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$NDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�úΩK���$]ΩUED\FDQ

$oDU V|]OԥU� PDNXO\DU�\ÕUÕWT��WRUOX�TLúDQÕQ�UHTPDWRJHQ�TRSPDVÕ��LQYHUWHG�,/0�SHHOLQJ��VSHNWUDO�RSWLN�NRKHUHQV
WRPRTUD¿\D�

0DNXO\DU�\ÕUWÕT�QԥWLFԥVLQGԥ�PH\GDQD�oÕ[DQ�WRUOX�TLúDQÕQ�UHTPDWRJHQ�TRSPDODUÕ�GDKD�oR[�\�NVԥN�PLRSL\D�
]DPDQÕ�TH\G�ROXQXU�>����@��%HOԥ�KDOODUGD�X]XQ�P�GGԥW�PDNXO\DU�SORPEODPD�Yԥ�VNOHUDO�VLUNO\DM�WH[QLNDVÕ�VWDQGDUW�
P�DOLFԥ�WDNWLNDVÕ�NLPL�TԥEXO�HGLOPLú�Yԥ�H\QL�]DPDQGD�PDNXODQÕQ�DQDWRPLN�VWUXNWXUXQX�TL\PԥWOԥQGLUPԥN�oR[
oԥWLQ� ROPXúGXU� >��� �@��/DNLQ�SDUV� SODQD�YLWUHNWRPL\D�� VLOLNRQ�\D÷Õ� LQ\HNVL\DVÕ� Yԥ�GDKD� VRQUD�GD[LOL� K�GXGL
PHPEUDQÕQ�VR\XOPDVÕQÕQ��,/0��LQWHUQDO�OLPLWLQJ�PHPEUDQH�SHHOLQJ��WԥWELTL�QԥWLFԥOԥULQ�\D[úÕODúPDVÕQD�N|PԥN�
HWPLúGLU�>����@�
,QYHUWHG�,/0�SHHOLQJ WH[QLNDVÕ� LVԥ� LON�GԥIԥ������FX� LOGԥ�0LFKDOHZVND�Yԥ�ԥPԥNGDúODUÕ� WԥUԥ¿QGԥQ�PLRSLN�YԥJ

E|\�N�|Oo�O��LGLRSDWLN�PDNXO\DU�\ÕUWÕTODUÕQ�P�DOLFԥVLQGԥ�WԥVYLU�HGLOPLúGLU�>�@��%X�WH[QLND�]DPDQÕ�GD[LOL�KXGXGL�
PHPEUDQÕQ� ELU� KLVVԥVL�PDNXO\DU� \ÕUWÕ÷ÕQ� NԥQDUÕQGD� VD[ODQÕOÕU� Yԥ� DOÕQDQ� ÀHS�PDNXO\DU� \ÕUWÕ÷ÕQ� LoԥULVLQԥ� GR÷UX�
oHYULOLU�>�@��0�ԥOOLÀԥULQ�EX�LQQRYDWLY�FԥUUDKL�WDNWLND�QԥWLFԥVLQGԥ�E|\�N�|Oo�O��PDNXO\DU�\ÕUWÕTODUÕQ�WDP�DQDWRPLN�
TDSDQPDVÕ�����KDOODUGD�ԥOGԥ�HWPLúOԥU��9LWUHNWRPL\D�Yԥ�NODVVLN�,/0�SLOLQT�LOԥ�EX�QԥWLFԥ�VDGԥFԥ�����WԥúNLO�HGLU�
>�@��<DWURJHQ� WUDYPDQÕQ� D]DOGÕOPDVÕ� �o�Q�0LFKDOHZVND� Yԥ� ԥPԥNGDúODUÕ� WHPSRUDO LQYHUWHG� ,/0� SHHOLQJ�L� GDKD�
PԥTVԥGԥX\÷XQ� KHVDE� HGLUOԥU� >��@�� 0DNXODQÕQ� SRVWRSHUDWLY� DQDWRPLN� Yԥ]L\\ԥWLQL� TL\PԥWOԥQGLUPԥN� �o�Q� RSWLN�
NRKHUUHQW� WRPRTUD¿\DGDQ� �2.7��� IXQNVLRQDO� VWDWXVX� TL\PԥWOԥQGLUPԥN� �o�Q� LVԥ� PLNURSHULPHWUL\DGDQ� LVWLIDGԥ
ROXQXU�>��@�

7ԥTGLP� HWGL\LPL]� LúGԥ� ����������FL� LOOԥUGԥ� DNDG�� =ԥULIԥ� ԤOL\HYD� DGÕQD� 0LOOL� 2IWDOPRORJL\D� 0ԥUNԥ]LQLQ�
ùԥNԥUOL�GLDEHWLQ�J|]�IԥVDGODUÕ�ú|EԥVLQGԥ�PDNXO\DU�\ÕUWÕT�QԥWLFԥVLQGԥ�\DUDQPÕú�WRUOX�TLúD�UHTPDWRJHQ�TRSPDVÕ�LOԥ
ԥPԥOL\\DW�ROXQPXú���J|]Gԥ����JDXJH�SDUV�SODQD�YLWUHNWRPL\D�LOԥ LQYHUWHG�,/0�SHHOLQJ�WH[QLNDVÕQÕQ�HIIHNWLYOL\LJ
WԥKOLO�ROXQPXúGXU�

0DNXODQÕQ�SUH��Yԥ�SRVWRSHUDWLY�DQDWRPLN�VWDWXVX�&LUUXV�+'�6SHFWUDO�2.7�FLKD]ÕÕQ� �&DUO�=HLVV��$OPDQL\D�
N|Pԥ\L�LOԥ�TL\PԥWOԥQGLULOPLúGLU��ԤPԥOL\\DW����SRUWOX����JDXJH�WUDQVNRQ\XQNWLYDO�SDUV�SODQD�YLWUHNWRPL\D���PXPL
Yԥ�\D�\HUOL�DQHVWH]L\D�DOWÕQGD�DSDUÕOPÕú��GD[LOL�KXGXGL�PHPEUDQÕQ�ER\DQPDVÕ��o�Q�0HPEUDQH�%OXH�'XDO�Yԥ�,/0
%OXH�'25&��+ROODQGL\D��ER\DVÕ��PHPEUDQÕQ�VR\XOPDVÕ��o�Q�(FNDUGW�(QG�*ULSSLQJ�SLQVHWL��'25&��+ROODQGL\D�
LVWLIDGԥ�ROXQPXúGXU��3LOLQT�]DPDQÕ�WRUOX�TLúD�ER\DQGÕTGDQ�VRQUD�SHUÀXRURGHNDOLQ�DOWÕQGD�PDNXO\DU�\ÕUWÕTGDQ����
GLVN�GLDPHWUGԥQ���GLVN�GLDPHWU�PԥVDIԥ\ԥ�TԥGԥU�SDUDIRYHDO�VDKԥGԥ�GD[LOL�K�GXGL�PHPEUDQ��]ԥULQGԥ�\ÕUWÕT�\DUDGÕOÕU��
VRQUD�SLQVHW� LOԥ�SHULIRYHDO�VDKԥ\ԥ�GR÷UX�VLUNXO\DU�PDQHYU� LOԥ�SLOLQT�DSDUÕOÕU�Yԥ�PDNXO\DU�\ÕUWÕ÷ÕQ� WDP�NԥQDUÕQD
oDWPDPDT�úԥUWL� LOԥ�GD[LOL�K�GXGL�PHPEUDQ�ÀHSL� VD[ODQÕOÕU�� DOÕQDQ��]�\ԥEԥQ]ԥU� IRUPDOÕ�ÀHS�NԥQDUODUÕ�SLQVHW� LOԥ
PDNXO\DU�\ÕUWÕ÷ÕQ�GD[LOLQԥ�GR÷UX�oHYULOLU��ԤPԥOL\\DWÕQ�VRQXQGD�HQGRWDPSRQDGD�NLPL�TD]��SHUÀ�RURSURSDQ�Yԥ�\D�
VXOIXU�KHNVDÀ�RULG��Yԥ�VLOLNRQ�\D÷Õ�LVWLIDGԥ�ROXQPXúGXU��

.OLQLNL�KDO����;ԥVWԥ�%�3���TDGÕQ�����\DúÕQGD��VRQ���LOGԥ�VRO�J|]�Q�Q�J|UPԥVLQLQ�NԥVNLQ�]ԥLÀԥPԥVL�úLND\ԥWL�LOԥ
P�UDFLԥW�HWPLúGLU��0�D\LQԥ�]DPDQÕ��9LV�2' �����NRUUHNVL\D�LOԥ���9LV�26 J|]�|Q�QGԥ�ԥO�KԥUԥNԥWL��2IWDOPRVNRSL\D�
]DPDQÕ�VD÷�J|]Gԥ�PLRSLN�IXQGXV�Yԥ�PԥUNԥ]L�[RULRUHWLQDO�DWUR¿\D��VRO�J|]Gԥ�LVԥ�PDNXODGD�JHQLú�|Oo�O��\ÕUWÕT�Yԥ
WRUOX�TLúDQÕQ�N|KQԥ�UHTPDWRJHQ�TRSPDVÕ�TH\G�ROXQXU��6RO�J|]Gԥ�WRUOX�TLúDQÕQ�SHULIHUL\DVÕQÕQ�P�D\LQԥVL�]DPDQÕ�
ԥODYԥ�\ÕUWÕTODU�TH\G�ROXQPXU��úԥN�����VROGD���

2.7�P�D\LQԥVLQGԥ�VRO�J|]Gԥ�PDNXO\DU�\ÕUWÕT�������ȝP���WRUOX�TLúDQÕQ�VHQVRU�TDWÕQÕQ�TRSPDVÕ��WRUOX�TLúDQÕQ
TDWODUÕQÕQ�VHSDUDVL\DVÕ��WRUOX�TLúD�TDWODUÕQGD�NLVWR]�VDKԥOԥU��IRWRUHVHSWRUODUÕQ�GDO÷DúԥNLOOL�\HUOԥúPԥVL�TH\G�ROXQXU�
�úԥN����VD÷GD��
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ùԥN�1� 6ROGD � ;ԥVWԥQLQ VRO J|]�Q�Q ԥPԥOL\\DWGDQ ԥYYԥO J|U�QW�V�� VD÷GD ± SUHRSHUDWLY 2.7�

;ԥVWԥQLQ� VRO� J|]�QGԥ� ��� JDXJH� SDUV� SODQD� YLWUHNWRPL\D�� ,QYHUWHG� ,/0� SHHOLQJ� Yԥ� VLOLNRQ� \D÷Õ� ������ FVW�J
WDPSRQDGDVÕ� ԥPԥOL\\DWÕ� DSDUÕOPÕúGÕU��ԤPԥOL\\DWGDQ� VRQUD� WRUOX�TLúDQÕQ�DQDWRPLN�\HULQԥ�RWXUPDVÕ�Yԥ�PDNXO\DU�
\ÕUWÕ÷ÕQ�ED÷ODQPDVÕ�P�úDKLGԥ�ROXQPXúGXU��6RO�J|]�Q�J|UPԥ�LWLOL\L�ԥPԥOL\\DWGDQ���KԥIWԥ�VRQUD���������Yԥ���D\�VRQUD
�����ROPXúGXU��;ԥVWԥGԥ�ԥPԥOL\\DWGDQ���D\�VRQUD�2.7�P�D\LQԥVL�DSDUÕOPÕúGÕU��úԥN�����2.7�P�D\LQԥVLQԥ�ԥVDVԥQ�
[ԥVWԥGԥ�PDNXO\DU�\ÕUWÕ÷ÕQ�WDP�ED÷ODQPDVÕ��ODNLQ�HOOLSVRLG�Yԥ�NROEDFÕTODUÕQ�TDUúÕOÕTOÕ�ED÷ODQPD�]RQDODUÕQÕQ�TH\UL�
G�]J�Q�\HUOԥúPԥVL�TH\G�ROXQPXúGXU�

  
ùԥN� 2� ԤPԥOL\\DWGDQ � D\ VRQUD J|] GLEL (VROGD) Yԥ 2.7 (VD÷GD)

.OLQLNL�KDO����;ԥVWԥ�$�5���TDGÕQ�����\DúÕQGD��VRO�J|]Gԥ�J|UPԥQLQ�VRQ���J�QGԥ�]ԥLÀԥPԥVL�úLND\ԥWL�LOԥ�P�UDFLԥW�
HWPLúGLU��0�D\LQԥ�]DPDQÕ��9LV�2' �����NRUUHNVL\D�LOԥ���9LV�26 ������*|]�GLELQLQ�P�D\LQԥVL�]DPDQÕ�VRO�J|]Gԥ
WRUOX�TLúDQÕQ�UHTPDWRJHQ�TRSPDVÕ�Yԥ�PDNXO\DU�\ÕUWÕT�TH\G�ROXQXU��7RUOX�TLúDQÕQ�SHULIHUL\DVÕQÕQ�P�D\LQԥVL�]DPDQÕ�
ԥODYԥ�\ÕUWÕTODU�TH\G�ROXQPXU��úԥN������2.7�P�D\LQԥVL�]DPDQÕ�VRO�J|]Gԥ�PDNXODGD�\ÕUWÕT������ȝP��WRUOX�TLúDQÕQ�
VHQVRU�TDWÕQÕQ�TRSPDVÕ��LQWUDUHWLQDO�TDWODUÕQ�VHSDUDVL\DVÕ�Yԥ�WRUOX�TLúDQÕQ�TDWODUÕ�DUDVÕQGD�NLVWR]�VDKԥOԥU�TH\G�ROXQXU�

  
ùԥN� 3� 6RO J|]�Q SUHRSHUDWLY Yԥ ԥPԥOL\\DWGDQ 3 D\ VRQUD IXQGXV � IRWR

;ԥVWԥQLQ�VRO�J|]�QGԥ����JDXJH�SDUV�SODQD�YLWUHNWRPL\D��,QYHUWHG�,/0�SHHOLQJ��Yԥ�TD]�WDPSRQDGDVÕ������OL
6)���ԥPԥOL\\DWÕ�DSDUÕOPÕúGÕU��&ԥUUDKL\\ԥ�ԥPԥOL\\DWÕQGDQ�VRQUD�WRUOX�TLúD�DQDWRPLN�\HULQԥ�RWXUPDVÕ�Yԥ�PDNXO\DU�
\ÕUWÕ÷ÕQ�WDP�ED÷ODQPDVÕ�TH\G�ROXQPXúGXU��*|UPԥ�LWLOL\L����J�Q�VRQUD������ԥ����D\�VRQUD������\ԥ�EԥUDEԥU�ROPXúGXU�
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ԤPԥOL\\DWGDQ���D\�VRQUD�2.7�P�D\LQԥVLQGԥ�PDNXO\DU�\ÕUWÕ÷ÕQ�WDP�ED÷ODQPDVÕ��HOOLSVRLG�TDWÕQÕQ�Yԥ�NROEDFÕTODUÕQ�
TDUúÕOÕTOÕ�ED÷ODQPD�]RQDODUÕQÕQ�TH\UL�G�]J�Q�\HUOԥúPԥVL�TH\G�ROXQXU��úԥN�����

.OLQLNL�KDO����;ԥVWԥ�0�ø���NLúL�����\DúÕQGD��KԥU� LNL�J|]�QGԥ�VRQ���D\GD�TL]DUWÕ��D÷UÕ�� VRO�J|]�QGԥ�J|UPԥQLQ
NԥVNLQ�]ԥLÀԥPԥVL�Yԥ�GԥULGԥ� VÕ]DQDTODUÕQ�ROPDVÕ� úLND\ԥWOԥUL� LOԥ�P�UDFLԥW� HWPLúGLU��0�D\LQԥ�QԥWLFԥVLQGԥ�]DPDQÕ�
9LV�2' �����9LV�26 ������;ԥVWԥGԥ�DSDUÕODQ� LONLQ�2.7�P�D\LQԥVLQԥ�ԥVDVԥQ� VD÷�J|]� IRWRUHVHSWRU�TDWÕQGD�FX]L
Gԥ\LúLNOLN��VRO�J|]�QGԥ�LVԥ�PDNXODGD�\ÕUWÕT�������ȝP���IRWRUHVHSWRU�TDWÕQÕQ�GDO÷DúԥNLOOL�\HUOԥúPԥVL�� LQWUDUHWLQDO
TDWODUGD�VHSDUDVL\D�Yԥ�NLVWR]�VDKԥOԥU�TH\G�ROXQXU��úԥN�����

  
ùԥN� �� ԤPԥOL\\DWGDQ |QFԥ DSDUÕOPÕú IXQGXV (VROGD) Yԥ 2.7 (VD÷GD)

5HYPDWRORTXQ� NRQVXOWDVL\DVÕQGDQ� VRQUD� [ԥVWԥ\ԥ� %HKoHW� [ԥVWԥOL\L� Yԥ� 26�PDNXO\DU� \ÕUWÕT� ������ ȝP�
GLDTQR]X�TR\XOPXú�Yԥ�P�DOLFԥ�XYHLW�P�Wԥ[ԥVVLVL�WԥUԥ¿QGԥQ�GDYDP�HWGLULOPLúGLU����D\�VRQUD�[ԥVWԥ�VD÷�J|]�QGԥ
J|UPԥQLQ�]ԥLÀԥPԥVL�LOԥ�\HQLGԥQ�P�UDFLԥW�HWPLúGLU��*|UPԥ�LWLOL\L�VD÷�J|]Gԥ������ԥ��VRO�J|]Gԥ������ԥ�EԥUDEԥU�
ROPXúGXU��2.7�P�D\LQԥVLQԥ�ԥVDVԥQ�VD÷�J|]Gԥ�PDNXO\DU�\ÕUWÕT������ȝP���UHWLQDQÕQ�VHQVRU�TDWÕQÕQ�TRSPDVÕ�
WRUOX� TLúDQÕQ� TDWODUÕQÕQ� VHSDUDVL\DVÕ�� UHWLQD� TDWODUÕ� DUDVÕQGD� NLVWR]� VDKԥOԥU�� VRO� J|]�QGԥ� LVԥ�PDNXODGD� \ÕUWÕT
������ȝP���IRWRUHVHSWRU�TDWÕQÕQ�GDO÷DúԥNLOOL�\HUOԥúPԥVL��LQWUDUHWLQDO�TDWODUGD�VHSDUDVL\D�Yԥ�NLVWR]�VDKԥOԥU�TH\G�
ROXQPXúGXU��úԥN�����

;ԥVWԥ\ԥ�VD÷�J|]Gԥ�WRUOX�TLúDQÕQ�UHTPDWRJHQ�TRSPDVÕ�Yԥ�PDNXO\DU�\ÕUWÕT�GLDTQR]X�TR\XOPXú��KԥU�LNL�J|]�Q�
SHULIHUL\DVÕQÕQ�P�D\LQԥVL�]DPDQÕ�ԥODYԥ�\ÕUWÕTODU�TH\G�ROXQPDPÕúGÕU��;ԥVWԥQLQ�VD÷�J|]�QGԥ����JDXJH�SDUV�SODQD�
YLWUHNWRPL\D�� LQYHUWHG� ,/0� SHHOLQJ�� Yԥ� TD]� WDPSRQDGDVÕ� �����OL� &�)��� ԥPԥOL\\DWÕ� DSDUÕOPÕúGÕU�� &ԥUUDKL\\ԥ
ԥPԥOL\\DWÕQGDQ�VRQUD� WRUOX�TLúDQÕQ�\HULQԥ�RWXUPDVÕ�Yԥ�PDNXO\DU�\ÕUWÕ÷ÕQ�ED÷ODQPDVÕ�P�úDKLGԥ�HGLOPLúGLU����D\�
VRQUD�J|UPԥ�LWLOL\L�VD÷GD������VROGD���������D\�VRQUD�VD÷GD������VROGD�����ROPXúGXU��ԤPԥOL\\DWGDQ���D\�VRQUD�2.7�
P�D\LQԥVLQGԥ�VD÷�J|]Gԥ�PDNXOD�\ÕUWÕ÷Õ�ED÷ODQPÕú��ODNLQ�HOOLSVRLG�Yԥ�NROEDFÕTODUÕQ�TDUúÕOÕTOÕ�ED÷ODQPD�]RQDODUÕQÕQ�
TH\UL�G�]J�Q�\HUOԥúPԥVL�TH\G�ROXQXU��úԥN�����

  
ùԥN� �� 6D÷ J|]�Q ԥPԥOL\\DWGDQ 1 D\ VRQUD IXQGXV (VROGD) Yԥ 2.7 (VD÷GD)

0�]DNLUԥ
'D[LOL�K�GXGL�PHPEUDQÕQ�VR\XOPDVÕ�PDNXO\DU�\ÕUWÕT�FԥUUDKL\\ԥVLQLQ�ԥVDV�HOHPHQWLGLU�Yԥ�ԥNVԥU�KDOODUGD�PDNXOD�

\ÕUWÕ÷ÕQÕQ�ED÷ODQPDVÕQÕ�WԥPLQ�HGLU��/DNLQ�Eԥ]L�D÷ÕUODúPÕú�KDOODUGD��R�F�POԥGԥQ��E|\�N�GLDPHWUOL�\ÕUWÕTODU�Yԥ�\�NVԥN�
PLRSL\DOÕ� J|]OԥUGԥ� VDGԥ�PHPEUDQ� VR\XOPDVÕ� KHo� Gԥ� KԥPLúԥ� \ÕUWÕ÷ÕQ� ED÷ODQPDVÕQÕ� WԥPLQ� HWPLU�� %HOԥ� KDOODUGD�
ԥPԥOL\\DW�QԥWLFԥOԥULQL�\D[úÕODúGÕUPDT�PԥTVԥGL�LOԥ�0LFKDOHZVND�Yԥ�ԥPԥNGDúODUÕ�WԥUԥ¿QGԥQ�LQYHUWHG�,/0�SHHOLQJ�
WH[QLNDVÕ�WԥNOLI�HGLOPLúGLU�>��@�
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'D[LOL� K�GXGL�PHPEUDQ�0�OOHU� K�FH\UԥOԥULQLQ� D\DTFÕTODUÕ� WԥUԥ¿QGԥQ� WԥúNLO� ROXQPXú� ED]DO�PHPEUDQGDQ�
LEDUԥW�ROXE�PDNXO\DU�\ÕUWÕ÷ÕQ�GD[LOLQGԥ�TOLDO�K�FH\UԥOԥULQ�\DUDQPDVÕQÕ� LQGXNVL\D�HGLU�Yԥ�QԥWLFԥGԥ�PDNXO\DU�
\ÕUWÕ÷ÕQ� WDP�ED÷ODQPDVÕ� EDú� YHULU��'D[LOL� K�GXGL�PHPEUDQ�KԥP�Gԥ� WR[XPD�SUROLIHUDVL\DVÕ� �o�Q� VNHOHW� UROX�
R\QD\ÕU�Yԥ�QԥWLFԥGԥ�K�FH\UԥOԥULQ�EԥUSD�ROPDVÕQD��SRVWRSHUDWLY�DQDWRPLN�Yԥ�IXQNVLRQDO�QԥWLFԥOԥULQ�\D[úÕODúPDVÕQD
LPNDQ�YHULU�>��@��6DVDNL�Yԥ�ԥPԥNGDúODUÕ�WԥUԥ¿QGԥQ�DSDUÕODQ�DUDúGÕUPDODUD�J|Uԥ��PDNXO\DU�\ÕUWÕT�LOԥ�P�úDKLGԥ
ROXQDQ� WRUOX�TLúD� UHTPDWRJHQ�TRSPDODUÕQGD�SDUV�SODQD�YLWUHNWRPL\DQÕQ� LQYHUWHG� ,/0�SHHOLQJ LOԥ�DSDUÕOPDVÕ�J
P�DOLFԥQLQ�QԥWLFԥOԥULQLQ�VDGԥ ,/0�SHHOLQJ�LOԥ�DSDUÕODQ�P�DOLFԥ�QԥWLFԥOԥULQԥ�J|Uԥ�GDKD��VW�QG�U��0�ԥOOLÀԥULQ
¿NULQFԥ� LQYHUWHG�,/0�SHHOLQJ�QԥWLFԥVLQGԥ�PDNXODQÕQ�DQDWRPLN�Yԥ�IXQNVLRQDO�VWUXNWXUX�GDKD�\D[úÕ�EԥUSD�ROXQXU�
>��@��6KLRGH�Yԥ�ԥPԥNGDúODUÕ�HNVSHULPHQWDO�RODUDT�J|VWԥUPLúOԥU�NL��,/0�ÀHSLQGԥ�RODQ�QH\URWUR¿N�Yԥ�E|\�Pԥ
IDNWRUODUÕ�0�OOHU�K�FH\UԥOԥULQLQ�SUROLIHUDVL\DVÕQÕ�Yԥ�PLTUDVL\DVÕQÕ�DUWÕUÕU��0LTUDVL\D�HGԥQ�0�OOHU�K�FH\UԥOԥUL
LVԥ�QH\URWUR¿N�PHGLDWRUODU�Yԥ�E|\�Pԥ�IDNWRUODUÕ�VLQWH]�HWPԥ�TDELOL\\ԥWLQԥ�PDOLNGLUOԥU��EX�GD�|]�Q|YEԥVLQGԥ�
UHWLQD�QH\URQODUÕQÕQ�Yԥ�IRWRUHVHSWRUODUÕQÕQ�EԥUSDVÕQD�VԥEԥE�ROD�ELOԥU�>��@��0DQDVD�Yԥ�ԥPԥNGDúODUÕQÕQ�DSDUGÕ÷Õ
DUDúGÕUPDGD� E|\�N�GLDPHWUOL�PDNXOD� \ÕUWÕ÷Õ� RODQ� [ԥVWԥOԥUL� KԥU� TUXSGD� ��� J|]� ROPDTOD� LNL� TUXSD� ±� LQYHUWHG�
,/0�SHHOLQJ Yԥ�VDGԥ�J ,/0�SHHOLQJ�WH[QLNDVÕ�WԥWELT�ROXQPXú�TUXSODUD�D\ÕUPÕúODU��0DNXO\DU�\ÕUWÕ÷ÕQ�RUWD�|Oo�V�J
KԥU�LNL�TUXSGD�Wԥ[PLQԥQ�����ȝP�ROPXúGXU��0�ԥOOLÀԥU�LQYHUWHG�,/0�SHHOLQJ�WH[QLNDVÕ�LOԥ�ԥPԥOL\\DWGDQ�VRQUD�
LOԥ� PDNXODQÕQ� DQDWRPLN� J|VWԥULFLOԥULQGԥ� \D[úÕODúPDQÕQ� ������� VDGԥ� ,/0� SLOLQT� WH[QLNDVÕ� LOԥ� ������ KDOGD�
P�úDKLGԥ�HGLOGL\LQL�TH\G�HWPLúOԥU� >��@��5L]]R�Yԥ�ԥPԥNGDúODUÕQÕQ�PDNXO\DU�\ÕUWÕT� LOԥ�P�úDKLGԥ�ROXQDQ� WRUOX
TLúDQÕQ� UHTPDWRJHQ�TRSPDVÕ�RODQ�����J|]��]ԥULQGԥ� DSDUGÕ÷Õ� DUDúGÕUPDODUÕQ�QԥWLFԥOԥULQԥ�J|Uԥ LQYHUWHG� ,/0�
SHHOLQJ� WH[QLNDVÕ� WԥWELT�ROXQPXú�J|]OԥUGԥ�PDNXO\DU�\ÕUWÕ÷ÕQ�ED÷ODQPDVÕ���������VDGԥ�J ,/0�SHHOLQJ TUXSXQD�J
�������� QLVEԥWԥQ� GDKD� \D[úÕ� QԥWLFԥ� J|VWԥUPLúGLU� >��@�� 9HOH]�0RQWR\D� Yԥ� ԥPԥNGDúODUÕQÕQ� \�NVԥN� GԥUԥFԥOL
PLRSL\D�PԥQúԥOL�PDNXOD�\ÕUWÕ÷Õ�RODQ��KԥU�TUXSGD����[ԥVWԥ�ROPDTOD� LNL�TUXSGD�DSDUGÕ÷Õ�DUDúGÕUPDODUD�ԥVDVԥQ
LQYHUWHG�,/0�SHHOLQJ�TUXSX�LOԥ�VDGԥ�,/0�SHHOLQJ�TUXSXQXQ�DQDWRPLN�QԥWLFԥOԥUL�GHPԥN�RODU�NL��H\QL��������
ROPXúGXU��$PPD�\HQԥ�Gԥ�IXQNVLRQDO�QԥWLFԥOԥULQ�\D[úÕ�ROPDVÕQD�J|Uԥ�LQYHUWHG�,/0�SHHOLQJ�TUXSXQXQ��VW�QO�N�
WԥúNLO� HWGL\LQL� ELOGLULUOԥU� >��@��&KHQ�Yԥ� ԥPԥNGDúODUÕ� LVԥ� KHVDE� HGLUOԥU� NL�� E|\�N�GLDPHWUOL�PDNXOD� \ÕUWÕ÷Õ� LOԥ
P�úDKLGԥ�ROXQDQ�WRUOX�TLúDQÕQ�UHTPDWRJHQ�TRSPDODUÕQGD�LQYHUWHG�,/0�SHHOLQJ�WH[QLNDVL�DQDWRPLN�QԥWLFԥOԥULQԥ
J|Uԥ�VDGԥ�,/0�SHHOLQJ�GԥQ��VW�QG�U��DPPD�IXQNVLRQDO�QԥWLFԥOԥUGԥ�FLGGL�IԥUT�\R[GXU�>��@�

%L]LP LQYHUWHG�,/0�SHHOLQJ�WH[QLNDVÕQÕ�WԥWELT�HWGL\LPL]���[ԥVWԥGԥ�SRVWRSHUDWLY�2.7�]DPDQÕ�PDNXO\DU�\ÕUWÕ÷ÕQ
WDP�ED÷ODQPDVÕ��ODNLQ�HOOLSVRLG�Yԥ�NROEDFÕTODUÕQ�TDUúÕOÕTOÕ�ED÷ODQPD�]RQDODUÕQÕQ�TH\UL�G�]J�Q�ROPDVÕ�Yԥ�J|UPԥ
LWLOL\LQLQ� TLVPԥQ� EԥUSD� ROXQGX÷X� P�úDKLGԥ� HGLOPLúGLU�� 7ԥGTLTDWGD�� WRUOX� TLúDQÕQ� UHTPDWRJHQ� TRSPDODUÕQÕQ
D÷ÕUODúPÕú�IRUPDODUÕQGD��R�F�POԥGԥQ��\�NVԥN�GԥUԥFԥOL�PLRSL\D�IRQXQGD�PLRSLN�VWD¿ORPD�LOԥ�ELUJԥ�P�úDKLGԥ�ROXQDQ
WRUOX�TLúDQÕQ�N|KQԥ�TRSPDODUÕQGD�JHQLú�|Oo�O��PDNXO\DU�\ÕUWÕTODUGD�Yԥ�XYHDO�PԥQúԥOL�UHTPDWRJHQ�TRSPD�]DPDQÕ
LQYHUWHG�,/0�SHHOLQJ�WH[QLNDVÕQÕQ�P�VEԥW�DQDWRPLN�Yԥ�IXQNVLRQDO�QԥWLFԥOԥUL�J|VWԥULOPLúGLU��

<HNXQ
*HQLú� |Oo�O�� PDNXO\DU� \ÕUWÕT� LOԥ� P�úDKLGԥ� ROXQDQ� D÷ÕUODúPÕú� WRUOX� TLúDQÕQ� UHTPDWRJHQ� TRSPDVÕ� RODQ� ��

[ԥVWԥQLQ���J|]�QGԥ LQYHUWHG�,/0�SHHOLQJ� WH[QLNDVÕQÕQ�DQDWRPLN�Yԥ�IXQNVLRQDO�\D[úÕ�QԥWLFԥOԥU�YHUGL\L�P�ԥ\\ԥQ
ROXQPXúGXU�� /DNLQ� WRUOX� TLúDQÕQ�PDNXO\DU� \ÕUWÕTOÕ�P�UԥNNԥE� TRSPDODUÕQGD LQYHUWHG� ,/0� SHHOLQJ� WH[QLNDVÕQÕQ
UROXQX�TL\PԥWOԥQGLUPԥN��o�Q�GDKD�JHQLú�KԥFPOL�WԥGTLTDWODUD�HKWL\DF�YDUGÕU�

Ԥ'Ԥ%ø<<$7�

�� 5\R�%���<RVKLKLUR�:��� .D]XKLNR�8��� HW� DO�� (I¿FDF\� RI� WKH� LQYHUWHG� LQWHUQDO� OLPLWLQJ�PHPEUDQH� ÀDS
WHFKQLTXH�ZLWK�YLWUHFWRP\�IRU�UHWLQDO�GHWDFKPHQW�DVVRFLDWHG�ZLWK�P\RSLF�PDFXODU�KROHV����5HWLQD�������
Y�����S����������

�� ,FKLEH�0���<RVKLWDYD�7���0XUDNDPL�.��HW�DO��6XUJLFDO�PDQDJHPHQW�RI�UHWLQDO�GHWDFKPHQW�DVVRFLDWHG�ZLWK�
P\RSLF�PDFXODU�KROH��$QDWRPLFDO�DQG�IXQFWLRQDO�VWDWXV�RI�WKH�PDFXOD����$P��-��2SKWKDOPRO���������Y�����
S���������

�� $QGR�)���2KED�1���7RXXUD�.��HW�DO��$QDWRPLFDO�DQG�YLVXDO�RXWFRPHV�DIWHU�HSLVFOHUDO�PDFXODU�EXFNOLQJ�
FRPSDUHG�ZLWK�WKRVH�DIWHU�SDUV�SODQD�YLWUHFWRP\�IRU�UHWLQDO�GHWDFKPHQW�FDXVHG�E\�PDFXODU�KROH�LQ�KLJKO\
P\RSLF�H\HV����5HWLQD��������Y�����S���±���
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�� $ONDEHV�0���%XUHV�-HOVWUXS�$���6DOLQDV�&��0DFXODU�EXFNOLQJ�IRU�SUHYLRXVO\�XQWUHDWHG�DQG�UHFXUUHQW�UHWLQDO
GHWDFKPHQW�GXH�WR�KLJK�P\RSLF�PDFXODU�KROH��D����PRQWK�FRPSDUDWLYH�VWXG\����*UDIHV�$UFK��&OLQ�([S�
2SKWKDOPRO���������Y������S����±����

�� &KHXQJ�%�7���/DL�7�<���<XHQ�&�<��HW� DO��5HVXOWV�RI�KLJK�GHQVLW\� VLOLFRQH�RLO� DV� D� WDPSRQDGH�DJHQW� LQ
PDFXODU�KROH�UHWLQDO�GHWDFKPHQW�LQ�SDWLHQWV�ZLWK�KLJK�P\RSLD����%U��-��2SKWKDOPRO���������Y�����S����±
����

�� $OPRQ\�$���1XGOHPDQ�(��� 6KDK�*�.�� HW� DO��7HFKQLTXHV�� UDWLRQDOH�� DQG�RXWFRPHV�RI� LQWHUQDO� OLPLWLQJ�
PHPEUDQH�SHHOLQJ����5HWLQD��������Y��������S����±����

�� 0LFKDOHZVND�=���0LFKDOHZVNL�-���$GHOPDQ�5�$��HW�DO��,QYHUWHG�LQWHUQDO�OLPLWLQJ�PHPEUDQH�IDS�WHFKQLTXH
IRU�ODUJH�PDFXODU�KROHV����2SKWKDOPRORJ\��������Y����������S�����±����

�� 0LFKDOHZVND�=���0LFKDOHZVNL�-���'XOF]HZVND�&LFKHFND�.��HW�DO��,QYHUWHG�LQWHUQDO�OLPLWLQJ�PHPEUDQH
ÀDS�WHFKQLTXH�IRU�VXUJLFDO�UHSDLU�RI�P\RSLF�PDFXODU�KROHV����5HWLQD��������Y��������S����±����

�� .XUL\DPD�6���+D\DVKL�+���-LQJDPL�<��HW�DO��(I¿FDF\�RI� LQWHUQDO�OLPLWLQJ�PHPEUDQH�ÀDS�WHFKQLTXH�IRU�
WUHDWPHQW�RI�PDFXODU�KROH�LQ�KLJK�P\RSLD����$P��-��2SKWKDOPRO���������Y������Y���������

��� 0LFKDOHZVND�=���0LFKDOHZVNL� -���'XOF]HZVND�&LFKHFND�.�� HW� DO��7HPSRUDO� LQYHUWHG� LQWHUQDO� OLPLWLQJ�
PHPEUDQH�ÀDS�WHFKQLTXH�YHUVXV�FODVVLF�LQYHUWHG�LQWHUQDO�OLPLWLQJ�PHPEUDQH�ÀDS�WHFKQLTXH��D�FRPSDUDWLYH
VWXG\����5HWLQD��������Y��������S�����±�����

��� 0LFKDOHZVND� =��� 0LFKDOHZVNL� -��� 1DZURFNL� -�� &RQWLQXRXV� FKDQJHV� LQ� PDFXODU� PRUSKRORJ\� DIWHU�
PDFXODU�KROH�FORVXUH�YLVXDOL]HG�ZLWK�VSHFWUDO�RSWLFDO�FRKHUHQFH�WRPRJUDSK\����*UDHIHV�$UFK��&OLQ��([S�
2SKWKDOPRO���������Y���������S�����±�����

��� 1DGDO�-���9HUGDJXHU�3���0DULD�,��HW�DO��7UHDWPHQW�RI�UHWLQDO�GHWDFKPHQW�VHFRQGDU\�WR�PDFXODU�KROH�LQ�KLJK
P\RSLD��YLWUHFWRP\�ZLWK�GLVVHFWLRQ�RI�WKH�LQWHUQDO�OLPLWLQJ�PHPEUDQH�WR�WKH�HGJH�RI�WKH�VWDSK\ORPD�DQG�
ORQJ�WHUP�WDPSRQDGH����5HWLQD��������Y�����S�����±�����

��� .DVH�6���6DLWR�:���0RUL�6��HW�DO��&OLQLFDO�DQG�KLVWRORJLFDO�HYDOXDWLRQ�RI�ODUJH�PDFXODU�KROH�VXUJHU\�XVLQJ�
WKH�LQYHUWHG�LQWHUQDO�OLPLWLQJ�PHPEUDQH�ÀDS�WHFKQLTXH����&OLQ��2SKWKDOPRO���������Y�����S��±����

��� 6DVDNL�+��� 6KLRQR�$���.RJR� -�� HW� DO�� ,QYHUWHG� LQWHUQDO� OLPLWLQJ�PHPEUDQH� ÀDS� WHFKQLTXH� DV� D� XVHIXO
SURFHGXUH�IRU�PDFXODU�KROH�DVVRFLDWHG�UHWLQDO�GHWDFKPHQW�LQ�KLJKO\�P\RSLF�H\HV����(\H��/RQG��������
Y��������S����±����

��� 6KLRGH�<���0RUL]DQH�<���0DWRED�5��HW�DO��7KH�UROH�RI�LQYHUWHG�LQWHUQDO�OLPLWLQJ�PHPEUDQH�ÀDS�LQ�PDFXODU�
KROH�FORVXUH����,QYHVW��2SKWKDOPRO��9LV��6FL���������Y�����S�����±�����

��� 0DQDVD�6���.DNNDU�3���.XPDU�$��HW�DO��&RPSDUDWLYH�HYDOXDWLRQ�RI�VWDQGDUG�,/0�SHHO�ZLWK�LQYHUWHG�,/0
ÀDS�WHFKQLTXH�LQ�ODUJH�PDFXODU�KROHV��D�SURVSHFWLYH��UDQGRPL]HG�VWXG\����2SKWKDO��6XUJ��/DVHUV�,PDJLQJ
5HWLQD��������Y�����S����±����

��� 5L]]R�6���7DUWDUR�5���%DUFD�)��HW�DO��,QWHUQDO�OLPLWLQJ�PHPEUDQH�SHHOLQJ�YHUVXV�LQYHUWHG�ÀDS�WHFKQLTXH
IRU�WUHDWPHQW�RI�IXOO�WKLFNQHVV�PDFXODU�KROHV��D�FRPSDUDWLYH�VWXG\�LQ�D�ODUJH�VHULHV�RI�SDWLHQWV����5HWLQD�
�����Y��������S��6���6���

��� 9HOH]�0RQWR\D�5���5DPLUH]�(VWXGLOOR�-�$���6MRKROP�*RPH]�GH�/LDQR�&��HW�DO��,QYHUWHG�,/0�ÀDS��IUHH�
,/0�ÀDS�DQG�FRQYHQWLRQDO�,/0�SHHOLQJ�IRU�ODUJH�PDFXODU�KROHV����øQW��-��5HWLQD9LWUHRXV��������Y�����S�����

��� &KHQ�6�1���<DQJ�&�0��,QYHUWHG�LQWHUQDO�OLPLWLQJ�PHPEUDQH�LQVHUWLRQ�IRU�PDFXODU�KROH�DVVRFLDWHG�UHWLQDO
GHWDFKPHQW�LQ�KLJK�P\RSLD����$P��-��2SKWKDOPRO���������Y������Y���±����

Ⱥɯɭɧɞɨɜɚ�Ʌ�Ⱥ���Ɇɚɦɟɞɨɜɚ�Ʌ�Ɇ���Ʉɟɪɢɦɨɜ�Ɇ�ɂ�

ɏɂɊɍɊȽɂɑȿɋɄɂɃ�ɉɈȾɏɈȾ�ɉɊɂ�ɊȿȽɆȺɌɈȽȿɇɇɈɃ�ɈɌɋɅɈɃɄȿ
ɋȿɌɑȺɌɄɂ�ȼ�ɊȿɁɍɅɖɌȺɌȿ�ɆȺɄɍɅəɊɇɈȽɈ�ɊȺɁɊɕȼȺ��ɄɅɂɇɂɑȿɋɄɂɃ
ɋɅɍɑȺɃ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɦɚɤɭɥɹɪɧɵɣ� ɪɚɡɪɵɜ�� ɪɟɝɦɚɬɨɝɟɧɧɚɹ� ɨɬɫɥɨɣɤɚ� ɫɟɬɱɚɬɤɢ�� LQYHUWHG� ,/0� SHHOLQJ�
ɫɩɟɤɬɪɚɥɶɧɚɹ�ɨɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ�
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ɊȿɁɘɆȿ

ȼ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɫɬɚɬɶɟ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɟɯɧɢɤɢ LQYHUWHG�,/0�SHHOLQJ ɧɚ���ɯ�ɝɥɚɡɚɯJ
ɫ�ɪɟɝɦɚɬɨɝɟɧɧɨɣ�ɨɬɫɥɨɣɤɨɣ�ɫɟɬɱɚɬɤɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɦɚɤɭɥɹɪɧɨɝɨ�ɪɚɡɪɵɜɚ��ɝɞɟ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ����JDXJH�SDUV
SODQD�ɜɢɬɪɷɤɬɨɦɢɹ�ɜ�ɨɬɞɟɥɟ�ɝɥɚɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɞɢɚɛɟɬɚ�ɢ�ɜɢɬɪɟɨɪɟɬɢɧɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ
ɐɟɧɬɪɚ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�ɡɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ�����ɝɝ�

$NKXQGRYD�/�$���0DPHGRYD�/�0���.HULPRY�0�,�

685*,&$/�$3352$&+�)25�5+(*0$72*(1286�5(7,1$/
'(7$&+0(17�$6�$�5(68/7�2)�$�0$&8/$5�583785(��&/,1,&$/�&$6(�

1DWLRQDO�2SKWKDOPRORJ\�&HQWUH�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\ ZRUGV� PDFXODU� UXSWXUH�� UKHJPDWRJHQRXV� UHWLQDO� GHWDFKPHQW�� LQYHUWHG� ,/0� SHHOLQJ�� VSHFWUDO� RSWLFDO�
FRKHUHQFH�WRPRJUDSK\

6800$5<

,Q�WKH�DUWLFOH�SUHVHQWHG�WKH�HIIHFWLYHQHVV�RI�WKH�WHFKQLTXH�RI�LQYHUWHG�,/0�SHHOLQJ�LQ���H\HV�ZLWK�UKHJPDWRJHQRXVJ
UHWLQDO�GHWDFKPHQW�DV�D�UHVXOW�RI�D�PDFXODU�UXSWXUH�ZDV�DQDO\VHG��ZKHUH����JDXJH�SDUV�SODQD�YLWUHFWRP\�ZDV�SHUIRUPHG�
LQ�WKH�GHSDUWPHQW�RI�H\H�FRPSOLFDWLRQV�RI�GLDEHWHV�DQG�YLWUHRUHWLQDO�VXUJHU\�RI�WKH�1DWLRQDO�2SKWKDOPRORJ\�&HQWUH�
QDPHG�DIWHU�DFDG��=DULID�$OL\HYD�IURP������WR������

.RUUHVSRQGHQVL\D��o�Q��
$[XQGRYD� /DOΩ� ΨOΩNEΩU� TÕ]Õ�� WLEE� �]UΩ� IΩOVΩIΩ� GRNWRUX�� DNDG�� =ΩULIΩ� ΨOL\HYD� DGÕQD� 0LOOL� 2IWDOPRORJL\D
0ΩUNΩ]LQLQ�úΩNΩUOL�GLDEHWLQ�J|]�IΩVDGODUÕ�E|OPΩVLQLQ�KΩNLP�RIWDOPRORTX
0ΩPPΩGRYD�/DOΩ�ùDKLQ�TÕ]Õ��KΩNLP�RIWDOPRORT��DNDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]LQLQ
úΩNΩUOL�GLDEHWLQ�J|]�IΩVDGODUÕ�E|OPΩVL
.ΩULPRY�0�ú¿T�øVUD¿O�R÷OX��WLEE��]UΩ�IΩOVΩIΩ�GRNWRUX��DNDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]LQLQ
úΩNΩUOL�GLDEHWLQ�J|]�IΩVDGODUÕ�E|OPΩVLQLQ�P�GLUL
hQYDQ��$=�������%DNÕ�úΩK���&DYDG[DQ�N�o��������
7HO�����������������������������������������
(�PDLO��DGPLQLVWUDWRU#H\H�D]���ZZZ�RIWDO�MXUQDO#H\H�JRY�D]�


