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øQVWLWXWX��5XVL\D�)HGHUDVL\DVÕ��0RVNYD�úΩKΩUL

$oDU�V|]OԥU��KHUSHWLN�NHUDWLWOΩU��LQWHUIHURQXQ�LQGXNWRUODUÕ��DNWLSRO��DVLNORYLU

6RQ�G|YUOԥUGԥ�RIWDOPRORJL\DGD�VLWRNLQOԥULQ��67��LQIHNVLRQ��DXWRLPPXQ��DOOHUJLN�[ԥVWԥOLNOԥUGԥ�Yԥ�V�UROX�LQWHQVLY�
|\UԥQLOPԥNGԥGLU��

.LoLN�PROHNXOOX�]�ODOL�WԥQ]LPOԥ\LFL�PDGGԥOԥU�RODQ�67�OԥU�K�FH\UԥOԥU�WԥUԥ¿QGԥQ�KDVLO�HGLOPԥNOԥ�RQODUÕQ�IXQNVLRQDO�
DNWLYOL\LQL�PRGXOODúGÕUÕU��67�OԥULQ�VSHVL¿N�K�FH\Uԥ�PHPEUDQ�UHVHSWRUX�LOԥ�ELUOԥúPԥVLQGԥQ�VRQUD�VLTQDOODU�K�FH\Uԥ�
VԥWKLQGԥQ��VLWRSOD]PDWLN�VWUXNWXUODUD��RUDGDQ�Q�Yԥ\ԥ�|W�U�O�U�Yԥ�EXQXQOD�GD�P�YD¿T�JHQOԥULQ�PRGXODVL\DVÕ�EDú�
YHULU��%X�LVԥ�K�FH\UԥOԥU�WԥUԥ¿QGԥQ�\HQL�]�ODOODUÕQ�DNWLYOԥúPLú�±�JHQ�PԥKVXOODUÕQÕQ�KDVLO�HGLOPԥVLQԥ�JԥWLULE�oÕ[DUÕU��
*|UPԥ�RUTDQÕQ�SDWDORJL\DODUÕQGD�P�K�P�URO�R\QD\DQ�LOWLKDE|Q��67�OԥUGԥQ�ELUL�Gԥ�LQWHUOH\NLQ±���ø/±���GÕU�

%LU� VÕUD� YLUXV� LQIHNVL\DODUÕ� ±� DGHQRYLUXV�� VLWRPHTDORYLUXV�� UHVSLUDWRU� NDWDUDO� YLUXV�� R� F�POԥGԥQ� KHUSHWLN�
NHUDWLWOԥUGԥ� �+.�� NRQ\XQNWLYD� Yԥ� EX\QX]� TLúDQÕQ� HSWHOLDO� K�FH\UԥOԥULQGԥ� ø/±��QÕQ� VԥYL\\ԥVL� \�NVԥOLU�� 2QXQ�
VԥYL\\ԥVLQLQ�\�NVԥOPԥVL�KԥPoLQLQ�EX\QX]�TLúDQÕQ�GHJHQHUDVL\DVÕ��HQGRWHOLDO�K�FH\UԥOԥULQ�LWJLVL�LOԥ�Gԥ�P�úD\LԥW�
ROXQXU��>�@��%XQXQOD�GD�EHOԥ�TԥQDԥWԥ�JԥOPԥN�RODU�NL��ø/±��YLUXV�LQIHNVL\DVÕQÕQ�UHDNWLYDVL\DVÕQGD��LOWLKDEL�SURVHVLQ�
JHGLúLQGԥ�Yԥ�LQNLúDIÕQGD�P�K�P�URO�R\QD\ÕU��ø/±��LQWHUIHURQXQ��ø)1�QLQ��YLUXV�ԥOH\KLQԥ�PH[DQL]PLQGԥ�ԥKԥPL\\ԥW�
GDúÕ\DQ�ROLTRDGHQLODGVLQWHWD]DQÕQ�DNWLYOL\LQL�LQKLELVL\D�HGLU��ø/±��KԥPoLQLQ�LPPXQRORML�12���VLQWHWD]DQÕ�LQGXNVL\D�
HGԥQ�67�OԥUGԥQGLU��%X�IHUPHQW�LVԥ�12�KDVLO�HGLU��6RQXQFX�GD�|]�Q|YEԥVLQGԥ�VԥUEԥVW�UDGLNDOODUD�oHYULOLU��6ԥUEԥVW�
UDGLNDOODU� LVԥ� SDWRORML� HIIHNWL� LQGXNVL\D� HWPԥNOԥ� TODXFRPD�� UHWLQRSDWL\D�� VHQLO� PDNXODGLVWUR¿\DODU�� PLRSL\D��
NDWDUDNWD��XYHLW�NLPL�[ԥVWԥOLNOԥULQ�LQNLúDIÕQD�JԥWLULE�oÕ[DUÕU�>�@��1RUPDGD�ø/±��QÕQ�VԥYL\\ԥVL�VD÷ODP�úԥ[VOԥULQ�TDQ�
]ԥUGDEÕQGD�Yԥ�ELRORML�P�KLWOԥUGԥ����SNT�PO�±GԥQ�\�NVԥN�ROPXU�

7ԥGTLTDWÕQ�PԥTVԥGL�
6ԥWKL�IRUPDOÕ�+.�OÕ�[ԥVWԥOԥUGԥ�DNWLSROXQ�Yԥ�DVLNORYLULQ��$69�����OL�PԥOKԥPLQLQ�PRQRWHUDSL\D��VXOX�LOԥ�WԥWELTL�

]DPDQÕ�RQODUÕQ�ø/���±QÕQ�PLTGDUÕQD�WԥVLULQL�|\UԥQPԥN�
0DWHULDOODU�Yԥ�PHWRGODU��
.RQ\XQNWLYD�\X\XQWXVXQGD�ø/±��QÕQ�VԥYL\\ԥVLQLQ�Wԥ\LQL�VԥUW�ID]DOÕ�LPPXQRIHUPHQWDWLY�PHWRGOD�DSDUÕOPÕúGÕ��

5HDJHQW�GԥVWL�RODUDT�3UR�&RQ�222��´3URWHLQ�NRQWXUX³��6DQNW�±�3HWHUEXUT�LVWLIDGԥ�HGLOPLúGLU��
6ԥWKL�IRUPDOÕ�+.�OÕ�[ԥVWԥOԥULQ�����QԥIԥU��NRQ\XQNWLYD�\X\XQWXVXQGD�P�DOLFԥGԥQ�ԥYYԥO��HOԥFԥ�Gԥ�P�DOLFԥQLQ�

�����������������FL�J�Q��Yԥ�NOLQLNL�VD÷DOPD�G|YU�QGԥ�|\UԥQLOPLúGLU��ԤVDV�TUXSD�±�DNWLSROOD�����[ԥVWԥ���P�TD\LVԥ�
TUXSXQD�$69�QLQ����OL�PԥOKԥPL�LOԥ�����[ԥVWԥ��PRQRWHUDSL\D��VXOX�LOԥ�P�DOLFԥ�ROXQDQ�[ԥVWԥOԥU�GD[LO�HGLOPLúGLU��
1ԥ]DUԥW�TUXSXQX����QԥIԥUGԥQ�����J|]��LEDUԥW�SUDNWLN�VD÷ODP�N|Q�OO�OԥU�WԥúNLO�HWPLúGLU��KDQVÕ�NL��EXQODUD�DNWLSRO�
LQVWLO\DVL\D�úԥNOLQGԥ�WԥWELT�ROXQPXúGXU��6D÷ODP�N|Q�OO�OԥUGԥ�WԥGTLTDW����J�Q�P�GGԥWLQGԥ�DSDUÕOPÕúGÕU��

;ԥVWԥOԥULQ� DNWLSROOD� P�DOLFԥVL� VXENRQ\XQNWLYDO�� SDUDEXOEDU� LQ\HNVL\D� �[ԥVWԥOL\LQ� D÷ÕUOÕT� GԥUԥFԥVLQGԥQ� DVÕOÕ�
RODUDT�KԥIWԥGԥ�����GԥIԥ�VXENRQ\XNWLYDO�Yԥ�\D�SDUDEXOEDU�LQ\HNVL\D�úԥNOLQGԥ��Yԥ�GDPFÕ�úԥNOLQGԥ����GDPFÕGDQ�J�QGԥ�
����GԥIԥ��DSDUÕOPÕúGÕU�

6D÷ODP�N|Q�OO�OԥU�DNWLSROX�J�QGԥ�����GԥIԥ�ROPDTOD�GDPFÕ�úԥNOLQGԥ�LVWLIDGԥ�HWPLúGLOԥU��0RQRWHUDSL\D��VXOX�LOԥ�
P�DOLFԥ�ROXQDQ�[ԥVWԥOԥUԥ�P�DOLFԥQLQ�JHGLúL�ER\X�\DOQÕ]�ELU�QHoԥ�GԥIԥ�PLGULDWLN�GDPÕ]GÕUÕOPÕúGÕU��;ԥVWԥOԥULQ�KDPÕVÕQD�
NOLQLNL�VD÷DOPDGDQ������J�Q�VRQUD�Yԥ�VD÷ODP�N|Q�OO�OԥUԥ�DNWLSRO���GDPFÕGDQ���GԥIԥ�ROPDTOD�GDPÕ]GÕUÕOPÕúGÕU�

ԤVDV� TUXSOD�� Qԥ]DUԥW� Yԥ� \R[ODPD� TUXSODUÕ� DUDVÕQGD� DOÕQDQ� NԥPL\\ԥW� J|VWԥULFLOԥULQL� P�TD\LVԥ� HWPԥN� �o�Q�
8�8LONRNVRQ��0DQQD�8LWQL��Yԥ�8LONRNVRQXQ�7�F�W�PH\DUÕQGDQ��NH\¿\\ԥW�J|VWԥULFLOԥULQL�P�TD\LVԥ�HWPԥN��o�Q�LVԥ�
3LUVRQXQ�PH\DUÕQGDQ�LVWLIDGԥ�ROXQPXúGXU�

$OÕQPÕú�QԥWLFԥOԥU�Yԥ�P�]DNLUԥ�
+D]ÕUNÕ�WԥGTLTDWGD�ԥVDV�TUXSD�GD[LO�RODQ�[ԥVWԥOԥUGԥ�ø/±��QÕQ�PLTGDUÕ�P�DOLFԥQLQ�JHGLúL�ER\X�D]DOPD÷D�PH\LOOL�

ROPXúGXU��0�DOLFԥGԥQ�ԥYYԥO�EX�TUXSGD�ø/±��QÕQ�PLTGDUÕ�\�NVԥN�\ԥQL�������������SNT�PO��3X��������ROPXúGXU��
0�DOLFԥQLQ���FL�J�Q��RQXQ�VԥYL\\ԥVL�D]DODUDT��������������SNT�PO�ROPXúGXU��ԤVDV�TUXSGD�P�DOLFԥQLQ���FL�J�Q��
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ø/±��QÕQ�PLTGDUÕ������������SNT�PO��3WX�������P�DOLFԥQLQ���F��J�Q��LVԥ�[ԥVWԥOԥUGԥ�EX�J|VWԥULFLGԥ�D]DOPD�GDYDP�
HWPLú�Yԥ�RQXQ�PLTGDUÕ� �����������SNT�PO�3WX�������ROPXúGXU��+ԥPLQ�TUXSGD� DNWLSROOD�P�DOLFԥQLQ���FL� J�Q��
ø/±��QÕQ�PLTGDUÕQGD�D]DOPD������������SNT�PO��3WX������GDYDP�HWPLúGLU��0�DOLFԥQLQ���FL�Yԥ�\D����FX�J�Q��EX�
TUXSGD�ø/±��QÕQ�PLTGDUÕ�D]DODUDT���������SNT�PO��3WX�������KԥGGLQԥ�oDWPÕúGÕU��>�@

�.OLQLNL�VD÷DOPD�G|YU�QGԥ�Gԥ�DNWLSROOD�PRQRWHUDSL\D�P�DOLFԥ�ROXQDQ�[ԥVWԥOԥUGԥ�EX�67�QLQ�VԥYL\\ԥVL�D]DODUDT�
������������SNT�PO��3WX�������ROPXú�Yԥ�QRUPD�LOԥ�VWDWLVWLN�IԥUT�WԥúNLO�HWPԥPLúGLU��FԥGYԥO�����
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8LONRNVRQXQ�F�W�PH\DUÕ�LOΩ��SWBX��KHVDEODQPÕúGÕU�

%HOԥOLNOԥ��DNWLSROOD�PRQRWHUDSL\D��VXOX�LOԥ�P�DOLFԥ�ROXQDQ�VԥWKL�IRUPDOÕ�+.�OÕ�[ԥVWԥOԥUGԥ�ø/±��QÕQ�VԥYL\\ԥVL�
EDúODQ÷ÕFOD�P�TD\LVԥGԥ�D]DOPD÷D�PH\LOOL�ROPXú��NOLQLNL�VD÷DOPD�G|YU�QGԥ�RQXQ�PLTGDUÕ�QRUPDOODúDUDT�VD÷ODP�
N|Q�OO�OԥULQ�NRQ\XQNWLYD�\X\XQWXVXQGDNÕ�KԥGGԥ�oDWPÕúGÕU��

0�TD\LVԥ�TUXSXQGD�LVԥ�$69�QLQ����OL�PԥOKԥPL�LOԥ�PRQRWHUDSL\D�ROXQDQ�[ԥVWԥOԥULQ�NRQ\XQNWLYD�\X\XQWXVXQGD�
ø/±��QÕQ�VԥYL\\ԥVL�GDO÷DYDUL�Gԥ\LúPLúGLU�

%HOԥ�NL��P�DOLFԥGԥQ�ԥYYԥO�\�NVԥN�������������SNT�PO�ԥ��3WX��������EԥUDEԥU�ROPXú��P�DOLFԥQLQ�LON�����J�Q�QGԥ�
ø/±��QÕQ� VԥYL\\ԥVL� D]DOPÕú� �����������SNT�PO�� �3WX�������� VRQUDNÕ� J�QOԥULQGԥ� GHPԥN� RODU� NÕ�� H\QL� VԥYL\\ԥGԥ�
TDOPÕúGÕU��.OLQLNL� VD÷DOPD� G|YU�QGԥ� EX� UԥTԥP�QRUPDGDQ� ���� GԥIԥ� DUWÕT� ROPXúGXU��'HPԥOL��$69�LQ� WԥVLULQGԥQ�
NRQ\XQNWLYD� \X\XQWXVXQGD� ø/±��QÕQ� VԥYL\\ԥVLQGԥ� ԥKԥPL\\ԥWOL� Gԥ\LúLNOLN� P�úDKLGԥ� ROXQPDPÕúGÕU�� 0�TD\LVԥ�
TUXSXQD� GD[LO� RODQ� [ԥVWԥOԥUGԥ�� \ԥQL�$69� LOԥ�P�DOLFԥ� ROXQDQ� [ԥVWԥOԥUGԥ� NOLQLNL� VD÷DOPD�P�úDKLGԥ� ROXQPDVÕQD�
ED[PD\DUDT�ø/±��QÕQ�VԥYL\\ԥVL�QRUPDOODúPDPÕúGÕU��%X�GD�R�GHPԥNGLU�NL��K�FH\Uԥ�VԥYL\\ԥVLQGԥ� LOWLKDEL�SURVHV�
YLUXVXQ�HOLPLQDVL\DVÕQD�QLVEԥWԥQ�GDKD�X]XQ�oԥNLU��%X�GD�|]�Q|YEԥVLQGԥ�YLUXVXQ�SHUVLVWHQVL\DVÕQÕ�ԥNV�HWGLULU�
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$NWLSRO� GDPFÕ� úԥNOLQGԥ� Wԥ\LQ� HGLOPLú� VD÷ODP� N|Q�OO�OԥUGԥQ� LEDUԥW� Qԥ]DUԥW� TXUXSXQGD� ø/±��QÕQ� PLTGDUÕ�
������������SNT�PO�ԥ�EԥUDEԥU�ROPXú�Yԥ�P�úDKLGԥ�G|YU�QGԥ�RQXQ�VԥYL\\ԥVLQGԥ�GHPԥN�RODU�NL��Gԥ\LúLNOLN�TH\Gԥ�
DOÕQPDPÕúGÕU��úԥN�����

<X[DUÕGD� TH\G� ROXQGX÷X� NLPL� RIWDOPRKHUSHVLQ� SDWRJHQH]LQGԥ� 67�OԥULQ� VԥYL\\ԥVLQLQ� Wԥ\LQL� LPPXQ� VLVWHPLQ�
YDFLE� [DUDNHULVWLNDVÕ� ROXE�� RQXQ� LPPXQRSDWRJHQHWLN�PH[DQL]PLQL� GDKD� GԥULQGԥQ� GԥUN� HWPԥ\ԥ� LPNDQ� \DUDGÕU��
7ԥGTLTDWoÕODUÕQ� ¿NULQFԥ� +.�ODUÕQ� VD÷DOPDVÕ� GD÷ÕGÕFÕ� Yԥ� P�GD¿ԥHGLFL� IXQNVL\D\D� PDOLN� 67�OԥU� DUDVÕQGD� RODQ�
EDODQVGDQ�DVÕOÕGÕU��%LU�VÕUD�YLUXV�LQIHNVL\DODUÕ�]DPDQÕ�R�F�POԥGԥQ�+.�ODUGD�NRQ\XQNWLYD�Yԥ�EX\QX]�TLúDQÕQ�HSLWHOL�
K�FH\UԥOԥULQGԥ� ø/±��QÕQ� VԥYL\\ԥVL� \�NVԥOLU�� %DúTD� V|]Oԥ� J|]Gԥ� KHUSHWLN� LQIHNVL\DQLQ� UHDNWLYDVL\DVÕ� ø/±��QÕQ�
VԥYL\\ԥVLQLQ�\�NVԥOPԥVL� LOԥ�ԥODTԥOԥQGLULOԥ�ELOԥU� >�@��%�K�FH\UԥOԥULQ�SROLNORQDO�DNWLYOL\LQLQ�ԥVDV� LQGXNWRUX�RODQ��
EX� LQWHUOH\NLQ� LOWLKDEL�SURVHVOԥUGԥ� LúWLUDN�HWPԥNOԥ�EԥUDEԥU�� LQIHNVL\D�Yԥ� WUDYPDODU�]DPDQÕ�NԥVNLQ� ID]DQÕQ�J�FO��
VWLPXO\DWRUX� KHVDE� ROXQXU�� %ԥ]L� WԥGTLTDWoÕODUD� J|Uԥ� J|]� \DúÕ� PD\HVLQGԥ�P�DOLFԥGԥQ� ԥYYԥO� Yԥ� VRQUD� ø/±��QÕQ�
VԥYL\\ԥVL�Gԥ\LúPԥ\ԥ�ELOԥU� >�@��'LJԥU�TUXS� WԥGTLTDWoÕODUD�J|Uԥ� ø/±��PLTGDUÕ�TDQ�]ԥUGDEÕQGD�KԥP�VԥWKL��KԥP�Gԥ�
GԥULQ� IRUPDOÕ� [ԥVWԥOԥUGԥ� \�NVԥOLU��%XQXQ� VԥEԥEL� ø/±��QÕQ� WԥNFԥ�PRQRVLWOԥU��PDNURIDTODU� WԥUԥ¿QGԥQ� GH\LO�� KԥP�
Gԥ�7��Yԥ�%��OLPIRVLWOԥU��¿EUREODVWODU��HQGRWHOLDO�K�FH\UԥOԥU�WԥUԥ¿QGԥQ�KDVLO�ROPDVÕ�LOԥ�ED÷OÕGÕU�>�@��%ԥ]L�P�ԥOOLÀԥU�
J|VWԥUPLúOԥU�NL��[�VXVL�LOԥ�VԥWKL�IRUPDOÕ�KHUSHWLN�NHUDWLWOԥUGԥ�ø/±��QÕQ�VԥYL\\ԥVL�\�NVԥOLU�>�@��+D]ÕUNÕ�WԥGTLTDWGD�
NOLQLNL�VD÷DOPD�G|YU�QGԥ�ø/±��QÕQ�VԥYL\\ԥVLQLQ�DúD÷Õ�G�úPԥVL�EX�TUXS�WԥGTLTDWoÕODUÕQ�QԥWLFԥOԥUL�LOԥ�VԥVOԥúLU

hPXPL\\ԥWOԥ��VԥWKL�Yԥ�GԥULQ�IRUPDOÕ�+.�OÕ�[ԥVWԥOԥUGԥ�67�LQ�VԥYL\\ԥVLQLQ�P�[WԥOLI�ROPDVÕ�GLJԥU�WԥUԥIGԥQ�RQODUÕQ�
SDWRJHQH]LQLQ�P�[WԥOLÀL\LQL�J|VWԥULU�

%HOԥNL�� VRQ�G|YUOԥUGԥ�VWURPDO�NHUDWLWOԥULQ� LPPXQRSDWRJHQH]LQԥ� IԥUTOL�\DQDúPD�PH\GDQD�oÕ[PÕúGÕU��6WURPDO�
NHUDWLWOԥUԥ�7�K�FH\UԥOԥUGԥQ�DVÕOÕ�YLUXV�LQGXNVL\DHGLFL�DXWRLPPXQ�[ԥVWԥOLN�NLPL�ED[ÕOÕU�>���@

6WURPDO�NHUDWLWOԥU�]DPDQÕ�\HUOL�RODUDT�EX\QX]�TLúD�K�FH\UԥOԥUL�67�OԥU�VLQWH]�HGLUOԥU�NL��EX�GD�LOWLKDEL�SURVHVLQ�
DNWLYOL\LQL�V�UԥWԥQGLULU��6ԥWKL�IRUPDOL�+.�ODULQ�NODVVLN�IRUPDODUÕQGDQ�ELUL�Gԥ�D÷DFYDUL�NHUDWLWOԥUGLU��.OLQLNDGD�VԥWKL�
IRUPDOÕ�+.±OÕ�D÷DFYDUÕ�NHUDWLWOԥULQ�HWLRSDWRJHQH]L�P�[WԥOLI�RODQ�SVHYGR�D÷DFYDUÕ�NHUDWLWOԥUԥUGԥQ�GLIIHUHQVDVL\D�
HWPԥ\LQ�oR[�E|\�N�ԥKԥPL\\ԥWL�YDUGÕU��%X�Q|TWH\L�±�Qԥ]ԥUGԥQ�[ԥVWԥOԥUGԥ�ø/±��QÕQ�DQDOL]L�G�]J�Q�P�DOLFԥ�WDNWLNDVÕ�
VHoPԥ\ԥ�]ԥPLQ�\DUDGD�ELOԥU��

%LU�VÕUD�LOWLKDEL��DXWRLPPXQ��LQIHNVLRQ�[ԥVWԥOLNOԥUGԥ�±�R�F�POԥGԥQ�P�[WԥOLI�JHQH]OL�XYHLWOԥUGԥ�VLWRPHTDORYLUXV�
Yԥ�KHUSHWLN�HWLRORJL\DOÕ�UHWLQRSDWL\DODUGD�WUDYPD��DOOHUJL\DODUGD�PDNXORGLVWUR¿\DODULQ�SDWRJHQH]LQGԥ��\DQÕTODUGD�
ø/±��QÕQ�P�K�P�URO�R\QDGÕ÷Õ�PԥOXPGXU��%X�Q|TWH\L�Qԥ]ԥUGԥQ�DNWLSROX�QԥLQNL�YLUXV�H\QL�]DPDQGD�WR[XPDODUGD�
ø/±��QÕQ�\�NVԥOPԥVL�LOԥ�P�úD\LԥW�ROXQDQ�GLJԥU�[ԥVWԥOLNOԥUGԥ�Gԥ�WԥWELT�HWPԥN�P�PN�QG�U��

<HNXQ�
�� $NWLSRO�VԥWKL�IRUPDOÕ�+.�OÕ�[ԥVWԥOԥUGԥ�ø/±��QÕQ�VԥYL\\ԥVLQԥ�LQKLELWRU�WԥVLU�J|VWԥULU��$NWLSROOD�P�DOLFԥ�

ROXQDQ�VԥWKL�IRUPDOÕ�+.�OÕ�[ԥVWԥOԥULQ�NRQ\XQNWLYD�\X\XQWXVXQGD�P�DOLFԥGԥQ�ԥYYԥO�ø/±��QÕQ�VԥYL\\ԥVL�
\XNVԥN�ROPXú�Yԥ�NOLQLNL�VD÷DOPD�G|YU�QGԥ�EX�J|VWԥULFL�QRUPDOODúPÕúGÕU��6D÷ODP�N|Q�OO�OԥUGԥ�LVԥ�ø/±��
QÕQ�VԥYL\\ԥVL�Gԥ\LúPԥPLúGLU�

�� $VLNORYLULQ� ��� �OL� PԥOKԥPL� LOԥ� P�DOLFԥ� ROXQDQ� [ԥVWԥOԥULQ� NRQ\XQNWLYD� \X\XQWXVXQGD� ø/±��QÕQ�
VԥYL\\ԥVLQGԥ�ԥKԥPL\\ԥWOL�Gԥ\LúLNOLN�P�úDKLGԥ�ROXQPDPÕúGÕU�

+D]ÕUNL� WԥGTLTDW� EHOԥ� TԥQDԥWԥ� JԥOPԥ\ԥ� LPNDQ�YHULU� NL�� DNWLSROX�QԥLQNL��+.±OÕ� [ԥVWԥOԥUGԥ�� KԥP�Gԥ� ø/±��QÕQ�
\�NVԥOPԥVL�LOԥ�P�úD\LԥW�ROXQDQ�GLJԥU�[ԥVWԥOLNOԥUGԥ�Gԥ�Wԥ\LQ�HWPԥN�RODU�

Ԥ'Ԥ%ø<<$7

��� Ɂɚɣɰɟɜɚ�ɇ��ɋ���Ʉɚɰɧɟɥɶɫɨɧ�Ʌ�Ⱥ��ɍɜɟɢɬɵ��Ɇ���Ɇɟɞɢɰɢɧɚ������������ɫ�
��� Ʉɪɚɫɧɨɜ�Ɇ�Ɇ���ȼɨɪɨɛɶɟɜ�Ɍ�ɘ��ɉɨɥɭɞɚɧ�ɜ�ɥɟɱɟɧɢɢ�ɜɢɪɭɫɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɝɥɚɡ��ȼɟɫɬɧɢɤ�ɨɮɬɚɥɶɦɨ�

ɥɨɝɢɢ��������ɬ������ʋ���ɫ���������
��� 0ɚɪɜɚɧɨɜɚ�Ɂ�Ɋ���ɒɟɜɱɭɤ�ɇ�ȿ��ɉɪɨɞɭɤɰɢɹ�ɰɢɬɨɤɢɧɨɜ�ɢ�ɨɰɟɧɤɚ�ɬɹɠɟɫɬɢ�ɬɟɱɟɧɢɹ�ɝɟɪɩɟɬɢɱɟɫɤɢɯ�ɤɟ�

ɪɚɬɢɬɨɜ���Ⱥɤɬɭɚɥɶɧɵɟ�ɜɨɩɪɨɫɵ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɝɥɚɡ��Ɇɚɬɟɪɢɚɥɵ�ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟ�
ɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ��Ɇ���������ɫ���

��� Ɇɚɥɶɯɚɧɨɜɚ�Ɂ�Ɋ���0ɚɪɜɚɧɨɜɚ�Ɂ�Ɋ���ɒɟɜɱɭɤ�ɇ�ȿ�ɋɨɞɟɪɠɚɧɢɟ�ɂɅ��ȼ��ɂɅ��Ɍ1)�D��ɂɅ���ɜ�ɫɵɜɵɪɨɬɤɟ�
ɤɪɨɜɢ�ɛɨɥɶɧɵɯ�ɞɢɧɚɦɢɤɟ�ɪɚɡɜɢɬɢɹ�ɝɟɪɩɟɬɢɱɟɫɤɨɝɨ�ɤɟɪɚɬɢɬɚ����ɐɢɬɨɤɢɧɵ�ɢ�ɜɨɫɩɚɥɟɧɢɟ��������ɬ����
ɫ�������

��� 0ԥPPԥGRYD�9�0��+HUSHWLN�NHUDWLWOL�[ԥVWԥOԥUGԥ�NOLQLNL�LPPXQRORML�Gԥ\LúLNOLNOԥU�Yԥ�RQXQODUÕQ�NRUUHNVL\DVÕ��
7LEE�HOP��QDP����GLVV��%DNL������������VԥK��
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��� %DXHU�'���0U]XN�6���YDQ�5RRLMHQ�1��HW�DO��,QFLGHQFH�DQG�VHYHULW\�RI�KHUSHWLF�VWURPDO�NHUDWLWLV��LPSDLUHG�
E\�WKH�GHSOHWLRQ�RI�O\PSK�QRGH�PDFURSKDJHV����([S��(\H�5HV���������1���S���������

��� 9HQWXUD�$���%RQQNH�0��3HQWR[LI\OOLQH�LQÀXHQFHV�WKH�DXWRFULQH�IXQFWLRQ�RI�RUJDQ�FXOWXUHG�GRQRU�FRUQHDV�
DQG�HQKDQFHV�HQGRWKHOLDO�FHOO�VXUYLYDO����%U��-��2SKDOPRO���������Y�����1���S�����������

��� 9HUMDQV�*���5HPHLMHU�/���0RR\�&���2VWHUKDXV�$��+HUSHV�VLPSOH[�YLUXV�VSHFL¿F�7�FHOOV�LQ¿OWUDWH�WKH�FRUQHD�
RI�SDWLHQWV�ZLWK�KHUSHWLF�VWURPDO�NHUDWLWLV��QR�HYLGHQFH�IRU�DXWRUHDFWLYH�7�FHOOV����,QYHVW��2SKWKDOPRO��9LV��
6FL���������Y����1����S����������

��� ���1LHPLDOWRZVNL�0���5RXVH�%��3UHGRPLQDQFH�RI�7K�� FHOOV� LQ� RFXODU� WLVVXHV� GXULQJ�KHUSHWLF� VWURPDO�
NHUDWLWLV����-��,PPXQRO���������Y������1���S�����������

Ɇɭɫɚɟɜ�Ƚɚɥɶɛɢɧɭɪ�ɉ�ɂ���Ⱥɤɛɟɪɨɜɚ�ɋ�ɂ���Ɇɚɦɟɞɟɨɜɚ�ȼ�Ɇ���Ɍɚɡɭɥɚɯɨɜɚ�ȿ�Ȼ��

ȼɅɂəɇɂȿ�ȺɄɌɂɉɈɅ$�ɇȺ�ɉɊɈȾɍɄɐɂɘ�ɂɇɌȿɊɅȿɃɄɂɇȺ���ɍ�ȻɈɅɖɇɕɏ�
ɋ�ɉɈȼȿɊɏɇɈɋɌɇɕɆɂ�ɎɈɊɆȺɆɂ�ȽȿɊɉȿɌɂɑȿɋɄɂɏ�ɄȿɊȺɌɂɌɈȼ�

Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ�Ɇɟɞɢɰɢɧɫɤɢɣ�ɍɧɢɜɟɪɫɢɬɟɬ��ɤɚɮɟɞɪɚ�ɨɮɬɨɥɦɨɥɨɝɢɢ��ɢɧɫɬɢɬɭɬɚ�ɦɢɤɪɨɛɢɨɥɨɝɢɢ�ɢ�ɷɩɢ-
ɞɟɦɢɨɥɨɝɢɢ�ɢɦɟɧɢ�ɇ�Ɏ�Ƚɚɦɚɥɟɹ��Ɋɨɫɫɢɹ��Ɇɨɫɤɜɚ

.ɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɝɟɪɩɟɬɢɱɟɫɤɢɣ�ɤɟɪɚɬɢɬ��ɢɧɞɭɤɬɨɪ�ɢɧɬɟɪɮɟɪɨɧɚ��ɚɤɬɢɩɨɥ��ɚɰɢɤɥɨɜɢɪ

ɊȿɁɘɆȿ

ɐɟɥɶɸ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɟ�ɜɥɢɹɧɢɹ�ɚɤɬɢɩɨɥɚ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�ɢɧɬɟɪɥɟɣɤɢɧɚ�����
ɂɅ����ɭ�ɛɨɥɶɧɵɯ�ɝɟɪɩɟɬɢɱɟɫɤɢɦɢ�ɤɟɪɚɬɢɬɚɦɢ�

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ��ɋɨɞɟɪɠɚɧɢɟ�ɂɅ���ɜ�ɫɦɵɜɚɯ�ɤɨɧɴɸɧɤɬɢɜɵ�ɢɫɫɥɟɞɨɜɚɧɨ�ɭ����ɛɨɥɶɧɵɯ�ɫ�ɩɨɜɟɪɯ�
ɧɨɫɬɧɵɦɢ�ɮɨɪɦɚɦɢ�ɝɟɪɩɟɬɢɱɟɫɤɢɯ�ɤɟɪɚɬɢɬɨɜ��ȼ���ɣ�ɝɪɭɩɩɟ����ɛɨɥɶɧɵɯ�ɩɨɥɭɱɚɥɢ�ɥɨɤɚɥɶɧɨɟ�ɥɟɱɟɧɢɟ�ɚɤ�
ɬɢɩɨɥɨɦ��ɜɨ���ɣ�ɝɪɭɩɩɟ�±����ɬɢ�ɛɨɥɶɧɵɦ�ɩɪɨɜɨɞɢɥɢ�ɥɟɱɟɧɢɟ�ɦɚɡɶɸ�ɚɰɢɤɥɨɜɢɪɚ��Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɫɨ�
ɫɬɚɜɢɥɢ����ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ�ɞɨɛɪɨɜɨɥɶɰɟɜ� ���� ɝɥɚɡ��� ɤɨɬɨɪɵɟ�ɩɪɢɦɟɧɹɥɢ�ɢɧɫɬɢɥɥɹɰɢɢ�ɚɤɬɢɩɨɥɚ�ɜ�
ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɭɸ�ɩɨɥɨɫɬɶ�����ɪɚɡɚ�ɜ�ɞɟɧɶ��Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɟ�ɞɨɛɪɨ�
ɜɨɥɶɰɵ�����ɱɟɥɨɜɟɤ�����ɝɥɚɡ���ɤɨɬɨɪɵɟ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɚɤɬɢɩɨɥ�ɜ�ɢɧɫɬɢɥɥɹɰɢɣ�ɜ�ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɵɣ�ɦɟɲɨɤ�
����ɪɚɡɚ�ɜ�ɞɟɧɶ��

Ɋɟɡɭɥɶɬɚɬɵ��ɋɨɞɟɪɠɚɧɢɹ�ɂɅ���ɜ�ɫɦɵɜɟ�ɨɩɪɟɞɟɥɹɥɢ�ɞɨ�ɥɟɱɟɧɢɹ�ɢ�ɧɚ������������ɢ���ɢɥɢ���ɫɭɬɤɢ�ɩɨɫɥɟ�ɥɟ�
ɱɟɧɢɹ�ɢ�ɩɨɫɥɟ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɜɵɡɞɨɪɨɜɥɟɧɢɹ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɚɤɬɢɩɨɥ�ɩɨɞɚɜɥɹɟɬ�ɩɪɨɞɭɤɰɢɸ�ɂɅ����ɧɨɪɦɚɥɢɡɭɹ�ɟɝɨ�ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɫɦɵɜɟ�ɭ�ɛɨɥɶɧɵɯ�ɫ�
ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ�ɮɨɪɦɚɦɢ�ɝɟɪɩɟɬɢɱɟɫɤɢɯ�ɤɟɪɚɬɢɬɨɜ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɚɰɢɤɥɨɜɢɪ�ɧɟ�ɞɚɟɬ�ɬɚɤɨɝɨ�ɷɮɮɟɤɬɚ��ɍ�
ɡɞɨɪɨɜɵɯ�ɥɸɞɟɣ�$ɤɬɢɩɨɥ�ɧɟ�ɜɥɢɹɟɬ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�ɂɅ����

0XVD\HY�*DOELQXU�3�,���$NEDURYD�6�,���0DPPDGRYD�9�0���7D]XOD[RYD�(�%�

,1)/8(1&(�2)�$&7,32/�21�7+(�,17(5/(8.,1(���352'8&7,21�,1�
3$7,(176�:,7+�683(5),&,$/�+(53(7,&�.(5$7,7,6�

'HSDUWPHQW�RI�2SKWKDOPRORJ\�RI�$]HUEDLMDQ�0HGLFDO�8QLYHUVLW\��DQG�QDPHG�RI�1�)�*DPDOH\D�(SLGHPLRORJ\�DQG�
0LFURELRORJ\�,QVWLWXWH��5XVVLDQ�)HGHUDWLRQ��0RVFRZ�FLW\

.H\ZRUG��KHUSHWLF�NHUDWLWLV��LQWHUIHURQ�LQGXFWRU��DFWLSRO��DF\FORYLU

6800$5<

7KH�DLP� RI� WKH� VWXG\�ZDV� WR� FRPSDUH� WKH� HIIHFW� RI� DFWLSRO� RQ� LQWHUOHXNLQH��� �,/���� OHYHOV� LQ�SDWLHQWV�ZLWK�
KHUSHWLF�NHUDWLWLV��
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(Q]\PH�LPPXQRDVVD\�ZDV�XVHG�WR�PHDVXUH�ODFULPDO�ÀXLG�,/���OHYHOV�LQ�WKH�DFWLSRO�DQG�DF\FORYLU�TURXSV�EHIRUH�
DQG�RQ���������������RU���GD\V�DIWHU�WKHUDS\�DQG�DIWHU�FOLQLFDO�UHFRYHU\�LQ����SDWLHQWV�ZLWK�KHUSHWLF�NHUDWLWLWV��$�FRQWURO�
JURXS�FRPSULVHG�DSSDUHQWO\�KHDOWK\�YROXQWHHUV��Q �������H\HV���ZKR�XVHG�DFWLSRO�LQVWLOODWLRQV�LQWR�WKH�FRQMXQFWLYDO�
VDF�����WLPHV�D�GD\��

,Q�WKH�SDWLHQWV�ZLWK�VXSHU¿FLDO�KHUSHWLF�NHUDWLWLV�DFWLSRO�ZDV�IRXQG�WR�UHGXFH�DQG�QRUPDOL]H�WHDU�,/���OHYHOV�
ZKLOH�DF\FORYLU�IDLOHG�WR�SURGXFH�WKLV�HIIHFW��,Q�WKH�KHDOWK\�LQGLYLGXDOV�DFWLSRO�GLG�QRW�DIIHFW�,/���SURGXFWLRQ�LQ�WKH�
DQWHULRU�VHJPHQW�RI�H\H�

.RUUHVSRQGHQVL\D��o�Q�

0XVD\HY� 4ԥOELQXU� 3DúD� øVPD\ÕO� R÷OX�� WLEE� HOPOԥUL� GRNWRUX�� SURIHVVRU�� $]ԥUED\FDQ� 7LEE� 8QLYHULVLWHWLQLQ�
RIWDOPRORJL\D�NDIHGUDVÕQÕQ�P�GLUL�

ԤNEԥURYD�6HYLQF�øVPD\ÕO�TÕ]Õ�WLEE�HOPOԥUL�GRNWRUX��=�ԤOL\HYD�DGÕQD�0LOOL�RIWDOPRORJL\D�PԥUNԥ]LQLQ��1�.�.ROoHY�
DGÕQD�KԥNLPL��ELRORML�LQNLúDI�HOPL�WԥGTLTDW�LQVWLWXWX�

7D]XOD[RYD�(OHQD�%DULVRYQD�1�)�4DPDOH\D�DGÕQD�(OPL�WԥGTLTDW�0LNURELRORORJL\D�Yԥ�(SLGHPLRORJL\D�øQVWLWXWX��
5XVL\D�)HGHUDVL\DVÕ��0RVNYD�VԥKԥUL

hQYDQ��0RVNYD��.OHQRYL\�EXOY��HY��������
7HO����������

0ԥPPԥGRYD� 9ԥID� 0ԥPPԥG� TÕ]Õ�� WLEE� HOPOԥUL� QDPL]ԥGL�� $]ԥUED\FDQ� 7LEE� 8QLYHUVLWHWLQLQ� RIWDOPRORJL\D�
NDIHGUDVÕQÕQ�DVVLVWHQWL��

hQYDQ���$=������%DNÕ�ú��&DYDG[DQ�N�o��������
7HO���������������������������������
(�PDLO��DGPLQVWUDWRU#H\H�D]��KWWS��ZZZ�H\H�D]�YHIDBPDPHGRYD#\DKRR�FRP
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