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0ԥTVԥG�±�P�[WԥOLI�PԥQúԥOL�RSWLN�QH\URSDWL\DODUGD�2.7�P�D\LQԥVLQLQ�GLDTQRVWLN�ԥKԥPL\\ԥWLQL�
TL\PԥWOԥQGLUPԥN�

0DWHULDO�Yԥ�PHWRGODU�
7ԥGTLTDWÕQ�ԥVDV�TUXSXQD�\DúODUÕ�������������������DUDVÕ�Gԥ\LúԥQ��J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�LOԥ����

SDVL\HQW�����J|]��GD[LO�ROXQPXúGXU��0�TD\LVԥOL�WԥKOLO�PԥTVԥGLOԥ�SDWRORJL\DVÕ�ROPD\DQ����JԥQF�����J|]��
NRQWURO�TUXSXQX�WԥúNLO�HWPLúGLU��%�W�Q�JԥQFOԥU��PXPL�RIWDOPRORML�P�D\LQԥ�LOԥ�\DQDúÕ�2.7�P�D\LQԥ\ԥ�
FԥOE�HGLOPLúGLU��2.7�P�D\LQԥ�ԥVDVÕQGD�J|UPԥ�VLQLUL�EDúÕ�Yԥ�WRU�TLúD�VLQLU�OLÀԥUL�TDWÕQÕQ�DQDOL]�SDUDPHWUOԥUL�
±�WRU�TLúD�VLQLU�OLÀԥUL�TDOÕQOÕ÷ÕQÕQ�RUWD�NԥPL\\ԥW�SDUDPHWUOԥUL��WRU�TLúD�VLQLU�OLÀԥUL�TDOÕQOÕ÷ÕQÕQ�\X[DUÕ��DúD÷Õ��
QD]DO�Yԥ�WHPSRUDO�NYDGUDQWODU��]Uԥ�NԥPL\\\ԥW�J|VWԥULFLOԥUL��TDQTOLRQ�K�FH\Uԥ�TDWÕQÕQ�DQDOL]�SDUDPHWUOԥUL�
±� TDQTOLRQ�K�FH\Uԥ�TDWÕ���GD[LOL� SOHNVLIRUP� OD\�TDOÕQOÕ÷ÕQÕ� J|VWԥUԥQ�NԥPL\\ԥW� J|VWԥULFLOԥUL��PDNXO\DU�
]RQDGD�WRU�TLúD�TDOÕQOÕ÷ÕQÕQ�DQDOL]�SDUDPHWUOԥUL�WԥGTLT�HGLOPLúGLU�

1ԥWLFԥ
2.7�SDUDPHWUOԥULQLQ�P�TD\LVԥOL�WԥKOLOLQԥ�ԥVDVԥQ�WRU�TLúDQÕQ�VLQLU�OLÀԥUL�TDWÕ�Yԥ�TDQTOLRQ�K�FH\Uԥ�

TDWÕ�LOԥ�GD[LOL�SOHNVLIRUP�OD\Õ�DUDVÕQGDNÕ�TDOÕQOÕT�J|VWԥULFLOԥUL��HOԥFԥGԥ�WRU�TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷ÕQÕQ�
RUWD�KԥFP�J|VWԥULFLOԥUL�QRUPDO�TUXSGDQ�NԥVNLQ�IԥUTOԥQPLúGLU��S����������7RU�TLúD�VLQLU�OLÀԥUL�TDOÕQOÕ÷ÕQÕQ�
NYDGUDWODU��]Uԥ�NԥPL\\ԥW�J|VWԥULFLVLQLQ�DúD÷Õ�Gԥ\ԥUOԥUL�WHPSRUDO�Yԥ�QD]DOGD�P�úDKLGԥ�ROXQVDGD�NRQWURO�
TUXSOD�P�TD\LVԥGԥ�\X[DUÕ��QD]DO�Yԥ�DúD÷Õ�NYDGUDWODUGD�VWDWLVWLN�RODUDT�GDKD�ԥKԥPL\ԥWOL�IԥUTOԥQPLúGLU��7RU�
TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷Õ�TUXSODU�DUDVÕQGD�VWDWLVWLN�IԥUTOԥQPԥVԥGԥ��KԥFP�J|VWԥLFLOԥUL�NԥVNLQ�IԥUTOԥQPLúGLU�
�S����������

<HNXQ�
2.7�P�D\LQԥVL� J|UPԥ� VLQLUL� Yԥ� D൵HUHQW� J|UPԥ� \ROODUÕQÕQ� SDWRORJL\DVÕQGD�P�K�P� ԥKԥPL\\ԥWOL�

GLDTQRVWLN� YDVLWԥ� UROXQX� R\QDPDTOD� ELODYDVLWԥ� VLQLU� OLÀԥUL� Yԥ� TDQTOLRQ� KHFH\Uԥ� TDWÕQÕQ� NԥPL\\ԥW�
J|VWԥULFLOԥULQL� WԥKOLO� HWPԥ\ԥ� LPNDQ� YHULU�� %X� LVԥ� |]� Q|YEԥVLQGԥ� J|]�Q� IXQNVLRQO� TDELOL\\ԥWLQL�
TL\PԥWOԥQGLUPԥNGԥ�Yԥ�HOԥFԥGԥ�ELU�VÕUD�QH\URRIWDOPRORML�[ԥVWԥOLNOԥULQ�GLQDPLND�Yԥ�P�DOLFԥVL�ED[ÕPÕQGDQ�
2.7�P�D\LQԥQLQ�ԥYԥ]VL]�UROXQX�J|VWԥUPԥNGԥGLU�

 
$oDU�V|]OԥU��RSWLN�QH\URSDWL\D��J|UPΩ�VLQLUL��J|UPΩ�\ROODUÕ��2.7��51)/

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ƚɭɫɟɣɧɥɢ�ɋ�Ɏ���Ⱥɥɢɟɜ�ɏ�Ⱦ�

ɁɇȺɑȿɇɂȿ�ɈɉɌɂɑȿɋɄɈɃ�ɄɈȽȿɊȿɇɌɇɈɃ�ɌɈɆɈȽɊȺɎɂɂ�ȼ�ȾɂȺȽɇɈɋɌɂɄȿ�
ɈɉɌɂɑȿɋɄɂɏ�ɇȿɃɊɈɉȺɌɂɃ

ɊȿɁɘɆȿ

ɐɟɥɶ�±�ɨɰɟɧɢɬɶ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɈɄɌ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢ�ɨɩɬɢɱɟɫɤɢɯ�ɧɟɣɪɨɩɚɬɢɹɯ�
ɪɚɡɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ�
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Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɞɚɧɧɵɟ����ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ��ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ���������������ɫ�ɚɬɪɨɮɢɟɣ�

ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ��ɜɨɲɟɞɲɢɟ�ɜ�ɨɫɧɨɜɧɭɸ�ɝɪɭɩɩɭ��Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɞɥɹ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�
ɫɨɫɬɚɜɢɥɢ����ɡɞɨɪɨɜɵɯ�ɥɢɰ�����ɝɥɚɡ���ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɨɦɢɦɨ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɪɨɜɨɞɢɥɨɫɶ�ɈɄɌ�ɢɫɫɥɟɞɨɜɚɧɢɟ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɈɄɌ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɩɚɪɚɦɟɬɪɵ�
ɝɨɥɨɜɤɢ� ɡɪɢɬɟɥɶɧɨɝɨ� ɧɟɪɜɚ� ɢ� ɫɥɨɹ� ɧɟɪɜɧɵɯ� ɜɨɥɨɤɨɧ� ɫɟɬɱɚɬɤɢ�� ɫɪɟɞɧɢɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�
ɩɚɪɚɦɟɬɪɵ�ɬɨɥɳɢɧɵ�ɧɟɪɜɧɵɯ�ɜɨɥɨɤɨɧ�ɫɟɬɱɚɬɤɢ��ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɬɨɥɳɢɧɵ�ɧɟɪɜɧɵɯ�
ɜɨɥɨɤɨɧ�ɫɟɬɱɚɬɤɢ�ɜ�ɜɟɪɯɧɟɦ��ɧɢɠɧɟɦ��ɧɨɫɨɜɨɦ�ɢ�ɜɢɫɨɱɧɨɦ�ɤɜɚɞɪɚɧɬɚɯ��ɩɚɪɚɦɟɬɪɵ�ɚɧɚɥɢɡɚ�ɫɥɨɹ�
ɝɚɧɝɥɢɨɡɧɵɯ�ɤɥɟɬɨɤ�±�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɥɨɹ�ɝɚɧɝɥɢɨɡɧɵɯ�ɤɥɟɬɨɤ���ɬɨɥɳɢɧɵ�ɜɧɭɬɪɟɧɧɟɝɨ�
ɩɥɟɤɫɢɮɨɪɦɧɨɝɨ�ɫɥɨɹ��ɩɚɪɚɦɟɬɪɵ�ɚɧɚɥɢɡɚ�ɬɨɥɳɢɧɵ�ɫɟɬɱɚɬɤɢ�ɜ�ɦɚɤɭɥɹɪɧɨɣ�ɡɨɧɟ�

Ɋɟɡɭɥɶɬɚɬɵ
ɋɨɝɥɚɫɧɨ�ɫɪɚɜɧɢɬɟɥɶɧɨɦɭ�ɚɧɚɥɢɡɭ�ɩɚɪɚɦɟɬɪɨɜ�ɈɄɌ��ɬɨɥɳɢɧɚ�ɫɥɨɹ�ɧɟɪɜɧɵɯ�ɜɨɥɨɤɨɧ�ɫɟɬɱɚɬɤɢ��

ɬɨɥɳɢɧɚ�ɫɟɬɱɚɬɤɢ�ɦɟɠɞɭ�ɝɚɧɝɥɢɨɡɧɵɦɢ�ɤɥɟɬɤɚɦɢ�ɢ�ɜɧɭɬɪɟɧɧɢɦ�ɩɥɟɤɫɢɮɨɪɦɧɵɦ�ɫɥɨɟɦ��ɚ�ɬɚɤɠɟ�
ɫɪɟɞɧɢɣ� ɨɛɴɟɦ� ɰɟɧɬɪɚɥɶɧɨɣ� ɬɨɥɳɢɧɵ� ɫɟɬɱɚɬɤɢ� ɪɟɡɤɨ� ɨɬɥɢɱɚɥɢɫɶ� ɨɬ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɵ��S����������ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɛɨɥɶɲɟ�ɜɫɟɝɨ�ɧɚɛɥɸɞɚɥɢɫɶ�ɧɢɡɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɬɨɥɳɢɧɵ�
ɫɥɨɹ�ɜɨɥɨɤɨɧ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ�ɫɟɬɱɚɬɤɢ�ɜ�ɬɟɦɩɨɪɚɥɶɧɵɯ�ɢ�ɧɚɡɚɥɶɧɵɯ�ɤɜɚɞɪɚɧɬɚɯ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�� ɜ� ɜɟɪɯɧɟɦ�� ɧɚɡɚɥɶɧɨɦ� ɢ� ɧɢɠɧɟɦ� ɤɜɚɞɪɚɬɚɯ� ɩɨɤɚɡɚɬɟɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɪɚɡɥɢɱɚɥɢɫɶ��S����������

Ɂɚɤɥɸɱɟɧɢɟ
ɈɄɌ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɡɜɨɥɹɟɬ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�

ɧɟɪɜɧɵɯ� ɜɨɥɨɤɨɧ� ɢ� ɫɥɨɹ� ɝɚɧɝɥɢɨɡɧɵɯ� ɤɥɟɬɨɤ�� ɢɝɪɚɹ� ɜɚɠɧɭɸ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ� ɪɨɥɶ� ɩɪɢ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɚɬɨɥɨɝɢɢ� ɡɪɢɬɟɥɶɧɨɝɨ� ɧɟɪɜɚ� ɢ� ɚɮɮɟɪɟɧɬɧɵɯ� ɡɪɢɬɟɥɶɧɵɯ� ɩɭɬɟɣ�� ɗɬɨ�� ɜ� ɫɜɨɸ�
ɨɱɟɪɟɞɶ��ɩɨɤɚɡɵɜɚɟɬ�ɧɟɡɚɦɟɧɢɦɭɸ�ɪɨɥɶ�ɈɄɌ�ɜ�ɨɰɟɧɤɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ� ɝɥɚɡɚ�� ɚ�
ɬɚɤɠɟ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɞɢɧɚɦɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɪɹɞɚ�ɧɟɣɪɨɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɨɩɬɢɱɟɫɤɚɹ�ɧɟɣɪɨɩɚɬɢɹ��ɡɪɢɬɟɥɶɧɵɣ�ɧɟɪɜ��ɡɪɢɬɟɥɶɧɵɟ�ɩɭɬɢ��ɈɄɌ��51)/

.DVLPRY�(�0���+XVH\QOL�6�)���$OLHY�.K�'�

7+(�,03257$1&(�2)�237,&$/�&2+(5(1&(�7202*5$3+<�,1�7+(�',$*126,6�2)�
237,&�1(8523$7+,(6

6800$5<

3XUSRVH���WR�DVVHVV�WKH�GLDJQRVWLF�LPSRUWDQFH�RI�2&7�LQ�WKH�GLDJQRVLV�RI�GL൵HUHQW�RULJLQV�RI�RSWLF�
QHXURSDWKLHV��

0DWHULDO�DQG�PHWKRGV
7KH�GDWD�RI����SDWLHQWV�����H\HV��DJHG�������\HDUV���������������ZLWK�RSWLF�QHUYH�DWURSK\��LQFOXGHG�

LQ�WKH�PDLQ�JURXS��ZHUH�DQDO\]HG��)RU�FRPSDUDWLYH�DQDO\VLV��WKH�FRQWURO�JURXS�FRQVLVWHG�RI����KHDOWK\�
LQGLYLGXDOV�����H\HV���,Q�DGGLWLRQ�WR�IXOO�RSKWKDOPRORJLFDO�H[DPLQDWLRQV�DOO�SDWLHQWV�XQGHUZHQW�DQ�2&7�
VWXG\��2Q�WKH�EDVLV�RI�WKH�2&7�VWXG\�IROORZLQJ�SDUDPHWHUV�ZHUH�HYDOXDWHG��WKH�SDUDPHWHUV�RI�WKH�RSWLF�
KHDG�DQG�WKH�OD\HU�RI�UHWLQDO�QHUYH�¿EHUV��WKH�DYHUDJH�SDUDPHWHUV�RI�WKH�WKLFNQHVV�RI�WKH�UHWLQDO�QHUYH�
¿EHUV��51)/��DQG�51)/�LQ�GL൵HUHQW�TXDGUDQWV��WKH�SDUDPHWHUV�RI�WKH�WKLFNQHVV�RI�WKH�OD\HU�RI�JDQJOLRQ�
FHOOV��WKH�LQQHU�SOH[LIRUP�OD\HU��*&,3/���SDUDPHWHUV�RI�WKH�WKLFNQHVV�RI�WKH�UHWLQD�LQ�WKH�PDFXODU�]RQH�
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5HVXOWV
$FFRUGLQJ�WR�D�FRPSDUDWLYH�DQDO\VLV�RI�2&7�SDUDPHWHUV��WKH�WKLFNQHVV�RI�WKH�UHWLQDO�QHUYH�¿EHU�

OD\HU��WKH�WKLFNQHVV�RI�WKH�UHWLQD�EHWZHHQ�WKH�JDQJOLRQ�FHOOV�DQG�WKH�LQQHU�SOH[LIRUP�OD\HU��DV�ZHOO�DV�WKH�
DYHUDJH�YROXPH�RI�WKH�FHQWUDO�UHWLQDO�WKLFNQHVV�GL൵HUHG�VKDUSO\�IURP�WKH�SDUDPHWHUV�RI�WKH�FRQWURO�JURXS�
�S����������$V�UHVXOWV�WKHUH�ZHUH�D�ORZ�WKLFNQHVV�RI�WKH�UHWLQDO�RSWLF�QHUYH�¿EHU�OD\HU�LQ�WKH�WHPSRUDO�DQG�
QDVDO�TXDGUDQWV��EXW�FRPSDUHG�ZLWK�WKH�FRQWURO�JURXS�LQ�WKH�XSSHU��QDVDO�DQG�ORZHU�TXDGUDQWV��WKH�UHVXOWV�
ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�GL൵HUHQW��S���������

&RQFOXVLRQ
7KH�2&7� VWXG\� DOORZV� RQH� WR� GLUHFWO\� DQDO\]H� WKH� TXDQWLWDWLYH� SDUDPHWHUV� RI� QHUYH� ¿EHUV� DQG�

WKH� OD\HU�RI�JDQJOLRQ�FHOOV��SOD\LQJ� WKH� UROH�RI�DQ� LPSRUWDQW�GLDJQRVWLF� WRRO� LQ�SDWKRORJ\�RI� WKH�RSWLF�
QHUYH�DQG�D൵HUHQW�YLVXDO�SDWKZD\V��7KLV��LQ�WXUQ��VKRZV�WKH�LUUHSODFHDEOH�UROH�RI�2&7�LQ�DVVHVVLQJ�WKH�
IXQFWLRQDO�FDSDELOLWLHV�RI�WKH�H\H��DV�ZHOO�DV�LQ�WHUPV�RI�WKH�G\QDPLFV�DQG�WUHDWPHQW�RI�D�QXPEHU�RI�QHXUR�
RSKWKDOPLF�GLVHDVHV�

.H\�ZRUGV��RSWLF�QHXURSDWKLHV��RSWLF�QHUYH��YLVXDO�SDWKZD\��2&7��51)/

*|UPԥ� VLQLULQLQ� DWUR¿\DVÕ� WRUOX� TLúDGD� TDQTOLRQ� K�FH\UԥOԥGԥQ� EDúO\DUDT� ED\ÕU� GL]ԥ� EԥQ]ԥU�
FLVPԥ�TԥGԥU�GDYDP�HGԥQ�J|UPԥ�\ROXQXQ�KԥU�KDQVÕ�ELU�KLVVԥVLQGԥ�VLQLU�K�FH\UԥOԥULQLQ�]ԥGԥOԥQPԥVLQԥ�
VԥEԥE� RODQ� P�[WԥOLI� SDWRORML� SURVHVOԥULQ� VRQ� QԥWLFԥVL� NLPL� TL\PԥWOԥQGLULOLU�� 6LQLU� K�FH\UԥOԥULQLQ�
]ԥGԥOԥQPԥVL�Yԥ�PԥKYL�RSWLN�QH\URSDWL\DQÕQ�ԥVDVÕQÕ� WԥúNLO�HGLU�NL��J|UPԥ�IXQNVL\DODUÕQÕQ�EX�]DPDQ�
[DUDNWHULN�Gԥ\LúLNOL\L�±�J|UPԥQLQ�D]DOPDVÕ�Yԥ�\D�G�PDQODQPDVÕ��UԥQJ�GX\÷XVXQXQ�SR]XOPDVÕ��J|UPԥ�
VDKԥVLQGԥ�[DUDNWHULN�Gԥ\LúLNOLNOԥUOԥ�|]�Q��ELUX]ԥ�YHULU��2SWLN�QH\URSDWL\D\D�VԥEԥE�ROD�ELOԥFԥN�ELU�VÕUD�
[ԥVWԥOLNOԥUGԥ�QH\URSDWL\DQÕQ�HUNԥQ�PԥUKԥOԥVLQGԥ�NOLQLNL�RODUDT�J|UPԥ�VLQLUL�EDúÕQÕQ�|GHPL�P�úDKLGԥ�
ROXQXU� NL�� [ԥVWԥOL\LQ� VRQUDNÕ� LUԥOLOԥPLú� PԥUKԥOԥVLQGԥ� EX� |]�Q�� VRO÷XQODúPÕú� RSWLN� VLQLU� EDúÕ� LOԥ�
J|VWԥUPԥNGԥGLU�>���@�

2SWLN�NRKHUHQW�WRPRTUD¿\D�³LQ�YLYR´�RODUDT�J|UPԥ�VLQLUL�EDúÕQGD�DNVRQODUÕQ�Yԥ�SHULSDSLO\DU�WRU�
TLúDQÕQ�J|UPԥ�VLQLU�OLÀԥUL�TDWÕQÕQ�TDOÕQOÕ÷Õ��SHULSDSLOODU\�UHWLQDO�QHUYH�¿EHU�OD\HU��51)/���PDNXO\DU�]RQDGD�
TDQTOLRQ� K�FH\Uԥ� Yԥ� GD[LOL� SOHNVLIRUP� TDWÕQD� TԥGԥU� �*+4�'34� �*&/�,3/��� TDOÕQOÕT� SDUDPHWUOԥULQL�
HWLEDUOÕ�Yԥ�GԥTLT�NԥPL\\ԥWFԥ�TL\PԥWOԥQGLUPԥ�LPNDQÕ�YHUԥ�ELOԥQ�P�D\LQԥ��VXOXGXU�>����@��

0ԥK]�WRU�TLúD�Yԥ�J|UPԥ�VLQLUL�SDWRORJL\DODUÕQGD�GDKD�GHWDOOÕ��K�FH\Uԥ�TDWODUÕ�VԥYL\\ԥVLQGԥ�WԥKOLOOԥULQ�
2.7�P�D\LQԥVL�LOԥ�DUDúGÕUÕOPDVÕ�P�DVLU�RIWDOPRORJL\DGD�EX�SDWRORJL\DODUÕQ�HUNԥQ�DúNDUODQPDVÕ��GLQDPLN�
Qԥ]DUԥW�Yԥ�P�DOLFԥ�SHUVSHNWLYOԥUL�ED[ÕPÕQGDQ�SULRULWHW�\DQDúPDODUGDQ�ԥVDVÕGÕU��%HOԥNL��J|UPԥ�VLQLULQLQ�
P�[WԥOLI� SDWRORJL\DODUÕQGD� ±� TODXNRPDWR]� Yԥ� TH\UL� TODXNRPDWR]� DWUR¿\DODUÕ� �EXUD� LUVL� Yԥ� TD]DQÕOPÕú�
DWUR¿\DODU���GD÷ÕQÕT�VNOHUR]��'6���$OVKH\PHU�[ԥVWԥOL\L�Yԥ�ELU�VÕUD�QH\URSDWL\DODUGD�2.7�P�D\LQԥVLQLQ�
QԥWLFԥOԥULQLQ�|\UԥQLOPԥVL�ELU�oR[�WԥGTLTDWODUGD�DUDúGÕUÕOPÕúGÕU�>����@��%HOԥ�NL��P�DVLU�QH\URRIWDOPRORJL\DGD�
NUDQLODO�Yԥ�RUELWDO�PDTQLW�UH]RQDQV�WRPRTUD¿\D��057��P�D\LQԥVLQLQ�DSDUÕOPDVÕ�LOԥ�\DQDúÕ�PԥK]�2.7�
P�D\LQԥVLQLQ�Yԥ�DOÕQDQ�NԥPL\\ԥW�SDUDPHWUOԥULQLQ�WԥKOLOL�Yԥ�GLDTQRVWLN�DUDúGÕUÕOPDVÕ�ELU�VÕUD�[ԥVWԥOLNOԥULQ�
GLQDPLNDVÕ�Yԥ�P�DOLFԥVL�ED[ÕPÕQGDQ�ROGXTFD�SHUVSHNWLYGLU��(\QL�]DPDQGD��TODXNRPDQÕQ�GLDTQRVWLNDVÕ�
Yԥ�TODXNRPDWR]�RSWLN�QH\URSDWL\DQÕQ�SURTUHVVLYOԥúPԥVLQLQ�GLQDPLNDVÕ�ED[ÕPÕQGDQ�2.7�P�D\LQԥVLQLQ�
ԥKԥPL\\ԥWL� WԥNPLOOԥúPLú� P�D\LQԥQLQ� ԥVDVÕQD� oHYULOPLúGLU�� %�W�Q� EXQODUD� ԥVDVԥQ� J|UPԥ� VLQLULQLQ�
P�[WԥOLI�SDWRORJL\DODUÕQGD�2.7�P�D\LQԥVL�]DPDQÕ�DOÕQDQ�SDUDPHWUOԥULQ�DOTRULWPLQLQ�\DUDGÕOPDVÕ�P�DVLU�
RIWDOPRORJL\DQÕQ�HOPL�\DQDúPDODUÕQGDQ�ԥVDVÕQÕ�WԥúNLO�HWPԥNGԥGLU��

0ԥTVԥG� ��P�[WԥOLI�PԥQúԥOOL�RSWLN�QH\URSDWL\DODUGD�2.7�P�D\LQԥVLQLQ�GLDTQRVWLN�ԥKԥPL\\ԥWLQL�
TL\PԥWOԥQGLUPԥN�
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0DWHULDO�Yԥ�PHWRGODU
7ԥGTLTDWD�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQGԥ�+ԥUEL�+ԥNLP�.RPLVVL\DVÕQGD�

P�D\LQԥGԥQ�NHoԥQ��\DúODUÕ�������������������DUDVÕ�Gԥ\LúԥQ�JԥQF�R÷ODQODU�DUDVÕQGD�DSDUÕOPÕúGÕU��0�D\LQԥ�
ROXQDQ�KԥU�ELU�JԥQFGԥ�NRUUHNVL\DVÕ]�Yԥ�NRUUHNVL\D�LOԥ�J|UPԥ�LWLOL\LQLQ�Wԥ\LQL��'HVLPDO�úNDOD\D�ԥVDVԥQ���
J|]�Q�KԥUԥNL�DSSDUDWÕQÕQ�P�D\LQԥVL��UHIUDNVL\DQÕQ�WDP�VLNORSOHJL\DGDQ�����OL�DWURSLQ�VXOIDW�PԥKOXOXQXQ�
��GԥIԥ�LQVWLOO\DVL\DVÕ��VRQUD�RE\HNWLY�Gԥ\ԥUOԥULQLQ�VNLDVNRSL\D�Yԥ�DYWRUHIUDNWRPHWUL\D��7RPH\��<DSRQL\D��
YDVLWԥVL�LOԥ�Wԥ\LQL�Yԥ�VIHULN�HNYLYDOHQWLQLQ�Wԥ\LQL��63+��&</�����SHULPHWUL\D��J|UPԥ�[DUDNWHULQLQ�Wԥ\LQL��
UԥQJ� GX\÷XVXQXQ� Wԥ\LQL�� \DUÕTOÕ� ODPSD� LOԥ� J|]�Q� |Q� Yԥ� DU[D� VHTPHQWLQLQ� P�D\LQԥVL� Yԥ� J|]� GLELQLQ�
RIWDOPRVNRSLN�P�D\LQԥVL�úԥNOLQGԥ�Kԥ\DWD�NHoLULOPLúGLU��(\QL�]DPDQGD�P�D\LQԥ\ԥ�GD[LO�RODQ�JԥQFOԥUGԥQ�
ԥWUDÀÕ�DQDPQH]�WRSODQPÕúGÕU��

0�D\LQԥ�ROXQDQ�JԥQFOԥU�RQODUÕQ�úLND\ԥWOԥUL�Yԥ�J|]�GLELQLQ�P�D\LQԥ�ԥVDVÕQGDNÕ�Yԥ]L\\ԥWL�Qԥ]ԥUԥ�
DOÕQDUDT��2.7�P�D\LQԥVLQԥ�FԥOE�HGLOPLúGLUOԥU��$OÕQDQ�QԥWLFԥOԥU�ԥVDVÕQGD�+'�&LUUXV�2&7������FLKD]ÕQGD�
WRU�TLúDQÕQ�GHWDOOÕ�VWUXNWXU�P�D\LQԥOԥUL�DSDUÕOPOúGÕU��hPXPLOLNGԥ�RSWLN�QH\URSDWL\DVÕ�DúNDU�ROXQDQ����
SDVL\HQWLQ�PԥOXPDWODUÕ��NRQWURO�TUXS��WԥKOLO�HGLOPLúGLU��0�TD\LVԥOL�WԥKOLO�PԥTVԥGLOԥ�SDWRORJL\DVÕ�ROPD\DQ�
���JԥQF�����J|]��NRQWURO�TUXSXQX�WԥúNLO�HWPLúGLU��2SWLN�QH\URSDWL\D�DúNDU�HGLOԥQ����JԥQFLQ�KԥU�LNL�J|]�QGԥ��
���[ԥVWԥQLQ�LVԥ�ELU�J|]�QGԥ�SDWRORJL\D�DúNDU�HGLOPLúGLU�NL��EX�[ԥVWԥOԥUGԥ�RSWLN�QH\URSDWL\DQÕQ�P�[WԥOLI�
Wԥ]DK�U� IRUPDODUÕ�P�úDKLGԥ�ROXQPXúGXU��;ԥVWԥ� TUXSGD� DQFDT�SDWRORJL\D� DúNDU� HGLOԥQ��PXPLOLNGԥ����
J|]�Q�PԥOXPDWODUÕ�WԥKOLO�HGLOPLúLU��%X�[ԥVWԥOԥUGԥ�SDWRORJL\D�DúNDU�HGLOԥQ�J|]OԥUGԥ�RIWDOPRVNRSLN�RODUDT�
J|UPԥ�VLQLULQGԥ�VRO÷XQOXT�P�úDKÕGԥ�HGLOPLúGLU��

2.7�P�D\LQΩQLQ�DSDUÕOPDVÕ
0�D\LQԥ� TDUDQOÕT� RWDTGD� [�VXVL� WԥOLP� NHoPLú� RSHUDWRU� WԥUԥ¿QGԥQ� EԥEԥ\LQ� PHGLNDPHQWR]�

JHQLúOԥQGLULOPԥVLQGԥQ�VRQUD�KԥU�ELU�J|]�D\UÕOÕTGD�DSDUÕOPÕúGÕU��6SHNWRUDO�2.7�Gԥ��&LUUXV�+'�2&7�������
����������SURTUDP�WԥPLQDWOÕ�&DUO�=HLVV�0HGLWHF��,QF���'XEOLQ��.DOLIRUQL\D��J|UPԥ�VLQLUL�Yԥ�PDNXO\DU�]RQD�
D\UÕOÕTGD�VNDQ�HGLOԥUԥN��P�YD¿T�RODUDT�'LVF�&XEH�����î�����ɢ�0DFXODU�&XEH�����î�����SURTUDPÕQD�
X\÷XQ� Kԥ\DWD� NHúLULOPLúGLU�� ԤQ� \D[úÕ� VNDQ� HGLOPLú� úԥNLOOԥU� P�Wԥ[ԥVVLV� WԥUԥ¿QGԥQ� TL\PԥWOԥQGLULOPLú��
P�[WԥOLI�DUWHIDNW�Yԥ�DúD÷Õ�NH\¿\\ԥWOL�VNDQ�úԥNLOOԥU�WԥGTLTDWD�GD[LO�HGLOPԥPLúGLU�

2.7�PD\LQԥVL�QԥWLFԥVLQGԥ�DúD÷ÕGDNÕ�SDUDPHWUOԥU�WԥKOLO�HGLOPLúGLU�
*|UPΩ�VLQLUL�EDúÕ�YΩ�WRU�TLúD�VLQLU�OLÀΩUL�TDWÕQÕQ�DQDOL]�SDUDPHWUOΩUL��'LVF�&XEH�����î������±�WRU�TLúD�

VLQLU�OLÀԥUL�TDOÕQOÕ÷ÕQÕQ�RUWD�NԥPL\\ԥW�SDUDPHWUL��$YHUDJH�51)/�7KLFNQHVV���51)/�VLPPHWUL\D�J|VWԥULFLVL�
�51)/�V\PPHWU\���ULP�VDKԥVL��5LP�DUHD���GLVN�VDKԥVL��'LVN�DUHD���HNVNRYDVL\DQÕQ�GLVNԥ�QLVEԥWLQLQ�RUWD�
NԥPL\\ԥW�J|VWԥULFLVL��$YHUDJH�&�'�UDWLR���HNVNRYDVL\DQÕQ�GLVNԥ�QLVEԥWLQLQ�YHUWLNDO�NԥPL\\ԥW�J|VWԥULFLVL�
�9HUWLFDO�&�'�UDWLR���HNVNRYDVL\DQÕQ�KԥFPL��&XS�9ROXPH���WRU�TLúD�VLQLU�OLÀԥUL�TDOÕQOÕ÷ÕQÕQ�\X[DUÕ��DúD÷Õ��
QD]DO�Yԥ�WHPSRUDO�NYDGUDQWODU��]Uԥ�NԥPL\\\ԥW�J|VWԥULFLOԥUL��P�YD¿T�RODUDT�51)/���6��51)/���ø��51)/�
±1��51)/��7��

4DQTOLRQ�K�FH\UΩ�TDWÕQÕQ�DQDOL]�SDUDPHWUOΩUL��0DFXODU�&XEH�����î������±�4DQTOLRQ�K�FH\Uԥ�
TDWÕ��GD[LOL�SOH[LIRUP�OD\�TDOÕQOÕ÷ÕQÕ�J|VWԥUԥQ�RUWD�NԥPL\\ԥW�J|VWԥULFLVL���$YHUDJH�*&/��ø3/�WKLFNQHVV���
4DQTOLRQ�K�FH\Uԥ�TDWÕ��GD[LOL�SOH[LIRUP�OD\�TDOÕQOÕ÷ÕQÕ�J|VWԥUԥQ�PLQLPDO�NԥPL\\ԥW�J|VWԥULFLVL���0LQLPXP�
*&/��ø3/�WKLFNQHVV�

0DNXO\DU� ]RQDGD� WRU� TLúD� TDOÕQOÕ÷ÕQÕQ� DQDOL]� SDUDPHWUOΩUL� �0DFXODU�&XEH� ����î� ����� GD[LOL�
K�GXGL�PHPEUDQGDQ�WRU�TLúDQÕQ�SLTPHQW�HSLWHOLQԥGԥN�TDOÕQOÕT�|Oo�V���ø/0���53(��0ԥUNԥ]L�VXEVDKԥQLQ�
TDOÕQOÕ÷Õ� �7KLFNQHVV� &HQWUDO� 6XE¿HOG��P���� KԥFP� NXEX� �9ROXPH� &XEH� �PP����� TDOÕQOÕ÷ÕQ� RUWD� NXEX�
�7KLFNQHVV�$YJ�&XEH��P���

(\QL�]DPDQGD�WԥGTLTDWD�GD[LO�RODQ����[ԥVWԥGԥ�ԥODYԥ�RODUDT�J|UPԥQLQ�oD÷ÕUÕOPÕú�SRWHQVLDO�P�D\LQԥVL�
�*d3��Kԥ\DWD�NHoLULOPLúGLU��0�D\LQԥ�52/$1'�&2168/7�±�6XSHU�&RORU�*DQ]IHOG������6��$OPDQL\D��
DOԥWLQGԥ�DSDUÕOPÕúGÕU��
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$OÕQDQ�PԥOXPDWODU�UHWURVSHNWLY�PHWRG�ԥVDVÕQGD�ԥOGԥ�HGLOPLúGLU��%�W�Q�KHVDEODPDODU�(;&(/������
HOHNWURQ�FԥGYԥOLQGԥ�Yԥ�6366����SDNHW�SURTUDPÕQGD�DSDUÕOPÕúGÕU��*|UPԥ�LWLOL\L�Yԥ�UHIUDNVL\DQÕQ�VIHULN�
HNYLYDOHQWLQLQ� �6(��RUWD�NԥPL\\ԥW�J|VWԥULFLOԥUL�KHVDEODQPÕúGÕU��dR[VD\OÕ�TUXSODUÕQ� UԥTԥP�J|VWԥULFLOԥUL�
DUDVÕQGD�IԥUTL�P�ԥ\\ԥQ�HWPԥN��o�Q�W�6WXGHQW�PH\DUÕ�WԥWELT�HGLOPLúGLU��3������VWDWLVWLN�ԥKԥPL\\ԥWL�KHVDE�
HGLOPLúGLU�

1ԥWLFԥOԥU�Yԥ�RQODUÕQ�P�]DNLUԥVL
7ԥGTLTLDW�TUXSXQD�GD[LO�HGLOԥQ�Yԥ�SDWRORJL\D�DúNDU�HGLOԥQ�JԥQFOԥULQ��PXPL�\Dú�TUXSX�����������

WԥúNLO�HWPLúGLU�NL��EX�\Dú�TUXSXQGD�RSWLN�VLQLULQ�\DúD�ED÷OÕ�ELU�VÕUD�SDWRORJL\DVÕ�PԥVԥOԥQ�TH\UL�DUWHULN�|Q�
Yԥ�DU[D�LúHPLN�QH\URSDWL\DVÕ��$OVKH\PHU�[ԥVWԥOL\L�Yԥ�V��NLPL�KDOODU�P�úDKLGԥ�ROXQPDPÕúGÕU��hPXPLOLNGԥ�
J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�TUXSXQD�GD[LO�HGLOԥQ�[ԥVԥOԥUGԥ�[ԥVԥWOL\LQ�ԥVDV�HWLRORML�VԥEԥEOԥUL�FԥGYԥO���Gԥ�
J|VWԥULOPLúGLU��

&ԥGYԥOGԥQ�J|U�QG�\��NLPL�WԥGTLTDW�TUXSXQD�GD[LO�RODQ�JԥQFOԥUGԥ�ԥQ�oR[�LUVL�Yԥ�\D�DQDGDQJԥOPԥ�
RSWLN� QH\URSDWL\D� P�úDKLGԥ� ROXQPXúGXU�� %X� JԥQFOԥUGԥ� \DQDúÕ� RODUDT� KRUL]RQWDO� QLVWDTP�� HN]R� Yԥ\D�
H]RIRUL\D�Yԥ�\DQDúÕ� UHIUDNVL\D�T�VXUX�GD�P�úDKLGԥ�ROXQPXúGXU��2QOUDGDQ���Gԥ�P�VEԥW�DLOԥ�DQDPQH]L�
P|YFXG�ROPXúGXU�NL��LNL�JԥQF�/HEHULQ�DQDGDQJԥOPԥ�RSWLN�QH\URSDWL\DVÕ�GLDTQR]X�LOԥ�XúDTOÕTGDQ�DPEXODWRU�
TH\GL\\DWGD�Qԥ]DUԥWԥ�DOÕQPÕúGÕUODU��hPXPLOLNGԥ�LUVL�Yԥ�\D�DQDGDQJԥOPԥ�RSWLN�QH\URSDWL\DODUGDQ�/HEHULQ�
DQDGDQJԥOPԥ�RSWLN�QH\URSDWL\DVÕQD�QLVEԥWԥQ�DXWRVRP�GRPLQDQW�RSWLN�QH\URSDWL\D�GDKD�HUNԥQ�\DúODUGD�
|]�Q��JԥVWԥULU��;ԥVWԥO\LQ�JHGLúDWÕ��SURTUHVVLYOԥúPԥ�Yԥ�2.7�[�VXVL\\ԥWOԥULQԥ�J|Uԥ�EX�LUVL�[ԥVWԥOLNOԥULQ�
GL൵HUHQVDVL\DVÕ� P�PN�QG�U�� %LU� VÕUD� WԥGTLTDWODU� PԥK]� /HEHULQ� DQDGDQJԥOPԥ� RSWLN� QH\URSDWL\DVÕQGD�
2.7�[�VXVL\\ԥWOԥULQL�WԥKOLO�HWPLúGLUOԥU�>����@�

&ԥGYԥO��
7ԥGTLT�ROXQDQ�[ԥVWԥOԥUGԥ�RSWLN�QH\URSDWL\DQÕQ�ԥVDV�HWLRORML�VԥEԥEOԥUL

7ԥGTLT�ROXQDQ�[ԥVWԥOԥUGԥ�RSWLN�QH\URSDWL\DQÕQ�ԥVDV�HWLRORML�VԥEԥEOԥUL ;ԥVWԥOԥULQ�VD\Õ
øUVL�Yԥ�\D�DQDGDQJԥOPԥ�RSWLN�QH\URSDWL\DODU ��
.ԥOOԥ�EH\LQ�WUDYPDVÕQGDQ�VRQUDNÕ�HQԥQ�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ 4
2UELWD�Yԥ�\D�]ԥGԥ�QԥWLFԥVLQGԥ�ELODYDVLWԥ�RSWLN�VLQLULQ�]ԥGԥOԥQPԥVL�QԥWLFԥVLQGԥ�J|UPԥ�
VLQLULQLQ�DWUR¿\DVÕ 4

*|]�DOPDVÕQÕQ�]ԥGԥOԥQPԥVLQGԥQ�VRQUDNÕ�LNLQFLOL�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ �
.HoLULOPLú�HQVHIDORPL\HOLWGԥQ�VRQUDNÕ�HQԥQ�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ 1
6HUHEUDO�LÀLF�QԥWLFԥVLQGԥ�LNLQFLOL�HQԥQ�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ 4
*ODXNRPDWR]�RSWLN�QH\URSDWL\D �
'D÷ÕQÕT�VNOHUR] 1

%HOԥ�NL��/HEHULQ�DQDGDQJԥOPԥ�RSWLN�QH\URSDWL\DVÕ�JԥQF�NLúLOԥUGԥ�PLWR[RQGULOԥULQ�'17�VLQGԥ�EDú�
YHUԥQ�PXWDVL\D�QԥWLFԥVLQGԥ�TDQTOLRQ�K�FH\UԥOԥULQ�GHJHQHUDVL\DVÕ�Yԥ�DNVRQODUÕQ�NHoLULFLOL\LQLQ�SR]XOPDVÕ�
QԥWLFԥVLQGԥ�EDú�YHULU��;ԥWԥOL\LQ�HUNԥQ�PԥUKԥOԥVLQGԥ�2.7�WԥGTLTDWODUÕQÕQ�QԥWLFԥVLQԥ�ԥVDVԥQ�51)/�TDWÕQGD�
TDOÕQODúPD� P�úDKLGԥ� ROXQPDTGDGÕU�� %X� PLWR[RQGULOԥUGԥ� EDú� YHUԥQ� Gԥ\LúLNOLNOԥUÕQ� QԥWLFԥVL� RODUDT�
DNVRQODUGD�|GHPLQ�\DUDQPDVÕ��TDQTOLRQ�K�FH\UԥOԥULQ�]ԥGԥOԥQPԥVL�RSWLN� VLQLU�EDúÕQGD�GHPLHOLQL]DVL\D�
ROXQPXú� DNVRQODUÕQ� úLúPԥVL� LOԥ� L]DK� ROXQXU��;�VXVԥQ�[ԥVWԥOL\LQ� GDúÕ\ÕFÕODUÕQGD�51)/�LQ� WHPSRUDO� Yԥ�
DúD÷Õ�NYDGUDWODUÕQGD�TDOÕQODúPDVÕ�P�úDKLGԥ�ROXQXU��;ԥVWԥOL\LQ�HUNԥQ�PԥUKԥOԥVL�Yԥ�LON���D\ÕQGD�P�úDKLGԥ�
ROXQDQ�51)/�TDOÕQODúPDVÕ�JDQJOLRQ�K�FH\Uԥ�TDWÕQÕQ�QD]LOPԥVL�Yԥ�VRQUDNÕ�51)/�TDWÕQÕQ�LQFԥOPԥVL�LOԥ�
J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�LOԥ�QԥWLFԥOԥQLU��7ԥGTLTDWÕPÕ]D�GD[LO�RODQ�Yԥ�/HEHULQ�RSWLN�QH\URSDWL\DVÕ�RODQ�
JԥQFOԥUGԥ�[ԥVWԥOL\LQ�LUԥOLOԥPLú��J|UPԥ�IXQNVL\DODUÕQÕQ�NԥVNLQ�D]DOPÕú�PԥUKԥOԥVL�P�úDKLGԥ�ROXQPXúGXU�NL��
EX�[ԥVWԥOԥUGԥ�2.7�P�D\LQԥGԥ�51)/�Yԥ�TDQJOLRQ�K�FH\Uԥ�TDWÕQGD�NԥVNLQ�LQFԥOPԥ�P�úDKLGԥ�ROXQPXúGXU�
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&ԥGYԥO���
*|UPԥ�VLQLULQLQ�DWUR¿\D��2$��Yԥ�QRUPDO�NRQWURO���.��TUXSODU�DUDVÕQGDNÕ�

J|VWԥULFLOԥULQ�RUWD�NԥPL\\ԥW�Gԥ\ԥUOԥUL�Yԥ�RQODU�DUDVÕQGD�VWDWLVWLN�
ԥKԥPL\\ԥWOL�IԥUT�J|VWԥULFLOԥUL

*|VWԥULFLOԥU 4UXSODU 2UWD�J|VWԥULFL 2UWD�NYDGUDWLN�[ԥWD
4UXSODU�DUDVÕQGD�

VWDWLVWLN�
ԥKԥPL\\ԥWOL�IԥUT

<Dú
2$ ����� ����

�����
K ����� ����

5HI�6(
2$ ������ 1,9

�����
K ����� ���

*|UPԥ�LWLOL\L
2$ ���� ����

S�������
K ���� ����

51)/�RUWD
2$ ����� ����

S�������
K ����� ����

51)/�V\PPHWUL\D
2$ ����� ����

�����
K ����� ����

5LP�VDKԥVL
2$ ������ ���

�����
K ������ ���

'LVN�VDKԥVL
2$ ������ ���

�����
K ������ ���

&�'�RUWD
2$ ���� ����

�����
K ���� ����

&XS�KԥFPL
2$ ��� ����

����
K ��� ����

51)/�ø
2$ ����� ����

S�������
K ������ ����

51)/�7
2$ ����� ����

�����
K ����� ���

51)/�6
2$ ����� ����

S�������
K ����� ����

51)/�1
2$ ����� ����

S�������
K ����� ����

*+4��'3/�RUWD
 

2$ ����� ����
S�������

K ����� ���

*+4�'34�0LQ
2$ ����� ����

S�������
K ����� ���

7RU�TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷Õ
�&HQWUDO�7KLFNQHVV�

2$ ������ ����
�����

K ������ ����

+ԥFPL�NXEX��&XEH�YROXPH���P��
2$ ����� ����

S�������
K 9,911 ���

2UWD�TDOÕQOÕT�NXEX��7KLFNQHVV�$YJ�
&XEH��P��

2$ ������ �����
S�������

K ������ ����
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(\QL� ]DPDQGD� NԥOOԥ� EH\LQ� ]ԥGԥVL�� NHoLULOPLú� HQVHIDORPLHOLWGԥQ� VRQUDNÕ� HQԥQ� J|UPԥ� VLQLULQLQ�
DWUR¿\DVÕ�� RUELWD� Yԥ� J|]� DOPDVÕQÕQ� ]ԥGԥOԥQPԥOԥULQGԥQ� VRQUDNÕ� LNLQFLOL� RSWLN� QH\URSDWL\DODU� KD]ÕUNL�
WԥGTLTDWGD�WԥKOLO�HGLOPLúGLU����JԥQFGԥ�JODXNRPDWR]�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�P�úDKLGԥ�ROXQPXúGXU�NL��
EX�JԥQFOԥUGԥ�2.7�P�D\LQԥVL�]DPDQÕ�RSWLN�VLQLU�OLÀԥUL�TDWÕQGD�ԥKԥPL\\ԥWOL�D]DOPD�P�úDKLGԥ�ROXQGX÷X�
�o�Q�SDWRORJL\D�TUXSXQD�GD[LO�HGLOPLúGLUOԥU��

&ԥGYԥO���Gԥ�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�RODQ�J|]OԥULQ�\Dú��]Uԥ��J|UPԥ� LWLOL\L�� UHIUDNVL\D�Yԥ�2.7�
P�D\LQԥVLQGԥ�DOÕQDQ�RSWLN�VLQLU�Yԥ�WRU�TLúDQÕQ�TDOÕQOÕT�SDUDPHWUOԥULQLQ�NRQWURO�TUXSOD�P�TD\LVԥOL�WԥKOLOL�
J|VWԥULOPLúGLU��2.7�SDUDPHWUOԥULQLQ�P�TD\LVԥOL�WԥKOLOLQԥ�ԥVDVԥQ�WRU�TLúDQÕQ�VLQLU�OLÀԥUL�TDWÕ�Yԥ�TDQTOLRQ�
K�FH\Uԥ� TDWÕ� LOԥ� GD[LOL� SOHNVLIRUP� OD\Õ� DUDVÕQGDNÕ� TDOÕQOÕT� J|VWԥULFLOԥUL�� HOԥFԥGԥ� WRU� TLúDQÕQ� PԥUNԥ]L�
TDOÕQOÕ÷ÕQÕQ�KԥFP�Yԥ�RUWD�KԥFP�J|VWԥULFLOԥUL�QRUPDO�TUXSGDQ�NԥVNLQ�IԥUTOԥQPLúGLU��S��������

ùԥNLO����Gԥ�WRU�TLúDQÕQ�VLQLU�OLÀԥUL�TDWÕ��D���4+4�'+/�DUDVÕQGDNÕ�TDOÕQOÕT��E���WRU�TLúDQÕQ�PԥUNԥ]L�
TDOÕQOÕ÷Õ� �F�� Yԥ� 51)/�LQ� NYDGUDWODU� �]Uԥ� TDOÕQOÕT� J|VWԥULFLOԥULQL� TUXSODU� �]Uԥ� ԥNV� HWGLUԥQ� GLDTUDP�
J|VWԥULOPԥNGԥGLU��'LDTUDPGDQ�J|U�QG�\��NLPL�51)/�Yԥ�RQXQ�NYDGUDWODU��]Uԥ�DúD÷Õ�J|VWԥULFLOԥUL�ԥQ�oR[�
WHPSRUDO�Yԥ�QD]DO�KLVVԥOԥUGԥ�P�úDKLGԥ�ROXQVDGD��NRQWURO�TUXSOD�P�TD\LVԥGԥ�\X[DUÕ��QD]DO�VRQUD�DúD÷Õ�
NYDGUDWODUGD�VWDWLVWLN�RODUDT�GDKD�NԥVNLQ�IԥUTOԥQPԥNGԥGLU��7RU�TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷Õ�TUXSODU�DUDVÕQGD�
IԥUTOԥQPԥVԥGԥ�KԥFP�J|VWԥLFLOԥUL�NԥVNLQ�IԥUTOԥQPLúGLUOԥU��6WDWLVWLN�ԥKԥPL\\ԥWOL�IԥUT�TDQTOLRQ�K�FH\Uԥ�TDWÕ�
LOԥ�GD[LOL�SOHNVLIRUP�TDWÕ�DUDVÕQGDNÕ�TDOÕQOÕT�|Oo�V�QGԥ�|]�Q��J|VWԥUPԥNGԥGLU��

D�� E��

F��
G��

ùԥN�����D��WRU�TLúDQÕQ�VLQLU�OLÀԥUL�TDWÕ��E��4+4�'+/�DUDVÕQGDNÕ�TDOÕQOÕT��F��WRU�
TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷Õ��G��51)/�LQ�NYDGUDWODU��]Uԥ�TDOÕQOÕT�J|VWԥULFLOԥULQL�

TUXSODU��]Uԥ�ԥNV�HWGLUԥQ�GLDTUDP
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ùԥNLO����Gԥ�VD÷�J|]�QGԥ�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�RODQ�JԥQFLQ�2.7�P�D\LQԥVLQGԥQ�DOÕQDQ�J|U�QW�OԥUL�
ԥNV�ROXQPXúGXU��ùԥNLOGԥ�2.7�P�D\LQԥVLQGԥ�WRU�TLúDQÕQ�VLQLU�OLÀԥUL�TDWÕ��4+4�'+/�DUDVÕQGDNÕ�TDOÕQOÕT�
Yԥ�WRU�TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷ÕQÕ�ԥNV�HWGLUԥQ��PXPL�úԥNOL�ԥNV�ROXQPXúGXU��ùԥNLOGԥQ�J|U�QG�\��NLPL�Gԥ�
WRU�TLúDQÕQ�VLQLU� OLÀԥUL�TDWÕ��4+4�'+/�DUDVÕQGDNÕ�TDOÕQOÕT�� WRU�TLúDQÕQ�PԥUNԥ]L�TDOÕQOÕ÷Õ�Yԥ�51)/�LQ�
NYDGUDWODU��]Uԥ�TDOÕQOÕT�J|VWԥULFLOԥUL�J|]OԥU�DUDVÕQGD�NԥVNLQ�IԥUTOԥQLU��

2SWLN�QH\URSDWL\DODUÕQ�GLDTQRVWLNDVÕQGD�Yԥ�RQXQ�DSDUÕOPDVÕQÕQ�ԥKԥPL\\ԥWL�ELU�VÕUD� WԥGTLTDWODUGD�
JHQLú� DSDUÕOPÕúGÕU�� 2SWLN� QH\URSDWL\DODUÕQ� GLDTQRVWLNDVÕQGD� [�VXVԥQ� QH\URNRPSUHVVLY� [ԥVWԥOLNOԥUGԥQ�
[LD]PDO�úLúOԥULQ�P�DOLFԥVLQGԥ�SURTQRVWLN�DPLO�NLPL�2.7�QLQ�Gԥ\ԥUOԥQGLULOPԥVL��HOԥFԥGԥ�QH\URGHTHQHUDWLY�
[ԥVWԥOLNOԥULQ� GLQDPLNDVÕQGD�P�D\LQԥQLQ� DSDUÕOPDVÕ� QH\URRIWDOPRORJL\DQÕQ� ԥVDV� KLVVԥVLQԥ� oHYLUPLúGLU��
*|U�QG�\�� NLPL� WԥGTLTDWODUÕQ� QԥWLFԥVLQԥ� ԥVDVԥQ� KDO�KD]ÕUGD� 2.7� P�D\LQԥVL� RIWDOPRORTODUOD� \DQDúÕ�
QHYURORT� Yԥ� QH\URFԥUUDKODUÕQ� LúOԥULQԥ� P�DOLFԥ� ED[ÕPÕQGDQ� G�]J�Q� TԥUDU� VHoPԥGԥ� [�VXVL� ԥKԥPL\\ԥW�
GDúÕPDTGDGÕU�>����@�

(\QL� ]DPDQGD� 2.7� P�D\LQԥVL� VLQLU� \ROODUÕQÕQ� Yԥ]L\\ԥWL� Yԥ� YL]XDO� J|UPԥ� SRWHQVLDOÕQÕQ�
TL\PԥWOԥQGLULOPԥVL�ED[ÕPÕQGDQ�HNVSHUWL]D�PԥVԥOԥOԥULQGԥ�ԥKԥPL\\ԥWOL�URO�R\QDPDTGDGÕU�

(\QL� ]DPDQGD� 2.7� P�D\LQԥVL� VLQLU� \ROODUÕQÕQ� Yԥ]L\\ԥWL� Yԥ� YL]XDO� J|UPԥ� SRWHQVLDOÕQÕQ�
TL\PԥWOԥQGLULOPԥVL�ED[ÕPÕQGDQ�HNVSHUWL]D�PԥVԥOԥOԥULQGԥ�ԥKԥPL\\ԥWOL�URO�R\QDPDTGDGÕU�>�����@��

ùԥN����%LU�J|]�QGԥ�]ԥGԥGԥQ�VRQUD�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�RODQ
[ԥVWԥQLQ�KԥU�LNL�J|]�Q�Q�P�TD\LVԥOL�2.7�P�D\LQԥ�J|U�QW�V�

<HNXQ�
2.7�P�D\LQԥVL� J|UPԥ� VLQLUL� Yԥ� D൵HUHQW� J|UPԥ� \ROODUÕQÕQ� SDWRORJL\DVÕQGD�P�K�P� ԥKԥPL\\ԥWOL�

GLDTQRVWLN� YDVLWԥ� UROXQX� R\QDPDTOD� ELODYDVLWԥ� VLQLU� OLÀԥUL� Yԥ� TDQTOLRQ� K�FH\Uԥ� TDWÕQÕQ� NԥPL\\ԥW�
J|VWԥULFLOԥULQL� WԥKOLO� HWPԥ\ԥ� JHQLú� LPNDQ� YHULU�� %X� LVԥ� |]� Q|YEԥVLQGԥ� J|]�Q� IXQNVLRQO� TDELOL\\ԥWLQL�
TL\PԥWOԥQGLUPԥNGԥ�Yԥ�HOԥFԥGԥ�ELU�VÕUD�QH\URRIWDOPRORML�[ԥVWԥOLNOԥULQ�GLQDPLND�Yԥ�P�DOLFԥVL�ED[ÕPÕQGDQ�
2.7�P�D\LQԥQLQ�ԥYԥ]VL]�UROXQX�J|VWԥUPԥNGԥGLU�
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Ԥ'Ԥ%ø<<$7�

��� /R�&���9XRQJ�/�1���0LFLHOL�-�$��5HFHQW�DGYDQFHV�DQG�IXWXUH�GLUHFWLRQV�RQ�WKH�XVH�RI�RSWLFDO�
FRKHUHQFH�WRPRJUDSK\�LQ�QHXUR�RSKWKDOPRORJ\����7DLZDQ�-�2SKWKDOPRO���������Y�����S������

��� 6DNDWD�/�0���'H/HRQ�2UWHJD�-���6DNDWD�9��HW�DO��2SWLFDO�FRKHUHQFH�WRPRJUDSK\�RI�WKH�UHWLQD�
DQG�RSWLF�QHUYH�±�$�UHYLHZ����&OLQ��([S��2SKWKDOPRO���������Y�����S������

��� 0LFLHOL� -�$���1HZPDQ�1�-��� %LRXVVH�9��7KH� UROH� RI� RSWLFDO� FRKHUHQFH� WRPRJUDSK\� LQ� WKH�
HYDOXDWLRQ�RI�FRPSUHVVLYH�RSWLF�QHXURSDWKLHV����&XUU��2SLQ��1HXURO���������Y�����S���������

��� 6SDLGH� 5�)��� .RL]XPL� +��� 3R]]RQL�0�&�� HW� DO�� (QKDQFHG� GHSWK� LPDJLQJ� VSHFWUDO�GRPDLQ�
RSWLFDO�FRKHUHQFH�WRPRJUDSK\����$P��-��2SKWKDOPRO��������Y������S���������

��� � &RQWUHUDV� ,��� 5HEROOHGD� *��� 1RYDO� 6�� HW� DO�� 2SWLF� GLVF� HYDOXDWLRQ� E\� RSWLF� FRKHUHQFH�
WRPRJUDSK\� LQ� QRQDUWHULWLF� DQWHULRU� LVFKHPLF� QHXURSDWK\� ��� ,QYHVW�� 2SKWKDOPRO��9LV� 6FL���
������Y�����S���������

��� �3DSFKHQNR�7���*UDLQJHU�%�7���6DYLQR�3�-��HW�DO��0DFXODU�WKLFNQHVV�SUHGLFWLYH�RI�YLVXDO�¿HOG�
VHQVLWLYLW\�LQ�LVFKHPLF�RSWLF�QHXURSDWK\����$FWD�2SKWKDOPRO���������Y�����S�H�������

��� �/DUUHD�%�$���,]WXHWD�0�*���,QGDUW�/�0��HW�DO��(DUO\�D[RQDO�GDPDJH�GHWHFWLRQ�E\�JDQJOLRQ�FHOO�
FRPSOH[�DQDO\VLV�ZLWK�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�LQ�QRQDUWHULWLF�DQWHULRU�LVFKHPLF�RSWLF�
QHXURSDWK\����*UDHIHV�$UFK�&OLQ�([S�2SKWKDOPRO���������Y������S����������

��� 6DYLQL�*���%DUERQL�3���9DOHQWLQR�0�/��HW�DO��5HWLQDO�QHUYH�¿EHU�OD\HU�HYDOXDWLRQ�E\�RSWLFDO�
FRKHUHQFH� WRPRJUDSK\� LQ� XQD൵HFWHG� FDUULHUV� ZLWK� /HEHU¶V� KHUHGLWDU\� RSWLF� QHXURSDWK\�
PXWDWLRQV����2SKWKDOPRORJ\��������Y������S���������

��� %DUERQL�3���6DYLQL�*���9DOHQWLQR�0�/��HW�DO��5HWLQDO�QHUYH�¿EHU�OD\HU�HYDOXDWLRQ�E\�RSWLFDO�
FRKHUHQFH�WRPRJUDSK\�LQ�/HEHU¶V�KHUHGLWDU\�RSWLF�QHXURSDWK\����2SKWKDOPRORJ\��������Y������
S�������

���� =KDQJ�<���+XDQJ�+���:HL�6��HW�DO��&KDUDFWHUL]DWLRQ�RI�PDFXODU�WKLFNQHVV�FKDQJHV�LQ�/HEHU¶V�
KHUHGLWDU\�RSWLF�QHXURSDWK\�E\�RSWLFDO�FRKHUHQFH�WRPRJUDSK\����%0&�2SKWKDOPRO���������
Y�����S������

���� � /RR� -�/���7LDQ� -���0LOOHU�1�5�� HW� DO��8VH� RI� RSWLFDO� FRKHUHQFH� WRPRJUDSK\� LQ� SUHGLFWLQJ�
SRVWWUHDWPHQW�YLVXDO�RXWFRPH�LQ�DQWHULRU�YLVXDO�SDWKZD\�PHQLQJLRPDV����%U��-��2SKWKDOPRO���
������Y���������S������������

���� $YHU\�5�$���/LX�*�7���)LVKHU�0�-��HW�DO��5HWLQDO�QHUYH�¿EHU�OD\HU�WKLFNQHVV�LQ�FKLOGUHQ�ZLWK�
RSWLF�SDWKZD\V�JOLRPDV����$P��-�2SKWKDOPRO���������Y���������S����������

���� )DUG�0�$���)DNKUHH�6���(VKUDJKL�%��&RUUHODWLRQ�RI�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�SDUDPHWHUV�
ZLWK�FOLQLFDO�DQG�UDGLRORJLFDO�SURJUHVVLRQ�LQ�SDWLHQWV�ZLWK�V\PSWRPDWLF�RSWLF�SDWKZD\�JOLRPDV�
���*UDHIHV�$UFK�&OLQ�([S�2SKWKDOPRO���������Y����������S�����������

���� )RUWH�5���%RQDYRORQWD�3���9DVVDOOR�3��(YDOXDWLRQ�RI�UHWLQDO�QHUYH�¿EHU�OD\HU�ZLWK�RSWLF�QHUYH�
WUDFNLQJ�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�LQ�W\URLG�DVVRFLDWHG�RUELWRSDWK\����2SKWDOPRORJLFD��
������Y���������S�����������

���� 'DQHVK�0H\HU�+�9���&DUUROO�6�&���)RURR]DQ�5��HW�DO��5HODWLRQVKLS�EHWZHHQ�UHWLQDO�QHUYH�¿EHU�
OD\HU�DQG�YLVXDO�¿HOG�VHQVLWLYLW\�DV�PHDVXUHG�E\�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�LQ�FKLDVPDO�
FRPSUHVVLRQ����,QYHVW��2SKWKDOPRO��9LV�6FL���������Y���������S�����������

���� 'DQHVK�0H\HU� +�9��� 3DSFKHQNR� 7��� 6DYLQR� 3�-�� HW� DO�� ,Q� YLYR� UHWLQDO� QHUYH� ¿EHU� OD\HU�
WKLFNQHVV�PHDVXUHG�E\�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�SUHGLFWV�YLVXDO�UHFRYHU\�DIWHU�VXUJHU\�
IRU�SDUDFKLDVPDO�WXPRUV����,QYHVW��2SKWKDOPRO��9LV�6FL���������Y��������S�������������

���� -DFRE�0��� 5DYHURW� *��� -RXDQQHDX� (�� HW� DO�� 3UHGLFWLQJ� YLVXDO� RXWFRPH� DIWHU� WUHDWPHQW� RI�
SLWXLWDU\�DGHQRPDV�ZLWK�RSWLFDO�FRKHUHQFH�WRPRJUDSK\����$Q��-��2SKWKDOPRO���������Y���������
S�������
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���� 2UVVDXG�&���5RFKH�2���'X¿HU� -�/��1XWULWLRQDO�RSWLF�QHXURSDWKLHV� ��� -��1HXURO��6FL��� ������
Y������S����������

���� 1RODQ�.HQQH\�5�&��� /LX�0���$NKDQG�2�� HW� DO��2SWLPDO� LQWHUH\H� GL൵HUHQFH� WKUHVKROGV� E\�
RSWLFDO�FRKHUHQFH�WRPRJUDSK\�LQ�PXOWLSOH�VFOHURVLV��$Q�LQWHUQDWLRQDO�VWXG\����$QQ�1HXURO���
������Y�����S����������

���� &RVWHOOR�)���%XUWRQ�-�0��5HWLQDO�LPDJLQJ�ZLWK�RSWLFDO�FRKHUHQFH�WRPRJUDSK\��$�ELRPDUNHU�LQ�
PXOWLSOH�VFOHURVLV"����(\H�%UDLQ��������Y�����S��������

���� &RVWHOOR� )��� 3DQ�<�,���<HK�(�$�� HW� DO��7KH� WHPSRUDO� HYROXWLRQ� RI� VWUXFWXUDO� DQG� IXQFWLRQDO�
PHDVXUHV�DIWHU�DFXWH�RSWLF�QHXULWLV����-��1HXURO��1HXURVXUJ��3V\FKLDWU\��������Y�����S������
�����

���� 4DVÕPRY� (�0��� +�VH\QOL� 6�)�2IWDOPRORJL\DGD� VLPXO\DVL\D� KDOODUÕQÕQ� DúNDUODQPD� WHVWOԥUL�
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