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$NDGHPLN�=ΩULIΩ�ΨOL\HYD�DGÕQD0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�ú���$]ΩUED\FDQ

$oDU�V|]OԥU��DQJLRJHQH]��SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D��PDNXO\DU�GHJHQHUDVL\DQÕQ�HNVXGDWLY�IRUPDVÕ

$QJLRJHQH]LQ�WԥGTLTDWÕ�EX�J�Q�G�Q\DGD�ԥQ�oR[�PDOL\\ԥOԥúGLULOԥQ�Yԥ�|\UԥQLOԥQ�WLEEL�HOPL�P|Y]XGXU��%X�RQXQOD�
ED÷OÕGÕU�NL��G�Q\DGD� Wԥ[PLQԥQ�����PLO\RQ�ԥKDOLQLQ�SDWRORML�DQJLRJHQH]�SURVHVOԥULQLQ� WHUDSHYWLN�NRUUHNVL\DVÕQD�
HKWL\DFÕ�YDU��

$QJLRJHQH]�ELU�VÕUD�[ԥVWԥOLNOԥUGԥ��R�F�POԥGԥQ��[ԥUoԥQJ�Yԥ�J|]�Q�QHRYDVNXO\DUL]DVL\DVÕQGD�PԥUNԥ]L�URO�R\QD\ÕU��
(\QL� ]DPDQGD�J|VWԥULOLU�NL�� Eԥ]L� úLúOԥULQ�GDLPL�E|\�PԥVL�Yԥ�PHWDVWD]�YHUPԥVL�\HQL�TDQ�GDPDUODUÕQ�� W|UԥPԥQLQ�
DQJLRJHQLN�DPLOOԥULQԥ�FDYDE�RODUDT��RQXQ� LoLQԥ�N|N� VDOPDVÕQGDQ�DVÕOÕGÕU��%LU� VÕUD� VWLPXOODUD� FDYDE�RODUDT�\HQL�
TDQ� GDPDUODUÕQÕQ� SUROLIHUDVL\DVÕ� ԥNVԥU� J|]� [ԥVWԥOLNOԥULQLQ� ԥVDV� Wԥ]DK�U�� NLPL� oÕ[Õú� HGLU� Yԥ� NRUOX÷D� VԥEԥE� ROXU��
RIWDOPRORJL\DGD�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D��$50'��QHRYDVNXO\DU�TODXNRPD��LQWHUVWLVLDO�NHUDWLW�Yԥ�\DUÕPoÕT�
GR÷XOPXúODUÕQ� UHWLQRSDWL\DVÕ� Yԥ� V�� [ԥVWԥOLNOԥU� ]DPDQÕ� WR[XPDQÕQ� ]ԥGԥOԥQPԥVL�� NDSLO\DUODUÕQ� SUROLIHUDVL\DVÕQD�
JԥWLULE�oÕ[DUDQ�DQJLRJHQLN�DPLOOԥULQ�D]DG�ROXQPDVÕQÕ�VWLPXOODúGÕUD�ELOԥU�>����@��

7RUOX� TLúDQÕQ� SUROLIHUDWLY� [ԥVWԥOLNOԥUL� E�W�Q� G�Q\DGD� J|UPԥQLQ� DúD÷Õ� G�úPԥVLQLQ� Yԥ� JHULG|QPԥ]� NRUOX÷XQ�
VԥEԥEOԥULQGԥQ� ELULGLU��2QODUGDQ� ԥQ� JHQLú� \D\ÕODQ� SUROLIHUDWLY� GLDEHWLN� UHWLQRSDWL\D� Yԥ� \DúOD� ԥODTԥGDU�PDNXO\DU�
GHJHQHUDVL\DQÕQ�HNVXGDWLY�IRUPDVÕ�KHVDE�HGLOLU��0�DVLU�WԥVԥYY�UOԥU�ED[ÕPÕQGDQ�\HQL�W|UԥQPLú�TDQ�GDPDUODUÕQÕQ�
IRUPDODúPDVÕ�SURVHVLQLQ�WԥQ]LPOԥQPԥVL�ELU�ELULQԥ�ED÷OÕ��VWLPXOODúGÕUÕFÕ�Yԥ�OԥQJHGLFL�DPLOOԥU�VLVWHPLQLQ�P|YFXGOX÷X�
VD\ԥVLQGԥ�EDú�YHULU��0ԥK]�DQJLRJHQLN�Yԥ�DQWLDQJLRJHQLN�DPLOOԥULQ�DUDVÕQGD�EDODQVÕQ�SR]XOPDVÕ�SDWRORML�DQJLRJHQH]LQ�
LQNLúDIÕQD�JԥWLULE�oÕ[DUÕU�>�������@�

6RQ�WԥGTLTDWODU�J|VWԥULU�NL��DQJLRJHQH]�SURVHVL�QH\URJHQ�DPLOOԥUԥ�KRPRORML�RODQ�PROHNXOODUÕQ�Qԥ]DUԥWL�DOWÕQGDGÕU��
%X�DPLOOԥU��o�Q�UHVHSWRUODU�HQGRWHOLRVLWOԥULQ�[DULFL�PHPEUDQODUÕQGD�\HUOԥúLU��NDSLO\DUODUÕ�|UWԥQ�K�FH\UԥOԥU��>������
�@��6LQLU�K�FH\UԥOԥULQLQ�DNVRQODUÕQÕQ�E|\�PԥVLQL�WԥQ]LPOԥ\ԥQ�G|UG�ԥVDV�VLTQDO�\ROODUÕ�YDU��Yԥ��HKWLPDOD�J|Uԥ��KԥPLQ�
\ROODU�NDSLO\DUODUÕQ�E|\�PԥVLQL�WԥQ]LPOԥPԥN��o�Q�]ԥUXULGLU��2QODUD�DLGGLU��GHOWD�QRWFK��VLTQDO�\ROX��ELULQFL�DPLO���
OLTDQG��LNLQFL���RQXQ�VSHVL¿N�UHVHSWRUX���(SK�(SKULQ��QHWULQ�8QF�ɢ�VOLW�URXQGDERXW�\ROODUÕ�>����@��

6�EXW�ROXQPXúGXU�NL��NDSLO\DUODUÕQ�E|\�PԥVL� ³VRQOXTK�FH\Uԥ´�DGODQDQ��|]��SUROLIHUDVL\D�ROXQPD\DQ�� ODNLQ�
SUROLIHUDVL\D� HGԥQ� HQGRWHO� K�FH\UԥOԥULQL� OD]ÕPL�PROHNXO\DU� VLTQDOODUOD� WԥPLQ� HGԥQ� K�FH\UԥQLQ� Qԥ]DUԥWL� DOWÕQGD�
Kԥ\DWD�NHoLU�>����@��

$OLPOԥU�EX�SURVHVL�VLQLU�K�FH\UԥOԥULQ�oÕ[ÕQWÕODUÕQÕQ�E|\�PԥVL�LOԥ�P�TD\LVԥ�HWGLOԥU��KDQVÕQGD�NL�³DNVRQXQ�E|\�Pԥ�
NRQXVX´�\DUDQÕU�Yԥ6OLW��DPLOLQLQ�UHVHSWRUODUÕQGDQ�ELUL�±�5RER��\�NVԥN�HNVSUHVVL\D�ROXQXU��/DNLQ�EHOԥ�SDUDOOHOOԥU�
DSDUPDT�ELU�TԥGԥU�oԥWLQGLU��o�QNL�DNVRQ�ELU�K�FH\UԥQLQ�KLVVԥVLGLU��NDSLO\DU�LVԥ�P�UԥNNԥE�oR[K�FH\UԥOL�VWUXNWXUGXU�
>����@��

5RER�� NDSLO\DUÕQ� VRQOXT� K�FH\UԥVLQGԥ� \R[�� GLJԥU� HQGRWHO� K�FH\UԥOԥULQGԥ� HNVSUHVVL\D� ROXQXU� >��� ��@�� ��� ���
5RER�� UHVHSWRUOD� �� 6OLW�� DPLOL� LOԥ� ED÷ODQGÕ÷Õ� ]DPDQDNWLYOԥúLU�� EX� GD9(*)� �GDPDU� HQGRWHOLQ� E|\�Pԥ� IDNWRUX��
IDNWRUXQXQ� oD÷ÕUGÕ÷Õ� VLTQDO� \ROXQXQ� EORNXQD� JԥWLULE� oÕ[DUÕU�9(*)� HQGRWHOLQLQ� SUROLIHUDVL\DVÕQÕ� Yԥ� NDSLO\DU�
GLYDUODUÕ�LOԥ�PLTUDVL\DVÕQÕ�J�FOԥQGLULU��RQODUÕQ�NHoLULFLOL\LQL�DUWÕUÕU��0�ԥOOLÀԥULQ�¿NULQFԥ��5RER��NDSLO\DU�GLYDUODUÕQÕQ�
VDELWOԥúPԥVLQԥ�J|Uԥ�PԥVXOL\\ԥW�GDúÕ\ÕU�>������������@

$QJLRJHQH]L� VWLPXOODúGÕUPDT�TDELOL\\ԥWLQԥ�P�[WԥOLI� WԥQ]LPOԥ\LFL�SHSWLGOԥU�PDOLNGLU��¿EUREODVWODUÕQ�E|\�Pԥ�
IDNWRUX��)*)E���WURPERVLWDU�E|\�Pԥ�IDNWRUX��3'*)���DQJLRSRHWLQ���Yԥ�����DQJ����DQJ����Yԥ�GLJԥU�L\LUPL\ԥ�\D[ÕQ�
DPLOOԥU� >�@� ��$QJLRJHQH]LQ� VWLPXO\DWRUODUÕ� DUDVÕQGD�GDPDU� HQGRWHOLQLQ�E|\�Pԥ� IDNWRUX�9(*)�ԥVDV�¿TXU�KHVDE�
HGLOLU�>����������@��

9(*)� T�]HKOL� TLúDQÕQ� QHRYDVNXO\DUL]DVL\DVÕQGD� Yԥ� QHRYDVNXO\DU� UHWLQRSDWL\DODUGD� GRPLQDQW� URO� R\QD\ÕU��
0ԥOXPDWODUGD� 9(*)�LQ� J|]GD[LOL� VԥYL\\ԥOԥUL� Yԥ� J|]�Q� LúHPLN� UHWLQRSDWLN� QHRYDVNXO\DUL]DVL\DVÕ� DUDVÕQGD�
NRUUHO\DVL\DQÕQ�P|YFXGOX÷X�V�EXW�ROXQPXúGXU��

9(*)�LQ� ELU� QHoԥ� L]RIRUPX� YDU�� RQODUGDQ� ԥQ� ԥVDVÕ� ELRORML� DNWLY� DPLQ� WXUúXTDOÕTODUÕQÕQ� ���� Yԥ� ���� |Oo�O��
PROHNXOODUÕGÕU��0ԥVԥOԥQ��9(*)�LQ� ԥQ�P�K�P� IXQNVL\DODUÕQGDQ� ELUL� �� GDPDU� GԥOL\LQLQ� IRUPDODúPDVÕQÕQ� Kԥ\DWD�
NHoLULOPԥVL�]DPDQÕ�PԥK]�9(*)����Yԥ�9(*)���GԥOL\L�JHQLúOԥQGLULU��9(*)����LVԥ���GDUDOGÕU�>�@��9(*)�����ԥQ�
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JHQLú�\D\ÕODQ�Yԥ�ԥKԥPL\\ԥWOL�LVRIRUP��Yԥ�9(*)�����ԥQ�TÕVD�LVRIRUP�HNVWUDVHO\XODU�PDWULNVOԥ�KHSDULQ�ED÷OD\ÕFÕ�
GRPHQOԥU�YDVLWԥVLOԥ�ED÷OÕ�RODQGDKD�E|\�N�9(*)�IRUPDODUÕQGDQ�IԥUTOL�RODUDT�GLIIX]L\D\D�PH\LOOL�Yԥ]L\\ԥWGԥ�ROXUODU�
9(*)����HNVWUDVHO\XODU�PDWULNVGԥQSOD]PLQ�VHULQ�SURWHLQD]DQÕQ�N|Pԥ\L�LOԥ�D]DG�ROXQD�ELOԥU��KDQVÕ�NL�RQX�PLWRJHQ�
&�VRQOX÷D��9(*)���������Yԥ�1�VRQOX÷XQ�IUDTPHQWLQԥ��9(*)�����SDUoDOD\ÕU�Yԥ�RQODUÕQ�9(*)5���Yԥ�9(*)5���
UHVHSWRUODUÕQÕ� ED÷ODPDT�TDELOL\\ԥWL� oR[� DúD÷Õ� ROXU��9(*)���� IԥUTOL� RODUDT��9(*)����Yԥ�9(*)���� HQGRWHOLDO�
K�FH\UԥOԥU��o�Q�����GԥIԥ�DúD÷Õ�PLRJHQ�SRWHQVLDOD�PDOLNGLU�>��@�

9(*)�L]RIRUPDODUÕQ�R[úDU�ELRORML�DNWLYOL\L�ROVD�GD��ELR\DUDUOÕ÷Õ��ELRDYDLODELOLW\��ԥKԥPL\\ԥWOL�IԥUTOԥQLU��KDQVÕ�
NL�EX�\DOQÕ]�PROHNXOXQ�|Oo�V��LOԥ�P�ԥ\\ԥQ�HGLOPLU��H\QL�]DPDQGD�JHQHWLN�VԥYL\\ԥGԥ�517�DOWHUQDWLY�VSOD\VLQJL�
LOԥ�WԥQ]LPOԥQLU�>��@��3URWHLQOԥULQ�VSOD\VLQJL���IԥUGL�SURWHLQLQ�K�FH\UԥGD[LOL�UHDNVL\DVÕ�ROXE��KDQVÕQGD�NL��SURWHLQLQ�
GD[LOL� VHTPHQWL� �LQWHLQ� DGODQÕU�VԥOԥI� SURWHLQGԥQ� D\UÕOÕU�� %X�� OLTDVL\D� LOԥ� \ԥQL� &�WHUPLQDO� Yԥ� 7�WHUPLQDO� [DULFL�
SURWHLQOԥULQ��HNVWHLQ�DGODQÕU��KԥU�LNL�WԥUԥIGԥQ�TRSPDVÕ�Yԥ�SOD]PLQRJHQLQ�DNWLYDVL\D�VLVWHPLQLQ�LúWLUDNÕ�Yԥ�VLQWH]�
ROXQDQ�PROHNXOODUÕQ�SURWHROLWLN�SDUoDODQPDVÕ�LOԥ�H\QL�]DPDQGD�EDú�YHULU�>��@��

'DKD�LUL�L]RIRUPDODU�HNVWUDVHO\XODU�PDWULNVGԥ�ODWHQW�Yԥ]L\\ԥWGԥ�TDOÕU�R�YD[WD�TԥGԥU�NL��SOD]PLQ�Yԥ�003����PDWULNV�
PHWDOORSURWHD]D��NLPL�SURWHROLWLNIHUPHQWOԥULQ�WԥVLUL�DOWÕQGD�D]DG�ROXUODU��%X�SURVHV�WR[XPDODUÕQ�LQNLúDIÕ�Yԥ�\HQLGԥQ�
TXUXOPDVÕ�SURVHVLQGԥ�9(*)�$�\HUOL�NRQVHQWUDVL\DVÕQÕ�DUWÕUÕU�Yԥ�Eԥ]L�úLúOԥUGԥ�DQJLRJHQLN�WԥUNLELQ�DNWLYOԥúGLULOPԥVLQGԥ�
LúWLUDN�HGLU��9(*)�$�KԥPoLQLQ\HQL�W|UԥQPLú�TDQ�GDPDUODUÕQÕQ�HQGRWHOLDO�K�FH\UԥOԥULQLQ�SHULVLWOԥULQ�RQODUD�TRúXODQD�
TԥGԥU�VD[ODQPDVÕQGD�P�K�P�URO�R\QD\ÕU��+ԥOԥ�SHULVLWOԥUL�ROPD\DQ�\HQL�W|UԥQPLú�GDPDUODU�9(*)�$�DVÕOÕGÕU��KDQVÕ�
NL�HQGRWHOLDO�K�FH\UԥOԥULQ�DSRSWR]XQXQ�TDUúÕVÕQÕ�DOÕU�Yԥ�GDPDUODUÕQ�JHUL\ԥ�LQNLúDIÕQÕ�GD\DQGÕUÕU�>��@��

9(*)� NLoLN� TDQ� GDPDUODUÕQÕQ� NHoLULFLOL\LQL� VWLPXOODúGÕUÕU�� <�NVԥN� NHoLULFLOLN� SOD]PD� ]�ODOODUÕQÕQ� GDPDU�
GLYDUÕ� LOԥ� ³VÕ]PDVÕQD´� �¿EURQHNWLQ�� YLWURQHNWLQ�� ¿EULQRJHQ�� NRDTXO\DVL\D� IDNWRUODUÕ�� YԥHNVWUDYD]DO� ¿EULQ� JHOLQ�
IRUPDODúPDVÕQD� JԥWLULE� oÕ[DUÕU�� %X� JHO� HQGRWHO� K�FH\UԥOԥULQLQ� E|\�PԥVL� �o�Q� ԥOYHULúOL� P�KLW�� PLTUDVL\D� HGԥQ�
HQGRWHOLDO��KDPDU�ԥ]ԥOԥ�Yԥ�LOWLKDE�K�FH\UԥOԥUL��o�Q�|]�QԥPԥ[VXV�³TDUPDTGÕU´>������@��

%XQGDQ�ԥODYԥ��9(*)�OH\NRVLWDU�DGKH]L\D�ROXQDQ�UHVHSWRUODUÕQ�YDVLWԥVLOԥ�OH\NRVLWOԥULQ��DQJLRJHQLN�DPLOOԥUL�KDVLO�
HGԥQ��WRSODQPDVÕ�\ROX�LOԥ�DQJLRJHQH]ԥ�WԥVLU�HGԥ�ELOԥU�>��@��2QXQ�HNVSUHVVL\DVÕQÕ�DUWÕUDQ�ԥVDV�VWLPXO�KLSRNVL\DGÕU�

%XQGDQ�ԥODYԥ��P�ԥ\\ԥQ�HGLOLE�NL��Eԥ]L�LOWLKDE�ԥOH\KLQԥ�VLWRNLQOHU��,/���Yԥ�,/����Yԥ�E|\�Pԥ�DPLOOԥUL�(SLGHUPDO�
*URZWK�)DFWRU��7UDQVIRUPLQJ*URZWK)DFWRU��9(*)�LQ�LVWHKVDOÕQÕ�DUWÕUÕU�>��@��7RUOX�TLúDQÕQ�YDVNXO\DUL]DVL\DVÕ�ԥQ�
VԥWKL��Yԥ�\D�GD[LOL��TDWODUGDJ|UPԥ�VLQLULQ�EDúÕQGDQEDúOD\DUDT�EX�PԥUNԥ]L�Q|TWԥGԥQ�[DULFԥ�\D\ÕOÕU��2��LQVDQODUGD�
ELUEDúD� GR÷XOXúGDQ� ԥYYԥO�� VLoDQODUGD� LVԥ� Kԥ\DWÕQÕQ� LON� KԥIWԥVLQGԥ� WRUOX� TLúDQÕQ� SHULIHUL\DVÕQD� oDWÕU� >��@�� 7RUOX�
TLúDQÕQ�GDKD�GԥULQ�TDWODUÕQGD�ԥODYԥ�NDSLO\DU�úԥEԥNԥVL�VRQUDODU�ԥPԥOԥ�JԥOԥQ�GD[LOL�GDPDU�TDWÕQÕQ�oR[DOPDVÕ�\ROX�LOԥ�
\DUDQÕU�d�QNL�EDú�EH\LQGԥ�DQJLRJHQLNúD[ԥOԥQPԥ��VSURXWLQJ�� WRUOX�TLúDQÕQ�YDVNXO\DUL]DVL\DVÕQGD��VW�QO�N� WԥúNLO�
HGԥQ�PH[DQL]PGLU�� ED[PD\DUDT� NL�� GDPDUODUÕQ� ԥODYԥ� E|\�Pԥ� �VXOODUÕ��PԥVԥOԥQ�� LQWXVVXVFHSWLRQ�� LVWLVQD� GH\LO��
9DVNXORJHQH]� ]DPDQÕ� GDPDU� VԥOԥÀԥULQLQ� K�FH\UԥOԥULQLQ� VÕ[� ED÷ODUD� NDVNDG� ELUOԥúPԥVL� �FRQFDWHQDWLRQ�� \ROX� LOԥ�
GDPDUODU�ԥPԥOԥ�JԥOLU��KDQVÕODUGD�VRQUD�GԥOLNOԥU�DoÕOÕU��*�PDQ�HGLOLU�NL��EX�SURVHV�VԥWKL�NԥOԥÀԥULQ�DUWPDVÕQGD�|]�
UROXQX�R\QD\D�ELOԥU��ODNLQ�EXQXQ�GԥTLT�V�E�WODUÕ�\R[GXU�>������@��

4DQ�GDPDUODUÕ�Yԥ�TOL\D�WH]�WH]�DNVRQODUÕQ�LVWLIDGԥ�HWGL\L�FԥOEHGLFL�Yԥ�X]DTODúGÕUÕFÕ�\|QԥOWPԥ�VLTQDOODUÕQGDQ�LVWLIDGԥ�
HGLU��7RUOX�TLúDQÕQ�QH\URQ��DVWURVLW�Yԥ�TDQ�GDPDUODUÕQÕQ�R[úDU�NRQ¿TXUDVL\DODUÕ��PXPL�PLNURúԥUDLWOԥU�ED]DVÕQGD�EX�
SURVHVOԥULQ�DUGÕFÕO�ԥPԥOL\\DWODUÕQÕQ�QԥWLFԥVL�ROD�ELOԥU��ԤJԥU�EHOԥGLUVԥ��WRUOX�TLúDQÕQ�SDWRORML�QHRYDVNXO\DUL]DVL\DQÕQ�
ORNDOL]DVL\DVÕ� Yԥ� \D� RUL\HQWDVL\DVÕ� Gԥ\LúLOPLú� �TH\UL�VD÷ODP�� úԥUDLWGԥ� \|QԥOWPԥ� �JXLGDQFH�� PH[DQL]POԥULQLQ�
LVWLIDGԥVLQLQ�TLVPԥQ�ԥNVLGLU��%HOԥ�ELU�SHUVSHNWLY�J|VWԥULU�NL��GLDEHWLN�UHWLQRSDWL\D��JOLDO�K�FH\UԥOԥULQLQ��SHULVLWOԥULQ��
QH\URQODUÕQ� ]ԥGԥOԥQPԥVL� NLPL� úԥUDLWOԥU� LúHPL\DQÕ� Yԥ� DQJLRJHQH]Õ� TDEDTOD\DUDT�� ԥVDVÕQGD� GXUDQ� JHQLú� K�FH\Uԥ�
HIIHNWOԥUL�LOԥ�SDWRORML�SURVHVOԥUL�ԥNV�HWGLULU�>������@��

0ԥOXPGXU� NL�� QHRYDVNXO\DUL]DVL\D� Yԥ� RQXQ� D÷ÕUODúPDODUÕ� <Ԥ0'� Yԥ� 3'5� ]DPDQÕ� J|UPԥ� IXQNVL\DODUÕQÕQ�
D]DOPDVÕQD�VԥEԥE�ROXU�0�YD¿T�RODUDT��EX�[ԥVWԥOLNOԥULQ�DQWLDQJLRJHQLN�WHUDSL\DVÕ�SHUVSHNWLYOL�LVWLTDPԥW�NLPL�TԥEXO�
HGLOLU��$QWLDQJLRJHQLN�WHUDSL\D��$7��UDGLNDO�P�EDUL]ԥ�YDVLWԥVL�GH\LO��\ԥQL�<Ԥ0'�Yԥ�3'5�VD÷DOPDVÕQD�\|QԥOGLOPLU��
2�� \HQL� W|UԥQPLú� GDPDU� VLVWHPLQLQ� UHTUHVVL\DVÕ� Yԥ� \HQL� W|UԥQPLú� GDPDUODUÕQ� TXUXOXúXQXQ�QRUPDOODúPDVÕ� �o�Q�
Qԥ]ԥUGԥ�WXWXOXU�

%XQD�J|Uԥ�Gԥ��P�DVLU�PԥUKԥOԥGԥ�P�[WԥOLI�ORNDOL]DVL\DOÕ�\HQL�W|UԥQPLú�TDQ�GDPDUODUÕQÕQ�E|\�PԥVL�Yԥ�|GHPLQ�
IRUPDODúPDVÕ�LOԥ�P�úD\LԥW�ROXQDQ�Yԥ]L\\ԥWOԥULQ�P�DOLFԥVL��o�Q�ԥQ�SHUVSHNWLYOL�\DQDúPD�DQWL�9(*)�SUHSDUDWODUÕQÕQ�
LVWLIDGԥVL�KHVDE�HGLOLU�

0�DVLU�DQWL�9(*)�WHUDSL\DQÕ�LNL�\DQDúPD\D�E|OPԥN�RODU�
��� 9(*)�OLTDQGÕQ�EORNDGDVÕ�VLTQDO�NDVNDGÕQÕQ�TDUúÕVÕQÕ�DODUDT��RQXQ�WLUR]LQNLQD]�UHVHSWRUODUÕQÕQ�PHPEUDQ�

GRPHQOԥULQԥ�oDWPDVÕQD�PDQH�ROXU��
��� 9(*)�UHVHSWRUODUÕQ�EORNDGDVÕ�VLTQDOÕQ�K�FH\Uԥ�GD[LOLQԥ�|W�U�OPԥVL�VԥYL\\ԥVLQGԥ�UHDNVL\DODU�NDVNDGÕQÕQ�

TDUúÕVÕQÕ�DOÕU�
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$QWLDQJLRJHQLNSUHSDUDWODU� ED]DUÕQGD� SLRQHU� ±�9(*)���� L]RIRUPXQ� WԥVLULQL� OԥQJLGԥQ� 3HJDSWDQLE�0DFXJHQ��
0DNXJHQ��9(*)�3KDUPDFHXWLFDOV�Yԥ�3¿]HU��ROLTRQXNOHRLG�]�ODOGÕU��

%X� DSWDPHU� \�NVԥN� VSHVL¿N� ]�ODO� 9(*)�Oԥ� ED÷ODQDUDT� RQXQ� UHVHSWRUODUOD� ԥODTԥVLQԥ� PDQH� ROXU�� 1ԥWLFԥGԥ�
QHRDQJLRJHQH]�SURVHVOԥULQLQ�EDúODQPDVÕQÕQ�TDUúÕVÕQÕ�DOÕU�>��@��+DO�KD]ÕUGD�$%ù�GD�0DNXJHQLQ�RIWDOPRORJL\DGD�
LVWLIDGԥVLQԥ�\DOQÕ]�\DúOD�ԥODTԥGDU�PDNXO\DU�GHJHQHUDVL\D�]DPDQÕ�VXEUHWLQDO�QHRYDVNXO\DU�PHPEUDQÕQ�P�DOLFԥVL�
�o�Q�UԥVPԥQ�LFD]ԥ�YHULOLU��

<Ԥ'0�]DPDQÕ�VXEUHWLQDO�QHRYDVNXO\DU�PDNXORGLVWUR¿\D�LOԥ������SDVL\HQW��]ԥULQGԥ�G�Q\DQÕQ�����|ONԥVLQGԥ�
DSDUÕODQ�������FL�LO��LNL�SURVSHNWLY��UDQGRPL]ԥ�ROXQPXú�LNLTDW�NRU��oR[PԥUNԥ]OL��NRQWUROOX�WԥGTLTDWODUÕQ�\HNXQODUÕQD�
J|Uԥ��9,6,21��DúD÷Õ�QԥWLFԥOԥU�DOÕQPÕúGÕU�

��� ���KԥIWԥ�P�GGԥWLQGԥ�����PT�0DNXJHQ�DOPÕú����������PT�DOPÕú�����Yԥ�����PT�DOPÕú�����SDVL\HQWOԥU��
SODVHER�NRQWURO� TUXSXQ� ���� SDVL\HQWOԥUL� LOԥ� P�TD\LVԥGԥ� ���GԥQ� D]� 6QHOOHQ� LúDUԥOԥULQLQ� LWLULOPԥVLQL�
J|VWԥUPLúOԥU��%XQGDQ�ԥODYԥ������PT������PT�Yԥ���PT�0DNXJHQ�DODQ�TUXSODUÕQ�P�TD\LVԥVL�]DPDQÕ�����GԥQ�
D]�6QHOOHQ�LúDUԥOԥULQLQ�LWLULOPԥVLQL�J|VWԥUԥQ�úԥ[VOԥULQ�ԥNVԥUL\\ԥWL����PT�TUXSXQGD�TH\Gԥ�DOÕQPÕúGÕU�

��� ԥODYԥ� IRWRGLQDPLN� WHUDSL\D� WԥOԥE� HGԥQ� [ԥVWԥOԥULQ� VD\Õ�� SODVHER�NRQWURO� TUXSX� LOԥ�P�TD\LVԥGԥ�� ���PT�
WԥWELT�HGԥQ�TUXSGD�[H\OL�DúD÷Õ�ROPXúGXU�>��@�

%HYDVL]XPDE� SUHSDUDWÕ� �$YDVWLQ��*HQHQWHFK� ,QF��$%ù�� EԥG[DVVԥOL� úLúOԥU� ]DPDQÕ� YHQDGD[LOL� LQ\HNVL\D� úԥNOLQGԥ�
�����F�� LOGԥQ� IԥDO� LVWLIDGԥ� ROXQXU�� %X� DQWL�9(*)� ±� UHNRPELQDQW� WDP|Oo�O�� LQVDQ�PRQRNORQDO� DQWLFLVLPGLU�� +DO�
KD]ÕUGD�$YURSD� Yԥ�$%ù� |ONԥOԥULQGԥ�$YDVWLQLQ� LVWLIDGԥVLQԥ� J|VWԥULúOԥULQ� UԥVPL� VL\DKÕVÕQGD� RIWDOPRORML� [ԥVWԥOLNOԥU�
\R[GXU� �SUHSDUDW� ©RII�ODEHOª� WԥWELT� ROXQXU�� >���� ��@�� %XQD� ED[PD\DUDT��$YDVWLQ� ±�9(*)� LQKLELWRUODUÕ� TUXSXQGDQ�
WH]�WH]�LVWLIDGԥ�ROXQDQ�SUHSDUDWGÕU��%XUGD�PDOL\\ԥ�IDNWRUX�±�DQDORML�WԥVLU�PH[DQL]PL�RODQ�SUHSDUDWODUOD��ɆDFXJHQ���
/XFHQWLV���Yԥ�IRWRGLQDPLN�WHUDSL\D�LOԥ�P�TD\LVԥGԥ�$YDVWLQ�LQ\HNVL\DVÕQÕQDúD÷Õ�Gԥ\ԥUL�P�ԥ\\ԥQ�ԥKԥPL\\ԥW�NԥVE�HGLU�

$YDVWLQLQ� YHQDGD[LOL� \HULGLOPԥVL� SDVL\HQWOԥUGԥ� |GHPLQ� UH]RUEVL\DVÕ� KHVDEÕQD� WRUOX� TLúDQÕQ� TDOÕQOÕ÷ÕQÕQ�
D]DOPDVÕQD�Yԥ�IXQNVL\DODUÕQÕQ�\D[úÕODúPDVÕQD�N|PԥN�HGLU��3UHSDUDW�\D[úÕ�NHoLULOLU��IԥVDGODU�W|UԥWPLU��%XQXQOD�EHOԥ��
����Yԥ�����PT�NT�GR]DODUÕQÕQ�WԥKO�NԥVL]OL\L�Yԥ�G|]�PO�O�\��LGHQWLNGLU��

<Ԥ'0� QHRYDVNXO\DU� IRUPDVÕ� LOԥ� [ԥVWԥOԥUԥ� $YDVWLQLQ� LQWUDYLWUHDO� \HULGLOPԥVL� P�DOLFԥQLQ� LON� ���� J�Q�QGԥ�
J|UPԥQLQ�DUWPDVÕ�LOԥ�VXEUHWLQDO�PD\HQLQ�UH]RUEVL\DVÕQD�N|PԥN�HWGL��RQ�LNL�KԥIWԥ�ԥU]LQGԥ�J|UPԥ�VDELW��KԥWWD�GDKD�
\�NVԥN�LGL��QHRYDVNXO\DUL]DVL\DQÕQ�ԥODPԥWOԥUL�Yԥ�\D�|Q�Yԥ�DU[D�NDPHUDGD�\HUOL�LOWLKDE�ԥODPԥWOԥUL�\R[�LGL�>������@��
<Ԥ0'�HNVXGDWLY�IRUPDVÕ�]DPDQÕ�IRWRGLQDPLN�WHUDSL\DQÕQ�Yԥ�WULDPVLQRORQXQ�LQWUDYLWUHDO�\HULGLOPԥVL�LOԥ�$YDVWLQLQ�
LQWUDYLWUHDO�\HULGLOPԥVLQLQ�QԥWLFԥOԥULQLQ�P�TD\LVԥVL�VRQXQFXQXQ�GDKD�HIIHNWLY�ROPDVÕQÕ�J|VWԥUGL�>������@��

�����FÕ� LOGԥQ� LVWLIDGԥ�ROXQDQ�5DQLEL]XPDE��/XFHQWLV��/XVHQWLV��$%ù�LVWHKVDOÕ�� ��ELU�GRPHQOL�DQWLDQJLRJHQLN�
SUHSDUDWGÕU�

$YDVWLQOԥ�P�TD\LVԥGԥ�RQXQ�ԥKԥPL\\ԥWOL��VW�QO�NOԥUL�DúNDU�HGLOPLúGLU�
�� .LoLN�PROHNXO\DU�oԥNL����N'��$YDVWLQGԥ�������N'��KHVDEÕQD�WRUOX�TLúDQÕQ�E�W�Q�WԥEԥTԥOԥULQGԥQ�GDKD�

\�NVԥN�NHoLULFLOLN�TDELOL\\ԥWL�
�� $YDVWLQԥ�QLVEԥWԥQ�9(*)�Oԥ�GDKD�\�NVԥN�ED÷ODQPDTDELOL\\ԥWL�
�� $YDVWLQOԥ� ������� J�Q�� P�TD\LVԥGԥ� GDKD� X]XQP�GGԥWOL� \DUÕP�SDUoDODQPD� G|YU�� ������� J�Q��� EX� GD�

/XVHQWLVLQ�QDGLU�\HULGLOPԥVLQԥ�LPNDQ�\DUDGÕU�
�� /XVHQWLVLQ�oR[�\�NVԥN�Gԥ\ԥULQԥ�ED[PD\DUDT��V�EXW�ROXQPXúGXU�NL��X]XQP�GGԥWOL� WHUDSL\D�]DPDQÕ�EX�

SUHSDUDWÕQ�WԥWELTLQԥ�EDúODQPDVÕQGDQ�ELU�LO�VRQUD�$YDVWLQOԥ�P�DOLFԥ�LOԥ�P�TD\LVԥGԥ�VRVLDO�[ԥVUFOԥU���GԥIԥ�
D]DOÕU�>��@�

0�ԥ\\ԥQ� ROXQPXúGXU� NL�� LNL� LO� ԥU]LQGԥ� KԥU� D\� WԥWELT� HGLOԥQ/XVHQWLVLQ� LQWUDYLWUHDO� LQ\HNVL\DODUÕ�<Ԥ0'� LOԥ�
KDOODUÕQ�����Gԥ�GDPDUODUÕQÕQ�LQNLúDIÕQÕ�GD\DQGÕUÕU��RQODUGDQ�����GԥQ�����ԥ�TԥGԥU�SDVL\HQWOԥULQ�J|UPԥ�TDELOL\\ԥWL�
\D[úÕODúÕU��EXQXQOD�EHOԥ�IԥVDGODUÕQ�IDL]L�PLQLPDOGÕU�>����������@��

%HOԥOLNOԥ��EX�J�Q�QHRYDVNXO\DUL]DVL\D�LOԥ�NHoԥQ�J|]�[ԥVWԥOLNOԥULQLQ�DQWLDQJLRJHQLN�WHUDSL\DVÕ�9(*)�LVWLTDPԥWOL�
SUHSDUDWODU��]ԥULQGԥ�FԥPOԥQLU��%XQXQOD�EHOԥ��UHDO�WԥFU�EԥGԥ�ԥOYHULúOL�DQJLRVWDWLNOԥULQ�DUVHQDOÕ�oR[�D]GÕU��2��0DNXJHQ��
/XVHQWLV�Yԥ�$YDVWLQOԥ�PԥKGXGODúÕU��HIIHNWOԥU�D]P�GGԥWOL�ROD�ELOԥU��EX�GD�DQWLDQJLRJHQLN�WHUDSL\DQÕQ�\HQL�\ROODUÕQÕQ�
D[WDUÕúÕQÕ�Yԥ�LúOԥQLE�KD]ÕUODQPDVÕQÕ�ԥVDVODQGÕUÕU��

+DO�KD]ÕUGD�UDQGRPL]ԥ�ROXQPXú��LNLTDW�NRU�WԥGTLTDWÕQ�JHGLúDWÕQGD�%D\HU�+HDOWKFDUH��5HJHQHURQ�3KDUPDFHXWLFDOV�
,QF���NRPSDQL\DVÕQÕQ�LVWHKVDOÕ�RODQ�LQVDQGDQ�DOÕQPÕú�7UDS�(\H�UHNRPELQDQW�]�ODOÕQÕQ�WԥKO�NԥVL]OL\L�Yԥ�HIIHNWLYOL\L�
DUDúGÕUÕOÕU��³9(*)�UHVHSWRU�WԥOԥ´�DGÕ�JHQLú�\D\ÕOPÕú�Yԥ�RQXQ�|]�QԥPԥ[VXV�EUHQGLQԥ�oHYULOPLúGLU��9(*)�5��Yԥ�
9(*)�5�� UHVHSWRUODUÕQ� GRPHQOԥUL� *� LPPXQRTOREXOLQLQ� )F� IUDTPHQWL� LOԥ� RQGD� ELUOԥúLE�� *HQLúPLT\DVOÕ� NOLQLNL�
VÕQDTODUÕQ�JHGLúDWÕQGD�DúNDU�ROXQPXúGXU�NL��7UDS�(\H�ELU�LO�ԥU]LQGԥ�WԥWELTL�WRUOX�TLúDQÕQ�TDOÕQOÕ÷ÕQÕQ�D]DOPDVÕQD�
N|PԥN�HGLU��EX�GD�J|UPԥQLQ�NOLQLNL�ԥKԥPL\\ԥWOL�Yԥ�GDYDPOÕ�\�NVԥOPԥVLQԥ�LPNDQ�\DUDGÕU��9(*)�DVÕOÕ�DQJLRJHQLN�
WHUDSL\DQÕQ� SHUVSHNWLY� LVWLTDPԥWL� RODUDT� 9(*)� UHVHSWRUODUÕQÕQ� WLUR]LQ�NLQD]D� GRPHQOԥULQL� EORNODúGÕUDQ� NLoLN�
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PROHNXOODUÕQ�\DUDGÕOPDVÕ�TԥEXO�HGLOPLúGLU�>��������@��%X�NDWHTRUL\D�SUHSDUDWODUD�9(*)5����)ON����UHVHSWRUXQX�
OԥQJLGԥQ�6HPD[DQLE�Yԥ�9DWDODQLE��©1RYDUWLVª��øVYHoUԥ��DLG�HGLOPLúGLU��2QODU�NOLQLNL�VÕQDTODUÕQ�,,,�ID]DVÕQÕ�NHoPLú�
ROVD� GD�� DúD÷Õ� HIIHNWLYOL\L� Yԥ� \�NVԥN� VLVWHPOL� WRNVLNOL\L� LOԥ� ԥODTԥGDU� RQNRORJL\DGD� WԥFU�EԥOԥUGԥQ� oÕ[DUÕODUDT�
RIWDOPRORJL\D�VDKԥVLQԥ�TԥGԥU�oDWPDPÕúGÕU��%X�TUXS�GLJԥU�SUHSDUDWODUÕQ��$[LQLE��$*��������NOLQLNL�VÕQDTODUÕQD��
ԥNVLQԥ��Wԥ]ԥ�EDúODPÕú�Yԥ�RIWDOPRORJL\D�VDKԥVLQԥ�KԥOԥ�oDWPDPÕúGÕU�

'DKD�X÷XUOX�Yԥ�SHUVSHNWLYOL�ELU�QHoԥ�WLSOL�WLUR]LQ�NLQD]D�UHVHSWRUODUÕQD�WԥVLU�HGԥQ�PXOWLNLQD]�LQKLELWRUODUÕ�KHVDE�
HGLOGL�� 6XQLWLQLE�� 6RUDIHQLE�� 6X����� �9(*)��)*)��3'*)�� F�NLW� UHVHSWRUODUÕ� EORNODúGÕUÕU��+ԥOԥ� RIWDOPRORJL\DGD�
LVWLIDGԥ�HGLOPLU�

�����FL� LOGԥQ� 9(*)� VLQWH]LQԥ� FDYDEGHK� RODQ� JHQLQ� ³VXVPDVÕQÕ´� WԥPLQ� HGԥQ� VLQWHWLN� NLoLN� 517� �VL51$��
PROHNXOODUGDQ� LEDUԥW� RODQ�%HYD]LUDQLE� �%HYDVLUDQLE��$FXLW\3KDUPDFHXWLFDOV�� VÕQDTGDQ� NHoLULOLUGL� >��@��.OLQLNL�
VÕQDTODUÕQ� ,�,,� PԥUKԥOԥOԥULQGԥ� <Ԥ0'� P�DOLFԥVLQGԥ� 517�LQWHUIHUHQVL\D� PHWRGXQXQ� HIIHNWLYOL\L� WԥVGLT� HGLOGL��
%HYD]LUDQLE�WRUOX�TLúDGD�TDQ�GDPDUODUÕQÕQ�LQNLúDIÕQÕ�D]DOGÕU�Yԥ�J|UPԥQL�\D[úÕODúGÕUÕUGÕ��3UHSDUDWÕQ�NLoLN�GR]DODUÕ�
ELU�QHoԥ�D\�ԥU]LQGԥ�[ԥVWԥOL\L� VDELWOԥúGLULUGL��\�NVԥN�GR]DODU�GDKD�GDYDPOÕ�QԥWLFԥOԥU�YHULUGL��/DNLQ�������FL� LOGԥ�
0D\DPL�2SNR�6ԥKL\\ԥ�'HSDUWDPHQWL������FL�LOGԥ�EDúOD\DQ�%HYD]LUDQLELQ�NOLQLNL�VÕQDTODUÕQÕQ�,,,�PԥUKԥOԥVLQԥ�VRQ�
TR\XOGX÷XQX�HODQ�HWGL��6�EXW�ROXQPXúGXU�NL��YDVNXO\DUL]DVL\DQÕQ�D]DOPDVÕ�VL51$��o�Q�VSHVL¿N�RODQ�DQJLRJHQH]ԥ�
HIIHNWOԥULQ�\R[��GDKD�oR[�7ROO�OLNH�UHVHSWRU����7/5���TH\UL�VSHVL¿N�DNWLYDVL\DVÕQÕQ�Yԥ�9(*)�L�OԥQJLGԥQ�TDPPD�
LQWHUIHURQXQ�Yԥ�LQWHUOH\NLQLQ����VRQUDNÕ�DNWLYDVL\DVÕQÕQ�QԥWLFԥVLGLU�>�����@��

%DúTD� V|]Oԥ�� VL51$V� KԥP�PԥTVԥG\|QO��� KԥP� NRQWURO� IXQNVL\DODUÕ� PԥOXP� KԥGԥIԥ� WԥVLU� HWPԥ� \ROX� LOԥ� \R[��
VL51$V�LOԥ�7/5��ELUEDúD�TDUúÕOÕTOÕ�WԥVLUL�\ROX�LOԥ�DQJLRJHQH]LQ�TH\UL�VSHVL¿N�OԥQJLPԥVLQL�WԥPLQ�HGLU�>��@�

%HOԥOLNOԥ��E�W�Q�EXQODU�RQX�GHPԥ\ԥ�ԥVDV�YHULU�NL��NOLQLNL�VÕQDT�PԥUKԥOԥVLQGԥ�RODQ�\HQL�WHUDSL\D�YDULDQWODUÕ�E�W�Q�
P�DVLU�DQWL�9(*)�SUHSDUDWODUÕQD��VW�Q�JԥOԥ�ELOԥU�

Ԥ'Ԥ%ø<<$7

��� ɀɭɤɨɜ�ɇ�ȼ��ɋɨɜɪɟɦɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɨɣ�ɬɟɪɚɩɢɢ��ɐɟɥɟɜɚɹ�ɬɟɪɚɩɢɹ�ɛɟɡ�ɦɢɲɟɧɢ"� »»�
ɉɪɚɤɬɢɱɟɫɤɚɹ�ɨɧɤɨɥɨɝɢɹ��������ɬ����ʋ���ɫ���������

��� Ɂɢɚɧɝɢɪɨɜɚ�Ƚ�Ƚ���Ʌɢɯɜɚɧɰɟɜɚ�ȼ�Ƚ��Ɉɫɨɛɟɧɧɨɫɬɢ�ɢ�ɪɨɥɶ�ɚɧɝɢɨɝɟɧɟɡɚ�ɜ�ɨɩɭɯɨɥɹɯ��Ɉɩɭɯɨɥɢ�ɫɨɫɭɞɢ�
ɫɬɨɝɨ�ɬɪɚɤɬɚ�ɝɥɚɡɚ��Ɇ���ɉɨɫɥɟɞɧɟɟ�ɫɥɨɜɨ��������ɫ������

��� ɉɟɬɪɨɜɚ�Ʌ�ȼ���Ʉɭɲɥɢɧɫɤɢɣ�ɇ�ȿ���ɂɥɶɢɧɚ�Ʌ�ȼ��Ɏɚɤɬɨɪ�ɪɨɫɬɚ�ɷɧɞɨɬɟɥɢɹ�ɫɨɫɭɞɨɜ�ɤɚɤ�ɩɨɤɚɡɚɬɟɥɶ�ɝɢ�
ɩɨɤɫɢɢ�ɬɤɚɧɟɣ��ɟɝɨ�ɜɨɡɦɨɠɧɚɹ�ɪɨɥɶ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɩɥɨɫɤɨɝɨ�ɥɢɲɚɹ�ɫɥɢɡɢɫɬɨɣ�ɨɛɨɥɨɱɤɢ�ɪɬɚ����ȼɟɫɬɧ��
ɞɟɪɦɚɬɨɥɨɝɢɢ�ɢ�ɜɟɧɟɪɨɥɨɝɢɢ��������ʋ��

��� $QWL�9(*)�� 'HYHORSPHQWV� LQ� 2SKWKDOPRORJ\� �� (GLWRUV� )�%DQGHOOR�� 0�� %DWWDJOLD� 3DURGL�� .DUJHU��
6ZLW]HUODQG��%DVHO��������Y�����ɪ������

��� $ZDWD�7���,QRXH�.���.XULKDUD�6��HW�DO��$�FRPPRQ�SRO\PRUSKLVP�LQ�WKH���XQWUDQVODWHG�UHJLRQ�RI�WKH�9(*)�
JHQH�LV�DVVRFLDWHG�ZLWK�GLDEHWLF�UHWLQRSDWK\�LQ�W\SH���GLDEHWHV����'LDEHWHV��������Y�����ʋ���ɪ������������

��� %HGHOO�9�0��HW�DO��5RXQGDERXW���LV�HVVHQWLDO�IRU�DQJLRJHQHVLV�LQ�YLYR����3URF��1DWO��$FDG��6FL��86$��������
Y������S�����������

��� &DUPHOLHW�3���-DLQ�5��$QJLRJHQHVLV�LQ�FDQFHU�DQG�RWKHU�GLVHDVHV����1DWXUH��������Y������ʋ������ɪ�����
����

��� &KULVWHU�6��$QJLRJHQLF�JHQH�WKHUDS\����'UXJVRI�7RGD\��������Y���������S���������
��� (OOLQJWRQ�$�'���6]RVWDN�-�:��,Q�YLWUR�VHOHFWLRQ�RI�51$�PROHFXOHV�WKDW�ELQG�VSHFL¿F�OLJDQGV����1DWXUH��

������Y������ɪ����������
���� )RQJ�*�+���5RVVDQW�-���*HUWHQVWHLQ�0��HW�DO��5ROH�RI�WKH�)OW���UHFHSWRU�W\URVLQH�NLQDVH�LQ�UHJXODWLQJ�WKH�

DVVHPEO\�RI�YDVFXODU�HQGRWKHOLXP����1DWXUH��������Y������ɪ��������
���� +HLGXVFKND� 3��� )LHW]� +��� +RIPHLVWHU� 6�� HW� DO�� 3HQHWUDWLRQ� RI� EHYDFL]XPDE� WKURXJK� WKH� UHWLQD� DIWHU�

LQWUDYLWUHDO�LQMHFWLRQ�LQ�WKH�PRQNH\����,QYHVW��2SKWKDOPRO��9LV�6FL���������Y������ɪ�����������
���� +RKHQHVWHU�(���+XVVDLQ�6���+RZLWW�-�$��,QWHUDFWLRQ�RI�WKH�JXLGDQFH�PROHFXOH�6OLW�ZLWK�FHOOXODU�UHFHSWRUV�

���%LRFKHP��6RF��7UDQV��������Y�����S���������
���� +XPLQLHFNL� /�� HW� DO��0DJLF� URXQGDERXW� LV� D� QHZ�PHPEHU� RI� WKH� URXQGDERXW� UHFHSWRU� IDPLO\� WKDW� LV�

HQGRWKHOLDO�VSHFL¿F�DQG�H[SUHVVHG�DW�VLWHV�RI�DFWLYH�DQJLRJHQHVLV����*HQRPLFV��������Y�����S���������
���� -LQ�.�/���0DR�;�2���*UHHQEHUJ�'�$��9DVFXODU�HQGRWKHOLDO�JURZWK�IDFWRU��GLUHFW�QHXURSURWHFWLYH�HIIHFW�LQ�

YLWUR�LVFKHPLD����3URF��1DW��$FDG��6FL��86$��������Y�����ʋ����ɪ��������������
���� -RQHV� &�$�� HW� DO�� 5RER�� VWDELOL]HV� WKH� YDVFXODU� QHWZRUN� E\� LQKLELWLQJ� SDWKRORJLF� DQJLRJHQHVLV� DQG�

HQGRWKHOLDO�K\SHUSHUPHDELOLW\����1DW��0HG��������Y�����S���������
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���� .DEELQDYDU�)���+XUYLW]�+�,���1RYRWQ\�:��HW�DO��%HYDVL]XPDE�SOXV�LULQRWHFDQ��ÀXRURXUDFLO��DQG�OHXFRYRULQ�
IRU�PHWDVWDWLF�FRORUHFWDO�FDQFHU����1��(QJO��-��0HG���������Y������ɪ������������

���� .DXU�6�� HW� DO��5RER�� VLJQDOLQJ� LQ� HQGRWKHOLDO� FHOOV� LPSOLHV� DWWUDFWLRQ�JXLGDQFH�PHFKDQLVP� ��� -��%LRO��
&KHP���������Y������S�������������

���� /HJJ�-�$���+HUEHUW�-�0���&OLVVROG�3��HW�DO�����$QJLRJHQHVLV��������Y�����S�������
���� 0LFKHOV�6���5RVHQIHOG�3�-���3XOLD¿WR�&�$��HW�DO��6\VWHPLF�EHYDFL]XPDE��$YDVWLQ��WKHUDS\�IRU�QHRYDVFXODU�

DJH�UHODWHG� PDFXODU� GHJHQHUDWLRQ� ���ZHHN� UHVXOWV� RI� DQ� XQFRQWUROOHG� RSHQ�ODEHO� FOLQLFDO� VWXG\� ���
2SKWKDOPRORJ\��������Y������ɪ������������

���� 0RVKIHJKL� $�$��� 5RVHQIHOG� 3�-��� 3XOLD¿WR� &�$�� HW� DO�� 6\VWHPLF� EHYDFL]XPDE� �$YDVWLQ�� WKHUDS\� IRU�
QHRYDVFXODU� DJH�UHODWHG�PDFXODU� GHJHQHUDWLRQ� ���ZHHN� UHVXOWV� RI� DQ� XQFRQWUROOHG� RSHQ�ODEHO� FOLQLFDO�
VWXG\����2SKWKDOPRORJ\��������Y������ɪ����������

���� )HUUDUD�1��5ROH�RI�YDVFXODU�HQWKHOLDO�JURZWK�IDFWRU�LQ�WKH�UHJXODWLRQ�RI�DQJLRJHQHVLV����.LGQH\�,QWHUQDWLRQDO��
������Y�����S���������

���� 3DFFROD�/���&RVWD�5�$���)ROJRVD�0�6��HW�DO��,QWUDYLWUHDO�WULDPFLQRORQH�YHUVXV�EHYDFL]XPDE�IRU�WUHDWPHQW�
RI�UHIUDFWRU\�GLDEHWLF�PDFXODU�RHGHPD�,%(0(�VWXG\�����%U��-��2SKWKDOPRORJ\��������Y�����ɪ��������

���� 0DGHGG\� 3�� 7KHUDSHXWLF� DQJLRJHQHVLV� DQG� YDVFXORJHQHVLV� IRU� WLVVXH� UHJHQHUDWLRQ� ��� ([SHULPHQWDO�
K\VLRORJ\��������Y��������ɪ��������

���� 3UHVWD�/�*���&KHQ�+���2¶&RQQRU�6�-��HW�DO��+XPDQL]DWLRQ�RI�DQ�DQWL�YDVFXODU�HQGRWKHOLDO�JURZWK�IDFWRU�
PRQRFORQDO� DQWLERG\� IRU� WKH� WKHUDS\� RI� VROLG� WXPRU� DQG� RWKHU� GLVRUGHUV� ��� &DQFHU�5HV��� ������ Y�����
ɪ������������

���� 3URWHLQ�VSOLFLQJ��(QF\FORSHGLD�DUWLFOH�DERXW�3URWHLQ�VSOLFLQJ�������
���� 5RVHQIHOG�3�-��5DQLEL]XPDE�IRU�QHRYDVFXODU�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ����1��(QJO��0HG���������

Y������ɪ�����������
���� )UHHGPDQ�6�%��� -HIIUH\�0�,��7KHUDSHXWLF�$QJLRJHQHVLV� IRU�&RURQDU\�$UWHU\�'LVHDVH� ���5HYLHZ��$QQ�

,QWHUQ�0HG���������Y������ɪ�������
���� 6EDODE\�)���5RVVDQW�-���<DPDJXVKL�7�3��HW�DO��)DLOXUH�RI�EORRG�LVODQG�IRUPDWLRQ�DQG�YDVFXORJHQHVLV�LQ�)ON�

��GH¿FLHQW�PLFH����1DWXUH��������Y������ɪ�������
���� 6XFKWLQJ�6��HW�DO��6ROXE�5RER��UHFHSWRU�LQKLELWV�LQ�YLYR�DQJLRJHQHVLV�DQG�HQGRWKHOLDO�FHOO�PLIUDWLRQ����

)$6(%�-���������Y�����S���������
���� 6XFKWLQJ�6���%LFNQHOO�5���(LFKPDQQ�$��1HXURQDO� FOXHV� WR�YDVFXODU�JXLGDQFH� ���([S��&HOO�5HV��� ������

Y������S���������
���� 7KRUQWRQ�Ⱥ���5DYQ� 3���:LQVOHW�0�� HW� DO��$QJLRJHQHVLV� LQKLELWLRQ�ZLWK� EHYDFL]XPDE� DQG� WKH� VXUJLFDO�

PDQDJHPHQW�RI�FRORUHFWDO�FDQFHU����%U��-��6XUJHU\�6RFLHW\�/WG��������Y�����L�����ɪ���������
���� :DQJ�%��HW�DO��øQGXFWLRQ�RI�WXPRU�DQJLRJHQHVLV�E\�6OLW�5RER�VLJQDOLQJ�DQG�LQKLELWLRQ�RI�FDQFHU�JUR�WK�E\�

EORFNLQJ�5RER�DFWLYLW\����&DQFHU�&HOO��������Y����S�������

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ʉɹɡɢɦɨɜɚ�Ȼ�ɏ�

ȼɅɂəɇɂȿ�ȺɇɌɂȺɇȽɂɈȽȿɇɇɈɃ�ɌȿɊȺɉɂɂ�ɇȺ�ɌɈɉɈ�
ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɉȺɊȺɆȿɌɊɕ�ȽɅȺɁȺ�
�ɈȻɁɈɊ�ɅɂɌȿɊȺɌɍɊɕ�

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

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɚɧɬɢɚɧɝɢɨɝɟɧɧɚɹ�ɬɟɪɚɩɢɹ��ɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ��ɷɤɫɫɭɞɚ�
ɬɢɜɧɚɹ�ɮɨɪɦɚ�ɜɨɡɪɚɫɬɧɨɣ�ɦɚɤɭɥɹɪɧɨɣ�ɞɟɝɟɧɟɪɚɰɢɢ

ɊȿɁɘɆȿ

ȼ�ɫɬɚɬɶɟ�ɞɚɧ�ɨɛɡɨɪ�ɫɨɜɪɟɦɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɨɛɥɚɫɬɢ�ɥɟɱɟɧɢɹ�ɬɚɤɢɯ�ɫɥɨɠɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɤɚɤ�ɩɪɨ�
ɥɢɮɟɪɚɬɢɜɧɚɹ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ�ɢ�ɷɤɫɫɭɞɚɬɢɜɧɚɹ�ɮɨɪɦɚ�ɜɨɡɪɚɫɬɧɨɣ�ɦɚɤɭɥɹɪɧɨɣ�ɞɟɝɟɧɟɪɚɰɢɢ�

ɉɨɞɱɟɪɤɧɭɬɚ�ɪɨɥɶ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɥɟɱɟɧɢɢ�ɞɚɧɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��
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ɉɪɟɞɫɬɚɜɥɟɧɵ�ɞɚɧɧɵɟ�ɤɥɢɧɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɚɧɬɢ�9(*)�ɩɪɟɩɚɪɚɬɨɜ��ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɧɚɢɛɨɥɟɟ�ɞɨ�
ɫɬɭɩɧɵɦɢ�ɹɜɥɹɸɬɫɹ�Ɇɚɤɭɝɟɧ��Ʌɭɰɟɧɬɢɫ�ɢ�Ⱥɜɚɫɬɢɧ��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɟ�ɩɪɟɩɚɪɚɬɵ�ɧɟ�ɜɫɟɝɞɚ�
ɞɚɸɬ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��ɗɮɮɟɤɬɵ�ɦɨɝɭɬ�ɨɤɚɡɚɬɶɫɹ�ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦɢ��ɱɬɨ�ɨɛɨɫɧɨɜɵɜɚɟɬ�ɩɨ�
ɢɫɤ�ɢ�ɪɚɡɪɚɛɨɬɤɭ�ɧɨɜɵɯ�ɩɭɬɟɣ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɨɣ�ɬɟɪɚɩɢɢ�

ȼɫɟ�ɷɬɨ�ɞɚɟɬ�ɨɫɧɨɜɚɧɢɟ�ɩɪɟɞɩɨɥɚɝɚɬɶ��ɱɬɨ�ɧɨɜɵɟ�ɜɚɪɢɚɧɬɵ�ɬɟɪɚɩɢɢ��ɧɚɯɨɞɹɳɢɟɫɹ�ɧɚ�ɫɬɚɞɢɢ�ɤɥɢɧɢɱɟ�
ɫɤɢɯ�ɢɫɩɵɬɚɧɢɣ��ɦɨɝɭɬ�ɩɪɟɜɡɨɣɬɢ�ɫɨɜɪɟɦɟɧɧɵɟ�ɚɧɬɢ�9(*)�ɩɪɟɩɚɪɚɬɵ�

.DVLPRY�(�0���.D]LPRYD�%�.K�

,1)/8(1&(�2)�$17,$1*,2*(1,&�7+(5$3<�21�7232�
0253+2/2*,&$/�$1'�)81&7,21$/�(<(�3$5$0(7(56��/,7(5$785(�
5(9,(:��

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

.H\� ZRUGV�� DQWLDQJLRJHQLF� WKHUDS\�� SUROLIHUDWLYH� GLDEHWLF� UHWLQRSDWK\�� H[XGDWLYH� DJH�UHODWHG� PDFXODU�
GHJHQHUDWLRQ

6800$5<

7KH�DUWLFOH�IRFXVHV�RQ�WKH�FXUUHQW�UHVHDUFK�LQ�WKH�¿HOG�RI�WUHDWPHQW�RI�VXFK�FRPSOH[�GLVHDVHV�DV�SUROLIHUDWLYH�
GLDEHWLF�UHWLQRSDWK\�DQG�H[XGDWLYH�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ�

7KH�UROH�RI�DQWLDQJLRJHQLF�WKHUDS\�LQ�WKH�WUHDWPHQW�RI�WKHVH�GLVHDVHV�LV�HPSKDVL]HG�
7KHUH�DUH�GDWD�IURP�FOLQLFDO�WULDOV�RI�DQWL�9(*)�GUXJV�SUHVHQWHG��DPRQJ�ZKLFK�WKH�PRVW�DFFHVVLEOH�DUH�0DFXJHQ��

/XFHQWLV�DQG�$YDVWLQ��,W�KDV�EHHQ�VKRZQ�WKDW�DQWLDQJLRJHQLF�DJHQWV�GR�QRW�DOZD\V�\LHOG�SRVLWLYH�UHVXOWV��7KH�HIIHFWV�
PD\�EH�VKRUW��ZKLFK�MXVWL¿HV�WKH�VHDUFK�DQG�GHYHORSPHQW�RI�QHZ�ZD\V�RI�DQWLDQJLRJHQLF�WKHUDS\�

$OO�WKLV�VXJJHVWV�WKDW�QHZ�WUHDWPHQW�RSWLRQV��ZKLFK�DUH�RQ�WKH�VWDJH�RI�FOLQLFDO�WULDOV��PD\�H[FHHG�FXUUHQW�DQWL�
9(*)�GUXJV�

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�

Ʉɚɫɢɦɨɜ�ɗɥɶɦɚɪ�Ɇɭɫɬɚɮɚ�ɨɝɥɵ��ɞɨɤɬɨɪ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ��ɞɢɪɟɤɬɨɪ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�
Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ʉɹɡɢɦɨɜɚ�Ȼɚɧɨɜɲɚ�ɏɚɝɚɧɢ�ɝɵɡɵ��ɜɪɚɱ�ɨɮɬɚɥɶɦɨɥɨɝ�ɨɬɞɟɥɚ�ɝɥɚɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɫɚɯɚɪɧɨɝɨ�ɞɢɚɛɟɬɚ�ɢ�
ɜɢɬɪɟɨɪɟɬɢɧɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ɍɟɥ���������������������������������������
Ⱥɞɪɟɫ��$=�������ɝ�Ȼɚɤɭ��ɭɥ�Ⱦɠɚɜɚɞɯɚɧɚ�������
(PDLO��DGPLQLVWUDWRU#H\H�D]���ZZZ�H\H�D]




