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

$oDU�V|]OԥU��NHUDWRNRQXV��VNULQLQT��VXENOLQN�NHUDWRNRQXV�

.HUDWRNRQXV�TH\UL�LOWLKDEL�[ԥVWԥOLN�RODUDT��EX\QX]�TLúDQÕQ�PԥUNԥ]L�Yԥ�DúD÷Õ�SDUDVHQWUDO�KLVԥԥVLQLQ�SURTUHVVLY�
LQFԥOPԥVL�� PLRSL\D�� TH\UL� G�]J�Q� DVWLTPDWL]P�� \�NVԥN� VԥYL\\ԥOL� DEHUUDVL\DODUÕQ� DUWPDVÕ� LOԥ� J|UPԥ� LWLOL\LQLQ�
SURJUHVVLY�]ԥLÀԥPԥVL�LOԥ�[DUDNWHUL]ԥ�ROXQXU�>���@��*|UPԥ�LWLOL\LQLQ�NHUDWRNRQXVOX�[ԥVWԥOԥUGԥ�D]DOPDVÕ�RQODUÕQ�Kԥ\DW�
NH\¿\\ԥWLQԥ��GDYUDQÕú�Yԥ�HPRVLRQDO�VWDWXVODUÕQD�ELODYDVLWԥ�WԥVLU�HGԥQ�EDúOÕFD�DPLOOԥUGԥQ�ELULGLU��;ԥVWԥOL\LQ�LUԥOLOԥPLú�
PԥUKԥOԥVLQGԥ�TH\UL�G�]J�Q�DVWLTPDWL]PLQ�LQNLúDIÕ�IRQXQGD�NRUUHNVL\D�ROXQPD\DQ�J|UPԥ�LWLOL\L�Kԥ\DW�NH\¿\\ԥWLQL�
NLID\ԥW�TԥGԥU�DúD÷Õ�VDOÕU��;ԥVWԥOL\LQ�XQLODWHUDO�JHGLúDWÕQGD�D\UÕ��D\UÕ�J|]OԥULQ�J|UPԥ�LWLOL\L�[ԥVWԥQLQ�Kԥ\DW�WԥU]LQԥ�
ELODYDVLWԥ�WԥVLU�HGLU��7DQ��-&.�Yԥ�EDúTDODUÕQÕQ�DSDUGÕ÷Õ�WԥGTLTDWD�ԥVDVԥQ�\D[úÕ�J|UԥQ�J|]�Q�J|UPԥ�LWLOL\L�R[XPD�
TDELOL\\ԥWL�Yԥ�KԥUԥNԥW�VԥUEԥVWOL\L�LOԥ��SLV�J|UԥQ�J|]�Q�J|UPԥ�LWLOL\L�LVԥ�HPRVLRQDO�VWDWXVOD�G�]�NRUUHO\DVL\D�HGLU�>�@��

6RQ����LOGԥ�E�W�Q�G�Q\DGD�NHUDWRUHIUDNWLY�FԥUUDKL�ԥPԥOL\\DWODU�JHQLú�WԥWELT�ROXQPDTGDGÕU��0ԥK]�NHUDWRUHIUDNWLY�
FԥUUDKL� ԥPԥOL\\DWODUGDQ� VRQUD� \DUDQD� ELOԥFԥN� NHUDWRHNWD]L\D� KDOODUÕQÕQ� TDUúÕVÕQÕQ� DOÕQPDVÕ� PԥTVԥGL� LOԥ�
NHUDWRNRQXVXQ�HUNԥQ�VNULQLTL��]Uԥ�oR[VD\OÕ�WԥGTLTDWODU�DSDUÕOPÕúGÕU�>����@��.HUDWRNRQXVXQ�GLDTQRVWLNDVÕ�NOLQLNL�
ԥODPԥWOԥUԥ��WRSRTUD¿N�Yԥ�WRPRTUD¿N�SDUDPHWUOԥULQ�WԥKOLOOԥULQԥ�ԥVDVODQDUDT�TR\XOPDTGDGÕU��;ԥVWԥOL\LQ�LQNLúDI�HWPLú�
PԥUKԥOԥVLQGԥ�NOLQLNL�ԥODPԥWOԥULQ� Wԥ]DK�U�HWPԥVL� IRQXQGD�[ԥVWԥOL\LQ�GLDTQRVWLNDVÕ�DVDQOÕTOD� Wԥ\LQ�HGLOGL\L�KDOGD��
[ԥVWԥOL\LQ� HUNԥQ�PԥUKԥOԥOԥULQGԥ�� KԥWWD� VXENOLQLN�PԥUKԥOԥVLQGԥ� GLDTQR]XQ� TR\XOPDVÕ� WRSRTUD¿N�� WRPRTUD¿N� Yԥ�
DEHUURPHWULN�P�D\LQԥOԥULQLQ�GԥTLT�WԥKOLOL�ԥVDVÕQGD�P�PN�Q�ROXU��;ԥVWԥOL\LQ�HUNԥQ�PԥUKԥOԥOԥULQGԥ�J|UPԥ�LWLOL\LQLQ�
NRUUHNVL\DVÕ]�Yԥ�\D�NRUUHNVL\D� LOԥ�\�NVԥN�ROPDVÕ��J|UPԥ� LWOL\LQLQ�VXE\HNWLY�RODUDT�Qԥ]ԥUԥoDUSPD\DQ�D]DOPDVÕ��
YD[WDúÕUÕ��[�VXVLOԥGԥ�D[úDP�VDDWODUÕ�GDKD�oR[�P�úDKLGԥ�ROXQDQ�]ԥLIJ|UPԥ��N|OJԥOL�Yԥ�\D�LúÕT�\DQVÕPDODUÕ�úԥNOLQGԥ�
ROD� ELOԥQ� úLND\ԥWOԥULQ� ROPDVÕ� LOԥ� Gԥ� |]�Q�� J|VWԥUԥ� ELOLU�� %LU� oR[� KDOODUGD� LVԥ� NHUDWRNRQXVXQ� SURTUHVVLYOԥúPԥVL�
UHIUDNVL\D�T�VXUX�RODQ�Yԥ�X]XQ�P�GGԥW�H\QԥNOԥ�NRUUHNVL\D�ROXQDQ�[ԥVWԥOԥUGԥ�J|UPԥQLQ�NԥVNLQ�]ԥLÀԥPԥVL�LOԥ�Gԥ�
|]�Q��J|VWԥULU��;ԥVWԥOL\LQ�GDKD�LQNLúDI�HWPLú�PԥUKԥOԥVLQGԥ�NRUUHNVL\D�LOԥ�J|UPԥ�LWLOL\L�NLID\ԥW�TԥGԥU�D]DOPÕú�ROXU��
dR[�KDOODUGD�[ԥVWԥOL\LQ�VXENOLQLN�Yԥ�\D�HUNԥQ�PԥUKԥOԥVLQGԥ�EX�[ԥVWԥOԥULQ�H\QԥN�NRUUHNVL\DVÕQGDQ�D]DG�ROXQPDT�
�o�Q� UHIUDNWLY� FԥUUDKODUD�P�UDFLԥW� HWPԥVL�[ԥVWԥOL\LQ� DúNDUODQPDVÕQD� VԥEԥE�ROXU��;ԥVWԥOL\LQ� HUNԥQ�PԥUKԥOԥVLQGԥ�
\�NVԥN�J|UPԥ�LWLOL\L�P�úDKLGԥ�ROXQDQ�ELU�oR[�KDOODUGD�HUNԥQ�GLDTQR]XQ�TR\XOPDVÕ�Yԥ�HUNԥQ�P�DOLFԥ�WԥGELUOԥULQLQ�
DSDUÕOPDVÕ��PԥVԥOԥQ��NRUQHDO�NROODJHQ�NURVOLQNLQT�WԥWELTL��[ԥVWԥOL\LQ�EX�PԥUKԥOԥGԥ�SURTUHVVLYOԥúPԥVLQLQ�TDUúÕVÕQÕQ�
DOÕQPDVÕ�Yԥ�J|UPԥ�LWLOL\LQLQ�TRUXQPDVÕ��o�Q�oR[�ԥKԥPL\\ԥWOLGLU�

%HOԥ� NL�� [ԥVWԥOL\LQ� EDúODQ÷ÕF� PԥUKԥOԥVLQGԥ�� EX\QX]� TLúDQÕQ� PRUIRJHRPHWULN� |Oo�OԥULQGԥ� \DUDQPÕú� LONLQ�
Gԥ\LúLNOLNOԥU�J|UPԥ�LWLOL\LQԥ�QHTDWLY�WԥVLU�J|VWԥUԥQ�\�NVԥN�VԥYL\\ԥOL�DEHUUDVL\DODUÕQ��GDKD�oR[�VIHULN�Yԥ�NRPDYDUL�
DEHUUDVL\DODUÕQ��DUWPDVÕQD�]ԥPLQ�\DUDGÕU�>�@��

0ԥK]� [ԥVWԥOL\LQ� EDúODQ÷ÕF�PԥUKԥOԥGԥ� VNULQLQTLQԥ� oR[VD\OÕ� WԥGTLTDWODU� KԥVU� HGLOPLú�� EX� WԥGTLTDWODU� UHIUDNWLY�
FԥUUDKL\\ԥ\ԥ�P�UDFLԥW�HGԥQ�Yԥ�DúD÷Õ�VԥYL\\ԥOL�DEHUUDVL\DODUÕ�NLID\ԥW�TԥGԥU�\�NVԥN�RODQ�[ԥVWԥOԥU��]ԥULQGԥ�DSDUÕOPÕúGÕU��
%X�WԥGTLTDWODUÕQ�QԥWLFԥVLQGԥ�NHUDWRNRQXVOX�J|]OԥUGԥ�WRSRTUD¿N�Yԥ�WRPRTUD¿N�Yԥ�DEHUURPHWULN�SDUDPHWUOԥULQ�WԥKOLOL�
[ԥVWԥOL\LQ�HUNԥQ�GLDTQRVWLNDVÕQGD�oR[�E|\�N� URO�R\QD\DUDT�\�NVԥN�KԥVVDVOÕT�Yԥ� VSHVL¿NOL\L� LOԥ�KԥWWD�[ԥVWԥOL\LQ�
VXENOLQLN�PԥUKԥOԥVLQL�Gԥ�DúNDUODPD÷D�LPNDQ�YHUGL\L�DúNDUODQPÕúGÕU�>���������@��

<�NVԥN�J|UPԥ�LWLOL\L�J|VWԥUԥQ�Yԥ�oR[�D]�VXE\HNWLY�úLND\ԥWOԥ�P�úDKLGԥ�ROXQDQ�KDOODUGD�NHUDWRNRQXVXQ�VNULQLQTL�
KD]ÕUNL�WԥGTLTDWÕQ�PԥTVԥGLGLU�

0ԥTVԥG� �� \�NVԥN� J|UPԥ� LWLOL\L� LOԥ� NHUDWRNRQXVOX� SDVL\HQWOԥUGԥ� WRPRTUD¿N�� WRSRTUD¿N� Yԥ� DEHUURPHWULN�
SDUDPHWUOԥULQ�TL\PԥWOԥQGLULOPԥVL�

0DWHULDO�Yԥ�PHWRGODU
3URVSHNWLY� SRSXO\DVL\D� WԥGTLTDWÕ� DNDG�� =ԥULIԥ�ԤOL\HYD� DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQGԥ� KԥUEL� KԥNLP�

NRPLVVL\DVÕQGDQ� P�D\LQԥGԥQ� NHoԥQ� JԥQFOԥU� DUDVÕQGD� DSDUÕOPÕúGÕU�� 0�D\LQԥ� NRUUHNVL\DVÕ]� Yԥ� NRUUHNVL\D� LOԥ�
J|UPԥ� LWLOL\LQLQ� Wԥ\LQL�� J|]�Q� KԥUԥNL� DSSDUDWÕQÕQ� P�D\LQԥVL�� VLNORSOHJL\DGDQ� VRQUD� UHIUDNVL\DQÕQ� Wԥ\LQL� Yԥ�
VIHULN� HNYLYDOHQWLQLQ� KHVDEODQPDVÕ�� \DUÕTOÕ� ODPSD� LOԥ� J|]�Q� |Q� Yԥ� DU[D� VHTPHQWLQLQ�P�D\LQԥVL� Yԥ� J|]� GLELQLQ�
RIWDOPRVNRSL\DVÕ�úԥNOLQGԥ�Kԥ\DWD�NHoLULOPLúGLU��5HIUDNVL\DQÕQ�Wԥ\LQL�VNLDVNRSL\D�Yԥ�DYWRUHIUDNWRPHWUL\D�YDVLWԥVLOԥ�
LOԥ�P�TD\LVԥOL�DSDUÕOPÕúGÕU��6NLDVNRSL\D�]DPDQÕ�UHWRQRVNRSLN�ԥODPԥWLQ�±�EX\QX]�TLúDGDQ�DOÕQDQ�UHÀHNVLQ�\�QJ�O�
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GԥUԥFԥGԥ� KDoDODQPDVÕ� TH\Gԥ� DOÕQPÕúGÕU�� %X\QX]� TLúDQÕQ� GԥTLT� WԥKOLOL� KԥUOԥQԥQ� ùH\PSÀ�T� NDPHUDOÕ� WRSRTUDI�
:DYH/LJKW��$//(*52�2FXO\]HU��$OFRQ��$%ù��YDVLWԥVL�LOԥ�DSDUÕOPÕúGÕU��&LKD]�\�NVԥN�WԥKOLOHWPԥ�TDELOL\\ԥWLQԥ�
PDOLN� RODUDT�� IÕUODQDQ�NDPHUDQÕQ� N|Pԥ\L� LOԥ� J|]ԥ� J|QGԥUGL\L� Yԥ� �������[ÕUGD� GԥOLNOԥU� YDVLWԥVL� LOԥ� ԥNV� ROXQDQ�
WԥVYLULQLQ�PRGHOLQL�KHVDEOD\DUDT�EX\QX]�TLúDQÕQ�|Q�VԥWKLQGԥQ�E�OOXUXQ�DU[D�NDSVXOXQD�TԥGԥU�RODQ�SDUDPHWU�Yԥ�
WRSRPRUIRORML�|Oo�OԥULQL�YHULU��

0�D\LQԥ�QԥWLFԥVLQGԥ�WԥGTLTDWD�LONLQ�RODUDT�NHUDWRNRQXV�GLDTQR]X�Wԥ\LQ�HGLOPLú��\DúODUÕ�������DUDVÕQGD�Gԥ\LúԥQ��
���JԥQF�R÷ODQÕQ����J|]��GD[LO�HGLOPLúGLU��NHUDWRNRQXV�TUXSX���2QODUGDQ���JԥQFLQ�NRUUHNVL\DVÕ]�\�NVԥN�J|UPԥ�
LWLOL\L���������GHVLPDO��J|VWԥUԥQ�KԥU�LNL�J|]������JԥQFLQ�\�NVԥN�J|UPԥ�LWLOL\L�J|VWԥUԥQ�ELU�J|]��WԥGTLTDWGD�WԥKOLO�
HGLOPLúGLU�NL��WԥGTLTDWGD�WԥKOLO�HGLOPԥ\ԥQ�GLJԥU�J|]OԥUL�NHUDWRNRQXVXQ�GDKD�LQNLúDI�HWPLú�PԥUKԥOԥVL�LOԥ�ԥODTԥGDU�
RODUDT�oR[�DúD÷Õ�J|UPԥ�LWLOL\L�J|VWԥUPLúGLU��ԤYYԥOOԥU�NHUDWRNRQXV�GLDTQR]X�Wԥ\LQ�HGLOPLú��EX�GLDTQR]OD�KԥU�KDQVÕ�ELU�
FԥUUDKL�P�DOLFԥ�DOPÕú�Yԥ�\D�VԥUW�NRQWDNW�OLQ]D�LOԥ�NRUUHNVL\DVÕ�HGLOPLú�JԥQFOԥU�EX�WԥGTLTDWD�GD[LO�HGLOPԥPLúGLUOԥU��
(\QL�]DPDQGD����JԥQFLQ�NHUDWRNRQXV�GLDTQR]X�LQNDU�HGLOPLú����J|]��WԥGTLTDWD�GD[LO�HGLOPLúGLU��QRUPDO�TUXS���%X�
JԥQFOԥUGԥ�J|UPԥ�LWLOL\L���������GHVLPDO��ROPXúGXU�

7ԥGTLTDWGD�EX\QX]�TLúDQÕQ�WRSRTUD¿N�ԥODPԥWOԥULQԥ��EX\QX]�TLúDQÕQ�|Q�Yԥ�DU[D�HOHYDVL\D�[ԥULWԥVLQLQ�TXUXOXúXQD�
�PԥUNԥ]L�Yԥ�\D�SDUDVHQWUDO�DGDFÕT�Yԥ�\D�GLO�úԥNLOOL�IRUPDVÕ��|Q�HOHYDVL\D�[ԥULWԥVLQGԥ���PP�]RQDGD�!���PNP�oR[��
DU[D� HOHYDVL\DGD� !���PNP�GԥQ� oR[� Gԥ\ԥUOԥULQ� ROPDVÕ��� VDJLWDO� [ԥULWԥGԥ�PԥUNԥ]L� NRQXVúԥNLOOL� IRUPDVÕ�� ԥ\LOPLú�
TDOVWXN�NԥSԥQԥN�IRUPDVÕ��ELU�R[GD�!����'�oR[�NHUDWRPHWUL\DQÕQ�ROPDVÕ��VXSHULRU�LQIHULRU��6�ø��IԥUTLQ��PP�]RQDGD�
!�����'�GԥQ�oR[�ROPDVÕ��SD[LPHWULN�[ԥULWԥGԥ�NRQXVúԥNLOOL� IRUPD�Yԥ�RQXQ�PԥUNԥ]LQGԥ�ԥQ� LQFԥ�Q|TWԥQLQ�ROPDVÕ��
���� PNP� TDOÕQOÕ÷ÕQ� ROPDVÕ�� VXSHULRU�LQIHULRU� IԥUTLQ� �� PP� ]RQDGD� ��� PNP�GԥQ� oR[� ROPDVÕ�� J|]OԥU� DUDVÕQGD�
LVԥ���PNP�GԥQ�oR[�TDOÕQOÕT� IԥUTLQ�ROPDVÕ�Yԥ�V��NULWHUL\DODUD�ԥVDVԥQ�NHUDWRNRQXV�GLDTQR]X� Wԥ\LQ�HGLOPLú�Yԥ�EX�
J|]OԥULQ�WRSRJUD¿N�Yԥ�DEHUURPHWULN�SDUDPHWHUOԥUL�ԥVDV�J|W�U�OԥUԥN�$OLR�±�ùDED\HN�WԥVQLIDWÕQD�ԥVDVԥQ�PԥUKԥOԥOԥUԥ�
E|O�QP�úG�U�>�@��(\QL�]DPDQGD�FLKD]ÕQ�NHUDWRNRQXVXQ�VNULQLQT�SDUDPHWUOԥULQԥ�Yԥ�$PVOHU�.UXPHULo�WԥVQLIDWÕQD�
X\÷XQ�Qԥ]ԥUԥ�DOÕQPÕú�WԥVQLIDW�NDWHTRUL\DVÕQD�ԥVDVԥQ��7.&��PԥUKԥOԥOԥULQ�Wԥ\LQL�DYWRPDWLN�RODUDT�TH\Gԥ�DOÕQPÕúGÕU�
>���@��.HUDWRNRQXV�TUXSXQD�GD[LO�RODQ�J|]OԥU���FL�PԥUKԥOԥ�NHUDWRNRQXV�NLPL�TL\PԥWOԥQGLULOPLúGLU��

+D]ÕUNL�WԥGTLTDWGD�ùH\PSÀ�T�NDPHUDOÕ�WRPRTUDIGD�DúD÷ÕGDNÕ�SDUDPHWUOԥU�WԥKOLO�HGLOPLúGLU��
��� %X\QX]�TLúDQÕQ�PԥUNԥ]L���PP�VDKԥVLQGԥ�RUWD�NHUDWRPHWUL\D�±�.RUWD
��� %X\QX]�TLúDQÕQ�PԥUNԥ]L���PP�VDKԥVLQGԥ�DVWLTPDWL]P�±�$VWLT
��� %X\QX]�TLúDQÕQ�PԥUNԥ]L���PP�VDKԥVLQGԥ�DVIHULNOLN�|Oo�V��±�4�Gԥ\ԥUL�
��� 0ԥUNԥ]L�EX\QX]�TLúD�TDOÕQOÕ÷Õ�±�PԥUNԥ]L�SD[LPHWUL\D��03�
��� %X\QX]�TLúDQÕQ�ԥQ�LQFԥ�Q|TWԥVLQGԥNL�TDOÕQOÕ÷Õ�±�ø3
��� gQ�HOHYDVL\D�J|VWԥULFLVL��DQWHULRU�HOHYDWLRQ��±�$(
��� $U[D�HOHYDVL\D�J|VWԥULFLVL���SRVWHULRU�HOHYDWLRQ��±�3(
��� ³(NWD]L\DODUÕQ� ԤWUDÀÕ� %HOLQ�$EURVLR´� HNUDQÕQGDQ� �%$'� GLVSOH\�� HOHYDVL\D� J|VWԥULFLOԥULQLQ� QRUPDO�

J|W�U�OP�ú�VԥWKGԥQ�\D\ÕQPD�GԥUԥFԥVLQL��ԥQ�LQFԥ�SD[LPHWULN�J|VWԥULFLQLQ�Yԥ�SD[LPHWULN�SURTUHVVLYOԥúPԥQLQ�
QRUPDO�KHVDEODQPÕú�J|VWԥULFLGԥQ�\D\ÕQPD�GԥUԥFԥVLQL��PXPL�ԥNV�HWGLUԥQ�[ԥWD�Gԥ\ԥUL�±�'�Gԥ\ԥUL

��� 7RSRJUD¿N� [ԥULWԥGԥQ�� VԥWK� Gԥ\LúLNOL\L� LQGHN� ±� ø69�YHUWLNDO� DVLPPHWUL\D� LQGHNVL� ±� ø9$��.HUDWRNRQXV�
LQGHNVL�±�.ø��PԥUNԥ]L�NHUDWRNRQXV�LQGHNVL�±�&.ø��K�QG�UO�N�DVLPPHWUL\D�LQGHNVL�±�ø+$��K�QG�UO�\�Q�
GHVHQWUDVL\D�LQGHNVL��ԥ\ULOL\LQ�PLQLPXP�UDGLXVX�±�5PLQ�

���� $EHUURPHWULN�[ԥULWԥGԥQ�EX\QX]�TLúDQÕQ�|Q�VԥWKLQLQ�ԥVDV�DEHUURPHWULN�J|VWԥULFLOԥUL���PP�EԥEԥN�GLDPHWUL�
�o�Q�KHVDEODQPÕúGÕU��LONLQ�YHUWLNDO�NRPD��=������KRUL]RQWDO�NRPDQÕQ��=�����Yԥ�LNLQFLOL�YHUWLNDO�NRPD�
�=����� Yԥ� KRUL]RQWDO� NRPDQÕQ� �=� ����� =HUQLNH� NRH൶VHQWOԥUL�� LONLQ� �=���� Yԥ� LNLQFLOL� �=���� VIHULN�
DEHUUDVL\DODUÕQ�=HUQLNH�NRH൶VHQWOԥUL�Yԥ��PXPL�\�NVԥN�VԥYL\\ԥOL�DEHUUDVL\DODUÕQ����F�����F�����FL�Yԥ���FÕ�
FԥUJԥQLQ��PXPLOLNGԥ��RUWD�NYDGUDWLN�Gԥ\ԥUOԥUL��URRW�PHDQ�VTXDUH��506�WRWDO�DEHUU����

$OÕQDQ� QԥWLFԥOԥU�0LFURVRIW� ([HOO� SURTUDPÕQD� \�NOԥQPLú� Yԥ� VWDVWLVWLN� LúOԥPԥOԥU� PԥTVԥGLOԥ� 6WDWLVWLND� �6366�
����SURTUDPÕQGD�KHVDEODQPÕúGÕU��øIDGԥ�HGLFL�VWDWLVWLN�PԥOXPDWÕQ�SD\ODQPDVÕ�Gԥ\LúԥQOԥU��o�Q�RUWD�ԥGԥGL�TL\PԥW���
VWDQGDUW�NYDGUDWLN�PH\O�úԥNOLQGԥ�KHVDEODQPÕúGÕU��<HNXQ�QԥWLFԥOԥU�TH\UL�SDUDPHWULN�E|O�úG�UPԥ�PH\DUÕ�0DQQ�8LWQL�
�8�WHVWL��YDVLWԥVLOԥ�DSDUÕOÕE��3�������o�Q�QԥWLFԥOԥU�VWDWLVWLND�ED[ÕPÕQGDQ�ԥKԥPL\\ԥWOL�TԥEXO�HGLOPLúGLU�

1ԥWLFԥOԥU�Yԥ�RQODUÕQ�P�]DNLUԥVL
7ԥGTLTDWD�GD[LO�RODQ�[ԥVWԥOԥULQ�RUWD�\Dú�KԥGGL�NHUDWRNRQXVOX�Yԥ�QRUPDO�TUXSGD�X\JXQ�RODUDT���������������DQG�

������������NLPL�WԥúNLO�HWPLúGLU�
$OÕQDQ� QԥWLFԥOԥU� FԥGYԥO� ��Gԥ� J|VWԥULOPLúGLU�� &ԥGYԥOGԥQ� J|U�QG�\�� NLPL� TUXSODU� DUDVÕQGD� RUWD� NHUDWRPHWULN�

J|VWԥULFL�� 5PLQ�� KRUL]RQWDO� LNLQFLOL� NRPD� Yԥ� LNLQFLOL� VIHULN� DEHUUDVL\D� NRH൶VHQW� SDUDPHWUOԥUGԥQ� EDúTD� E�W�Q�
GLJԥU�SDUDPHWUOԥU�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�IԥUTOԥQPLúGLU���&ԥGYԥO�����%HOԥ�NL��NHUDWRNRQXVOX�J|]OԥUGԥ�EX\QX]�TLúD�
TDOÕQOÕ÷Õ� D]DOPÕú�� HOHYDVL\D� J|VWԥULFLOԥUL� DUWPÕúGÕU��$EHUURPHWULN� SDUDPHWUOԥU� �]Uԥ� [�VXVLOԥ� YHUWLNDO� LONLQ� NRPD�
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Gԥ\ԥUL�ԥKԥPL\\ԥWOL�RODUDT�DUWPÕú��LONLQ�VIHULN�DEHUUDVL\D�GDKD�QHTDWLY�LVWLTDPԥWGԥ�\HULQL�Gԥ\LúPLúGLU��1ԥ]ԥUԥ�DOVDT�
NL��KDYD�Yԥ�EX\QX]�TLúDQÕQ�P�[WԥOLI�UHIUDNWLY�ú�DVÕQGÕUPD�ԥPVDOÕQD�PDOLN�ROPDVÕ�Yԥ�EX\QX]�TLúDQÕQ�|Q�VԥWKLQLQ�
DEHUURPHWULN�J|VWԥULFLOԥUL�J|UPԥ�LWLOL\LQԥ�WԥVLU�HGԥQ�ԥVDV�DPLO�NLPL�TL\PԥWOԥQGLULOPLú�Yԥ�KD]ÕUNL�WԥGTLTDWGD�EX\QX]�
TLúDQÕQ�|Q�VԥWKLQLQ�DEHUURPHWULN�J|VWԥULFLOԥUL�WԥKOLO�HGLOPLúGLU��

$OGÕ÷ÕPÕ]� QԥWLFԥOԥU� VXENOLQLN� NHUDWRNRQXVXQ� Wԥ\LQL� �]Uԥ� DSDUÕODQ� oR[VD\OÕ� WԥGTLTDW� LúOԥUL� LOԥ� �VW�VWԥ� G�ú�U��
%L]LP� WԥGTLTDWGD� UHIUDNVL\DQÕQ� VIHULN� HNYLYDOHQWL� QRUPDO� TUXSGD� ���� �������� NHUDWRNRQXV� TUXSGD� ������ ������
WԥúNLO�HWPLú��DúD÷Õ�VԥYL\\ԥOL�DEHUUDVL\DODUÕQ�PLQLPDO�P�úDKLGԥ�ROXQGX÷X�KDOGD�\�NVԥN�VԥYL\\ԥOL�DEHUUDVL\DODUÕQ�
DUWÕP�WHQGHQVL\DVÕ�J|UPԥ�NH\¿\\ԥWLQԥ�WԥVLU�HWPLúGLU��%X�VԥEԥEGԥQ�LONLQ�J|UPԥ�LWLOL\LQLQ�P�D\LQԥVL�]DPDQÕ�RWDT�
LúÕTODQPDVÕQGD�Eԥ]ԥQ�RQOXT�FԥGYԥO�úNDODVÕQGD�������J|UPԥ�LWLOL\L�J|VWԥUԥQ�JԥQFOԥU��[�VXVԥQ�JHFԥ�VDDWODUÕ�J|UPԥQLQ�
SLVOԥúPԥVL��N|OJԥOԥQPԥ��LúOT�\DQVÕPDVÕ�NLPL�úLND\ԥWOԥUOԥULQ�ROPDVÕQÕ�ELOGLULUGLOԥU�

ùԥNLO���Gԥ�TUXSODU�DUDVÕQGD�RUWD�NHUDWRPHWULN�J|VWԥULFL��|Q�Yԥ�DU[D�HOHYDVL\D�Yԥ�HNWD]L\DODUÕQ�ԤWUDÀÕ�%HOLQ�
$EURVLR´�HNUDQÕQGDQ��%$'�GLVSOH\��±�'�J|VWԥULFLVLQLQ�P�TD\LVԥOL�ER[�SORW�GLDTUDPÕ�ԥNV�ROXQPXúGXU��ùԥNLOGԥQ�
J|U�QG�\��NLPL�RUWD�NHUDWRPHWULN�SDUDPHWU�TUXSODU�DUDVÕQGD�IԥUTOԥQPԥPLú��DQFDT�GLJԥU�SDUDPHWUOԥU�NԥVNLQ�IԥUT�
LIDGԥ�HWPLúGLU��

&ԥGYԥO��
ùHLPSÀ\XT�WRPRJUDI���:DYH/LJKW��$//(*52�2FXO\]HU�±GԥQ�DOÕQDQ�WRSRJUD¿N��WRPRJUD¿N�Yԥ�

DEHUURPHWULN�SDUDPHWUOԥULQ�QRUPDO�Yԥ�EDúODQ÷ÕF�PԥUKԥOԥOL�NHUDWRNRQXVOX
J|]OԥUGԥ�RUWD�J|VWԥULFLOԥUL�Yԥ�RQODUÕQ�P�TD\LVԥOL�WԥKOLOL

3DUDPHWUOԥU
.RQWURO�TUXSX

�Q ���
0���6'

.HUDWRNRQXV�TUXSX
�Q ���
0���6'

3�Gԥ\ԥUL
�0DQQ�8LWQL�WHVWL�

.RUWD ���������� ��������� �����

$VWLT� ���������� �������� �����

4�Gԥ\ԥUL ��������� ��������� �����

03�ȝP� ������������ ����������� ������

ø3�ȝP� ����������� ������������ ������

$(�ȝP� ��������� ��������� ������

(3�ȝP� �������� �������� ������

D ��������� �������� ������

,69 ��������� ��������� �����

,9$ ���������� �������� ������

., ���������� ���������� ������

&., ����������� ����������� �����

,+$ ������� �������� ����

,+' ����������� ����������� ������

5PLQ �������� ��������� �����

=��� ������������� �������������� ������

=�� ������������� ������������ ������

=��� �������������� ������������� ������

=��� ������������ ������������� �����
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506�WRWDO�DEHUU� ������������ ������������� ������
0���6'�±�RUWD�ԥGԥGL�TL\PԥW���VWDQGDUW�NYDGUDWLN�PH\O
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$OÕQDQ�QԥWLFԥOԥUԥ�ԥVDVԥQ�TUXSODU�DUDVÕQGD�RUWD�NHUDWRPHWULN�J|VWԥULFL��5PLQ��KRUL]RQWDO�LNLQFLOL�NRPD�Yԥ�LNLQFLOL�
VIHULN�DEHUUDVL\D�NRH൶VHQW�SDUDPHWUOԥUGԥQ�EDúTD�E�W�Q�GLJԥU�SDUDPHWHUOԥU�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�IԥUTOԥQPLúGLU��
.HUDWRNRQXVXQ�GDKD�ԥYYԥOOԥU�JHQLú�LVWLIDGԥ�ROXQDQ�Yԥ�LONLQ�GLDTQRVWLN�NULWHUL\DODUÕQGDQ�ELUL�NLPL�TL\PԥWOԥQGLULOԥQ�
NHUDWRPHWULN�SDUDPHWULQ�[ԥVWԥOL\LQ� HUNԥQ�PԥUKԥOԥVLQGԥ�|]�GLDTQRVWLN� ԥKԥPL\\ԥWLQLQ� LWLUPԥVL� KD]ÕU� NL� WԥGTLTGWD�
|]�Q��J|VWԥULU��(Oԥ�EX�VԥEԥEGԥQGLU�NL��NHUDWRNRQXVXQ�HUNԥQ�GLDTQRVWLNDVÕQGD�ELU�VÕUD�WԥGTLTDW�LúOԥUL�GDKD�\HQL�Yԥ�
KԥVVDV�WRPRTUD¿N�SDUDPHWUOԥULQ�|\UԥQLOPԥVLQԥ�KԥVU�HGLOPLúGLU�

ùԥNLO���GԥQ�J|U�QG�\��NLPL�RUWD�NHUDWRPHWULN�SDUDPHWU�TUXSODU�DUDVÕQGD�IԥUTOԥQPԥPLú��DQFDT�GLJԥU�SDUDPHWUOԥU�
NԥVNLQ�IԥUT�LIDGԥ�HWPLúGLU��%X�RQX�J|VWԥULU�NL��HUNԥQ�PԥUKԥOԥGԥ�NHUDWRPHWULN�J|VWԥULFL�KHo�ELU�GLDTQRVWLN�ԥKԥPL\\ԥW�
GDúÕPÕU��%X�ED[ÕPGDQ�EX�[ԥVWԥOԥULQ�|WԥUL�Yԥ�GLTTԥWVL]�P�D\LQԥVL�[ԥVWԥOL\LQ�VNULQLQTLQGԥ�QHTDWLY�H൵HNW�\DUDGD�ELOԥU�

ùHLPSI\XT�WRPRTUD¿N�P�D\LQԥQLQ�VXENOLQLN�Yԥ�HUNԥQ�NHUDWRNRQXVXQ�GLDTQRVWLNDVÕQGD�KԥVVDVOÕ÷Õ�Yԥ�VSHVL¿NOL\L�
EX�J�Qԥ�TԥGԥU�ELU�VÕUD� WԥGTLTDW� LúOԥULQGԥ�WԥKOLO�HGLOPLúGLU��0�[WԥOLI�SRSXO\DVL\DODUGD�DSDUÕODQ�WԥGTLTDW� LúOԥULQGԥ�
P�ԥOOLÀԥU� VXENOLQLN� Yԥ� HUNԥQ� PԥUKԥOԥ� NHUDWRNRQXVXQ� GLDTQRVWLNDVÕQGD� ùHLPSI\XT� WRPRTUD¿N� SDUDPHWUOԥULQLQ�
ELUJԥ�NRPELQDVÕ\DVÕQÕ�W|YVL\\ԥ�HWPLúGLUOԥU�>����@��%X�ED[ÕPGDQ�ԥQ�KԥVVDV�SDUDPHWUOԥU�NLPL�%$'�±�'��$(��3(��
ø69��.ø��LNLQFLOL�YHUWLNDO�NRPD�=�����NLPL�Wԥ\LQ�HGLOPLúGLU��.HUDWRNRQXVXQ�LUԥOLOԥPLú�NOLQLNL�PԥUKԥOԥOԥULQGԥ�EX�
SDUDPHWUOԥULQ�KԥVVDVOÕ÷Õ�DUWDUDT��PDNVLPDO�GLVNULPLQDWLY�H൵HNW�\DUDWPÕú�ROXU��$SDUGÕ÷ÕPÕ]�WԥGTLTDW�LúLQԥ�ԥVDVODQDUDT�
4DITD]�SRSXO\DVÕ\DVÕQGD�(NWD]L\DODUÕQ�ԤWUDÀÕ�%HOLQ�$EURVLR´�HNUDQÕQGDQ���%$'�GLVSOH\��±�'�SDUDPHWULQLQ������
OL�GLVNULPLQDVL\D�HGԥ�ELOԥFԥN�Gԥ\ԥUL�!������NLPL�TL\PԥWOԥQGLULOPLúGLU�>��@��+D]ÕUNL�WԥGTLTDW�LúLQGԥ�NHUDWRNRQXV�
TUXSXQGD�'�SDUDPHWULQLQ�RUWD�ԥGԥGL�TL\PԥWLL���������� WԥúNLO�HWPLúGLU�NL��EXGD�NHUDWRNRQXV�TUXSXQD�GD[LO�RODQ�
J|]OԥULQ�HUNԥQ�NOLQLN�PԥUKԥOԥGԥ�ROGX÷XQX�J|VWԥULU�

ùԥN����4UXSODU�DUDVÕQGD�RUWD�NHUDWRPHWULN�J|VWԥULFL��|Q�Yԥ�DU[D�HOHYDVL\D�Yԥ�(NWD]L\DODUÕQ�ԥWUDÀÕ�%HOLQ�$EURVLR�
HNUDQÕQGDQ��%$'�GLVSOH\��±�'�J|VWԥULFLVLQLQ�P�TD\LVԥOL�³ER[�SORW´�GLDTUDPÕ
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(\QL�]DPDQGD�UHWLQRVNRSLN�ԥODPԥWLQ�NHUDWRNRQXV�TUXSXQD�GD[LO�RODQ�E�W�Q�[ԥVWԥOԥUGԥ�\�QJ�O�GԥUԥFԥGԥ�Wԥ]DK�U�
ROXQPDVÕ�TH\G�HGLOPLúGLU��;�VXVLOԥGԥ�D[úDP�J|UPԥOԥULQGԥ�Yԥ�\D�YD[WDúÕUÕ�\�QJ�O�J|UPԥ�SR]÷XQOX÷X�LOԥ�úLND\ԥW�
HGԥQ�JԥQFOԥUGԥ�Yԥ�P�D\LQԥ�]DPDQÕ�KԥU�LNL�J|]�QGԥ�DQFDT�HUNԥQ�Yԥ�\D�VXENOLQLN�PԥUKԥOԥ�RODQ�NHUDWRNRQXVOX�J|]OԥULQ�
VNULQLQJL� ]DPDQÕ� UHWLQRVNRSLN� ԥODPԥWLQ� \�QJ�O� LIDGԥ� ROXQPDVÕ� VNLRVNRSL\D� ]DPDQÕ� Qԥ]ԥUGԥQ� TDoÕUÕOPDPÕúGÕU��
ԤOEԥWGԥNL�� EX� [ԥVWԥOԥUGԥ� UHIUDNVL\DQÕQ� VIHULN� HNYLYDOHQWLQÕQ� Wԥ\LQ� HGLOԥQ� Gԥ\ԥUL� ������ ������ WԥúNLO� HWPLúGLU� NL��
EX�[ԥVWԥOԥUGԥ�HUNԥQ�NHUDWRNRQXV�ԥODPԥWOԥULQLQ� WRPRTUD¿N�WԥKOLOL�Yԥ� WԥVGLTL�EX�[ԥVWԥOԥUGԥ�GLQDPLN�P�úDKLGԥQLQ�
YD[WÕQGD� DSDUÕOPDVÕ� Yԥ� SURTUHVVLYOԥúPԥ� HKWLPDOÕQÕQ� Qԥ]ԥUGԥQ� TDoÕUÕOPDPDVÕ� LOԥ� J|UPԥ� LWLOL\LQLQ� TRUXQPDVÕ�
ED[ÕPÕQGDQ� ROGXTFD� YDFLEGLU�� $O�0DKURXTL� +� Yԥ� EDúTDODUÕ� UHWLQRVNRSL\DQÕQ� NHUDWRNRQXVXQ� VNULQLQJLQGԥ�
ԥKԥPL\\ԥWOL��KԥVVDV�ELU�GLDTQRVWLN�P�D\LQԥ��VXOX�ROGX÷XQX�|]�WԥGTLTDWODUÕQGD�J|VWԥUPLú�Yԥ�SURTUDPODúGÕUÕOPÕú�
SRSXO\DVL\D�P�D\LQԥOԥULQGԥ�NHUDWRNRQXVXQ�VNULQLTL��o�Q�HWLEDUOÕ�ROGX÷XQX�W|YVL\\ԥ�HWPLúGLUOԥU�>�@��

7ԥGTLTDWD� GD[LO� RODQ� Yԥ� KԥWWD� WRSRTUD¿N� RODUDT� VXENOLQLN� NHUDWRNRQXV� WԥVGLTOԥQPLú� J|]OԥUGԥ� UHWLQRVNRSL\D�
ԥODPԥWL� P�VEԥW� ROPXúGXU� NL�� EX� VԥEԥEGԥQGԥ� [ԥVWԥOԥU� WRSRJUD¿N� P�D\LQԥ\ԥ� \|QԥOGLOPLúGLUOԥU�� $SDUGÕ÷ÕPÕ]�
WԥGTLTDWÕQ�QԥWLFԥVLQԥ�ԥVDVԥQ�GHPԥN�RODU�NL��UHWLQRVNRSLN�ԥODPԥWLQ�SRSXO\DVL\DGD�DSDUÕODQ�JHQLú�VNULQLQT�P�D\LQԥOԥU�
]DPDQÕ�NHUDWRNRQXVXQ�GLDTQRVWLNDVÕQGD�ԥKԥPL\\ԥWL�oR[�|QԥPOLGLU��6NLDVNRSL\D�]DPDQÕ�[ԥVWԥOԥULQ�WԥNPLOOԥúGLULOPLú�
WRSRTUD¿N�P�D\LQԥ\ԥ�J|QGԥULOLE�J|QGԥULOPԥPԥVL�KDTTÕQGD�¿NLU�\�U�WPԥN�P�PN�QG�U�

<HNXQ
ùHLPSI\XT�WRPRTUD¿\DVÕQGD�DSDUÕODQ�P�TD\LVԥOL�WԥKOLO�QԥWLFԥVLQGԥ�KԥWWD�\�NVԥN�J|UPԥ�LWLOL\L�J|VWԥUԥQ�EDúODQ÷ÕF�

PԥUKԥOԥOL� NHUDWRNRQXVOX� J|]OԥU� WRPRTUD¿N�� WRSRTUD¿N� Yԥ� DEHUURPHWULN� SDUDPHWHUOԥU� �]Uԥ� QRUPDO� J|]OԥUGԥQ�
ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ� IԥUTOԥQPLúGLU��(\QL�]DPDQGD� LONLQ�P�D\LQԥ�]DPDQÕ� UHWLQRVNRSLN�ԥODPԥWLQ�P�VEԥW�ROPDVÕ�
UHIUDNVL\D� T�VXUODUÕQÕQ� VNULQLQTL� ]DPDQÕ� DSDUÕODQ� GLVSDQVHUL]DVL\DGD� EX� [ԥVWԥOԥULQ� WԥNPLOOԥúGLULOPÕú� WRSRTUD¿N�
P�D\LQԥOԥUԥ�\|QԥOGLOPԥVL��o�Q�oR[�|QԥPOLGLU��

1ԥ]ԥUԥ�DOVDT�NL��NHUDWRNRQXVXQ�SURTUHVVLYOԥúPԥVL�\HQL\HWPԥ�Yԥ�HUNԥQ�JԥQFOLN�G|YUOԥULQGԥ�GDKD�V�UԥWOԥ�JHWGL\L�
�o�Q�EX�\Dú�G|YU�QGԥ�[ԥVWԥOL\LQ�HUNԥQ�VNULQLQTL�Yԥ�GLDTQRVWLNDVÕ�NHUDWRUHIUDNWLY�FԥUUDKL\\ԥQLQ�ԥVDV�SULRULWHWOԥULQGԥQ�
ELULGLU��9D[WÕQGD�DSDUÕODQ�NHUDWRWRSRTUD¿N�P�D\LQԥ�[ԥVWԥOL\LQ�HUNԥQ�PԥUKԥOԥGԥ�LONLQ�GLDTQRVWLNDVÕ��VRQUDNÕ�GLQDPLN�
P�úDKLGԥ�Yԥ�J|UPԥ�LWLOL\LQLQ�EX�VԥYL\\ԥGԥ�TRUXQPDVÕ��o�Q�oR[�ԥKԥPL\\ԥWOLGLU�

Ԥ'Ԥ%ø<<$7�

��� *OREDO� .HUDWRFRQXV� )RXQGDWLRQ�� .HUDWRFRQXV�� $YDLODEOH� DW�KWWS���NFJOREDO�RUJ�FRQWHQW�YLHZ���������
$FFHVVHG�'HFHPEHU����������

��� $OLR�-�/���6KDEH\HN�0�+��&RUQHDO�KLJKHU�RUGHU�DEHUUDWLRQV��$�PHWKRG�WR�JUDGH�NHUDWRFRQXV����-��5HIUDFW��
6XUJ���������Y�����S��������

��� 0F0DKRQ�7�7���6]F]RWND�)O\QQ�/���%DUU�-�7��HW�DO��$�QHZ�PHWKRG�IRU�JUDGLQJ�WKH�VHYHULW\�RI�NHUDWRFRQXV��
WKH�.HUDWRFRQXV�6HYHULW\�6FRUH��.66�����&RUQHD��Y�����S���������

��� 7DQ�-�&�.���1JX\HQ�9���)HQZLFN�(��HW�DO�9LVLRQ�5HODWHG�4XDOLW\�RI�/LIH�LQ�.HUDWRFRQXV��$�6DYH�6LJKW�
.HUDWRFRQXV�5HJLVWU\�6WXG\����&RUQHD��������Y��������S���������

��� %HOLQ�0���.LP�-�7���=ORW\�3��HW�DO��6LPSOL¿HG�QRPHQFODWXUD�IRU�GHVFULELQJ�.HUDWRFRQXV����øQW��-��.HUDWRFRQXV�
DQG�(FWDWLF�&RUQHDO�'HVHDVH��������Y����S�������

��� 3LxHUR�'�3���$OLy�-�/���$OHVyQ�$��HW�DO��3HQWDFDP�SRVWHULRU�DQG�DQWHULRU�FRUQHDO�DEHUUDWLRQV�LQ�QRUPDODQG�
NHUDWRFRQLF�H\HV����&OLQ��([S��2SWRP���������Y������S���������

��� $PEUyVLR�5��-U���&DLDGR�$�/���*XHUUD�)�3��HW�DO��1RYHOSDFK\PHWULF�SDUDPHWHUV�EDVHG�RQ�FRUQHDOWRPRJUDSK\�
IRU�GLDJQRVLQJ�NHUDWRFRQXV����-��5HIUDFW��6XUJ���������Y�����S���������

��� $O�0DKURXTL�+���2UDED�6�%���$O�+DEVL�6�� HW� DO��5HWLQRVFRS\� DV� D�6FUHHQLQJ�7RRO� IRU�.HUDWRFRQXV� ���
&RUQHD��������Y��������S���������

��� $EGXOԥOL\HYD� )�� .OLQLN� Yԥ� VXENOLQLN� NHUDWRNRQXVXQ� GԥUԥFԥOԥULQLQ� GLDTQRVWLNDVÕQGD� EX\QX]� TLúD�
SDUDPHWUOԥULQLQ�\HQL�TL\PԥWOԥQGLUPԥ�PH\DUODUÕ����2IWDOPRORJL\D��%DNÕ��������ʋ�������V�������

���� 4DVÕPRY� (�0��� +XVH\QOL� 6�)�� +ԥUEL� oD÷LULúoLODUGD� NHUDWRNRQXVXQ� HUNԥQ� GLDTQRVWLNDVLQGD� úH\PSÀ�T�
NDPHUDOL� NHUDWRWRSRTUD¿\DQLQ� UROX� Yԥ� RQXQ� P�[WԥOLI� PԥUKԥOԥOԥULQGԥ� WRSRPHWULN� Yԥ� WRPRTUD¿N�
SDUDPHWUOԥULQ�TL\PԥWOԥQGLULOPԥV����2IWDOPRORJL\D��%DNÕ��������ʋ�������V�������

���� +XVH\QOL� 6��� 6DOJDGR�%RUJHV� -��� $OLR� -�/�� &RPSDUDWLYH� HYDOXDWLRQ� RI� 6FKHLPSÀXJ� WRPRJUDSK\�
SDUDPHWHUV�EHWZHHQ�WKLQ�QRQ�NHUDWRFRQLF��VXEFOLQLFDO�NHUDWRFRQLF��DQG�PLOG�NHUDWRFRQLF�FRUQHDV����(XU��
-��2SKWKDOPRO���������Y��������S�����������
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���� +XVH\QOL� 6��� $EGXODOL\HYD� )�� (YDOXDWLRQ� RI� 6FKHLPSÀXJ� 7RPRJUDSK\� 3DUDPHWHUV� LQ� 6XEFOLQLFDO�
.HUDWRFRQXV��&OLQLFDO�.HUDWRFRQXV�DQG�1RUPDO�&DXFDVLDQ�(\HV�� ���7XUN�-��2SKWKDOPRO���������Y��������
S��������

���� *LODQL�)���&RUWHVH�0���$PEURVLR�5�5��HW�DO��&RPSUHKHQVLYH�DQWHULRU�VHJPHQW�QRUPDO�YDOXHV�JHQHUDWHG�E\�
URWDWLQJ�6FKHLPSÀXJ�WRPRJUDSK\����-��&DW��5HIUDFW�6XUJ���������Y�����S�����������

���� 9LOODYLFHQFLR�2�)���*LODQL�)���+HQULTXH]�0�$��HW� DO�� ,QGHSHQGHQW�SRSXODWLRQ�YDOLGDWLRQ�RI� WKH�%HOLQ� ��
$PEURVLR� HQKDQFHG� HFWDVLD� GLVSOD\�� ,PSOLFDWLRQV� IRUNHUDWRFRQXV� VWXGLHV� DQG� VFUHHQLQJ� ��� ,QW�� -��
.HUDWRFRQXV�DQG�(FWDWLF�&RUQHDO�'LV���������Y����S�����

���� 0LKD�OW]� .��� .RYD�FV� ,��� 7DND�FV� $�� HW� DO�� (YDOXDWLRQ� RI� NHUDWRPHWULF�SDFK\PHWULF�� DQG� HOHYDWLRQ�
SDUDPHWHUV�RI�NHUDWRFRQLFFRUQHDV�ZLWK�SHQWDFDP����&RUQHD��������Y�������S���������

���� 6HUGDURJXOODUL�+���7HWLNRJOX�0���.DUDKDQ�+��HW�DO��3UHYDOHQFH�RI�NHUDWRFRQXV�DQG�VXEFOLQLFDO�NHUDWRFRQXVLQ�
VXEMHFWV�ZLWK�DVWLJPDWLVP�XVLQJ�SHQWDFDP�GHULYHG�SDUDPHWHUV����-��2SKWKDOPLF��9LV��5HV���������Y�������
S���������

���� 8FDNKDQ�2���&HWLQNRU�9���2]NDQ�0��HW�DO��(YDOXDWLRQRI�6FKHLPSÀXJ�LPDJLQJ�SDUDPHWHUV�LQ�VXEFOLQLFDO�
NHUDWRFRQXV��NHUDWRFRQXV��DQG�QRUPDO�H\HV����-��&DWDUDFW��5HIUDFW�6XUJ���������Y��������S�����������

���� 9HJD�(VWUDGD�$��$OLR� -�/��.HUDWRFRQXV�&RUQHDO� 3RVWHULRU� 6XUIDFH�&KDUDFWHUL]DWLRQ�$FFRUGLQJ� WR� WKH�
'HJUHH�RI�9LVXDO�/LPLWDWLRQ����&RUQHD���������Y��������S���������

Ƚɭɫɟɣɧɥɢ�ɋ�Ɏ�

&ɄɊɂɇɂɇȽ�ɄȿɊȺɌɈɄɈɇɍɋȺ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ȼɕɋɈɄɈɃ
ɈɋɌɊɈɌɈɃ�ɁɊȿɇɂə

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

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɤɟɪɚɬɨɤɨɧɭɫ��ɫɤɪɢɧɢɧɝ��ɫɭɛɤɥɢɧɢɱɟɫɤɢɣ�ɤɟɪɚɬɨɤɨɧɭɫ

ɊȿɁɘɆȿ

ɐɟɥɶ�±�ɨɰɟɧɢɬɶ�ɬɨɦɨɝɪɚɮɢɱɟɫɤɢɟ��ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ�ɢ�ɚɛɟɪɪɨɦɟɬɪɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɤɟɪɚ�
ɬɨɤɨɧɭɫɨɦ�ɫ�ɜɵɫɨɤɨɣ�ɨɫɬɪɨɬɨɣ�ɡɪɟɧɢɹ��

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ɂɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɚɥɨ����ɝɥɚɡɚ�ɫ�ɪɚɧɧɟɣ�ɫɬɚɞɢɟɣ�ɤɟɪɚɬɨɤɨɧɭɫɚ�ɢ����ɡɞɨɪɨɜɵɯ�ɝɥɚɡ�ɫ�ɨɫɬɪɨɬɨɣ�ɡɪɟɧɢɹ�

���������ɢ��������ɩɨ�ɋɧɟɥɥɟɧɭ��ɢ�ɫɨ�ɫɪɟɞɧɢɦ�ɜɨɡɪɚɫɬɨɦ��������������ɢ�������������ɥɟɬ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
Ⱦɥɹ�ɜɫɟɯ�ɭɱɚɫɬɧɢɤɨɜ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɒɟɢɦɮɥɣɭɝ�ɬɨɦɨɝɪɚɮɢɢ��+5�3HQWDFDP��ɢ�ɪɟɬɢɧɨ�

ɫɤɨɩɢɹ��8�ɤɪɢɬɟɪɢɣ�Ɇɚɧɧɚ�ɍɢɬɧɢ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɞɥɹ�ɫɪɚɜɧɟɧɢɹ�ɞɚɧɧɵɯ�ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ��
Ɋɟɡɭɥɶɬɚɬɵ
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ��ɜɵɩɨɥɧɟɧɧɨɝɨ�ɧɚ�ɨɫɧɨɜɟ�ɒɟɢɦɮɥɣɭɝ�ɬɨɦɨɝɪɚɮɢɢ�ɞɚɠɟ�ɝɥɚɡɚ�ɫ�ɧɚ�

ɱɚɥɶɧɨɣ�ɫɬɚɞɢɟɣ�ɤɟɪɚɬɨɤɨɧɭɫɚ�ɫ�ɜɵɫɨɤɨɣ�ɨɫɬɪɨɬɨɣ�ɡɪɟɧɢɹ�ɡɧɚɱɢɬɟɥɶɧɨ�ɨɬɥɢɱɚɥɢɫɶ�ɨɬ�ɧɨɪɦɚɥɶɧɵɯ�ɝɥɚɡ�ɩɨ�
ɬɨɦɨɝɪɚɮɢɱɟɫɤɢɦ��ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ�ɢ�ɚɛɟɪɪɨɦɟɬɪɢɱɟɫɤɢɦ�ɩɚɪɚɦɟɬɪɚɦ�ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɫɪɟɞɧɟɣ�ɤɟɪɚɬɨ�
ɦɟɬɪɢɢ��ɦɢɧɢɦɚɥɶɧɨɝɨ�ɪɚɞɢɭɫɚ�ɤɪɢɜɢɡɧɵ��ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɤɨɦɵ���ɝɨ�ɩɨɪɹɞɤɚ�ɢ�ɩɚɪɚɦɟɬɪɵ�ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɫɮɟɪɢɱɟɫɤɨɣ�ɚɛɟɪɪɚɰɢɢ���ɝɨ�ɩɨɪɹɞɤɚ�

ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɪɟɬɢɧɨɫɤɨɩɢɱɟɫɤɢɣ�ɩɪɢɡɧɚɤ�ɜɨ�ɜɪɟɦɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɪɟɮɪɚɤɰɢɢ�ɞɚɟɬ�ɜɨɡ�
ɦɨɠɧɨɫɬɶ�ɞɥɹ�ɫɤɪɢɧɢɧɝɚ�ɧɚɱɚɥɶɧɨɣ�ɫɬɚɞɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɷɬɢɯ�ɩɚɰɢɟɧɬɨɜ�ɧɚ�
ɛɨɥɟɟ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ�ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ��

Ɂɚɤɥɸɱɟɧɢɟ�
ɍɱɢɬɵɜɚɹ�� ɱɬɨ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɤɟɪɚɬɨɤɨɧɭɫɚ� ɩɪɨɢɫɯɨɞɢɬ� ɛɵɫɬɪɟɟ� ɜ� ɩɨɞɪɨɫɬɤɨɜɨɦ� ɢ� ɪɚɧɧɟɦ�ɸɧɨɦ�

ɜɨɡɪɚɫɬɟ��ɪɚɧɧɢɣ�ɫɤɪɢɧɢɧɝ�ɢ�ɞɢɚɝɧɨɫɬɢɤɚ�ɡɚɛɨɥɟɜɚɧɢɹ�ɜ�ɷɬɨɦ�ɜɨɡɪɚɫɬɟ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɰɟɥɟɣ�
ɫɨɜɪɟɦɟɧɧɨɣ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ��

ɋɜɨɟɜɪɟɦɟɧɧɨɟ�ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɧɟɨɛɯɨɞɢɦɨ�ɞɥɹ�ɪɚɧɧɟɝɨ�ɜɵɹɜɥɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɧɚ�ɷɬɨɣ�ɫɬɚɞɢɢ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɞɢɧɚɦɢɱɟɫɤɢɦ�ɧɚɛɥɸɞɟɧɢɟɦ�ɢ�ɫɨɯɪɚɧɟɧɢɟɦ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɧɚ�ɷɬɨɦ�ɭɪɨɜɧɟ�
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+XVH\QOL�6�)�

.(5$72&2186�6&5((1ø1*�ø1�3$7ø(176�:ø7+�+ø*+�9ø68$/�$&8ø7<

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

.H\�ZRUGV��NHUDWRFRQXV��VFUHHQLQJ��VXEFOLQLFDO�NHUDWRFRQXV�

6800$5<

$LP�±�WR�HYDOXDWH�WRPRJUDSKLF��WRSRJUDSKLF�DQG�DEHUURPHWULF�SDUDPHWHUV�LQ�HDUO\�NHUDWRFRQLF�H\HV�ZLWK�KLJK�
YLVXDO�DFXLW\��

0DWHULDO�DQG�PHWKRGV
7KH�VWXG\�LQFOXGHG����H\HV�ZLWK�HDUO\�VWDJH�RI�NHUDWRFRQXV�DQG����KHDOWK\�H\HV��ZLWK�YLVXDO�DFXLW\��������DQG�

�������6QHOOHQ��DQG�ZLWK�D�PHDQ�DJH�RI���������������DQG�������������\HDUV�UHVSHFWLYHO\��6FKHLPÀXJ�WRPRJUDSK\�
�3HQWDFDP�+5��H[DPLQDWLRQ�DQG�UHWLQRVNRS\�ZDV�SHUIRUPHG�IRU�DOO�SDUWLFLSDQWV��7KH�0DQQ�:KLWQH\�8�WHVW�ZDV�
XVHG�WR�FRPSDUH�WKH�GDWD�EHWZHHQ�WKH�JURXSV�

5HVXOWV
$V� D� UHVXOW� RI� D� FRPSDUDWLYH� DQDO\VLV� EDVHG� RQ�6FKHLPSÀXJ� WRPRJUDSK\�� HYHQ� WKH� H\HV� RI� WKH� HDUO\� VWDJH�

RI�NHUDWRFRQXV�ZLWK�KLJK�YLVXDO�DFXLW\�VLJQL¿FDQWO\�GL൵HUHG�IURP�QRUPDO�H\HV�LQ�WRPRJUDSKLF��WRSRJUDSKLF�DQG�
DEHUURPHWULF�SDUDPHWHUV�H[HSW�PHDQ�NHUDWRPHWU\��PLQLPDO�UDGLXV�RI�FXUYDWXUH���QG�RUGHU�KRUL]RQWDO�FRPD�DQG��QG�
RUGHU�VSKHULFDO�DEHUUDWLRQ�FRH൶FLHQW�SDUDPHWHUV��$W�WKH�VDPH�WLPH��D�SRVLWLYH�UHWLQRVFRSLF�VLJQ�PDNHV�LW�SRVVLEOH�
WR�VFUHHQ�WKH�HDUO\�VWDJH�RI�WKH�GLVHDVH�LQ�RUGHU�WR�UHIHU�WKHVH�SDWLHQWV�WR�D�PRUH�HQKDQFHG�WRSRJUDSKLF�H[DPLQDWLRQ��
*LYHQ�WKDW�NHUDWRFRQXV�SURJUHVVLRQ�LV�IDVWHU�LQ�DGROHVFHQFH�DQG�\RXQJ�SHUVRQV��HDUO\�VFUHHQLQJ�DQG�GLDJQRVLV�RI�
WKH�GLVHDVH�DW�WKLV�DJH�LV�RQH�RI�WKH�PDLQ�DLP�RI�PRGHUQ�RSKWKDOPRORJ\��

&RQFOXVLRQ
7LPHO\� NHUDWRWRSRJUDSKLF� VWXG\� LV� QHFHVVDU\� IRU� HDUO\� GHWHFWLRQ� RI� WKH� GLVHDVH� DW� HDUO\� VWDJH�� IROORZHG� E\�

G\QDPLF�REVHUYDWLRQ�DQG�VDYLQJ�YLVXDO�DFXLW\�DW�WKLV�OHYHO��&RUQHDO�WRPRJUDSKLF�LPDJLQJ�LV�DQ�H[FHOOHQW�GLDJQRVWLF�
SURFHGXUH�IRU�LGHQWLI\LQJ�HDUO\�HFWDVLD�RU�HYHQ�WRPRJUDSKLF�ULVN�IDFWRUV�IRU�SRVWUHIUDFWLYH�VXUJHU\�HFWDVLD��

.RUUHVSRQGHQVL\D��o�Q�
+�VH\QOL�6DPLUΩ�)ΩUKDG�TÕ]Õ��DNDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORTL\D0ΩUNΩ]LQLQ�NLoLN�HOPL�LúoLVL�
hQYDQ��$=������&DYDG[DQ�N�o���������
7HO���������������������
ȿ�PDLO��VDPLUDKXVH\QOL#\DKRR�FRP


