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8YHLWLQ�GLDTQR]X�DGԥWԥQ�DQDPQH]ԥ�Yԥ�NOLQLN�P�D\LQԥOԥULQ�QԥWLFԥOԥULQԥ�ԥVDVԥQ�TR\XOXU��2[úDU�NOLQLND�
LOԥ�JHGԥQ�KDOODUGD�Yԥ�\D�DúNDU�VLVWHP�Gԥ\LúLNOLN�ROPDGÕ÷Õ�KDOODUGD�W|UԥGLFLQL�Yԥ�VԥEԥELQL�GԥTLTOԥúGLUPԥN�
Eԥ]ԥQ�oԥWLQOLN�\DUDGD�ELOԥU��%X� VԥEԥEGԥQ�Gԥ�XYHLW� ]DPDQÕ�J|]GD[LOL�PD\HOԥUGԥ�SDWRJHQLQ�PROHNXO\DU�
VԥYL\\ԥGԥ� DúNDUODQPDVÕQD�RODQ�PDUDT�JHWGLNFԥ� DUWÕU��0ROHNXO\DU�GLDTQRVWLND�PHWRGODUÕ� DUWGÕTFD�GDKD�
|QFԥ�LGLRSDWLN�VD\ÕODQ�XYHLWOԥULQ�Eԥ]LVLQLQ�YLUXV�HWLRORJL\DOÕ�ROPDVÕQÕQ��]ԥ�oÕ[PDVÕ�LVWLVQD�ROXQPXU��9LUXV�
XYHLWOԥULQLQ� WԥVGLTL��o�Q�VHURORML� WHVWOԥUGԥQ��\HQL�Q|Y�PROHNXO\DU�GLDTQRVWLN� WHVWOԥUGԥQ��NLoLN�KԥFPOԥU�
�o�Q� Qԥ]ԥUGԥ� WXWXOPXú� PHWDJHQRPLN� GԥULQ� DUGÕFÕOOÕT� �0HWDJHQRPLF� GHHS� VHTXHQFLQJ�� DQDOL]LQGԥQ��
SROLPHUD]�]ԥQFLU�UHDNVL\DODUÕQGDQ��3&5���4ROGPDQ�9LWPHU�NRH൶VLHQWLQGԥQ��*:&��J|]GD[LOL�PD\HOԥUGԥ�
YLUXVXQ�Wԥ\LQL��o�Q�LVWLIDGԥ�ROXQXU��

%X�DQDOL]OԥU�[ԥVWԥOL\LQ�HWLRORJL\DVÕQÕ�WԥVGLTOԥPԥ\ԥ��[ԥVWԥOL\LQ�úLGGԥWLQL�Wԥ\LQ�HWPԥ\ԥ�Yԥ�EXQXQOD�
GD�GDKD�G�]J�Q�P�DOLFԥ�VHoPԥN��VW�QO�\��\DUDGÕU��+ԥPoLQLQ��YLUXV�PԥQúԥOL�NOLQLND\D�EԥQ]ԥU�KDO�ROXE�
ODNLQ�ԥQ�ԥQԥYL�P�DOLFԥ\ԥ�WDEH�ROPD\DQ�KDOODUGD��HWLRORJL\DQÕ�Wԥ\LQ�HWPԥN�Yԥ�YLUDO�\�N��TL\PԥWOԥQGLUPԥN�
�o�Q�ID\GDOÕ�ROD�ELOԥU��%HOԥOLNOԥ��PROHNXO\DU�GLDTQRVWLN�WHVWOԥU�XYHLWOL�[ԥVWԥQLQ�NOLQLN�úԥNOL�Qԥ]ԥUԥ�DOÕQDUDT�
TL\PԥWOԥQGLULOPԥVL�OD]ÕP�RODQ�N|PԥNoL�GLDTQRVWLN�PHWRGODUGÕU�

$oDU�V|]OԥU��YLUDO�XYHLW��ODERUDWRU�GLDTQRVWLND��J|]�LOWLKDEÕ��YLUDO�LQIHNVL\D

Ɏɟɣɡɢɟɜɚ�Ʉ�ȼ��Ɋɭɫɬɚɦɨɜɚ�ɇ�Ɇ�

ɅȺȻɈɊȺɌɈɊɇɕȿ�ɆȿɌɈȾɕ�ȾɂȺȽɇɈɋɌɂɄɂ�ȼɂɊɍɋɇɕɏ�ɍȼȿɂɌɈȼ��ɈȻɁɈɊ�
ɅɂɌȿɊȺɌɍɊɕ�

ɊȿɁɘɆȿ

Ⱦɢɚɝɧɨɡ�©ɭɜɟɢɬª�ɨɛɵɱɧɨ�ɫɬɚɜɢɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɚɧɚɦɧɟɡɚ�ɢ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ȼ�
ɫɥɭɱɚɹɯ� ɫ� ɩɨɯɨɠɟɣ� ɤɥɢɧɢɤɨɣ� ɢɥɢ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɹɜɧɵɯ� ɫɢɫɬɟɦɧɵɯ�ɢɡɦɟɧɟɧɢɣ�� ɢɧɨɝɞɚ� ɛɵɜɚɟɬ�
ɫɥɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɜɨɡɛɭɞɢɬɟɥɹ�� ɱɬɨ� ɜɵɡɵɜɚɟɬ� ɜɫɺ� ɛɨɥɶɲɢɣ� ɢɧɬɟɪɟɫ� ɤ� ɟɝɨ� ɨɛɧɚɪɭɠɟɧɢɸ� ɜɨ�
ɜɧɭɬɪɢɝɥɚɡɧɨɣ� ɠɢɞɤɨɫɬɢ� ɩɪɢ� ɭɜɟɢɬɟ� ɧɚ� ɦɨɥɟɤɭɥɹɪɧɨɦ� ɭɪɨɜɧɟ�� ɉɨ� ɦɟɪɟ� ɪɚɡɜɢɬɢɹ� ɦɟɬɨɞɨɜ�
ɦɨɥɟɤɭɥɹɪɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɧɟ�ɢɫɤɥɸɱɟɧɨ��ɱɬɨ�ɧɟɤɨɬɨɪɵɟ�ɢɡ�ɪɚɧɟɟ�ɫɱɢɬɚɜɲɢɯɫɹ�ɢɞɢɨɩɚɬɢɱɟɫɤɢɦɢ�
ɭɜɟɢɬɚɦɢ� ɦɨɝɭɬ� ɢɦɟɬɶ� ɜɢɪɭɫɧɭɸ� ɷɬɢɨɥɨɝɢɸ�� Ⱦɥɹ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ� ɜɢɪɭɫɧɨɝɨ� ɭɜɟɢɬɚ� ɧɚɪɹɞɭ� ɫ�
ɫɟɪɨɥɨɝɢɱɟɫɤɢɦɢ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɧɨɜɵɟ� ɜɢɞɵ� ɦɨɥɟɤɭɥɹɪɧɵɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɬɟɫɬɨɜ�� ɝɥɭɛɨɤɨɟ�
ɦɟɬɚɝɟɧɨɦɧɨɟ� ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ� ɞɥɹ� ɦɚɥɵɯ� ɨɛɴɟɦɨɜ�� ɩɨɥɢɦɟɪɚɡɧɚɹ� ɰɟɩɧɚɹ� ɪɟɚɤɰɢɹ� �ɉɐɊ���
ɤɨɷɮɮɢɰɢɟɧɬ�Ƚɨɥɶɞɦɚɧɚ�ɍɢɬɦɟɪɚ��*:&��ɜɨ�ɜɧɭɬɪɢɝɥɚɡɧɨɣ�ɠɢɞɤɨɫɬɢ�

ɗɬɢ� ɚɧɚɥɢɡɵ� ɢɦɟɸɬ� ɩɪɟɢɦɭɳɟɫɬɜɨ� ɩɪɢ� ɩɨɞɬɜɟɪɠɞɟɧɢɢ� ɷɬɢɨɥɨɝɢɢ� ɭɜɟɢɬɚ�� ɨɩɪɟɞɟɥɹɸɬ�
ɬɹɠɟɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ��ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɩɨɫɨɛɫɬɜɭɸɬ�ɩɪɚɜɢɥɶɧɨɦɭ�ɜɵɛɨɪɭ�ɥɟɱɟɧɢɹ��ȼ�ɫɥɭɱɚɹɯ��
ɤɨɝɞɚ�ɤɥɢɧɢɤɚ�ɫɯɨɠɚ�ɫ�ɜɢɪɭɫɧɨɣ��ɧɨ�ɧɟ�ɩɨɞɞɚɟɬɫɹ�ɬɪɚɞɢɰɢɨɧɧɨɦɭ�ɥɟɱɟɧɢɸ��ɷɬɢ�ɦɟɬɨɞɵ�ɦɨɝɭɬ�ɛɵɬɶ�
ɩɨɥɟɡɧɵɦɢ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɷɬɢɨɥɨɝɢɢ�ɢ�ɨɰɟɧɢɬɶ�ɜɢɪɭɫɧɭɸ�ɧɚɝɪɭɡɤɭ��
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Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭɱɢɬɵɜɚɹ� ɤɥɢɧɢɱɟɫɤɭɸ� ɤɚɪɬɢɧɭ� ɩɚɰɢɟɧɬɚ� ɫ� ɜɢɫɪɭɫɧɵɦ� ɭɜɟɢɬɨɦ��
ɦɨɥɟɤɭɥɹɪɧɵɟ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�ɬɟɫɬɵ�ɹɜɥɹɸɬɫɹ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ�ɦɟɬɨɞɚɦɢ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɜɢɪɭɫɧɵɣ�ɭɜɟɢɬ��ɥɚɛɨɪɚɬɨɪɧɚɹ�ɞɢɚɝɧɨɫɬɢɤɚ��ɜɨɫɩɚɥɟɧɢɟ�ɝɥɚɡ��ɜɢɪɭɫɧɚɹ�
ɢɧɮɟɤɰɢɹ
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6800$5<

7KH�GLDJQRVLV�RI�XYHLWLV�LV�XVXDOO\�PDGH�RQ�WKH�EDVLV�RI�DQDPQHVLV�DQG�FOLQLFDO�H[DPLQDWLRQ��,Q�
FDVHV�ZLWK�D�VLPLODU�FOLQLF�RU�LQ�WKH�DEVHQFH�RI�REYLRXV�V\VWHPLF�FKDQJHV��LW�FDQ�VRPHWLPHV�EH�GL൶FXOW�WR�
GHWHUPLQH�WKH�FDXVH�DQG�LQIHFWLRQ�DJHQWV��)RU�WKHVH�UHDVRQV��WKHUH�LV�D�JURZLQJ�LQWHUHVW�LQ�WKH�GHWHFWLRQ�
RI� WKH�SDWKRJHQ�DW� WKH�PROHFXODU� OHYHO� LQ� WKH�LQWUDRFXODU�ÀXLG�GXULQJ�XYHLWLV��$V�PROHFXODU�GLDJQRVWLF�
PHWKRGV� LQFUHDVH�� LW� LV�SRVVLEOH� WKDW�VRPH�RI� WKH�SUHYLRXVO\�FRQVLGHUHG� LGLRSDWKLF�XYHLWLV�PD\�KDYH�D�
YLUDO�HWLRORJ\��6HURORJLFDO�WHVWV��QHZ�W\SHV�RI�PROHFXODU�GLDJQRVWLF�WHVWV��PHWDJHQRPLF�GHHS�VHTXHQFLQJ�
�0'6�� IRU� VPDOO�YROXPHV��SRO\PHUDVH�FKDLQ� UHDFWLRQ� �3&5���*ROGPDQ�:LWPHU�FRH൶FLHQW� �*:&�� LQ�
LQWUDRFXODU�ÀXLGV�DUH�XVHG�WR�FRQ¿UP�YLUDO�XYHLWLV�

7KHVH�WHVWV�KDYH�WKH�DGYDQWDJH�RI�FRQ¿UPLQJ�WKH�HWLRORJ\�RI�XYHLWLV��GHWHUPLQLQJ�WKH�VHYHULW\�RI�
WKH�GLVHDVH��DQG� WKXV�FKRRVLQJ� WKH�PRVW�DSSURSULDWH� WUHDWPHQW��$OVR�� WKHVH�PHWKRGV�FDQ�EH�XVHIXO� IRU�
GHWHUPLQLQJ� WKH� HWLRORJ\�DQG�DVVHVVLQJ� WKH�YLUDO� ORDG� LQ� FDVHV�ZKHUH� WKH� FOLQLF� LV� VLPLODU� WR� WKH�YLUDO�
HWLRORJ\��EXW�LV�QRW�VXEMHFW�WR�WKH�PRVW�WUDGLWLRQDO�WUHDWPHQW��7KXV��PROHFXODU�GLDJQRVWLF�WHVWV�DUH�DX[LOLDU\�
GLDJQRVWLF�PHWKRGV� WKDW� VKRXOG�EH� HYDOXDWHG� WDNLQJ� LQWR� DFFRXQW� WKH�RSKWKDOPRORJLFDO� DVSHFWV�RI� WKH�
SDWLHQW�ZLWK�XYHLWLV�

.H\ZRUGV��YLUDO�XYHLWLV��ODERUDWRU\�GLDJQRVLV��H\H�LQÀDPPDWLRQ��YLUDO�LQIHFWLRQ

øQVDQODU� ELU� VÕUD� YLUXVODU� �o�Q� WԥELL� UH]HUYXDUGÕU��%X�� LQIHNVLRQ� DJHQWOԥU�� �YHLW� Gԥ�GD[LO� ROPDTOD�
ELU�VÕUD�[ԥVWԥOLNGԥ�ԥVDV�URO�R\QD\ÕU��%XUD�[�VXVLOԥ�KHUSHV�VLPSOH[�YLUXVX��+69���YDULVHOOD�]RVWHU�YLUXVX�
�9=9���VLWRPHTDORYLUXV��&09��Yԥ�Pԥ[PԥUԥN�YLUXVX��59��GD[LOGLU��%LU�oR[�YLUXV�JHQRPODUÕ�\ROX[GXUGX÷X�
WR[XPDODUGD�|P�U�ER\X�TDOÕU�Yԥ�\HQLGԥQ�DNWLYOԥúPԥ�ULVNL�GDúÕ\ÕU�>����@�

gQ� XYHLW�� XYHLWLQ� ԥQ� JHQLú� \D\ÕOPÕú� DQDWRPLN� Q|Y�G�U� >�@�� +HUSHV�PԥQúԥOL� |Q� XYHLWOԥU� TԥUEGԥ�
�PXPL�YLUXV�PԥQúԥOL�|Q�XYHLWOԥULQ�������QL��+LQGLVWDQGD�LVԥ����������QL�WԥúNLO�HGLU�>�����@��gQ��YHLWLQ�
E|\�N�KLVVԥVLQLQ�TH\UL�LQIHNVLRQ�PԥQúԥOL�+/$�%���KDSORWLSL�LOԥ�ԥODTԥOL�ROPDVÕQD�ED[PD\DUDT��YLUXVODU�
LQIHNVLRQ�|Q�XYHLWOԥULQ�YDFLE�VԥEԥEL�NLPL�TԥEXO�HGLOLU��%XUD�+69�>�@��9=9��&09��Pԥ[PԥUԥN�YLUXVX�Yԥ�
GLJԥU�QDGLU�VԥEԥEOԥUԥ�(SúWHLQ±%DUU�YLUXVX��LQVDQ�SDUYRYLUXVX�Yԥ�oLNXQJXQ\D�YLUXVX�DLGGLU�>�@��6DGԥ�KHUSHV�
YLUXVX� �+69��Yԥ�KHUSHV� ]RVWHU� YLUXVX� �9=9��4ԥUEGԥ�|Q�YLUDO� XYHLWLQ� ԥQ�JHQLú� \D\ÕOPÕú� VԥEԥEOԥULGLU��
$VL\DGD�LVԥ�EX�VԥEԥEL�VLWRPHTDORYLUXV��&09��WԥúNLO�HGLU�>������@��9DNVLQDVL\D�LOԥ�ԥODTԥGDU�RODUDT�TÕ]ÕOFD�
�UXEHOOD�� YLUXVX� �59��PԥQúԥOL� XYHLWOԥULQ� VD\Õ� D]DOVD� GD�(EROD� Yԥ�=LND� YLUXVX� LOԥ� ԥODTԥOL� XYHLW� KDOODUÕ�
DúNDUODQPÕúGÕU�>��@��(EROD�>��@�Yԥ�=LND�YLUXVODUÕQD�>��@�GDYDPOÕ�LQIHNVL\D�KDOODUÕQÕQ�UDVW�JԥOLQPԥVL�LOԥ��
XYHLWLQ�GDKD�H൵HNWLY�GLDTQRVWLND�PHWRGODUÕQÕQ�LúOԥQLOPԥVLQLQ�DNWXDOOÕ÷Õ�GDKD�GD�DUWGÕ��%X�KDOODU��J|]�Q�
LQIHNVLRQ�DJHQWOԥUL��o�Q�SRWHQVLDO�UH]HUYXDU�UROXQX�WԥVGLT�HGLU�NL��EX�GD�ԥKDOLQLQ�VD÷ODPOÕ÷Õ�ED[ÕPÕQGDQ�
ԥKԥPL\\ԥWOL� QԥWLFԥOԥUL� RUWD\D� TR\XU�� %XQD� J|Uԥ� Gԥ� J|]� LQIHNVL\DODUÕQÕQ� H൵HNWLY� GLDTQR]X� �o�Q� GDKD�
KԥVVDV��RE\HNWLY�Yԥ�ԥKDWԥOL�\DQDúPDODUÕQ�KD]ÕUODQPDVÕ�YDFLEGLU�>��@�



47

2021/3 (38)
$=Ԥ5%$<&$1�2)7$/02/2*ø<$�-851$/,

Ԥ'Ԥ%ø<<$7�ø&0$//$5,

8YHLWLQ� GLDTQR]X� DGԥWԥQ� DQDPQH]ԥ� Yԥ� NOLQLN� P�D\LQԥOԥULQ� QԥWLFԥOԥULQԥ� ԥVDVԥQ� TR\XOXU�� 2[úDU�
NOLQLND�LOԥ�JHGԥQ�KDOODUGD�W|UԥGLFLQL�Yԥ�VԥEԥEL�GԥTLTOԥúGLUPԥN�Eԥ]ԥQ�oԥWLQOLN�\DUDGD�ELOԥU��%X�VԥEԥEGԥQ�Gԥ�
XYHLW�]DPDQÕ�J|]GD[LOL�PD\HOԥUGԥ�SDWRJHQLQ�PROHNXO\DU�VԥYL\\ԥGԥ�DúNDUODQPDVÕQD�RODQ�PDUDT�JHWGLNFԥ�
DUWÕU�>�����@��0ROHNXO\DU�GLDTQRVWLND�PHWRGODUÕ�DUWGÕTFD�GDKD�|QFԥ�LGLRSDWLN�VD\ÕODQ�XYHLWOԥULQ�Eԥ]LVLQLQ�
Gԥ�YLUXV�HWLRORJL\DOÕ�ROPDVÕQÕQ��]ԥ�oÕ[PDVÕ� LVWLVQD�ROXQPXU��9LUXV�XYHLWOԥULQLQ� WԥVGLTL��o�Q��\HQL�Q|Y�
PROHNXO\DU� GLDTQRVWLN� WHVWOԥUGԥQ�� VHURORML� WHVWOԥUGԥQ�� NLoLN�KԥFPOԥU� �o�Q�Qԥ]ԥUGԥ� WXWXOPXú�4ROGPDQ�
9LWPHU�NRH൶VLHQWLQGԥQ��*:&���SROLPHUD]�]ԥQFLU�UHDNVL\DVÕQGDQ��3&5��J|]GD[LOL�PD\HGԥ�YLUXVXQ�Wԥ\LQL�
�o�Q�LVWLIDGԥ�ROXQXU�>��@��

9LUXV�VHURORJL\DVÕ��YLUXVX�LVWLVQD�HWPԥNGԥ�N|PԥN�HGԥ�ELOԥU��ODNLQ��øJ*�QLQ�P|YFXGOX÷X�GLDTQR]X�
WԥVGLTOԥPԥ\ԥ�N|PԥN�HWPLU��o�QNL�ԥNVԥU�\HWNLQ� LQVDQODU�EX�YLUXVODUD�ԥYYԥOFԥGԥQ�PԥUX]�TDOPÕú�ROXUODU��
0�VEԥW� øJ0� LVԥ� P�D\LQԥ� YD[WÕQGD� DNWLY� VLVWHP� LQIHNVL\DQÕQ� ROGX÷XQX� J|VWԥULU�� ODNLQ� EXQXQ� J|]�
LQIHNVL\DVÕ�ROPDVÕQÕ�V�EXW�HWPLU��9LUXV�NXOWXUDODUÕ�LVԥ�oR[�\DYDú�Yԥ�KԥVVDVOÕTGDQ�PԥKUXPGXU�>��@��ԤNVԥU�
\HWNLQ� LQVDQODU� ԥYYԥOOԥU� YLUXVODUD�PԥUX]� TDOGÕ÷Õ� �o�Q� RQODUGD� VHURORJL\DQÕQ� Gԥ\ԥUL� PԥKGXGGXU� >��@��
4DQÕQ�YLUXVD�J|Uԥ�VHURORML�P�D\LQԥVL�[ԥVWԥQLQ�LQGL�Yԥ�\D�Qԥ�]DPDQVD�EX�YLUXVOD�\ROX[GX÷XQX�J|VWԥULU�Yԥ�
KԥPoLQLQ�DúNDUODQPDPÕú�YLUXVX�LVԥ�LQNDU�HWPԥ\ԥ�N|PԥN�HGLU�>��@��

%ԥ]ԥQ�XYHLWOԥUGԥ�DúNDU�VLVWHP�Gԥ\LúLNOLN�ROPDGÕ÷Õ��o�Q�NOLQLN�GLDTQR]XQ�TR\XOPDVÕ�oԥWLQOLN�W|UԥGԥ�
ELOԥU��ù�úԥYDUL� FLVLPGԥ�\DUDQPÕú�EXODQPD�VԥEԥELQGԥQ��NOLQLNL�TL\PԥWOԥQGLUPԥ�GDKD�GD�oԥWLQOԥúԥ�ELOԥU�
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LNL]ԥQFLUOL� 3=5� PԥKVXOX� \Õ÷ÕOGÕTFD� À�RUHVVHQVL\DVÕ� DUWPÕú� ROXU�� +ԥU� ELU� 3=5� UHDNVL\DVÕ�� WHUPRVLNO�
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'17�VLQL�DúNDU�HWPԥN��o�Q�NOLQLN�FԥKԥWGԥQ�ID\GDOÕGÕU��%X�3=5��VXOX�KԥP�J|]�[ԥVWԥOLNOԥULQLQ�GLDTQR]X��KԥP�
Gԥ�[ԥVWԥOԥULQ�J|]GD[LOL�LQIHNVL\D\D�J|Uԥ�VNULQLQTLQGԥ�HWLEDUOÕ�YDVLWԥGLU�>��@��

'LDTQRVWLN�PԥTVԥGOԥ�9=9�� +69� Yԥ� \D� &09�'17�QLQ� YDUOÕ÷ÕQÕ� DúNDU� HWPԥN� �o�Q� ������� ȝ/�
J|]GD[LOL�PD\H�NLID\ԥWGLU��'17�JHQRPXQXQ�Wԥ\LQLQԥ�ԥVDVODQPÕú�3=5�DQDOL]LQLQ�KԥVVDVOÕ÷Õ�������������
WԥúNLO�HGLU�>��@��%X�YLUXVODUÕ�DúNDU�HWPԥN��o�Q�3=5�LQ�KԥVVDVOÕ÷Õ�P�YD¿T�RODUDT�9=9������+69�����
Yԥ�&09�����WԥúNLO�HGLE��LPPXQ�oDWÕúPD]OÕ÷Õ�RODQ�[ԥVWԥOԥUGԥ�GDKD�\�NVԥNGLU�>��@��*|]�LQIHNVL\DODUÕQÕQ�
GԥTLT�GLDTQRVWLNDVÕ��JHQLú�VSHNWUOL�SDWRJHQOԥU�WԥUԥ¿QGԥQ�W|UԥGLOԥ�ELOGL\LQԥ�J|Uԥ�oԥWLQOLN�W|UԥGLU�>�����@��
.ԥPL\\ԥW�3=5�LQ�LVWLIDGԥVL��SRWHQVLDO�WHUDSHYWLN�QԥWLFԥOԥUԥ�JԥWLULE�oÕ[DUDQ�ԥODYԥ�ID\GDOÕ�PԥOXPDW�YHUԥUԥN��
YLUXV� \�N�Q�Q� L]OԥQLOPԥVLQԥ� LPNDQ� YHUԥ� ELOԥU� >��@�� ³4Õ]ÕO� VWDQGDUW´� VD\ÕODQ� NԥPL\\ԥW� 3=5�L� �T3=5��
[ԥVWԥ[DQDODUÕQ� Yԥ� WԥGTLTDW�PԥUNԥ]OԥULQLQ� NOLQLN� ODERUDWRUL\DODUGD� LVWLIDGԥ� ROXQXU��2QXQ� LVWLIDGԥVL� J|]�
Q�PXQԥOԥULQGԥ� WԥVGLT� ROXQPXúGXU� >�����������@�� .ԥPL\\ԥW� 3=5� �T3&5�� HWLRORML� WԥGTLTDWÕQ� VWDQGDUWÕ�
KHVDE�ROXQVD�GD�>��������������@��RQXQ�oԥWLQOL\L�Yԥ�P�[WԥOLI�SUD\PHUOԥU�GD[LO�ROPDTOD��VWDQGDUWODúGÕUÕOPÕú�
SURWRNROXQ�ROPDPDVÕ�RQXQ�JHQLú�LVWLIDGԥVLQԥ�LPNDQ�YHUPLU��

<DSRQL\DQÕQ�6WULS�3=5�3URMHFW�TUXSX�WԥUԥ¿QGԥQ���P�ԥVVLVԥGԥQ�����J|]GD[LOL�PD\H�Yԥ�ú�úԥYDUL�
FLVLP�Q�PXQԥVLQLQ�'17�JHQRPX�NԥPL\\ԥW�3=5�L� Yԥ� VWULS�3=5� LOԥ� DQDOL]� HGLOPLúGLU��.OLQLN� GLDTQR]�
VLPSWRPODUÕQ��NOLQLN�ԥODPԥWOԥULQ�Yԥ�ODERUDWRU�WHVWOԥULQ�ԥVDVÕQGD�TR\XOPXúGXU��øQIHNVLRQ��YHLW��o�Q�6WULS�
3=5� KԥGԥÀԥUL� �� ԥVDV� SDWRJHQ� �+69����+69����9=9�� LQVDQ�7�K�FH\UԥOL� OLPIRWURSLN� YLUXVX��� �+7/9�
����LQVDQ�KHUSHVYLUXVX����(%9��&09��7�JRQGLL��7UHSRQHPD�SDOOLGXP���o�Q�RSWLPDOODúGÕUÕOPÕúGÕU��6WULS�
3=5��NԥPL\\ԥW�3=5�GԥQ� �T3&5�� IԥUTOL� RODUDT�D\UÕ�D\UÕ�SUD\PHUOԥUOԥ�GDKD�\�NVԥN�KԥVVDVOÕT� ���������
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VSHVL¿NOLN����������P�VEԥW�SURTQR]ODúGÕUÕFÕ�Gԥ\ԥU���������Yԥ�PԥQ¿�SURTQR]ODúGÕUÕFÕ�Gԥ\ԥUԥ���������
PDOLN�ROPXúGXU��6WULS�3=5�QԥWLFԥOԥUL��NԥPL\\ԥW�3=5�LOԥ�J�FO��X\÷XQOX÷D��NRUHO\DVL\D\D��PDOLN�ROXE��
NOLQLN� GLDTQR]OD� X\÷XQGXU�� LVWLIDGԥVL� LVԥ� GDKD� DVDQGÕU� >��@�� øQIHNVLRQ� �YHLWLQ� SDWRJHQ� \�N�QGԥQ� DVÕOÕ�
ROGX÷X�ELOLQLU�>��@��6WULS�3=5�LOԥ�ԥOGԥ�HGLOԥQ�&T�Gԥ\ԥUOԥUL��NԥPL\\ԥW�|OoPԥ�VLNOL��NԥPL\\ԥW�3=5��T3&5��
LOԥ�ԥOGԥ�HGLOԥQ�'17�Q�V[ԥOԥULQLQ�VD\Õ�LOԥ�\D[úÕ�X\÷XQOXT�J|VWԥUGL�NL��EX�GD�Q�PXQԥOԥUGԥNL�SDWRJHQOԥULQ�
Q�V[ԥ� VD\ÕQÕ� �\�N�Q��� GԥTLT�P�ԥ\\ԥQ� HWPԥN� �o�Q� TÕ]ÕO� VWDQGDUW� VD\ÕOD� ELOԥU��*|]GD[LOL�PD\H� �$TK��
Q�PXQԥOԥULQԥ�JԥOGLNGԥ��SDQXYHLWGԥ�NԥPL\\ԥW�3=5�LQ�'17�Q�V[ԥOԥULQLQ�VD\Õ�|Q�XYHLWGԥNLQGԥQ�GDKD�oR[�
ROXE��3DQXYHLWGԥ�VWULS�3=5LQ�&T��NԥPL\\ԥW�|OoPԥ�VLNOL��Gԥ\ԥUOԥUL�Gԥ�SDQXYHLWGԥ�|Q�XYHLWGԥQ�GDKD�\�NVԥN�
ROPXúGXU��9LUXV�\�NOԥUL�SDQXYHLW�Yԥ�|Q��YHLW�DUDVÕQGD�IԥUTOԥQLE�Yԥ�KԥP�6WULS�3=5��KԥP�Gԥ�NԥPL\\ԥW�
3=5�EX�F�U�\�NOԥUL�TL\PԥWOԥQGLUԥ�ELOPLúGLU��(%9�Yԥ�+7/9���Eԥ]ԥQ�TDUÕúÕT�LQIHNVL\DODU�±�NRLQIHNVL\DODU�
NLPL�P�úDKLGԥ�ROXQXUGX�Yԥ�TDUÕúÕT�LQIHNVL\DODUÕQ�J|]GD[LOL�PD\H��$TK��Q�PXQԥOԥULQGԥ�RUWD�&T�Gԥ\ԥUOԥUL�
ELULQFLOL�SDWRJHQOԥUԥ�QLVEԥWԥQ�GDKD�\�NVԥN�ROPXúGXU�>��@�

7RNVRSOD]PLN� DU[D� XYHLWLQ� ODERUDWRU� GLDTQR]X� oR[� YD[W� oԥWLQOLN� W|UԥGLU� Yԥ� 3=5� LOԥ� J|]GD[LOL�
DQWLWHOOԥULQ�|Oo�OPԥVL��o�Q�RODQ�*:&�NLPL�ԥODYԥ�WHVWLQLQ�ELUOԥúPԥVLQL�WԥOԥE�HGԥ�ELOԥU��%LU�oR[�P|YFXG�
WHVWOԥU� WRNVRSOD]PLN� UHWLQLWLQ� VRQ� HWLRORML� GLDTQR]XQX� GԥTLT� Wԥ\LQ� HWPԥN� IDL]LQL� DUWÕUVD� GD�� ԥQ�ԥQԥYL�
3=5�Yԥ�*:&�NLPL�RQODU�GD��[ԥVWԥOLN�]DPDQÕ��Q�PXQԥOԥULQ�WRSODQPD�YD[WÕ�LOԥ�ԥODTDGDU�RODQ�KԥVVDVOÕT�
SUREOHPOԥUL�LOԥ�TDUúÕODúÕU��/DNLQ��J|]�WRNVRSOD]PR]XQXQ�GLDTQR]X��o�Q�3=5�LQ�LVWLIDGԥVL�\HUOL�DQWLFLVP�
DúNDUODQPDVÕQD�QLVEԥWԥQ�GDKD�DúD÷Õ�Yԥ�\D�RQD�EԥUDEԥU�KԥVVDVOÕ÷D�PDOLNGLU�>��������@��

*|]GD[LOL� LQIHNVL\DQÕQ� WԥVGLTL� NOLQLVLVW� �o�Q� FLGGL� SUREOHP� \DUDGD� ELOԥU�� ԤVDV� PԥKGXGL\\ԥW�
J|]GԥQ�J|W�U�Oԥ�ELOԥQ�Q�PXQԥOԥULQ�NLoLN�KԥFPGԥ�ROPDVÕGÕU��0ROHNXO\DU�GLDTQRVWLND�EX�SUREOHPGԥQ�\DQ�
NHoԥ�ELOLU�Yԥ�DGL�\D[PD�Q�PXQԥVLQGԥQ�GDKD�KԥVVDV�ROXU�>��@��*|]�Q�DQDWRPLN�FԥKԥWGԥQ�NLoLN�ROPDVÕ�
VԥEԥELQGԥQ�J|]GD[LOL�PD\HQLQ�D]�KԥFPL�Yԥ�NOLQLN�FԥKԥWGԥQ�LQIHNVLRQ�Yԥ�TH\UL�LQIHNVLRQ�J|]�LOWLKDEÕQÕ�
IԥUTOԥQGLUPԥNGԥ�RODQ�oԥWLQOLN�EX�PԥKGXGL\\ԥWL�GDKD�GD�DUWÕUÕU�>��@�������FÕ�LOOԥULQ�VRQXQGDQ�EDúOD\DUDT�
3=5�NLPL�PROHNXO\DU�GLDTQRVWLND�Q|Y��J|]�LQIHNVL\DODUÕQÕQ�WHVWLQGԥ�Gԥ\LúLNOLN�\DUDWPÕúGÕU��%X�DQDOL]OԥU�
DúD÷Õ�ELRN�WOԥOL�Q�PXQԥOԥUGԥ�YDFLE�GLDTQRVWLN�YDVLWԥ�VD\ÕOVD�GD��GLDTQRVWLN�GLDSD]RQXQ�ROPDPDVÕ�J|]�
LQIHNVL\DODUÕQGD�DOWHUQDWLY�PROHNXO\DU�\DQDúPD\D�V|YT�HGLU�>��@��

0HWDJHQRPLN�GΩULQ�DUGÕFÕOOÕT��0HWDJHQRPLF�GHHS�VHTXHQFLQJ�±�0'6���ELU�DQDOL]Oԥ�±����ȝ/�J|]�
LoL� PD\H� Q�PXQԥOԥULQGԥ�'17� Yԥ� 517� YLUXVODUÕQÕ� DúNDU� HGԥ� Yԥ� \ROX[XFX� �YHLWLQ� GLDTQR]XQX� WԥVGLT�
HGԥ� ELOԥU� >��@��0HWDJHQRPLN� GԥULQ� DUGÕFÕOOÕT� GLDTQRVWLN� Gԥ\ԥUL� DUWÕUD� ELOԥU�� EHOԥ� NL�� WHRUHWLN� RODUDT� R��
NOLQLN�Q�PXQԥOԥUGԥ�E�W�Q�SDWRJHQOԥUL�DúNDU�HGԥ�ELOԥU�>�����@��$UGÕFÕOOÕT��VHTXHQFLQJ��WH[QRORJL\DVÕ�Yԥ�
ELRLQIRUPDWLNDQÕQ�V�UԥWOL�LQNLúDIÕ�PHWDJHQRPLNDQÕ�NOLQLN�GLDTQRVWLNDQÕQ�LQNLúDIÕ��o�Q�P�QELW�ELU�VDKԥ\ԥ�
oHYLUGL��%X��[ԥVWԥOԥUGԥQ�RE\HNWLY�PHWDJHQRPLN�GԥULQ�VÕUDODPD��0'6��NOLQLN�J|]�LoL�Q�PXQԥOԥUL�Kԥ\DWD�
NHoLUԥUԥN� J|]� LQIHNVL\DODUÕQÕQ� DúNDUODQPDVÕ� �o�Q� KLSRWH]VL]� ELU� \DQDúPDQÕ� TL\PԥWOԥQGLUPԥ\ԥ� VԥEԥE�
ROGX��*|]GD[LOL�LQIHNVL\DQÕQ�GLDTQRVWLN�WHVWOԥUL�VLVWHP�LQIHNVL\DODUÕQ�Wԥ\LQL��o�Q�RODQ�WHVWOԥUGԥQ��J|]GԥQ�
WԥKO�NԥVL]�úԥNLOGԥ�ԥOGԥ�HGLOԥ�ELOԥQ�oR[�NLoLN�Q�PXQԥ�KԥFPOԥULQLQ�ROPDVÕ�LOԥ�ԥVDVOÕ�úԥNLOGԥ�IԥUTOԥQLU��/DNLQ�
PHWRJHQRPLN�GԥULQ�DUGÕFÕOOÕT��0'6��LVԥ�FԥPL����PNO�J|]�LoL�PD\HGԥQ�oR[VD\OÕ�\ROX[XFX�DJHQWOԥUL�ELU�
DQDOL]�LOԥ�DúNDU�HGԥ�ELOԥU�>��@��

'RDQ� Yԥ� KԥPP�ԥOOLÀԥUL� WԥUԥ¿QGԥQ� J|]� LQIHNVL\DVÕQD� ú�EKԥ� RODQ� KDOODUGD�� J|]� Q�PXQԥOԥULQGԥ�
SDWRJHQL� DúNDU� HWPԥN� �o�Q�� \�NVԥN� PԥKVXOGDUOÕTOÕ� 517� DUGÕFÕOOÕT� �517�VHTXHQFLQJ�� \DQDúPDVÕQÕQ�
H൵HNWLYOL\LQL� Wԥ\LQ� HGLOPLúGLU�� 7ԥGTLTDW� QԥWLFԥVLQGԥ� PԥOXP� ROXE� NL�� 517�VHT� J|]GD[LOL� PD\H� Yԥ�
ú�úԥYDUL�FLVLP�Q�PXQԥOԥULQGԥ��PXPL�Yԥ�QDGLU�SDWRJHQOԥUL�GԥTLT�Wԥ\LQ�HGԥ�ELOԥU��%HOԥ�\DQDúPD��ԥODYԥ�
WԥGTLTDWODUD�HKWL\DF�ROVD�GD��GLDTQRVWLNDQÕ�\D[úÕODúGÕUD�ELOԥU�>��@��517�±�PHWRJHQRPLN�GԥULQ�DUGÕFÕOOÕT�
�517�VHT�� GLDTQRVWLNDVÕQGDNÕ� ԥVDV� oDWÕúPD]OÕT� J|W�U�OP�ú� Q�PXQԥ� LOԥ� G�]J�Q� GDYUDQPD� TD\GDVÕGÕU��
EHOԥ� NL�� Q�PXQԥOԥU� \D� DQL� RODUDT� GRQGXUXOPDOÕ�� \D[XG� Q�PXQԥ� J|W�U�OԥQ� NLPL� TXUX� EX]XQ� �]ԥULQԥ�
\HUOԥúGLULOPԥOLGLU��'17�PHWRJHQRPLN�GԥULQ�DUGÕFÕOOÕTGD��'17�VHT��LVԥ�EHOԥ�SUREOHP�ROPXU��o�QNL��'17�
ԥWUDI�P�KLW�WHPSHUDWXUXQD�GDKD�G|]�PO�G�U�>��@��
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'RDQ� Yԥ� KԥPP�ԥOOLÀԥULQGԥQ� LEDWԥW� LúoÕ� TUXSXQ� DSDUGÕ÷Õ� GLJԥU� WԥGTLTDWGD� J|]GD[LOL� SDWRJHQLQ�
GLDTQRVWLNDVÕ��o�Q�'17�VHT�LOԥ�úԥUWL�SDWRJHQ�\|Q�PO��3=5�OԥULQ�P�TD\LVԥVL�|\UԥQLOPLúGLU��'1$�VHT�
LOԥ�\|QOԥQGLULOPLú�UHDO�YD[W�3=5�DUDVÕQGDNÕ�P�VEԥW�X\÷XQOXT�����WԥúNLO�HWPLúGLU��%HOԥOLNOԥ��J|]GD[LOL�
PD\H� Q�PXQԥOԥULQLQ� TH\UL�LGHDO� úԥUDLWGԥ� �TD\QDPD�� X]XQ� P�GGԥW� GRQGXUPD�� HPDOÕQD� ED[PD\DUDT��
PHWDJHQRPLN�'17�DUGÕFÕOOÕ÷ÕQÕQ� �'17�VHT�� SDWRJHQԥ� \|QԥOGLOPLú�3=5� LOԥ� VRQ� GԥUԥFԥ� X\÷XQ� ROGX÷X�
J|VWԥULOPLúGLU��0HWDJHQRPLN�'17�VÕUDODPDVÕ��'17�VHT��EDNWHUL\DODU��J|EԥOԥN�Yԥ�YLUXV�Q|YOԥUL�Gԥ�GD[LO�
ROPDTOD�SDWRJHQOԥULQ�DúNDUODQPD�GLDSD]RQXQX�JHQLúOԥQGLUԥUԥN��ԥYYԥOOԥU�UXWLQ�3=5�LOԥ�DúNDU�HGLOPԥPLú�
KDOODUÕQ� ����QL� DúNDUODPDTOD� \DQDúÕ�� H\QL� ]DPDQGD� GԥUPDQD� GDYDPOÕOÕT� KDTTÕQGD� GD�PԥOXPDW� YHULU��
'1$�VHT�\DOQÕ]�51$�YLUXVODUÕQÕ��PԥVԥOԥQ��TÕ]ÕOFD�59��DúNDU�HGԥ�ELOPԥ]��%X�VԥEԥEGԥQ��UXWLQ�3=5�LOԥ�
QHTDWLY�Q�PXQԥOԥULQ��KԥP�PHWDJHQRPLN�'17�VHT��KԥP�Gԥ�517�VHT�RODQ�SUDNWLNL�GLDTQRVWLN�oÕ[Õú�\ROXQX�
WԥNOLI� HGLU��%X� \DQDúPD�QԥLQNL� RIWDOPRORJL\DGD�P|YFXG� GLDTQRVWLN� DQDOL]OԥUL� WDPDPOD\DFDT�� KԥP�Gԥ�
\ROX[XFX��YHLWLQ�HWLRORJL\DVÕQÕ�GDKD�ԥKDWԥOL�[DUDNWHUL]ԥ�HWPԥ\ԥ�LPNDQ�YHUԥFԥNGLU�>��@�

1ԥKD\ԥW�� 'RDQ� Yԥ� KԥPP�ԥOOLÀԥULQLQ� GDKD� VRQUDNÕ� LúLQGԥ�� H\QL� Q�PXQԥGԥNL� '17� Yԥ� 517�
SDWRJHQOԥULQL�WԥN�ELU�WHVWGԥ�DúNDU�HGԥ�ELOԥQ�KLSRWHWLN�ELU�\DQDúPD�±�GԥULQ�PHWDJHQRPLN�DUGÕFÕOOÕ÷Õ�WԥVYLU�
HGLOLU��%ԥ]L�KDOODUGD�EX��VXO�LQIHNVL\DQÕQ�FR÷UD¿�\HULQL�Yԥ�YD[WÕQÕ�J|VWԥUԥ�ELOԥU�>��@��

���LOGԥQ�Gԥ�DUWÕTGÕU�NL��3=5�DQDOL]OԥUL�J|]�LQIHNVL\DODUÕQÕQ�GLDTQRVWLNDVÕQGD�J�FO��YDVLWԥOԥUGLU�>��@��
%HOԥOLNOԥ��SROLPHUD]�]ԥQFLU�UHDNVL\DVÕ��3=5���DU[D��YHLWԥ�VԥEԥE�RODQ�\ROX[XFX�SDWRJHQOԥUL�DúNDU�HWPԥN�
TDELOL\\ԥWLQL�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�\D[úÕODúGÕUPÕúGÕU��%X��VXO�JHQLú�WԥWELTLQL�Yԥ�DU[D��YHLWLQ�GLDTQR]XQGD�
oR[� ID\GDOÕ� ROGX÷XQXQ� WԥVGLTLQL� WDSPÕúGÕU� >�����@�� 5HDO� YD[W� 3=5�GԥQ� LVWLIDGԥ� HGԥUԥN�� YLUDO� \�N�Q�
P�TD\LVԥVL� LOԥ� \DQOÕú�SR]LWLYL� KԥTLTL�SR]LWLY� QԥWLFԥOԥUGԥQ� D\ÕUPDT�P�PN�Q� ROD� ELOԥU�� 3=5� YDVLWԥVLOԥ��
P�ԥ\\ԥQ�SDWRJHQOԥUL�J|]�Q�LOWLKDE�VLQGURPODUÕ�LOԥ�ԥODTԥOԥQGLUPԥN��o�Q�ELU�oR[�WԥGTLTDWODU�DSDUÕOPÕúGÕU��
0�ԥ\\ԥQ�SDWRJHQOԥUL�RIWDOPRORML�[ԥVWԥOLNOԥ�ԥODTԥOԥQGLUPԥN��o�Q�NԥPL\\ԥW�3=5�L�ԥYԥ]VL]�ROD�ELOԥU�>��@��
3=5�LOԥ�GDKD�ԥYYԥOOԥU�3R]QHU�ùORVVPDQ�Yԥ�\D�)XNV�[ԥVWԥOL\L�NLPL�GLDTQR]�ROXQDQ�KDOODUÕQ�oR[XQXQ�&09�
PԥQúԥOL� |Q� XYHLW� Yԥ� HQGRWHOLLW� ROPDVÕ� DúNDUODQPÕúGÕU� >�����@�� &09�PԥQúԥOL� HGRWHOLLW� GLDTQR]X� �o�Q�
LVWLIDGԥ�ROXQDQ�oR[VD\OÕ�WԥN�KԥGԥÀL�3=5�WHVWOԥUL�oR[�YD[W�DSDUÕE�E|\�N�PLTGDUGD�Q�PXQԥ�WԥOԥE�HWVԥ�Gԥ��
6WULS�3=5�LOԥ�D]�PLTGDUGD�Q�PXQԥ�LOԥ�EXQD�QDLO�ROXQPXúGXU�>��@��+ԥPoLQLQ��<HQL�QԥVLO�VHTYHLU��VXOXQD�
ԥVDVODQDQ� \DQDúPDODUÕQ� WԥWELTL�� SDWRJHQLQ� DúNDUODQPD� KԥVVDVOÕ÷ÕQÕ� GDKD� GD� DUWÕUÕE�� [ԥVWԥQLQ� P�DOLFԥ�
SRWHQVLDOÕQÕ�\D[úÕODúGÕUPÕú�RODFDT�>��@��

/DNLQ��PROHNXO\DU�PHWRGODUÕQ�GD�|]�PԥKGXGL\\ԥWOԥUL�YDU��EXQX�Eԥ]ԥQ�TH\UL�DGHNYDW�SUD\PHUOԥU�Yԥ�
\D�3=5�LQJLELWRUODUÕ�Yԥ�\D�oLUNOԥQPԥ�\DUDGÕU��0�VEԥW�3=5�SDWRJHQLQ�'17�Yԥ�\D�517�VLQLQ�DúNDUODQGÕ÷ÕQÕ�
J|VWԥULU��ODNLQ��LQIHNVL\DQÕQ�SURGXNWYOL\LQL�WԥVGLT�HWPLU�>��@��3=5�LQ�QHTDWLY�FDYDEÕ�YLUDO�HWLRORJL\DQÕ�LQNDU�
HWPLU��%XQXQ�VԥEԥEL�J|W�U�OԥQ�PD\H�Q�PXQԥVLQLQ�KԥFPLQLQ�D]�ROPDVÕ��J|]�LoL�YLUXV�\�N�Q�Q�D]�ROPDVÕ��
J|]GD[LOL�Wԥ]\LTLQ�P�YԥTTԥWL�V�UԥWOL�DUWPDVÕ��J|]�LOWLKDEÕQÕQ�|]�Q��PԥKGXGODúGÕUPD\D�PH\OL�QԥWLFԥVLQGԥ�
YLUXV� '17�VLQLQ� VLOLQPԥVL� �PԥKYL��� Q�PXQԥGԥ� LQJLELWRU� ELUOԥúPԥOԥULQ� ROPDVÕ� Yԥ� \D� PLNURRUTDQL]P�
SROLPRU¿]PL�ROD�ELOԥU�>��@��

<DQOÕú�SR]LWLY�QԥWLFԥOԥU��3=5�LQ�LVWLIDGԥVL�LOԥ�ED÷OÕ�EDúTD�ELU�Q|TVDQ�RODUDT�TDOÕU��3=5�P�D\LQԥOԥULQLQ�
KԥVVDVOÕ÷Õ�DUWGÕTFD��ODERUDWRU�oLUNOԥQPԥ�\D[XG�JL]OL�'17�Yԥ�\D�QRUPDO�ÀRUDQÕQ�'17��VLQLQ�DúNDUODQPDVÕ�
HKWLPDOÕ� PԥKGXGODúÕU�� 3=5� QԥWLFԥOԥUL� KԥPLúԥ� NOLQLN� NRQWHNVWGԥ� TL\PԥWOԥQGLULOPԥOL� ROVD� GD�� SR]LWLY�
QԥWLFԥOԥULQ�úԥUKL��\DQOÕú�SR]LWLY�QԥWLFԥOԥU�HKWLPDOÕ�LOԥ�PԥKGXGODúPÕú�ROXU��0ԥVԥOԥQ��6KRUW�Yԥ�KԥPP�ԥOOLÀԥUL�
>��@��9=9��o�Q�LON�HWGLNOԥUL�3=5�DQDOL]LQLQ���PROHNXOGDQ�GDKD�NLoL\L�WԥVELW�HGԥ�ELOԥFԥN�TԥGԥU�oR[�KԥVVDV�
ROGX÷XQX�J|VWԥUPLúGLU��;�VXVLOԥ��VDKLE�WR[XPDGD�ODWHQW�TDOD�ELOԥQ�SDWRJHQOԥUGԥ��ODWHQW��JL]OL��'17�QLQ�
DúNDUODQPDVÕ�HKWLPDOÕ�DQDOL]OԥUL�oԥWLQOԥúGLULU��5HDO�YD[W�3=5�GԥQ�LVWLIDGԥ�HGԥUԥN��YLUDO�\�N�Q�P�TD\LVԥVL�
LOԥ�\DQOÕú�SR]LWLYL�KԥTLTL�SR]LWLY�QԥWLFԥOԥUGԥQ�D\ÕUPDT�P�PN�Q�ROD�ELOԥU�>��@��dLUNOԥQPԥQLQ�Yԥ�\DQOÕú�
SR]LWLY� QԥWLFԥOԥULQ� TDUúÕVÕQÕ� DOPDT� �o�Q� 3=5� DQDOL]L� �o�Q� Q�PXQԥOԥULQ� WRSODQPDVÕ� Yԥ� DQDOL]OԥULQ�
NH\¿\\ԥWLQԥ�Qԥ]DUԥW�\�NVԥN�ROPDOÕGÕU�>��@��
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0F&DQQ�Yԥ�KԥPP�ԥOOLÀԥUL�>��@�3=5�DQDOL]L�LOԥ�&09�UHWLQLWLQL�WԥGTLT�HWPLúOԥU�Yԥ�J|VWԥUPLúOԥU�NL��
3=5�LQ�KԥVVDVOÕ÷Õ�P�DOLFԥ�ROXQDQ�[ԥVWԥOԥUGԥ������P�DOLFԥ�ROXQPDPDPÕúODUGD�LVԥ�����WԥúNLO�HWPLúGLU��
2QD� J|Uԥ� Gԥ�P�DOLFԥ� NXUVX� NHoPLú� Yԥ� NHoPԥPLú� [ԥVWԥOԥUGԥ� EX�P�D\LQԥOԥULQ�P�TD\LVԥVLQL� DSDUPDT�
G�]J�Q�GH\LO��

'LJԥU�WԥUԥIGԥQ��TDQÕQ�3=5�GLDTQRVWLNDVÕ�]DPDQÕ�LVԥ�SR]LWLY�QԥWLFԥ�J|]GD[LOL�YLUXVX�WԥVGLT�HWPLU�Yԥ�
QHTDWLY�QԥWLFԥQLQ�ROPDVÕ�J|]GD[LOL�SURVHVLQ�YLUXV�PԥQúԥOL�ROPDGÕ÷ÕQÕ�V�EXW�HWPLU�>�����@��%HOԥOLNOԥ��3=5�
TDQ�]ԥUGDEÕQGD�oR[�DúD÷Õ�KԥVVDVOÕT�J|VWԥUGL\L������J|]�WRNVRSOD]PR]X�Yԥ�����&09�LVWLVQD�ROPDTOD��
�o�Q�GLDTQRVWLN�SURVHGXU�RODUDT�TL\PԥWOԥQGLULOPLU��+ԥPoLQLQ��&09�Yԥ�NԥVNLQ�UHWLQDO�QHNUR]GD��$51���
ú�úԥYDUL�FLVLP�Q�PXQԥOԥULQGԥ�DSDUÕODQ�3=5��N|PԥNoL�GLDTQRVWLN�PHWRG�ROXE��TDQ�]ԥUGDEÕ�Yԥ�J|]GD[LOL�
PD\H�3=5�GԥQ�GDKD�ID\GDOÕGÕU�>��@��

/DNLQ�� EX� �VXOODU� KԥPLúԥ� ԥOoDWDU� ROPXU�� +ԥPoLQLQ�� YD[W� LWNLVLQÕQ� ROPDPDVÕ�� P�DOLFԥQLQ� YD[WÕQGD�
EDúODQPDVÕ��[ԥVWԥ\ԥ�ԥODYԥ�WUDYPD�YHULOPԥPԥVL�Yԥ�DQDOL]OԥULQ�PDGGL�FԥKԥWLQL�Qԥ]ԥUԥ�DODUDT�[ԥVWԥOԥUԥ�NOLQLNL�
ԥODPԥWOԥULQԥ�ԥVDVԥQ�TR\XODQ�YLUDO�XYHLW�GLDTQR]X�oR[�Gԥ\ԥUOLGLU�>�����@��6DGԥ�KHUSHV�YLUXVODUÕ�ODWHQW��NԥVNLQ�
Yԥ�[URQLNL�JHGLúDWOÕ�ROXE��E�W�Q�RUTDQ�Yԥ�VLVWHPOԥUL�]ԥGԥOԥPԥ�TDELOL\\ԥWLQԥ�PDOLNGLUOԥU�>��@��7XJDO�7XWNXQ�
Yԥ� KԥPP�ԥOOLÀԥUL�9=9�PԥQúԥOL� XYHLWL� WԥGTLT� HWPLú� Yԥ� LONLQ� LQIHNVL\D� ]DPDQÕ� |Q� XYHLWLQ�� ���� KDOODUGD�
GHUPDWLWLQ� EDúODQPDVÕQGDQ� ���� J�Q� VRQUD� \DUDQGÕ÷ÕQÕ� P�úDKLGԥ� HWPLúOԥU� >��@�� 'LJԥU� WԥUԥIGԥQ� [ԥVWԥQLQ�
LPPXQ�Yԥ]L\\ԥWLQGԥQ��Q�PXQԥOԥULQ�J|W�U�OPԥ�YD[WÕQGDQ��XYHLWLQ�NԥVNLQ��\DUÕPNԥVNLQ��[URQLNL�ROPDVÕQGDQ�
DVÕOÕ�RODUDT�3=5�Yԥ�\D�*:&�DQDOL]L�GDKD�KԥVVDV�ROD�ELOԥU�>��������@��%HOԥOLNOԥ��3=5�[ԥVWԥQLQ�RIWDOPRORML�
DVSHNWOԥUL� Qԥ]ԥUԥ� DOÕQDUDT� TL\PԥWOԥQGLULOPԥVL� OD]ÕP� RODQ� N|PԥNoL� GLDTQRVWLN� PHWRGGXU� >��@� Yԥ� XYHLWLQ�
GLDTQR]X��%H\QԥO[DOT�8YHLW�7ԥGTLTDW�4UXSX�Yԥ�$PHULND�hYHLW�&ԥPL\\ԥWLQLQ�7ԥGTLTDW�.RPLWԥVL� >�����@�
WԥUԥ¿QGԥQ� P�ԥ\\ԥQ� HGLOPLú� PH\DUODUD� X\÷XQ� RODUDT� NOLQLN� [�VXVL\\ԥWOԥUԥ� ԥVDVODQÕU�� 8YHLW�� TODXNRPD��
GLDEHWLN� UHWLQRSDWL\D� VԥEԥELQGԥQ� RODQ� ԥOLOOLN�� PLRSL\D�� J|]�Q� WUDYPDVÕ�� J|UPԥ� VLQLULQLQ� DWUR¿\DVÕ� NLPL�
[ԥVWԥOLNOԥU�VԥEԥELQGԥQ�RODQ�ԥOLOOLNGԥQ�GDKD�JHF�\DUDQVD�GD�>�����@��ԥPԥN�TDELOL\\ԥWOL�úԥ[VOԥUGԥ�Gԥ�NLID\ԥW�
TԥGԥU�P�úDKLGԥ�ROXQXU��2QD�J|Uԥ�Gԥ�NOLQLN�VLPSWRPODUOD�\DQDúÕ��GLDTQRVWLN�PHWRGODU�GD�ԥKԥPL\\ԥWOLGLU��

Ԥ'Ԥ%ø<<$7�

��� .LQFKLQJWRQ�3�5���/HJHU�$�-���*XHGRQ�-�0��HW�DO��+HUSHV�VLPSOH[�YLUXV�DQG�YDULFHOOD�]RVWHU�
YLUXV��WKH�KRXVH�JXHVWV�ZKR�QHYHU�OHDYH����+HUSHVYLULGDH��������Y�������S����

��� &URXJK�7���.KDQQD�5��,PPXQRELRORJ\�RI�KXPDQ�F\WRPHJDORYLUXV��IURP�EHQFK�WR�EHGVLGH����
&OLQ��0LFURELRO��5HY���������Y��������S���±����

��� 7VLURXNL�7���'DVWLULGRX�$���6\PHRQLGLV�&��HW�DO��$�IRFXV�RQ� WKH�HSLGHPLRORJ\�RI�XYHLWLV� ���
2FXO��,PPXQRO��,QÀDPP���������S��±����

��� 5DWKLQDP�6�5��*OREDO�YDULDWLRQ�DQG�SDWWHUQ�FKDQJHV�LQ�HSLGHPLRORJ\�RI�XYHLWLV�FDVHV����,QGLDQ�
-��2SKWKDOPRO���������Y�����S����±�����

��� %DEX�.���0DKHQGUDGDV�3���6XGKHHU�%��HW�DO��&OLQLFDO�SUR¿OH�RI�KHUSHV�]RVWHU�RSKWKDOPLFXV�LQ�
D�VRXWK�LQGLDQ�SDWLHQW�SRSXODWLRQ����2FXO��,PPXQRO��,QÀDPP���������Y�����S����±�����

��� %DEX�.���.LQL�5���3KLOLSV�0��HW�DO��&OLQLFDO�SUR¿OH�RI�LVRODWHG�YLUDO�DQWHULRU�XYHLWLV�LQ�D�6RXWK�
,QGLDQ�SDWLHQW�SRSXODWLRQ����2FXO��,PPXQRO��,QÀDPP���������Y��������S����±�����

��� 7DNDKDVKL�+���6XJLWD�6���6KLPL]X�1��HW�DO��$�KLJK�YLUDO�ORDG�RI�(SVWHLQ�%DUU�YLUXV�'1$�LQ�
RFXODU�ÀXLGV�LQ�DQ�+/$�%���QHJDWLYH�DFXWH�DQWHULRU�XYHLWLV�SDWLHQW�ZLWK�SVRULDVLV����-SQ��-��
2SKWKDOPRO���������Y��������S����±�����

��� 0HUOH�+���'RQQLR�$���-HDQ�&KDUOHV�$��HW�DO��2FXODU�PDQLIHVWDWLRQV�RI�HPHUJLQJ�DUERYLUXVHV��
'HQJXH�IHYHU��&KLNXQJXQ\D��=LND�YLUXV��:HVW�1LOH�YLUXV��DQG�\HOORZ�IHYHU����-��)U��2SKWDOPRO���
������Y��������S�H����H�����GRL����������M�MIR��������������

��� .RQJ\DL�1���6LULUXQJVL�:���3DWKDQDSLWRRQ�.��HW�DO��9LUDO�FDXVHV�RI�XQH[SODLQHG�DQWHULRU�XYHLWLV�
LQ�7KDLODQG����(\H��/RQG���������Y�����S����±�����
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���� $FKDU\D�1�5���7KDP�9�0���(VWHUEHUJ�(��HW�DO��,QFLGHQFH�DQG�SUHYDOHQFH�RI�XYHLWLV��UHVXOWV�
IURP� WKH�3DFL¿F�2FXODU� ,QÀDPPDWLRQ�6WXG\� ��� -$0$�2SKWKDOPRO��� ������Y������ S�����±
������

���� %LUQEDXP� $�'��� 7HVVOHU� +�+��� 6FKXOW]� .�/�� HW� DO�� (SLGHPLRORJLF� UHODWLRQVKLS� EHWZHHQ�
)XFKV�KHWHURFKURPLF�LULGRF\FOLWLV�DQG�WKH�XQLWHG�VWDWHV�UXEHOOD�YDFFLQDWLRQ�SURJUDP����$P�-�
2SKWKDOPRO���������Y������S����±�����

���� 9DUNH\�-�%���6KDQWKD�-�*���&UR]LHU�,��HW�DO��3HUVLVWHQFH�RI�(EROD�YLUXV�LQ�RFXODU�ÀXLG�GXULQJ�
FRQYDOHVFHQFH����1��(QJO��-��0HG���������Y����������S�����±������

���� GH�3DXOD�)UHLWDV�%���GH�2OLYHLUD�'LDV�-�5���3UD]HUHV�-��HW�DO��2FXODU�¿QGLQJV�LQ�LQIDQWV�ZLWK�
PLFURFHSKDO\�DVVRFLDWHG�ZLWK�SUHVXPHG�=LND�YLUXV�FRQJHQLWDO�LQIHFWLRQ�LQ�6DOYDGRU��%UD]LO����
-$0$�2SKWKDOPRO���������Y���������S����±�����

���� 'RDQ� 7��� :LOVRQ� 0�5��� &UDZIRUG� (�'�� HW� DO�� ,OOXPLQDWLQJ� XYHLWLV�� PHWDJHQRPLF� GHHS�
VHTXHQFLQJ�LGHQWL¿HV�FRPPRQ�DQG�UDUH�SDWKRJHQV����*HQRPH�0HG���������Y����S�����

���� +DUSHU�7�:���0LOOHU�'���6FKL൵PDQ�-�&��HW�DO��3RO\PHUDVH�FKDLQ�UHDFWLRQ�DQDO\VLV�RI�DTXHRXV�
DQG� YLWUHRXV� VSHFLPHQV� LQ� WKH� GLDJQRVLV� RI� SRVWHULRU� VHJPHQW� LQIHFWLRXV� XYHLWLV� ���$P� -�
2SKWKDOPRO���������Y������S����±������

���� 5RWKRYD�$��� GH�%RHU� -�+���7HQ�'DP�YDQ�/RRQ�1�+�� HW� DO��8VHIXOQHVV� RI� DTXHRXV� KXPRU�
DQDO\VLV�IRU�WKH�GLDJQRVLV�RI�SRVWHULRU�XYHLWLV����2SKWKDOPRORJ\��������Y������S����±������

���� �*URHQ�+DNDQ�)���%DEX�.���7XJDO�7XWNXQ�,��HW�DO��&KDOOHQJHV�RI�'LDJQRVLQJ�9LUDO�$QWHULRU�8YHLWLV�
���2FXO��,PPXQRO��,QÀDPP���������Y��������S����������GRL���������������������������������

���� 3OH\HU�8���&KHH�6�3��&XUUHQW�DVSHFWV�RQ�WKH�PDQDJHPHQW�RI�YLUDO�XYHLWLV�LQ�LPPXQRFRPSHWHQW�
LQGLYLGXDOV����&OLQ��2SKWKDOPRO���������Y����S�����±������

���� 'RDQ�7���$FKDU\D�1�5���3LQVN\�%�$��HW�DO��0HWDJHQRPLF�'1$�VHTXHQFLQJ�IRU�WKH�GLDJQRVLV�
RI�LQWUDRFXODU�LQIHFWLRQV����2SKWKDOPRORJ\��������Y������S�����±������

���� $EUHX�0�7���+LUDWD�3�6���%HOIRUW�-U��5��HW�DO��8YHtWHV�HP�6mR�3DXOR��HVWXGR�HSLGHPLROyJLFR��
FOtQLFR�H�WHUDSrXWLFR����$UT��%UDV��2IWDOPRO���������Y��������S��������

���� .LPEOH�0���&ULVWLQD�0���5XEHQV�%�-��HW�DO��&RUUHODWLRQ�EHWZHHQ�FOLQLFDO�GLDJQRVLV�DQG�3&5�
DQDO\VLV�RI�VHUXP��DTXHRXV��DQG�YLWUHRXV�VDPSOHV�LQ�SDWLHQWV�ZLWK�LQÀDPPDWRU\�H\H�GLVHDVH�
���$UT��%UDV��2IWDOPRO���������Y��������S����������GRL����������V������������������������

���� 0DUJROLV�7�3���$WKHUWRQ�6�6��+HUSHV�VLPSOH[�YLUXV�GLVHDVHV��SRVWHULRU�VHJPHQW�RI�WKH�H\H��,Q��
3HSRVH�-6��+ROODQG�*1��:LOKHOPXV�.5��HGLWRUV��2FXODU�LQIHFWLRQ�DQG�LPPXQLW\��6W��/RXLV��
0RVE\��������S������������

���� &KDQ�1�6���&KHH�6�3��'HP\VWLI\LQJ�YLUDO�DQWHULRU�XYHLWLV��$�UHYLHZ����&OLQ��([S��2SKWKDOPRO���
������Y�����S����±�����KWWSV���GRL�RUJ���������FHR�������

���� %LVSR�3�-�0���'DYRXGL�6���6DKP�0�/��HW�DO��5DSLG�'HWHFWLRQ�DQG�,GHQWL¿FDWLRQ�RI�8YHLWLV�
3DWKRJHQV�E\�4XDOLWDWLYH�0XOWLSOH[�5HDO�7LPH�3&5����,QYHVW��2SKWKDOPRO��9LV��6FL���������
Y��������S����������GRL����������LRYV����������30,'��HUH���������

���� 1DNDQR�6���7RPDUX�<���.XERWD�7��HW�DO��6WULS�3&5�3URMHFW�*URXS��(YDOXDWLRQ�RI�D�0XOWLSOH[�
6WULS�3&5�7HVW�IRU�,QIHFWLRXV�8YHLWLV��$�3URVSHFWLYH�0XOWLFHQWHU�6WXG\����$P��-��2SKWKDOPRO���
������Y������S����������GRL����������M�DMR��������������(SXE������1RY����30,'�����������

���� 6XJLWD�6���2JDZD�0���6KLPL]X�1��HW�DO��8VH�RI�D�FRPSUHKHQVLYH�SRO\PHUDVH�FKDLQ�UHDFWLRQ�
V\VWHP�IRU�GLDJQRVLV�RI�RFXODU�LQIHFWLRXV�GLVHDVHV����2SKWKDOPRORJ\��������Y������S�����±
������

���� 'RDQ�7���6DKRR�0�.���5XGHU�.��HW�DO��&RPSUHKHQVLYH�SDWKRJHQ�GHWHFWLRQ�IRU�RFXODU�LQIHFWLRQV�
���-��&OLQ��9LURO���������Y������S���������GRL����������M�MFY��������������

���� &RWWHW�/���.DLVHU�/���+LUVFK�+�+��HW�DO��+69��DFXWH�UHWLQDO�QHFURVLV��GLDJQRVLV�DQG�PRQLWRULQJ�
ZLWK�TXDQWLWDWLYH�SRO\PHUDVH�FKDLQ�UHDFWLRQ����,QW��2SKWKDOPRO���������Y�����S����±�����
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���� *URHQ�+DNDQ�)���%DEX�.���7XJDO�7XWNXQ�,��HW�DO��&KDOOHQJHV�RI�'LDJQRVLQJ�9LUDO�$QWHULRU�8YHLWLV�
���2FXO��,PPXQRO��,QÀDPP���������Y��������S����������GRL��������������������������������

���� :HQVLQJ�%���0RFKL]XNL�0���'H�%RHU�-�+��&OLQLFDO�&KDUDFWHULVWLFV�RI�+HUSHV�6LPSOH[�9LUXV�
$VVRFLDWHG�$QWHULRU�8YHLWLV��S����������5HFHLYHG����$XJ�������3XEOLVKHG�RQOLQH�����-DQ�
������

���� �%LVSR�3�-�0���'DYRXGL�6��HW�DO��5DSLG�'HWHFWLRQ�DQG�,GHQWL¿FDWLRQ�RI�8YHLWLV�3DWKRJHQV�E\�
4XDOLWDWLYH�0XOWLSOH[�5HDO�7LPH�3&5��,QYHVW�2SKWKDOPRO�9LV�6FL�������-DQ������������±�����
GRL����������LRYV����������

���� %DEX�.���.RQDQD�9�.���*DQHVK�6�.�� HW� DO��9LUDO� DQWHULRU�XYHLWLV� ��� ,QGLDQ� -��2SKWKDOPRO���
������Y��������S������������GRL����������LMR�,-2B���B���30,'�����������

���� 9DQ�*HOGHU�5�1��$SSOLFDWLRQV�RI�WKH�SRO\PHUDVH�FKDLQ�UHDFWLRQ�WR�GLDJQRVLV�RI�RSKWKDOPLF�
GLVHDVH����6XUY��2SKWKDOPRO���������S������������

���� 0LVHURFFKL�(���)RJOLDWR�*���%LDQFKL�,��HW�DO��&OLQLFDO�IHDWXUHV�RI�RFXODU�KHUSHWLF�LQIHFWLRQ�LQ�
DQ�,WDOLDQ�UHIHUUDO�FHQWHU����&RUQHD��������Y��������S����±�����
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