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0ԥTVԥG�±�PDNXO\DU�SDWRORJL\DODU�]DPDQÕ�IXQNVLRQDO�Gԥ\LúLNOLNOԥUL�P�ԥ\\ԥQ�HWPԥN��o�Q�PXOWLIRNDO�
HOHNWURUHWLQRTUD¿\DQÕQ�UROXQX�TL\PԥWOԥQGLUPԥN�

0DWHULDO�Yԥ�PHWRGODU
'LDEHWLN�PDNXO\DU�|GHP��UHWLQDQÕQ�WUDNVLRQ�TRSPDVÕ��VXEUHWLQDO�QHRYDVNXO\DU�PHPEUDQ��PԥUNԥ]L�

VHUR]�[RULRUHWLQRSDWL\D��ùWDUTDUW�[ԥVWԥOL\L�Yԥ�SLTPHQWOL�UHWLQLW�RODQ�������\Dú�DUDOÕ÷ÕQGD���[ԥVWԥGԥ����J|]��
WԥGTLTDW�DSDUÕOPÕúGÕU��*|UPԥ�LWLOL\L����������DUDVÕQGD�WԥUԥGG�G�HWPLúGLU�

;ԥVWԥOԥUGԥ� VWDQGDUW�P�D\LQԥOԥUOԥ� \DQDúÕ��PXOWLIRNDO� HOHNWURUHWLQRTUD¿\D� �PI�(54��� J|]� GLELQLQ�
UԥQJOL�IXQGXV�úԥNOL�Yԥ�RSWLN�NRKHUHQW�WRPRTUD¿\D��2.7��P�D\LQԥOԥUL�DSDUÕOPÕúGÕU��0I�(54�P�D\LQԥVL�
]DPDQÕ�DPSOLWXGODU�Yԥ�3��ODWHQWOL\L�NRQVHQWULN�KDOTDODUOD�|Oo�OP�úG�U�

1ԥWLFԥ
7ԥGTLT� HGLOԥQ� E�W�Q� SDVL\HQWOԥUGԥ� DPSOLWXGODU� SDWRORML� Gԥ\LúLNOL\ԥ� X\÷XQ� RODUDT� D]DOPÕúGÕU��

3DWRORML�Gԥ\LúLNOL\LQ�GԥUԥFԥVL�LOԥ�DPSOLWXG�J|VWԥULFLOԥUL�DUDVÕQGD�X\÷XQOXT�P�ԥ\\ԥQ�HGLOPLúGLU��0ԥUNԥ]L�
VHUR]�[RULRUHWLQRSDWL\D�LVWLVQD�ROPDTOD��GLJԥU�SDWRORJL\DODUGD�ODWHQWOLN�LOԥ�DPSOLWXG�Yԥ�SDWRORML�Gԥ\LúLNOLN�
DUDVÕQGD�Qԥ]ԥUԥoDUSDFDT�X\÷XQOXT�P�úDKLGԥ�HGLOPԥPLúGLU�

<HNXQ�
0I�(54�PDNXODQÕQ�P�[WԥOLI�SDWRORJL\DODUÕQGD�IXQNVLRQDO�Gԥ\LúLNOLNOԥULQ�TL\PԥWOԥQGLULOPԥVLQGԥ�

YDFLE�P�D\LQԥ�PHWRGXGXU�

$oDU�V|]OԥU��PXOWLIRNDO�HOHNWURUHWLQRTUD¿\D��PDNXO\DU�SDWRORJL\DODU

ɒɚɯɛɚɡɨɜɚ�ɇ�Ⱥ���Ⱥɥɢɟɜɚ�Ⱥ��ȼ��ɂɫɦɚɣɥɨɜɚ�ɍ�ɋ�

ɉɊɂɆȿɇȿɇɂȿ�ɆɍɅɖɌɂɎɈɄȺɅɖɇɈɃ�ɗɅȿɄɌɊɈɊȿɌɂɇɈȽɊȺɎɂɂ�ɉɊɂ�ɊȺɁɅɂɑɇɕɏ�
ɉȺɌɈɅɈȽɂəɏ�ɆȺɄɍɅɕ��ɄɅɂɇɂɑȿɋɄɂɃ�ɋɅɍɑȺɃ�

ɊȿɁɘɆȿ

ɐɟɥɶ�±�ɨɰɟɧɢɬɶ�ɪɨɥɶ�ɦɭɥɶɬɢɮɨɤɚɥɶɧɨɣ�ɷɥɟɤɬɪɨɪɟɬɢɧɨɝɪɚɮɢɢ�ɜ�ɜɵɹɜɥɟɧɢɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�ɩɪɢ�ɦɚɤɭɥɹɪɧɵɯ�ɩɚɬɨɥɨɝɢɹɯ�

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɲɟɫɬɶ� ɩɚɰɢɟɧɬɨɜ� ��� ɝɥɚɡ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�

ɫ� ɞɢɚɛɟɬɢɱɟɫɤɢɦ� ɦɚɤɭɥɹɪɧɵɦ� ɨɬɟɤɨɦ�� ɬɪɚɤɰɢɨɧɧɨɣ� ɨɬɫɥɨɣɤɨɣ� ɫɟɬɱɚɬɤɢ�� ɫɭɛɪɟɬɢɧɚɥɶɧɨɣ�
ɧɟɨɜɚɫɤɭɥɹɪɧɨɣ�ɦɟɦɛɪɚɧɨɣ��ɰɟɧɬɪɚɥɶɧɨɣ�ɫɟɪɨɡɧɨɣ�ɯɨɪɢɨɪɟɬɢɧɨɩɚɬɢɟɣ��ɛɨɥɟɡɧɶɸ�ɒɬɚɪɝɚɪɞɬɚ�ɢ�
ɩɢɝɦɟɧɬɧɵɦ�ɪɟɬɢɧɢɬɨɦ��Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɤɨɥɟɛɚɥɚɫɶ�ɜ�ɩɪɟɞɟɥɚɯ����������
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ɉɨɦɢɦɨ� ɫɬɚɧɞɚɪɬɧɵɯ� ɨɛɫɥɟɞɨɜɚɧɢɣ� ɩɚɰɢɟɧɬɚɦ� ɜɵɩɨɥɧɹɥɢ� ɦɭɥɶɬɢɮɨɤɚɥɶɧɭɸ� ɷɥɟɤɬɪɨ�
ɪɟɬɢɧɨɝɪɚɮɢɸ� �0)�(5*��� ɰɜɟɬɧɨɟ� ɢɡɨɛɪɚɠɟɧɢɟ� ɝɥɚɡɧɨɝɨ� ɞɧɚ� ɢ� ɨɩɬɢɱɟɫɤɭɸ� ɤɨɝɟɪɟɧɬɧɭɸ�
ɬɨɦɨɝɪɚɮɢɸ��ɈɄɌ���ȼɨ�ɜɪɟɦɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�0)�(5*�ɚɦɩɥɢɬɭɞɵ�ɢ�ɥɚɬɟɧɬɧɨɫɬɶ�3��ɢɡɦɟɪɹɥɢɫɶ�ɜ�
ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ�ɤɨɥɶɰɚɯ�

Ɋɟɡɭɥɶɬɚɬɵ
ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�ɚɦɩɥɢɬɭɞɵ�ɭɦɟɧɶɲɢɥɢɫɶ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ��

Ɉɩɪɟɞɟɥɟɧɨ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɦɟɠɞɭ� ɫɬɟɩɟɧɶɸ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɡɦɟɧɟɧɢɹ� ɢ� ɚɦɩɥɢɬɭɞɨɣ�� Ɂɚ�
ɢɫɤɥɸɱɟɧɢɟɦ�ɰɟɧɬɪɚɥɶɧɨɣ�ɫɟɪɨɡɧɨɣ�ɯɨɪɢɨɪɟɬɢɧɨɩɚɬɢɢ��ɡɧɚɱɢɦɨɣ�ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�ɥɚɬɟɧɬɧɨɫɬɶɸ�
ɢ�ɚɦɩɥɢɬɭɞɨɣ�ɢ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�ɩɪɢ�ɞɪɭɝɢɯ�ɩɚɬɨɥɨɝɢɹɯ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ�

Ɂɚɤɥɸɱɟɧɢɟ
0)�(5*���ɜɚɠɧɟɣɲɢɣ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ�ɦɟɬɨɞ�ɩɪɢ�ɨɰɟɧɤɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɩɪɢ�

ɪɚɡɥɢɱɧɵɯ�ɩɚɬɨɥɨɝɢɹɯ�ɦɚɤɭɥɵ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɭɥɶɬɢɮɨɤɚɥɶɧɚɹ�ɷɥɟɤɬɪɨɪɟɬɢɧɨɝɪɚɮɢɹ��ɩɚɬɨɥɨɝɢɢ�ɦɚɤɭɥɵ
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$33/,&$7,21�2)�08/7,)2&$/�(/(&7525(7,12*5$3+<�,1�7+(�9$5,286�
3$7+2/2*,(6�2)�7+(�0$&8/$��&/,1,&$/�&$6(�

6800$5<

3XUSRVH�±�WR�VWXG\�WKH�DSSOLFDWLRQ�RI�PXOWLIRFDO�HOHFWURUHWLQRJUDSK\�LQ�WKH�GHWHFWLRQ�RI�IXQFWLRQDO�
FKDQJHV�LQ�PDFXODU�SDWKRORJLHV�

0DWHULDO�DQG�PHWKRGV�
7KH�VWXG\�LQFOXGHG�VL[�SDWLHQWV����H\HV��DJHG�������\HDUV�ZLWK�GLDEHWLF�PDFXODU�HGHPD��WUDFWLRQDO�

UHWLQDO� GHWDFKPHQW�� VXEUHWLQDO� QHRYDVFXODU� PHPEUDQH�� FHQWUDO� VHURXV� FKRULRUHWLQRSDWK\�� 6WDUJDUGW¶V�
GLVHDVH��DQG�UHWLQLWLV�SLJPHQWRVD��9LVXDO�DFXLW\�ÀXFWXDWHG�LQ�WKH�UDQJH�RI����������

,Q� DGGLWLRQ� WR� VWDQGDUG� H[DPLQDWLRQV�� WKH� SDWLHQWV� XQGHUZHQW� PXOWLIRFDO� HOHFWURUHWLQRJUDSK\�
�PI(5*���FRORU�IXQGXV�LPDJH�RI�WKH�IXQGXV�DQG�RSWLFDO�FRKHUHQFH�WRPRJUDSK\��2&7���'XULQJ�PI(5*�
H[DPLQDWLRQ��3��DPSOLWXGHV�DQG�ODWHQFLHV�ZHUH�PHDVXUHG�LQ�FRQFHQWULF�ULQJV�

5HVXOWV�
$PSOLWXGHV� GHFUHDVHG� LQ� DOO� SDWLHQWV� DFFRUGLQJ� WR� WKH� SDWKRORJLFDO� FKDQJHV�� &RUUHVSRQGHQFH�

EHWZHHQ�WKH�GHJUHH�RI�SDWKRORJLFDO�FKDQJH�DQG�WKH�DPSOLWXGH�ZDV�GHWHUPLQHG��([FHSW�IRU�FHQWUDO�VHURXV�
FKRULRUHWLQRSDWK\��QR�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�ODWHQF\�DQG�DPSOLWXGH�DQG�SDWKRORJLFDO�FKDQJH�ZDV�
REVHUYHG�LQ�RWKHU�SDWKRORJLHV�

&RQFOXVLRQ
0I(5*�LV�D�FUXFLDO�GLDJQRVWLF�PHWKRG�LQ�WKH�DVVHVVPHQW�RI�IXQFWLRQDO�FKDQJHV�LQ�YDULRXV�SDWKRORJLHV�

RI�WKH�PDFXOD�

.H\�ZRUGV��PXOWLIRFDO�HOHFWURUHWLQRJUDSK\��PDFXODU�SDWKRORJ\
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0XOWLIRNDO�HOHNWURUHWLQRTUD¿\D��PI�(54��UHWLQDQÕQ�IԥUTOL�VDKԥOԥULQLQ�H\QL�]DPDQGD�|Oo�OPԥVLQԥ�
LPNDQ� YHUԥQ� HOHNWUR¿]LRORML� P�D\LQԥ� PHWRGXGXU� >�@��0I�(54� J|UPԥ� IXQNVL\DVÕQÕQ� RE\HNWLY�� TH\UL�
LQYD]LY� |Oo�OPԥVLQԥ� LPNDQ�YHULU�� �����FL� LOGԥ� LON� GԥIԥ�6XWWHU� Yԥ�7UDQ� WԥUԥ¿QGԥQ� WԥVYLU� HGLOGLNGԥQ�EX�
\DQD� UHWLQD� [ԥVWԥOLNOԥULQLQ� RE\HNWLY� Gԥ\ԥUOԥQGLULOPԥVLQGԥ� |QԥPOL� Gԥ\LúLNOLNOԥUԥ� \RO� DoPÕúGÕU�� 2�� WRU�
TLúDQÕQ�HOHNWUR¿]LRORML�IԥDOL\\ԥWLQLQ�WRSRTUD¿N�|Oo�OPԥVLQL�WԥPLQ�HWPԥNOԥ��H\QL�YD[WGD�UHWLQDQÕQ�IԥUTOL�
VDKԥOԥULQLQ�VWLPXOODúGÕUÕOPDVÕQD�Yԥ�DOÕQDQ�FDYDEODUÕQ�P�VWԥTLO�TH\G�ROXQPDVÕQD�LPNDQ�YHULU�>�@��

0I(5*� UHWLQDQÕQ� P�[WԥOOLI� [ԥVWԥOLNOԥULQLQ� GLDTQRVWLNDVÕ� Yԥ� GL൵HUHQVLDVL\DVÕQGD�� [DULFL� UHWLQD�
SDWRORJL\DVÕQÕQ�LVWLVQD�HGLOPԥVLQGԥ��[ԥVWԥOL\LQ�LQNLúDIÕQD�Qԥ]DUԥW�HGLOPԥVLQGԥ��J|UPԥ�SR]÷XQOXTODUÕQGD�
�]YL�SDWRORJL\DQÕQ�UROXQXQ�D\GÕQODúGÕUÕOPDVÕQGD�LVWLIDGԥ�HGLOԥ�ELOԥU�>�@�

0I�(54�ԥVDVԥQ�� J|UPԥ� LWLULOPԥVLQLQ� VԥEԥEL� LOԥ�ELUOLNGԥ� IRYHDO�NROEDFÕT�Yԥ�\D�ELSRO\DU�K�FH\Uԥ�
GLVIXQNVL\DVÕQÕ�ԥNV�HWGLULU�>�@��%XQD�J|Uԥ�Gԥ�GD[LOL�UHWLQD�]ԥGԥOԥQPԥVLQLQ�PI�(54�QԥWLFԥOԥULQԥ�PLQLPDO�
WԥVLUL�YDUGÕU�>�������@��%XQGDQ�ԥODYԥ��PI�(54�ÕQ�J|UPԥ�IXQNVL\DVÕQGD�IRNDO�GH¿VLW�]DPDQÕ�Yԥ�QRUPDO�J|]�
GLEL�RODQ�Eԥ]L�PDNXO\DU�GLVWUR¿\DODUGD�LVWLIDGԥVL�GDKD�PԥTVԥGԥ�X\÷XQGXU�>�@�

0I�(54�[ORUR[LQ�>�@�Yԥ�KLGURNVL[ORUR[LQ�LQWRNVLNDVL\DVÕ�>�@��VLGHUR]LV�>�@��DQRUHNVL\D�QHUYR]D�>��@�
NLPL�IXQGXV�P�D\LQԥVLQGԥ�DúNDU�ROXQPD\DQ�RUWD�SHULIHULDO��SHULPDNXO\DU�Yԥ�PDNXO\DU�SDWRORJL\DODUÕQ�
DúNDU� HGLOPԥVLQGԥ� ԥOYHULúOL� �VXOGXU�� 0I�(54� \DúD� ED÷OÕ� PDNXO\DU� GHJHQHUDVL\D�� PԥUNԥ]L� VHUR]�
[RULRUHWLQRSDWL\D��YLWHOOLIRUP�PDNXORSDWL\D��PDNXO\DU�GԥOLN��\XYHQLO�UHWLQRúL]LV�GD[LO�ROPDTOD�E�W�Q�Q|Y�
PDNXORSDWL\DODUGD�PԥUNԥ]L�DNWLYOL\LQ�LWLULOPԥVLQL�RE\HNWLY�TH\Gԥ�DOD�ELOLU�>��@��0I�(54�YDVLWԥVLOԥ�WRNVLN�
PDNXORSDWL\D�Yԥ�ùWDUTDUW�[ԥVWԥOL\LQLQ�HUNԥQ�PԥUKԥOԥOԥULQGԥ�PԥUNԥ]L�]ԥGԥOԥQPԥQLQ�GԥUԥFԥVL�|Oo�Oԥ�ELOԥU�
>��@��%XQGDQ�ԥODYԥ��PI�(54�9(3�P�D\LQԥ�LOԥ�ELUOLNGԥ�UHWLQD�Yԥ�J|UPԥ�VLQLUL�[ԥVWԥOLNOԥULQLQ�GL൵HUHQVLDO�
GLDTQRVWLNDVÕQGD�P�K�P�URO�R\QD\ÕU�>��@�

0ԥTVԥG���PDNXO\DU�SDWRORJL\DODU�]DPDQÕ�IXQNVLRQDO�Gԥ\LúLNOLNOԥUL�P�ԥ\\ԥQ�HWPԥN��o�Q�PXOWLIRNDO�
HOHNWURUHWLQRTUD¿\DQÕQ�UROXQX�TL\PԥWOԥQGLUPԥN�

0DWHULDO�Yԥ�PHWRGODU
7ԥGTLTDWD�GLDEHWLN�PDNXO\DU�|GHP��UHWLQDQÕQ�WUDNVLRQ�TRSPDVÕ��VXEUHWLQDO�QHRYDVNXO\DU�PHPEUDQ��

PԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\D��ùWDUTDUW�[ԥVWԥOL\L�Yԥ�SLTPHQWOL�UHWLQLW�RODQ�������\Dú�DUDVÕQGD���SDVL\HQW�
���J|]��GD[LO�HGLOPLúGLU��*|UPԥ�LWLOL\L����������DUDVÕQGD�ROPXúGXU�

3DVL\HQWOԥUGԥ� VWDQGDUW� P�D\LQԥOԥUOԥ� \DQDúÕ�� PXOWLIRNDO� HOHNWURUHWLQRTUDP� �PI�(54�� �5HWLVFDQ��
5RODQG� &RQVXOW� *HUPDQ\��� J|]� GLELQLQ� UԥQJOL� IXQGXV� úԥNOL� �9LVXFDP� 3UR� 10�� &DUO� =HLVV� 0HGLWHF��
*HUPDQ\��Yԥ�RSWLN�NRKHUHQW�WRPRTUD¿\D��2.7���&DUO�=HLVV�0HGLWHF��86$��&$��P�D\LQԥOԥUL�DSDUÕOPÕúGÕU�

0I�(54� LúÕ÷D� X\÷XQODúPD� úԥUDLWLQGԥ�� JHQ� EԥEԥNOԥUOԥ� Yԥ� PRQRRNXO\DU� DSDUÕOPÕúGÕU�� .RUQHDO�
HOHNWURGODU�YDVLWԥVLOԥ����+]�WH]OLNGԥ�����UDGLXVGD�J|UPԥ�VDKԥVL�VWLPXOODUOD�TÕFÕTODQGÕUÕOPÕúGÕU��6WLPXOODU�
ԥYYԥOFԥGԥQ�SURTUDPODúGÕUÕOPÕú�LNLOL�DUGÕFÕOOÕTOD��ELQDU\�P�VHTXHQFH��LGDUԥ�ROXQDQ�LNL�Yԥ]L\\ԥWGԥ���W�QG�Yԥ�
DoÕT�DUDVÕQGD�Gԥ\LúԥQ�KHNVDTRQODUGDQ�LEDUԥW�ROPXúGXU��5HWLQDQÕQ�PԥUNԥ]L�VDKԥVL�SDWRORML�Gԥ\LúLNOLNOԥULQ�
GԥTLT� ORNDOL]DVL\DVÕ� �o�Q� ���� KHNVDTRQGDQ� LEDUԥW� VWLPXOODU� YDVLWԥVLOԥ� TÕFÕTODQGÕUÕOPÕúGÕU�� 0DNXO\DU�
SDWRORJL\DODUÕQ�0I�(54�]DPDQÕ�[DUDNWHULVWLNDVÕQÕ�P�ԥ\\ԥQ�HWPԥN��o�Q�ELRSRWHQVLDOODU�PԥUNԥ]L�VDKԥ\ԥ�
X\÷XQ���NRQVHQWULN�KDOTDGD�|Oo�OP�úG�U����FL�KDOTD�����������FL�KDOTD�������������F��KDOTD������������
��F��KDOTD������������Yԥ���FL�KDOTD�LVԥ����������UDGLXVD�X\÷XQ�ROPXúGXU��0DNXO\DU�VDKԥQLQ�ELRHOHNWULN�
DNWLYOL\LQLQ� WRSRTUD¿N� WԥVYLUL� QԥWLFԥOԥUGԥ� �o|Oo�O�� TUD¿N� NLPL� WԥVYLU� HGLOPLúGLU��0�D\LQԥ� ]DPDQÕ� 3��
GDO÷DVÕQÕQ�DPSOLWXG�Yԥ�ODWHQWOL\L�|Oo�OP�úG�U��

1ԥWLFԥOԥU�
%�W�Q�SDVL\HQWOԥUGԥ�0I�(54�J|VWԥULFLOԥULQGԥ�P�ԥ\\ԥQ�Gԥ\LúLNOLNOԥU�TH\Gԥ�DOÕQPÕúGÕU�
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'LDEHWLN�PDNXO\DU�|GHP

ùԥN����'LDEHWLN�PDNXO\DU�|GHP��$��)XQGXV�úԥNOL�PDNXO\DU�VDKԥGԥ�VԥUW�
HNVXGDWODU�Yԥ�LQWUDUHWLQDO�TDQVÕ]PDODU��%��2.7�P�D\LQԥVL�±�GD[LOL�Yԥ�[DULFL�
UHWLQDGD�|GHP��,6�26�VHTPHQWLQLQ�]ԥGԥOԥQPԥVL��&��0I�(54�P�D\LQԥVL�3��

DPSOLWXGODUÕ�D]DOPÕúGÕU

'LDEHWLN�PDNXO\DU�|GHP�P�úDKLGԥ�ROXQDQ�VD÷�J|]�Q�IXQGXV�úԥNOLQGԥ��úԥN��$��PDNXO\DU�VDKԥGԥ�VԥUW�
HNVXGDWODU�Yԥ�LQWUDUHWLQDO�TDQVÕ]PDODU�J|U�Q�U��2.7�P�D\LQԥVLQGԥ��úԥN��%��PDNXOD�QDKL\ԥVLQGԥ�GD[LOL�
UHWLQDGD�NLVWR]�PDNXO\DU�|GHP�Yԥ�[DULFL�UHWLQD�TDWODUÕQGD�|GHP�P�úDKLGԥ�ROXQXU��;DULFL�UHWLQD�TDWÕQGD�
,6�26�Yԥ�(/0�]ԥGԥOԥQPLúGLU��0I�(54�P�D\LQԥVLQGԥ��úԥN��&��NRQVHQWULN�KԥOTԥOԥUGԥ�3��DPSOLWXGODUÕQÕQ�
D]DOPDVÕ�J|U�O�U����FL�KDOTDGD�3��DPSOLWXGX�GLJԥU�KDOTDODUD�QLVEԥWԥQ�GDKD�oR[�D]DOPÕúGÕU��%X�GD��2.7�
P�D\LQԥVLQGԥ� Gԥ� J|U�OG�\�� NLPL�PԥUNԥ]L� KLVVԥGԥ� TDOÕQOÕ÷ÕQ� GDKD� oR[� ROPDVÕ� Yԥ� UHWLQDQÕQ� GDKD� úR[�
]ԥGԥOԥQPԥVL�LOԥ�ԥODTԥGDUGÕU��/DWHQWOLNGԥ�LVԥ�]ԥGԥOԥQPԥ�VDKԥOԥULQԥ�X\÷XQ�RODUDT�J|VWԥULFLOԥULQ�Gԥ\LúPԥVL�
TH\Gԥ�DOÕQPDPÕúGÕU�

5HWLQDQÕQ�WUDNVLRQ�TRSPDVÕ

ùԥN����5HWLQDQÕQ�WUDNVLRQ�TRSPDVÕ��$��)XQGXV�úԥNOL�SUHUHWLQDO�Yԥ�PDNXO\DU�
VDKԥGԥ�HSLUHWLQDO�PHPEUDQH��%��2.7�P�D\LQԥVL��YLWUHRPDNXO\DU�WUDNVL\D��

HSLUHWLQDO�PHPEUDQH��&��0I�(54�P�D\LQԥVL�±�3��DPSOLWXGODUÕ�D]DOPÕúGÕU��SLN�
TH\Gԥ�DOÕQPDPÕúGÕU

5HWLQDQÕQ� WUDNVLRQ� TRSPDVÕ� RODQ� [ԥVWԥGԥ� IXQGXV� úԥNOLQGԥ� �úԥN��$�� PDNXODQÕ� GD� ԥKDWԥԥ� HGԥQ�
WUDNVL\DODU�J|U�O�U��2.7�P�D\LQԥVLQGԥ��úԥN��%��TRSPDQÕQ�PDNXODQÕ�GD�ԥKDWԥ�HWGL\L�J|U�O�U��0I�(54�
P�D\LQԥVLQGԥ� �úԥN��&�� E�W�Q� KԥOTԥOԥUGԥ� 3�� DPSOLWXGODUÕ� D]DOPÕúGÕU�� /DWHQWOLN� LVԥ� IԥUTOL� Gԥ\LúLNOLNOԥU�
J|VWԥUԥUԥN�DPSOLWXGH�Yԥ�]ԥGԥOԥQPԥ�GԥԥUԥFԥVL�LLOԥ�X\÷XQOXT�J|U�OPԥPLúGLU�
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6XEUHWLQDO�QHRYDVNXO\DU�PHPEUDQH

ùԥN����6XEUHWLQDO�QHRYDVNXO\DU�PHPEUDQ��$��)XQGXV�úԥNOL�PDNXODGD�610��%��
2.7�P�D\LQԥVL�SLTPHQW�HSLWHOL�TRSPDVÕ�Yԥ�KLSHUUHÀHNWLY�PDWHULDO��UHWLQDGD�
NLVWR]�Gԥ\LúLNOLNOԥU��[DULFL�UHWLQDQÕQ�]ԥGԥOԥQPԥVL��&��PI�(54�P�D\LQԥVL���FL�
KԥOTԥGԥ�3��DPSOLWXGX�QRUPDO��GLJԥU�KԥOTԥOԥUGԥ�D]DOPÕúGÕU��SLN�TH\Gԥ�DOÕQÕU��

��FL����FL�Yԥ���F��KԥOTԥGԥ�ODWHQWOLN�QLVEԥWԥQ�X]DQPÕúGÕU

<DúD� ED÷OÕ� PDNXO\DU� GHJHQHUDVL\D� QԥWLFԥVLQGԥ� VRO� J|]Gԥ� VXEUHWLQDO� QHRYDVNXO\DU� PHPEUDQH�
�610��\DUDQPÕú�[ԥVWԥGԥ��úԥN��$��2.7�P�D\LQԥVLQGԥ��úԥN��%��610��610�ԥ�ED÷OÕ�\DUDQPÕú�SLTPHQW�
HSLWHOLQLQ�TRSPDVÕ�Yԥ�DWUR¿\DVÕ��[DULFL�UHWLQDQÕQ�]ԥGԥOԥQPԥVL�J|U�O�U��0I�(54�P�D\LQԥVLQGԥ��úԥN��&���
FL�KԥOTԥ� LVWLVQD�ROPDTOD��GLJԥU�KԥOTԥOԥUGԥ�DPSOLWXG�D]DOPÕúGÕU��)RYHD\D�X\÷XQ���FL�KԥOTԥGԥ�DPSOLWXG�
QRUPD�GD[LOLQGԥ�ROXE��KԥPLQ�VDKԥ\ԥ�X\÷XQ�SLN�TH\Gԥ�DOÕQPÕúGÕU��%X�GD��KԥPLQ�VDKԥGԥ�IRWRUHVHSWRUODUÕQ�
VD[ODQÕOGÕ÷ÕQÕ�J|VWԥULU��/DWHQWOLN���FL����FL�Yԥ���F��KԥOTԥGԥ�QLVEԥWԥQ�X]DQPÕúGÕU�

0ΩUNΩ]L�VHUR]�[RULRUHWLQRSDWL\D�

ùԥN����0ԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\D��$��)XQGXV�úԥNOL�PDNXO\DU�VDKԥGԥ�
GDLUԥYL�úԥNLOGԥ�QH\URUHWLQDQÕQ�TRSPDVÕ��%��2.7�P�D\LQԥVL��IRYHDO�Yԥ�

SDUDIRYHDO�VDKԥGԥ�QH\URUHWLQDQÕQ�VHUR]�TRSPDVÕ��&��0I�(54�P�D\LQԥVL���FL�
Yԥ���FL�KԥOTԥGԥ�ODWHQWOL\LQ�X]DQPDVÕ��3��DPSOLWXGX�QRUPD�GD[LOLQGԥ�ROXE���FL�

KԥOTԥGԥ�QLVEԥWԥQ�D]DOPÕúGÕU��IRYHDO�SLN�oR[�DúD÷Õ�VԥYL\\ԥGԥGLU

.ԥVNLQ�PԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\D�RODQ�VRO�J|]�Q�IXQGXV�úԥNOLQGԥ��úԥN��$��QH\URUHWLQDQÕQ�
GDLUԥYL�úԥNLOGԥ�TRSPDVÕ�J|U�O�U��2.7�P�D\LQԥVLQGԥ��úԥN��%��QH\URUHWLQDQÕQ�VHUR]�TRSPDVÕ�P�úDKLGԥ�
HGLOLU��ԥVDVԥQ�IRYHDO�Yԥ�SDUDIRYHDO�VDKԥOԥUL�ԥKDWԥ�HGԥQ���0I�(54�P�D\LQԥVLQGԥ��úԥN��&��3��DPSOLWXGODUÕ�
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QRUPD� GD[LOLQGԥ� ROVD� GD�� TDOÕQOÕ÷ÕQ� PDNVLPXP� ROGX÷X� IRYHDGD� PԥUNԥ]L� �PP� VDKԥGԥ� ����PNU�� RQD�
X\÷XQ�3��DPSOLWXGX�Qԥ]ԥUԥoDUSDFDT�GԥUԥFԥGԥ�D]GÕU�Yԥ��o|Oo�O��TUD¿N�WԥVYLUGԥ�Gԥ�IRYHDO�SLN�oR[�DúD÷Õ�
VԥYL\\ԥGԥGLU��/DWHQWOLN�LVԥ���FL�Yԥ���FL�KԥOTԥGԥ��IRYHDO�Yԥ�SDUDIRYHDO�VDKԥ\ԥ�X\÷XQ�RODQ��GDKD�X]XQ�ROXE�
SHULIHUL\D\D�GR÷UX�JHWGLNFԥ�TÕVDOÕU�

ùWDUTDUW�[ΩVWΩOL\L

ùԥN����ùWDUTDUW�[ԥVWԥOL\L��)XQGXV�úԥNOL�±�PDNXODGD�DWUR¿N�RFDT��EHDWHQ�EURQ]H�
DSSHDUDQFH���%��2.7�P�D\LQԥVL�±�SLTPHQW�HSLWHOLQLQ�Yԥ�IRYHDO�VDKԥQLQ�
DWUR¿\DVÕ��,6�26�VHTPHQWLQLQ�]ԥGԥOԥQPԥVL��&��0I�(54�P�D\LQԥVL�3��

DPSOLWXGODUÕ�D]DOPÕúGÕU��SLN�TH\Gԥ�DOÕQPDPÕúGÕU

ùWDUTDUW�[ԥVWԥOL\LQLQ�IXQGXV�úԥNOLQGԥ��úԥNLO��$��PDNXO\DU�VDKԥGԥ�DWUR¿N�RFDT�J|U�O�U��EHDWHQ�EURQ]H�
DSSHDUDQFH���2.7�P�D\LQԥVLQGԥ��úԥNLO��%��,6�26�VHTPHQWLQLQ��(OOLSVRLG�]RQD��]ԥGԥOԥQPԥOԥUL��SLTPHQW�
HSLWHOLQLQ�DWUR¿\DV��IRYHDO�VDKԥGԥ�DWUR¿\D�TH\G�ROXQXU��0I�(54�P�D\LQԥVLQGԥ��úԥNLO��&���FL����FL����F��
Yԥ���FL�KԥOTԥOԥUGԥ�3��DPSOLWXGX�Qԥ]ԥUԥoDUSDFDT�GԥUԥFԥGԥ�D]DOPÕúGÕU����F��KԥOTԥGԥ�LVԥ�QRUPDQÕQ�DúD÷Õ�
KԥGGLQGԥGLU��ho|Oo�O��TUD¿N�WԥVYLUGԥ�SLN�TH\Gԥ�DOÕQPDPÕúGÕU��/DWHQWOLN�IԥUTOL�J|VWԥULFLOԥUԥ�VDKLE�ROXE��
]ԥGԥOԥQPԥ�VDKԥOԥUL�Yԥ�DPSOLWXGH�LOԥ�X\÷XQOXT�J|VWԥUPԥPLúGLU�

3LTPHQWOL�UHWLQLW

ùԥN����3LTPHQWOL�UHWLQLW��$��)XQGXV�úԥNOL��V�P�N�FLVLPFLNOԥUL��VRO÷XQ�J|UPԥ�
VLQLUL�GLVNL��UHWLQDO�DUWHUL\DODUÕQ�GDUDOPDVÕ�Yԥ�PDNXODGD�DWUR¿\D��%��2.7�
P�D\LQԥVL��[RULH\GL\DQÕQ�QD]LOPԥVL��SLTPHQW�HSLWHOLQLQ�Yԥ�[DULFL�UHWLQDQÕQ�
DWUR¿\DVÕ��&��0I�(54�P�D\LQԥVL�±���FL�KԥOTԥGԥ�3��DPSOLWXGX�\�NVԥN�ROXE�

SHULIHULN�VDKԥGԥ����FÕ�ԥ\UL��D]DOPÕúGÕU
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3LTPHQWOL�UHWLQLW�RODQ�VRO�J|]�Q�IXQGXV�úԥNOLQGԥ��úԥN��$��V�P�N�FLVLPFLNOԥUL��VRO÷XQ�J|UPԥ�VLQLUL�
GLVNL��GDUDOPÕú�UHWLQDO�DUWHUL\DODU�Yԥ�PDNXODGD�DWUR¿\D�J|U�O�U��2.7�P�D\LQԥVLQGԥ��úԥN��%��[RULH\GL\DQÕQ�
QD]LOPԥVL��SLTPHQW�HSLWHOLQLQ�Yԥ�[DULFL�UHWLQDQÕQ�DWUR¿\DVÕ�J|U�O�U��0)�(54�P�D\LQԥVLQGԥ��úԥN��&����FL�
KԥOTԥGԥ�3��DPSOLWXGXQXQ�\�NVԥN�ROPDVÕ� IRYHDGD�IRWRUHVHSWRUODUÕQ�]ԥGԥOԥQPԥGL\LQL�J|VWԥULU��3HULIHULN�
VDKԥ\ԥ�X\÷XQ�3��DPSOLWXGXQGD����FÕ�ԥ\UL��D]DOPD�P�úDKLGԥ�ROXQXU��%X�GD�SURVHVLQ�GDKD�oR[�SHULIHULN�
UHWLQDQÕ�ԥKDWԥ�HWGL\LQL�J|VWԥULU��/DWHQWOLN���FL����FL�KԥOTԥOԥUGԥ�Yԥ�SHULIHULN�VDKԥGԥ�GLJԥU�KԥOTԥOԥUԥ�QLVEԥWԥQ�
X]XQ�ROXE�DPSOLWXG�LOԥ�KHo�ELU�X\÷XQOXT�J|U�OPԥPLúGLU�

0�]DNLUԥ�
;ԥVWԥOԥU� �]ԥULQGԥ� DSDUGÕ÷ÕPÕ]�P�úDKLGԥOԥU� J|VWԥUGL� NL��PDNXO\DU� SDWRORJL\DODUGD� Gԥ\LúLNOLNOԥUԥ�

X\÷XQ�0I�(54�P�D\LQԥVLQGԥ�DPSOLWXGODU�D]DOPÕúGÕU��$OÕQDQ�0I�(54�QԥWLFԥOԥULQԥ�ԥVDVԥQ��3��DPSOLWXG�
J|VWԥULFLOԥULQLQ� IXQNVLRQDO� Gԥ\LúLNOLNOԥULQ� P�ԥ\\ԥQ� HGLOPԥVLQGԥ� YDFLE� ROGX÷X� P�ԥ\\ԥQ� HGLOGL��
$PSOLWXGODU�DUDVÕQGD�IԥUTOԥU�]ԥGԥOԥQPԥQLQ�GԥUԥFԥVLQGԥQ�DVÕOÕ�RODUDT�Gԥ\LúPLúGLU�

/DWHQWOLN� LVԥ�� PԥUNԥ]L� VHUR]� [RULRUHWLQRSDWL\D� LVWLVQD� ROPDTOD�� GLJԥU� SDWRORJL\DODUGD� YDFLE�
GLDTQRVWLN�ԥKԥPL\\ԥW�J|VWԥUPԥPLúGLU��/DWHQWOLN�PԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\DGD�SDWRORML�Gԥ\LúLNOL\ԥ�
X\÷XQ�RODUDT�PԥUNԥ]L�VDKԥGԥ�GDKD�X]XQ�ROXE�SHULIHUL\D\D�GR÷UX�TÕVDOPÕúGÕU�

$SDUGÕ÷ÕPÕ]�WԥGTLTDWGD�GLDEHWLN�PDNXO\DU�|GHPGԥ�2.7�P�D\LQԥVLQGԥ�UHWLQDO�TDOÕQOÕ÷ÕQ�DUWPDVÕ�
LOԥ�DPSOLWXGXQ�D]DOPD�GԥUԥFԥVL�DUDVÕQGD�X\÷XQOXT�ԥOGԥ�HGLOPLúGLU�

7ԥGTLTDWODU� J|VWԥULU� NL�� 0I�(54� GLDEHWGԥ�� GLDEHWLF� UHWLQRSDWL\D� Yԥ� GLDEHWLN� PDNXO\DU� |GHPGԥ�
QH\URUHWLQDO� IXQNVL\DQÕQ� |\UԥQLOPԥVLQGԥ� YDFLE� PHWRGGXU� >��@�� +�.KRMDVWHK�� +�� 5LD]L�(VIDKDQL� Yԥ�
ԥPԥNGDúODUÕQÕQ� DSDUGÕ÷Õ� WԥGTLTDWD� ԥVDVԥQ� 'LDEHWLN� PDNXO\DU� |GHPGԥ� PI�(54� ELU� VÕUD� J|VWԥULFLOԥU�
LOԥ�2.7�Gԥ� VWUXNWXU� Gԥ\LúLNOLNOԥU� �GD[LOL� UHWLQD� DWODUÕQÕQ� GLVRUTDQL]DVL\DVÕ�� LQWUDUHWLQDO� NLVWDODU�� (/0�
(=� ]ԥGԥOԥQPԥVL� NLPL�� Yԥ� ԥQ� \D[úÕ� NRUUHNVL\D� HGLOPLú� J|UPԥ� LWLOL\L� DUDVÕQGD� NRUHO\DVL\D� P�úDKLGԥ�
HGLOPLúGLU��2.7�Yԥ�0I�(54�NRPELQDVL\DVÕ�GLDEHWLN�PDNXO\DU�|GHPLQ�Gԥ\ԥUOԥQGLULOPԥVLQGԥ�RE\HNWLY�
NULWHUL\D�WԥPLQ�HGԥ�ELOLU��>��@��$UDúGÕUPDPÕ]�]DPDQÕ�GLDEHWLF�PDNXO\DU�|GHPGԥ�DPSOLWXGODUÕQ�D]DOPDVÕQD�
ED[PD\DUDT��ODWHQWOLNGԥ�X]DQPD�TH\Gԥ�DOÕQPDPÕúGÕU��%LU�VÕUD�ԥYYԥONL�WԥGTLTDWODUGD�GD�D÷ÕU�J|UPԥ�LWNLVL�
Yԥ�DPSOLWXGODUÕQ�D]DOPDVÕQD�ED[PD\DUDT��ODWHQWOLN�VDGԥFԥ�RUWD�GԥUԥFԥGԥ�X]DQPÕú�Yԥ�\D�QRUPDO�Gԥ\ԥUOԥU�
GD[LOLQGԥ�ROPXúGXU��>��������@�'LDEHWLN�PDNXO\DU�|GHPOL�[ԥVWԥOԥUGԥ�3��Yԥ�1��ODWHQWOLNOԥUL�LOԥ�ԥQ�\D[úÕ�
NRUUHNVL\D�HGLOPLú�J|UPԥ�LWLOL\L�DUDVÕQGD�Qԥ]ԥUԥoDUSDFDT�NRUHO\DVL\D�P�ԥ\\ԥQ�HGLOPԥPLúGLU��>��@�ԤNVLQԥ�
RODUDT��Eԥ]L�WԥGTLTDWoÕODU�LUԥOL�V�UP�úG�U�NL��GLDEHWLF�[ԥVWԥOԥUGԥ�PI�(54�]DPDQÕ�ODWHQWOLN�DPSOLWXGGDQ�
UHWLQDO� IXQNVL\DQÕQ�P�ԥ\\ԥQ�HGLOPԥVLQGԥ�GDKD�YDFLEGLU� >��@�%ԥ]L� WԥGTLTDWODUGD� LVԥ�GLDEHWLF�PDNXO\DU�
|GHPGԥ� UHWLQDO� Gԥ\LúLNOL\LQ�P�ԥ\\ԥQ� HGLOPԥVLQGԥ� KԥP� ODWHQWOL\LQ�� KԥP� Gԥ� DPSOLWXGXQ� YDFLE� ROGX÷X�
YXU÷XODQPÕúGÕU��>�����@

5HWLQDQÕQ�WUDNVLRQ�TRSPDVÕ�RODQ�[ԥVWԥGԥ�DSDUGÕ÷ÕPÕ]�PI�(54�]DPDQÕ�3��DPSOLWXGODUÕQÕQ�D]DOPDVÕ�
P�úDKLGԥ� HGLOGL�� /DWHQWOLN� LOԥ� DPSOLWXGH� DUDVÕQGD� X\÷XQOXT� P�ԥ\\ԥQ� HGLOPԥGL�� 5HTPDWRJHQ� TRSPD�
RODQ����J|]Gԥ�LVԥ�UHWLQDQÕQ�TRSDQ�VDKԥOԥULQGԥ�TRSPD\DQ�VDKԥOԥULQԥ�QLVEԥWԥQ�DPSOLWXGH�[H\OL�D]DOPÕú��
ODWHQWOLN�LVԥ�X]DQPÕúGÕU��>��@�0I�(54�P�D\LQԥVL�UHWLQDO�TRSPD�FԥUUDKL\ԥVLQGԥQ�VRQUD�UHWLQDO�IXQNVL\DQÕQ�
Gԥ\ԥUOԥQGLULOPԥVLQGԥ� ԥOYHULúOL� P�D\LQԥ�PHWRGXGXU�� 3UHRSHUDWLY� Yԥ� SRVWRSHUDWLYH� ODWHQWOLNOԥU� DUDVÕQGD�
P�K�P� IԥUT�ROPDPDVÕQD�ED[PD\DUDT��SRVWRSHUDWLY�PI�HUT� FDYDE� VÕ[OÕTODUÕ� SUHRSHUDWLYOԥ�P�TD\LVԥGԥ�
DUWPÕú�ROXU��>��@

<DúD�ED÷OÕ�PDNXO\DU�GHJHQHUDVL\D�]DPDQÕ�\DUDQDQ�VXEUHWLQDO�QHRYDVNXO\DU�PHPEUDQH�RODQ�[ԥVWԥGԥ�
D]DOPÕú�DPSOLWXG�Yԥ�Eԥ]L�]ԥGԥOԥQPԥ�VDKԥOԥULQGԥ�X]DQPÕú�ODWHQWOLN�J|VWԥULFLOԥUL�P�ԥ\\ԥQ�HGLOGL��

0I�(54�\DúD�ED÷OÕ�PDNXO\DU�GHJHQHUDVL\DOÕ�[ԥVWԥOԥUGԥ�UHWLQDO�IXQNVL\DQÕQ�Gԥ\ԥUOԥQGLULOPԥVLQGԥ�
ԥOYHULúOL��VXOGXU��<DúD�ED÷OÕ�PDNXO\DU�GHJHQHUDVL\D�VRQ�PԥUKԥOԥULQGԥ�IRWRUHVHSWRUODUÕQ�Yԥ�GD[LOL�UHWLQDQÕQ�
IXQNVL\DVÕQD�WԥVLU�HGLU�>��@

����[ԥVWԥQLQ�\DúD�ED÷OÕ�PDNXO\DU�GHJHQHUDVL\D�RODQ�����J|]�QGԥ�DSDUÕODQ� WԥGTLTDW�]DPDQÕ�PI�
(54�J|VWԥULFLOԥULQGԥ�[RURLGDO�QHRYDVNXODUL]DVL\DQÕQ�GD[LO�ROGX÷X�KԥOTԥOԥUGԥ�D÷ÕU��ԥWUDI�KԥOTԥOԥUGԥ�LVԥ�
\�QJ�O�GԥUԥFԥGԥ�D]DOPD�TH\Gԥ�DOÕQPÕúGÕU��$PSOLWXGODU�LOԥ�]ԥGԥOԥQPԥ�Yԥ�J|UPԥ�LWLOL\L�DUDVÕQGD�SR]LWLY�
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NRUHO\DVL\D�P�úDKLGԥ�HGLOPԥVLQԥ�ED[PD\DUDT��]ԥGԥOԥQPԥ�VDKԥVLQLQ�|Oo�V�Q�Q�UHWLQDO�IXQNVL\D\D�WԥVLU�
GԥUԥFԥVL�DUDVÕQGD�Qԥ]ԥUԥoDUSDFDT�ԥODTԥ�TH\Gԥ�DOÕQPDPÕúGÕU��>��@�2[úDU�RODUDT��-XUNOLHV�Yԥ�ԥPԥNGDúODUÕQÕQ��
3DUN�Yԥ�ԥPԥNGDúODUÕQÕQ�DSDUGÕ÷Õ�LNL�D\UÕ�WԥGTLTDWGD�GD�0I�(54�FDYDEODUÕ�LOԥ�J|UPԥ�LWLOL\L�DUDVÕQGD�J�FO���
]ԥGԥOԥQPԥ�VDKԥVLQLQ�|Oo�V��DUDVÕQGD�LVԥ�]ԥLI�NRUHO\DVL\D�P�úDKLGԥ�HGLOPLúGLU�>�����@

$SDUGÕ÷ÕPÕ]�WԥGTLTDWGD�DNWLY�PԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\DGD�DPSOLWXGXQ�D]DOPDVÕ�Yԥ�ODWHQWOL\LQ�
X]DQPDVÕQÕQ�SDWRORML�Gԥ\LúLNOL\LQ�GԥUԥFԥVL�LOԥ�G�]�DVÕOÕ�ROGX÷X�J|U�O�U��0ԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\DGD�
PDNXODQÕQ� ]ԥGԥOԥQPLú� VDKԥVLQGԥ� DPSOLWXG� D]DOPDVÕ� Yԥ� ODWHQWOL\LQ� X]DQPDVÕ� EDú� YHULU� Yԥ� EX�QԥWLFԥOԥU�
PI�(54�P�D\LQԥVLQLQ�PԥUNԥ]L�VHUR]�[RULRUHWLQRSDWL\DGD�UHWLQDO�GLVIXQNVL\DQÕQ�TL\PԥWOԥQGLULOPԥVLQGԥ�
LVWLIDGԥ�HGLOԥ�ELOԥFԥ\LQL�WԥVGLT�HGLU�>��@��&KDSSHORZ��$��9��Yԥ�0DUPRU��0��)�DSDUGÕTODUÕ�WԥGTLTDW�]DPDQÕ�
\HNXQ�QԥWLFԥ\ԥ�JԥOPLúOԥU�NL��QH\URHSLWHOLQLQ�TRSPDVÕQÕQ�VSRQWDQ�G�]ԥOPԥVLQGԥQ�VRQUDNÕ���D\GDQ����D\D�
TԥGԥUNL�P�GGԥW�ԥU]LQGԥ�DPSOLWXGODUÕQ�DUWPDVÕQD�ED[PD\DUDT��\HQԥ�Gԥ�GDYDPOÕ� VXEQRUPDO�Yԥ]L\\ԥWGԥ�
TDOÕUODU�>��@�

ùWDUTDUW�Yԥ�3LTPHQWOL�UHWLQLW�[ԥVWԥOԥULQGԥ�DPSOLWXGODU�D]DOPÕúGÕU�Yԥ�]ԥGԥOԥQPԥQLQ�GԥUԥFԥVLQԥ�ED÷OÕ�
RODUDT�IԥUTOLOLNOԥU�J|VWԥULU��3LTPHQWOL�UHWLQLWGԥQ�IԥUTOL�RODUDT�ùWDUTDUW�[ԥVWԥOL\LQGԥ�DPSOLWXG�Yԥ�ODWHQWOLN�
DUDVÕQGD�X\÷XQOXT�P�ԥ\\ԥQ�HGLOPԥPLúGLU��3LTPHQWOL�UHWLQLWGԥ�LVԥ�\DOQÕ]�Eԥ]L�VDKԥOԥUGԥ�ODWHQWOLN�QLVEԥWԥQ�
X]DQPÕúGÕU��

8�� .UHWVFKPDQQ�� 0�� 6HHOLJHU� Yԥ� ԥPԥNGDúODUÕQÕQ� DSDUGÕ÷Õ� WԥGTLTDWD� ԥVDVԥQ�� 0I�(54� ùWDUTDUW�
[ԥVWԥOL\LQLQ� GLDTQRVWLNDVÕQGD� Yԥ� KԥPoLQLQ� GL൵HUHQVLDO� GLDTQRVWLNDVÕQGD� ԥOYHULúOLGLU�� 0I(5*� \�QJ�O�
PDNXO\DU� Gԥ\LúLNOLNOԥU� RODQ� [ԥVWԥOԥULQ� Yԥ� GLDTQR]XQ� P�ԥ\\ԥQ� HGLOPԥVL� oԥWLQ� RODQ� FDYDQ� [ԥVWԥOԥULQ�
Gԥ\ԥUOԥQGLULOPԥVLQGԥ�P�K�P�URO�R\QD\ÕU�ùWDUTDUW�[ԥVWԥOL\LQGԥ�0I�(54�KԥWWD�PLQLPDO�UHWLQD�Gԥ\LúLNOLNOԥUL�
Yԥ�\D�QRUPDO�J|UPԥ�LWLOL\L�ROVD�EHOԥ��IRYHDO�Yԥ�PԥUNԥ]L�UHWLQD�IXQNVL\DVÕQGD�Qԥ]ԥUԥoDUSDFDT�GԥUԥFԥGԥ�
D]DOPD�J|VWԥULU��ùWDUTDUW�[ԥVWԥOԥ\LQGԥ�SLTPHQWOL�UHWLQLW��NROEDFÕT�GLVWUR¿\DVÕQGDQ�IԥUTOL�RODUDT�ODWHQWOLN�
ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�X]DQPDPÕúGÕU��ԤQ�JHQLú�\D\ÕOPÕú�0I�(54�QԥWLFԥVL�DPSOLWXGXQ�[H\OL�D]DOPDVÕ�Yԥ�
ODWHQWOL\LQ�D]�GԥUԥFԥGԥ�X]DQPDVÕGÕU�>��@�

%ԥ]L�ùWDUTDUW�[ԥVWԥOԥULQGԥ�LVԥ�SHULIHULN�KԥOTԥOԥU�Gԥ�GD[LO�ROPDTOD�0I(5*�Gԥ�ODWHQWOL\LQ�X]DQPDVÕ�
J|U�O�U�Yԥ�EX�GD�WRU�TLúDQÕQ�JHQLú�]ԥGԥOԥQPԥVLQL�ԥNV�HWGLUԥUԥN�X]XQP�GGԥWOL�GDKD�SLV�J|UPԥ�SURTQR]XQD�
LúDUԥ�HGLU�>��@�

8�.UHWVFKPDQQ��0�6HHOLJHU� Yԥ� ԥPԥNGDúODUÕQÕQ� ��� SLTPHQWOL� UHWLQLW� [ԥVWԥOԥULQGԥ� DSDUGÕ÷Õ� EDúTD�
ELU� WԥGTLTDWD� ԥVDVԥQ�� PI�(54� ]DPDQÕ� DPSOLWXG� Yԥ� ODWWHQWOLNGԥ� HNVHQWULN�DVÕOÕ� Gԥ\LúLNOLNOԥU� P�ԥ\\ԥQ�
HGLOPLúGLU��%XQXQOD�GD��PI�(54�SLTPHQWOL�UHWLQLW�[ԥVWԥOԥULQGԥ�GLDTQRVWLN�ԥKԥPL\\ԥWԥ�PDOLNGLU�>��@�

<HNXQ
$SDUGÕ÷ÕPÕ]� WԥGTLTDW� QԥWLFԥVLQGԥ� D\GÕQ� ROPXúGXU� NL�� PDNXODGD� SDWRORML� Gԥ\LúLNOLNOԥUԥ� X\÷XQ�

IXQNVLRQDO�SR]XOPDODU�PI�(54�Gԥ�J|VWԥULFLOԥULQ�Gԥ\LúPԥVLQԥ�VԥEԥE�ROXU��0I�(54�PDNXODQÕQ�P�[WԥOLI�
SDWRORJL\DODUÕQGD�IXQNVLRQDO�Gԥ\LúLNOLNOԥULQ�TL\PԥWOԥQGLULOPԥVLQGԥ�YDFLE�P�D\LQԥ�PHWRGXGXU�

Ԥ'Ԥ%ø<<$7�

��� +R൵PDQQ�� 0�%�� %DFK�� 0��� .RQGR�� 0�� HW� DO�� ,6&(9� VWDQGDUG� IRU� FOLQLFDO� PXOWLIRFDO�
HOHFWURUHWLQRJUDSK\��PI(5*����0�%��+R൵PDQQ��0�%DFK��0�.RQGR�>HW�DO�@����'RF�2SKWKDOPRO���
±������������±�S������

��� +RRG��'�&��,6&(9�VWDQGDUG�IRU�FOLQLFDO�PXOWLIRFDO�HOHFWURUHWLQRJUDSK\��PI(5*����'�&�+RRG��
0�%DFK��0�%ULJHOO�>HW�DO�@����'RF�2SKWKDOPRO���±������������±�S������

��� +RRG��'�&��7KH�PXOWLIRFDO�HOHFWURUHWLQRJUDP���'�&�+RRG��-�*�2GHO��&�6�&KHQ�>HW�DO�@� ���-�
1HXURRSKWKDOPRO���±��������������±�S��������

��� +RRG��'�&��,GHQWLI\LQJ�LQQHU�UHWLQDO�FRQWULEXWLRQV�WR�WKH�KXPDQ�PXOWLIRFDO�(5*���'�&�+RRG��
9�*UHHQVWHLQ��/�)ULVKPDQ�>HW�DO�@����9LVLRQ�5HV���±���������������±�S���������
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��� +RRG��'�&��$Q�DWWHPSW�WR�GHWHFW�JODXFRPDWRXV�GDPDJH�WR�WKH�LQQHU�UHWLQD�ZLWK�WKH�PXOWLIRFDO�
(5*� ��'�&�+RRG��9�&�*UHHQVWHLQ��.�+RORSLJLDQ� >HW� DO�@� ��� ,QYHVW�2SKWKDOPRO�9LV� 6FL��� ±�
�������������±�S��������

��� )RUWXQH�� %�� 7KH� WRSRJUDSKLF� UHODWLRQVKLS� EHWZHHQ� PXOWLIRFDO� HOHFWURUHWLQRJUDSKLF� DQG�
EHKDYLRUDO�SHULPHWULF�PHDVXUHV�RI�IXQFWLRQ�LQ�JODXFRPD���%�)RUWXQH��&�$�-RKQVRQ��*�$�&LR൶�
���2SWRP�9LV�6FL���±��������������±�S��������

��� .HOOQHU��8��)XQGXV�DXWRÀXRUHVFHQFH�DQG�PI(5*�IRU�HDUO\�GHWHFWLRQ�RI�UHWLQDO�DOWHUDWLRQV�LQ�
SDWLHQWV�XVLQJ�FKORURTXLQH�K\GUR[\FKORURTXLQH���8�.HOOQHU��$�%�5HQQHU��+�7LOODFN����,QYHVW�
2SKWKDOPRO�9LV�6FL���±�����������±�S�����������

��� 0LVVQHU��6��&RPSDULVRQ�RI�GL൵HUHQW�VFUHHQLQJ�PHWKRGV�IRU�FKORURTXLQH�K\GUR[\FKORURTXLQH�
UHWLQRSDWK\��PXOWLIRFDO� HOHFWURUHWLQRJUDSK\�� FRORU� YLVLRQ�� SHULPHWU\�� RSKWKDOPRVFRS\�� DQG�
ÀXRUHVFHLQ� DQJLRJUDSK\� �� 6�0LVVQHU��8�.HOOQHU� ���*UDHIHV�$UFK�&OLQ�([S�2SKWKDOPRO��� ±�
�����������±�S���������

��� *XSWD�� 6�� 6HQVLWLYLW\� RI� PXOWLIRFDO� HOHFWURUHWLQRJUDSK\� �PI(5*�� LQ� GHWHFWLQJ� VLGHURVLV� ��
6�*XSWD��1�0LGKD��9�*RJLD�>HW�DO�@����&DQ�-�2SKWKDOPRO���±�����������±�S���������

���� 0RVFKRV�� 0�0��$QDWRPLFDO� DQG� IXQFWLRQDO� LPSDLUPHQW� RI� WKH� UHWLQD� DQG� RSWLF� QHUYH� LQ�
SDWLHQWV�ZLWK�DQRUH[LD�QHUYRVD�ZLWKRXW�YLVLRQ�ORVV���0�0�0RVFKRV��)�*RQLGDNLV��(�9DUVRX����
%U�-�2SKWKDOPRO���±�����������±�S�����������

���� .UHWVFKPDQQ��8��&OLQLFDO�DSSOLFDWLRQV�RI�PXOWLIRFDO�HOHFWURUHWLQRJUDSK\���8�.UHWVFKPDQQ��
0�%RFN��5�*RFNHOQ�>HW�DO�@����'RF�2SKWKDOPRO���±������������±�S��������

���� +ROGHU��*�(�� (OHFWURSK\VLRORJLFDO� DVVHVVPHQW� RI� RSWLF� QHUYH� GLVHDVH� ��*�(�+ROGHU� ��� (\H�
�/RQG���±�����������±�S�����������

���� %HDUVH��0�$��-U��0XOWLIRFDO�HOHFWURUHWLQRJUDSK\�LQ�GLDEHWLF�UHWLQRSDWK\�DQG�GLDEHWLF�PDFXODU�
HGHPD���0�$�%HDUVH�-U���*�<�2]DZD����&XUU�'LDE�5HS���±��������������±�S�����

���� .KRMDVWHK��+��0XOWLIRFDO�HOHFWURUHWLQRJUDP�LQ�GLDEHWLF�PDFXODU�HGHPD�DQG�LWV�FRUUHODWLRQ�ZLWK�
GL൵HUHQW�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�IHDWXUHV���+�.KRMDVWHK��+�5LD]L�(VIDKDQL��(�.KDOLOL�
3RXU�>HW�DO�@����,QW�2SKWKDOPRO���±�����������±�S����±����

���� 7HKUDQL�� 1�0�� 0XOWLIRFDO� (OHFWURUHWLQRJUDP� LQ� 'LDEHWLF� 0DFXODU� (GHPD�� &RUUHODWLRQ�
ZLWK�9LVXDO�$FXLW\�DQG�2SWLFDO�&RKHUHQFH�7RPRJUDSK\� ��1�0�7HKUDQL��+�5LD]L�(VIDKDQL��
(�-DIDU]DGHKSXU�>HW�DO�@����-�2SKWKDOPLF�9LV�5HV���±��������������±�S���������

���� 6FKROO�� +�3�� 0DSSLQJ� RI� UHWLQDO� IXQFWLRQ� LQ� %HVW� PDFXODU� G\VWURSK\� XVLQJ� PXOWLIRFDO�
HOHFWURUHWLQRJUDSK\���+�3�6FKROO��$�0�6FKXVWHU��5�9RQWKHLQ�>HW�DO�@����(�9LVLRQ�5HV���±�������
����±�S�����±�����

���� (NVDQGK��/��'L൵HUHQW�FOLQLFDO�H[SUHVVLRQV�LQ�WZR�IDPLOLHV�ZLWK�6WDUJDUGW
V�PDFXODU�G\VWURSK\�
�67*'�����/�(NVDQGK��8�(NVWU|P��0�$EUDKDPVRQ�>HW�DO�@����2SKWKDOPRO�6FDQG���±�����������
±S����±����

���� )RUWXQH�� %��0XOWLIRFDO� HOHFWURUHWLQRJUDP� GHOD\V� UHYHDO� ORFDO� UHWLQDO� G\VIXQFWLRQ� LQ� HDUO\�
GLDEHWLF�UHWLQRSDWK\���%�)RUWXQH��0�(�6FKQHFN��$�-�$GDPV����,QYHVW�2SKWKDOPRO�9LV�6FL���±�
����������±S�����±�����

���� +DUULVRQ��:�:��3UHGLFWLRQ��E\�UHWLQDO�ORFDWLRQ��RI�WKH�RQVHW�RI�GLDEHWLF�HGHPD�LQ�SDWLHQWV�ZLWK�
QRQSUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\���:�:�+DUULVRQ��0�$�%HDUVH�-U��0�(�6FKQHFN�>HW�DO�@����
,QYHVW�2SKWKDOPRO�9LV�6FL���±�����������±�S�����±�����

���� .DQJ��+��&KDUDFWHUV�RI�PXOWLIRFDO�HOHFWURUHWLQRJUDP�LQ�GL൵HUHQW�JUDGHV�RI�GLDEHWLF�PDFXODU�
HGHPD��=KRQJKXD�\DQ�NH�]D�=KL���+�.DQJ��<�6�;X��+�=KDQJ�>HW�DO�@� ���&KLQHVH�-RXUQDO�RI�
2SKWKDOPRORJ\��±��������������±�S���������
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���� 'H]KHQJ��:�8��&RPSDULVRQ�RI�SUH�� DQG�SRVW�RSHUDWLRQDO�PXOWLIRFDO� HOHFWURUHWLQRJUDPV�RI�
UHWLQDO�GHWDFKPHQW���:�'H]KHQJ��*�5XORQJ��=�*XRPLQJ�>HW�DO�@�&KLQHVH�0HGLFDO�-RXUQDO����
±���������������±�S�����������

���� <DYDV��*�)��0XOWLIRFDO�HOHFWURUHWLQRJUDSK\�LQ�VXEMHFWV�ZLWK�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ�
��*�)�<DYDV��7�.�VEHFL��h�h�,QDQ����'RF�2SKWKDOPRO���±������������±�S����±����

���� .DGHU��0�$��(OHFWURSK\VLRORJLFDO�VWXG\�RI�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ���0�$�.DGHU����
1HZ�)URQWLHUV�LQ�2SKWKDOPRORJ\��±�������������±�S����

���� -XUNOLHV�� %�� 0RQLWRULQJ� UHWLQDO� IXQFWLRQ� LQ� QHRYDVFXODU� PDFXORSDWK\� XVLQJ� PXOWLIRFDO�
HOHFWURUHWLQRJUDSK\� HDUO\� DQG� ORQJ�WHUP� FRUUHODWLRQ� ZLWK� FOLQLFDO� ¿QGLQJV� �� %�-XUNOLHV��
0�:HLVPDQQ��-�+�VLQJ�>HW�DO�@����*UDHIH¶V�$UFK�&OLQ�([S�2SKWKDOPRO���±������������±�S�����
����

���� 3DUN�� -�<�� 0XOWLIRFDO� HOHFWURUHWLQRJUDP� ¿QGLQJV� DIWHU� LQWUDYLWUHDO� EHYDFL]XPDE� LQMHFWLRQ�
LQ� FKRURLGDO� QHRYDVFXODUL]DWLRQ� RI� DJH�UHODWHG�PDFXODU� GHJHQHUDWLRQ� �� -�<�3DUN�� 6�+�.LP��
7�.�3DUN�>HW�DO�@����-�.RUHDQ�2SKWKDOPRO���±�����������±�S���������

���� +XDQJ��6��7KH�PXOWLIRFDO�HOHFWURUHWLQRJUDP�LQ�FHQWUDO�VHURXV�FKRULRUHWLQRSDWK\���6�+XDQJ��
'�:X��)�-LDQJ�>HW�DO�@����-�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��±�����������±�S���������

���� &KDSSHORZ��$�9�� 0XOWLIRFDO� HOHFWURUHWLQRJUDP� DEQRUPDOLWLHV� SHUVLVW� IROORZLQJ� UHVROXWLRQ�
RI�FHQWUDO�VHURXV�FKRULRUHWLQRSDWK\���$�9�&KDSSHORZ��0�)�0DUPRU����$UFK��2SKWKDOPRO���±�
�����������±�S�����±�����

���� .UHWVFKPDQQ�� 8�� 0XOWLIRFDO� HOHFWURUHWLQRJUDSK\� LQ� SDWLHQWV� ZLWK� 6WDUJDUGW
V� PDFXODU�
G\VWURSK\���8�.UHWVFKPDQQ��0�:�6HHOLJHU��.�5XHWKHU�>HW�DO�@����%U�-�2SKWKDOPRO���±�������
����±�S����±����

���� (NVDQGK��/��'L൵HUHQW�FOLQLFDO�H[SUHVVLRQV�LQ�WZR�IDPLOLHV�ZLWK�6WDUJDUGW
V�PDFXODU�G\VWURSK\�
�67*'��� �� /�(NVDQGK��8�(NVWU|P��0�$EUDKDPVRQ� >HW� DO�@� ���$FWD�2SKWKDOPRO� 6FDQG��� ±�
����������±�S����±����

���� 6HHOLJHU�� 0�� 0XOWLIRFDO� HOHFWURUHWLQRJUDSK\� LQ� UHWLQLWLV� SLJPHQWRVD� �� 0�6HHOLJHU��
8�.UHWVFKPDQQ��(�$SIHOVWHGW�6\OOD�>HW�DO�@����$PHULFDQ�-RXUQDO�RI�2SKWKDOPRORJ\��±�������
�����±�S���������
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