��@� 1RUGODQGHU�� -�� ��������What is Special About Scada System Cyber Security ? A 
Comparison between Existing Scada System Security What is Special about Scada 
System Cyber��'RNWRUD�7H]L��5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��øVYLoUH�

>��@� *UDKDP�� -�� +�� YH� 3DWHO�� 6�� &�� �������� 6HFXULW\� &RQVLGHUDWLRQV� LQ� 6&$'$�
&RPPXQLFDWLRQ�3URWRFROV��,QWHOOLJHQW�6\VWHPV�5HVHDUFK�/DERUDWRU\��������±���

>��@� +XLWVLQJ��3���&KDQGLD��5���3DSD��0��YH�6KHQRL��6����������$WWDFN�7D[RQRPLHV�IRU�7KH�
0RGEXV�3URWRFROV��,QWHUQDWLRQDO�-RXUQDO�RI�&ULWLFDO�,QIUDVWUXFWXUH�3URWHFWLRQ�����
��±���

>��@� ,UPDN�� (��� (UNHN�� ø�� �������� (QG�VWUL\HO� .RQWURO� 6LVWHPOHUL� YH� 6&$'$�
8\JXODPDODUÕQÕQ� 6LEHU� *�YHQOL÷L�� 0RGEXV� 7&3� 3URWRNRO�� gUQH÷L�� *D]L�
hQLYHUVLWHVL�)HQ�%LOLPOHUL�'HUJLVL�3DUW�&��7DVDUÕP�YH�7HNQRORML�������������

>��@� $O6KHPHLOL��$���<HXQ��&��<��YH�%DHN��-����������3/&�0RQLWRULQJ�DQG�3URWHFWLRQ�IRU�
6&$'$�)UDPHZRUN��$GYDQFHG�0XOWLPHGLD�DQG�8ELTXLWRXV�(QJLQHHULQJ�� �����
���±����

>��@� ,UPDN�� (��� (UNHN�� ,�� YH� g]oHOLN�� 0�� 0�� �������� ([SHULPHQWDO�$QDO\VLV� RI� 7KH�
,QWHUQDO�$WWDFNV� RQ�6FDGD�6\VWHPV��*D]L�8QLYHUVLW\� -RXUQDO� RI�6FLHQFH��30�����
��������

>��@� øQWHUQHW��6KRGDQ��6KRGDQ�6HDUFK�(QJLQH��85/��KWWSV���ZZZ�VKRGDQ�LR���6RQ�(ULúLP�
7DULKL�������������

>��@� øQWHUQHW��,QGXVWULDO�&RQWURO�6\VWHPV�&\EHU�(PHUJHQF\�5HVSRQVH�7HDP��,QFUHDVLQJ�
7KUHDW�WR�,QGXVWULDO�&RQWURO�6\VWHPV��8SGDWH�$����85/��KWWSV���ZZZ�XV�FHUW�JRY�
LFV�DOHUWV�,&6�$/(57����������$���6RQ�(ULúLP�7DULKL�������������

>��@� /HYHUHWW�� (�� ��������4XDQWLWDWLYHO\� $VVHVVLQJ� DQG� 9LVXDOLVLQJ� ,QGXVWULDO� 6\VWHP�
Attack Surface��<�NVHN�/LVDQV�7H]L��$GYDQFHG�&RPSXWHU�6FLHQFH�RI�8QLYHUVLW\�RI�
&DPEULGJH��&DPEULGJH�

>��@� øQWHUQHW��7RILQR�,QGXVWULDO�6HFXULW\�6ROXWLRQ��3URMHFW�6+,1(������������,QWHUQHW�
&RQQHFWHG� 6&$'$� DQG� ,&6� 6\VWHPV� DQG� &RXQWLQJ�� � 85/�� KWWSV���ZZZ�
WRILQRVHFXULW\�FRP�EORJ�SURMHFW�VKLQH���������LQWHUQHW�FRQQHFWHG�VFDGD�DQG�LFV�
V\VWHPV�DQG�FRXQWLQJ��6RQ�(ULúLP�7DULKL�������������
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>��@� øQWHUQHW��,QGXVWULDO�&RQWURO�6\VWHPV�&\EHU�(PHUJHQF\�5HVSRQVH�7HDP��,&6�&(57�
0RQLWRU�� 85/�� KWWSV���ZZZ�XV�FHUW�JRY�VLWHV�GHIDXOW�ILOHV�0RQLWRUV�,&6�&(57B
0RQLWRUB-XO�6HS�����SGI���6RQ�(ULúLP�7DULKL�������������

>��@� øQWHUQHW�� :LUHVKDUN�� 85/�� KWWSV���ZZZ�ZLUHVKDUN�RUJ��� 6RQ� (ULúLP� 7DULKL��
�����������

>��@� øQWHUQHW��1PDS��WKH�1HWZRUN�0DSSHU��85/��KWWSV���QPDS�RUJ���6RQ�(ULúLP�7DULKL��
�����������

>��@� øQWHUQHW��3/&6&$1��*RRJOH�&RGH�$UFKLYH���/RQJ�WHUP�VWRUDJH�IRU�*RRJOH�&RGH�
3URMHFW� +RVWLQJ�� � 85/�� KWWSV���FRGH�JRRJOH�FRP�DUFKLYH�S�SOFVFDQ��� 6RQ� (ULúLP�
7DULKL�������������

>��@� øQWHUQHW��6&$'$KDFNHU��0HWDVSORLW�0RGXOHV�IRU�6&$'$�9XOQHUDELOLWLHV���85/��
KWWSV���ZZZ�VFDGDKDFNHU�FRP�UHVRXUFHV�PVI�VFDGD�KWPO�� 6RQ� (ULúLP� 7DULKL��
�����������

>��@� øQWHUQHW�� 5DSLG��� 0RGEXVGHWHFW�� 85/�� KWWSV���JLWKXE�FRP�UDSLG��PHWDVSORLW�
IUDPHZRUN�EORE�PDVWHU�PRGXOHV�DX[LOLDU\�VFDQQHU�VFDGD�PRGEXVGHWHFW�UE�� 6RQ�
(ULúLP�7DULKL�������������

>��@� øQWHUQHW�� 5DSLG��� 0RGEXVFOLHQW�� 85/�� KWWSV���JLWKXE�FRP�UDSLG��PHWDVSORLW�
IUDPHZRUN�EORE�PDVWHU�PRGXOHV�DX[LOLDU\�VFDQQHU�VFDGD�PRGEXVFOLHQW�UE�� 6RQ�
(ULúLP�7DULKL�������������

>��@� øQWHUQHW�� 0RGEXV� ,'$�� 02'%86� $SSOLFDWLRQ� 3URWRFRO�� 85/�� KWWS���ZZZ�
PRGEXV�RUJ�GRFV�0RGEXVB$SSOLFDWLRQB3URWRFROB9�B�E�SGI�� 6RQ� (ULúLP� 7DULKL��
����������

>��@� øQWHUQHW��7KH�7HOHJUDSK��&,$�3ORW�/HG� WR�+XJH�%ODVW� LQ�6LEHULDQ�*DV�3LSHOLQH� ��
7HOHJUDSK�� � 85/�� KWWSV���ZZZ�WHOHJUDSK�FR�XN�QHZV�ZRUOGQHZV�QRUWKDPHULFD�
XVD���������&,$�SORW�OHG�WR�KXJH�EODVW�LQ�6LEHULDQ�JDV�SLSHOLQH�KWPO�� 6RQ�
(ULúLP�7DULKL�������������

>��@� øQWHUQHW��&HQWUDO�,QWHOOLJHQFH�$JHQF\��7KH�)DUHZHOO�'RVVLHU��85/��KWWSV���ZZZ�FLD�
JRY�OLEUDU\�FHQWHU�IRU�WKH�VWXG\�RI�LQWHOOLJHQFH�NHQW�FVL�YRO��QR��SGI�Y��L�D��S�
SGI��6RQ�(ULúLP�7DULKL�������������

>��@� 7XUN��5��-����������&\EHU�,QFLGHQWV�,QYROYLQJ�&RQWURO�6\VWHPV��86�&(57�&RQWURO�
6\VWHPV�6HFXULW\�&HQWHU���±���

>��@� øQWHUQHW�� %%&� 1(:6�� 7HFKQRORJ\� _� 4XHVWLRQV� &ORXG� &\EHU� &ULPH� &DVHV���
85/�� KWWS���QHZV�EEF�FR�XN���KL�WHFKQRORJ\���������VWP�� 6RQ� (ULúLP� 7DULKL��
�����������

>��@� øQWHUQHW�� &RPSXWHU:RUOG�� 6WXG\�� 6ODPPHU� :DV� )DVWHVW�6SUHDGLQJ� :RUP� \HW���
85/�� KWWSV���ZZZ�FRPSXWHUZRUOG�FRP�DUWLFOH���������VWXG\��VODPPHU�ZDV�
IDVWHVW�VSUHDGLQJ�ZRUP�\HW�KWPO��6RQ�(ULúLP�7DULKL�������������

>��@� :HLVV��-�� ��������3URWHFWLQJ�,QGXVWULDO�&RQWURO�6\VWHPV�IURP�(OHFWURQLF�7KUHDWV��
$%'��0RPHQWXP�3UHVV�
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>��@� øQWHUQHW��7KH�:DOO� 6WUHHW� -RXUQDO�� (OHFWULFLW\�*ULG� LQ�8�6�� 3HQHWUDWHG�%\�6SLHV���
85/��KWWSV���ZZZ�ZVM�FRP�DUWLFOHV�6%��������������������6RQ�(ULúLP�7DULKL��
�����������

>��@� (��&KLHQ�YH�*��2¶*RUPDQ� ��������7KH�1LWUR�$WWDFNV��6WHDOLQJ�6HFUHWV� IURP� WKH�
&KHPLFDO�,QGXVWU\��6\PDQWHF�6HFXULW\�5HVSRQVH���±��

>��@� øQWHUQHW��7KH�5HJLVWHU�3XEOLFDWLRQ��6WX[QHW�µ$�*DPH�&KDQJHU�IRU�0DOZDUH�'HIHQFH���
85/�� KWWSV���ZZZ�WKHUHJLVWHU�FR�XN������������VWX[QHWBHQLVDBUHVSRQVH�� 6RQ�
(ULúLP�7DULKL�������������

>��@� 0��.QRSRYi�YH�(��.QRSRYi���������7KH�7KLUG�:RUOG�:DU"�,Q�7KH�&\EHUVSDFH��
&\EHU�:DUIDUH�LQ�WKH�0LGGOH�(DVW��$FWD�,QIRUPDWLFD�3UDJHQVLD����������±���

>��@� &KLHQ��(���2¶0XUFKX��/��YH�)DOOLHUH��1����������:���'XTX�7KH�3UHFXUVRU�WR�WKH�
1H[W�6WX[QHW��6\PDQWHF�6HFXULW\�5HVSRQVH���������±���

>��@� %URQN��&��YH�5LQJDV��(����������+DFN�RU�$WWDFN"�6KDPRRQ�DQG�WKH�(YROXWLRQ�RI�
&\EHU�&RQIOLFW��,QVWLWXWH�IRU�3XEOLF�3ROLF\�5LFH�8QLYHUVLW\���±���

>��@� )LOOLQJHU��0�� ��������Reconstructing the Cryptanalytic Attack behind the Flame 
Malware��<�NVHN�/LVDQV�7H]L��,QVWLWXGH�IRU�/RJLF��/DQJXDJH�DQG�&RPSXWDWLRQ�RI�
$PVWHUGDP�8QLYHUVLW\��$PVWHUGDP�

>��@� øQWHUQHW�� 7KH�:DVKLQJWRQ� 3RVW�� 8�6��� ,VUDHO� 'HYHORSHG� )ODPH� &RPSXWHU� 9LUXV�
WR� 6ORZ� ,UDQLDQ� 1XFOHDU� (IIRUWV�� 85/�� KWWSV���ZZZ�ZDVKLQJWRQSRVW�FRP�
ZRUOG�QDWLRQDO�VHFXULW\�XV�LVUDHO�GHYHORSHG�FRPSXWHU�YLUXV�WR�VORZ�LUDQLDQ�
QXFOHDU�HIIRUWV�RIILFLDOV�VD\������������J-4$�[%3R9BVWRU\�KWPO"XWPBWHUP �
I���G�����GD��6RQ�(ULúLP�7DULKL�������������

>��@� øQWHUQHW��$%&�1HZV��'+6��+DFNHUV�0RXQWLQJ�2UJDQL]HG�&\EHU�$WWDFN�RQ�8�6��
*DV� 3LSHOLQHV�� � 85/�� KWWSV���DEFQHZV�JR�FRP�%ORWWHU�GKV�KDFNHUV�PRXQWLQJ�
RUJDQL]HG�F\EHU�DWWDFN�XV�JDV�VWRU\"LG ����������6RQ�(ULúLP�7DULKL������������

>��@� øQWHUQHW�� (6(7� 6PDUW� 6HFXULW\�� (6(7� )LQGV� &RQQHFWLRQ� %HWZHHQ� &\EHU�
(VSLRQDJH� DQG� (OHFWULFLW\� 2XWDJH� LQ� 8NUDLQH�� 85/�� KWWSV���ZZZ�HVHW�FRP�LQW�
DERXW�QHZVURRP�SUHVV�UHOHDVHV�UHVHDUFK�HVHW�ILQGV�FRQQHFWLRQ�EHWZHHQ�F\EHU�
HVSLRQDJH�DQG�HOHFWULFLW\�RXWDJH�LQ�XNUDLQH���6RQ�(ULúLP�7DULKL�������������

>��@� øQWHUQHW�� :H/LYH6HFXULW\� _� (6(7�� %ODFN(QHUJ\� E\� WKH� 66+%HDU'RRU�� $WWDFNV�
DJDLQVW� 8NUDLQLDQ� 1HZV� 0HGLD� DQG� (OHFWULF� ,QGXVWU\�� 85/�� KWWSV���ZZZ�
ZHOLYHVHFXULW\�FRP������������EODFNHQHUJ\�VVKEHDUGRRU�GHWDLOV������DWWDFNV�
XNUDLQLDQ�QHZV�PHGLD�HOHFWULF�LQGXVWU\���6RQ�(ULúLP�7DULKL�������������

>��@� ,UPDN��(���(UNHN��ø����������dRN�1LWHOLNOL�)D\GD�7HRULVL\OH�6DOGÕUJDQ�3URILOLQH�<HQL�
3DUDPHWUHOHULQ�(NOHQPHVL��8OXVODUDUDVÕ�%LOJL�*�YHQOL÷L�0�KHQGLVOL÷L�'HUJLVL, 2 
���������
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Bölüm 14

7SR�]�PPEVHE�FMPKM�KʳZIRPM˓MRMR�WE˓PERQEW�RE�]ʯRIPMO�FMVʡSO�ʡEP�̉QE�]ET�P-
QEOXEH�V��-73�-)'�������&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQM�7XERHEVH��FMPKM�
KʳZIRPM˓MRI� ]ʯRIPMO� ]ET�PER� ʡEP�̉QEPEVHER� FMVMWM� SPEVEO� YPYWPEVEVEW�� Hʳ-
^I]HI�OEFYP�KʯVQʳ̉�FMV�WXERHEVXX�V��7ʯ^�OSRYWY�7XERHEVX�E]R��^EQERHE�
FMV�WIVXMJMOEW]SRE�WELMTXMV��/YVYPỶPEV�7XERHEVHE�KʯVI�SPỶXYVHY˓Y�ZI�M̉-
PIXXM˓M�&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQMRM�YPYWPEVEVEW��EOVIHMXI�IHMPIR�OYVY-
PỶPEV�ZEW�XEW�]PE�WIVXMJMOEPERH�VEFMPQIOXIHMV��7XERHEVX�MPI�&MPKM�+ʳZIRPM˓M�
=ʯRIXMQ�7MWXIQPIVM��OYVYPỶ�XEVEJ�RHER�OEVEV�ZIVMPIR�FMV�OETWEQ�HʜLMPMRHI�
SPỶXYVYPQEOXE�ZI� M̉PIXMPQIOXIHMV��/YVYPỶPEV�FY�EPERHE�HER�̉QERP�O�ZI-
VIR� JMVQEPEVHER�HER�̉QERP�O�LM^QIXM�EPEVEO�&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MW-
XIQM� MʡMR�KIVIOPM�HSOʳQERXEW]SRY�XEQEQPE]�T�SPỶXYVYPEFMPIGIOPIVM�KMFM�
OIRHM�TIVWSRIPM�MPI�HI�LMʡFMV�HER�̉QERP�O�EPQEHER�FY�WʳVIGM�OYVYT�M̉PIXI-
FMPQIOXIHMV��/YVYPỶPEV�R�OIRHM�TIVWSRIPM�MPI�FY�ʡEP�̉QE]��]ʳVʳXQIWM�LʜPMR-
HI��FM^^EX�OYVYPỶ�TIVWSRIPMRMR�ZI�OYVYPỶYR�WSVYQPYPY˓YRHE�SPER�FY�Wʳ-
VIGMR�ʡSO�M]M�EREPM^�IHMPIVIO�XEWEVPERQEW��ZI�Y]KYPERQEW��KIVIOQIOXIHMV��
/YVYPỶ�]ET�W��]IXIVM�OEHEV�EREPM^�IHMPQIHIR�ZI�&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�
7MWXIQM�OETWEQ��HS˓VY�FIPMVPIRQIHIR�WʳVIGM�]ʳVʳXQIRMR�ZI�]ʯRIXQIRMR�
OYVYPỶPEV�MʡMR�FMVʡSO�^SVPY˓E�WIFIT�SPHY˓Y�HI˓IVPIRHMVMPQIOXIHMV��/YVY-
PỶPEV�SPỶXYVEGEOPEV��&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQM�OETWEQ�R��FIPMVPIV-
OIR�FMVXEO�Q�HI˓IVPIRHMVQI�ʯPʡʳXPIVMRM�HMOOEXI�EPQEOXEH�VPEV��9]KYPEREFM-
PMV�ZI�IXOMR�FMV�&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQM� MʡMR�OYVYPỶPEV�R�OETWEQ�
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FIPMVPIQI�ʡEP�̉QEW�R��XMXM^PMOPI�]ETQEW��KIVIOQIOXIHMV��&MV�OYVYPỶXE�&MPKM�
+ʳZIRPM˓M� =ʯRIXMQ� 7MWXIQM� OYVYPYVOIR� OYVYPỶYR� FʳXʳRʳ� OETWEQE� HʜLMP�
IHMPIFMPIGI˓M�KMFM�� OYVYPỶYR�WEHIGI�FIPMVPM�FMV�FʯPʳQʳ�]E�HE�LM^QIXM�HI�
OETWEQ� HʜLMPMRHI� XYXYPEFMPQIOXIHMV�� 7XERHEVX� KIRIP� SPEVEO� OYVYPỶPEV�R�
FMPKM�ZEVP�OPEV�R�R�KʳZIRPM˓MRI�SHEOPERQEOXEH�V��/YVYPỶPEVHE�FMPKM�ZEVP�O-
PEV�R�R� ʡS˓YRPY˓Y� KIRIPPMOPI� &MPKM� ˢ̉PIQ� FMVMQPIVMRHI� FYPYRQEOXEH�V�� &Y�
RIHIRPI�FMVʡSO�OYVYPỶ�&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQM�OETWEQ�R��WEHIGI�
FY�FMVMQPIVPI�W�R�VP��XYXQEOXEH�V��&E^��OYVYPỶPEV�MWI�FMPKM�KʳZIRPM˓M�LIHIJ-
PIVMRM�HELE�]ʳOWIO�XYXQEOXE�ZI�&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQM�OETWEQ�R��
XʳQ�OYVYPỶ�SPEVEO�FIPMVPIQIOXIHMV��/ETWEQ�R�FY�̉IOMPHI�KIRM̉�XYXYPQEW���
OYVYPỶXE�FMPKM�KʳZIRPM˓MRMR�HELE�KIRM̉�FS]YXXE�IPI�EP�RQEW�R��WE˓PEVOIR��
FMVʡSO� Y]KYPEQE� ^SVPY˓YRY� HE� FIVEFIVMRHI� KIXMVQIOXIHMV�� &Y� FʯPʳQHI��
&MPKM�+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQM� �&+=7�OETWEQ�R�R�&MPKM� ˢ̉PIQ�FMVMQMRI�
IO�SPEVEO� OYVYPỶPEV�R� HM˓IV� FMVMQPIVMRMR� HI�HʜLMP� IHMPIGIO� ̉IOMPHI� FIPMV-
PIRQIWMRHI�OEV̉�PẺ�PER�Y]KYPEQE�^SVPYOPEV�R�R�SVXE]E�OSRYPQEW��ZI�&MPKM�
+ʳZIRPM˓M�=ʯRIXMQ�7MWXIQMRM�OIRHM�TIVWSRIPM�MPI�SPỶXYVYT�]ʳVʳXQI�OEVEV��
EPER�OYVYPỶPEVHE�OETWEQ�FIPMVPIQI�ẺEQEW��MʡMR�OSRY�MPI�MPKMPM�JEVO�RHE-
P�O�WE˓PERQEW��EQEʡPERQEOXEH�V�

������,å7åđ

'DKD�|QFHOHU൴�JHQHOO൴NOH�I൴]൴NVHO�RUWDPODUGD�WXWXODQ�E൴OJ൴��DUWÕN�G൴M൴WDO�RUWDP-
ODUD�GD�WDúÕQPÕúWÕU��)൴]൴NVHO�RUWDPODUGD�WXWXODQ�E൴OJ൴Q൴Q�NRUXQPDVÕ�൴o൴Q�I൴]൴NVHO�
|QOHPOHU൴Q�DOÕQPDVÕ�\HWHUO൴�RODE൴OHFHNNHQ��G൴M൴WDO�RUWDPODUGD�PXKDID]D�HG൴OHQ�
E൴OJ൴Q൴Q�NRUXQPDVÕ� ൴o൴Q� I൴]൴NVHO�|QOHPOHU൴Q�\DQÕ�VÕUD�GDKD�IDUNOÕ�|QOHPOHU൴Q�
DOÕQPDVÕ�JHUHNPHNWHG൴U�

%൴OJ൴Q൴Q� I൴]൴NVHO� RUWDPODUGDQ�G൴M൴WDO� RUWDPODUD� JHoPHV൴� ൴OH�� E൴OJ൴Q൴Q� NR-
UXQPDVÕQÕQ�\DQÕ�VÕUD�E൴OJ൴�J�YHQO൴÷൴�NDYUDPÕ�|QHPO൴�KkOH�JHOP൴úW൴U��*Ho-
P൴úWH�VDGHFH�I൴]൴NVHO�J�YHQO൴÷൴Q�WHV൴V�HG൴OPHV൴�൴OH�VD÷ODQDQ�E൴OJ൴�J�YHQO൴-
÷൴��J�Q�P�]GH�NXUXPODUÕQ�HQ�oRN�]RUODQGÕNODUÕ�൴KW൴\DoODUÕQ�EDúÕQGD�JHO-
PHNWHG൴U�>��@�

%൴OJ൴� J�YHQO൴÷൴� XQVXUODUÕ� JHQHO� NDEXO� J|UP�ú� KkO൴\OH� J൴]O൴O൴N�� E�W�QO�N� YH�
HU൴ú൴OHE൴O൴UO൴N�G൴÷HU�E൴U�൴IDGH\OH�NXOODQÕODE൴O൴UO൴N�RODUDN�GH÷HUOHQG൴U൴OPHNWHG൴U��
%XQD�J|UH�E൴OJ൴�J�YHQO൴÷൴�NRQXODUÕ�൴QFHOHQ൴UNHQ��ùHN൴O�����¶GH�\HU�DOGÕ÷Õ�J൴E൴�
�o�WHPHO�EDNÕú�DoÕVÕ�G൴NNDWH�DOÕQÕU�>��@�
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đJPNQ�������,N_QNQNP�'´Y´SQ´P�*WNĒNQJGNQNWQNP�

*൴]O൴O൴N��|QHPO൴�YH�KDVVDV�E൴OJ൴OHU൴Q�൴VWHQPH\HQ�E൴o൴PGH�\HWN൴V൴]�N൴ú൴OHU൴Q�HO൴-
QH�JHoPHV൴�|QOHQPHV൴�YH�VDGHFH�HU൴ú൴P�\HWN൴V൴�YHU൴OP൴ú�N൴ú൴OHUFH�HU൴ú൴OHE൴O൴U�
ROGX÷X�JDUDQW൴�DOWÕQD�DOÕQPDVÕ��E�W�QO�N��E൴OJ൴Q൴Q�E൴U�NÕVPÕQÕQ�YH\D�W�P�Q�Q�
\HWN൴O൴�ROPD\DQ�N൴ú൴OHUFH�GH÷൴úW൴U൴OPHV൴Q൴Q��V൴O൴QPHV൴Q൴Q�YH�ER]XOPDVÕQÕQ�|Q-
OHQPHV൴��HU൴ú൴OHE൴O൴UO൴N��E൴OJ൴�YH\D�E൴OJ൴�V൴VWHPOHU൴Q൴Q�V�UHNO൴�NXOODQÕPD�KD]ÕU�
YH�HU൴ú൴OHE൴O൴U�ROPDVÕ�úHNO൴QGH�WDQÕPODQPDNWDGÕU�>�@��%XQODU�JHQHO�NDEXO�J|U-
P�ú�E൴OJ൴�J�YHQO൴÷൴�XQVXUODUÕ�RODUDN�GH÷HUOHQG൴U൴O൴UNHQ��ED]Õ�oDOÕúPDODUGD�EX�
XQVXUODUD�GHVWHN�RODQ�൴ONHOHUGHQ�GH�EDKVHG൴OPHNWHG൴U��gUQH÷൴Q�E൴U�oDOÕúPDGD�
>�@��EHO൴UO൴�E൴U�H\OHP൴Q�JHUoHNOHúW൴U൴OPHV൴QGHQ�N൴P൴Q�\D�GD�QH\൴Q�VRUXPOX�RO-
GX÷XQXQ�EHO൴UOHQPHV൴�RODUDN�VRUXPOXOXN�൴ONHV൴Q൴Q�E൴OJ൴�J�YHQO൴÷൴QH�NDWNÕ�VD÷-
OD\DQ�E൴U�൴ONH�ROGX÷XQGDQ�EDKVHG൴OPHNWHG൴U��%XQODUÕQ�GÕúÕQGD�HU൴ú൴P�GHQHW൴P൴��
J�YHQ൴O൴UO൴N�YH�HPQ൴\HW�HWNHQOHU൴�GH�E൴OJ൴�J�YHQO൴÷൴Q൴�GHVWHNOH\HQ�XQVXUODUGÕU�
>��@��g]HWOH��V൴VWHPOHU൴Q�VD÷OÕNOÕ�E൴U�úHN൴OGH� ൴úOH\HE൴OPHV൴�YH�NXOODQÕFÕODUÕQD�
HNV൴NV൴]�K൴]PHW�YHUHE൴OPHV൴�DoÕVÕQGDQ�J൴]O൴O൴N��E�W�QO�N�YH�HU൴ú൴OHE൴O൴UO൴N�NDY-
UDPODUÕQÕQ�NRUXQPDVÕ�JHUHNPHNWHG൴U�>��@�

%൴OJ൴�J�YHQO൴÷൴Q൴Q�J൴]O൴O൴N��E�W�QO�N�YH�HU൴ú൴OHE൴O൴UO൴N�XQVXUODUÕQD�VDK൴S�ROGX÷X-
QX�൴IDGH�HGHQ�E൴U�oDOÕúPD�GD�,62�,(&�������%൴OJ൴�*�YHQO൴÷൴�<|QHW൴P�6൴VWHP൴�
6WDQGDUGÕ�oDOÕúPDVÕGÕU��6WDQGDUW��,62��8OXVODUDUDVÕ�6WDQGDUG൴]DV\RQ�.XUXOXúX��
WDUDIÕQGDQ�\D\ÕPODQPÕúWÕU��,62�,(&�������6WDQGDUGÕ�E൴OJ൴�J�YHQO൴÷൴�DODQÕQGD�
G�Q\D�oDSÕQGD�JHQHO�NDEXO�J|UP�ú�E൴U�VWDQGDUWWÕU�>�@��%X�HVHUGH�GHWD\OÕ�RODUDN�
DoÕNODQDQ�EX�VWDQGDUW��E൴U�%*<6¶Q൴Q�NXUXOPDVÕ��X\JXODQPDVÕ��V�UG�U�OPHV൴�YH�
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V�UHNO൴� ൴\൴OHúW൴U൴OPHV൴� ൴o൴Q�úDUWODUÕ�RUWD\D�NR\PDN�DPDFÕ\OD�KD]ÕUODQPÕúWÕU�>�@��
6WDQGDUGÕQ�X\JXODQPDVÕ�YH�%*<6�V�UHoOHU൴Q൴Q�൴\൴�úHN൴OGH�൴úOHW൴OPHV൴QH�\|QHO൴N�
E൴UoRN�oDOÕúPD�EXOXQPDNWDGÕU��6WDQGDUW�V�UHoOHU൴QH�X\JXQOX÷XQ�GH÷HUOHQG൴U൴O-
PHV൴QH�\|QHO൴N�\D]ÕOÕPODU�GD�PHYFXWWXU�>�@��6WDQGDUGÕQ�E൴U�NXUXOXúWD�X\JXODQD-
UDN�%*<6¶Q൴Q�NXUXOPDVÕ�VRQXFX�VHUW൴I൴NDQÕQ�DOÕQPDVÕ��NXUXOXúXQ�E൴OJ൴�J�YHQO൴-
÷൴Q൴�E൴U�G�]HQ�൴oHU൴V൴QGH�൴FUD�HWPHV൴Q൴�VD÷ODPDNWDGÕU��8OXVODUDUDVÕ�NDEXO�J|UP�ú�
RODQ�6WDQGDUW��൴VWHU�NDPX�൴VWHU�|]HO�ROVXQ��KHU�|OoHNWHN൴�NXUXOXúD�X\JXQ��HWN൴O൴�
E൴U�J�YHQO൴N�\|QHW൴P�V൴VWHP൴Q൴Q�JHUHNO൴O൴NOHU൴Q൴�RUWD\D�NR\PDNWDGÕU�>�@�

.XUXOXúODU� VDK൴S� ROGXNODUÕ� E൴OJ൴� YDUOÕNODUÕQD� ൴O൴úN൴Q� RODVÕ� U൴VN� YH� WHKG൴WOHU൴�
EHO൴UOHPHN�NXUXPVDO�E൴OJ൴�J�YHQO൴÷൴Q൴�VD÷ODPDN�൴o൴Q�KHU�W�UO��WHGE൴U൴�DOPDN�
DGÕQD� E൴UWDNÕP� oDOÕúPDODU� \�U�WPHNWHG൴U��.XUXPVDO� E൴OJ൴� J�YHQO൴÷൴�� V൴VWHP��
WHNQRORM൴�� ൴QVDQ��H÷൴W൴P�J൴E൴�SHN�oRN�IDNW|U�� WHN�oDWÕ�DOWÕQGD� WRSOD\DUDN�\|-
QHW൴OPHV൴�]RU�E൴U�V�UHoW൴U� >��@��.XUXOXúODU��EX�VWDQGDUW�NDSVDPÕQGD�VHUW൴I൴ND�
DODE൴OPHN�൴o൴Q�E൴OJ൴�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕQD�\|QHO൴N�VWDQGDUW�PHWQ൴QGH�EH-
O൴UW൴OG൴÷൴�úHN൴OGH�%*<6�V�UHoOHU൴Q൴�ROXúWXUPDNWDGÕU�

%*<6¶Q൴Q� NXUXOPDVÕ\OD�� RODVÕ� U൴VN� YH� WHKG൴WOHU൴Q� WHVS൴W� HG൴OPHV൴�� J�YHQO൴N�
SRO൴W൴NDODUÕQÕQ�ROXúWXUXOPDVÕ��GHQHW൴POHU൴Q�YH�X\JXODPDODUÕQ�NRQWURO���X\JXQ�
\|QWHPOHU൴Q� JHO൴úW൴U൴OPHV൴�� |UJ�WVHO� \DSÕODU� NXUXOPDVÕ� YH� \D]ÕOÕP�GRQDQÕP�
IRQNV൴\RQODUÕQÕQ� VD÷ODQPDVÕ�J൴E൴�E൴U�G൴]൴�GHQHW൴P൴Q�E൴UE൴U൴Q൴� WDPDPOD\DFDN�
úHN൴OGH�JHUoHNOHúW൴U൴OHFH÷൴�൴IDGH�HG൴OPHNWHG൴U�>��@��%*<6¶Q൴Q�NXUXOPDVÕ�E൴U�
NXUXOXú�൴o൴Q�VWUDWHM൴N�E൴U�NDUDUGÕU��%X�QHGHQOH��NXUXOXúXQ�൴KW൴\DoODUÕQD�X\JXQ�
RODUDN�|OoHNOHQPHV൴�YH�J�QFHOOHQPHV൴� ൴OH�VRUXQVX]�E൴U�úHN൴OGH�NXUXOXúD�HQ-
WHJUH�HG൴OPHV൴�JHUHN൴U�>��@��%*<6�V�UHoOHU൴�NXUXOXúODUÕQ�EHO൴UOHG൴÷൴�NDSVDP�
GkK൴O൴QGH�ROXúWXUXOPDNWD�YH� ൴úOHW൴OPHNWHG൴U��%൴U�NXUXOXúWD�%*<6¶Q൴Q�NXUXO-
PDVÕ�YH�V�UG�U�OPHV൴��NXUXOXúXQ�VDK൴S�ROGX÷X�SHUVRQHO� VD\ÕVÕ��KHGHIOHU൴�� ൴ú�
V�UHoOHU൴��J�YHQO൴N�JHUHNV൴Q൴POHU൴�YH�\DSÕVÕQGDQ�HWN൴OHQPHNWHG൴U��*HUHN�NDPX�
JHUHN�൴VH�|]HO�VHNW|U�NXUXOXúODUÕ��%*<6�V�UHoOHU൴Q൴�NXUPDN�YH�HWN൴Q�E൴U�úHN൴O-
GH�V�UG�U�OHE൴O൴UO൴÷൴Q൴�VD÷ODPDN�൴o൴Q�VDK൴S�ROGXNODUÕ�\DSÕ\Õ�൴\൴�DQDO൴]�HGHUHN�
%*<6¶\൴�NXUXS�൴úOHWHFHNOHU൴�NDSVDPÕ�GR÷UX�E൴U�úHN൴OGH�EHO൴UOHPHO൴G൴U��.XUX-
OXúODUÕQ�NHQG൴�SHUVRQHO൴�൴OH�ROXúWXUXS�V�UG�UPH\൴�G�ú�QG�NOHU൴�EX�V�UHF൴Q�HW-
N൴Q�YH�X\JXODQDE൴O൴U�ROPDVÕ�൴o൴Q�NXUXOXúXQ�E�\�NO�÷�Q�Q��VDK൴S�ROGX÷X�E൴OJ൴�
YDUOÕNODUÕQÕQ��EX�V�UHF൴�\�U�WHFHN�YH�\|QHWHFHN�SHUVRQHO൴Q�VD\ÕVÕ�YH�Q൴WHO൴÷൴-
Q൴Q��NXUXOXúXQ�VDK൴S�ROGX÷X�E൴OJ൴� WHNQRORM൴OHU൴�DOW�\DSÕVÕQÕQ��NXUXOXúXQ� W�P�
SD\GDúODUÕQÕQ� EHNOHQW൴OHU൴Q൴Q� YH� E൴OJ൴� J�YHQO൴÷൴� ൴KW൴\DoODUÕQÕQ� GH÷HUOHQG൴U൴O-
PHV൴� JHUHNPHNWHG൴U�� øOJ൴O൴� SDUDPHWUHOHU� ൴\൴� DQDO൴]� HG൴OPHGHQ�%*<6�NDSVD-
PÕQÕQ�JHQ൴ú�WXWXODUDN�oDOÕúPDODUÕQ�\�U�W�OPHV൴�NXUXOXúODU�YH�NXUXOXúWD�V�UHF൴�
\|QHWHQ�SHUVRQHO�൴o൴Q�E൴UoRN�]RUOX÷X�EHUDEHU൴QGH�JHW൴UPHNWHG൴U�
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%X�E|O�PGH��NXUXOXúWD�%*<6�NDSVDPÕQÕQ�GDU�YH\D�JHQ൴ú�WXWXOGX÷X�GXUXP-
ODUGD�NDUúÕODúÕODQ�]RUOXNODU��]HU൴QGH�GXUXOPXúWXU��gQFHO൴NOH�%*<6�NXUXOXPX�
YH�൴úOHW൴P൴QGH�\DSÕOPDVÕ�JHUHNHQ�oDOÕúPDODUGDQ�JHQHO�RODUDN�EDKVHG൴OPHNWH-
G൴U��GDKD�VRQUD�%*<6�NDSVDPÕQÕQ�JHQ൴ú� WXWXOPDVÕQÕQ��GDU� WXWXOPDVÕQD�J|UH�
KDQJ൴�]RUOXNODUÕ�EHUDEHU൴QGH�JHW൴UG൴÷൴�DQODWÕOPDNWDGÕU�

������',>8�0&58&2.3)&�>&5.12&8.�,*7*0*3��&1.đ2&1&7

gQFHGH�EDKVHG൴OG൴÷൴�J൴E൴�%*<6�NXUXOXPXQXQ�൴ON�DúDPDVÕ�NDSVDPÕQ�EHO൴UOHQ-
PHV൴G൴U��%൴U�NXUXOXúWD�%*<6�NXUXOXUNHQ�NXUXOXúXQ�E�W�Q��%*<6�NDSVDPÕQD�
GkK൴O�HG൴OHE൴OHFH÷൴�J൴E൴��NXUXOXúXQ�VDGHFH�EHO൴UO൴�E൴U�E|O�P��\D�GD�K൴]PHW൴�GH�
NDSVDPGD�WXWXODE൴O൴U��.DSVDPÕQ�JHQ൴ú�\D�GD�GDU�WXWXOPDVÕ�NDUDUÕQÕ���VW�\|QH-
W൴P൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGDN൴�KHGHIOHU൴�EHO൴UOHPHNWHG൴U��%*<6�NDSVDPÕ�
\D]ÕOÕ�RODUDN�PXKDID]D�HG൴OPHNWHG൴U�

%*<6¶Q൴Q�WHPHO�\DSÕVÕQÕ�DoÕNOD\DQ�%൴OJ൴�*�YHQO൴÷൴�3RO൴W൴NDVÕ�ROXúWXUXOPDNWDGÕU��
%൴OJ൴�*�YHQO൴÷൴�3RO൴W൴NDVÕ��%*<6¶Q൴Q�NXUXOXúWD�X\JXODQPDVÕQGD��NXUXOXúXQ�DPDo-
ODUÕQD�X\JXQ�E൴OJ൴�J�YHQO൴÷൴QH�൴O൴úN൴Q�JHQHO�KHGHIOHU൴�RUWD\D�NR\DQ�E൴U�PHW൴QG൴U�

.XUXOXúXQ�E൴OJ൴�J�YHQO൴÷൴�KHGHIOHU൴QH�\|QHO൴N�RODUDN�KD]ÕUODQDQ�%൴OJ൴�*�YHQO൴÷൴�
3RO൴W൴NDVÕ¶QÕ�GHVWHNOH\HQ�G൴÷HU�\DUGÕPFÕ�SRO൴W൴NDODU�ROXúWXUXOPDNWDGÕU��%൴OJ൴�*�-
YHQO൴÷൴�3RO൴W൴NDVÕ�NXUXPVDO�E൴OJ൴�J�YHQO൴÷൴�DQD�KHGHIOHU൴Q൴�RUWD\D�NR\DUNHQ��G൴÷HU�
SRO൴W൴NDODU�%൴OJ൴�*�YHQO൴÷൴�3RO൴W൴NDVÕ¶QÕQ�DPDoODUÕQD�K൴]PHW�HWPHNWHG൴U�

%൴OJ൴�*�YHQO൴÷൴�3RO൴W൴NDVÕ�YH�G൴÷HU�SRO൴W൴NDODUGD�\HU�DODQ�K�N�POHU൴Q�X\JXODQ-
PDVÕQD�\|QHO൴N�\RO�J|VWHU൴F൴�Q൴WHO൴NWH�RODQ�SURVHG�UOHU�ROXúWXUXOPDNWDGÕU��6|]�
NRQXVX�SURVHG�UOHU��NXUXPVDO�൴ú�V�UHoOHU൴Q൴Q�JHUoHNOHúW൴UPHV൴QGH�൴úOHP�DGÕPOD-
UÕQÕ�RUWD\D�NR\PDNWDGÕU��øú�V�UHoOHU൴Q൴Q�JHUoHNOHúW൴U൴OPHV൴QGH�KDQJ൴�SURVHG�UOH-
U൴Q�X\JXODQDFD÷Õ�൴OJ൴O൴�SRO൴W൴ND�PHWQ൴QGH�EHO൴UW൴OPHNWHG൴U��$\UÕFD�E൴OJ൴�J�YHQO൴÷൴�
SRO൴W൴NDVÕQGD�NXUXPXQ��oDOÕúDQODUÕQ�YH�NXUXPOD�൴O൴úN൴O൴�W�P�SD\GDúODUÕQ�J|UHY�
YH�VRUXPOXOX÷X�YH�VRUXPOXOX÷XQ�QDVÕO�WHV൴V�HG൴OHFH÷൴QH�GD൴U�E൴OJ൴OHU�\HU�DOPDN-
WDGÕU��%൴OJ൴�J�YHQO൴÷൴�SRO൴W൴NDVÕ�DúD÷ÕGDN൴�൴KW൴\DoODUÕ�J�YHQFH\H�DOÕU�

�x 6�UHoOHU�YH�E൴OJ൴�YDUOÕNODUÕQÕQ�WDQÕPODQPDVÕ�YH�EXQODUOD�൴OJ൴O൴�U൴VN�GH-
÷HUOHQG൴UPHOHU൴Q൴Q�PHWRGRORM൴N�RODUDN�JHUoHNOHúPHV൴�

�x %൴OJ൴Q൴Q�\HWN൴V൴]�HU൴ú൴PGHQ�NRUXQPDVÕ�
�x %൴OJ൴Q൴Q�J൴]O൴O൴÷൴Q൴Q�VD÷ODQPDVÕ�
�x %൴OJ൴Q൴Q�E�W�QO�÷�Q�Q�NRUXQPDVÕ�
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�x øú�V�UHoOHU൴Q൴Q�൴KW൴\Do�GX\GX÷X�KHU�DQGD�E൴OJ൴\H�HU൴ú൴P൴Q�P�PN�Q�RO-
PDVÕ�

�x <DVDO�\�N�PO�O�NOHU൴Q�YH�V|]OHúPHOHUGHQ�GR÷DQ�KXNXN൴�\�N�PO�O�N-
OHU൴Q�\HU൴QH�JHW൴U൴OPHV൴�

�x øú�V�UHNO൴O൴÷൴�SODQODUÕQÕQ�JHO൴úW൴U൴OPHV൴�YH�൴\൴OHúW൴U൴OPHV൴�
�x 7�P�SHUVRQHOH�%൴OJ൴�*�YHQO൴÷൴�)DUNÕQGDOÕN�H÷൴W൴POHU൴Q൴Q�VD÷ODQPDVÕ�
�x 7�P�%൴OJ൴�*�YHQO൴÷൴�൴KODOOHU൴Q൴Q�YH\D�൴KODO�ú�SKHV൴Q൴Q�%൴OJ൴�*�YHQ-
O൴÷൴�<|QHW൴P�.XUXOX¶QD�E൴OG൴U൴OPHV൴Q൴�YH�൴QFHOHQPHV൴Q൴Q�VD÷ODQPDVÕ�

.XUXPVDO� ൴ú� V�UHoOHU൴� SURVHG�UOHUH� X\JXQ� úHN൴OGH� JHUoHNOHúW൴U൴O൴UNHQ�� ൴ú� V�-
UHF൴Q൴Q�JHUoHNOHúW൴U൴OPHV൴QH�\|QHO൴N�ND\ÕWODUÕQ� WXWXOPDVÕ� ൴o൴Q� IRUPODU�NXOOD-
QÕOPDNWDGÕU�� )RUPODU�� KHU� E൴U� SURVHG�U�Q� QH� úHN൴OGH� X\JXODQGÕ÷ÕQD� \|QHO൴N�
E൴OJ൴OHU�൴oHUPHNWHG൴U�

%*<6�NDSVDPÕQGD�
�x .XUXPVDO� ൴ú� V�UHoOHU൴Q൴Q� HWN൴Q� E൴U� úHN൴OGH� ൴úOHW൴OPHV൴� ൴o൴Q� SRO൴W൴ND��
SURVHG�U�YH�IRUPODUÕQ�\DQÕ�VÕUD�O൴VWH��NÕODYX]��SODQ��WDDKK�WQDPH��V|]-
OHúPH��UDSRU�YE��\DUGÕPFÕ�GRN�PDQODU�GD�ROXúWXUXOPDNWDGÕU��øOJ൴O൴�GR-
N�PDQODU�E൴UE൴UOHU൴QH�DWÕIODUGD�EXOXQDUDN�E�W�QO�N�HOGH�HG൴OPHNWHG൴U�

�x 'RN�PDQGD�EXOXQDQ�W�P�KXVXVODU�NXUXOXú�\|QHW൴P൴�WDUDIÕQGDQ�RQD\-
ODQPDNWD�YH�SHUVRQHOH�GX\XUXOPDNWDGÕU�

�x .XUXOXú� �VW� \|QHW൴P൴�� %*<6¶Q൴Q� NXUXOPDVÕ�� ൴úOHW൴OPHV൴� YH� V�UHNO൴�
൴\൴OHúW൴U൴OPHV൴�൴o൴Q�൴OJ൴O൴�N൴ú൴OHUH�URO�YH�VRUXPOXOXN�DWDPDODUÕ�\DSDUDN�
%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQÕ�ROXúWXUPDNWDGÕU�

�x 2UJDQ൴]DV\RQ� \DSÕVÕQGD� \HU� DODQ� N൴ú൴OHU൴Q� E൴OJ൴� J�YHQO൴÷൴� DODQÕQGD�
\HWN൴QO൴N�VHY൴\HOHU൴Q൴Q�DUWWÕUÕOPDVÕ�YH�%*<6�V�UHoOHU൴�KDNNÕQGD�E൴OJ൴�
HG൴QPHOHU൴�DPDFÕ\OD�H÷൴W൴POHU�G�]HQOHQPHNWHG൴U�

�x 2UJDQ൴]DV\RQ�\DSÕVÕQÕQ�YH�%*<6�NDSVDPÕQGD�ROXúWXUXODQ�GRN�PDQ-
ODUÕQÕQ�WDQÕWÕPODUÕ�൴OH�SHUVRQHO൴Q�E൴OJ൴�J�YHQO൴÷൴�DODQÕQGD�E൴O൴QoOHQPH-
OHU൴�൴o൴Q�%൴OJ൴�*�YHQO൴÷൴�)DUNÕQGDOÕN�H÷൴W൴POHU൴�G�]HQOHQPHNWHG൴U�

�x .XUXOXú�E൴OJ൴�YDUOÕNODUÕQÕQ�\HU�DOGÕ÷Õ�YDUOÕN�HQYDQWHU൴�ROXúWXUXOPDN-
WDGÕU��9DUOÕN�HQYDQWHU൴QGH��E൴OJ൴�YDUOÕNODUÕQÕQ�W�U���NDWHJRU൴V൴��VDK൴E൴��
RSHUDV\RQHO�VDK൴E൴��EXOXQGX÷X�\HU�YH�J൴]O൴O൴N��E�W�QO�N�YH�HU൴ú൴OHE൴O൴U-
O൴N�GHUHFHOHU൴�J൴E൴�E൴OJ൴OHU�\HU�DOÕU�

�x %൴OJ൴� YDUOÕNODUÕQÕQ� J൴]O൴O൴N�� E�W�QO�N� YH� HU൴ú൴OHE൴O൴UO൴N� GHUHFHOHU൴� ED]�
DOÕQDUDN�|QHP�GHUHFHOHU൴�RUWD\D�NRQXOPDNWDGÕU�
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�x 9DUOÕN�HQYDQWHU൴QGH�\HU�DODQ�E൴OJ൴�YDUOÕNODUÕQÕQ��]HU൴QGH� U൴VN�GH÷HU-
OHQG൴UPH� oDOÕúPDODUÕ� JHUoHNOHúW൴U൴OPHNWHG൴U�� 5൴VN� HQYDQWHU൴� ROXúWX-
UXOPDNWDGÕU��5൴VN� HQYDQWHU൴QGH�� KHU�E൴U� E൴OJ൴� YDUOÕ÷ÕQÕQ�PDUX]�NDOD-
E൴OHFH÷൴� U൴VNOHUH� ൴O൴úN൴Q�E൴OJ൴OHU� EXOXQPDNWDGÕU��(QYDQWHUGH�\HU� DODQ�
U൴VNOHU൴Q�JHUoHNOHúPH�RODVÕOÕNODUÕ��YDUOÕ÷ÕQ�|QHP�GHUHFHV൴\OH�E൴UO൴NWH�
GH÷HUOHQG൴U൴OHUHN�YDUOÕNODUÕQ�U൴VN�GHUHFHOHU൴�EHO൴UOHQPHNWHG൴U��5൴VN�GH-
÷HUOHQG൴UPH�൴OH�൴OJ൴O൴�E൴UoRN�PHWRW�EXOXQPDNWDGÕU��%X�NRQXGD�\DSÕODQ�
E൴U�oDOÕúPD�>�@�U൴VN�GH÷HUOHQG൴UPH�൴o൴Q�E൴U�\|QWHP�VXQPDNWDGÕU��5൴VN�
HQYDQWHU൴QGH�\HU�DODQ�U൴VNOHU൴�RUWDGDQ�NDOGÕUPDN�YH\D�HWN൴V൴Q൴�HQ�D]D�
൴QG൴UPHN�൴o൴Q�X\JXODQPDVÕ�JHUHNHQ�NRQWUROOHU�EHO൴UOHQPHNWH�YH�X\JX-
ODQPDNWDGÕU��

%HO൴UOHQHQ�NRQWUROOHU൴Q� X\JXODQÕS� X\JXODQPDGÕ÷ÕQÕQ� WH\൴W� HG൴OPHV൴� ൴o൴Q� NX-
UXOXúWD� ൴o� WHWN൴N� oDOÕúPDODUÕ� JHUoHNOHúW൴U൴OHUHN� WHWN൴N� VRQXoODUÕ� UDSRUD� ED÷-
ODQPDNWDGÕU��øo�WHWN൴N�oDOÕúPDODUÕ�QHW൴FHV൴QGH�WHVS൴W�HG൴OHQ�X\JXQVX]OXNODUÕQ�
J൴GHU൴OPHV൴�YH�WHNUDUÕQÕQ�|QOHQPHV൴�DPDFÕ\OD�X\JXODQDFDN�\|QWHPOHU൴Q�EHO൴U-
OHQG൴÷൴�G�]HOW൴F൴�YH�൴\൴OHúW൴U൴F൴�IDDO൴\HWOHU�EHO൴UOHQPHNWHG൴U��

*HUoHNOHúW൴U൴OHQ�W�P�oDOÕúPDODU�QHW൴FHV൴QGH�U൴VN�GHUHFHV൴�NXUXOXúXQ�EHO൴UOHP൴ú�
ROGX÷X�U൴VN�\|QHW൴P�SURVHG�U�QH�J|UH�\�NVHN�RODUDN�EHO൴UOHQHQ�U൴VNOHU�\|QH-
W൴P�WDUDIÕQGDQ�GH÷HUOHQG൴U൴OHUHN�U൴VN൴Q�RUWDGDQ�NDOGÕUÕOPDVÕ�YH\D�D]DOWÕOPDVÕ�
DPDFÕ\OD�DOÕQDE൴OHFHN�|QOHPOHU�EHO൴UOHQPHNWHG൴U��gQOHP�DOÕQDPD\DQ�YH�NXUX-
OXúXQ�EHO൴UOHP൴ú�ROGX÷X�U൴VN�\|QHW൴P�SURVHG�U�QH�J|UH�DUWÕN�U൴VN�RODUDN�NDEXO�
HG൴OHQ�U൴VNOHU�\|QHW൴P�WDUDIÕQGDQ�NDEXO�HG൴OPHNWHG൴U�

�������',>8�0&58&2.3)&�,*3åđ�9:9:12&8.3)&0å�
:>,:1&2&�?471:01&7.

%*<6�NXUXPXQ�KDVVDV�E൴OJ൴OHU൴Q൴�\|QHWHE൴OPHN�DPDFÕ\OD�EHQ൴PVHQHQ�V൴VWH-
PDW൴N�E൴U�\DNODúÕPGÕU�>��@��%*<6¶GH��E൴OJ൴�YH�YHU൴��\D]ÕOÕP��V൴VWHP��I൴]൴NVHO��
SHUVRQHO� YH� VR\XW� YDUOÕNODU� J൴E൴� E൴OJ൴� YDUOÕNODUÕQD� \|QHO൴N� J�YHQO൴N� �]HU൴QH�
RGDNODQÕOPDNWDGÕU�� 6RQ� ]DPDQODUGD� E൴OJ൴� YDUOÕNODUÕQÕQ� oR÷XQOXNOD� E൴OJ൴� V൴V-
WHPOHU൴� �]HU൴QGH� WXWXOPDVÕ� QHGHQ൴\OH�� %*<6� JHQHOO൴NOH� NXUXOXúODUÕQ� %൴OJ൴�
øúOHP�E൴U൴POHU൴�WHPHO�DOÕQDUDN�NXUXOPDNWDGÕU��%D]Õ�GXUXPODUGD�VDGHFH�%൴OJ൴�
øúOHP�E൴U൴POHU൴�NDSVDPÕQGD�GD�%*<6�NXUXODE൴OPHNWHG൴U��.DSVDPÕQ�JHQ൴ú�\D�
GD�GDU�WXWXOPDVÕ�JHQHOO൴NOH��VW�\|QHW൴P൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGDN൴�KHGHI-
OHU൴�൴OH�൴O൴úN൴O൴G൴U��$QFDN�\DSÕODQ�E൴U�oDOÕúPD�>�@�NXUXPVDO�E൴OJ൴�J�YHQO൴÷൴Q൴Q�
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VD÷ODQPDVÕ�QRNWDVÕQGD�%*<6�൴OH�൴OJ൴O൴�\DQOÕú�DOJÕODPDODUGDQ�YH�ROPDVÕ�JHUH-
NHQOHUGHQ� EDKVHGHUHN��%*<6¶Q൴Q� NXUXPXQ� W�P�E൴U൴POHU൴Q൴� NDSVD\DQ� YH� ൴ú�
V�UHoOHU൴�൴OH�൴O൴úN൴O൴�RODQ�E൴U�E൴OJ൴�J�YHQO൴÷൴�SURMHV൴�ROGX÷XQX�൴IDGH�HWPHNWHG൴U�

6WDQGDUW��%*<6¶Q൴Q�W�P�NXUXOXúX�NDSVD\ÕS�NDSVDPDPDVÕ�NRQXVXQGD�E൴U�]R-
UXQOXOXN�JHW൴UPHPHNWHG൴U��$QFDN�NXUXOXúODU�%*<6�NDSVDPÕQD�GkK൴O�HWPH\H-
FH÷൴�E൴U൴POHUH�NDUDU�YHU൴UNHQ�NDSVDPD�GkK൴O�HWPHPH�QHGHQOHU൴Q൴�QHW�úHN൴OGH�
RUWD\D�NR\DE൴OPHO൴G൴U��.DSVDP�EHO൴UOHQ൴UNHQ�QHGHQOHU൴�DoÕN�E൴U�úHN൴OGH�RUWD\D�
NRQXOPDVÕ�KkO൴QGH�NXUXOXúXQ�ED]Õ�E൴U൴POHU൴�NDSVDPGD�GH÷HUOHQG൴U൴OHE൴OHFHN-
NHQ��ED]Õ�E൴U൴POHU�NDSVDP�GkK൴O൴QH�DOÕQPD\DE൴OPHNWHG൴U��%HQ]HU�úHN൴OGH�NXUX-
OXúXQ�VDGHFH�EHO൴UO൴�K൴]PHWOHU൴Q൴�GkK൴O�HGHFHN�úHN൴OGH�GH�NDSVDP�GDUDOWÕODE൴O൴U��
.XUXOXú�EX�V�UHF൴�GDQÕúPDQOÕN�K൴]PHW൴�DOPDGDQ�NHQG൴�SHUVRQHO൴�൴OH�\�U�W�S�
\|QHWHFHN� ൴VH� EX� QRNWDGD� |QHPO൴� RODQ� NXUXOXúXQ� \DSÕVÕ�� E�\�NO�÷��� ൴ú� V�-
UHoOHU൴��E൴OJ൴�J�YHQO൴÷൴�KHGHIOHU൴��NXUXPVDO�E൴OJ൴� WHNQRORM൴OHU൴�\DSÕVÕ�YH� W�P�
EX�V�UHF൴�\�U�W�S�\|QHWHFHN�SHUVRQHO�VD\ÕVÕ�YH�Q൴WHO൴÷൴G൴U��1൴VSHWHQ�SHUVRQHO�
VD\ÕVÕQÕQ��E൴U൴POHúPHQ൴Q�YH�E൴OJ൴�YDUOÕNODUÕQÕQ�GDKD�ID]OD�ROGX÷X�YH�E൴OJ൴�WHN-
QRORM൴OHU൴�E൴U൴POHU൴Q൴Q�൴\൴�RUJDQ൴]H�HG൴OPHG൴÷൴�NXUXOXúODUGD��NXUXOXú�SHUVRQHO൴�
൴OH�%*<6�oDOÕúPDODUÕQÕQ�\�U�W�OPHV൴QGH�]RUOXNODUOD�NDUúÕODúÕODE൴OPHNWHG൴U���

%*<6� NDSVDPÕ� RODUDN� VDGHFH� %൴OJ൴� øúOHP� E൴U൴P൴� EHO൴UOHQG൴÷൴� GXUXPODUGD�
%*<6� NXUXOXPXQGD� DQD� RGDN� QRNWDVÕ� V|]� NRQXVX� E൴U൴P� RODFDNNHQ�� E൴OJ൴�
J�YHQO൴÷൴�NRQXVXQGD� ൴O൴úN൴O൴�ROGXNODUÕ�E൴U൴POHUGH�GH� ൴O൴úN൴GH�ROGXNODUÕ�NRQX�
KDNNÕQGD�%*<6� ൴OH� ൴OJ൴O൴� oDOÕúPDODUÕQ�\DSÕOPDVÕ�JHUHNPHNWHG൴U��%*<6¶Q൴Q�
VHUW൴I൴NDODQGÕUÕOPDVÕ�V�UHF൴QGH�GH�EX�NRQX�G൴NNDWH�DOÕQPDNWDGÕU��8OXVODUDUDVÕ�
DNUHG൴WH�RODQ�E൴U�VHUW൴I൴NDODQGÕUPD�NXUXOXúX�WDUDIÕQGDQ�VHUW൴I൴NDODQGÕUPD�GH-
QHW൴P൴�YH�VHUW൴I൴ND�DOÕQGÕNWDQ�VRQUD�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQÕS�VD÷ODQPDGÕ÷ÕQÕQ�
NRQWURO��RODQ�J|]HW൴P�GHQHW൴P൴�൴o൴Q�NXUXOXú�WDUDIÕQGDQ�%*<6�NDSVDPÕQD�DOÕ-
QDQ� W�P�E൴U൴POHUGH� GHQHW൴P� IDDO൴\HW൴� JHUoHNOHúW൴U൴OPHNWHG൴U��%X� GR÷UXOWXGD�
NXUXOXú�WDUDIÕQGDQ�EHO൴UOHQP൴ú�RODQ�%*<6�NDSVDPÕ��VHUW൴I൴NDQÕQ�DOÕQPDVÕ�YH�
DOÕQGÕNWDQ�VRQUD�V�UHNO൴O൴÷൴Q൴Q�VD÷ODQPDVÕ�QRNWDVÕQGD�GD�\DSÕODFDN�oDOÕúPDODU�
൴o൴Q�|QHP�DU]�HWPHNWHG൴U�

%*<6�NDSVDPÕQÕQ�W�P�NXUXOXú�RODUDN�EHO൴UOHQPHV൴��NXUXOXúXQ�E൴OJ൴�J�YHQO൴÷൴�
DQODPÕQGD� F൴GG൴� RUDQGD� J�YHQGH� ROPDVÕQÕ� VD÷OD\DE൴OHFHNNHQ��%*<6�NXUX-
OXúX�YH�൴úOHW൴P൴QGH�F൴GG൴�RUDQGD�oDOÕúPD�\DSÕOPDVÕQÕ�JHUHNW൴UHFHNW൴U��.DSVD-
PÕQ�VDGHFH�%൴OJ൴�øúOHP�E൴U൴P൴�RODUDN�EHO൴UOHQG൴÷൴�GXUXPODUGD�൴VH��EX�E൴U൴PGH�
EXOXQDQ�E൴OJ൴�YDUOÕNODUÕQÕQ�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕQD�\|QHO൴N�6WDQGDUWWD�\HU�
DODQ�oDOÕúPDODU�\DSÕODFDNNHQ��G൴÷HU�E൴U൴POHUGH�EXOXQDQ�E൴OJ൴�YDUOÕNODUÕQÕQ�J�-
YHQO൴÷൴��]HU൴QGH�6WDQGDUWWD�EHO൴UW൴OHQ�oDOÕúPDODU�\DSÕOPD\DFDNWÕU��2\VD��%൴OJ൴�
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øúOHP�E൴U൴POHU൴�KDU൴F൴QGHN൴�øQVDQ�.D\QDNODUÕ��+XNXN��øGDU൴�0DO൴�øúOHU�J൴E൴�E൴-
U൴POHUGH�GH�NXUXOXúD�D൴W�F൴GG൴�J�YHQO൴N�VHY൴\HV൴Q൴Q�DUWWÕUÕOPDVÕ�JHUHNHQ�E൴OJ൴�
YDUOÕNODUÕ�YDU�RODE൴OPHNWHG൴U��%*<6¶GH�WHPHO�RODQ�NXUXOXú�E൴OJ൴�YDUOÕNODUÕQÕQ�
EHO൴UOHQPHV൴��E൴OJ൴�YDUOÕNODUÕQD�\|QHO൴N�U൴VNOHU൴Q�WHVS൴W�HG൴OPHV൴��NDSVDP�Gk-
K൴O൴QGHN൴�E൴U൴POHUGH�൴o�WHWN൴N�IDDO൴\HWOHU൴Q൴Q�JHUoHNOHúW൴U൴OPHV൴�YH�VRQXoODUÕQ�
UDSRUD�ED÷ODQPDVÕ��WHVS൴W�HG൴OHQ�X\JXQVX]OXNODU�൴o൴Q�G�]HOW൴F൴�൴\൴OHúW൴U൴F൴�IDD-
O൴\HWOHU൴Q�EHO൴UOHQ൴S�V�UHNO൴�RODUDN�WDN൴E൴Q൴Q�\DSÕOPDVÕ��WHVS൴W�HG൴OHQ�U൴VNOHU൴Q�
�VW�\|QHW൴PH�VXQXOPDVÕ�YH�DOÕQDQ�NDUDUODUÕQ�X\JXODPD\D�NRQXOPDVÕGÕU��7�P�
EX�V�UHo��GHYDPOÕOÕ÷Õ�VD÷ODQPDVÕ�JHUHNHQ�YH�EHO൴UO൴�]DPDQ�DUDOÕ÷ÕQGD�V൴VWHPD-
W൴N�RODUDN�൴OHUOH\HQ�E൴U�V�UHoW൴U�

%*<6� NDSVDPÕQÕQ� JHQ൴ú� WXWXOXS� W�P� NXUXOXú� E൴U൴POHU൴Q൴Q� oDOÕúPDODUD� GkK൴O�
HG൴OG൴÷൴�GXUXPODUGD��NXUXOXúWD�%*<6�oDOÕúPDODUÕQÕQ�\�U�W�OPHV൴�YH�\|QHW൴OPH-
V൴�൴o൴Q�ROXúWXUXODQ�%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�\HU�DODQ�%*<6�hVW�<|QHW൴P��
%*<6�hVW�<|QHW൴P�7HPV൴OF൴V൴��%*<6�<|QHW൴F൴V൴�YH�%*<6�%൴U൴P�6RUXPOXOD-
UÕ�J൴E൴�UROOHUH�NXUXOXú�SHUVRQHO൴QGHQ�ROXúDQ��NRQX�൴OH�൴OJ൴O൴�\HWHU൴�NDGDU�E൴OJ൴V൴�
YH�IDUNÕQGDOÕ÷Õ�ROPD\DQ�N൴ú൴OHU�DWDQDE൴OPHNWHG൴U��%X�QHGHQOH��NXUXOXúXQ�NHQG൴�
SHUVRQHO൴�൴OH�\�U�WHFH÷൴�%*<6¶Q൴Q�NDSVDPÕQÕQ�JHQ൴ú�WXWXOPDVÕ��NDSVDPÕQ�GDU�
WXWXOPDVÕQD�J|UH�GDKD�ID]OD�൴ú�\�N��JHUHNW൴UPHV൴Q൴Q�\DQÕ�VÕUD�EDúNDFD�X\JXODPD�
]RUOXNODUÕQÕQ�PH\GDQD�JHOPHV൴QH�GH�QHGHQ�RODE൴OPHNWHG൴U��%XQODU�

'NQLN�,´[JSQNÕN�+FWPæSIFQæÕæ
�x %൴OJ൴�øúOHP�E൴U൴POHU൴QGH�J|UHYO൴�RODQ�SHUVRQHO�JHQHOO൴NOH�J|UHY�WDQÕP-
ODUÕ�JHUH÷൴�E൴OJ൴�YDUOÕNODUÕQÕQ�J�YHQO൴÷൴�NRQXVXQGD�EHO൴UO൴�RUDQGD�E൴OJ൴-
\H�VDK൴SW൴UOHU��*HUHN�DOPÕú�ROGXNODUÕ�H÷൴W൴POHU��JHUHNVH�PHVOH÷൴Q൴�൴FUD�
HGHUNHQ�NDUúÕODúWÕNODUÕ�ROXPVX]�GXUXPODU�%൴OJ൴�øúOHP�SHUVRQHO൴Q൴Q�E൴O-
J൴�J�YHQO൴÷൴�NRQXVXQGD�IDUNÕQGDOÕN�VHY൴\HOHU൴Q൴Q�DUWPDVÕQD�\DUGÕPFÕ�
ROPDNWDGÕU��%൴OJ൴�øúOHP�XQVXUODUÕ�RODQ�\D]ÕOÕP��V൴VWHP��D÷��YHU൴�WDEDQÕ�
YE�� W�P�NRQXODUGD�E൴OJ൴�J�YHQO൴÷൴�D\UÕ�D\UÕ�|QHPO൴�E൴U�KXVXV�RODUDN�
GH÷HUOHQG൴U൴OPHNWHG൴U�

�x %൴OJ൴�øúOHP�KDU൴F൴QGH�E൴U�E൴U൴PGH�J|UHY�DODQ�N൴ú൴OHU��JHQHOO൴NOH�\DSWÕ÷Õ�
YH�\|QHOG൴÷൴�oDOÕúPD�DODQÕ�൴W൴EDUÕ\OD�E൴OJ൴�V൴VWHPOHU൴�NRQXVXQGDQ�X]DN�
NDODQ�N൴ú൴OHU�ROXS��EX�N൴ú൴OHU൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGD�E൴OJ൴�YH�IDU-
NÕQGDOÕN�G�]H\OHU൴�\HWHUO൴�VHY൴\HGH�ROPDPDNWDGÕU�

�x .XUXOXúWD�J|UHYO൴�N൴ú൴OHU൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGDN൴�E൴OJ൴�YH�IDU-
NÕQGDOÕN�G�]H\OHU൴QH�ED÷OÕ�RODUDN��%*<6�NDSVDPÕQÕQ�VDGHFH�%൴OJ൴�
øúOHP�E൴U൴P൴�RODUDN�EHO൴UOHQG൴÷൴�GXUXPODUGD�V൴VWHP൴Q�NXUXOPDVÕ�YH�
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൴úOHW൴OPHV൴�� %*<6� NDSVDPÕQD� G൴÷HU� E൴U൴POHU൴Q� GH� GkK൴O� HG൴OPHV൴�
GXUXPXQD� J|UH� GDKD� NROD\� RODE൴OPHNWHG൴U�� d�QN�� %*<6� NXUXOX-
PXQGD��]HU൴QGH�GXUXODQ�HQ�|QHPO൴�QRNWDODUGDQ�E൴U൴V൴��N൴ú൴OHU൴Q�E൴OJ൴�
J�YHQO൴÷൴� NRQXVXQGD� E൴OJ൴� YH� IDUNÕQGDOÕN� G�]H\OHU൴Q൴Q� DUWWÕUÕOPDVÕ�
KXVXVXGXU��%X�NRQX�൴o൴Q�EHO൴UO൴�G|QHPOHUGH�IDUNÕQGDOÕN�NRQXVXQGD�
H÷൴W൴POHU൴Q�YHU൴OPHV൴�JHUHNPHNWHG൴U��.൴ú൴OHU൴Q�\HWHUO൴�E൴OJ൴�J�YHQO൴-
÷൴�IDUNÕQGDOÕ÷ÕQD�HU൴úPHV൴�KkO൴QGH�%*<6�V�UHoOHU൴Q൴Q�NXUXOPDVÕ�YH�
൴úOHW൴OPHV൴�E൴U�KD\O൴�NROD\�RODFDNWÕU��d�QN��N൴ú൴OHU��E൴OJ൴�YDUOÕNODUÕQÕ�
NXOODQÕUNHQ�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGD�GDKD�G൴NNDWO൴�GDYUDQDFDN�YH�
EX� VD\HGH� E൴OJ൴� J�YHQO൴÷൴� VD÷ODQPDVÕ� KXVXVXQGD� |QHPO൴� E൴U� DGÕP�
DWÕOPÕú�RODFDNWÕU�

',>8�4WLFSN_FX^TS�>FUæXæ
�x %*<6�NDSVDPÕQD�VDGHFH�%൴OJ൴� øúOHP�E൴U൴P൴Q൴Q�DOÕQGÕ÷Õ�GXUXPODUGD�
%*<6�RUJDQ൴]DV\RQ�\DSÕVÕ�GD�JHQHOO൴NOH�EX�E൴U൴PGH�J|UHY�\DSDQ�\|-
QHW൴F൴�YH�SHUVRQHOGHQ�ROXúPDNWDGÕU��3HUVRQHO൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQX-
VXQGDN൴�E൴OJ൴�YH�IDUNÕQGDOÕN�G�]H\OHU൴QH�EHQ]HU�úHN൴OGH�%*<6�RUJD-
Q൴]DV\RQ�\DSÕVÕQGD�\HU�DODQ�N൴ú൴OHU൴Q�E൴OJ൴�YH�IDUNÕQGDOÕN�G�]H\OHU൴Q൴Q�
\�NVHN� ROXúX� GD� V�UHoOHU൴Q� ROXúWXUXOPDVÕ� YH� ൴úOHW൴OPHV൴� NRQXVXQGD�
NROD\OÕN�VD÷OD\DE൴OPHNWHG൴U�

�x .DSVDPD�W�P�E൴U൴POHU൴Q�GkK൴O�HG൴OPHV൴�KkO൴QGH�RUJDQ൴]DV\RQ�\DSÕ-
VÕQGD�%൴OJ൴� øúOHP� E൴U൴P൴� \|QHW൴F൴V൴� YH� SHUVRQHO൴Q൴Q� GÕúÕQGD� N൴ú൴OHU�
GH� \HU� DODFDNWÕU�� 3HUVRQHO൴Q� E൴OJ൴� J�YHQO൴÷൴� NRQXVXQGDN൴� E൴OJ൴� YH�
IDUNÕQGDOÕN�G�]H\OHU൴Q൴Q�G�ú�N�ROXúXQGD�NRQX�E൴UH\VHO� VÕNÕQWÕODUÕQ�
J൴GHU൴OPHV൴\OH� o|]�POHQHE൴OHFHN� ൴NHQ�� �VW� \|QHW൴P൴Q� E൴OJ൴� YH� IDU-
NÕQGDOÕN�G�]H\OHU൴Q൴Q�G�ú�N�ROXúX��NXUXOXúXQ�E൴OJ൴�J�YHQO൴÷൴�NRQX-
VXQGDN൴�KHGHIOHU൴Q൴�E൴OH�GH÷൴úW൴UHE൴OHFHN�Q൴WHO൴NWH�RODE൴OPHNWHG൴U��%X�
GXUXPODUGD�N൴ú൴OHU൴Q� ൴NQD�HG൴OPHV൴�NRQXVXQGD�E൴UWDNÕP�]RUOXNODUOD�
NDUúÕODúÕODE൴OPHNWHG൴U�� %*<6� NXUXOXPXQXQ� KHU� DúDPDVÕQGD� ൴OJ൴O൴�
EHOJHOHU�൴o൴Q�\|QHW൴PGHQ�RQD\�DOÕQPDVÕ�JHUHNW൴÷൴QGHQ��EX�DúDPDGD�
NRQXODUÕQ�JHUHNO൴O൴÷൴Q൴Q�YH�QHGHQOHU൴Q൴Q�V�UHNO൴�RODUDN�\|QHW൴PGHN൴�
N൴ú൴OHUH�GHWD\OÕ�RODUDN�൴]DK�HG൴OPHV൴�JHUHNPHNWHG൴U��%*<6�NXUXOX-
PX� YH� ൴úOHW൴OPHV൴QGH� NXUXOXúXQ� �VW� \|QHW൴P൴Q൴Q� EX� NRQX\D� GH÷HU�
YHUPHV൴�YH�GHVWHNOHPHV൴�V�UHF൴�NROD\ODúWÕUDE൴OHFHNNHQ��NRQX\X�\H-
WHU൴�NDGDU�|QHPVHPHPHV൴�YH�GHVWH÷൴Q൴�K൴VVHWW൴UPHPHV൴�V�UHF൴�F൴GG൴�
RUDQGD�]RUODúWÕUDFDNWÕU�
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;FWQæP�[J�7NXP�*S[FSYJWQJWN
�x 9DUOÕN�NXUXOXú�൴o൴Q�GH÷HU൴�RODQ�YH�NRUXQPDVÕ�JHUHNHQ�KHU�úH\G൴U�>��@��
%*<6�NDSVDPÕ�EHO൴UOHQG൴NWHQ�VRQUD�YDUOÕN�HQYDQWHU൴�oÕNDUÕOÕU�YH�U൴VN�GH-
÷HUOHQG൴UPHV൴�YDUOÕNODU��]HU൴QGHQ�JHUoHNOHúW൴U൴O൴U��%*<6�NDSVDPÕ�JHQ൴ú�
WXWXOGX÷X�GXUXPODUGD��NDSVDPGD�\HU�DODQ�W�P�E൴U൴POHUGH�%*<6�V�UHo-
OHU൴QGH�J|UHYO൴�N൴ú൴OHU൴Q�YDUOÕN�HQYDQWHU൴Q൴Q�J�QFHO�WXWXOPDVÕ�NRQXVXQ-
GD�\HWHUO൴�|]HQ൴�J|VWHUPHV൴�JHQHOO൴NOH�GDKD�]RUGXU��.XUXOXúWD�E൴U൴POHU�
DUDVÕ�SHUVRQHO�V൴UN�ODV\RQXQ�oRN�ROGX÷X�YH�YDUOÕN�HQYDQWHU൴Q൴Q�PDQXHO�
WDN൴E൴Q൴Q�\DSÕOGÕ÷Õ�GXUXPODUGD��E൴U൴POHUH�D൴W�YDUOÕN�HQYDQWHUOHU൴Q൴Q�J�Q-
FHOO൴÷൴Q൴Q�VD÷ODQPDVÕ�E൴U�KD\O൴�]RUODúPDNWD�YH�SHUVRQHO൴Q�൴Q൴V൴\DW൴I൴QH�
NDODFDN�KkOH�JHOHE൴OPHNWHG൴U��6|]�NRQXVX�E൴U൴POHUGH�oDOÕúDQ�SHUVRQHO൴Q�
YDUOÕN�HQYDQWHU൴Q൴Q�J�QFHO�WXWXOPDVÕQGD�൴KPDOF൴�GDYUDQÕúODUÕ�oRN�F൴GG൴�
\HQ൴�U൴VNOHU൴Q�RUWD\D�oÕNPDVÕQD�QHGHQ�RODE൴OPHNWHG൴U��'ROD\ÕVÕ\OD�E൴OJ൴�
YDUOÕNODUÕQD�J|UH�EHO൴UOHQHQ�U൴VN�HQYDQWHU൴�GH�J�QFHOO൴÷൴Q൴�\൴W൴UHE൴OPHN-
WHG൴U�� %D]HQ� N൴ú൴OHU� EX� ൴KPDOGHQ� ]൴\DGH� NRQXQXQ� |QHPO൴� ROPDGÕ÷ÕQÕ�
G�ú�QHUHN�N|W��Q൴\HW�EDUÕQGÕUPDGDQ�YDUOÕN�YH� U൴VN�HQYDQWHU൴Q൴Q�J�Q-
FHOOHúW൴U൴OPHPHV൴QH�QHGHQ�RODE൴O൴U��$QFDN�N൴ú൴OHU൴Q�E൴U൴POHU൴�QH]G൴QGH�
|QHPV൴]�RODUDN�\RUXPODGÕ÷Õ�NRQXODU��%*<6�E൴U�E�W�Q�RODUDN�GH÷HUOHQ-
G൴U൴OG൴÷൴QGH�oRN�|QHPO൴�RODE൴OPHNWHG൴U��%*<6¶Q൴Q�E�W�QVHO�RODUDN�GH-
÷HUOHQG൴U൴OHE൴OPHV൴�൴o൴Q�൴VH�NDSVDPD�GkK൴O�HG൴OHQ�W�P�E൴U൴POHUH�൴O൴úN൴Q�
V�UHoOHU൴Q�HQWHJUH�E൴U�úHN൴OGH�oDOÕúPDVÕ�JHUHNO൴G൴U��%XQXQ� ൴o൴Q�%*<6�
V�UHoOHU൴QGH�\HU�DODFDN�RUJDQ൴]DV\RQ�\DSÕVÕQGDN൴�N൴ú൴OHU൴Q�JHUHNO൴�VD\Õ�
YH�൴ú൴Q�JHUHNW൴UG൴÷൴�Q൴WHO൴NWH�ROPDVÕ�JHUHNO൴G൴U��7�P�N൴ú൴OHU൴Q�%*<6�V�-
UHoOHU൴QGH�\HWHUO൴�|]HQ൴�J|VWHUPHV൴�GXUXPXQGD��V�UHoOHU൴Q�HQWHJUDV\RQX�
VD÷ODQDUDN�%*<6�KHGHIOHU൴QH�GDKD�൴\൴�úHN൴OGH�XODúÕODE൴OHFHNW൴U�

'´WTPWFYNP�*SLJQQJW
�x 0H\GDQD�JHOHQ�HQ�|QHPO൴� ]RUOXNODUGDQ�E൴U൴V൴�GH�E�URNUDV൴G൴U��.DS-
VDPÕQ� JHQ൴ú� WXWXOPDVÕ\OD�� %*<6� RUJDQ൴]DV\RQ� \DSÕVÕQÕQ� \DQÕ� VÕUD�
V�UHF൴Q�ROXúWXUXOPDVÕ�YH�൴úOHW൴OPHV൴QGH�E൴UoRN�IDUNOÕ�E൴U൴PGHQ�N൴ú൴OHU�
J|UHYO൴� RODFDNODUGÕU��.DSVDPÕQ�%൴OJ൴� øúOHP� E൴U൴P൴� RODUDN� GDUDOWÕOGÕ-
÷Õ�GXUXPODUGD�N൴ú൴OHU൴Q�WHN�E൴U�SD\GDGD�EXOXúDE൴OPHV൴Q൴Q�GDKD�NROD\�
ROPDVÕ�PXKWHPHOG൴U��d�QN��%*<6�NDSVDPÕQGD�\HU�DODQ�E൴OJ൴�J�YHQ-
O൴÷൴QH�൴O൴úN൴Q�NRQXODU�JHQHO�RODUDN�oR÷XQOXN�WDUDIÕQGDQ�NDEXO�J|UP�ú�
NRQXODUGÕU��$QFDN�IDUNOÕ�DODQ�YH�PHVOHNOHUGHQ�N൴ú൴OHU൴Q�E൴OJ൴�J�YHQO൴÷൴�
NRQXVXQGD�E൴U�SD\GDGD�EXOXúDE൴OPHV൴�]RU�RODE൴OPHNWHG൴U�
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�x %*<6¶Q൴Q�%൴OJ൴�øúOHP�E൴U൴P൴�KDU൴F൴QGHN൴�E൴U൴POHUGH�GH�൴úOHW൴OPHV൴�JH-
UHNW൴÷൴QGHQ�൴OJ൴O൴�E൴U൴POHU൴Q�\|QHW൴F൴OHU൴Q൴Q�GH�NRQX\D�GkK൴O�ROPDVÕ�YH�
E൴U൴P൴�൴OH�൴OJ൴O൴�NRQXODUGD�JHUHNO൴�RQD\ODUÕ�YHUPHV൴�JHUHNPHNWHG൴U��$Q-
FDN�V|]�NRQXVX�E൴U൴P�\|QHW൴F൴OHU൴Q൴Q�%*<6�V�UHoOHU൴Q൴��RUJDQ൴]DV\RQ�
\DSÕVÕQGD�J|UHY�\DSDQ�N൴ú൴OHU�NDGDU�E൴OHPHG൴÷൴QGHQ��E൴U൴P൴�GkK൴O൴QGH�
GH÷HUOHQG൴U൴OHQ� E൴OJ൴� J�YHQO൴÷൴� NRQXODUÕQÕ� NHQG൴V൴QH� \|QHOW൴OHQ� E൴UHU�
WHKG൴W�RODUDN�DOJÕOD\DE൴OPHNWHG൴U��%XQXQ�VRQXFX�RODUDN�GD�൴OJ൴O൴�EHOJH-
OHU൴Q�RQD\ODQPDVÕ�YH�V�UHF൴Q�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQPDVÕ�NRQXVXQGD�]RU-
OXNODU�oÕNDE൴OPHNWHG൴U��.DSVDPD�GkK൴O�HG൴OHQ�KHU�E൴U൴P�\|QHW൴F൴V൴Q൴Q�EX�
úHN൴OGH�NRQX\X�DQODPDVÕ�൴o൴Q�JHoHQ�]DPDQ�G൴NNDWH�DOÕQGÕ÷ÕQGD�E�URNUD-
W൴N�HQJHOOHU൴Q�%*<6�V�UHoOHU൴Q൴�QH�GHQO൴�HWN൴OHG൴÷൴�RUWD\D�oÕNPDNWDGÕU�

�x %*<6�V�UHoOHU൴Q൴Q�ROXúWXUXOPDVÕ�YH�൴úOHW൴OPHV൴QGH�NXUXOXúWD�J|UHYO൴�
W�P� SHUVRQHOH� E൴UWDNÕP� J|UHYOHU� G�úHFH÷൴QGHQ�� SHUVRQHO൴Q� \DSPD-
VÕ�JHUHNHQ൴�D\QÕ�|]HQGH�YH�E൴W൴UPHV൴�JHUHNHQ�]DPDQGD�\DSDPDPDVÕ�
YH\D�\DSPDPDVÕ�� E൴U൴P�\|QHW൴F൴OHU൴Q൴Q�\DQÕ� VÕUD�� E൴U൴POHUGH�J|UHYO൴�
SHUVRQHO�൴o൴QGH�E൴U�E�URNUDW൴N�HQJHO�ROXúWXUDE൴OPHNWHG൴U��$\QÕ�úHN൴OGH�
E�URNUDW൴N�HQJHOOHUGH�HQ�ID]OD�UROH�VDK൴S�RODQODUGDQ�E൴U൴V൴�GH�RUJDQ൴-
]DV\RQ�\DSÕVÕQGD�\HU�DODQ�N൴ú൴OHUG൴U��%X�N൴ú൴OHU�GH�%*<6�V�UHoOHU൴Q൴Q�
NXUXOPDVÕ� YH� ൴úOHW൴OPHV൴QGH� ൴úOHU൴Q� DNVDPDVÕQD� QHGHQ� RODFDN� WDYÕU-
ODU� VHUJ൴OH\HE൴OPHNWHG൴U��'ROD\ÕVÕ\OD�� JHUHN� RUJDQ൴]DV\RQ� \DSÕVÕQGD�
\HU� DODQ� N൴ú൴OHU�� JHUHNVH� E൴U൴POHUGH� J|UHYO൴� RODQ� N൴ú൴� YH� \|QHW൴F൴OHU�
%*<6¶Q൴Q�NDSVDPÕQÕQ�JHQ൴ú�WXWXOPDVÕQGD�E�URNUDW൴N�HQJHOOHU൴Q�ROXú-
PDVÕQD�QHGHQ�RODE൴OPHNWHG൴UOHU��.DSVDPD�GkK൴O�HG൴OHQ�E൴U൴P�YH�K൴]-
PHW�VD\ÕVÕ�DUWWÕNoD��V�UHoWH�J|UHY�DODFDN�N൴ú൴�VD\ÕVÕQÕQ�DUWPDVÕQD�ED÷OÕ�
RODUDN�E�URNUDW൴N�HQJHOOHU൴Q�DUWDFD÷ÕQGDQ�EDKVHG൴OHE൴O൴U�

åĒ�8´WJ�QJWNSNS�*SYJLWFX^TSZ
�x %*<6� V�UHoOHU൴Q൴Q� X\JXODQPDVÕQGDN൴� ]RUOXNODUGDQ� E൴U� G൴÷HU൴� GH� ൴ú�
V�UHoOHU൴Q൴Q� HQWHJUDV\RQXQGD� PH\GDQD� JHOHQ� E൴UWDNÕP� ]RUOXNODUGÕU��
.XUXOXúODUÕQ� VDK൴S� ROGXNODUÕ� E൴OJ൴� YDUOÕNODUÕ� V�UHNO൴� GH÷൴ú൴NO൴N� J|V-
WHUG൴÷൴QGHQ��NXUXOXú�൴oHU൴V൴QGHN൴�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGDN൴�U൴VNOHU�
GH�V�UHNO൴�GH÷൴úPHNWHG൴U��7�P�EXQODUÕQ�WDN൴E൴Q൴Q�VD÷OÕNOÕ�E൴U�úHN൴OGH�
\DSÕODE൴OPHV൴�൴o൴Q�W�P�V�UHoOHU൴Q�HQWHJUH�E൴U�úHN൴OGH�HOH�DOÕQPDVÕ�JH-
UHNPHNWHG൴U�

�x %*<6�NDSVDPÕQÕQ�VDGHFH�%൴OJ൴�øúOHP�E൴U൴P൴�RODUDN�EHO൴UOHQG൴÷൴�GX-
UXPODUGD�V�UHoOHU൴Q�HQWHJUH�HG൴OPHV൴�GDKD�NROD\GÕU��%*<6�൴ONHOHU൴Q-
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GHQ�E൴U൴�RODQ�J|UHYOHU�D\UÕOÕ÷Õ�SUHQV൴E൴QH�ED÷OÕ�RODUDN�� W�P�SHUVRQHO�
J|UHYOHU൴�൴OH�൴OJ൴O൴�RUWD\D�oÕNDQ�\D�GD�GH÷൴ú൴NO൴N�J|VWHUHQ�E൴OJ൴�YDUOÕN-
ODUÕ�NRQXVXQGD�൴OJ൴O൴�E൴OJ൴�YDUOÕ÷ÕQÕQ�YDUOÕN�HQYDQWHU൴QH�HNOHQPHV൴�\D�
GD�GH÷൴úW൴U൴OPHV൴�KXVXVXQGD�JHUHNO൴�E൴OJ൴OHQG൴UPHOHU൴�\DSDFDNWÕU��%X�
VD\HGH�%൴OJ൴� øúOHP�E൴U൴P൴�GkK൴O൴QGH�RUWD\D� oÕNDQ�\HQ൴� U൴VNOHU൴Q� U൴VN�
HQYDQWHU൴QGH�\HU�DOPDVÕ�VD÷ODQPÕú�RODFDNWÕU�

å��9JYPNP�8´WJHN
�x %*<6�V�UHoOHU൴Q൴Q�HQ�|QHPO൴OHU൴QGHQ�E൴U൴V൴�൴o�WHWN൴N�V�UHF൴G൴U��øo�WHW-
N൴N��൴o�WHWN൴N�H÷൴W൴P൴Q൴�EDúDUÕ\OD�WDPDPOD\DQ�NXUXOXú�SHUVRQHO൴�WDUD-
IÕQGDQ�JHUoHNOHúW൴U൴O൴U��6|]�NRQXVX�H÷൴W൴POHU�JHQHOGH�E൴OJ൴� V൴VWHPOH-
U൴�NRQXVXQGD�JHQHO�E൴OJ൴OHUH�VDK൴S�ROPDODUÕ�EDNÕPÕQGDQ�%൴OJ൴� øúOHP�
SHUVRQHO൴�WDUDIÕQGDQ�GDKD�NROD\�E൴U�úHN൴OGH�JHo൴OHE൴OPHNWHG൴U��*HQHO�
E൴OJ൴�V൴VWHPOHU൴�E൴OJ൴�VHY൴\HV൴�G�ú�N�RODQ�SHUVRQHO�EX�H÷൴W൴POHUGH�E൴-
UD]�GDKD�]RUODQDE൴OPHNWHG൴U��%*<6�NDSVDPÕQÕQ�%൴OJ൴�øúOHP�E൴U൴P൴�൴OH�
GDU�WXWXOGX÷X�GXUXPODUGD�EX�H÷൴W൴POHU൴�DODQ�N൴ú൴�VD\ÕVÕ�D]�RODFD÷ÕQGDQ�
H÷൴W൴P൴Q�GDKD�HWN൴O൴�RODE൴OHFH÷൴�GH÷HUOHQG൴U൴OHE൴O൴U��$\UÕFD�%൴OJ൴�øúOHP�
SHUVRQHO൴�KDU൴F൴QGHN൴�SHUVRQHO൴Q�JHUoHNOHúW൴UHFH÷൴�൴o�WHWN൴N�IDDO൴\HW൴-
Q൴Q�HWN൴QO൴÷൴�GH�VRUJXODQPDOÕGÕU�

�x .DSVDPÕQ� JHQ൴ú� WXWXOGX÷X� GXUXPODUGD� ൴o� WHWN൴NOHU൴� JHUoHNOHúW൴UHQ�
WHWN൴No൴OHU�NRQXODUÕ�IDUNOÕ�E൴o൴POHUGH�HOH�DODE൴O൴UOHU��7HWN൴NOHU൴Q�IDUNOÕ�
úHN൴OGH�HOH�DOÕQPDVÕ�VRQXFX�WHWN൴N�UDSRUODUÕ�GD�IDUNOÕ�IRUPDWODUGD�ROD-
E൴OPHNWHG൴U��%X�NRQXGD�GD�W�P�൴o�WHWN൴No൴OHU൴Q�WHN�E൴U�SD\GDGD�EXOXúD-
E൴OPHV൴�JHQHOGH�]RUGXU��$\QÕ�úHN൴OGH�E൴U൴POHU൴Q�J|UHY�DODQODUÕQD�J|UH�
IDUNOÕ�൴ú�V�UHoOHU൴Q൴Q�YDUOÕ÷Õ�GD�൴o�WHWN൴N�V�UHoOHU൴Q൴�]RUODúWÕUPDNWDGÕU�

)´_JQYNHN�[J�å^NQJĒYNWNHN�+FFQN^JYQJWNS�9FPNGN
�x øo�WHWN൴N�IDDO൴\HW൴�VRQUDVÕQGD�WHVS൴W�HG൴OHQ�X\JXQVX]OXNODUD�൴O൴úN൴Q�G�-
]HOW൴F൴�YH� ൴\൴OHúW൴U൴F൴� IDDO൴\HWOHU� WDQÕPODQPDNWDGÕU��.DSVDPÕQ�GDU� WX-
WXOGX÷X�YH�VDGHFH�%൴OJ൴�øúOHP�E൴U൴P൴�SHUVRQHO൴�YH�\|QHW൴F൴V൴Q൴Q�DNW൴I�
RODUDN�\HU�DOGÕ÷Õ�GXUXPGD�� WDQÕPODQDQ�G�]HOW൴F൴�YH� ൴\൴OHúW൴U൴F൴� IDDO൴-
\HWOHU൴Q�WDN൴E൴Q൴Q�\DSÕOPDVÕ��V|]�NRQXVX�IDDO൴\HW�൴o൴Q�DNV൴\RQ�VRUXP-
OXODUÕQÕQ�DWDQPDVÕ��X\JXQVX]OX÷XQ�GXUXPXQXQ�V�UHNO൴�WDN൴S�HG൴OPHV൴��
X\JXQVX]OX÷XQ� NDSDWÕOPDVÕ� YH� ൴P]D�RQD\� V�UHoOHU൴Q൴Q� \�U�W�OPHV൴�
KHP�oRN�GDKD�NROD\�KHP�GH� ]DPDQGDQ� WDVDUUXI� VD÷ODPDN�YH� WHVS൴W�
HG൴OHQ�X\JXQVX]OXN�NXUXOXú�൴o൴Q�E�\�N�E൴U�WHKG൴GH�G|Q�úPHGHQ�|Q-
OHP�DOPDN�DGÕQD�oRN�|QHPO൴G൴U�
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>®SJYNRNS�,®_IJS�,J�NWRJ�9TUQFSYæQFWæ
�x %*<6�NDSVDPÕQGD�JHUoHNOHúW൴U൴OHQ�W�P�oDOÕúPDODU�QHW൴FHV൴QGH�U൴VN�GH-
UHFHV൴�NXUXOXúXQ�EHO൴UOHP൴ú�ROGX÷X�U൴VN�\|QHW൴P�SURVHG�U�QH�J|UH�\�N-
VHN�RODUDN�EHO൴UOHQHQ� U൴VNOHU�\|QHW൴P൴Q�J|]GHQ�JHo൴UPH� WRSODQWÕVÕQGD�
GH÷HUOHQG൴UPHN��]HUH��VW�\|QHW൴PH�VXQXOPDNWDGÕU��hVW�\|QHW൴P� WDUD-
IÕQGDQ�GH÷HUOHQG൴UPH�\DSÕODUDN�WHVS൴W�HG൴OHQ�U൴VN൴Q�RUWDGDQ�NDOGÕUÕOPDVÕ�
YH\D�D]DOWÕOPDVÕ�DPDFÕ\OD�DOÕQDE൴OHFHN�|QOHPOHU�EHO൴UOHQPHNWHG൴U��.DS-
VDPÕQ�JHQ൴ú�WXWXOGX÷X�GXUXPGD�%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�WDQÕPOÕ�
RODQ��VW�\|QHW൴P�UROOHU൴QGH�%൴OJ൴�øúOHP�E൴U൴P൴�KDU൴F൴QGHN൴�G൴÷HU�E൴U൴P�
SHUVRQHO൴�YH�\|QHW൴F൴OHU൴�\HU�DODFD÷Õ�൴o൴Q�\|QHW൴P൴Q�J|]GHQ�JHo൴UPH�WRS-
ODQWÕODUÕQÕ�RUJDQ൴]H�HWPHN��úHIIDI�YH�REMHNW൴I�E൴U�úHN൴OGH�PHYFXW�GXUXPX�
SD\ODúPDN�YH�WDUWÕúPDN��HWN൴O൴�NDUDUODU�DODE൴OPHN�]RUODúPDNWDGÕU�

)NÕJW�3JIJSQJW

%൴OJ൴�øúOHP�E൴U൴POHU൴Q൴Q�RUJDQ൴]DV\RQXQD�\|QHO൴N�O൴WHUDW�UH�JHoP൴ú�E൴UoRN�oDOÕú-
PD�EXOXQPDNWDGÕU��%൴OJ൴�øúOHP�E൴U൴POHU൴Q൴Q�RUJDQ൴]H�HG൴OPHV൴�JHQHOO൴NOH�O൴WHUD-
W�UH�JHoP൴ú�oDOÕúPDODU�ED]�DOÕQDUDN�JHUoHNOHúW൴U൴OPHNWHG൴U��,6$&$��,QIRUPDW൴RQ�
6\VWHPV�$XG൴W�DQG�&RQWURO�$VVRF൴DW൴RQ��YH�,7*,��,7�*RYHUQDQFH�,QVW൴WXWH��WDUD-
IÕQGDQ�\D\ÕPODQDQ�&2%,7����%൴OJ൴�YH�øOJ൴O൴�7HNQRORM൴OHU�൴o൴Q�.RQWURO�+HGHIOHU൴��
oHUoHYHV൴�EX�oDOÕúPDODUD�E൴U�|UQHN�RODUDN�YHU൴OHE൴O൴U��%X�W൴S�oHUoHYH�PRGHOOH-
U൴Q�X\JXODQGÕ÷Õ�NXUXOXúODUGD�%*<6�V�UHoOHU൴Q൴Q�X\JXODQPDVÕ�ED]Õ�NROD\OÕNODU�
VD÷OD\DE൴OPHNWHG൴U��$QFDN�E൴UO൴NWH�X\JXODQPDVÕQÕQ�ED]Õ�GH]DYDQWDMODUÕ�GD�ROD-
E൴OPHNWHG൴U�>�@��%X�W൴S�PRGHOOHUOH�൴OJ൴O൴�E൴UoRN�oDOÕúPD�|UQH÷൴�EXOXQGX÷XQGDQ�
NXUXOXúWD�X\JXODQDQ�E൴OJ൴�V൴VWHPOHU൴�RUJDQ൴]DV\RQ�\DSÕVÕ�൴OH�൴OJ൴O൴�E൴UoRN�E൴OJ൴�
E൴U൴N൴P൴QH�VDK൴S�ROXQPDVÕ�P�PN�Q�RODE൴OPHNWHG൴U��%X�E൴OJ൴�E൴U൴N൴P൴�൴OH�JHQHO�
NDEXO�J|UP�ú�NXUDOODU�%൴OJ൴�øúOHP�E൴U൴POHU൴QFH�NROD\OÕNOD�X\JXODQDE൴OPHNWHG൴U��
.XUXOXúODUGD�EXOXQDQ�G൴÷HU�E൴U൴POHU��JHQHOO൴NOH�EHO൴UO൴�E൴U�RGDN�QRNWDVÕQGD�WRS-
ODQDPDGÕ÷ÕQGDQ�%൴OJ൴� øúOHP�E൴U൴POHU൴�NDGDU�EHQ]HU�\DSÕODUGD�RODPDPDNWDGÕU��
%X�QHGHQOH�V|]�NRQXVX�E൴U൴POHUGH�J|UHY�\DSDQ�SHUVRQHO�URO�YH�VRUXPOXOXNODUÕQÕ�
%൴OJ൴�øúOHP�SHUVRQHO൴�NDGDU�൴\൴�D\ÕUW�HGHPH\HE൴O൴UOHU�

%*<6�NDSVDPÕQD�%൴OJ൴� øúOHP�E൴U൴P൴�KDU൴F൴QGHN൴�E൴U൴POHU൴Q�GH�GkK൴O� HG൴OPH-
V൴�VRQXFX��EX�E൴U൴POHU൴Q�JHQHO�NDEXO�J|UP�ú�RUJDQ൴]DV\RQ�\DSÕVÕQD�VDK൴S�RODQ�
%൴OJ൴�øúOHP�E൴U൴POHU൴QH�J|UH�GDKD�VSHV൴I൴N�RUJDQ൴]H�HG൴OPHOHU൴�QHGHQ൴\OH��%*<6�
V�UHoOHU൴Q൴Q�EX�E൴U൴POHUGH�JHUoHNOHúW൴U൴OPHV൴�൴úOHU൴�]RUODúWÕUDE൴OPHNWHG൴U��.DS-
VDP�EX�úHN൴OGH�JHQ൴ú�WXWXOGX÷X�GXUXPODUGD�NDSVDPD�GkK൴O�HG൴OHQ�KHU�E൴U�E൴U൴-
P൴Q�൴ú�V�UHoOHU൴QGH�E൴OJ൴�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕQD�\|QHO൴N�oDOÕúPDODUÕQ�D\UÕ�
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D\UÕ�|]HQOH�oDOÕúÕOPDVÕ�JHUHNPHNWHG൴U��øú�V�UHoOHU൴Q൴Q�KHU�E൴U�NXUXOXúWD�YH�KHU�
E൴U�E൴U൴PGH� IDUNOÕ�ROPDVÕ� V�UHoOHUGH�NXOODQÕODQ�E൴OJ൴OHU൴Q�J�YHQO൴NOHU൴Q൴Q� VD÷-
ODQPDVÕQÕ�]RUODúWÕUDE൴OPHNWHG൴U��%*<6�NDSVDPÕQÕQ�VDGHFH�%൴OJ൴� øúOHP�E൴U൴P൴�
RODFDN�úHN൴OGH�GDU�WXWXOPDVÕQGD�൴VH�%൴OJ൴�øúOHP�E൴U൴POHU൴QGH�VWDQGDUW�\DSÕODUÕQ�
YDU�ROPDVÕ�QHGHQ൴\OH�൴ú�V�UHoOHU൴Q൴Q�EHQ]HU�ROPDVÕ�VD\HV൴QGH�E൴OJ൴�J�YHQO൴÷൴Q൴Q�
VD÷ODQPDVÕQD�\|QHO൴N�oDOÕúPDODU�GD�EHQ]HUO൴N� WDúÕPDNWDGÕU��%|\OHO൴NOH�NDSVD-
PÕQ�GDU�WXWXOGX÷X�oDOÕúPDODU�GDKD�NROD\�E൴U�úHN൴OGH�JHUoHNOHúW൴U൴OHE൴OPHNWHG൴U�

%*<6�NDSVDPÕQÕQ�GDU�YH\D�JHQ൴ú� WXWXOPDVÕQÕQ�HWN൴�HWW൴÷൴�E൴U�G൴÷HU�NRQXGD�
PDO൴\HWW൴U�� .DSVDPÕQ� VDGHFH� %൴OJ൴� øúOHP� E൴U൴P൴� ൴OH� VÕQÕUOÕ� NDOGÕ÷Õ� GXUXPGD�
%*<6�V�UHoOHU൴Q൴Q�ROXúWXUXOPDVÕ�VDGHFH�EX�E൴U൴PGH�JHUoHNOHúW൴U൴OHFH÷൴�൴o൴Q�
D\UÕODFDN� ND\QDN�P൴NWDUÕ� GDKD� D]� RODFDNWÕU��$QFDN� NDSVDPÕQ� W�P�NXUXOXúX�
൴oHUHFHN�úHN൴OGH�EHO൴UOHQPHV൴�GXUXPXQGD��%*<6�V�UHoOHU൴�W�P�NDSVDP�GkK൴-
O൴QGHN൴�E൴U൴POHUGH�JHUoHNOHúW൴U൴OHFH÷൴QGHQ�D\UÕODFDN�ND\QDN�P൴NWDUÕ�GD�EHO൴U-
OHQHQ�NDSVDPOD�GR÷UX�RUDQWÕOÕ�RODUDN�DUWDFDNWÕU���

������843:��;*�)*Ô*71*3)å72*1*7

.XUXOXúODU��E൴OJ൴�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕ�DPDFÕ\OD�E൴UoRN�oDOÕúPD�\DSPDNWD�
YH�ND\QDN�D\ÕUPDNWDGÕUODU��'�Q\D�oDSÕQGD�E൴U�E൴OJ൴�J�YHQO൴÷൴�VWDQGDUGÕ�RODUDN�
NDEXO�HG൴OHQ�,62�,(&�������6WDQGDUGÕ��NXUXOXúODUÕQ�E൴OJ൴�J�YHQO൴÷൴�KHGHIOHU൴-
Q൴�E൴U�G�]HQ�HúO൴÷൴QGH�JHUoHNOHúW൴UPHOHU൴�൴o൴Q�E൴U�DOW\DSÕ�VXQPDNWDGÕU�

6WDQGDUWWD�EHO൴UW൴OHQ�%*<6�NXUXOXP�YH� ൴úOHW൴P�DúDPDODUÕ�G�]HQO൴�E൴U� úHN൴O-
GH�\HU൴QH�JHW൴U൴OG൴÷൴�WDNG൴UGH��NXUXOXúODU�E൴OJ൴�J�YHQO൴÷൴�DoÕVÕQGDQ�|QHPO൴�E൴U�
DGÕP�DWPÕú�RODFDNODUGÕU��.XUXOXúODUÕQ�VDK൴S�ROGXNODUÕ�E൴OJ൴�YDUOÕNODUÕQÕQ�IDU-
NÕQD� YDUPDVÕQÕ� VD÷OD\DUDN� E൴OJ൴� YDUOÕNODUÕQÕ� NRUXPD� QRNWDVÕQGD� IDUNÕQGDOÕN�
ROXúWXUPDNWDGÕU��%|\OHFH��NXUXOXúXQ�NDUúÕODúDE൴OHFH÷൴�PDGG൴�YH�PDQHY൴�ND-
\ÕSODUÕQ�|Q�QH�JHo൴OHE൴OHFHNW൴U��%XJ�Q�W�P�NXUXOXúODUGD�YHU൴�JHQHOO൴NOH�G൴M൴WDO�
RUWDPODUGD�WXWXOPDNWDGÕU��.XUXOXúODUGD�G൴M൴WDO�RUWDPODUÕQ�VRUXPOXOX÷X�JHQHO-
O൴NOH�%൴OJ൴� øúOHP�E൴U൴POHU൴QH�YHU൴OPHNWHG൴U��%X�ED÷ODPGD�.XUXOXúODU�%*<6�
NDSVDPODUÕQÕQ�%൴OJ൴�øúOHP�E൴U൴P൴�RODUDN�EHO൴UOHQG൴÷൴�GXUXPODUGD�E൴OJ൴�J�YHQ-
O൴÷൴�൴KW൴\DFÕQÕ�NDUúÕODGÕ÷ÕQÕ�GH÷HUOHQG൴UHE൴OPHNWHG൴U��2\VD�N൴�E൴OJ൴�J�YHQO൴÷൴��
WHNQRORM൴��V�UHo�YH�൴QVDQ�IDNW|UOHU൴Q൴Q�EHUDEHU�GH÷HUOHQG൴U൴OPHV൴�JHUHNHQ�YH�
EX��o�IDNW|UH�J|UH�ROXúWXUXOPDVÕ�JHUHNHQ�E൴U�NDYUDPGÕU�>��@��

%൴OJ൴�YDUOÕNODUÕ�G൴M൴WDO�RUWDPODUGD� WXWXOVD�GD�NXUXOXúODUÕQ�\DSÕVÕ�JHUH÷൴�%൴OJ൴�
øúOHP�E൴U൴POHU൴� KDU൴F൴QGHN൴� E൴U൴POHUGH� GH� F൴GG൴� J�YHQO൴N� |QOHP൴� DOÕQPDVÕQÕ�
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JHUHNW൴UHQ�E൴OJ൴�YDUOÕNODUÕ�EXOXQDE൴OPHNWHG൴U��%X�W�U�NXUXOXúODUGD�%*<6�NDS-
VDPÕQÕQ�G൴÷HU�E൴U൴POHU൴�GH�NDSVD\DFDN�úHN൴OGH�EHO൴UOHQPHV൴�|QHP�DU]�HWPHN-
WHG൴U��$QFDN�NXUXOXúODUÕQ�\�U�WHFH÷൴�YH�\|QHWHFH÷൴�%*<6�oDOÕúPDODUÕ�NHQG൴�
SHUVRQHO൴� ൴OH�K൴oE൴U�GDQÕúPDQOÕN�DOPDGDQ�JHUoHNOHúW൴U൴OHFHN�൴VH�YH�NXUXOXúWD�
EX�oDOÕúPDODUÕ�\�U�WHFHN�VD\Õ�YH�Q൴WHO൴NWH�SHUVRQHO�\RN�൴VH�EX�V�UHF൴�\�U�WPHN�
YH�\|QHWPHN�F൴GG൴�VÕNÕQWÕODU�ROXúWXUDFDNWÕU��%X�DQODPGD�NXUXOXúXQ�\DSÕVÕ�൴\൴�
DQDO൴]�HG൴OPHGHQ��%*<6�NDSVDPÕ�EHO൴UOHQPHPHO൴G൴U��

%*<6�NDSVDPÕQÕQ�%൴OJ൴�øúOHP�E൴U൴P൴�KDU൴F൴QGHN൴�E൴U൴POHU൴�GH�NDSVD\DFDN�úH-
N൴OGH�WXWXOPDVÕ�KkO൴QGH�E൴OJ൴�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕQD�\|QHO൴N�E�W�QO�N�VD÷-
ODQDE൴OHFHN�DQFDN�NDSVDPÕQ�EX�úHN൴OGH�JHQ൴ú�WXWXOPDVÕ�PDO൴\HW൴�YH�൴ú�J�F�Q��
DUWWÕUDFDN�YH�EXQD�HN�RODUDN�ED]Õ�]RUOXNODUÕ�GD�EHUDEHU൴QGH�JHW൴UHFHNW൴U��<DSÕ-
ODQ�E൴U�oDOÕúPD�>��@�%*<6¶Q൴Q�NXUXODFD÷Õ�NDSVDP�ROXúWXUXOXUNHQ�P�PN�Q�
ROGX÷XQFD�%*<6�NDSVDPÕQÕQ�NÕVÕWOÕ�WXWXOPDVÕQÕQ�X\JXODPD�DoÕVÕQGDQ�YHU൴PO൴�
RODFD÷ÕQÕ��NDSVDP�൴oHU൴V൴QGH�YDUOÕN�YH�EX�YDUOÕNODUD�D൴W�U൴VN�DQDO൴]OHU൴Q൴Q�WHNHU�
WHNHU� \DSÕOPDVÕQGDQ� GROD\Õ� NDSVDPÕQ� JHQ൴ú� WXWXOPDVÕQÕQ� GRV\D� \Õ÷ÕQODUÕQD�
QHGHQ�RODFD÷ÕQÕ�YH�EXQXQ�JHUoHN�DQODPGD�V൴VWHP൴Q�ROXúWXUXOXS�\|QHW൴OPHV൴-
Q൴Q�|Q�QH�JHoHFH÷൴Q൴�൴IDGH�HWPHNWHG൴U�

%*<6�NDSVDPÕQÕQ�GDU�YH�JHQ൴ú�WXWXOGX÷X�GXUXPODUGD�PH\GDQD�JHOHFHN�]RU-
OXNODUÕQ�NDUúÕODúWÕUPDVÕ�7DEOR�����¶GH�YHU൴OP൴úW൴U�

9FGQT�������',>8�0FUXFRæSæS�)FW�[J�,JSNĒ�9ZYZQRFXæSIFPN�:^LZQFRF�?TWQZPQFWæSæS�
0FWĒæQFĒYæWæQRFXæ

.ROD\OÕNODU =RUOXNODU

%*<6�.DSVDPÕQÕQ�%൴OJ൴�øúOHP�%൴U൴P൴�൴OH�
6ÕQÕUOÕ�7XWXOPDVÕ��'DU�.DSVDP�

%*<6�.DSVDPÕQD�%൴OJ൴�øúOHP�%൴U൴P൴�+DU൴F൴QGHN൴�
%൴U൴POHU൴Q�'DK൴O�(G൴OPHV൴��*HQ൴ú�.DSVDP�

%൴OJ൴�øúOHP�SHUVRQHO൴Q൴Q�E൴OJ൴�J�YHQO൴÷൴�
NRQXVXQGD�E൴OJ൴�YH�IDUNÕQGDOÕN�G�]H\൴Q൴Q�
\�NVHN�ROPDVÕ�VHEHE൴\OH�%*<6�V�UHoOHU൴Q൴Q�
ROXúWXUXOPDVÕ�YH�൴úOHW൴OPHV൴�GDKD�NROD\GÕU�

%൴OJ൴�øúOHP�KDU൴F൴�E൴U൴P�SHUVRQHO൴Q൴Q�E൴OJ൴�
J�YHQO൴÷൴�NRQXVXQGD�E൴OJ൴�YH�IDUNÕQGDOÕN�
G�]H\൴Q൴Q�%൴OJ൴�øúOHP�SHUVRQHO൴QH�J|UH�GDKD�
G�ú�N�ROPDVÕ�VHEHE൴\OH�%*<6�V�UHoOHU൴Q൴Q�
ROXúWXUXOPDVÕ�YH�൴úOHW൴OPHV൴�GDKD�]RUGXU�

%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�%൴OJ൴�øúOHP�
E൴U൴P൴�SHUVRQHO൴�RODFD÷ÕQGDQ�%*<6¶Q൴Q�
V�UHoOHU൴Q൴Q�\|QHW൴OPHV൴�GDKD�NROD\GÕU�

%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�%൴OJ൴�øúOHP�
KDU൴F൴�E൴U൴POHUGHQ�SHUVRQHO�GH�EXOXQDFD÷ÕQGDQ�
%*<6¶Q൴Q�\|QHW൴OPHV൴�]RUGXU�

%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�YH�V�UHoOHU൴Q�
൴úOHW൴OPHV൴QGH�%൴OJ൴�øúOHP�E൴U൴P൴�\|QHW൴F൴�YH�
SHUVRQHO൴�URO�DODFD÷ÕQGDQ�E�URNUDV൴�G�ú�NW�U�

%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�YH�V�UHoOHU൴Q�
൴úOHW൴OPHV൴QGH�%൴OJ൴�øúOHP�E൴U൴P൴�KDU൴F൴QGHN൴�
E൴U൴POHU൴Q�\|QHW൴F൴�YH�SHUVRQHO൴�URO�DODFD÷ÕQGDQ�
E�URNUDV൴�\�NVHNW൴U�
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7HN�E൴U൴P�ROGX÷XQGDQ�E൴U൴PGH�%*<6�
V�UHoOHU൴Q൴Q�HQWHJUDV\RQX�NROD\GÕU�

%൴UGHQ�ID]OD�E൴U൴P�ROGX÷XQGDQ�E൴U൴POHU�
DUDVÕQGD�%*<6�V�UHoOHU൴Q൴Q�HQWHJUDV\RQX�
]RUGXU�

%൴OJ൴�YDUOÕNODUÕ�HQYDQWHU൴�GDKD�GDU�NDSVDPOÕ�YH�
\|QHW൴OHE൴O൴UG൴U�

%൴OJ൴�YDUOÕNODUÕ�HQYDQWHU൴�KHU�E൴U൴P�|]HO൴QGH�
RODFD÷ÕQGDQ�YH�E൴U൴POHU�DUDVÕ�SHUVRQHO�
V൴UN�ODV\RQXQXQ�oRN�ROGX÷X�NXUXOXúODUGD�oRN�
GDKD�JHQ൴ú�NDSVDPOÕ�YH�\|QHW൴OPHV൴�]RUGXU�

%൴OJ൴�YDUOÕNODUÕQD�൴O൴úN൴Q�U൴VNOHU൴Q�\HU�DOGÕ÷Õ�
U൴VN�HQYDQWHU൴Q൴Q�\|QHW൴OPHV൴�YH�J�QFHOO൴÷൴Q൴Q�
VD÷ODQPDVÕ�GDKD�NROD\GÕU�

5൴VN�HQYDQWHU൴�KHU�E൴U൴P�|]HO൴QGH�E൴OJ൴�
YDUOÕNODUÕQD�൴O൴úN൴Q�RODFD÷ÕQGDQ�\|QHW൴OPHV൴�YH�
J�QFHOO൴÷൴Q൴Q�VD÷ODQPDVÕ�]RUGXU�

øo�WHWN൴N�E൴U�HN൴S�൴OH�JHUoHNOHúW൴U൴OHE൴OHFH÷൴QGHQ�
൴o�WHWN൴N�V�UHF൴Q൴Q�JHUoHNOHúW൴U൴OPHV൴�NROD\GÕU�

øo�WHWN൴NOHU�E൴UGHQ�ID]OD�HN൴S�YDVÕWDVÕ\OD�
JHUoHNOHúW൴U൴OHE൴OHFH÷൴QGHQ�HN൴SOHU൴Q�E�W�QVHO�
E൴U�\DNODúÕP�VHUJ൴OHPHV൴Q൴Q�]RU�ROPDVÕ�
VHEHE൴\OH�൴o�WHWN൴N�V�UHF൴Q൴Q�JHUoHNOHúW൴U൴OPHV൴�
]RUGXU�

øo�WHWN൴N�IDDO൴\HW൴�JHQHO�E൴OJ൴�V൴VWHPOHU൴�E൴OJ൴�
VHY൴\HV൴�GDKD�\�NVHN�RODQ�%൴OJ൴�øúOHP�E൴U൴P൴�
SHUVRQHO൴�൴OH�JHUoHNOHúW൴U൴OHFH÷൴QGHQ�൴o�
WHWN൴N�IDDO൴\HW൴Q൴Q�DPDFÕQD�X\JXQ�E൴U�úHN൴OGH�
JHUoHNOHúW൴U൴OPHV൴�NROD\GÕU�

øo�WHWN൴N�IDDO൴\HW൴�JHQHO�E൴OJ൴�V൴VWHPOHU൴�E൴OJ൴�
VHY൴\HV൴�GDKD�G�ú�N�RODQ�G൴÷HU�E൴U൴P�SHUVRQHO൴�
൴OH�JHUoHNOHúW൴U൴OHFH÷൴QGHQ�൴o�WHWN൴N�IDDO൴\HW൴Q൴Q�
DPDFÕQD�X\JXQ�JHUoHNOHúW൴U൴OPHV൴�]RUGXU�

7HVS൴W�HG൴OHQ�X\JXQVX]OXNODUD�൴O൴úN൴Q�G�]HOW൴F൴�
൴\൴OHúW൴U൴F൴�IDDO൴\HWOHU൴Q�WDN൴E൴��NDSDWÕOPDVÕ�YH�
൴P]D�RQD\�V�UHoOHU൴Q൴Q�\�U�W�OPHV൴�oRN�GDKD�
NROD\GÕU�

7HVS൴W�HG൴OHQ�X\JXQVX]OXNODUD�൴O൴úN൴Q�G�]HOW൴F൴�
൴\൴OHúW൴U൴F൴�IDDO൴\HWOHU൴Q�WDN൴E൴��NDSDWÕOPDVÕ�YH�
൴P]D�RQD\�V�UHoOHU൴Q൴Q�\�U�W�OPHV൴�]RUGXU�

%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�%൴OJ൴�øúOHP�
E൴U൴P൴�SHUVRQHO൴�YH�\|QHW൴F൴OHU൴�\HU�DODFD÷ÕQGDQ�
\|QHW൴P�J|]GHQ�JHo൴UPH�WRSODQWÕODUÕQÕQ�
RUJDQ൴]H�HG൴OPHV൴��PHYFXW�GXUXPXQ�úH൵DI�E൴U�
úHN൴OGH�WDUWÕúÕOPDVÕ�NROD\GÕU�

%*<6�RUJDQ൴]DV\RQ�\DSÕVÕQGD�%൴OJ൴�øúOHP�
KDU൴F൴�E൴U൴POHUGH�J|UHY�DODQ�SHUVRQHO�YH�
\|QHW൴F൴OHU�\HU�DODFD÷ÕQGDQ�<|QHW൴P�J|]GHQ�
JHo൴UPH�WRSODQWÕODUÕQÕQ�RUJDQ൴]H�HG൴OPHV൴��
PHYFXW�GXUXPXQ�úH൵DI�E൴U�úHN൴OGH�WDUWÕúÕOPDVÕ�
]RUGXU�

%൴OJ൴�J�YHQO൴÷൴�IDUNÕQGDOÕN�H÷൴W൴POHU൴� 
NDSVDPD�DOÕQDQ�W�P�SHUVRQHOH�NXUXOXú�
SHUVRQHO൴�WDUDIÕQGDQ�YHU൴OHFH÷൴QGHQ�VDGHFH�
%൴OJ൴�øúOHP�E൴U൴P൴�SHUVRQHO൴Q൴Q�H÷൴W൴P�
NDSVDPÕQD�GDK൴O�HG൴OPHV൴��V�UHF൴Q�RUJDQ൴]H�
HG൴OPHV൴��NÕVD�E൴U�]DPDQGD�JHUoHNOHúW൴U൴OPHV൴�
YH�HWN൴QO൴÷൴Q൴Q�|Oo�OPHV൴�DoÕVÕQGDQ�GDKD�
NROD\GÕU�

%൴OJ൴�J�YHQO൴÷൴�IDUNÕQGDOÕN�H÷൴W൴POHU൴� 
NDSVDPD�DOÕQDQ�W�P�SHUVRQHOH�NXUXOXú�
SHUVRQHO൴�WDUDIÕQGDQ�YHU൴OHFH÷൴QGHQ�NXUXOXúXQ�
W�P�E൴U൴P�SHUVRQHO൴Q൴Q�H÷൴W൴P�NDSVDPÕQD�
GDK൴O�HG൴OPHV൴��V�UHF൴Q�RUJDQ൴]H�HG൴OPHV൴�YH�
HWN൴QO൴÷൴Q൴Q�|Oo�OPHV൴�DoÕVÕQGDQ�GDKD�]RUGXU�YH�
X]XQ�E൴U�]DPDQ�DOÕU�

%൴OJ൴�øúOHP�E൴U൴P൴�RUJDQ൴]DV\RQ�\DSÕVÕ�൴o൴Q�
JHQHO�NDEXO�J|UP�ú�|UQHN�\DSÕODUÕQ�YDU�ROPDVÕ�
VHEHE൴\OH�E൴OJ൴�J�YHQO൴÷൴Q൴Q�VD÷ODQPDVÕQD�
\|QHO൴N�oDOÕúPDODUÕQ�JHUoHNOHúW൴U൴OPHV൴�
NROD\GÕU�

%൴OJ൴�øúOHP�KDU൴F൴�E൴U൴POHUH�D൴W�JHQHOO൴NOH�
JHQHO�NDEXO�J|UP�ú�E൴U�RUJDQ൴]DV\RQ�\DSÕVÕQÕQ�
YDU�ROPDPDVÕ�VHEHE൴\OH�E൴OJ൴�J�YHQO൴÷൴Q൴Q�
VD÷ODQPDVÕQD�\|QHO൴N�oDOÕúPDODUÕQ�
JHUoHNOHúW൴U൴OPHV൴�]RUGXU�

%*<6�V�UHoOHU൴Q൴Q�VDGHFH�%൴OJ൴�øúOHP�
E൴U൴P൴QGH�JHUoHNOHúW൴U൴OPHV൴Q൴Q�PDO൴\HW൴�
G�ú�NW�U�

%*<6�V�UHoOHU൴Q൴Q�E൴UGHQ�ID]OD�E൴U൴PGH�
JHUoHNOHúW൴U൴OPHV൴Q൴Q�PDO൴\HW൴�\�NVHNW൴U�
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7DEOR� ����� GH÷HUOHQG൴U൴OG൴÷൴QGH� %*<6¶Q൴Q� NXUXOPDVÕQGD� YH� ൴úOHW൴OPHV൴QGH�
NDUúÕODúÕODQ� HQ� E�\�N� ]RUOXNODUÕQ� JHQHOO൴NOH� ൴QVDQ� ND\QDNOÕ� ROGX÷X� J|U�Q-
PHNWHG൴U��.൴ú൴OHU൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGDN൴�E൴OJ൴�YH�IDUNÕQGDOÕN�G�]H\OHU൴�
E൴UE൴U൴QGHQ�IDUNOÕ�ROGX÷X�൴o൴Q�E൴OJ൴�J�YHQO൴÷൴QH�൴O൴úN൴Q�ED]Õ�NRQXODU�N൴ú൴OHU൴Q�
E൴OJ൴�G�]H\OHU൴QH�J|UH�WDUWÕúPDODUD�QHGHQ�RODE൴OPHNWHG൴U��%*<6�NDSVDPÕQÕQ�
\|QHW൴OHE൴O൴U�ER\XWWD�WXWXOPDVÕ�|QHPO൴G൴U�>��@��%*<6�NDSVDPÕQÕQ�%൴OJ൴�øúOHP�
E൴U൴P൴\OH�VÕQÕUOÕ�WXWXOGX÷X�GXUXPODUGD��V�UHoOHU൴Q�൴úOHW൴OPHV൴�%൴OJ൴�øúOHP�SHU-
VRQHO൴�HO൴\OH�JHUoHNOHúW൴U൴OHFH÷൴�൴o൴Q�%*<6¶Q൴Q�NXUXOPDVÕ�YH�൴úOHW൴OPHV൴�GDKD�
NROD\�RODFDNWÕU��$QFDN�൴QVDQ�ND\QD÷Õ�E൴OJ൴�J�YHQO൴÷൴Q൴Q�HQ�|QHPO൴�KDONDVÕ�RO-
GX÷X� ൴o൴Q�E൴OJ൴� J�YHQO൴÷൴� VDGHFH�NXUXPODUÕQ�%൴OJ൴� øúOHP�SHUVRQHO൴� ൴OH�GH÷൴O�
W�P�SHUVRQHO൴Q�RUWDN�VRUXPOXOXNODUÕ�൴OH�\�U�W�OHE൴OHFHN�E൴U�V�UHoW൴U��3HUVRQHO�
VD\ÕVÕ�YH�E൴U൴POHúPHQ൴Q�Q൴VSHWHQ�GDKD�ID]OD�ROGX÷X��E൴U൴POHU�DUDVÕ�SHUVRQHO�
V൴UN�ODV\RQXQXQ�ID]OD�ROGX÷X��൴\൴�RUJDQ൴]H�HG൴OP൴ú�E൴U�E൴OJ൴�WHNQRORM൴OHU൴�DOW�
\DSÕVÕQÕQ�YH�\|QHW൴P൴Q൴Q�ROPDGÕ÷Õ�NXUXPODUGD�%*<6¶Q൴Q�NXUXOXPX�YH�൴úOH-
W൴P൴�V�UHF൴QGH�EDKVHG൴OHQ�]RUOXNODUOD�\�]OHú൴OPHV൴�QHUHGH\VH�NDoÕQÕOPD]GÕU��

$\QÕ� úHN൴OGH� ൴QVDQ� ND\QDNOÕ� SUREOHPOHU�%*<6� V�UHoOHU൴� JHUoHNOHúW൴U൴O൴UNHQ�
E�URNUDV൴Q൴Q�DUWPDVÕQD�GD�QHGHQ�RODE൴OPHNWHG൴U��<DSÕODQ�E൴U�oDOÕúPDGD�>��@��
%*<6¶Q൴Q��VW�\|QHW൴P�WDUDIÕQGDQ�EHQ൴PVHQG൴÷൴��NXUXPVDO�V�UHoOHU൴Q�\|QH-
W൴OPHV൴� YH� ND]DQGÕUGÕ÷Õ� ൴W൴EDU� DoÕVÕQGDQ� ROXPOX� GH÷HUOHQG൴U൴OG൴÷൴� VRQXFXQD�
XODúÕOPÕúWÕU��$QFDN�%*<6� WDUDIÕQGDQ�JHW൴U൴OHQ�ED]Õ�HN�NRQWUROOHU�YH�NÕVÕWOD-
PDODU�DoÕVÕQGDQ��VW�\|QHW൴P�WDUDIÕQGD�D\UÕFDOÕN�WDQÕQPDVÕ�JHUHNW൴÷൴�\|Q�QGH�
J|U�úOHU�ROGX÷X�GD�൴IDGH�HG൴OP൴úW൴U��%*<6¶Q൴Q�HWN൴Q�E൴U�úHN൴OGH�൴úOHW൴OPHV൴�YH�
൴\൴OHúW൴U൴OPHV൴�V�UHoOHU൴QGH�|]HOO൴NOH�GH�\|QHW൴P�NDGHPHV൴QGH�\HU�DODQ�N൴ú൴-
OHU൴Q�WXWXP�YH�GHVWHNOHU൴�oRN�|QHPO൴G൴U��.XUXP�\|QHW൴P൴�WDUDIÕQGDQ�NXUXODQ�
%*<6¶Q൴Q� VDK൴SOHQ൴OPHV൴� JHUHNPHNWHG൴U��$NV൴� WDNG൴UGH� NXUXPVDO� E൴OJ൴� J�-
YHQO൴÷൴�\|QHW൴POHU൴Q൴Q�HWN൴QO൴÷൴�KHU�]DPDQ�VRUJXODQPDOÕGÕU��

.XUXP�൴oHU൴V൴QGH�%*<6�oDOÕúPDVÕQÕ�V�UG�UHFHN�E൴U�RUJDQ൴]DV\RQXQ�ROXúWX-
UXOPDVÕ�JHUHNPHNWHG൴U��%*<6�NDSVDPÕQD�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGDN൴�E൴OJ൴�
YH�IDUNÕQGDOÕN�G�]H\OHU൴�\�NVHN��URO�YH�VRUXPOXOXNODUÕ�VSHV൴I൴N�RODUDN�EHO൴U-
OHQP൴ú�RODQ�SHUVRQHO൴Q�ROGX÷X�VDGHFH�%൴OJ൴�øúOHP�E൴U൴P൴Q൴Q�DOÕQGÕ÷Õ�GXUXPODU-
GD�%*<6�RUJDQ൴]DV\RQ�\DSÕVÕ�GD�JHQHOO൴NOH�EX�E൴U൴PGH�J|UHY�\DSDQ�\|QHW൴F൴�
YH�SHUVRQHOGHQ�ROXúPDNWDGÕU��$QFDN�G൴÷HU�GXUXPGD�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQ-
GDN൴�E൴OJ൴�YH�IDUNÕQGDOÕN�G�]H\OHU൴�Q൴VSHWHQ�GDKD�G�ú�N��URO�YH�VRUXPOXOXNODUÕ�
QHW�E൴U�úHN൴OGH�WDQÕPODQPDPÕú�RODQ�SHUVRQHO൴Q�ROGX÷X�G൴÷HU�E൴U൴POHU൴Q�NDS-
VDPD�DOÕQGÕ÷Õ�GXUXPGD�%*<6�RUJDQ൴]DV\RQX�EX�E൴U൴POHU൴Q�\|QHW൴F൴�YH�SHU-
VRQHO൴QGHQ� ROXúWXUXODFDNWÕU�� %XQXQ� VRQXFXQGD�%*<6¶Q൴Q� ROXúWXUXOPDVÕ� YH�
൴úOHW൴OPHV൴�V�UHoOHU൴QGH�E�URNUDW൴N�HQJHOOHU��E൴UH\VHO�VÕNÕQWÕODU�J൴E൴�]RUOXNODUOD�
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NDUúÕODúÕODFDN��IDUNOÕ�DODQ�YH�PHVOHNOHUGHQ�N൴ú൴OHU൴Q�E൴OJ൴�J�YHQO൴÷൴�NRQXVXQGD�
E൴U�SD\GDGD�EXOXúDE൴OPHV൴�]RUOXN�ROXúWXUDFDNWÕU�

.DSVDP�ER\XWODQGÕUPDQÕQ�VRQXFX�RODUDN�NDUúÕPÕ]D�oÕNDQ�G൴÷HU�|QHPO൴�KXVXV�
൴VH�PDO൴\HWW൴U�� øú� V�UHoOHU൴Q൴Q�%*<6� ൴OH� HQWHJUDV\RQX�� GH÷൴úHQ� YDUOÕNODU� YH�
YDUOÕNODUD� ൴O൴úN൴Q�J�QFHOOHQHQ� U൴VNOHU�� U൴VNOHU൴Q�RUWDGDQ�NDOGÕUÕOPDVÕ� ൴o൴Q�JH-
UHNO൴�|QOHPOHU�PDO൴\HW൴Q�EHO൴UOHQPHV൴�NRQXVXQGD�GH÷൴úNHQOHUG൴U��%X�VHEHSOH��
%*<6� V�UHoOHU൴� ൴o൴Q� D\UÕODFDN�ND\QDN�P൴NWDUÕ� EHO൴UOHQHQ�NDSVDP� ൴OH� GR÷UX�
RUDQWÕOÕ�RODUDN�DUWDFDNWÕU�

%*<6�V�UHoOHU൴Q൴�൴úOHW൴UNHQ�HQ�oRN�]DPDQ�DODQ�NRQXODUGDQ�E൴U൴V൴�NXúNXVX]�൴o�
WHWN൴N�IDDO൴\HWOHU൴G൴U��%*<6¶Q൴Q�JHUH÷൴�RODQ�YH�U൴VNOHU൴Q�WHVS൴W൴�QRNWDVÕQGD�|QHP�
DU]�HGHQ�൴o�WHWN൴N�oDOÕúPDODUÕ�EHO൴UO൴�E൴U�SODQ�GkK൴O൴QGH�\�U�W�OHQ�YH�]DPDQ�DODQ�
E൴U�oDOÕúPDGÕU��øo�WHWN൴N�IDDO൴\HW൴�NDSVDPÕQD�QH�NDGDU�ID]OD�E൴U൴P��E൴OJ൴�YDUOÕ÷Õ�
YH�SHUVRQHO�GkK൴O�ROXUVD�V�UHo�E൴U�R�NDGDU�]RUODúPDNWDGÕU��øo�WHWN൴N�IDDO൴\HWOHU൴�
VRQXFXQGD�\D]ÕODQ�UDSRUODUÕQ�GH÷HUOHQG൴U൴OPHV൴��KHU�E൴U൴P�\|QHW൴F൴V൴�WDUDIÕQGDQ�
൴QFHOHQPHV൴� YH� ൴P]DODQPDVÕ� V�UHoOHU൴Q൴Q� X]XQ� ]DPDQ� DODE൴OPHV൴��%*<6¶Q൴Q�
GHYDPOÕOÕ÷Õ�VD÷ODQPDVÕ�JHUHNHQ�YH�EHO൴UO൴�G|QHPOHUGH�GÕú�GHQHW൴PH�WDE൴�RODQ�E൴U�
V�UHo�ROPDVÕQGDQ�ND\QDNOÕ�RODUDN�NXUXOXú�SHUVRQHO൴Q൴�GH�VÕNÕQWÕ\D�VRNPDNWDGÕU���

.XUXOXúODU��%*<6�NDSVDPÕQGD�\�U�WHFHNOHU൴�oDOÕúPDODUÕ�K൴oE൴U�GDQÕúPDQOÕN�
K൴]PHW൴�DOPDGDQ�NHQG൴�SHUVRQHO൴�൴OH�JHUoHNOHúW൴UHFHNOHU�൴VH��X\JXODQDE൴O൴U�YH�
HWN൴Q�E൴U�%*<6�൴o൴Q�NDSVDP�DQDO൴]൴�oDOÕúPDODUÕQÕ� W൴W൴]O൴NOH�\DSPDOÕ��%*<6�
RUJDQ൴]DV\RQ�\DSÕVÕQGD�\HU�DODQ�SHUVRQHO൴Q�EX�DODQGDN൴�Q൴WHO൴÷൴Q൴�GH÷HUOHQ-
G൴UPHO൴��V�UHoOHUGH�\HU�DODFDN�SHUVRQHO൴Q�൴ú�\�N�Q��J|]�|Q�QGH�EXOXQGXUPDOÕ�
YH�NXUXOXúXQ�\DSÕVÕQÕ�൴\൴�DQDO൴]�HWPHO൴G൴U��$NV൴�WDNG൴UGH�%*<6�NDSVDPÕQGD�
\�U�W�OHQ�W�P�oDOÕúPDODUÕQ�HWN൴Q�ROGX÷XQGDQ�EDKVHWPHN�]RUODúDE൴OPHNWHG൴U�

0&>3&01&7
>�@�� (UVR\��(��9����������,62�,(&�������%LOJL�*�YHQOL÷L��$QNDUD��2'7h�<D\ÕQFÕOÕN�
>�@�� &DQEHN��*��YH�6D÷ÕUR÷OX��ù����������%LOJL��%LOJL�*�YHQOL÷L�YH�6�UHoOHUL�h]HULQH�%LU�

øQFHOHPH��3ROLWHNQLN�'HUJLVL������������������
>�@�� 'LVWHUHU��*�� �������� ,62�,(&� ������� ������ DQG� ������ IRU� ,QIRUPDWLRQ� 6HFXULW\�

0DQDJHPHQW��6FLHQWLILF�5HVHDUFK���������������
>�@�� ��������76� ,62�,(&�������%LOJL�*�YHQOL÷L�<|QHWLP�6LVWHPL�6WDQGDUGÕ��$QNDUD��

7�UN�6WDQGDUGODUÕ�(QVWLW�V��
>�@�� 6XVDQWR��+���$OPXQDZDU��0��YH�7XDQ��<����������$�1RYHO�0HWKRG�RQ�,62�������

5HYLHZV�� ,606� &RPSOLDQFH� 5HDGLQHVV� /HYHO� 0HDVXUHPHQW�� &RPSXWHU� 6FLHQFH�
-RXUQDO��������������
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>�@�� g]E൴OJ൴Q��ø��YH�g]O���0����������<D]ÕOÕP�*HO൴úW൴UPH�6�UHoOHU൴�YH�,62�������%൴OJ൴�
*�YHQO൴÷൴�<|QHW൴P�6൴VWHP൴������$NDGHP൴N�%൴O൴ú൴P������.RQIHUDQVÕ�%൴OG൴U൴OHU൴�

>�@�� $QJUDLQL��0HJDZDWL�YH�+DULV��/����������5LVN�$VVHVVPHQW�RQ�,QIRUPDWLRQ�$VVHW�DQ�
DFDGHPLF�$SSOLFDWLRQ�8VLQJ�,62��������7KH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&\EHU�
DQG�,7�6HUYLFH�0DQDJHPHQW��&,760��������3HNDQEDUX�

>�@�� $OPHLGD��5���/RXULQKR��5���6LOYD��0��YH�3HUHLUD��5����������$�0RGHO�IRU�$VVHVVLQJ�
&2%,7���DQG�,62�������6LPXOWDQHRXVO\�������,(((���WK�&RQIHUHQFH�RQ�%XVLQHVV�
,QIRUPDWLFV��V������������/LVERQ��,(((�&RPSXWHU�6RFLHW\�

>�@�� 0DUWW൴Q�� 9�� YH� 3HKO൴YDQ�� ø�� �������� ,62� ����������� %൴OJ൴� *�YHQO൴÷൴� <|QHW൴P൴�
6WDQGDUGÕ� YH� 7�UN൴\H¶GHN൴� %D]Õ� .DPX� .XUXOXúX� 8\JXODPDODUÕ� h]HU൴QH� %൴U�
øQFHOHPH��0�KHQG৻VO৻N�%৻O৻POHU৻�YH�7DVDUÕP�'HUJ৻V৻���������

>��@��*HQFHU��.����������,62�������.DSVDPÕQGD�.XUXPVDO�%൴OJ൴�*�YHQO൴÷൴QH�'൴QDP൴N�
%൴U�<DNODúÕP��<D\ÕQODQPDPÕú�<�NVHN� O൴VDQV� 7H]൴��$I\RQ�� 7�&��$I\RQ� .RFDWHSH�
hQ൴YHUV൴WHV൴�)HQ�%൴O൴POHU൴�(QVW൴W�V��

>��@��%൴QJ|O�� 8�� �������� ,62� ������ %൴OJ൴� *�YHQO൴÷൴� <|QHW൴P� 6൴VWHP൴� 2WRPDV\RQX��
ISO 27001 %৻OJ৻�*�YHQO৻÷৻� <|QHW৻P�6৻VWHP৻�2WRPDV\RQX�� 6DNDU\D��7�&��6DNDU\D�
hQ൴YHUV൴WHV൴�6RV\DO�%൴O൴POHU�(QVW൴W�V��

>��@��7X\JXQ�� 0�� �������� ,62������ %൴OJ൴� *�YHQO൴÷൴� <|QHW൴P� 6൴VWHP൴� 6WDQGDUGÕQÕQ�
.DPX�.XUXPODUÕQD�8\JXODQDE൴O൴UO൴÷൴Q൴Q�$UDúWÕUÕOPDVÕ��$QNDUD�øO൴�gUQH÷൴��$QNDUD��
<D\ÕQODQPDPÕú�<�NVHN�/൴VDQV�7H]൴��*D]൴�hQ൴YHUV൴WHV൴�%൴O൴ú൴P�(QVW൴W�V��

>��@��9XUDO��<��YH�6D÷ÕUR÷OX��ù����������.XUXPVDO�%൴OJ൴�*�YHQO൴÷൴�YH�6WDQGDUWODUÕ�h]HU൴QH�
%൴U�øQFHOHPH��*D]൴�hQ൴Y��0�K��0൴P��)DN��'HU�����������

>��@��<ÕOPD]�� +�� ����������� 76� ,62�,(&� ������ %൴OJ൴� *�YHQO൴÷൴� <|QHW൴P� 6൴VWHP൴�
6WDQGDUGÕ� .DSVDPÕQGD� %൴OJ൴� *�YHQO൴÷൴�<|QHW൴P� 6൴VWHP൴Q൴Q� .XUXOPDVÕ� 9H� %൴OJ൴�
*�YHQO൴÷൴�5൴VN�$QDO൴]൴��'HQHW൴ú൴P��������

>��@��dHN��(����������.XUXPVDO�%൴OJ൴�*�YHQO൴÷൴�<|QHW൴ú൴P൴�9H�%൴OJ൴�*�YHQO൴÷൴�øo൴Q�øQVDQ�
)DNW|U�Q�Q�gQHP൴��øVWDQEXO�%൴OJ൴�hQ൴YHUV൴WHV൴�6RV\DO�%൴O൴POHU�(QVW൴W�V��%൴O൴ú൴P�YH�
7HNQRORM൴�+XNXNX�<�NVHN�/൴VDQV�3URJUDPÕ�

>��@��7XUDQ��0�� ��������0HG൴XP�� KWWSV���PHG൴XP�FRP�#PXVWWUQ�E൴OJ൴�JXYHQO൴J൴�WHPHO�
NDYUDPODU൴����DHG�������DGUHV൴QGHQ�DOÕQGÕ

>��@��� *�OP�ú��0�� �������� .XUXPVDO� E൴OJ൴� J�YHQO൴÷൴� \|QHW൴P� V൴VWHPOHU൴� YH� J�YHQO൴÷൴��
<D\ÕQODQPDPÕú�<�NVHN/൴VDQV�7H]൴��7�&��<ÕOGÕ]�7HNQ൴N�hQ൴YHUV൴WHV൴�)HQ�%൴O൴POHU൴�
(QVW൴W�V��(OHNWU൴N�0�KHQG൴VO൴÷൴�$QD%൴O൴P�'DOÕ�

>��@��g]GHP൴U��$����������.DPX�.XUXP�YH�.XUXOXúODUÕQGD�%൴OJ൴�*�YHQO൴÷൴�)DUNÕQGDOÕ÷Õ��
*D]൴�hQ൴YHUV൴WHV൴�%൴O൴ú൴P�(QVW൴W�V��$GO൴�%൴O൴ú൴P�$QD�%൴O൴P�'DOÕ�

>��@��$OWÕQSXOOXN��g����������,VR������������%൴OJ൴�*�YHQO൴÷൴�<|QHW൴P�6൴VWHP൴�.XUXPVDO�
5൴VN�<|QHW൴P൴�� ,VR������������%൴OJ൴�*�YHQO൴÷൴�<|QHW൴P�6൴VWHP൴�.XUXPVDO�5൴VN�
<|QHW൴P൴��øVWDQEXO��7�&��<ÕOGÕ]�7HNQ൴N�hQ൴YHUV൴WHV൴�)HQ�%൴O൴POHU൴�(QVW൴W�V��

>��@��+DNOÕ��7����������%൴OJ൴�*�YHQO൴÷൴�6WDQGDUWODUÕ�9H�.DPX�.XUXPODUÕ�%൴OJ൴�*�YHQO൴÷൴�
øo൴Q�%൴U�0RGHO�gQHU൴V൴��<D\ÕQODQPDPÕú�<�NVHN�/൴VDQV�7H]൴�� 6�OH\PDQ�'HP൴UHO�
hQ൴YHUV൴WHV൴�)HQ�%൴O൴POHU൴�(QVW൴W�V���,VSDUWD��

>��@��øUHQ��(��YH�&DQ��g�� ��������%൴OJ൴�6൴VWHPOHU൴QGH�*�QFHO�*�YHQO൴N�3UREOHPOHU൴�YH�
gQHU൴OHQ�d|]�POHU��78%$9�%൴O൴P�'HUJ൴V൴��������������
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Bölüm 15

(MNMXEPPỈIR�HʳR]E�MPI�FIVEFIV�LE]EX�Q�^E�KMVIR�WMFIV�WEPH�V�PEV�ʯRGIPIVM�FE-
WMX�ZI�XIWTMX�IHMPQIWM�OSPE]�]ET�PEV�MOIR��KʳRʳQʳ^HI�EVX�O�OEVQẺ�O�FMV�]ET��
EPEVEO�XIWTMX�IHMPQIWM�^SV�LʜPI�KIPQM̉XMV��&Y�TVSFPIQM�ʡʯ^QI�EQEG�]PE��WEP-
H�V�PEV�R�KIVʡIOPỈQIHIR�ʯRGI�SRPEVE�EMX�MWXMLFEVEX�FMPKMPIVMRMR�XSTPERQEW���
KIVʡIOPỈXMOXIR�WSRVE�MWI�XIWTMX�IHMPQIWM�KʳRʳQʳ^ʳR�ZE^KIʡMPQI^�MOM�ERE�
YRWYVY�SPQỶXYV��ʔ^IPPMOPI� WSR� ^EQERPEVHE�Fʳ]ʳO� ZIVM� XIORSPSNMPIVMRMR� HI�
WMFIV�KʳZIRPMO�EPER�RE�FẺEV��MPI�Y]KYPERQEW���KIVIO�WMFIV�XILHMX�MWXMLFEVE-
X��KIVIOWI�HI�WEPH�V��XIWTMX�WMWXIQPIVMRHI�FY�XIORSPSNMPIVHIR�JE]HEPERQE]��
^SVYRPY�O�PQ�̉X�V��&Y�ʡEP�̉QEHE��WMFIV� XILHMX� MWXMLFEVEX��� WEPH�V�� XIWTMX� WMW-
XIQPIVM�ZI�Fʳ]ʳO�ZIVM�XIORSPSNMPIVM�Eʡ�OPERQ�̉��Fʳ]ʳO�ZIVM�XIORSPSNMPIVMRHIR�
JE]HEPERER� WMFIV� XILHMX� MWXMLFEVEX�� ZI� WEPH�V�� XIWTMX� WMWXIQPIVMRI� ]ʯRIPMO�
ʡEP�̉QEPEV�Kʯ^HIR�KIʡMVMPQM̉�ZI�ʡỈMXPM�HI˓IVPIRHMVQIPIVHI�FYPYRYPQỶXYV���

�������,å7åđ

6൴EHU�VDOGÕUÕODU��E൴OJ൴VD\DU�V൴VWHPOHU൴Q൴�KHGHI�DODUDN�EX�V൴VWHPOHUGHN൴�]DI൴\HW-
OHU൴�NXOODQÕS��൴QVDQODUD��NXUXP�YH�NXUXOXúODUD�]DUDU�YHUPH\൴�DPDoOD\DQ�DNW൴-
Y൴WHOHUG൴U��*HoP൴úWH� ൴QVDQODUÕQ�H÷OHQFH��PHUDN�YH\D�N�o�N�KHGHIOHU�GR÷UXO-
WXVXQGD�JHUoHNOHúW൴UG൴÷൴�EX�VDOGÕUÕODU��J�Q�P�]GH�GR÷UXGDQ�V൴VWHPOHU൴�KHGHI�
DODQ��SODQOÕ��RUJDQ൴]H��NDUPDúÕN�YH�J�Q�JHoW൴NoH�GDKD�GD�oRN�HYU൴POHúHQ�GH÷൴-
úHQ�E൴U�VDOGÕUÕ�W�U��KkO൴QH�JHOP൴úW൴U�>�@�
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%|\OHV൴�E�\�\HQ��JHO൴úHQ�YH�NDUPDúÕN�KkOH�JHOHQ�VDOGÕUÕODUÕQ�JHUoHNOHúPHGHQ�
|QFH�JHUHNO൴�|QOHPOHU൴Q�DOÕQDE൴OPHV൴�DPDFÕ\OD�WHKG൴GH�\|QHO൴N�൴VW൴KEDUDW�E൴O-
J൴OHU൴Q൴Q� WRSODQPDVÕ� YH� DQDO൴]� HG൴OHUHN� DQODPODQGÕUÕOPDVÕ� YH� JHUoHNOHúPHV൴�
KkO൴QGH�൴VH�WHVS൴W�HG൴OPHV൴�|QHPO൴�URO�R\QDU��6൴EHU�WHKG൴W�൴VW൴KEDUDWÕ��³PHYFXW�
YH\D� RUWD\D� oÕNDQ� E൴U� WHKG൴W� YH\D� WHKO൴NH� KDNNÕQGD� NDSVDP��PHNDQ൴]PDODU��
J|VWHUJHOHU�� oÕNDUÕPODU� YH� H\OHPH�JHo൴U൴OHE൴O൴U� WDYV൴\HOHU� GkK൴O� ROPDN��]HUH�
NDQÕWD�GD\DOÕ�E൴OJ൴´�RODUDN�*DUWQHU�WDUDIÕQGDQ�WDQÕPODQPÕúWÕU�>�@���

*�Q�P�]�V൴EHU�VDYXQPD�V൴VWHPOHU൴Q൴Q�E�\�N�oR÷XQOX÷X��V൴EHU�VDOGÕUÕODUÕ�DOJÕ-
OD\DQ�WDQÕ\DQ�YH�EXQODUD�NDUúÕ�|QOHPOHU�DODQ�V൴VWHPOHU�RODUDN�JHO൴úW൴U൴OP൴úW൴U��
gUQH÷൴Q�E൴U�VDOGÕUÕ�|QOHPH�V൴VWHP൴��VDOGÕUÕODUÕ�WHVS൴W�HWPHN�YH�EXQODUÕ�HQJHOOH-
PHN��]HU൴QH�JHO൴úW൴U൴OP൴úW൴U��%|\OHV൴�V൴VWHPOHU�JHQHO�RODUDN�VWDW൴N�YH�G൴QDP൴N�
\DSÕODUD�VDK൴S�ROVD�GD��|]HOO൴NOH�EX�V൴VWHPOHU൴�\|QHWHQ�N൴ú൴Q൴Q�E൴OJ൴V൴�NDGDU�E൴U�
NDE൴O൴\HWH�VDK൴S�RODQ�V൴VWHPOHUG൴U�>�@��

6൴EHU�VDOGÕUÕODUÕQ�WHVS൴W൴�YH�|QOHQPHV൴�|QHPO൴�ROGX÷X�NDGDU��E|\OHV൴�H\OHPOH-
U൴Q�JHUoHNOHúW൴U൴OPHGHQ�EHO൴UOHQHUHN�JHUHNO൴�|QOHPOHU൴Q�DOÕQPDVÕ�GD�|QHPO൴G൴U��
g]HOO൴NOH� KHUKDQJ൴� E൴U� VDOGÕUÕ� JHUoHNOHúPHGHQ�JHUHNO൴� ൴VW൴KEDUDW� E൴OJ൴OHU൴Q൴Q�
HG൴Q൴OPHV൴��R�VDOGÕUÕQÕQ�YHUHFH÷൴�]DUDUÕ�GDKD�JHUoHNOHúPHGHQ�EHUWDUDI�HWPH\൴�
VD÷ODPDGD�N൴O൴W�URO�R\QDU���

*HoP൴úWH�EDV൴W�Y൴U�VOHUOH�JHUoHNOHúW൴U൴OHQ� V൴EHU� VDOGÕUÕODU�J�Q�P�]H�oRN� VD-
\ÕGD�YH� IDUNOÕ� W�UGH� WHKG൴WOHU൴� EDUÕQGÕUDQ�YH� J൴WW൴NoH�NDUPDúÕNODúDQ�E൴U� KkOH�
JHOP൴úW൴U��gUQH÷൴Q�$37�VDOGÕUÕVÕ�NHQG൴�E�Q\HV൴QGH�ROWDODPD��N|W�F�O�\D]ÕOÕP��
DUND�NDSÕ��'16�\|QOHQG൴UPH�J൴E൴�IDUNOÕ�W�UGH�WHKG൴WOHU൴�൴oHUHQ�WHN�E൴U�VDOGÕUÕ�
W�U�G�U��6DOGÕUÕODUÕQ�EX�úHN൴OGH�IDUNOÕODúPDVÕQÕQ�DQD�VHEHE൴��NODV൴N�\DQ൴�E൴O൴QHQ�
VDOGÕUÕ�W�UOHU൴Q൴Q�VDYXQPD�V൴VWHPOHU൴�WDUDIÕQGDQ�NROD\FD�WHVS൴W�HG൴OHE൴OPHV൴G൴U��
%X�\�]GHQ�VDOGÕUÕODU�J൴WW൴NoH�NDUPDúÕN�KkOH�JHOPHNWH��EDúND�E൴U�൴IDGH\OH�HY-
U൴POHúPHNWHG൴U��%|\OHV൴�E൴U�GXUXP��GR÷DO�RODUDN�VDOGÕUÕODUÕQ�WHVS൴W൴Q൴�GH�]RU-
ODúWÕUPDNWDGÕU�>�@�����

+HU�JHoHQ�J�Q�V൴VWHPOHUGH�PH\GDQD�JHOHQ�]DI൴\HWOHU൴Q�DUWPDVÕ\OD�EHUDEHU�EX�
]DI൴\HWOHU൴�NXOODQDQ�VDOGÕUÕ�oHú൴WOHU൴�YH�VD\ÕODUÕ�DUWPDNWD�ROXS��V൴EHU�J�YHQO൴N�
X]PDQODUÕQÕQ�EX�VDOGÕUÕODU�NDUúÕVÕQGD�V�UHNO൴�NHQG൴OHU൴Q൴�J�QFHO�WXWPDODUÕ��RU-
WD\D�oÕNDQ�EX�VDOGÕUÕODUÕ�DQDO൴]�HWPHOHU൴�YH�EXQODUGDQ�KDEHUGDU�ROPDODUÕ�X]XQ�
V�UH�DODE൴OPHNWHG൴U�>�@��<HQ൴�oÕNDQ�E൴U�VDOGÕUÕQÕQ�X]XQ�V�UH�VRQUDVÕQGD�V൴EHU�
J�YHQO൴N�X]PDQODUÕ�WDUDIÕQGDQ�EHO൴UOHQ൴S�RQD�NDUúÕ�E൴U�VDYXQPD�PHNDQ൴]PD-
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VÕQÕQ�JHO൴úW൴U൴OPHV൴�V�UHF൴QH�NDGDU�JHoHQ�]DPDQ�]DUIÕQGD�NXUXP�EX�VDOGÕUÕ\D�
PDUX]�NDOPÕú��NXUXPGDQ�NU൴W൴N�E൴OJ൴OHU�VÕ]GÕUÕOPÕú��NXUXP�WDPDPHQ�WHKG൴W�DO-
WÕQGD�NDOPÕú�RODE൴OPHNWHG൴U�>�@���

'ROD\ÕVÕ\OD�RUWD\D�oÕNDQ�\HQ൴�WHKG൴WOHU൴Q�൴VW൴KEDUDW�E൴OJ൴OHU൴�oHUoHYHV൴QGH�WHV-
S൴W� HG൴OPHV൴�� EX� VDOGÕUÕODUÕQ� V൴EHU� J�YHQO൴N� X]PDQODUÕQD� KDEHU� YHU൴OPHV൴� YH�
JHUHNO൴� VDYXQPD�PHNDQ൴]PDODUÕQ�JHO൴úW൴U൴OPHV൴� V�UHF൴Q൴Q�NÕVDOWÕOPDVÕ�NRQX-
VXQGD�E�\�N�|QHP�WDúÕU�

>�@�QXPDUDOÕ�oDOÕúPDGD�\DSÕODQ�DUDúWÕUPDGD�E൴OG൴U൴OG൴÷൴��]HUH��JHUoHNOHúW൴U൴OHQ�
E൴U� VDOGÕUÕQÕQ�X]PDQODU� WDUDIÕQGDQ� WHVS൴W� HG൴OPHV൴�(0($��ONHOHU൴� ൴o൴Q� RUWD-
ODPD�����J�Q�൴NHQ�G�Q\D�JHQHO൴QGH�RUWDODPD�����J�Q�ROGX÷X�EHO൴UW൴OP൴úW൴U��
g]HOO൴NOH�$37�J൴E൴�JHO൴úP൴ú�WHNQ൴NOHU൴Q�NXOODQÕOGÕ÷Õ�EX�VDOGÕUÕODUGD��\XNDUÕGD�
EHO൴UW൴OHQ�V�UHQ൴Q�X]XQ�ROPDVÕQGDQ�GROD\Õ�DVOÕQGD�VDOGÕUJDQÕQ�NXUXP�൴o൴QGHN൴�
SHN�oRN�E൴OJ൴\൴�GH�GÕúDUÕ�VÕ]GÕUDE൴OHFH÷൴�|QHPO൴�E൴U�JHUoHNW൴U��

6൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�KHU�QH�NDGDU�|QHPO൴�E൴U�NRQX�ROVD�GD�|]HOO൴NOH�JHUHN�
SHN� oRN� IDUNOÕ� RUWDPGDN൴� YHU൴OHU൴Q� WRSODQPDVÕ� YH� JHUHNVH� GH� RQODUÕQ� DQDO൴]�
HG൴OPHV൴�NODV൴N�DQDO൴W൴N�V�UHoOHU൴� ൴OH�]RUGXU��6൴EHU� WHKG൴W� ൴VW൴KEDUDWÕQGD�E൴OJ൴�
ND\QD÷Õ� RODUDN� VÕNOÕNOD� WHUF൴K� HG൴OHQ� ൴QWHUQHW� G�Q\DVÕ�� KHP�\DSÕVDO� KHP�GH�
\DSÕVDO�ROPD\DQ�SHN�oRN�YHU൴OHU൴�EDUÕQGÕUPDNWDGÕU��%|\OHV൴�SODWIRUPODUGD�WX-
WXODQ�YHU൴OHU൴Q�KDF൴P��KÕ]�YH�oHú൴WO൴O൴NOHU൴Q൴Q�\�NVHN�ROPDVÕQGDQ�GROD\Õ�E�\�N�
YHU൴�WHNQRORM൴OHU൴QGHQ�ID\GDODQPDN�HQ�|QHPO൴�DUDo�RODFDNWÕU��

øQWHUQHW��]HU൴QGH�IRUXPODU��EORJODU��VRV\DO�PHFUDODU��UDSRUODU��DUDúWÕUPDODU�J൴E൴�
oHú൴WO൴�SODWIRUPODUGD�\D]ÕODQ�PHW൴QOHU�|QHPO൴�YDUOÕNODUGÕU��.HúIHG൴OHQ�\HQ൴�E൴U�
]DI൴\HW൴�NXOODQDUDN�JHUoHNOHúW൴U൴OHFHN�\HQ൴�E൴U�VDOGÕUÕQÕQ�RUWD\D�oÕNPDVÕ�GXUX-
PXQGD��EX�VDOGÕUÕ�൴OH�൴OJ൴O൴�oHú൴WO൴�E൴OJ൴OHU�EX�SODWIRUPODUGD�NXOODQÕFÕODUÕQ�E൴O-
J൴V൴QH�VXQXODE൴OPHNWHG൴U��'ROD\ÕVÕ\OD�V�UHNO൴�JHO൴úHQ�YH�E�\�\HQ�G൴QDP൴N�E൴U�
\DSÕ�RODQ�EX�SODWIRUPODUÕQ�൴QFHOHQHUHN�\HQ൴�]DI൴\HWOHU൴Q�WHVS൴W൴Q൴Q�VD÷ODQPDVÕ�
J�YHQO൴N� X]PDQODUÕQD� |QHPO൴� E൴U� DYDQWDM� VD÷OD\DFDNWÕU�� g]HOO൴NOH� 'DUN1HW�
J൴E൴� ൴QWHUQHW൴Q�NDUDQOÕN�\�]��RODQ�EX�SODWIRUPODUGD�NRUVDQ�JUXSODUÕQÕQ� I൴N൴U�
DOÕúYHU൴ú൴QGH�EXOXQGX÷X�IRUXPODU�YH�EORJODU�|QFHO൴NOH��]HU൴QGH�GXUXOPDVÕ�JH-
UHNHQ�SODWIRUPODUGÕU�>�@�

6൴EHU� WHKG൴W� ൴VW൴KEDUDWÕQÕQ�JHQHO� DPDFÕ�KHU�QH�NDGDU�PXKWHPHO� WHKG൴WOHU൴�
E൴U�V൴VWHP�YDVÕWDVÕ\OD�KÕ]OÕ�E൴U�úHN൴OGH�WHVS൴W�HGHUHN�V൴EHU�J�YHQO൴N�X]PDQ-
ODUÕQÕQ�EX�WHKG൴WOHUGHQ�KDEHUGDU�ROPDVÕQÕ�RODE൴OG൴÷൴QFH�HUNHQ�V�UH\H�oHN-
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PHN�ROVD�GD�EX�\HQ൴�WHKG൴WOHU൴Q�DQDO൴]�HG൴OHUHN�E൴U�VRQUDN൴�VDOGÕUÕQÕQ�KDQJ൴�
|]HOO൴NOHU൴�EDUÕQGÕUDE൴OHFH÷൴Q൴Q�WDKP൴Q�HG൴OPHV൴Q൴�VD÷ODPDN�GD�|QHPO൴�E൴U�
XQVXUGXU��%X�DPDoOD��WDKP൴QOH\൴F൴��SUHG൴FW൴YH��V൴VWHPOHU�JHO൴úW൴U൴OPHN�JH-
UHNO൴G൴U�>�@�

*HQHO�RODUDN�E൴U�V൴EHU�WHKG൴W�൴VW൴KEDUDW�V൴VWHP൴��6XUIDFH:HE�YH�'DUN:HE��]H-
U൴QGHN൴�NRUVDQ� �KDFNHU�� IRUXPODUÕ�YH�EORJODUÕ� ൴OH�G൴÷HU�oHú൴WO൴� VRV\DO�PHG\D�
SODWIRUPODUÕQGDN൴� \DSÕVDO� ROPD\DQ� YHU൴� W�U�� RODQ�PHW൴QOHU� �]HU൴QGH� oDOÕúÕU��
%|\OHV൴� E൴U� V൴VWHP� H÷൴W൴P� DúDPDVÕQGD� GXUD÷DQ� YHU൴OHU� �]HU൴QGH� ൴úOHP� \D-
SDUNHQ��WHVS൴W�DúDPDVÕQGD�DNDQ�YHU൴OHU��]HU൴QGH�൴úOHP�\DSDU�YH�JHQHO�RODUDN�
V�UHNO൴�DNW൴I�RODUDN� WDUDPD�YH� WHVS൴W� ൴úOHP൴Q൴�VD÷ODU��$\UÕFD��0,63��&\E2;��
67,;�YH�7$;,,�J൴E൴�SODWIRUPODU�GD�V൴EHU�൴VW൴KEDUDW�YHU൴OHU൴Q൴�SD\ODúDQ�oHú൴WO൴�
SODWIRUPODUGÕU��

hONHP൴]GH�PH\GDQD� JHOHQ� V൴EHU� ROD\ODU� YH� WHKG൴WOHU� G൴NNDWH� DOÕQGÕ÷ÕQGD��
\HQ൴�WHKG൴WOHU൴�WHVS൴W�HGHUHN�X\DUÕ�ROXúWXUDQ�PHNDQ൴]PDODUD�KHU�]DPDQ�൴o൴Q�
൴KW൴\Do�YDUGÕU������������8OXVDO�6൴EHU�*�YHQO൴N�6WUDWHM൴V൴�(\OHP�3ODQÕQGD�
>�@�EHO൴UW൴OHQ�³7HKG൴W�XQVXUODUÕQÕQ� VDOGÕUÕ�\DSPDGDQ�|QFH�EHUWDUDI� HG൴OPH-
V൴�൴o൴Q�XOXVDO�SURDNW൴I�V൴EHU�VDYXQPD�\HWHQH÷൴Q൴Q�JHO൴úW൴U൴OPHV൴´�PDGGHV൴QH�
NDWNÕ�VD÷ODPDN�|QHPO൴�ROXS�EX�NDSVDPGD��ONHP൴]GH�JHO൴úW൴U൴OHQ�oHú൴WO൴�\D-
]ÕOÕPODU�GD�PHYFXWWXU��

������ 8å'*7�9*-)å9�å89å-'&7&9.

*�Q�P�]GH�|]HOO൴NOH�JHO൴úHQ�WHNQRORM൴�൴OH�EHUDEHU�V൴EHU�VDOGÕUJDQODUÕQ�KD-
UHNHW�NDE൴O൴\HWOHU൴�DUWPÕú��RUWD\D�oÕNDQ�\HQ൴�WHNQRORM൴OHUGH�EXOXQDE൴OHFHN�
PXKWHPHO�]DI൴\HWOHU൴�WHVS൴W�YH�RQODUÕ�NXOODQPD�NDSDV൴WHOHU൴�GH��VW�VHY൴\H\H�
oÕNPÕúWÕU��<HQ൴�]DI൴\HWOHU൴Q�RUWD\D�oÕNPDVÕ�� V൴EHU� VDOGÕUJDQODUÕQ�G൴NNDW൴Q൴�
oHNPHNWH�YH�SHN�oRN�]DPDQ�EX�]DI൴\HWOHU൴�NXOODQDUDN�\HQ൴�WHKG൴WOHU�ROXú-
WXUDE൴OPHNWHG൴UOHU��

6൴EHU� DODQGD� PXKWHPHO� JHOHE൴OHFHN� WHKG൴WOHUH� NDUúÕ� ൴VW൴KEDUDW� E൴OJ൴OHU൴�
WRSODPDN�|QHPO൴�E൴U�SURDNW൴I�\DNODúÕPGÕU��%൴U�VDOGÕUÕQÕQ�JHUoHNOHúPHGHQ�
EHUWDUDI�HWPHN��VDOGÕUÕQÕQ�PXKWHPHO�YHUHFH÷൴�]DUDUODUÕ�GD�EHUWDUDI�HWPHN�
GHPHNW൴U�� %XQGDQ� GROD\Õ� |]HOO൴NOH� V൴EHU� ൴VW൴KEDUDW� E൴OJ൴OHU൴Q൴� WRSODPDN�
|QHPO൴G൴U���
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*HO൴úHQ�WHNQRORM൴Q൴Q�E൴U�oÕNWÕVÕ�RODUDN�RUWD\D�NRQXODQ�\HQ൴�V൴VWHPOHUGH�YH\D�
KkO൴KD]ÕUGD�EXOXQDQ�PHYFXW�V൴VWHPOHUGH�WHVS൴W�HG൴OHQ�E൴U�]DI൴\HW൴Q�NXUXPXQ�V൴-
EHU�J�YHQO൴N�E൴U൴POHU൴�WDUDIÕQGDQ�WHVS൴W൴�YH�WDN൴E൴�X]XQ�]DPDQ�DODE൴OPHNWHG൴U��
.ODV൴N�\DNODúÕPODUGD�� V൴EHU� WHKG൴WOHU൴Q�NXUXP�V൴EHU�J�YHQO൴N�E൴U൴POHU൴� WDUD-
IÕQGDQ�WRSODQPDVÕ�YH�DQODPODQGÕUÕOPDVÕ�\DSÕOÕUNHQ�� WHKG൴W�KDYX]XQXQ�E�\�-
PHV൴\OH�EHUDEHU�DVOÕQGD�EX�൴úOHP�E൴U�\HUGHQ�VRQUD�RWRPDW൴N�RODUDN�\DSÕOPDVÕ�
JHUHNHQ�E൴U�൴úOHP�KkO൴Q൴�DOPÕúWÕU�����

6൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�\DSÕVÕ�൴OH�NDUPDúÕN�E൴U�SUREOHP�ROXS��SHN�oRN�IDUNOÕ�
ND\QDNWDQ�DOÕQDQ�YHU൴OHU൴Q�E൴UOHúW൴U൴OPHV൴�YH�DQDO൴]�HG൴OHUHN�DQODPODQGÕUÕO-
PDVÕ� ൴OH�VD÷ODQÕU��%|\OH�NDUPDúÕN�E൴U�SUREOHP�൴o൴Q� O൴WHUDW�UGH�VXQXODQ�o|-
]�POHUH�HN�RODUDN�DVOÕQGD�EX�YHU൴OHU൴�JHQHO�DPDo�൴o൴Q�WRSOD\ÕS�SD\ODúDQ�oH-
ú൴WO൴�SODWIRUPODU�GD�PHYFXWWXU��>��@�QXPDUDOÕ�oDOÕúPDGD�|QHU൴OHQ�7$;,,¶GH�
EXQODUGDQ�E൴U൴G൴U����

ùHN൴O�����¶GH�J|VWHU൴OG൴÷൴��]HUH��V൴EHU�WHKG൴W�൴VW൴KEDUDW�W�UOHU൴Q൴�VWUDWHM൴N��WDN-
W൴N��RSHUDV\RQHO�YH�WHNQ൴N�RODUDN���IDUNOÕ�NDWHJRU൴GH�HOH�DOPDN�P�PN�Q�ROXS�
EXQODU�DúD÷ÕGD�DoÕNODQPÕúWÕU�>��@�

đJPNQ�������8NGJW�NXYNMGFWFY�Y´WQJWN�@��B
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6WUDWHM൴N�WHKG൴W�൴VW൴KEDUDWÕ��NDUDU�YHU൴F൴OHU�WDUDIÕQGDQ�NXOODQÕODQ�\�NVHN�VH-
Y൴\HGH�E൴OJ൴OHUG൴U��7HNQ൴N�E൴OJ൴OHU൴�൴oHUPHNWHQ�]൴\DGH��V൴EHU�VDOGÕUÕQÕQ�I൴QDQVDO�
ER\XWX�VDOGÕUÕ�H÷൴O൴POHU൴Q൴�YH�൴ú�NDUDUODUÕQD�HWN൴OHU൴�J൴E൴�E൴OJ൴OHU൴�൴oHUHQ�UDSRU�
IRUPDWÕQGD�E൴OJ൴OHUG൴U��

2SHUDV\RQHO�WHKG൴W�൴VW൴KEDUDWÕ��NXUXPD�NDUúÕ�\DNODúDQ�VDOGÕUÕODUÕ�൴oHUHQ�YH�
\�NVHN�VHY൴\HGH�J�YHQO൴N�SHUVRQHO൴�WDUDIÕQGDQ�NXOODQÕODQ�E൴OJ൴OHUG൴U��

7DNW൴N�WHKG൴W�൴VW൴KEDUDWÕ��WHKG൴W�DNW|UOHU൴Q൴Q�VDOGÕUÕODUÕ�QDVÕO�\�U�WW�NOHU൴�KDN-
NÕQGD�E൴OJ൴G൴U��7DNW൴NVHO�WHKG൴W�൴VW൴KEDUDWÕ��V൴EHU�ROD\ODUD�P�GDKDOH�HN൴SOHU൴Q൴Q�
VDYXQPD�EHFHU൴OHU൴Q൴�� X\DUÕ� YH� DQDO൴]OHU൴Q൴Q�PHYFXW� WDNW൴NOHUH� KD]ÕU� ROPDVÕ�
൴o൴Q�NXOODQÕOÕU�

7HNQ൴N� WHKG൴W� ൴VW൴KEDUDWÕ�� WHNQ൴N� DQODPGD� NXOODQÕODQ� YHU൴OHUG൴U�� 6DOGÕU-
JDQODU�WDUDIÕQGDQ�NROD\FD�GH÷൴úW൴U൴OHE൴OHFH÷൴�൴o൴Q�NXOODQÕP�V�UHV൴�NÕVD�RODQ�
E൴OJ൴OHUG൴U��

<XNDUÕGD�EHO൴UW൴OHQ�G|UW�IDUNOÕ�൴VW൴KEDUDW�W�U��GH�|QHPO൴�\DSÕODU�ROXS��|]HOO൴NOH�
WHNQ൴N�DQODPGD�WRSODQDQ�൴VW൴KEDUDW�E൴OJ൴OHU൴Q൴Q�PHYFXW�WHKG൴G൴�|QOHPH�DGÕQD�
|QHP൴�E�\�NW�U�

ùHN൴O�����¶GH�J|VWHU൴OG൴÷൴��]HUH��V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�JHQHO�RODUDN���DúDPD-
GDQ�ROXúXU��%XQODU�

x� 3ODQODPD� WHKG൴WOHUH�\|QHO൴N�JHUHNO൴� ൴VW൴KEDUDW�E൴OJ൴OHU൴Q൴Q�EHO൴UOHQ-
PHV൴�

x� 7RSODPD��EHO൴UOHQHQ�ND\QDNODUGDQ�YHU൴OHU൴Q�WRSODQPDVÕ�

x� øúOHPH��WRSODQDQ�KDP�YHU൴Q൴Q�DQDO൴]H�KD]ÕU�KkOH�JHW൴U൴OPHV൴�

x� $QDO൴]�HWPH��DQDO൴]H�KD]ÕU�KkOH�JHW൴U൴OHQ�YHU൴Q൴Q�൴úOHQHUHN�JHUHNO൴�൴V-
W൴KEDUDW�E൴OJ൴OHU൴Q൴Q�HOGH�HG൴OPHV൴�

x� 'D÷ÕWPD��൴OJ൴O൴�E൴U൴POHUH�൴VW൴KEDUDW�E൴OJ൴OHU൴Q൴Q�SD\ODúÕOPDVÕ�

x� *HU൴�E൴OG൴U൴P��HOGH�HG൴OHQ�൴VW൴KEDUDW�YHU൴OHU൴Q൴Q�൴KW൴\DoODUÕ�NDUúÕOD\ÕS�
NDUúÕODPDGÕ÷ÕQD�\|QHO൴N�JHU൴�E൴OG൴U൴POHU�DOPD��
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đJPNQ�������8NGJW�YJMINY�NXYNMGFWFYæ�^FĒFR�I®SL´X´�@��B

<HQ൴� J�YHQO൴N� ]DI൴\HWOHU൴Q൴� EHO൴UOHPHN� ൴o൴Q� GH÷൴úHQ� V൴EHU� WHKG൴W� ൴VW൴KEDUDWÕ�
൴o൴Q�E�\�N�YHU൴�WHNQRORM൴OHU൴�NDoÕQÕOPD]GÕU��gQFHO൴NO൴�RODUDN�X]XQ�]DPDQOÕ�E൴U�
DQDO൴]�JHUoHNOHúW൴UHE൴OPHN�൴o൴Q�JHoP൴ú�YHU൴OHU൴Q൴Q�WXWXOPDVÕ�JHUHN൴U��%|\OHV൴�
YHU൴OHU൴�GH�GR÷UX�E൴U�úHN൴OGH�DQDO൴]�HGHE൴OPHN�൴o൴Q�E�\�N�YHU൴�WHNQRORM൴OHU൴QH�
൴KW൴\Do�YDUGÕU��(SRVWDODU��VRV\DO�PHG\D�൴oHU൴NOHU൴��NXUXP�GRN�PDQODUÕ�YH�ZHE�
൴oHU൴NOHU൴�J൴E൴�\DSÕODUÕQ�E�\�N�oR÷XQOX÷X�\DSÕVDO�ROPD\DQ�YHU൴�IRUPDWÕQGDGÕU��
$QDO൴]�HG൴OHFHN�YHU൴OHU൴Q�E�\�N�KDF൴PO൴�ROPDVÕ��RQODUÕQ�JHUoHN�]DPDQOÕ�DQD-
O൴]൴QGH�E�\�N�E൴U�VRUXQ�WHúN൴O�HWPHV൴QH�NDUúÕOÕN�E�\�N�YHU൴�WHNQRORM൴OHU൴�൴OH�EX�
VRUXQ�NROD\OÕNOD�o|]�OHE൴OPHNWHG൴U�>��@���

15.3.  8&1).7.�9*85å9�8å89*21*7å

6DOGÕUJDQODUÕQ�oHú൴WO൴�\|QWHPOHU�NXOODQDUDN�E൴OJ൴VD\DU�V൴VWHPOHU൴QH�\HWN൴V൴]�YH�
൴]൴QV൴]�E൴U�úHN൴OGH�VÕ]PD�J൴U൴ú൴POHU൴Q൴Q�KHSV൴QH�VDOGÕUÕ�GHQ൴OPHNWHG൴U��6DOGÕUÕ-
ODUÕQ�WHVS൴W൴��EHO൴UOHQPHV൴�YH�UDSRUODQPDVÕ�൴o൴Q�NXOODQÕODQ�ND\QDNODU��PHWRWODU�
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YH�DUDoODUÕQ�W�P�QH�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�GHQ൴OPHNWHG൴U�>��@��6DOGÕUÕ�WHVS൴W�
V൴VWHPOHU൴Q൴Q�JHQHO�DPDoODUÕ��JHOHQHNVHO�J�YHQO൴N�GXYDUODUÕ�൴OH�WHVS൴W�HG൴OHPH-
\HQ�IDUNOÕ�W�UGHN൴�N|W�F�O�QHWZRUN�WUDI൴÷൴�YH�E൴OJ൴VD\DU�NXOODQÕPODUÕQÕ�EHO൴UOH-
PHNW൴U��6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴�JHQHO�RODUDN�൴N൴�IDUNOÕ�NDWHJRU൴GH�GH÷HUOHQG൴U൴-
O൴U��%XQODU�൴P]D�WDEDQOÕ�YH�DQRPDO൴�WDEDQOÕGÕU�>��@��

øP]D� WDEDQOÕ� VDOGÕUÕ� WHVS൴W� V൴VWHPOHU൴QGH�� GDKD� |QFH� E൴O൴QHQ� E൴U� VDOGÕUÕQÕQ�
|U�QW�V�Q�� HúOHúW൴UHUHN� \HQ൴� VDOGÕUÕODUÕ� EHO൴UOHPH� ൴úOHP൴� \DSÕOÕU�� %XUDGD�
|U�QW��HúOHúW൴UPHGHQ�NDVÕW�൴P]D�\D�GD�EDúND�E൴U�൴IDGH\OH�|]HW�NDUúÕODúWÕUPD-
GÕU��%DúND�E൴U�൴IDGH\OH��SRWDQV൴\HO�VDOGÕUÕODUÕQ�൴P]DODUÕ�oÕNDUÕODUDN�GDKD�|QFH�
E൴O൴QHQ�VDOGÕUÕODUÕQ�൴P]DVÕ�൴OH�NDUúÕODúWÕUÕOPDVÕ�VRQUDVÕ�HúOHúW൴UPH�ROPDVÕ�Kk-
O൴QGH�E൴U�DODUP��UHW൴O൴U�YH�EX�úHN൴OGH�VDOGÕUÕ� WHVS൴W൴� VD÷ODQÕU��%X�\DNODúÕP��
E൴O൴QHQ�VDOGÕUÕODUD�NDUúÕ�HWN൴O൴�ROVD�GD����J�Q�J൴E൴�E൴O൴QPH\HQ�VDOGÕUÕODUD�NDUúÕ�
EDúDUÕVÕ]GÕU�>��@��

$QRPDO൴� WDEDQOÕ� VDOGÕUÕ� WHVS൴W� V൴VWHPOHU൴QGH� ൴VH� V൴VWHP൴Q� QRUPDO� GDYUDQÕúÕ��
PDN൴QH�|÷UHQPHV൴�� ൴VWDW൴VW൴NVHO�YH�E൴OJ൴� WDEDQOÕ�PHWRWODUOD�ROXúWXUXOXU��*|]-
OHPOHQHQ�GDYUDQÕúODU�H÷HU�EHO൴UOHQHQ�EX�QRUPDO�GDYUDQÕúODUD�D\NÕUÕ�G�úHUVH�EX�
GXUXPGD�E൴U�DQRPDO൴Q൴Q�ROXúWX÷X�YH�PHYFXW�GDYUDQÕúÕQ�VDOGÕUÕ�ROGX÷X�EHO൴U-
OHQ൴U��%X�V൴VWHPOHUGH�|]HOO൴NOH����J�Q�J൴E൴�GDKD�|QFH�E൴O൴QPH\HQ�VDOGÕUÕODUÕQ�
WHVS൴W൴�P�PN�QG�U�>��@�

*HQHO�E൴U�VDOGÕUÕ�WHVS൴W�V൴VWHP൴�PHNDQ൴]PDVÕ�ùHN൴O�����¶WH�J|VWHU൴OP൴úW൴U��6DOGÕUÕ�
WHVS൴W�V൴VWHPOHU൴�úHN൴OGHQ�GH�J|U�OHFH÷൴��]HUH�NXUXP�D÷Õ�൴oHU൴V൴QGHN൴�KDUHNHWOHU൴�
൴]OH\HUHN�VDOGÕUÕ�YH\D�N|W�\H�NXOODQÕPODUÕ�WHVS൴W�HG൴S�UDSRUODPD\Õ�VD÷ODU��

đJPNQ�������,JSJQ�GNW�XFQIæWæ�YJXUNY�XNXYJRN�RJPFSN_RFXæ
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$37�VDOGÕUÕODUÕ�|]HOO൴NOH�NDUPDúÕN�\DSÕVÕQGDQ�GROD\Õ�WHVS൴W൴�]RU�E൴U�VDOGÕUÕ�WHN-
Q൴÷൴G൴U��$37�VDOGÕUÕODUÕ�VÕNOÕNOD�\D�NXOODQÕFÕODUÕQ�J൴U൴ú�E൴OJ൴OHU൴Q൴�\D�GD����J�Q�
]DI൴\HWOHU൴Q൴�NXOODQDUDN�V൴VWHPGH�E൴U�DODUP�ROXúWXUPDGDQ�V൴VWHPH�HU൴ú൴P�VD÷-
ODU��*HQHO�RODUDN� V൴VWHPOHUGHN൴�KDVVDV�Q൴WHO൴NO൴� E൴OJ൴OHU൴� oDOPD\Õ�KHGHIOH\HQ�
EX�VDOGÕUÕODU�NDUPDúÕN�YH�IDUNOÕ� W�UGH�VDOGÕUÕODUÕ� ൴oHU൴V൴QGH�EDUÕQGÕUPDNWDGÕU��
*HQHOO൴NOH�VDKWH�HSRVWDODU� ൴OH�NXOODQÕFÕ\Õ�NDQGÕUDUDN�N|W�F�O�\D]ÕOÕP�൴QG൴U൴S�
oDOÕúWÕUPDVÕQÕ�൴VWHU��%|\OHV൴�E൴U�VDOGÕUÕ\Õ�WHVS൴W�HWPHGH�E�\�N�YHU൴�WHNQRORM൴OH-
U൴QGHQ�ID\GDODQPDN�HQ�DNÕOOÕFDVÕGÕU��*HUHN�DQDO൴]�HG൴OHFHN�YHU൴Q൴Q�P൴NWDUÕQÕQ�
ID]OD�ROPDVÕ�JHUHNVH�GH�EX�YHU൴OHU൴Q�IDNOÕ�W൴SWH�YH�IDUNOÕ�ND\QDNODUGDQ�JHO൴\RU�
ROPDVÕ�E�\�N�YHU൴�WHNQRORM൴OHU൴Q൴�NXOODQPD\Õ�]RUXQOX�NÕODU�>��@��

������ �'�>�0�;*7å�;*�9*03414/å1*7å

%�\�N�YHU൴�NDYUDPÕ��*DUWQHU¶ÕQ� UDSRUXQGD�³GDKD� ൴\൴� VH]J൴��NDUDU�YHUPH�YH�
V�UHo�RWRPDV\RQXQX�P�PN�Q�NÕODQ�PDO൴\HW�HWN൴Q��\HQ൴O൴No൴�E൴OJ൴�൴úOHPH�E൴-
o൴POHU൴�WDOHS�HGHQ�\�NVHN�KDF൴PO൴��\�NVHN�KÕ]OÕ�YH�YH\D�oRN�oHú൴WO൴�E൴OJ൴�YDU-
OÕNODUÕ´� >��@�RODUDN� WDQÕPODQPÕúWÕU��%�\�N�YHU൴��J�Q�P�]GH�SHN�oRN�DODQGD�
VÕNOÕNOD�NXOODQÕODQ�|QHPO൴�E൴U�WHNQRORM൴�KkO൴QH�JHOP൴úW൴U��%�\�N�GHYOHWOHU�EDúWD�
ROPDN��]HUH� VÕNOÕNOD�NXOODQÕODQ�E�\�N�YHU൴� WHNQRORM൴OHU൴� J�Q�P�]�Q�|QHP-
O൴�DUDoODUÕQGDQ�E൴U൴�KkO൴QH�JHOP൴úW൴U��(NRQRP൴GHQ�VD÷OÕ÷D���ONH�\|QHW൴P൴QGHQ�
൴OHW൴ú൴PH�NDGDU�SHN�oRN�DODQGD�ID\GDODQÕODQ�E�\�N�YHU൴�NDYUDPÕ��|]HOO൴NOH�SR-
O൴W൴ND�EHO൴UOHPH��VWUDWHM൴�JHO൴úW൴UPH��JHOHFHN�SODQODPD��NXUXP�ED]OÕ�WDKP൴Q�YH�
DQDO൴]�\DSPD�J൴E൴�oHú൴WO൴�DODQODUGD�E�\�N�൴PNkQODU�VXQDQ�|QHPO൴�E൴U�\DSÕGÕU��
g]HOO൴NOH�NDEXO�HG൴OHE൴O൴U�E൴U� V�UHGH�DQDO൴]�HG൴OHPH\HQ�oHú൴WO൴� W�UOHUGH�YHU൴-
OHU൴Q�\|QHW൴P൴��DQDO൴]൴��GHSRODQPDVÕ��DQODPODQGÕUÕOPDVÕ�YH�J|UVHOOHúW൴U൴OPHV൴�
J൴E൴�NRQXODUGD�NDUúÕODúÕODQ�]RUOXNODUÕQ�DúÕOPDVÕ�DPDFÕ\OD�RUWD\D�oÕNDQ�E൴U�NDY-
UDPGÕU�>�����@��øON�RODUDN�KDF൴P��KÕ]�YH�oHú൴WO൴O൴N�E൴OHúHQOHU൴QH�VDK൴S�RODUDN�
RUWD\D�oÕNDQ�E�\�N�YHU൴�NDYUDPÕ��]DPDQOD�GH÷൴úHQ�YH\D�HYU൴POHúHQ�SUREOHP-
OHU൴Q�o|]�P��൴o൴Q�GH÷HU��GR÷UXOXN�YH�GH÷൴úNHQO൴N�J൴E൴�SHN�oRN�E൴OHúHQH�GH�VD-
K൴S�ROPXúWXU�>�����@��%X�E൴OHúHQOHUGHQ�ED]ÕODUÕ�DúD÷ÕGD�NÕVDFD�DoÕNODQPÕúWÕU�

x� +DF൴P��9HU൴Q൴Q�GHSRODPD�E൴U൴P൴QGH�NDSODGÕ÷Õ�DODQÕ�WHPV൴O�HGHU��
x� +Õ]��9HU൴Q൴Q�EHO൴UO൴�SHU൴\RWODUGDN൴��UHW൴P�IUHNDQVÕQD�NDUúÕOÕN�JHO൴U��
x� dHú൴WO൴O൴N��9HU൴�ND\QDNODUÕQGD��UHW൴OHQ�YHU൴Q൴Q�IRUPX�RODUDN�WDQÕPOD-

QÕU��<DSÕVDO��\DSÕVDO�ROPD\DQ�YH�\DUÕ�\DSÕVDO�ROPDN��]HUH��o�NDWHJR-
U൴GH�VÕQÕIODQGÕUÕOÕU��
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x� 'H÷HU��%�\�N�YHU൴GHQ�HOGH�HG൴OHFHN�ID\GD\Õ�WHPV൴O�HGHU��

x� 'R÷UXOXN��9HU൴Q൴Q�GR÷UXOX÷XQX�YH�J�YHQ൴O൴UO൴÷൴Q൴�EHO൴UW൴U�

x� 'H÷൴úNHQO൴N��9HU൴Q൴Q�൴oHU൴V൴QGH�EXOXQDE൴OHFHN�PXKWHPHO�WXWDUVÕ]OÕN-
ODUÕ��D\NÕUÕ�YHU൴��HNV൴N�YHU൴�YE���൴IDGH�HGHU����

'D÷ÕWÕN�E൴U�\DSÕGDQ�ROXúDQ�E�\�N�YHU൴�P൴PDU൴V൴��WHPHO�൴úOHU൴�\HU൴QH�JHW൴UHQ�E൴U�
DQD�G�÷�PH�YH�KHVDSODPD�൴úOHU൴QGHQ�VRUXPOX�E൴UGHQ�ID]OD�KHVDSODPD�G�÷�PH�
VDK൴SW൴U��(IHQG൴�YH�N|OH�P൴PDU൴V൴QH�GD\DOÕ�RODUDN�oDOÕúDQ�EX�P൴PDU൴GH��DQD�
G�÷�P�E�\�N�YHU൴�N�PHV൴Q൴�N�o�N�SDUoDODUD�D\ÕUÕS�YHU൴�G�÷�POHU൴QH�൴OHW൴U-
NHQ��KHVDSODPD�G�÷�POHU൴�൴VH�NHQG൴��]HU൴QGHN൴�YHU൴�SDUoDODUÕQGD�SDUDOHO�ROD-
UDN�൴OJ൴O൴�൴úOHU൴�\DSDU��%X�P൴PDU൴GH�\HU�DODQ�V൴VWHPOHU��W�P�G�÷�POHUGH�D\QÕ�
\D]ÕOÕP��GRQDQÕP�YH�D÷� WHNQRORM൴V൴�\DSÕVÕQD�VDK൴S�RODQ�KRPRMHQ�\DSÕODUGÕU��
%X�V൴VWHPOHUGH�\�NVHN�KÕ]OÕ�D÷��]HU൴QGHQ�YHU൴�WUDQVIHU൴�\DSÕOÕUNHQ��VWDQGDUW�D÷�
�]HU൴QGHQ�൴OJ൴O൴�KDEHUOHúPHOHU�VD÷ODQÕU�>��@��ùHN൴O�����¶WH�GD÷ÕWÕN�P൴PDU൴�൴o൴Q�
E൴U�|UQHN�YHU൴OP൴úW൴U��

đJPNQ�������'´^´P�[JWNIJ�IFÕæYæP�RNRFWN�^FUæXæ
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%�\�N�YHU൴�P൴PDU൴V൴��]HU൴QGH�E൴U�DQDO൴W൴N�൴úOHP൴�\DSPDN�൴o൴Q�oHú൴WO൴�WHNQRORM൴-
OHUH�൴KW൴\Do�GX\XOXU��%X�൴KW൴\DoODU�NDSVDPÕQGD�KDQJ൴�WHNQRORM൴OHU൴Q�NXOODQÕOD-
FD÷ÕQD�GR÷UX�NDUDU�YHUPHN�JHUHN൴U��$NV൴�KkOGH��DQDO൴W൴N�V�UHF൴�GR÷UX�E൴U�úHN൴O-
GH�\�U�W�OHPH]�YH�EHNOHQHQ�oÕNWÕODU�HOGH�HG൴OHPH]��%�\�N�YHU൴�WHNQRORM൴OHU൴��
K൴]PHW� HWW൴÷൴� DODQD�|]J�� oHú൴WO൴� VÕQÕIODUD� D\UÕOPDNWDGÕU�� ùHN൴O� ����¶WH� E�\�N�
YHU൴�DQDO൴W൴÷൴QGH�NXOODQÕODQ�oHú൴WO൴�WHNQRORM൴OHU�YH�EXQODUÕQ�NXOODQÕOGÕ÷Õ�oHú൴WO൴�
DODQODU�J|VWHU൴OPHNWHG൴U�

đJPNQ�������&QFSQFWF�L®WJ�G´^´P�[JWN�YJPSTQTONQJWN�@������B
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15.5. 8&1).7.�9*85å9�8å89*21*7å�;*�8å'*7�9*-)å9� 
å89å-'&7&9.3&�>�3*1å0�>&5.1&3��&1.đ2&1&7�

/൴WHUDW�UGH��E�\�N�YHU൴�WHNQRORM൴OHU൴Q൴�NXOODQDUDN�JHO൴úW൴U൴OHQ�VDOGÕUÕ�WHVS൴W�V൴V-
WHPOHU൴�YH�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�o|]�POHU൴�DúD÷ÕGD�|]HWOHQP൴úW൴U���

��������'´^´P�;JWN�9JPSTQTONQJWN�0ZQQFSæQFWFP�,JQNĒYNWNQJS��
8FQIæWæ�9JXUNY�8NXYJRQJWN

%�\�N�YHU൴� WHNQRORM൴OHU൴Q൴�NXOODQDUDN�VDOGÕUÕ� WHVS൴W� V൴VWHP൴�JHO൴úW൴UHQ�J�QFHO�
ED]Õ�oDOÕúPDODU�DúD÷ÕGD�|]HWOHQP൴úW൴U�

�x 5DWURKH�YH�DUNDGDúODUÕ� >��@�� WRSODPD�� I൴OWUHOHPH��\�N�GHQJHOHPH�YH�
൴úOHPH�NDWPDQODUÕQD�VDK൴S�E�\�N�YHU൴�P൴PDU൴V൴�WHPHOO൴�E൴U�VDOGÕUÕ�WHV-
S൴W�V൴VWHP൴�|QHUG൴OHU��'$53$�YHU൴�N�PHV൴Q൴Q�NXOODQÕOGÕ÷Õ�oDOÕúPDGD��
+DGRRS��6SDUN�YH�0DSUHGXFH�WHNQRORM൴OHU൴QGHQ�ID\GDODQÕOPÕúWÕU���

�x $KQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD� >��@�� E൴O൴QPH\HQ�
W�UGHN൴�VDOGÕUÕODUÕQ�WHVS൴W൴�൴o൴Q�E�\�N�YHU൴�DQDO൴]൴�V൴VWHP൴QH�VDK൴S�E൴U�
NRQVHSW� ROXúWXUXOPXúWXU��%൴O൴QPH\HQ�$37� VDOGÕUÕODUÕQÕ� WHVS൴W� HWPHN�
YH�|QOHPHN�൴o൴Q�E�\�N�YHU൴�DQDO൴]൴��]HU൴QH�GD\DOÕ�E൴U�PRGHO�JHO൴úW൴-
U൴OP൴úW൴U��9HU൴OHU�J�YHQO൴N�GXYDUÕ��ND\ÕW�YH\D�J�QO�N��ORJ��GRV\DODUÕ��
NXOODQÕFÕ�GDYUDQÕúÕ��DQW൴Y൴U�V�YHU൴�WDEDQÕQGDQ�oHú൴WO൴�E൴OJ൴OHU��D÷�F൴KD]-
ODUÕ�YH�V൴VWHPOHU൴�J൴E൴�\DSÕODUGDQ�WRSODQDUDN�HOGH�HG൴OP൴úW൴U��1R64/��
+DGRRS�YH�0DS5HGXFH�J൴E൴�WHNQRORM൴OHU�NXOODQÕODUDN�൴VWHQ൴OHQ�JHUHN-
V൴Q൴POH�NDUúÕODQÕS�|Q�൴úOHP�DúDPDVÕ�WDPDPODQPÕúWÕU��9HU൴OHU��WDKP൴Q��
VÕQÕIODQGÕUPD��E൴UO൴NWHO൴N�DQDO൴]൴��NXOODQÕFÕ�GDYUDQÕúÕ�� V൴VWHP�GXUXPX�
J൴E൴� \DSÕODU� DQDO൴]� HG൴OP൴úW൴U�� %X� DQDO൴]� VRQXFXQGD� H÷HU� E൴U� VDOGÕUÕ�
YH\D�DQRUPDO�GDYUDQÕú�WHVS൴W�HG൴OG൴÷൴QGH�V൴VWHP�\|QHW൴F൴\H�X\DUÕ�YHU-
PHNWHG൴U��

�x 6KHQZHQ�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�>��@��E�\�N�YHU൴�P൴PD-
U൴V൴�NXOODQÕODUDN�$37�VDOGÕUÕVÕQÕQ�WHVS൴W൴QH�\|QHO൴N�E൴U�o|]�P�VXQXO-
PXúWXU��%X�V൴VWHP�൴OH�KHP�E൴O൴QHQ�KHP�GH�E൴O൴QPH\HQ�$37�VDOGÕUÕODUÕ�
WHVS൴W�HG൴OHE൴OPHNWHG൴U��6൴VWHP��YHU൴�WRSODPD��E�\�N�YHU൴�൴úOHPH��$37�
DQDO൴]൴�YH�X\JXODPD�NDWPDQÕ�RODUDN���DúDPDGDQ�ROXúPDNWDGÕU��+DGR-
RS�YH�0DKRXW�WHNQRORM൴OHU൴�NXOODQÕODUDN��D÷�YHU൴V൴��V൴VWHP�ND\ÕWODUÕ�YH�
oHú൴WO൴�J�YHQO൴N�E൴OJ൴OHU൴�DQDO൴]�HG൴OP൴úW൴U��
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�x *RXWDP�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�>��@��E�\�N�YHU൴�P൴PDU൴V൴�
�]HU൴QGH� JHUoHN� ]DPDQOÕ� VDOGÕUÕ� WHVS൴W� V൴VWHP൴� JHO൴úW൴U൴OP൴úW൴U��%X� V൴V-
WHP��\DNDODPD�NDWPDQÕ��I൴OWUHOHPH�YH�\�N�GHQJHOHPH�NDWPDQÕ��൴úOHPH�
NDWPDQÕ��NDUDU�YHUPH�NDWPDQÕ�ROPDN��]HUH���NDWPDQGDQ�ROXúPDNWDGÕU��
%�\�N�YHU൴� WHNQRORM൴OHU൴QGHQ�RODQ�$SDFKH�6WRUP�NXOODQÕODUDN�JHUoHN�
]DPDQOÕ�E൴U�K൴EU൴W�VDOGÕUÕ�WHVS൴W�V൴VWHP൴�JHO൴úW൴U൴OP൴úW൴U�����*%�E�\�NO�-
÷�QGH��,6&;�I൴UPDVÕ�WDUDIÕQGDQ�ROXúWXUXODQ�VDOGÕUÕ�WHVS൴W�V൴VWHP൴�YHU൴OHU൴�
NXOODQÕOPÕúWÕU��&&��V൴Q൴U�D÷Õ�\DSÕVÕ�൴OH�E൴O൴QPH\HQ�VDOGÕUÕODU�WHVS൴W�HG൴O൴U-
NHQ��dRN�NDWNÕ�\DSD\�V൴Q൴U�D÷Õ��0/3�0XOW൴�OD\HUHG�3HUFHSWURQ��൴OH�GH�
N|W�\H�NXOODQÕP�WHVS൴W൴�VD÷ODQPÕú�YH�����EDúDUÕ�HOGH�HG൴OP൴úW൴U��

�x 0DFKDO� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD� >��@�� E�\�N� |OoHNWHN൴�
J�YHQO൴N�YHU൴OHU൴Q൴Q�J|]OHPOHQPHV൴�൴o൴Q�E൴U�E�\�N�YHU൴�P൴PDU൴V൴�JH-
O൴úW൴U൴OP൴úW൴U��'16�YHU൴V൴��1HW)ORZ�ND\ÕWODUÕ�� KWWS� WUDI൴÷൴� YH� EDON�S��
YHU൴OHU൴�DQDO൴]�HG൴OP൴úW൴U��%�\�N�YHU൴� WHNQRORM൴OHU൴QGHQ�RODQ�+DGRRS�
YH�6SDUN�NXOODQÕOPÕúWÕU��

�x 2WKPDQ�YH�DUNDGDúODUÕ�>��@��.''&83���YHU൴�VHW൴��]HU൴QGH�$SDFKH�
6SDUN� oHUoHYHV൴� ൴OH� GHVWHN� YHNW|U� PDN൴QHOHU൴� YH� ORM൴VW൴N� UHJUHV\RQ�
\|QWHPOHU൴Q൴�NXOODQDUDN�VDOGÕUÕ�WHVS൴W�V൴VWHP൴�JHO൴úW൴UP൴úOHUG൴U��g]Q൴-
WHO൴N�VHo൴P൴�൴o൴Q�&K൴6TXDUH�\|QWHP൴Q൴Q�NXOODQÕOGÕ÷Õ�oDOÕúPDGD��NODV൴N�
\|QWHPOHUOH�\DSÕODQ�NDUúÕODúWÕUPD�VRQUDVÕ�HOGH�HG൴OHQ�GHQH\�VRQXFXQD�
J|UH�|QHU൴OHQ�\|QWHP൴Q�GDKD�EDúDUÕOÕ�ROGX÷X�J|]OHPOHQP൴úW൴U�

�x 9൴H൴UD�YH�DUNDGDúODUÕ�>��@��E�\�N�YHU൴�P൴PDU൴V൴��]HU൴QGH�VDOGÕUÕ�WHV-
S൴W൴� \DSDQ�E൴U� V൴VWHP�JHO൴úW൴UG൴OHU��.HQG൴��UHWW൴NOHU൴�QHWZRUN�YHU൴OHU൴�
�]HU൴QGH�0DS5HGXFH� YH�+DGRRS� \DSÕODUÕQGDQ� ID\GDODQGÕODU��*HO൴ú-
W൴UG൴NOHU൴�൴P]D�WDEDQOÕ�VDOGÕUÕ�WHVS൴W�V൴VWHP൴�൴OH�\�NVHN�WHVS൴W�EDúDUÕVÕ�
HOGH�HWW൴OHU��

�x >��@�QXPDUDOÕ�oDOÕúPDGD��0൴FURVRIW�$]XUH�SODWIRUPX�NXOODQÕODUDN�VDO-
GÕUÕ� WHVS൴W� V൴VWHP൴�JHO൴úW൴U൴S�EX� V൴VWHP൴�.''&83���YHU൴� N�PHV൴� ൴OH�
WHVW�HG൴OP൴úW൴U��.DUDU�D÷DFÕ�YH�V൴Q൴U�D÷ODUÕ�DOJRU൴WPDODUÕQÕQ�NXOODQÕOGÕ÷Õ�
oDOÕúPDGD��&K൴VTXDUH�YH�0XWXDO�,QIRUPDW൴RQ�\|QWHPOHU൴QGHQ�ID\GDOD-
QÕODUDN�|]Q൴WHO൴N�VHoPH�൴úOHP൴�JHUoHNOHúW൴UG൴OHU��<DSÕODQ�WHVWOHU�VRQX-
FXQGD�\�NVHN�EDúDUÕ�HOGH�HWW൴OHU��

�x 5DWURKH�YH�DUNDGDúODUÕ�>��@��+DGRRS�YH�6SDUN�WHNQRORM൴OHU൴QGHQ�ID\GD-
ODQDUDN�E൴U�VDOGÕUÕ�WHVS൴W�V൴VWHP൴�JHO൴úW൴UG൴OHU��%X�V൴VWHP൴�.''&83���
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YHU൴�N�PHV൴Q൴�NXOODQDUDN� WHVW�HWW൴OHU��gQHUG൴NOHU൴�V൴VWHPGH�DOWÕ� IDUNOÕ�
VÕQÕIODQGÕUPD�DOJRU൴WPDVÕ�NXOODQGÕODU��

�x >��@�QXPDUDOÕ�oDOÕúPDGD��0൴FURVRIW�$]XUH�SODWIRUPX��]HU൴QGH�N��DGÕ-
QÕ�YHUG൴NOHU൴�E൴U�VÕQÕIODQGÕUPD�DOJRU൴WPDVÕ�NXOODQDUDN�E൴U�VDOGÕUÕ�WHVS൴W�
V൴VWHP൴�JHO൴úW൴UP൴úOHUG൴U��0$:,/DE�YHU൴�N�PHV൴Q൴Q�NXOODQÕOGÕ÷Õ�oDOÕú-
PDGD��6SDUN�WHNQRORM൴V൴QGHQ�ID\GDODQGÕODU��

�x =KDQJ�YH�DUNDGDúODUÕ�>��@��6SDUN�WHNQRORM൴V൴��]HU൴QGH�5DQGRP�)RUHVW�DO-
JRU൴WPDVÕQÕ�NXOODQDUDN�E�\�N�YHU൴�P൴PDU൴V൴QH�X\JXQ�E൴U�VDOGÕUÕ�WHVS൴W�V൴V-
WHP൴�JHO൴úW൴UP൴úOHUG൴U��&,&,'6�����YHU൴�N�PHV൴��]HU൴QGH�WHVW�HG൴OHQ�V൴VWH-
P൴Q��IDUNOÕ�DOJRU൴WPDODUD�J|UH�GDKD�\�NVHN�EDúDUÕ�VD÷ODGÕ÷Õ�EHO൴UW൴OP൴úW൴U�

<XNDUÕGD�VXQXODQ�oDOÕúPDODU��7DEOR�����¶GH�G|UW�IDUNOÕ�SDUDPHWUH\H�J|UH�NDU-
úÕODúWÕUÕOPÕúWÕU��%X�WDEOR\D�J|UH�VDOGÕUÕ�WHVS൴W�V൴VWHPOHU൴QGH��HQ�oRN�NXOODQÕODQ�
E�\�N�YHU൴�WHNQRORM൴OHU൴Q൴Q�6SDUN�YH�+DGRRS�ROGXNODUÕ��HQ�oRN�NXOODQÕODQ�YHU൴�
N�PHV൴Q൴Q�.''&83���ROGX÷X�YH�JHQHO�RODUDN�VÕQÕIODQGÕUPD�WDEDQOÕ�RODUDN�
oDOÕúPDODUÕQ�WHUF൴K�HG൴OG൴÷൴�J|U�OPHNWHG൴U��

9FGQT�������1NYJWFY´WIJPN��FQæĒRFQFWæS�PFWĒæQFĒYæWæQRFXæ

�EP·ĲQE :IVM�0ÇQIWM 0YPPER·PER�8IORSPSNM &QE± Odak

?��A )&75&��
0))(95��

�TEVO��2ETVIHYGI��
-EHSST �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE

?��A
+EVOP·�

OE]REOPEVHER�
XSTPERER�ZIVMPIV

3S��UP��-EHSST��
2ET7IHYGI �EPH·V·�XIWTMX�WMWXIQM &58�XIWTMXM

?��A
+EVOP·�

OE]REOPEVHER�
XSTPERER�ZIVMPIV

-EHSST��2ELSYX �EPH·V·�XIWTMX�WMWXIQM &58�XIWTMXM

?��A .�(<�ZIVMWM &TEGLI��XSVQ �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE

?��A 3IX[SVO�XVEǻO�
ZIVMWM

-EHSST��-MZI��5MK��
�TEVO���LEVO �EPH·V·�XIWTMX�WMWXIQM 0SVIPEW]SR

?��A 0))(95�� �TEVO �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE

?��A
+EVOP·�

OE]REOPEVHER�
XSTPERER�ZIVMPIV

-EHSST��
2ET7IHYGI �EPH·V·�XIWTMX�WMWXIQM āQ^E

?��A 0))(95�� &^YVI �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE

?��A 0))(95�� -EHSST���TEVO �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE

?��A 2&;.1EF &^YVI���TEVO �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE

?��A (.(.)����� �TEVO �EPH·V·�XIWTMX�WMWXIQM �·R·ǼERH·VQE
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��������'´^´P�;JWN�9JPSTQTONQJWN�0ZQQFSæQFWFP�,JQNĒYNWNQJS��
8NGJW�9JMINY�åXYNMGFWFY�8NXYJRQJWN�

/൴WHUDW�UGH�E�\�N�YHU൴�WHNQRORM൴OHU൴�NXOODQÕODUDN�JHO൴úW൴U൴OHQ�V൴EHU�WHKG൴W�൴VW൴K-
EDUDW�V൴VWHPOHU൴QH�D൴W�oDOÕúPDODU�DúD÷ÕGD�|]HWOHQP൴úW൴U���

�x 7DR�YH�DUNDGDúODUÕ�>��@��E൴OJ൴�V൴VWHPOHU൴QGHQ�WRSODGÕNODUÕ�VWDW൴N�YH�G൴QD-
P൴N�YHU൴OHU�൴OH��o�Q��SDUW൴�E൴OHúHQOHUGHQ�WRSODGÕNODUÕ�൴VW൴KEDUDW�E൴OJ൴OHU൴Q൴�
E൴UOHúW൴U൴S�E�\�N�YHU൴�RUWDPÕQGD�DQDO൴]�HWP൴úW൴U��*HO൴úW൴UG൴NOHU൴�RUWDPGD��
oHYU൴PGÕúÕ��RIIO൴QH��KHVDSODPDGD�VWDW൴N�YHU൴�DQDO൴]൴� ൴o൴Q�+DGRRS��+൴YH��
+%DVH� YH� 0DSUHGXFH� WHNQRORM൴OHU൴QGHQ�� DUD� �QHDUO൴QH�� KHVDSODPDGD�
+%DVH��+')6�YH�6SDUN�WHNQRORM൴OHU൴QGHQ��oHYU൴P൴o൴��RQO൴QH��KHVDSODPD-
GD�G൴QDP൴N�YHU൴�DQDO൴]൴�൴o൴Q�൴VH�6WRUP�WHNQRORM൴V൴QGHQ�ID\GDODQÕOPÕúWÕU���

�x &KHQ�YH�DUNDGDúODUÕQÕQ�\DSWÕNODUÕ�oDOÕúPDGD�>�@��DoÕNOÕODUÕQ�GDKD�RU-
WD\D�oÕNPDGDQ�WDKP൴Q�HG൴OPHV൴�YH�G�]HOW൴OPHV൴�൴o൴Q�E�\�N�YHU൴�\DN-
ODúÕPÕ�|QHU൴OP൴úW൴U��3URDNW൴I�V൴EHU�J�YHQO൴N�V൴VWHP൴�RODUDN�VXQXODQ�EX�
\DSÕGD��DoÕNOÕN�YHU൴�WDEDQODUÕ��VDOGÕUÕ�YHU൴�WDEDQODUÕ�YH�EXQODUD�HN�ROD-
UDN� NRUVDQODUÕQ� WDUWÕúPDODUÕQÕQ�� SD\ODúÕPODUÕQÕQ� \HU� DOGÕ÷Õ� IRUXPODU��
EORJODU��,5&�SODWIRUPODUÕ�WDUDQPÕúWÕU��0HW൴QOHU��]HU൴QGHQ�oDOÕúÕOPÕúWÕU��
3RWDQV൴\HO�DWDNODUÕQ�EHO൴UOHQPHV൴�YH�|QOH\൴F൴�NDUúÕ�|QOHPOHU�JHO൴úW൴U൴O-
PHV൴�DPDoODQPÕúWÕU��6൴VWHP�WHPHO�RODUDN�NRQXQXQ�EHO൴UOHQPHV൴�YH�EX�
NRQXQXQ�WDN൴E൴��]HU൴QH�NXUXOPXúWXU��.RQX�N�PHOHPH�൴úOHP൴�൴OH�\HQ൴�
oÕNDQ�NRQX\X�WHVS൴W�HG൴OPHV൴�YH�\HQ൴�NRQX�JUXSODUÕ�൴OH�൴OJ൴O൴�\HQ൴�NRU-
VDQ�WRSOXOXNODUÕQÕQ�WHVS൴W�HG൴OPHV൴�VD÷ODQDFD÷Õ�EHO൴UW൴OPHNWHG൴U��

�x &KDUOHV�YH�DUNDGDúODUÕ�>��@�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�൴o൴Q�E�\�N�YHU൴�P൴-
PDU൴V൴�|QHUG൴OHU��$SDFKH�.DIND�NXOODQÕODUDN�JHUoHN�]DPDQOÕ�YHU൴�WRS-
ODPD�൴úOHPH�\DSÕODUDN������*%¶OÕN�JHUoHN�QHWZRUN�YHU൴V൴QGHQ�WHKG൴W�
൴VW൴KEDUDWÕQD� \|QHO൴N� oÕNDUÕPODUGD� EXOXQGXODU��'|UW� IDUNOÕ� DOJRU൴WPD�
൴OH�\DSÕODQ�VÕQÕIODQGÕUPD�൴úOHP൴QGH�EDúDUÕOÕ�VRQXoODU�HOGH�HG൴OP൴úW൴U��

<XNDUÕGDN൴�oDOÕúPDODU�൴QFHOHQG൴÷൴QGH��|]HOO൴NOH�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕQGD�E�-
\�N�YHU൴� WHNQRORM൴OHU൴QGHQ� ID\GDODQDQ� oDOÕúPDODUÕQ� D]� VD\ÕGD�ROGX÷X�J|U�O-
PHNWHG൴U��%X�GXUXPXQ�JHUHNoHOHU൴�úX�úHN൴OGH�VÕUDODQDE൴O൴U�

x� øON�YH�HQ�|QHPO൴�KXVXV�EX�W�U�YHU൴OHU൴Q�KDVVDV�YHU൴OHU�ROPDVÕ�VHEHE൴\OH�
SD\ODúÕOPDN�൴VWHQ൴OPHPHV൴G൴U�

x� 6൴EHU� WHKG൴W� ൴VW൴KEDUDWÕ� ൴o൴Q� ൴VW൴KEDUDW�SD\ODúÕPÕ�\DSDQ�SODWIRUPODUÕQ�
VXQGXNODUÕ�E൴OJ൴OHU�\HWHUO൴�J|U�O�S�EXQD�HN�E൴U�E�\�N�YHU൴�P൴PDU൴V൴�
WHPHOO൴�V൴VWHP�JHO൴úW൴U൴OPHN�൴VWHQPH\HE൴O൴U�
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x� .RUVDQ�IRUXPODUÕQGDQ��VRV\DO�PHFUDODUGDQ��'DUN:HE�J൴E൴�SODWIRUP-
ODUGDQ�HOGH�HG൴OHQ�KDP�KWPO�YHU൴OHU൴Q൴Q�E�\�N�YHU൴�P൴PDU൴OHU൴QGH�DQD-
O൴]�HG൴OPHV൴Q൴Q�]RU�ROPDVÕ�

x� 'DUN:HE� YH�.RUVDQ� IRUXPODUÕ� J൴E൴� SODWIRUPODUGDQ� YHU൴� WRSODPDQÕQ�
]RU�ROPDVÕ�RODUDN�EHO൴UW൴OHE൴O൴U��

��������8NGJW�9JMINY�åXYNMGFWFY�8NXYJRQJWN��_JWNSJ�>FUæQFS�
�FQæĒRFQFW

6൴EHU�WHKG൴W�൴VW൴KEDUDWÕQD�\|QHO൴N�ED]Õ�J�QFHO�oDOÕúPDODU�DúD÷ÕGD�|]HWOHQP൴úW൴U�

�x 0DFGRQDOG� YH� DUNDGDúODUÕ� >��@�� NRUVDQ� IRUXPODUÕQGDQ� WRSODGÕNODUÕ�
YHU൴OHU� �]HU൴QGH� GR÷DO� G൴O� ൴úOHPH� \DNODúÕPODUÕ� ൴OH� WHKG൴WOHUH� ൴O൴úN൴Q�
DQDKWDU�NHO൴PH�oÕNDUPD�YH�NRUVDQODUÕQ�NU൴W൴N�DOW�\DSÕODU� ൴o൴Q�NXOODQ-
GÕNODUÕ�൴IDGHOHU൴�EHO൴UOHPH�൴úOHP൴�\DSÕOPÕúWÕU��2SHQ�'൴VFXVV൴RQ�)RUXP�
&UDZOHU�SURJUDPÕ�DUDFÕOÕ÷Õ\OD�YHU൴OHU�WRSODQPÕú�YH�DODQD�|]J��RODUDN�
E൴U�GX\JX�DQDO൴]�൴úOHP൴�JHUoHNOHúW൴U൴OP൴úW൴U��6൴EHU�NRUVDQODU�WDUDIÕQGDQ�
ROXúWXUXODQ�KHU�E൴U�SRVW�൴o൴Q�GX\JX�DQDO൴]൴�\DSÕOPÕú�YH�VNRUODQPÕúWÕU��

�x .DGRJXFK൴� YH� DUNDGDúODUÕ� oDOÕúPDODUÕQGD� >�@�� 'DUN:HE¶GH� EXOXQDQ�
IRUXP�V൴WHOHU൴QGH�V൴EHU�൴VW൴KEDUDW�WRSODPDN�൴o൴Q�E൴U�\DNODúÕP�JHO൴úW൴U-
P൴úW൴U��'R÷DO�G൴O�൴úOHPH�YH�PDN൴QH�|÷UHQPHV൴�WHNQ൴NOHU൴Q൴Q�NXOODQÕOGÕ-
÷Õ�oDOÕúPDGD��6൴[J൴OO�൴V൴PO൴�E൴U�V൴EHU�൴VW൴KEDUDW�SODWIRUPXQX�NXOODQDUDN�
'DUN:HE¶GHQ� NRUVDQ� DNW൴Y൴WHOHU൴QH� ൴O൴úN൴Q� oHú൴WO൴� E൴OJ൴OHU� WRSODGÕODU��
'RF�YHF�\DSÕVÕQÕ�NXOODQDUDN�PHW൴QOHU൴�YHNW|U�KkO൴QH�JHW൴U൴S�GDKD�VRQ-
UD�0/3�D÷Õ�൴OH�VÕQÕIODQGÕUPD�൴úOHP൴�\DSWÕODU���

�x +DPDG�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�>��@�EDON�S�QGHQ��KRQH\-
SRW��HOGH�HWW൴NOHU൴�YHU൴OHU൴�DQDO൴]�HGHUHN�GH÷HUOHQG൴UG൴NOHU൴�\HQ൴�E൴U�WHK-
G൴W� ൴VW൴KEDUDW� WHNQ൴÷൴�|QHUG൴OHU��(ODVW൴FVHDUFK�\DNODúÕPÕQÕ�NXOODQDUDN�
���0%�E�\�NO�÷�QGH� E൴U� ND\ÕW� YH\D� J�QO�N� �ND\ÕW�� GRV\DVÕ� DQDO൴]�
HWW൴OHU��3HN�oRN�IDUNOÕ�VÕQÕIWD�VDOGÕUÕ�ROD\ODUÕ�൴VWDW൴VW൴NVHO�RODUDN�DQDO൴]�
HG൴OP൴úW൴U���

�x /DQGDXHU�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�>��@��ND\ÕW�GRV\DVÕ�DQD-
O൴]�HGHUHN�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�൴o൴Q�oHú൴WO൴�E൴OJ൴OHU�HOGH�HWPH\H�oDOÕú-
PÕúWÕU��$QRPDO൴� WHVS൴W൴�\DNODúÕPÕ�NXOODQÕODUDN�JHUoHNOHúW൴U൴OHQ�X\JX-
ODPDGD��WHVS൴W�HG൴OHQ�DQRPDO൴OHU൴Q�WHKG൴W�൴VW൴KEDUDWÕQD�G|Q�úW�U�OPHV൴�
DúDPDVÕ�DoÕNODQPÕúWÕU����
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�x *DR�YH� DUNDGDúODUÕ� >��@� V൴EHU� WHKG൴W� ൴VW൴KEDUDWÕQÕQ�PRGHOOHQPHV൴�YH�
WHKG൴W�W൴SOHU൴Q൴Q�EHO൴UOHQPHV൴�൴o൴Q�E൴U�V൴VWHP�JHO൴úW൴UG൴OHU��,%0�;�)RUFH�
([FKDQJH� YH�9൴UXV7RWDO� SODWIRUPODUÕQGDQ� WRSODQDQ� WHKG൴W� ൴VW൴KEDUDW�
YHU൴OHU൴��]HU൴QGH�DQDO൴]�\DSPÕúODUGÕU���

�x <�UHNWHQ�YH�'HP൴UF൴¶Q൴Q�\DSWÕNODUÕ�oDOÕúPDGD�>��@��IDUNOÕ�ND\QDNODUGDQ�
WRSODQDQ�൴VW൴KEDUDW�YHU൴OHU൴Q൴�GH÷HUOHQG൴UHQ��NXUXPODUÕQ�NHQG൴�E�Q\HOH-
U൴QGH�\D]ÕOÕP�WDEDQOÕ�D÷ODU� ൴o൴Q�RWRPDW൴N�D÷�\DSÕODQGÕUPDVÕ�\DSDQ�E൴U�
PRGHO�JHO൴úW൴UP൴úOHUG൴U��*HO൴úW൴U൴OHQ�PRGHO�DOWÕ�IDUNOÕ�YHU൴�N�PHV൴�ND\-
QD÷ÕQGD�WHVW�HG൴OP൴ú�YH�\D]ÕOÕP�WDQÕPOÕ�D÷ODU�൴o൴Q�NXUDOODU��UHW൴OP൴úW൴U�

<XNDUÕGD�|]HWOHQHQ�oDOÕúPDODU�G൴NNDWH�DOÕQGÕ÷ÕQGD��V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�൴o൴Q�
YHU൴�ND\QD÷Õ�RODUDN�'DUN:HE��IRUXP�V൴WHOHU൴��ND\ÕW�GRV\DODUÕ��EDON�S��YHU൴OHU൴�
YH�|]HOO൴NOH�oHú൴WO൴�DoÕN�ND\QDN�SODWIRUPODUGDQ�ID\GDODQÕOGÕ÷Õ�J|U�OPHNWHG൴U��

������843:��;*�)*Ô*71*3)å72*1*7

.XUXPVDO�E൴OJ൴�J�YHQO൴÷൴Q൴�VD÷ODPDGD�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�YH�VDOGÕUÕ�WHVS൴W�
V൴VWHPOHU൴�J�Q�P�]�Q�YD]JHo൴OPH]�൴N൴�DQD�XQVXUXGXU��6DOGÕUÕODUÕQ�JHUoHNOHú-
PHGHQ�|QFH�RQODUD�GD൴U�E൴OJ൴OHU൴Q�WRSODQDUDN�൴OJ൴O൴�|QOHPOHU൴Q�KÕ]OÕFD�DOÕQPDVÕ�
JHUHN൴U��%X�DúDPDGD��|]HOO൴NOH�V൴EHU�J�YHQO൴N�X]PDQODUÕQÕQ�E൴OJ൴�YH�EHFHU൴OHU൴�
|QHPO൴�ROVD�GD��KÕ]OD�JHO൴úHQ�YH�GH÷൴úHQ�WHNQRORM൴OHU�YH�EXQODUÕQ�EDUÕQGÕUGÕ÷Õ�
]DI൴\HWOHU൴�WDN൴S�HWPHN�NROD\�ROPD\ÕS�D\QÕ�]DPDQGD�EXQODUÕQ�WDN൴E൴�X]XQ�]D-
PDQ�DOPDNWDGÕU��%XQGDQ�GROD\Õ�JHUHN�V൴EHU�J�YHQO൴N�X]PDQODUÕQÕQ�൴VW൴KEDUDW�
E൴OJ൴OHU൴Q൴�HG൴Q൴P൴Q൴�NROD\ODúWÕUPDN�JHUHNVH�GH�EX�E൴OJ൴OHU൴�WRSODPDGD�JHoHQ�
V�UH\൴�D]DOWPDN�DPDFÕ\OD�V൴EHU�WHKG൴WOHUH�\|QHO൴N�൴VW൴KEDUDW�WRSOD\DQ�V൴VWHP-
OHUH�E�\�N�൴KW൴\Do�YDUGÕU��

øVW൴KEDUDW�E൴OJ൴OHU൴Q൴Q�WRSODQDFD÷Õ�DODQODUGD�HOGH�HG൴OHQ�E൴OJ൴OHU൴Q�oHú൴WO൴O൴÷൴�YH�
ER\XWX�\�NVHN�P൴NWDUGD�ROGX÷XQGDQ�GROD\Õ�EX�W�U�YHU൴OHU൴Q�E�\�N�YHU൴�IRUPX-
QD�J൴UHFH÷൴�൴o൴Q�E�\�N�YHU൴�WHNQRORM൴OHU൴�NXOODQÕODUDN�E൴U�V൴VWHP�JHO൴úW൴UPHN�HQ�
GR÷UX�o|]�PG�U��

$÷��]HU൴QGH�DNDQ�YHU൴Q൴Q�P൴NWDUÕ�J�Q�JHoW൴NoH�DUWWÕ÷Õ� ൴o൴Q�VDOGÕUÕ� WHVS൴W�V൴V-
WHPOHU൴QGH�E�\�N�YHU൴�P൴PDU൴V൴QH�GD\DOÕ�o|]�P�JHO൴úW൴UPHN�HQ�GR÷UXVXGXU��
g]HOO൴NOH� DQDO൴]� WDUDIÕQGD� NXOODQÕFÕODUD� |OoHNOHQHE൴O൴UO൴N�� SDUDOHO� YH� GD÷ÕWÕN�
KHVDSODPD��KDWD�WROHUDQVÕ�J൴E൴�DYDQWDMODU�VXQDQ�E�\�N�YHU൴�WHNQRORM൴OHU൴QGHQ�
PHYFXW�SUREOHPH�|]J��RODUDN�X\JXQ�WHNQRORM൴OHU൴Q�NXOODQÕOPDVÕ��HWN൴Q�E൴U�VDO-
GÕUÕ�WHVS൴W�V൴VWHP൴�JHO൴úW൴UPHGH�E�\�N�NROD\OÕN�VD÷OD\DFDNWÕU��
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/൴WHUDW�UGH�\XNDUÕGD�EHO൴UW൴OHQ�൴N൴�DODQGD�\DSÕODQ�oDOÕúPDODU�൴QFHOHQG൴÷൴QGH�

�x g]HOO൴NOH�E�\�N�YHU൴�WHNQRORM൴OHU൴QGHQ�ID\GDODQÕODQ�VDOGÕUÕ�WHVS൴W�V൴V-
WHP൴�oDOÕúPDODUÕQÕQ�oRN�VD\ÕGD�ROGX÷X�YH�EXQGDQ�GROD\Õ�GD�EHO൴UO൴�E൴U�
ROJXQOX÷D�HU൴úW൴÷൴�J|]OHPOHQP൴úW൴U��

�x 6൴EHU�WHKG൴W�൴VW൴KEDUDWÕQGD�E�\�N�YHU൴�WHNQRORM൴OHU൴�DoÕVÕQGDQ�EDNÕOGÕ-
÷ÕQGD�� \D\ÕPODQPÕú� D]� VD\ÕGD� oDOÕúPD\D� UDVWODQPÕúWÕU��%X�GXUXPXQ�
PXKWHPHO�JHUHNoHOHU൴�|QFHN൴�E|O�PGH�EHO൴UW൴OP൴úW൴U��

%X�oDOÕúPD�NDSVDPÕQGD�\DSÕODE൴OHFHN�GH÷HUOHQG൴UPHOHU�DúD÷ÕGD�VXQXOPXúWXU�

�x %�\�N�YHU൴� WHNQRORM൴OHU൴�SHN�oRN�DODQGD�ROGX÷X�J൴E൴� V൴EHU�J�YHQO൴N�
DOQÕQGD�GD�E�\�N�DYDQWDMODU�VD÷ODGÕ÷Õ�൴o൴Q�EX�DODQGD�E�\�N�YHU൴�P൴-
PDU൴V൴�WHPHOO൴�o|]�POHU൴Q�VD\ÕVÕQÕQ�DUWWÕUÕOPDVÕ�JHUHNW൴÷൴�

�x 6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴QGH�VÕNOÕNOD�NXOODQÕODQ�E�\�N�YHU൴�WHNQRORM൴OH-
U൴QGHQ�|]HOO൴NOH�NXUXPVDO�\DSÕODU�൴o൴Q�V൴EHU�WHKG൴W�൴VW൴KEDUDWÕ�WRSODPD�
YH�DQDO൴]�HWPHGH�GH�ID\GDODQPDN�JHUHNW൴÷൴�

�x dHú൴WO൴� SODWIRUPODUGDQ� SD\ODúÕODQ� V൴EHU� WHKG൴W� ൴VW൴KEDUDW� E൴OJ൴OHU൴� ൴OH�
\HW൴Q൴OPH\൴S�EX�DODQGD�JHUHN�NXUXPVDO�JHUHNVH�GH��ONH�oDSÕQGD�V൴EHU�
WHKG൴W�൴VW൴KEDUDWÕ�WRSODPD�o|]�POHU൴Q൴Q�VD\ÕVÕQÕQ�DUWWÕUÕOPDVÕ�JHUHNW൴÷൴�

�x 6൴EHU�WHKG൴W�൴VW൴KEDUDW�YHU൴OHU൴Q�DQDO൴]�HG൴OPHV൴�DúDPDVÕQGD�E�\�N�YHU൴�
WHNQRORM൴OHU൴Q൴Q�E�\�N�|QHP൴�ROGX÷X�YH�EX� WHNQRORM൴OHUGHQ�ID\GDOD-
QÕOPDVÕ�JHUHNW൴÷൴�

�x 6DOGÕUÕ�WHVS൴W�V൴VWHPOHU൴QGH�|]HOO൴NOH�D÷ÕQ�V�UHNO൴�G൴QOHQPHV൴�൴OH�HOGH�
HG൴OHQ�DNDQ�YHU൴Q൴Q�DQDO൴]൴Q൴Q�|QHPO൴�ROGX÷X�YH�EXQGDQ�GROD\Õ�6SDUN�
6WUHDP൴QJ�J൴E൴�E�\�N�YHU൴�WHNQRORM൴OHU൴QGHQ�ID\GDODQÕOPDVÕ�JHUHNW൴÷൴���

�x 6൴EHU�WHKG൴W�൴VW൴KEDUDWÕQGD�'DUN:HE¶൴Q�\DSÕVÕQD�X\JXQ�WDUDPD�YH�E൴OJ൴�
WRSODPD�o|]�POHU൴Q൴Q�E�\�N�YHU൴�P൴PDU൴V൴�൴OH�X\XPOX�RODFDN�úHN൴OGH�
JHO൴úW൴U൴OPHV൴�YH�VD\ÕVÕQÕQ�DUWWÕUÕOPDVÕ�JHUHNW൴÷൴�

�x 6൴EHU�WHKG൴W�൴VW൴KEDUDW�YHU൴OHU൴Q൴Q�WRSODQÕS�DQDO൴]�HG൴OPHV൴\OH�HOGH�HG൴-
OHQ�E൴OJ൴OHU൴Q�KÕ]OÕ�E൴U�úHN൴OGH�X\JXODPD\D�JHo൴U൴OPHV൴�YH�WHVS൴W�HG൴OHQ�
]DI൴\HWOHU൴Q�KÕ]OÕFD�J൴GHU൴OPHV൴�JHUHNW൴÷൴�

�x 6൴EHU� J�YHQO൴N� X]PDQODUÕQÕQ� WHKG൴W� ൴VW൴KEDUDWÕQÕQ� HOGH� HG൴OHE൴OHFH÷൴�
PHFUDODUÕ�GR÷UX�E൴U�úHN൴OGH�EHO൴UOHPHV൴�YH�EX�E൴OJ൴OHU൴Q൴�V�UHNO൴�RODUDN�
J�QFHO�WXWPDODUÕ�JHUHNW൴÷൴�
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�x %�\�N�YHU൴�WHNQRORM൴OHU൴�NXOODQÕODUDN�JHO൴úW൴U൴OHQ�VDOGÕUÕ�WHVS൴W�V൴VWHP-
OHU൴QGH�൴P]D�WDEDQOÕ�oDOÕúPDVÕ�KkO൴QGH�PHYFXW�൴P]DODUÕQ�V�UHNO൴�J�Q-
FHO�WXWXOPDVÕ�JHUHNW൴÷൴�

�x %�\�N�YHU൴�WHNQRORM൴OHU൴�NXOODQÕODUDN�JHO൴úW൴U൴OHQ�VDOGÕUÕ�WHVS൴W�V൴VWHP-
OHU൴QGH�DQRPDO൴�WDEDQOÕ�oDOÕúPDVÕ�KkO൴QGH�൴VH�\DQOÕú�SR]൴W൴I��IDOVH�SRV൴-
W൴YH��RUDQÕQÕ�P�PN�Q�ROGX÷X�NDGDU�P൴Q൴P൴]H�HG൴OPHV൴�JHUHNW൴÷൴�

GH÷HUOHQG൴U൴OPHNWHG൴U�

7HúHNN�U

%X�oDOÕúPD\D�YHUG൴÷൴�GHVWHNOHUGHQ�GROD\Õ��.DKUDPDQPDUDú�6�Wo��øPDP�hQ൴YHU-
V൴WHV൴�'DWD�9൴V൴RQ�/DERUDWXYDUÕQD��KWWSV���GDWDY൴V൴RQ�NVX�HGX�WU��WHúHNN�U�HGHU൴P���

0&>3&01&7
>�@� 8��%HQ�3RUDW��$��%UHPOHU�%DUU�YH�+��/HY\��³9XOQHUDELOLW\�RI�QHWZRUN�PHFKDQLVPV�

WR� VRSKLVWLFDWHG�''R6� DWWDFNV�´� IEEE Transactions on Computers, YRO�� ���� SS��
����������������

>�@� *DUWQHU����������������Threat Intelligence��$YDLODEOH��KWWSV���ZZZ�JDUWQHU�FRP�HQ�
GRFXPHQWV���������GHILQLWLRQ�WKUHDW�LQWHOOLJHQFH

>�@� 0��6DWR��+��<DPDNL� YH�+��7DNDNXUD�� ³8QNQRZQ� DWWDFNV� GHWHFWLRQ� XVLQJ� IHDWXUH�
H[WUDFWLRQ� IURP� DQRPDO\�EDVHG� LGV� DOHUWV�´� LQ� IEEE/IPSJ 12th International 
Symposium on�Applications and the Internet (SAINT), ������SS����������

>�@� 5�� .RFK�� 0�� *ROOLQJ� YH� *�� 'UHR�� ³$WWUDFWLQJ� VRSKLVWLFDWHG� DWWDFNV� WR� VHFXUH�
V\VWHPV��$�QHZ�KRQH\SRW�DUFKLWHFWXUH�´�LQ�Communications and Network Security 
(CNS), 2013 IEEE Conference on��������SS����������

>�@� %��+DX��0��3HQURVH��7��+DOO�YH�0��%HYLODFTXD��³0�7UHQGV�������(0($�(GLWLRQ�´������
>�@� +��0�� &KHQ�� 5�� .D]PDQ�� ,�� 0RQDUFK� YH� 3�� :DQJ�� ³3UHGLFWLQJ� DQG� IL[LQJ�

YXOQHUDELOLWLHV�EHIRUH�WKH\�RFFXU��D�ELJ�GDWD�DSSURDFK�´�LQ�Proceedings of the 2nd 
International Workshop on BIG Data Software Engineering��������SS��������

>�@� 0��.DGRJXFKL��6��+D\DVKL��0��+DVKLPRWR�YH�$��2WVXND��³([SORULQJ�WKH�'DUN�:HE�
IRU�&\EHU�7KUHDW�,QWHOOLJHQFH�XVLQJ�0DFKLQH�/HDQLQJ�´�LQ�2019 IEEE International 
Conference on Intelligence and Security Informatics (ISI)��������SS����������

>�@� 0��$��5DKPDQ��<��$O�6DJJDI� YH�7�� =LD�� ³$�'DWD�0LQLQJ� )UDPHZRUN� WR� 3UHGLFW�
&\EHU�$WWDFN� IRU�&\EHU�6HFXULW\�´� LQ�2020 15th IEEE Conference on Industrial 
Electronics and Applications (ICIEA)��������SS����������
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>�@� ����������8OXVDO�6LEHU�*�YHQOLN�6WUDWejisi��øQWHUQHW�6D\IDVÕ��KWWSV���ZZZ�XDE�JRY�
WU�XSORDGV�SDJHV�VLEHU�JXYHQOLN����������JXYHQOLN�SGI

>��@� -�� &RQQROO\��0�� 'DYLGVRQ� YH� &�� 6FKPLGW�� ³7KH� WUXVWHG� DXWRPDWHG� H[FKDQJH� RI�
LQGLFDWRU�LQIRUPDWLRQ��WD[LL��´�The MITRE Corporation, SS�������������

>��@� '��&KLVPRQ�YH�0��5XNV��³7KUHDW�LQWHOOLJHQFH��&ROOHFWLQJ��DQDO\VLQJ��HYDOXDWLQJ�´�
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5WTK��)W��đJWJK�8FÕæWTÕQZ

,F_N��SN[JWXNYJXN�2´MJSINXQNP�+FP´QYJXN� 
'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´� 
'NQLN�,´[JSQNÕN�)JWSJÕN�..��'FĒPFSæ

5WTK��8FÕæWTÕQZ��´QPJRN_IJ�GNQLN�L´[JSQNÕN��XNGJW�L´[JSQNP�[J�G´^´P�
[JWN� FSFQNYNÕN�� L´[JSQNÕN� [J� RFMWJRN^JYN� PTSZQFWæSIF� �FQæĒRFQFW�
^FURFPYFIæW�� ��ƺSNS� ´_JWNSIJ� ^F^æSQFSRæĒ� PNYFGæ� GZQZSRFPYFIæW��
'NWN�FRJWNPFS�UFYJSYN�TQRFP�´_JWJ�FQæSRæĒ�[J�R´WFHFFY�FĒFRF�
XæSIF�TQFS���ƺZS�´_JWNSIJ�UFYJSYN������ƺ´S�´_JWNSIJ�ZQZXFQ�[J�ZQZX�
QFWFWFXæ� NSIJPXQN�IJWLNQJWIJ�^F^æSQFSRæĒ�RFPFQJXN� NQJ����ƺJ�^FPæS�
ZQZXFQ�[J�ZQZXQFWFWFXæ�^F^æRQFSRæĒ�GNQINWNXN�[J�����ƺNS�´_JWNSIJ�FYæKæ�GZQZSRFPYFIæW��'NQLN�
L´[JSQNÕN�FQFSæSIF�NPN�FPFIJRNP�IJWLNSNS�IJ�JINY®WQ´Õ´S´�^FURFPYFIæW�
:QZXQFWFWFXæ�'NQLN�,´[JSQNÕN�[J�0WNUYTQTON�0TSKJWFSXæ�\\\�NXHYZWPJ^�TWL���.***�:QZXQFWFWFXæ�
'NQLNXF^FW�'NQNRQJWN�[J�2´MJSINXQNÕN�0TSKJWFSXæ�\\\��ZGRP�TWL���.***�:QZXQFWFWFXæ�2FPNSJ
�ÕWJSRJXN�[J�:^LZQFRFQFWæ�0TSKJWFSXæ�\\\�NHRQF�HTSKJWJSHJX�TWL���'´^´P�;JWN�&SFQNYNÕN��
,´[JSQNÕN�[J�2FMWJRN^JYN�:QZXFQ�0FRZ��FQæĒYF^æ�GNLIFYFHJSYJW�LF_N�JIZ�YW���:QZXFQ�8NGJW�
9JW®W�0TSKJWFSXæ�\\\�XNGJWYJWTW�TWL���&�æP�;JWN�9´WPN^J�0TSKJWFSXæ�\\\�FHNP[JWNYZWPN^J�
TWL���8NGJW�,´[JSQNP�[J�8F[ZSRF��FQæĒYF^æ�\\\�NXHYZWPJ^�TWL��LNGN�PTSKJWFSXQFWæS�GFĒPFS�
QæÕæSæ�[J^F�JĒGFĒPFSQæÕæSæ�^´W´YR´Ē�^´W´YRJPYJINW�
'NQLN�,´[JSQNÕN�)JWSJÕN�',)���9´WP�'NQNR�&WFĒYæWRF�;FPKæ�9�'&;���,JQJHJÕN��SJRXJ^JSQJW�)JW�
SJÕN�,�3)*7��0ZWZHZ��^JXNINW�� åPN�I®SJR��',)�>®SJYNR�0ZWZQZ�'FĒPFSQæÕæ�[J�9�'&;�,JSJQ�
'FĒPFSQæÕæ�,F_N��SN[JWXNYJXN�+JS�'NQNRQJWN�*SXYNY´X´�2´I´WQ´Õ´�LNGN�L®WJ[QJWN�^´W´YR´ĒY´W�
,®S´QQ´�TQFWFP�UJP��TP�XTX^FQ�UWTOJ^N�IJ�^´W´YR´Ē�TQFS�8FÕæWTÕQZ��9�'å9&0��&[WZUF�'NWQNÕN��
'&5�LNGN�'NQNRXJQ�&WFĒYæWRF�5WTOJQJWIJ�IJ�L®WJ[�FQRæĒ�[J�UWTOJQJW�^´W´YR´ĒY´W��:QZXFQ�[J�
ZQZXQFWFWFXæ�PTSKJWFSXQFWIF��'NQLN�,´[JSQNÕN��'´^´P�;JWN��8NGJW�,´[JSQNP�[J�8F[ZSRF��>FUF^�
?JPF��'N^TRJYWNP�:^LZQFRFQFW��åST[FX^TS�0´QY´W´�4QZĒYZWRF�LNGN�PTSZQFWIF�IF[JYQN�PTSZĒ�
RFHæ�TQFWFP�XJRNSJW�[J�PTSKJWFSXQFW�[JWRNĒYNW�
,F_N��SN[JWXNYJXN�;J�*WHN^JX��SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQNÕN� �'®Q´R�'FĒPFSQæÕæ�� .8&�
(&�&SPFWF�(MFUYJW�&PFIJRN�0TTWINSFY®WQ´Õ´�LNGN�L®WJ[QJWN�^´W´YR´ĒY´W��>´PXJP®ÕWJYNR�
0ZWZQZ�8NGJW�,´[JSQNP��FQæĒRF�,WZGZ��^JQNÕN��'NQNR�8FSF^N�[J�9JPSTQTON�'FPFSQæÕæ�>F_æQæR�
8JPY®W´��FQæĒRF�,WZGZ��^JQNÕN��',)�>®SJYNR�0ZWZQZ��^JQNÕN��.5;�+TWZR�9ZWPJ^�'FĒPFSQæÕæ��
.***�´^JQNÕN��&(2��^JQNÕN��&[WZUF�*98.�8YFSIFWYQFWæ
,®_QJRHN�0TRNX^TS��^JQNÕN��LNGN�L®WJ[QJWN�^´W´YRJPYJINW��-F[JQXFS��0NĒNXJQ�;JWNQJWN�0TWZRF�
0ZWZRZ��'NQLN�9JPSTQTONQJWN�[J�åQJYNĒNR�0ZWZRZ��LNGN�PZWZRQFWIF�IFSæĒRFSQæP�^FURæĒYæW��đZ�
FSIF�NXJ�,F_N��SN[JWXNYJXN�2´MJSINXQNP�+FP´QYJXN�)JPFSQæÕæ�L®WJ[NSN�^´W´YRJPYJINW��
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)T���)W��8JIFY�&PQJ^QJP

4SITPZ_� 2F^æX� �SN[JWXNYJXN�� 'NQLNXF^FW� 2´MJSINXQNÕN� '®Q´R´� 
)T�JSY�)TPYTW��8FRXZS�-JXFUQFRFQæ�'NQNRQJW�)TPYTWF�5WTLWFRæ�
&�'�)��'FĒPFSæ

)T��� )W�� 8JIFY� &PQJ^QJP�� å_RNW� ITÕZRQZIZW�� ����� ^æQæSIF� *LJ�
�SN[JWXNYJXN�2FYJRFYNP�'®Q´R´ƺSIJ�QNXFSX�JÕNYNRNSN�YFRFRQF�
RæĒYæW���ÕWJYNR��^JXN�>JYNĒYNWRJ�5WTLWFRæ�PFUXFRæSIF�XæWFXæ^QF�
�����[J������^æQQFWæSIF�^´PXJP�QNXFSX�[J�ITPYTWF��FQæĒRFQFWæSæ�
4)9��:^LZQFRFQæ�2FYJRFYNP�*SXYNY´X´�0WNUYTLWFKN�5WTLWFRæƺS�
IF�YFRFRQFRæĒYæW�������^æQæSIF�&QRFS^F�'THMZR�7ZMW��SN[JWXNYJXN�)TSFSæR�,´[JSQNÕN�
,WZGZƺSIF��&QRFS^FƺIF�[J�����������^æQQFWæSIF�&QRFS^F�)FWRXYFIY�9JPSNP��SN[JWXNYJXN�
0WNUYTLWFKN� [J� 'NQLNXF^FW� (JGWN� ,WZGZƺSIF� RNXFKNW� ®ÕWJYNR� ´^JXN� TQFWFP� L®WJ[� FQRæĒYæW��
�����^æQæSIF�'NQLNXF^FW�'NQNĒNR�'NQNRQJWN�[J�2´MJSINXQNÕN��'NQLN�,´[JSQNÕN�[J�0WNUYTQTON�FQY�
FQFSæSIF� IT�JSY� ´S[FSæSæ� FQRæĒYæW�� ����� ^æQæSIFS� GZ� ^FSF� 4SITPZ_� 2F^æX� �SN[JWXNYJ�
XN��'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´ƺSIJ�FPFIJRNP�MF^FYæSF�IJ[FR�JYRJPYJINW��)T���)W��
8JIFY�&PQJ^QJP��PZFSYZR�XTSWFXæ�PWNUYTLWFKN��[JWNRQN�PWNUYTLWFKNP�MJXFUQFRFQFW��'TTQJ�
FS� KTSPXN^TSQFW� [J� XNGJW� L´[JSQNP� N�NS� Z^LZQFRFQæ� PWNUYTLWFKN� FQFSQFWæSIF� �FQæĒRFQFWæSæ�
X´WI´WRJPYJINW��:QZXFQ�[J�ZQZXQFWFWFXæ�PFUXFRIF�GNQLN�L´[JSQNÕN�[J�PWNUYTQTON�FQFSæSIF�
9�'å9&0�� 2FQJ_^F� :9&7�� 048,*'�� �SN[JWXNYJ�8FSF^N� åĒ� 'NWQNÕN� 5WTOJQJWN� [J� �SN[JWXNYJQJW�
YFWFKæSIFS� IJXYJPQJSJS� 'NQNRXJQ� &WFĒYæWRF� 5WTOJQJWNSIJ� ^´W´Y´H´�� FWFĒYæWRFHæ� [J� IF�
SæĒRFS� TQFWFP� L®WJ[QJW� FQRæĒYæW�� )T��� )W�� 8JIFY� &PQJ^QJP�� 8(.�*]UFSIJI� PFUXFRæSIFPN�
ZQZXQFWFWFXæ� XF^LæS� ´�� IJWLNIJ� GNQLN� L´[JSQNÕN� [J� PWNUYTQTON� FQFS� JINY®WQ´Õ´� L®WJ[QJWNSN�
X´WI´WRJPYJINW��
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>&?&71&7

�ÕW��,®W��&^PZY�0FWFPF^F

'´QJSY�*HJ[NY��SN[JWXNYJXN��'NQLNXF^FW�9JPSTQTONQJWN�'®Q´R´� 
�ÕWJYNR�,®WJ[QNXN��?TSLZQIFP

?TSLZQIFPƺæS�0I_��*WJÕQN�NQ�JXNSIJ�ITÕFS��ÕW��,®W��&^PZY�0FWFPF�
^F�� ����� ^æQæSIF� 8FRXZS� 4SITPZ_� 2F^æX� �SN[JWXNYJXN� 'NQLNXF^FW�
2´MJSINXQNÕN� '®Q´R´ƺSIJ� QNXFSX� JÕNYNRNSN� YFRFRQFRæĒYæW�� &^Sæ�
G®Q´RIJ� XæWFXæ^QF� ���������� ^æQQFWæ� FWFXæSIF� FWFĒYæWRF� L®WJ[QNXN�
TQFWFP� �FQæĒRæĒ� [J� ����� ^æQæSIF� ^´PXJP� QNXFSX� �FQæĒRFQFWæSæ� YF�
RFRQFRæĒYæW�������^æQæSIF�F^Sæ�´SN[JWXNYJSNS�-JXFUQFRFQæ�'NQNRQJW�
)TPYTWF�5WTLWFRæƺSIF�ITPYTWF��FQæĒRFQFWæSF�GFĒQFRæĒ�[J�M�QJS�IJ[FR�JYRJPYJINW�������
^æQæSIF� ?TSLZQIFP� '´QJSY� *HJ[NY� �SN[JWXNYJXN� )J[WJP� 2JXQJP� >´PXJPTPZQZƺSZS�� 'NQLNXF^FW�
9JPSTQTONQJWN� '®Q´R´� åSYJWSJY� [J� &Õ� 9JPSTQTONQJWN� 5WTLWFRæƺSIF� ®ÕWJYNR� L®WJ[QNXN� TQFWFP�
�FQæĒRF^F�GFĒQFRæĒYæW�[J�M�QJS�GZ�L®WJ[NSN�X´WI´WRJPYJINW���ÕW��,®W��&^PZY�0FWFPF^F�GNQ�
LNXF^FW�FÕQFWæ��[JWN�NQJYNĒNRN��GNQLN�L´[JSQNÕN��FQLæQF^æHæ�FÕQFW�[J�SJXSJQJWNS�NSYJWSJYN�FQFSQF�
WæSIF�FPFIJRNP��FQæĒRFQFWæSæ�X´WI´WRJPYJINW�

)T���)W��-NIF^JY�9FPHæ

8N[FX�(ZRMZWN^JY��SN[JWXNYJXN� 
'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´

MYFPHN%HZRMZWN^JY�JIZ�YW 

)W��-NIF^JY�9FPHæ�������^æQæSIF�8N[FX�,´W´SƺIJ�I´S^F^F�LJQIN��
åQP�[J�TWYF�®ÕWJSNRNSN�,´W´SƺIJ�YFRFRQFIæPYFS�XTSWF�XæWF^QF �
�����^æQæSIF�9WFP^F��SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQNÕN�QNXFSX�
UWTLWFRæSæ�� ����� ^æQæSIF� ,JG_J� >´PXJP� 9JPSTQTON� *SXYNY´X´� 'NQLNXF^FW� 2´MJSINXQNÕN�
^´PXJP� QNXFSX� UWTLWFRæSæ�� ����� ^æQæSIF� ,JG_J� >´PXJP� 9JPSTQTON� *SXYNY´X´� 'NQLNXF^FW�
2´MJSINXQNÕN�ITPYTWF�UWTLWFRæSæ�YFRFRQF^FWFP�)TPYTW�'NQLNXF^FW�>´PXJP�2´MJSINXN�
ZS[FSæSæ�FQIæ��

'ZL´SJ�PFIFW �,JG_J�>´PXJP�9JPSTQTON�*SXYNY´X´��0THFJQN��SN[JWXNYJXN��4PFS��SN[JWXNYJXN�
[J�&MRJY�>JXJ[N��SN[JWXNYJXNSIJ�:_FPYFS�*ÕNYNR��IJWXQJW�[JWJS�)W��9FPHæ������^æQæSIFS�GZ�
^FSF�8N[FX�(ZRMZWN^JY��SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQNÕN�G®Q´R´SIJ�®ÕWJYNR�́ ^JXN�TQF�
WFP�L®WJ[�̂ FURFPYFIæW�������̂ æQæSIFS�GZ�̂ FSF�,´W´S�2JXQJP�>´PXJPTPZQZ�2´I´WQ´Õ´�������
^æQæSIFS�GZ�^FSF�8N[FX�(ZRMZWN^JY��SN[JWXNYJXN�2JXQJP�>´PXJPTPZQQFWæ�0TTWINSFY®WQ´Õ´�[J�
���&WFQæP������YFWNMNSIJS�GZ�^FSF�8N[FX�(ZRMZWN^JY��SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQNÕN�
G®Q´R�GFĒPFSQæÕæ�L®WJ[QJWNSN�^´W´YJS�)W��9FPHæ�'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´SIJ�'NQLNXF�
^FW�>F_æQæRæ�)T�JSYN�TQFWFP�FPFIJRNP�[J�NIFWN��FQæĒRFQFWæSF�IJ[FR�JYRJPYJINW�
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-´XJ^NS�&PFWXQFS

*RSN^JY�&RNWN 
9JW®WQJ�2´HFIJQJ�)FNWJ�'FĒPFSQæÕæ

����� ^æQæSIF� 5TQNX� &PFIJRNXNƺSIJS� RJ_ZS� TQFS� *RSN^JY� &RNWN�
-´XJ^NS� &0&781&3�� *RSN^JY� ,JSJQ� 2´I´WQ´Õ´ƺS´S� 'NQLN�
9JPSTQTONQJWN� [J� 8NGJW� 8Z�QFWQF� NQLNQN� GNWNRQJWNSIJ� KFWPQæ� W´YGJ� [J�
UT_NX^TSQFWIF�L®WJ[�FQRæĒYæW�������^æQæSIF�^´PXJP�QNXFSX�JÕNYNRNSN�
,´[JSQNP�'NQNRQJWN�*SXYNY´X´��&IQN�'NQNRQJW�&SF�'NQNR�)FQæƺSIF�Ƽ'NQNĒNR�
8Z�QFWæ��'NQNĒNR�>TQZ^QF�åĒQJSJS�8Z�QFW�[J�&IQN�'NQNĒNR�&^WæRæƽ�GFĒQæPQæ�YJ_N^QJ�YFRFRQFRæĒYæW��
:QZXFQ� [J� ZQZXQFWFWFXæ� GNW�TP� UWTOJ� [J� FPFIJRNP� JYPNSQNPYJ� ^JW� FQFS� ^F_FW� M�QJS� 9JW®WQJ�
2´HFIJQJ�)FNWJ�'FĒPFSQæÕæSIF�'NQLN�9JPSTQTONQJWN�đZGJ�2´I´W´�TQFWFP�L®WJ[�^FURFPYF�[J�
ITPYTWF�JÕNYNRNSJ�,F_N��SN[JWXNYJXN��'NQNĒNR�*SXYNY´X´��>®SJYNR�'NQNĒNR�8NXYJRQJWN�&SF�'NQNR�
)FQæƺSIF�IJ[FR�JYRJPYJINW�

5JQNS��_PF^F

&[ZPFY��&SPFWF�'FWTXZ

&SPFWF�ITÕZRQZ�TQFS�5JQNS��_PF^F�������^æQæSIF�åĒQJYRJ�+F�
P´QYJXNSIJS�������^æQæSIF�-ZPZP�+FP´QYJXNSIJS�RJ_ZS�TQRZĒ�
YZW�� &SPFWF� �SN[JWXNYJXN� &IQN� 'NQNRQJW� *SXYNY´X´� &IQN� 'NQNĒNR�
G®Q´R´SIJ�^´PXJP�QNXFSX�®ÕWJSHNXN�TQZU��YJ_�FĒFRFXæSIFIæW��
&SPFWF�'FWTXZSF�PF^æYQæ�TQFWFP��PJSIN�PZWIZÕZ�MZPZP�TKNXNSIJ�
XJWGJXY� F[ZPFYQæP� ^FURFPYFIæW�� &IQN� 'NQNĒNR�� 'NQNĒNR� -ZPZPZ��
0NĒNXJQ�;JWNQJWNS�>®SJYNRN�[J�+NPWN�8æSFN�2´QPN^JY�FQFSQFWæ�GFĒ�
YF�TQRFP�´_JWJ��INÕJW�MZPZPN�PTSZQFWIF�IF�IFSæĒRFSQæP��IF[F�
YFPNGN�^FURFPYF�[J�JÕNYNR�KFFQN^JYQJWNSN�X´WI´WRJPYJINW��&SPFWF�'FWTXZ�'NQNĒNR�9JP�
STQTON�[J�-ZPZP�0ZWZQZ��0NĒNXJQ�;JWNQJWNS�0TWZSRFXæ�-ZPZPZ�0ZWZQZ�[J�+NPWN�2´QPN^JY�
7JPFGJY� -ZPZPZ� 0ZWZQZ� ´^JXNINW�� 'N^TRJYWN�� 8NGJW� ,´[JSQNP�� 'NQLN� ,´[JSQNÕN�� >FUF^�
?JP���+NPWN�[J�8æSFN�2´QPN^JY��0NĒNXJQ�;JWN�[J�&IQN�'NQNĒNR�PTSZQFWæSIF�FWFĒYæWRFQFWæSæ�
X´WI´WRJPYJ��ZQZXQFWFWFXæ�MZPZPN�I´_JSQJRJQJW�[J�RFMPJRJ�PFWFWQFWæ�NQJ�YJPSNP�Z^�
LZQFRFQFW� [J� XYFSIFWYQFWQF� NQLNQJSRJPYJINW�� &^Sæ� _FRFSIF� GNQNRXJQ� IJWLNQJWJ� RFPF�
QJQJW�^F_RFPYFIæW�
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5WTK��)W��7JKNP�8FRJY

&SPFWF��SN[JWXNYJXN�2´MJSINXQNP�+FP´QYJXN�'NQLNXF^FW�2´MJSINXQNÕN�
'®Q´R´��ÕWJYNR��^JXN��&SPFWF�

&_JWGF^HFS�ITÕZRQZ�TQFS�8FRJY��́ QPJRN_IJ�GNQLNXF^FW�XNXYJR�
QJWNSNS� L´[JSNQNWQNÕN�� FWæ_F�PFQIæWæQFGNQNWQNÕN�� GNQLN� L´[JSQNÕN�� XNGJW�
L´[JSQNP��P®Y´�FRF�Qæ�^F_æQæR�FSFQN_N�[J�FIQN�GNQNĒNR�PTSZQFWæSIF�
�FQæĒRFQFW�^FURFPYFIæW����UFYJSYN����PNYFGæ�[J���PNYFU�G®Q´R´�
GZQZSRFPYFIæW����ƺ^J�^FPæS�ZQZXFQ�[J�ZQZXQFWFWFXæ�NSIJPXQN�IJWLNQJWIJ�^F^æSQFSRæĒ�RF�
PFQJXN� NQJ� ��ƺæS� ´_JWNSIJ� ZQZXFQ� [J� ZQZXQFWFWFXæ� ^F^æSQFSRæĒ� GNQINWNXN� GZQZSRFPYFIæW��
��ƺNS�´_JWNSIJ�9�'å9&0��3&94��&[WZUF�'NWQNÕN��'&5�LNGN�'NQNRXJQ�&WFĒYæWRF�[J��SN[JWXNYJ�
8FSF^N�åĒ�'NWQNÕN�5WTOJQJWNSIJ�IJ�L®WJ[�FQRæĒ�[J�UWTOJQJW�^´W´YR´ĒY´W��'NW�TP�:QZXFQ�[J�
:QZXQFWFWFXæ�'NQNR�0TSKJWFSXQFWæSIF�[J�)JWLNQJWNSIJ�'NQNR�0ZWZQZ�´^JQNÕN�^FURFPYFIæW��
-�QJS� &SPFWF� �SN[JWXNYJXN� 'NQLNXF^FW� 2´MJSINXQNÕN� '®Q´R´SIJ� 5WTKJX®W� TQFWFP� �FQæĒ�
RFPYFIæW�

-FSIJ�9ZYZRQZJW

1NXFSX� JÕNYNRNSN� -FHJYYJUJ� �SN[JWXNYJXN� +JS� +FP´QYJXN� åXYFYNXYNP�
'®Q´R´ƺSIJ� YFRFRQFRæĒYæW�� �JĒNYQN� UWTOJQJWIJ� [JWN� FSFQNXYN� TQF�
WFP�L®WJ[�FQRFXæSæS�FWIæSIFS�PFRZIF�GNQLN�YJPSTQTONQJWN�FQFSæSIF�
L®WJ[J�GFĒQFRæĒYæW��8NGJW�,´[JSQNP��&IQN�'NQNĒNR��)F[WFSæĒXFQ�'N^T�
RJYWNQJW��&IQN�5XNPTQTON�[J�'´^´P�;JWN�GFĒQæHF�NQLN�FQFSQFWæ�TQRFPQF�
GJWFGJW� M�QJS� &SPFWF� �SN[JWXNYJXN� &IQN� 'NQNRQJW� *SXYNY´X´� &IQN�
'NQNĒNR� '®Q´R´ƺSIJ� ^´PXJP� QNXFSX� JÕNYNRNSJ� IJ[FR� JYRJPYJINW��
åSLNQN_HJ�[J�7ZX�F�GNQRJPYJINW�

'NQLJMFS�&WXQFS

,F_N��SN[JWXNYJXN�2´MJSINXQNP�+FP´QYJXN�'NQLNXF^FW�2´MJSINXQNÕN�
'®Q´R´��ÕWJYNR�,®WJ[QNXN��&SPFWF��

�����^æQæSIF�8´QJ^RFS�)JRNWJQ��SN[JWXNYJXN�'NQLNXF^FW�2´MJSINX�
QNÕNSIJS� RJ_ZS� TQFS� 'NQLJMFS� &WXQFS�� ^´PXJP� QNXFSX� IJWJHJXNSN�
�����^æQæSIF�,F_N��SN[JWXNYJXNSIJS�FQRæĒYæW��,F_N��SN[JWXNYJXN�'NQ�
LNXF^FW�2´MJSINXQNÕN�G®Q´R´SIJ������^æQæSIF�&WFĒYæWRF�,®WJ[QNXN�
TQFWFP�NĒJ�GFĒQFRæĒYæW�[J�M�QJS�F^Sæ�´SN[JWXNYJIJ��ÕWJYNR�,®WJ[�
QNXN� TQFWFP� �FQæĒRFPYFIæW�� ����� ^æQæSIFS� GJWN� ,F_N� �SN[JWXNYJXNSIJ�
ITPYTWF��FQæĒRFQFWæSF�IJ[FR�JYRJPYJINW��'N^TRJYWN��,®W´SY´�åĒ�
QJRJ�� 2FPNSJ� �ÕWJSRJXN�� )JWNS� �ÕWJSRJ� [J� 'NQLN� ,´[JSQNÕN� LNGN�
PTSZQFW�´_JWNSIJ�FPFIJRNP��FQæĒRFQFWæSæ�X´WI´WRJPYJINW���
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�FÕQF�&PXT^�

,JSJQPZWRF^�'FĒPFSQæÕæ�'NQLNXF^FW�2´MJSINXN 
HFLQF�FPXT^�%LF_N�JIZ�YW

�����^æQæSIF�*XPNĒJMNW�4XRFSLF_N��SN[JWXNYJXN�'NQLNXF^FW�2´MJS�
INXQNÕN�G®Q´R´SIJS�RJ_ZS�TQFS��FÕQF�&084>��^´PXJP�QNXFSX�IJ�
WJHJXNSN������^æQæSIF�,F_N��SN[JWXNYJXNSIJS�FQRæĒYæW�������^æQæSIFS�
GJWN�,F_N��SN[JWXNYJXN�&IQN�'NQNĒNR�G®Q´R´SIJ�ITPYTWF��FQæĒRFQFWæ�
SF�IJ[FR�JYRJPYJINW��

-FRN�8FYæQRæĒ

4SITPZ_�2F^æX��SN[JWXNYJXN��'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´��
&WFĒYæWRF�,®WJ[QNXN��8FRXZS

8FRXZS�NQN�'FKWF�NQ�JXN�ITÕZRQZ�TQFS�-FRN�8FYæQRæĒ�������^æQæSIF�
GFĒQFIæÕæ�*XPNĒJMNW�4XRFSLF_N��SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQN�
ÕN�QNXFSX�JÕNYNRNSN������^æQæSIF�GNYNWIN�������^æQæSIF�4SITPZ_�2F^æX�
�SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´ƺSIJ�GFĒQFIæÕæ�^´PXJP�
QNXFSX� JÕNYNRNSN� ����� ^æQæSIF� YFRFRQFIæ�� ����� ^æQæSIF� 4SITPZ_�
2F^æX� �SN[JWXNYJXN� -JXFUQFRFQæ� 'NQNRQJW� '®Q´R´ƺSIJ� GFĒQFIæÕæ�
ITPYTWF�JÕNYNRNSJ�IJ[FR�JYRJPYJINW�

0ZFSYZR�XTSWFXæ�PWNUYTLWFKN��GNQLN�L´[JSQNÕN�[J�^F_æQæR�R´MJSINXQNÕN��FQæĒRF�FQFSQFWæSIF�
FPFIJRNP��FQæĒRFQFWæSæ�X´WI´WRJPYJINW�

-FGNGJ�,´QJW

-FGNGJ� ,´QJW� ����� XJSJXNSIJ� 8N[FX�2JWPJ_ƺIJ� I´S^F^F� LJQ�
IN��åQP�[J�TWYF�®ÕWJSNRNSN�GZWFIF�YFRFRQFIæ�������^æQæSIF�,F_N�
�SN[JWXNYJXN�'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´ƺSIJS�RJ_ZS�TQIZ��
&^Sæ�XJSJ�,F_N��SN[JWXNYJXNSIJ�GFĒQFRæĒ�TQIZÕZ�^´PXJP�QNXFSX�
JÕNYNRNSN� X´WI´WRJPYJINW�� ����� ^æQæSæS� RFWY� F^æSIF� ,F_N� �SN�
[JWXNYJXN� 'NQLNXF^FW� 2´MJSINXQNÕN� '®Q´R´ƺSIJ� &WFĒYæWRF� ,®�
WJ[QNXN� TQFWFP� NĒJ� GFĒQF^FS� -FGNGJ� ,´QJW� M�QJS� GZ� L®WJ[NSJ� IJ[FR� JYRJPYJINW�� 'NQLN�
,´[JSQNÕN�� 8NGJW� ,´[JSQNP� [J� 2FPNSJ� �ÕWJSRJXN� LNGN� PTSZQFWIF� FPFIJRNP� �FQæĒRFQFW�
^FURFPYFIæW�
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)W���ÕW���^JXN�2JQYJR�0ZWY�5JMQN[FSTÕQZ

0THFJQN��SN[JWXNYJXN��2´MJSINXQNP�+FP´QYJXN�� 
'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´��0THFJQN

2JQYJR� 0ZWY� 5JMQN[FSTÕQZ�� ����� ^æQæSIF� 9WFP^F� �SN[JWXNYJXN� 'NQ�
LNXF^FW� 2´MJSINXQNÕN� '®Q´R´ƺSIJS� QNXFSX�� ����� ^æQæSIF� F^Sæ� ´SN�
[JWXNYJSNS� +JS� 'NQNRQJWN� *SXYNY´X´� 'NQLNXF^FW� 2´MJSINXQNÕN� '®Q´�
R´ƺSIJS�^´PXJP�QNXFSX�������^æQæSIF�NXJ�0THFJQN��SN[JWXNYJXN��+JS�
'NQNRQJWN� *SXYNY´X´� 'NQLNXF^FW� 2´MJSINXQNÕN� '®Q´R´ƺSIJS� ITPYT�
WF� IJWJHJQJWNSN� FQRæĒYæW�� ����� ^æQæSIF� 9MJ� :SN[JWXNY^� TK� 8MJKKNJQI�� 8JHZWNY^� TK� &I[FSHJI�
8^XYJRX�FWFĒYæWRF�LWZGZSIF�9�'å9&0��������>ZWY�)æĒæ�)TPYTWF�8TSWFXæ�&WFĒYæWRF�'ZWX�
5WTLWFRæ�PFUXFRæSIF���F^�RTIJWS�ĒNKWJQJRJ�^®SYJRQJWN��MFKNK�XæPQJY�ĒNKWJQJW�N�NS�[JWNRQN�
^F^æQæR�YFGFPFQFWæ�YFXFWæRæ�[J�̂ FS�PFSFQ�XFQIæWæQFWæ�PTSZQFWæ�́ _JWNSJ�FWFĒYæWRFQFW�̂ FURæĒYæW��
�����^æQæSIF�0THFJQN��SN[JWXNYJXN��'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´��'NQLNXF^FW�>F_æQæRæ�&SF�
'NQNR�)FQæƺSIF�)W���ÕW���^JXN�ZS[FSæSæ�FQRæĒYæW��)W���ÕW���^JXN�2JQYJR�0ZWY�5JMQN[FSTÕQZ��
XNGJW�L´[JSQNP�N�NS�Z^LZQFRFQæ�PWNUYTLWFKN��XNRJYWNP�FSFMYFWQæ�ĒNKWJQJRJ�YJPSNPQJWN��RFPNSJ�
®ÕWJSRJXN�[J�IJWNS�®ÕWJSRJ�PTSZQFWæ�´_JWNSJ��FQæĒRFQFWæSæ�X´WI´WRJPYJINW���TP�XF^æIF�
ZQZXFQ�[J�ZQZXQFWFWFXæ�RFPFQJ�[J�GNQINWNXN�GZQZSRFPYFIæW��-�QJS �0THFJQN��SN[JWXNYJXN�'NQLN�
XF^FW�2´MJSINXQNÕN�'®Q´R´ƺSIJ�L®WJ[NSN�^´W´YRJPYJ�TQZU��GNQLN�L´[JSQNÕN�[J�PWNUYTLWFKN��FÕ�
L´[JSQNÕN��RNPWTNĒQJRHNQJW�PTSZQFWæSIF�QNXFSX�[J�^´PXJP�QNXFSX�IJWXQJWN�[JWRJPYJINW�

)W��*QNK�'NQLJ�0F[ZS

5FXXFZ��SN[JWXNYJXN��'NQLNXF^FW�'NQNRQJWN�[J�2FYJRFYNP�+FP´QYJXN��
,´[JSQN�&PæQQæ�8NXYJRQJW�0´WX´X´��&QRFS^F

*QNK�'NQLJ�0F[ZS�������̂ æQæSIF�å_RNW�>´PXJP�9JPSTQTON�*SXYNY´X´�*QJPY�
WTSNP�[J�-FGJWQJĒRJ�2´MJSINXQNÕN�'®Q´R´ƺSIJS�QNXFSX�������^æQæSIF�
4WYF�)TÕZ�9JPSNP��SN[JWXNYJXN�:^LZQFRFQæ�2FYJRFYNP�*SXYNY´X´�0WNU�
YTLWFKN�'®Q´R´ƺSIJS�^´PXJP�QNXFSX�������^æQæSIF�NXJ�7ZMW��SN[JWXNYJ�
XN�'THMZR�&QRFS^F��*QJPYWTSNP�[J�'NQLNXF^FW�2´MJSINXQNÕN�+FP´QYJXN�,®R´Q´�,´[JSQNP�0´WX´�
X´ƺSIJS�ITPYTWF�IJWJHJQJWNSN�FQRæĒYæW������������^æQQFWæ�FWFXæSIF�&QRFS^F�2´SNMƺYJPN�.SKNSJTS�
9JHMSTQTLNJX�&,ƺIJ�PWNUYTLWFKN�Z^LZQFRFQFWæ�´_JWNSJ�XF^æXFQ�YFXFWæR�R´MJSINXN�TQFWFP�L®WJ[�
^FURæĒYæW�������^æQæSIF�ITPYTW�®ÕWJYNR�´^JXN�TQFWFP�8MJKKNJQI��SN[JWXNYJXN�'NQLNXF^FW�'NQNRQJWN�
'®Q´R´ƺSJ�LJ�RNĒ�[J�,JQNĒRNĒ�8NXYJRQJWNS�,´[JSQNÕN�FWFĒYæWRF�LWZGZSIF�L®WJ[�FQRæĒYæW�������
^æQæ�*PNR�F^æ�NYNGFWæ�NQJ�FPFIJRNP��FQæĒRFQFWæSF�5FXXFZ��SN[JWXNYJXNƺSIJ�ITPYTW�®ÕWJYNR�´^JXN�
TQFWFP�IJ[FR�JYRJPYJ�[J�GZWFIF�,´[JSQN�&PæQQæ�8NXYJRQJW�0´WX´X´ƺS´�̂ ®SJYRJPYJINW��0WNUYTL�
WFKNP�Z^LZQFRFQFWæS�LJW�JPQJSRJXN��GNQLNXF^FWQFW�[J�L®R´Q´�XNXYJRQJWNS�L´[JSQNÕN��ITSFSæR�
L´[JSQNÕN�[J�FPæQQæ�XNXYJRQJWNS�L´[JSQNÕN�PTSZQFWæSIF�IJWXQJW�[JWRJPYJINW��åQLNQJSINÕN�FWFĒYæWRF�
PTSZQFWæ�FWFXæSIF�MFKNKXæPQJY��ĒNKWJQJRJ�YJPSNPQJWN��ITSFSæR�UQFYKTWRQFWæSIF�ĒNKWJQJRJ�Z^LZ�
QFRFQFWæ�� ITSFSæR� L´[JSQNÕN�� ĒNKWJQJRJ� XNXYJRQJWNSN� MJIJK� FQFS� KN_NPXJQ� XFQIæWæQFW� NQJ� GZSQFWæ�
®SQJRJ�^®SYJRQJWN�[J�FPæQQæ�XNXYJRQJWNS�L´[JSQNÕN�^JW�FQRFPYFIæW�
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*SXFW�đJPJW

*SXFW�đJPJW�QNXFSX�[J�^´PXJP�QNXFSXæSæ�3J\�>TWP�.SXYNYZYJ�TK�9J�
HMSTQTL^� �SN[JWXNYJXNSIJ� JQJPYWTSNP� [J� GNQLNXF^FW� R´MJSINXQNÕN�
FQFSæSIF� YFRFRQFRæĒ� TQZU� 9FQQNSS� :SN[JWXNY^� TK� 9JHMSTQTL^ƺIJ�
GNQNĒNR� [J� NQJYNĒNR� YJPSTQTONQJWN� FSF� IFQæSIF� ITPYTWFXæSF� IJ[FR�
JYRNĒYNW�� ����� �� ����� ^æQQFWæ� FWFXæSIF� RJWPJ_N� 9FQNS�� *XYTS^FƺIF�
GZQZSFS�3&94�2´ĒYJWJP�8NGJW�8F[ZSRF�2´PJRRJQN^JY�2JWPJ_NƺSIJ�ZQZXFQ�YJRXNQHN�TQF�
WFP�L®WJ[�^FURæĒYæW��������������*PNR��^æQQFWæ�FWFXæ�9�'å9&0�'å1,*2�G´S^JXNSIJ�Z_RFS�
FWFĒYæWRFHæ�TQFWFP��FQæĒRæĒYæW��đZ�FS�®_JQ�GNW�ĒNWPJYYJ�XNGJW�L´[JSQNP�UWTOJ�^®SJYNHNXN�TQFWFP�
�FQæĒRFQFWæSF�IJ[FR�JYRJPYJ�[J�3&94��&[WZUF�'NWQNÕN�LNGN�ZQZXQFWFWFXæ�TWLFSN_FX^TSQFWIF�
IF�FPYNK�L®WJ[QJWNSN�^´W´YRJPYJINW��8NGJW�L´[JSQNP��^FUF^�_JP��[J�GQTP_NSHNW�PTSZQFWæSIF�
^F^æSQFSRæĒ�GNW�TP�FPFIJRNP�RFPFQJ�[J�^F_æXæ�GZQZSRFPYF�TQZU��ZQZXQFWFWFXæ�GNW�TP�WFUT�
WF�PFYPæ�XFÕQFRæĒYæW�

2ZWFY�0F^F

&WPFX�-TQINSL�Ʒ�'NRFW�&�đ��>F_æQæR�[J� 
:^LZQFRF�,´[JSQNP�:_RFSæ

���^æQæ�FĒPæS�X´WJINW��JĒNYQN�ZQZXFQ�[J�ZQZXQFWFWFXæ�XJPY®WQJWIJ�'NQLN�
8NXYJRQJWN�>®SJYNHNQNÕN��'NQLN�,´[JSQNÕN�[J�'NQNĒNRIJ�0FQNYJ�)FSæĒRFS�
QæÕæ��:^LZQFRF�,JQNĒYNWNHNXN��5WTOJ�>®SJYNHNXN��*ÕNYRJS�[J�&SFQNXY�TQF�
WFP�L®WJ[�FQFS�2ZWFY�0F^F��^FPQFĒæP����^æQIæW�&WPFX�-TQINSL���'NRFW�
&�đ�ƺIJ�>F_æQæR�[J�'NQLN�,´[JSQNÕN�:_RFSæ�TQFWFP�L®WJ[�^FURFPYFIæW��

&PYNK� TQFWFP� L´[JSQN� Z^LZQFRF� LJQNĒYNWNRN� [J� XNGJW� L´[JSQNP� TIFPQæ� �FQæĒRFQFWæSF� IJ[FR�
JYRJPYJ�TQZU��)J[8JH4UX�[J�8NGJW�,´[JSQNP�P´QY´W´S´S�GJSNRXJSRJXN��^F^LæSQFĒYæWæQRFXæ�
[J� LJQNĒYNWNQRJXN� PTSZQFWæSIF� FPFIJRNP� [J� XTX^FQ� TWLFSN_FX^TSQFWIF� L®S´QQ´� TQFWFP� ^JW�
FQRFPYFIæW�

�����3NXFS������åSYJWSJY�-FKYFXæ�JYPNSQNPQJWNSIJ�*LJ�G®QLJXNSIJ�NQP�IJKF��THZPQFWF�®_JQ�[J�
^FĒ� FWFQæÕæSF� L®WJ� PFYJLTWNQJSINWNQRNĒ�� [JQN� [J� ^®SJYNHNQJWJ� F^Wæ� TQFHFP� ĒJPNQIJ�� Ƽ�THZPQFW�
N�NS�,´[JSQN�åSYJWSJYƽ�JÕNYNRQJWN�XZSZRQFWæ�LJW�JPQJĒYNWRNĒ�TQZU�^FPQFĒæP������PFYæQæRHæSæS�
GZ�JÕNYNRQJWIJS�KF^IFQFSRFXæSæ�XFÕQFRæĒYæW�
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)T���)W��9ZÕPFS�9ZÕQZQFW

å_RNW�>´PXJP�9JPSTQTON�*SXYNY´X´ 
'NQLNXF^FW�2´MJSINXQNÕN�'®Q´R´

9ZÕPFS�9ZÕQZQFW�QNXFSX��^´PXJP�QNXFSX�[J�ITPYTWF�IJWJHJQJWNSN�*LJ�
�SN[JWXNYJXN� 'NQLNXF^FW� 2´MJSINXQNÕNƺSIJS� FQRæĒYæW�� )TPYTWF� �F�
QæĒRFQFWæ� XæWFXæSIF� &')ƺSIJ� 5ZWIZJ� �SN[JWXNYJXNƺSIJ� FWFĒYæWRFHæ�
TQFWFP�GZQZSRZĒYZW�������^æQæSIF� å_RNW�>´PXJP�9JPSTQTON�*SXYNY´X´ƺSIJ�>FWIæRHæ�)T�JSY�
TQRZĒYZW������������^æQQFWæ�FWFXæSIF�F^Sæ�´SN[JWXNYJIJ�'NQLNNĒQJR�>®SJYNHNQNÕN�^FUFS�9ZÕQZ�
QFW������������^æQQFWæ�FWFXæSIF�'NQLN�9JPSTQTONQJWN�7JPY®W�)FSæĒRFSæ�TQFWFP�L®WJ[�^FURæĒYæW��
�����^æQæSIF�å_RNWƺIJ�LJW�JPQJĒYNWNQJS����´QPJIJS�����PNĒNSNS�PFYæQIæÕæ�'NQLNXF^FW�>F_æQæR�[J�
:^LZQFRFQFWæ�0TSKJWFSXæƺSIF�(TRUZYJW�8TKY\FWJ�&UUQNHFYNTSX�(TSKJWJSHJ���(4258&(��
4WLFSN_FX^TS� 0TRNYJXN� 'FĒPFSQæÕæ� L®WJ[NSN� ^´W´YR´ĒY´W�� &^Sæ� ^æQ� å_RNW� 0FQPæSRF� &OFSXæ�
YFWFKæSIFS�YFSæRQFSFS�Ƽå_RNW�'NQLN�9TUQZRZ�9JRJQQN�0FQPæSRF�8YWFYJONXNƽ�UWTOJ�QNIJWQNÕN�L®�
WJ[NSN�´XYQJSRNĒYNW������������^æQQFWæ�FWFXæSIF�å_RNW�YJPST�LNWNĒNRHNQNP�JPTXNXYJRNS�L´�QJS�
RJXN�N�NS�^TÕZS�TQFWFP��FQæĒRæĒYæW�������^æQæSIF�)T�JSYQNP�ZS[FSæSæ�FQFS�9ZÕPFS�9ZÕQZQFW��
å_RNW�>´PXJP�9JPSTQTON�*SXYNY´X´ƺSIJ�MJR�'NQLNXF^FW�2´MJSINXQNÕN�&SFGNQNR�)FQæƺSIF�MJR�
IJ�9JPSTQTON��9FXFWæR�[J�åST[FX^TS�>®SJYNRN�&SFGNQNR�)FQæƺSIF�L®WJ[�FQRFPYFIæW��&PFIJ�
RNP�Z_RFSQæP�FQFSQFWæ�FWFXæSIF�GNQLN�L´[JSQNÕN��^F_æQæR�PFQNYJ�L´[JSHJ�X´WJHN��^F_æQæR�XæSF�
RF�[J�L´[JSNQNW�^F_æQæR�LJQNĒYNWRJ�TQFS�9ZÕPFS�9ZÕQZQFWƺæS�^JYRNĒ�GJĒNS�´_JWNSIJ�ZQZXFQ�[J�
ZQZXQFWFWFXæ�^F^æSæ�GZQZSRFPYFIæW�

åXRFNQ�*WPJP

'NQLN�9JPSTQTONQJWN�[J�åQJYNĒNR�0ZWZRZ�� 
*QJPYWNP�*QJPYWTSNP�2´MJSINXN��&SPFWF

����� ^æQæSIF� *XPNĒJMNW� 4XRFSLF_N� �SN[JWXNYJXN� *QJPYWNP� *QJPYWTSNP�
2´MJSINXQNÕNƺSIJS� QNXFSX� IJWJHJXNSN� YFRFRQF^FS� åXRFNQ� *70*0��
�����^æQæSIF�,F_N��SN[JWXNYJXN�'NQLN�,´[JSQNÕN�2´MJSINXQNÕN�&SF�'N�
QNR�)FQæƺSIF�^´PXJP�QNXFSX�IJWJHJXNSN�YFRFRQFRæĒYæW�������^æQæSIF�
,F_N��SN[JWXNYJXN�'NQLN�,´[JSQNÕN�2´MJSINXQNÕN�&SF�'NQNR�)FQæƺSIF�ITPYTWF�JÕNYNRNSJ�IJ[FR�
JYRJPYJINW��åXRFNQ�*70*0�XNGJW�L´[JSQNP�XJPY®W´SIJ�KFWPQæ�PZWZRQFWIF�XNGJW�L´[JSQNP�IF�
SæĒRFSæ�TQFWFP�L®WJ[�^FURæĒ�������^æQæSIFS�NYNGFWJS�'NQLN�9JPSTQTONQJWN�[J�åQJYNĒNR�0ZWZRZ�
G´S^JXNSIJ�XNGJW�L´[JSQNP�KFFQN^JYQJWN�^´W´YRJPYJINW��8NGJW�L´[JSQNPYJ�JSI´XYWN^JQ�PTSYWTQ�
XNXYJRQJWN�L´[JSQNÕN�PTSZQFWæSIF�Z_RFSQæÕæ�[FWIæW�
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5WTK��)W��*WIFQ�.WRFP

����� &SPFWF� ITÕZRQZ� TQFS� 5WTK�� )W�� *WIFQ� .WRFP�� QNXFSX� JÕNYN�
RNSN� ,F_N� �SN[JWXNYJXN� 9JPSNP� *ÕNYNR� +FP´QYJXN� *QJPYWNP� *ÕNYNRN�
'®Q´R´ƺSIJ� 9JRRZ_� ����ƺIJ� YFRFRQFIæ�� 4HFP�����ƺIJ� ,F_N�
�SN[JWXNYJXN� +JS� 'NQNRQJWN� *SXYNY´X´� *QJPYWNP� *ÕNYNRN� &SF� 'NQNR�
)FQæƺSIF��Ƽ'NQLNXF^FW�0TSYWTQQ´�'NSF�,´[JSQNP�8NXYJRNSNS�9FXFWæ�
Ræ�[J�:^LZQFRFXæƽ�PTSZQZ�^´PXJP�QNXFSX�YJ_NSN�YFRFRQFIæ��&^Sæ�
&SF� 'NQNR� )FQæSIF� 9JRRZ_� ����ƺIJ�� Ƽ:_FPYFS� *ÕNYNR� &RF�Qæ�
åSYJWSJY�9FGFSQæ�1FGTWFYZ[FW�:^LZQFRFXæƽ�PTSZQZ�GNW�)TPYTWF�YJ_N�MF_æWQF^FWFP�)TPYTW�
ZS[FSæ�FQIæ��

,F_N��SN[JWXNYJXN�9JPSNP�*ÕNYNR�+FP´QYJXN�*QJPYWNP�*ÕNYNRN�'®Q´R´ƺSIJ�����������^æQQFWæ�FWF�
XæSIF� &WFĒYæWRF� ,®WJ[QNXN�� ���������� ^æQQFWæ� FWFXæSIF� �ÕWJYNR� ,®WJ[QNXN�� ���������� ^æQQFWæ�
FWFXæSIF� >WI�� )T��� )W�� TQFWFP� L®WJ[� ^FUYæ�� ,F_N� �SN[JWXNYJXN� 9JPSTQTON� +FP´QYJXN� *QJPYWNP�
*QJPYWTSNP�2´MJSINXQNÕN�'®Q´R´ƺSIJ�����������^æQQFWæ�FWFXæSIF�>WI��)T���)W��[J�����������
^æQQFWæ�FWFXæSIF�)T���)W��TQFWFP�L®WJ[�^FUFS�)W��.WRFP�������^æQæSIFS�NYNGFWJS�F^Sæ�G®Q´RIJ�
5WTK��)W��ZS[FSæ^QF�L®WJ[NSJ�IJ[FR�JYRJPYJINW�

*QJPYWNP�L´��XNXYJRQJWN��FPæQQæ�ĒJGJPJQJW��^JSNQJSJGNQNW�JSJWON�XNXYJRQJWN�[J�XNGJW�L´[JSQNP�PT�
SZQFWæSIF��FQæĒRFQFW�^FUFS�5WTK��)W��.WRFPƺæS�ZQZXFQ�[J�ZQZXQFWFWFXæ�IJWLNQJWIJ�^F^æSQFSRæĒ�
���ƺIJS�KF_QF�RFPFQJ�[J�PTSKJWFSX�GNQINWNQJWN�GZQZSRFPYFIæW��&^WæHF�NPN�FIJY�ZQZXQFWFWFXæ�[J�
NPN�FIJY�ZQZXFQ�IJWLNIJ�JINY®WQ´P�L®WJ[N�^´W´YRJPYJINW�

8FRNRJ�2JWFQ

:_RFS��

0FRZ�,®_JYNRN��2ZMFXJGJ�[J�)JSJYNR�8YFSIFWYQFWæ�0ZWZRZ 
'NQLN�8NXYJRQJWN�>®SJYNRN�)FNWJ�'FĒPFSQæÕæ

����� åXYFSGZQ� ITÕZRQZIZW�� ����� 8´QJ^RFS� )JRNWJQ� �SN[JWXNYJXN�
'NQLNXF^FW� 2´MJSINXQNÕN� '®Q´R´� RJ_ZSZIZW�� �FQæĒRF� MF^FYæSF�
�����^æQæSIF�0FRZ�,®_JYNRN��2ZMFXJGJ�[J�)JSJYNR�8YFSIFWYQFWæ�
0ZWZRZSIF� Z_RFS� ^FWIæRHæXæ� TQFWFP� GFĒQFRæĒ�� ����� ^æQæSIF� Z_�
RFSQæÕæSæ� FQRæĒYæW�� ����� ^æQæSIF� ,F_N� �SN[JWXNYJXN� +JS� 'NQNRQJWN� *SXYNY´X´� 'NQLN� ,´[JSQNÕN�
2´MJSINXQNÕN� &SF� 'NQNR� )FQæSIF� ^´PXJP� QNXFSX� JÕNYNRNSJ� GFĒQFRæĒ� [J� ĒZ� FS� YJ_� FĒFRF�
XæSIFIæW�� -�QJS� 0FRZ� ,®_JYNRN� 2ZMFXJGJ� [J� )JSJYNR� 8YFSIFWYQFWæ� 0ZWZRZSIF� Z_RFS�
TQFWFP�L®WJ[�^FURFPYFIæW�
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