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(WLRORJL\D
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JԥOLQVԥ�Gԥ��ԥGԥEL\\DWGD�DXWRVRP�GRPLQDQW�Yԥ�DXWRVRP�UHVHVVLY�\ROOD�LUVԥQ�|W�U�OPԥ�KDOODUÕQD�GD�UDVW�JԥOLQLU��%ԥ]L
KDOODUGD�GLJԥU�[URPRVRP�DQRPDOL\DODUÕ�LOԥ�ELUOLNGԥ�Gԥ�UDVW�JԥOLQԥ�ELOԥU�>����@�

'LJԥU� ELU� HKWLPDO� KDPLOԥOLN� G|YU�QGԥ� DQD� WԥUԥ¿QGԥQ� RODQ� KԥU� KDQVÕ� ELU� DPLO� ELUEDúD� Yԥ� \D� GROD\Õ� \ROOD�
\HQLGR÷XODQ�N|USԥGԥ�*ROGHQKDU�VLQGURPXQXQ�Wԥ]DK�U�HWPԥVLQԥ�VԥEԥE�ROD�ELOԥU��%X�DPLOLQ�WԥVLU�HKWLPDOÕ�LVWԥQLOԥQ�
KDOGD�GLTTԥWVL]�TDOD�ELOPԥ]��%LU� oR[�KԥNLPOԥU�Gԥ�KHVDE�HGLUOԥU�NL�� KDPLOԥOLN�G|YU�QGԥ�TDGÕQÕQ�NHoLUGL\L�Kԥ\DW�
WԥU]L��RQXQ�IԥDOL\\ԥWL�N|USԥQLQ�QDWDPDP�LQNLúDIÕQD�VԥEԥE�ROD�ELOԥU��+ԥNLPOԥU�KԥPoLQLQ�LQDQÕUODU�NL��KDPLOԥ�TDGÕQÕ�
ԥKDWԥ�HGԥQ�P�KLW��RQXQ�DLOԥ�Yԥ]L\\ԥWL�Yԥ�Kԥ\DW�\ROGDúÕQÕQ�RQD�UԥIWDUÕ�EHOԥ�XúD÷ÕQ�EX�VLQGURPD�PԥUX]�TDOPDVÕQD�
VԥEԥE�ROXU��+ԥPoLQLQ�KDPLOԥ�TDGÕQÕQ�NLP\ԥYL�Yԥ� WRNVLNL� WԥVLUOԥUԥ�PԥUX]�TDOPDVÕ��R�F�POԥGԥQ�P�[WԥOLI�GԥUPDQ
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3DWRJHQH]
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TԥOVԥPԥ�T|YVOԥULQLQ�DQRUPDO�LQNLúDIÕ�QԥWLFԥVLQGԥ�EDú�YHULU�>������������@��*�PDQ�ROXQXU�NL��EX��ELULQFL�Yԥ�LNLQFL
TԥOVԥPԥ�T|YVOԥULQLQ�TDQ�WԥFKL]DWÕQÕQ�[DULFL�\X[X�DUWHUL\DVÕ�LOԥ�ԥYԥ]�ROXQGX÷X�G|YUGԥ�KԥPLQ�QDKL\ԥGԥ�EDú�YHUԥQ
TDQVÕ]PD�LOԥ�ԥODTԥGDUGÕU��%LULQFL�Yԥ�LNLQFL�TԥOVԥPԥ�T|YVOԥULQLQ�TDQ�WԥFKL]DWÕ�SR]XOGXJX��o�Q�RQODUGDQ�EDúODQ÷ÕF
J|W�UԥQ��]YOԥULQ�DSOD]L\DVÕ�Yԥ�KLSRSOD]L\DVÕ�EDú�YHULU�>������@�
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LNL�J|]Gԥ�VXSHURWHPSRUDO�Yԥ�LQIHURWHPSRUDO�QDKL\ԥOԥUGԥ�NRQ\XQNWLYD��EX\QX]�TLúD�Yԥ�OLPEDO�QDKL\ԥGԥ�LQNLúDI�HGLU�
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RODQ� EԥUN� W|UԥPԥGLU�� +LVWRSDWRORML� RODUDT� GHUPRLG� VDGԥ� [RULVWRPDWR]�PDOIRUPDVL\DGÕU�� 'HUPRLG� NRQ\XQNWLYDO
HSLWHO�LOԥ�ԥKDWԥ�ROXQXE��WԥUNLELQGԥ�W�N�IROOLNXOODUÕ��WԥU�Yԥ�SL\�Yԥ]LOԥUL�NLPL�GԥULQ�GHUPDO�HOHPHQWOԥU�RODQ�VÕ[�¿EUR]
WR[XPDGÕU��úԥNLO����>�����@��7|UԥPԥ�NLoLN�ROGXTGD�Yԥ�DVLPSWRPDWLN�ROGXTGD�P�DOLFԥ\ԥ�HKWL\DF�GX\XOPXU��ODNLQ�
NRVPHWLN�GHIHNWL�DUDGDQ�TDOGÕUPDT�PԥTVԥGLOԥ�FԥUUDKL�P�GD[LOԥ�HGLOGLNGԥ�EX\QX]�TLúDGD�DU]XROXQPD]�NREXG�oDSÕT
\DUDQD� ELOԥU��%|\�N�Yԥ� VLPSWRPDWLN� GHUPRLGOԥU� DVWLTPDWL]P�Yԥ�PԥUNԥ]L� J|UPԥ�R[XQXQ�REVWUXNVL\DVÕQD� VԥEԥE
RODUVD��EX��DPEOLRSL\D�Yԥ�oԥSJ|]O�\�Q�LQNLúDIÕQD�JԥWLULE�oÕ[DUÕU��7|UԥPԥ�VԥWKL�RODUVD��OD\OÕ�NHUDWRVNOHURWRPL\D�LOԥ
J|W�U�Oԥ�ELOԥU��ODNLQ�W|UԥPԥ�GԥULQ�ROXE�EX\QX]�TLúDQÕQ�E�W�Q�TDWODUÕQÕ�ԥKDWԥ�HGԥUVԥ��EX\QX]�TLúD�WUDQVSODQWDQWÕQGDQ
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\ÕUWÕ÷ÕQGDQ�IԥUTOL�RODUDT��Eԥ]ԥQ�OLSRGHUPRLGLQ�VԥWKLQGԥ�D÷�W�NOԥU�ROXU�Yԥ�EDUPDTOD�RUELWD\D�GR÷UX�Wԥ]\LT�HWGLNGԥ
KԥFPL�D]DOPÕU��úԥNLO�����.RPS�WHU�WRPRJUD¿\D�Yԥ�0DJQLW�UH]RQDQV�WRPRTUD¿\D�]DPDQÕ�OLSRGHUPRLG�RUELWDO�SL\ԥ
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*|]�TDSDTODUÕQÕQ�KԥUԥNԥWLQGԥ�PԥKGXGL\\ԥW��TDSDTODUÕQ�NRORERPDVÕ�Yԥ�GLJԥU�J|]�TDSD÷Õ�DQRPDOL\DODUÕ�ROGXTGD��
J|]�Q�TRUX\XFX�VLVWHPLQLQ�WDPOÕ÷Õ�SR]XOXU��%X�LVԥ�EX\QX]�TLúDQÕQ�TÕFÕTODQPDVÕQD��NHUDWLW�\DUDQPDVÕQD�VԥEԥE�ROD�
ELOԥU�Yԥ�QԥWLFԥGԥ�PԥUNԥ]L�J|UPԥ�R[XQXQ�REVWUXNVL\DVÕQD�JԥWLULE�oÕ[DUD�ELOԥU��%X�GHIHNWOԥULQ�HUNԥQ�GLDTQRVWLND�Yԥ�
P�DOLFԥVL�LNLQFLOL�DPEOLRSL\D�Yԥ�oԥSJ|]O�\�Q�TDUúÕVÕQÕ�DOÕU�>��@�

ùԥNLO����(SLEXOEDU�GHUPRLG��OLPEDO�GHUPRLG��'XDQH¶V�
&OLQLFDO�2SKWKDOPRORJ\���>��@�

ùԥNLO����/LSRGHUPRLG��VXSHURWHPSRUDO��'XDQH¶V�&OLQLFDO�
2SKWKDOPRORJ\���>��@�

*ROGHQKDU� VLQGURPX� ]DPDQÕ� RSWLN� VLQLU� KLSRSOD]L\DVÕ�� UHWLQDO� GDPDUODUGD� TÕYUÕPODUÕQ� DUWPDVÕ�� PDNXOD�
KLSRSOD]L\DVÕ�NLPL�ԥODPԥWOԥULQ�ROGX÷X�KDOODUD�GD�UDVW�JԥOLQPLúGLU�>��@�

2NXOR�DXULTXOR�YHUWHEUDO� VLQGURPGD� UDVW� JԥOLQԥQ� TXODT� DQRPDOL\DODUÕ�� DQRWL\D�� PLNURWL\D�� KHOLNV� LQNLúDI�
DQRPDOL\DVÕ��SUH�DXULTXO\DU�GԥUL�TDWODQWÕODUÕ��[DULFL�TXODT�NHoԥFԥ\L�DWUH]L\DVÕ��GD[LOL�TXODT�NHoԥFԥ\L�DQRPDOL\DODUÕ
Yԥ� QԥWLFԥGԥ� LQNLúDI� HGԥQ� NDUOÕTGÕU�� 3UHDXULTXO\DU� TDWODQWÕODU� TXODT� LOԥ� D÷Õ]� NԥQDUÕ� DUDVÕQGD� [ԥ\DOL� ELU� [ԥWW� �]Uԥ�
\HUOԥúLUOԥU��úԥNLO����>��@�

ùԥNLO����*ROGHQKDU�VLQGURPX��TXODT�DQRPDOL\DODUÕ��
>*|W�U�O�E��(GZDUG�6��+DUNQHVV��(\H�,QVWLWXWH�
&ROXPELD�8QLYHUVLW\@
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6Õ[� UDVW� JԥOLQԥQ� RQXU÷D� DQRPDOL\DODUÕ�� RQXU÷DQÕQ� ER\XQ� ú|EԥVLQGԥ� KHPLYHUWHEUD�� KLSRSOD]L\D�� NLIR]� Yԥ�
VNROLR]GXU�>������@�

<X[DUÕGD�J|VWԥULOԥQOԥUOԥ�\DQDúÕ�GLJԥU�ԥODYԥ�DQRPDOL\DODUD�GD�UDVW�JԥOLQԥ�ELOԥU��0ԥVԥOԥQ��QHYURORML��PLNURVHIDOL\D�
KLGURVHIDOL\D�� RNVLSLWDO� HQVHIDORVHOH�� D÷ÕO� ]ԥLÀL\L� �������KDOODUGD��� VSLQD� EL¿GD�� NDUGLRORML� �������KDOODUGD�� ±�
YHQWULNXO\DU� VHSWDO� GHIHNW�� )DOOR� WHWUDGDVÕ�� DRUWDQÕQ� NRDUNWDVL\DVÕ�� E|\�N� DUWHUL\DODUÕQ� WUDQVSR]LVL\DVÕ�� VLGLN�
FLQVL\\ԥW�VLVWHPL�DQRPDOL\DODUÕ��HNWRSLN�E|\UԥN��UHQDO�DJHQH]L\D��SROLNLVWR]�E|\UԥN��KLGURQHIUR]��YH]LNRXUHWHUDO
UHÀ\XNV�>������@�

'LDTQRVWLNDVÕ
*ROGHQKDU� VLQGURPXQX� Wԥ\LQ� HWPԥN� �o�Q� KԥU� KDQVÕ� JHQHWLN� Yԥ� \D� [URPRVRP� WHVWL� \R[GXU�� ODNLQ� GLJԥU�

[URPRVRP� [ԥVWԥOLNOԥULQL� LQNDU� HWPԥN� �o�Q� [URPRVRP� WԥKOLOL� DSDUÕOPDOÕGÕU�� 3DVL\HQWL�P�D\LQԥ� HGԥUNԥQ� RQGDNÕ�
NOLQLNL�VLPSWRPODUD�ԥVDVԥQ�GLDTQR]�Wԥ\LQ�ROXQPDOÕGÕU��*ROGHQKDU�VLQGURPXQXQ�NOLQLN�ԥODPԥWOԥUL�DúNDU�ROXQDUVD�
ԥODYԥ� RODUDT� [ԥVWԥQLQ� J|UPԥ� Yԥ� HúLWPԥVL�P�D\LQԥ� ROXQPDOÕGÕU�� *|]� DQRPDOL\DODUÕQÕ� DúNDU� HWPԥN� �o�Q� XúD÷ÕQ�
LúÕ÷D�UHDNVL\DVÕQÕ�\R[ODPDT��P�PN�Q�ROGXTGD�YL]RPHWUL\D��ELRPLNURVNRSL\D��RIWDOPRVNRSL\D��2.7�Yԥ�HKWL\DF
GX\XOGXTGD� GLJԥU� P�D\LQԥOԥUL� DSDUPDT� OD]ÕPGÕU�� (úLWPԥQL� P�D\LQԥ� HWPԥN� �o�Q� %HUD��:HEHU�� 5LQQH� WHVWOԥUL�
DXGLRPHWUL\D�Yԥ�GLJԥU�P�D\LQԥ��VXOODUÕ�RWRULQRORULQTRORT�WԥUԥ¿QGԥQ�DSDUÕOPDOÕGÕU��'LJԥU�RUTDQ�Yԥ�VLVWHPOԥUGԥNL�
DQRPDOL\DODUÕ�DúNDU�HWPԥN��o�Q�860��UHQWJHQ���.7��057�Yԥ�GLJԥU�P�D\LQԥ��VXOODUÕ�DSDUÕOPDOÕGÕU�

3UHQDWDO� XOWUDVԥV�P�D\LQԥOԥUL� ]DPDQÕ� ELUWԥUԥÀL� GRGDT� Yԥ� GDPDT� \DUÕ÷Õ� LOԥ� DúD÷ÕGDNÕ� ԥODPԥWOԥU� ELUOLNGԥ� UDVW�
JԥOLQԥUVԥ��*ROGHQKDU�VLQGURPXQD�ú�EKԥ�\DUDQPDOÕGÕU�>��@�

ඵ )DVLDO�DVLPPHWUL\D�
ඵ 8QLODWHUDO�RUELWDO�DQRPDOL\D�
ඵ 4XODT�DQRUPDOOÕTODUÕ��SUH�DXULTXO\DU�GԥUL�TDWODQWÕODUÕ�
ඵ 5HWURTQDWL\D��PLNURTQDWL\D
'LIIHUHQVLDO�GLDTQR]
*ROGHQKDU�VLQGURPXQXQ�DúD÷ÕGDNÕ�[ԥVWԥOLNOԥUOԥ�GLIIHUHQVLDO�GLDTQRVWLNDVÕ�DSDUÕOPDOÕGÕU�
ඵ %UD[LR�RWR�UHQDO� VLQGURP� �%25�� ±� P�[WԥOLI� PԥQúԥOL� NDUOÕT�� SUHDXULTXO\DU� GԥUL� TDWODQWÕODUÕ�� TXODT

DQRPDOL\DODUÕ��RUWD�Yԥ�GD[LOL�TXODTGD�PDOIRUPDVL\DODU��J|]\DúÕ�NDQDOÕQÕQ�VWHQR]X��TԥOVԥPԥ�T|YV��NLVWDODUÕ�
Yԥ�¿VWXODODUÕ��UHQDO�GLVSOD]L\D�NLPL�NOLQLN�ԥODPԥWOԥU�Wԥ]DK�U�HGLOLU�>������@�

ඵ &+$5*(�DVVRVLDVL\DVÕ� �FRORERPD��KHDUW�GLVHDVH��DWUHVLD�FKRDQDH��UHWDUGHG�JURZWK�DQG�GHYHORSPHQW��
JHQLWDO�DQRPDOLHV��HDU�DQRPDOLHV��KHDULQJ�ORVV��>������@�

ඵ 7UHDFKHU�&ROOLQV� Yԥ� \D� )UDQVFKHWWL� VLQGURPX� �PDQGLEXORIDVLDO� GLVRVWR]�� ±� WLSLN� ¿]LNL� [�VXVL\\ԥWOԥUL�
DúD÷Õ� PDLOL� J|]OԥU�� HúLWPԥ� TDELOL\\ԥWLQLQ� ROPDPDVÕ�� �]� V�P�NOԥULQLQ�� [�VXVLOԥ� DOPDFÕT� V�P�\�Q�Q
KLSRSOD]L\DVÕ�� FLGGL� PLNURTQDWL\D�� SDOSHEUDO� ¿VVXUDODU�� NRORERPD�� DOW� TDSD÷ÕQ� ODWHUDO� KLVVԥVLQLQ
VDOODQPDVÕ��PLNURWL\D��DQRWL\D��>������@

ඵ 7RZQHV�%URFNV�VLQGURPX�±�E|\UԥN�DQRPDOL\DODUÕ��TXODT�DQRPDOL\DODUÕ��SHUIRUDVL\D�ROXQPDPÕú�DQXV��EDú
EDUPDT�PDOIRUPDVL\DODUÕ�LOԥ�[DUDNWHUL]ԥ�ROXQXU�>������@�

0�DOLFԥVL
*ROGHQKDU�VLQGURPX�DQDGDQJԥOPԥ�LQNLúDI�T�VXUX�ROGX÷X��o�Q�P�DOLFԥVL�\DOQÕ]�VLPSWRPDWLN�DSDUÕOÕU��(SLEXOEDU�

GHUPRLG�DVLPSWRPDWLN�RODUVD��FԥUUDKL�P�DOLFԥ\ԥ�HKWL\DF�GX\XOPXU��'HUPRLG�W|UԥPԥ�DVWLTPDWL]P�\DUDGDUVD��H\QԥN�
NRUUHNVL\DVÕ� Wԥ\LQ� ROXQXU��ԤJԥU� GHUPRLG� W|UԥPԥ� E|\�N� Yԥ� VLPSWRPDWLN� ROXE�� TDSDT� KԥUԥNԥWLQGԥ�PԥKGXGL\\ԥW�
\DUDGDUVD��PԥUNԥ]L�J|UPԥ�R[XQXQ�REVWUXNVL\DVÕQD�VԥEԥE�RODUVD��HUNԥQ�FԥUUDKL�P�GD[LOԥ�LOԥ�DUDGDQ�J|W�U�OPԥOLGLU�
/LSRGHUPRLG� DGԥWԥQ� DVLPSWRPDWLN� ROGX÷X� �o�Q� FԥUUDKL� P�DOLFԥ\ԥ� HKWL\DF� GX\XOPXU�� ODNLQ� GDKD� JHQLú�
VLPSWRPDWLND\D�PDOLN�RODQ�Yԥ�NRVPHWLN�GHIHNW�\DUDGDQ�OLSRGHUPRLGOԥUL�FԥUUDKL��VXOOD�J|W�UPԥN�RODU�>�����������@�
&ԥUUDKL��VXOOD�J|W�U�OP�ú�GHUPRLG�NLVWD�Yԥ� OLSRGHUPRLGOԥU� ODERUDWRUL\D\D�KLVWRORML�P�D\LQԥ\ԥ�J|QGԥULOPԥOLGLU��
%DúGD��TXODTGD�Yԥ��]Gԥ�RODQ�GLJԥU�DQRPDOL\DODU�GD�NRVPHWLN�FԥUUDKL\\ԥ��VXOX�LOԥ�DUDGDQ�TDOGÕUÕOÕU�>��@�

Ԥ'Ԥ%ø<<$7�
�� *RUOLQ� 5�� -�� ,QWHUQDWLRQDO� &UDQLRIDFLDO� ,QVWLWXWH��$PHULFDQ�$FDGHP\� RI� 3HGLDWULFV� ��� 7KH� -RXUQDO� RI�

3HGLDWULFV���������������������KWWS���ZZZ�FUDQLRIDFLDO�QHW�V\QGURPHV�JROGHQKDU
�� *UDEE�:&��7KH�¿UVW�DQG�VHFRQG�EUDFKLDO�DUFK�V\QGURPH����3ODVW��5HFRQVWUXFW��6XUJ���������Y�����S��������
�� *ROGHQKDU�0��$VVRFLDWLRQV�PDOIRUPDWLYHV�GH�,¶RHLO�HW�GH�,¶RUHLOOH��HQ�SDUWLFXOLHU�OH�V\QGURPH�GHUPRwGH�

HSLEXOEDLUH�DSSHQGLFHV�DXULFXODLUHV�¿VWXOD�DXULV�FRQJHQLWD�HW�VHV�UHODWLRQV�DYHF�OD�G\VRVWRVH�PDQGLEXOR�
IDFLDOH����-RXUQDO�GH�JpQpWLTXH�KXPDLQH��*HQqYH��������Y����S���������

�� +HPLIDFLDO�0LFURVRPLD��2QOLQH�0HQGHOLDQ�,QKHULWDQFH�LQ�0DQ��20,0�
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�� 5LGOH\�5���0XNHUML� 6K��8QLYHUVLW\� RI�7H[DV�0HGLFDO� %UDQFK��'HSDUWPHQW� RI�2WRODU\QJRORJ\��*UDQG�
5RXQGV�3UHVHQWDWLRQ��6HSWHPEHU����������

�� $UDQHWD�0�5��� 0RRUH� &�$��� 2OQH\� 5�6�� HW� DO�� *ROGHQKDU� V\QGURPH� DPRQJ� LQIDQWV� ERUQ� LQ� PLOLWDU\�
KRVSLWDOV�WR�*XOI�:DU�YHWHUDQV����7HUDWRORJ\��������Y���������S����±���

�� 7DVVH�&���%RKULQJHU�6���)LVFKHU�6��HW�DO��2FXOR�DXULFXOR�YHUWHEUDO�VSHFWUXP��2$96���FOLQLFDO�HYDOXDWL�RQ�
DQG�VHYHULW\�VFRULQJ�RI����SDWLHQWV�DQG�SURSRVDO�IRU�D�QHZ�FODVVL¿FDWLRQ����(XU��-��0HG��*HQHW���������Y����
S���������

�� 9LQD\�&���5HGG\�5�6���8ORRSL�.�6��HW�DO��&UDQLRIDFLDO�IHDWXUHV�LQ�*ROGHQKDU�V\QGURPH����-��,QGLDQ�6RF�
3HGRG��3UHY��'HQW���������Y�����S���������

�� *ROGHQKDU�6\QGURPH�±�&DXVHV��6\PSWRPV�DQG�7UHDWPHQWV�KWWS���ZZZ�EX]]OH�FRP�DUWLFOHV�JROGHQKDU�
V\QGURPH�FDXVHV�V\PSWRPV�DQG�WUHDWPHQWV�KWPO

��� 7RXOLDWRX�9���)U\VVLUD�+���0DYURX�$��HW�DO��&OLQLFDO�PDQLIHVWDWLRQV�LQ����*UHHN�SDWLHQWV�ZLWK�*ROGHQKDU�
V\QGURPH��*HQHW��&RXQV���������Y��������S����±����

��� 5ROOQLFN�%�5���.D\H�&�,���1DJDWRVKL�.��HW�DO��2FXORDXULFXORYHUWHEUDO�G\VSODVLD�DQG�YDULDQWV��SKHQRW\SLF
FKDUDFWHULVWLFV�RI�����SDWLHQWV����$P��-��0HG��*HQHW���������Y�����S���������

��� ɋɢɧɞɪɨɦ�Ƚɨɥɞɟɧɯɚɪɚ��+(//3�ɫɢɧɞɪɨɦ��KWWS���PHGXQLYHU�FRP�0HGLFDO�$NXVKHUVWYR������
��� $ODPDWL�$��*ROGHQKDU�V\QGURPH�±�SLFWXUHV��V\PSWRPV��GHIRUPLWLHV��WUHDWPHQW��KWWS���V\QGURPHVSHGLD�

FRP�JROGHQKDU�V\QGURPH�SLFWXUHV�V\PSWRPV�WUHDWPHQW�KWPO
��� 6KDUPD�1��3DVVL�6��*ROGHQKDU�V\QGURPH����,QGLDQ�-��'HQW��5HV���������Y��������S������
��� 6PLWK�'�:��)DFLR�DXULFXOR�YHUWHEUDO�VSHFWUXP��,Q��5HFRJQL]DEOH�3DWWHUQV�RI�+XPDQ�0DOIRUPDWLRQ���WK

HG��3KLODGHOSKLD��:%�6DXQGHUV��������S���������
��� -RQHV�.�/�6PLWK¶V�5HFRJQL]DEOH�3DWWHUQV�RI�+XPDQ�0DOIRUPDWLRQ���WK�(GLWLRQ��������S�����������
��� %DUDLVWHU�0���:LQWHU�5�0��&RORU�$WODV�RI�&RQJHQLWDO�0DOIRUPDWLRQ�6\QGURPHV���VW�(GLWLRQ��������S����

����KWWS���ZZZ�SHGEDVH�RUJ�J�JROGHQKDU�V\QGURPH�
��� $PHULFDQ�$FDGHP\�RI�2SKWKDOPRORJ\����3HGLDWULF�2SKWKDOPRORJ\�DQG�6WUDELVPXV��&KDSWHU�����2FXODU�

DQG�3HULRFXODU�7XPRUV�LQ�&KLOGKRRG��&\VWLF�OHVLRQV�S�����
��� 6KLHOGV�&�/���6KLHOGV�-�$��7XPRUV�RI�WKH�&RQMXQFWLYD�DQG�&RUQHD����'XDQH¶V�&OLQLFDO�2SKWKDOPRORJ\�

FKDSWHU�����FRQJHQLWDO�OHVLRQV�
��� 2¶'Z\HU�3�$���$NRYD�<�$��7HPHO�*|]�+DVWDOÕNODUÕ��������LNLQFL�EDVNÕ���NÕVÕP����V�����
��� <DQRII�0���'XNHU�-�6��&RQJHQLWDO�$EQRUPDOLWLHV��&RQJHQLWDO�&RUQHDO�$QRPDOLHV����2SKWKDOPRORJ\���UG�

(GLWLRQ��VHFWLRQ�����FKDSWHU�����
��� 6KDUPD� -�.��� 3LSSDO� 6�.���5DJKXYDQVKL� 6�.��*ROGHQKDU�*RO\Q¶V� V\QGURPH��&DVH� UHSRUW�� ��� ,QGLHQ� -�

2WRODULQJRORJ\��+HDG�1HFN�6XUJHU\��������Y�����S��������
��� 0DUJROLV�6���$OHNVLF�6���&KDUOHV�1��HW�DO��5HWLQDO�DQG�RSWLF�QHUYH�¿QGLQJV�LQ�*ROGHQKDU�*RUOLQ�V\QGURPH�

���2SKWKDOPRORJ\��������Y�����S�����������
��� 5RVD�5�)���'DOO¶DJQRO�/���=HQ�3�5��HW�DO��2FXOR�XULFXOR�YHUWHEUDO�VSHFWUXP�DQG�FDUGLDF�PDOIRUPDWLRQV��

5HY�$VVRF�0HG�%UDV��������Y�����S�������
��� 9ROSH�3���*HQWLOH�0��7KUHH�GLPHQVLRQDO�GLDJQRVLV�RI�*ROGHQKDU�V\QGURPH����8OWUDVRXQG�2EVWHW�J\QHFRO��

������Y�����S���������
��� *RUOLQ�5�-��� -XH�.�/��� -DFREVHQ�9�� HW� DO��2FXOR�DXULFXOR�YHUWHEUDO�G\VSODVLD� ��� -��3HGLDGWU�������Y����

S���������
��� &RKHQ�0���%HYHUO\�5���&HOLD�ø��HW�DO��2FXORDXULFXORYHUWHEUDO�6SHFWUXP��$Q�8SGDWHG�&ULWLTXH����7KH�&OHIW�

3DODWH�&UDQLRIDFLDO�-RXUQDO��Y���1���S���������
��� 0DUV]DáHN� %���:yMFLFNL� 3��� .REXV� .�� HW� DO�� &OLQLFDO� IHDWXUHV�� WUHDWPHQW� DQG� JHQHWLF� EDFNJURXQG� RI�

7UHDFKHU�&ROOLQV�V\QGURPH����-RXUQDO�RI�DSSOLHG�JHQHWLFV��������Y���������S����±����
��� 0DUWHOOL�+��-U���0LUDQGD�57��)HUQDQGHV�&0��%RQDQ�35��3DUDQDLED�/0��*UDQHU�(��&ROHWWD�5'��*ROGHQKDU�

V\QGURPH��FOLQLFDO�IHDWXUHV�ZLWK�RURIDFLDO�HPSKDVLV����-��$SSO��2UDO��6FL���������Y�����S���������
��� /DFKLHZLF]�$�0���+RGJH�&��7RZQHV�%URFNV�V\QGURPH��125'�*XLGH�WR�5DUH�'LVRUGHUV��3KLODGHOSKLD�

3$��/LSSLQFRWW�:LOOLDPV�	�:LONLQV�������
��� 6KLHOGV�-�$���/DLEVRQ�3�5���$XJVEXUJHU�-�-��&HQWUDO�FRUQHDO�GHUPRLG��$�FOLQLFRSDWKRORJLF�FRUUHODWLRQ�DQG�

UHYLHZ�RI�WKH�OLWHUDWXUH����&DQ��-��2SKWKDOPRO���������Y�����S����
��� �6FRWW� -�$���7DQ�'�7��7KHUDSHXWLF� ODPHOODU�NHUDWRSODVW\� IRU� OLPEDO�GHUPRLGV� ���2SKWKDOPRORJ\�������

Y������S������
��� :DUVFKDXVN\� 6��� .D\� -�%��� %XFKPDQ� 6�� +HDOWK�UHODWHG� TXDOLW\� RI� OLIH� LQ� FKLOGUHQ� ZLWK� FUDQLRIDFLDO�

DQRPDOLHV����3ODVW��5HFRQVWU��6XUJ���������Y������S���������
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Ƚɚɲɢɦɨɜɚ�ɇ�Ɏ���Ɂɚɦɚɧɨɜɚ�$�2�

ɋɂɇȾɊɈɆ�ȽɈɅȾȿɇɏȺɊȺ�ɂ�ȿȽɈ�ɄɅɂɇɂɑȿɋɄɂȿ�ɉɊɈəȼɅȿɇɂə��ɈȻɁɈɊ
ɅɂɌȿɊȺɌɍɊɕ��

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

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɢɧɞɪɨɦ�Ƚɨɥɞɟɧɯɚɪɚ��ɨɤɭɥɨ�ɚɭɪɢɤɭɥɨ�ɜɟɪɬɟɛɪɚɥɶɧɵɣ�ɫɢɧɞɪɨɦ��ɷɩɢɛɭɥɶɛɚɪɧɵɣ�ɞɟɪ-
ɦɨɢɞ��ɥɢɩɨɞɟɪɦɨɢɞ

ɊȿɁɘɆȿ

ɋɢɧɞɪɨɦ�Ƚɨɥɞɟɧɯɚɪɚ�ɹɜɥɹɟɬɫɹ�ɜɪɨɠɞɟɧɧɨɣ�ɤɨɦɩɥɟɤɫɧɨɣ�ɚɧɨɦɚɥɢɟɣ�ɪɚɡɜɢɬɢɹ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ�ɚɧɨ�
ɦɚɥɢɹɦɢ�ɝɥɚɡ��ɭɲɟɣ�ɢ�ɩɨɡɜɨɧɨɱɧɢɤɚ��ɋɢɧɞɪɨɦ�Ƚɨɥɞɟɧɯɚɪɚ�ɛɵɥ�ɜɩɟɪɜɵɟ�ɨɩɢɫɚɧ�ɚɦɟɪɢɤɚɧɫɤɢɦ�ɨɮɬɚɥɶɦɨɥɨ�
ɝɨɦ�0DXULFH�*ROGHQKDU��������������ɑɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɫɨɫɬɚɜɥɹɟɬ���ɧɚ�����������ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ɗɬɢ�
ɨɥɨɝɢɹ�ɞɨ�ɤɨɧɰɚ�ɧɟ�ɢɡɭɱɟɧɚ��ȼɨɡɧɢɤɧɨɜɟɧɢɟ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɫɜɹɡɵɜɚɸɬ�ɫ�ɚɧɨɦɚɥɶɧɵɦ�ɪɚɡɜɢɬɢɟɦ�ɩɟɪɜɨɣ�
ɢ�ɜɬɨɪɨɣ�ɠɚɛɟɪɧɵɯ�ɞɭɝ�ɜ�ɷɦɛɪɢɨɧɚɥɶɧɨɦ�ɩɟɪɢɨɞɟ��Ƚɥɚɡɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�ɫɢɧɞɪɨɦɚ�Ƚɨɥɞɟɧɯɚɪɚ�ɜɤɥɸɱɚɸɬ�
ɷɩɢɛɭɥɶɛɚɪɧɵɣ�ɞɟɪɦɨɢɞ��ɥɢɩɨɞɟɪɦɨɢɞ��ɩɬɨɡ��ɧɚɪɭɲɟɧɢɹ�ɩɨɞɜɢɠɧɨɫɬɢ�ɝɥɚɡɧɨɝɨ�ɹɛɥɨɤɚ��ɤɨɫɨɝɥɚɡɢɟ��ɚɧɨɦɚ�
ɥɢɢ� ɞɪɟɧɚɠɧɨɣ� ɫɢɫɬɟɦɵ� ɝɥɚɡɚ�� ɛɥɟɮɚɪɨɮɢɦɨɡ��ɦɢɤɪɨɮɬɚɥɶɦɢɹ�� ɚɧɨɮɬɚɥɶɦɢɹ�� ɨɝɪɚɧɢɱɟɧɢɟ� ɩɨɞɜɢɠɧɨɫɬɢ
ɜɟɤ��ɤɨɥɨɛɨɦɚ�ɜɟɤ��Ɍɚɤɠɟ�ɜɫɬɪɟɱɚɸɬɫɹ�ɚɧɨɦɚɥɢɢ�ɭɲɟɣ��ɩɨɡɜɨɧɨɱɧɢɤɚ�ɢ�ɞɪɭɝɢɯ�ɜɧɭɬɪɟɧɧɢɯ�ɨɪɝɚɧɨɜ�ɢ�ɫɢ�
ɫɬɟɦ��Ⱦɢɚɝɧɨɡ�ɫɬɚɜɢɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɥɢɧɢɱɟɫɤɢɯ�ɫɢɦɩɬɨɦɨɜ�ɧɚɛɥɸɞɚɟɦɵɯ��ɩɪɢ�ɨɫɦɨɬɪɟ�ɩɚɰɢɟɧɬɚ��ȼ�ɫɜɹɡɢ
ɫ�ɬɟɦ��ɱɬɨ�ɞɚɧɧɵɣ�ɫɢɧɞɪɨɦ�ɹɜɥɹɟɬɫɹ�ɜɪɨɠɞɟɧɧɵɦ�ɩɨɪɨɤɨɦ�ɪɚɡɜɢɬɢɹ�ɥɟɱɟɧɢɟ�ɨɫɬɚɟɬɫɹ�ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɢɦ

*DVKLPRYD�1�)���=DPDQRYD�$�2�

*2/'(1+$5�6<1'520(�$1'�&/,1,&$/�)($785(6��/,7(5$785(
5(9,(:�

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

.H\�ZRUGV��*ROGHQKDU¶V�V\QGURPH��RFXOR�DXULFXOR�YHUWHEUDO�V\QGURPH��HSLEXOEDU�GHUPRLG��OLSRGHUPRLG

6800$5<
*ROGHQKDU�V\QGURPH�LV�FRPSOH[�FRQJHQLWDO�DQRPDO\�ZKLFK�LV�FKDUDFWHUL]HG�E\�H\H��HDU�DQG�VSLQDO�DQRPDOLHV�

*ROGHQKDU� V\QGURPH�ZDV� ¿UVW� GHVFULEHG� E\�$PHULFDQ� RSKWKDOPRORJLVW�0DXULFH� *ROGHQKDU� ������������� 7KH�
IUHTXHQF\� RI� RFFXUHQFH� LV� �� SHU� ����� ����� LQIDQWV�� 7KH� FDXVH� RI� *ROGHQKDU� 6\QGURPH� LV� PRVWO\� XQNQRZQ�
7KHUH�LV�DQ�DEQRUPDO�¿UVW�RU�VHFRQG�EUDQFKLDO�DUFK�GHYHORSPHQW��$OWKRXJK�PRVW�FDVHV�RI�*ROGHQKDU�6\QGURPH�
RFFXU�VSRUDGLFDOO\��DXWRVRPDO�UHFHVVLYH�DQG�GRPLQDQW� LQKHULWDQFH�DUH�GHVFULEHG�LQ� OLWHUDWXUH��'XULQJ�JROGHQKDU�
V\QGURPH�H\H�GLVRUGHUV�OLNH�HSLEXOEDU�GHUPRLG��OLSRGHUPRLG��SWRVLV��PRWLOLW\�GLVRUGHUV��VWUDELVPXV��DQRSKWDOPLD��
PLFURSKWDOPLD�� H\HOLG� PRELOLW\� GLVRUGHUV�� DQG� FRORERPD� DUH� EHLQJ� REVHUYHG�� 0RUHRYHU� ZH� FDQ� DOVR� REVHUYH
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