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

$oDU V|]OԥU� J|]�\DúÕ�PD\HVL��LPXQQRORMÕ�P�D\LQΩ��QHIW�VΩQD\ΩVLQLQ�LúL oLOΩUL��VLWRNLQOΩU

1HIW�VԥQD\HVL�$]ԥUED\FDQ�LTWLVDGL\\DWÕQÕQ�VDKԥOԥUL�DUDVÕQGD�DSDUÕFÕ�\HU�WXWXU��EXQXQOD�ԥODTԥGDU�QHIW�VԥQD\HVLQGԥ�
oDOÕúDQ� LúoLOԥULQ�VD÷ODPOÕ÷ÕQÕQ�P�KD¿]ԥVL�E|\�N�VRVLDO�ԥKԥPL\\ԥW�NԥVE�HGLU��%LOGL\LPL]�NLPL�� LVWHKVDOGD�]ԥUԥUOL
DPLOOԥULQLQ� WԥVLUL� QԥWLFԥVLQGԥ� J|UPԥ� �]Y�Q�Q� SDWRORMÕ� Gԥ\LúLNOLNOԥUL� \DUDQD� ELOԥU� Yԥ� EX� Gԥ\LúLNOLNOԥU� YD[WÕQGD
DúNDUODQPDVD�Yԥ�DGHNYDW�P�DOLFԥ�ROXQPDVD�J|UPԥ�RUTDQÕQÕQ�SHúԥ�[ԥVWԥOLNOԥULQLQ�LQNLúDIÕQD�Yԥ�QԥWLFԥGԥ�ԥOLOOL\ԥ
VԥEԥE�ROD�ELOԥU��$NDGHPLN�=ԥULIԥ�ԤOL\HYD�Yԥ�KԥPP�ԥOOLÀԥUL�NHoPLú�ԥVULQ����FL�LOOԥULQGԥ�KԥPLQ�SUREOHPQԥQ�ED÷OÕ�
WԥGTLTDWODU�DSDUPLú�Yԥ�|]�HOPL�LúOԥULQGԥ�ԥNV�HWGLUPLúOԥU�>���@�

0ԥOXPGXU� NL�� J|]� \DúÕQ� WԥUNLELQGԥ� LOWLKDE� Yԥ� LOWLKDE� ԥOH\KLQԥ� VLWRNLQOԥU� P|YFXGGXU� NL�� EXQODU� J|]� VԥWKL
[ԥVWԥOLNOԥULQLQ� �TXUX� J|]� VLQGURPX�� NRQ\XQNWLYLWOԥU�� EOHIDURNRQ\XQNWLYLWOԥU� Yԥ� V��� SDWR¿]LRORMÕ� SURVHVOԥULQGԥ
P�K�P� ԥKԥPL\\ԥW� NԥVE� HGLU�� %XQODUGDQ� úLú� QHNUR]X� DPLOL� �ù1$�DOID�� 71)�DOID� �� WXPRU� QHFURVLV� IDFWRU�� Yԥ�
øQWHUOH\NLQ���EHWD��,/���EHWD��NLPL�VLWRNLQOԥUL�YXU÷XODPDT�OD]ÕPGÕU��+ԥPLQ�VLWRNLQOԥU�|]OԥULQԥ�PԥKVXV�ELRORMÕ�WԥVLUԥ�
PDOLNGLUOԥU��$OOHUJLN�[ԥVWԥOLNOԥULQ�SDWRJHQH]LQGԥ�ù1$�DOID�VLWRNLQLQ�ԥKԥPL\\ԥWLQL�TH\G�HWPԥN�OD]ÕPGÕU�>���@��'DKD
\D[úÕ�WԥGTLT�ROXQPXú�VLWRNLQOԥUGԥQ�ELUL�úLú�QHNUR]X�IDNWRUXGXU���71)�DOID�>����@��71)�DOID�±�LOWLKDEL�VLWRNLQ�RODUDT
PROHNXO\DU�N�WOԥVL����.'�WԥúNLO�HGLU��Yԥ�71)�DLOԥVLQԥ�PԥQVXEGXU��øQIHNVL\D��]ԥGԥOԥQPԥ�Yԥ�\D�*'7�QLQ�DUWÕPÕQD�
FDYDE�RODUDT�LIUD]�ROXQDQ����P�[WԥOLI�]�ODOGDQ�LEDUԥWGLU�>�@��71)�JHQL�ԥVDV�SROLPRUI�0+&�,,,�VLQLI�NRPSOHNVLQ�
K�GXGODUÕQGD��[URPRVRP��S�����\HUOԥúLU��6LWRNLQ�|]�K�FH\Uԥ�WԥVLULQL�71)�UHVHSWRU�DLOԥVLQԥ�PԥQVXE�RODQ����UHVHSWRU�
YDVLWԥVL�LOԥ�Kԥ\DWD�NHoLULU��71)�DOID�Yԥ�71)�DOID�UHVHSWRU����71)�5���|W�U�OPԥ�SURVHVL�*'7�QLQ�DUWPDVÕ�LOԥ�EDú�
YHULU�Yԥ�PLNURJOL\D�DNWLYOԥúGLULOPԥVLQԥ�JԥWLULE�oÕ[DUÕU��EX�GD�|]�Q|YEԥVLQGԥ�Eԥ]L�PRUIRORML�Gԥ\LúLNOLNOԥUԥ�VԥEԥE�ROXU�
��K�FH\Uԥ�KԥFPLQLQ�DUWPDVÕ��SURNVLPDO�oÕ[ÕQWÕODUÕQ�TDOÕQODúPDVÕ��ROLTRGHQGURVLWOԥULQ�|O�P��Yԥ�GDKD�VRQUD�DSRSWR]
SURTUDPODúGÕUÕOPÕú�K�FH\Uԥ�|O�P�� LOԥ�QԥWLFԥOԥQLU��71)�DOIDQÕQ�|W�U�OPԥVLQLQ�ԥVDV�PԥQEԥ\L�RSWLN� VLQLULQ�EDúOÕT
VDKԥVLGLU�� ODNLQ�Eԥ]L�¿NLUOԥUԥ�J|Uԥ��TOL\D�K�FH\UԥOԥU�� DVWURVLWOԥU��0�OOHU�K�FH\UԥOԥUL�Gԥ�71)�DOIDQÕ� VLQWH]�HWPԥN�
J�F�Qԥ�PDOLNGLUOԥU�>�����@�

�����FL�LOGԥ�NԥúI�ROXQPXú�LQWHUOH\NLQ���EHWD��,/��ȕ��LOԥ�V�E�W�ROXQPXúGXU�NL��3+$�Yԥ�\D�/36�WԥUԥIGDU�K�FH\UԥOԥU�
LOԥ�ELUJԥ�OLPIRVLW�\D\ÕOPDVÕQÕ�VWLPXOODúGÕUDQ�DPLOLQ�\DUDQPDVÕQD�N|PԥN�HGLU��,/��ȕ�P�[WԥOLI�IXQNVL\DODUÕ�Kԥ\DWD�
NHoLULU�� SROLPRUI� Q�YԥOL� OH\NRVLWOԥULQ� [HPRWDNVLVLQL� LQGXNVL\DODúGÕUÕU�� PDNURIDTODUÕQ� [HPRWDNVLVL�� HQGRWHOLDO
K�FH\UԥOԥULQ�\D\ÕOPDVÕ��%�K�FH\UԥOԥULQ�oR[DOPDVÕQÕ�Yԥ�IԥUTOԥQPԥVLQL�VWLPXOODúGÕUPDT��PL\HORLG�Yԥ�OLPID�K�FH\Uԥ
[ԥWOԥULQLQ�DUWÕP�Yԥ�GLIIHUHQVLDVL\DVÕ�LOԥ�ED÷OÕ�DPLOOԥULQ�PH\GDQD�JԥOPԥVL��%XQGDQ�EDúTD��,/��ȕ�P�ԥ\\ԥQ�7�K�FH\Uԥ
[ԥWOԥULQGԥ�,/���Yԥ�,/���JHQOԥULQLQ�WԥQ]LPOԥQPԥVLQGԥ�Yԥ�WUDQVNULSVL\DVÕQGD�P�K�P�URO�R\QD\ÕU��,/��ȕ�VLQWH]LQLQ
ԥVDV�PԥQEԥ\L�P�[WԥOLI�WR[XPDODUGD�ORNDOODúPÕú�PRQRQXNOHDU�IDTRVLWDU�K�FH\UԥOԥUGLU��SHULIHULN�TDQ�Yԥ�SHULWRQHDO
HNVXGDWÕQ� PDNURIDT� Yԥ� PRQRVLWOԥUL�� HQGRWHOLRVLWOԥU�� TDUDFL\ԥULQ� .XSIIHU� K�FH\UԥOԥUL�� HSLGHUPLVLQ� /DQJHUKDQV�
K�FH\UԥOԥUL��VLQLU�WR[XPDVÕQÕQ�PLNURTOLD�K�FH\UԥOԥUL��%XQGDQ�ԥODYԥ��EX�VLWRNLQL�LIUD]�HWPԥ�TDELOL\\ԥWL�7�OLPIRVLW�
Yԥ� %�OLPIRVLWOԥUGԥ�� ¿EURSODVWODUGD�� 1.� K�FH\UԥOԥUGԥ�� NHUDWLQRVLWOԥUGԥ� Yԥ� QH\WUR¿OOԥUGԥ� Gԥ� YDUGÕU�� ,/��ȕ�QÕQ
ELRORML�IԥDOL\\ԥWL�KԥGԥI�K�FH\UԥOԥULQ�VԥWKLQGԥ�RODQ�UHVHSWRUODU�LOԥ�TDUúÕOÕTOÕ�ԥODTԥ�YDVLWԥVLOԥ�Kԥ\DWD�NHoLULOLU��,/��ȕ
UHVHSWRUODUÕQÕQ�PROHNXO\DU�oԥNLVL����.G�WԥúNLO�HGLU��5HVHSWRUXQ�K�FH\Uԥ[DULFL�ELUOԥúGLULFL�KLVVԥVL��o�LPPXQRJOREXOLQ�
NLPL�GRPHQGԥ�ELUOԥúPLú�����DPLQ�WXUúXVX�TDOÕTODUÕGDQ�LEDUԥWGLU�KDQVÕ�NL��|]�Q|YEԥVLQGԥ�EX�]�ODOÕ�LPP�QJOREXOLQ
DLOԥVLQԥ�DLG�HWPԥ\ԥ�LPNDQ�\DUDGÕU�>�����@�

0ԥTVԥG�±�P�DVLU�QHIW�VԥQD\HVL� LúoLOԥULQLQ�J|]�\DúÕ�PD\HVLQGԥ�VLWRNLQOԥULQ��,/��ȕ�Yԥ�ù1$�DOID��VԥYL\\ԥVLQL
P�ԥ\\ԥQ�HWPԥN�

0DWHULDO Yԥ PHWRGODU 
1HIW�VԥQD\HVLQLQ����LúoLVLQLQ�J|]�\DúÕ�PD\HVLQGԥ�ù1$�DOID�Yԥ�ø/��ȕ�VԥYL\\ԥOԥULQLQ�P�ԥ\\ԥQ�HGLOPԥVL�Kԥ\DWD�

NHoLULOPLúGLU��2QODUGDQ����������������NLúL�����������������TDGÕQ�ROPXúGXU��øúoLOԥULQ�RUWD�\DúÕ������������������±�
����WԥúNLO�HWPLúGLU��%�W�Q�SDVL\HQWOԥU���TUXSD�E|O�QP�úG�U��ԥVDV�TUXSD�LVWHKVDODWÕQ�]ԥUԥUOL�DPLOOԥUL�LOԥ�WԥPDVGD�RODQ�
���LúoL��NRQWURO�TUXSD�LVԥ�KԥPLQ�DPLOOԥUԥ�PԥUX]�TDOPD\DQ����LúoL�GD[LO�ROXQPXúGXU��øúoLOԥULQ��PXPL�[DUDNWHULVWLNDVÕ�
FԥGYԥO���J|VWԥULOLE��
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&ԥGYԥO���
0�DVLU QHIW VԥQD\HVL LúoLOԥULQLQ �P�PL [DUDNWHULVWLNDVÕ

*|VWԥULFLOԥU (�) , TUXS ,, TUXS
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ùԥNԥUOL GLDEHW ������������� �������������

HLSHUWRQL\D [ԥVWԥOL\L ������������� �������������

ԤVDV�Yԥ�NRQWURO�TUXSODUGD�LúoLOԥULQ�RUWD�Lú�VWDMODUÕ��P�YD¿T�RODUDT�������������\Dú�Yԥ������������\Dú�WԥúNLO�HWPLúGLU�
*|]�\DúÕ�PD\HVL�E�W�Q� LúoLOԥUGԥ�NRQ\XQNWLYDO�ERúOX÷XQGDQ�[�VXVL�VWHULO�PLNURNDSLO\DUODU� �SLSHWOԥU��YDVLWԥVL� LOԥ
\Õ÷ÕOÕE��/DERUDWRU�P�D\LQԥ��VXOODUÕQGDQ�J|]�\DúÕ�WԥUNLELQGԥ�VLWRNLQOԥULQ�TL\PԥWOԥQGLULOPԥVL��ù1$�DOID�Yԥ�ø/��ȕ�
NRQVHQWUDVL\DODUÕ��DSDUÕOPÕúGÕU��ù1$�DOID�Yԥ�ø/��ȕ�NRQVHQWUDVL\DODUÕ�LPPXQRIHUPHQW�P�D\LQԥ��VXOX�LOԥ�©6WDW�)D[�
����ª�DSDUDWÕQGD��$:$5(1(66�7(&+12/2*<�,1*��ɋɒȺ��NRPPHUVL\D�WHVW�VLVWHPOԥUL�±�³DOID�ù1$��ø)$�
%(67´��³ø/��ȕ�%(67´��³9HNWRU�%HVW´�¿UPDVÕ��1RYRVLELUVN��UHDJHQWOԥU�GԥVWLQLQ�WԥWELTL�LOԥ�DSDUÕOPÕúGÕU��úԥNLO����

 
ùԥN� 1� 1HIW�NLP\D VԥQD\HVLQLQ LúoLOԥULQGԥ J|] \DúÕ PD\HVLQLQ \Õ÷ÕOPDVÕ Yԥ WԥUNLELQGԥ VLWRNLQOԥULQ TL\PԥWOԥQGLULOPԥVL

ԤOGԥ� ROXQPXú� QԥWLFԥOԥULQ� VWDWLVWLN� KHVDEODQPDVÕ� �Ɇ���P��Ɇ�±� RUWD� DULIPHWLN� J|VWԥULFL��P� ±� VWDQGDUW� VԥKY��
0LFURVRIW�([FHO�SURTUDPÕ�YDVLWԥVL�LOԥ�Kԥ\DWD�NHoLULOPLúGLU�

1ԥWLFԥ Yԥ RQODUÕQ P�]DNLUԥVL 
2UTDQL]PLQ�LPPXQ�VWDWXVXQXQ�TL\PԥWOԥQGLULOPԥVL�]DPDQÕ�ù1$�DOID�Yԥ�ø/��ȕ�VԥYL\\ԥVLQLQ�NԥPL\\ԥWFԥ�Wԥ\LQL

E|\�N� ԥKԥPL\\ԥWԥ�PDOLNGLU��0�[WԥOLI�P�ԥOOLÀԥULQ�PԥOXPDWODUÕQD� ԥVDVԥQ� NRQWURO� TUXS� SDVL\HQWOԥULQ� |Q� NDPHUD
PD\HVLQGԥ�ù1$�DOID�NRQVHQWUDVL\DVÕ���������ST�PO�����������ST�PO�DUDVÕ�Gԥ\LúLU��.RQWURO�TUXS�SDVL\HQWOԥULQ�ù1$�
P�VEԥW�VÕQDTODUÕQÕQ�IDL]L���������WԥúNLO�HGLU�>���������@��0�[WԥOLI�P�ԥOOLÀԥULQ�PԥOXPDWODUÕQD�ԥVDVԥQ�NDWDUDNWDOÕ
SDVL\HQWOԥULQ�|Q�NDPHUD�PD\HVLQGԥ� ø/��ȕ�NRQVHQWUDVL\DVÕ� ����ST�PO� �� ����ST�PO� WԥúNLO� HGLU� >����@��%X� ]DPDQ��
&KXD�-��PԥOXPDWODUÕQD�ԥVDVԥQ�NDWDUDNWDOÕ�SDVL\HQWOԥUGԥ�P�VEԥW�VÕQDTODUÕQ��QԥWLFԥ�oÕ[DUPDT�LPNDQÕ�\DUDGDQ�VԥUKԥG�
VԥYL\\ԥGԥQ�\X[DUÕ�RODQ�VLWRNLQ�NRQVHQWUDVL\DVÕ�LOԥ�VÕQDT��PLTGDUÕ�������ROPXúGXU�>��@��
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3DVL\HQWOԥULQ� J|]� \DúÕ�PD\HVLQGԥ� ù1$�DOID� Yԥ� ø/��ȕ� RUWD� NRQVHQWUDVL\DODUÕ� FԥGYԥO� ��Gԥ� WԥTGLP� HGLOPLúGLU�
$QDOL]�J|VWԥUGL\L�NLPL��ԥVDV�TUXS�SDVL\HQWOԥULQGԥ�J|]�\DúÕ�PD\HVLQGԥ�ù1$�DOID�Yԥ�ø/��ȕ�NRQVHQWUDVL\DVÕ�NRQWURO
TUXS�SDVL\HQWOԥULQGԥQ�GDKD�\�NVԥN�ROPXúGXU��=ԥUԥUOL�DPLOOԥUL�LOԥ�WԥPDVGD�RODQ�LúoLOԥUGԥ�J|]�\DúÕ�PD\HVLQGԥ�ù1$�
DOID�NRQVHQWUDVL\DVÕ�NRQWURO�TUXS�SDVL\HQWOԥULQGԥQ�����GԥIԥ��ø/��ȕ�NRQVHQWUDVL\DVÕ�LVԥ�����GԥIԥ�\�NVԥN�ROPXúGXU�

4H\G�HWPԥN�OD]ÕPGÕU�NL��NRUUHO\DVL\D�DQDOL]L�NHoLULOԥUNԥQ��P�DVLU�QHIW�VԥQD\HVLQGԥ�oDOÕúDQ�Yԥ�LVWHKVDODWÕQ�]ԥUԥUOL�
DPLOOԥUL� LOԥ� WԥPDVGD�RODQ� LúoLOԥULQ� Lú� VWDMÕ� Yԥ� J|]�\DúÕ�PD\HVLQGԥ�ù1$�DOID� NRQVHQWUDVL\DVÕ� DUDVÕQGD�ELODYDVLWԥ
NRUUHO\DVL\D�P�ԥ\\ԥQ�HGLOPLúGLU��NRUUHO\DVL\D�ԥPVDOÕ��������ɪ��������úԥN�����

&ԥGYԥO��
1HIW VԥQD\HVLQLQ LúoLOԥULQGԥ J|] \DúÕ PD\HVLQGԥ ù1$�DOID Yԥ ø/�1ȕ J|VWԥULFLOԥUL (ST/PO)

4UXSODU

ù1$�DOID Yԥ ø/�1ȕ J|VWԥULFLOԥUL
ԤVDV TUXS .RQWURO TUXS

*|] \DúÕ PD\HVLQGԥ ù1$�DOID J|VWԥULFLOԥUL ����������� �����������
*|] \DúÕ PD\HVLQGԥ ø/�1ȕ J|VWԥULFLOԥUL ����������� �����������

ùԥN� 2� øVWHKVDODWÕQ ]ԥUԥUOL DPLOOԥUL LOԥ WԥPDVGD RODQ LúoLOԥULQ Lú VWDMÕ Yԥ J|] \DúÕ PD\HVLQGԥ ù1$�DOID NRQVHQWUDVL\DVÕ 
DUDVÕQGD G�] NRUUHO\DVL\D ԥODTԥVL

$OLPOԥU� oLOLQJԥU�WԥPLUoLOԥUGԥ� LPPXQLWHWLQ� KXPRUDO� ]ԥQFLULQLQ� WԥGTLTL� ]DPDQÕ� ,J(� ]ԥUGDE� VԥYL\\ԥVLQLQ� RUWD
J|VWԥULFLVLQLQ�\�NVԥN�ROGX÷XQX�DúNDU�HWPLúOԥU�NL��EX�GD�TDQÕQ�HR]LQR¿OL\D�WHQGHQVL\DVÕ�LOԥ�\DQDúÕ�QHIW�VԥQD\HVLQGԥ
]ԥUԥUOL�PDGGԥOԥU� NRPSOHNVLQLQ� WԥVLUL� úԥUDLWLQGԥ� RUTDQL]PLQ� VLPSWRPVX]� VHQVLELOL]DVL\DVÕQÕQ� Wԥ]DK�U�� ROD� ELOԥU�
$OÕQDQ�QԥWLFԥOԥU� GDKD� ԥYYԥO� NHoLULOPLú� WԥGTLTDWODUOD� X\÷XQ�JԥOLU�� EXUDGD�QHIW�NLP\D� LVWHKVDOÕ� LúoLOԥULQGԥ� ,J(�LQ
\�NVԥN�VԥYL\\ԥOԥUL�Wԥ\LQ�HGLOPLúGLU�>��@�

%X�J�Q�LúoLOԥULQ�VD÷ODPOÕ÷Õ�Yԥ�RQXQ�P�KD¿]ԥVL��]Uԥ� WԥGELUOԥU�ԥYYԥONL� LOOԥUOԥ�P�TD\LVԥGԥ�JHWGLNFԥ�DUWDQ�VRVLDO�
ԥKԥPL\\ԥWԥ�PDOLNGLU��øVWHKVDODW�ULVN�DPLOOԥUL�SHúԥ�[ԥVWԥOLNOԥULQLQ�\DUDQPDVÕ�Yԥ�LQNLúDIÕQÕQ��R�F�POԥGԥQ�Lú�TDELOL\\ԥWLQLQ
P�YԥTTԥWL�LWPԥVLQLQ�VԥEԥEL�ROD�ELOԥU��4H\G�HWPԥN�OD]ÕPGÕU�NL��[ԥVWԥOLNOԥULQ�\DUDQPDVÕ�Yԥ�WUDYPDWL]PLQ�D]DOGÕOPDVÕ
YDVLWԥVLOԥ�SHúԥ�VD÷ODPOÕ÷ÕQÕ�TRUX\DUDT�ԥPԥN�HKWL\DWODUÕQÕ�Yԥ�G|YOԥWLQ�VDELW�LFWLPDL�LTWLVDGL�LQNLúDIÕQÕ�TRUXPDT�RODU�

øPPXQRORMÕ� P�D\LQԥOԥULQ� DSDUÕOPDVÕ� J|]� [ԥVWԥOLNOԥULQLQ� YD[WÕQGD� SUR¿ODNWLNDVÕQÕ�� HUNԥQ� GLDTQRVWLNDVÕQÕ� Yԥ�
DGHNYDW� P�DOLFԥVLQL� DSDUPD÷D� úԥUDLW� \DUDGDFDT�� EX� GD� QHIW� VԥQD\HVL� LúoLOԥULQLQ� SHúԥ� \DUDUOÕ÷ÕQÕ� TRUXPD÷D� Yԥ
ԥOLOOL\LQ�TDUúÕVÕQÕQ�DOPDVÕQD�LPNDQ�YHUԥFԥN��

<HNXQ
0�DVLU�QHIW�VԥQD\HVLQGԥ�oDOÕúDQ�Yԥ�LVWHKVDODWÕQ�]ԥUԥUOL�DPLOOԥUL�LOԥ�WԥPDVGD�RODQ�LúoLOԥULQ�J|]�\DúÕ�PD\HVLQGԥ

]ԥUԥUOL�DPLOOԥUL�LOԥ�WԥPDVGD�ROPD\DQ�LúoLOԥUԥ�QLVEԥWԥQ�ù1$�DOID�Yԥ�øO��ȕ�GDKD�\�NVԥN�NRQVHQWUDVL\DODUÕ�DúNDU�ROXQXU��
øVWHKVDODWÕQ� ]ԥUԥUOL� DPLOOԥUL� LOԥ� WԥPDVGD� RODQ� LúoLOԥULQ� Lú� VWDMÕ� Yԥ� J|]� \DúÕ�PD\HVLQGԥ�ù1$�DOID� NRQVHQWUDVL\DVÕ�
DUDVÕQGD�ELODYDVLWԥ�NRUUHO\DVL\D�P�ԥ\\ԥQ�HGLOPLúGLU�

%HOԥOLNOԥ��P�DVLU� LPPXQRORML�PHWRGODUÕQ� LVWLIDGԥVL�J|UPԥ�RUTDQÕ�Yԥ]L\\ԥWLQLQ�TL\PԥWOԥQGLULOPԥVL��NRPSOHNV
VLVWHPLQLQ�\DUDGÕOPDVÕ��KԥPoLQLQ�[URQLNL�LQWRNVLNDVL\DQÕQ�LQNLúDI�ULVNLQLQ�D]DOGÕOPDVÕ�Yԥ�QHIW�VԥQD\HVL�LúoLOԥULQGԥ�
LVWHKVDODW�[DUDNWHUOL�RIWDOPRSDWRORJL\D��]Uԥ�SUR¿ODNWLN� WԥGELUOԥULQ�Yԥ�P�DOLFԥ�NXUVODUÕQÕQ�YD[WÕQGD�DSDUÕOPDVÕQD
LPNDQ�\DUDGDFDT�
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Ԥ'Ԥ%ø<<$7�

�� Ⱥɥɢɟɜɚ�Ɂ�Ⱥ���ɇɟɫɬɟɪɨɜ�Ⱥ�ɉ���ɋɤɪɢɩɧɢɱɟɧɤɨ�Ɂ�Ɇ��ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ�ɩɚɬɨɥɨɝɢɹ�ɨɪɝɚɧɚ�ɡɪɟɧɢɹ��Ɇ���
Ɇɟɞɢɰɢɧɚ�������ɱ��,,��ɫ����������

�� Ⱥɥɢɟɜɚ�Ɂ�Ⱥ��ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ�ɩɨɜɪɟɠɞɟɧɢɹ�ɨɪɝɚɧɚ�ɡɪɟɧɢɹ���ȼɫɟɫɨɸɡɧɵɣ�ɫɴɟɡɞ�ɨɮɬɚɥɶɦɨɥɨɝɨɜ�
Ɇ���������ɬ�����ɫ�������

�� &DUUHQR�(���(QUÕTXH]�GH�6DODPDQFD�$���7HVRQ�0��HW�DO��&\WRNLQH�DQG�FKHPRNLQH�OHYHOV� LQ� WHDUV�IURP�
KHDOWK\�VXEMHFWV���$FWD�2SKWKDOPRORJLFD�����������H���±H���

�� 6RQRGD� 6���8FKLQR�(���1DNDR�.�� HW� DO�� ,QÀDPPDWRU\� F\WRNLQH� RI� EDVDO� DQG� UHÀH[� WHDUV� DQDO\VHG� E\
PXOWLF\WRNLQH�DVVD\����%U��-��2SKWKDOPRO����������Y�����S��������

�� $FHUD�$���5RFKD�*���9HFLQR�(��HW�DO��,QÀDPPDWRU\�0DUNHUV�LQ�WKH�7HDUV�RI�3DWLHQWV�ZLWK�2FXODU�6XUIDFH
'LVHDVH����2SKWKDO��5HVHDUFK��������Y�����S����±����

�� 6DZDGD�+���)XNXFKL�7���7DQDND�7��HW�DO��7XPRU�QHFURVLV�IDFWRU�DOSKD�FRQFHQWUDWLRQV�LQ�WKH�DTXHRXV�KXPRU�
RI�SDWLHQWV�ZLWK�JODXFRPD����,QYHVW��2SKWKDOPRO��9LV��6FL���������Y��������S��������

�� 7DNDL�<���7DQLWR�0���2KLUD�$��0XOWLSOH[�F\WRNLQH�DQDO\VLV�RI�DTXHRXV�KXPRU�LQ�H\HV�ZLWK�SULPDU\�RSHQ�
DQJOH�JODXFRPD��H[IROLDWLRQ�JODXFRPD��DQG�FDWDUDFW����,QYHVW��2SKWKDOPRO��9LV��6FL���������Y�����������
S���������

�� $O�*D\\DU�0���(OVKHUELQ\�1��&RQWULEXWLRQ�RI�71)�Į�WR�WKH�GHYHORSPHQW�RI�UHWLQDO�QHXURGHJHQHUDWLYH
GLVRUGHUV����(XU��&\WRNLQH�1HWZ���������Y��������S������

�� 5RK�0���=KDQJ�<���0XUDNDPL�<��HW�DO��(WDQHUFHSW��D�ZLGHO\�XVHG�LQKLELWRU�RI� WXPRU�QHFURVLV�IDFWRU�Į�
�71)�Į��� SUHYHQWV� UHWLQDO� JDQJOLRQ� FHOO� ORVV� LQ� D� UDW�PRGHO� RI� JODXFRPD� ��� 3/R6�2QH��� ������ Y������
S�H�����

��� 7H]HO�*���<DQJ�;���/XR�&��HW�DO��0HFKDQLVPV�RI�LPPXQH�V\VWHP�DFWLYDWLRQ�LQ�JODXFRPD��R[LGDWLYH�VWUHVV�
VWLPXODWHG�DQWLJHQ�SUHVHQWDWLRQ�E\�WKH�UHWLQD�DQG�RSWLF�QHUYH�KHDG�JOLD����,QYHVW��2SKWKDOPRO��9LV��6FL���
������Y�����S��������

��� $JDUZDO� 5���$JDUZDO� 3�� *ODXFRPDWRXV� QHXURGHJHQHUDWLRQ�� DQ� H\H� RQ� WXPRU� QHFURVLV� IDFWRU�DOSKD� ���
,QGLDQ�-��2SKWKDOPRO���������Y��������S��������

��� %DXGRXLQ� &��� +DPDUG� 3��� /LDQJ�+�� HW� DO�� &RQMXQFWLYDO� HSLWKHOLDO� FHOO� H[SUHVVLRQ� RI� LQWHUOHXNLQV� DQG�
LQÀDPPDWRU\�PDUNHUV�LQ�JODXFRPD�SDWLHQWV�WUHDWHG�RYHU�WKH�ORQJ�WHUP����2SKWKDOPRORJ\��������Y����������
S����������

��� %DODL\D�6���(GZDUGV�-���7LOOLV�7��HW�DO��7XPRU�QHFURVLV�IDFWRU�DOSKD��71)�DOSKD��OHYHOV�LQ�DTXHRXV�KXPRU�
RI�SULPDU\�RSHQ�DQJOH�JODXFRPD����&OLQ��2SKWKDOPRO��������Y����S���������

��� &KXD�-���9DQLD�0���&KHXQJ�&��([SUHVVLRQ�SUR¿OH�RI�LQÀDPPDWRU\�F\WRNLQHV�LQ�DTXHRXV�IURP�JODXFRPDWRXV
H\HV����0RO��9LV���������Y�����S��������

��� ;LQ�;���*DR�/���:X�7��HW�DO��5ROHV�RI�WXPRU�QHFURVLV�IDFWRU�DOSKD�JHQH�SRO\PRUSKLVPV��WXPRU�QHFURVLV
IDFWRU�DOSKD�OHYHO�LQ�DTXHRXV�KXPRU��DQG�WKH�ULVNV�RI�RSHQ�DQJOH�JODXFRPD��D�PHWD�DQDO\VLV����0RO��9LV��
������Y�����S��������

��� :DQJ�&�<���6KHQ�<�&���/R�)�<��HW�DO��3RO\PRUSKLVP�LQ�WKH�,/��DOSKD��������ORFXV�DVVRFLDWHG�ZLWK�HOHYDWHG�
ULVN�RI�SULPDU\�RSHQ�DQJOH�JODXFRPD����0RO�9LV���������Y������S���������

��� Ƚɢɡɚɬɭɥɥɢɧɚ�Ⱦ�Ɏ��ɍɫɥɨɜɢɹ�ɬɪɭɞɚ�ɢ�ɫɨɫɬɨɹɧɢɟ�ɡɞɨɪɨɜɶɹ�ɪɟɦɨɧɬɧɵɯ�ɪɚɛɨɱɢɯ�ɫɨɜɪɟɦɟɧɧɵɯ�ɧɟɮɬɟɯɢ�
ɦɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ��Ⱥɜɬɨɪɟɮ��ɞɢɫɫ��«�ɤɚɧɞ��ɦɟɞ��ɧɚɭɤ��Ɇ���������ɫ����

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ⱥɝɚɟɜɚ�Ɏ�Ⱥ���ɂɛɪɚɝɢɦɨɜɚ�ɋ�ɇ�

ɄɈɇɐȿɇɌɊȺɐɂə�ɐɂɌɈɄɂɇɈȼ�ȼ�ɋɅȬɁɇɈɃ�ɀɂȾɄɈɋɌɂ�ɊȺȻɈɌɇɂɄɈȼ
ɋɈȼɊȿɆȿɇɇɈɃ�ɇȿɎɌəɇɈɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ�ȺɁȿɊȻȺɃȾɀȺɇȺ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɪɚɛɨɬɧɢɤɢ� ɧɟɮɬɹɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɫɥɺɡɧɚɹ
ɠɢɞɤɨɫɬɶ��ɰɢɬɨɤɢɧɵ

ɊȿɁɘɆȿ
ɐɟɥɶ� ±� ɨɩɪɟɞɟɥɢɬɶ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɰɢɬɨɤɢɧɨɜ�ɭ�ɪɚɛɨɬɧɢɤɨɜ� ɫɨɜɪɟɦɟɧɧɨɣ�ɧɟɮɬɹɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ

Ⱥɡɟɪɛɚɣɞɠɚɧɚ�
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Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ
Ɇɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɥɭɠɢɥɢ�ɪɟɡɭɥɶɬɚɬɵ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�ɫɥɺɡɧɨɣ�ɠɢɞɤɨɫɬɢ����

ɪɚɛɨɬɧɢɤɨɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɧɟɮɬɹɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ��ɋɪɟɞɢ�ɧɢɯ�ɛɵɥɨ����������������ɦɭɠ�
ɱɢɧ�ɢ����������������ɠɟɧɳɢɧ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɨɛɫɥɟɞɭɟɦɵɯ�ɫɨɫɬɚɜɢɥ������������������±�����ɥɟɬ��ȼɫɟ�ɨɛɫɥɟ�
ɞɭɟɦɵɟ�ɛɵɥɢ�ɩɨɞɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��ɜ�ɩɟɪɜɭɸ��ɨɫɧɨɜɧɭɸ��ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɨɜ��ɧɚɯɨɞɹɳɢɯɫɹ�
ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�ɤɨɧɬɚɤɬɟ�ɫ�ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɦɢ�ɩɪɨɞɭɤɬɚɦɢ��ɜɨ�ɜɬɨɪɭɸ��ɤɨɧɬɪɨɥɶɧɭɸ��ɝɪɭɩɩɭ�ɜɨɲɥɢ
���ɩɚɰɢɟɧɬɨɜ��ɧɟ�ɢɦɟɸɳɢɯ�ɤɨɧɬɚɤɬɚ�ɫ�ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɦɢ�ɩɪɨɞɭɤɬɚɦɢ��ɂɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ
ɜɤɥɸɱɢɥɨ�ɨɩɪɟɞɟɥɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɮɚɤɬɨɪɚ�ɧɟɤɪɨɡɚ�ɨɩɭɯɨɥɢ�Į�±�ɎɇɈ�Į�ɢ�ɢɧɬɟɪɥɟɣɤɢɧɚ��ȕ��� ø/��ȕ�ɜ�
ɫɥɺɡɧɨɣ�ɠɢɞɤɨɫɬɢ�ɨɛɫɥɟɞɭɟɦɵɯ��

Ɋɟɡɭɥɶɬɚɬɵ
Ʉɚɤ�ɩɨɤɚɡɚɥ�ɚɧɚɥɢɡ��ɭ�ɨɛɫɥɟɞɭɟɦɵɯ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɰɢɬɨɤɢɧɨɜ�ɎɇɈ�Į�ɢ�ø/��ȕ�ɫɨɫɬɚɜɢ�

ɥɢ�������������ɩɝ�ɦɥ�ɢ�������������ɩɝ�ɦɥ��ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ���������������ɩɝ�ɦɥ�ɢ�������������ɩɝ�ɦɥ��Ɍɚɤɢɦ
ɨɛɪɚɡɨɦ��ɭ�ɪɚɛɨɬɧɢɤɨɜ��ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�ɤɨɧɬɚɤɬɟ�ɫ�ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɦɢ�ɩɪɨɞɭɤɬɚɦɢ�ɤɨɧ�
ɰɟɧɬɪɚɰɢɹ�ɎɇɈ�Į�ɛɵɥɚ�ɜ�����ɪɚɡɚ��ɚ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ø/��ȕ�ɜ�����ɪɚɡ�ɛɨɥɶɲɟ��ɱɟɦ�ɭ�ɤɨɧɬɪɨɥɶɧɵɯ�ɨɛɫɥɟɞɭɟɦɵɯ�

Ɂɚɤɥɸɱɟɧɢɟ
ɋɨɜɪɟɦɟɧɧɵɟ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɫɩɨɫɨɛɫɬɜɭɸɬ�ɨɰɟɧɤɟ�ɫɨɫɬɨɹɧɢɹ�ɨɪɝɚɧɚ�ɡɪɟɧɢɹ�

ɢ�ɫɨɡɞɚɧɢɸ�ɤɨɦɩɥɟɤɫɧɨɣ�ɫɢɫɬɟɦɵ�ɩɪɨɜɟɞɟɧɢɹ�ɫɜɨɟɜɪɟɦɟɧɧɵɯ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɞɥɹ�ɫɧɢ�
ɠɟɧɢɹ�ɪɢɫɤɚ�ɯɪɨɧɢɱɟɫɤɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ�ɢ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɪɚɡɜɢɬɢɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɨɪɝɚɧɚ
ɡɪɟɧɢɹ�ɭ�ɪɚɛɨɬɧɢɤɨɜ�ɧɟɮɬɹɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ��

4DVÕPRY�(�0���$JKD\HYD�)�$���,EUDKLPRYD�6�1�

7($5¶6�&<72.,1(�/(9(/6�,1�:25.(56�2)�02'(51�2,/�,1'8675<�
2)�$=(5%$,-$1�
1DWLRQDO�2SKWKDOPRORJ\�&HQWUH�QDPHG�DIWHU�=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\ ZRUGV� F\WRNLQHV��LPPXQRORJLFDO�H[DPLQDWLRQ��RLO�LQGXVWU\�ZRUNHUV��WHDU

6800$5<
$LP�±�WR�LGHQWLI\�WHDU¶V�F\WRNLQHV�OHYHOV�LQ�WKH�ZRUNHUV�RI�WKH�PRGHUQ�SHWURFKHPLFDO�LQGXVWU\�RI�$]HUEDLMDQ�
0DWHULDO DQG PHWKRGV 
,PPXQRORJLFDO�DQDO\VLV�RI�WHDUV�RI����ZRUNHUV�RI�WKH�PRGHUQ�RLO�LQGXVWU\�RI�$]HUEDLMDQ�ZDV�SHUIRUPHG��7KHUH�

ZHUH����������������PHQ�DQG����������������ZRPHQ��7KH�PHDQ�DJH�RI�WKH�ZRUNHUV�ZDV������������������±�����
\HDUV��$OO�H[DPLQHG�SDWLHQWV�ZHUH�VXEGLYLGHG�LQWR���JURXSV��WKH�¿UVW��PDLQ��JURXS�LQFOXGHG����SDWLHQWV�ZKR�ZHUH�
GLUHFWO\�LQ�FRQWDFW�ZLWK�WKH�RLO�FKHPLFDO�SURGXFWV��WKH�VHFRQG��FRQWURO��JURXS�LQFOXGHG����SDWLHQWV�ZKR�ZHUH�QRW�LQ
FRQWDFW�ZLWK�WKH�RLO�FKHPLFDO�SURGXFWV��,PPXQRORJLFDO�DQDO\VLV�LQFOXGHV�LGHQWL¿FDWLRQ�RI�71)�Į�DQG�ø/��ȕ�OHYHOV�
LQ�WKH�WHDU¶V�RI�ZRUNHUV�

5HVXOWV 
71)�Į�DQG�ø/��ȕ�OHYHOV�LQ�WKH��VW�JURXS�ZHUH�������������SJ�PO�ɢ�������������SJ�PO�DQG�LQ�WKH��QG�JURXS��������

�������SJ�PO�ɢ�������������SJ�PO��UHVSHFWLYHO\��7KXV��71)�Į�DQG�ø/��ȕ�OHYHOV�LQ�WHDUV�RI�SDWLHQWV�ZKR�ZHUH�GLUHFWO\
LQ�FRQWDFW�ZLWK�WKH�RLO�FKHPLFDO�SURGXFWV�ZHUH�����DQG�����WLPHV�KLJKHU�WKDQ�LQ�WKRVH��ZKR�ZHUH�QRW�LQ�FRQWDFW�

&RQFOXVLRQ
0RGHUQ�LPPXQRORJLFDO�PHWKRGV�JLYH�RSSRUWXQLW\�WR�HYDOXDWH�WKH�FRQGLWLRQ�RI�RUJDQ�RI�YLVLRQ�DQG�FUHDWH�FRPSOH[

V\VWHP�IRU�FDUU\LQJ�WLPHO\�SURSK\ODFWLF�DFWLYLWLHV�WR�GHFUHDVH�WKH�ULVN�RI�FKURQLF�LQWR[LFDWLRQ�DQG�GHYHORSPHQW�RI�
RFFXODWLRQDO�H\H�GLVHDVHV�LQ�ZRUNHUV�RI�RLO�LQGXVWU\�LQ�$]HUEDLMDQ�

.RUUHVSRQGHQVL\D��o�Q�
$÷D\HYD�)LGDQ�ΨOΩNEΩU�TÕ]Õ���W���I�G���DNDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]LQLQ�³4ODXNRPD´�
ú|EΩVLQLQ�KΩNLP�RIWDOPRORTX
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