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0ԥTVԥG���NDWDUDNWDQÕQ�FԥUUDKL\\ԥVLQGԥQ�ԥYYԥO�Yԥ�VRQUD�TXUX�J|]�VLQGURPXQXQ�WH]OL\LQL�|\UԥQPԥN��
P�DOLFԥVLQLQ�H൵HNWLYOL\LQL�TL\PԥWOԥQGLUPԥN�

0DWHULDO�Yԥ�PHWRGODU
7ԥGTLTDWGD�NDWDUDNWDQÕQ�FԥUUDKL�P�DOLFԥVL� �� ø2/�LPSODQWDVL\DVÕ� LOԥ� IDNRHPXOVL¿NDVL\D�DSDUÕOPÕú�

���� SDVL\HQW� LúWLUDN� HWPLúGLU�� 7ԥGTLTDW� TUXSX� �,� TUXS�� ��� SDVL\HQWGԥQ� ���� J|]GԥQ�� LEDUԥW� ROPXúGXU��
3DVL\HQWOԥULQ�RUWD�\Dú�KԥGGL���������������\Dú��WԥúNLO�HWPLúGLU��%X�TUXSGD�ԥPԥOL\\DWGDQ�VRQUDNÕ�VWDQGDUW�
PHGLNDPHQWR]� P�DOLFԥ� LOԥ� ELUJԥ�� ԥPԥOL\\DWGDQ� ԥYYԥO� Yԥ� VRQUD� \DQDúÕ� JHGԥQ� TXUX� J|]� VLQGURPXQXQ�
Wԥ]DK�U�GԥUԥFԥVLQGԥQ��R�F�POԥGԥQ�J|]�VԥWKL�Yԥ�PH\ERP�Yԥ]LOԥULQLQ�Yԥ]L\\ԥWLQGԥQ�DVÕOÕ�RODUDT��P�DOLFԥ�
Gԥ� DSDUÕOPÕúGÕU�� <�QJ�O� 4*6� ]DPDQÕ� VHoLPԥ� J|Uԥ� ELU� J|]\DúÕ� ԥYԥ]HGLFL� SUHSDUDW� Wԥ\LQ� HGLOPLúGLU�
�.DWLRQRUP� �)UDQVD��� /LSLWHDU� Yԥ�2FXWHDUV� �$OPDQL\D���.ԥVNLQ� LIDGԥ� HGLOPLú�4*6� ]DPDQÕ� NRPSOHNV�
úԥNLOGԥ�LNL�SUHSDUDW�Yԥ�OD]ÕP�JԥOGLNGԥ�ԥODYԥ�RODUDT�\HUOL�5HVWDVLV��$%ù��J|]�GDPFÕVÕ�WԥWELT�HGLOPLúGLU�

1ԥWLFԥ
ԤPԥOL\\DWGDQ� ELU� D\� VRQUD� [ԥVWԥOL\L� D÷ÕU� GԥUԥFԥOL� RODQ� SDVL\HQWOԥULQ� KDPÕVÕQGD�� RUWD� GԥUԥFԥOL�

SDVL\HQWOԥULQ�LVԥ�������Gԥ�J|]�TXUXOX÷X�LOԥ�ED÷OÕ�RODQ�GLVNRPIRUWGDQ�VXE\HNWLY�Yԥ�NOLQLN�úLND\ԥWOԥULQ�
[H\OL�DUWPDVÕ�P�úDKLGԥ�HGLOPLúGLU��ԤPԥOL\\DWD�TԥGԥU�TXUX�J|]�IRUPDVÕQÕQ�GԥTLT�GLDTQRVWLNDVÕ�Yԥ�J|]�
TDSDTODUÕQD�FLGGL�TXOOXT��J|]\DúÕ�ԥYԥ]Oԥ\LFL�WHUDSL\DVÕQGDQ�LVWLIDGԥ��KԥPoLQLQ�J|VWԥULúOԥU�ROGXTGD�5HVWDVLV�
SUHSDUDWÕQÕQ�Wԥ\LQ�ROXQPDVÕQGDQ�LEDUԥW�NRPSOHNV�P�DOLFԥ�DSDUÕOPDVÕ�,�TUXS�SDVL\HQWOԥULQGԥ�GDKD�\D[úÕ�
QԥWLFԥOԥU�ԥOGԥ�HWPԥ\ԥ�LPNDQ�YHUPLúGLU��

<HNXQ
ԤPԥOL\\DWD�TԥGԥU�TXUX�J|]�IRUPDVÕQÕQ�GԥTLT�GLDTQRVWLNDVÕ�Yԥ�J|]�TDSDTODUÕQD�FLGGL�TXOOXT��J|]\DúÕ�

ԥYԥ]Oԥ\LFL�WHUDSL\DVÕQGDQ�LVWLIDGԥ�W|YVL\ԥ�ROXQXU�

$oDU�V|]OԥU��TXUX�J|]�VLQGURPX��J|]\DúÕ�ΩYΩ]OΩ\LFL�WHUDSL\D��NDWDUDNWD��PH\ERP�YΩ]LOΩULQLQ�
GLVIXQNVL\DVÕ��1RUQ�VÕQD÷Õ

ɂɫɥɚɦɡɚɞɟ�Ɂ�Ɏ�

ɋɂɇȾɊɈɆ�ɋɍɏɈȽɈ�ȽɅȺɁȺ�ɉɈɋɅȿ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə�ɄȺɌȺɊȺɄɌɕ��
ȾɂȺȽɇɈɋɌɂɄȺ�ɂ�Ʌȿɑȿɇɂȿ

ɊȿɁɘɆȿ

ɐɟɥɶ�±�ɢɡɭɱɢɬɶ�ɱɚɫɬɨɬɭ�ɫɢɧɞɪɨɦɚ�ɫɭɯɨɝɨ�ɝɥɚɡɚ��ɋɋȽ��ɞɨ�ɢ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɢ�ɤɚɬɚɪɚɤɬɵ��ɚ�ɬɚɤɠɟ�
ɨɰɟɧɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɟɝɨ�ɥɟɱɟɧɢɹ��

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɚɥɨ�����ɩɚɰɢɟɧɬɨɜ�� ɤɨɬɨɪɵɦ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ�

ɤɚɬɚɪɚɤɬɵ�±�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɂɈɅ��ɂɫɫɥɟɞɭɟɦɭɸ�ɝɪɭɩɩɭ��,�ɝɪɭɩɩɚ��ɫɨɫɬɚɜɢɥɢ�
���ɩɚɰɢɟɧɬɚ�����ɝɥɚɡɚ���ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�±������ɥɟɬ��ɨɬ����ɞɨ����ɥɟɬ���ȼ�ɞɚɧɧɨɣ�ɝɪɭɩɩɟ�ɧɚɪɹɞɭ�
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ɫɨ�ɫɬɚɧɞɚɪɬɧɵɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɵɦ�ɥɟɱɟɧɢɟɦ�ɩɪɨɜɨɞɢɥɢ�ɞɨ�ɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�
ɥɟɱɟɧɢɟ�ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ�ɋɋȽ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɟɩɟɧɢ�ɟɝɨ�ɜɵɪɚɠɟɧɧɨɫɬɢ�� ɫɨɫɬɨɹɧɢɹ�ɝɥɚɡɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɢ�ɦɟɣɛɨɦɢɟɜɵɯ�ɠɟɥɟɡ��ɉɪɢ�ɋɋȽ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�ɧɚɡɧɚɱɚɥɢ�ɨɞɢɧ�ɫɥɟɡɨɡɚɦɟɳɚɸɳɢɣ�
ɩɪɟɩɚɪɚɬ�ɩɨ�ɜɵɛɨɪɭ��Ʉɚɬɢɨɧɨɪɦ��Ɏɪɚɧɰɢɹ���Ʌɢɩɢɬɟɚɪ�ɢɥɢ�Ɉɤɭɬɢɚɪɡ��Ƚɟɪɦɚɧɢɹ���ɉɪɢ�ɜɵɪɚɠɟɧɧɨɦ�
ɋɋȽ�ɧɚɡɧɚɱɚɥɢ�ɤɨɦɛɢɧɚɰɢɸ�ɞɜɭɯ�ɩɪɟɩɚɪɚɬɨɜ��ɚ�ɩɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɨɦɢɦɨ�ɞɚɧɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�
ɦɟɫɬɧɨ�ɩɪɢɦɟɧɹɥɢ�Ɋɟɫɬɚɫɢɫ��ɋɒȺ����

Ɋɟɡɭɥɶɬɚɬɵ
ɑɟɪɟɡ�ɦɟɫɹɰ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɶɸ�ɢ�ɭ�������ɫɨ�ɫɪɟɞɧɟɣ�

ɫɬɟɩɟɧɶɸ� ɧɚɛɥɸɞɚɥɨɫɶ� ɫɭɛɴɟɤɬɢɜɧɨɟ� ɢ� ɤɥɢɧɢɱɟɫɤɨɟ� ɭɫɢɥɟɧɢɟ� ɠɚɥɨɛ� ɢ� ɝɥɚɡɧɨɝɨ� ɞɢɫɤɨɦɮɨɪɬɚ��
Ɍɨɱɧɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɮɨɪɦɵ� ɫɭɯɨɝɨ� ɝɥɚɡɚ� ɞɨ� ɨɩɟɪɚɰɢɢ� ɢ� ɩɪɨɜɟɞɟɧɢɟ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɥɟɱɟɧɢɹ��
ɜɤɥɸɱɚɸɳɟɝɨ�ɬɳɚɬɟɥɶɧɵɣ�ɭɯɨɞ�ɡɚ�ɜɟɤɚɦɢ��ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɫɥɟɡɨɡɚɦɟɫɬɢɬɟɥɶɧɨɣ�ɬɟɪɚɩɢɢ��ɚ�ɬɚɤɠɟ�
ɧɚɡɧɚɱɟɧɢɟ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɨɤɚɡɚɧɢɣ�ɩɪɟɩɚɪɚɬɚ�Ɋɟɫɬɚɫɢɫ�ɩɨɡɜɨɥɢɥɢ�ɩɨɥɭɱɢɬɶ�ɥɭɱɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɭ�
ɩɚɰɢɟɧɬɨɜ�,�ɝɪɭɩɩɵ��

Ɂɚɤɥɸɱɟɧɢɟ
Ⱦɨ�ɨɩɟɪɚɰɢɢ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɬɨɱɧɚɹ�ɞɢɚɝɧɨɫɬɢɤɚ�ɮɨɪɦɵ�ɫɭɯɨɝɨ�ɝɥɚɡɚ�ɢ�ɫɟɪɶɟɡɧɵɣ�ɭɯɨɞ�ɡɚ�

ɜɟɤɚɦɢ��ɩɪɢɦɟɧɟɧɢɟ�ɫɥɟɡɨɡɚɦɟɫɬɢɬɟɥɶɧɨɣ�ɬɟɪɚɩɢɢ��

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɢɧɞɪɨɦ�ɫɭɯɨɝɨ�ɝɥɚɡɚ��ɫɥɟɡɨɡɚɦɟɫɬɢɬɟɥɶɧɚɹ�ɬɟɪɚɩɢɹ��ɤɚɬɚɪɚɤɬɚ��ɞɢɫ�
ɮɭɧɤɰɢɹ�ɦɟɣɛɨɦɢɟɜɵɯ�ɠɟɥɟɡ��ɩɪɨɛɚ�ɇɨɪɧɚ�

øVODP]DGH�=�)��

'5<�(<(�6<1'520(�$)7(5�&$7$5$&7�685*(5<��',$*126,6�$1'�75($70(17

6800$5<

3XUSRVH� �� WR� VWXG\� WKH� LQFLGHQFH� RI� GU\� H\H� V\QGURPH� �'(6�� EHIRUH� DQG� DIWHU� VXUJHU\� DQG� WR�
HYDOXDWH�WKH�H൵HFWLYHQHVV�RI�LWV�WUHDWPHQW�

0DWHULDO�DQG�PHWKRGV�
����SDWLHQWV�ZKR�ZHUH�VFKHGXOHG�DQG�SHUIRUPHG�VXUJLFDO�WUHDWPHQW�RI�FDWDUDFW���SKDFRHPXOVL¿FDWLRQ�

ZLWK�,2/�LPSODQWDWLRQ�ZHUH� LQFOXGHG� LQ�VWXG\��7KHUH�ZHUH����SDWLHQWV� ����H\HV�� LQ� WKH�JURXS�VWXGLHG�
�,� JURXS���7KH� DYHUDJH� DJH�RI� SDWLHQWV� LV� ����� \HDUV� �������\HDUV� ROG��� ,Q� WKLV� JURXS�� DORQJ�ZLWK� WKH�
VWDQGDUG�SRVWRSHUDWLYH�PHGLFDWLRQ�WUHDWPHQW�RI�FRQFRPLWDQW�'(6�ZDV�FDUULHG�RXW�EHIRUH�DQG�DIWHU�VXUJHU\�
GHSHQGLQJ�RQ�LWV�GHJUHH�RI�VHYHULW\��DV�ZHOO�DV�WKH�VWDWH�RI�WKH�RFXODU�VXUIDFH�DQG�PHLERPLDQ�JODQGV��)RU�
PLOG�GU\�H\H�V\QGURPH�RQH�RSWLPDO�ODFULPDO�SUHSDUDWLRQ�ZDV�SUHVFULEHG�E\�FKRLFH��&DWLRQRUP��/LSRWHDUV�
DQG�2FXWHDUV��:LWK�VHYHUH�'(6��D�FRPELQDWLRQ�RI�WZR�GURSV�ZDV�SUHVFULEHG��DQG��LI�QHFHVVDU\��LQ�DGGLWLRQ�
WR�WKHVH�GUXJV��5HVWDVLV�ZDV�DSSOLHG�WRSLFDOO\�

5HVXOWV�
2QH�PRQWK�DIWHU�VXUJHU\�DOO�SDWLHQWV�ZLWK�VHYHUH�DQG�������ZLWK�PRGHUDWH��VXEMHFWLYH�DQG�FOLQLFDO�

LQWHQVL¿FDWLRQ�RI� FRPSODLQWV� DQG�RFXODU�GLVFRPIRUW�ZDV�REVHUYHG��$FFXUDWH�GLDJQRVLV� RI� WKH� IRUP�RI�
'(�EHIRUH�VXUJHU\�DQG�FRPSUHKHQVLYH�WUHDWPHQW��LQFOXGLQJ�FDUHIXO�FDUH�RI�WKH�H\HOLGV��WKH�XVH�RI�WHDU�
UHSODFHPHQW�WKHUDS\��DV�ZHOO�DV�WKH�DSSRLQWPHQW��LI�LQGLFDWHG��RI�WKH�GUXJ�5HVWDVLV�DOORZHG�WR�REWDLQ�WKH�
EHVW�UHVXOWV�LQ�SDWLHQWV�RI�JURXS�,�

&RQFOXVLRQ
%HIRUH�WKH�RSHUDWLRQ��DQ�DFFXUDWH�GLDJQRVLV�RI�WKH�IRUP�RI�GU\�H\H�DQG�VHULRXV�FDUH�RI�WKH�H\HOLGV��

WKH�XVH�RI�WHDU�UHSODFHPHQW�WKHUDS\�DUH�UHFRPPHQGHG�
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.H\�ZRUGV��GU\�H\H�V\QGURPH��WHDU�UHSODFHPHQW�WKHUDS\��FDWDUDFW��PHLERPLDQ�JODQG�G\VIXQFWLRQ��1RUQ�
WHVW

6RQ� RQLOOLNOԥUGԥ� G�Q\DGD� TXUX� J|]� VLQGURPXQXQ� �4*6�� JHQLú� \D\ÕOPDVÕ� Yԥ� D÷ÕUOÕT� GԥUԥFԥVLQLQ�
IDVLOԥVL]�DUWÕPÕ�TH\G�HGLOLU��EXQX�LQNLúDI�HWPLú�|ONԥOԥUGԥ�LQVDQODUÕQ�|PU�Q�Q�X]DQPDVÕ�Yԥ�EX�SDWRORJL\DQÕQ�
ULVN�DPLOOԥULQLQ�oR[DOPDVÕ�LOԥ�L]DK�HGLUOԥU��*HWGLNFԥ�GDKD�oR[�ԥKԥPL\\ԥW�NԥVE�HGԥQ�4*6�ULVN�DPLOOԥULQԥ�
LTOLP�Yԥ�HNRORML�Gԥ\LúLNOLNOԥUL��P�[WԥOLI�Q|Y�NRPS�WHU�Yԥ�TDGMHWOԥUGԥQ�LVWLIDGԥQL��KԥPoLQLQ�WLEEL�VRVLDO�
IDNWRUODUÕ�DLG�HGLUOԥU��

$YURSD�|ONԥOԥULQGԥ�**6�QXQ�WH]OL\L�������������WԥúNLO�HGLU��øVWL�LTOLPL�RODQ�|ONԥOԥUGԥ��PԥVԥOԥQ�
&ԥQXEL�$VL\DGD� EX� WH]OLN�� TDQXQDX\÷XQ� RODUDT� GDKD� \�NVԥNGLU� Yԥ� ԥKDOLQLQ� \DúOÕ� WԥEԥTԥVLQLQ� ����
������DUDVÕQGD�Gԥ\LúLU��ԤGԥEL\\DWGD�YHULOԥQ�PԥOXPDWODUD�J|Uԥ��\DúGDQ�DVÕOÕ�RODUDT�4*6�QXQ�WH]OL\LQGԥ�
ԥKԥPL\\ԥWOL�IԥUTOԥU�P�úDKLGԥ�HGLOLU��%HOԥ�NL��������\Dú�DUDVÕQGD�4*6�����TDGÕQODUGD�Yԥ�����NLúLOԥUGԥ�
P�úDKLGԥ�HGLOLU��KDOEXNL����\DúGDQ�\X[DUÕ�LQVDQODUGD�EX�WH]OLN�[H\OL�DUWÕU�Yԥ�P�[WԥOLI�|ONԥOԥUGԥ��������
WԥúNLO�HGLU�>���@�

<DúOÕ� SDVL\HQWOԥUGԥ� 4*6�QXQ� P�K�P� DPLOOԥULQGԥQ� ELUL� PH\ERP� Yԥ]LOԥULQLQ� GLVIXQNVL\DVÕGÕU��
ԤGԥEL\\DWGDQ�ԥOGԥ�HGLOԥQ�PԥOXPDWODUD�ԥVDVԥQ��[URQLNL�EOHIDULWLQ�DúNDU�HGLOPԥ�WH]OL\L�\DúODQGÕTFD�[H\OL�DUWÕU��
+ԥP�Gԥ�NDWDUDNWD�GLDTQR]X�TR\XODQ�������\DúOÕ�SDVL\HQWOԥUGԥ�[URQLNL�EOHIDULWLQ�WH]OL\L����������ԥ�oDWÕU�
>���@��'�Q\DGD�DUDGDQ�TDOGÕUÕODQ�NRUOX÷XQ�GDKD�WH]�WH]�WԥVDG�I�HGLOԥQ�VԥEԥEOԥULQGԥQ�ELUL�Gԥ�NDWDUDNWDGÕU��
h67�QLQ�PԥOXPDWODUÕQD�ԥVDVԥQ��RQXQ�[�VXVL�oԥNLVL�J|]�[ԥVWԥOLNOԥULQLQ��PXPL�VD\ÕQÕQ�����QL�WԥúNLO�HGLU��
%07�QLQ� WԥKOLOOԥULQԥ� ԥVDVԥQ�� �����FL� LOԥ� ���PLO\RQD� \D[ÕQ� ��� \DúOÕ� LQVDQGD� J|]� E�OOXUXQXQ�P�[WԥOLI�
LQWHQVLYOLN�GԥUԥFԥOL�EXODQPDVÕ�P�úDKLGԥ�HGLOԥFԥNGLU�>�@��6�EXW�HGLOPLúGLU�NL��|]�|]O�\�QGԥ�NDWDUDNWDQÕQ�
D÷ÕUODúPDPÕú�IDNRHPXOVL¿NDVL\DVÕ� WUDQ]LWRU�VLQGURP�\DUDQPDVÕQD�VԥEԥE�ROXU�Yԥ�\D�ԥYYԥOOGԥQ�P|YFXG�
RODQ�TXUX�J|]�[ԥVWԥOL\LQLQ�D÷ÕUODúPDVÕQD�úԥUDLW�\DUDGÕU�>����@��0�ԥOOLÀԥULQ�ԥNVԥUL\\ԥWL�ELOGLULU�NL��TXUX�
J|]�Q�WUDQ]LWRU�VLQGURPX�WԥTULEԥQ���D\D�\D[ÕQ�GDYDP�HGLU�

$QFDT�ԥPԥOL\\DWGDQ�VRQUDNÕ�4*6�Yԥ�RQXQOD�ԥODTԥGDU�RODUDT�Kԥ\DW�NH\¿\\ԥWLQLQ�DúD÷Õ�G�úPԥVL���
D\�oԥNLU�>�����@�

0ԥTVԥG� �� NDWDUDNWDQÕQ� FԥUUDKL� P�DOLFԥVLQGԥQ� ԥYYԥO� Yԥ� VRQUD� TXUX� J|]� VLQGURPXQXQ� WH]OL\LQL�
|\UԥQPԥN��KԥPoLQLQ�RQXQ�P�DOLFԥVLQLQ�H൵HNWLYOL\LQL�TL\PԥWOԥQGLUPԥNGLU��

0DWHULDO�Yԥ�PHWRGODU
.DWDUDNWDQÕQ�FԥUUDKL�\ROOD�P�DOLFԥVLQLQ��� ø2/�LPSODQWDVL\DVÕ� LOԥ� IDNRHPXOVL¿NDVL\DVÕQÕQ�Yԥ�����

SDVL\HQW� P�úDKLGԥ� ROXQPXúGXU�� 3DVL\HQWOԥU� WԥVDG�¿� UDQGRPL]DVL\D� PHWRGX� LOԥ� �� P�TD\LVԥ� TUXSXQD�
E|O�QP�úOԥU�

7ԥGTLTDW�TUXSX��,�TUXS�����SDVL\HQWGԥQ�����J|]GԥQ��LEDUԥW�ROPXúGXU��%XQODUGDQ����X�NLúL�Yԥ������
TDGÕQ��P�YD¿T�RODUDT��������Yԥ��������3DVL\HQWOԥULQ�RUWD�\Dú�KԥGGL�±�������������\Dú��WԥúNLO�HWPLúGLU��
%X�TUXSGD�ԥPԥOL\\DWGDQ�VRQUDNÕ�VWDQGDUW�PHGLNDPHQWR]�P�DOLFԥ�LOԥ�ELUJԥ��ԥPԥOL\\DWGDQ�ԥYYԥO�Yԥ�VRQUD�
\DQDúÕ�JHGԥQ�TXUX�J|]�VLQGURPXQXQ�Wԥ]DK�U�GԥUԥFԥVLQGԥQ��R�F�POԥGԥQ�J|]�VԥWKL�Yԥ�PH\ERP�Yԥ]LOԥULQLQ�
Yԥ]L\\ԥWLQGԥQ�DVÕOÕ�RODUDT��P�DOLFԥ�Gԥ�DSDUÕOPÕúGÕU��<�QJ�O�TXUX�J|]�VLQGURPX�]DPDQÕ�VHoLPԥ�J|Uԥ�ELU�
J|]\DúÕ�ԥYԥ]HGLFL�SUHSDUDW�Wԥ\LQ�HGLOPLúGLU��.DWLRQRUP��)UDQVD���/LSLWHDU�Yԥ�2NXWLDU]��$OPDQL\D��

*�FO��TXUX�J|]�VLQGURPX�]DPDQÕ�LNL�SUHSDUDW�NRPELQDVL\DVÕ�Wԥ\LQ�HGLOPLúGLU��.DWLRQRUP�Yԥ�2NX�
WLDU]��� [URQLNL� EOHIDULW� Yԥ� PH\ERP� Yԥ]LOԥULQLQ� GLVIXQNVL\DVÕ� ELUOLNGԥ� P�úDKLGԥ� HGLOGL\L� KDOODUGD� J|]�
TDSDTODUÕQÕQ�FLGGL�JLJL\HQDVÕ��ԥPԥOL\\DWGDQ���J�Q�ԥYYԥO�GD\DQGÕUPDT�úԥUWL�LOԥ���D\�ԥU]LQGԥ�J�QGԥ���GԥIԥ�
J|]�TDSDTODUÕQD�TÕ]GÕUÕFÕ�NRPSUHVOԥU�Yԥ�\D�[�VXVL�TÕ]GÕUÕFÕ�PDVNDODU�LVWLIDGԥ�HWPԥN�W|YVL\ԥ�ROXQPXúGXU��

*|]�TDSDTODUÕ�LOԥ�ED÷OÕ�J|VWԥULú�ROGXTGD�ԥPԥOL\\DW�|QFԥVL��ԥPԥOL\\DW�]DPDQÕ�Yԥ�ԥPԥOL\\DWGDQ�VRQUD�
VLVWHPOL�P�DOLFԥ�NXUVX�DSDUÕOPÕúGÕU��PLQLPXP�����KԥIWԥ�ԥYYԥO���'RNVLVLNOLQ��$OPDQL\D�����PT�VXWND��
EX�NXUV�J|]�TDSDTODUÕ�Yԥ�PH\ERP�Yԥ]LOԥULQLQ�Yԥ]L\\ԥWLQLQ�\D[úÕODúGÕUÕOPDVÕ�PԥTVԥGLOԥ� Wԥ\LQ�HGLOPLú��
GDYDPL\\ԥWL�IԥUGL�RODUDT�P�ԥ\\ԥQ�ROXQPXúGXU�
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4XUX�J|]�VLQGURPXQXQ�TDEDUÕT�úԥNLOGԥ�Wԥ]DK�U�HWGL\L�KDOODUGD��[URQLNL�EOHIDULW�P|YFXG�ROGXTGD�
\X[DUÕGD�J|VWԥULOԥQ�WԥGELUOԥUԥ�ԥODYԥ�RODUDT��ԥPԥOL\\DWGDQ�ԥQ�D]Õ�����D\�ԥYYԥO�VXWNDGD���GԥIԥ�LOWLKDE�ԥOH\KLQԥ�
Yԥ�LPPXQRPRGXOԥHGLFL�WԥVLUԥ�PDOLN��5HVWDVLV��$%ù��±�DNWLY�PDGGԥ�VLNORVSRULQ�±�SUHSDUDWÕQÕQ�\HUOL�WԥWELTL�
Wԥ\LQ�HGLOPLúGLU��=ԥUXUԥW�\DUDQGÕTGD�ԥPԥOL\\DWGDQ���KԥIWԥ�VRQUD�LQVWLOO\DVL\D�EԥUSD�HGLOPLúGLU��Q|YEԥWL�
NXUVXQ� GDYDPL\\ԥWL� IԥUGL� RODUDT� VHoLOPLúGLU�� +ԥPoLQLQ� J|]\DúÕ� \ROODUÕQÕQ� REWXUDWRUODUÕQGDQ� LVWLIDGԥ�
HGLOPԥVL� W|YVL\ԥ� ROXQPXúGXU�� EX� ]DPDQ� VRUXOPD\DQ� REVWXUDWRUODUD� �VW�QO�N� YHULOPLúGLU�� ԤPԥOL\\DWD�
TԥGԥU�J|VWԥULú�ROGXTGD�UHSDUDQWODU��.RUQHUHJHO��%HUOLQ��$OPDQL\D���Wԥ\LQ�HGLOPLúGLU��ԥPԥOL\\DWGDQ�VRQUD�
LVԥ�EXQGDQ�,�TUXS�SDVL\HQWOԥULQLQ�KDPÕVÕQD�Wԥ\LQ�ROXQPXúGLU��

0�TD\LVԥ�TUXSX��,,�TUXS�����SDVL\HQWGԥQ�����J|]GԥQ��LEDUԥW�ROPXúGXU��ø2/�LPSODQWDVL\DVÕ�LOԥ�ND�
WDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕQGDQ�VRQUD�RQODUD�VWDQGDUW�PHGLNDPHQWR]�P�DOLFԥ� Wԥ\LQ�HWPLúOԥU��EXQD�
2IWDNYLNV��'9ʋ�����������16$ø'��$YVWUL\D���TH\UL�VWHURLG�LOWLKDE�ԥOH\KLQԥ�YDVLWԥOԥU���'HNVDPHWD]RQ�
�8NUD\QD��Yԥ�\D�)O�NRQ��0LQVN��GD[LO�HGLOPLúGLU��4UXSGD������������NLúL�������������TDGÕQ�ROPXúGXU��
2QODUÕQ�RUWD�\DúODUÕ�������������\Dú��K�GXGXQGD�ROPXúGXU�

$QDPQH]� WRSOD\DUNԥQ� ԥQԥQԥYL� EԥQGOԥUOԥ� \DQDúÕ�� SDVL\HQWOԥUGԥ� TXUX� J|]� �o�Q� [DUDNWHULN� RODQ�
VXE\HNWLY� VLPSWRPODUÕQ�P|YFXGOX÷XQX�� KԥPoLQLQ� EXQODUÕQ� Qԥ� YD[W� \DUDQGÕ÷ÕQÕ�P�ԥ\\ԥQ� HWPԥN��o�Q�
DSDUÕODQ�VRU÷XODUD�[�VXVL�GLTTԥW�\HWLULOPLúGLU��GDLPL�LVWLIDGԥ�HGLOԥQ�RIWDOPRORML�SUHSDUDWODUÕQ�ROXE�ROPDGÕ÷Õ�
GԥTLTOԥúGLULOPLúGLU��4XUX�J|]�[ԥVWԥOL\LQL�J|VWԥUԥQ�VXE\HNWLY�úLND\ԥWOԥULQ�P|YFXGOX÷XQX�P�ԥ\\ԥQ�HWPԥN�
�o�Q�2FXODU� 6XUIDFH�'LVHDVH� ,QGH[� �26',�� VRU÷XVX� ԥVDV� J|W�U�OP�úG�U�� VRU÷X� �� KLVVԥGԥQ� LEDUԥWGLU��
J|UPԥ�LOԥ�ED÷OÕ�VLPSWRPODU��J|]�VLPSWRPODUÕ�Yԥ�ԥWUDI�P�KLWOԥ�ED÷OÕ�VLPSWRPODU��

%�W�Q�SDVL\HQWOԥU�ԥPԥOL\\DWGDQ�ԥYYԥO�Yԥ�VRQUD�WDP�RIWDOPRORML�P�D\LQԥGԥQ�NHoLULOPLú��KԥPoLQLQ�
TXUX� J|]� VLQGURPXQXQ� Wԥ]DK�U� GԥUԥFԥVLQL� RE\HNWLY� P�ԥ\\ԥQ� HWPԥ\ԥ� Yԥ� TL\PԥWOԥQGLUPԥ\ԥ� LPNDQ�
YHUԥQ� WHVWOԥU� HGLOPLúGLU�� J|]\DúÕ� PHQLVNLQLQ� K�QG�UO�\�� |Oo�OP�ú�� PH\ERP� Yԥ]LOԥULQLQ� Yԥ]L\\ԥWLQLQ�
GLDTQR]ODúGÕUÕOPDVÕ�LOԥ�J|]�VԥWKLQLQ�Yԥ�J|]�TDSDTODUÕ�NԥQDUODUÕQÕQ�KԥUWԥUԥÀL�P�D\LQԥVL�DSDUÕOPÕú��ùLUPHU�
WHVWL�HGLOPLú��J|]\DúÕ�SԥUGԥVLQLQ�FÕUÕOPD�YD[WÕ�P�ԥ\\ԥQOԥúGLULOPLúGLU��1RUQ�VÕQD÷Õ���

%X\QX]�WԥEԥTԥGԥ�HSLWHOLDO�GHIHNWOԥULQ�ROXE�ROPDPDVÕ�RQXQ�VԥWKLQLQ�2[IRUG�úNDODVÕQD�ԥVDVԥQ�À�RUHV�
VHLQOԥ�ER\DQPD�VDKԥVL�Yԥ�LQWHQVLYOL\LQԥ�J|Uԥ�P�ԥ\\ԥQ�HGLOPLúGLU��EX�úNDOD�����EDOOD�TL\PԥWOԥQGLUPԥ\L�
Qԥ]ԥUGԥ� WXWXU��+ԥU� ELU� KDOGD�NDWDUDNWDQÕQ� FԥUUDKL� \ROOD�P�DOLFԥVL� VWDQGDUW�PHWRGLND� LOԥ� ����PP�NԥVLN�
YDVLWԥVLOԥ��D÷ÕUODúPDVÕ]�DSDUÕOPÕú��PRQRIRNDO�KLGURIRE��$FU\VRI�,4��$OFRQ��7HFQLV��-RKQVRQ�	�-RKQVRQ��
Yԥ� KLGUR¿O� �(\HFU\O�� %LRWHFK�� LQWUDRNXO\DU� OLQ]DODU� LPSODQW� HGLOPLúGLU��0ԥTVԥGLQ� UHIUDNVL\DVÕ� KԥU� ELU�
NRQNUHW�KDOGD�IԥUGL�P�ԥ\\ԥQ�HGLOPLúGLU��HPPRWURSL\D�Yԥ�\D�]ԥLI�GԥUԥFԥOL�PLRSL\D���0�úDKLGԥ�G|YU������
D\�GDYDP�HWPLúGLU�

ùԥN����.DWDUDNWDQÕQ�Q|Y�Qԥ�J|Uԥ�SD\ODQPDVÕ
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7ԥGTLTDWÕQ�QԥWLFԥOԥULQLQ�VWDWLVWLN�HPDOÕ�©6WDWLVWLFD���ª��6WDW6RIW�,QF���$%ù��Yԥ�:LQGRZV�����o�Q�
0LFURVRIW�([FHO������062�VWDWLVWLN�SDNHWOԥULQGԥQ�LVWLIDGԥ�HWPԥNOԥ�\HULQԥ�\HWLULOPLúGLU��0ԥOXPDWODUÕQ�
DQDOL]L� Yԥ� IԥUTOԥULQ� G�U�VWO�\�Q�Q� TL\PԥWOԥQGLULOPԥVL� �o�Q� SDUDPHWULN� Yԥ� TH\UL�SDUDPHWULN� VWDWLVWLND�
PHWRGODUÕQGDQ�LVWLIDGԥ�HGLOPLúGLU��6W\XGHQW��W���0DQQ�8LWQL��8��9LONRNVRQ��7��PH\DUÕ��X\÷XQOXT�PH\DUÕ�
�Ȥ����7ԥGTLTDWÕQ�QԥWLFԥOԥULQLQ�G�U�VWO�\��WԥVGLTOԥQPLú��VԥKYVL]�SURTQR]�����GԥQ��S�������D]�ROPDGÕ÷Õ�
KDOGD��J|VWԥULFLOԥU�DUDVÕQGDNÕ�IԥUTOԥU�ԥKԥPL\\ԥWOL�KHVDE�HGLOPLúGLU�

$OÕQDQ�QԥWLFԥOԥU�Yԥ�RQODUÕQ�P�]DNLUԥVL
+ԥU�LNL�TUXSGD�SDVL\HQWOԥULQ�ԥNVԥUL\\ԥWL�������\Dú�DUDVÕQGD�ROPXúGXU��,�TUXSGD��������,,�TUXSGD�

�������+ԥPoLQLQ� DNWLY� ԥPԥN� TDELOL\\ԥWOL� SDVL\HQWOԥULQ� Gԥ� VD\� J|VWԥULFLVL� ԥKԥPL\\ԥWOLGLU�� ������ \Dú��
������WԥúNLO�HGԥQ�EX�J|VWԥULFL��PXPLOLNGԥ�SUREOHPLQ�\�NVԥN�VRVLDO�ԥKԥPL\\ԥW�GDúÕGÕ÷ÕQÕ� WԥVGLT�HGLU��
.DWDUDNWDQÕQ�Q|Y�Qԥ�J|Uԥ�SD\ODQPDVÕ�úԥNLO���Gԥ�J|VWԥULOPLúGLU�

<DúD�J|Uԥ�NDWDUDNWD�[ԥVWԥOL\L�RODQ�SDVL\HQWOԥULQ�ԥNVԥUL\\ԥWLQGԥ���������\HWLúPLú�NDWDUDNWD�P|YFXG�
LGL�� ������ [ԥVWԥ\ԥ� \HWLúPԥPLú� NDWDUDNWD� GLDTQR]X� TR\XOPXúGXU�� +DOEXNL� NDWDUDNWDQÕQ� EDúODQ÷ÕFÕ�
SDVL\HQWOԥULQ�\DOQÕ]�������Gԥ�P�ԥ\\ԥQ�HGLOPLúGLU��3DVL\HQWOԥUGԥ�UHIUDNVL\DQÕQ�P�D\LQԥVLQLQ�QԥWLFԥOԥUL�
FԥGYԥO���Gԥ�YHULOPLúGLU�

&ԥGYԥOGԥNL�PԥOXPDWODUGDQ�J|U�QG�\��NLPL��SDVL\HQWOԥU�J|VWԥULFLOԥULQ�ԥODPԥWOԥULQԥ�J|Uԥ�P�TD\LVԥ�
ROXQPXúGXU��3DVL\HQWOԥULQ�ԥNVԥUL\\ԥWL�PԥTVԥGLQ�UHIUDNVL\DVÕ�TLVPLQGԥ�]ԥLI�GԥUԥFԥOL�PLRSL\DQÕ�VHoPLúGLU��

*|]�VԥWKL�Yԥ�J|]�TDSDTODUÕQÕQ�P�D\LQԥVLQLQ�QԥWLFԥOԥUL�������Gԥ�PH\ERP�Yԥ]LOԥULQLQ�GLVIXQNVL\DVÕQÕQ�
P�[WԥOLI�GԥUԥFԥOL� Wԥ]DK�U�IRUPDODUÕQÕ�P�ԥ\\ԥQ�HWPԥ\ԥ�LPNDQ�YHUPLúGLU��ԤPԥOL\\DWGDQ�ԥYYԥO�DSDUÕODQ�
ùLUPHU� WHVWLQLQ� QԥWLFԥOԥUL� J|U�Q�U� NL�� SDVL\HQWOԥULQ� ������Gԥ� J|]\DúÕ� VLQWH]LQLQ� |QFԥNL� J|VWԥULFLVLQLQ�
D]DOPDVÕ�P�úDKLGԥ�ROXQXU��úԥN������

&ԥGYԥO���
+ԥU�LNL�TUXSGD�ԥPԥOL\\DWGDQ�ԥYYԥO�SDVL\HQWOԥUGԥ�UHIUDNVL\DQÕQ�

P�D\LQԥVLQLQ�QԥWLFԥOԥUL

3DUDPHWULQ�DGÕ %�W�Q�SDVL\HQW�OԥU�
�Q ����

7ԥGTLTDW�TUXSX�
�Q ���

0�TD\LVԥ�TUXSX�
�Q ��� 6WDWLVWLN�TL\PԥW

6IHULN�HNYLYDOHQW��' ±������������� ±������������ ±����������� W ����� 
S �����

6LOLQGULN�NRPSRQHQW��' ����������� ����������� ����������� W ����� 
S �����

%X\QX]�TLúDQÕQ�PԥUNԥ]L�
TDOÕQOÕ÷Õ��PNP �������� �������� �������� W ����� 

S �����

0ԥTVԥGLQ�UHIUDNVL\DVÕ��' ±������������ ±������������ ±����������� W ����� 
S �����

ùԥN�����ԤPԥOL\\DWGDQ�ԥYYԥO�ùLUPHU�WHVWLQLQ�QԥWLFԥOԥUL
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ԤPԥOL\\DWD�TԥGԥU�RUWD�Yԥ�D÷ÕU�GԥUԥFԥOL�TXUX�J|]�[ԥVWԥOL\L�GLDTQR]X�TR\XOPXú�SDVL\HQWOԥULQ�QԥWL�
FԥOԥULQLQ� WԥKOLOL� J|VWԥUPLúGLU� NL�� ԥPԥOL\\DWGDQ� ELU� D\� VRQUD� [ԥVWԥOL\L� D÷ÕU� GԥUԥFԥOL� RODQ� SDVL\HQWOԥULQ�
KDPÕVÕQGD�� RUWD� GԥUԥFԥOL� SDVL\HQWOԥULQ� LVԥ� ������Gԥ� PH\ERP� Yԥ]LOԥULQLQ� GLVIXQNVL\DVÕ� IRQXQGD� J|]�
TXUXOX÷X�LOԥ�ED÷OÕ�RODQ�GLVNRPIRUWGDQ�VXE\HNWLY�Yԥ�NOLQLN�úLND\ԥWOԥULQ�[H\OL�DUWPDVÕ�P�úDKLGԥ�HGLOPLúGLU��

.RPSOHNV�P�DOLFԥ�DODQ�Yԥ�ԥPԥOL\\DWD�TԥGԥU�Yԥ�RQGDQ�VRQUD�UHVWDVLV�SUHSDUDWÕ� LOԥ�NXUV�NHoPLú�,�
TUXS�SDVL\HQWOԥULQGԥ�EX�úLND\ԥWOԥU�GDKD�V�UԥWOԥ�D]DOPÕú�Yԥ�ԥPԥOL\\DWGDQ��o�D\�VRQUD�EDúODQ÷ÕF�VԥYL\\ԥ\ԥ�
oDWPÕú�Yԥ�\D�������\D[úÕODúPÕúGÕU��KDOEXNL�Qԥ]DUԥW�TUXSXQGD�EHOԥ�SDVL\HQW��������S�������WԥúNLO�HWPLúGLU��
3UHSDUDWD�TDUúÕ�\�NVԥN�KԥVVDVOÕT�Yԥ�\D�ԥODYԥ�WԥVLUOԥU�P�úDKLGԥ�HGLOPԥPLúGLU�

ԤPԥOL\\DWD�TԥGԥU�J|]\DúÕ�SԥUGԥVLQLQ�\ÕUWÕOPD�YD[WÕ����������������VDQL\ԥ�WԥúNLO�HGLUGL��TUXSODU�DUD�
VÕQGD�IԥUT�DúNDU�HGLOPԥPLúGLU��$QFDT�NDWDUDNWDQÕQ�FԥUUDKL�P�DOLFԥVLQGԥQ�VRQUD�E�W|YO�NGԥ�SDVL\HQWOԥUGԥ�
J|]\DúÕ�SԥUGԥVLQLQ�\ÕUWÕOPD�YD[WÕQÕQ�VWDWLVWLN�RODUDT�D]DOPDVÕ�P�úDKLGԥ�HGLOPLúGLU��KԥWWD�ԥPԥOL\\DWGDQ��o�
D\�VRQUD�GD�EX��ԥYYԥONL�VԥYL\\ԥ\ԥ�TԥGԥU�EԥUSD�ROXQPDPÕúGÕU�

ԤPԥOL\\DWGDQ�VRQUDNÕ�P�úDKLGԥ�G|YU��ԥU]LQGԥ�WԥGTLTDW�Yԥ�Qԥ]DUԥW�TUXSODUÕ�SDVL\HQWOԥULQGԥ�1RUQ�
VÕQD÷ÕQÕQ�|Oo�OԥULQGԥ�VWDWLVWLN�G�U�VW�IԥUTOԥU�DúNDU�HGLOPLúGLU��%LU�D\�VRQUD�,�TUXSGD�J|VWԥULFLOԥU����������
����� VDQL\ԥ�Yԥ����� ���������� VDQL\ԥ� �S�������ROPXúGXU��ԤPԥOL\\DWGDQ��o�D\�VRQUD�J|VWԥULFLQLQ�|Oo�V��
��FL�TUXSGD�ԥPԥOL\\DWD�TԥGԥUNL�VԥYL\\ԥ\ԥ�oDWPÕúGÕU��DQFDT���FL�TUXSGD�[H\OL�DúD÷Õ��S�������RODUDT�TDO�
PÕúGÕU����������������VDQL\ԥ�Yԥ�P�YD¿T�RODUDT���������������VDQL\ԥ��úԥN�����

ùԥN�����0�úDKLGԥ�G|YU��ԥU]LQGԥ���FL�Yԥ���FL�TUXS�SDVL\HQWOԥUGԥ�J|]\DúÕ�
SԥUGԥVLQLQ�\ÕUWÕOPD�YD[WÕ��1RUQ�VÕQD÷Õ�

ԤPԥOL\\DWGDQ� ELU� D\� VRQUD� VRU÷XQXQ� QԥWLFԥOԥULQԥ� J|Uԥ� ������ TXUX� J|]� VLQGURPX� P�ԥ\\ԥQ�
HGLOPLúGLU��ԤPԥOL\\DWGDQ��o�D\�VRQUD�TXUX�J|]�WH]OL\L�������WԥúNLO�HWPLúGLU��%X�]DPDQ�ԥPԥOL\\DWGDQ��o�
D\�VRQUD�TXUX�J|]�Wԥ]DK�U�Q�Q�GԥUԥFԥVL�ԥYYԥONL�VԥYL\\ԥVLQԥ�TD\ÕWPÕú�Yԥ�\D�,�TUXSGD�SDVL\HQWOԥULQ�������
Gԥ�\D[�úÕODúPÕúGÕU��KDOEXNL���FL�TUXSGD�EX�J|VWԥULFL��������S�������WԥúNLO�HWPLúGLU��

.DWDUDNWDQÕQ� FԥUUDKL� P�DOLFԥVLQLQ� IXQNVLRQDO� QԥWLFԥOԥUL�� PԥK]� Qԥ]ԥUGԥ� WXWXODQ� PԥTVԥGLQ�
UHIUDNVL\DVÕQÕQ� QDLOL\\ԥWOԥUL� \�NVԥN� �� ������ ROPXúGXU�� %XUDGD� TUXSODU� DUDVÕQGDNÕ� IԥUTOԥU� P�ԥ\\ԥQ�
HGLOPLúGLU����FL�TUXSGD�PԥTVԥG�UHIUDNVL\DVÕQD�G�úPԥPԥN�|Oo�V�������WԥúNLO�HWPLúGLU��KDOEXNL�Qԥ]DUԥW�
TUXSXQGD�������ROPXúGXU�

.DWDUDNWDQÕQ� FԥUUDKL� P�DOLFԥVLQԥ� J|VWԥULúL� RODQ� SDVL\HQWOԥUGԥ� TXUX� J|]� SUREOHPLQLQ� DNWXDOOÕ÷Õ�
\�NVԥNGLU��EXQX�EX�WԥGTLTDW�LúLQGԥ�SDVL\HQWOԥUGԥ�TXUX�J|]�[ԥVWԥOL\LQLQ�P�ԥ\\ԥQ�HGLOPԥ�WH]OL\L���������
WԥVGLT�HGLU��

%X� ]DPDQ� ������ PH\ERP� Yԥ]LOԥULQLQ� GLVIXQNVL\DVÕ�� ������ J|]\DúÕ� VLQWH]LQLQ� D]DOPDVÕ� DúNDU�
HGLOPLúGLU��7ԥGTLTDWÕQ�QԥWLFԥOԥUL�ԥGԥEL\\DWGDQ�DOÕQDQ�EHOԥ�ELU�PԥOXPDWD�X\÷XQ�JԥOLU�NL��J|]�Q�|Q�NԥVL\LQԥ�
FԥUUDKL�P�GD[LOԥ��[�VXVԥQ�Gԥ�NDWDUDNWDQÕQ�DUDGDQ�TDOGÕUÕOPDVÕ�X]XQ�P�GGԥW�PH\ERP�Yԥ]LOԥULQLQ�Yԥ]L\\ԥWLQLQ�
SLVOԥúPԥVLQԥ�Yԥ�TXUX�J|]�ԥODPԥWOԥULQLQ�Yԥ�J|]Gԥ�GLVNRPIRUWXQ�D÷ÕUODúPDVÕQD�VԥEԥE�ROXU�>��������@�
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%HOԥ�ELU�IDNW�GD�P�K�PG�U�NL��SDVL\HQWOԥULQ�ELU�KLVVԥVL�ԥPԥOL\\DWD�TԥGԥU�TXUX�J|]�Q�P|YFXGOX÷XQX�
ELOPLU� Yԥ� EXQD� FLGGL� ԥKԥPL\\ԥW� YHUPLU�� KDOEXNL� ԥPԥOL\\DWGDQ� VRQUD� X]XQ� P�GGԥW� EHOԥ� KDOODUGD�
GLVNRPIRUWGDQ�úLND\ԥW�TDOÕU�Yԥ�P�DOLFԥQLQ�QԥWLFԥOԥULQGԥQ�QDUD]ÕOÕ÷D��Kԥ\DW�NH\¿\\ԥWLQLQ�Yԥ�J|UPԥQLQ�
UHDELOLWDVL\D�VԥYL\\ԥVLQLQ�DúD÷Õ�G�úPԥVLQԥ�VԥEԥE�ROXU��ԤPԥOL\\DWGDQ�ELU�D\�VRQUD�SDVL\HQWOԥULQ�������ԥ�
TXUX�J|]�VLQGURPX�GLDTQR]X�TR\XOPXúGXU��

<HNXQ�
%HOԥOLNOԥ��ԥPԥOL\\DWD�TԥGԥU�TXUX�J|]�VLQGURPXQXQ�GԥTLT�GLDTQRVWLNDVÕ�Yԥ�J|]�TDSDTODUÕQD�FLGGL�

TXOOXT�� J|]\DúÕ� ԥYԥ]Oԥ\LFL� WHUDSL\DVÕQGDQ� LVWLIDGԥ�� KԥPoLQLQ� J|VWԥULúOԥU� ROGXTGD�5HVWDVLV� SUHSDUDWÕQÕQ�
Wԥ\LQ�ROXQPDVÕQGDQ�LEDUԥW�NRPSOHNV�P�DOLFԥ�DSDUÕOPDVÕ�,�TUXS�SDVL\HQWOԥULQGԥ�GDKD�\D[úÕ�QԥWLFԥOԥU�ԥOGԥ�
HWPԥ\ԥ�LPNDQ�YHUPLúGLU�

Ԥ'Ԥ%ø<<$7�

��� *RPHV�-�$�3���$]DU�'�7���%DXGRXLQ�&��HW�DO��7)26�'(:6�,,�LDWURJHQLF�UHSRUW����2FXO��6XUI���
������Y�����S���������

��� &UDLJ�-�3��1HOVRQ�-�'���$]DU�'�7��HW�DO��7)26�'(:6�,,�5HSRUW�([HFXWLYH�6XPPDU\����7KH�
2FXODU�6XUIDFH��������KWWS���G[�GRL�RUJ���������M�MWRV������������

��� Ȼɪɠɟɫɤɢɣ� ȼ�ȼ��� ȿɝɨɪɨɜɚ� Ƚ�Ȼ��� ȿɝɨɪɨɜ� ȿ�Ⱥ�� ɋɢɧɞɪɨɦ� ©ɫɭɯɨɝɨ� ɝɥɚɡɚª� ɢ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɝɥɚɡɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��ɤɥɢɧɢɤɚ��ɞɢɚɝɧɨɫɬɢɤɚ��ɥɟɱɟɧɢɟ��Ɇ���ȽɗɈɌȺɊ�Ɇɟɞɢɚ������������ɫ��

��� 0HVVPHU�(�0��7KH�SDWKRSK\VLRORJ\��GLDJQRVLV��DQG�WUHDWPHQW�RI�GU\�H\H�GLVHDVH����'WVFK��
$U]WHEO��,QW���������Y�����1��������S��������

��� 1LFKROV�.�.���%URQ�$�-���.RUE�'�5��HW�DO��7KH�LQWHUQDWLRQDO�ZRUNVKRS�RQ�PHLERPLDQ�JODQG�
G\VIXQFWLRQ��H[HFXWLYH�VXPPDU\����,QYHVW��2SKWKDOPRO��9LV��6FL���������Y�����S������������
GRL�KWWSV���GRL�RUJ���������LRYV��������I

��� &KDGYD�3���*ROGKDUGW�5���*DORU�$��0HLERPLDQ�JODQG�GLVHDVH��WKH�UROH�RI�JODQG�G\VIXQFWLRQ�LQ�
GU\�H\H�GLVHDVH����2SKWKDOPRORJ\��������Y�������6���S�6��±6���

��� 6DEHWL�6���.KHLUNKDK�$���<LQ�-��HW�DO��0DQDJHPHQW�RI�PHLERPLDQ�JODQG�G\VIXQFWLRQ��D�UHYLH����
6XUY��2SKWKDOPRO���������Y��������S���������

��� /HH�&�0���$IVKDUL�1�$��7KH�JOREDO�VWDWH�RI�FDWDUDFW�EOLQGQHVV� ���&XUU��2SLQ��2SKWKDOPRO���
������Y���������S���±����

��� .DWR�.���0L\DNH�.���+LUDQR�.��HW�DO��0DQDJHPHQW�RI�SRVWRSHUDWLYH�LQÀDPPDWLRQ�DQG�GU\�H\H�
DIWHU�FDWDUDFW�VXUJHU\����&RUQHD��������Y��������S�6��±6���

���� $IVKDUNKDPVHK�1���0RYDKHGDQ�$���0RWDKDUL�+��HW�DO��&DWDUDFW�VXUJHU\�LQ�SDWLHQWV�ZLWK�RFXODU�
VXUIDFH�GLVHDVH��DQ�XSGDWH�LQ�FOLQLFDO�GLDJQRVLV�DQG�WUHDWPHQW����6DXGL�-��2SKWKDOPRO���������
Y�����S����±����

���� (ONVQLV�(���/DFH� ,���/DJDQRYVND�*�� HW� DO��7HDU� RVPRODULW\� DIWHU� FDWDUDFW� VXUJHU\� ��� -��&XU��
2SKWKDOPRO���������Y�����S���±����

���� <X�<���+XD�+���:X�0���<X�<��HW�DO��(YDOXDWLRQ�RI�GU\�H\H�DIWHU�IHPWRVHFRQG�ODVHU±DVVLVWHG�
FDWDUDFW�VXUJHU\����-��&DWDUDFW�5HIUDFW��6XUJ���������Y�����S�����±������

���� <RRQ�'�<���.LP�-�+���-HRQ�+�6��HW�DO��(YDOXDWLRQ�RI�WKH�3URWHFWLYH�(൵HFW�RI�DQ�2SKWKDOPLF�
9LVFRVXUJLFDO�'HYLFH�RQ�WKH�2FXODU�6XUIDFH�LQ�'U\�(\H�3DWLHQWV�GXULQJ�&DWDUDFW�6XUJHU\����
.RUHDQ�-��2SKWKDOPRO���������Y��������S���������

���� 6DMQDQL�5���5DLD�6���*LEERQV�$��HW�DO��(SLGHPLRORJ\�RI�SHUVLVWHQW�SRVW�VXUJLFDO�SDLQ�PDQLIHVWLQJ�
DV�GU\�H\H�OLNH�V\PSWRPV�DIWHU�FDWDUDFW�VXUJHU\����&RUQHD��������Y���������S�����±�����
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