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0ԥTVԥG� ��������\DúOÕ�JԥQF�NLúLOԥU�DUDVÕQGD� UHIUDNVL\D�T�VXUODUÕQÕQ� UDVWJԥOPԥ� WH]OL\LQLQ��NOLQLNL�
HSLGHPLRORML�[�VXVL\\ԥWOԥULQLQ�|\UԥQLOPԥVL�Yԥ�WԥKOLOL�

0DWHULDO�Yԥ�PHWRGODU
7ԥGTLTDW�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQGԥ�P�D\LQԥGԥQ�NHoԥQ�JԥQFOԥU�

DUDVÕQGD� DSDUÕOPÕúGÕU��+D]ÕUNL� WԥGTLTDWGD� SRSXO\DVL\D� KԥFPLQԥ� X\÷XQ� RODUDT� ���� J|UPԥ� SDWRORJL\DVÕ�
RODQ�JԥQFLQ�PԥOXPDWODUÕ�WԥKOLO�HGLOPLúGLU��

0�D\LQԥ�NRUUHNVL\DVÕ]�Yԥ�NRUUHNVL\D�LOԥ�J|UPԥ�LWLOL\LQLQ�Wԥ\LQL��J|]�Q�KԥUԥNL�DSSDUDWÕQÕQ�P�D\LQԥVL��
VLNORSOHJL\DGDQ� ԥYYԥO� Yԥ� VRQUD� RE\HNWLY� UHIUDNVL\DQÕQ� Wԥ\LQL�� \DUÕTOÕ� ODPSD� LOԥ� J|]�Q� |Q� Yԥ� DU[D�
VHTPHQWLQLQ�P�D\LQԥVL�Yԥ�J|]�GLELQLQ�RIWDOPRVNRSL\DVÕ�úԥNOLQGԥ�Kԥ\DWD�NHoLULOPLúGLU��6LNORSOHJL\DGDQ�
VRQUD�Wԥ\LQ�HGLOPLú�RE\HNWLY�UHIUDNVL\DQÕQ�GԥUԥFԥVL�KԥU�KDQVÕ�ELU�J|]�Q�ԥVDV�PHULGLDQODUÕQÕQ�ú�DVÕQGÕUPD�
J�F�Q�Q�QԥWLFԥVLQԥ�X\÷XQ�Wԥ\LQ�HGLOPLú��P�YD¿T�RODUDT�TUXSODUD�E|O�QP�úG�U�

1ԥWLFԥ
$OÕQDQ� QԥWLFԥOԥUԥ� ԥVDVԥQ� ���� �������� JԥQFGԥ�P�[WԥOLI� UHIUDNVL\D� T�VXUODUÕ� DúNDU� HGLOPLúGLU� NL��

RQODUGDQ� ������PLRSL\D�� ������ KLSHUPHWURSL\D�� ������ TDUÕúÕT� DVWLTPDWL]P� WԥúNLO� HWPLúGLU�� 0LRSLN�
UHIUDNVL\D� TUXSXQGDNÕ� JԥQFOԥULQ� ����Gԥ� \�NVԥN� GԥUԥFԥOL� PLRSL\D� P�úDKLGԥ� ROXQPXúGXU�� (\QL�
]DPDQGD�PLRSL\DQÕQ�ԥQ�oR[�\D\ÕOPDVÕ�%DNÕ�úԥKԥUL��]Uԥ�P�úDKLGԥ�ROXQPXúGXU��$OÕQDQ�QԥWLFԥOԥUÕQ�WԥKOLOL�
J|VWԥUPLúGLU�NL��PLRSL\D�Yԥ�KLSHUPHWURSL\D�TUXSXQGD�]ԥLI�GԥUԥFԥOL�DVWLTPDWL]P��VW�QO�N� WԥúNLO�HWPLú��
TDUÕúÕT�DVWLTPDWL]P�oR[�KDOODUGD�RUWD�Yԥ�\�NVԥN�GԥUԥFԥGԥ�Wԥ]DK�U�HWPLúGLU��$QL]RPHWURSL\DQÕQ�ԥQ�oR[�
GԥUԥFԥVL�TDUÕúÕT�DVWLTPDWL]P�RODQ�J|]OԥUGԥ�P�úDKLGԥ�HGLOPLúGLU� ���������<�NVԥN�GԥUԥFԥOL�DPEOLRSL\D�
ԥQ� oR[� KLSHUPHWURSL\D� UHIUDNVL\DVÕ� LOԥ� P�úDKLGԥ� ROXQPXúGXU�� %XUDGD� KLSHUPHWURSL\D� PRQRNXO\DU�
DPEOLRSL\DQÕQ� \DUDQPDVÕQGD� �VW�QO�N� WԥúNLO� HWVԥGԥ� ������� ELQRNX\DU� DPEOLRSL\D\D� ԥQ� oR[� TDUÕúÕT�
DVWLTPDWL]P�KDOODUÕQGD�UDVW�JԥOLQPLúGLU����������

<HNXQ
5HIUDNVL\D� T�VXUODUÕ� J|UPԥ� RUTDQÕ� SDWRORJL\DVÕ� �]Uԥ� JԥQFOԥU� DUDVÕQGD� LON� \HUL� WXWPDTGDGÕU� Yԥ�

DOÕQDQ�QԥWLFԥOԥU�KԥPLQ�SDWRORORJL\DQÕQ�HUNԥQ�DúNDUODQPDVÕ��NRUUHNVL\DVÕ�Yԥ�ԥVDVOÕ�GLVSDQVHU�P�úDKLGԥQLQ�
ODEXGO�\�Q��LVEDW�HGLU�

$oDU�V|]OԥU��UHIUDNVL\D�T�VXUODUÕ��UDVWJΩOPΩ�WH]OL\L

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ƚɭɫɟɣɧɥɢ�ɋ�Ɏ�

ȺɇȺɅɂɁ�ɑȺɋɌɈɌɕ�ȼɋɌɊȿɑȺȿɆɈɋɌɂ�ɂ�ɄɅɂɇɂɄɈ�ɗɉɂȾȿɆɂɈɅɈȽɂɑȿɋɄɂɏ�
ɈɋɈȻȿɇɇɈɋɌȿɃ�ɇȺɊɍɒȿɇɂə�ɊȿɎɊȺɄɐɂɂ�ɍ�ɆɈɅɈȾɕɏ�Ɇɍɀɑɂɇ�ɋɈ�ɁɊɂɌȿɅɖɇɈɃ�
ɉȺɌɈɅɈȽɂȿɃ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��$=�������ɭɥ��
Ⱦɠɚɜɚɞɯɚɧɚ���������Ⱥɡɟɪɛɚɣɞɠɚɧ
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ɊȿɁɘɆȿ

ɐɟɥɶ� ±� ɢɡɭɱɟɧɢɟ� ɢ� ɚɧɚɥɢɡ� ɱɚɫɬɨɬɵ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɢ� ɤɥɢɧɢɤɨ�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɧɚɪɭɲɟɧɢɹ�ɪɟɮɪɚɤɰɢɢ�ɭ�ɦɨɥɨɞɵɯ�ɦɭɠɱɢɧ�ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ�

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɫɪɟɞɢ� ɦɨɥɨɞɵɯ� ɦɭɠɱɢɧ�� ɩɪɨɲɟɞɲɢɯ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɜ�

ɇɚɰɢɨɧɚɥɶɧɨɦ�ɐɟɧɬɪɟ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ȼ�ɧɚɫɬɨɹɳɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɞɚɧɧɵɟ�����ɱɟɥɨɜɟɤ�ɫ�ɡɪɢɬɟɥɶɧɨɣ�ɩɚɬɚɥɨɝɢɟɣ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɱɢɫɥɟɧɧɨɫɬɢ�
ɧɚɫɟɥɟɧɢɹ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɨɩɪɟɞɟɥɹɥɢ� ɨɫɬɪɨɬɭ� ɡɪɟɧɢɹ� ɫ� ɢ� ɛɟɡ� ɤɨɪɪɟɤɰɢɢ�� ɨɛɴɟɤɬɢɜɧɭɸ�
ɪɟɮɪɚɤɰɢɢɸ�ɞɨ�ɢ�ɩɨɫɥɟ�ɰɢɤɥɨɩɥɟɝɢɢ��ɨɛɫɥɟɞɨɜɚɥɢ�ɞɜɢɝɚɬɟɥɶɧɵɣ�ɚɩɩɚɪɚɬ�ɝɥɚɡɚ��ɩɟɪɟɞɧɢɣ�ɢ�ɡɚɞɧɢɣ�
ɫɟɝɦɟɧɬ�ɝɥɚɡɚ�ɫ�ɩɨɦɨɳɶɸ�ɳɟɥɟɜɨɣ�ɥɚɦɩɵ�ɢ�ɩɪɨɜɨɞɢɥɢ�ɨɮɬɚɥɶɦɨɫɤɨɩɢɸ�ɝɥɚɡɧɨɝɨ�ɞɧɚ��ɋɬɟɩɟɧɶ�
ɨɛɴɟɤɬɢɜɧɨɣ� ɪɟɮɪɚɤɰɢɢ� ɩɨɫɥɟ� ɰɢɤɥɨɩɥɟɝɢɢ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɩɨ� ɪɟɡɭɥɶɬɚɬɭ� ɫɢɥɵ� ɩɪɟɥɨɦɥɟɧɢɹ�
ɨɫɧɨɜɧɵɯ�ɦɟɪɢɞɢɚɧɨɜ�ɝɥɚɡɚ��ɤɨɬɨɪɵɟ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɧɵ�ɧɚ�ɝɪɭɩɩɵ�

Ɋɟɡɭɥɶɬɚɬɵ
ɋɨɝɥɚɫɧɨ� ɩɨɥɭɱɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɡɥɢɱɧɵɟ� ɪɟɮɪɚɤɰɢɨɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɜɵɹɜɥɟɧɵ� ɭ�

���� ��������ɦɨɥɨɞɵɯ�ɥɸɞɟɣ��ɢɡ�ɧɢɯ�ɦɢɨɩɢɹ�ɛɵɥɚ�ɭ�������� ɝɢɩɟɪɦɟɬɪɨɩɢɹ� ��ɭ��������ɫɦɟɲɚɧɧɵɣ�
ɚɫɬɢɝɦɚɬɢɡɦ�±�ɭ� �������Ɇɢɨɩɢɹ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɭ� ����ɦɨɥɨɞɵɯ�ɥɸɞɟɣ�ɜ� ɝɪɭɩɩɟ� ɫ�
ɦɢɨɩɢɱɟɫɤɨɣ�ɪɟɮɪɚɤɰɢɟɣ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɫɚɦɚɹ�ɜɵɫɨɤɚɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɦɢɨɩɢɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɜ�
Ȼɚɤɭ��Ⱥɧɚɥɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɜ�ɝɪɭɩɩɟ�ɫ�ɦɢɨɩɢɟɣ�ɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɟɣ�ɩɪɟɨɛɥɚɞɚɥ�ɚɫɬɢɝɦɚɬɢɡɦ�
ɫɥɚɛɨɣ� ɫɬɟɩɟɧɢ�� ɫɦɟɲɚɧɧɵɣ� ɚɫɬɢɝɦɚɬɢɡɦ� ɜɨ� ɦɧɨɝɢɯ� ɫɥɭɱɚɹɯ� ɛɵɥ� ɫɪɟɞɧɟɣ� ɢ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ��
ɇɚɢɛɨɥɶɲɚɹ�ɫɬɟɩɟɧɶ�ɚɧɢɡɨɦɟɬɪɨɩɢɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɜ�ɝɥɚɡɚɯ�ɫɨ�ɫɦɟɲɚɧɧɵɦ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ����������
Ⱥɦɛɥɢɨɩɢɹ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɱɚɳɟ�ɜɫɟɝɨ�ɩɪɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɱɟɫɤɨɣ�ɪɟɮɪɚɤɰɢɢ��ɇɟɫɦɨɬɪɹ�
ɧɚ� ɬɨ�� ɱɬɨ� ɝɢɩɟɪɦɟɬɪɨɩɢɹ� ɩɪɟɨɛɥɚɞɚɥɚ� ɩɪɢ� ɪɚɡɜɢɬɢɢ� ɦɨɧɨɤɭɥɹɪɧɨɣ� ɚɦɛɥɢɨɩɢɢ� ������� ɱɚɫɬɨɬɚ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɛɢɧɨɤɭɥɹɪɧɨɣ�ɚɦɛɥɢɨɩɢɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɩɪɢ�ɫɦɟɲɚɧɧɨɦ�ɚɫɬɢɝɦɚɬɢɡɦɟ���������

Ɂɚɤɥɸɱɟɧɢɟ
ɇɚɪɭɲɟɧɢɹ�ɪɟɮɪɚɤɰɢɢ�ɹɜɥɹɸɬɫɹ�ɨɫɧɨɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɡɪɢɬɟɥɶɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɫɪɟɞɢ�ɦɨɥɨɞɟɠɢ��

ɢ� ɩɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɚɧɧɟɝɨ� ɜɵɹɜɥɟɧɢɹ�� ɤɨɪɪɟɤɰɢɢ� ɢ�
ɬɳɚɬɟɥɶɧɨɝɨ�ɞɢɫɩɚɧɫɟɪɧɨɝɨ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɧɚɪɭɲɟɧɢɹ�ɪɟɮɪɚɤɰɢɢ��ɱɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ

.DVLPRY�(�0���+XVH\QOL�6�)�

$1$/<6,6�2)�35(9$/(1&(�$1'�&/,1,&$/���(3,'(0,2/2*,&$/�)($785(6�2)�
5()5$&7,9(�(55256�,1�<281*�0(1�:,7+�$�2&8/$5�3$7+2/2*<�

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$O\HYD��%DNX��$=�������-DYDGKDQ�VW��������

6800$5<

3XUSRVH���WR�VWXG\�DQG�DQDO\]H�WKH�SUHYDOHQFH�DQG�WKH�FOLQLFDO�HSLGHPLRORJLFDO�IHDWXUHV�RI�UHIUDFWLYH�
HUURUV�LQ�\RXQJ�PHQ�DJHG�������\HDUV�

0DWHULDO�DQG�PHWKRGV
7KH�VWXGLHV�ZHUH�FRQGXFWHG�DPRQJ�\RXQJ�PHQ�H[DPLQHG�DW�WKH�FHQWHU��7KLV�VWXG\�DQDO\]HG�GDWD�

IURP� ���� SHRSOH�ZLWK� RFXODU� SDWKRORJ\�� GHSHQGLQJ� RQ� WKH� SRSXODWLRQ��$OO� SDWLHQWV� KDG� YLVXDO� DFXLW\�
ZLWK�ZLWKRXW�FRUUHFWLRQ��REMHFWLYH�UHIUDFWLRQ�EHIRUH�DQG�DIWHU�F\FORSOHJLD��WKH�H\H�PRWRU�DSSDUDWXV��WKH�
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DQWHULRU�DQG�SRVWHULRU�VHJPHQWV�ZHUH�H[DPLQHG�ZLWK�D�VOLW�ODPS��IXQGXV�RSKWKDOPRVFRS\�ZDV�SHUIRUPHG��
7KH�GHJUHH�RI�REMHFWLYH�UHIUDFWLRQ�DIWHU�F\FORSOHJLD�ZDV�GHWHUPLQHG�E\�WKH�UHVXOW�RI�WKH�UHIUDFWLYH�SRZHU�
RI�WKH�H\H¶V�PDLQ�PHULGLDQV��ZKLFK�ZHUH�UHVSHFWLYHO\�GLYLGHG�LQWR�JURXSV�

5HVXOWV
9DULRXV�UHIUDFWLYH�HUURUV�ZHUH�GHWHFWHG�LQ�������������\RXQJ�SHRSOH��RI�ZKLFK�������KDG�P\RSLD��

��������K\SHURSLD����������PL[HG�DVWLJPDWLVP��+LJK�P\RSLD�ZDV�REVHUYHG�LQ�����RI�\RXQJ�SHRSOH�
LQ� WKH�JURXS�ZLWK�P\RSLF�UHIUDFWLRQ��7KH�KLJKHVW�SUHYDOHQFH�RI�P\RSLD�ZDV�REVHUYHG� LQ�%DNX��:HDN�
DVWLJPDWLVP�SUHYDLOHG�LQ�WKH�JURXS�ZLWK�P\RSLD�DQG�K\SHURSLD��PL[HG�DVWLJPDWLVP�LQ�PDQ\�FDVHV�ZDV�
PRGHUDWH�DQG�KLJK��7KH�KLJKHVW�GHJUHH�RI�DQLVRPHWURSLD�ZDV�REVHUYHG�LQ�WKH�H\HV�ZLWK�PL[HG�DVWLJPDWLVP�
���������$�KLJK�GHJUHH�RI�DPEO\RSLD�ZDV�PRVW�RIWHQ�REVHUYHG�ZLWK�K\SHURSLF�UHIUDFWLRQ��'HVSLWH�WKH�IDFW�
WKDW�K\SHURSLD�SUHYDLOHG�GXULQJ�RI�PRQRFXODU�DPEO\RSLD��������WKH�LQFLGHQFH�RI�ELQRFXODU�DPEO\RSLD�
ZDV�REVHUYHG�ZLWK�PL[HG�DVWLJPDWLVP���������

&RQFOXVLRQ
5HIUDFWLYH� HUURUV� DUH� WKH�PDLQ� FDXVH� RI� YLVXDO� SDWKRORJ\� DPRQJ� \RXQJ� SHRSOH� DQG� WKH� UHVXOWV�

FRQ¿UP�WKH�QHHG�IRU�HDUO\�GHWHFWLRQ��FRUUHFWLRQ�DQG�FDUHIXO�IROORZ�XS�RI�WKLV�SDWKRORJ\�

.H\�ZRUGV��UHIUDFWLRQ�GLVRUGHUV��IUHTXHQF\�RI�RFFXUUHQFH

5HIUDNVL\D�T�VXUODUÕ� �54��E�W�Q�\Dú�TUXSODUÕQÕ�ԥKDWԥ�HGԥQ�Yԥ�ԥQ�oR[�UDVW�JԥOLQԥQ�J|UPԥ�RUTDQÕ�
SDWRORJL\DVÕGÕU��<D[ÕQ�]DPDQODUGD�DSDUÕOPÕú�WԥGTLTDWODUÕQ�Yԥ�hPXPG�Q\D�6ԥKL\\ԥ�7ԥúNLODWÕQÕQ��h67��
YHUGL\L�PԥOXPDWODUÕQ� QԥWLFԥVLQԥ� ԥVDVԥQ� UHIUDNVL\D� T�VXUODUÕ� J|UPԥQLQ� SR]XOPDVÕQÕQ� ԥVDV� VԥEԥEL� NLPL�
ELULQFL�\HUGԥ�Yԥ�J|UPԥQLQ�LWLULOPԥVLQLQ�VԥEԥEL�NLPL�����KDOGD�LNLQFL�\HUGԥ�GXUPDTGDGÕU�>�@��1DLGRR�Yԥ�
EDúTDODUÕQÕQ� DSDUGÕ÷Õ� WԥGTLTDWD� ԥVDVԥQ� �����FX� LOGԥ� NRUUHNVL\D� ROXQPD\DQ� UHIUDNVL\D� T�VXUODUÕ� ������
PLO\RQ� G�Q\D� ԥKDOLVLQGԥ� J|UPԥQLQ� SR]XOPDVÕQD�� ���� PLO\RQ� LQVDQGD� LVԥ� �PXPLOLNGԥ� NRUOX÷D� VԥEԥE�
ROPXúGXU�>�@��4DUúÕVÕ�DOÕQD�ELOLQԥQ�NRUOX÷XQ�DUDGDQ�TDOGÕUÕOPDVÕ��o�Q�TOREDO� WԥúԥEE�V�SODQÕ� �9,6,21�
������ *|UPԥ� K�TXTX�� oԥUoLYԥVLQGԥ� 54�QÕQ� \D\ÕOPDVÕQÕQ� DUWDQ� TL\PԥWOԥQGLUPԥOԥULQL� YXU÷XOD\DQ�
HSLGHPLRORML�WԥGTLTDWODUÕQ�DUGÕQFD��54�EHú�SULRULWHW�J|]�[ԥVWԥOLNOԥULQGԥQ�ELUL�NLPL�SODQD�GD[LO�HGLOGL�>���@��
h67� UHIUDNVL\D� T�VXUODUÕQÕQ� |\UԥQLOPԥVL�� SUR¿ODNWLND� Yԥ�P�DOLFԥ�PԥTVԥGL� LOԥ� ³5HIUDNWLY�4�VXU´� LúoL�
TUXSXQXQ�\DUDGÕOPDVÕ��9,6,21������QLQ�WDSúÕUÕT�TUXSXQD�PLOOL�Yԥ�EH\QԥO[DOT�4H\UL�+|N�PԥW�øQNLúDI�
7ԥúNLODWODUÕQÕQ� �4+ø7��Yԥ� H\QL� ]DPDQGD�54�QÕ�� Yԥ� RQODUÕQ�P�DOLFԥ�Yԥ�SUR¿ODNWLNDVÕQÕ� WԥGTLT� HGԥFԥN�
P�[WԥOLI�VDKԥOԥUGԥNL�LúoL�TUXSODUÕQÕ�VԥIԥUEԥU�HWPLúGLU�

+DO±KD]ÕUGD� LVԥ� 54� G�QDQÕQ� P�[WԥOLI� UHJLRQODUÕQGD� VRVLDO� HNRQRPLN� WԥVLULQL� J|VWԥUPԥNGԥGLU��
6PLWV�Yԥ�EDúTDODUÕQÕQ�WԥGTLTDWODUÕ�QԥWLFԥOԥULQԥ�ԥVDVԥQ�NRUUHNVL\D�ROXQPD\DQ�UHIUDNVL\D�T�VXUODUÕ�G�Q\D�
LTWLVDGL\\DWÕQD��PXPLOLNGԥ�����PLO\DUG�GROODU�KԥFPLQGԥ�D]DOPDVÕ�NLPL�PԥQ¿�WԥVLULQL�J|VWԥUPLúGLU�"""�
%X�LQGHNV�[�VXVLOԥ����\DúGDQ�\X[DUÕ�ԥKDOL��o�Q�������PLO\DUG�GROODU�KԥFPLQGԥ�TL\PԥWOԥQGLULOPLúGLU�>�@��

(\QL�]DPDQGD�DSDUÕODQ�VRQ�WԥGTLTDWODUGD�Kԥ\DW�WԥU]L�WԥVLULQLQ�Gԥ�TL\PԥWOԥQGLULOPԥVLOԥ�P�[WԥOLI�HWQLN�
Yԥ�\Dú�TUXSODUÕQGD�UHIUDNVL\D�T�VXUODUÕ�DUDVÕQGD�PLRSL\DQÕQ�UDVWJԥOPԥ�WH]OL\LQLQ�DUWPDVÕ�WHQGHQVL\DVÕ�|]�
ԥNVLQL�WDSPÕúGÕU�>���@�

�%HOԥ�NL��UHIUDNVL\D�T�VXUODUÕQÕQ�\D\ÕOPDVÕ�P�[WԥOLI�|ONԥOԥUGԥ�EԥUDEԥU�úԥNLOGԥ�JHWPLU��6RQ�WԥGTLTDWODUD�
ԥVDVODQVDT�ùԥUTL�$VL\D�|ONԥOԥULQGԥ�PLRSL\DQÕQ�UDVWJԥOPԥ�WH]OL\L�oR[�\�NVԥNGLU��+DOEXNL�$YURSD�Yԥ�TԥUE�
G|YOԥWOԥULQGԥ� KLSHUPHWURSL\DQÕQ� UDVWJԥOPԥ� WH]OL\LQLQ� GDKD� \�NVԥN� ROGX÷X� J|VWԥULOLU�� %X� WԥGTLTDWODUGD�
WԥGTLT�ROXQDQ�\Dú�SRSXO\DVL\DVÕ�GDKD�\DúOÕ�TUXS�WԥúNLO�HGLU�NL��\�NVԥN�KLSHUPHWURSL\DQÕQ�GDKD�oR[�UDVW�
JԥOLQPԥVL�EX�KDOODUGD�E�OOXUGD�\DúOD�ԥODTԥGDU�\DUDQPÕú�Gԥ\LúLNOLNOԥUOԥ�Gԥ�L]DK�ROXQD�ELOԥU�

+DúHPL�Yԥ�KԥPP�ԥOOLÀԥULQLQ�DSDUGÕ÷Õ�DUDúGÕUPDGD�hPXPG�Q\D�6ԥKL\\ԥ�7ԥúNLODWÕQÕQ� �h67��ԥQ�
VRQ�G�Q\D�ԥUD]L�E|OJ��WԥVQLIDWÕQD�ԥVDVԥQ��$IULND�E|OJԥVL��$PHULND�E|OJԥVL��&ԥQXE�ùԥUTL�$VL\D��$YURSD��
ùԥUTL�$UDOÕT�GԥQL]L�E|OJԥVL�Yԥ�4ԥUEL�6DNLW�RNHDQ�E|OJԥVL������������LOOԥU�ԥU]LQGԥ�UHIUDNVL\D�T�VXUODUÕQÕQ�
EX�UHJLRQDO�ԥUD]L�E|OPԥOԥUL��]Uԥ�\D\ÕOPD�WHQGHQVL\DVÕQÕ�J|VWԥUԥQ�PHWD�DQDOL]LQ�QԥWLFԥVL�J|VWԥULOPLúGLU�>�@��
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0HWD�DQDOL]ԥ�ԥVDVԥQ�UHIUDNVL\D�SDWRORJL\DVÕQÕQ�NOLQLNL�HSLGHPLRORML�[�VXVL\\ԥWOԥULQLQ�WԥGTLT�ROXQPDVÕ��
D\UÕ�D\UÕ� SRSXO\DVL\DODUGD� UDVWJԥOPԥ� WH]OL\LQLQ� |\UԥQLOPԥVL� JԥOԥFԥN� VԥKL\\ԥQLQ� ԥVDV� SULRULWHWOԥULQGԥQ�
ELULQԥ�oHYULOPLúGLU�

0ԥTVԥG� ±� ������ \DúOÕ� JԥQF� NLúLOԥU� DUDVÕQGD� UHIUDNVL\D� T�VXUODUÕQÕQ� UDVWJԥOPԥ� WH]OL\L�� NOLQLNL�
HSLGHPLRORML�[�VXVL\\ԥWOԥULQLQ�|\UԥQLOPԥVL�Yԥ�WԥKOLOLQGԥQ�LEDUԥWGLU�

0DWHULDO�Yԥ�PHWRGODU
7ԥGTLTDW�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQGԥ�P�D\LQԥGԥQ�NHoԥQ�JԥQFOԥU�

DUDVÕQGD�DSDUÕOPÕúGÕU��hPXPLOLNGԥ����������±FL�LOOԥU�ԥU]LQGԥ�WDP�P�D\LQԥGԥQ�������JԥQF�NHoPLúGLU�NL��
KD]ÕUNL�WԥGTLTDWGD�SRSXO\DVL\D�KԥFPLQԥ�X\÷XQ�RODUDT�����QԥIԥULQ�PԥOXPDWODUÕ�WԥKOLO�HGLOPLúGLU��%HOԥ�NL��
SRSXO\DVL\D\D�X\JXQ�WԥKOLO�ROXQDQ�[ԥVWԥOԥULQ�VD\Õ�DQDORML�WԥGTLTDWODUD�X\÷XQ�úԥNLOGԥ�KHVDEODQPÕúGÕU�>�@��
6RQ�QԥWLFԥGԥ�����J|UPԥ�RUTDQÕ�SDWRORJL\DVÕ�RODQ�oD÷ÕUÕúoÕODUÕQ�PԥOXPDWODUÕ�WԥKOLO�HGLOPLúGLU�

0�D\LQԥ�NRUUHNVL\DVÕ]�Yԥ�NRUUHNVL\D�LOԥ�J|UPԥ�LWLOL\LQLQ�Wԥ\LQL��J|]�Q�KԥUԥNL�DSDUDWÕQÕQ�P�D\LQԥVL��
VLNORSOHJL\DGDQ� ԥYYԥO� Yԥ� VRQUD� UHIUDNVL\DQÕQ� Wԥ\LQL�� \DUÕTOÕ� ODPSD� LOԥ� J|]�Q� |Q� Yԥ� DU[D� VHTPHQWLQLQ�
P�D\LQԥVL� Yԥ� J|]� GLELQLQ� RIWDOPRVNRSL\DVÕ� úԥNOLQGԥ� Kԥ\DWD� NHoLULOPLúGLU�7ԥGTLTDWD� GD[LO� HGLOԥQ�
JԥQFLQ�KԥU�ELU�J|]�Q�Q�UHIUDNVL\DVÕ�D\UÕ�D\UÕOÕTGD�Wԥ\LQ�HGLOPLúGLU��+D]ÕUNL�WԥGTLTDWGD�DQFDT�PDNVLPDO�
VLNORSOHJL\DGDQ�VRQUD�ԥOGԥ�HGLOԥQ�QԥWLFԥOԥU�ԥVDVÕQGD�RE\HNWLY�UHIUDNVL\D�Gԥ\ԥUOԥUL�ԥVDV�J|W�U�OP�úG�U��
1ԥ]ԥUԥ�DOVDT�NL��PDQLIHVW�Yԥ�VXE\HNWLY�UHIUDNVL\D�Gԥ\ԥUOԥUL�DSDUÕODQ�SRSXO\DVL\DGD�\Dú�TUXSXQD�X\÷XQ�
IԥUTOԥQGL\L� Eԥ]L� KDOODUGD�� [�VXVԥQ� KLSHUPHWURSL\D� Yԥ� KLSHUPHWURSLN� DVWLTPDWL]P�� DNNRPRGDVL\DQÕQ�
VSD]PÕ�RODQ�KDOODUGD�RE\HNWLY�Gԥ\ԥUOԥULQ�TL\PԥWOԥQGLULOPԥVL�]ԥUXULGLU��6LNORSOHJL\DQÕQ�DSDUÕOPDVÕ��o�Q�
�����OL�$WURSLQ� VXOIDW� Yԥ� \D� 6LNORSHQWRODW� PԥKOXOX� LVWLIDGԥ� HGLOPLúGLU�� 6LNORSOHJL\DGDQ� VRQUD� Wԥ\LQ�
HGLOPLú�RE\HNWLY�UHIUDNVL\DQÕQ�GԥUԥFԥVL�KԥU�KDQVÕ�ELU�J|]�Q�ԥVDV�PHULGLDQODUÕQÕQ�ú�DVÕQGÕUPD�J�F�Q�Q�
QԥWLFԥVLQԥ�X\÷XQ�Wԥ\LQ�HGLOPLú��P�YD¿T�RODUDT�TUXSODUD�E|O�QP�úG�U�

0LRSL\D������'LRSWUL\DGDQ��'��NLoLN��KLSHUPHWURSL\D����'�Yԥ�DVWLTPDWL]P����'�GԥQ�E|\�N�KDOODUGD�
UHIUDNVL\D�T�VXUX�NLPL�TL\PԥWOԥQGLULOPLúGLU��5HIUDNVL\D�T�VXUODUÕQÕQ�TUXSODUD�E|OJ�V��]DPDQÕ�PLRSL\D�
������Yԥ�����'�TԥGԥU�]ԥLI���������'GԥQ�����'�TԥGԥU�RUWD�Yԥ��������'�GԥQ�DúD÷Õ�ROGXTGD�\�NVԥN�GԥUԥFԥOL�
PLRSL\D�NLPL�TL\PԥWOԥQGLULOPLúGLU��+LSHUPHWURSL\D�����'�GԥQ����'�TԥGԥU�]ԥLI��������'�GԥQ����'�\ԥ�
TԥGԥU�RUWD��������'�GԥQ�\X[DUÕ�\�NVԥN�GԥUԥFԥOL�KLSHUPHWURSL\D�NLPL�Yԥ�DVWLTPDWL]PLQ�GԥUԥFԥVL��������'�
GԥQ�����'�TԥGԥU�]ԥLI����������'�GԥQ�����'�\ԥ�TԥGԥU�RUWD��������'��GԥQ�\X[DUÕ�\�NVԥN�GԥUԥFԥOL�DVWLTPDWL]P�
NLPL� TL\PԥWOԥQGLULOPLúGLU�� 4H\UL� G�]J�Q� DVWLTPDWL]Pԥ� VԥEԥE� RODQ� [ԥVWԥOLNOԥU� �NHUDWRNRQXV�� EX\QX]�
TLúDQÕQ�P�[WԥOLI�PԥQúԥOOL� EXODQPDVÕ�� E�OOXUXQ� VXEO\XNVDVL\DVÕ�� KD]ÕUNL� WԥGTLTDWD� GD[LO� HGLOPԥPLúGLU��
$QFDT�UHIUDNVL\D�SDWRORJL\DVÕ�QԥWLFԥVLQGԥ�\DUDQPÕú�D÷ÕUODúPDODU�Yԥ�\DQDúÕ�[ԥVWԥOLNOԥU��\�NVԥN�PLRSL\D\D�
ED÷OÕ�WRU�TLúD�SDWRORJL\DVÕ��UHIUDNVLRQ�DPEOLRSL\D��oԥSJ|]O�N��D\UÕFD�WԥKOLO�ROXQPXúGXU�

(\QL�]DPDQGD�DPEOLRSL\DQÕQ�GԥUԥFԥVL�PDNVLPDO�NRUUHNVL\D� LOԥ�J|UPԥ� LWLOL\LQLQ�GHVLPDO�úNDOD\D�
X\÷XQ�VԥYL\\ԥVLQGԥQ�DVÕOÕ�RODUDT��\�NVԥN��������RUWD����������Yԥ�]ԥLI�GԥUԥFԥOL�����������Yԥ�ELU�Yԥ�\D���
J|]Gԥ�Wԥ]DK�U�HWPԥVL��PRQRNXO\DU�Yԥ�ELQRNXO\DU��DVÕOÕ�RODUDT�DQDOL]�HGLOPLúGLU�

7ԥGTLTDWD�GD[LO�HGLOԥQ�JԥQFOԥU���\Dú�TUXSXQD�E|O�QP�úG�U��$���������%��������&���������'�������
\DúODUÕ�ԥKDWԥ�HWPLúGLU��

$OÕQDQ�QԥWLFԥOԥU�0LFURVRIW�([FHO�SURTUDPÕQD�\�NOԥQPLú�Yԥ�VWDVWLVWLN�LúOԥPԥOԥU�PԥTVԥGLOԥ�6WDWLVWLND�
�6366�����SURTUDPÕQGD�KHVDEODQPÕúGÕU��$OÕQDQ�QԥWLFԥOԥU�����HWLEDUOÕT�LQWHUYDOÕ�Qԥ]ԥUԥ�DOÕQDUDT�VWDWLVWLN�
DUDúGÕUÕOPÕúGÕU�

$OÕQDQ�QԥWLFԥOԥU�
+D]ÕUNL�WԥGTLTDWGD�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQGԥ�P�D\LQԥGԥQ�NHoԥQ�

������ \Dú� DUDVÕ� ������������� ���� J|UPԥ� RUTDQÕ� SDWRORJL\DVÕ� RODQ� JԥQF� R÷ODQODU� WԥGTLT� ROXQPXúGXU��
2QODUGDQ�������������QԥIԥUGԥ�P�[WԥOLI�UHIUDNVL\D�SDWRORJL\DVÕ�Wԥ\LQ�HGLOPLú��������������QԥIԥUGԥ�LVԥ�
GLJԥU� J|UPԥ� RUTDQÕ� SDWRORJL\DVÕ� DúNDUODQPúGÕU� NL�� RQODU� KD]ÕUNL� WԥGTLTDWD� GD[LO� ROPD� NULWHUL\DODUÕQD�
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X\÷XQ� ROPDGÕTODUÕ� �o�Q� LVWLVQD� HGLOPԥPLúGLU�� 0�[WԥOLI� UHIUDNVL\D� T�VXUODUÕQD� ED÷OÕ� ��� ������� JԥQF�
NHUDWRUHIUDNWLY�FԥUUDKL�ԥPԥOL\\DW�NHoLUWPLúGLU�NL��RQODUÕQ�ԥPԥOL\\DWGDQ�ԥYYԥONL�J|VWԥULFLOԥUL�Yԥ�GԥUԥFԥOԥUL�
TUXSODU��]Uԥ�E|OJ�Gԥ�Gԥ\ԥUOԥQGLULOPLúGLU�

7ԥGTLT�ROXQDQ�JԥQFOԥU�DUDVÕQGD�UHIUDNVL\D�T�VXUODUÕ��D�GLDTUDPÕQGD�WԥVYLU�HGLOPLúGLU��*|U�QG�\��NLPL�
������PLRSL\D��������KLSHUPHWURSL\D��������TDUÕúÕT�DVWLTPDWL]P�WԥúNLO�HWPLúGLU��5HIUDNVL\D�T�VXUODUÕQÕQ�
GԥUԥFԥOԥULQԥ�X\÷XQ�UDVWJԥOPԥ�WH]OL\L���VD\OÕ�FԥGYԥOGԥ�J|VWԥULOPLúGLU��*|U�QG�\��NLPL�PLRSL\DQÕQ�UDVWJԥOPԥ�
WH]OL\L� �VW�QO�N� WԥúNLO� HWPLúGLU� ���������%X� DUDGD� \�NVԥN� GԥUԥFԥOL�PLRSL\D� �PXPL�PLRSL\DQÕQ� ����QL�
WԥúNLO�HWPLúGLU��%XUDGD�������'�GԥQ�\�NVԥN�RODQ�KDOODU�����WԥúNLO�HWPLúGLU��GLDTUDP��E��

'LDTUDP��

D�

E�

4UXSODUD� GD[LO� HGLOԥQ� JԥQFOԥULQ� VD\Õ�P�YD¿T� RODUDT�$������%������&�����'���� WԥúNLO� HWPLúGLU��
0�[WԥOLI� \Dú� TUXSODUÕ� �]Uԥ� UHIUDNVL\D� T�VXUODUÕQÕQ� UDVWJԥOPԥ� WH]OL\L� �� VD\OÕ� GLDTUDPGD� J|VWԥULOPLúGLU��
'LDTUDPGDQ�J|U�QG�\��NLPL�E�W�Q�\Dú�TUXSODUÕ��]Uԥ�PLRSL\DQÕQ�UDVWJԥOPԥ�WH]OL\L��VW�QO�N�WԥúNLO�HWPLúGLU�
NL��EXUDGD�\HQL\HWPԥ�Yԥ����\DúD�TԥGԥU�RODQ�JԥQFOԥUGԥ�]ԥLI�Yԥ�RUWD�GԥUԥFԥOL�PLRSL\D��VW�QO�N�WԥúNLO�HWPLú��
������\DúOÕ�JԥQFOԥUGԥ�\�NVԥN�GԥUԥFԥOL�PLRSL\DQÕQ�UDVWJԥOPԥ�WH]OL\L�\�NVԥN�ROPXúGXU"""��S���������
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&ԥGYԥO��
0�[WԥOLI�UHIUDNVL\D�T�VXUODUÕQÕQ�Yԥ�RQODUÕQ�GԥUԥFԥOԥULQLQ�UDVWJԥOPԥ�WH]OL\L

0�[WԥOLI�GԥUԥFԥOL
UHIUDNVL\D�T�VXUODUÕ

;ԥVWԥOԥULQ�
VD\Õ )DL]Oԥ�QLVEԥWL 6WDQGDUW�[ԥWD

(WLEDUOÕT�LQWHUYDOÕ����

$úD÷Õ�KԥGG <X[DUÕ�KԥGG

=ԥLI�GԥUԥFԥOL�PLRSL\D ��� ����� ��� ����� �����

2UWD�GԥUԥFԥOL�PLRSL\D 99 ����� 1,4 ����� �����

<�NVԥN�GԥUԥFԥOL�PLRSL\D ��� ����� ��� ����� �����

=ԥLI�GԥUԥFԥOL�KLSHUPHWURSL\D �� ���� 1,1 ���� �����

2UWD�GԥUԥFԥOL�KLSHUPHWURSL\D �� ���� 1,1 ���� �����

<�NVԥN�GԥUԥFԥOL�KLSHUPHWURSL\D �� ���� ��� ���� ����

4DUÕúÕT�DVWLTPDWL]P �� ����� 1,4 ����� �����

'LDTUDP��

'LDTUDP� ��Gԥ� [ԥVWԥOԥULQ� DLG� ROGX÷X� UHJLRQODU� �]Uԥ� UDVWJԥOPԥ� WH]OL\L� J|VWԥULOPLúGLU� NL�� EXUDGD�
UD\RQODU� �%DNÕ� úԥKԥUL� LVWLVQD� ROPDTOD�� FR÷UD¿� ԥUD]L� FԥKԥWGԥQ� \D[ÕQOÕ÷Õ� Yԥ� H\QL� LTWLVDGL� ]RQD\D� GD[LO�
ROPDVÕ� ԥVDV�PH\DU� J|W�U�OԥUԥN� LTWLVDGL� UHJLRQODU� úԥNOLQGԥ� TUXSODúGÕUÕOPÕúGÕU�� 'LDTUDPGDQ� J|U�QG�\��
NLPL�[ԥVWԥOԥQPԥ�KDOODUÕ�ԥKDOLQLQ�GDKD�oR[�VÕ[�PԥVNXQODúGÕ÷Õ�ԥUD]L�%DNÕ�úԥKԥUL��]Uԥ�ROPXú��GDKD�VRQUD�
$UDQ�ø5���*DUDED÷�ø5���/ԥQNԥUDQ±$VWDUD�ø5���*ԥQFԥ±4D]D[�ø5��ùԥNL±=DTDWDOD�ø5��4XED±;DoPD]�ø5�
ROPXúGXU��ԤQ�D]�'D÷OÕT�ùLUYDQ�ø5�Yԥ�1D[oÕYDQ�ø5�JԥQFOԥU�WԥúNLO�HWPLúGLU��*|U�QG�\��NLPL�%DNÕ�úԥKԥU�
ԥKDOLVL�DUDVÕQGD�UHIUDNVL\D�SDWRORJL\DVÕQÕQ��[�VXVLOԥ�PLRSL\DQÕQ�oR[OXT�WԥúNLO�HWPԥVL�Qԥ]ԥUԥ�oDUSÕU�
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'LDTUDP��

�

'LDTUDP��

$\UÕ� D\UÕ� UHIUDNVL\D�TUXSODUÕ��]Uԥ� DVWLTPDWL]PLQ�GԥUԥFԥVL� úԥNLO���Gԥ� WԥVYLU� HGLOPLúGLU�NL�� EXUDGD�
J|U�QG�\��NLPL�PLRSL\D�Yԥ�KLSHUPHWURSL\D�TUXSXQGD�]ԥLI�GԥUԥFԥOL�DVWLTPDWL]P��VW�QO�N�WԥúNLO�HWPLú��
TDUÕúÕT�DVWLTPDWL]P�oR[�KDOODUGD�RUWD�Yԥ�\�NVԥN�GԥUԥFԥGԥ�Wԥ]DK�U�HWPLúGLU��S��������

(\QL�]DPDQGD�WԥGTLTDWGD�J|]OԥU�DUDVÕQGDNÕ�IԥUT�D\UÕFD�WԥKOLO�HGLOPLúGLU��%HOԥ�NL��DQL]RPHWURSL\DQÕQ�
P�[WԥOLI� UHIUDNVL\D� T�VXUODUÕQGD� Wԥ]DK�U�� FԥGYԥO� ��Gԥ� J|VWԥULOPLúGLU�� &ԥGYԥOGԥQ� J|U�QG�\�� NLPL�
DQL]RPHWURSL\DQÕQ�ԥQ�oR[�GԥUԥFԥVL�TDUÕúÕT�DVWLTPDWL]P�RODQ�J|]OԥUGԥ�P�úDKLGԥ�HGLOPLúGLU���������
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&ԥGYԥO��
$QL]RPHWURS\DQÕQ�UDVWJԥOPԥ�WH]OL\L

5HIUDNVL\D�
4�VXUODUÕ�

*|]OԥU�DUDVÕQGD�
IԥUT�\R[GXU��

1���

*|]OԥU�DUDVÕQGD�
IԥUT�����'S�
TԥGԥU��1���

*|]OԥU�DUDVÕQGD�
IԥUT�����'S�����

'S��1���

*|]OԥU�DUDVÕQGD�
IԥUT�!����'S��

1���

hPXPL�
[ԥVWԥOԥULQ�VD\Õ��

1���

0LRSL\D�
Yԥ�PLRSLN�
DVWLTPDWL]P

����������� ���������� ��������� ��������� �����������

+LSHUPHWURSL\D�
Yԥ�KLSHUPHWURSLN�
DVWLTPDWL]P

�������� ���������� ���������� ��������� �����������

4DUÕúÕT�
DVWLTPDWL]P ���������� ����������� �������� ���������� ����������

1���JΩQFΩULQ�VD\Õ������±�P�[WΩOLI�UHIUDNVL\D�T�VXUODUÕ��]UΩ�IDL]OΩ�QLVEΩWL

&ԥGYԥO��
0�[WԥOLI�UHIUDNVL\D�T�VXUX�RODQ�J|]OԥUGԥ�DPEOLRSL\DQÕQ�UDVWJԥOPԥ�WH]OL\L

5HIUDNVL\D�T�VXUX $PEOLRSL\DQÕQ�GԥUԥFԥVL

$PEOLRSL\D�\R[GXU =ԥLI�GԥUԥFԥOL 2UWD�GԥUԥFԥOL <�NVԥN�GԥUԥFԥOL

0LRSL\D���Q ��� �� ��� ��

� ����� ���� ����� ����

+LSHUPHWURSL\D�Q �� �� �� ��

� ����� ���� ����� �����

4DUÕúÕT�DVWLTPDWL]P�
�Q �� �� �� ��

� ����� ����� ����� �����

%LQRNXO\DU�Yԥ�\D�PRQRNXO\DU�UDVWJԥOPԥ�WH]OL\L

\R[GXU ELQRNXO\DU PRQRNXO\DU

0LRSL\D���Q ��� ��� ��

� ����� ����� ����

+LSHUPHWURSL\D���Q �� �� ��

�� ����� ����� �����

4DUÕúÕT�DVWLTPDWL]P���Q �� �� ��

� ����� ����� �����

5HIUDNVL\D�DQRPDOL\DVÕ�QԥWLFԥVLQGԥ�UDVWJԥOLQԥQ�DPEOLRSL\DQÕQ�GԥUԥFԥVL�Yԥ�Wԥ]DK�U�IRUPDODUÕ�FԥGYԥO�
��Gԥ� ԥNV�ROXQPXúGXU��&ԥGYԥOGԥQ�J|U�QG�\��NLPL�\�NVԥN�GԥUԥFԥOL� DPEOLRSL\D�ԥQ�oR[�KLSHUPHWURSL\D�
UHIUDNVL\DVÕ�LOԥ�P�úDKLGԥ�ROXQPXúGXU��%XUDGD�KLSHUPHWURSL\D�PRQRNXO\DU�DPEOLRSL\DQÕQ�\DUDQPDVÕQGD�
�VW�QO�N� WԥúNLO� HWVԥ� Gԥ� ������� ELQRNX\DU� DPEOLRSL\D\D� ԥQ� oR[� TDUÕúÕT� DVWLTPDWL]P� KDOODUÕQGD� UDVW�
JԥOLQPLúGLU���������
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%XQGDQ�ԥODYԥ�����������JԥQFGԥ�WRU�TLúDQÕQ�SHULIHULN�GLVWUR¿\DVÕ�����JԥQFGԥ��������\�NVԥN�GԥUԥFԥOL�
PLRSL\D\D� ED÷OÕ� WRU� TLúDQÕQ� [RULRUHWLQDO� GLVWUR¿\DVÕ� �PLRSLN�PDNXORSDWL\D�� QHRYDVNXO\DUL]DVL\D��� ���
�������[ԥVWԥGԥ�HN]RWURSL\D������������H]RWURSL\D������������[ԥVWԥGԥ�KRUL]RQWDO�QLVWDTP�L]OԥQLOPLúGLU�

0�]DNLUԥ
�6RQ�]DPDQODU�DSDUÕOPÕú�WԥGTLTDWODUD�ԥVDVԥQ�PLRSL\D�Yԥ�\�NVԥN�GԥUԥFԥOL�PLRSL\DQÕQ�TOREDO�PLT\DVGD�

DUWPD� WHQGHQVL\DVÕ� J|VWԥULOPԥNGԥGLU� Yԥ������FL� LOԥ� TԥGԥU�G�Q\D� ԥKDOLVLQLQ���PLO\DUGÕQGD�PLRSL\D�Yԥ�
Wԥ[PLQԥQ� ��PLO\DUGÕQGD� LVԥ� \�NVԥN� GԥUԥFԥOL� PLRSL\D�P�úDKLGԥ� ROXQDFD÷Õ� HKWLPDO� ROXQXU�� %X� LVԥ� |]�
Q|YEԥVLQGԥ�DSDUÕODQ�WLEEL�[LGPԥW�VԥYL\\ԥVLQLQ�±�UHIUDNVL\D�T�VXUODUÕQÕQ�YD[WÕQGD�DúNDUODQPDVÕ��RQODUÕQ�
NRUUHNVL\DVÕ��\�NVԥN�PLRSL\D�LOԥ�ԥODTԥGDU�\DUDQD�ELOԥFԥN�GLJԥU�J|]�SDWRORJL\DVÕQÕQ�TDUúÕVÕQÕQ�DOÕQPDVÕ�
�]Uԥ�\|QԥOGLOPLú�SUHYHQWLY�WԥGELUOԥULQ��EXQXQ�QԥWLFԥVLQGԥ�ԥKDOLQLQ�Kԥ\DW�NH\¿\\ԥWLQLQ�\D[úÕODúGÕUÕOPDVÕ�
�]Uԥ� DSDUÕODFDT� WԥGELUOԥUL� ]ԥUXUL� HGLU�� +DO�KD]ÕUGD� G�Q\DQÕQ� ELU� oR[� UHJLRQODUÕQGD� \�NVԥN� GԥUԥFԥOL�
PLRSL\DQÕQ�V�UԥWOL�DUWÕP�WHQGHQVL\DVÕ�P|YFXGGXU�NL��$VL\D�|ONԥOԥUL�EXUDGD�LON�VÕUDODUGDGÕU�>����@��9LWDOH�
Yԥ�EDúTDODUÕQÕQ�DSDUGÕ÷Õ� WԥGTLTWGD�\�NVԥN�GԥUԥFԥOL�PLRSL\DQÕQ�������'��VRQ����LOGԥ������GԥQ������ԥ�
TԥGԥU���GԥIԥ�DUWGÕ÷Õ�J|VWԥULOPLúGLU��:DQJ�Yԥ�EDúTDODUÕQÕQ�7D\YDQGD�WԥOԥEԥOԥU�DUDVÕQGD�DSDUGÕ÷Õ�WԥGTLTLDWGD�
\�NVԥN�GԥUԥFԥOL�PLRSL\DQÕQ������FL�LOGԥ�����������FL�LOGԥ�LVԥ�����WԥúNLO�HWGL\L�J|VWԥULOPLúGLU��/LQ�Yԥ�
EDúTDODUÕQÕQ� WԥGTLTDWODUÕQGD� DQDORML� ���� DUWÕP� WHQGHQVL\DVÕ�7D\YDQ� WԥOԥEԥOԥULQGԥ� DúNDUODQPÕúGÕU� >���
��@�� %X� DUWÕP� WHQGHQVL\DVÕ� [DULFL�P�KLW� DPLOOԥUL�� Kԥ\DW� IԥDOL\\ԥWLQLQ� Gԥ\LúPԥVL�� \D[ÕQ� Lú� DNWLYOL\LQLQ�
DUWPDVÕ�� DoÕT� KDYDGD� NHoLULOԥQ� YD[WÕQ� D]DOGÕOPDVÕ� Yԥ� V�� NLPL� DPLOOԥUOԥ� ԥODTԥOԥQGLULOLU�� %XUDGD� JHQHWLN�
DPLOOԥU�URO�R\QDVD�GD��ԥWUDI�P�KLW�DPLOOԥUL��WԥKVLO�VLVWHPOԥULQLQ�[�VXVL\\ԥWOԥUL��HOHNWURQ�FLKD]ODUÕQ��PRELO�
YDVLWԥOԥULQ�LVWLIDGԥVL�6LQTDSXU��ùLPDOL�Yԥ�&ԥQXEL�.RUH\D��7D\YDQ�Yԥ�dLQ�NLPL�|ONԥOԥUGԥ�|]�UROXQX�NԥVNLQ�
J|VWԥUPԥNGԥGLU�

*ԥQF�NLúL�SRSXO\DVL\DVÕQGD�UHIUDNVL\D�T�VXUODUÕQÕQ�WԥKOLOL�ELU�VÕUD�WԥGTLTDWODUGD�\HU�DOPÕúGÕU��2QODUÕQ�
QԥWLFԥVL�UHIUDNVL\D�T�VXUODUÕQÕQ�J|UPԥ�SDWRORJL\DVÕ�DUDVÕQGD��±FL�\HU�WXWGX÷X�DúNDU�HGLOPLú��PLRSL\DQÕQ�
DUWPD� WHQGHQVL\DVÕ�J|VWԥULOPLúGLU� >����@��%HOԥ�NL��$OHNVDQGURY�Yԥ�EDúTDODUÕ�5XVL\D�RUGXVXQXQ�ùLPDOL�
GԥQL]� GRQDQPDVÕ� oD÷ÕUÕúoÕODUÕ� DUDVÕQGD� UHIUDNVL\D� T�VXUODUÕQÕQ� \D\ÕOPD� WH]OL\LQLQ� ���� WԥúNLO� HWGL\LQL�
J|VWԥUPLúGLU��*XQGR÷DQ� )�&�� Yԥ� EDúTDODUÕQÕQ�7�UNL\ԥGԥ� oD÷ÕUÕú� \DúÕQD� oDWPÕú� JԥQF� R÷ODQODU� DUDVÕQGD�
DSDUGÕTODUÕ� DUDúGÕUPDODUÕQ� JHQLú� QԥWLFԥOԥUL� J|VWԥULOPLúGLU�� %X� DUDúGÕUPDGD� ����������FL� LOOԥU� ԥU]LQGԥ�
KԥUEL�KԥNLP�NRPLVVL\DODUÕQGDQ�NHoԥQ�JԥQFOԥU�DUDVÕQGD�UHIUDNVL\D�T�VXUODUÕ�J|UPԥ�SDWRORORJL\DVÕQÕQ������
��QL�WԥúNLO�HWPLúGLU��

*|U�QG�\�� NLPL� UHIUDNVL\D� T�VXUODUÕQÕQ� UDVWJԥOPԥ� WH]OL\L� P�[WԥOLI� SRSXO\DVL\DODUGD� JHQHWLN��
GHPRTUD¿N�� [DULFL� P�KLW� DPLOOԥULQGԥQ�� SRSXO\DVL\DQÕQ� ELRPHWULN� |Oo�OԥULQGԥQ�� R� F�POԥGԥQ� WԥKVLOLQ�
VԥYL\\ԥVLQGԥQ�DVÕOÕ�RODUDT�Gԥ\LúPԥN��]UԥGLU��+DúHPL�Yԥ�EDúTDODUÕ�øUDQGD�P�[WԥOLI�\Dú�TUXSODUÕQGD�DSDUGÕ÷Õ�
WԥGTLTDWGD�ԥVDVԥQ�PLRSL\DQÕQ�������\Dú�TUXSXQGD�������WԥúNLO�HWGL\L�KDOGD��������\Dú�TUXSXQGD�������
WԥúNLO�HWPLúGLU��+LSHUPHWURSL\D�LVԥ�������\DúODUGD�������������\DúODUGD�LVԥ������KDOGD�UDVW�JԥOLQPLú��
DUWÕP�WHQGHQVL\DVÕ�\Dú�DUWGÕTFD�DUWPÕúGÕU�>��@��%L]LP�WԥGTLTDWÕQ�QԥWLFԥOԥULQԥ�ԥVDVԥQ�PLRSL\DQÕQ�[�VXVԥQ�
\�NVԥN�GԥUԥFԥOL�PLRSL\DQÕQ�\DúOD�DUWPD�WHQGHQVL\DVÕ�P�úDKLGԥ�ROXQPDTGDGÕU�

$SDUGÕ÷ÕPÕ]�WԥGTLTDWGD�J|U�QG�\��NLPL�úԥKԥU�ԥKDOLVL�DUDVÕQGD�UHIUDNVL\D�SDWRORJL\DVÕQÕQ��[�VXVLOԥ�
PLRSL\DQÕQ�oR[OXT�WԥúNLO�HWPԥVL�Qԥ]ԥUԥ�oDUSÕU��%X�LVԥ�úԥKԥU�ԥKDOLVLQLQ�GDKD�oR[�RWXUDT�Kԥ\DW�WԥU]L��\D[ÕQ�
PԥVDIԥGԥ�J|UPԥ�\�N�Q�Q�DUWPDVÕ��DoÕT�KDYDGD�NHoLULOԥQ�DNWLY�YD[WÕQ�PLQLPXP�ROPDVÕ�LOԥ�L]DK�ROXQD�ELOԥU��
(\QL�]DPDQGD�EX�\Dú�TUXSXQGD�RODQ�úԥKԥU�ԥKDOLVLQLQ�WԥKVLO�VԥYL\\ԥVL�Yԥ�EXQXQOD�ԥODTԥGDU�\D[ÕQ�PԥVDIԥGԥ�
J|UPԥ�\�N�Q�Q�oR[�ROPDVÕ�úԥKԥU�ԥKDOLVLQGԥ�UHIUDNVL\D�T�VXUODUÕQÕQ�DUWPD�WHQGHQVL\DVÕQÕ�J|VWԥUPԥNGԥGLU�

$]ԥUED\FDQ�DOLPOԥULQLQ�LúLQGԥ�UHIUDNVL\D�T�VXUODUÕQÕQ�UDVWJԥOPԥ�WH]OL\L�ELU�VÕUD�WԥGTLTDW�LúOԥULQGԥ�
\HU�DOPÕúGÕU��%HOԥ�NL��5�$÷D\HYDQÕQ�WԥGTLTDWODUÕQGD�$]ԥUED\FDQÕQ�JԥQF�SRSXO\DVL\DVÕQGD�J|UPԥ�RUTDQÕ�
SDWRORJL\DVÕ�Yԥ�PLRSL\DQÕQ�DUWPD�WHQGHQVL\DVÕ�GDKD�ԥYYԥOOԥU�J|VWԥULOPLúGLU�>�����@��

'DKD�ELU�WԥGTLTDW�DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�PRELO�NOLQLNDVÕQGD�
$]ԥUED\FDQ�5HVSXEOLNDVÕQÕQ����DOL�WԥKVLO�P�ԥVVLVԥVLQLQ�WԥOԥEԥOԥUL�DUDVÕQGD�DSDUÕOPÕúGÕU�>��@��7ԥGTLTDWGD�
������\Dú�DUDVÕ������WԥOԥEԥ�WԥGTLT�HGLOPLú��UHIUDNVL\D�T�VXUODUÕQÕQ�VIHULN�HNYLYDOHQWL�������LOԥ������'�
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DUDVÕQGD�Gԥ\LúLOPLúGLU��5HIUDNVL\D�DQRPDOL\DODUÕ�LOԥ�FDYDQ�Lú�TDELOL\\ԥWOL�úԥ[VOԥUGԥ�DSDUÕODQ�WԥGTLTDWODUÕQ�
WԥKOLOL�J|VWԥUPLúGLU�NL��EX�SDWRORJL\DODUÕQ�YD[WÕ��YD[WÕQGD�DúNDU�HGLOPԥVLQGԥ�Yԥ�GDKD�VRQUD�P�DOLFԥVLQGԥ�
PRELO�RIWDOPRORML�NOLQLNDQÕQ�P�K�P�UROX�ROPXúGXU�

<HNXQ
+D]ÕUNL� WԥGTLTDW� P�[WԥOLI� UHIUDNVL\D� T�VXUODUÕQÕQ� JԥQF� NLúLOԥUGԥ� UDVWJԥOPԥ� WH]OL\LQL�� NOLQLNL�

HSLGHPLRORML�[�VXVL\\ԥWOԥULQL��\DQDúÕ�[ԥVWԥOLNOԥUL�Yԥ�D÷ÕUODúPDODUÕ�|]�QGԥ�FԥPOԥ\LU��0LRSLN�UHIUDNVL\DQÕQ�
oR[OXT� WԥúNLO� HWPԥVL� Yԥ� \�NVԥN� PLRSL\DQÕQ� \DúOD� DUWÕP� WHQGHQVL\DVÕ� \HQL\HWPԥ� Yԥ� JԥQFOԥULQ� P�DVLU�
WH[QRORJL\DQÕQ� LQNLúDI� HWGL\L� ELU� G|YUGԥ� HYGԥQ� NԥQDU� DoÕT� KDYDGD� DNWLY� ¿]LNL� KԥUԥNԥWOԥUԥ� ]DPDQÕQ�
D\UÕOPDVÕ�� \D[ÕQ� PԥVDIԥGԥ� J|UPԥ� \�N�Q�Q� D]DOGÕOPDVÕ� PԥTVԥGL� LOԥ� SHULRGLN� IDVLOԥOԥULQ� YHULOPԥVL��
GLQDPLN� Qԥ]DUԥWLQ� GDKD� VÕ[� DSDUÕOPDVÕ� Yԥ� YD[WÕQGD� UHIUDNVL\D� T�VXUODUÕQÕQ� G�]J�Q� NRUUHNVL\DVÕ� NLPL�
WԥGELUOԥUL� TDoÕOPD]� HGLU�� (\QL� ]DPDQGD� DOÕQDQ� QԥWLFԥOԥUԥ� ԥVDVԥQ� DUWÕT� \HQL\HWPԥ� G|YU�QGԥ�P�DOLFԥVL�
JHFLNPLú�VD\ÕODQ�DPEOLRSL\DQÕQ�SUR¿ODNWLNDVÕ�PԥTVԥGL�LOԥ�KLSHUPHWURSL\D�Yԥ�TDUÕúÕT�DVWLTPDWL]P�RODQ�
XúDTODUGD�HUNԥQ�P�DOLFԥ�Yԥ�NRUUHNVL\DQÕQ�DSDUÕOPDVÕQÕQ�]ԥUXULOL\LQL�LVEDWOD\ÕU��$OÕQDQ�QԥWLFԥOԥU�UHIUDNVL\D�
T�VXUODUÕQÕQ�HUNԥQ�DúNDUODQPD��NRUUHNVL\D�Yԥ�GLQDPLN�Qԥ]DUԥWLQ�JԥQFOԥUGԥ� ODEXGO�\�Q��P�DVLU� WLEELQ�
ԥVDV�SULRULWHWOԥULQGԥQ�ELUL�HGLU�

Ԥ'Ԥ%ø<<$7�

��� +ROGHQ�%�$��� )ULFNH�7�5��*OREDO� 3UHYDOHQFH� RI�0\RSLD� DQG�+LJK�0\RSLD� DQG�7HPSRUDO�
7UHQGV�IURP������WKURXJK���������2SKWKDOPRORJ\��Y���������S�����±�����

��� +DVKHPL�+���)RWRXKL�$���<HNWD�$��HW�DOO��*OREDO�DQG�5HJLRQDO�(VWLPDWHV�RI�3UHYDOHQFH�RI�
5HIUDFWLYH� (UURUV�� 6\VWHPDWLF� 5HYLHZ� DQG� 0HWD�$QDO\VLV� ��� -�� &XUU�� 2SKWKDOPRO��� ������
Y��������S������

��� *HQHYD��:RUOG� +HDOWK� 2UJDQL]DWLRQ�� ������ >/DVW� FLWHG� RQ� ����� 'HF� ��@�� 6LJKW� WHVW� DQG�
JODVVHV�FRXOG�GUDPDWLFDOO\�LPSURYH�WKH�OLYHV�RI�����PLOOLRQ�SHRSOH�ZLWK�SRRU�YLVLRQ�>,QWHUQHW@�
$YDLODEOH�� IURP�KWWS���ZZZ�ZKR�LQW�PHGLDFHQWUH�QHZV�UHOHDVHV������SU���HQ�SULQW�KWPO�
>3XE0HG@

��� 9LVLRQ�������*OREDO�LQLWLDWLYH�IRU�WKH�HOLPLQDWLRQ�RI�DYRLGDEOH�EOLQGQHVV��,Q�)DFW�6KHHW�1R�
�����*HQHYD��:+2��������:RUOG�+HDOWK�2UJDQL]DWLRQ

��� 6PLWK�7�6���)ULFN�.�'���+ROGHQ�%�$��HW�DO��3RWHQWLDO�ORVWSURGXFWLYLW\�UHVXOWLQJ�IURP�WKH�JOREDO�
EXUGHQ�RI�XQFRUUHFWHG�UHIUDFWLYH�HUURU����%XOO��+HDOWK�2UJDQ���������Y��������S���������

��� �6WHYHQV�*�$���:KLWH�'�$��HW�DOO��*OREDO�3UHYDOHQFH�RI�9LVLRQ� ,PSDLUPHQW�DQG�%OLQGQHVV�
0DJQLWXGH� DQG� 7HPSRUDO� 7UHQGV�� ����±����� 3UHVHQWHG� DW�� $VVRFLDWLRQ� IRU� 5HVHDUFK� LQ�
9LVLRQ� DQG� 2SKWKDOPRORJ\�$QQXDO�0HHWLQJ�� )RUW� /DXGHUGDOH�� )ORULGD� ��� 2SKWKDOPRORJ\��
������Y����������S�����������

��� 2FXODU�¿QGLQJV�DPRQJ�\RXQJPHQ��D����\HDU�SUHYDOHQFH�VWXG\RI�PLOLWDU\�VHUYLFH�LQ�3RODQG�
0LFKDO�6��1RZDN��3LRWU�-XURZVNL��5RPDQ�*RV�DQG�-DQXV]6PLJLHOVNL����$FWD��2SKWKDOPRO���
������Y�����S����±����

��� $WWHER�.���0LWFKHOO�3���&XPPLQJ�5��HW�DO��3UHYDOHQH�DQG�FDXVHV�RI�DPEO\RSLD� LQ�DQ�DGXOW�
SRSXODWLRQ����2SKWKDOPRORJ\��Y������S����±����

��� 'D\DQ�<�%���/HYLQ�$���0RUDG�<��HW�DO��7KH�FKDQJLQJ�SUHYDOHQFH�RI�P\RSLD�LQ�\RXQJ�DGXOWV��
D����\HDUV� VHULHV�RI�SRSXODWLRQ�EDVHG�SUHYDOHQFH�VXUYH\V� ��� ,QYHVW��2SKWKDOPRO��9LV��6FL���
������Y�����S�����±�����

���� Ⱥɥɟɤɫɚɧɞɪɨɜ� Ⱥ�ɋ��� Ɇɢɥɹɜɫɤɚɹ� Ɍ�ɂ��� ɋɚɞɱɟɧɶɤɨ� ɋ�ɇ�� ɗɩɢɞɟɦɢɨɥɨɝɢɹ� ɚɧɨɦɚɥɢɢ�
ɪɟɮɪɚɤɰɢɢ�ɭ�ɩɪɢɡɵɜɧɢɤɨɜ�ɫɟɜɟɪɧɨɝɨ�ɮɥɨɬɚ����ȼɟɫɬɧ��2ɮɬɚɥɶɦɨɥ���������Y������S���±���
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���� /HH�<���/R�&���6KHX�6��HW��DO��:KDW�)DFWRUV�DUH�$VVRFLDWHG�ZLWK�0\RSLD�LQ�<RXQJ�$GXOWV"�$�
6XUYH\�6WXG\�LQ�7DLZDQ�0LOLWDU\�&RQVFULSWV����,QYHVW��2SKWKDOPRO��	�9LV��6FL���������Y����
S�O���

���� 9LWDOH�6���6SHUGXWR�5�'���)HUULV�)�/�� ,QFUHDVHG�SUHYDOHQFH�RI�P\RSLD� LQ� WKH�8QLWHG�6WDWHV�
EHWZHHQ�����������DQG��������������$UFK��2SKWKDOPRO��������Y������S�����±�����

���� /LQ�/�/���6KLK�<�)���+VLDR�&�.��HW�DO��3UHYDOHQFH�RI�P\RSLD� LQ�7DLZDQHVH�VFKRROFKLOGUHQ��
�����WR���������$QQ��$FDG��0HG��6LQJDSRUH��������Y�����S���±���

���� :DQJ�7�-���&KLDQJ�7�+���:DQJ�7�+���HW�DO��&KDQJHV�RI�WKH�RFXODU�UHIUDFWLRQ�DPRQJ�IUHVKPHQ�
LQ�1DWLRQDO�7DLZDQ�8QLYHUVLW\�EHWZHHQ������DQG���������(\H��������Y�����S�����±������

���� *XQGRJDQ�)�&���.RFDN�1���$N\LOGL]�5��HW�DO��7KH�SUHYDOHQFH�DQG�FDXVHV�RI�YLVXDO�LPSDLUPHQW�
LQ�\RXQJ�7XUNLV�PHQ����3DN��-��0HG��6FL���������Y��������S����������

���� +DVVDQ�+DVKHPL���3D\DP�1DERYDWL���$EEDVDOL�<HNWD���HW�DOO��7KH�3UHYDOHQFH�RI�5HIUDFWLYH�
(UURUV�$PRQJ�$GXOW�5XUDO�3RSXODWLRQV�LQ�,UDQ����&OLQ�([S�2SWRP��������-DQ��Y��S����������

���� Ⱥɝɚɟɜɚ�Ɋ�Ȼ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɜɫɥɟɞɫɬɜɢɟ�ɛɨɥɟɡɧɟɣ�ɝɥɚɡɚ�ɢ�ɟɝɨ�ɩɪɢɞɚɬɨɱɧɨɝɨ�ɚɩɩɚɪɚɬɚ�ɥɢɰ�
ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ�ɨɬ����ɞɨ����ɥɟɬ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ⱥɡɟɪɛɚɣɞɠɚɧ����2IWDOPRORJL\D��%DNÕ��
������ʋ���V�������

���� Ⱥɝɚɟɜɚ�Ɋ�Ȼ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɛɥɢɡɨɪɭɤɨɫɬɢ�ɧɚ�ɮɨɧɟ�ɨɛɳɟɣ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɛɨɥɟɡɧɟɣ�ɝɥɚɡɚ�
ɢ�ɟɝɨ�ɩɪɢɞɚɬɨɱɧɨɝɨ�ɚɩɩɚɪɚɬɚ�ɭ�ɩɨɞɪɨɫɬɤɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�ɜ�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ�
Ɋɟɫɩɭɛɥɢɤɟ����2IWDOPRORJL\D��������ʋ���V��������

���� ɇɚɡɚɪɥɢ� Ⱦ�Ⱥ�� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɚɧɨɦɚɥɢɣ� ɪɟɮɪɚɤɰɢɢ� ɫɪɟɞɢ� ɫɬɭɞɟɧɬɨɜ� ɜɵɫɲɢɯ�
ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� ɚɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� ɪɟɫɩɭɛɥɢɤɢ�� Ɉɩɵɬ� ɦɨɛɢɥɶɧɨɣ� ɤɥɢɧɢɤɢ�
ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɰɟɧɬɪɚ� ɨɮɬɚɥɶɦɨɥɨɝɢɢ� ɢɦɟɧɢ� ɚɤɚɞɟɦɢɤɚ� Ɂɚɪɢɮɵ� Ⱥɥɢɟɜɨɣ� ���
2IWDOPRORJL\D��%DNÕ��������ʋ����V�������
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