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Eԥ]LOԥUL�ELQRNXO\DU�J|UPԥQLQ�TDSDPD�LOԥ�LQNLúDI�HWPԥGL\LQL�KHVDE�HGLU��(\QԥN�DOWÕQGDQ�J|]��WDP�TDSD\DQ�DGKH]LY
J|]� SHGOԥULQGԥQ� LVWLIDGԥ� [ԥVWԥQLQ� \D[úÕ� J|UԥQ� J|]�QGԥ� J|UPԥVLQL� PԥKGXGODúGÕUDUDT� GDKD� \Dú[Õ� QԥWLFԥ� YHULU��
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NL��J�QGԥ�����VDDW�TDSDPDGDQ�VRQUD�LQGL\ԥ�TԥGԥU�P�DOLFԥ�DOPD\DQ������\Dú�DUDVÕ�TUXSGD�J|UPԥ�LWLOL\L�����TԥGԥU�
DUWPÕú��KԥWWD�GDKD�|QFԥ�DPEOLRSL\D�WHUDSL\DVÕ�NHoԥQOԥUGԥ�����J|UPԥ�LWLOL\L�DUWPÕúGÕU��%|\�N�\DúOÕ�XúDTODUGD�����
���\Dú�DUDVÕ���ԥYYԥO�DPEOLRSL\D�P�DOLFԥVL�NHoLUGLNOԥUL�WԥTGLUGԥ��\DOQÕ]�����L�\D[úÕODúGÕ÷ÕQD�ED[PD\DUDT��NHoPLúGԥ�
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P�DOLFԥVL�NLPL�WԥTGLP�HGLOPLúGLU��%ԥ]L�RIWDOPRORTODU�DOWHUQDWLY�RODUDT�VLNORSOHJLN�GDPFÕODUÕ�LVWLIDGԥ�HWVԥ�Gԥ��ԥNVԥU�
WԥGTLTDWODUGD����OL�DWURSLQ�J|]�GDPFÕVÕ�LVWLIDGԥ�HGLOPLúGLU��$WURSLQLQ�X\÷XQOXT��\DQ�WԥVLUOԥU�Yԥ�VRVLDO�VWLTPDQÕQ�
TDUúÕVÕQÕQ�DOÕQPDVÕ�ED[ÕPÕQGDQ�TDSDPDGDQ�GDKD�HIIHNWLY�ROGX÷X�J|VWԥULOPLúGLU�>��@��$QWL[ROLQHUJLN�\DQ�WԥVLUOԥU�Yԥ�
IRWRIREL\D�GD�GD[LO�ROPDTOD�DWURSLQLQ�LVWLIDGԥVL�LOԥ�ED÷OÕ�Eԥ]L�ULVNOԥU�YDU��6LNORSOHJLN�SHQDOL]DVL\D�KLSHUPHWURSL\DOÕ
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øVWԥQLOԥQ� QԥWLFԥQL� DOPDT��o�Q� DWURSLQLQ� LVWLIDGԥ� WH]OL\L� Gԥ� ELU� QHoԥ� WԥGTLTDWÕQ�P|Y]XVX� ROPXúGXU�� ���� \DúOÕ�
XúDTODU�DUDVÕQGD�ELU�WԥGTLTDW�KԥIWԥ�VRQX�DWURSLQ�W|NԥQ�TUXSOD�J�QGԥOLN�DWURSLQ�W|NԥQ�TUXSXQ�P�TD\LVԥVLQGԥ�R[úDU�
QԥWLFԥ� J|VWԥUPLúGLU�� KԥU� LNL� TUXSGDNÕ� [ԥVWԥOԥULQ� Wԥ[PLQԥQ� \DUÕVÕ� DPEOLRSL\DQÕQ� NHoPԥVLQԥ� QDLO� ROPXúGXU� >��@�
+ԥPoLQLQ� KԥIWԥ� VRQX� DWURSLQLQ� D÷ÕU� GԥUԥFԥOL� DPEOLRSL\DVÕ� RODQ� XúDTODUGD� HIIHNWLY� ROGX÷X� J|VWԥULOPLú�� TDSDPD�
SURVHVLQԥ�EԥQ]ԥU�QԥWLFԥOԥU�YHUGL\L�TH\G�HGLOPLúGLU�>��@��'LJԥU�J|]ԥ�SODQR�ú�úԥ�ԥODYԥ�HGLOPԥVL�DOÕQDQ�QԥWLFԥOԥUGԥ
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ԥKԥPL\\ԥWOL�ELU�IԥUT�ROPDGÕ÷ÕQÕ�WԥVELW�HWPLúGLU�>��@��%XQGDQ�ԥODYԥ�TDSDPD�DWURSLQGԥQ�GDKD�WH]�QԥWLFԥ�YHUPLúGLU�����
LOOLN�P�úDKLGԥ�J|VWԥUPLúGLU�NL��KԥU�LNL�P�DOLFԥ�PHWRGX�]DPDQÕ�DPEOLRSLN�J|]Gԥ�J|UPԥ�LWLOL\L�H\QL�GԥUԥFԥGԥ�\D[úÕ
ROPXúGXU��2UWD�GԥUԥFԥOL�DPEOLRSL\DOÕ������\Dú�TUXSXQGD�KԥIWԥ�VRQX�DWURSLQ�Yԥ�J�QGԥ���VDDW�TDSDPDQÕQ�QԥWLFԥOԥUL
P�TD\LVԥ�HGLOPLúGLU��+ԥU�LNL�TUXSGD����KԥIWԥ�ԥU]LQGԥ�DQDORML�\D[úÕODúPD�QԥWLFԥOԥUL�DOÕQPÕúGÕU��$WURSLQ�TUXSXQGD
����XúDTGD�����Yԥ�GDKD�DUWÕT�J|UPԥQLQ�DUWPDVÕ�P�úDKLGԥ�ROXQPXú��TDSDPD�TUXSXQGD�LVԥ�EX�J|VWԥULFL�����WԥúNLO
HWPLúGLU�>��@�

+ԥU�J�Q���VDDW�TDSDPD�HGԥQ��\D[XG�J�QGԥOLN�DWURSLQ�LVWLIDGԥ�HGԥQ�[ԥVWԥOԥUGԥ�LUԥOLOԥ\Lú�ROPDGÕ÷Õ�KDOGD��J�FO�
WԥNDQ��o�Q�TDSDPD�LOԥ�DWURSLQLQ�NRPELQԥ�LVWLIDGԥVL�Gԥ�ԥODYԥ�HIIHNW�YHUPԥPLúGLU�>��@�



123

2019/1 (29)( )Ԥ'Ԥ%ø<<$7�ø&0$//$5,

)LOWUOΩU�
%DQJHUWHU� ¿OWUOԥUL� TUDGXDVL\D� ROXQPXú� \DUÕPúԥIIDI� ¿OWUOԥUGLU� NL�� J|]O�NOԥUԥ� \HUOԥúGLULOԥUԥN� KԥPLQ� J|]Gԥ�

J|U�QW�Q��EXODQÕTODúGÕUÕU��2QODU�RNNO�]LRQ�OLQ]D�LOԥ�P�TD\LVԥGԥ�NRVPHWLN�RODUDT�GDKD�D]�Qԥ]ԥUԥ�oDUSÕU�Yԥ�J|UPԥQL�
WDP�SR]PD\DUDT�ELQRNXO\DU�J|UPԥ\ԥ�PDQH�ROPXUODU��)LOWUOԥUOԥ�TDSDPD�]DPDQÕ�J|UPԥQLQ�����ԥ�TԥGԥU�D]DOPDVÕQÕ
WԥPLQ� HGԥQ� ���� ¿OWU� YDVLWԥVLOԥ�� \D[XG� J|UPԥQLQ� ����\ԥ� TԥGԥU� D]DOPDVÕQÕ� WԥPLQ� HGԥQ� ���� ¿OWUL� LOԥ� GLVWDQVLRQ�
RSWRWLSOԥULQ� WԥGULFԥQ� GHTUDGDVL\DVÕ� \ROX� LOԥ� DSDUÕOÕU�� 3*;$4� WԥGTLTDWÕ� J|VWԥUPLúGLU� NL�� EX� Qԥ]ԥUGԥ� WXWXODQ
GHTUDGDVL\DQÕQ� VԥYL\\ԥVL� TH\UL�GԥTLT� ROVD� GD�� HIIHNWLY�P�DOLFԥ��o�Q����� Yԥ� ����¿OWUOԥUL� TH\UL�DPEOLRSLN� J|]Gԥ
NLID\ԥW�TԥGԥU�J|U�QW�Q��D]DOGÕU��4H\G�HWPԥN�OD]ÕPGÕU�NL��GHTUDGDVL\D�]DPDQOD�D]DOÕU��RQD�J|Uԥ�¿OWUOԥU�P�WԥPDGL
RODUDT�Gԥ\LúGLULOPԥOLGLU� >��@��*|]O�NO��¿OWUOԥ�TDSDPD�]DPDQÕ��XúDTODU�J|]O�\�Q�NԥQDUÕQGDQ�ED[D�ELOLUOԥU��EXQD
J|Uԥ�[ԥVWԥQLQ�VHoLOPԥVL�]DPDQÕ�EX�Qԥ]ԥUԥ�DOÕQPDOÕGÕU�

=ԥLI�GԥUԥFԥOL�DPEOLRSL\DGD�%DQJHUWHU�¿OWUOԥUL�LOԥ�J�QGԥ���VDDW�TDSDPD�]DPDQÕ����KԥIWԥOLN�P�úDKLGԥ�¿OWUOԥULQ�
]ԥLI� QԥWLFԥ�J|VWԥUGL\LQL� DúNDU� HWPLúGLU��=ԥLI� HIIHNWLYOLN�J|VWԥULFLOԥULQԥ�ED[PD\DUDT�� H\QL� DUDúGÕUPD�� [ԥVWԥOԥU� Yԥ�
YDOLGH\QOԥUGԥ� TDSDPD� LOԥ� ED÷OÕ� SUREOHPOԥU� ROGXTGD�� ¿OWUOԥULQ� [ԥVWԥOԥUԥ� Yԥ� RQODUÕQ� DLOԥOԥULQԥ� GDKD� D]� P�DOLFԥ
\�N�Q�Q�ROGX÷XQX�WԥVELW�HWPLúGLU�>��@�

8úDTODUÕQ�ԥNVԥUL\\ԥWL�EX�\DQDúPDODUOD�\D[úÕODúVD�GD��E�W�Q�XúDTODU�ԥQԥQԥYL�DPEOLRSL\D�P�DOLFԥOԥULQԥ�FDYDE�
YHUPLU��+ԥWWD� UHVSRQGHQWOԥULQ� ԥNVԥUL\\ԥWL� TDOÕT� DPEOLRSL\D\D�PDOLNGLU�� ���� \Dú� DUDVÕ�P�DOLFԥ� ROXQDQ� XúDTODUÕQ�
����L����\DúÕQGD�GD�TDOÕT�DPEOLRSL\D�Q�PD\Lú�HWGLULU�>��@�������\DúDUDVÕ�XúDTODUGDQ�����L�TDSDPD�LOԥ�P�DOLFԥ
ROXQDQ�Yԥ�DWURSLQ�LOԥ�P�DOLFԥ�ROXQDQODUÕQ�����L�X]XQP�GGԥWOL�P�úDKLGԥ�]DPDQÕ�TDOÕT�DPEOLRSL\D\D�PDOLN�ROGX÷X�
DúNDU�HGLOPLúGLU�>��@��<HQL\HWPԥOԥU�DUDVÕQGD�LVԥ�XúDTODUÕQ�DQFDT�ó�L�H\QԥN�Yԥ�TDSDPD�LOԥ�P�DOLFԥ\ԥ�WDEH�ROXU�>��@�

%LQRNXO\DU�WHUDSL\D
$PEOLRSL\DQÕQ�GԥULQOL\L�ELQRNXO\DU�GLVEDODQVÕQ�GԥUԥFԥVL�LOԥ�G�]�P�WԥQDVLEGLU�>��@��+ԥPLQ�[ԥVWԥOԥU�SR]XOPXú

VWHUHRSVLV� Yԥ� ELQRNXO\DU� J|UPԥ� Q�PD\Lú� HWGLULUOԥU� >��@�� +DOEXNL� DPEOLRSL\DOÕ� [ԥVWԥOԥUGԥ� ELQRNXO\DU� NRUWLNDO
NRPPXQLNDVL\D� P�ԥ\\ԥQ� TԥGԥU� VD[ODQPÕú� ROXU� >�����@�� %X� IDNWODU� GDYDPOÕ� ELQRNXO\DU� QH\URQ� V[HPOԥULQ
DNWLYOԥúGLULOPԥVLQLQ�DPEOLRSLN�J|]���R\DWPDT���o�Q�LVWLIDGԥ�HGLOԥ�ELOԥFԥ\L�Qԥ]ԥUL\\ԥVL��o�Q�ԥVDVGÕU��%LQRNXO\DU�
VWLPXO\DVL\D�YDVLWԥVLOԥ�DPEOLRSL\DQÕQ�\D[úÕODúGÕUÕOPDVÕQD�VԥEԥE�RODQ�ELQRNXO\DU�WHUDSL\D�ԥVDVԥQ�SHUVHSWLY�|\UԥQPԥ
Yԥ�GL[RSWLN�PԥúTOԥUԥ�E|O�Q�U�

3HUVHSWLY�|\UΩQPΩ�
3HUVHSWLY�|\UԥQPԥ������F��LOGԥ�(OHRQRUD�*LEVRQ�WԥUԥ¿QGԥQ�VWLPXOODUÕQ�WԥNUDU�WԥVLUGԥQ�VRQUD�WDQÕQPDVÕ�Yԥ�\D�EX

VWLPXO�PDVVLYL�LOԥ�SUDNWLNDGD�HYRO\XVL\D�NLPL�P�ԥ\\ԥQ�HGLOPLúGLU�>��@��%X�Lú��³7ԥFU�Eԥ�P�NԥPPԥO�HGLU´�DGOÕ�N|KQԥ�
DWDODU�V|]�Q�Q�SVL[R¿]LN�TL\PԥWOԥQGLUPԥVLGLU��0ԥOXPGXU�NL��E|\�NOԥUGԥ�VDGԥ�YL]XDO�WDSúÕUÕTODUÕQ�\HULQԥ�\HWLULOPԥVL
X]XQP�GGԥWOL�WԥFU�Eԥ�LOԥ�\D[úÕODúÕU��3HUVHSWLY�|\UԥQPԥQLQ�P�[WԥOLI�YL]XDO�WDSúÕUÕTODUD�WԥWELTL��LVWLTDPԥWOԥQGLUPԥGԥ
D\ÕUGHWPԥ��VWHUHRDNXVWLND�Yԥ�NRQWUDVW�KԥVVDVOÕ÷Õ�GD[LO�ROPDTOD��ELU�VÕUD�WԥGELUOԥUGԥ�WԥNPLOOԥúGLULOPԥVLQԥ�VԥEԥE�ROXE�
>��@��3HUVHSWLY�WԥOLP�]DPDQÕ��PԥVԥOԥQ��YHUQ\H�NԥVNLQOL\L��4DERUXQ�DúNDUODQPDVÕ��P|YTHOԥULQ�D\UÕ�VHoNLOL\L��VԥV�
N�\Gԥ�RSWRWLS�P�ԥ\\ԥQOԥúGLULOPԥVL��VԥV�N�\Gԥ�RSWRWLS�P�ԥ\\ԥQOԥúGLULOPԥVL�Yԥ�NRQWUDVWÕQ�DúNDU�HGLOPԥVL�NLPL�ELU�
VÕUD�J|UPԥ�TDELOL\\ԥWL�WDSúÕUÕTODUÕ�WԥGTLT�HGLOPLúGLU�>��@��

3HUVHSWLY� WԥOLPLQ� WԥUԥIGDUODUÕ� |\UԥWPԥ� PԥTVԥGLOԥ� VHoLOԥQ� VWLPXOODUÕQ� [�VXVL� WԥELԥWLQL� TH\G� HGԥUԥN�� RQODUÕQ�
|\UԥGLOԥQ�GLVNULPLQDVL\DQÕ��PXPLOԥúGLUPԥN�SRWHQVLDOÕQD�VԥEԥE�ROGX÷XQX�GH\ULOԥU�>��@��'LJԥUOԥUL�PԥTVԥGԥX\÷XQ
RODUDT�VÕ[OÕT�IHQRPHQLQLQ��J|UPԥ�LWLOL\LQLQ�ELU�VÕUD�KԥUIԥ�ED[DUNԥQ�D]DOPDVÕ��D\UÕ�D\UÕ�KԥUÀԥUԥ�ED[DUNԥQ�oR[DOPDVÕ�
]ԥUԥUOL�HIIHNWLQLQ�D]DOPDVÕQÕ�TH\G�HWPLúOԥU�>��@��%XQXQ�QH\UR�ԥVDVODUÕ�NLPL�PԥúT�HWGLNFԥ�EH\LQGԥ�ODWHUDO�LQKLELVL\DQÕQ�
D]DOPDVÕ�ROPXúGXU�>��@��

<XYHQLO�DPEOLRSODU��]ԥULQGԥ�NLoLN�WԥGTLTDWODU�\D[úÕ�QԥWLFԥOԥU�J|VWԥUPLúGLU��'DKD�|QFԥ�RNNO�]LRQ�WHUDSL\D�NHoԥQ
��XúDT�SR]LVLRQ�GLVNULPLQDVL\D�KԥOO�HWGLNGԥQ�VRQUD�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�J|UPԥ�LWLOL\LQL�DUWÕUPÕúODU�>��@�����VDDWOÕT
SHUVHSWXDO� WԥOLP�NHoPLú�EHú�DPEOLRSLN�XúDT��]ԥULQGԥ� LNLQFL�SLORW� WԥGTLTDW�6QHOOHQ�J|UPԥ� LWLOL\LQGԥ�Yԥ�NRQWUDVW�
KԥVVDVOÕTGD�\D[úÕ�DUWÕP�Q�PD\Lú�HWGLUGLOԥU��0�DOLFԥ�UHMLPLQLQ�WDPDPODQPDVÕQGDQ�VRQUD�[ԥVWԥOԥU�P�úDKLGԥ�DOWÕQGD
VD[ODQPDPÕúGÕODU�>��@��

3HUVHSWLY� |\UԥQPԥ� KԥOԥ� JHQLú� \D\ÕOPÕú� GԥVWԥN� TD]DQPDPÕúGÕU��$SDUÕODQ� WԥGTLTDWODUÕQ� ԥNVԥUL\\ԥWL� D]� VD\GD�
LúWLUDNoÕODUÕ� ԥKDWԥ� HGLU� Yԥ� EX� RQXQ� ԥKDOL� �o�Q� XQLYHUVDO� ROPDVÕQD� PDQH� ROXU�� 3HUVHSWLY� |\UԥQPԥQLQ� PԥúTOԥU�
GD\DQGÕUÕOGÕTGDQ�VRQUD�GD�ELU�QHoԥ�D\D�TԥGԥU� WԥVLUL�GDYDP�HWPLúGLU�� ODNLQ�X]XQP�GGԥWOL�P�úDKLGԥQLQ�QԥWLFԥOԥUL
\R[GXU�>��@��%XQGDQ�ԥODYԥ��P�DOLFԥ�]DPDQÕ�P�YԥIIԥTL\\ԥWOL�ELU�NOLQLN�SURTUDPÕQ�Kԥ\DWD�NHoLULOPԥVL�HYGԥ�WԥOLP�
NHoLUPԥN�P�PN�QO�\�Q�� WԥOԥE� HWGL\L� KDOGD�� DSDUÕODQ� WԥGTLTDWODU� SHUVHSWLY� |\UԥQPԥ� Yԥ]LIԥOԥULQLQ� ODERUDWRUL\D
úԥUDLWLQGԥ�ROPDVÕQÕ�WԥOԥE�HGLUGL��
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'L[RSWLN�WΩOLP
*|UPԥ�VWLPXOX�KԥU�LNL�J|]ԥ�H\QL�DQGD�YHULOԥQ�SHUVHSWLY�|\UԥQPԥGԥQ�IԥUTOL�RODUDT��GL[RSWLN�P�DOLFԥ�KԥU�J|]ԥ

P�VWԥTLO�VWLPXO�YHULU��%X�WԥOLP�]DPDQÕ�HIIHNW�ELQRNXO\DU�IXQNVL\DQÕQ�EORNXQXQ�DoÕOPDVÕQGDQ�DOÕQÕU��'DKD�VRQUD
P�DOLFԥQLQ�HIIHNWL�ELQRNXO\DU�J|UPԥ�úԥUDLWLQGԥ�LNL�VWLPXOXQ�ELUOԥúGLULOPԥVLQGԥQ�LEDUԥWGLU��0�DOLFԥ�SODQÕ�HOԥ�TXUXOXE
NL��[ԥVWԥ�WԥUԥ¿QGԥQ�DPEOLRSLN�J|]�Q�LúOԥPԥVL�WԥPLQ�ROXQXU��%XQX�HWPԥN��o�Q��DPEOLRSLN�J|]Gԥ�J|VWԥULOԥQ�J|U�QW��
GLJԥULQԥ�J|VWԥULOԥQGԥQ�GDKD�\�NVԥN�NRQWUDVWOÕ�ROPDOÕGÕU� >��@��;ԥVWԥQLQ�ELQRNXO\DU� IXQNVL\DVÕ�\D[úÕODúGÕTFD�� LNL
J|]�DUDVÕQGD�NRQWUDVW�IԥUTL�D]DOGÕOÕU�Yԥ�GDKD�VRQUD�IԥUT�ROPXU��*|UPԥ�LWLOL\LQLQ�DUWPDVÕ�VXSUHVVL\DQÕQ�D]DOPDVÕ��
ELQRNXO\DU� J|UPԥQLQ� Yԥ� NRQWUDVW� KԥVVDVOÕ÷ÕQ� DUWPDVÕ� LOԥ� P�úDL\ԥW� ROXQXU� >��@�� 'L[RSWLN� WԥOLP� KDTGD� HUNԥQ�
KHVDEDWODUGD� EX� NRQVHSVL\D� E|\�NOԥUGԥ� DPEOLRSL\D� ]DPDQÕ� NOLQLND� úԥUDLWLQGԥ� LVWLIDGԥ� ROXQXUGX� >��@�� +HVV� Yԥ�
KԥPP�ԥOOLÀԥUL���E|\�N�\DúOÕ� DPEOLRSL\DOÕ�[ԥVWԥGԥ� �RQODUGDQ���Gԥ�GDKD�|QFԥ�TDSDPD� LOԥ�P�DOLFԥ�DSDUÕOPÕúGÕU�
VWDWLVWLN�ԥKԥPL\\ԥWOL�RODQ�\D[úÕODúPD�TH\G�HWPLúGLOԥU�>��@��

7HUDSL\DQÕ� NOLQLND� úԥUDLWLQGԥQ� HY� úԥUDLWLQԥ� NHoLUPԥN� �o�Q� LVWLIDGԥoL\ԥ� UDKDW� RODFDT� GL]D\Q� DGDSWDVL\DVÕ
DSDUÕOPDOÕGÕU�� /HQWLNXO\DU� |UW�\ԥ�PDOLN� L3RG� GLVSOH\L� �GԥULQOLN� KLVVL\DWÕ� \DUDGDQ�� PԥV�� KRORTUDPODU�� WHNVWXUDOÕ
HNUDQ��GL[RSWLN�VWLPXOODUÕ�L]OԥPԥ\ԥ�LPNDQ�YHULU��DQFDT�VDELW�EDú�SR]LVL\DVÕ�WԥOԥE�HGLU��$UDúGÕUPDODU�EX�PHWRGXQ
HIIHNWLY�ROGX÷XQX�J|VWԥUVԥ�Gԥ��LVWLIDGԥGԥ�oԥWLQOLNOԥU�\DUDQPÕúGÕU�>��@��/HQWLNXO\DU�GL]D\QGDQ�TÕUPÕ]Õ�\DúÕO�H\QԥNOL
DQDTOL¿N� úԥNLOOԥUԥ� �TÕUPÕ]Õ�\DúÕO� GL[RSWLN�� NHoLG� EX�PԥKGXGL\\ԥWL� DUDGDQ� TDOGÕUGÕ� Yԥ� EX� WHUDSL\DQÕ� NLoLN� \DúOÕ
XúDTODUGD�Qԥ]DUԥW�ROPDGDQ�GD�Kԥ\DWD�NHoLUPԥ\ԥ�LPNDQ�YHUGL�>��@�

%LQRNXO\DU�L3DG�WHUDSL\DVÕ
'L[RSWLN�P�DOLFԥ\ԥ�PDUDT�+HVV�)DOOLQJ�%ORFNV�R\XQXQXQ�L3DG��]ԥULQԥ�N|o�U�OPԥVLQGԥQ�VRQUD�DUWGÕ��%LUFK�Yԥ�

GLJԥUOԥUL�L3DG�Gԥ�TÕUPÕ]Õ�\DúÕO�DQDTOL¿N�H\QԥNOԥU�LVWLIDGԥ�HWPԥNOԥ���KԥIWԥ�ԥU]LQGԥ���VDDW�GL[RSWLN�R\XQ�R\QD\DQ������
\DúOÕ�XúDTODU�DUDVÕQGD�NLoLN�ELU�WԥGTLTDW�DSDUGÕTODUÕ�]DPDQ�DPEOLRSLN�J|]Gԥ�J|UPԥ�LWLOL\LQLQ�DUWPDVÕQÕ�P�úDKLGԥ
HWPLúOԥU��ORJ0$5�����±������ɪ���������>��@��.LoLN�\DúOÕ�XúDTODU��]ԥULQGԥ�DSDUÕODQ�GDKD�VRQUDNÕ�WԥGTLTDW��|QFԥNLQL
WԥVGLTOԥGL�Yԥ�DPEOLRSLN�J|]Gԥ�J|UPԥ�LWLOL\LQLQ�DUWPDVÕQÕ�J|VWԥUGL�>��@����KԥIWԥ�ԥU]LQGԥ�R\XQ�VDDWÕ���VDDW�WԥúNLO�HGԥQ�
XúDTODUGD�\D[úÕODúPD���VDDW�R\QD\DQODU�LOԥ�P�TD\LVԥGԥ�GDKD�oR[�ROPXúGXU��(UNԥQ�WԥGTLTDWODUÕQ�QԥWLFԥOԥUL�GL[RSWLN�
WԥOLPLQ�DPEOLRSL\DQÕQ�P�DOLFԥVLQGԥ�DSDUÕOPDVÕQÕQ�YDFLEOL\LQL�J|VWԥUPLúGLU�

�����FL�LOGԥ�3*;$4�LON�JHQLúPLT\DVOÕ�UDQGRPL]ԥ�ROXQPXú�WԥGTLTDW�DSDUGÕ�Yԥ����\DúÕQD�TԥGԥU�XúDTODUGD��J�Q��
��VDDW�ELQRNXO\DU�R\XQ�QԥWLFԥOԥULQL�KԥIWԥGԥ���VDDW�TDSDPD�LOԥ�P�TD\LVԥ�HWGL��(\QL�WԥGTLTDW�������\DúDUDVÕ�XúDTODUGD
GD�DSDUÕOGÕ�����KԥIWԥ�VRQXQGD�NLoLN�\DúOÕ�XúDTODU�TUXSXQGD�J|UPԥQLQ�\D[úÕODúPDVÕ�VWDWLVWLN�IԥUT�ROPDGDQ�KԥU�LNL
TUXSGD�P�úDKLGԥ�ROXQPXúGXU��0�DOLFԥQLQ�EX�Q|Y�QGԥ�KHo�ELU�\DQ�WԥVLU��GLSORSL\D��J|UPԥ�LWLOL\LQLQ�D]DOPDVÕ�Yԥ�\D
\HQL�WURSL\D�ROPDPÕúGÕU��������\DúDUDVÕ�XúDTODUGD�L3DG�LVWLIDGԥ�HGԥQOԥU�LOԥ�P�TD\LVԥGԥ�DPEOLRSLN�J|]Gԥ�QԥWLFԥOԥU�
GDKD�DúD÷Õ�ROPXúGXU�>��@��

%XQD�EԥQ]ԥU�WԥGTLTDWGD�*DR�Yԥ�KԥPP�ԥO����VDDW�GL[RSWLN�P�DOLFԥQL�SODVHER�TUXSX�LOԥ�P�TD\LVԥ�HWPLúOԥU�>��@��
øúWLUDNoÕODU���\DúGDQ�\X[DUÕ�XúDTODU�Yԥ�H\QL�]DPDQGD����\DúGDQ�E|\�NOԥU�ROPXúGXU��1ԥWLFԥOԥU���KԥIWԥ�VRQXQGD�
J|UPԥ�LWLOL\LQGԥ�VWDWLVWLN�IԥUTLQ�ROPDGÕ÷ÕQÕ�J|VWԥUGL��

0�DOLFΩQLQ�oDWÕúPD]OÕTODUÕ
øONLQ�UDQGRPL]ԥ�ROXQPXú�WԥGTLTDW�Qԥ]ԥUL�FԥKԥWGԥQ��VW�QO�NOԥUԥ�PDOLN�ROVD�GD�QԥWLFԥOԥUL�TԥQDԥWEԥ[ú�ROPDPÕúGÕU�

3*;$4�WԥGTLTDWÕQD�GD[LO�RODQ�XúDTODUÕQ�ó�GԥQ�D]�VD\Õ�P�DOLFԥ�YD[WÕQÕQ�����QL�WDPDPODPÕúGÕU�>��@��%HOԥOLNOԥ�
TD\GDODUD�ULD\ԥW�HWPԥPԥ�ԥQԥQԥYL�P�DOLFԥ�PHWRGODUÕ�LOԥ�P�TD\LVԥGԥ�ELQRNXO\DU�DPEOLRSL\DQÕQ�P�DOLFԥVLQԥ�PDUD÷Õ
D]DOWPÕúGÕU��%X�PDUD÷ÕQ�D]DOPDVÕQD�VԥEԥE�R�ROPXúGXU�NL��+HVV�)DOOLQJ�%ORFNV�R\XQX�ELU�QHoԥ�KԥIWԥ�ԥU]LQGԥ�ELU�
VDDW�R\QDPDT��o�Q�NLID\ԥW�TԥGԥU�VWLPXO\DVL\DHGLFL�GH\LOGL��0�ԥOOL¿Q�|]�WԥFU�EԥVLQԥ�J|Uԥ�SDVL\HQWOԥUOԥ��QVL\\ԥW�
ԥVDVÕQGD�R\XQXQ�oDWÕúPD]OÕTODUÕ�DúNDU�HGLOPLú�Yԥ�L3DG�Gԥ�RODQ�R\XQGD�WԥNUDUODQDQ�DQODU�G�]ԥOGLOPLúGLU��+ԥPoLQLQ�
PԥOXP�ROPXúGXU�NL�� XúDTODU�|]OԥUL�TDSDPDQÕ�GDKD��VW�Q�KHVDE�HGLULGLOԥU�� o�QNL�EX�]DPDQ� L3DG�Gԥ� WԥNUDUODQDQ�
R\XQGDQ�IԥUTOL�RODUDT�P�[WԥOLI�LúOԥUOԥ�Pԥú÷XO�ROD�ELOԥUOԥU��(\QL�úԥNLOGԥ�TD\GDODUD�SLV�ULD\ԥW�HWPԥ�Yԥ�GDYDPVÕ]OÕT
*DR�Yԥ�KԥPP�ԥO��Gԥ�WԥGTLTDWÕQGD�EDú�YHUPLúGLU�>��@�

$OWHUQDWLY�WH[QRORJL\DODU
L3DG�ED]DVÕQGD�DPEOLRSL\DQÕQ�ELQRNXO\DU�P�DOLFԥVLQԥ�KԥVU�ROXQPXú�SODWIRUPDODUD� oR[VD\OÕ� WԥGTLTDWODU�KԥVU�

ROXQVD� GD�� KDO�KD]ÕUGD� ELQRNXO\DU� WHUDSL\D� �o�Q� DOWHUQDWLY� WԥTGLPDWODU� \DUDGÕOPÕúGÕU��'L[RSWLN�¿OPOԥULQ� SDVVLY
ED[ÕúÕ� XúDTODU� DUDVÕQGD� KԥP� WԥOLPDWODUD� ULD\ԥW� ED[ÕPÕQGDQ�� KԥP�Gԥ� J|UPԥ� LWLO\L� ED[ÕPÕQGDQ� X÷XUOX� ROPXúGXU�
7ԥGTLTDWÕQ�PԥKGXGOX÷X� UDQGRPL]ԥ�ROXQPXú�GL]D\QÕQ�ROPDPDVÕ�Yԥ�TÕVDP�GGԥWOL� ���KԥIWԥOLN��ROPDVÕ� LOԥ� ԥODTԥOL�
LGL� >��@�� %DúD� WD[ÕODQ� YLUWXDO� UHDOOÕT� GLVSOH\OԥUL� E|\�N� \DúOÕ� [ԥVWԥOԥUGԥ� KԥP� J|UPԥ� LWLOL\LQGԥ� DUWÕP�� KԥP� Gԥ�
VWHUHRDNNXPXO\DVL\DGD�\D[úÕODúPD�J|VWԥUPLúGLU�>��@��9HGDPXUWK\�Yԥ�KԥPP�ԥO�� WԥUԥ¿QGԥQ�DSDUÕODQ�WԥGTLTDW�GD
�� D\� VRQUD� J|UPԥ� LWLOL\L� Yԥ� VWHUHRDNNXPXO\DVL\DGD� DUWÕP� J|VWԥUPLúGLU� >��@��'DLP� LQNLúDI� HGԥQ� WH[QRORJL\DODU�
GL[RSWLN�VWLPXOODUÕQ�LQWHUDNWLY�SODWIRUPDODU�YDVLWԥVLOԥ�oDWGÕUÕOPDVÕQD�LPNDQ�YHULU��
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øQWHUDNWLY�ELQRNXO\DU�P�DOLFԥ��ø�%L7��R\XQ�R\QD\DQ�Yԥ�\D�¿OPԥ�ED[DUNԥQ�\DUDQDQ�GL[RSWLN�VWLPXOODUÕQ�LVWLIDGԥVL�
LOԥ�LúOԥQLE�KD]ÕUODQPÕú�VLVWHPGLU�>��@��;�VXVL�SURTUDP�WԥPLQDWÕ�DPEOLRSLN�J|]��VHoLFL�RODUDT�TÕFÕTODQGÕUÕU��DQFDT�EX
]DPDQ�VD÷ODP�J|]ԥ�WԥVLU�HWPLU��øONLQ�SLORW�WԥGTLTDWODU�DPEOLRSL\DOÕ�XúDT�Yԥ�E|\�NOԥUGԥ�J|UPԥ�LWLOL\LQLQ�DUWPDVÕQÕ
J|VWԥUPLúGLU�>��@��4DSDPDVÕ�RODQ�H\QԥNOԥU�YDUGÕU�NL��PRQLWRUOD�ELUJԥ�LVWLIDGԥ�]DPDQÕ�RQODU�VLQ[URQ�RODUDT�LúÕTODQÕU�
\D�W�QGOԥúLU�Yԥ�N|PԥNoL�YDVLWԥ�NLPL�LúLQ�HIIHNWLYOL\LQL�DUWÕUÕU�>��@��2\XQ�SODWIRUPDODUÕ� LoLQGԥ�PDUDTOÕ�R\XQODUÕQ�
ROPDVÕ�����GԥQ�oR[�XúDTODU�DUDVÕQGD�P�DOLFԥQLQ�PDUDTOD�TDUúÕODQGÕ÷ÕQÕ�J|VWԥUPLúGLU�>��@��%X�ELU�GDKD�J|VWԥULU�NL�
P�DOLFԥ�UHMLPLQLQ�X÷XUOX�ROPDVÕ��o�Q�XúDTODUÕQ�EX�R\XQODUGD�PDUDTODQGÕUÕOPDVÕ�YDFLEGLU��

'ΩUPDQ�WHUDSL\DODUÕ
+HVDE�ROXQXU�NL��DPEOLRSL\DOÕ�[ԥVWԥGԥ�³NULWLN�G|YUGԥ´�EDúODQDQ�P�DOLFԥ�EH\QLQ�NRUWLNDO�SODVWLNOL\L�KHVDEÕQD

TH\UL�GRPLQQDW�J|]Gԥ�J|UPԥ�LWLOL\LQL�WDP�Yԥ�\D�KLVVԥYL�RODUDT�TD\WDUD�ELOLU��$PEOLRSL\D�0�DOLFԥVL�7ԥGTLTDWÕQÕQ
�$07��QԥWLFԥOԥUL�J|VWԥULE�NL��J|UPԥQLQ�DUWÕUÕOPDVÕ��o�Q�NULWLN�G|YU����\DúD�TԥGԥU�X]DQD�ELOԥU��%XQD�ED[PD\DUDT�
P�DOLFԥ\ԥ�ԥQ�\D[úÕ�FDYDE�YHULOԥQ�G|YU���\DúD�TԥGԥU�KHVDE�ROXQXU��$QFDT�GDKD�|QFԥ�P�DOLFԥ�DOPDPÕú�XúDTODUD
\HQL\HWPԥ� G|YU�QGԥ� EHOԥ�P�DOLFԥ\ԥ� EDúODPDTGD� ID\GD� YDU� >��@�� %H\QLQ� QH\URVHQVLELOL]DVL\DVÕ� TDSDPD� Yԥ� \D
DWURSLQ� LVWLIDGԥ� ROXQDQ� XúDTODUGD� QԥWLFԥOԥULQ� \D[úÕODúGÕUÕOPDVÕQD� [LGPԥW� HGLU�� )DUPDNRORML�PDGGԥOԥU� EX� HIIHNWL
DOPD÷D�N|PԥN�HGLU�Yԥ�RQODUÕQ�Eԥ]LOԥUL�LQVDQODU��]ԥULQGԥ�VÕQDTGDQ�NHoLULOPLúGLU��

)DUPDNRORML�PDGGΩOΩU��OHYRGRSD�NDUELGRSD
%HOԥ�ELU�Qԥ]ԥUL\\ԥ�WԥNOLI�HGLOPLúGLU�NL��GRIDPLQLQ�PLTGDUÕQÕQ�DUWPDVÕ�DPEOLRSL\D�ED[ÕPÕQGDQ�J|UPԥ�LWLOL\LQL�

DUWÕUD� ELOԥU�� %ԥ]L� PԥQEԥOԥUԥ� J|Uԥ� GHSULYDVLRQ� DPEOLRSL\D� ]DPDQÕ� WRU� TLúDGD� GRIDPLQLQ� PLTGDUÕ� D]DOÕU� >��@��
'RIDPLQLQ� DUWÕUÕOPDVÕ� KDTGD� LON�PԥOXPDW� �����FÕ� LOGԥ�*RWWORE� Yԥ� 6WDQJOHU�=XVFKURWW� OHYRGRSDQÕQ� E|\�NOԥUGԥ
DPEOLRSL\D�]DPDQÕ�WԥVLULQL�|\UԥQԥUNԥQ�YHULOPLúGLU�>��@��/HYRGRSD�GRIDPLQLQ�ELUEDúD�PHWDEROLN�VԥOԥ¿GLU�Yԥ�)'$�
WԥUԥ¿QGԥQ�RQXQ�GLJԥU�QHYURORML�[ԥVWԥOLNOԥU�]DPDQÕ�GD�LVWLIDGԥVLQԥ�LFD]ԥ�YDUGÕU��

/HYRGRSDQÕQ�ELU�VÕUD�[ԥVWԥOԥUGԥ�WԥVLUL�NOLQLNL�WԥGTLTDWODU�]DPDQÕ�P�ԥ\\ԥQOԥúGLULOPLúGLU��3*;$4�WԥGTLTDWoÕODUÕ�
�����\DúDUDVÕ�XúDTODUGD�OHYRGRSDQÕQ�DPEOLRSL\DQÕQ�P�DOLFԥVLQGԥ�WԥVLULQL�UDQGRPL]ԥ�ROXQPXú�WԥGTLTDW�YDVLWԥVLOԥ
|\UԥQPLúOԥU����VDDWOÕT�P�DOLFԥ�LOԥ�\DQDúÕ�OHYRGRSDQÕQ�NDUELGRSD�LOԥ�ELUJԥ�J�QGԥOLN�Wԥ\LQL�]DPDQÕ�J|UPԥ�LWLOL\LQLQ
NOLQLN�ԥKԥPL\\ԥWOL�DUWÕPÕ�P�úDKLGԥ�HGLOPԥPLúGLU��6HYLQGLULFL�IDNW�RGXU�NL��KHo�ELU�[ԥVWԥGԥ�FLGGL�\DQ�WԥVLU�P�úDKLGԥ
HGLOPԥPLúGLU� >��@�� 3DVL\HQW� VD\Õ� oR[� RODQ� GDKD� ELU� WԥGTLTDWGD� |QFԥGԥQ� H\QԥN� WD[DQ�� DQFDT�P�DOLFԥ� DOPDPÕú�
XúDTODUD�TDSDPD�Wԥ\LQ�HGLOPLú��GDKD�VRQUD�LVԥ�ELU�TUXSXQD�OHYRGRSD��GLJԥULQԥ�SODVHER�Wԥ\LQ�HGLOPLúGLU��0�ԥOOLÀԥU�
OHYRGRSD�TUXSXQGD���LOOLN�P�úDKLGԥ�G|YU�QGԥ�J|UPԥ�LWLOL\LQLQ�VWDWLVWLN�DUWPDVÕQÕ�P�úDKLGԥ�HWPLúOԥU��%X�WԥGTLTDW�
]DPDQÕ�YHULOԥQ�OHYRGRSDQÕQ�GR]DVÕ�3*;$4�WԥGLTDWÕQGDQ���GԥIԥ�DUWÕT�ROPXúGXU�>��@��

6LWLNROLQ�
6LWLNROLQ�K�FH\Uԥ� PHWDEROL]PLQGԥ� LúWLUDN� HGԥQ� P�UԥNNԥE� ELRPROHNXODGÕU�� 2QXQ� VWUXNWXUX� [ROLQHUJLN� Yԥ

QH\URSURWHNWRU� [�VXVL\\ԥWOԥU� GDúÕ\ÕU� >��@�� )RVIROLSLGOԥULQ� PHWDEROL]PLQGԥNL� UROXQD� J|Uԥ� VLWLNROLQ� K�FH\Uԥ�
PHPEUDQÕQÕQ�DQDWRPLN�VWUXNWXUXQX�Yԥ�WDPOÕ÷ÕQÕ�TRUX\XU�Yԥ�EXQXQOD�GD�VLQLU�K�FHUԥOԥULQLQ�]ԥGԥOԥQPԥVLQLQ�TDUúÕVÕQÕ�
DOÕU��%X�RQXQ�WUDYPDWLN��LúHPLN�Yԥ�GHJHQHUDWLY�LQVXOWODUGDQ�VRQUD�EԥUSD�SURVHVLQGԥ�LVWLIDGԥVLQԥ�WԥNDQ�YHUPLúGLU�
>��@��øONLQ�RODUDT�EX�SUHSDUDW�TODXNRPDQÕQ�P�DOLFԥVL��o�Q�LVWLIDGԥ�ROXQXUGX�>��@�

%|\�N� SDV\LHQWOԥU� DUDVÕQGD� DSDUÕODQ� WԥGTLTDW� J|VWԥUPLúGLU� NL�� J|UPԥ� LWLOL\L� KԥWWD� GԥUPDQ� TԥEXOXQGDQ� VRQUD�
GD� \D[úÕODúPD÷D� GDYDP� HGLUGL� >��@��$PEOLRSL\DOÕ� XúDTODUGD� DSDUÕODQ� HUNԥQ�P�úDKLGԥOԥU� VLWLNROLQOԥ�P�DOLFԥQLQ�
KԥP�WԥN��KԥP�Gԥ�TDSDPD�LOԥ�ELUJԥ�oR[�HIIHNWLY�ROGX÷XQX�J|VWԥUPLúGLU�>��@��'DKD�|QFԥ�P�DOLFԥ�DOPD\DQ�DQFDT
TDSDPD�HGԥQ�XúDTODUGD�VLWLNROLQ�ԥODYԥ�ROXQGXTGDQ�VRQUD����J�QO�N�P�úDKLGԥ�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�\D[úÕODúPD
YHUPLúGLU�>��@��6DGԥFԥ�TDSDPD�HGԥQ��J�QGԥ���VDDW��NRQWURO�TUXSGD�KHo�ELU�\D[úÕODúPD�ROPDGÕ÷ÕQGDQ�EX�WԥGTLTDWÕQ
QԥWLFԥOԥULQԥ�ELU�TԥGԥU�HKWL\DWOD�\DQDúPDT�OD]ÕPGÕU�

0�YD¿T�TUXSODUOD�NRQWURO�ROXQDQ�UDQGRPL]ԥ�ROXQPXú�WԥGTLTDWÕQ�DSDUÕOPDVÕ�YDFLEGLU��+DO�KD]ÕUGD�VLWLNROLQLQ
LVWLIDGԥVL�LOԥ�RODQ�KHo�ELU�WԥGTLTDWGD�P�úDKLGԥ�G|YU������D\GDQ�oR[�ROPDPÕúGÕU��

'ΩUPDQ�WHUDSL\DVÕQÕQ�oDWÕúPD\DQ�FΩKΩWOΩUL
$PEOLRSL\DQÕQ�P�DOLFԥVLQLQ�IDUPDVHYWLN�J�FOԥQGLULOPԥVL�[ԥVWԥOԥU�WԥUԥ¿QGԥQ�\D[úÕ�TԥEXO�HGLOLU��/HYRGRSDQÕQ

GXUX� VXVSHQ]L\DVÕ� NLoLN� \DúOÕ� [ԥVWԥOԥUGԥ� RQXQ� TԥEXOXQX� DVDQODúGÕUÕU�� DQFDT� GDGÕ� DFÕ� ROGX÷X� TH\G� HGLOLU� >��@�
/HYRGRSD�WHUDSL\DVÕ�]DPDQÕ�XúDTODU�DUDVÕQGD�\DQ�WԥVLUOԥUGԥQ�\�QJ�O��UԥNEXODQPD��TXVPD�Yԥ�EDú�D÷UÕVÕ�>�����@�
P�úDKLGԥ� HGLOPLú�� DQFDT�P�DOLFԥQL� VD[OD\DFDT� TԥGԥU� úLGGԥWOL� ROPDPÕúGÕU�� .DUELGRSDQÕQ�P�DOLFԥ\ԥ� TRúXOPDVÕ
OHYRGRSDQÕQ�SHULIHULN�RODUDT�GRIDPLQԥ�NHoPԥVLQL�LQKLELVL\D�HGԥUԥN�PԥGԥ�ED÷ÕUVDT�WԥUԥ¿QGԥQ�\DQ�WԥVLUOԥUL�D]DOGÕU��
.DUELGRSD�KHPDWRHQVHIDOLN�EDU\HUGԥQ�NHoPԥGL\L��o�Q�R��DQFDT�OHYRGRSDQÕQ�SHULIHUL\DGD�NRQYHUVL\DVÕQÕQ�TDUúÕVÕQÕ�
DOÕU��EHOԥOLNOԥ�Gԥ�OHYHGRSDQÕQ�PԥUNԥ]L�DNWLYOL\LQL�WԥPLQ�HGLU��3*;$4�WԥUԥ¿QGԥQ�DSDUÕODQ�WԥGTLTDWÕQ�QDUDKDW�HGLFL
DPLOOԥULQGԥQ�ELUL�GԥUPDQ�TԥEXOX�GD\DQGÕUÕOÕGÕTGDQ�VRQUD�P�DOLFԥ�HIIHNWLQLQ�UHTUHVVL\DVÕ�ROPXúGXU�>��@��%HOԥOLNOԥ�
X]XQP�GGԥWOL�P�úDKLGԥ�G|YU��LOԥ�UDQGRPL]ԥ�ROXQPXú�NRQWURO�WԥGTLTDWODUÕQ�YDFLEOL\L�ELU�GDKD�YXU÷XODQÕU��6LWLNROLQLQ
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\DQ�WԥVLUOԥUL�E�W�Q�WԥGTLTDWODU�]DPDQÕ�ԥKԥPL\\ԥWOL�ROPDPÕúGÕU��(UNԥQ�]DPDQODUGD�EX�SUHSDUDW�DQFDT�ԥ]ԥOԥGD[LOL�
LQ\HNVL\D�úԥNOLQGԥ�P|YFXG�ROPXú��DQFDT�KDO�KD]ÕUGD�RUDO�TԥEXO��o�Q�IRUPDVÕ�YDU�>��@��'ԥUPDQ�WHUDSL\DVÕQÕQ�WԥN�
úԥNLOGԥ��\D[XG�GLJԥU�P�DOLFԥOԥU�LOԥ�ELUOLNGԥ�DSDUÕOPDVÕ�LOԥ�ԥODTԥOL�WԥGTLTDWODU�KԥOԥ�EDúODQ÷ÕF�PԥUKԥOԥGԥGLU��

<HNXQ
6RQ����LOGԥ�DPEOLRSL\DQÕQ�ԥQԥQԥYL�P�DOLFԥ��VXOODUÕQÕQ�HIIHNWLYOL\LQL�Yԥ�oDWÕúPD\DQ�FԥKԥWOԥULQL�DúNDU�HGԥQ�\D[úÕ�

SODQODúGÕUÕOPÕú��SURVSHNWLY�NOLQLNL�WԥGTLTDWODUÕQ�VD\Õ�KԥGGLQGԥQ�DUWÕT�oR[DOPÕúGÕU��%X�SUREOHPLQ�P�DOLFԥVLQԥ�RODQ�
\HQL� \DQDúPDODU� ELUPԥQDOÕ� RODUDT� TDUúÕODQPDPÕúGÕU�� 3HUVHSWLY� |\UԥQPԥ� Yԥ�PHGLNDPHQWR]�P�GD[LOԥGԥQ� DOÕQDQ
QԥWLFԥOԥU� \�NVԥN� ROVD� GD�P�DOLFԥ� G|YU�QGԥQ� VRQUD� GD� GD\DQÕTOÕ� QԥWLFԥQLQ� ROPDVÕQD� GDLU� DSDUÕOPÕú� WԥGTLTDWODU�
ROPDPÕúGÕU��'L[RSWLN�WԥOLP�LOԥ�ԥODTԥOL�oR[VD\OÕ�WԥGTLTDWODU�RQXQ�HIIHNWLYOL\LQL�J|VWԥUVԥ�Gԥ��VRQ�UDQGRPL]ԥ�ROPXú�
WԥGTLTDWGD� VWDQGDUW�P�DOLFԥ� LOԥ�P�TD\LVԥGԥ� IԥUT� ROPDGÕ÷Õ� DúNDUODQPÕúGÕU�� hPLGYDUÕT� NL�� JԥOԥFԥN� DUDúGÕUPDODU�
DPEOLRSL\DQÕQ� KԥP� E|\�NOԥUGԥ�� KԥP� Gԥ� XúDTODUGD� P�DOLFԥVLQGԥ� \HQL� PRGLNLIDVL\D� ROPXú� \DQDúPDODUÕQ�
DGDSWDVL\DVÕQD�JԥWLULE�oÕ[DUDFDT�

Ԥ'Ԥ%ø<<$7�

�� &KULVWRII�$���5HSND�0�;���.DPLQVNL�%�0��HW�DO��'LVWDQFH�YHUVXV�QHDU�YLVXDO�DFXLW\� LQ�DPEO\RSLD� ��� -�
$$326��������S����±�����

�� 5HSND�0�;���6LPRQV�.���.UDNHU�5�7��/DWHUDOLW\�RI�$PEO\RSLD����$P��-��2SKWKDOPRO���������S���±����
�� :DOODFH�'�.���/D]DU�(�/���0HOLD�0��HW�DO��6WHUHRDFXLW\�LQ�FKLOGUHQ�ZLWK�DQLVRPHWURSLF�DPEO\RSLD����-

$$326��������S����±����
�� Ⱥɞɢɝɟɡɚɥɨɜɚ�ɉɨɥɱɚɟɜɚ�Ʉ�Ⱥ���Ʉɭɪɛɚɧɨɜɚ�Ɇ�Ɇ��Ʉ�ɥɟɱɟɧɢɸ�ɚɦɛɥɢɨɩɢɢ�ɫ�ɧɟɩɪɚɜɢɥɶɧɨɣ�ɮɢɤɫɚɰɢɟɣ�ɫ

ɭɱɟɬɨɦ�ɫɨɫɬɨɹɧɢɹ�ɚɤɤɨɦɨɞɚɰɢɢ�ɜɛɥɢɡɶ���ɋɛ��ɬɪ��Ⱥɡɇɂɂ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ��ɬ����Ȼɚɤɭ��������ɫ��������
�� Ⱥɞɢɝɟɡɚɥɨɜɚ�ɉɨɥɱɚɟɜɚ�Ʉ�Ⱥ���Ʉɭɪɛɚɧɨɜɚ�Ɇ�Ɇ���Ʉɚɞɵɦɨɜɚ�ɒ�Ɇ��ɋɨɫɬɨɹɧɢɟ�ɰɜɟɬɨɜɨɝɨ�ɡɪɟɧɢɹ�ɩɪɢ

ɞɢɫɛɢɧɨɤɭɥɹɪɧɨɣ�ɚɦɛɥɢɨɩɢɢ�ɞɨ�ɢ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ��ɇɨɜɨɟ�ɜ�ɥɟɱɟɧɢɢ�ɢ�ɞɢɚɝɧɨɫɬɢɤɟ�ɝɥɚɡ��Ȼɨɥɟɡɧɟɣ���
,�ɋɶɟɡɞ�ɨɮɬɚɥɶɦɨɥɨɝɨɜ�Ɂɚɤɚɜɤɚɡɶɹ��Ɍɛɢɥɢɫɢ��������ɫ���������

�� 3HGLDWULF� (\H� 'LVHDVH� ,QYHVWLJDWRU� *URXS�� 7UHDWPHQW� RI� DQLVRPHWURSLF� DPEO\RSLD� LQ� FKLOGUHQ� ZLWK�
UHIUDFWLYH�FRUUHFWLRQ����2SKWKDOPRORJ\��������S����±����

�� &RWWHU�6�$���)RVWHU�1�&���+ROPHV�-�0��HW�DO��2SWLFDO�WUHDWPHQW�RI�VWUDELVPLF�DQG�FRPELQHG�VWUDELVPLF�
DQLVRPHWURSLF�DPEO\RSLD����2SKWKDOPRORJ\��������S����±����

�� 3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��7UHDWPHQW�RI�VWUDELVPLF�DPEO\RSLD�ZLWK�UHIUDFWLYH�FRUUHFWLRQ�
���$P��-��2SKWKDOPRO���������S�����±�����

�� :DOODFH�'�.���&KDQGOHU�'�/���%HFN�5�:��HW�DO��7UHDWPHQW�RI�ELODWHUDO�UHIUDFWLYH�DPEO\RSLD�LQ�FKLOGUHQ��
WR�����\HDUV�ROG����$P��-��2SKWKDOPRO���������S����±����

��� 6FKHLPDQ�0�0���+HUWOH�5�:���%HFN�5�:��HW�DO��5DQGRPL]HG�WULDO�RI�WUHDWPHQW�RI�DPEO\RSLD�LQ�FKLOGUHQ
DJHG���WR����\HDUV����$UFK��2SKWKDOPRO���������S����±����

��� 3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��$�SURVSHFWLYH��SLORW�VWXG\�RI�WUHDWPHQW�RI�DPEO\RSLD�LQ�FKLOGUHQ
���WR�����\HDUV�ROG����$P��-��2SKWKDOPRO���������S����±����

��� 5HSND�0�;���%HFN�5�:���+ROPHV�-�0��HW�DO��$�UDQGRPL]HG�WULDO�RI�SDWFKLQJ�UHJLPHQV�IRU�WUHDWPHQW�RI�
PRGHUDWH�DPEO\RSLD�LQ�FKLOGUHQ����$UFK��2SKWKDOPRO���������S����±����

��� :DOODFH�'�.���/D]DU�(�/���+ROPHV�-�0��HW�DO��$�UDQGRPL]HG�WULDO�RI�LQFUHDVLQJ�SDWFKLQJ�IRU�DPEO\RSLD����
2SKWKDOPRORJ\��������S�����±�����

��� 3HGLDWULF� (\H� 'LVHDVH� ,QYHVWLJDWRU� *URXS��$� UDQGRPL]HG� WULDO� RI� SUHVFULEHG� SDWFKLQJ� UHJLPHQV� IRU�
WUHDWPHQW�RI�VHYHUH�DPEO\RSLD�LQ�FKLOGUHQ����2SKWKDOPRORJ\��������S�����±�����

��� +HUWOH�5�:���%HFN�5�:���%LUFK�(�(��HW�DO��7KH�FRXUVH�RI�PRGHUDWH�DPEO\RSLD�WUHDWHG�ZLWK�SDWFKLQJ�LQ
FKLOGUHQ��H[SHULHQFH�RI�WKH�$PEO\RSLD�7UHDWPHQW�6WXG\����$P��-��2SKWKDOPRO���������S����±����

��� 3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��5LVN�RI�DPEO\RSLD�UHFXUUHQFH�DIWHU�FHVVDWLRQ�RI�WUHDWPHQW����-
$$326��������S����±����

��� +ROPHV�-�0���0HOLD�0���%UDG¿HOG�<�6��HW�DO��)DFWRUV�DVVRFLDWHG�ZLWK�UHFXUUHQFH�RI�DPEO\RSLD�RQ�FHVVDWLRQ�
RI�SDWFKLQJ����2SKWKDOPRORJ\��������S�����±�����

��� +HUWOH� 5�:��� 6FKHLPDQ� 0�0��� %HFN� 5�:�� HW� DO�� 6WDELOLW\� RI� YLVXDO� DFXLW\� LPSURYHPHQW� IROORZLQJ
GLVFRQWLQXDWLRQ�RI�DPEO\RSLD�WUHDWPHQW�LQ�FKLOGUHQ���WR����\HDUV�ROG����$UFK��2SKWKDOPRO���������S����±����
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��� +ROPHV�-�0���%HFN�5�:���.UDNHU�5�7��HW�DO��,PSDFW�RI�SDWFKLQJ�DQG�DWURSLQH�WUHDWPHQW�RQ�WKH�FKLOG�DQG�
IDPLO\�LQ�WKH�DPEO\RSLD�WUHDWPHQW�VWXG\����$UFK��2SKWKDOPRO���������S�����±�����

��� 5HSND�0�;���&RWWHU�6�$���%HFN�5�:��HW� DO��$� UDQGRPL]HG� WULDO�RI�DWURSLQH� UHJLPHQV� IRU� WUHDWPHQW�RI�
PRGHUDWH�DPEO\RSLD�LQ�FKLOGUHQ����2SKWKDOPRORJ\��������S�����±�����

��� 5HSND�0�;���.UDNHU�5�7��� %HFN�5�:�� HW� DO��7UHDWPHQW� RI� VHYHUH� DPEO\RSLD�ZLWK�ZHHNHQG� DWURSLQH�
UHVXOWV�IURP�WZR�UDQGRPL]HG�FOLQLFDO�WULDOV����-�$$326��������S����±����

��� &RWWHU� 6�$��� :HDNOH\� '�5��� 6WUDXEHU� 6�)�� 3KDUPDFRORJLF� SOXV� RSWLFDO� SHQDOL]DWLRQ� WUHDWPHQW� IRU�
DPEO\RSLD��UHVXOWV�RI�D�UDQGRPL]HG�WULDO����$UFK��2SKWKDOPRO���������Y���±���

��� 3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��$�UDQGRPL]HG�WULDO�RI�DWURSLQH�YV��SDWFKLQJ�IRU�WUHDWPHQW�RI�
PRGHUDWH�DPEO\RSLD�LQ�FKLOGUHQ����$UFK�2SKWKDOPRO���������S����±����

��� 3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��3DWFKLQJ�YV��DWURSLQH�WR�WUHDW�DPEO\RSLD�LQ�FKLOGUHQ�DJHG���WR
���\HDUV��D�UDQGRPL]HG�WULDO����$UFK��2SKWKDOPRO���������S�����±�����

��� :DOODFH�'�.���.UDNHU�5�7���%HFN�5�:��HW�DO��5DQGRPL]HG�WULDO�WR�HYDOXDWH�FRPELQHG�SDWFKLQJ�DQG�DWURSLQH
IRU�UHVLGXDO�DPEO\RSLD����$UFK��2SKWKDOPRO���������S����±����

��� 5XWVWHLQ�5�3���)RVWHU�1�&���&RWWHU�6�$��HW�DO��9LVXDO�DFXLW\�WKURXJK�%DQJHUWHU�¿OWHUV�LQ�QRQDPEO\RSLF�H\HV�
���-�$$326��������S����±����

��� 5XWVWHLQ�5�3���*UDKDP�4�(���/D]DU�(�/��HW�DO��$�UDQGRPL]HG�WULDO�FRPSDULQJ�%DQJHUWHU�¿OWHUV�DQG�SDWFKLQJ
IRU�WKH�WUHDWPHQW�RI�PRGHUDWH�DPEO\RSLD�LQ�FKLOGUHQ����2SKWKDOPRORJ\��������S����±�����\\

��� 5HSND�0�;����.UDNHU�5�7����%HFN�5�:��HW�DO�3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��$�UDQGRPL]HG�
WULDO�RI�DWURSLQH�YV�SDWFKLQJ�IRU� WUHDWPHQW�RI�PRGHUDWH�DPEO\RSLD�� IROORZ�XS�DW�DJH����\HDUV� ���$UFK�
2SKWKDOPRO���������S�����±�����

��� 6FKHLPDQ�0�0���+HUWOH�5�:���.UDNHU�5�7��HW�DO��3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��3DWFKLQJ�YV
DWURSLQH�WR�WUHDW�DPEO\RSLD�LQ�FKLOGUHQ�DJHG���WR����\HDUV��D�UDQGRPL]HG�WULDO����$UFK��2SKWKDOPRO��������
S�����±�����

��� 6FKHLPDQ�0�0���+HUWOH�5�:���%HFN�5�:��HW�DO��5DQGRPL]HG�WULDO�RI�WUHDWPHQW�RI�DPEO\RSLD�LQ�FKLOGUHQ
DJHG���WR����\HDUV����$UFK��2SKWKDOPRO���������S����±����

��� +HVV�5�)���7KRPSVRQ�%��$PEO\RSLD� DQG� WKH� ELQRFXODU� DSSURDFK� WR� LWV� WKHUDS\� ���9LVLRQ�5HV��� �����
S��±���

��� 7KRPSVRQ�%���5LFKDUG�$���&KXUDQ�-��HW�DO��,PSDLUHG�VSDWLDO�DQG�ELQRFXODU�VXPPDWLRQ�IRU�PRWLRQ�GLUHFWLRQ�
GLVFULPLQDWLRQ�LQ�VWUDELVPLF�DPEO\RSLD����9LVLRQ�5HV���������S����±����

��� -RO\�2���)UDQNy�(��1HXURLPDJLQJ�RI�DPEO\RSLD�DQG�ELQRFXODU�YLVLRQ��D�UHYLHZ����)URQW��,QWHJU��1HXURVFL��
������S����

��� +HVV�5�)���7KRPSVRQ�%���%DNHU�'�+��%LQRFXODU�YLVLRQ�LQ�DPEO\RSLD��VWUXFWXUH��VXSSUHVVLRQ�DQG�SODVWLFLW\
���2SKWKDO��3K\VLRO��2SW���������S����±����

��� *LEVRQ�(�-��3HUFHSWXDO�OHDUQLQJ����$QQ��5HY��3V\FKRO���������S���±���
��� &ULVW�5�(���/L�:���*LOEHUW�&�'��/HDUQLQJ�WR�VHH��H[SHULHQFH�DQG�DWWHQWLRQ�LQ�SULPDU\�YLVXDO�FRUWH[����1DW�

1HXURVFL���������S����±����
��� /HYL�'�0���/L�5�:��3HUFHSWXDO�OHDUQLQJ�DV�D�SRWHQWLDO�WUHDWPHQW�IRU�DPEO\RSLD��D�PLQL�UHYLHZ����9LVLRQ�

5HV���������S�����±�����
��� -HWHU�3(���'RVKHU�%$���3HWURY�$���HW�DO�7DVN�SUHFLVLRQ�DW�WUDQVIHU�GHWHUPLQHV�VSHFL¿FLW\�RI�SHUFHSWXDO

OHDUQLQJ��-�9LV�������
��� +XVVDLQ�=���:HEE�%�6���$VWOH�$�7��HW�DO��3HUFHSWXDO�OHDUQLQJ�UHGXFHV�FURZGLQJ�LQ�DPEO\RSLD�DQG�LQ�WKH�

QRUPDO�SHULSKHU\����-��1HXURVFL���������S����±����
��� 0DQLJOLD�0���3DYDQ�$���&XWXUL�/�)��HW�DO��5HGXFLQJ�FURZGLQJ�E\�ZHDNHQLQJ�LQKLELWRU\�ODWHUDO�LQWHUDFWLRQV

LQ�WKH�SHULSKHU\�ZLWK�SHUFHSWXDO�OHDUQLQJ����3/R6�2QH��������S�������
��� /L�5�:���<RXQJ�.�*���+RHQLJ� 3�� HW� DO�� 3HUFHSWXDO� OHDUQLQJ� LPSURYHV� YLVXDO� SHUIRUPDQFH� LQ� MXYHQLOH

DPEO\RSLD����,QYHVW��2SKWKDOPRO��9LV��6FL���������S�����±�����
��� 3RODW�8���0D�1DLP�7���6SLHUHU�$��7UHDWPHQW�RI�FKLOGUHQ�ZLWK�DPEO\RSLD�E\�SHUFHSWXDO�OHDUQLQJ����9LVLRQ

5HV���������S�����±�����
��� 4X�=���6RQJ�<���'LQJ�<��(53�HYLGHQFH�IRU�GLVWLQFW�PHFKDQLVPV�RI�IDVW�DQG�VORZ�YLVXDO�SHUFHSWXDO�OHDUQLQJ

���1HXURSV\FKRORJLD��������S�����±�����
��� +HVV�5�)���%DEX�5�-���&ODYDJQLHU�6��HW�DO��7KH�L3RG�ELQRFXODU�KRPH�EDVHG�WUHDWPHQW�IRU�DPEO\RSLD�LQ

DGXOWV��HI¿FDF\�DQG�FRPSOLDQFH����&OLQ��([S��2SWRP���������S����±����
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��� %LUFK�(�(���/L�6�/���-RVW�5�0��HW�DO��%LQRFXODU�L3DG�WUHDWPHQW�IRU�DPEO\RSLD�LQ�SUHVFKRRO�FKLOGUHQ����-��
$$326��������S��±���

��� /L�6�/���-RVW�5�0���0RUDOH�6�(��HW�DO��$�ELQRFXODU�L3DG�WUHDWPHQW�IRU�DPEO\RSLF�FKLOGUHQ����(\H��������
S�����±�����

��� +ROPHV�-�0���0DQK�9�0���/D]DU�(�/��HW�DO��(IIHFW�RI�D�%LQRFXODU�L3DG�*DPH�YV�3DUW�WLPH�3DWFKLQJ�LQ
&KLOGUHQ�$JHG���WR����<HDUV�:LWK�$PEO\RSLD��$�5DQGRPL]HG�&OLQLFDO�7ULDO����-$0$�2SKWKDOPRO���������
S�����±�����

��� 0DQK�9�0���+ROPHV�-�0���/D]DU�(�/��HW�DO��3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��$�5DQGRPL]HG�7ULDO
RI�D�%LQRFXODU�L3DG�*DPH�9HUVXV�3DUW�7LPH�3DWFKLQJ�LQ�&KLOGUHQ�$JHG����WR����<HDUV�:LWK�$PEO\RSLD����
$P��-��2SKWKDOPRO���������S����±����

��� *DR�7�<���*XR�&�;���%DEX�5�-��HW�DO�(IIHFWLYHQHVV�RI�D�%LQRFXODU�9LGHR�*DPH�YV�3ODFHER�9LGHR�*DPH�IRU�
,PSURYLQJ�9LVXDO�)XQFWLRQV�LQ�2OGHU�&KLOGUHQ��7HHQDJHUV��DQG�$GXOWV�:LWK�$PEO\RSLD��$�5DQGRPL]HG�
&OLQLFDO�7ULDO����-$0$�2SKWKDOPRO���������S����±����

��� /L�6�/���5H\QDXG�$���+HVV�5�)��HW�DO��'LFKRSWLF�PRYLH�YLHZLQJ�WUHDWV�FKLOGKRRG�DPEO\RSLD����-��$$326�
������S����±����

��� äLDN�3���+ROP�$���+DOLþND�-��HW�DO��$PEO\RSLD�WUHDWPHQW�RI�DGXOWV�ZLWK�GLFKRSWLF�WUDLQLQJ�XVLQJ�WKH�YLUWXDO
UHDOLW\�RFXOXV�ULIW�KHDG�PRXQWHG�GLVSOD\��SUHOLPLQDU\�UHVXOWV����%0&�2SKWKDOPRO���������S�����

��� 9HGDPXUWK\�,���1DKXP�0���+XDQJ�6�-��HW�DO��$�GLFKRSWLF�FXVWRP�PDGH�DFWLRQ�YLGHR�JDPH�DV�D�WUHDWPHQW�
IRU�DGXOW�DPEO\RSLD����9LVLRQ�5HV���������S����±����

��� (DVWJDWH�5�0���*ULI¿WKV�*�'���:DGGLQJKDP�3�(��HW�DO��0RGL¿HG�YLUWXDO�UHDOLW\�WHFKQRORJ\�IRU�WUHDWPHQW�
RI�DPEO\RSLD����(\H��������S����±����

��� &OHDU\� 0��� 0RRG\�$�'��� %XFKDQDQ�$�� HW� DO�� $VVHVVPHQW� RI� D� FRPSXWHU�EDVHG� WUHDWPHQW� IRU� ROGHU�
DPEO\RSHV��WKH�*ODVJRZ�3LORW�6WXG\����(\H��������S����±����

��� +HUELVRQ�1���0DF.HLWK�'���9LYLDQ�$��HW�DO��5DQGRPLVHG�FRQWUROOHG�WULDO�RI�YLGHR�FOLSV�DQG�LQWHUDFWLYH�
JDPHV�WR�LPSURYH�YLVLRQ�LQ�FKLOGUHQ�ZLWK�DPEO\RSLD�XVLQJ�WKH�,�%L7�V\VWHP����%U��-��2SKWKDOPRO���������
S�����±�����

��� 6FKHLPDQ�0�0���+HUWOH�5�:���%HFN�5�:��HW�DO��3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��5DQGRPL]HG�
WULDO�RI�WUHDWPHQW�RI�DPEO\RSLD�LQ�FKLOGUHQ�DJHG���WR����\HDUV����$UFK��2SKWKDOPRO���������S����±����

��� ,XYRQH�3�0���7LJJHV�0���)HUQDQGHV�$��HW�DO��'RSDPLQH�V\QWKHVLV�DQG�PHWDEROLVP�LQ�UKHVXV�PRQNH\�UHWLQD�
GHYHORSPHQW��DJLQJ��DQG�WKH�HIIHFWV�RI�PRQRFXODU�YLVXDO�GHSULYDWLRQ����9LV��1HXURVFL���������S����±����

��� *RWWORE� ,��� 6WDQJOHU�=XVFKURWW� (�� (IIHFW� RI� OHYRGRSD� RQ� FRQWUDVW� VHQVLWLYLW\� DQG� VFRWRPDV� LQ� KXPDQ�
DPEO\RSLD����,QYHVW��2SKWKDOPRO��9LV��6FL���������S����±����

��� 5HSND�0�;���.UDNHU�5�7���'HDQ�7�:��HW�DO��3HGLDWULF�(\H�'LVHDVH�,QYHVWLJDWRU�*URXS��$�UDQGRPL]HG�WULDO
RI�OHYRGRSD�DV�WUHDWPHQW�IRU�UHVLGXDO�DPEO\RSLD�LQ�ROGHU�FKLOGUHQ����2SKWKDOPRORJ\��������S����±����\\

��� 6R¿�,�$���*XSWD�6�.���%KDUWL�$��HW�DO��(I¿FLHQF\�RI�WKH�RFFOXVLRQ�WKHUDS\�ZLWK�DQG�ZLWKRXW�OHYRGRSD�
FDUELGRSD�LQ�DPEO\RSLF�FKLOGUHQ�$�WHUWLDU\�FDUH�FHQWUH�H[SHULHQFH����,QW��-��+HDOWK�6FL���������S����±����

��� 3HVFRVROLGR� 1��� 6WHIDQXFFL�$��� %XRPSULVFR� *�� HW� DO��$PEO\RSLD� WUHDWPHQW� VWUDWHJLHV� DQG� QHZ� GUXJ�
WKHUDSLHV����-��3HGLDWU��2SKWKDOPRO��6WUDELVPXV��������S���±���

��� 6HFDGHV�-�-���&'3�FKROLQH�XSGDWH�DQG�UHYLHZ�RI�LWV�SKDUPDFRORJ\�DQG�FOLQLFDO�XVH����0HWKRGV�)LQG�([S��
&OLQ��3KDUPDFRO���������S��±���

��� 3HFRUL�*�-�� ��9LUQR�0���&RYHOOL�*��HW�DO��7KHUDSHXWLF�YDOXH�RI�FLWLFROLQH� LQ� WKH� WUHDWPHQW�RI�JODXFRPD�
�FRPSXWHUL]HG�DQG�DXWRPDWHG�SHULPHWULF�LQYHVWLJDWLRQ�����,QW��2SKWKDOPRO���������Y�������S����±����

��� 3DZDU�3�9���0XPEDUH�6�6���3DWLO�0�6��HW�DO��(IIHFWLYHQHVV�RI�WKH�DGGLWLRQ�RI�FLWLFROLQH�WR�SDWFKLQJ�LQ�WKH
WUHDWPHQW�RI�DPEO\RSLD�DURXQG�YLVXDO�PDWXULW\��D�UDQGRPL]HG�FRQWUROOHG�WULDO����,QGLDQ�-��2SKWKDOPRO��
������S����±����

��� &DPSRV�(�&���6FKLDYL�&���%HQHGHWWL�3��HW�DO��(IIHFW�RI�FLWLFROLQH�RQ�YLVXDO�DFXLW\�LQ�DPEO\RSLD��SUHOLPLQDU\
UHVXOWV����*UDHIHV��$UFK��&OLQ��([S��2SKWKDOPRO���������S����±����

��� )UHVLQD�0���'LFNPDQQ�$��� 6DOHUQL�$�� HW� DO�� (IIHFW� RI� RUDO� &'3�FKROLQH� RQ� YLVXDO� IXQFWLRQ� LQ� \RXQJ
DPEO\RSLF�SDWLHQWV����*UDHIHV��$UFK��&OLQ��([S��2SKWKDOPRO���������S����±����

��� 'DGH\D�6���9DWV�3���0DOLN�.�3��/HYRGRSD�FDUELGRSD�LQ�WKH�WUHDWPHQW�RI�DPEO\RSLD����-��3HGLDWU��2SKWKDOPRO�
6WUDELVPXV��������S���±���

��� &DPSRV�(�&���)UHVLQD�0��0HGLFDO�WUHDWPHQW�RI�DPEO\RSLD��SUHVHQW�VWDWH�DQG�SHUVSHFWLYHV����6WUDELVPXV��
������S���±��
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Ƚɚɫɚɧɨɜɚ�ɇ�Ⱥ���Ʉɚɫɢɦɨɜ�ɗ�Ɇ�

ȺɆȻɅɂɈɉɂə��ɈȻɁɈɊ�ɅɂɌȿɊȺɌɍɊɕ�

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

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɚɦɛɥɢɨɩɢɹ��ɡɚɤɪɵɬɢɟ�ɝɥɚɡɚ��ɚɬɪɨɩɢɧ��ɩɟɪɰɟɩɬɢɜɧɨɟ�ɨɛɭɱɟɧɢɟ��ɞɢɯɨɩɬɢɱɟɫɤɨɟ�ɨɛɭ�
ɱɟɧɢɟ

ɊȿɁɘɆȿ

ɉɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɛɵɥɢ�ɩɟɪɟɩɨɥɧɟɧɵ�ɯɨɪɨɲɨ� ɫɩɥɚɧɢɪɨɜɚɧɧɵɦɢ�ɩɪɨɫɩɟɤɬɢɜɧɵɦɢ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ
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ɨɧɧɵɯ�ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɚɦɛɥɢɨɩɢɢ��ɇɨɜɵɟ� ɩɨɞɯɨɞɵ� ɤ� ɷɬɨɣ� ɩɪɨɛɥɟɦɟ� ɜɫɬɪɟɬɢɥɢ� ɧɟɨɞɧɨɡɧɚɱɧɵɣ� ɭɫɩɟɯ��
ɇɟɫɦɨɬɪɹ�ɧɚ�ɦɧɨɝɨɨɛɟɳɚɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɟɪɰɟɩɬɢɜɧɨɝɨ�ɨɛɭɱɟɧɢɹ�ɢ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɟɫɬɶ�
ɧɟɞɨɫɬɚɬɨɤ�ɯɨɪɨɲɨ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɩɨɡɜɨɥɹɸɳɢɯ�ɨɛɟɫɩɟɱɢɬɶ�ɭɫɬɨɣɱɢɜɵɣ�ɷɮɮɟɤɬ�ɜɧɟ�ɩɟɪɢ�
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ɫɬɚɧɞɚɪɬɧɵɦ�ɥɟɱɟɧɢɟɦ��Ȼɭɞɭɳɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜɟɪɨɹɬɧɨ��ɩɪɨɞɨɥɠɚɬ�ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ�ɢ�ɚɞɚɩɬɢɪɨɜɚɬɶ�ɷɬɢ
ɧɨɜɵɟ�ɩɨɞɯɨɞɵ�ɤ�ɝɟɧɟɪɚɬɢɜɧɨɦɭ�ɬɜɨɪɱɟɫɤɨɦɭ�ɩɨɞɯɨɞɭ��ɜɤɥɸɱɚɸɳɟɦɭ�ɬɟɪɚɩɢɸ�ɚɦɛɥɢɨɩɢɢ��ɤɨɬɨɪɚɹ�ɦɨɠɟɬ
ɩɪɢɧɟɫɬɢ�ɩɨɥɶɡɭ�ɤɚɤ�ɞɟɬɹɦ��ɬɚɤ�ɢ�ɜɡɪɨɫɥɵɦ�
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7KH�SDVW����\HDUV�KDYH�EHHQ�UHSOHWH�ZLWK�ZHOO�GHVLJQHG��SURVSHFWLYH�FRQWUROOHG�FOLQLFDO�WULDOV�WR�GHPRQVWUDWH
ERWK�WKH�HI¿FDF\�DQG�OLPLWDWLRQV�RI�WUDGLWLRQDO�DPEO\RSLD�WKHUDSLHV��1RYHO�DSSURDFKHV�WR�WKLV�SUREOHP�KDYH�PHW�
ZLWK�PL[HG�VXFFHVV��3HUFHSWXDO�OHDUQLQJ�DQG�PHGLFDO�LQWHUYHQWLRQ�KDYH�VKRZQ�SURPLVH��EXW�ODFN�ZHOO�GHVLJQHG�
VWXGLHV� WR� VXJJHVW� VXVWDLQHG� HIIHFW� RXWVLGH� WKH� WUHDWPHQW� SHULRG�� 'LFKRSWLF� WUDLQLQJ� KDV� H[WHQVLYH� UHVHDUFK�
VXJJHVWLQJ�HIIHFWLYHQHVV��EXW�WKH�PRVW�UHFHQW�UDQGRPLVHG�WULDO�IDLOHG�WR�GHPRQVWUDWH�QRQ�LQIHULRULW\�RYHU�VWDQGDUG�
WUHDWPHQWV��)XWXUH� LQYHVWLJDWLRQ�ZLOO� OLNHO\�FRQWLQXH� WR�PRGLI\�DQG�DGDSW� WKHVH�QRYHO�DSSURDFKHV� WR�JHQHUDWLYH
FUHDWLYH��HQJDJLQJ�DPEO\RSLD�WKHUDSLHV�WKDW�PD\�EHQH¿W�FKLOGUHQ�DQG�DGXOWV��DOLNH�
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