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�������������������

g=
%൴UH\൴Q� YHUJ൴� |GHPH�|GHPHPH� NDUDUÕQÕ� YHUJ൴� N�OW�U�� HWN൴OHPHNWHG൴U�� 9HUJ൴�
N�OW�U��� E൴U� �ONHGH� EXOXQDQ� YHUJ൴� V൴VWHP൴� YH� N�OW�UGHQ� HWN൴OHQHQ� G൴QDP൴N� E൴U�
\DSÕ\D�VDK൴SW൴U��%X�\|Q�\OH�KHU��ONHGH�GH÷൴ú൴NO൴N�J|VWHUPHNWH�YH�YHUJ൴�X\XPXQX�
HWN൴OHPHNWHG൴U��9HUJ൴�X\XPX��YHUJ൴�N�OW�U�Q�Q�\�NVHN�ROGX÷X��ONHOHUGH�DUWPDNWD�
YH�\�NVHN�YHUJ൴�JHO൴U൴�HOGH�HG൴OPHNWHG൴U��'DQ൴PDUND�HQ�\�NVHN�YHUJ൴�JHO൴UOHU൴Q൴Q�
WRSODQGÕ÷Õ� �ONHOHUGHQ� E൴U൴V൴G൴U�� %X� oDOÕúPDGD� YHUJ൴� N�OW�U��� YHUJ൴� N�OW�U�Q��
HWN൴OH\HQ� IDNW|UOHU� WHPHO൴QGH� 'DQ൴PDUND� YH� 7�UN൴\H¶Q൴Q� YHUJ൴� N�OW�U� HQGHNV൴�
���������� G|QHP൴� ൴o൴Q� KHVDSODQPÕú� YH� YHUJ൴� JHO൴UOHU൴Q൴Q� JD\U൴� VDI൴� \XUW� ൴o൴�
KDVÕODGDN൴� �*6<ø+�� SD\Õ� ൴OH� NDUúÕODúWÕUÕOPÕúWÕU�� 9HUJ൴� N�OW�U� HQGHNV൴�� �ONHQ൴Q�
JHO൴úP൴úO൴N�G�]H\൴��*'���H÷൴W൴P�V൴VWHP൴��(6���E൴UH\OHU൴Q�VRV\DO�GXUXPX��%6'��൴OH�
YHUJ൴OHQG൴UPH�൴ONHOHU൴��9ø���YHUJ൴OHQG൴UPH�DUDoODUÕ��9$���P�NHOOHI�E൴O൴QF൴��0%���
P�NHOOHI� YHUJ൴� ൴GDUHV൴� ൴O൴úN൴V൴� �09ø�� J|VWHUJHOHU൴� NXOODQÕODUDN� KHVDSODQPÕúWÕU��
dDOÕúPD� VRQXFXQGD� YHUJ൴� N�OW�U� HQGHNV൴� \�NVHN� RODQ� 'DQ൴PDUND¶GD� YHUJ൴�
JHO൴UOHU൴Q൴Q�JD\U൴�VDI൴�\XUW�൴o൴�KDVÕOD�൴o൴QGHN൴�SD\Õ�\�NVHN��G�ú�N�RUWD�YHUJ൴�N�OW�U�
HQGHNV൴QH�VDK൴S�RODQ�7�UN൴\H¶GH�൴VH�YHUJ൴�JHO൴UOHU൴�SD\Õ�G�ú�N�WHVS൴W�HG൴OP൴úW൴U��
'DQ൴PDUND¶GD� YHUJ൴� N�OW�U� HQGHNV൴� 7�UN൴\H¶GHQ� RUWDODPD� E൴U� EXoXN� NDW� ID]OD�
൴NHQ��YHUJ൴�JHO൴UOHU൴Q൴Q�SD\Õ�൴N൴�NDWWDQ�\�NVHNW൴U��

$QDKWDU�.HO৻PHOHU��9HUJ৻�.�OW�U���9HUJ৻�.�OW�U��(QGHNV৻��9HUJ৻�*HO৻U৻

*HO৻ú�7DU৻K৻��������������.DEXO�7DU৻K৻�������������'2,�12�����������,$8�,$8'�P���������������������������
$UDúWÕUPD�0DNDOHV৻�%X�PDNDOH�7XUQ৻W৻Q�SURJUDPÕ\OD�NRQWURO�HG৻OP৻úW৻U��
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7+(�())(&7�2)�7$;�&8/785(�21�7$;�5(9(18(6��
785.(<�$1'�'(10$5.

$%675$&7
7KH� WD[� FXOWXUH� D൵HFWV� WKH� ൴QG൴Y൴GXDO¶V� GHF൴V൴RQ� WR� SD\� �� QRW� SD\� WD[��7KH� WD[�
FXOWXUH�KDV�DQ�HYHU�FKDQJ൴QJ�G\QDP൴F�VWUXFWXUH�൴Q�HYHU\�FRXQWU\�DQG�D൵HFWV�WD[�
FRPSO൴DQFH��7D[� FRPSO൴DQFH� ൴QFUHDVHV� IURP� WKRVH�Z൴WK� K൴JK� WD[� FXOWXUH� ൴QGH[�
DQG�K൴JK�WD[�൴QFRPH�൴V�REWD൴QHG��,Q�WK൴V�VWXG\��WKH�WD[�FXOWXUH�൴QGH[�RI�'HQPDUN�
DQG�7XUNH\�RQ� WKH�EDV൴V�RI� IDFWRUV�D൵HFW൴QJ� WD[�FXOWXUH�ZDV�FDOFXODWHG� IRU� WKH�
SHU൴RG�����������DQG�FRPSDUHG�Z൴WK�WKH�VKDUH�RI�WD[�UHYHQXHV�൴Q�JURVV�GRPHVW൴F�
SURGXFW��*'3���7KH�WD[�FXOWXUH�൴QGH[�ZDV�FDOFXODWHG�XV൴QJ�WKH�FRXQWU\¶V�OHYHO�RI�
GHYHORSPHQW��*'���HGXFDW൴RQ�V\VWHP��(6���VRF൴DO�VWDWXV�RI�൴QG൴Y൴GXDOV��%6'��DQG�
WD[DW൴RQ�SU൴QF൴SOHV��9,���WD[DW൴RQ�WRROV��9$���WD[SD\HU�DZDUHQHVV��0%���WD[SD\HU�
WD[� DGP൴Q൴VWUDW൴RQ� UHODW൴RQVK൴S� �09,�� ൴QG൴FDWRUV��$V� D� UHVXOW� RI� WKH� VWXG\�� ൴Q�
'HQPDUN��ZKHUH�WKH�WD[�FXOWXUH�൴QGH[�൴V�K൴JK��WKH�VKDUH�RI�WD[�UHYHQXHV�൴Q�JURVV�
GRPHVW൴F�SURGXFW�൴V�K൴JK��൴Q�7XUNH\��ZK൴FK�KDV�D�ORZ�PHG൴XP�WD[�FXOWXUH�൴QGH[��
WKH�VKDUH�RI�WD[�UHYHQXHV�൴V�GHWHFWHG�ORZ��7KH�WD[�FXOWXUH�൴QGH[�൴Q�'HQPDUN�൴V�
DQ�DYHUDJH�RI�RQH�DQG�D�KDOI�W൴PHV�K൴JKHU�WKDQ�൴Q�7XUNH\��ZK൴OH�WKH�VKDUH�RI�WD[�
UHYHQXHV�൴V�PRUH�WKDQ�WZ൴FH�DV�K൴JK�

.H\ZRUGV��7D[�&XOWXUH��7D[�&XOWXUH�,QGH[��7D[�5HYHQXH�

*ø5øù�
%൴UH\൴Q�൴oVHO�E൴U�PRW൴YDV\RQX��Y൴FGDQ൴�E൴U�\�N�PO�O�÷��RODQ�YHUJ൴�|GHPH�GDYUDQÕúÕ�
YHUJ൴�N�OW�U�QGHQ�HWN൴OHQPHNWHG൴U��9HUJ൴�N�OW�U���YHUJ൴�YH�N�OW�U�NDYUDPODUÕQGDQ�
KDUHNHWOH�E൴U��ONHQ൴Q�N�OW�U���YHUJ൴\൴�DOJÕODPD�E൴o൴P൴��GHYOHWH�J�YHQ��R��ONHGH�
X\JXODQDQ�YHUJ൴�V൴VWHP൴�YH�DNW|UOHU�DUDVÕQGDN൴�൴OHW൴ú൴P�D÷ÕGÕU��9HUJ൴�N�OW�U��KHU�
�ONHGH�GH÷൴úW൴÷൴QGHQ�P�NHOOHI൴Q�YHUJ൴\H�X\XPX�GD�IDUNOÕODúPDNWDGÕU��

9HUJ൴� N�OW�U�� H÷൴W൴P� V൴VWHP൴�� �ONHQ൴Q� JHO൴úP൴úO൴N� G�]H\൴�� VRV\DO� VWDW�V��� YHUJ൴�
൴ONHOHU൴�YH�YHUJ൴\H�൴O൴úN൴Q�P�NHOOHI൴Q�E൴O൴QF൴��P�NHOOHÀH�YHUJ൴�൴GDUHV൴�DUDVÕQGDN൴�
൴O൴úN൴GHQ� HWN൴OHQPHNWHG൴U�� %X� IDNW|UOHU� WHPHO� DOÕQDUDN� âÕQNǌQÕHQơ� �������
WDUDIÕQGDQ� YHUJ൴� N�OW�U� HQGHNV൴� KHVDSODQPÕúWÕU��$QFDN� EX� KHVDSODPDGD�$U�*H�
KDUFDPDODUÕQÕQ�P൴OO൴�JHO൴UGHN൴�SD\Õ�HOH�DOÕQPDPÕúWÕU��'DQ൴PDUND�G�Q\DGD�HQ�\�NVHN�
YHUJ൴�JHO൴UOHU൴QH�VDK൴S��ONHOHUGHQ�E൴U൴G൴U��%X�YHUJ൴�JHO൴UOHU൴Q൴Q�HOGH�HG൴OPHV൴QGH�
YHUJ൴� N�OW�U�Q�Q� URO�� YDU� PÕGÕU"� %X� oDOÕúPD� ൴OH� YHUJ൴� N�OW�U�� NDYUDPÕQGDQ�
KDUHNHWOH��\�NVHN�YHUJ൴�JHO൴U൴�HOGH�HGHQ�'DQ൴PDUND�൴OH�7�UN൴\H¶Q൴Q�YHUJ൴�N�OW�U�
HQGHNV൴�PDWHPDW൴NVHO�PRGHO�\DUGÕPÕ\OD�KHVDSODQDUDN�YHUJ൴�N�OW�U�G�]H\OHU൴Q൴Q�
YHUJ൴� JHO൴UOHU൴� ൴OH� ൴O൴úN൴V൴Q൴� WHVS൴W� HWPHN� DPDoODQPÕúWÕU�� 9HUJ൴� N�OW�U� HQGHNV൴�
KHVDSODPDVÕQGD�N൴ú൴�EDúÕQD�*6<+���ONHGHN൴�൴VW൴KGDP�G�]H\൴��$U�*H�KDUFDPDODUÕ�
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SD\Õ�� H÷൴W൴P� KDUFDPDODUÕ�� �Q൴YHUV൴WH� PH]XQODUÕ�� *൴Q൴� NDWVD\ÕVÕ�� RUWD� VÕQÕI� JHO൴U�
G�]H\൴�� K�N�PHW� HWN൴QO൴N� HQGHNV൴�� UHJ�ODV\RQ� NDO൴WH� HQGHNV൴�� YHUJ൴� JHO൴UOHU൴��
\ROVX]OXN� HQGHNV൴�� R\ODPD\D� NDWÕOÕP�� GHPRNUDV൴� HQGHNV൴�� ൴ú� \DSPD� |]J�UO�÷��
YHU൴OHU൴� NXOODQÕOPÕúWÕU�� gQFHO൴NOH� KHU� J|VWHUJH� ൴o൴Q� PDNV൴PXP� ±� P൴Q൴PXP� YH�
JHUoHN�GH÷HUOHU�EHO൴UOHQP൴ú��൴QG൴UJHQP൴ú�HQGHNV�GH÷HU൴�WHVS൴W�HG൴OP൴ú��VRQUD�YHUJ൴�
N�OW�U�HQGHNV൴�DU൴WPHW൴N�RUWDODPD�NXOODQÕODUDN�KHVDSODQPÕúWÕU��dDOÕúPDGD�D\UÕFD�
൴VWDW൴VW൴N൴�YHU൴OHU൴Q�WXWDUVÕ]OÕ÷Õ�QHGHQ൴\OH�YHU൴OHU൴Q�ND\QD÷Õ�DoÕNODQPÕúWÕU��

9HUJ൴�N�OW�U��JHO൴úP൴ú��ONHOHUGH��\�NVHN�YHUJ൴�X\XPX�J|U�OPHNWHG൴U��'DQ൴PDUND��
\�NVHN�YHUJ൴�N�OW�U�Q�Q�\DQÕQGD�\�NVHN�YHUJ൴�JHO൴UOHU൴QH�VDK൴SW൴U��%�W�Q�EXQODU�
J|]�|Q�QH�DOÕQGÕ÷ÕQGD�YHUJ൴�N�OW�U�Q�Q�YHUJ൴�X\XPXQX�VD÷ODPDGD�|QHPO൴�ROGX÷X�
RUWD\D�oÕNPDNWDGÕU��

%X�oDOÕúPDQÕQ�RGDN�QRNWDVÕQÕ�YHUJ൴�N�OW�U��NDYUDPÕ��YHUJ൴�N�OW�U�Q��HWN൴OH\HQ�
IDNW|UOHUGHQ�KDUHNHWOH�'DQ൴PDUND�YH�7�UN൴\H¶Q൴Q�����������G|QHP൴�YHUJ൴�N�OW�U�
HQGHNV൴� ൴OH� YHUJ൴� JHO൴UOHU൴Q൴Q� SD\Õ� ROXúWXUPDNWDGÕU�� dDOÕúPDGD� 'DQ൴PDUND¶GD�
YHUJ൴�N�OW�U�HQGHNV൴Q൴Q�\�NVHN��7�UN൴\H¶GH�G�ú�N�ROPDVÕ�YH�N�OW�U�IDUNOÕOÕ÷ÕQÕQ�
YHUJ൴�JHO൴UOHU൴Q൴�HWN൴OHPHV൴�EHNOHQPHNWHG൴U��

9(5*ø�.h/7h5h�
%൴U� WRSOXPXQ�VDK൴S�ROGX÷X� ൴QDQo�� WXWXP��GH÷HU�\DUJÕODUÕ��GDYUDQÕúODUÕ� ൴OH�YHUJ൴�
V൴VWHP൴� YHUJ൴� N�OW�U�Q�� ROXúWXUPDNWDGÕU�� 9HUJ൴� E൴U� �ONHGHN൴� YHUJ൴� V൴VWHP൴Q൴�
൴oHU൴UNHQ�� N�OW�U� R� �ONHQ൴Q� JHoP൴úWHQ� EXJ�QH� WDúÕGÕ÷Õ� WRSOXPVDO� GH÷HUOHU൴�
NDSVDPDNWDGÕU��.�OW�U��൴o�YH�GÕú�HWN൴OHU�\ROX\OD�V�UHNO൴�GH÷൴ú൴NO൴÷H�X÷UDPDNWDGÕU��
%X� \|Q�\OH� N�OW�U� GHYDP� HGHQ� E൴U� V�UHoW൴U� �1HUUH�� ������ ����� %|\OHFH� N�OW�U�
�]HU൴QH�\DSÕODQ�oDOÕúPDODU�GD�]DPDQ�൴o൴QGH�GH÷൴úPHNWHG൴U�

9HUJ൴� N�OW�U�� �]HU൴QH� \DSÕODQ� oDOÕúPDODU� \DEDQFÕ� O൴WHUDW�UGH� \R÷XQODúPÕúWÕU��
dDOÕúPDODUGD�JHQHO�RODUDN�YHUJ൴�DKODNÕQÕ�EHO൴UOH\HQ�XQVXUODUÕQ�൴o൴QGH�N�OW�U�\HU�
DOPDNWDGÕU��g]HOO൴NOH�VRQ�G|QHPOHUGH�YHUJ൴�N�OW�U�Q�Q�|QHP൴Q൴�YXUJXOD\DQ��D\UÕFD�
HOH� DODQ� oDOÕúPDODUÕQ� DUWWÕ÷Õ� J|U�OPHNWHG൴U�� .�OW�U� IDUNOÕOÕNODUÕQÕQ� P�NHOOHI൴Q�
YHUJ൴�|GHPH�|GHPHPH�NDUDUÕQD�HWN൴V൴Q൴�|OoPHN�DPDFÕ\OD�DQNHW�YH�GHQH\�\|QWHP൴�
NXOODQÕOPDNWDGÕU�� %|\OHFH� V�EMHNW൴I� E൴U� NDYUDP� RODQ� YHUJ൴� N�OW�U�Q�Q� E൴UH\VHO�
NDUDUODUD�HWN൴V൴�GDKD�DoÕN�E൴U�úHN൴OGH�RUWD\D�NRQPDNWDGÕU��

9HUJ൴�N�OW�U��� O൴WHUDW�UGH���IDUNOÕ�\DNODúÕPOD�DoÕNODQPDNWDGÕU��7DEOR��¶GH�YHUJ൴�
N�OW�U�Q��DoÕNODPD\D�\|QHO൴N�EX�\DNODúÕPODUD�\HU�YHU൴OP൴úW൴U��7XWXP��GDYUDQÕú�
൴OH�WXWXP�YH�GDYUDQÕúODU��]HU൴QGHQ�YHUJ൴�N�OW�U��DoÕNODQPÕúWÕU�
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7DEOR����9HUJ൴�.�OW�U�Q��$oÕNODPD\D�<|QHO൴N�/൴WHUDW�UGHN൴�<DNODúÕPODU

7XWXPODU
*��%RVV��0��0൴VKXVW൴Q��
*��*UHI��1HUUH���������
9��7DQ]൴��������

9HUJ൴�N�OW�U���YHUJ൴�
P�NHOOHÀHU൴Q൴Q�YHUJ൴�
|GHPHGHN൴�IDUNÕQGDOÕ÷ÕGÕU�

'DYUDQÕúODU

)��0��+DUWPDQQ��8��+�EQHU���������
5��%HUJHU���������-��0DUW൴QHV�
9D]TXH]��5��0��0F1DE���������-��
0DUW൴QHV�9D]TXH]��6��:DOODFH���������
%��1HUUH��������������������

9HUJ൴�N�OW�U���SRO൴W൴NDFÕODU��
YHUJ൴�൴GDUHV൴�YH�YHUJ൴�
P�NHOOHÀHU൴�DUDVÕQGDN൴�
HWN൴OHú൴PH�ED÷OÕGÕU�

7XWXP�YH�
'DYUDQÕúODU

-��$��6FKXPSHWHU���������$��
6S൴WDOHU���������$��3DXVFK���������
0��&DPGHVXV���������/��&RPEHVW�
��������7��&DQED\��d��dHW൴Q���������
8��*HQFHO��(��.XUX��������
0��7D\WDN��������

dHúLWOL��ONHOHUGH�IDUNOÕ�
HNRQRPLN��VRV\DO��WDULKL��
FR÷UD¿�YH�SVLNRORMLN�|]HOOLNOHU�
ROGX÷XQGDQ�YHUJLOHU�GH�IDUNOÕ�
HNRQRPLN�YH�SVLNRORMLN�HWNLOHUH�
VDKLSWLU��%X�QHGHQOH�YHUJL�
N�OW�U��IDUNOÕOÕN�J|VWHUPHNWHGLU�

.D\QDN��âÕQNǌQÕHQơ���������&DQED\�	�dHW൴Q���������*HQFHO�	�.XUX���������
7D\WDN��������

9HUJ൴�N�OW�U��NDYUDPÕQÕ� ൴ON�NH]�)��0H൴VHOV� �������NXOODQPÕú�ROPDVÕQD� UD÷PHQ�
WDP� RODUDN� DoÕNODPDPÕúWÕU� �âÕQNǌQÕHQơ� 	� /HYÕãDXVNDÕWơ�� ������ ����� 9HUJ൴�
N�OW�U��NODV൴N�DQOD\ÕúWD��|UQH÷൴Q��6FKXPSHWHU��������oR÷XQOXNOD�YHUJ൴�V൴VWHP൴Q൴�
ROXúWXUDQODU�DoÕVÕQGDQ�HOH�DOÕQPÕúWÕU��6FKXPSHWHU� ��������YHUJ൴�N�OW�U�Q��YHUJ൴�
V൴VWHPOHU൴�൴OH�ED÷GDúWÕUDUDN��N�OW�UHO�E൴U�PDO��VDQDW��RODUDN�HOH�DOPÕúWÕU��âÕQNǌQÕHQơ��
������������%X�DQOD\ÕúWD�P�NHOOHI�YHUJ൴�N�OW�U�Q�Q�E൴U�SDUoDVÕ�GH÷൴OG൴U��0�NHOOHI�
�&DPGHVVXV�� ������ YH\D� YHUJ൴� ൴GDUHV൴� DUDVÕQGDN൴� ൴OHW൴ú൴PH� �0DUW൴QH]�9D]TXH]�
	�0F1DE�������oDOÕúPDODU�RGDNODQPÕúWÕU��%X�VÕQÕUOÕ�EDNÕú�YHUJ൴� V൴VWHP൴Q൴Q�YH�
XOXVDO�N�OW�UHO�V�UHF൴Q�HYU൴PVHO�GH÷൴ú൴P൴Q൴�൴KPDO�HWP൴úW൴U��1HUUH��������������

1HUUH¶\H� ������� J|UH�� YHUJ൴� N�OW�U�� HNRQRP൴�� VRV\RORM൴� YH� WDU൴K൴� ൴o൴QGH�
EDUÕQGÕUPDNWDGÕU��hONH\H�|]J��YHUJ൴�N�OW�U���XOXVDO�YHUJ൴� V൴VWHP൴� ൴OH�ED÷ODQWÕOÕ�
W�P� ൴OJ൴O൴� UHVP൴� YH� JD\UÕ� UHVP൴� NXUXPODUÕQ� YH� EXQODUÕQ� WDU൴KVHO� RODUDN� GHYDP�
HGHQ� HWN൴OHú൴POHU൴Q൴Q� QHGHQ� ROGX÷X� ED÷ODU� ൴OH� �ONHQ൴Q� N�OW�U�QH� GkK൴O� RODQ�
X\JXODPDODUÕQ� E�W�Q�G�U� �V�� ���������� %X� \|Q�\OH� J�Q�P�]GH� YHUJ൴� N�OW�U��
NRQXVX�oRN�GDKD�JHQ൴ú�NDSVDPOÕ�HOH�DOÕQPDNWDGÕU�

9HUJ൴� N�OW�U��YHUJ൴� JHO൴UOHU൴Q൴� DUWÕUPD\Õ� DPDoOD\DQ��YHUJ൴� V൴VWHP൴QH�NDWÕODQODUD�
|]J�� WXWXP� YH� GDYUDQÕúODUÕ� HOH� DODQ� XOXVDO� N�OW�UGH� ROXúWXUXOPXú� W�P� YHUJ൴�
൴O൴úN൴V൴Q൴Q�E൴OHú൴P൴G൴U� �âÕQNǌQÕHQơ�����������âÕQNǌQÕHQơ�	�/HYÕãDXVNDÕWơ�������
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�����9HUJ൴�N�OW�U���YHUJ൴�YH�N�OW�U�E൴OHúHQOHU൴QGHQ�ROXúPDNOD�E൴UO൴NWH�N�OW�U�GDKD�
|QHPO൴G൴U��d�QN��N�OW�U�Q�NHQG൴V൴�G൴QDP൴N�E൴U�HWN൴OHú൴P�ROJXVXGXU��1HUUUH��������
����������%൴U��ONH\H�|]J��E൴U�YHUJ൴�N�OW�U��YHUJ൴OHQG൴UPH�JHOHQH÷൴�YH�DNW|UOHU൴Q�
³G�U�VWO�N´��³DGDOHW´�YH\D�³J|UHY�GX\JXVX´�J൴E൴�N�OW�UHO�GH÷HUOHUOH�HWN൴OHú൴P൴�൴OH�
RUWD\D�oÕNPDNWDGÕU��%X�QHGHQOH�YHUJ൴�N�OW�U�QGH�R\XQFXODU�G൴QDP൴N�E൴U�HWN൴OHú൴P�
KDO൴QGHG൴U��1HUUH�������������

9HUJ൴�N�OW�U��YHUJ൴�V൴VWHP൴QGHN൴�W�P�NDWÕOÕPFÕODUGDQ��DNW|UOHUGHQ�HWN൴OHQPHNWHG൴U�
�âÕQNǌQÕHQơ�������������1HUUH¶\H��������J|UH��EX�NDWÕOÕPFÕODU�YHUJ൴�N�OW�U�QGHN൴�
R\XQFXODUGÕU��%X�R\XQFXODU�� YHUJ൴�P�NHOOHI൴�� SRO൴W൴NDFÕ�� YHUJ൴�PHPXUX�� X]PDQ�
YH� DNDGHP൴V\HQOHUGHQ� ROXúPDNWDGÕU� �V�� �����0�NHOOHI�� YHUJ൴� NDQXQODUÕQD� J|UH�
YHUJ൴\൴�|GH\HQ�WDUDI�ROGX÷XQGDQ�YHUJ൴�|GHPH�N�OW�U�Q�Q�DNW൴I�WDUDIÕGÕU��*HQFHO��
.XUX�������������

9HUJ൴�V൴VWHPOHU൴�E൴UE൴U൴QH�X\XPODúWÕUÕOVD�GD�N�OW�U�X\XPX�VD÷ODQDPD\DFD÷ÕQGDQ�
YHUJ൴� N�OW�U�� KHU� �ONHGH� IDUNOÕGÕU��+HU� WRSOXP�NHQG൴QH� |]J�� WDU൴K൴� YH� N�OW�UHO�
|]HOO൴NOHUH� VDK൴SW൴U�� %X� QHGHQOH� WRSOXPXQ� YHUJ൴\H� EDNÕúÕ� YH� DOJÕODPDVÕ�
IDUNOÕODúPDNWDGÕU� �7RVXQHU�� 'HP൴U�� ������ ���� %X� IDUNOÕOÕN� �ONHOHU� DUDVÕQGD�
RODE൴OHFH÷൴� J൴E൴� D\QÕ� �ONH� ൴o൴QGHN൴� E|OJHOHUGH� GH� IDUNOÕODúPDNWDGÕU�� )UDQVÕ]� YH�
øWDO\DQODUÕQ� YHUJ൴\൴� DOJÕODPDVÕ� øQJ൴O൴]�� $OPDQ� YH� øVNDQG൴QDYODUGDQ� IDUNOÕGÕU��
$OPDQ\D¶GD� EXOXQDQ� +DPEXUJ� YH� .|OQ¶GH� GH� YHUJ൴� N�OW�U�� E൴UE൴U൴QH�
EHQ]HPHPHNWHG൴U� �6FKP|OGHUV�� ������ ����� $U൴HO\� ������� ����� ൴VH�� 7�UN൴\H��
.DQDGD�� øQJ൴OWHUH��d൴Q�YH�$PHU൴ND�J൴E൴� IDUNOÕ�N�OW�UOHUH�VDK൴S��ONHOHUGH�K൴OH\H�
൴O൴úN൴Q�GHQH\OHU൴QGH�K൴OH�P൴NWDUÕQÕQ�N�OW�UH�J|UH�GH÷൴úPHG൴÷൴�VRQXFXQD�XODúPÕúWÕU��

9HUJ൴� N�OW�U��� NODV൴N� DQOD\ÕúWD� YHUJ൴� V൴VWHP൴QGHQ� KDUHNHWOH� WDQÕPODQPÕúWÕU��
$QFDN�]DPDQ�൴o൴QGH�E൴U��ONHGHN൴�YHUJ൴�V൴VWHP൴��YHUJ൴�N�OW�U��DNW|UOHU൴�DUDVÕQGDN൴�
൴OHW൴ú൴P�� �ONHQ൴Q� N�OW�U�� J൴E൴� WDU൴K�� HNRQRP൴� YH� VRV\RORM൴\൴� GH� ൴o൴QH� DODUDN�
NDSVDPÕ� JHQ൴úOHP൴úW൴U�� %൴U� �ONHGHN൴� YH\D� E|OJHGHN൴� N�OW�U� V�UHNO൴� E൴U� GH÷൴ú൴P�
൴o൴QGH�ROGX÷XQGDQ�YHUJ൴�N�OW�U��GH�GH÷൴ú൴NO൴N�J|VWHUPHNWHG൴U��

9(5*ø�.h/7h5h1h�(7.ø/(<(1�)$.7g5/(5
%൴UH\OHU�NDPXVDO�K൴]PHWWHQ�PDNV൴PXP�ID\GD�VD÷ODPDN�൴VWHUNHQ��G�ú�N�RUDQGD�
YHUJ൴�|GHPHN�൴VWHPHNWHG൴U��5DV\RQHO�RODQ�E൴UH\��YHUJ൴�|GHPHPH�GDYUDQÕúÕQÕ�WHUF൴K�
HGHE൴OPHNWHG൴U�� 9HUJ൴� |GHPH\HQ� E൴UH\൴Q� NDPX� K൴]PHWOHU൴QGHQ� GÕúODQDPDPDVÕ�
EHGDYDFÕOÕ÷ÕQ�ROXúPDVÕQD�\RO�DoPDNWDGÕU��$VOÕQGD�KHU�E൴UH\�YHUJ൴V൴Q൴�G�]HQO൴�YH�
HNV൴NV൴]�RODUDN�|GHUVH�WRSOXPVDO�ID\GD�PDNV൴PXP�ROXU��GHYOHW൴Q�YHUJ൴�JHO൴UOHU൴�
\�NVHN�RUDQGD�JHUoHNOHú൴U��$KODN൴�GX\JXODU�WHRU൴V൴QH�J|UH��YHUJ൴�|GHPH�|GHPHPH�
NDUDUÕQÕ�E൴UH\൴Q�WHN�EDúÕQD�ID\GDVÕ�YH�oÕNDUÕ�EHO൴UOHPHPHNWH��SV൴NRORM൴N�IDNW|UOHU�
|QHPO൴� KDOH� JHOPHNWHG൴U� �$NWDQ�� ������ ��������%X� XQVXUODUGDQ� E൴U൴V൴� GH� YHUJ൴�
N�OW�U�G�U�� %൴UH\൴Q� oÕNDUÕ� ൴o൴QGH� EXOXQGX÷X� N�OW�UHO�� VRV\DO� oHYUH� WDUDIÕQGDQ�
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VÕQÕUODQPDNWD� YH� JUXED� ൴O൴úN൴Q� WHUF൴KOHU൴Q൴� ൴oHUHFHN� úHN൴OGH� JHQ൴úOHPHNWHG൴U�
�&DSRUDHO�������������

9HUJ൴� N�OW�U��� �ONH� HNRQRP൴V൴Q൴Q� N�OW�U�Q�� YH� JHO൴ú൴P൴Q൴� EHO൴UOH\HQ� VRV\DO��
HNRQRP൴N�YH�YHUJ൴�V൴VWHP൴�IDNW|UOHU൴QH�ED÷OÕGÕU��âÕQNǌQÕHQơ�������������%X�\|Q�\OH�
YHUJ൴� N�OW�U�� JHQHO� YH� |]HO� IDNW|UOHUGHQ� ROXúPDNWDGÕU�� (÷൴W൴P� V൴VWHP൴�� �ONHQ൴Q�
JHO൴úP൴úO൴N�G�]H\൴��VRV\DO�VWDW�V��J൴E൴�VRV\DO�YH�൴NW൴VDG൴�XQVXUODU�JHQHO�IDNW|UOHU൴��
YHUJ൴� ൴ONHOHU൴� YH� YHUJ൴\H� ൴O൴úN൴Q� P�NHOOHI൴Q� E൴O൴QF൴�� P�NHOOHÀH� YHUJ൴� ൴GDUHV൴�
DUDVÕQGDN൴� ൴O൴úN൴�� |]HO� IDNW|UOHU൴� ROXúWXUPDNWDGÕU� �âÕQNǌQÕHQơ� 	� /HYÕãDXVNDÕWơ�
�����������

âÕQNǌQÕHQơ� ������� WDUDIÕQGDQ� ൴QVDQ൴� JHO൴úPH� HQGHNV൴� WHPHO� DOÕQDUDN� YHUJ൴�
N�OW�U�Q�� HWN൴OH\HQ� IDNW|UOHU� YH� J|VWHUJHOHU� ROXúWXUXOPXúWXU�� 9HUJ൴� N�OW�U�Q��
HWN൴OH\HQ�JHQHO�VRV\R�HNRQRP൴N�YH�YHUJ൴�V൴VWHP൴�IDNW|UOHU൴�൴OH�J|VWHUJHOHU൴�7DEOR�
�¶GH�\HU�DOPDNWDGÕU��%൴U��ONH�HNRQRP൴V൴Q൴Q�JHO൴úPH�G�]H\൴Q൴�N൴ú൴�EDúÕQD�*6<+�YH�
�ONHGHN൴�൴VW൴KGDP�G�]H\൴�J|VWHUPHNWHG൴U��%൴UH\OHU൴Q�VRV\DO�GXUXPXQX��ONHQ൴Q�*൴Q൴�
NDWVD\ÕVÕ��RUWD�VÕQÕI�JHO൴U�G�]H\൴�EHO൴UOHPHNWHG൴U��9HUJ൴�V൴VWHP൴Q൴Q�X\JXODQPDVÕQÕ�
UHJ�ODV\RQ� NDO൴WHV൴� YH� K�N�PHW� HWN൴QO൴N� HQGHNV൴�� P�NHOOHI൴Q� IDUNÕQGDOÕ÷ÕQÕ�
\ROVX]OXN�HQGHNV൴�YH�R\ODPD\D�NDWÕOÕP�RUDQÕ��P�NHOOHI�൴OH�YHUJ൴�൴GDUHV൴�DUDVÕQGDN൴�
൴O൴úN൴OHU൴� \HQ൴� ൴úH� EDúODPD� PDO൴\HW൴Q൴Q� *6<+¶\D� RUDQÕ�� GHPRNUDW൴N� NXUXPODUD�
J�YHQ�RUDQÕ�RUWD\D�NR\PDNWDGÕU��

7DEOR����9HUJ൴�.�OW�U�Q��(WN൴OH\HQ�)DNW|UOHU

*HQHO�6RV\R�(NRQRP൴N�)DNW|UOHU 9HUJ൴�6൴VWHP൴�)DNW|UOHU൴
7�U� *|VWHUJHV൴ 7�U� *|VWHUJHV൴

(NRQRP൴Q൴Q�
*HO൴úPH�
'�]H\൴

x�.൴ú൴�%DúÕQD�*6<+
x�hONHGHNL�øVWLKGDP�
'�]H\L

9HUJ൴OHQG൴UPH�
øONHOHU൴Q൴Q�YH�
$UDoODUÕQÕQ�
8\JXODQPDVÕ

x�+�N�PHW�(WN൴QO൴N�(QGHNV൴
x�5HJ�ODV\RQ�.DO൴WHV൴�
(QGHNV൴
x�9HUJ൴�*HO൴UOHU൴

(÷൴W൴P�
6൴VWHP൴�
6HY൴\HV൴

x�(÷൴W൴P�+DUFDPDODUÕ�
3D\Õ��*6<+�
x�hQLYHUVLWH�0H]XQODUÕ�
2UDQÕ

0�NHOOHÀHU൴Q�
)DUNÕQGDOÕ÷Õ

x�<ROVX]OXN�(QGHNV൴
x�2\ODPD\D�.DWÕOÕP�2UDQÕ

%൴UH\OHU൴Q�
6RV\DO�
.RQXPX

x�*൴Q൴�.DWVD\ÕVÕ
x�2UWD�6ÕQÕI�*HO൴U�'XUXPX

0�NHOOHI�൴OH�
9HUJ൴�øGDUHV൴�
$UDVÕQGDN൴�
øO൴úN൴OHU

x�'HPRNUDW൴N�.XUXPODUD�
*�YHQ�2UDQÕ
x�<HQ൴�øúH�%DúODPD�
0DO൴\HW൴Q൴Q�2UDQÕ��*6<+�

.D\QDN��âÕQNǌQÕHQơ��������������
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9HUJ൴�N�OW�U���VRV\R�HNRQRP൴N�YH�YHUJ൴�V൴VWHP൴�IDNW|UOHU൴QGHQ�HWN൴OHQPHNWHG൴U��
%൴U� �ONHGHN൴� JHO൴úP൴úO൴N� G�]H\൴�� H÷൴W൴P� V൴VWHP൴Q൴Q� VHY൴\HV൴�� E൴UH\OHU൴Q� VRV\DO�
GXUXPX�� YHUJ൴OHQG൴UPH� ൴ONHOHU൴Q൴Q� X\JXODQPDVÕ� P�NHOOHI൴Q� IDUNÕQGDOÕ÷Õ��
P�NHOOHI�YHUJ൴�൴GDUHV൴�൴O൴úN൴OHU൴QGHQ�ROXúPDNWDGÕU��%X�\|Q�\OH�YHUJ൴�N�OW�U��oRN�
IDUNOÕ�IDNW|UOHU൴Q�HWN൴V൴�DOWÕQGDGÕU�

9(5*ø�.h/7h5�(1'(.6ø��7h5.ø<(�9(�'$1ø0$5.$
9HUJ൴� N�OW�U��� V�EMHNW൴I� E൴U� NDYUDP� ROPDNOD� EHUDEHU� YHUJ൴� N�OW�U�Q�� HWN൴OH\HQ�
IDNW|UOHU�\ROX\OD�|Oo�OHE൴O൴U�KDOH�JHOP൴úW൴U��âÕQNǌQÕHQơ���������EHO൴UO൴�J|VWHUJHOHU�
�]HU൴QGHQ� E൴U� HQGHNV� GH÷HU൴� KHVDSODPDNWDGÕU�� 9HUJ൴� N�OW�U� HQGHNV൴�� YHUJ൴�
N�OW�U�Q�Q�KHU��ONH�൴o൴Q�KHVDSODQPDVÕQGD�oRN�|QHPO൴�E൴U�\HUH�VDK൴SW൴U��%|\OHFH�
YHUJ൴�N�OW�U��NDYUDPÕ�|Oo�OHE൴O൴U�E൴U�GH÷HU����൴OH���DUDVÕQGD��KDO൴QH�JHOPHNWHG൴U��
$QFDN� HNRQRP൴Q൴Q� JHO൴úPH� G�]H\൴QGH� VDQD\൴GH� oDOÕúDQODUÕQ� *6<+¶GHN൴�
YH\D� ൴VW൴KGDPGDN൴� SD\Õ�� \DWÕUÕP� KDUFDPDODUÕQÕQ� E�WoH� ൴o൴QGHN൴� SD\Õ�� $U�*H�
KDUFDPDODUÕQÕQ�*6<+¶GHN൴�SD\Õ�J|VWHUJHOHUGH�\HU�DOPDPDNWDGÕU��'൴÷HU�WDUDIWDQ�
E൴U� �ONHGHN൴� GHPRNUDW൴N� NXUXPODUD� J�YHQ� RUDQÕ�� \HQ൴� ൴úH� EDúODPD�PDO൴\HW൴Q൴Q�
RUDQÕ�� \ROVX]OXN� HQGHNV൴� J൴E൴� J|VWHUJHOHU൴Q� GR÷UX� YH� J�YHQ൴O൴U� |Oo�OPHV൴� oRN�
J�oW�U��

9HUJ൴�N�OW�U��HQGHNV൴��7�UN൴\H�YH�'DQ൴PDUND¶GD�����������G|QHP൴� ൴o൴Q�VHN൴]�
\ÕOOÕN�KHVDSODQPÕúWÕU��7�UN൴\H¶GH�YHUJ൴�N�OW�U��HQGHNV൴Q൴Q�KHVDSODQPDVÕQGD�GDKD�
VD÷OÕNOÕ� VRQXoODUD� XODúDE൴OPHN� ൴o൴Q� ED]Õ� J|VWHUJHOHU� GH÷൴úW൴U൴OP൴ú� YH� \HQ൴� E൴U�
J|VWHUJH�HNOHQP൴úW൴U��%DNÕUWDú¶ÕQ��������oDOÕúPDVÕQGD�������\Dú�൴VW൴KGDP�RUDQÕ��
GHPRNUDV൴� HQGHNV൴� YH� ൴ú� \DSPD� |]J�UO�÷�� NXOODQÕOPÕúWÕU� �V�� ������ %൴U� �ONHQ൴Q�
JHO൴úP൴úO൴N� G�]H\൴Q൴� $U�*H� KDUFDPDODUÕ� HWN൴OHG൴÷൴QGHQ� $U�*H� KDUFDPDODUÕQÕQ�
*6<+¶GHN൴�SD\Õ�J|VWHUJHOHUH�GkK൴O�HG൴OP൴úW൴U��%X�\HQ൴�J|VWHUJHOHUOH�E൴UO൴NWH�YHUJ൴�
N�OW�U�HQGHNV൴Q൴Q�GDKD�VD÷OÕNOÕ�VRQXoODU�YHUHFH÷൴�G�ú�Q�OPHNWHG൴U�

7�UN൴\H�YH�'DQ൴PDUND�൴o൴Q�N൴ú൴�EDúÕQD�*6<+���ONHGHN൴�൴VW൴KGDP�G�]H\൴��H÷൴W൴P�
KDUFDPDODUÕQÕQ�*6<+¶GHN൴�SD\Õ���Q൴YHUV൴WH�PH]XQODUÕQÕQ�WRSODP�Q�IXVWDN൴�SD\Õ��
*൴Q൴� NDWVD\ÕVÕ�� RUWD� VÕQÕI� JHO൴U� G�]H\൴�� K�N�PHW� HWN൴QO൴N� YH� UHJ�ODV\RQ� NDO൴WH�
HQGHNV൴��YHUJ൴�JHO൴UOHU൴��\ROVX]OXN�HQGHNV൴��R\ODPD\D�NDWÕOÕP��GHPRNUDV൴�HQGHNV൴��
൴ú� \DSPD� |]J�UO�÷�� NXOODQÕOPÕúWÕU�� 7DEOR� �¶WH� NXOODQÕODQ� J|VWHUJHOHU� YH� YHU൴�
ND\QDNODUÕ�EXOXQPDNWDGÕU�
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7DEOR����.XOODQÕODQ�*|VWHUJHOHU�YH�9HU൴�.D\QD÷Õ

.XOODQÕODQ�*|VWHUJHOHU 9HU൴�.D\QD÷Õ

.൴ú൴�%DúÕQD�*6<+ :RUOG�%DQN�
hONHGHNL�øVWLKGDP�'�]H\L (XURVWDW
$U�*H�+DUFDPDODUÕ�3D\Õ 2(&'
(÷൴W൴P�+DUFDPDODUÕ� :',�	�2(&'

hQLYHUVLWH�0H]XQODUÕ� :RUOG�%DQN�	�:RUOG�'HYHORSPHQW�,QG൴FDWRU�
�:',�

*൴Q൴�.DWVD\ÕVÕ (XURVWDW�	�:RUOG�%DQN
2UWD�6ÕQÕI�*HO൴U�'�]H\൴ (XURVWDW�
+�N�PHW�(WN൴QO൴N�(QGHNV൴ :RUOG�%DQN
5HJ�ODV\RQ�.DO൴WH�(QGHNV൴ :RUOG�%DQN
9HUJ൴�*HO൴UOHU൴ 2(&'�	�:RUOG�%DQN�
<ROVX]OXN�(QGHNV൴ 7UDQVSDUHQF\�,QWHUQDW൴RQDO

2\ODPD\D�.DWÕOÕP� ,QVW൴WXGH�IRU�'HPRFUDF\�DQG�(OHFWRUDO�
$VV൴VWDQFH��,'($�

'HPRNUDV൴�(QGHNV൴ 3RO൴W\�,9
øú�<DSPD�g]J�UO�÷� 7KH�+HU൴WDJH�)RXQGDW൴RQ

7�UN൴\H� YH� 'DQ൴PDUND¶GD� GH÷൴úNHQOHU� ൴o൴Q� J|VWHUJH� GH÷HUOHU൴\OH� E൴UO൴NWH�
PDNV൴PXP�YH�P൴Q൴PXP�GH÷HUOHUGH� WHVS൴W� HG൴OP൴úW൴U��(QGHNV�KHVDSODPDODUÕQGD�
|QFHO൴NOH�JHUoHN�GH÷HU�൴OH�P൴Q൴PXP�GH÷HU൴Q�IDUNÕ�PDNV൴PXP�YH�P൴Q൴PXP�GH÷HU�
DUDVÕQGDN൴� IDUND� RUDQODQPDNWDGÕU� �*�QVR\�� ������ ���� %X� ൴QG൴UJHQP൴ú� GH÷HUOHU�
�]HU൴QGHQ� 7�UN൴\H� YH� 'DQ൴PDUND� ൴o൴Q� YHUJ൴� N�OW�U� HQGHNV൴� KHVDSODQPÕúWÕU��
9HUJ൴�N�OW�U�HQGHNV൴�KHVDSODPDVÕQGD�âÕQNǌQÕHQơ¶Q൴Q� �������JHO൴úW൴UP൴ú�ROGX÷X�
\|QWHP� NXOODQÕOPÕúWÕU�� %X� \|QWHPGH� �ONHQ൴Q� JHO൴úP൴úO൴N� G�]H\൴� �*'��� H÷൴W൴P�
V൴VWHP൴� �(6��� E൴UH\OHU൴Q� VRV\DO� GXUXPX� �%6'�� ൴OH� YHUJ൴OHQG൴UPH� ൴ONHOHU൴� �9ø���
YHUJ൴OHQG൴UPH�DUDoODUÕ��9$���P�NHOOHI�E൴O൴QF൴��0%���P�NHOOHI�YHUJ൴�൴GDUHV൴�൴O൴úN൴V൴�
�09ø��J|VWHUJHOHU൴��]HU൴QGHQ�DúD÷ÕGD�\HU�DODQ�IRUP�OH�J|UH�DU൴WPHW൴N�RUWDODPD�
NXOODQÕODUDN�KHVDSODQPÕúWÕU��
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7�UN൴\H�YH�'DQ൴PDUND�൴o൴Q�YHUJ൴�N�OW�U�HQGHNV൴�7DEOR��¶WH�\HU�DOPDNWDGÕU��%XQD�
J|UH� 'DQ൴PDUND¶QÕQ� YHUJ൴� N�OW�U� HQGHNV൴Q൴Q� ����� \ÕOÕQGD� RUWD�� G൴÷HU� \ÕOODUGD�
\�NVHN�� 7�UN൴\H¶Q൴Q� ൴VH� ����� YH� ����� \ÕOODUÕQGD� RUWD�� G൴÷HU� G|QHPGH� G�ú�N�
G�]H\GH�ROGX÷X�J|U�OPHNWHG൴U��

7DEOR����9HUJ൴�.�OW�U�(QGHNV൴��7�UN൴\H�YH�'DQ൴PDUND

�hONHOHU���<ÕOODU ���� ���� ���� ���� ���� ���� ���� ����
7�UN൴\H ���� ���� ���� ���� ���� ���� ���� ����
'DQ൴PDUND ���� ���� ���� ���� ���� ���� ���� ����

'DQ൴PDUND¶QÕQ� YHUJ൴� N�OW�U� HQGHNV൴� 7�UN൴\H¶GHQ� RUWDODPD� E൴U� EXoXN� NDW�
ID]ODGÕU�� /൴WHUDW�UGH� \DSÕODQ� G൴÷HU� oDOÕúPDODUOD� X\XPOX� VRQXoODU� EXOXQPXúWXU��
$U�*H� KDUFDPDODUÕQÕQ� SD\ÕQÕQ� HNOHQPHV൴� 7�UN൴\H¶Q൴Q� N�OW�U� HQGHNV� GH÷HU൴Q൴�
\�NVHOWP൴úW൴U��

9(5*ø�.h/7h5h���9(5*ø�*(/ø5/(5ø��7h5.ø<(�9(�'$1ø0$5.$
%൴U� �ONHGH�� E൴UH\൴Q� YHUJ൴� |GHPH�|GHPHPH� GDYUDQÕúÕQÕ� HWN൴OH\HQ� HQ� |QHPO൴�
IDNW|UOHUGHQ� E൴U൴V൴� R� �ONHQ൴Q� N�OW�U�G�U�� %൴UH\൴Q� GDYUDQÕúÕ� IDUNOÕ� N�OW�UOHUGH�
GH÷൴úPHNWHG൴U��%URVQDQ�	�:DDO��������������øQVDQODU��൴o൴QGH�EXOXQGX÷X��ONHQ൴Q�
WXWXP�YH�൴QDQoODUÕQD�J|UH�DGDOHW��J�YHQ��N൴Q��N൴ú൴VHO�oÕNDU��HW൴N�NXUDOODU��SD\ODúÕP�
J൴E൴� GX\JXODUÕ� N�OW�UHO� RODUDN�ND]DQDE൴O൴U� YH�E൴UH\VHO� WHUF൴KOHU൴QGH�NXOODQDE൴O൴U�
�&DSRUDHO�� ������ ������ %X� WHUF൴KOHUGHQ� E൴U൴V൴� GH� P�NHOOHI൴Q� YHUJ൴� |GHPH� YH�
NDoÕUPD�GDYUDQÕúÕGÕU��

.�OW�U�� YHUJ൴� N�OW�U�Q�Q� E൴U� SDUoDVÕ� RODUDN� GH÷HUOHQG൴U൴OPHNWH� YH� KHU� �ONHGH�
GH÷൴úPHNWHG൴U��%X�oDOÕúPDGD�\HU�DODQ�൴N൴��ONHQ൴Q�YHUJ൴�N�OW�U�G�]H\OHU൴�IDUNOÕGÕU��
)DUNOÕ� N�OW�UOHUH� VDK൴S� ROPDN� YHUJ൴� X\XPXQX� QDVÕO� HWN൴OHPHNWHG൴U"� .�OW�U��
E൴UH\൴Q� YHUJ൴� |GHPH�|GHPHPH� GDYUDQÕúÕQÕ� HWN൴OHPHNWHG൴U� �$OP� 	� *RPH]��
����������9HUJ൴� N�OW�U��� YHUJ൴� X\XPXQX� |QHPO൴� |Oo�GH� EHO൴UOHPHNWHG൴U� �$OP��
����������$NWDQ������������$OP�	�*RPH]������������$OP�	�7RUJOHU�������������
6൴QNX൴Q൴HQH��������������'൴÷HU� WDUDIWDQ�YHUJ൴�|GHPHPH� �K൴OH��GDYUDQÕúÕ�� IDUNOÕ�
N�OW�UH�VDK൴S��ONHOHUGH�EHQ]HUG൴U��$U൴HO\�������������$\DV�	�6DUXo�������������
/HZ൴V�HWF��������������7RUJOHU�	�6FKQH൴GHU������������%X�QHGHQOH�YHUJ൴�N�OW�U��
KHU��ONHGH�IDUNOÕ�ROVD�GD�N�OW�U�Q�YHUJ൴�|GHPH�GDYUDQÕúÕQD�HWN൴V൴�VÕQÕUOÕGÕU��øWDO\D�
YH� øQJ൴OWHUH¶Q൴Q� YHUJ൴� V൴VWHPOHU൴� E൴UE൴U൴QH� oRN� \DNÕQGÕU�� DQFDN� øWDO\D¶GD� YHUJ൴�
NDoDNoÕOÕ÷Õ�oRN�GDKD�\D\JÕQ�J|U�OPHNWHG൴U��øWDO\D�YH�øQJ൴OWHUH�DUDVÕQGD�N�OW�UHO�
IDUNOÕOÕNODU� ROVD� GD�� KHU� ൴N൴� �ONHGHN൴� HUNHNOHU� YH� HNRQRP൴� |÷UHQF൴OHU൴� EHQ]HU�
úHN൴OGH�GDYUDQPDNWDGÕU��%XQXQ�QHGHQ൴��N�OW�UHO�DoÕGDQ�YHUJ൴�NDoDNoÕOÕ÷Õ�øWDO\D¶GD�
GDKD�KDNOÕ�RODUDN�J|U�OPHNWHG൴U��/HZ൴V��HWF�������������������
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9HUJ൴� NDoÕUPD\Õ� |QOHPHGH� YHUJ൴� N�OW�U�Q�Q� GH÷൴úPHV൴� |QHPO൴G൴U� �$OP�� ������
�������� %൴UH\൴Q� HW൴N� GDYUDQÕú� E൴o൴P൴� GHYOHWH� GX\XODQ� J�YHQOH�� YHUJ൴� |GHPH�
N�OW�U�Q�Q� GH÷൴úW൴U൴OPHV൴QH� ED÷OÕGÕU�� hONHQ൴Q�� WRSOXPXQ� N�OW�U�QGH� YHUJ൴OHU൴Q�
|GHQPHV൴Q൴Q� HQ� GR÷UX� GDYUDQÕú� E൴o൴P൴� ROGX÷X� \HUOHúP൴úVH�� E൴UH\OHU൴Q� DOGDWPD�
GDYUDQÕúÕQÕ�HQJHOOH\HQ�H\OHPOHUGHQ��YHUJ൴�D൵Õ��YHUJ൴�൴GDUHV൴��GHYOHW�NDoÕQÕ\RUVD�
YHUJ൴�NDoÕUPD�GDYUDQÕúÕ�D]DOÕU��%൴UH\�WDUDIÕQGDQ�DOJÕODQDQ�Hú൴WV൴]O൴N�RUWDGDQ�NDONDU��
Hú൴WO൴N� G�ú�QFHV൴� \D\JÕQODúÕU� �$OP�� ������ �������� %X� QHGHQOH� YHUJ൴� |GHPHGH�
NDoÕUPDGD�YHUJ൴�N�OW�U�Q�Q�SD\Õ�E�\�NW�U��âÕQNǌQÕHQơ��������������

$KODN൴�QRUPODUÕ�NDSVD\DQ�N�OW�U�൴OH�YHUJ൴\H�J|Q�OO��X\XP�DUDVÕQGD�oRN�|QHPO൴�E൴U�
HWN൴OHú൴P�YDUGÕU��$NWDQ�������������%X�QHGHQOH�N�OW�U�IDUNOÕOÕ÷ÕQD�VDK൴S�'DQ൴PDUND�
YH� 7�UN൴\H¶GH� YHUJ൴� JHO൴UOHU൴Q൴Q� *6<+¶GHN൴� SD\Õ� GD� GH÷൴úHFHNW൴U�� 7DEOR� �¶WH�
7�UN൴\H�YH�'DQ൴PDUND¶QÕQ�YHUJ൴�JHO൴UOHU൴Q൴Q�*6<+¶GHN൴�SD\Õ�J|VWHU൴OPHNWHG൴U��
'DQ൴PDUND¶QÕQ�YHUJ൴�JHO൴UOHU൴�SD\ÕQÕQ�7�UN൴\H¶GHQ�����������\ÕOODUÕQGD���NDWWDQ�
ID]OD�ROGX÷X�J|U�OPHNWHG൴U�

7DEOR����7�UN൴\H�YH�'DQ൴PDUND¶GD�9HUJ൴�*HO൴UOHU൴Q൴Q�*6<+¶GHN൴�3D\Õ����

hONHOHU���<ÕOODU ���� ���� ���� ���� ���� ���� ���� ����

'DQ൴PDUND ���� ���� ���� ���� ���� ���� ���� ��
7�UN൴\H ���� ���� ���� ���� ���� ���� ���� ����

.D\QDN��'DQ൴PDUND��KWWSV���ZZZ�RHFG�RUJ�WD[�UHYHQXH�VWDW൴VW൴FV��������[�
KWP��������������7�UN൴\H��KWWS���ZZZ�J൴E�JRY�WU�I൴OHDGP൴Q�XVHUBXSORDG�9,�

*%*��KWP�������������

9HUJ൴� N�OW�U� HQGHNV൴� 'DQ൴PDUND¶GD� \�NVHN� G�]H\GH� ൴NHQ�� 7�UN൴\H¶GH� RUWD�
G�ú�N� G�]H\GHG൴U�� 9HUJ൴� N�OW�U� G�]H\൴Q൴Q� HWN൴V൴� YHUJ൴� JHO൴UOHU൴QGH� NHQG൴Q൴�
J|VWHUPHNWHG൴U�� 'DQ൴PDUND¶QÕQ� YHUJ൴� JHO൴UOHU൴Q൴Q� *6<+¶GHN൴� SD\Õ� ����������
G|QHP൴QGH�7�UN൴\H¶Q൴Q�YHUJ൴�JHO൴UOHU൴�SD\ÕQÕQ���NDWÕQGDQ�ID]ODGÕU��9HUJ൴�JHO൴UOHU൴�
SD\ÕQÕQ�\�NVHNO൴÷൴Q൴�WHN�EDúÕQD�YHUJ൴�N�OW�U��DoÕNOD\DPDVD�GD�EXQGD�|QHPO൴�E൴U�
HWN൴\H�VDK൴SW൴U��

6218d�
9HUJ൴Q൴Q� J|Q�OO�� RODUDN� HNV൴NV൴]� YH� ]DPDQÕQGD� |GHQPHV൴QGH� R� �ONHQ൴Q� YHUJ൴�
N�OW�U��HWN൴O൴G൴U��9HUJ൴�N�OW�U���R��ONHQ൴Q�YHUJ൴�V൴VWHP൴��N�OW�U���P�NHOOHI���YHUJ൴�
൴GDUHV൴���GHYOHW�DUDVÕQGDN൴�൴OHW൴ú൴P൴�NDSVD\DQ�WXWXP�YH�GDYUDQÕúODUÕQ�E�W�Q�G�U��
9HUJ൴� N�OW�U�� H÷൴W൴P� V൴VWHP൴�� �ONHQ൴Q� JHO൴úP൴úO൴N� G�]H\൴�� VRV\DO� VWDW�V��� YHUJ൴�
൴ONHOHU൴�YH�YHUJ൴\H�൴O൴úN൴Q�P�NHOOHI൴Q�E൴O൴QF൴��P�NHOOHÀH�YHUJ൴�൴GDUHV൴�DUDVÕQGDN൴�
൴O൴úN൴GHQ�HWN൴OHQPHNWHG൴U��
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9HUJ൴�V൴VWHP൴��ONHOHU�DUDVÕQGD�X\XPODúWÕUÕOVD�GD�N�OW�U�KHU��ONHGH� IDUNOÕGÕU��%X�
\|Q�\OH� YHUJ൴� N�OW�U�� V�UHNO൴� E൴U� GH÷൴ú൴P� ൴o൴QGHG൴U�� 9HUJ൴� N�OW�U�� IDUNOÕ� RODQ�
'DQ൴PDUND� YH�7�UN൴\H� ൴o൴Q� ���������� G|QHP൴� YHU൴OHU൴� �]HU൴QGHQ� YHUJ൴� N�OW�U�
HQGHNV൴� KHVDSODQPÕú� YH� YHUJ൴� JHO൴UOHU൴� SD\Õ� ൴OH� NDUúÕODúWÕUÕOPÕúWÕU�� 9HUJ൴� N�OW�U�
HQGHNV൴� KHVDSODPDVÕQGD� N൴ú൴� EDúÕQD� *6<+�� �ONHGHN൴� ൴VW൴KGDP� G�]H\൴��$U�*H�
KDUFDPDODUÕ�SD\Õ��H÷൴W൴P�KDUFDPDODUÕ���Q൴YHUV൴WH�PH]XQODUÕ��*൴Q൴�NDWVD\ÕVÕ��RUWD�
VÕQÕI� JHO൴U� G�]H\൴�� K�N�PHW� HWN൴QO൴N� HQGHNV൴�� UHJ�ODV\RQ� NDO൴WH� HQGHNV൴�� YHUJ൴�
JHO൴UOHU൴�� \ROVX]OXN� HQGHNV൴�� R\ODPD\D� NDWÕOÕP�� GHPRNUDV൴� HQGHNV൴�� ൴ú� \DSPD�
|]J�UO�÷�� YHU൴OHU൴� NXOODQÕOPÕúWÕU�� gQFHO൴NOH� KHU� J|VWHUJH� ൴o൴Q� PDNV൴PXP� ±�
P൴Q൴PXP� YH� JHUoHN� GH÷HUOHU� EHO൴UOHQP൴ú�� ൴QG൴UJHQP൴ú� HQGHNV� GH÷HU൴� WHVS൴W�
HG൴OP൴ú��VRQUD�YHUJ൴�N�OW�U�HQGHNV൴�DU൴WPHW൴N�RUWDODPD�NXOODQÕODUDN�KHVDSODQPÕúWÕU�

9HUJ൴�N�OW�U�HQGHNV൴�\�NVHN�RODQ�'DQ൴PDUND¶GD�YHUJ൴�JHO൴UOHU൴Q൴Q�JD\U൴�VDI൴�\XUW�
൴o൴�KDVÕOD�൴o൴QGHN൴�SD\Õ�\�NVHNW൴U��9HUJ൴�N�OW�U�HQGHNV൴�G�ú�N���RUWD�RODQ�7�UN൴\H¶GH�
൴VH� YHUJ൴� JHO൴UOHU൴� SD\ÕQÕQ� G�ú�N� ROGX÷X� WHVS൴W� HG൴OP൴úW൴U�� 'DQ൴PDUND¶GD� YHUJ൴�
N�OW�U�HQGHNV൴�7�UN൴\H¶GHQ�RUWDODPD�E൴U�EXoXN�NDW�ID]OD�൴NHQ��YHUJ൴�JHO൴UOHU൴Q൴Q�
SD\Õ�൴N൴�NDWWDQ�\�NVHNW൴U��

9HUJ൴� N�OW�U� HQGHNV൴� KHVDSODQÕUNHQ� \DWÕUÕP� KDUFDPDODUÕQÕQ�P൴OO൴� JHO൴U� ൴o൴QGHN൴�
SD\Õ��VDQD\൴GH�൴VW൴KGDP�HG൴OHQOHU൴Q�RUDQÕ�J|VWHUJHOHUH�HNOHQPHO൴G൴U��9HUJ൴�N�OW�U��
YH� YHUJ൴� N�OW�U� HQGHNV൴� ൴OH� YHUJ൴� WDKDNNXN�WDKV൴O� RUDQODUÕ�� E�WoH� DoÕ÷Õ�� GHYOHW�
ERUoODQPDVÕ��YHUJ൴�\�N��DUDVÕQGDN൴�HWN൴OHú൴PH�EDNÕOPDOÕGÕU��$\UÕFD�'DQ൴PDUND¶GDN൴�
7�UNOHU� ൴OH�7�UN൴\H¶GHN൴�P�NHOOHÀHU൴Q�N�OW�UHO� IDUNOÕOÕNODUÕQÕQ�YHUJ൴\൴�DOJÕODPD�
E൴o൴POHU൴Q൴�QDVÕO�HWN൴OHG൴÷൴�DQNHW�YH\D�GHQH\�\ROX\OD�൴QFHOHQPHO൴G൴U�

.$<1$.d$
$NWDQ�� &�� &�� ��������9HUJ৻� 3V৻NRORM৻V৻Q৻Q� 7HPHOOHU৻� YH� 9HUJ৻� $KODNÕ�� d൴PHQWR�
(QG�VWU൴V൴�øúYHUHQOHU൴�6HQG൴NDVÕ��&������6�����������

$OP��-��	�*RPH]��-��/����������6RF৻DO�&DS৻WDO�DQG�7D[�0RUDOH�৻Q�6SD৻Q��(FRQRP൴F�
$QDO\V൴V�	�3RO൴F\��9RO������1R�����������

$OP��-����������:KDW�0RW৻YDWHV�7D[�&RPSO৻DQFH"��-RXUQDO�RI�(FRQRP൴F�6XUYH\��
9RO������1�����������

$OP��-��	�7RUJOHU��%����������&XOWXUH�'৻ৼHUHQFHV�DQG�7D[�0RUDOH�৻Q�7KH�8Q৻WHG�
6WDWHV�DQG�৻Q�(XURSH��-RXUQDO�RI�(FRQRP൴F�3V\FKRORJ\��9RO��������������

$U൴HO\��'����������'�U�VW�2OPDPDQÕQ�$UGÕQGDN৻��'�U�VW�*HUoHN����+HN൴PR÷OX�
*�O��$��dHY����øVWDQEXO��2SW൴P൴VW�<D\ÕQHY൴�

$\DV��,��	�6DUXo��1��7����������9HUJ৻�.�OW�U��YH�9HUJ৻�$KODNÕ��øWDO\D���7�UN൴\H��
$.h�øø%)�'HUJ൴V൴��&��;9,,��6�������������
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%DNÕUWDú��'����������.XUXPVDO�øNW৻VDW�3HUVSHNW৻I৻QGHQ�9HUJ৻�.�OW�U��YH�(NRQRP৻N�
*HO৻úPH��7HRU৻�YH�8\JXODPD��'RNX]�(\O�O�hQ൴YHUV൴WHV൴�6RV\DO�%൴O൴POHU�(QVW൴W�V��
<D\ÕQODQPDPÕú�'RNWRUD�7H]൴��ø]P൴U�

%URVQDQ�� 6�� )��� 	� :DDO�� )�� %�� 0�� �������� $� &URVV�6SHF৻HV� 3HUVSHFW৻YH� RQ�
WKH� 6HOI৻VKQHVV� $[৻RP�� ³(FRQRP൴F� 0DQ´� ൴Q� &URVV�&XOWXUDO� 3HUVSHFW൴YH��
%HKDY൴RUDO� ([SHU൴PHQWV� ൴Q� ��� 6PDOO�6FDOH� 6RF൴HW൴HV´�� %HKDYÕRUDO� DQG� %UD൴Q�
6F൴HQFHV�� �dHYU൴P൴o൴��� KWWSV���ZZZ�HFRQ�X]K�FK�GDP�MFU�൵൵൵൵���������I�
���������GH���� ���� +HQU൴FKBHWBDOB൴QB%%6B� 'HFB���SGI�� �(U൴ú൴P� 7DU൴K൴�� ���
0D\ÕV�������

&DQED\��7��	�*�QHú��d����������9HUJ৻\H�8\XPXQX�%HO৻UOH\HQ�%৻U�)DNW|U�2ODUDN�
9HUJ৻�.�OW�U���&HODO�%D\DU�hQ൴YHUV൴WHV൴�6RV\DO�%൴O൴POHU�'HUJ൴V൴��&�����6�����������

&DSRUDHO��/��5�� ��������3V\FKRORJ\�DQG�*URXSV�DW� WKH�-XQFW৻RQ�RI�*HQHV�DQG�
&XOWXUH��³(FRQRP൴F�0DQ´�൴Q�&URVV�&XOWXUDO�3HUVSHFW൴YH��%HKDY൴RUDO�([SHU൴PHQWV�
൴Q����6PDOO�6FDOH�6RF൴HW൴HV´��%HKDYÕRUDO�DQG�%UD൴Q�6F൴HQFHV��KWWSV���ZZZ�HFRQ�
X]K�FK�GDP�MFU�൵൵൵൵���������I����������GH������+HQU൴FKBHWB�DOB�൴QB%%6B�
'HFB���SGI���(U൴ú൴P�7DU൴K൴�����0D\ÕV�������

(XURVWDW�� *൴Q൴� &RH൵൴F൴HQW�� KWWSV���HF�HXURSD�HX�HXURVWDW�WJP�WDEOH�� GR"WDE �
WDEOH	৻Q৻W �	ODQJXDJH � HQ	SFRGH WHVV৻���	SOXJ৻Q ��� �(U൴ú൴P� 7DU൴K൴�� ���
1൴VDQ�������

(XURVWDW�� *RYHUQPHQW� )൴QDQFH� 6WDW൴VW൴FV� 7DEOH�� KWWSV���HF�HXURSD�� HX�HXURVWDW��
ZHE�JRYHUQPHQW�I৻QDQFH�VWDW৻VW৻FV�GDWD���(U൴ú൴P�7DU൴K൴�����1൴VDQ�������

*HO൴U� øGDUHV൴� %DúNDQOÕ÷Õ�� %�WoH� *HO൴UOHU൴� ������������� KWWS���ZZZ�J৻E�JRY�WU��
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