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g]HW
���� \�]\ÕOGD� HNRQRP൴N�� VRV\DO�� N�OW�UHO� YH� V൴\DVDO� DODQGD� \DúDQDQ� GH÷൴ú൴POHU� E൴OJ൴� WHNQRORM൴OHU൴QGH� JHO൴úPHOHUH� QHGHQ�
ROPXúWXU�� %൴OJ൴� WHNQRORM൴OHU൴QGH� \DúDQDQ� JHO൴úPHOHUOH� E൴UO൴NWH� DUWÕUÕOPÕú� JHUoHNO൴N� WHNQRORM൴V൴� DVNHU൴�� VD÷OÕN�� P൴PDU൴��
NHQW� SODQODPD�� NHQWVHO� WDVDUÕP� YH� H÷൴W൴P� J൴E൴� DODQODU� EDúWD� ROPDN� �]HUH� E൴UoRN� IDUNOÕ� DODQGD� NXOODQÕOPDNWDGÕU�� %൴OJ൴�
WHNQRORM൴OHU൴Q൴Q�KHU�DODQGD�NXOODQÕPÕ��NHQWOHUGH�WHNQRORM൴N�JHO൴úPHOHU�൴OH�SODQODPD�\DNODúÕPODUÕQÕ�E൴U�DUD\D�JHW൴UPHNWHG൴U��
%൴O൴ú൴P�oD÷ÕQGD�JHO൴úHQ�YH�G|Q�úHQ�NHQWOHU��VRV\DO��HNRQRP൴N�YH�oHYUHVHO�V�UG�U�OHE൴O൴UO൴÷൴�VD÷ODPDN��E൴UH\OHU൴Q�\DúDPÕQÕ�
NROD\ODúWÕUDUDN�\DúDP�NDO൴WHV൴Q൴�DUWÕUPDN�DPDFÕ\OD�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕQD�\|QHOPHNWHG൴U��%X�QRNWDGD�DUWÕUÕOPÕú�
JHUoHNO൴N� X\JXODPDODUÕ�� NHQWOHUGHN൴� VRUXQODUD� DNÕOFÕ� YH� \HQ൴O൴No൴� o|]�POHU� �UHWHE൴OHFHN� E൴U� E൴OJ൴� YH� ൴OHW൴ú൴P� WHNQRORM൴V൴�
ROXS� NHQWOHUH� WHPHO� NDWNÕODU� VD÷ODPDNWDGÕU��$UWÕUÕOPÕú� JHUoHNO൴÷൴Q� J�Q�P�]GH� V�UG�U�OHE൴O൴U� NHQWVHO� SODQODPD� DODQÕQGD�
X\JXODQDE൴O൴UO൴÷൴��NDWÕOÕPFÕ�E൴U�\DNODúÕPÕ�\D\JÕQODúWÕUPDVÕ���o�ER\XWOX�VDQDO�J|UVHOOHúW൴UPHQ൴Q� ൴N൴�ER\XWOX�J|UVHO� VXQXP�
WHNQ൴NOHU൴QH�\�NVHN�DOJÕODQDE൴O൴UO൴÷H�VDK൴S�ROPDVÕ��GDKD�J�YHQO൴��PRGHUQ��NRQIRUOX�PHNkQODU�ROXúWXUPDVÕ��൴QVDQ�KD\DWÕQÕ�
NROD\ODúWÕUPDVÕ�YH�V�UG�U�OHE൴O൴U�NDONÕQPD\Õ�GHVWHNOHPHV൴�DoÕVÕQGDQ�|QHPO൴G൴U��%X�QHGHQOH�oDOÕúPDQÕQ�DPDFÕ��V�UG�U�OHE൴O൴U�
NHQW�SODQODPDVÕQGD�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�SRWDQV൴\HOOHU൴Q൴�DUDúWÕUPDN�YH�EX�WHNQRORM൴Q൴Q�V�UG�U�OHE൴O൴U�NHQWOHU�
�]HU൴QGHN൴� |QHP൴Q൴� WDUWÕúPDNWÕU�� <DSÕODQ� oDOÕúPD� DUWÕUÕOPÕú� JHUoHNO൴N� X\JXODPDODUÕQÕQ� WHNQRORM൴� \DUGÕPÕ\OD� NHQWOHU൴Q�
oHYUHVHO��VRV\DO�YH�HNRQRP൴N�V�UG�U�OHE൴O൴UO൴÷൴QH�HWN൴OHU൴Q൴�RUWD\D�NR\PDNWDGÕU��
$QDKWDU�.HO൴PHOHU��6�UG�U�OHE൴O൴UO൴N��6�UG�U�OHE൴O൴U�3ODQODPD��$UWÕUÕOPÕú�*HUoHNO൴N��$UWÕUÕOPÕú�*HUoHNO൴N�8\JXODPDODUÕ�
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$EVWUDFW
&KDQJHV�൴Q�WKH�HFRQRP൴F��VRF൴DO��FXOWXUDO��DQG�SRO൴W൴FDO�I൴HOGV�൴Q�WKH���VW�FHQWXU\�KDYH�OHG�WR�GHYHORSPHQWV�൴Q�൴QIRUPDW൴RQ�
WHFKQRORJ൴HV��$XJPHQWHG�UHDO൴W\�Z൴WK�WKH�GHYHORSPHQWV�൴Q�൴QIRUPDW൴RQ�WHFKQRORJ൴HV�� ൴W� ൴V�XVHG�൴Q�PDQ\�G൴൵HUHQW�I൴HOGV��
HVSHF൴DOO\� ൴Q� I൴HOGV� VXFK� DV� P൴O൴WDU\�� KHDOWK�� DUFK൴WHFWXUH�� XUEDQ� SODQQ൴QJ�� XUEDQ� GHV൴JQ�� DQG� HGXFDW൴RQ�� 7KH� XVH� RI�
൴QIRUPDW൴RQ� WHFKQRORJ൴HV� ൴Q� HYHU\� I൴HOG� EU൴QJV� WRJHWKHU� WHFKQRORJ൴FDO� GHYHORSPHQWV� DQG� SODQQ൴QJ� DSSURDFKHV� ൴Q� XUEDQ�
SODFHV��'HYHORS൴QJ�DQG� WUDQVIRUP൴QJ�F൴W൴HV� ൴Q� WKH� ൴QIRUPDW൴RQ�DJH�� ,W� WXUQV� WR�DXJPHQWHG� UHDO൴W\�DSSO൴FDW൴RQV� WR�HQVXUH�
VRF൴DO��HFRQRP൴F��DQG�HQY൴URQPHQWDO�VXVWD൴QDE൴O൴W\�DQG�WR�൴QFUHDVH�WKH�TXDO൴W\�RI�O൴IH�E\�IDF൴O൴WDW൴QJ�WKH�O൴YHV�RI�൴QG൴Y൴GXDOV��
,Q�WK൴V�FRQWH[W��DXJPHQWHG�UHDO൴W\�DSSO൴FDW൴RQV�DUH�DQ�൴QIRUPDW൴RQ�DQG�FRPPXQ൴FDW൴RQ�WHFKQRORJ\�WKDW�FDQ�SURGXFH�UDW൴RQDO�
DQG�൴QQRYDW൴YH�VROXW൴RQV�WR�XUEDQ�SUREOHPV�DQG�SURY൴GH�IXQGDPHQWDO�FRQWU൴EXW൴RQV�WR�F൴W൴HV��7KH�DSSO൴FDW൴RQ�RI�DXJPHQWHG�
UHDO൴W\�൴Q�WKH�I൴HOG�RI�VXVWD൴QDEOH�XUEDQ�SODQQ൴QJ�WRGD\��,W�൴V�൴PSRUWDQW�൴Q�WHUPV�RI�VSUHDG൴QJ�D�SDUW൴F൴SDWRU\�DSSURDFK��KDY൴QJ�
K൴JK�SHUFHSW൴E൴O൴W\�RI�WKUHH�G൴PHQV൴RQDO���'��Y൴UWXDO�Y൴VXDO൴]DW൴RQ�WR�WZR�G൴PHQV൴RQDO���'��Y൴VXDO�SUHVHQWDW൴RQ�WHFKQ൴TXHV��
FUHDW൴QJ�VDIHU��PRGHUQ��FRPIRUWDEOH�VSDFHV��IDF൴O൴WDW൴QJ�KXPDQ�O൴IH��DQG�VXSSRUW൴QJ�VXVWD൴QDEOH�GHYHORSPHQW��7KHUHIRUH��WKH�
D൴P�RI�WKH�VWXG\�൴V�WR�൴QYHVW൴JDWH�WKH�SRWHQW൴DOV�RI�DXJPHQWHG�UHDO൴W\�WHFKQRORJ\�൴Q�VXVWD൴QDEOH�XUEDQ�SODQQ൴QJ�DQG�WR�G൴VFXVV�
WKH�൴PSRUWDQFH�RI�WK൴V�WHFKQRORJ\�RQ�VXVWD൴QDEOH�F൴W൴HV��7KH�VWXG\�UHYHDOV�WKH�H൵HFWV�RI�DXJPHQWHG�UHDO൴W\�DSSO൴FDW൴RQV�RQ�
WKH�HQY൴URQPHQWDO��VRF൴DO��DQG�HFRQRP൴F�VXVWD൴QDE൴O൴W\�RI�F൴W൴HV�Z൴WK�WKH�KHOS�RI�WHFKQRORJ\�
.H\ZRUGV��6XVWD൴QDE൴O൴W\��6XVWD൴QDEOH�3ODQQ൴QJ��$XJPHQWHG�5HDO൴W\��$XJPHQWHG�5HDO൴W\�$SSO൴FDW൴RQV
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.HQWVHO�DODQODUGDN൴�Q�IXV�DUWÕúÕ��PRGHUQ�úHK൴UOHU൴Q�\|QHW൴P൴�YH�RUJDQ൴]DV\RQXQGD�\HQ൴�]RUOXNODU�
PH\GDQD�JHW൴UPHNWHG൴U��.�UHVHO�Q�IXVWD�|QJ|U�OHQ�DUWÕú�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��J�Q�P�]GH�G�Q\D�
Q�IXVXQXQ����¶൴�NHQWOHUGH�\DúÕ\RUNHQ������\ÕOÕQD�NDGDU�EX�RUDQÕQ�����RODFD÷Õ�WDKP൴Q�HG൴OPHNWHG൴U�
�8Q൴WHG�1DW൴RQV���������.HQW�\|QHW൴POHU൴��PH\GDQD�JHOHQ�]RUOXNODU�NDUúÕVÕQGD�XODúÕP��NRQXW�YH�G൴÷HU�
W�P�K൴]PHWOHUH�RODQ�WDOHE൴Q�V�UG�U�OHE൴O൴U�E൴U�úHN൴OGH�E�\�PHV൴QH�NDWNÕGD�EXOXQDE൴OHFHN�WHNQRORM൴N�
\HQ൴O൴NOHU൴�NHúIHWPHNWH�YH�GHQHPHNWHG൴U��.HQW�|OoH÷൴QGH�WHNQRORM൴OHU൴Q�JHO൴úW൴U൴OPHV൴�YH�\D\JÕQODúWÕUÕOPDVÕ�
\|QHW൴F൴OHU൴��NHQWOHUGH�\HQ൴O൴No൴�YH�DNÕOOÕ�o|]�POHU�ROXúWXUPD\D�൴WPHNWHG൴U��*�Q�P�]GH�HQG�VWU൴��
W൴FDUHW��DVNHU൴��P൴PDU൴��P�KHQG൴VO൴N��P൴PDUOÕN�J൴E൴�E൴UoRN�IDUNOÕ�G൴V൴SO൴QGH�JHOHFH÷൴Q�úHK൴UOHU൴�KDNNÕQGD�
\�U�W�OHQ�oR÷X�oDOÕúPD��E൴QDODUÕ��XODúÕPÕ��JÕGD\Õ��HQHUM൴\൴��DWÕNODUÕ��GR÷DO�ND\QDNODUÕ�YH�KDWWD�൴QVDQODUÕ�
]HQJ൴QOHúW൴UHQ�WHNQRORM൴N�VRQXoODUD�RGDNODQPD�H÷൴O൴P൴QGHG൴U��+XQWHU��6RUR�YH�%URZQ��������

.HQWOHU�൴o൴Q�WHNQRORM൴N�JHO൴úPHOHUOH�V�UG�U�OHE൴O൴UO൴÷൴�E൴U�DUDGD�HOH�DODQ�\DNODúÕPODU�ROGXNoD�J�QGHPGHG൴U��
%൴OJ൴�WHNQRORM൴OHU൴QGH�PH\GDQD�JHOHQ�JHO൴úPHOHU�൴VH�EX�WHNQRORM൴N�JHO൴úPHOHU�DUDVÕQGD�ROGXNoD�|QHPO൴G൴U��
%൴OJ൴�WHNQRORM൴OHU൴QGHN൴�KÕ]OÕ�JHO൴ú൴P��E�\�N�YHU൴��EXOXW�E൴O൴ú൴P��DUWWÕUÕOPÕú�JHUoHNO൴N��VDQDO�JHUoHNO൴N��
QHVQHOHU൴Q�൴QWHUQHW൴��,R7���RWRQRP�V൴VWHPOHU��V൴EHU�I൴]൴NVHO�V൴VWHPOHU��DNÕOOÕ�HWPHQOHU��V൴EHU�J�YHQO൴N�YH�
\DSD\�]HNk�J൴E൴�NDYUDPODUÕ�PH\GDQD�JHW൴UP൴úW൴U��*�QH\���������%X�\HQ൴O൴No൴�WHNQRORM൴N�\DNODúÕPODU��
WHNQRORM൴Q൴Q�JHO൴úW൴UHFH÷൴��U�QOHU൴�YH�EX��U�QOHU൴Q�ROXPOX�\D�GD�ROXPVX]�HWN൴OHU൴Q൴�VRPXWODúWÕUPD\D�
NDYUDPVDOODúWÕUPD\D�\DUGÕPFÕ�ROPDNWDGÕU��*URVV൴�YH�3൴DQH]]൴��������

g]HOO൴NOH�DUWÕUÕOPÕú�JHUoHNO൴N��G൴M൴WDO�൴oHU൴NOHU൴�YH�PRGHOOHU൴�NXOODQÕFÕODUÕQ�J|U�ú�DODQÕQD�HNOH\HUHN��
GDKD�VRPXW�E൴U�úHN൴OGH�]൴K൴QOHU൴QGH�FDQODQGÕUPDODUÕQD�\DUGÕPFÕ�RODQ�HWN൴OHú൴PO൴�E൴U�RUWDPGÕU��$UWÕUÕOPÕú�
JHUoHNO൴N�൴OH�NXOODQÕFÕODU��EDúNDVÕQÕQ�I൴N൴UOHU൴�൴o൴QGH�KDUHNHW�HGHE൴OPHNWH��൴o൴QGH�GRODúDE൴OPHNWH�YH�D\QÕ�
úHN൴OGH�E൴U�EDúNDVÕQÕQ�GHQH\൴POHPHV൴�൴o൴Q�NHQG൴�I൴N൴UOHU൴Q൴�GH�VXQDE൴OPHNWHG൴U��0൴FKDHO��$OHVVDQGUR�
YH�5RVV��������V����������$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴QGHN൴�VRQ�JHO൴úPHOHU��VRV\DO��HNRQRP൴N�YH�
oHYUHVHO�V�UG�U�OHE൴O൴UO൴÷൴�VD÷ODPDN��E൴UH\OHU൴Q�\DúDPÕQÕ�NROD\ODúWÕUDUDN�\DúDP�NDO൴WHV൴Q൴�DUWÕUPDN�J൴E൴�
E൴UWDNÕP�IÕUVDWODU�VXQPDNWDGÕU��%X�QRNWDGD�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ��NHQWOHUGHN൴�VRUXQODUD�
DNÕOFÕ�YH�\HQ൴O൴No൴�o|]�POHU��UHWHE൴OHFHN�E൴U�E൴OJ൴�YH�൴OHW൴ú൴P�WHNQRORM൴V൴�ROXS�NHQWOHUH�WHPHO�NDWNÕODU�
VD÷ODPDNWDGÕU��$UWÕUÕOPÕú�JHUoHNO൴N��NXOODQÕFÕODUÕQ�J|U�ú�DODQÕQD�VDQDO�PRGHOOHU൴�\�NOH\HUHN��PHNkQÕ�
VRPXW�E൴U�úHN൴OGH�DOJÕODPDODUÕQD�RODQDN�WDQÕPDNWDGÕU��%|\OHFH�NXOODQÕFÕ�PHNkQ�൴o൴QGH�GRODúDE൴O൴U��
EDúNDODUÕQÕQ�I൴N൴UOHU൴�൴o൴QGH�KDUHNHW�HGHE൴O൴U�\D�GD�NHQG൴�I൴NU൴Q൴�VXQDE൴OPHNWHG൴U��+XQWHU��6RUR�YH�
%URZQ��������

$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�V�UG�U�OHE൴O൴U�SODQODPD\D�HWN൴OHU൴��]HU൴QH�\DSÕODQ�DUDúWÕUPDGD�
ROD\ODUÕ�NHQG൴�ED÷ODPÕQGD�HOH�DODE൴OPHN�YH�E൴UH\OHU൴Q�EX�WHNQRORM൴\H�\�NOHG൴÷൴�DQODPODU�DoÕVÕQGDQ�
WHVS൴WOHU�\DSDE൴OPHN�൴o൴Q�oDOÕúPDGD�DUDúWÕUPD�\|QWHP൴�RODUDN��Q൴WHO�YHU൴�WRSODPD�\|QWHP൴�NDSVDPÕQGD�
O൴WHUDW�U�DUDúWÕUPDVÕ�YH�GRN�PDQ�DQDO൴]൴�\DSÕOPÕúWÕU��/൴WHUDW�U�WDUDPDVÕQGD�|QFHO൴NOH�V�UG�U�OHE൴O൴UO൴N��
V�UG�U�OHE൴O൴U�SODQODPD��DUWÕUÕOPÕú�JHUoHNO൴N��DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ��DUWÕUÕOPÕú�JHUoHNO൴÷൴Q�
NHQW൴Q�V�UG�U�OHE൴O൴UO൴÷൴��]HU൴QH�HWN൴OHU൴�൴OH�൴OJ൴O൴�O൴WHUDW�U�DUDúWÕUPDVÕ�\DSÕOPÕúWÕU��/൴WHUDW�U�൴QFHOHPHOHU൴�
VRQXFXQGD�HNV൴N�NDOGÕ÷Õ�WHVS൴W�HG൴OHQ�XQVXUODUGDQ�KDUHNHWOH�V�UG�U�OHE൴O൴U�NHQW�SODQODPDVÕQÕQ�JHOHFH÷൴QGH�
DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴QH�൴KW൴\Do�ROGX÷X�WHVS൴W�HG൴OP൴úW൴U��(OGH�HG൴OHQ�WHVS൴WOHUGHQ�\ROD�oÕNDUDN��
³$UWÕUÕOPÕú�*HUoHNO൴N��NHQW�SODQODPD�V�UHF൴QH�oHYUHVHO��HNRQRP൴N�YH�VRV\DO�V�UG�U�OHE൴O൴UO൴÷൴�VD÷OD\DQ�
E൴U�DUDo�RODUDN�QDVÕO�HNOHQHE൴O൴U"´�YH�³$UWÕUÕOPÕú�*HUoHNO൴N�V�UG�U�OHE൴O൴U�SODQODPD\D�QH�W�U�|]J�Q�
RODQDNODU�VXQPDNWDGÕU"´�EX�DUDúWÕUPDQÕQ�VRUXODUÕQÕ�ROXúWXUPDNWDGÕU��%X�ED÷ODPGD�DUDúWÕUPD�VRUXODUÕQD�
\DQÕW�EXODE൴OPHN�൴o൴Q�J�oO��\|QHW൴ú൴P��oHYUHVHO�NRUXPD��NHQWVHO�KDUHNHWO൴O൴N��KDON�VD÷OÕ÷Õ�YH�NDPXVDO�
J�YHQO൴N��N�OW�UHO�P൴UDV�YH�WXU൴]P�EDúOÕNODUÕ�DOWÕQGD�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�V�UG�U�OHE൴O൴U�
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NHQW�SODQODPD\D�HWN൴OHU൴�WDUWÕúÕOPDNWDGÕU�

$UWÕUÕOPÕú�JHUoHNO൴÷൴Q�J�Q�P�]GH�V�UG�U�OHE൴O൴U�NHQWVHO�SODQODPD�DODQÕQGD�X\JXODQDE൴O൴UO൴÷൴��NDWÕOÕPFÕ�
E൴U�\DNODúÕPÕ�\D\JÕQODúWÕUPDVÕ���o�ER\XWOX���%��VDQDO�J|UVHOOHúW൴UPHQ൴Q�൴N൴�ER\XWOX���%��J|UVHO�VXQXP�
WHNQ൴NOHU൴QH�J|UH�GDKD�\�NVHN�DOJÕODQDE൴O൴UO൴÷H�VDK൴S�ROPDVÕ��GDKD�J�YHQO൴��PRGHUQ��NRQIRUOX�PHNkQODU�
ROXúWXUPDVÕ��൴QVDQ�KD\DWÕQÕ�NROD\ODúWÕUPDVÕ�YH�V�UG�U�OHE൴O൴U�NDONÕQPD\Õ�GHVWHNOHPHV൴�DoÕVÕQGDQ�
|QHPO൴G൴U��:DQJ�YH�&KHQ���������%X�ED÷ODPGD�oDOÕúPDQÕQ�DPDFÕ��V�UG�U�OHE൴O൴U�NHQW�SODQODPDVÕQGD�
DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�SRWDQV൴\HOOHU൴Q൴�DUDúWÕUPDN�YH�EX�WHNQRORM൴Q൴Q�V�UG�U�OHE൴O൴U�NHQWOHU�
�]HU൴QGHN൴�|QHP൴Q൴�WDUWÕúPDNWÕU��<DSÕODQ�oDOÕúPD��DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕQÕQ�WHNQRORM൴�
\DUGÕPÕ\OD�NHQWOHU൴Q�oHYUHVHO��VRV\DO�YH�HNRQRP൴N�V�UG�U�OHE൴O൴UO൴÷൴QH�HWN൴OHU൴Q൴�RUWD\D�NR\PDNWDGÕU�

���.$95$06$/�d(5d(9(�

�����6�UG�U�OHE൴O൴U�.HQWOHU�YH�7HNQRORM൴

6�UG�U�OHE൴O൴UO൴N�NDYUDPÕ��VDQD\൴OHúPHQ൴Q�JHW൴UG൴÷൴�NDONÕQPD�G�ú�QFHV൴Q൴Q��UHW൴P�YH�W�NHW൴P�
JHUHNV൴Q൴POHU൴Q൴�DUWÕUPDVÕ\OD�|QHP�ND]DQPÕúWÕU��hUHW൴P�YH�W�NHW൴P�൴KW൴\DoODUÕQÕQ�DUWPDVÕ��ND\QDNODUÕQ�
VÕQÕUVÕ]�RODUDN�NXOODQÕODE൴OHFH÷൴�G�ú�QFHV൴Q൴�GR÷XUPXúWXU��$QFDN�����¶OHUGH�oHYUH�KDUHNHWOHU൴Q൴Q�
DUWPDVÕ\OD�EX�G�ú�QFH�\DSÕVÕ�HOHúW൴U൴OP൴úW൴U��%X�HOHúW൴U൴OHU��NDONÕQPD�൴OH�oHYUHQ൴Q�൴O൴úN൴OHQG൴U൴OPHV൴�
JHUHNO൴O൴÷൴Q൴�RUWD\D�oÕNDUPÕúWÕU������¶OHUGHQ�VRQUD�NDONÕQPD��V�UG�U�OHE൴O൴UO൴N�NDYUDPÕ\OD�E൴UO൴NWH�
DQÕOPD\D�EDúODPÕúWÕU��3ÕQDUFÕR÷OX�YH�.DQEDN���������

6�UG�U�OHE൴O൴UO൴N��EXJ�Q�Q�JHUHNV൴Q൴POHU൴Q൴��JHOHFHN�NXúDNODUÕQGD�NHQG൴�JHUHNV൴Q൴POHU൴Q൴�NDUúÕOD\DE൴OPH�
RODQD÷ÕQD�HQJHO�ROPDGDQ�J൴GHUPHN�RODUDN�WDQÕPODQÕU��%X�NDYUDP�൴ON�RODUDN������\ÕOÕQGD�%UXQWODQG�
.RP൴V\RQX�RODUDN�E൴O൴QHQ�%0�'�Q\D�dHYUH�YH�.DONÕQPD�.RP൴V\RQX¶QFD�KD]ÕUODQDQ�³%൴]൴P�2UWDN�
*HOHFH÷൴P൴]´�DGOÕ�UDSRUGD�NXOODQÕOPÕúWÕU��6�UG�U�OHE൴O൴UO൴N�HNRQRP൴N��oHYUHVHO�YH�VRV\DO�ER\XWODUÕ�
HQWHJUH�E൴o൴PGH�G�ú�Q�OHQ�E൴U�\DSÕ\D�VDK൴SW൴U��<DOoÕQHU�(UFRúNXQ����������

(NRQRP൴N�V�UG�U�OHE൴O൴UO൴NWH�DPDo��൴NW൴VDG൴�oHYUH�YH�GR÷DO�ND\QDNODU�DUDVÕQGD�X]XQ�G|QHPO൴�E�W�QOHúPH�
YH�GHQJH\൴�VD÷OD\DE൴OPHNW൴U��(NRQRP൴Q൴Q�V�UG�U�OHE൴O൴UO൴÷൴�VHUPD\H�P൴NWDUÕQÕQ�VDE൴W�ROPDVÕ\OD�
GR÷UXGDQ�൴O൴úN൴O൴G൴U��dHYUHVHO�V�UG�U�OHE൴O൴UO൴N�൴ONHV൴�൴o൴Q�WRSOXPODUGD�V�UG�U�OHE൴O൴U��UHW൴P�YH�W�NHW൴P൴Q�
EHQ൴PVHQPHV൴�|QHPO൴G൴U��.HQWOHUGH�\HU�DODQ�W�NHW൴P�DQOD\ÕúÕ�V�UG�U�OHE൴O൴UO൴N�NU൴WHUOHU൴�oHUoHYHV൴QGH�
൴OHUOHUVH���U�QOHU൴Q�NXOODQÕP�V�UHV൴QGH�DUWÕú�J|U�O�U�YH�JHU൴�G|Q�ú�P�E൴O൴QF൴�GH�DUWDU��0XWGR÷DQ���������
8]XQ�YDGHO൴��G൴QDP൴N�YH�J�oO��WRSOXPODUÕQ�PH\GDQD�JHOPHV൴��WHPHO�൴QVDQ൴�൴KW൴\DoODUÕQ�J൴GHU൴OPHV൴��
JHOHQHNOHU൴Q�V�UG�U�OPHV൴�VRV\DO�V�UG�U�OHE൴O൴UO൴N�RODUDN�WDQÕPODQPDNWDGÕU��6RV\DO�V�UG�U�OHE൴O൴UO൴÷H�
VDK൴S�NHQWOHU��WRSOXP�UXKXQX�EHQ൴PVHP൴úW൴U��(ú൴WO൴No൴��oHú൴WO൴��GHPRNUDW൴N��F൴QV൴\HW�Hú൴WO൴÷൴QH�VDK൴S��
VRV\DO�K൴]PHWOHU൴�\HWHUO൴��GH÷൴úHQ�\DúDP�NRúXOODUÕQD�X\XP�VD÷OD\DE൴OHQ��oRN�N�OW�UO���൴úE൴UO൴No൴�YH�
\�NVHN�\DúDP�NDO൴WHV൴QH�VDK൴SW൴U��<DOoÕQHU�(UFRúNXQ��������

øo൴QGH�EXOXQGX÷XPX]�oD÷��\HQ൴�NDYUDPODU��WHNQRORM൴�YH�\DúDP�úHN൴OOHU൴Q൴Q�RUWD\D�oÕNWÕ÷Õ�YH�E൴OJ൴�൴OH�
WHNQRORM൴Q൴Q�KHU�DODQGD�NXOODQÕPÕQÕQ�|QHPO൴�ROGX÷X�E൴U�G|QHPG൴U��6�UG�U�OHE൴O൴UO൴N�NDYUDPÕ�oR÷XQOXNOD�
NHQWOHU��]HU൴QGHQ�WDUWÕúÕOPDNWD�YH�NHQWOHUGH�WHNQRORM൴N�JHO൴úPHOHUOH�V�UG�U�OHE൴O൴UO൴÷൴�E൴U�DUDGD�HOH�DODQ�
\DNODúÕPODU�|QHP�ND]DQPDNWDGÕU��0XWGR÷DQ���������%|\OH�E�W�QOHú൴N�E൴U�\DNODúÕPOD�NHQW�HNRQRP൴V൴�
YHU൴PO൴�KDOH�JHOPHNWH��WRSOXPODUGDN൴�E൴OJ൴�G�]H\൴�DUWPDNWD��E൴UE൴U൴QH�ED÷OÕ�WRSOXPODU�ROXúPDNWD�YH�
NHQWVHO�ND\QDNODUÕQ�\|QHW൴P൴�JHO൴úPHNWHG൴U��(UFRúNXQ�YH�.DUDDVODQ���������

����\�]\ÕOGD�GH÷൴úHQ�YH�oD÷ÕQ�JHW൴UG൴÷൴�\HQ൴O൴NOHUOH�E൴UO൴NWH�GH÷൴úPH\H�GHYDP�HGHQ�NDYUDPODU�
V�UG�U�OHE൴O൴UO൴NOH�൴O൴úN൴OHQG൴U൴OHUHN�\HQ൴�NHQW�SODQODPD�DQOD\ÕúODUÕ�JHO൴úW൴U൴OPHV൴�|Q�SODQD�oÕNPÕúWÕU��
�.D\D�YH�6XVDQ���������6�UG�U�OHE൴O൴UO൴N��GD\DQÕNOÕOÕN��DNÕOOÕ�HWPHQOHU��E�\�N�YHU൴��NDUPDúÕNOÕN��&%6��
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oHú൴WO൴O൴N��]DPDQ�NXOODQÕPÕ��൴\൴�\|QHW൴ú൴P��൴OHW൴ú൴PVHO�H\OHPOHU��\DSD\�]HNk��DUWÕUÕOPÕú�JHUoHNO൴N��VDQDO�
JHUoHNO൴N��NDRV�GXUXPX��E൴O൴ú൴PVHO�DNÕOFÕOÕN�J൴E൴�NDYUDPODU�NHQWOHU�൴o൴Q�\HQ൴O൴No൴��WHNQRORM൴N�YH�൴QVDQFÕO�
\DNODúÕPODUGÕU��*�Q�P�]GH�\DúDQDQ�G൴M൴WDO�G|Q�ú�POH�E൴UO൴NWH�WHNQRORM൴�YH�YHU൴�E൴O൴P൴�|Q�SODQD�oÕNDUDN�
KHP�PHNkQVDO�YHU൴Q൴Q�|QHP൴Q൴�DUWÕUPÕú�KHP�GH�NHQWOHU൴Q�V�UG�U�OHE൴O൴UO൴÷൴Q൴Q�VD÷ODQPDVÕQGD�E�\�N�
|QHP�ND]DQPÕúWÕU��6H\PHQ�$NVX�YH�<DOoÕQHU�(UFRúNXQ��������

*�Q�P�]GH�NXOODQÕODQ�G൴M൴WDO�DUDoODU�YH�J|UVHOOHúW൴UPH�WHNQ൴NOHU൴��NHQWOHU൴Q�SODQODQPDVÕQD�YH�
WDVDUODQPDVÕQD�\DUGÕPFÕ�ROPDNWDGÕU��7HNQRORM൴Q൴Q�JHO൴úPHV൴\OH�E൴UO൴NWH��QHVQHOHU൴Q�൴QWHUQHW൴�൴OH�൴OJ൴O൴�
DUDoODUÕQ�NHQWOHUGH�NXOODQÕPÕ�DNÕOOÕ�NHQW�X\JXODPDODUÕQÕ�\D\JÕQODúWÕUPDNWDGÕU��%XQD�SDUDOHO�RODUDN�
NHQWOHUGHN൴�X\JXODPD�DODQODUÕQGD��o�ER\XWOX�NHQW�PRGHOOHU൴QH�൴KW൴\DFÕ�DUWPDNWD�YH��%�ZHE�&%6�
NXOODQÕPÕQD�JHo൴ú�\DSÕOPDNWDGÕU��7XUHND�	�6WHSQ൴DNE���������&%6�DUDFÕOÕ÷Õ\OD�HOGH�HG൴OHQ�YHU൴OHU൴Q��
NRQXPD�GD\DOÕ�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ\OD�E൴UO൴NWH�NXOODQÕPÕ��%�NHQW�PRGHOOHU൴Q൴Q�ID\GDODUÕQÕ�
RUWD\D�NR\PDNWD��YHU൴�NDO൴WHV൴Q൴�൴\൴OHúW൴UPHNWH��NHQW൴Q�FDQOÕ�YHU൴OHU൴Q൴�J|U�QW�OHPH\H�RODQDN�VD÷ODPDNWDGÕU�
�*�QH\��������

<DúDQDQ�WHNQRORM൴N�JHO൴úPHOHU�YH�൴QWHUQHWWH�\DúDQDQ�GHYU൴POH�E൴UO൴NWH�JHUoHN�YH�VDQDO�RUWDP�WDQÕPODUÕ�
WDUWÕúÕOPD\D�EDúODQPÕúWÕU��%X�GXUXP����\�]\ÕOÕQ�HNRQRP൴N��V൴\DVDO��I൴]൴NVHO�J൴E൴�E൴UoRN�G൴QDP൴÷൴Q൴�
EHO൴UOH\HQ�Hú�]DPDQOÕ�SD\ODúÕPÕQÕQ�VD÷ODQGÕ÷Õ�VDQDO�HYUHQ൴�ROXúWXUPXúWXU��'HP൴U�YH�'H÷HUO൴���������
6DQDO�HYUHQGHQ�ROXúDQ�VDQDO�JHUoHNO൴N��E൴OJ൴VD\DU�YH�൴QWHUQHW�RUWDPÕQGD�JHUoHN�PHNkQGD�\HU�DODQ�
QHVQHOHU൴Q�HWN൴OHú൴PO൴�E൴U�E൴o൴PGH������|QFHGHQ�ND\ÕW�DOWÕQD�DOÕQDQ�Y൴GHRODUOD�J|U�QW�OHQPHV൴Q൴�
VD÷OD\DQ��൴]OHQHQ�J|U�QW�Q�Q�൴o൴QGH\P൴ú�K൴VV൴�YHUHQ�WHNQRORM൴G൴U��.ÕYUDN�YH�$UVODQ����������$UWWÕUÕOPÕú�
JHUoHNO൴N�൴VH�ND\QDN�RODUDN�NDPHUDODUÕQ�NXOODQÕOGÕ÷Õ��NXOODQÕFÕQÕQ�൴o൴QGH�EXOXQGX÷X�JHUoHN�G�Q\D\D�
VDQDO�QHVQHOHU�HNOH\HUHN�DOJÕODGÕ÷Õ�J|U�QW�Q�Q�]HQJ൴QOHúPHV൴Q൴�VD÷OD\DQ�WHNQRORM൴G൴U��.|\PHQ��
�������$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴QGH�NXOODQÕFÕ�JHUoHN�G�Q\D��]HU൴QH�E൴QG൴U൴OHQ�VDQDO�QHVQHOHUOH�
]HQJ൴QOHúW൴U൴OP൴ú�E൴U�J|U�QW��HOGH�HGHUNHQ��VDQDO�JHUoHNO൴N�WHNQRORM൴V൴QGH�NXOODQÕFÕ�JHUoHN�G�Q\DGDQ�
X]DN�VDQDO�E൴U�RUWDPGD�|QFHGHQ�ND\ÕW�DOWÕQD�DOÕQDQ�Y൴GHRODUÕ�൴]OHPHNWHG൴U��%X�ED÷ODPGD�DUWÕUÕOPÕú�
JHUoHNO൴N��JHUoHN�G�Q\D\Õ�WDPDPHQ�VDQDOD�WDúÕ\DUDN�GH÷൴úW൴UPHN�\HU൴QH�YDU�RODQ�JHUoHNO൴N��]HU൴QH�
HNOHPHOHU�\DSPDNWDGÕU��.DOHF൴�YG��������

.HQW�SODQODPD�V�UHF൴QGH�J|UVHOOHúW൴UPH�WHNQ൴NOHU൴�NXOODQÕODUDN��WDVDUÕP�V�UHF൴Q൴Q�൴\൴�DQDO൴]�HG൴OPHV൴��
KDOND�E൴OJ൴OHQG൴UPH�\DSÕOPDVÕ�YH�KDON�൴OH�NDUDU�YHU൴F൴OHU��K�N�PHWOHU��SRO൴W൴NDFÕODU��DUDVÕQGD�J�oO��
൴OHW൴ú൴P�NXUXOPDVÕ�DPDoODQPDNWDGÕU��øo൴QGH�EXOXQGX÷XPX]�E൴O൴ú൴P�oD÷ÕQGD�V�UG�U�OHE൴O൴U�YH�DNÕOOÕ�NHQW�
\DUDWPDQÕQ�DPDFÕ��E൴U�WRSOXPXQ�PHNkQVDO��VRV\DO�YH�N�OW�UHO�YH�൴KW൴\DoODUÕQÕ�WHNQRORM൴Q൴Q�NXOODQÕPÕ\OD�
HOH�DODUDN�൴\൴OHúW൴UPHNW൴U��%X�൴KW൴\DoODUÕ�൴\൴OHúW൴UPHN��HNRQRP൴N�E�\�PH\൴�VD÷ODPDN��oHYUHVHO�VRUXQODUÕ�
HOH�DOPDN�YH�VRV\DO�Hú൴WO൴÷൴�VD÷ODPDN�J൴E൴�NHQWOHUGHN൴�]RUOXNODUÕQ��VWHV൴QGHQ�JHOHE൴OPHN�൴o൴Q�DUWÕUÕOPÕú�
JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�NXOODQÕPÕ��YHU൴�PRGHOOHPH��YHU൴�J|UVHOOHúW൴UPH�YH�JHUoHN�]DPDQOÕ�V൴P�ODV\RQODU�
ROXúWXUPDGD�NXOODQÕODQ�SRWDQV൴\HO�DUDoWÕU��-DPH൴�YG���������

�����6�UG�U�OHE൴O൴U�3ODQODPD�<DNODúÕPODUÕ

.HQWOHúPH�G�Q\D�oDSÕQGD�ROGXNoD�KÕ]OÕ�൴OHUOHPHNWH�YH�G�Q\D�Q�IXVXQXQ�\DUÕVÕQGDQ�ID]ODVÕ�DUWÕN�
NHQWOHUGH�\DúDPDNWDGÕU��8Q൴WHG�1DW൴RQV����������.HQWOHúPHQ൴Q�DUWÕúÕ\OD�E൴UO൴NWH�G�]HQV൴]�E�\�\HQ�
NHQWOHU�PH\GDQD�JHOP൴úW൴U��'�]HQV൴]�JHO൴úPH�J|VWHUHQ�NHQWOHU�YHU൴PO൴�WDUÕP�DUD]൴OHU൴�YH�VXODN�DODQODU�
J൴E൴�GR÷DO�oHYUH\H�]DUDU�YHUPHNWH��KDWWD�\RN�HWPHNWHG൴U��$\UÕFD�JHQ൴úOH\HQ�YH�\D\ÕOPD�J|VWHUHQ�NHQWVHO�
DODQODU��RWRPRE൴O�NXOODQÕPÕQD�WHúY൴N�HWW൴÷൴QGHQ�NDUERQ�D\DN�൴]൴Q൴�GH�DUWÕUPDNWDGÕU��%X�VRUXQODUD�JHQHO�
RODUDN�EDNÕOGÕ÷ÕQGDQ�൴NO൴P�GH÷൴ú൴NO൴÷൴�J൴E൴�GHU൴Q�WHKG൴WOHU�\DUDWWÕ÷Õ�J|U�OPHNWHG൴U��.D\D�YH�6XVDQ���������

%X�QHGHQOH�NHQWOHU൴Q�SODQOÕ��NRQWURO�DOWÕQGD��GR÷D�൴OH�X\XPOX�YH�HU൴ú൴OHE൴O൴U�E൴U�E൴o൴PGH�WDVDUODQPDVÕ�
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6�UG�U�OHE൴O൴U�.HQW�3ODQODPDVÕQGD�$UWÕUÕOPÕú�*HUoHNO൴N��$*��8\JXODPDODUÕ

JHUHNO൴G൴U��.HQWOHU൴Q�E�\�PHV൴�YH�JHO൴úPHV൴Q൴�NRQWURO�DOWÕQD�DOÕQDUDN�\DúDP�NDO൴WHV൴�YH�UHIDK�VHY൴\HV൴�
\�NVHN�PHNDQODU�\DUDWÕOPDOÕGÕU��<DOoÕQHU�(UFRúNXQ���������%|\OH�PHNDQODU�\DUDWPDQÕQ�WHPHO�XQVXUX�
NHQWOHUGH�G൴M൴WDO�G|Q�ú�POH�E൴UO൴NWH�JHOHQ�\HQ൴O൴No൴�NDYUDPODUÕ��DUWÕUÕOPÕú�JHUoHNO൴N��\DSD\�]HNk��
RWRQRP�V൴VWHPOHU��E�\�N�YHU൴�YE���DUDo�RODUDN�NXOODQPDNWÕU��-DPH൴�YG����������3ODQODPD�EX�\HQ൴O൴NOHUOH�
E൴UO൴NWH�HYU൴OPHO൴G൴U��6RV\DO��HNRQRP൴N�YH�oHYUHVHO�V�UG�U�OHE൴O൴UO൴N�\DNODúÕPODUÕ\OD�V�UG�U�OHE൴O൴U�
NDONÕQPD\D�GHVWHN�ROPDOÕGÕU��6�UG�U�OHE൴O൴UO൴NOH�E൴UO൴NWH�RUWD\D�oÕNDQ�E൴UE൴U൴QGHQ�IDUNOÕ�o|]�P�YH�
X\JXODPDODUD�VDK൴S�IDUNOÕ�SODQODPD�\DNODúÕPODUÕ�ROPDVÕQGD�UD÷PHQ��KHSV൴Q൴Q�RUWDN�QRNWDVÕ�NHQWOHU൴Q�
E�\�PH�YH�JHO൴úPHV൴Q൴�NRQWURO�DOWÕQD�DODUDN��GDKD�VD÷OÕNOÕ��GR÷DO�oHYUH�൴OH�X\XPOX�YH�\DúDP�NDO൴WHV൴�
\�NVHN�PHNDQODU�HOGH�HWPHNW൴U��.D\D�YH�6XVDQ���������

%X�\DNODúÕPODUD�|UQHN�RODUDN��

�� .HQWVHO�V�UG�U�OHE൴O൴UO൴÷൴Q�൴\൴OHúW൴U൴OPHV൴QGH�%ø7�DOW\DSÕVÕQÕQ�DUWDQ�URO�Q��YXUJXODPDN�൴o൴Q�DNÕOOÕ�
൴QVDQ��DNÕOOÕ�HNRQRP൴��DNÕOOÕ�oHYUH��DNÕOOÕ�\|QHW൴ú൴P��DNÕOOÕ�\DúDP�YH�DNÕOOÕ�KDUHNHWO൴O൴N�úHNO൴QGH�DOWÕ�
DQD�E൴OHúHQ��]HU൴QGH�WRSODQDQ�DNÕOOÕ�NHQW��&RKHQ���������

�� øQVDQ�|OoHNO൴�NHQWVHO�WDVDUÕPD�RGDNODQDQ��\�U�QHE൴O൴U�YH�HU൴ú൴OHE൴O൴U�PHNDQODU�WDVDUOD\DQ�\HQ൴�
úHK൴UF൴O൴N��&18���������

�� .D\QDN�൴VUDIÕQD�QHGHQ�RODQ��KDNNÕ�ROPDGÕ÷Õ�KDOGH�GR÷DO�oHYUH\൴�\RN�HGHQ�NHQWVHO�JHO൴ú൴P�V�UHF൴QH�
NDUúÕ�RODUDN�JHO൴úW൴U൴OHQ�PRGHO�GHU൴ú൴N�NHQW��dDOÕúNDQ���������

�� 'R÷D\Õ�|Q�SODQD�oÕNDUDQ��\DúDP�NDO൴WHV൴�\�NVHN�PHNDQODU�ROXúWXUDQ��\HQ൴OHQHE൴O൴U�HQHUM൴�ND\QDNODUÕQÕ�
WHUF൴K�HGHQ��GDKD�V�UG�U�OHE൴O൴U�DODQODU�\DUDWDQ��oHYUH\H�GX\DUOÕ��UHW൴P�YH�W�NHW൴P�DOÕúNDQOÕNODUÕQÕ�
EHQ൴PVH\HQ��UHIDK�VHY൴\HV൴Q൴�\�NVHOWHQ�YH�JHO൴úW൴UHQ�\Hú൴O�NHQW��.DUOHQ]൴J��������

�� 'R÷DO�HNRORM൴N�V�UHoOHU൴�V�UG�UHQ�YH�GHVWHNOH\HQ��KDYD�YH�VX�ND\QDNODUÕ�J൴E൴�GR÷DO�ND\QDNODUÕ�
NRUX\DQ��\DúDP�NDO൴WHV൴QH�NDWNÕGD�EXOXQDQ�NHQWVHO�\Hú൴O�DODQODUÕQ�E�W�QO�÷�Q��VD÷OD\DQ�V�UG�U�OHE൴O൴U�
PDY൴�\Hú൴O�DOW\DSÕ�SODQODPDVÕ��3DUODN�YH�$W൴N���������

�� (NRORM൴�YH�WHNQRORM൴Q൴Q�HQWHJUH�E൴o൴PGH�PHNkQD�\DQVÕWÕOGÕ÷Õ�HNR�WHN�NHQW��(UFRúNXQ�YH�.DUDDVODQ��
������YH�

�� 'D\DQÕúPD��úH൵DÀÕN��KDON�NDWÕOÕPÕ�YH�WHNQRORM൴Q൴Q�E൴UOHúW൴÷൴�൴QVDQFÕO�DNÕOOÕ�NHQW�PRGHO൴����GN¶OÕN�
NHQW��0RUHQR��������YHU൴OHE൴O൴U��

%X�\DNODúÕPODU�NHQWOHU൴Q�൴\൴�\DúDP�NDO൴WHV൴QH�VDK൴S�RODE൴OPHV൴Q൴�YH�UHIDK�VHY൴\HV൴Q൴�\�NVHOWHE൴OPHV൴Q൴�
\DUGÕPFÕ�ROXU��$\UÕFD�WHNQRORM൴Q൴Q�SODQODPD�\DNODúÕPODUÕQD�NDWÕOÕPÕ��൴QVDQ�\DúDPÕQÕ�NROD\ODúWÕUÕU�YH�
V�UG�U�OHE൴O൴U�NDONÕQPD\Õ�GHVWHNOHU�

�����$UWÕUÕOPÕú�*HUoHNO൴N�YH�3ODQODPD�øO൴úN൴V൴�

$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴��N൴ú൴Q൴Q�VDOW�DOJÕODGÕ÷Õ��GRNXQDE൴OG൴÷൴�YH�K൴VVHGHE൴OG൴÷൴�I൴]൴NVHO�oHYUH\H�
VDQDO�QHVQHOHU�HNOHQHUHN�N൴ú൴Q൴Q�DOJÕODGÕ÷Õ�J|U�QW�Q�Q�]HQJ൴QOHúPHV൴G൴U��*�OHO�YH�$UDEDFÕR÷OX���������
*HQ൴ú�HWN൴�DODQÕ�൴OH�൴OHU൴�\D]ÕOÕP�YH�GRQDQÕP�WHNQRORM൴OHU൴Q൴�\DSÕVÕQGD�EDUÕQGÕUDQ�WHNQRORM൴N�E൴U�\HQ൴O൴NW൴U��
%X�QHGHQOH�E൴UH\OHU൴Q�KHP�WRSOXPVDO�KHP�GH�E൴UH\VHO�൴KW൴\DoODUÕQD�FHYDS�YHUHE൴OHQ��N�OW�U��H÷൴W൴P��PHVOHN�
J൴E൴�ND]DQÕPODUÕQÕ�GHVWHNOH\HQ�E൴U�\DSÕ\D�VDK൴SW൴U��6RRG���������$UWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ�൴ON�
NXOODQÕOPD\D�EDúODQGÕ÷ÕQGD�DVNHU൴��HQG�VWU൴\HO�YH�PHG൴NDO�X\JXODPDODUOD�WDQÕQPÕúWÕU��*HO൴úHQ�\D]ÕOÕP�
YH�GRQDQÕP�WHNQRORM൴OHU൴\OH�E൴UO൴NWH�DUWÕN�J�Q�P�]GH�VDQDW��W൴FDUHW��P�KHQG൴VO൴N��P൴PDUOÕN��H÷൴W൴P��
V൴QHPD��VSRU��H÷OHQFH��SODQODPD�J൴E൴�E൴UoRN�VHNW|UGH�NXOODQÕOPDNWDGÕU��.|\PHQ���������
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<HQ൴O൴No൴�YH�WHNQRORM൴N�NDYUDPODUÕQ�HWN൴V൴\OH�JHO൴úHQ�YH�G|Q�úHQ�NHQWOHU��VRV\DO��HNRQRP൴N�YH�oHYUHVHO�
V�UG�U�OHE൴O൴UO൴÷൴�VD÷ODPDN��\DúDPÕ�NROD\ODúWÕUPDN�YH�NDO൴WHV൴Q൴�DUWÕUPDN�൴o൴Q�DUWÕUÕOPÕú�JHUoHNO൴N�
WHNQRORM൴V൴Q൴Q�NXOODQÕOGÕ÷Õ�X\JXODPD�DODQODUÕQD�\|QHOPHNWHG൴U��$NJ�O��6ROPD]�YH�$ODoDP��������V��
������.HQW�VDN൴QOHU൴�YH�]൴\DUHWo൴OHU൴Q൴Q�ED÷ODQWÕ�NXUPDN�YH�൴OHW൴ú൴POHU൴Q൴�J�oOHQG൴UPHN��KÕ]ODQGÕUPDN�
YH�NRUXPDN�൴o൴Q�DUWÕUÕOPÕú�JHUoHNO൴÷൴��\DSD\�]HND\Õ�YH�URERWODUÕ�NXOODQGÕNODUÕ�PHNDQODU�DUWÕUÕOPÕú�
NHQWOHU�RODUDN�WDQÕPODQPDNWDGÕU��.൴QJ���������.HQWOHUGH�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�NXOODQÕPÕ��
NXOODQÕFÕ\D�JHUoHN�RUWDP�YH�VDQDO�RUWDPÕQ�E൴UOHúW൴÷൴�]HQJ൴Q�E൴U�J|U�QW��RUWDPÕ�VD÷OD\DUDN�DOJÕ�G�]H\൴Q൴�
DUWÕUDFDNWÕU��.൴QJ���������$UWÕUÕOPÕú�JHUoHNO൴N�HWN൴OHú൴PO൴�E൴U�SODWIRUP�ROPDVÕQGDQ�GROD\Õ��NHQWOHU൴Q�
\HQ൴O൴No൴�\DNODúÕPODUOD�E�W�QOHúHUHN�NHQWOHU൴Q�V�UG�U�OHE൴O൴UO൴÷൴QH�NDWNÕ�VD÷ODU��൴QVDQ�\DúDPÕQÕ�
NROD\ODúWÕUÕU��V�UG�U�OHE൴O൴U�NDONÕQPD\Õ�GHVWHNOHU��-DPH൴�YG����������

3ODQODPD�YH�NHQWVHO�WDVDUÕP��E൴UoRN�NXOODQÕFÕQÕQ��YDWDQGDúODU��P൴PDUODU��SODQFÕODU��SH\]DM�P൴PDUODUÕ��
SD\GDúODU�YE���NHQWVHO�DODQODUÕ�KD\DO�HWPHV൴Q൴�YH�WDVDUODPDVÕQÕ�JHUHNW൴UHQ�IDUNOÕ�G൴V൴SO൴QOHUGH�\HU�DODQ�
WHNQ൴N�E൴OJ൴�YH�DUDoODUÕ�HQWHJUH�G�ú�QPHV൴Q൴�JHUHNW൴U൴U��.HQWVHO�WDVDUÕPÕQ�NDO൴WHO൴�YH�EDúDUÕOÕ�ROPDVÕ�
൴o൴Q��I൴]൴NVHO�YH�G൴M൴WDO�PHG\DQÕQ�NXOODQÕPÕ\OD�EX�E൴OJ൴�YH�DUDoODU�GDKD�൴\൴�DOJÕODQPDNWD��൴OHW൴OPHNWH�
YH�WDVDUODQPDNWDGÕU��6H൴FKWHU�YH�6FKQDEHO���������.DWÕOÕPFÕ�E൴U�\DNODúÕPOD�JHO൴úW൴U൴OHQ�|QHU൴OHU�
oHUoHYHV൴QGH�SODQODU�YH�NHQWVHO�WDVDUÕP�SURMHOHU൴�JHO൴úW൴U൴OPHNWHG൴U��$QFDN�JHOHQHNVHO�൴N൴�ER\XWOX�
\|QWHPOHU��HVN൴]OHU��SURMHOHU��NHV൴WOHU��GHWD\ODU�YE���൴OH�\DSÕODQ�SURMH�VXQXPX�EX�QRNWDGD�NDWÕOÕPÕ�
]RUODúWÕUPDNWDGÕU��6H൴FKWHU���������)൴]൴N൴�oHYUH\൴�ROXúWXUPD��\HQ൴OHPH�\D�GD�ROXúWXUPD�V�UHF൴QGH��
NDWÕOÕP�G�]H\൴Q൴�\�NVHOW൴F൴�\|QWHPOHU��\HUHO�G�]H\GHN൴�\|QHW൴ú൴P൴Q�NDO൴WHV൴QH�GH�DUWÕUDFDNWÕU��%X�
ED÷ODPGD�JHOHQHNVHO�\|QWHPOHU�YH�DUDoODUÕQ�NXOODQÕPÕ�GÕúÕQGD��DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴OHU൴Q൴Q�
NXOODQÕPÕ�J�QGHPH�JHOPHNWHG൴U��$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�NXOODQÕPÕ\OD��VDQDO�YH�JHUoHN�
RUWDPÕ�E൴UOHúW൴÷൴�൴o൴Q�\DSÕOPDVÕ�SODQODQDQ�SURMH�YH�WDVDUÕPODUÕQ�VXQXPODUÕ�\HQ൴�E൴U�ER\XW�ND]DQPDNWD��
NXOODQÕFÕ�൴QúD�DúDPDVÕQD�JHoPHGHQ�SURMHQ൴Q�E൴WP൴ú�KDO൴Q൴�GHQH\൴POHPHNWH�YH�SURMHOHU൴Q�DOJÕODQDE൴O൴UO൴N�
G�]H\൴�DUWPDNWDGÕU��6RUHQVHQ��������V���������

$UWÕUÕOPÕú�JHUoHNO൴÷൴Q�SODQODPD�V�UHF൴QGH�NXOODQÕOPDVÕ\OD�E൴UO൴NWH��WHNQ൴N�HOHPDQODU��SODQFÕ��WDVDUÕPFÕ��
P൴PDU�YE����NDUDU�YHU൴F൴OHU��PHUNH]൴�YH�\HUHO�\|QHW൴P��YH�WHNQ൴N�\|QGHQ�E൴OJ൴V൴�ROPD\DQ�G൴÷HU�SD\GDúODU�
�YDWDQGDúODU��DUDVÕQGDN൴�൴OHW൴ú൴P�J�oOHQPHNWH��NDUDU�YHUPH�V�UHoOHU൴QH�KDONÕQ�NDWÕOÕPÕQÕQ�DUWPDNWD��IDUNOÕ�
EDNÕú�DoÕODUÕ�DUWÕUÕOPÕú�RUWDPGD��o�ER\XWOX�RODUDN�PHNkQÕQ�൴o൴QGH�GH÷HUOHQG൴U൴OG൴÷൴QGHQ�DOJÕODQDE൴O൴UO൴N�
G�]H\൴�DUWPDNWD��]DPDQ�YH�ND\QDN�WDVDUUXIX�VD÷ODGÕ÷ÕQGDQ�GDKD�GD\DQÕNOÕ�YH�V�UG�U�OHE൴O൴U�SODQODPD�
\DNODúÕPODUÕ�EHQ൴PVHQPHNWH�YH�GDKD�PRGHUQ�PHNkQODU�ROXúPDNWDGÕU��7KH3U൴QW��������

$UWÕUÕOPÕú�JHUoHNO൴÷൴Q�SODQODPD�G൴V൴SO൴Q൴QGH�E൴UoRN�ROXPOX�\|Q��ROPDVÕQD�UD÷PHQ�EDUÕQGÕUGÕ÷Õ�ED]Õ�
ROXPVX]�\|QOHU൴�GH�YDUGÕU��3ODQODPDGD�NXOODQÕODQ�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕQGDN൴�HQ�E�\�N�
ROXPVX]�\|Q�\�NVHN�PDO൴\HWO൴�ROPDVÕGÕU��$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�NXOODQÕPÕ�|]HO�ú൴UNHWOHU��
�VW�G�]H\�൴ú�\HUOHU൴�YH�H÷൴W൴P�NXUXPODUÕ\OD�NÕVÕWOÕGÕU��+DOEXN൴��NHQWVHO�PHNDQODUÕQ�J|UVHOOHúW൴U൴OPHV൴�YH�
V൴P�ODV\RQX��E൴OJ൴VD\DU�GHVWHNO൴�WDVDUÕPODU��FR÷UDI൴�E൴OJ൴�V൴VWHPOHU൴�YH�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQ൴NOHU൴Q൴�
൴oHUHFHN�úHN൴OGH�E�W�QOHú൴N�E൴U�\D]ÕOÕPÕQ�NXOODQÕPÕ�NHQWOHUH�ROGXNoD�E�\�N�ID\GD�VD÷ODPD�SRWDQV൴\HO൴�
EXOXQPDNWDGÕU��-DPH൴�YG���������

���$57,5,/0,ù�*(5d(./ø.�7(.12/2-ø6ø�.8//$1,0,1,1�6h5'h5h/(%ø/ø5�
.(17�3/$1/$0$6,1$�(7.ø/(5ø�9(�8<*8/$0$�g51(./(5ø�

.HQWOHU൴Q�V�UG�U�OHE൴O൴UO൴÷൴Q൴Q�൴\൴OHúW൴U൴OPHV൴�YH�NRUXQPDVÕQGD��E൴OJ൴�YH�൴OHW൴ú൴P�WHNQRORM൴OHU൴�DOW\DSÕVÕQÕQ�
URO��E�\�NW�U��(WN൴OHú൴PO൴�E൴U�SODWIRUP�RODQ�DUWÕUÕOPÕú�JHUoHNO൴N��WHNQRORM൴��oHYUH�NRUXPD��VRV\DO�\DSÕ�YH�
൴QVDQ�RGDNOÕ�G�ú�QFH\൴�E൴UOHúW൴UG൴÷൴QGHQ�V�UG�U�OHE൴O൴U�SODQODPD�\DNODúÕPODUÕQD�\DUGÕPFÕ�ROPDNWDGÕU�
�-DPH൴�YG����������
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6�UG�U�OHE൴O൴U�.HQW�3ODQODPDVÕQGD�$UWÕUÕOPÕú�*HUoHNO൴N��$*��8\JXODPDODUÕ

.HQWOHUGH�E൴OJ൴�YH�൴OHW൴ú൴P�WHNQRORM൴OHU൴�oHUoHYHV൴QGH�JHO൴úHQ�DNÕOOÕ�o|]�POHU��YDWDQGDúODUD�NDPXVDO�
DODQODUGD�HQWHJUH�K൴]PHWOHU�YH�GHQH\൴POHU�VXQPDN�൴o൴Q�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ�൴OH�ED÷ODQWÕOÕ�
\DNODúÕPODU�JHO൴úW൴UPHNWHG൴U��$UWÕUÕOPÕú�JHUoHNO൴N��YHU൴OHU൴Q�JHUoHN�E൴U�NDPX�YDUOÕ÷Õ�YH�ND\QD÷Õ�RODUDN�
J|U�OPHV൴QGH�J|UVHO�UHKEHU�RODUDN�K൴]PHW�HWPHNWHG൴U��.HQWOHU൴Q�SODQODQPDVÕ�DúDPDVÕQGD��DUWÕUÕOPÕú�
JHUoHNO൴÷൴Q�NDPXVDO�DODQGD�E൴UoRN�NXOODQÕPÕ�EXOXQPDNWDGÕU��%X�NXOODQÕP�DODQODUÕQÕQ�JHQ൴úO൴÷൴�KHUKDQJ൴�
E൴U�WHNQRORM൴N�\HQ൴O൴NWH�ROGX÷X�J൴E൴�VDGHFH�NXOODQÕFÕODUÕQÕQ�\DUDWÕFÕOÕ÷Õ�YH�XVWDOÕ÷Õ�൴OH�VÕQÕUOÕGÕU��%X�
QHGHQOH��DUWÕUÕOPÕú�JHUoHNO൴÷൴Q�J�oO��\|QHW൴ú൴P��oHYUHVHO�NRUXPD��NHQWVHO�KDUHNHWO൴O൴N��KDON�VD÷OÕ÷Õ�YH�
NDPXVDO�J�YHQO൴N��N�OW�UHO�P൴UDV�YH�WXU൴]P�EDúOÕNODUÕ�DOWÕQGD�NHQWOHU൴Q�oHYUHVHO��VRV\DO�YH�HNRQRP൴N�
V�UG�U�OHE൴O൴UO൴÷൴QH�HWN൴OHU൴�൴QFHOHQP൴úW൴U��6PDUW�&൴W\�&RXQF൴O��������

�����*�oO��<|QHW൴ú൴P

*�oO��E൴U�\|QHW൴ú൴P൴Q�JHUoHNOHúPHV൴��GHYOHW�K൴]PHWOHU൴Q൴Q�úH൵DI�YH�KDON�NDWÕOÕPÕQÕQ�\�NVHN�ROPDVÕQD�
ED÷OÕGÕU��%X�QRNWDGD�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴��YDWDQGDúODU�YH�\|QHW൴F൴OHU�DUDVÕQGD�NDSVDPOÕ�YH�
JHUoHN�]DPDQOÕ�E൴U�൴OHW൴ú൴P�DUDFÕ�RODUDN�YH�NHQW�SODQODPDQÕQ�RUWDN�E൴U�PHNkQVDO�WDVDUÕP�DUDFÕ�RODUDN��
RUWDN�WDVDUÕP�V�UHoOHU൴Q൴Q�YHU൴�RGDNOÕ�E൴U�WHPV൴O൴�RODUDN�\|QHW൴ú൴P൴�GHVWHNOHU��+XQWHU��6RUR�YH�%URZQ��
������

$UWÕUÕOPÕú�JHUoHNO൴N�F൴KD]ODUÕ�YH�X\JXODPDODUÕ�DUDFÕOÕ÷Õ\OD�NHQWWH�\HU�DODQ�KHU�SD\GDú�EHOHG൴\HOHU൴Q�
X\JXODPDODUÕQD�HU൴úHE൴OPHNWH��J|U�QW�OH\HE൴OPHNWH�YH��]HU൴QGH�GH÷൴ú൴NO൴N�\DSDE൴OPHNWHG൴U��7�P�
SD\GDúODU��NDPXVDO�SURMHOHU൴Q�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴�\DUGÕPÕ\OD�൴QúD�HG൴OPHGHQ�|QFH�VRQ�
KDO൴Q൴�DUWÕUÕOPÕú�RUWDPGD�J|UHE൴OPHNWHG൴U��ho�ER\XWOX�FDQODQGÕUPD�൴OH�VXQXP�\DSÕOGÕ÷ÕQGDQ�EX�GXUXP�
ND\QDN�WDVDUUXIX�GD�VD÷ODPDNWDGÕU��6PDUW�&൴W\�&RXQF൴O���������

$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�NXOODQÕPÕ\OD�YDWDQGDúODU��\|QHW൴F൴OHU��WHNQ൴N�HN൴S�YH�G൴÷HU�SD\GDúODU��
NHQWOHUGHN൴�SRWDQV൴\HO�JHO൴úPH�YH�\HQ൴O൴NOHU�KDNNÕQGDN൴�E൴OJ൴OHU൴�J|UVHOOHúW൴UHE൴OPHNWHG൴U��$\UÕFD�PHYFXWWD�
KHQ�]�൴QúD�HG൴OPH\HQ൴�KD\DO�HGHE൴OPHNWH�YH�൴úE൴UO൴No൴�\DNODúÕPOD�HWN൴OHú൴PH�JHoHUHN�WDUWÕúPDODUD�
NDWÕODE൴OPHNWHG൴U��%X�WHNQRORM൴Q൴Q�NXOODQÕPÕ��YDWDQGDúODUÕQ�൴N൴�ER\XWOX�\HU൴QH��o�ER\XWOX�J|UVHOOHúW൴UPH�
WHNQ൴NOHU൴\OH�SURMHOHUOH�HWN൴OHú൴PH�J൴UPHV൴QH�YH�PHNkQÕ�NHúIHWPHV൴QH�\DUGÕPFÕ�ROPDNWDGÕU��+XQWHU��
6RUR�YH�%URZQ���������%X�GXUXP�WHNQ൴N�DoÕGDQ�GRQDQÕPOÕ�E൴UH\OHU��SODQFÕ��WDVDUÕPFÕ��P൴PDU���NDUDU�
YHU൴F൴OHU��\HUHO�YH�PHUNH]൴�\|QHW൴P��YH�\HUHO�KDON�DUDVÕQGDN൴�൴ú�E൴UO൴÷൴Q൴�NXYYHWOHQG൴UHUHN�RUWDN�G൴O�
ROXúXPXQX�VD÷ODU��.HQW�SODQODPDGD�NDWÕOÕPÕ�DUWÕUPD\D�\|QHO൴N�\DSÕODQ�\|QWHPOHU��\|QHW൴ú൴P൴Q�G�]H\൴Q൴�
YH�NDO൴WHV൴QH�DUWÕUPDNWDGÕU��6RUHQVHQ��������V���������

$UWÕUÕOPÕú�*HUoHNO൴÷H�'D\DOÕ�.HQWVHO�7DVDUÕPFÕ��$58'HV൴JQHU��DGÕ�YHU൴OHQ�X\JXODPDGD��WDVDUÕPFÕODUD�
VDQDO�RUWDP��]HU൴QGH�oDOÕúPD�DODQÕ�VXQXODUDN�$5�WDEDQOÕ�E൴U�V൴VWHP�ROXúWXUXOPXúWXU��$58'HV൴JQHU�
V൴VWHP൴��WDVDUÕP�QHVQHOHU൴�KDNNÕQGD�J|UVHO�E൴OJ൴OHU�VD÷OD\DUDN�KHU�E൴U�NXOODQÕFÕ�൴o൴Q�\DQOÕú�\RUXPODPD�
\DSPD�RODVÕOÕ÷ÕQÕ�D]DOWPDNWDGÕU��%X�X\JXODPD�D\QÕ�]DPDQGD�WDVDUÕPFÕODUÕQ�YHU൴PO൴O൴÷൴Q൴�YH��UHWNHQO൴÷൴Q൴�
DUWÕUÕFÕ�JUXS�൴ú�E൴UO൴÷൴Q൴�YH�൴OHW൴ú൴P൴�WHúY൴N�HWPHNWHG൴U��:DQJ�YH�&KHQ���������ùHN൴O����
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ùHN൴O����$58'HV൴JQHU�6൴VWHP൴

.D\QDN��:DQJ�YH�&KHQ�������

%HQFK:RUNV�൴VH�X]DNWDQ�oDOÕúPD\D�RODQDN�VD÷OD\DQ�YH�൴ú�E൴UO൴÷൴QH�GD\DOÕ�DUWÕUÕOPÕú�JHUoHNO൴N�
|]HOO൴NOHU൴QH�VDK൴S�PDVD��NDOHP�YH�J|]O�N�NXOODQÕODUDN�HQWHJUH�E൴U�oDOÕúPD�RUWDPÕQÕQ�ROXúWXUXOGX÷X�
DUWÕUÕOPÕú�JHUoHNO൴N�V൴VWHP൴G൴U��ùHN൴O�����.XOODQÕFÕODUÕQ�%HQFK:RUNV¶WH��]HU൴QGH�o൴]൴P�\DSDE൴O൴U��DUDo�
NXWXVXQGDQ�QHVQH�HNOH\HE൴O൴U��F൴V൴POHU൴�WDúÕ\DE൴O൴U��UHV൴P�SD\ODúDE൴O൴U��IDUNOÕ�JUXSODUÕQ�oDOÕúPDODUÕQÕ�
RUWDN�RODUDN�J|U�QW�OH\HE൴O൴U��6H൴FKWHU��������

ùHN൴O����%HQFK:RUNV�8\JXODPDVÕQÕQ�.XOODQÕPÕ

.D\QDN��6H൴FKWHU�������
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�����dHYUHVHO�.RUXPD

$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴�oHYUHVHO�V�UG�U�OHE൴O൴UO൴÷H�GR÷UXGDQ�ROPDVD�GD�GROD\OÕ�RODUDN�HWN൴�
VD÷ODPDNWDGÕU��g]HOO൴NOH��$*�X\JXODPDODUÕ�൴OH�NXOODQÕODUDN�KHP�J�QFHO�RODQ�VRUXQODUÕ�J|UVHOOHúW൴U൴U�
KHP�GH�൴QVDQODUÕ�V�UG�U�OHE൴O൴U�\DúDP�NRQXVXQGD�H÷൴W൴U��$UWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ�VD\HV൴QGH�
൴NO൴P�VRUXQODUÕ���ER\XWOX�KDOH�JHW൴U൴OHUHN�NXOODQÕFÕODUD�JHUoHN�GXUXP�J|VWHU൴OPHNWHG൴U��%|\OHFH�
oHYUH\H�\|QHO൴N�VRUXQODU�DoÕN�YH�QHW�E൴U�E൴o൴PGH�NXOODQÕFÕODU�WDUDIÕQGDQ�IDUN�HG൴OHUHN��ND\QDNODUÕQ�
HWN൴O൴�NXOODQÕPÕQD�YH�oHYUHVHO�IDUNÕQGDOÕ÷ÕQ�DUWPDVÕQD�\DUGÕPFÕ�ROXU��൴6HH�G��������

*�QH\�øWDO\D¶GD�VX�ND\QDNODUÕQÕ�൴]OHPH�YH�\|QHW൴P൴�DPDFÕ\OD�$*�X\JXODPDVÕ�WDVDUODQPÕúWÕU��%X�
X\JXODPDQÕQ�NXOODQÕPÕ��\HUHO�\|QHW൴F൴OHU�WDUDIÕQGDQ�JHUHNO൴�J|U�OHQ�VX�൴]OHPH�IDDO൴\HWOHU൴Q൴Q�]DPDQ�
YH�PDO൴\HWOHU൴Q൴Q�D]DOWÕOPDVÕQD�\DUGÕPFÕ�ROPDNWDGÕU��%|\OHFH�VX�ND\QDNODUÕQÕQ�NRUXQPDVÕQD�YH�GR÷UX�
NXOODQÕPÕQD�NDWNÕGD�EXOXQXU��0൴UDXGD�YG����������ùHN൴O����

ùHN൴O����øOJ൴�dHN൴F൴�1RNWDODU�YH�3DQRODU

.D\QDN��0൴UDXGD�YG��������

�����+DON�6D÷OÕ÷Õ�YH�.DPXVDO�*�YHQO൴N

7�P�G�Q\D\Õ�HWN൴V൴�DOWÕQ�DODQ�&29,'����VDOJÕQÕ\OD�E൴UO൴NWH�YDWDQGDúODUÕQ�DWHú൴Q൴�|OoPH�YH�\�]�WDQÕPD�
V൴VWHPOHU൴�J൴E൴�KDON�VD÷OÕ÷Õ�൴o൴Q�WHPDVVÕ]�YH�K൴M\HQ൴N�RODE൴OHFHN�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ�
JHO൴úW൴U൴OP൴úW൴U��,QQ��������

d൴Q¶GH�WDVDUODQDQ�DWHú�|OoHQ�DNÕOOÕ�NDVNODU�EHú�PHWUH\H�X]DNOÕ÷D�NDGDU�DWHú൴�RODQ�൴QVDQODUÕ�DOJÕOD\DE൴OPHNWH�
YH�DWHú൴�\�NVHN�E൴U൴�\DNODúWÕ÷ÕQGD�DODUP�oDOPDNWDGÕU��<�]�WDQÕPD�WHNQRORM൴V൴�൴OH�GRQDWÕOPÕú�RODQ�NDVN��
DUWÕUÕOPÕú�JHUoHNO൴N�HNUDQÕ\OD�KDVWDQÕQ�DGÕQÕ�YH�WÕEE൴�JHoP൴ú൴Q൴�GH�J|VWHUHE൴OPHNWHG൴U��:D൴QZU൴JWK��
�������ùHN൴O����
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ùHN൴O����$WHú�gOoHQ�$NÕOOÕ�.DVNODU

.D\QDN��:D൴QZU൴JWK�������

$UWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ��oHYUH\OH�൴OJ൴�D\UÕQWÕODUÕ�EDUÕQGÕUPDVÕ��WHKO൴NHO൴�GXUXPODUD�NDUúÕ�
|QFHGHQ�KD]ÕUOÕNOÕ�RODE൴OPH��WHKO൴NH�DQÕQGD�RSHUDV\RQODUD�\DUGÕPFÕ�RODE൴OPH��N|W��KDYD�NRúXOODUÕQD�
NDUúÕ�G൴UHQoO൴�RODE൴OPH��JHoP൴ú�WHKO൴NHOHU൴�J|VWHUHE൴OPH�J൴E൴�|]HOO൴NOHUH�VDK൴S�ROGX÷XQGDQ�NROOXN�
NXYYHWOHU൴�YH�DF൴O�GXUXP�\|QHW൴P൴QGH�|QHPO൴�E൴U�\HU�WXWPDNWDGÕU��6PDUW�&൴W\�&RXQF൴O���������

$SSU൴VV�WDUDIÕQGDQ�VXQXODQ�3DWURO�3XEO൴F�6DIHW\�PRE൴O�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDVÕ�|QHPO൴�J�YHQO൴N�
E൴OJ൴OHU൴Q൴��KDEHUOHU൴�YH�NU൴W൴N�X\DUÕODUÕ�YHUPHV൴�QHGHQ൴\OH�DIHW�|QOHPH�YH�NU൴]�\|QHW൴P൴Q൴�EDúDUÕOÕ�
úHN൴OGH�VD÷ODPDNWDGÕU��*UDSH&൴W\���������ùHN൴O����

ùHN൴O����3DWURO�3XEO൴F�6DIHW\�8\JXODPDVÕ

.D\QDN��*UDSH&൴W\�������

�����.HQWVHO�+DUHNHWO൴O൴N

$UWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴�X]DNWDQ�oDOÕúPD\D�WHúY൴N�HGHUHN�RI൴V�DODQODUÕQD�RODQ�൴KW൴\DFÕ�
D]DOWPDNWDGÕU��%X�GXUXP��NHQWOHUGH�WUDI൴N�VÕNÕúÕNOÕ÷ÕQGDQ�PH\GDQD�JHOHQ�]DPDQ�ND\EÕQÕ�|QOHPHNWH�YH�
DUDo�NXOODQÕPÕQGDQ�ND\QDNOÕ�PH\GDQD�JHOHQ�NDUERQ�D\DN�൴]൴Q൴�GH�D]DOWPDNWDGÕU��$UWÕUÕOPÕú�JHUoHNO൴N�
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X\JXODPDODUÕ�NXOODQÕODUDN�W�P�XODúÕP�V൴VWHPOHU൴Q൴�E൴UE൴U൴QH�ED÷ODQDE൴OHQ�E൴U�D÷�ROXúWXUXS��EX�D÷�
V൴VWHP��]HU൴QGHQ�J|U�QW�OHQHE൴O൴U��%|\OHFH�NXOODQÕFÕODU�൴VWHG൴NOHU൴�\ROD�J|UVHO�\D�GD�൴ú൴WVHO�RODUDN�
HU൴úHE൴OPHNWHG൴U��.ÕVDFDVÕ��DUWÕUÕOPÕú�JHoHNO൴N�WHNQRORM൴V൴��XODúÕP�V൴VWHPOHU൴Q൴Q�V�UG�U�OHE൴O൴UO൴÷൴Q൴Q�
DUWPDVÕQÕ�VD÷ODPDNWDGÕU��6PDUW�&൴W\�&RXQF൴O����������

0൴FK൴JDQ�hQ൴YHUV൴WHV൴¶Q൴Q�NDPS�V�QGH����G|Q�PO�N�oHú൴WO൴�\RO�W�UOHU൴QH�VDK൴S�E൴U�SDUNXUGD�RWRPDW൴N�
DUDoODUÕQ�WHVW�HG൴OPHV൴QH�\DUGÕPFÕ�ROPDN�൴o൴Q�DUWÕUÕOPÕú�JHUoHNO൴N�V൴VWHP൴�NXOODQÕOPDNWDGÕU��7HKO൴NHO൴�\RO�
VHQDU\RODUÕQÕ�J�YHQO൴�E൴U�RUWDPGD�GH÷HUOHQG൴UPH\H�VD÷OD\DQ�DUWÕUÕOPÕú�JHUoHNO൴N�V൴VWHP൴��ROXúWXUXODQ�
WUDI൴N�ODERUDWXYDUÕQGD�DUDoODUÕ�WDN൴S�HGHUHN��DUDúWÕUPDFÕODU�൴o൴Q�YHU൴�WRSOD\ÕS�DUú൴YOHPHNWHG൴U��$EXHOVDP൴G��
�������ùHN൴O����

ùHN൴O����/DERUDWXYDUGDN൴�*HQHO�ø]OHPH�(NUDQÕ

.D\QDN��$EXHOVDP൴G�������

/൴YH6൴JKW�X\JXODPDVÕ�NHQWWHN൴�൴OJ൴�oHN൴F൴�DODQODUÕQ�YH\D�FR÷UDI൴�൴úDUHW൴�EHO൴UO൴�RODQ�PHNDQODUÕQ�GR÷UXGDQ�
F൴KD]ÕQ�NDPHUD�HNUDQÕQD�\DQVÕWÕODUDN�J|VWHU൴OPHV൴Q൴�VD÷OD\DQ�E൴U�DUWÕUÕOPÕú�*HUoHNO൴N�WHNQRORM൴V൴G൴U��
/൴YH6൴JKW¶Õ�NXOODQPDN�൴o൴Q�PRE൴O�WHOHIRQXQ�\XNDUÕ�DúD÷Õ�GR÷UX�H÷൴OPHV൴�\HWHUO൴G൴U��'HODQH\��������
�ùHN൴O����

ùHN൴O����/൴YH6൴JKW�8\JXODPDVÕ

.D\QDN��'HODQH\�������
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�����.�OW�UHO�0൴UDV�YH�7XU൴]P

$UWÕUÕOPÕú�JHUoHNO൴÷൴Q�N�OW�UHO�P൴UDV�DODQÕQGD�NXOODQÕPÕ��NXOODQÕFÕ\D�JHoP൴ú൴�GHQH\൴P�HWW൴UHUHN�N�OW�U�
P൴UDVÕQÕQ�|QHP൴Q൴�DUWÕUPDNWDGÕU��*HUoHN�PHNkQGD�EXOXQPDN�R�\HU൴Q�DOJÕODPD�G�]H\൴Q൴�DUWÕUGÕ÷ÕQGDQ�
DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴�N�OW�UHO�P൴UDV�YH�WXU൴]P�൴o൴Q�ROGXNoD�|QHPO൴G൴U��0HVDURV�YG���������V��
����������%X�DODQGD�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ\OD�JHQHOO൴NOH��WDU൴K൴�E൴QDODU��DQÕWODU��NDOHOHU�YH�
VDYDú�DODQODUÕ�J൴E൴�N�OW�UHO�P൴UDV�GH÷HU൴�WDúÕ\DQ�\HUOHU൴Q��o�ER\XWOX�FDQODQGÕUPDVÕ�\DSÕOPDNWDGÕU��6PDUW�
&൴W\�&RXQF൴O���������7XU൴]PGH�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ�NXOODQÕPÕQÕ�HQ�WHPHO�VHEHE൴�൴VH��\RO�
EXOPD��\DSÕODFDN�úH\OHU൴�E൴U�DUD\D�JHW൴UPH��JH]൴OHFHN�\HUOHU൴�J|UPH�J൴E൴�P�úWHU൴OHU൴Q�GHQH\൴POHU൴Q൴�
JHO൴úW൴UPHNW൴U��%X�GXUXP�V�UHF൴�KÕ]ODQGÕUPDNWD��NDO൴WH\൴�YH�SHUIRUPDQV�G�]H\൴Q൴�DUWPDNWDGÕU��'R÷DQD\�
(UJHQ��������V���������

&OHYHODQG�6DQDW�0�]HV൴��]൴\DUHWo൴OHU൴Q�VDQDW�GHQH\൴POHU൴�൴OH�HWN൴OHú൴PH�J൴UHE൴OPHV൴QH�RODQDN�WDQÕ\DQ�
E൴U�RUWDP�ROXúWXUPDN�൴o൴Q�$UW/HQV�൴V൴PO൴�$5�WHNQRORM൴V൴Q൴�NXOODQPDNWDGÕU��$UW/HQV�X\JXODPDVÕ�൴OH�
J|U�QW��WDQÕPODQDUDN�R�UHVPH�D൴W�HN�൴oHU൴÷H�XODúÕOPDNWDGÕU��øú&HS���������ùHN൴O����

ùHN൴O����&OHYHODQG�6DQDW�0�]HV൴¶QGH�.XOODQÕODQ�$UW/HQV�8\JXODPDVÕ

.D\QDN��øú&HS�������

�����\ÕOÕQGD�/RQGUD¶GD�JHO൴úW൴U൴OHQ�6WUHHW0XVHXP�X\JXODPDVÕ�൴VH�NXOODQÕFÕODUÕQ�NDPHUD\OD�J|U�QW�OHG൴NOHU൴�
DQOÕN�J|U�QW�OHU൴Q��]HU൴QH�WDU൴K൴�IRWR÷UDÀDUÕQ�\HUOHúW൴U൴OG൴÷൴�E൴U�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴G൴U��
8\JXODPD��*36�YHU൴OHU൴QGHQ�\DUDUODQDUDN�NXOODQÕFÕQÕQ�\HU൴Q൴�WHVS൴W�HWPHNWH�YH�R�DQN൴�NRQXPXQD�D൴W�
DUú൴YGHN൴�IRWR÷UDÀDUÕ��PRE൴O�WHOHIRQXQ�NDPHUDVÕ�൴OH�J|U�QW�OHQHQ�JHUoHN�PHNkQ��]HU൴QH�HNOH\HUHN�E൴U�
J|U�QW��ROXúWXUPDNWDGÕU��=ROIDJKDU൴IDUG��������

ùHN൴O����6WUHHW0XVHXP�/RQGUD�8\JXODPDVÕ

.D\QDN��=ROIDJKDU൴IDUG�������
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'�Q\D�JHQHO൴QGH�P�]HOHUGH�JHO൴úW൴U൴OHQ�DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕQD�|UQHNOHU���ONHP൴]GH�GH�
J|U�OPH\H�EDúODPÕúWÕU��6DNÕS�6DEDQFÕ�0�]HV൴��ùHN൴O������'HQ൴]�0�]HV൴��7RSNDSÕ�6DUD\Õ�0�]HV൴��%XUVD�
6DDW�0�]HV൴��+DWD\�$UNHRORM൴�0�]HV൴��.RQ\D�3DQRUDPD�0�]HV൴��ùHN൴O�����YH�dRUXP�$UNHRORM൴�0�]HV൴�
J൴E൴�P�]HOHUGH�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴OHU൴�NXOODQÕOPDNWDGÕU��0�]HOHU൴Q�DUú൴Y�NROHNV൴\RQODUÕQGDQ�
VDQDO�RUWDPD�DNWDUÕODQ�HVHUOHU�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴�൴OH�E൴UOHúW൴U൴OHUHN�HVHUOHU�KDNNÕQGD�
NXOODQÕFÕODUD�GDKD�GHWD\OÕ�E൴OJ൴OHU�YHU൴OPHNWHG൴U��%|\OHFH�HU൴ú൴OPHV൴�]RU�YH�]DKPHWO൴�RODQ�HVHUOHU�
NXOODQÕFÕODUÕQ�HU൴ú൴P൴QH�DoÕOPÕú�YH�HVHUOHU�DUWÕUÕOPÕú�RUWDPGD�VXQXODUDN�DOJÕODPD�G�]H\൴�JHO൴úW൴U൴OP൴úW൴U�
�7൴P൴V൴�1DOoDR÷OX��������

ùHN൴O�����6DEDQFÕ�0�]HV൴

.D\QDN��$UR[�������

ùHN൴O�����.RQ\D�3DQRUDPD�0�]HV൴�³%൴U�%൴OHQOH´�8\JXODPDVÕ

.D\QDN��.RQ\D�%�\�NúHK൴U�%HOHG൴\HV൴�������
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6218d

6�UG�U�OHE൴O൴U�NHQWOHU��GHYOHW�K൴]PHWOHU൴Q൴Q�úH൵DI��YDWDQGDú�NDWÕOÕPÕQÕQ�\�NVHN�ROGX÷X�J�oO��\|QHW൴ú൴P�
൴ONHV൴QH�VDK൴S��ND\QDNODUÕQ�HWN൴Q�NXOODQÕPÕ�VD÷OD\DQ��oHYUHVHO�IDUNÕQGDOÕN�G�]H\൴Q൴Q�\�NVHN�ROGX÷X��
NROD\�HU൴ú൴OHE൴O൴UO൴÷H�VDK൴S��NDUERQ�D\DN�൴]൴Q൴Q�G�ú�N�ROGX÷X��NDPXVDO�J�YHQO൴N�YH�KDON�VD÷OÕ÷Õ�G�]H\൴�
\�NVHN��N�OW�UHO�P൴UDVÕQÕ�NRUX\DE൴OHQ���UHW൴P�YH�W�NHW൴PGH�\HUHO൴�GHVWHNOH\HQ��WHNQRORM൴��V�UG�U�OHE൴O൴UO൴N��
NDWÕOÕP�J൴E൴�NDYUDPODUÕQ�E൴U�DUDGD�G�ú�Q�OG�÷��PHNDQODUGÕU��

7HNQRORM൴N�\DNODúÕPODUÕQ�NHQWOHU��]HU൴QGH�E�\�NW�U��g\OH�N൴��J�Q�P�]GH�NHQWOHU�WHNQRORM൴N�\DNODúÕPODU�
HNVHQ൴QGH�GH÷൴úPHNWH�YH�G|Q�úPHNWHG൴U��)DUNOÕ�G൴V൴SO൴QOHUGH�E൴UoRN�NXOODQÕP�DODQÕ�RODQ�DUWÕUÕOPÕú�
JHUoHNO൴N�WHNQRORM൴V൴�J�Q�JHoW൴NoH�JHO൴úPHNWH�ROXS�JHOHFHNWH�SODQODPD�DODQÕQGD�GD�\D\JÕQODúDFDNWÕU��
%൴O൴ú൴P�oD÷Õ�NHQWOHU൴QGH��E൴O൴P��WHNQRORM൴�YH�൴QVDQ�RGDNOÕ�\DNODúÕPÕQ�E൴U�DUDGD�V�UG�U�OHE൴OPHV൴�൴o൴Q�
DUWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ�|QHPO൴�E൴U�DUDoWÕU��$UWÕUÕOPÕú�JHUoHNO൴N��JHUoHN�RUWDP��]HU൴QGH�
E൴QG൴U൴OHQ�VDQDO�J|U�QW�OHU൴Q��o�ER\XWOX�V൴P�ODV\RQXQX�JHUoHNOHúW൴UG൴÷൴�൴o൴Q�V�UG�U�OHE൴O൴U�NHQW�
SODQODQPDVÕQD�YH�WDVDUÕPÕQD�\DUGÕPFÕ�ROPDNWDGÕU��%X�WHNQRORM൴Q൴Q�V�UG�U�OHE൴O൴U�NHQW�SODQODPDVÕQD�
HQWHJUH�HG൴OPHV൴��SODQODPD�G൴V൴SO൴Q൴QGH�WHNQRORM൴Q൴Q�DUDoVDO�NXOODQÕPÕ\OD�E൴UO൴NWH�\HQ൴�WHNQ൴NOHU൴Q�
ROXúXPXQX�GHVWHNOH\HFHN��NHQWO൴Q൴Q�\DúDP�NDO൴WHV൴Q൴�DUWÕUDFDN��NHQWO൴�YH�\|QHW൴F൴OHU�DUDVÕQGDN൴�൴OHW൴ú൴P൴�
J�oO��NÕODFDNWÕU�

<DSÕODQ�oDOÕúPDGD��V�UG�U�OHE൴O൴U�NHQW�SODQODPDVÕQGD�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�SRWDQV൴\HOOHU൴�
DUDúWÕUÕOPÕú�YH�EX�WHNQRORM൴Q൴Q�NHQWOHU൴Q�oHYUHVHO��HNRQRP൴N�YH�VRV\DO�V�UG�U�OHE൴O൴UO൴÷൴QGHN൴�HWN൴OHU൴�
RUWD\D�NR\XOPXúWXU��6�UG�U�OHE൴O൴U�NHQW�SODQODPDVÕQGD��SUREOHPOHU൴Q�WHVS൴W�HG൴OPHV൴�YH�EX�SUREOHPOHUH�
\|QHO൴N�o|]�POHU�JHO൴úW൴U൴OHE൴OPHV൴�൴o൴Q�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴�NXOODQÕPÕ�ROGXNoD�|QHPO൴G൴U��
$UWÕUÕOPÕú�JHUoHNO൴N�X\JXODPDODUÕ��V�UG�U�OHE൴O൴U�NHQW�SODQODPD�V�UHF൴Q൴Q�WDVDUÕP�YH�NDUDU�DOPD�
V�UHoOHU൴QGH�\HU�DOPDOÕ��൴úE൴UO൴No൴�\DNODúÕPOD�KDUHNHW�HWPHO൴��oHYUHVHO�IDUNÕQGDOÕ÷Õ�DUWÕUÕFÕ�ROPDOÕ�YH�
JHO൴úHQ�WHNQRORM൴N�\HQ൴O൴NOHUH�X\XP�VD÷OD\DE൴OHFHN�Q൴WHO൴NWH�ROPDOÕGÕU��

)൴]൴NVHO�oHYUH\൴��YHU൴�DQDO൴W൴÷൴Q൴�YH�J|UVHOOHúW൴UPH\൴�HQWHJUH�E൴U�E൴o൴PGH�NXOODQDQ�DUWÕUÕOPÕú�JHUoHNO൴N�
WHNQRORM൴V൴��SODQODPD�G൴V൴SO൴Q൴QH�úH൵DI�GHYOHW�K൴]PHWOHU൴��JHU൴�E൴OG൴U൴P�YH�൴\൴OHúW൴UPH�V�UHoOHU൴Q൴�
GHVWHNOH\൴F൴�J�oO��\|QHW൴ú൴P�YH�HWN൴Q�V�UG�U�OHE൴O൴UO൴N�DQOD\ÕúÕ�JHW൴UHFHNW൴U��6�UG�U�OHE൴O൴U�SODQODPD�
\DNODúÕPODUÕQGD�DUWÕUÕOPÕú�JHUoHNO൴N�NXOODQÕPÕQÕQ��E൴UH\OHU൴Q�VDQDO�YH�I൴]൴N൴�PHNkQÕ�GHQH\൴POH�
൴PNkQÕ�WDQÕPDVÕ�YH�E൴UGHQ�ID]OD�NXOODQÕP�൴OH�JHUoHN�]DPDQOÕ�HWN൴OHú൴PH�DoÕN�ROPDVÕ��G൴÷HU�WHNQRORM൴N�
\DNODúÕPODUOD�E�W�QOHúPH\H�DoÕN�ROGX÷XQX�J|VWHUPHNWHG൴U��7HNQRORM൴N�E൴U�\DNODúÕP�RODQ�DUWÕUÕOPÕú�
JHUoHNO൴N��NHQWOHU൴Q�oHYUHVHO��VRV\DO�YH�HNRQRP൴N�V�UG�U�OHE൴O൴UO൴÷൴QH�GHVWHN�YHUHQ�E൴U�E൴OJ൴�൴OHW൴ú൴P�
DUDFÕ�RODUDN�J|U�OPHO൴�YH�V�UG�U�OHE൴O൴U�SODQODPD�\DNODúÕPODUÕQD�GDK൴O�HG൴OPHO൴G൴U��%X�QHGHQOH�SODQODPD�
G൴V൴SO൴Q൴�൴o൴QGH�DUWÕUÕOPÕú�JHUoHNO൴N�WHNQRORM൴V൴Q൴Q�JHOHFH÷൴�ROGX÷X�|QJ|U�OPHNWHG൴U�
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.$<1$.d$

$EXHOVDP൴G��6���+D]൴UDQ���������8Q൴YHUV൴W\�RI�0൴FK൴JDQ�'HSOR\V�$XJPHQWHG�5HDO൴W\�6\VWHP�WR�
$൴G�7HVW൴QJ�RI�$XWRPDWHG�9HK൴FOHV��������������WDU൴K൴QGH��KWWSV���ZZZ�IRUEHV�FRP�V൴WHV�
VDPDEXHOVDP൴G������������XQ൴YHUV൴W\�RI�P൴FK൴JDQ�GHSOR\V�DXJPHQWHG�UHDO൴W\�V\VWHP�WR�D൴G�
WHVW൴QJ�RI�DXWRPDWHG�YHK൴FOHV�"VK ��D�൵�GH��D�DGUHV൴QGHQ�DOÕQGÕ�

$NJ�O��&��%���6|QPH]��2��1��	�$ODoDP��6����������8QGHUVWDQG൴QJ�$�&൴W\�)URP�,WV�9൴VXDOV��$Q�
,QWHUG൴VF൴SO൴QDU\�3URJUDP�3URSRVDO����WK�6൴JQDO�3URFHVV൴QJ�DQG�&RPPXQ൴FDW൴RQV�$SSO൴FDW൴RQV�
&RQIHUHQFH��6,8���$QWDO\D��7�UN൴\H�������GR൴����������6,8��������������

$UR[����������6DNÕS�6DEDQFÕ�0�]HV൴�=HQJ൴QOHúW൴U൴OP൴ú�øQWHUDNW൴I�7DVDUÕP�YH�$UWWÕUÕOPÕú�*HUoHNO൴N�
8\JXODPDODUÕ��������������WDU൴K൴QGH��KWWS���ZZZ�DUR[�QHW�VDN൴S�VDEDQF൴�PX]HV൴�KWPO�DGUHV൴QGHQ�
DOÕQGÕ�

&18�&RQJUHVV�IRU�WKH�1HZ�8UEDQ൴VP����������:KDW�൴V�1HZ�8UEDQ൴VP��������������WDU൴K൴QGH��KWWSV���
ZZZ�FQX�RUJ�UHVRXUFHV�ZKDW�QHZ�XUEDQ൴VP�DGUHV൴QGHQ�DOÕQGÕ�

&RKHQ��%����������:KDW�([DFWO\�൴V�D�6PDUW�&൴W\��������������WDU൴K൴QGH��KWWSV���ZZZ�IDVWFRPSDQ\�
FRP���������ZKDW�H[DFWO\�൴V�D�VPDUW�F൴W\�DGUHV൴QGHQ�DOÕQGÕ�

dDOÕúNDQ��2����������6�UG�U�OHE൴O൴U�.HQW�)RUPX��'HU൴ú൴N�.HQW��3ODQODPD�'HUJ൴V൴�����V�������

'HODQH\��,���.DVÕP���������/RRN൴QJ�'HHSHU�൴QWR�/൴YH6൴JKW�DQG�$XJPHQWHG�5HDO൴W\��������������
WDU൴K൴QGH��KWWSV�������KHUH�FRP������������ORRN൴QJ�O൴YHV൴JKW�DXJPHQWHG�UHDO൴W\�VWDWH�DUW��
DGUHV൴QGHQ�DOÕQGÕ�

'HP൴U��5��YH�'H÷HUO൴��$��6����������)RWR÷UDIWDQ�0HWDYHUVH�*HUoH÷൴Q�'൴M൴WDO�7HPV൴O൴�YH�øPJH��-RXUQDO�
RI�$UW�DQG�:RPDQ�����������(�,661������������

'R÷DQD\�(UJHQ��)����������$UWÕUÕOPÕú�YH�6DQDO�*HUoHNO൴N�7HNQRORM൴OHU൴Q൴Q�,VSDUWD�øO൴Q൴Q�.�OW�UHO�0൴UDV�
$ODQODUÕQGD�8\JXODQDE൴O൴UO൴÷൴�h]HU൴QH�%൴U�/൴WHUDW�U�7DUDPDVÕ��-RXUQDO�RI�7RXU൴VP�7KHRU\�DQG�
5HVHDUFK��������V���������GR൴�����������MWWU�������

*UDSH&൴W\����������$XJPHQWHG�5HDO൴W\�IRU�'൴VDVWHU�3UHYHQW൴RQ"��������������WDU൴K൴QGH��KWWSV���ZZZ�
Z൴N൴WXGH�FRP�EORJ�DXJPHQWHG�UHDO൴W\�QDWXUDO�G൴VDVWHU��DGUHV൴QGHQ�DOÕQGÕ�

*URVV൴��*���	�3൴DQH]]൴��'����������6PDUW�&൴W൴HV��8WRS൴D�RU�1HRO൴EHUDO�,GHRORJ\"��&൴W൴HV������V����±����
GR൴����������M�F൴W൴HV�������������

*�OHO��=���YH�$UDEDFÕR÷OX��%��&����������$UWWÕUÕOPÕú�*HUoHNO൴÷൴Q��$*��0HNkQ�7DVDUÕPÕ�(÷൴W൴P൴QGH�
.XOODQÕPÕQD�3RWDQV൴\HOOHU�YH�.ÕVÕWODPDODU�,úÕ÷ÕQGD�*�QFHO�%൴U�%DNÕú��6DQDW�YH�7DVDUÕP�'HUJ൴V൴��
�������������

*�QH\��&�����������5HWK൴QN൴QJ�*,6�7RZDUGV�7KH�9൴V൴RQ�2I�6PDUW�&൴W൴HV�7KURXJK�&൴W\*0/��7KH�
,QWHUQDW൴RQDO�$UFK൴YHV�RI�WKH�3KRWRJUDPPHWU\��5HPRWH�6HQV൴QJ�DQG�6SDW൴DO�,QIRUPDW൴RQ�
6F൴HQFHV��9ROXPH�;/,,���:����UG�,QWHUQDW൴RQDO�*HR$GYDQFHV�:RUNVKRS����±���2FWREHU�������
øVWDQEXO��7�UN൴\H�

*�QH\��&����������0HNkQVDO�=HNkQÕQ�*HW൴UG൴÷൴�3DUDG൴JPD�'H÷൴ú൴P൴��-HRGH]൴�YH�-HR൴QIRUPDV\RQ�
'HUJ൴V൴��������V����������
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+XQWHU��0���6RUR��$���	�%URZQ��5���������(QKDQF൴QJ�8UEDQ�&RQYHUVDW൴RQV�IRU�6PDUWHU�&൴W൴HV��$XJPHQWHG�
5HDO൴W\�DV�DQ�(QDEOHU�RI�'൴J൴WDO�&൴Y൴F�3DUW൴F൴SDW൴RQ��,QWHUDFW൴RQ�'HV൴JQ�DQG�$UFK൴WHFWXUH�V���
����V��������

,QQ��7��/����������6PDUW�&൴W\�7HFKQRORJ൴HV�7DNH�RQ�&29,'�����3HQDQJ�,QVW൴WXWH�,VVXHV��������������
WDU൴K൴QGH��KWWSV���SHQDQJ൴QVW൴WXWH�RUJ�SXEO൴FDW൴RQV�൴VVXHV�VPDUW�F൴W\�WHFKQRORJ൴HV�WDNH�RQ�
FRY൴G�����DGUHV൴QGHQ�DOÕQGÕ�

൴6HH�'����������+RZ�GR�95�DQG�$5�$൵HFW�(QY൴URQPHQWDO�6XVWD൴QDE൴O൴W\��������������WDU൴K൴QGH��
KWWSV���൴VHH�G�DSS�EORJ�KRZ�GR�YU�DQG�DU�D൵HFW�HQY൴URQPHQWDO�VXVWD൴QDE൴O൴W\��DGUHV൴QGHQ�DOÕQGÕ�

øú&HS����������$UWÕUÕOPÕú�*HUoHNO൴N�൴OH�)DUNOÕ�%൴U�'HQH\൴P��������������WDU൴K൴QGH��KWWSV���൴VFHS�PHG൴XP�
FRP�DUW�&��%�U�&��%�OP�&��%�V�&&�$��JHUF�&&�$�HNO൴N�൴OH�IDUNO�&��%��
E൴U�GHQH\൴P���IEIH��F��E�DGUHV൴QGHQ�DOÕQGÕ�

-DPH൴��(���0RUW൴PHU�0���6H\HGPDKPRXG൴DQ�0���+RUDQ�%��DQG�6WRMFHYVN൴�$����������,QYHVW൴JDW൴QJ�
WKH�5ROH�RI�9൴UWXDO�5HDO൴W\�൴Q�3ODQQ൴QJ�IRU�6XVWD൴QDEOH�6PDUW�&൴W൴HV��6XVWD൴QDE൴O൴W\���������
GR൴���������VX�������

.DOHF൴��'���'HP൴UHO��7��YH�$NNXú��ø����������gUQHN�%൴U�$UWÕUÕOPÕú�*HUoHNO൴N�8\JXODPDVÕ�7DVDUÕPÕ��
$NDGHP൴N�%൴O൴ú൴P�.RQIHUDQVÕ��$\GÕQ��7�UN൴\H��GR൴�����������5*��������������

.DUOHQ]൴J��:����������:KDW�0DNHV�7RGD\¶V�*UHHQ�&൴W\��(��/��%൴UFK��(G����*URZ൴QJ�*UHHQHU�&൴W൴HV��
8UEDQ�6XVWD൴QDE൴O൴W\�൴QW�7ZHQW\�)൴UVW�&HQWXU\�൴o൴QGH��3K൴ODGHOSK൴D��8Q൴YHUV൴W\�RI�3HQQV\OYDQ൴D�
3UHVV�

.D\D��+��(���	�6XVDQ��$��7�����������6�UG�U�OHE൴O൴U�%൴U�.HQWOHúPH�<DNODúÕPÕ�2ODUDN��(NRORM൴N�3ODQODPD�
YH�(NR�.HQWOHU��øGHDONHQW����������V�����������GR൴����������൴GHDONHQW�������

.ÕYUDN��6���YH�$UVODQ��*�����������øQúDDW�3URMH�øPDODWODUÕQGD�$UWÕUÕOPÕú�*HUoHNO൴N�7HNQRORM൴V൴�8\JXODPDODUÕ��
3RO൴WHNQ൴N�'HUJ൴V൴�����������������

.൴QJ��%����������$XJPHQWHG�$NÕOOÕ�'�Q\DGD�<DúDP��øVWDQEXO��.DS൴WDO�0HG\D�+൴]PHWOHU൴�$��ù�����������

.RQ\D�%�\�NúHK൴U�%HOHG൴\HV൴����������$UWÕUÕOPÕú�*HUoHNO൴N�7HNQRORM൴V൴�൴OH�³%൴U�%൴OHQOH´�0RE൴O�
8\JXODPDVÕ�+൴]PHWH�*൴UG൴��������������WDU൴K൴QGH��KWWSV���ZZZ�NRQ\D�EHO�WU�KDEHUD\U൴QW൴�
SKS"KDEHU,' �����DGUHV൴QGHQ�DOÕQGÕ�

.|\PHQ��(����������0൴PDU൴�gQ�7DVDUÕP�6�UHF൴QGH�(VN൴]OHU൴�*HUoHN�=DPDQOÕ��E�0RGHOOH\HQ��$UWWÕUÕOPÕú�
*HUoHNO൴N�'HVWHNO൴�%൴U�<D]ÕOÕP�'HQHPHV൴��³6NHWFK$U´��'RNWRUD�7H]൴��<ÕOGÕ]�7HNQ൴N�hQ൴YHUV൴WHV൴��
)HQ�%൴O൴POHU൴�(QVW൴W�V���0൴PDUOÕN�$QDE൴O൴P�'DOÕ��øVWDQEXO��

0HVDURV��3���0DQG൴FDN��7���0HVDURVRYD��$���+HUQDQGH]��)���0���.UVDN��%���6൴GRU��&���6WUED��/���0RORNDF��
0���+Y൴]GDN��/���%O൴VWDQ��3��YH�'HO൴QD��5����������8VH�RI�$XJPHQWHG�5HDO൴W\�DQG�*DP൴I൴FDW൴RQ�
7HFKQ൴TXHV�൴Q�7RXU൴VP��H�5HY൴HZ�RI�7RXU൴VP�5HVHDUFK��H575����������V����������

0൴FKDHO��+���$OHVVDQGUR�6��	�5RVV��%����������(QKDQF൴QJ�8UEDQ�&RQYHUVDW൴RQV�IRU�6PDUWHU�&൴W൴HV��
$XJHPHQWHG�5HDO൴W\�DV�DQ�(QDEOHU�RI�'൴J൴WDO�&൴Y൴F�3DUW൴F൴SD൴WRQ��,QWHUDFW൴RQ�'HV൴JQ�DQG�
$UFK൴WHFWXUH�V�������V��������

0൴UDXGD��'���(UUD��8���$JDW൴HOOR��5��	�&HUYHU൴]]R��0����������$SSO൴FDW൴RQV�RI�0RE൴OH�$XJPHQWHG�
5HDO൴W\�WR�:DWHU�5HVRXUFHV�0DQDJHPHQW��:DWHU����������V��������GR൴���������Z�������
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0RUHQR��&����������7KH����0൴QXWH�&൴W\��������������WDU൴K൴QGH��KWWSV���ZZZ�F��NQRZOHGJHKXE�RUJ�V�
DUW൴FOH�&DUORV�0RUHQR�7KH����P൴QXWH�F൴W\"ODQJXDJH HQB86�DGUHV൴QGHQ�DOÕQGÕ�

0XWGR÷DQ��6����������<Hú൴O�<HUOHúNHOHUGH�6HUW൴I൴ND�6൴VWHPOHU൴��0��.HPDO�gNWHP��6HO൴Q�0XWGR÷DQ��(G���
<Hú൴O�.DPS�V��.DSVDP��8\JXODPD��<|QHW൴P�൴o൴QGH��V����������$QNDUD��+DFHWWHSH�hQ൴YHUV൴WHV൴��

3DUODN��(���	�$W൴N��0����������'�Q\DGDQ�YH�hONHP൴]GHQ�0DY൴�<Hú൴O�$OW\DSÕ�8\JXODPDODUÕ��3(<=$-��
(÷൴W൴P��%൴O൴P��.�OW�U�YH�6DQDW�'HUJ൴V൴��������V���������

3ÕQDUFÕR÷OX��1��ù���	�.DQEDN��$����������6�UG�U�OHE൴O൴U�.HQW�0RGHOOHU൴��øVWDQEXO��,-23(&�3XEO൴FDW൴RQ�

6H൴FKWHU��+����������%HQFK:RUNV���WK�,QWHUQDW൴RQDO�&RQIHUHQFH�RQ�&RPSXWHU�$൴GHG�$UFK൴WHFWXUDO�
'HV൴JQ�5HVHDUFK�൴Q�$V൴D��������1൴VDQ��*�QH\�.RUH��V����������,6%1��������������

6H൴FKWHU��+��YH�6FKQDEHO��0��$����������'൴J൴WDO�DQG�7DQJ൴EOH�6HQVDW൴RQ��$Q�$XJPHQWHG�5HDO൴W\�8UEDQ�
'HV൴JQ�6WXG൴R����WK�,QWHUQDW൴RQDO�&RQIHUHQFH�RQ�&RPSXWHU�$൴GHG�$UFK൴WHFWXUDO�'HV൴JQ�5HVHDUFK�
൴Q�$V൴D��&$$'5,$���������������1HZ�'HOK൴��,QG൴D�

6H\PHQ�$NVX��1���	�<DOoÕQHU�(UFRúNXQ��g����������&29,'����$QG�6PDUW�&൴W\�$SSO൴FDW൴RQV��'X\JX�
+ÕGÕUR÷OX��6HP൴K�6HUNDQW�$NWX÷��2VPDQ�<ÕOPD]��(G���&29,'����$QG�1HZ�%XV൴QHVV�(FRV\VWHP�
൴o൴QGH��V������������$QNDUD��*D]൴�.൴WDEHY൴�

6PDUW�&൴W\�&RXQF൴O����������6൴[�:D\V�$XJPHQWHG�5HDO൴W\�&DQ�+HOS�<RX�6HH�0RUH�&OHDUO\���������
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