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$EVWUDFW
,Q� WRGD\¶V�ZRUOG��ZKHUH�GD൴O\� O൴IH� DQG�EXV൴QHVV�SURFHVVHV�DUH�G൴J൴W൴]HG�� WKH�FRQFHSW�RI� F\EHU� ൴V� IXOO\�HPEHGGHG� ൴Q�RXU�
O൴YHV��$OWKRXJK�WKH�F\EHU�ZRUOG�KDV�HPHUJHG�Z൴WK�WKH�D൴P�RI�FRPPXQ൴FDW൴RQ�DQG�VRF൴DO൴]DW൴RQ��൴W�QRZ�൴QFOXGHV�WKH�G൴J൴WDO�
WUDQVIRUPDW൴RQ�RI�PDQ\�DFW൴Y൴W൴HV�IURP�WUDGH�WR�SURGXFW൴RQ��IURP�KHDOWK�WR�HGXFDW൴RQ��)RU�WKHVH�HQY൴URQPHQWV��ZKHUH�HYHQ�
WKH�SD\PHQW�PHWKRG�KDV�FKDQJHG�DQG�G൴J൴WDO�PRQH\�KDV�EHJXQ�WR�EH�XVHG��WR�RSHUDWH�൴Q�D�KHDOWK\�ZD\��൴W�൴V�QHFHVVDU\�WR�KDYH�
UXOHV��O൴P൴WV��DQG�D�JRRG�PDQDJHPHQW�DSSURDFK��%HFDXVH�൴W�൴V�NQRZQ�WKDW�WKUHDWV�DQG�U൴VNV�൴QFUHDVH�൴Q�WKHVH�HQY൴URQPHQWV�
DQG�HYHQ�൴I�SUHFDXW൴RQV�DUH�QRW�WDNHQ��JUHDW�GDPDJHV�RFFXU��,Q�WKH�F\EHU�ZRUOG��WKHUH�DUH�DUHDV�ZKHUH�൴OOHJDO�ZRUN�൴V�GRQH�DV�
ZHOO�DV�OHJDO�ZRUN��,Q�WK൴V�VWXG\��൴QIRUPDW൴RQ�DERXW�'HHS:(%�DQG�'DUN1(7�HQY൴URQPHQWV��ZK൴FK�൴V�FDOOHG�WKH�GDUN�V൴GH�
RI�WKH�F\EHU�ZRUOG��൴V�J൴YHQ��,W�൴V�H[SOD൴QHG�KRZ�WKHVH�HQY൴URQPHQWV�DUH�DFFHVVHG��ZKDW�WKHVH�HQY൴URQPHQWV�FRQWD൴Q��ZKDW�
WKH൴U�G൴PHQV൴RQV�DUH�DQG�ZKDW�N൴QG�RI�WKUHDWV�WKH\�FRQWD൴Q��,Q�DGG൴W൴RQ��൴QIRUPDW൴RQ�RQ�KRZ�WR�GHDO�Z൴WK�WK൴V�GDUN�V൴GH�RI�
WKH�F\EHU�ZRUOG�ZDV�VKDUHG�IRU�൴QWHUQHW�XVHUV�
.H\ZRUGV��'HHS:(%��'DUN1(7��&\EHU�VHFXU൴W\��&\EHU�WKUHDW��931��725�
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6൴EHU�'�Q\DQÕQ�.DUDQOÕN�<�]���'HHSZHE�YH�'DUNQHW
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*�QO�N�KD\DWWD�E൴O൴QHQ�YH�NROD\OÕNOD�HU൴ú൴OHE൴OHQ�൴QWHUQHW�RUWDPÕ��ZHE�WDUD\ÕFÕODUÕQÕQ�HU൴úW൴÷൴�ZHE�
VD\IDODUÕQGDQ�YH�DUDPD�PRWRUODUÕ�DUDFÕOÕ÷Õ\OD�O൴VWHOHQHQ�ZHE�VD\IDODUÕQGDQ�ROXúPDNWDGÕU��%X�RUWDP�
൴QWHUQHW൴Q�\DOQÕ]FD�N�o�N�E൴U�SDUoDVÕQÕ�ROXúWXUPDNWDGÕU��3HN൴��JHU൴�NDODQ�YH�E�\�N�E൴U�E|O�P�Q��ROXúWXUDQ�
SDUoD�QHUHV൴G൴U"�%X�VRUXQXQ�FHYDEÕ��GHU൴Q��GHHS��YH�NDUDQOÕN��GDUN��NHO൴PHOHU൴�൴OH�DGODQGÕUÕOPDNWDGÕU���
%X�GHU൴Q�YH�NDUDQOÕN�൴QWHUQHWH�'HHS:(%�YH�'DUN1(7�DGÕ�YHU൴OPHNWHG൴U��

6൴EHU�G�Q\DQÕQ�GHU൴Q�YH�NDUDQOÕN�\�]���G�Q\DQÕQ�oHú൴WO൴�QRNWDODUÕQGD�E൴OJ൴VD\DUODU�RODUDN�NRQXPODQGÕUÕOPÕú�
YH�IDUNOÕ�HU൴ú൴P�\|QWHPOHU൴\OH�ED÷ODQWÕ�VD÷ODQDE൴OHQ�RUWDPODU�RODUDN�WDQÕPODQDE൴O൴U��%X�RUWDPODUD�
E൴O൴QHQ�ZHE�WDUD\ÕFÕODUÕ�YH�DUDPD�PRWRUODUÕ�WDUDIÕQGDQ�HU൴ú൴OHPHPHNWHG൴U��$QFDN��E൴OJ൴VD\DUODUGD�YH�
ED÷ODQWÕODUGD�ED]Õ�D\DUODU�\DSDUDN�YH�|]HO�\D]ÕOÕPODU�NXUDUDN�HU൴ú൴OHE൴OPHNWHG൴U��%൴OJ൴VD\DUODUÕQ�൴]൴QO൴�
ROPD\DQ�V൴WHOHUH�YH�RUWDPODUD�HU൴ú൴P൴Q൴�VD÷OD\DQ�|]HO�D÷�D\DUODUÕ�YH�EX�D÷��]HU൴QGHQ�NDUDQOÕN�RUWDPODUD�
HU൴ú൴P�൴o൴QGH�|]HO�E൴U�WDUD\ÕFÕ�NXUPDN�JHUHNPHNWHG൴U��%X�|]HO�D÷�\DSÕVÕQD�9൴UWXDO�3U൴YDWH�1HWZRUN�DGÕ�
YHU൴O൴UNHQ�HQ�E൴O൴QHQ�WDUD\ÕFÕ�GD�7RU�DGÕQÕ�DOPDNWDGÕU�

'DUN�ZHE�V൴WHOHU൴�E൴O൴QHQ�³�FRP´�YH\D�³�FR´�J൴E൴�X]DQWÕODU�\HU൴QH�³�RQ൴RQ´�൴OH�E൴WHQ�X]DQWÕODU�DOPDNWDGÕU��
$\UÕFD��NDUDQOÕN�ZHE�V൴WHOHU൴��JHQHOO൴NOH�KDWÕUODQPDVÕ�൴PNkQVÕ]�RODQ�7HN�'�]HQ�.D\QDN�%XOXFX�
�8Q൴IRUP�5HVRXUFH�/RDGHU��85/��ROXúWXUDQ�ú൴IUHO൴�E൴U�DGODQGÕUPD�\DSÕVÕ�NXOODQÕUODU��gUQH÷൴Q��'UHDP�
0DUNHW�DGOÕ�SRS�OHU�E൴U�W൴FDUHW�V൴WHV൴��³HDMZOYP�]�OFFD���RQ൴RQ´�úHNO൴QGH�DQODúÕOPDVÕ�]RU�RODQ�E൴U�
DGUHV൴�NXOODQPDNWDGÕU��*XFF൴RQH��������

øQWHUQHW൴Q�NDUDQOÕN�G�Q\DVÕQGD��W�P��WHN�E൴U�Xo�QRNWDGD�YH\D�D\UÕ�D\UÕ�QRNWDODUGD�O൴VWHOHQP൴ú�
P൴O\RQODUFD�ZHE�V൴WHV൴��SD]DU�\HU൴�YH�PHVDMODúPD�SODWIRUPODUÕ��GRV\DODU�YH�YHU൴OHU�\HU�DOPDNWDGÕU��
%X�G�Q\D�൴oHU൴V൴QGH�\DUDUOÕ�E൴OJ൴OHU൴Q�\DQÕQGD�]DUDUOÕ�E൴OJ൴OHU�GH�RODE൴OPHNWHG൴U��*XFF൴RQH¶GH��������
'DUN1(7¶൴Q�W�P�Q�Q�]DUDUOÕ�ROPDGÕ÷ÕQÕ��D\QÕ�]DPDQGD�\DUDUOÕ�DNW൴Y൴WHOHU�൴o൴QGH�NXOODQÕODE൴OHFH÷൴Q൴�
YXUJXODPDNWDGÕU��gUQH÷൴Q��E൴U�VDWUDQo�NXO�E�QH�YH\D�³7RU¶XQ�)DFHERRN¶X´�RODUDN�WDQÕPODQDQ�%ODFN%RRN�
VRV\DO�D÷ÕQD�NDWÕOÕP�\DSÕODE൴O൴U��

7RU�HU൴ú൴P�D÷Õ�\DNODúÕN���E൴QGHQ�ID]OD�G�÷�PGHQ�ROXúDQ�E൴U�D÷�KDO൴QH�JHOP൴úW൴U��%X�SURJUDPÕQ�DVÕO�
DPDFÕ��൴QWHUQHW��]HU൴QGH�IDDO൴\HWWH�EXOXQDQ�NXOODQÕFÕQÕQ�J൴]O൴O൴÷൴Q൴Q�\DQÕ�VÕUD�WUDI൴N�E൴OJ൴V൴Q൴Q�൴]OHQPHGHQ�
൴OHUOHPHV൴Q൴�VD÷ODPDNWÕU��:൴N൴SHG൴D���������%X�൴OHW൴ú൴P�RUWDPÕ�����¶OÕ�\ÕOODUGD�$%'�GHQ൴]�NXYYHWOHU൴�
WDUDIÕQGDQ�JHO൴úW൴U൴OHUHN�൴QWHUQHW�HU൴ú൴P൴Q൴Q�J൴]O൴O൴÷൴�YH�J�YHQO൴÷൴�൴o൴Q�NXOODQÕOPÕúWÕU��$UGÕQGDQ�������
\ÕOÕQGD�V൴Y൴O�NXOODQÕPD�DoÕOPÕúWÕU�

'൴M൴WDO�G�Q\DGD�KÕ]OD�DUWDQ�YHU൴�P൴NWDUÕ��൴úOHWPHOHU൴Q�YHU൴�WRSODPD�ND\QDNODUÕQÕ�NDUDQOÕN�D÷ODUÕ�GD�
൴oHUHFHN�úHN൴OGH�JHQ൴úOHWPHV൴QH�\DUGÕPFÕ�RODE൴O൴U��%X�D÷ÕQ�൴oHU൴÷൴Q൴Q�W�P�\OH�]DUDUOÕ�YH�J൴]O൴�E൴OJ൴OHU൴�
൴oHUG൴÷൴�G�ú�Q�OPHPHO൴G൴U��.൴ú൴OHU��NXUXPODU�YH��ONHOHU�\�]H\�ZHEGH�EXODPDGÕNODUÕ�൴oHU൴NOHU൴�YH�
E൴OJ൴OHU൴�GHHS�YH�GDUN�E|OJHGH�EXODE൴O൴UOHU��$QDKWDU�NHO൴PH��NRQX�YH�൴oHU൴NOHU൴Q�NDUDQOÕN�ZHEGHQ�ED]Õ�
DUDoODUOD�oHN൴OPHV൴�P�PN�QG�U��%X�DUDoODU��|QFHGHQ�RODVÕ�KDVDUÕ�|QOHPHN�YH\D�HQ�D]D�൴QG൴UPHN�൴o൴Q�
NDUDQOÕN�D÷ÕQ�HQ�GHU൴Q�N|úHOHU൴QGHQ�YHU൴OHU൴�oÕNDUDE൴O൴UOHU��%X�VD\HGH��V൴EHU�VDOGÕUÕ�YH�YH\D�I൴]൴NVHO�
VDOGÕUÕ�JHUoHNOHúW൴UHE൴OHFHN�VDOGÕUJDQODU�|QFHGHQ�EHO൴UOHQHE൴O൴U��$\UÕFD��N൴ú൴VHO�YH�NDPX\D�DoÕN�ROPD\DQ�
E൴OJ൴OHU൴Q��1RQ�3XEO൴F�,QIRUPDW൴RQ��13,��VÕ]GÕUÕOÕS�VÕ]GÕUÕOPDGÕ÷Õ�EXUDODUGDQ�|÷UHQ൴OHE൴O൴U�

%X�oDOÕúPDGD��൴QWHUQHW൴Q�E൴O൴QHQ�YH�E൴O൴QPH\HQ�RUWDPODUÕ�WDQÕWÕOÕUNHQ��EX�RUWDPODUD�QDVÕO�HU൴ú൴OHE൴OHFH÷൴Q൴�
DoÕNODQPÕúWÕU��'HHS:(%�YH�'DUN1(7�RODUDN�DGODQGÕUÕODQ�EX�RUWDPODUÕQ�QHOHU�൴oHUG൴÷൴�YH�ER\XWODUÕQÕQ�
QHUHOHUH�YDUGÕ÷Õ�VD\ÕVDO�E൴OJ൴OHUOH�RUWD\D�NRQPD\D�oDOÕúÕOPÕúWÕU��$\UÕFD��EX�W�U�RUWDPODUÕQ�JHW൴UHE൴OHFH÷൴�
IÕUVDWODUD�YH�U൴VNOHUH�GH�GH÷൴Q൴OP൴úW൴U��g]HOO൴NOH��E൴UH\VHO�YH�NXUXPVDO�RODUDN�W�P�൴QWHUQHW�NXOODQÕFÕODUÕQÕ�
൴OJ൴OHQG൴UHQ�E൴OJ൴�J൴]O൴O൴÷൴�YH�J�YHQO൴÷൴�NDYUDPODUÕ�'HHS:(%�YH�'DUN1(7�|]HO൴QGH�E൴U�NH]�GDKD�
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%X�E|O�PGH�V൴EHU�NDYUDPÕ�NDSVDPÕQGD�DGODQGÕUÕODQ�V൴EHU��V൴EHU�X]D\��V൴EHU�WHKG൴W��V൴EHU�VDOGÕUÕ�YH�V൴EHU�
J�YHQO൴N�NDYUDPODUÕQD�GH÷൴Q൴OPH\H�oDOÕúÕOPÕúWÕU�

�����6൴EHU

6൴EHU�NDYUDPÕ�൴ON�NH]�FDQOÕODU�YH�PDN൴QDODU�DUDVÕQGDN൴�൴OHW൴ú൴P�G൴V൴SO൴Q൴Q൴�൴QFHOH\HQ�V൴EHUQHW൴N�E൴O൴P൴Q൴Q�
EDEDVÕ�VD\ÕODQ�/RX൴V�&RX൵൴JQDO�WDUDIÕQGDQ������\ÕOÕQGD�RUWD\D�DWÕOPÕúWÕU��<ÕOPD]���������6൴EHUQHW൴N�
NHO൴PH�N|N�QGHQ�W�UHW൴OHQ�EX�WHU൴P�E൴OJ൴VD\DU�V൴VWHPOHU൴�WDUDIÕQGDQ�JHO൴úW൴U൴OHQ�VDQDO�RUWDPODU�൴o൴Q�
NXOODQÕODQ�E൴U�DQODP�ND]DQPÕúWÕU�

�����6൴EHU�8]D\

6൴EHU�X]D\�NXOODQÕFÕODUÕQ�YH�E൴O൴ú൴P�V൴VWHPOHU൴Q൴Q�E൴U�DUD\D�JHOHUHN�ROXúWXUGX÷X�D÷D�YHU൴OHQ�൴V൴PG൴U��
%X�X]D\�൴oHU൴V൴QGH�NXOODQÕFÕODU��YHU൴OHU��E൴OJ൴VD\DUODU��\D]ÕOÕPODU�YH�G൴÷HU�ED÷ODQWÕ�V൴VWHPOHU൴�\HU�
DOPDNWDGÕU��g]HOO൴NOH�VRQ�\ÕOODUGD�PRE൴O�V൴VWHPOHU൴Q�\D\JÕQODúPDVÕ\OD�RUWDPGDQ�ED÷ÕPVÕ]�RODUDN�EX�D÷D�
ED÷ODQÕODE൴OPHNWHG൴U��'HYOHWOHU൴Q�GH�G൴M൴WDO�SODWIRUPODUÕ�GHVWHNOHPHV൴�YH�K൴]PHWOHU൴Q൴�EX�SODWIRUPODUD�
WDúÕPDVÕ�V൴EHU�X]D\ÕQ�]DPDQOD�JHQ൴úOH\HUHN�E�\�PHV൴QH�\RO�DoPDNWDGÕU��$NND\D¶QÕQ������\ÕOÕQGD�
\DSWÕ÷Õ�oDOÕúPDVÕQGD�൴QWHUQHW�RUWDPÕQÕQ�JHQ൴úOHPHV൴Q൴Q�VD\ÕVDO�E�\�NO�÷�Q��൴IDGH�HWPHN�൴o൴Q������
2FDN�D\Õ�|Oo�POHU൴QGH�G�Q\DGDN൴�൴QWHUQHW�NXOODQÕFÕVÕ�VD\ÕVÕQÕQ�����P൴O\RQ�N൴ú൴�DUWDUDN�����P൴O\DU�
VD\ÕVÕQD�XODúWÕ÷ÕQÕ�YH�E�\�PHQ൴Q�\ÕOOÕN������ROGX÷XQX�൴IDGH�HWPHNWHG൴U��6WDW൴VWD¶QÕQ��������\DSWÕ÷Õ�
E൴U�DUDúWÕUPD\D�J|UH�������\ÕOÕ�൴W൴EDU൴\OH�G�Q\D�oDSÕQGD������P൴O\DU�ZHE�V൴WHV൴Q൴Q�ROGX÷XQX�RUWD\D�
NR\PDNWDGÕU��%X�UDNDPÕQ�V�UHNO൴�DUWWÕ÷Õ�YDUVD\ÕOGÕ÷ÕQGD�EX�VD\ÕQÕQ���P൴O\DUD�\DNODúWÕ÷Õ�V|\OHQHE൴O൴U�

6൴EHU�X]D\GD�E൴OJ൴VD\DU�GRQDQÕP�YH�\D]ÕOÕP�E൴U൴POHU൴\OH�NXOODQÕFÕODU�DUDVÕQGD�E൴U�൴OHW൴ú൴P�NXUDE൴OG൴÷൴�
J൴E൴�GRQDQÕPODUGD�NHQG൴�DUDVÕQGD�൴OHW൴ú൴P�NXUDE൴O൴U�KDOH�JHOP൴úW൴U��1HVQHOHU൴Q�൴QWHUQHW൴��øQWHUQHW�RI�
7K൴QJV��,R7��RODUDN�RUWD\D�oÕNDQ�YH�E൴UE൴UOHU൴\OH�KDEHUOHúHE൴OHQ�W�P�GRQDQÕP�V൴VWHPOHU൴�V൴EHU�X]D\ÕQ�
E൴U�SDUoDVÕ�KDO൴QH�JHOP൴úW൴U��%X�\|Q�\OH�V൴EHU�X]D\�J�QGHQ�J�QH�JHQ൴úOH\HUHN�NHQG൴�NXUDOODUÕQÕ��\DúDP�
V൴VWHP൴Q൴�YH�P൴PDU൴V൴Q൴�ROXúWXUPDNWDGÕU�

�����6൴EHU�7HKG൴W�YH�6൴EHU�6DOGÕUÕ

%൴O൴ú൴P�WHNQRORM൴OHU൴�DUDFÕOÕ÷Õ�൴OH�V൴EHU�X]D\�൴oHU൴V൴QGH�EXOXQDQ�E൴OJ൴\H�G|Q�N�\DSÕODQ�KHU�W�UO��൴VW൴VPDU��
]DUDU�YHUPH�YH�\RN�HWPH�J൴U൴ú൴POHU൴�VRQXFX�ROXúDQ�GXUXPD�V൴EHU�WHKG൴W�DGÕ�YHU൴O൴U��*UHQEHUJ���������
%X�WHKG൴G൴Q�JHUoHNOHúPHV൴�GXUXPXQD�൴VH�V൴EHU�VDOGÕUÕ�DGÕ�YHU൴OPHNWHG൴U��6൴EHU�WHKG൴W�YH�VDOGÕUÕ�G�Q\D�
JHQHO൴QGH�V൴VWHPOHU൴Q�E൴UE൴UOHU൴QH�൴QWHUQHW�D÷Õ�൴OH�ED÷OÕ�ROPDVÕ�QHGHQ൴\OH�NXOODQÕFÕODUÕ��E൴OJ൴VD\DUODUÕ��
V൴VWHPOHU൴�YH�VXQXFXODUÕ�KHGHI�DODQ�XOXVODUDUDVÕ�E൴U�NDSVDPD�VDK൴SW൴U��)XUQHOO¶H��������J|UH�V൴EHU�
RUWDPODUGD�WHKG൴W�൴oHUHE൴OHQ�YH�VXo�RODUDN�WDQÕPODQDQ�IDDO൴\HWOHU��GRODQGÕUÕFÕOÕN��E൴OJ൴�KÕUVÕ]OÕ÷Õ��WHO൴I�
KDNNÕ�൴KODO൴��FDVXVOXN��VDERWDM��E൴OJ൴�ND\QDNODUÕQÕ�GHYUH�GÕúÕ�EÕUDNPD�YH�KDFN൴QJ�IDDO൴\HWOHU൴�RODUDN�
VÕUDODQPÕúWÕU��%XQODUD�HN�RODUDN�N൴ú൴OHU൴Q�YH�V൴VWHPOHU൴Q�VSHN�ODV\RQX�YH�PDQ൴S�ODV\RQX�RODUDN�
DGODQGÕUÕODQ�VRV\DO�P�KHQG൴VO൴N�IDDO൴\HWOHU൴�GH�V|\OHQHE൴O൴U�

*�Q�P�]�G�Q\DVÕQGD�E൴OJ൴VD\DU�YH�൴QWHUQHW�NXOODQÕPÕQÕQ�\Dú�RUWDODPDVÕQÕQ�oRFXNOXN�G|QHP൴QH�NDGDU�
G�úW�÷��E൴O൴QPHNWHG൴U��&HQJ൴]��������E൴U�oDOÕúPDVÕQGD�V൴EHU�VDOGÕUJDQ�SURI൴O൴QGHQ�E൴U൴V൴�RODQ�KDFNHU¶OÕ÷ÕQ�
\Dú�RUWDODPDVÕQÕQ�������\DúODUÕ�DUDVÕQGD�\R÷XQODúWÕ÷ÕQÕ�EHO൴UWPHNWHG൴U��%X�QHGHQOH�NXOODQÕFÕODU�KDQJ൴�
\Dú�DUDOÕ÷ÕQGD�ROXUVD�ROVXQ�E൴OHUHN�\D�GD�E൴OPH\HUHN�V൴EHU�WHKG൴WOHUH�DoÕN�KDOH�JHOHE൴OPHNWHG൴U�
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�����6൴EHU�*�YHQO൴N

6൴EHU�X]D\GD�EXOXQDQ�E൴OHúHQOHU൴Q�KHU�E൴U൴QH�\|QHO൴N�ROXúDQ�V൴EHU�WHKG൴WOHUH�NDUúÕ�DOÕQDE൴OHFHN�
|QOHPOHU൴Q�W�P�QH�V൴EHU�J�YHQO൴N�DGÕ�YHU൴O൴U��6൴EHU�WHKG൴W�JHQHOO൴NOH�E൴OJ൴�ND\QDNODUÕQÕ�KHGHI�DOGÕ÷Õ�൴o൴Q�
EX�E൴OJ൴Q൴Q�NRUXQPDVÕ�YH�J൴]O൴O൴÷൴Q൴Q�VD÷ODQPDVÕ�൴o൴Q�DOÕQDQ�NXUDOODU�YH�H\OHPOHU൴Q�WDPDPÕ�J�YHQO൴N�
RODUDN�DGODQGÕUÕOÕU�

%൴O൴ú൴P�7HNQRORM൴OHU൴�.XUXPX��%7.��V൴EHU�J�YHQO൴÷൴��V൴EHU�X]D\GD�NXOODQÕFÕODUÕQ�YH�NXUXP�NXUXOXúODUÕQ�
J�YHQO൴NOHU൴Q൴�VD÷ODPDN�DPDFÕ\OD�NXOODQÕODQ��DUDoODU��J�YHQO൴N�SRO൴W൴NDODUÕ��NÕODYX]ODU��H÷൴W൴POHU��
X\JXODPDODU��J�YHQO൴N�WHP൴QDWODUÕ�YH�KHU�W�UO��WHNQRORM൴N�\DSÕODQPD�RODUDN�WDQÕPODPDNWDGÕU��%7.��
�������'DKD�NDSVDPOÕ�E൴U�úHN൴OGH�EDNÕOGÕ÷ÕQGD�V൴EHU�J�YHQO൴N�NDYUDPÕ�VDYXQPD�KDPOHOHU൴Q൴Q�\DQÕ�VÕUD�
SURDNW൴I�|QOHPOHU�DODUDN�E൴U�DGÕP�|QGH�ROPD\Õ�GD�NDSVDPDNWDGÕU��%XQXQ�൴o൴Q�V൴VWHP൴Q�]DI൴\HWOHU൴Q൴�
WHVS൴W�HWPHN�൴o൴Q�|QFHGHQ�WHVWOHU�\DSDUDN�U൴VNOHU൴Q�EHO൴UOHQPHV൴�JHUHN൴U��%|\OHFH�WHKG൴W�|QFHGHQ�
DOJÕODQDUDN�RUWDGDQ�NDOGÕUÕOPDOÕGÕU�

�����'HHS:(%

'HHS:(%�DUDPD�PRWRUODUÕQÕQ�൴QGHNVOH\HPHG൴÷൴�YHU൴OHU൴�൴oHUHQ�E൴U�D÷�JUXEXGXU��%X�D÷�൴oHU൴V൴QGH�
ú൴IUHOHQP൴ú�ZHE�V൴WHOHU൴�ROGX÷X�൴o൴Q�NXOODQÕFÕODU�VHUY൴V�VXQDQODUÕQ�E൴OJ൴OHU൴Q൴�J|UHPHG൴÷൴�J൴E൴�VHUY൴V�
VXQDQODU�GD�NXOODQÕFÕODUÕQ�E൴OJ൴OHU൴Q൴�J|UHPH]OHU��gUQH÷൴Q��%HUDW��������EORJ�VD\IDVÕQGD�'HHS:HE�
GÕúÕQD�oÕNDUÕOPÕú�E൴U�ED÷ODQWÕ�O൴QN൴�RODQ�7KH�+൴GGHQ�:൴N൴�SD\ODúPÕúWÕU��%X�O൴QN�൴QFHOHQG൴÷൴QGH�oHú൴WO൴�
NRQX�EDúOÕNODUÕQGD�O൴VWHOHQP൴ú�oHú൴WO൴�E൴OJ൴OHU�\HU�DOPDNWDGÕU�

0RRUH�YH�5൴G��������������DNW൴I�\D\ÕQGD�RODQ�'HHS:(%�V൴WHV൴Q൴Q�൴oHU൴÷൴Q൴�VÕQÕÀDQGÕUPÕúODUGÕU��%X�
DUDúWÕUPD�VRQXFXQD�J|UH�ZHE�V൴WHOHU൴Q൴Q����¶V൴Q൴Q�\DVD�GÕúÕ�PDWHU\DO�EDUÕQGÕUGÕ÷Õ�RUWD\D�oÕNPÕúWÕU��
%X�oDOÕúPD\D�EHQ]HU�E൴U�oDOÕúPDGD��0F*X൴UHV������\ÕOÕQGD�\DSPÕúWÕU��%X�oDOÕúPDGD��E൴U�NXUXPD�]DUDU�
YHUHE൴OHFHN�'DUN:HE�O൴VWHOHU൴Q൴Q�����¶GDQ�����¶D�NDGDU�����RUDQÕQGD�DUWWÕ÷ÕQÕ�EHO൴UOHP൴úW൴U��øoHU൴N�
O൴VWHOHPHOHU൴Q൴Q�VRQXFXQGD�øúOHWPHOHUH�X\XúWXUXFX�VDWÕúÕ�GÕúÕQGD�]DUDU�YHUHE൴OHFHN�൴oHU൴NOHU൴Q�����
RUDQÕQGD�ROGX÷X�RUWD\D�oÕNPÕúWÕU�

'HHS:(%¶൴Q�E൴O൴QHQ�ZHE�WDUD\ÕFÕODUÕ�൴OH�O൴VWHOHQHE൴OHQ�൴oHU൴NOHU൴QGH�JHQHOO൴NOH��WÕEE൴�ND\ÕWODU���FUHWH�
GD\DOÕ�൴oHU൴N���\HO൴N�JHUHNW൴UHQ�ZHE�V൴WHOHU൴�YH�J൴]O൴�NXUXPVDO�ZHE�VD\IDODUÕ�\HU�DOPDNWDGÕU��%X�VD\IDODUÕQ�
WRSODP�൴QWHUQHWWHN൴�ZHE�VD\IDODUÕQÕQ�VDGHFH���¶OHU�J൴E൴�E൴U�RUDQÕ�NDSVDGÕ÷Õ�V|\OHQHE൴O൴U��(U൴ú൴PH�DoÕN�
ROPD\DQ�YH�|]HO�\|QWHPOHUOH�HU൴ú൴OHE൴OHQ�ZHE�VD\IDODUÕQÕQ�RUDQÕ�൴VH�ED]Õ�WDKP൴QOHUH�J|UH��W�P�൴QWHUQHW൴Q�
���¶VÕ�൴OH����¶X�DUDVÕQD�GHQN�JHOPHNWHG൴U�

�����'DUN1(7

'DUN1(7��'HHS:(%�¶൴Q�NDVÕWOÕ�RODUDN�J൴]OHQP൴ú�E൴U�DOW�N�PHV൴G൴U��%X�N�PH\H�HU൴úHE൴OPHN�൴o൴Q�
7RU�YH�931�J൴E൴�|]HO�\|QWHPOHU�JHUHNPHNWHG൴U��'DUN1(7¶൴Q�J൴]O൴�WDUDIÕQGD�EXOXQDQ�ZHE�V൴WHOHU൴Q൴Q�
NROHNV൴\RQXQD�൴VH�'DUN:HE�DGÕ�YHU൴OPHNWHG൴U��%X�D÷�൴oHU൴V൴QGH�0F*X൴UHV¶H��������J|UH��E൴U�U൴VN�
ROXúWXUDE൴OHFHN�൴oHU൴NOHU�DúD÷ÕGDN൴�J൴E൴�|]HWOHQPH\H�oDOÕúÕOPÕúWÕU�

�� .|W��DPDoOÕ�\D]ÕOÕP��'R6�VDOGÕUÕVÕ�YH�ERWQHW¶OHU�GDK൴O�ROPDN��]HUH�QHWZRUN�VDOGÕUÕ�DUDoODUÕ�

�� 8]DNWDQ�HU൴ú൴P�7UXYD�DWODUÕ��WXú�ND\GHG൴F൴OHU�YH�DoÕNODUGDQ�\DUDUODQDUDN�X]DNWDQ�HU൴ú൴P�DUDoODUÕ�

�� %൴UH\��NXUXP�YH��ONH�ED]OÕ�V൴EHU�E൴OJ൴OHU�

�� (÷൴W൴P�GDK൴O�ROPDN��]HUH�GHVWHN�K൴]PHWOHU൴QH�\|QHO൴N�YHU൴OHU�
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�� .൴PO൴N�E൴OJ൴OHU൴�

�� (�GRODQGÕUÕFÕOÕN�|UQHNOHU൴�

�� gGHPH�DUDoODUÕQD�\|QHO൴N�VDOGÕUÕ�DUDoODUÕ�

�� 0�úWHU൴�E൴OJ൴OHU൴�

�� $VNHU൴�YHU൴OHU�

�� )൴QDQVDO�YHU൴OHU�

�� )൴NU൴�P�ON൴\HW�W൴FDU൴�VÕUODU�

�� 2UWD\D�oÕNDQ�G൴÷HU�WHKG൴W�XQVXUODUÕ�

1D]DK�YG��������\ÕOÕQGD�\DSWÕNODUÕ�oDOÕúPDODUÕQGD��'DUN1(7�RUWDPÕQGD�VXo�WHKG൴WOHU൴Q൴Q�E൴U�O൴VWHV൴Q൴�
úX�úHN൴OGH�VÕQÕÀDQGÕUÕOPÕúODUGÕU�

�� øQVDQ�NDoDNoÕOÕ÷Õ�YH�VHNV�W൴FDUHW൴

�� 3RUQRJUDI൴�HQG�VWU൴V൴

�� 6X൴NDVWODU�YH�SD]DUODPDVÕ

�� <DVDO�ROPD\DQ�൴ODo�YH�X\XúWXUXFX�W൴FDUHW൴

�� dRFXN�SRUQRJUDI൴V൴

�� 7HU|U൴]P

�� 6൴EHU�V൴ODK�YH�oDOÕQDQ�YHU൴OHU൴Q�W൴FDUHW൴

�� '൴M൴WDO�SDUD�NXOODQDUDN�G|Y൴]�GH÷൴ú൴P൴

'DUN1(7��oHú൴WO൴�HOHNWURQ൴N�YHU൴�WUDQVIHU൴QGH�PHYFXW�RODQ�KHP�PHW൴QVHO�KHP�GH�PHWD�YHU൴�൴oHU൴÷൴Q൴Q�
DQDO൴]൴�\ROX\OD��NXOODQÕFÕ�WDUDIÕQGDQ�ROXúWXUXODQ�൴oHU൴÷H��8VHU�*HQHUDWHG�&RQWHQW��8*&��J|P�O��RODQ�
J�YHQO൴N�U൴VNOHU൴�YH�WHKG൴WOHU൴�൴OH�൴OJ൴O൴�E൴OJ൴OHU൴Q�൴VW൴VPDUÕQD�YH�DQDO൴]൴QH�൴]൴Q�YHUPHNWHG൴U��&\EHU6DQH��
������

�����725

7KH�2Q൴RQ�5RXWHU��6R÷DQ�<|QOHQG൴U൴F൴��NHO൴PHOHU൴Q൴Q�NÕVDOWPDVÕ�RODQ�7RU��NXOODQÕFÕODUÕQ�൴QWHUQHW�
WUDI൴÷൴Q൴�³NXOODQÕFÕ�E൴OJ൴VD\DUODUÕ´��]HU൴QGHQ�\|QOHQG൴UPHV൴QH�RODQDN�WDQÕ\DQ�E൴U�V൴VWHPG൴U��%X�V൴VWHP�
VD\HV൴QGH�WUDI൴N��ND\QDN�NXOODQÕFÕODUD�NDGDU�൴]OHQHPHG൴÷൴�൴o൴Q�NXOODQÕFÕ�N൴PO൴NOHU൴�J൴]OHQP൴ú�ROXU�
�'HPHUW]൴V�YG����������7RU��YHU൴OHU൴�E൴U�NDWPDQGDQ�EDúND�E൴U�NDWPDQD�DNWDUPDN�൴o൴Q�W�P�G�Q\DGDN൴�
W�QHOOHU൴�DUDFÕOÕ÷Õ\OD�E൴OJ൴�WDúÕ\DQ�E൴OJ൴VD\DUODUGD�³U|OHOHU´�\DUDWPÕúWÕU��ù൴IUHOHQP൴ú�E൴OJ൴OHU�U|OHOHU�
DUDVÕQD�\HUOHúW൴U൴O൴U��7RU�WUDI൴÷൴�E൴U�E�W�Q�RODUDN��o�U|OHGHQ�JHoHU�YH�GDKD�VRQUD�VRQ�YDUÕú�QRNWDVÕQD�
൴OHW൴O൴U��<DQJ�YG����������%X�PHNDQ൴]PD��G�÷�POHU�YH�7RU¶XQ�J൴]O൴�VHUY൴VOHU൴�DUDVÕQGD�P�NHPPHO�E൴U�
൴OHU൴�J൴]O൴O൴N�VD÷ODUNHQ��D\QÕ�]DPDQGD�G�Q\DQÕQ�G|UW�E൴U�\DQÕQGDN൴�J|Q�OO�OHU�WDUDIÕQGDQ�൴úOHW൴OHQ�7RU�
G�÷�POHU൴�NHQG൴�DUDODUÕQGD�X]ODúÕ�DUDFÕOÕ÷Õ\OD�UXW൴Q�RODUDN�൴OHW൴ú൴P�NXUPXú�ROXUODU�

øQWHUQHW�NXOODQÕFÕODUÕQD�VDQDO�W�QHOOHUGHQ�ROXúDQ�E൴U�\DSÕ�VXQDQ�YH�RQODUÕQ�J൴]O൴O൴NOHU൴Q൴�YH�J�YHQO൴NOHU൴�
VD÷ODPD\D�\DUD\DQ�7RU¶XQ�VD÷ODGÕ÷Õ�HQ�|QHPO൴�|]HOO൴÷൴�NXOODQÕFÕODUÕQ�N൴PO൴NOHU൴Q൴�SD\ODúPDGDQ�E൴OJ൴\H�
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HU൴úPH�RODQD÷Õ�VXQPDVÕGÕU��7RU¶XQ�NXOODQÕPÕQGD�G൴NNDW�HG൴OPHV൴�JHUHNHQ�QRNWD�൴VH�൴QWHUQHW�WUDI൴N�
YHU൴OHU൴Q൴Q�ú൴IUHOHQPHPHV൴�QHGHQ൴\OH�øQWHUQHW�VHUY൴V�VD÷OD\ÕFÕODU�WDUDIÕQGDQ�EX�WUDI൴÷൴Q�൴]OHQHE൴OPHV൴G൴U��
%XQX�HQJHOOHPHN�൴o൴Q�J�YHQO൴�E൴U�931�൴OH�NXOODQÕOPDVÕ�|QHU൴OPHNWHG൴U��%X�\DSÕ�ùHN൴O��¶GH�|]HWOHQPH\H�
oDOÕúÕOPÕúWÕU�

ùHN൴O����7RU�QHWZRUN�YH�931¶൴Q�E൴U�DUDGD�NXOODQÕOPDVÕ�൴OH�ROXúDQ�ED÷ODQWÕ�P൴PDU൴V൴��%HUDW�������

ùHN൴O��¶GHN൴�P൴PDU൴\൴�DoÕNODPDN�JHUHN൴UVH��NXOODQÕFÕ�E൴U�931�DUDFÕOÕ÷Õ�൴OH�E൴OJ൴OHU൴�NU൴SWROD\ÕS�7RU�
%URZVHU�ED÷ODQWÕVÕ��]HU൴QGHQ�O൴VWHOHQHQ�'HHS:(%�E൴OJ൴VD\DUODUD�ED÷ODQWÕ�VD÷ODPÕú�ROXU��%X�ED÷ODQWÕ�
VÕUDVÕQGD�oÕNÕú�\|QOHQG൴U൴F൴OHU൴QGH�E൴OJ൴VD\DUODU�KDNNÕQGD�E൴OJ൴�WRSODPD\D�\|QHO൴N�DoÕNODUÕQ�RODE൴OHFH÷൴�
V|\OHQPHNWHG൴U��0F&R\�YG���������

7RU�D÷Õ�\DOQÕ]FD�ú൴IUHOHPH�VD÷ODPDNOD�NDOPD]��D\QÕ�]DPDQGD�*�YHQO൴�=HQJ൴Q�0HW൴Q�7UDQVIHU�3URWRNRO��
�+\SHU�7H[W�7UDQVIHU�3URWRFRO�6HFXUH��+7736��SURWRNRO�Q�Q�QRUPDO�WUDI൴÷൴Q൴�WDNO൴W�HWPHN��]HUH�
WDVDUODQPÕúWÕU��7RU�NDQDOODUÕQÕQ�DOJÕODQPDVÕQÕ�GHQH\൴PO൴�D÷�P�KHQG൴VOHU൴�YH\D�DQDO൴VWOHU൴�൴o൴Q�E൴OH�
VRQ�GHUHFH�NDUPDúÕN�YH�|]HO�E൴U�V�UHo�KDO൴QH�JHW൴UP൴úW൴U��6SHV൴I൴N�RODUDN�7RU�D÷Õ��+7736�WDUDIÕQGDQ�
GD�NXOODQÕODQ�øOHW൴P�.RQWURO�3URWRNRO���7UDQVP൴VV൴RQ�&RQWURO�3URWRFRO��7&3��ED÷ODQWÕ�QRNWDVÕ����¶��
NXOODQDE൴O൴U��EX�QHGHQOH�\DOQÕ]FD�ED÷ODQWÕ�QRNWDVÕ�WDUDIÕQGDQ�E൴U�RWXUXPX�൴]OHPHN�YH�WDQÕPODPDN��EX�
W�U�WUDI൴÷൴�EHO൴UOHPHN�൴o൴Q�J�YHQ൴O൴U�E൴U�\|QWHP�GH÷൴OG൴U��3XVWRNK൴QD�YG���������

�����931

g]HO�6DQDO�$÷��9൴UWXDO�3U൴YDWH�1HWZRUN�931���൴N൴�E൴OJ൴VD\DU�DUDVÕQGD�൴OHW൴ú൴P൴Q�J�YHQO൴�YH�WDQÕPOÕ�
E൴U�W�QHOGHQ�ú൴IUHOHQHUHN�\DSÕOPDVÕ�\|QWHP൴G൴U��%X�W�QHO��D÷��]HU൴QGHQ�E൴OJ൴VD\DUODUÕQ�൴OHWW൴÷൴�YHU൴Q൴Q�
J�YHQO൴÷൴�൴o൴Q�JHO൴úW൴U൴OP൴úW൴U��øN൴�QRNWD�DUDVÕQGD�\DSÕODQ�DoÕN��ú൴IUHOHQPHP൴ú��YHU൴�DOÕúYHU൴ú൴��YHU൴Q൴Q�
൴]OHG൴÷൴�\RO�ER\XQFD��DUDGDN൴�\D�GD�Xo�QRNWDODUGDN൴�KHUKDQJ൴�E൴U൴�WDUDIÕQGDQ�NROD\OÕNOD�J|U�OHE൴O൴U�YH�
VDOGÕUÕ�JHUoHNOHúW൴U൴OHE൴O൴U��

'HP൴U¶H��������J|UH��D÷ODU��]HU൴QGH�YHU൴�WUDI൴÷൴QH�\|QHO൴N�VDOGÕUÕODU��G൴QOHPH��(DYHVGURSS൴QJ��YH�
WDUDÀDUGDQ�E൴U൴Q൴Q�\HU൴QH�JHoPH��0DVTXHUDG൴QJ��VDOGÕUÕVÕ�úHNO൴QGH�JHUoHNOHúW൴U൴OHE൴O൴U��'൴QOHPH�VDOGÕUÕVÕ��
N|W��Q൴\HWO൴�E൴U�NXOODQÕFÕQÕQ��ú൴IUHOHQPHP൴ú�YHU൴�൴OHW൴ú൴P൴Q൴�G൴QOH\HUHN��NXOODQÕFÕ�DGÕ�YH�ú൴IUH�J൴E൴�J൴]O൴�
E൴OJ൴OHU൴�IDUN�HWW൴UPHGHQ�DODE൴O൴U��$UGÕQGDQ��JHUoHN�NXOODQÕFÕQÕQ�HU൴úW൴÷൴�V൴VWHPOHUH�EX�E൴OJ൴OHU൴�NXOODQDUDN�
HU൴úHE൴O൴U��<HU൴QH�JHoPH�VDOGÕUÕVÕ�൴VH��N|W��Q൴\HWO൴�NXOODQÕFÕQÕQ�NHQG൴V൴Q൴��YHU൴�൴OHW൴P�\ROXQGD�JHUoHN�
VXQXFX�\D�GD�൴VWHPF൴�J൴E൴�J|VWHUPHN�VXUHW൴\OH�VDOGÕUÕ�JHUoHNOHúW൴UHE൴O൴U��%X�W�U�VDOGÕUÕODUÕQ�|Q�QH�JHoPHN�
൴o൴Q�YHU൴Q൴Q�ú൴IUHOHQPHV൴�YH�YH\D�J�YHQO൴�E൴U�KDWWDQ�൴OHW൴OPHV൴�JHUHN൴U��%XQX�൴o൴Q�931�|QHU൴OPHNWHG൴U��
(UGXUXFDQ���������931¶Q൴Q�WHPHO�RODUDN�YHU൴Q൴Q�ú൴IUHOHQPHV൴�YH�VDUPDODQPDVÕ��HQFDSVXODW൴RQ��൴ONHV൴QH�
GD\DQGÕ÷ÕQÕ�YXUJXODPDNWDGÕU�
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���'DUN1(7�YH�'HHS:(%�µ൴Q�%2<87/$5,

0HODQG��%D\RXP\�YH�6൴QGUH��������'DUN1(7¶൴�൴QWHUQHW൴Q�G�]HQV൴]�9DKú൴�%DWÕVÕ�RODUDN�Q൴WHOHQG൴UPHNWHG൴UOHU��
'DUN1(7��V൴EHU�VXoOXODUÕQ�J�YHQO൴�E൴U�úHN൴OGH�൴OHW൴ú൴P�NXUGX÷X��E൴OJ൴�YH�G൴÷HU�PHWDODUÕ�SD\ODúWÕNODUÕ�E൴U�
RUWDPGÕU��'൴M൴WDO�SDUDQÕQ�oÕNPDVÕ\OD�YH�|GHPH�DUDFÕ�RODUDN�NXOODQÕOPDVÕ\OD������\ÕOÕ�൴W൴EDU൴\OH�W൴FDUHW�
KDFP൴Q൴Q���P൴O\DU�$PHU൴NDQ�GRODUÕ�ROGX÷X�WDKP൴Q�HG൴OPHNWHG൴U�

.DUDQOÕN�D÷ÕQ�HQ�E�\�N�NDoDN�PDO�SD]DUÕ�RODQ�$OSKD%D\�RUWDPÕ�J൴]HPO൴�E൴U�úHN൴OGH������\ÕOÕQGD�
oHYU൴PGÕúÕ�KDOH�JHOP൴úW൴U��:DOO�6WUHHW�-RXUQDO��o��ONH\൴�NDSVD\DQ�E൴U�NROOXN�RSHUDV\RQXQXQ�V൴WH\൴�
NDSDWWÕ÷ÕQÕ��.DQDGD�SRO൴V൴Q൴Q�4XHEHF¶WHN൴�VXQXFXODUÕQD�HO�NR\GX÷XQX�YH�$%'¶O൴�\HWN൴O൴OHU൴Q�V|]GH�
\|QHW൴F൴OHU൴QGHQ�E൴U൴�RODQ�$OH[DQGUH�&D]HV¶൴Q�$%'¶\H�൴DGHV൴Q൴�WDOHS�HWW൴÷൴Q൴�E൴OG൴U൴OP൴úW൴U��$OSKD%D\¶൴Q�
E൴U�'DUN1(7�SD]DUÕ�൴o൴Q�Hú൴�EHQ]HU൴�J|U�OPHP൴ú�E�\�NO�÷�QH�൴úDUHW�HGHUHN��X\XúWXUXFX��oDOÕQWÕ�NUHG൴�
NDUWÕ�YH�G൴÷HU�NDoDN�PDO�O൴VWHV൴Q൴Q�\DNODúÕN���������VD\ÕVÕQD�XODúWÕ÷Õ�UDSRUODQPÕúWÕU��%X�RUWDPÕQ�J�QGH�
���������൴OD����������DUDVÕQGD�E൴U�JHO൴U�JHW൴UG൴÷൴�WDKP൴Q�HG൴OPHNWHG൴U��*UHQEHUJ��������

%X�D÷��]HU൴QGH�ED]Õ�\DVDGÕúÕ�൴úOHPOHU�൴o൴Q�EHO൴UO൴�DUDOÕNODUGD�E൴U��FUHW�WDU൴IHV൴�E൴OH�ROXúPXú�GXUXPGDGÕU��
3U൴YDF\�$൵D൴U¶൴Q�EX�D÷�൴oHU൴V൴QGHN൴�൴úOHP�WDU൴IHOHU൴Q൴Q�EXOXQGX÷X�'DUN�:HE�3U൴FH�,QGH[�������,JQR൵R�
YH�=ROWDQ��������UDSRUXQXQ������\ÕOÕQGD�J�QFHOOHQP൴ú�KDO൴�7DEOR��¶�GH�O൴VWHOHQP൴úW൴U�

�7DEOR����'HHS:(%�WDUDIÕQGD�DoÕNODQDQ�൴úOHPOHU�YH�WDU൴IHOHU�O൴VWHV൴

.DWHJRU൴ 7DU൴IH hU�Q�+൴]PHW
2UW��
)൴\DW�
���

.UHG൴�NDUWÕ�E൴OJ൴OHU൴
(Q�D] .ORQODQPÕú�9൴VD��3,1�QXPDUDOÕ�0DVWHUFDUG ��
(Q�oRN .UHG൴�NDUWÕ�E൴OJ൴OHU൴��KDUFDPD�O൴VWHOHU൴ ���

gGHPH�VHUY൴VOHU൴
(Q�D] 3D\3DO�KHVDS�E൴OJ൴OHU൴ 30
(Q�oRN 7UDQVIHU*R�E൴OJ൴OHU൴ ���

.U൴SWR�KHVDS�E൴OJ൴OHU൴
(Q�D] 'R÷UXODQPÕú�&R൴QEDVH�KHVDEÕ 610
(Q�oRN 'R÷UXODQPÕú�.UDNHQ�KHVDEÕ ���

6RV\DO�PHG\D�E൴OJ൴OHU൴
(Q�D] +DFN�HG൴OP൴ú�)DFHERRN�KHVDEÕ ��
(Q�oRN +DFN�OHQP൴ú�*PD൴O�KHVDEÕ ��

+DFN¶OHQP൴ú�6HUY൴VOHU
(Q�D] 8EHU�V�U�F��E൴OJ൴OHU൴ ��
(Q�oRN /\NNH�KHVDEÕ 260

6DKWH�'൴M൴WDO�%HOJH�+D]ÕUODPD
(Q�D] $OEHUWD�&$�V�U�F��EHOJHV൴ 32
(Q�oRN 5XV�3DVDSRUW�E൴OJ൴OHU൴ 100

6DKWH�)൴]൴NVHO�%HOJH�+D]ÕUODPD
(Q�D] 6DKWH�86�*UHHQ�.DUW�E൴OJ൴OHU൴ ���
(Q�oRN $YUXSD�%൴UO൴÷൴�3DVDSRUWODUÕ �����

(�SRVWD�9HU൴�WDEDQÕ�'|N�POHU൴
(Q�D] 6DKWH�86�*UHHQ�.DUW�E൴OJ൴OHU൴ ���
(Q�oRN 86$�6HoPHQ�9HU൴�WDEDQÕ 100

=DUDUOÕ�<D]ÕOÕP��0DOZDUH�
(Q�D]

*OREDO�G�ú�N�NDO൴WH��\DYDú�KÕ]��G�ú�N�EDúDUÕ�RUDQÕ�
[�����

��

(Q�oRN $YUXSD�൴o൴Q�\HQ൴�\�NVHN�NDO൴WH�[����� �����
6HUY൴V�'ÕúÕ�%ÕUDNPD�'R6�''R6�
6DOGÕUÕVÕ

(Q�D] .RUXPDVÕ]�ZHE�V൴WHV൴��VDQ൴\HGH�������E൴Q�൴VWHN����VDDW ��
(Q�oRN .RUXPDVÕ]�ZHE�V൴WHV൴��VDQ൴\HGH�������E൴Q�൴VWHN����D\ �����
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6൴EHU�'�Q\DQÕQ�.DUDQOÕN�<�]���'HHSZHE�YH�'DUNQHW

7DEOR��¶GH�|UQHN�E൴U�൴úOHP�൴o൴Q�HQ�D]�YH�HQ�oRN��FUHW�NDUúÕOÕNODUÕ�YHU൴OP൴úW൴U��%X�O൴VWH�KHU�JHoHQ�J�Q�
\HQ൴OHQPHNWH�YH�\HQ൴�൴úOHPOHU�YH�\HQ൴�WDU൴IHOHU�HNOHQHUHN�\HQ൴GHQ�O൴VWHOHQPHNWHG൴U��$\UÕFD��EX�UDSRUGD�
V൴EHU�NRUVDQODU�WDUDIÕQGDQ�HOH�JHo൴U൴OHQ�YH�VDWÕúD�VXQXODQ�N൴ú൴VHO�YH�NXUXPVDO�E൴OJ൴OHU൴Q�UHV൴POHU൴QGHQ�
ED]ÕODUÕ�ùHN൴O��¶GH�VXQXOPXúWXU�

ùHN൴O����'HHS:(%�WDUDIÕQGD�VDWÕúD�VXQXODQ�ED]Õ�E൴OJ൴OHU�

.൴ú൴VHO�YH�NXUXPVDO�E൴OJ൴OHU൴Q�ED]ÕODUÕQÕQ�EHO൴UO൴�I൴\DWODUGD�VDWÕúD�VXQXOGX÷X�ùHN൴O��¶GH�J|U�OPHNWHG൴U��
%X�E൴OJ൴OHU�DUDVÕQGD�DOÕú�YHU൴ú�V൴WHOHU൴Q൴Q�YHU൴�WDEDQÕ��\HO൴N�E൴OJ൴OHU൴��NUHG൴�NDUWÕ�QXPDUDVÕ�YH�ú൴IUHV൴��
G൴M൴WDO�SDUDODUÕQ�WXWXOGX÷X�F�]GDQ�J൴E൴�E൴OJ൴OHU�\HU�DOPDNWDGÕU�

6218d�YH�7$57,ù0$

6൴EHU�X]D\ÕQ�N൴ú൴OHU��NXUXPODU�YH��ONHOHU�WDUDIÕQGDQ�J|U�OHQ��E൴O൴QHQ��KHVDSODQDE൴OHQ�YH�|Oo�OHE൴OHQ�
ER\XWODUÕQGDQ�WHKG൴W�YH�VDOGÕUÕODU�JHOHE൴OPHNWHG൴U��%൴O൴ú൴P�WHNQRORM൴OHU൴�RNXU\D]DUOÕ÷ÕQÕQ�JHO൴úPHV൴��
J൴]O൴O൴N�YH�J�YHQO൴N�NRQXODUÕQGDN൴�IDUNÕQGDOÕN�G�]H\൴Q൴Q�DUWPDVÕ�YH�ED]Õ�\HQ൴�WHNQRORM൴N�JHO൴úPHOHU�
VD\HV൴QGH�EX�WHKG൴W�YH�VDOGÕUÕODUD�NDUúÕ�NR\DE൴OHFHN�E൴U�GXUXPD�JHO൴QHE൴OPHNWHG൴U��$QFDN�E൴O൴QHPH\HQ��
J|U�OHPH\HQ�YH�|Oo�OHPH\HQ�V൴EHU�X]D\ÕQ�NDUDQOÕN�\�]�Q�Q�QH�W�U�WHKG൴WOHU�YH�U൴VNOHU�൴oHUG൴÷൴Q൴�
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E൴OPHGHQ�|QOHP�DOPDN�]RUODúPDNWDGÕU��%XQXQ�൴o൴Q�W�P�V൴EHU�X]D\�E൴OHúHQOHU൴�KDNNÕQGD�E൴O൴Qo�G�]H\൴Q൴Q�
JHO൴úW൴U൴OPHV൴��NDYUDPODUÕQ�YH�NDSVDPÕQ�o൴]൴OPHV൴��U൴VN�YH�WHKG൴WOHU൴Q�\|QHW൴OPHV൴�JHUHNPHNWHG൴U�

%൴OJ൴��GH÷HU൴�ND\EHG൴O൴QFH�DQODúÕODE൴OHQ�E൴U�YDUOÕN�ROGX÷X�൴o൴Q�ND\EHWPHGHQ�|QFH�QHOHU�\DSÕOPDVÕ�JHUHNW൴÷൴�
E൴U�\RO�KDU൴WDVÕ�úHNO൴QGH�KD]ÕUODQPDOÕGÕU��.൴ú൴OHU൴Q��NXUXPODUÕQ�YH�GHYOHWOHU൴Q�KD\DWWD�NDODE൴OPHV൴Q൴Q��
UHNDEHW�HGHE൴O൴U�ROPDVÕQÕQ�YH�G൴M൴WDO�G�Q\DQÕQ�JHO൴úPHOHU൴QH�D\DN�X\GXUDUDN�൴OHUOH\HE൴OPHV൴Q൴Q�WHN�
\ROX�E൴OJ൴Q൴Q�NRUXQPDVÕQGDQ�JHoPHNWHG൴U�

6൴EHU�X]D\ÕQ�NDUDQOÕN�\�]��RODUDN�E൴O൴QHQ�'HHS:(%�YH�'DUN1(7�NDYUDPODUÕQÕQ�DQODPÕ�YH�൴oHU൴÷൴Q൴Q�
E൴O൴QPHV൴�J൴]O൴O൴N�YH�J�YHQO൴N�KDNNÕQGD�IDUNÕQGDOÕN�\DUDWDE൴O൴U��$UGÕQGDQ�EDUÕQGÕUGÕ÷Õ�U൴VN�YH�WHKG൴WOHU൴Q�
KHVDSODQDE൴OHQ�YH�|Oo�OHE൴OHQ�WDUDÀDUÕQÕQ�RUWD\D�NRQPDVÕ�JHUHN൴U��%൴U�YDUOÕ÷Õ�NRUXPDQÕQ�I൴]൴N൴�RODUDN�
VDK൴S�ROXQDQ�V൴ODK�V൴VWHPOHU൴\OH�\HWHUO൴�ROPDGÕ÷Õ��J�o�ROJXVXQXQ�EX�W�U�|QOHPOHU�൴OH�VD÷ODQDPDGÕ÷Õ�E൴U�
oD÷GD�H÷൴W൴P��DOW\DSÕ�YH�Y൴]\RQ�GH÷൴ú൴NO൴NOHU൴Q൴Q�]DPDQÕ�JHoPHGHQ�HOH�DOÕQPDVÕ�|QHPO൴�J|U�OPHNWHG൴U��
%X�VD\HGH�U൴VN�YH�WHKG൴WOHU�IÕUVDWODUD�G|Q�úW�UHE൴O൴U�

6൴EHU�X]D\ÕQ�E൴U�SDUoDVÕ�RODQ�൴QVDQÕQ�NHQG൴V൴Q൴�WDP�DQODPÕ\OD�J�YHQGH�K൴VVHGHE൴OPHV൴�൴o൴Q�N൴ú൴VHO�
YHU൴OHU൴Q൴Q�J�YHQGH�ROGX÷XQX�YH�EXQODUÕQ�oHú൴WO൴�\DVDO�G�]HQOHPHOHUOH�NRUXPD�DOWÕQD�DOÕQGÕ÷ÕQÕ�E൴OPHV൴�
|Q�úDUW�ROPDOÕGÕU��g]HOO൴NOH�E൴UH\VHOO൴N��|]J�UO�N�YH�GHPRNUDV൴�RUWDPÕQÕQ�JHO൴úPHV൴�൴o൴Q�V൴EHU�X]D\ÕQ�
EX�NDUDQOÕN�ER\XWXQGD�ROXúDQ�WHKG൴WOHU൴Q�E൴UHU�VDOGÕUÕ�KDO൴QH�JHOPHGHQ�|QFH�EHUWDUDI�HG൴OPHV൴�J�YHQO൴�
YH�VD÷OÕNOÕ�E൴U�WRSOXP�ROXúWXUDE൴O൴U�

g]HOO൴NOH�E൴UH\OHU൴Q�ROPDVD�GD�NXUXPODUÕQ�NDUDQOÕN�D÷ODUGDN൴�WHKG൴WOHU൴�V�UHNO൴�RODUDN�൴]OHPHV൴�JHUHNHE൴O൴U��
%X�൴]OHPHOHUOH�WHKG൴WOHU�WDP�RODUDN�NRQWURO�DOWÕQD�DOÕQDPDVD�GD�U൴VN൴Q�ER\XWODUÕ�KHVDSODQDE൴O൴U��6D÷OÕN��
I൴QDQV��H÷൴W൴P��൴VW൴KEDUDW�YH�DVNHU൴�DODQODU�GDK൴O�ROPDN��]HUH�IDUNOÕ�DODQODUGD�V൴EHU�IDDO൴\HWOHU൴Q�YH�
WHKG൴WOHU൴Q�VD\ÕVÕ�DUWWÕNoD��EX�WHKG൴WOHUOH�EDú�HGHE൴OPHN�൴o൴Q�NDE൴O൴\HWOHU൴Q�GH�JHO൴úW൴U൴OPHV൴�JHUHNW൴÷൴�
RUWD\D�oÕNPDNWDGÕU��øQVDQ�ND\QDNODUÕQÕQ�\HW൴úW൴U൴OPHV൴��H÷൴W൴OPHV൴��GRQDQÕP�YH�\D]ÕOÕP�V൴VWHPOHU൴Q൴�
�UHWHUHN�൴ON�HOGHQ�NRQWURO�DOWÕQD�DOÕQPDVÕ��V൴EHU�J�YHQO൴N�IDUNÕQGDOÕN�G�]H\൴Q൴Q�W�P�WRSOXP�WDUDIÕQGD�
DUWÕUÕOPDVÕ�EX�NDE൴O൴\HWOHU�DUDVÕQGD�\HU�DOPDNWDGÕU��

'DUN�YH�'HHS�WDUDIÕQGD�QHOHU൴Q�ROGX÷X�KDNNÕQGD�E൴OJ൴�VDK൴E൴�ROPDN�൴o൴Q�E൴U�KDEHU�V൴WHV൴�RODQ�'HHS�'RW�
:HE��GHHSGRW��ZYPH\G��RQ൴RQ���DGUHV൴QH�EDNÕODE൴O൴U��%X�DGUHVH�7RU�WDUD\ÕFÕ�൴OH�ED÷ODQPDN�JHUHN൴U��
%X�KDEHU�V൴WHV൴QGH�EX�RUWDPGD�\DVDGÕúÕ�൴úOHPOHU�QHGHQ൴\OH�WXWXNODQDQ�YH\D�KDSVH�DWÕODQ�DOÕFÕODUÕQ�
E൴OJ൴OHU൴Q൴�EXOPDNWD�P�PN�QG�U��0RRUH�YH�5൴G¶H��������J|UH�7RU��]HU൴QGH�HU൴ú൴OHQ�ZHE�V൴WHOHU൴Q൴Q�
���¶V൴Q൴Q�X\XúWXUXFX�YH�V൴ODK�W൴FDUHW൴��F൴QD\HW�YH�oRFXN�SRUQRJUDI൴V൴�൴OH�൴OJ൴O൴�VXo�NDSVDPÕQD�J൴UHQ�
IDDO൴\HWOHU൴�NROD\ODúWÕUGÕ÷Õ�WDKP൴Q�HG൴OPHNWHG൴U�

6൴EHU�G�Q\DQÕQ�J|U�QHQ�YH�J|U�QHPH\HQ�WDUDÀDUÕQGD�\DúDUNHQ�V൴EHU�J�YHQO൴N�IDUNÕQGDOÕN�G�]H\൴Q൴Q�
DUWÕUÕOPDVÕ�൴o൴Q�E൴UH\VHO�WDUDIWD�\DSÕODE൴OHFHN�ED]Õ�DGÕPODU�úX�úHN൴OGH�|]HWOHQHE൴O൴U�

�� øQWHUQHW�ED÷ODQWÕVÕ�൴o൴Q�KHUNHVH�DoÕN�RODQ�NDEORVX]�൴QWHUQHW�:൴�)൴¶GHQ�NDoÕQPDN��]RUXQOX�NDOÕQGÕ÷ÕQGD�
൴VH�N൴ú൴VHO�E൴OJ൴OHU൴�൴oHUHQ�൴OHW൴ú൴P�\DSPDPDN�JHUHN൴U��$\UÕFD��NDIH��SDUN��RWHO�YH�KDYDDODQÕ�J൴E൴�
RUWDPODUGDQ�\DSÕODQ�:൴�)൴�D÷ODUÕQÕQ�VD÷OD\ÕFÕVÕQÕQ�N൴PO൴÷൴QGHQ�HP൴Q�RODUDN�NXOODQPDN�|QHPO൴�
J|U�OPHNWHG൴U�

�� %DQND�൴úOHPOHU൴�VÕUDVÕQGD�I൴]൴N൴�RODUDN�NDUW�NXOODQÕUNHQ�$70�F൴KD]ODUÕQÕQ�NDUW�\XYDVÕ��WXú�WDNÕPODUÕ�
J൴E൴�GRQDQÕPODUÕQÕQ�DVOÕQD�X\JXQ�ROGX÷XQGDQ�HP൴Q�ROXQPDOÕGÕU��øQWHUQHW�EDQNDFÕOÕ÷Õ�൴úOHPOHU൴QGH�
൴VH�EDQND�ZHE�VD\IDVÕQÕQ�JHUoHN�ROGX÷XQD�KWWSV�SURWRNRO��൴OH�VHUY൴V�YHUG൴÷൴QH�YH�KDWWD�KWWSV�
VHUY൴V൴Q൴�G�Q\D�oDSÕQGD�J�YHQO൴N�VD÷OD\ÕFÕODUÕ�WDUDIÕQGDQ�YHU൴OG൴÷൴QH�HP൴Q�ROPDVÕ�JHUHNPHNWHG൴U�

�� 2QO൴QH�W൴FDUHW��EDQNDFÕOÕN�YH�|GHPH�V൴VWHPOHU൴Q൴�NXOODQÕUNHQ�E൴OJ൴OHU൴Q�ND\GHG൴OPHG൴÷൴QGHQ���o�QF��
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WDUDI�RODUDN�EDQND�GR÷UXODPD�V൴VWHPOHU൴Q൴Q�YDUOÕ÷ÕQGDQ�HP൴Q�ROXQPDOÕGÕU��%X�RUWDPODUGD�EHO൴UO൴�
E൴U�O൴P൴W�൴OH�൴úOHP�\DSÕOPDVÕQD�GD�G൴NNDW�HG൴OPHO൴G൴U�

�� (SRVWD�\ROX\OD�JHOHQ�YH�ROWDODPD��SK൴VK൴QJ��RODUDN�DGODQGÕUÕODQ�HSRVWD�WX]DNODUÕQD�G�úPHPHN�
൴o൴Q�J|QGHUHQ�DGUHV൴Q�GR÷UXOX÷XQD��൴oHU൴÷൴Q�\DSÕVÕQD�YH�൴OJ൴V൴QH�EDNÕOPDOÕGÕU��$\UÕFD�൴oHU൴NWH�\HU�
DODQ�EDúND�V൴WHOHUH�ED÷ODQWÕODUD�YH�HNOHUH�G൴NNDW�HG൴OPHO൴G൴U�

�� .൴ú൴VHO�YH�KDVVDV�E൴OJ൴OHU൴Q�|]HQO൴�E൴U�úHN൴OGH�NRUXQPDVÕQD�G൴NNDW�HG൴OPHO൴G൴U��g]HOO൴NOH�RUWDN�NXOODQÕPD�
DoÕN�E൴OJ൴VD\DU�RUWDPODUÕQGD�N൴ú൴VHO�E൴OJ൴OHU൴Q�\D]ÕOPDPDVÕ��VDNODQPDPDVÕ�YH�SD\ODúÕOPDPDVÕQD�
G൴NNDW�HG൴OPHO൴G൴U��$\UÕFD�EX�E൴OJ൴OHU൴�\D]DUNHQ�HNUDQODUÕQ�EDúNDODUÕ�WDUDIÕQGDQ�J|U�Q�U�ROPDVÕQÕ�
HQJHOOHPHN�JHUHN൴U�

�� 'RQDQÕP�YH�\D]ÕOÕP�WHP൴Q൴�VÕUDVÕQGD�WDQÕQÕU�YH�J�YHQ൴O൴U�PDUNDODUÕQ�WHUF൴K�HG൴OPHV൴�|QHPO൴G൴U��
hFUHWV൴]��NÕUÕN�\D�GD�E൴O൴QPH\HQ�\D]ÕOÕPODUÕ�YH�X\JXODPDODUÕ�DUDúWÕUPDGDQ�NXOODQPDPDN�JHUHN൴U

�� '൴M൴WDO�RUWDPODUÕQ�W�P�QGH�DQW൴Y൴U�V�YH�J�YHQO൴N�GXYDUÕ�J൴E൴�J�YHQO൴N�V൴VWHPOHU൴Q൴�NXOODQPDN�YH�
V�UHNO൴�J�QFHO�WXWPDN�JHUHN൴U�

�� '൴M൴WDO�RUWDPODUD�ED÷ODQÕUNHQ�൴VWHQHQ�GR÷UXODPD�E൴OJ൴OHU൴Q൴�G൴NNDWO൴�E൴U�úHN൴OGH�EHO൴UOHQPHO൴G൴U��
øON�DúDPD�RODQ�ZHE�VD\IDVÕQÕQ�DGUHVOHU൴Q൴Q�NRQWURO��൴\൴�\DSÕOPDOÕGÕU��$UGÕQGDQ�NXOODQÕFÕ�DGÕ�YH�
SDUROD�]RUOXN�GHUHFHV൴Q൴Q�DUWÕUÕOPÕú�ROPDVÕQD�G൴NNDW�HG൴OPHO൴G൴U��.ROD\�WDKP൴Q�HG൴OHE൴O൴U�YH\D�NÕVD�
V�UHGH�o|]�OHE൴O൴U�SDURODODUGDQ�NDoÕQPDN�JHUHN൴U��g]HOO൴NOH�KDUI��VD\Õ�YH�|]HO�NDUDNWHU�൴oHUHQ�E൴U�
NRPE൴QDV\RQD�VDK൴S�ROPDVÕ�VD÷ODQPDOÕGÕU��øON�൴N൴�DúDPD\Õ�VD÷OÕNOÕ�E൴U�úHN൴OGH�JHoW൴NWHQ�VRQUD�
GR÷UXODPD�NRGX�J൴E൴��o�QF��E൴U�J�YHQO൴N�VHY൴\HV൴�൴VWH\HQ�V൴VWHPOHU൴�WHUF൴K�HWPHN�JHUHN൴U�

�� %൴OJ൴�൴úOHP�PHUNH]OHU൴QGH�V൴VWHP�J�QO�NOHU൴Q൴�YH�D÷�WUDI൴÷൴Q൴�DQDO൴]�HGHUHN�WHKG൴W�YH�VDOGÕUÕODUÕQ�
WHVS൴W�HG൴OPHV൴�VD÷ODQDE൴O൴U��.XUXPVDO�QHWZRUNOHUGH��D÷�WDEDQOÕ��VXQXFX�WDEDQOÕ��൴P]D�WDEDQOÕ��
DQRPDO൴�WDEDQOÕ��VSHV൴I൴NDV\RQ�WDEDQOÕ��K൴EU൴W�YH�I൴]൴NVHO�VDOGÕUÕ�WHVS൴W�\|QWHPOHU൴�NXOODQÕOPDVÕ�
|QHU൴OPHNWHG൴U��&KDXGKDU൴�YH�3DW൴O��������&RúDU�YH�.ÕUDQ��������&RúDU�YH�$UÕN���������$\UÕFD�
E൴O൴ú൴P�WHNQRORM൴OHU൴Q൴Q�J�QFHO�NDYUDPODUÕ�RODQ�\DSD\�]HNk��PDN൴QH�|÷UHQPH�J൴E൴�DODQODUÕQGDQ�GD�
\DUDUODQÕODUDN�EX�WHKG൴WOHU൴Q�|QFHGHQ�EHO൴UOHQPHV൴�VD÷ODQDE൴O൴U��8PHU�YG���������

<XNDUÕGD�PDGGHOHU�KDO൴QGH�YHU൴OHQ�KXVXVODUD�HN�RODUDN��൴QWHUQHW�WDUD\ÕFÕODUÕQÕQ�PDKUHP൴\HW�D\DUODUÕQÕ�
൴\൴�E൴U�úHN൴OGH�\DSPDN�JHUHN൴U��%XQXQ�൴o൴Q�E൴UoRN�WDUD\ÕFÕGD�RUWDN�RODQ�PDKUHP൴\HW�VHNPHV൴QGH��
3U൴YDWH�%URZV൴QJ�PRGH¶X�VHoPHN�YH�oHUH]��FRRN൴H��NXOODQPDPD�J൴E൴�oHú൴WO൴�D\DUODU�\DSPDN�ID\GDOÕ�
RODE൴O൴U��%൴UoRN�\HQ൴�oHYU൴P൴o൴�GDYUDQÕúVDO�UHNODPFÕOÕN�X\JXODPDODUÕQGD�)ODVK�SURJUDPÕQÕQ�oHUH]OHU൴�
NXOODQÕOGÕ÷ÕQGDQ��EX�\|QWHPOH�oHYU൴P൴o൴�WDN൴S�HG൴OPH\൴�HQJHOOHPHN�oR÷XQOXNOD�P�PN�Q�GH÷൴OG൴U�
�.DUDDUVODQ�YH�(UHQ���������øQWHUQHW�WDUD\ÕFÕODUÕ�HNOHQW൴�\D]ÕOÕPODUÕ��'R1RW7UDFN0H�YH�*KRVWHU\�
J൴E൴�HNOHQW൴�\D]ÕOÕPODUÕQ�GHYUH\H�DOÕQPDVÕ\OD�V൴WHOHU൴Q�E൴OJ൴�WRSODPDVÕQÕ�HQJHOOHPHN�P�PN�Q�RODE൴O൴U�

:HE�VD\IDODUÕQGD�VXo�WHúN൴O�HGHE൴OHFHN�IDDO൴\HWOHU൴Q�EHO൴UOHQPHV൴�YH�VXoOXODUÕQ�EXOXQPDVÕ�DúDPDVÕQGD��
NROOXN�J�oOHU൴��VRV\DO�PHG\D�SD\ODúÕPODUÕ��0HWDVSOR൴W�'HFORDN൴QJ�(QJ൴QH�WDUDIÕQGDQ�DNÕOOÕ�V൴WH�൴QGH[OHPH�
DUDFÕ��&R൴Q�SDUD�WUDI൴÷൴Q൴Q�൴]OHQPHV൴��oHú൴WO൴�DOJRU൴WPDODU�\DUGÕPÕ\OD�+DVK�GH÷HU൴�DQDO൴]൴�൴OH�EHOJH�YH�
PHVDMODUÕQ�ND\QD÷Õ�J൴E൴�X]PDQ�\|QWHPOHU�NXOODQPDNWDGÕUODU��6൴EHU�VDOGÕUJDQODUÕ�\DQÕOWPDN�൴o൴Q�KD]ÕUODQDQ�
EDON�S���+RQH\SRW��J൴E൴�V൴VWHPOHU൴�NRQXPODQGÕUDUDN�HWN൴O൴�E൴U�VDYXQPD�WHUF൴K�HG൴OHE൴O൴U��'DUN:HE�SD]DU�
\HUOHU൴��V൴EHU�VXoOXODUÕQ�\DVD�GÕúÕ�VXoODUÕQÕ�\D\PDODUÕ�YH�\�U�WPHOHU൴�൴o൴Q�DQD�SODWIRUPODUGDQ�E൴U൴G൴U��
%X�QHGHQOH��EX�SD]DU�\HUOHU൴QGHN൴�E൴OJ൴OHU൴�|QFHGHQ�HOGH�HGHUHN��VXoOXODUÕ�WHVS൴W�HWPH�YH�\DNDODPD�
DúDPDVÕQGD�E൴U�DGÕP�|QGH�ROXQDE൴O൴U��1D]DK�YG����������7UDY൴V��������DUDúWÕUPDVÕQGD��I൴QDQVDO�YHU൴OHU൴�
VDWPDN�൴o൴Q�DQRQ൴P�SD]DU\HUOHU൴Q൴Q�YH�IRUXPODUÕQ�NXOODQÕOPDVÕ\OD�øQJ൴OWHUH�YH�*DOOHU¶GH�\DNODúÕN�����
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P൴O\RQ�oHYU൴P൴o൴�GRODQGÕUÕFÕOÕN�YDNDVÕ�EHO൴UOHQG൴÷൴Q൴�YXUJXODPDNWDGÕU�

7HNQRORM൴N�JHO൴úPHOHU൴Q�YH�E൴O൴ú൴P�WHNQRORM൴OHU൴Q൴Q�ID\GDODUÕQÕQ�YH�]DUDUODUÕQÕQ�W�P�\|QOHU൴\OH�HOH�
DOÕQDUDN�E൴U�NXOODQÕP�SRO൴W൴NDVÕ�EHO൴UOHQHE൴O൴U��7RUXQODU��������oDOÕúPDVÕQGD�\D]ÕOÕP�YH�GRQDQÕP�
RODUDN�WHNQRORM൴N��U�QOHU൴Q�YH�D÷�V൴VWHPOHU൴Q൴Q�QDVÕO�YH�QH�NDGDU�NXOODQÕODFD÷ÕQÕQ�GHU൴QOHPHV൴QH�HOH�
DOÕQPDVÕQÕ�|QHUPHNWHG൴U��$\UÕFD��EX�V൴VWHPOHU൴Q�NDU�YH�]DUDUODUÕQÕQ�KHVDSODPDVÕ�\DSÕODUDN�\DNODúÕOPDVÕ�
JHUHNW൴÷൴Q൴�V|\OHPHNWHG൴U�

6൴EHU�WHKG൴W��V൴EHU�VXo��V൴EHU�൴VW൴KEDUDW�YH�V൴EHU�J�YHQO൴N�DODQODUÕQGD�E൴UH\OHU൴Q�YH�NXUXPODUÕQ�IDUNÕQGDOÕN�
G�]H\OHU൴�JHO൴úW൴U൴OPHO൴G൴U��%൴OJ൴VD\DU�X]PDQODUÕQD�൴VH�V൴EHU�VDOGÕUÕ�YH�VDYXQPD�DODQODUÕQGD�E൴OJ൴�YH�
WHFU�EHOHU൴Q൴�JHO൴úW൴U൴F൴�H÷൴W൴POHU�YHU൴OHE൴O൴U��$\UÕFD�DQOÕN�YH�G|QHPVHO�V൴EHU�VDOGÕUÕ�WDWE൴NDWODUÕ�൴OH�NXUXPODUÕQ�
YH��ONHOHU൴Q�V൴EHU�J�oOHU൴Q൴�DUWÕUPDN�|QHPO൴�J|U�OPHNWHG൴U��7X÷DO�YG����������EX�NRQXGD�൴ON�DWÕODFDN�
DGÕPODUÕQ�DUDVÕQGD��E൴OJ൴VD\DU�NXOODQÕFÕODUÕQD�IDUNÕQGDOÕN�H÷൴W൴POHU൴Q൴Q�YHU൴OPHV൴Q൴�|QHUPHNWHG൴UOHU�
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.$<1$.d$

$NND\D��0��$����������%൴OJ൴�.D\QD÷Õ�YH�%൴OJ൴\H�(U൴ú൴P�$UDFÕ�2ODUDN�øQWHUQHW�$OJÕVÕ��.XúDNODUDUDVÕ�
<DNODúÕP�)DUNOÕOÕ÷ÕQÕQ�.DUúÕODúWÕUÕOPDVÕ��%൴OJ൴�<|QHW൴P൴��&൴OW����6D\Õ����VV����������'R൴����������
E\�������

%HUDW��<����������7RU�YH�931�൴OH�dHYU൴P൴o൴�*൴]O൴O൴÷൴Q൴]൴�$UWÕUÕQ��*൴]O൴O൴N�YH�*�YHQO൴N�%ORJ�VD\IDVÕ��
øQWHUQHW�$GUHV൴���KWWSV���J൴]O൴O൴NYHJXYHQO൴N�FRP�WRU�YSQ���(U൴ú൴P�7DU൴K൴�����0D\ÕV������

%7.����������6൴EHU�*�YHQO൴÷൴Q�6D÷ODQPDVÕ��7�UN൴\H¶GHN൴�0HYFXW�'XUXP�YH�$OÕQPDV൴�*HUHNHQ�
7HGE൴UOHU��øQWHUQHW�$GUHV൴��KWWSV���ZZZ�EWN�JRY�WU�XSORDGV�XQGHI൴QHG�VJ�SGI��(U൴ú൴P�7DU൴K൴�����
0D\ÕV������

&HQJ൴]��*����������6൴EHU�6XoODU��6RV\DO�0HG\D�YH�6൴EHU�(W൴N��øOHW൴ú൴P�dDOÕúPDODUÕ�'HUJ൴V൴��&൴OW����6D\Õ�
���������VV����������'R൴�����������,$8�,&'����������൴FGBY��൴����

&KDXGKDU൴�5��5��	�3DW൴O��6��3����������,QWUXV൴RQ�GHWHFW൴RQ�V\VWHP��&ODVV൴I൴FDW൴RQ�WHFKQ൴TXHV�DQG�GDWDVHWV�
WR�൴PSOHPHQW��,QWHUQDW൴RQDO�5HVHDUFK�-RXUQDO�RI�(QJ൴QHHU൴QJ�DQG�7HFKQRORJ\��,5-(7���9RO�����
QR�����)HE������

&RúDU�0���$UÕN�ø����������7KH�,PSRUWDQFH�RI�7UD൵൴F�$QDO\V൴V�IRU�1HWZRUN�6HFXU൴W\����VW�,QWHUQDW൴RQDO�
&RQIHUHQFH�RQ�(QJ൴QHHU൴QJ�7HFKQRORJ\�$QG�$SSO൴HG�6F൴HQFHV�������������

&RúDU��0��	�.ÕUDQ��+�(����������5XOH�%DVHG�3HUIRUPDQFH�0HDVXUHPHQW�൴Q�2SHQ�6RXUFH�,'6�6\VWHPV��
,QWHUQDW൴RQDO�&RQIHUHQFH�RQ�$GYDQFHG�7HFKQRORJ൴HV�&RPSXWHU�(QJ൴QHHU൴QJ�DQG�6F൴HQFH��������
��������

&\EHU6DQH����������'DUN1HW��(XURSHDQ�8Q൴RQ¶V�+RU൴]RQ������3URMHFW��øQWHUQHW�$GUHV൴��KWWSV���ZZZ�
F\EHUVDQH�SURMHFW�HX�V\VWHP�GDUNQHW����(U൴ú൴P�7DU൴K൴�����0D\ÕV������

'HPHUW]൴V��.���7V൴NQDV��.���7DNH]൴V��'���6N൴DQ൴V��&���,O൴DG൴V��/����������'DUNQHW�7UD൵൴F�%൴J�'DWD�
$QDO\V൴V�DQG�1HWZRUN�0DQDJHPHQW�IRU�5HDO�7൴PH�$XWRPDW൴QJ�RI�WKH�0DO൴F൴RXV�,QWHQW�'HWHFW൴RQ�
3URFHVV�E\�D�:H൴JKW�$JQRVW൴F�1HXUDO�1HWZRUNV�)UDPHZRUN��(OHFWURQ൴FV�������9RO��������������
'R൴���������HOHFWURQ൴FV��������

'HP൴U��)����������*�YHQO൴�9HU൴�øOHW൴P൴QGH�.XOODQÕODQ�931�7൴SOHU൴Q൴Q�8\JXODPDVÕ�YH�3HUIRUPDQV�$QDO൴]൴��
<D\ÕPODQPDPÕú�<�VHN�/൴VDQV�7H]൴��øVWDQEXO�7HNQ൴N�hQ൴YHUV൴WHV൴�)HQ�%൴O൴POHU൴�(QVW൴W�V��������

(UGXUXFDQ��6����������øQWHUQHW�0HG\DVÕQGD�*൴]O൴�%HOJH�<D\ÕQFÕOÕ÷ÕQÕQ�7HNQ൴N�YH�(OHNWURQ൴N�$QDO൴]൴��
:൴N൴OHDNV�YH�3DQDPD�%HOJHOHU൴��<D\ÕPODQPDPÕú�<�VHN�/൴VDQV�7H]൴��$I\RQ�.RFDWHSH�hQ൴YHUV൴WHV൴�
)HQ�%൴O൴POHU൴�(QVW൴W�V��������

)XUQHOO��6����������&\EHUFU൴PH��9DQGDO൴]൴QJ�7KH�,QIRUPDW൴RQ�6RF൴HW\��$GG൴VRQ�:HVOH\��/RQGRQ�������

*UHHQEHUJ��$����������7KH�%൴JJHVW�'DUN�:HE�7DNHGRZQ�<HW�6HQGV�%ODFN�0DUNHWV�5HHO൴QJ��-8/�����
������øQWHUQHW�$GUHV൴��KWWSV���ZZZ�Z൴UHG�FRP�VWRU\�DOSKDED\�WDNHGRZQ�GDUN�ZHE�FKDRV���
(U൴ú൴P�7DU൴K൴�����0D\ÕV������

*XFF൴RQH��'����������:KDW�൴V�WKH�GDUN�ZHE"�+RZ�WR�DFFHVV�൴W�DQG�ZKDW�\RX¶OO�I൴QG��������&62�
6327/,*+7��'$5.�:(%��øQWHUQHW�$GUHV൴��KWWSV���ZZZ�FVRRQO൴QH�FRP�DUW൴FOH���������
ZKDW�൴V�WKH�GDUN�ZHE�KRZ�WR�DFFHVV�൴W�DQG�ZKDW�\RXOO�I൴QG�KWPO
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,JQR൵R��=��	�=ROWDQ��0����������'DUN�:HE�3U൴FH�,QGH[�������øQWHUQHW�$GUHV൴��KWWSV���ZZZ�SU൴YDF\D൵D൴UV�
FRP�GDUN�ZHE�SU൴FH�൴QGH[��������(U൴ú൴P�7DU൴K൴�����0D\ÕV������

.DUDDUVODQ��(��	�(UHQ��0�%���.Ro��6����������dHYU൴P൴o൴�0DKUHP൴\HW��7HNQ൴N�YH�+XNXNVDO�'XUXP�
øQFHOHPHV൴��7�UN൴\H¶GH�øQWHUQHW�.RQIHUDQVODUÕ��൴QHW�WU¶�����.DVÕP�������øQWHUQHW�$GUHV൴��KWWSV���
ZZZ�UHVHDUFKJDWH�QHW�SXEO൴FDW൴RQ����������B&HYU൴P൴F൴B0DKUHP൴\HWB7HNQ൴NBYHB+XNXNVDOB
'XUXPB,QFHOHPHV൴B2QO൴QHB3U൴YDF\B7HFKQ൴FDOBDQGB)RUHQV൴FB&DVHB6WXG\��(U൴ú൴P�7DU൴K൴�����
0D\ÕV������

0F&R\��'���%DXHU��.���*UXQZDOG��'���.RKQR��7���6൴FNHU��'����������6K൴Q൴QJ�O൴JKW�൴Q�GDUN�SODFHV��
8QGHUVWDQG൴QJ�WKH�7RU�QHWZRUN��3U൴YDF\�(QKDQF൴QJ�7HFKQRORJ൴HV��6SU൴QJHU�%HUO൴Q�+H൴GHOEHUJ��
������'R൴��������������������������B��

0F*X൴UH��0����������,QWR�7KH�:HE�RI�3URI൴W�������øQWHUQHW�$GUHV൴��KWWSV���ZZZ�EURP൴XP�FRP�ZS�
FRQWHQW�XSORDGV���������,QWR�WKH�:HE�RI�3URI൴WB%URP൴XP�SGI��(U൴ú൴P�7DU൴K൴�����0D\ÕV������

0HODQG��3�+���%D\RXP\��<�)�)��6൴QGUH��*����������7KH�5DQVRPZDUH�DV�D�6HUY൴FH�HFRQRP\�Z൴WK൴Q�
WKH�GDUNQHW��&RPSXWHUV�	�6HFXU൴W\��9ROXPH�����0D\���������������KWWSV���GR൴�RUJ���������M�
FRVH������������

0RRUH�'��	�5൴G�7����������&U\SWRSRO൴W൴N�DQG�WKH�'DUNQHW��6XUY൴YDO��*OREDO�3RO൴W൴FV�DQG�6WUDWHJ\��
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