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0ԥTDOԥGԥ�P�[WԥOLI�Q|Y�DQWL�9(*)�SUHSDUDWODUOD�P�DOLFԥQLQ�H൵HNWLYOL\LQL�J|VWԥUԥQ�HOPL�WԥGTLTDWODUÕQ�
QԥWLFԥOԥUL�P�]DNLUԥ�ROXQXU�

6RQ�G|YUOԥUGԥ�DQWL�9(*)�DJHQWOԥULQ�LQWUDYLWUHDO�LQ\HNVL\DVÕ�YD[WÕQGDQ�TDEDT�GR÷XOPXúODUÕQ��9'5��
P�DOLFԥVLQGԥ� LVWLIDGԥ� ROXQPDVÕ� oR[� JHQLú� úԥNLOGԥ� \D\ÕOPÕúGÕU� Yԥ� �PLG� YHULFL� QԥWLFԥOԥU� DOÕQPDTGDGÕU��
9(*)��DSRSWR]X�LQKLEԥ�HGԥQ�GDPDU�HQGRWHO�K�FH\UԥOԥUL��o�Q�PLWRJHQ�DPLOGLU��9(*)�TDQ�GDPDUODUÕQÕQ�
QRUPDO�LQNLúDIÕQGD�Yԥ�GLJԥU�LVNHPLN�UHWLQDO�[ԥVWԥOLNOԥULQ��[�VXVԥQ�Gԥ�9'5�LQ�SDWRJHQH]LQGԥ�P�K�P�URO�
R\QD\ÕU��(OPL�WԥGTLTDWODUÕQ�QԥWLFԥOԥULQԥ�ԥVDVԥQ��DQWL�9(*)�WHUDSL\DVÕ�9'5��o�Q�H൵HNWLY�P�DOLFԥ�NLPL�
VHoLOԥ�ELOԥU��$U[D�DTUHVVLY�9'5�]DPDQÕ�ԥVDV�P�DOLFԥ�NLPL�DQWL�9(*)�LQ\HNVL\DVÕ�VHoLOԥ�ELOԥU�

$oDU�V|]OԥU��YD[WÕQGDQ�ΩYYΩO�GR÷XOPXúODUÕQ��UHWLQRSDWL\DVÕ��DQWL�9(*)��NRUOXT��OD]HU�NRDTXO\DVL\D��
P�DOLFΩ

$NEHURYD�$�7�

7+(�52/(�2)�$17,�9(*)�'58*6�,1�7+(�75($70(17�35(0$785(�,1)$176�2)�
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6800$5<

7KH�DUWLFOH�GLVFXVVHV�WKH�UHVXOWV�RI�VFLHQWL¿F�VWXGLHV�RI�WKH�H൵HFWLYHQHVV�RI�WUHDWPHQW�ZLWK�YDULRXV�
W\SHV�RI� DQWL�9(*)�GUXJV��5HFHQW� \HDUV�� LQWUDYLWUHDO� LQMHFWLRQV�RI� DQWL�9(*)�DJHQWV� KDYH�EHHQ�XVHG�
LQ� WKH� WUHDWPHQW�SUHPDWXUH� LQIDQWV�RI� UHWLQRSDWK\��523��ZLWK�SURPLVLQJ�UHVXOWV� LQ�PRVW�FDVHV��9(*)�
LV�D�PLWRJHQLF�IDFWRU� IRU�YDVFXODU�HQGRWKHOLDO�FHOOV� WKDW� LQKLELWV�DSRSWRVLV��9(*)�SOD\V�D�YLWDO� UROH� LQ�
WKH�QRUPDO�GHYHORSPHQW�RI�EORRG�YHVVHOV�DQG�LQ�WKH�SDWKRJHQHVLV�RI�RWKHU�LVFKHPLF�UHWLQDO�GLVHDVHV�LQ�
SDUWLFXODU�523��%DVHG�RQ� WKH� UHVXOWV� RI� VFLHQWL¿F� UHVHDUFK�� DQWL�9(*)� WKHUDS\� FDQ�EH� VHOHFWHG� DV� DQ�
H൵HFWLYH� WUHDWPHQW� IRU�523�� ,Q� WKH�FDVH�RI�DJJUHVVLYH�SRVWHULRU�523��DQ�DQWL�9(*)� LQMHFWLRQ�FDQ�EH�
FKRVHQ�DV�WKH�PDLQ�WUHDWPHQW�RSWLRQ�

.H\�ZRUGV��SUHPDWXUH�UHWLQRSDWK\��DQWL�9(*)��EOLQGQHVV��ODVHU�FRDJXODWLRQ

Ⱥɤɩɟɪɨɜɚ�Ⱥ�Ɍ�

ɊɈɅɖ�ȺɇɌɂ�9(*)�ɌȿɊȺɉɂɂ�ȼ�Ʌȿɑȿɇɂɂ�ɊȿɌɂɇɈɉȺɌɂɂ�ɇȿȾɈɇɈɒȿɇɇɕɏ
�ɈȻɁɈɊ�ɅɂɌȿɊȺɌɍɊɕ�

ɊȿɁɘɆȿ
ȼ�ɫɬɚɬɶɟ�ɨɛɫɭɠɞɚɸɬɫɹ�ɪɟɡɭɥɶɬɚɬɵ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɥɟɱɟɧɢɹ�ɪɚɡɥɢɱɧɵɦɢ�

ɜɢɞɚɦɢ�ɩɪɟɩɚɪɚɬɨɜ�ɚɧɬɢ�9(*)�
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ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɫɬɚɥɢ�ɩɪɢɦɟɧɹɬɶɫɹ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɵɟ�ɢɧɴɟɤɰɢɢ�ɚɝɟɧɬɨɜ�ɚɧɬɢ�9(*)�ɩɪɢ�
ɥɟɱɟɧɢɢ� ɪɟɬɢɧɨɩɚɬɢɢ� ɧɟɞɨɧɨɲɟɧɧɵɯ� �Ɋɇ�� ɫ� ɨɛɧɚɞɟɠɢɜɚɸɳɢɦɢ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɥɭɱɚɟɜ�� 9(*)� ɹɜɥɹɟɬɫɹ� ɦɢɬɨɝɟɧɧɵɦ� ɮɚɤɬɨɪɨɦ� ɞɥɹ� ɜɚɫɤɭɥɹɪɧɵɯ� ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ� ɤɥɟɬɨɤ��
ɤɨɬɨɪɵɣ� ɢɧɝɢɛɢɪɭɟɬ� ɚɩɨɩɬɨɡ�� 9(*)� ɢɝɪɚɟɬ� ɠɢɡɧɟɧɧɨ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɧɨɪɦɚɥɶɧɨɦ� ɪɚɡɜɢɬɢɢ�
ɫɨɫɭɞɨɜ�ɢ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɞɪɭɝɢɯ�ɢɲɟɦɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɫɟɬɱɚɬɤɢ��ɜ�ɱɚɫɬɧɨɫɬɢ�Ɋɇ��Ɉɫɧɨɜɵɜɚɹɫɶ�
ɧɚ� ɪɟɡɭɥɶɬɚɬɚɯ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɚɧɬɢ�9(*)� ɬɟɪɚɩɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɜɵɛɪɚɧɚ� ɜ� ɤɚɱɟɫɬɜɟ�
ɷɮɮɟɤɬɢɜɧɨɝɨ�ɦɟɬɨɞɚ�ɥɟɱɟɧɢɹ�Ɋɇ��ȼ�ɫɥɭɱɚɟ�ɚɝɪɟɫɫɢɜɧɨɣ�ɡɚɞɧɟɣ�Ɋɇ�ɢɧɴɟɤɰɢɹ�ɚɧɬɢ�9(*)�ɦɨɠɟɬ�
ɛɵɬɶ�ɜɵɛɪɚɧɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɫɧɨɜɧɨɝɨ�ɜɚɪɢɚɧɬɚ�ɥɟɱɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɪɟɬɢɧɨɩɚɬɢɹ�ɧɟɞɨɧɨɲɟɧɧɵɯ��ɚɧɬɢ�9(*)��ɫɥɟɩɨɬɚ��ɥɚɡɟɪɧɚɹ�ɤɨɚɝɭɥɹɰɢɹ

9D[WÕQGDQ� ԥYYԥO� GR÷XOPXúODUÕQ� UHWLQRSDWL\DVÕ� �9'5�� XúDTOÕT� G|YU�Q�Q� NRUOX÷D� � VԥEԥE� RODQ�
[ԥVWԥOLNOԥULQGԥQ� ELULGLU�� 'R÷Xú� oԥNLVL� DúD÷Õ�� GDKD� HUNԥQ� KHVWDVL\D� KԥIWԥOԥULQGԥ� GR÷XODQ� N|USԥOԥULQ�
YDVNXO\DUL]DVL\DVÕ�WDPDPODQPDPÕú�WRU�TLúDVÕQGD�\DUDQÕU��EXUDGD�DQRUPDO�GDPDUODQPD\D��SUROLIHUDVL\D\D�
VԥEԥE�ROXU��JHFLNPLú�KDOODUGD�WRU�TLúDQÕQ�TRSPDVÕ�LOԥ�QԥWLFԥOԥQԥ�ELOLU��0�[WԥOLI�ULVN�IDNWRUODUÕQÕQ�WԥVLUL�
QԥWLFԥVLQGԥ�EX�SURVHVOԥU�GDKD�GD�NԥVNLQOԥúLU��/DNLQ�[ԥVWԥOLN�YD[WÕQGD�DúNDUODQDUVD��TDUúÕVÕQÕQ�DOÕQPDVÕ�
P�PN�QG�U�>���@�

9'5�LQ�P�DOLFԥVLQGԥ�NULRWHUDSL\D�Yԥ�OD]HU�NRDTXO\DVL\D�X÷XUOD�LVWLIDGԥ�HGLOPԥNGԥGLU��6RQ�LOOԥUGԥ�
/.� WDPDPLOԥ� NULRWHUDSL\DQÕQ� \HULQL� WXWPXúGXU�� %X� P�DOLFԥ� �VXOODUÕQÕQ� WDP� RODUDT� WԥVLU� PH[DQL]PL�
ELOLQPԥVԥ�Gԥ���WRU�TLúDGD�SUROLIHUDVL\D\D�VԥEԥE�RODQ�PDGGԥOԥULQ�LIUD]ÕQD�VԥEԥE�RODQ�DYDVNXO\DU�VDKԥOԥULQ�
PԥKY�HGLOPԥVL�LOԥ�[ԥVWԥOL\LQ�D÷ÕUODúPDODUÕQÕQ�TDUúÕVÕQÕQ�DOGÕ÷Õ�G�ú�Q�O�U��gWԥQ�LOOԥUGԥ�WԥGTLTDWODUÕQ�QԥWLFԥVL��
9'5�VNULQLQTL�]DPDQÕ�75(6+2/'�[ԥVWԥOLN�DúNDUODQDUVD��9'5�����FL�Yԥ�\D���FL�]RQDGD���F��PԥUKԥOԥ��
WRU� TLúDGD� �� DUGÕFÕO� Yԥ� \D� FԥPL� �� VDDW�PԥVDIԥVLQL� ԥKDWԥ� HGԥQ� SOXV��P�DOLFԥ\ԥ� EDúODPDOÕ� ROGX÷XPX]X�
J|VWԥULUGLVԥ�� VRQ� LOOԥUGԥ� (7523� �(DUO\� 7UHDWPHQW� IRU� 5HWLQRSDWK\� RI� 3UHPDWXULW\�� � DUDúGÕUPDVÕQÕQ�
QԥWLFԥOԥULQԥ�J|Uԥ�WUHVKROG�IRUPDQÕQ�\DUDQPDVÕQÕ�J|]OԥPԥN�GH\LO��35(75(6+2/'�IRUPDQÕQ�DúNDUODQGÕ÷Õ�
]DPDQ����FL�]RQDGD�������PԥUKԥOԥ�9'5����FL�]RQDGD�SOXV�ROPDGDQ���FL�PԥUKԥOԥ�9'5����FL�]RQD���F��
PԥUKԥOԥ�SOXV�ROPDGDQ�9'5����FL�]RQD���F��PԥUKԥOԥ�WRU�TLúDGD�DUGÕFÕO���GԥQ�D]�Yԥ�\D�FԥPL���GԥQ�D]��VDDW�
PԥVDIԥVLQL�ԥKDWԥ�HGԥQ�SOXV��P�DOLFԥ�EDúODQPDVÕ�QԥWLFԥVLQԥ�JԥOLQGL�Yԥ�EX�]DPDQ�P�DOLFԥGԥQ�VRQUD� WRU�
TLúDGDNÕ�Gԥ\LúLNOLNOԥULQ�GDKD�\D[úÕ�ROGX÷X�DúNDUODQGÕ��9'5�LQ�OD]HU�P�DOLFԥVLQԥ�J|VWԥULúOԥU�[ԥVWԥOL\LQ�
PԥUKԥOԥVLQGԥQ� Yԥ� ORNDOL]DVL\DVÕQGDQ� DVÕOÕ� RODUDT� Yԥ� (7523� DUDúGÕUPDVÕQÕQ� QԥWLFԥOԥULQԥ� ԥVDVODQDUDT�
DSDUÕOÕU�Yԥ�EX�P�DOLFԥ��VXOX�9'5�LQ�P�DOLFԥVLQGԥ�TÕ]ÕO�VWDQGDUW�KHVDE�ROXQXU��FԥGYԥO����>����@��

&ԥGYԥO����
9'5�LQ��SURVHVLQ��ORNDOL]DVL\DVÕ�Yԥ�PԥUKԥOԥVLQԥ�X\÷XQ�RODUDT�OD]HU�

P�DOLFԥVL��o�Q�J|VWԥULúOԥU�>��@
=RQD�� =RQD��

3/86�\R[ 3/86�\R[

��FL�PԥUKԥOԥ ø]OԥPԥ ��FL�PԥUKԥOԥ ø]OԥPԥ

��FL�PԥUKԥOԥ ø]OԥPԥ ��FL�PԥUKԥOԥ ø]OԥPԥ

��F��PԥUKԥOԥ 0�DOLFԥ ��F��PԥUKԥOԥ ø]OԥPԥ

3/86�YDU 3/86�YDU

��FL�PԥUKԥOԥ 0�DOLFԥ ��FL�PԥUKԥOԥ ø]OԥPԥ

��FL�PԥUKԥOԥ 0�DOLFԥ ��FL�PԥUKԥOԥ 0�DOLFԥ

��F��PԥUKԥOԥ 0�DOLFԥ ��F��PԥUKԥOԥ 0�DOLFԥ
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0�D\LQԥ�YD[WÕ� �=RQD���Yԥ�\D���Gԥ��E�W|Y���VDDW�PԥVDIԥVL�Yԥ�\D�WRU� �TLúDQÕQ�P�[WԥOLI�VDKԥOԥULQԥ�
\D\ÕOPÕú��FԥPL���VDDW�PԥVDIԥVL�JHQLúOL\LQGԥ�3/86�[ԥVWԥOLNOԥ���F��GԥUԥFԥ�9'5�D�UDVW�JԥOLQLUVԥ�EX�WUHVKROG�
IRUPDGÕU�Yԥ�EX��[ԥVWԥOL\LQ�P�DOLFԥVLQԥ�J|VWԥULúGLU���%X�]DPDQ�XúDT�LON����VDDW�ԥU]LQGԥ�P�DOLFԥVLQL�DOPDOÕGÕU��

6RQ�G|YUOԥUGԥ�DQWL�9(*)�DJHQWOԥULQ�LQWUDYLWUHDO�LQ\HNVL\DVÕ�9'5�LQ�P�DOLFԥVLQGԥ�LVWLIDGԥ�ROXQPDVÕ�
oR[�JHQLú�úԥNLOGԥ�\D\ÕOPÕúGÕU�Yԥ��PLG�YHULFL�QԥWLFԥOԥU�DOÕQPDTGDGÕU��9(*)�LQ��QRUPDO�GDPDU�LQNLúDIÕQGD�
Yԥ�9'5� NLPL� GLJԥU� LúHPLN� UHWLQDO� GDPDU� [ԥVWԥOLNOԥULQLQ� SDWRJHQH]LQGԥ� Kԥ\DWL� UROX� YDUGÕU�� 9(*)� � ��
DSDSWR]X�LQKLEDVL\D�HGԥQ��YDVNXO\DU�HQGRWHOLDO�K�FH\UԥOԥU��o�Q�PLWRJHQ�URO�R\QD\DQ�IDNWRUGXU�>�����@��
$SDUÕODQ�WR[XPD�NXOWXUDVÕ�DUDúGÕUPDODUÕQGD�J|VWԥULOLU�NL��9(*)�TDQTOLRQ�K�FH\UԥOԥUL��0�OOHU�K�FH\UԥOԥUL��
DVWURVLWOԥU�Yԥ�UHWLQD�SLTPHQW�K�FH\UԥOԥULQGԥ�LIUD]�ROXQXU�>���@��%LOGL\LPL]�NLPL�9(*)��EԥWQGD[LOL�LQNLúDI�
G|YU�QGԥ�� XúDTOÕT�GD[LOLQGԥNL� �¿]LRORML� KLSRNVL\D\D� FDYDE�RODUDT� � G|O�Q� UHWLQDVÕQGDQ� LIUD]�ROXQXU�Yԥ��
UHWLQDQÕQ�QRUPDO�YDVNXO\DUL]DVL\D�SURVHVLQL�WԥQ]LPOԥ\LU��

2IWDOPRORML�SUDNWLNDGD�9'5�P�DOLFԥVLQGԥ�DQWL�9(*)�YDVLWԥ�RODUDT�EHYDFL]XPDE�Yԥ�UDQLEL]XPDE�
LúOԥGLOPԥNGԥGLU��%HYDFL]XPDE��$YDVWLQ���*HQHQWHFK��,QF���6DQ�)UDFLVFR��&$��NOLQLNDGD�LON�GԥIԥ�LVWLIDGԥ�
ROXQDQ�DQWLDQJLRJHQ�IDNWRUGXU�Yԥ�����N'D�PROHNXO�D÷ÕUOÕ÷ÕQGD�ROXE��9(*)�$�QÕQ�E�W�Q�L]RIRUPODUÕQD�
ELUOԥúԥUԥN�YDVNXORJHQH]L�LQKLELVL\D�HGԥ�ELOLU���0HWDVWDWLN�ED÷ÕUVDT�[ԥUoԥQJLQGԥ�LVWLIDGԥ�ROXQDQ�EX�GԥUPDQ��
RIWDOPRORJL\DGD�³R൵�ODEHO´�RODUDT�LVWLIDGԥ�ROXQXU��5DQLEL]XPDE��/XFHQWLV��*HQHQWHFK�,QF���6DQ�)UDQFLVFR��
&$�����N'D�PROHNXO�D÷ÕUOÕ÷ÕQGD�ROXE�9(*)�$�QÕQ�E�W�Q�L]RIRUPODUÕQD�ELUOԥúԥUԥN�LQKLELVL\D�HGԥ�ELOLU��
2IWDOPRORJL\DGD�UDQLEL]XPDE�QHRYDVNXO\DU��\DúD�ED÷OÕ�PDNXOD�|GHPLQGԥ��<%0'����GL\DEHWLN�PDNXOD�
|GHPL�YH� UHWLQDO�YHQR]� WURPER]�P�DOLFԥVLQGԥ� �)'$� �)RRG�DQG�GUXJ�DGPLQVWUDWLRQ�� WԥVWLTL� LOԥ� LVWLIDGԥ�
ROXQXU�>�����������@��'LJԥU�WԥUԥIGԥQ�$PHULFDQ��$FDGHP\�RI�3HGLDWULFV�Yԥ��$PHULFDQ�$FDGHP\�RI�3HGLDWULF�
2SKWKDOPRORJ\�DQG�6WUDELVPXV��9'5�VNULQLQT�Yԥ�P�DOLFԥVL�LOԥ�ED÷OÕ�\D\ÕPODGÕ÷Õ�PHWRGLN�YԥVDLWGԥ�9'5�
P�DOLFԥVL��o�Q��[�VXVLOԥ�Gԥ���FL�]RQDGD�9'5���o�Q��YDOLGH\QOԥUGԥQ�\D]ÕOÕ�Yԥ�úLIDKL�RODUDT�UD]ÕOÕT�DOÕQDUDT�
EHYDFL]XPDE�LQWUDYLWUHDO�DQWL�9(*)�P�DOLFԥQLQ�DSDUÕOD��ELOԥFԥ\LQL�ELOGLUPLúGLU�>���������@��

øQWUDYLWUHDO�RODUDT�LVWLIDGԥ�ROXQDQ�EX�GԥUPDQODUÕQ�ELU�VÕUD�VLVWHPLN�Yԥ�\HUOL�ԥODYԥ�WԥVLUOԥUL�P|YFXGGXU��
6LVWHPLN� WԥVLUOԥUGԥQ� �� TDQ� Wԥ]\LTLQLQ� Gԥ\LúPԥVL�� PLRNDUG� LQIDUNWÕ�� WURPERHPEROL\D�� GԥUL� UHDNVL\DVÕ��
QHIURSDWL\D��\HUOL�\DQ�WԥVLUOԥUGԥQ���HQGRIWDOPLW��*'7�DUWPDVÕ��UHWLQD�SLTPHQW�HSLWHOL�\ÕUWÕ÷Õ��VXENRQ\XQNWLYDO�
TDQDPD��NDWDUDNWD�KDOODUÕ�ELOGLULOPLúGLU��%X�ԥODYԥ�WԥVLUOԥU�GDKD�oR[�\HWNLQ�LQVDQODUGD�ELOGLULOPLú��SHGLDWULN�
TUXSGD�LVԥ�EX�EDUԥGԥ�NLID\ԥW�TԥGԥU�PԥOXPDW�YHULOPԥPLúGLU>�������@���9'5�P�DOLFԥVLQGԥ�EX�SUHSDUDWODUÕQ�
VLVWHPLN�ԥODYԥ�WԥVLUOԥUL�EDUԥVLQGԥ�VRQ�LOOԥUGԥ�P�[WԥOLI�HOPL�LúOԥU�GԥUF�ROXQPD÷D�EDúODPÕúGÕU��/DNLQ�EX�ԥNV�
WԥVLUOԥULQ�VWDWLVWLN�ԥKԥPL\\ԥWL�WDP�RODUDT�ELOGLULOPԥPLúGLU��

ԤGԥEL\\DWGD��9'5�LQ�P�DOLFԥVLQGԥ�DQWL�9(*)�SUHSDUDWODUÕQ�PRQRWHUDSL\D�Yԥ�\D�OD]HU�NRDTXO\DVL\D�
LOԥ� NRPELQԥ� P�DOLFԥVLQLQ� oR[� \D[úÕ� DQDWRPLN� QԥWLFԥOԥU� YHUGL\L� EDUԥGԥ� PԥOXPDWODU� YDUGÕU� >��������@��
%X�ÀXUHVVHQW� DQJLRTUD¿\DQÕQ� YDVLWԥVL� LOԥ� DSDUÕODQ� DUDúGÕUPDODUGD� V�EXW� ROXQPXú� Yԥ� OD]HU�P�DOLFԥVL� LOԥ�
P�TD\LVԥGԥ�SHULIHULN�UHWLQDQÕQ�Yԥ�PDNXODQÕQ�LQNLúDIÕQGD�GDKD�\D[úÕ�UROX�WԥVWLT�ROXQPXúGXU��;�VXVLOԥ���FL�
]RQDGD�9'5�]DPDQÕ�OD]HU�NRDTXO\DVL\DGDQ�VRQUDNÕ�NLVWRLG�PDNXO\DU�|GHP���DQWL�9(*)�WHUDSL\DGDQ�VRQUD�
UDVW�JԥOLQPLU�Yԥ�GHVWUXNVL\D�ROXQPXú�UHWLQD�VDKԥVL�ROPXU��+ԥPLQ�DUDúGÕUPDODUÕQ�ELU�QHoԥVLQԥ�Qԥ]ԥU�VDODT�

%X� EDUԥGԥ� QԥWLFԥOԥUL� \D\ÕPODQDQ� LON� DUDúGÕUPD� %($7�523� �%HYDFL]XPDE� (OLPLQDWHV� WKH�
$QJLRJHQLF�7KUHDW�RI��523��DUDúGÕUPDVÕGÕU�Yԥ���GLJԥU�DSDUÕODQ�DUDúGÕUPDODUD�J|Uԥ�GDKD�oR[�[ԥVWԥQL�ԥKDWԥ�
HGԥQ������N|USԥ��Yԥ�X]XQ�PXúDKLGԥ�P�GGԥWL�RODQ����LO�����ELU�DUDúGÕUPDGÕU��%X�DUDúGÕUPDGD�����[ԥVWԥQLQ�
����J|]��DUDúGÕUÕOPÕúGÕU����FL�Yԥ�\D��SRVWHULRU�LNLQFL�]RQDGD���F��GԥUԥFԥ�9'5��SOXV�[ԥVWԥOLNOԥ�EԥUDEԥU��
RODQ� KDOODUGD�� [ԥVWԥOԥULQ� \DUÕVÕQD� �/.�� \DUÕVÕQD� � ������PJ� EHYDFL]XPDE�PRQRWHUDSL\DVÕQÕQ� QԥWLFԥOԥUL�
P�TD\LVԥ�ROXQPXúGXU��3RVWPHQVWUXDO����F��KԥIWԥGԥ�����XúD÷D�ED[Õú�NHoLULOPLú�����F��KԥIWԥGԥQ�ԥYYԥO�
|OP�ú���XúD÷ÕQ�QԥWLFԥOԥUL�DUDúGÕUPD\D�GD[LO�HGLOPԥPLúGLU��9'5�EHYDFL]XPDE�TUXSXQGD���XúDTGD������
J|]GԥQ���VÕ� >��@��� OD]HU�TUXSXQGD����XúDTGD� �����J|]GԥQ����VL� >���@� UHVLGLY�YHUPLúGLU��1ԥWLFԥOԥULQ�
VWDWLVWLN� DQDOL]LQGԥ� � ELULQFL� ]RQD� �9'5�Gԥ� EHYDFL]XPDE� LQ\HNVL\DVÕ�� /.�\D� QLVEԥWԥQ� �VW�QO�N� WԥúNLO�
HWVԥGԥ��S ��������LNLQFL�]RQD�9'5�Gԥ�VWDWLVWLN�ԥKԥPL\\ԥWOL�IԥUT���WԥúNLO�HWPԥPLúGLU��S ������>��@�
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2NHH൵H�1���0XUSK\�-��Yԥ�GLJԥUOԥULQLQ�DSDUGÕTODUÕ�DUDúGÕUPDGD����[ԥVWԥQLQ����J|]�QGԥ�EHYDFL]XPDE�
LQ\HNVL\DVÕ�LOԥ�GLRG�OD]HU�NRDTXO\DVL\DVÕQÕQ�H൵HNWL�P�TD\LVԥ�ROXQPXúGXU���;ԥVWԥOԥU���LO�ԥU]LQGԥ�P�úDKLGԥ�
DOWÕQGD�ROPXúODU��%�W�Q�D÷ÕUODúPDODU���UHTUHVVL\D�Yԥ�\D�UHDNWLYDVL\D��VLVWHPLN�ԥNV�WԥVLUOԥU��YL]XDO�QԥWLFԥOԥU���
UHIUDNWLY��SR]÷XQOXTODU�TH\G�ROXQPXúGXU��%HYDFL]XPDE�LQ\HNVL\DVÕ�DSDUÕODQ�J|]OԥUGԥ�V�UԥWOL�UHTUHVL\D��
��� VDDW� LoԥULVLQGԥ�SOXV� [ԥVWԥOL\LQ�JHULOԥPԥVL�� ³ULGJH´QLQ�\DVWÕODúPDVÕ�P�úDKLGԥ�ROXQXE��%HYDFL]XPDE�
LQ\HNVL\DVÕ� DSDUÕODQ�J|]OԥULQ� ���QGԥ� UHDNWLYDVL\D�EDúOD\DUDT�R� J|]OԥUԥ� ԥODYԥ�GLRG� OD]HU� NRDTXO\DVL\D�
DSDUÕOPÕú�� ��J|]ԥ� WԥNUDU�%HYDFL]XPDE� LQ\HNVL\DVÕ� DSDUÕOPÕúGÕU�� �� LO� ԥU]LQGԥ�P�úDKLGԥGԥQ� VRQUD� � EHOԥ�
QԥWLFԥ\ԥ�JԥOPLúOԥU�NL��KԥU�LNL�TUXSGD�P�DOLFԥ�H൵HNWOL�ROPXú��ODNLQ�PLRSL\D�GDKD�D]�%HYDFL]XPDE�TUXSXQGD�
UDVW�JԥOLQPLúGLU�>��@�

/DUUDQDJD�)UDJRVR�3���3HUDOWD�-���Yԥ�GLJԥUOԥULQLQ�øVSDQL\DGD�/D�3D]�8QLYHUVLWHW�[ԥVWԥ[DQDVÕQGD������
F��LOLQ�QR\DEU�D\ÕQGDQ�������FL�LOLQ�\DQYDU�D\ÕQD�TԥGԥU�7LS���9'5�L�RODQ����[ԥVWԥ\ԥ������J|]��LQWUDYLWUHDO�
EHYDFL]XPDE� LQ\HNVL\DVÕ� DSDULE�� QԥWLFԥOԥUԥ� ED[PÕúODU�� 1ԥWLFԥOԥU� 9'5�LQ� UHDNWLYDVL\D� HWPԥVL�� WԥNUDU�
P�DOLFԥ\ԥ�HKWL\DF��YDVNXO\DUL]DVL\DQÕQ�WDPDPODQÕE�WDPDPODQPDPDVÕ��WDPDPODQPD�YD[WÕQGD�RUWD�\Dú�Yԥ�
UHIUDNVL\D\D�J|Uԥ�TL\PԥWOԥQGLULOPLúGLU��øQWUDYLWUHDO�EHYDFL]XPDE�LQ\HNVL\DVÕQGDQ����KԥIWԥ�VRQUD����J|]Gԥ��
������9'5�UHTUHVL\DVÕ�UDVW�JԥOLQLE�����J|]Gԥ�P�úDKLGԥ�YD[WÕ�YDVNXO\DUL]DVL\DQÕQ�WDPDPODQPDVÕ�L]OԥQLE�
�RUWD�YD[W�������������J�Q���$[UÕQFÕ�P�D\LQԥGԥ�RUWD�VIHULN�HNYLYDOHQW������'��ROXE��$UDúGÕUPDQÕQ�QԥWLFԥVL�
RODUDT�WLS���9'5�Gԥ�LQWUDYLWUHDO�EHYDFL]XPDE�PRQRWHUDSL\DVÕ�H൵HNWOL�P�DOLFԥ��VXOX�KHVDE�ROXQXE�>��@

*XQD\�0���6XNJHQ�(�$��Yԥ�GLJԥUOԥULQLQ�7�UNL\ԥGԥ�����N|USԥGԥ������J|]���LQWUDYLWUHDO�EHYDFL]XPDE�
LQ\HNVL\DVÕ� PRQRWHUDSL\DVÕ�� LQWUDYLWUHDO� UDQLEL]XPDE� LQ\HNVL\DVÕ� PRQRWHUDSL\DVÕ� Yԥ� SHULIHULN� OD]HU�
NRDTXO\DVL\DQÕQ�QԥWLFԥOԥULQL��\D\ÕPODPÕúODU��%X�DUDúGÕUPDGD������XúDT���������EHYDFL]XPDE�TUXSXQGD��
���XúDT���������UDQLEL]XPDE�TUXSXQGD�Yԥ�����XúDT���������OD]HU�TUXSXQGD�ROXE��%HYDFL]XPDE�TUXSXQGD�
XúDTODUÕQ��������������Yԥ�UDQLEL]XPDE�TUXSXQGD�����Gԥ����������FL�Yԥ���FL�PԥUKԥOԥ�9'5�LQ�UHTUHVL\DVÕ�
UDVW�JԥOLQLE��S�����������%X�LNL�TUXSXQ�KԥU�ELULQGԥ���XúD÷D�WԥNUDUL�P�DOLFԥ�WԥWELT�ROXQXE��S� �������������
\DúGD��E�W�Q�N|USԥOԥUGԥ�\D[úÕ�DQDWRPLN�QԥWLFԥOԥU�DOÕQPÕúGÕU��OD]HU�TUXSXQGD�ELU�XúDTGDQ�EDúTD���4UXSODU�
DUDVÕQGD�RUWD�VIHULN�HNYLYDOHQWGԥ�VWDWLVWLN�ԥKԥPL\\ԥWOL� IԥUT�ROPDPÕúGÕU� �S� �����������FL�]RQDGD�9'5�
RODQ�XúDTODUGD�PLRSL\D��KԥPoLQLQ�\�NVԥN�GԥUԥFԥOL�PLRSL\D�OD]HU�TUXSXQGD���GLJԥU�LNL�TUXSD�QLVEԥWԥQ�oR[�
UDVW�JԥOLQPLúGLU��P�YD¿T�RODUDT�S� �������Yԥ��S� ���������1ԥWLFԥ�RODUDT�EHYDFL]XPDE�Yԥ�UDQLEL]XPDE�
TUXSXQGD�GDKD�\D[úÕ�UHIUDNWLY�QԥWLFԥOԥULQ�DOÕQGÕ÷Õ�ELOGLULOPLúGLU�>��@�

0XHOOHU�%���6DOFKRZ�'�-��Yԥ�GLJԥUOԥUL��WԥUԥ¿QGԥQ�WLS���9'5�LQ�P�DOLFԥVLQGԥ�OD]HU�NRDTXO\DVL\DVÕ�
Yԥ�LQWUDYLWUHDO�EHYDFL]XPDE�LQ\HNVL\DVÕ�QԥWLFԥOԥUL�P�TD\LVԥ�ROXQPXúGXU��$UDúGÕUPD����oR[�DúD÷Õ�oԥNLOL�
XúDTODU��]ԥULQGԥ�DSDUÕOPÕúGÕU���$U[D�DTUHVVLY�9'5��Q ����SHULIHULN���FL�]RQD�Q �����%X�XúDTODUGDQ����
QԥIԥU�EHYDFL]XPDE�����QԥIԥU�LVԥ�/D]HU�NRDTXO\DVL\DVÕ�P�DOLFԥVL�DOPÕúGÕU��$UDúGÕUPD�����������FL�LOOԥUL�
ԥKDWԥ�HWPLúGLU��1ԥWLFԥOԥUԥ�J|Uԥ���FL�]RQD�9'5�Gԥ�EHYDFL]XPDE�P�DOLFԥVL�DOPÕú�XúDTODUGD�DNWLY�9'5����
J�Qԥ������J�Q���OD]HU�NRDTXO\DVL\DVÕ�ROXQDQ�XúDTODUGD�LVԥ����J�Qԥ��������J�Q��UHTUHVVL\D�HGLE��3HULIHULN�
��FL�]RQDGD� LVԥ�DSDUÕODQ�P�DOLFԥOԥU�DUDVÕQGD�[ԥVWԥOL\LQ� UHTUHVL\DVÕQD�J|Uԥ�|QԥPOL�GԥUԥFԥGԥ� IԥUT�DúNDU�
ROXQPDPÕúGÕU>��@�

-R\FH�-�7��&KDQ��&DURO�3�6��/DP�Yԥ�GLJԥUOԥUL�WԥUԥ¿QGԥQ��+RQJ�.RQJ�4XHQQ�(OL]DEHWK�+RVSLWDOGD�
����XúDTGD����D\OÕT�P�GGԥWGԥ�DUDúGÕUPD�DSDUÕOPÕúGÕU��%X�XúDTODU�RUWD�KHVDEOD����KԥIWԥOLN��������T�oԥNLGԥ�
ROPXúODU��dR[VD\OÕ�VLVWHPLN�[ԥVWԥOLNOԥUL���QHNURWLNHQWHURNROLW��VHSVLV��EURQ[RSXOPRQDU�GLVSOD]L\D��SDWHQW�
GXFWXV�DUWHULRVXV�RODQ��TDQ�N|o�U�OP�ú�Yԥ�RNVLJHQ�WHUDSL\DVÕ�DOPÕú�XúDTODU�DUDúGÕUPD\D�GD[LO�HGLOPLúGLU��
��XúD÷ÕQ����J|]�QGԥ�P�DOLFԥ�DSDUÕOÕE�����XúD÷ÕQ���J|]��\DOQÕ]�UDQLEL]XPDE�LQ\HNVL\DVÕ�����XúD÷ÕQ���J|]��
OD]HU�WHUDSL\DVÕ�DOÕE����XúD÷ÕQ���J|]�QGԥ�UDQLEL]XPDE�LQ\HNVL\DVÕQGDQ�VRQUD�WԥNUDUOD\DQ�[ԥVWԥOL\ԥ�J|Uԥ�
OD]HU�P�DOLFԥVL�DSDUÕOPÕúGÕU����XúD÷ÕQ���J|]��OD]HU�WHUDSL\DVÕQGDQ�VRQUD�LQWUDYLWUHDO�DQWL�9(*)�P�DOLFԥVL�
DOPÕúGÕU�����J|]Gԥ�TDOÕFÕ�TX]HKOL�TLúD��GDPDUODUÕ��EԥEԥ\LQ�]ԥLI�GLODWDVL\DVÕ��OD]HU��WHUDSL\DVÕQD�PDQH�ROPXúGXU��
��J|]Gԥ�LVԥ�VXEUHWLQDO�PD\H�OD]HU�WHUDSL\DVÕQD�LPNDQ�YHUPԥPLúGLU��%X�WԥGTLTDWÕQ�QԥWLFԥOԥULQԥ�J|Uԥ�LONLQ�
UDQLEL]XPDE� LOԥ�P�DOLFԥ�DODUDT�UHTUHVVVL\D�HGԥQ�9'5�Gԥ�UHVLGLY� L]OԥQPLúGLU��/D]HUNRDTXO\DVL\DVÕ� LVԥ�
]ԥLI�EԥEԥN�GLODWDVL\DVÕ�Yԥ�\D�RSWLN�P�KLWOԥULQ�EXODQÕTOÕ÷ÕQGD�P�PN�QV�]G�U�>��@�
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:X�Yԥ�GLJԥUOԥULQLQ��DUDúGÕUPDVÕQDGD�����35(75(6+2/'�9'5�RODQ��J|]OԥUԥ�DQWL�9(*)�LQ\HNVL\DVÕ�
DSDUÕOPÕú�����J|]Gԥ�ԥODYԥ�OD]HU�WHUDSL\DVÕ�DSDUÕOÕú�Yԥ�QԥWLFԥGԥ�����KDOGD�UHWLQD�TRSPDVÕ�UDVW�JԥOLQPLúGLU��%X�
P�ԥOOLÀԥU�EDúTD�ELU�DUDúGÕUPDGD������D����FL�PԥUKԥOԥGԥ�RODQ����[ԥVWԥQLQ�����J|]�Qԥ�DSDUOPÕú��EHYDFL]XPDE�
LQ\HNVL\DVÕQGD� VRQUD� ���F��PԥUKԥOԥ�RODQ�J|]OԥULQ������ÕQGD�ELU�GR]D� LOԥ�P�DOLFԥGԥQ�VRQD� UHTUHVL\D�EDú�
YHUPLúGLU����F��PԥUKԥOԥGԥ�RODQ�GLJԥU����J|]Gԥ�LVԥ�ԥODYԥ�OD]HU�P�DOLFԥVL�LOԥ�UHTUHVL\D�EDú�YHUPLúGLU�>�����@��

0�-�6DQNDU��-�6DQNDU�Yԥ�3�&KDQGUDQÕQ�DSDUGÕ÷Õ�FԥPL�����N|USԥQLQ�LúWLUDN�HWGL\L�DOWÕ�DUDúGÕUPDVÕQÕQ�
��LQGԥ� �LQWUDYLWUHDO� EHYDFL]XPDE� �� DUDúGÕUPDGD�� � UDQLEL]XPDE� � �� DUDúGÕUPDGD� �� OD]HU� WHUDSL\DVÕ�
�PRQRWHUDSL\D�� LOԥ� P�TD\LVԥ� HGLOGL�� DOWÕQFÕ� WԥGTLTDWGD� � LQWUDYLWUHDO� SHJDSWDQLE� P�DOLFԥVL� LOԥ� OD]HU��
P�TD\LVԥ�HGLOGL��1ԥWLFԥ\ԥ�J|Uԥ�PRQRWHUDSL\D�RODUDT�LVWLIDGԥ�HGLOGLNGԥ��EHYDFL]XPDE���UDQLEL]XPDE�WDP�
Yԥ�\D�TLVPԥQ�UHWLQDO�TRSPD�ULVNLQL�D]DOWPDGÕ����WԥGTLTDW������N|USԥ����7ԥNUDU�P�DOLFԥ�WԥOԥE�HGԥQ�9'5�
LQ�DNWLYOԥúPԥ�ULVNL�Gԥ�TUXSODU�DUVÕQDGD�IԥUTOԥQPԥGL��<DUÕPTUXSODUÕQ�WԥKOLOL�]DPDQ��,�]RQDGD�9'5�RODQ�
N|USԥOԥUGԥ�DNWLYOԥúPԥ�ULVNLQLQ�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�D]DOGÕ÷ÕQÕ�� ODNLQ�,,�]RQDGD�9'5�RODQ�N|USԥOԥUGԥ�
DNWLYOԥúPԥ� ULVNLQLQ�DUWGÕ÷ÕQÕ�J|VWԥUGL�� øQWUDYLWUHDO�EHYDFL]XPDE�TԥEXO�HGԥQ�N|USԥOԥUGԥ����D\OÕT�\DúGD��
\XNVԥN�GԥUԥFԥOL�PLRSL\D�ULVNL�ԥQ�DúD÷Õ�ROGX÷X�ELOGLULOGL��/D]HU�WHUDSL\DVÕ�LOԥ�ELUOLNGԥ�LVWLIDGԥ�HGLOGLNGԥ��
LQWUDYLWUHDO�SHJDSWDQLE�LQ\HNVL\DVÕ���OD]HU���NULRWHUDSL\D��PRQR�WHUDSL\D�LOԥ��P�TD\LVԥGԥ�UHWLQDO�TRSPD�
ULVNLQL�D]DOGÕU�����KԥIWԥOLN�SRVWPHQVWUXDO�\DúGD�9'5�DNWLYOԥúPԥ�KDOODUÕ�SHJDSWDQLE�OD]HU�TUXSXQGD�D]�
ROPXúGXU��øNL�TUXS�DUDVÕQGD�SHULRSHUDWLI�UHWLQDO�TDQD[PD�ULVNLQLQ�IԥUTL�ROPDGÕ��%XQXQOD�ELUOLNGԥ���o�DQWL�
9(*)�GԥUPDQÕQÕQ�KԥU�KDQVÕ�ELUL�LOԥ�VLVWHP�ԥNV�WԥVLUOԥULQ�ULVNL�PԥOXP�GH\LO�>��@�

%L]LP�PԥUNԥ]LPL]Gԥ�4DVÕPRY�(�0���ԤNEԥURYD�$�7��WԥUԥ¿QGԥQ�DSDUÕODQ�DUDúGÕUPD\D�������FL�LOLQ�
\DQYDU�D\ÕQGDQ������FX�LOLQ�L\XO�D\ÕQD�TԥGԥU��oԥNLVL�������TU�������KԥIWԥGԥQ�ԥYYԥO�GR÷XOPXú�����������
J|]��YD[WÕQGDQ�ԥYYԥO�GR÷XOPXú�XúDT�GD[LO� HGLOPLúGLU��0�D\LQԥ�HGLOԥQ�����XúD÷ÕQ� �����VLQGԥ� � ������
9'5� DúNDUODQPÕúGÕU��9'5� UDVW� JԥOLQԥQ� ���� XúDTGDQ� ����LQGԥ�9'5� NODVVLN�PԥUKԥOԥOԥU� �]Uԥ� LQNLúDI�
HWPLú�����XúDTGD�DTUHVVLY�DU[D� UHWLQRSDWL\D�±�$3523��DJUHVVLYH�SRVWHULRU� UHWLQRSDWK\�RI�SUHPDWXULW\�
��DúNDUODQPÕúGÕU������XúDTGD����������7LS���9'5�DúNDUODQPÕú�P�DOLFԥ�DSDUÕOPÕú��GLJԥUOԥULQGԥ�VSRQWDQ�
UHTUHVVL\D�EDú�YHUPLúGLU��%�W�Q�XúDTODU�9'5�UHTUHVVL\D�HGԥQԥ�TԥGԥU�P�úDKLGԥ�DOWÕQGD�ROPXúODU��$TUHVVLY�
DU[D�UHWLQRSDWL\D�DúNDUODQDQ�����XúDTGD�GLDTQR]�TR\XOGXTGDQ�VRQUD�LON���J�Q�ԥU]LQGԥ�WԥFLOL��LQWUDYLWUHDO�
DQWL9(*)�P�DOLFԥVL�DSDUÕOÕE���hPXPL�[ԥVWԥOԥUGԥQ����Qԥ�/.�����Qԥ�$QWL9(*)����Qԥ�NRPELQԥ�P�DOLFԥ�
DSDUÕOPÕúGÕU��.RPELQԥ�P�DOLFԥ�DODQ�XúDTODUGDQ���LQԥ���GԥIԥ�$QWL9(*)�LQ\HNVL\DVÕ�����GԥIԥ�/.��GLJԥU�
LNLVLQԥ�ELU�GԥIԥ�$QWL9(*)����ELU�GԥIԥ�/.�LFUD�HGLOPLúKGLU��;ԥVWԥOԥU�P�DOLFԥGԥQ�VRQUD��SURWRNROODUD�ԥVDVԥQ�
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