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$NDGHPLN�=ΩULIΩ�$OL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�ú���$]ΩUED\FDQ

$oDU�V|]OԥU��DQDGDQJΩOPΩ�TODXNRPD��2ORJHQ��NRPELQΩ�WUDEHNXORWRPL\D�WUDEHNXOHNWRPL\D��0LWRPLVLQ�&�

$QDGDQJԥOPԥ�TODXNRPDOÕ�[ԥVWԥOԥULQ�P�DOLFԥVLQGԥ�HUNԥQ�FԥUUDKL�P�GD[LOԥ�YDFLEGLU��%X\QX]�TLúD�úԥIIDI�RODUVD�
TRQLRWRPL\D�� ԥNV� KDOGD� WUDEHNXORWRPL\D�� WUDEHNXOHNWRPL\D� NLPL� ԥPԥOL\\DWODU� DSDUÕOÕU�� 'LHWOLQ� Yԥ� ԥPԥNGDúODUÕ�
WUDEHNXORWRPL\D�� WUDEHNXOHNRWPL\D� Yԥ� NRPELQԥ� WUDEHNXORWRPL\D�WUDEHNXOHNWRPL\D� ԥPԥOL\\DWÕQÕQ� QԥWLFԥOԥULQL�
P�TD\LVԥ� HWPLú� Yԥ� NRPELQԥ� SURVHGXUXQ� GDKD� \D[úÕ� QԥWLFԥ� YHUGL\LQL� TH\G� HWPLúGLU�� $QFDT� �� LOGԥQ� VRQUD�
ԥPԥOL\\DWODUÕQ�QԥWLFԥOԥUL�DUDVÕQGD�IԥUT�VWDWLVWLN�RODUDT�ԥKԥPL\\ԥWOL�ROPDPÕúGÕU�>�@��(OGHU�ELULQFLOL�WUDHENXOHNWRPL\D�
LOԥ� NRPELQԥ� WUDEHNXORWRPL\D�WUDEHNXOHNWRPL\DQÕ� P�TD\LVԥ� HWPLú� Yԥ� QԥWLFԥ� ED[ÕPÕQGDQ� LNLQFLQLQ� GDKD� �VW�Q�
ROGX÷XQX�P�ԥ\\ԥQ�HWPLúGLU� >�@��.RPELQԥ�ԥPԥOL\\DWGDQ� VRQUD�� ]DPDQ�NHoGLNFԥ�J|]GD[LOL� Wԥ]\LTLQ� �*'7��DUWD�
ELOPԥVLQLQ�VԥEԥEL��WUDEHNXOHNWRPL\D�]DPDQÕ�\DUDGÕODQ�¿OWUDVLRQ�\DVWÕ÷D�¿EUREODVWODUÕQ�SUROLIHUDVL\DVÕ��PLTUDVL\DVÕ�
Yԥ� VÕ[ODúPDVÕ� LOԥ� ԥODTԥGDU� VXENRQ\XQNWLYDO� oDSÕTODúPDGÕU��.RQ\XQNWLYDO� oDSÕTODúPD� [ԥWWL� NROODJHQ� \Õ÷ÕQÕQGDQ�
LEDUԥW�RODUDT��NRQ\XNWLYD��HSLVNOHUD��VNOHUDO�ORVNXW�Yԥ�RQXQ�DOWÕQGDNÕ�WR[XPDODUOD�ELWLúPԥOԥU�ԥPԥOԥ�JԥWLULU��EXQXQOD�
GD�J|]GD[LOL�PD\HQLQ�D[ÕE�JHWPԥVLQԥ�PDQH�ROXU�>���@�

0XOODQH\�Yԥ�ԥPԥNGDúODUÕ�>�@��$O�+D]PL�Yԥ�ԥPԥNGDúODUÕ�>�@�ELULQFLOL�NRPELQԥ�WUDEHNXORWPL\D�WUDEHNXOHNWRPL\D�
]DPDQÕ� PLWRPLVLQ�&�GԥQ� �00&�� LVWLIDGԥ� HGԥUԥN� \�NVԥN� QԥWLFԥOԥU� ԥOGԥ� HWPLúOԥU�� +LQGLVWDQGDQ� 0DQGDO� Yԥ�
ԥPԥNGDúODUÕ�>�@�H\QL�X÷XUOX�QԥWLFԥ\ԥ�ELULQFL�ԥPԥOL\\DW�]DPDQÕ�PLWRPLVLQ�&�LVWLIDGԥ�HWPԥGԥQ�Gԥ�QDLO�ROGXTODUÕQÕ�
ELOGLUPLúOԥU��0ROHNXO\DU�Yԥ�K�FH\Uԥ�ELRORJL\DVÕQGD�LUԥOLOԥ\Lúԥ�GD\DQDQ�VRQ����LOGԥ�ELU�oR[�\HQL�DJHQWOԥU�TODXNRPD�
FԥUUDKL\\ԥVLQGԥ� oDSÕTODúPDQÕQ� TDUúÕVÕQÕ� DOPDT� �o�Q� WԥNOLI� ROXQPXúGXU�� �����FL� LOOԥUGԥQ� oDSÕTODúPD� ԥOH\KLQԥ�
DQWLPHWDEROLWOԥUGԥQ� ��)8� Yԥ�00&� JHQLú� úԥNLOGԥ� WUDEHNXOHNWRPL\DQÕQ� HIIHNWLYOL\LQL� DUWÕUPDT� �o�Q� LúOԥQPԥ\ԥ�
EDúODPÕúGÕU�>�@�

00&� Yԥ� ��)8� VXENRQ\XQNWLYDO� VDKԥ� Yԥ� WHQRQ� NDSVXOXQGD� ¿EUREODVW� SUROLIHUDVL\DVÕQÕ� D]DOGÕU� >����@��
7UDEHNXOHNWRPL\DGD�RQODU�¿OWUDVLRQ�GԥOL\LQ�HSLVNOHUDO�¿EUR]XQXQ�TDUúÕVÕQÕ�DOPDT��o�Q�LVWLIDGԥ�ROXQXU��3LULPLGLQ�
ԥVDVOÕ�DQDORT���)8�UHSOLNDVL\D�HGԥQ�QXNOHLQ�WXUúXVX�]ԥQFLULQLQ�WԥUNLELQԥ�GD[LOGLU�Yԥ�DQFDT�K�FH\Uԥ�VLNOLQLQ�VLQWH]L�
ID]DVÕQGD� DNWLYGLU�� ԤPԥOL\\DWGDQ� VRQUD� VXENRQ\XQNWLYDO� LQ\HNVL\D� úԥNOLQGԥ� YXUXOGXTGD� WUDEHNXOHNWRPL\DQÕQ�
HIIHNWLYOL\LQL�\�NVԥOWGL\L�TH\G�ROXQPXúGXU�>��@��00&�6WUHSWRP\FHV�FDHVSLWRVXV�WԥUԥ¿QGԥQ�VLQWH]�HGLOԥQ�DQWLELRWLN�
ROPDTOD��DONLOOԥúGLULFL�DJHQW�NLPL�IԥDOL\\ԥW�J|VWԥULU�Yԥ�SURWHLQ�LOԥ�'17�QLQ�VLQWH]LQL�OԥQJLGLU��00&�KԥPoLQLQ�J�FO��
DQWLDQJLRJHQLN�[�VXVL\\ԥWԥ�PDOLNGLU�>��@��

.DW]�*-�Yԥ�ԥPԥNGDúODUÕ����D\�GDYDP�HGԥQ�WԥGTLTDWGD�WԥVGLT�HWPLúOԥU�NL��00&�WԥWELT�ROXQDQ�ԥPԥOL\\DWODUGD�
Wԥ]\LT�D]DOGÕFÕ�HIIHNW���)8�QLVEԥWԥQ�GDKD�\�NVԥNGLU�>��@��

%XQD�ED[PD\DUDT��\DUDQÕQ�VD÷DOPDVÕQÕ�PRGXO\DVL\D�HGԥQ���)8�Yԥ�00&�QLQ�LVWLIDGԥVL�ULVNOLGLU��0�PN�Q�ROD�
ELOԥFԥN�ULVNOԥUԥ�VLVWLN�DYDVNXO\DU�¿OWUDVLRQ�\DVWÕ÷ÕQ�IRUPDODúPDVÕ�Yԥ�NRQ\XNWLYDQÕQ�VԥWKL�P�GD¿ԥ�PH[DQL]POԥULQLQ�
]ԥLÀԥPԥVL� IRQXQGD� J|]ԥ� LQIHNVL\DQÕQ� G�úPԥ� HKWLPDOÕ� Yԥ� HQGRIWDOPLW� GD[LOGLU� >�����@�� 'LJԥU� D÷ÕUODúPDODUD�
KLSRWRQL\D�Yԥ�PDNXORSDWL\D\D�KԥPoLQLQ�J|UPԥQLQ�]ԥLÀԥPԥVLQԥ�VԥEԥE��KԥGGLQGԥQ�DUWÕT�¿OWUDVL\DGÕU����)8�EX\QX]�
TLúDQÕQ� HSLWHOLQԥ� WRNVLN� WԥVLU� J|VWԥUԥUԥN�� \DúD[PD�� GLVNRPIRUW� Yԥ� EXODQÕT� J|UPԥ\ԥ� JԥWLULE� oÕ[DUÕU� >��@��00&�
QLQ� Gԥ� EX\QX]� TLúD� HQGRWHOLQLQ�� VLOLDU� FLVPLQ� ]ԥGԥOԥQPԥVL� �KLSRWRQL\D� LOԥ� QԥWLFԥOԥQԥQ�� Yԥ� OLPEDO� N|N� K�FH\Uԥ�
oDWÕúPD]OÕ÷Õ�NLPL�D÷ÕUODúPDODUÕ�YDU�>�����@�

0DQGDO� Yԥ� ԥPԥNGDúODUÕ� UHIUDNWHU� DQDGDQJԥOPԥ� TODXNRPDOÕ� ��� J|]Gԥ� ��� D\� P�úDKLGԥ� G|YU�QGԥ�00&� LOԥ�
DSDUÕODQ�ԥPԥOL\\DWGDQ�VRQUD�����KDOGD�HIIHNWLYOLN�DúNDU�HGLOPLúGLU�>��@�

'LJԥU�P�ԥOOLÀԥU�TÕVD�P�GGԥWOL�P�úDKLGԥ�G|YUOԥULQGԥ�P�[WԥOLI�QDLOL\\ԥWOԥULQ�ROGX÷XQX�TH\G�HWPLúOԥU��%HOԥ�NL��
00&�QLQ�GR]DVÕ�����GԥQ�����PT�PO�RODUDT�Gԥ\LúLUGL�Yԥ�DSSOLNDVL\D�P�GGԥWL�����GԥT�ROPXúGXU��H\QL�]DPDQGD�
ԥNVԥU�WԥGTLTDWODUGD�¿OWUDVLRQ�\DVWÕ÷ÕQ�LQIHNVL\DVÕ�NLPL�D÷ÕUODúPD�EDú�YHUPLúGLU�>�����@��
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%�W�Q�EX�D÷ÕUODúPDODU�XúDTODUGD�Yԥ�E|\�NOԥUGԥ�oDSÕTODúPD�ԥOH\KLQԥ�DOWHUQDWLY�P�DOLFԥ��VXOXQXQ�D[WDUÕúÕQD�
WԥNDQ�YHUPLúGLU��6RQ�ELU�QHoԥ�LO�ԥU]LQGԥ�|QFԥGԥQ�2FXOXV*HQ70��RFXOXVJHQ�ELRPHGLFDO�øQF��7DLZDQ��Yԥ�KD]ÕUGD�
2ORJHQ70�Yԥ� L*HQ70�NLPL� WDQÕQDQ�ELRGHTUDGDVL\D�ROXQDQ�NROODJHQ�PDWULNV� LPSODQWODUGDQ� ԥPԥOL\\DW� ]DPDQÕ�
LVWLIDGԥ�ROXQPD÷D�EDúODPÕúGÕU��%X�ELRGHTUDGDVL\D�ROXQDQ�DWHORNROODJHQ�Yԥ�TOLNR]DPLQRTOLNDQGDQ�LEDUԥW�PDWULNVGLU�
�ELRGHTUDGDVL\D�P�GGԥWL��������J�Q��NL��|]�KԥFPL� LOԥ� VXENRQ\XQNWLYDO� VDKԥQL� WXWXU� >��@��%X� LPSODQW�PLQOԥUOԥ�
PLNURVNRSLN�GԥOLNOԥUGԥQ� LEDUԥW�ROPDTOD�NROODJHQ�ԥVDVOÕ�N|US�� UROXQX�R\QD\ÕU�� øPSODQW�ELUEDúD� VNOHUDO� ORVNXWXQ�
�]ԥULQԥ�TR\XODUDT�¿EUREODVWODUÕ�Yԥ�PLR¿EUREODVWODUÕ�GԥOLNOԥULQ�LoԥULVLQԥ�|W�UԥUԥN�ERú�PDWULNV�úԥNOLQGԥ�ELUOԥúGLULFL�
WR[XPDQÕQ�ԥPԥOԥ�JԥOPԥVLQL�WԥPLQ�HGLU��1ԥ]ԥUL�FԥKԥWGԥQ��EX�oDSÕTODúPDQÕQ�D]DOPDVÕQD�Yԥ�DQWL¿EURWLN�DJHQWOԥULQ�
LVWLIDGԥVL� ROPDGDQ� DSDUÕODQ� ԥPԥOL\\DWD� QLVEԥWԥQ� �VW�Q� FԥUUDKL� QԥWLFԥOԥUԥ� VԥEԥE� ROXU�� 'DKD� |QFԥGԥQ� DSDUÕODQ�
WԥGTLTDWODU� WUDEHNXOHNWRPL\D� ]DPDQÕ� ELRGHTUDGDVL\D� ROXQDQ� NROODJHQ�PDWULNVLQ� HIIHNWLY� ROPDVÕQÕ� J|VWԥUPLúGLU�
>�����@��

*XQHQF�Yԥ�ԥPԥNGDúODUÕ�P�ԥ\\ԥQ�HWPLúOԥU�NL��2ORJHQ�LPSODQWÕ�LOԥ�DSDUÕODQ�WUDEHNXORWRPL\D��YLVNRNDQDORVWRPL\D�
Yԥ�IDNRYLVNRNDQDORVWRPL\D��TÕVD�P�úDKLGԥ�G|YU�QGԥ������D\��HIIHNWLY�Yԥ�WԥKO�NԥVL]��*'7�LVԥ�DúD÷Õ�ROPXúGXU�>��@��

2ORJHQLQ� SHGLDWULN� RIWDOPRFԥUUDKL\\ԥGԥ� LVWLIDGԥVL� LOԥ� ԥODTԥGDU� 0DFDUÕVWDQGD�� 5XVL\DGD�� 0LVLUGԥ� NOLQLNL�
WԥGTLTDWODU� DSDUÕOPDTGDGÕU� >��@�� %XQXQOD� EHOԥ�� DQDGDQJԥOPԥ� TODXNRPDGD� NRPELQԥ� ROXQPXú� WUDEHNXORWRPL\D�
WUDEHNXOHNWRPL\D�]DPDQÕ�LPSODQWÕQ�HIIHNWLYOL\L�KDTGD�oDS�ROXQPXú�PԥOXPDW�\R[GXU�

øúLQ� PԥTVԥGL�� $QDGDQJԥOPԥ� TODXNRPDOÕ� XúDTODUGD� NRPELQԥ� ROXQPXú� WUDEHNXORWRPL\D�WUDEHNXOHNWRPL\D�
]DPDQÕ�2ORJHQLQ�VXENRQ\XQNWLYDO�LPSODQWDVL\DVÕQÕQ�HIIHNWLYOL\LQLQ�Yԥ�WԥKO�NԥVL]OL\LQLQ�TL\PԥWOԥQGLULOPԥVL�

0DWHULDO�Yԥ�PHWRGODU��%X�SURVSHNWLY�WԥGTLTDWD�DQDGDQJԥOPԥ�TODXNRPD�GLDTQR]OX���[ԥVWԥQLQ����J|]��GD[LO�
HGLOPLúGLU�� %�W�Q� [ԥVWԥOԥULQ� YDOLGH\QOԥULQԥ� SDWRORJL\D� KDTTÕQGD� PԥOXPDW� YHULOPLú�� ROD� ELOԥFԥN� D÷ÕUODúPDODU�
L]DK� ROXQDUDT� \D]ÕOÕ� ԥPԥOL\\DWD� UD]ÕOÕT� DOÕQPÕúGÕU�� hPXPL� DQHVWH]L\D� DOWÕQGD� WD÷� ԥVDVOÕ� SHULWRPL\DGDQ� VRQUD��
G|UGEXFDTúԥNLOOL�VNOHUDO�ORVNXW�KD]ÕUODQDUDT�\X[DUÕ�NYDGUDQWGD�ԥYYԥOFԥ�WUDEHNXORWRPL\D��VRQUD�LVԥ�WUDEHNXOHNWRPL\D�
ԥPԥOL\\DWÕ�DSDUÕOPÕúGÕU��7UDEHNXOHNWRPL\DGDQ�VRQUD�SHULIHULN�LULGHNWRPL\D�DSDUÕODUDT�VNOHUDO�ORVNXW���ԥGԥG������
1\ORQ�G�\�QO��WLNLúOԥ�ED÷ODQDUDT�RQXQ��]ԥULQԥ�2ORJHQ��ùԥN����LPSODQWDVL\D�ROXQPXúGXU�

ùԥN���2ORJHQ�LPSODQWÕ���PP�[��PP�|Oo�Gԥ��

ԤPԥOL\\DWÕQ�VRQXQGD�NRQ\XNWLYD������1\ORQ�VDSOD�IDVLOԥVL]�RODUDT�WLNLOPLúGLU��%�W�Q�[ԥVWԥOԥUԥ�PR[LÀR[DLQ�J|]�
GDPFÕVÕ�J�QGԥ���GԥIԥ��SUHGQL]RORQ��DVHWDW�J|]�GDPFÕVÕ�J�QGԥ���GԥIԥ�WԥGULFԥQ�D]DOGÕOPDTOD�Wԥ\LQ�HGLOPLúGLU��00&�
\D[XG���)8�NLPL�DQWL¿EURWLN�DJHQWOԥUGԥQ�ԥPԥOL\\DW�]DPDQÕ�LVWLIDGԥ�ROXQPDPÕúGÕU��ԤPԥOL\\DWGDQ�|QFԥ�[ԥVWԥQLQ�
\DúÕ�� J|]GD[LOL� Wԥ]\LT� �*'7�� TH\Gԥ� DOÕQPÕúGÕU��ԤPԥOL\\DWGDQ� VRQUD� KԥU� D\�P�D\LQԥ� DSDUÕOPÕúGÕU��+ԥU� JԥOLúGԥ�
[ԥVWԥOԥUGԥ�*'7��ELRPLNURVNRSL\D��¿OWUDVLRQ�\DVWÕ÷ÕQ�Yԥ]L\\ԥWL��IXQGRVNRSL\D��J|]�Q�DNVLDO�R[XQXQ�X]XQOX÷X�Yԥ�
EX\QX]�TLúDQÕQ�GLDPHWUL�HGLOPLúGLU��

;ԥVWԥOԥULQ�RUWD�P�úDKLGԥ�G|YU������D\��LQWHUYDO�����D\��ROPXúGXU��*'7�DQWLTODXNRPDWR]�GDPFÕ�ROPDGDQ����
PP�F�V���7RQRSHQ�DúD÷Õ��EX\QX]�TLúDQÕQ�GLDPHWUL��DNVLDO�R[�Yԥ�J|UPԥ�VLQLULQGԥ�Gԥ\LúLNOLNOԥU�SURTUHVVLYOԥúPԥGLNGԥ�
ԥPԥOL\\DW�X÷XUOX� VD\ÕOPÕúGÕU��8÷XUVX]� ԥPԥOL\\DW�*'7���PP�F�V�� DúD÷Õ�Yԥ����PP�F� V�� \X[DUÕ� ROGXTGD��\D[XG�
\HQLGԥQ�PԥTVԥG�TR\XODQ�*'7�ԥOGԥ�HWPԥN��o�Q�ԥPԥOL\\DWD�HKWL\DF�\DUDQGÕTGD�KHVDE�HGLOPLúGLU��

1ԥWLFԥ�Yԥ�P�]DNLUԥOԥU��$SDUGÕ÷ÕPÕ]�WԥGTLTDWGD����DQDGDQJԥOPԥ�TODXNRPDOÕ�J|]Gԥ�NRPELQԥ�WUDEHNXORWRPL\D�
WUDEHNXOHNWRPL\D�Yԥ�2ORJHQ�LPSODQWDVL\DVÕ�ԥPԥOL\\DWÕ�DSDUÕOPÕúGÕU��2ORJHQLQ�NOLQLNL�WԥKO�NԥVL]OL\L�Yԥ�X\÷XQOX÷X�
|]�Q��ORNDO�WRNVLNOLN��\D[XG�J|]GD[LOL�LOWLKDEÕQ�ROPDPDVÕ�LOԥ�J|VWԥUPLúGLU��

%X�SURVSHNWLY�WԥGTLTDWGD�[ԥVWԥOԥULQ�RUWD�\DúÕ������D\��LQWHUYDO������D\��ROPXúGXU��2UWD�P�úDKLGԥ�G|YU������
D\� �LQWHUYDO� ���� D\�� WԥúNLO� HWPLúGLU�� 8úDTODU� D]\DúOÕ� ROGX÷XQGDQ� J|UPԥ� LWLOL\L� Wԥ\LQ� HGLOPԥPLúGLU�� ø]OԥPԥ� Yԥ�
¿NVDVL\DQÕQ�Wԥ\LQL�E�W�Q�[ԥVWԥOԥUGԥ�DSDUÕOPÕúGÕU��ԤPԥOL\\DWGDQ�|QFԥ�RUWD�*'7������PP�F�V���LQWHUYDO�������PP�
F�V���LGL��ԤPԥOL\\DWGDQ���D\�VRQUD�RUWD�*'7������PP�F�V�W��LQWHUYDO�������PP�F�V����VRQ�P�D\LQԥ�]DPDQÕ�LVԥ������
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PP�F�V���LQWHUYDO�������PP�F�V���ROPXúGXU��0�úDKLGԥ�G|YU�QGԥ�KHo�ELU�J|]�Q�EX\QX]�TLúDVÕQÕQ�GLDPHWUL��DNVLDO�
R[X�Yԥ�J|UPԥ�VLQLULQGԥ�TODXNRPDQÕQ�SURTUHVVLYOԥúPԥVLQL�J|VWԥUԥQ�Gԥ\LúLNOLN�DúNDU�HGLOPԥPLúGLU��ԤPԥOL\\DWGDQ�
|QFԥNL�Yԥ�VRQUDNÕ�*'7��KԥPoLQLQ�VRQ�P�D\LQԥ�]DPDQÕ�|Oo�OԥQ�*'7�DUDVÕQGDNÕ�IԥUT�VWDWLVWLN�RODUDT�ԥKԥPL\\ԥWOL�
LGL��3���������;ԥVWԥOԥULQ�KHo�ELULQGԥ�VSHVL¿N�FԥUUDKL�\D[XG�GԥUPDQOD�P�GD[LOԥ�WԥOԥE�HGԥQ��VLVWHPLN�\D[XG�J|]Oԥ�
ԥODTԥGDU��ԥPԥOL\\DW�]DPDQÕ��ԥPԥOL\\DWGDQ�VRQUD�KLIHPD��HQGRIWDOPLW��GD\D]�|Q�NDPHUD��¿OWUDVLRQ�\DVWÕTOD�ԥODTԥGDU�
D÷ÕUODúPD�Yԥ�GD\DQÕTOÕ� EX\QX]�TLúD�|GHPL� �� D÷ÕUODúPD�EDú�YHUPԥPLúGLU��(\QL� ]DPDQGD� VRQ�P�D\LQԥGԥ�EOHELW��
HQGRIWDOPLW�NLPL�D÷ÕUODúPDODU�DúNDU�HGLOPԥPLúGLU��

2ORJHQLQ� ԥVDV� oDWÕúPD]OÕ÷Õ� RQXQ� TL\PԥWLQLQ� EDKD� ROPDVÕGÕU�� 7ԥGTLTDWÕQ� PԥKGXGOX÷X� D]� VD\GD� ԥPԥOL\\DW�
ROXQPXú�[ԥVWԥQLQ�ROPDVÕ��TÕVD�P�úDKLGԥ�G|YU��Yԥ�00&�NLPL�DQWL¿EURWLN�DJHQW�LVWLIDGԥ�HGLOPLú�TUXSXQ�ROPDPDVÕ�
LOԥ�ԥODTԥGDUGÕU�

0ԥTVԥGLPL]�JԥOԥFԥNGԥ�2ORJHQLQ�WԥKO�NԥVL]OL\L�Yԥ�HIIHNWLYOL\LQL�DúNDU�HWPԥN��o�Q�GDKD�X]XQP�GGԥWOL��VD\FD�
oR[�J|]�GD[LO�RODQ�ELU�WԥGTLTDW�DSDUPDTGÕU��

<HNXQ��2ORJHQLQ� LPSODQWDVL\DVÕ� LOԥ� NRPELQԥ� WUDEHNXORWRPL\D�� WUDEHNXOHNWRPL\D� DQDGDQJԥOPԥ� TODXNRPDOÕ�
[ԥVWԥOԥUGԥ�WԥKO�NԥVL]�Yԥ�HIIHNWLY�ԥPԥOL\\DWGÕU��%XQXOD�EHOԥ��oR[�VD\GD�[ԥVWԥGԥ�Yԥ�GDKD�X]XQP�GGԥWOL�P�úDKLGԥ�
OD]ÕPGÕU��

&ԥGYԥO����
+ԥU�J|]Gԥ�*'7�QLQ�J|VWԥULFLOԥUL

*|]OԥU ԤPԥOL\\DWGDQ�|QFԥ�*'7��PP�
F�V��

ԤPԥOL\\DWGDQ���D\�VRQUD�
*'7��PP�F�V�� 6RQ�JԥOLúGԥ�*'7��PP�F�V��

1 �� 14 ��
� 44 �� ��
� �� �� 14
4 �� 11 ��
� �� �� 11
� �� �� ��
� �� �� ��
� 44 11 ��
9 �� 14 ��
�� �� �� 14

&ԥGYԥO���
*'7�RUWD�VWDWLVWLN�J|VWԥULFLOԥUL

ԤPԥOL\\DWGDQ�ԥYYԥO�RUWD�*'7 ԤPԥOL\\DWGDQ���D\�VRQUD�RUWD�*'7 6RQ�JԥOLúGԥ�RUWD�*'7
�����������PP�F�V�W ����������PP�F�V�W �����������PP�F�V�W

ùԥNLO�����ԤPԥOL\\DWGDQ���D\�VRQUD�¿OWUDVLRQ�\DVWÕ÷ÕQ�PRUIRORJL\DVÕ�
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Ԥ'Ԥ%ø<<$7

��� 'LHWOLQ�76��-DFRE�3&��.ULHJOVWHLQ�*.��3URJQRVLV�RI�SULPDU\�DE�H[WHUQR�VXUJHU\�IRU�SULPDU\�FRQJHQLWDO�
JODXFRPD����%U�-�2SKWKDOPRO�����������S���������

��� (OGHU� 0-�� &RPELQHG� WUDEHFXORWRP\�WUDEHFXOHFWRP\� FRPSDUHG� ZLWK� SULPDU\� WUDEHFXOHFWRP\� IRU�
FRQJHQLWDO�JODXFRPD����%U�-�2SKWKDOPRO�����������S��������

��� +LWFKLQJV�5$��*ULHUVRQ�,��&OLQLFR�SDWKRORJLFDO�FRUUHODWLRQ�LQ�H\HV�ZLWK�IDLOHG�¿VWXOL]LQJ�VXUJHU\����7UDQV�
2SKWKDOPRO�6RF�8�.������������3W�����S������

��� $GGLFNV� (0�� 4XLJOH\� +$�� *UHHQ� :5�� 5RELQ� $/�� +LVWRORJLF� FKDUDFWHULVWLFV� RI� ¿OWHULQJ� EOHEV� LQ�
JODXFRPDWRXV�H\HV���$UFK�2SKWKDOPRO���������������S�������

��� 0XOODQH\�3%��6HOOHFN�&��$O�$ZDG�$��$O�0HVIHU�6��=ZDDQ�-��&RPELQHG�WUDEHFXORWRP\�DQG�WUDEHFXOHFWRP\�
DV�LQLWLDO�SURFHGXUH�LQ�XQFRPSOLFDWHG�FRQJHQLWDO�JODXFRPD����$UFK�2SKWKDOPRO������������S���������

��� $O�+D]PL�$��=ZDDQ�-��$ZDG�$��DO�0HVIHU�6��0XOODQH\�3%��:KHHOHU�'7��(IIHFWLYHQHVV�DQG�FRPSOLFDWLRQV�
RI�PLWRP\FLQ�&�XVH�GXULQJ�SHGLDWULF�JODXFRPD�VXUJHU\����2SKWKDOPRORJ\������������S����������

��� 0DQGDO�$.��%KDWLD�3*��*RWKZDO�9.��5HGG\�90��6ULUDPXOX�3��3UDVDG�06��HW�DO��6DIHW\�DQG�HI¿FDF\�RI�
VLPXOWDQHRXV�ELODWHUDO�SULPDU\�FRPELQHG�WUDEHFXORWRP\�WUDEHFXOHFWRP\�IRU�GHYHORSPHQWDO�JODXFRPD�LQ�
,QGLD����,�QGLDQ�-�2SKWKDOPRO�������S�����������

��� &KHQ� &:�� +XDQJ� +7�� %DLU� -6�� /HH� &&�� 7UDEHFXOHFWRP\� ZLWK� VLPXOWDQHRXV� WRSLFDO� DSSOLFDWLRQ� RI�
PLWRP\FLQ�&�LQ�UHIUDFWRU\�JODXFRPD����-�2FXO�3KDUPDFRO�������������S��������

��� /HH� '$�� 6KDSRXULIDU�� 7HKUDQL� 6�� .LWDGD� 6�� 7KH� HIIHFW� RI� ��ÀXRURXUDFLO� DQG� F\WDUDELQH� RQ� KXPDQ�
¿EUREODVWV�IURP�7HQRQ¶V�FDSVXOH����,QYHVW�2SKWKDOPRO�9LV�6FL�������������S���������

���� /HH�'$��/HH�7&��&RUWHV�$(��.LWDGD�6��(IIHFWV�RI�P\WKUDP\FLQ��PLWRP\FLQ��GDXQRUXELFLQ��DQG�EOHRP\FLQ�
RQ�KXPDQ�VXEFRQMXQFWLYDO�¿EUREODVW�DWWDFKPHQW�DQG�SUROLIHUDWLRQ� ��� ,QYHVW�2SKWKDOPRO�9LV�6FL�������
��������S���������

���� /HH�'$��$QWL¿EURVLV�DJHQWV�DQG�JODXFRPD�VXUJHU\����,QYHVW�2SKWKDOPRO�9LV�6FL��������������S���������
���� .KDZ�37��'R\OH�-:��6KHUZRRG�0%��HW�DO��3URORQJHG�ORFDOL]HG�WLVVXH�HIIHFWV�IURP���PLQXWH�H[SRVXUHV�WR�

ÀXRURXUDFLO�DQG�PLWRP\FLQ�&����$UFK�2SKWKDOPRO���������������S�������
���� .DW]�*-��+LJJLQERWKDP�(-��/LFKWHU�35��HW�DO��0LWRP\FLQ�&�YHUVXV���ÀXRURXUDFLO�LQ�KLJK�ULVN�JODXFRPD�

¿OWHULQJ�VXUJHU\����2SKWKDOPRORJ\���������������S��������
���� 6WDPSHU�5/��0F0HQHP\�0*��/LHEHUPDQ�0)�����+\SRWRQXV�PDFXORSDWK\�DJWHU�7UDEHFXOHFWRP\�ZLWK�

VXEFRQMXQFWLYDO���ÀXRURXUDFLO����$P�-�2SKWKDOPRO���������������S��������
���� /DPD�3-��)HFKWQHU�5'��$QWL¿EURWLFV�DQG�ZRXQG�KHDOLQJ� LQ�JODXFRPD�VXUJHU\��6XUY�2SWKDOPRO�������

�������S��������
���� +RQJ�6-��:X�.<��:DQJ�+=��/DL�<+��7R[LF�HIIHFWV�RI�PLWRP\FLQ�&�RQ�FXOWXUHG�FLOLDU\�SURFHVV�FHOOV�DQG�

WUDEHFXODU�PHVKZRUN�FHOO����-�2FXO�3KDUPDFRO�7KHU��������������S���������
���� 0LHW]� +�� 5RWHUV� 6�� .ULHJOVWHLQ� *.�� %XOORXV� NHUDWRSDWK\� DV� D� FRPSOLFDWLRQ� RI� WUDEHFXOHFWRP\� ZLWK�

PLWRP\FLQ�&����*UDHIHV�$UFK�&OLQ�([S�2SKWKDOPRO����������������S��������
���� 6DXGHU� *�� -RQDV� -%�� /LPEDO� VWHP� FHOO� GH¿FLHQF\� DIWHU� VXEFRQMXQFWLYDO� 0LWRP\FLQ� &� LQMHFWLRQ� IRU�

WUDEHFXOHFWRP\����$P�-�2SKWKDOPRO��������������S���������
���� 0DQGDO�$.��3UDVDG�.��1DGXYLODWK�7-��6XUJLFDO�UHVXOWV�DQG�FRPSOLFDWLRQV�RI�PLWRP\FLQ�&��DXJPHQWHG�

WUDEHFXOHFWRP\�LQ�UHIUDFWRU\�GHYHORSPHQWDO�JODXFRPD����2SKWKDOPLF�6XUJ�/DVHUV�����������S���������
���� %HFN�$'��:LOVRQ�:5��/\QFK�0*��/\QQ�0-��1RH�5��7UDEHFXOHFWRP\�ZLWK�DGMXQFWLYH�0LWRP\FLQ�&�LQ�

SHGLDWULF�JODXFRPD����$P�-�2SKWKDOPRO�����������S���������
���� 6LGRWL�3$��%HOPRQWH�6-��/LHEPDQQ�-0��5LWFK�5��7UDEHFXOHFWRP\�ZLWK�0LWRP\FLQ�&�LQ�WKH�WUHDWPHQW�RI�

SHGLDWULF�JODXFRPDV����2SKWKDOPRO�����������S�������
���� )UHHGPDQ�6)��0F&RUPLFN�.��&R[�7��0LWRP\FLQ�&�DXJPHQWHG�WUDEHFXOHFWRP\�ZLWK�SRVWRSHUDWLYH�ZRXQG�

PRGXODWLRQ�LQ�SHGLDWULF�JODXFRPD����-�$$326����������S���������
���� :DKHHG�6��5LWWHUEDQG�'&��*UHHQ¿HOG�'6��/LHEPDQQ�-0��6LGRWL�3$��5LWFK�5��%OHE�UHODWHG�RFXODU�LQIHFWLRQ�

LQ�FKLOGUHQ�DIWHU�WUDEHFXOHFWRP\�ZLWK�0LWRP\FLQ�&����2SKWKDOPRORJ\������������S����������
���� &KHQ�+6��5LFK�5��.UXSLQ�7��HW�DO��&RQWURO�RI�¿OWHULQJ�EOHE�VWUXFWXUH�WKURXJK�WLVVXH�ELRHQJLQHHULQJ�$Q�

DQLPDO�PRGHO����,QYHVW�2SKWKDOPRO�9LV�6FL���������������S���������
���� 1LOIRUXVKDQ�1��HW�DO��(YDOXDWLRQ�RI�VXEFRQMXFWLYDO�2FXOXVJHQ�LPSODQWDWLRQ�DV�DQ�DGMXQFW�WR�WUDEHFXOHFWRP\�

���øUDQLDQ�-RXUQDO�RI�2SKWKDOPRO��������������S��������
���� =HOHIVN\�-5��+VX�:&��5LWFK�5��%LRGHJUDGDEOH�FROODJHQ�PDWUL[�LPSODQW�IRU�WUDEHFXOHFWRP\����([SHUW�5HY�

2SKWKDOPRO�������������S�������
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���� *XQHQF�8��$ULNDQ�*��&LQJLO�*��7UDEHFXOHFRWP\�DQG�YLVFRFDQDORVWRP\�ZLWK�RFXOXVJHQ�LPSODQW��VKRUW�
WHUP�UHVXOWV���'RNX]�(\OXO�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��,]PLU��7XUNH\��3RVWHU�SUHVHQWHG�DW�WKH�:*&�
-XO�������������

���� 4DVÕPRY�(�0���$÷D\HYD�)�$��ɇɨɜɵɟ�ɚɫɩɟɤɬɵ�ɯɢɪɭɪɝɢɢ�ɝɥɚɭɤɨɦɵ��ɛɢɨɞɟɝɪɚɞɢɪɭɟɦɵɟ�ɤɨɥɥɚɝɟɧɨɜɵɟ�
ɢɦɩɥɚɧɬɵ��ɚɥɶɬɟɪɧɚɬɢɜɚ�ɰɢɬɨɫɬɚɬɢɤɚɦ��ɨɛɡɨɪ�ɥɢɬɟɪɚɬɭɪɵ�����2IWPRODOR��JL\D�������1���������

Ƚɚɫɚɧɨɜɚ�ɇ�Ⱥ�

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɂ�ȻȿɁɈɉȺɋɇɈɋɌɂ�
ɋɍȻɄɈɇɔɘɇɄɌɂȼȺɅɖɇɈɃ�ɂɆɉɅȺɇɌȺɐɂɂ�ɈɅɈȽȿɇȺ�ɉɊɂ�
ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ�ɌɊȺȻȿɄɍɅɈɌɈɆɂɂ�ɌɊȺȻȿɄɍɅȿɄɌɈɆɂɂ�ɍ�
ȾȿɌȿɃ�ɋ�ȼɊɈɀȾȿɇɇɈɃ�ȽɅȺɍɄɈɆɈɃ

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

.ɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɜɪɨɠɞɟɧɧɚɹ� ɝɥɚɭɤɨɦɚ��2ɥɨɝɟɧ�� ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɬɪɚɛɟɤɭɥɨɬɨɦɢɹ�ɬɪɚɛɟɤɭɥɟɤɬɨ-
ɦɢɹ��0ɢɬɨɦɢɰɢɧ�&

ɊȿɁɘɆȿ

ɐɟɥɶ��Ɉɰɟɧɢɬɶ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɫɭɛɤɨɧɶɸɤɬɢɜɚɥɶɧɨɣ�ɢɦɩɥɚɧɬɚɰɢɢ�Ɉɥɨɝɟɧɚ�ɩɪɢ�ɤɨɦɛɢ�
ɧɢɪɨɜɚɧɧɨɣ�ɬɪɚɛɟɤɭɥɨɬɨɦɢɢ�ɬɪɚɛɟɤɭɥɟɤɬɨɦɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɜɪɨɠɞɟɧɧɨɣ�ɝɥɚɭɤɨɦɨɣ�

0Dɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɷɬɨ�ɩɪɨɫɩɟɤɬɢɜɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɨɲɥɢ����ɝɥɚɡ���ɦɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɜɪɨɠɞɟɧɧɨɣ�
ɝɥɚɭɤɨɦɨɣ�

ɋɬɚɧɞɚɪɬɧɚɹ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɬɪɚɛɟɤɭɥɨɬɨɦɢɹ�ɬɪɚɛɟɤɭɥɟɤɬɨɦɢɹ�ɫ�ɨɫɧɨɜɚɧɢɟɦ�ɤ�ɫɜɨɞɭ�ɫ�ɫɭɛɤɨɧɶɸɤɬɢɜɚɥɶ�
ɧɨɣ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɛɢɨɞɟɝɪɚɞɢɪɭɸɳɟɝɨ�ɤɨɥɥɚɝɟɧɨɜɨɝɨ�ɢɦɩɥɚɧɬɚ��Ɉɥɨɝɟɧ��ɛɵɥɚ�ɩɪɨɢɡɜɟɞɟɧɚ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ��
ȼɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɢ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɟ�ɜɧɭɬɪɢɝɥɚɡɧɨɟ�ɞɚɜɥɟɧɢɟ��ȼȽȾ��ɛɵɥɨ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ��ɉɨɜɬɨɪɧɵɟ�ɨɛ�
ɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɢɡɜɨɞɢɥɢɫɶ�ɤɚɠɞɵɣ�ɦɟɫɹɰ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɉɪɢ�ɤɚɠɞɨɦ�ɜɢɡɢɬɟ�ɢɡɦɟɪɹɥɨɫɶ�ȼȽȾ��ɩɪɨɜɨɞɢɥɚɫɶ�
ɛɢɨɦɢɤɪɨɫɤɨɩɢɹ��ɨɰɟɧɤɚ�ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ�ɩɨɞɭɲɤɢ��ɮɭɧɞɨɫɤɨɩɢɹ��ɢɡɦɟɪɹɥɫɹ�ɞɢɚɦɟɬɪ�ɪɨɝɨɜɢɰɵ�ɢ�ɚɤɫɢɚɥɶɧɚɹ�
ɞɥɢɧɚ�ɝɥɚɡɚ�ɩɨɞ�ɚɧɟɫɬɟɡɢɟɣ��Ʌɸɛɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɛɵɥɢ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɩɪɢ�ɤɚɠɞɨɦ�ɨɛɫɥɟɞɨɜɚɧɢɢ�

Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɧɚɛɞɸɞɟɧɢɹ� ɫɨɫɬɚɜɢɥɚ�����ɦɟɫɹɰɚ� �ɢɧɬɟɪɜɚɥ�����ɦɟɫɹɰɟɜ���
ɋɪɟɞɧɟɟ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɟ�ȼȽȾ�ɛɵɥɨ������ɦɦ�ɪɬ��ɫɬ���ɢɧɬɟɪɜɚɥ�������ɦɦ�ɪɬ��ɫɬ����ɫɪɟɞɧɟɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ�
ȼȽȾ�������ɢɧɬɟɪɜɚɥ�������ɦɦ�ɪɬ��ɫɬ���ɜ�ɤɨɧɰɟ���ɝɨ�ɦɟɫɹɰɚ��3��������ɢ������ɦɦ�ɪɬ��ɫɬ���ɢɧɬɟɪɜɚɥ�������ɦɦ�ɪɬ��
ɫɬ���ɜɨ�ɜɪɟɦɹ�ɩɨɫɥɟɞɧɟɝɨ�ɜɢɡɢɬɚ��3���������ɇɢ�ɭ�ɤɨɝɨ�ɢɡ�ɩɚɰɢɟɧɬɨɜ�ɧɟ�ɧɚɛɥɸɞɚɥɢɫɶ�ɫɢɫɬɟɦɧɵɟ�ɢɥɢ�ɝɥɚɡɧɵɟ�
ɨɫɥɨɠɧɟɧɢɹ�ɜ�ɫɜɹɡɢ�ɫ�Ɉɥɨɝɟɧɨɦ�

Ɂɚɤɥɸɱɟɧɢɟ��Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɬɪɚɛɟɤɭɥɨɬɨɦɢɹ�ɬɪɚɛɟɤɭɥɟɤɬɨɦɢɹ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�Ɉɥɨɝɟɧɚ�ɷɮɮɟɤɬɢɜ�
ɧɵɣ�ɢ�ɛɟɡɨɩɚɫɧɵɣ�ɯɢɪɭɪɝɢɱɟɫɤɢɣ�ɦɟɬɨɞ�ɞɥɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɜɪɨɠɞɟɧɧɨɣ�ɝɥɚɭɤɨɦɨɣ��ɧɨ�ɠɟɥɚɬɟɥɶɧɵ�ɞɥɢɬɟɥɶ�
ɧɵɟ�ɧɚɛɥɸɞɟɧɢɹ�ɢ�ɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ��

+DVDQRYD�1�$�

(9$/8$7,21�2)�68%&21-81&7,9$/�2/2*(1�$6�$1�$'-81&7�72�
&20%,1('�75$%(&8/2720<�75$%(&8/(&720<�,1�&21*(1,7$/�
*/$8&20$�

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

.H\ZRUGV��FRQJHQLWDO�JODXFRPD��2ORJHQ��FRPELQHG�WUDEHFXORWRP\�WUDEHFXOHFWRP\��0LWRP\FLQ�&�

6800$5<

3XUSRVH�� 7R� HYDOXDWH� WKH� HI¿FDF\� DQG� VDIHW\� RI� VXEFRQMXQFWLYDO� 2ORJHQ� LPSODQWDWLRQ� ZKHQ� XVHG� GXULQJ�
FRPELQHG�WUDEHFXORWRP\�WUDEHFXOHFWRP\�LQ�FRQJHQLWDO�JODXFRPD�SDWLHQWV��
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0DWHULDO�DQG�PHWKRGV��,Q�WKLV�SURVSHFWLYH�FDVH�VHULHV����H\HV�RI���SDWLHQWV�ZLWK�FRQJHQLWDO�JODXFRPD�ZHUH�
HQUROOHG��&RQYHQWLRQDO�IRUQL[�EDVHG�FRPELQHG�WUDEHFXORWRP\�WUDEHFXOHFWRP\�ZLWK�LPSODQWDWLRQ�RI�VXEFRQMXQFWLYDO�
ELRGHJUDGDEOH� FROODJHQ� LPSODQW� �2ORJHQ��ZDV� SHUIRUPHG� LQ� DOO� SDWLHQWV��7KH� SUHRSHUDWLYH� LQWUDRFXODU� SUHVVXUH�
�,23��PHDVXUHPHQW��SDWLHQWV�DJH�ZHUH�UHFRUGHG��7KHUH�ZHUH�PRQWKO\�IROORZ�XS�DIWHU�VXUJHU\��$W�HDFK�YLVLW��WKH�
H[DPLQDWLRQ� LQFOXGHG� PHDVXUHPHQWV� RI� ,23�� VOLW�ODPS� ELRPLFURVFRS\�� EOHE� HYDOXDWLRQ�� FRUQHDO� GLDPHWHU� DQG�
D[LDO� OHQJWK�PHDVXUHPHQWV�� IXQGXVFRS\�XQGHU�DQHVWKHVLD��$Q\�FRPSOLFDWLRQV�ZHUH�UHFRUGHG�DW� WKH�HQG�RI�HDFK�
H[DPLQDWLRQ

5HVXOWV��0HDQ�GXUDWLRQ�RI�IROORZ�XS�ZDV�����PRQWKV��UDQJH�����PRQWKV���0HDQ�SUHRSHUDWLYH�,23�ZDV������
PP�+J��UDQJH�������PP�+J��DQG�PHDQ�SRVWRSHUDWLYH� ,23�ZDV������PP�+J��UDQJH�������PP�+J��DW�PRQWK�
�� �3��������DQG������PP�+J� �UDQJH�������PP�+J��DW� ODVW�YLVLW� �3���������1RQH�RI� WKH�SDWLHQWV� H[SHULHQFHG�
V\VWHPLF�RU�RFXODU�FRPSOLFDWLRQ�UHODWHG�WR�2ORJHQ�

&RQFOXVLRQ��&RPELQHG� WUDEHFXORWRP\�WUDEHFXOHFWRP\�ZLWK� LPSODQWDWLRQ� RI�2ORJHQ� LV� D� VDIH� DQG� HIIHFWLYH�
VXUJLFDO�PHWKRG� LQ� SDWLHQWV�ZLWK� RSHQ� DQJOH� JODXFRPD�� EXW� ORQJHU� GXUDWLRQ� RI� IROORZ�XS� LQ� ODUJHU� QXPEHU� RI�
SDWLHQWV�LV�QHHGHG�

.RUUHVSRQGHQVL\D��o�Q��

+ԥVԥQRYD�1LJDU�$GLO�TÕ]Õ��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�XúDTODUGD�J|]�Q�
SDWRORJL\DVÕ�ú|EԥVLQLQ�KԥNLP�RIWDOPRORTX

hQYDQ��%DNÕ�úΩK���$=������&DYDG[DQ�N�o���PΩKΩOOΩ������
7HO���������������������������������������
(PDLO��DGPLQLVWUDWRU#H\H�D]��ZZZ�H\H�D]
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