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$oDU�V|]OԥU��oR[NRPSRQHQWOL�NHWDPLQ�QDUNR]X��WRWDO�YHQDGD[LOL�DQHVWH]L\D

0�DVLU�G|YUGԥ�RIWDOPRORML�SHGLDWULN�DQHVWH]LRORJL\DGD�DQHVWH]LRORML�WԥPLQDW�JHQLú�ROVD�GD��QDUNR]XQ�JHGLúL�LOԥ�
ԥODTԥGDU�DQHVWH]LRORTODU�P�[WԥOLI�oԥWLQOLNOԥUԥ�UDVW�JԥOLUOԥU�>�@�

$QHVWH]L\D� DSDUÕODUNԥQ� RIWDOPRORML� FԥUUDKL� ԥPԥOL\\DWODU� ]DPDQÕ� oԥWLQOLNOԥU� DúD÷ÕGDNÕ� [RúDJԥOPԥ]� úԥNLOGԥ�
P�úDKLGԥ� ROXQXU�� GԥUL� |UW�\�Q�Q� Yԥ� EԥEԥNOԥULQ� Yԥ]L\\ԥWLQLQ� YL]XDO� RODUDT� PRQLWRULQTLQLQ� oԥWLQOL\L�� J|]�Q�
FԥUUDKL�ԥPԥOL\\DWÕ�]DPDQÕ�OD]ÕPÕ�Yԥ]L\\ԥWGԥ�KHPRVWD]ÕQÕQ�VD[ODQPDVÕ��J|]�DOPDVÕQÕQ�¿NVDVL\D�ROXQPXú��RSWLPDO�
RIWDOPRWRQXV�� RNXORNDUGLDO� UHÀHNVLQ� HQGLULOPԥVL��� DQHVWH]L\DGDQ� VRQUDNÕ� G|YUGԥ� RIWDOPRWRQXVX� \�NVԥOGԥQ�
UHDNVL\DODUÕQ�TDUúÕVÕQÕQ�DOÕQPDVÕ��TXVPD���UԥN�EXODQPD��SVL[RPRWRU�Kԥ\ԥFDQ���DQHVWH]LRORJL\DGD�LVWLIDGԥ�ROXQDQ�
GԥUPDQ� PDGGԥOԥULQLQ� X\÷XQOX÷X� �DQWLKLVWDPLQOԥU�PROHNXO\DU� VԥYL\\ԥGԥ� XOWUD¿ROHW� ú�DODUD� \�NVԥN� KԥVVDVOÕT��
QH\UROHSWLNOԥU�NDWDUDNWD�Yԥ�NHUDWRSDWL\D��NRSWLNRVWHURLGOԥU�TODXNRPD�Yԥ�NDWDUDNWD�\DUDWPDVÕ���FԥUUDK�RIWDOPRORTXQ�
ԥPԥOL\\DW�VDKԥVLQGԥ�UDKDW�LúOԥPԥVLQL�WԥPLQ�HGLOPԥVL��2QX�GD�TH\G�HWPԥN�OD]ÕPGÕU�NL��XúDTODUÕQ�RIWDOPRORML�FԥUUDKL�
ԥPԥOL\\DWODUÕ�]DPDQÕ�E|\�N�\DúOÕ�[ԥVWԥOԥUGԥQ�IԥUOL�RODUDT�� UHJLRQDU�DQHVWH]L\D����\DúD�TԥGԥU�ԥNV�J|VWԥULú�ROXE��
RQODUÕQ�|]�QԥPԥ[VXV�DQDWRPD�¿]LRORML�Yԥ�SVL[RORML�[�VXVL\\ԥWOԥUL�Qԥ]ԥUԥ�DOÕQPDOÕGÕU�>�@�

%XQXQOD� ԥODTԥGDU� RODUDT� RIWDOPRORML� FԥUUDKL� ԥPԥOL\\DWODU� ]DPDQÕ� VSRQWDQ� WԥQԥII�VGԥ� YHQDGD[LOL� NHWDPÕQOԥ�
PԥTVԥGGԥQPLú� GURSHULGRO�� GLD]HSDP� TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\DVÕ� LOԥ� ODULQJHDO� PDVNDGD� �3UR6HDO��
VSRQWDQ� WԥQԥII�VGԥ� VD[ODQDUDT�� YHQDGD[LOL� GLSULYDQOD� PԥTVԥGGԥQPLú� NHWDPLQOԥ�� IHQWDQLOOԥ� TH\UL�LQKDO\DVLRQ�
�PXPL�DQHVWH]L\D��NHWRIRO���VXOODUÕ�P�TD\LVԥ�HGLOԥUԥN�RSWLPDO�DQHVWH]L\DQÕQ�|\UԥQLOPԥVL�P�DVLU�G|YUGԥ�DNWXDO�
PԥVԥOԥOԥUGԥQ�ELULGLU�>�������@�

øúLQ�PԥTVԥGL�
3HGLDWULN�RIWDOPRORML�FԥUUDKL�ԥPԥOL\\DWODU�VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT�YHQDGD[LOL�NHWDPÕQOԥ�PԥTVԥGGԥQPLú�

GURSHULGROOD��GLD]HSDPOD�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\DVÕ�LOԥ�ODULQJHDO�PDVNDGD��3UR6HDO��VSRQWDQ�WԥQԥII�VGԥ�
VD[ODQDUDT�� YHQDGD[LOL� GLSULYDQOD� PԥTVԥGGԥQPLú� NHWDPLQOԥ�� IHQWDQLOOԥ� TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\D�
�NHWRIRO���VXOODUÕ�PԥUNԥ]L�KHPRGLQDPLN��0+'��J|VWԥULFLOԥUԥ�ԥVDVԥQ�RSWLPDO�DQHVWH]L\D��VXOXQXQ�VHoLOPԥVL�

&ԥGYԥO��
3HGLDWULN�RIWDOPRORML�FԥUUDKL�ԥPԥOL\\DWODU
&ԥUUDKL�ԥPԥOL\\DWODU ;ԥVWԥOԥULQ�VD\Õ

*|]�DOPDVÕQÕQ�ԥ]ԥOԥ�DSDUDWÕQÕQ�UH]HNVL\DVÕ�Yԥ�UHVHVVL\DVÕ ��
.DWDUDNDWDQÕQ�HNVWUDNDSVXO\DU�HNVWUDNVL\DVÕ��DU[D�NDSVXORUHNVLV��|Q�YLWUHNWRPL\D �
*|]�DOPDVÕ�Yԥ�P�GD¿ԥ��TRUX\XFX��DSDUDWÕQÕQ�P�[WԥOLI�\DUDODQPDODUÕ�]DPDQÕ�ELULQFLOL�FԥUUDKL�
LúOԥQPԥ�Yԥ�GHIHNWOԥULQ�SODVWLNDVÕ

4

6XEVNOHUDO�VLQXVWUDEHNXORWRPL\D�Yԥ�VLQXVWUDEHNXORHNWRPL\D �
%X\QX]�TLúDQÕQ�N|o�U�OPԥVL��NHUDWRSODVWLND�Yԥ�RNXORSODVWLND� �
$U[D�YLWUHNWRPL\D �
(QXNOHDVL\D�Yԥ�HYLVVHURHQXNOHDVL\D��HYLVVHUDVL\D �
&ԥPL ��

7ԥGTLTDWÕQ�PDWHULDO�Yԥ�PHWRGX�
7ԥGTLTDW�LúL�����������LO�ԥU]LQGԥ�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�XúDT�ú|EԥVLQGԥ�

DSDUÕOPÕúGÕ��ԤPԥOL\\DWODU� WԥN�J|]Gԥ���\DúGDQ����\DúD�TԥGԥU����XúDTGD�DSDUÕOPÕúGÕ��2QODUGDQ����TÕ]�����R÷ODQ�
ROPXúGXU�� ��� [ԥVWԥ\ԥ� VSRQWDQ� WԥQԥII�VGԥ� YHQDGD[LOL� NHWDPÕQOԥ� PԥTVԥGGԥQPLú� GURSHULGRO�� GLD]HSDP� TH\UL�
LQKDO\DVLRQ��PXPL�DQHVWH]L\D�����[ԥVWԥ\ԥ�ODULQJHDO�PDVNDGD��3UR6HDO��VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT��YHQDGD[LOL�
GLSULYDQOD�PԥTVԥGGԥQPLú�NHWDPLQOԥ��IHQWDQLOOԥ�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\D��NHWRIRO���VXOODUÕ�DSDUÕOPÕúGÕ�
�FԥGYԥO����
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1ԥ]DUԥW�TUXSXQGD�DPEXODWRU�P�D\LQԥ\ԥ�JԥOPLú����SUDNWLN�VD÷ODP�XúDT�ROPXúGXU��ԤPԥOL\\DWD�PԥUX]�TDOPÕú�
[ԥVWԥOԥUԥ�EHQ]RGLD]HSLQ�TUXSXQGDQ�RODQ������PLGD]RODP��GRUPLNXP��ÀRUPLGDO��YHUVHG�����GԥTLTԥ�ԥYYԥO�KԥU�EXUXQ�
ERúOX÷XQD� ����PO� GDPÕ]GÕUÕOÕE�� YDOLGH\QOԥUGԥQ� D\UÕOÕT� KLVVL\DWÕQÕQ� SVL[RHPRVLRQDO� VWUHVVLQLQ� TDUúÕVÕ� DOÕQPÕúGÕU�
>�@��NDWHWHU�TR\XODFDT�YHQD�QDKL\ԥVLQԥ�\HUOL�NH\OԥúGLULFL�(0/$��HXWHFWLF�PL[WXUH�RI�ORFDO�DQHVWKHWLFV��PԥOKԥPL�
oԥNLOPLúGLU��9HQDGD[LOL�\DúD�X\÷XQ������PT�NT�PLTGDUÕQGD�VLQWHWLN�[ROLQROLWLN�PHWDVLQ�YXUXOXE��VHOLNOL�TLúDODUÕQ�
VHNUHVL\DVÕQÕQ�TDUúÕVÕ�DOÕQPÕúGÕU��

6SRQWDQ� WԥQԥII�VGԥ� VD[ODQDUDT� YHQDGD[LOL� NHWDPÕQOԥ�PԥTVԥGGԥQPLú� GURSHULGRO�� GLD]HSDP�TH\UL�LQKDO\DVLRQ�
�PXPL� DQHVWH]L\D� ]DPDQÕ� [ԥVWԥ\ԥ� EX� DQHVWH]L\D� �VXOXQGD� NHWDPÕQ� �����PT�NT��� GURSHULGRO� ����������PT�NT���
GLD]HSDP����������PT�NT��LVWLIDGԥ�HGLOPLúGLU��1DUNR]XQ�GDYDPL\\ԥWLQL�VD[ODPDT��o�Q�ԥYYԥOFԥ�LVWLIDGԥ�ROXQPXú�
NHWDPLQLQ��GURSHULGROXQ�Yԥ�GLD]HSDPÕQ�\DUÕ�PLTGDUL�������GԥTLTԥGԥQ�ELU�YXUXOPXúGXU�

/DULQJHDO�PDVNDGD��3UR6HDO��VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT��YHQDGD[LOL�GLSULYDQOD�PԥTVԥGGԥQPLú�NHWDPLQOԥ��
IHQWDQLOOԥ�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\D��NHWRIRO���VXOODUÕ�]DPDQÕ�LVԥ�SUHPHGLNDVL\DGDQ�VRQUD�SURSRIRO������
����PT�NT���NHWDPÕQ� �����PT�NT��YXUXOPXúGX�Yԥ�����GԥTLTԥGԥQ� VRQUD�[ԥVWԥQLQ�oԥNLVLQԥ�X\÷XQ�RODUDT�3UR6HDO�
ODULQJHDO�PDVNDVÕQGDQ�LVWLIDGԥ�HGLOPLúGLU�>�@��$QHVWH]L\DQÕQ�VD[ODQPDVÕ��o�Q�SURSRIROGDQ������PT�NT�VDDW�GR]DGD�
LVWLIDGԥ� HGLOPLúGLU�� \D� GD� ���TO�NR]D� ���� QLVEԥWLQGԥ� KԥOO� ROXQP�ú� SURSRIRO�PԥKOXOX� GDPFÕ� �VXOX� LOԥ� LQIX]L\D�
ROXQPXúGXU�

&ԥGYԥO��
2IWDOPRORML�FԥUUDKL�ԥPԥOL\\DWÕ�RODQ������\DúOÕ�XúDTODUGD�VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT�YHQDGD[LOL�
NHWDPÕQOԥ�PԥTVԥGGԥQPLú�GURSHULGRO��GLD]HSDP�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\D�]DPDQÕ�PԥUNԥ]L�

KHPRGLQDPLN�J|VWԥULFLOԥU
*|VWԥULFLOԥU�
�YDKLGOԥU�

6WDWLV��
J|VW�

7ԥGTLTDWÕQ�PԥUKԥOԥOԥUL
,�PԥUKԥOԥ ,,�PԥUKԥOԥ ,,,�PԥUKԥOԥ
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3�±�DQHVWH]L\DQÕQ�ELULQFL�PΩUKΩOΩVL�LOΩ�P�TD\LVΩVLGLU

0ԥUNԥ]L�KHPRGLQDPLN�J|VWԥULFLOԥU������0K]�WH]OLNOL�NRQYHNVOL�UԥQJOL�GRSSOHUH[RNDUGLRTUD¿N�TԥEXOHGLFLVL�RODQ�
7RVKLED�1(0,2�;*�66$����$�XOWUDVԥV�P�D\LQԥ�DSDUDWÕ�LOԥ�|\UԥQLOPLúGL��;ԥVWԥOԥU�DU[D��VWԥ���PԥUKԥOԥGԥ�P�D\LQԥ�
ROXQPXúODU��0�D\LQԥQLQ�ELULQFL�PԥUKԥOԥVL�[ԥVWԥ�FԥUUDKL�VWROD�X]DQGÕTGDQ�VRQUD��DQHVWH]L\D�EDúODQPD]GDQ�ԥYYԥO��
LNLQFL� PԥUKԥOԥ� DQHVWH]L\D� EDúODQGÕTGDQ� VRQUD� �ԥPԥOL\\DW� EDúODQPD]GDQ� ԥYYԥO��� �o�QF�� PԥUKԥOԥ� LVԥ� [ԥVWԥGԥQ�
ODULQJHDO�PDVND�HNVWXEDVL\D�ROXQGXTGDQ�VRQUD�HGLOPLúGLU�

øPSXOVOX�GRSSOHUH[RNDUGLRTUD¿\D�LOԥ��UԥN�TDQ�GDPDU�VLVWHPLQLQ�GLQDPLN�Yԥ]L\\ԥWL��VRO�PԥGԥFL\LQ�IXQNVL\DVÕQD�
ԥVDVODQDUDT�Wԥ\LQ�HGLOPLúGLU��6RO�PԥGԥFL\LQ�]LUYԥ�ED[ÕPÕQGDQ�]ԥUEԥ�KԥFPL��=+���GԥTLTԥOLN�KԥFPL��h'+��Yԥ��PXPX�
SHULIHULN�GDPDU�P�TDYLPԥWL��h3'0��P�ԥ\\ԥQ�ROXQPXúGXU��%XQGDQ�EDúTD�FԥUUDKL�ԥPԥOL\\DWÕ�ROXQDQ�[ԥVWԥOԥULQ�
RUWD�DUWHULDO�Wԥ]\LTL��2$7��Yԥ��Uԥ\LQ�GԥTLTԥOLN�VD\Õ�GD��h'6��|\UԥQLOPLúGL�>�@�

7ԥGTLTDWÕPÕ]GD�G�U�VWO�N��o�Q�9LONRNVRQ�0DQQD�8LWQL�VWDWLVWLN��VXOXQGDQ�LVWLIDGԥ�HGLOPLúGLU�
7ԥGTLTDWÕQ�QԥWLFԥOԥUL�Yԥ�RQODUÕQ�P�]DNLUԥVL�
&ԥGYԥOGԥ� TH\G� ROXQGX÷X� NLPL� RIWDOPRORML� FԥUUDKL� ԥPԥOL\\DWÕ� RODQ� ����� \DúOÕ� XúDTODUGD� VSRQWDQ� WԥQԥII�VGԥ�

VD[ODQDUDT�YHQDGD[LOL�NHWDPÕQOԥ�PԥTVԥGGԥQPLú�GURSHULGRO��GLD]HSDP�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\D�]DPDQÕ�
0+'�J|VWԥULFLOԥUGԥQ�2$7�,,�PԥUKԥOԥGԥ����HQPLúGLU��3��������,,,�PԥUKԥOԥGԥ�LONLQ�UԥTԥPOԥUԥ�X\÷XQ�ROPXúGXU��
h'6�,,�PԥUKԥOԥGԥ�����\�NVԥOPLúGLU��3�������Yԥ�,,,�PԥUKԥOԥGԥ�EX�VԥYL\\ԥ����WԥúNLO�HWPLúGLU��3!�������=+�,,�
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PԥUKԥOԥGԥ�����HQPLúGLU� �3�������� ,,,�PԥUKԥOԥGԥ� LVԥ����TԥGԥU�\�NVԥOPLúGLU� �3��������h'+�,,�PԥUKԥOԥGԥ����
\�NVԥOPLúGLU� �3�������� ,,,� PԥUKԥOԥGԥ� LONLQ� UԥTԥPOԥU� TH\G� HGLOPLúGLU�� h3'0� LVԥ� ,,� PԥUKԥOԥGԥ� ���� HQLúGLUVԥ�
�3��������,,,�PԥUKԥOԥGԥ�ԥYYԥONL�J|VWԥULFLOԥU�VԥYL\\ԥVLQԥ�TD\ÕWPÕúGÕU��FԥGYԥO����

/DULQJHDO�PDVNDGD��3UR6HDO��VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT��YHQDGD[LOL�GLSULYDQOD�PԥTVԥGGԥQPLú�NHWDPLQOԥ��
IHQWDQLOOԥ�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\D� �NHWRIRO���VXOODUÕ�]DPDQÕ� LVԥ�RIWDOPRORML�FԥUUDKL�ԥPԥOL\\DWÕ�RODQ�
�����\DúOÕ�XúDTODUGD�0+'�J|VWԥULFLOԥUGԥQ�2$7�,,�PԥUKԥOԥGԥ�����HQPLúGLU��3��������,,,�PԥUKԥOԥGԥ�LONLQ�UԥTԥPOԥUԥ�
X\÷XQ�ROPXúGXU��h'6�,,�PԥUKԥOԥGԥ�����HQPLúGLU��3�������Yԥ�,,,�PԥUKԥOԥGԥ�EX�VԥYL\\ԥ����WԥúNLO�HWPLúGLU��3!�������
=+�,,�PԥUKԥOԥGԥ����HQPLúGLU��3��������,,,�PԥUKԥOԥGԥ�LONLQ�UԥTԥPOԥUԥ�X\÷XQ�ROPXúGXU��h'+�,,�PԥUKԥOԥGԥ�����
D]DOPÕúGÕU��3��������,,,�PԥUKԥOԥGԥ�LONLQ�UԥTԥPOԥUԥ�P�QDVLE�ROPXúGXU��h3'0�LVԥ�KԥP�,,�PԥUKԥOԥGԥ�KԥP�Gԥ�,,,�
PԥUKԥOԥGԥ�Qԥ]ԥUԥ�oDUSDFDT�Gԥ\LúLNOLNOԥUԥ�X÷UDPDPÕúGÕ��FԥGYԥO����

2IWDOPRORML�FԥUUDKL�ԥPԥOL\\DWODU�VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT�YHQDGD[LOL�NHWDPÕQOԥ�PԥTVԥGGԥQPLú�GURSHULGRO��
GLD]HSDP� TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\DVÕ� ]DPDQÕ� YHQDGD[LOL� NHWDPLQGԥQ� �NDOLSVRO�� NHWDODU�� LVWLIDGԥ�
HGLOPԥVL��KHPRGLQDPLNDQÕQ�LONLQ�Yԥ]L\\ԥWLQGԥQ�DVÕOÕ�ROPD\DUDT�0+'�KLSHUNLQHWLN�WLSOL�Gԥ\LúLNOL\L�LOԥ�P�úDKLGԥ�
ROXQXU��+ԥU�������GԥTLTԥGԥQ�ELU�ԥODYԥ�RODUDT�NHWDPLQLQ��NDOLSVRO��NHWDODU��X\÷XQ�GR]DGD�YXUXOPDVÕ�KHPRGLQDPLN�
J|VWԥULFLOԥUGԥ�VWLPXO\DHGLFL�WԥVLU�J|VWԥUPLú�ROXU�

/DNLQ� ODULQJHDO� PDVNDGD� �3UR6HDO�� VSRQWDQ� WԥQԥII�VGԥ� VD[ODQDUDT�� YHQDGD[LOL� GLSULYDQOD� PԥTVԥGGԥQPLú�
NHWDPLQOԥ��IHQWDQLOOԥ�TH\UL�LQKDO\DVLRQ��PXPL�DQHVWH]L\D��NHWRIRO��]DPDQÕ�LVԥ�h'+�P�ԥ\\ԥQ�TԥGԥU�HQPԥVL�h'6�
D]DOPDVÕ� LOԥ� ԥODTԥGDUGÕU��2SHUDVÕ\D|Q��G|YUGԥ�h'6�\�NVԥOPԥVL�XúDTODUGD�HPRVLRQDO�Yԥ]L\\ԥWLQ�Gԥ\LúLNOL\L� LOԥ�
ԥODTԥGDU�ROXE��VHGDVL\D��o�Q�ԥPԥOL\\DWÕQ�SURSRIROOD�EDúODQPDVÕ�Yԥ�2$7��h'6�HQPԥVLQԥ��=+�Yԥ�h'+�Gԥ\LúLNVL]�
TDOPDVÕQD�VԥEԥE�ROXU�

<X[DUÕGD�TH\G�ROXQDQODUGDQ�EHOԥ�QԥWLFԥ\ԥ�JԥOPԥN�RODU�NL��VSRQWDQ�WԥQԥII�VGԥ�VD[ODQDUDT�YHQDGD[LOL�NHWDPÕQOԥ�
PԥTVԥGGԥQPLú� GURSHULGRO�� GLD]HSDP�TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\D� KLSHUNLQHWLN� WLS�0+'�J|VWԥULFLOԥUGԥ�
Qԥ]ԥUԥ� oDUSDFDT� GԥUԥFԥGԥ� Gԥ\LúLNOLNOԥU�P�úDKLGԥ� ROXQPXúGXU�� ODULQJHDO�PDVNDGD� �3UR6HDO�� VSRQWDQ� WԥQԥII�VGԥ�
VD[ODQDUDT�� YHQDGD[LOL� GLSULYDQOD� PԥTVԥGGԥQPLú� NHWDPLQOԥ�� IHQWDQLOOԥ� TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\D�
�NHWRIRO�� ]DPDQÕ� LVԥ� VSRQWDQ� WԥQԥII�VGԥ� VD[ODQDUDT� YHQDGD[LOL� NHWDPÕQOԥ�PԥTVԥGGԥQPLú� GURSHULGRO�� GLD]HSDP�
TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\D� IԥUTOL� RODUDT� 0+'� J|VWԥULFLOԥUGԥ� QRUPDNLQHWLN� WLS� Gԥ\LúLNOLN� P�úDKLGԥ�
ROXQPXúGXU�NL��EX�GD�FԥUUDKL�ԥPԥOL\\DW�]DPDQÕ�TDUúÕ\D�oÕ[DQ�D÷ÕUODúPDODUÕQ��PԥVԥOԥQ�RNXORYLVFHUDO� UHÀHNVOԥU��
SUR¿ODNWLNDVÕQGD�E|\�N�URO�R\QDPÕúGÕU�

&ԥGYԥO��
2IWDOPRORML�FԥUUDKL�ԥPԥOL\\DWÕ�RODQ������\DúOÕ�XúDTODUGD�ODULQJHDO�PDVNDGD��3UR6HDO��VSRQWDQ�
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�PXPL�DQHVWH]L\D��NHWRIRO���VXOODUÕ�]DPDQÕ�PԥUNԥ]L�KHPRGLQDPLN�J|VWԥULFLOԥU
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�3UR6HDO�� VSRQWDQ� WԥQԥII�VGԥ� VD[ODQDUDT�� YHQDGD[LOL� GLSULYDQOD� PԥTVԥGGԥQPLú� NHWDPLQOԥ�� IHQWDQLOOԥ� TH\UL�
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NHoLULFLOL\LQL�VԥUEԥVW�VD[OD\ÕE��DGHNYDW�YHQWLO\DVL\D�Yԥ�RNVLJHQDVL\DQÕ�WԥPLQ�HGLU��%X�DQHVWH]L\D�VSRQWDQ�WԥQԥII�VGԥ�
VD[ODQDUDT� YHQDGD[LOL� NHWDPÕQOԥ� PԥTVԥGGԥQPLú� GURSHULGRO�� GLD]HSDP� TH\UL�LQKDO\DVLRQ� �PXPL� DQHVWH]L\DGD�
P�TD\LVԥGԥ�PԥUNԥ]L�KHPRGLQDPLNDGD�GDKD�D]�Gԥ\LúLNOLN�\DUDGDUDT��D]�YD[W�WԥOԥE�HGԥQ�VDGԥ��VXOGXU�

Ԥ'Ԥ%ø<<$7
��� ȿɥɶɤɢɧ�ɂ�Ɉ���ȿɝɨɪɨɜ�ȼ�Ɇ���Ⱦɟɜɚɣɤɢɧ�ȿ�ȼ���Ȼɥɨɯɢɧɚ�ɋ�ɂ���Ƚɨɪɛɭɧɨɜ�ɂ�Ⱥ��ɋɢɫɬɟɦɧɚɹ�ɢɧɬɟɝɪɚɰɢɹ�ɜ�

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ��Ɋɭɤɨɜɨɞɫɬɜɚ�ɩɨ�ɨɮɬɚɥɶɦɨɚɧɟɫɬɟɡɢɢ��������ʋ���ɫɬɪ���������
��� Ⱦɠɨɪɞɠ�Ⱥ�Ƚ��Ⱥɧɟɫɬɟɡɢɹ�ɜ�ɩɟɞɢɚɬɪɢɢ��Ɇ���Ɇɟɞɢɰɢɧɚ��������ɫ���������
��� Ʉɨɪɨɬɤɨɪɭɱɤɨ� Ⱥ�Ⱥ�� Ⱦɢɩɪɢɜɚɧ�� ɋɨɜɪɟɦɟɧɧɵɣ� ɜɧɭɬɪɢɜɟɧɧɵɣ� ɚɧɟɫɬɟɬɢɤ�� ɉɪɚɤɬɢɱɟɫɤɨɟ� ɩɨɫɨɛɢɟ��

Ʉɢɟɜ��Ʉɧɢɝɚ�ɩɥɸɫ������������ɫ���
��� Ɇɚɥɨɹɪɨɫɥɚɜɰɟɜ� ȼ�Ⱦ��� Ʉɧɹɡɟɜ� Ⱥ�Ⱦ��� Ƚɚɥɢɚɯɦɟɬɨɜ� Ɋ�Ɏ�� Ʌɚɪɢɧɝɟɚɥɶɧɚɹ� ɦɚɫɤɚ� ɤɚɤ� ɚɥɶɬɟɪɧɚɬɢɜɚ�

ɧɚɪɤɨɡɭ� ɤɟɬɚɦɢɧɨɦ� ɩɪɢ� ɜɧɭɬɪɢɝɥɚɡɧɵɯ� ɨɩɟɪɚɰɢɹɯ� ɭ� ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�9,,� ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɣ�
ɤɨɧɮɟɪɟɧɰɢɢ� ȿɤɚɬɟɪɢɧɛɭɪɝɫɤɨɝɨ� ɐɟɧɬɪɚ� ɆɇɌɄ� ©Ɇɢɤɪɨɯɢɪɭɪɝɢɹ� ɝɥɚɡɚª� �� ȿɤɚɬɟɪɢɧɛɭɪɝ� �������
�ɋ���������

��� ɈɫɬSɟɣɤɨɜ�ɂ��Ɏ���Ɇɢɥɟɧɢɧ�ȼ��ȼ���ȼɚɫɢɥɶɟɜ�ə��ɂ���Ɇɢɲɭɫɬɢɧ�ȼ��ȼ���ɑɟSɞɚɧɰɟɜ�ɋ��ȼ��ɐɟɧɬSɚɥɶɧɚɹ�
ɝɟɦɨɞɢɧɚɦɢɤɚ�ɜ�ɭɫɥɨɜɢɹɯ�ɤɨɦɛɢɧɢSɨɜɚɧɧɨɣ�ɜɧɭɬSɢɜɟɧɧɨɣ�ɚɧɟɫɬɟɡɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩSɨɩɨɮɨɥɚ�
ɢ� ɤɟɬɚɦɢɧɚ� ɜ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɣ� ɩSɚɤɬɢɤɟ� ɭ� ɞɟɬɟɣ�� ��Ⱥɧɟɫɬɟɡɢɨɥɨɝɢɹ� ɢ� ɪɟɚɧɢɦɚɬɨɥɨɝɢɹ�� ������
ʋ��ɫɬɪ��������

��� /RSH]�*LO�0��%ULPDFRPEH�-��7KH�3UR6HDO70�ODU\QJHDO�PDVN�DLUZD\�LQ�FKLOGUHQ����3HGLDWULF�DQHVWKHVLD��
������Y�����SS���������

��� &RWH�&�-��3UHRSHUDWLYH�SUHSDUDWLRQ�DQG�SUHPHGLFDWLRQ����%U�-�$QDHVWK��������Y�����SS�������

ɂɛɪɚɝɢɦɨɜ�ɋ�ɇ���Ƚɚɲɢɦɨɜɚ�ɇ�Ɏ���Ƚɚɫɚɧɨɜ�ɗ�ɗ���Ⱥɯɜɟɪɞɢɟɜ�Ɏ�Ɍ���Ɇɚɝɟɪɪɚɦɨɜ�ɗ�Ɇ��

ȼɕȻɈɊ�ɈɉɌɂɆȺɅɖɇɈȽɈ�ɆȿɌɈȾȺ�ȺɇȿɋɌȿɁɂɂ�ȼ�ɉȿȾɂȺɌɊɂɑȿɋɄɈɃ�
ɈɎɌȺɅɖɆɈɅɈȽɂɂ�ɇȺ�ɈɋɇɈȼȺɇɂɂ�ɉɈɄȺɁȺɌȿɅȿɃ�ɐȿɇɌɊȺɅɖɇɈɃ�
ȽȿɆɈȾɂɇȺɆɂɄɂ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��Ƚ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɣ�ɤɟɬɚɦɢɧɨɜɵɣ�ɧɚɪɤɨɡ��ɤɟɬɨɮɨɥ

ɊȿɁɘɆȿ
ɐɟɥɶ� ɪɚɛɨɬɵ�� ɋɪɚɜɧɢɬɟɥɶɧɚɹ� ɨɰɟɧɤɚ� ɢ� ɜɵɛɨɪ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɦɟɬɨɞɚ� ɚɧɟɫɬɟɡɢɢ� ɧɚ� ɨɫɧɨɜɟ� ɞɚɧɧɵɯ�

ɰɟɧɬɪɚɥɶɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɜ� ɩɟɞɢɚɬɪɢɱɟɫɤɨɣ� ɨɮɬɚɥɶɦɨɥɨɝɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɝɨ�
ɤɟɬɚɦɢɧɨɜɨɝɨ�ɧɚɪɤɨɡɚ��ɆɄɄɇ��ɢ�ɤɟɬɨɮɨɥ�ɫ�ɢɧɬɭɛɚɰɢɟɣ�ɥɚɪɢɧɝɟɚɥɶɧɨɣ�ɦɚɫɤɨɣ��

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�����������ɝɨɞɚ�ɜ�ɞɟɬɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�
Ɉɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�ɝɨɪɨɞɚ�Ȼɚɤɭ��Ɉɩɟɪɚɰɢɢ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ�ɨɞɧɨɦ�
ɝɥɚɡɭ�ɭ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ��ɋɪɟɞɢ�ɧɢɯ����ɞɟɜɨɱɟɤ�����ɦɚɥɶɱɢɤɨɜ�����ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɟɥɢ�
ɆɄɄɇ�����ɩɚɰɢɟɧɬɚɦ�ɠɟ�ɤɟɬɨɮɨɥ�ɫ�ɢɧɬɭɛɚɰɢɟɣ�ɥɚɪɢɧɝɟɚɥɶɧɨɣ�ɦɚɫɤɨɣ�

Ɋɟɡɭɥɶɬɚɬ��ɉɪɢ�ɩɪɢɦɟɧɟɧɢɢ�ɆɄɄɇ�ɜ�ɨɮɬɚɥɶɦɨɯɢɪɭɪɝɢɢ��ɜɧɭɬɪɢɜɟɧɧɨɟ�ɜɜɟɞɟɧɢɟ�ɤɟɬɚɦɢɧɚ��ɤɚɥɢɩɫɨɥ��
ɤɟɬɚɥɚɪ��ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɡɜɢɬɢɸ�ɝɢɩɟɪɤɢɧɟɬɢɱɟɫɤɨɝɨ�ɬɢɩɚ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɝɟɦɨɞɢɧɚɦɢɤɢ��ɉɨɫɥɟɞɭɸɳɟɟ�ɜɜɟɞɟɧɢɟ�ɤɟɬɚɦɢɧɚ�ɤɚɠɞɵɟ�������ɦɢɧɭɬ�ɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɞɨɡɚɯ�
ɜɟɞɟɬ�ɤ�ɚɤɬɢɜɚɰɢɢ�ɝɟɦɨɞɢɧɚɦɢɤɢ�

Ɉɞɧɚɤɨ�ɌȼȺ�ɫ�ɢɧɬɭɛɚɰɢɟɣ�ɥɚɪɢɧɝɟɚɥɶɧɨɣ�ɦɚɫɤɨɣ�ɩɪɢɜɨɞɢɬ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɦɢɧɭɬɧɨɝɨ�ɨɛɴɟɦɚ�ɫɟɪɞɰɚ�ɢ�
ɭɪɟɠɟɧɢɸ�ɑɋɋ��ȼ�ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɭɱɚɳɟɧɢɟ�ɑɋɋ��ɱɚɫɬɨɬɵ�ɫɟɪɞɟɱɧɵɯ�ɫɨɤɪɚɳɟɧɢɣ��ɭ�ɞɟɬɟɣ��
ɛɵɥɨ� ɫɜɹɡɚɧɨ� ɫ� ɷɦɨɰɢɨɧɚɥɶɧɵɦ� ɧɚɩɪɹɠɟɧɢɟɦ�� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɫɟɞɚɰɢɢ� ɜɜɨɞɢɥɢ� ɩɪɨɩɨɮɨɥ�� ɤɨɬɨɪɵɣ�
ɫɧɢɠɚɟɬ�ɑɋɋ�ɢ�ɫɪɟɞɧɟɟ�ɚɪɬɟɪɢɚɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ��ɚ�ɭɞɚɪɧɵɣ�ɨɛɴɟɦ�ɫɟɪɞɰɚ�ɢ�ɦɢɧɭɬɧɵɣ�ɨɛɴɟɦ�ɫɟɪɞɰɚ�ɨɫɬɚɥɢɫɶ�
ɧɟɢɡɦɟɧɧɵɦɢ�

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɜɵɲɟɭɤɚɡɚɧɧɵɦ�ɛɵɥɨ�ɨɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɆɄɄɇ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɡɜɢɬɢɸ�ɝɢɩɟɪɤɢɧɟɬɢɱɟɫɤɨɝɨ�
ɬɢɩɚ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� Ʉɟɬɨɮɨɥ� ɫ� ɢɧɬɭɛɚɰɢɟɣ� ɥɚɪɢɧɝɟɚɥɶɧɨɣ� ɦɚɫɤɨɣ�� ɜ� ɨɬɥɢɱɢɢ� ɨɬ�ɆɄɄɇ� ɩɪɢɜɨɞɢɬ� ɤ�
ɧɨɪɦɨɤɢɧɟɬɢɱɟɫɤɨɦɭ�ɬɢɩɭ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ��ɱɬɨ�ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɫɵɝɪɚɥɨ�ɛɨɥɶɲɭɸ�ɪɨɥɶ�ɜ�ɩɪɨɮɢɥɚɤɬɢɤɟ�
ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɧɚɩɪɢɦɟɪ��ɨɤɭɥɨɜɢɫɰɟɪɚɥɶɧɵɯ�ɪɟɮɥɟɤɫɨɜ���
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Ɂɚɤɥɸɱɟɧɢɟ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ��ɱɬɨ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɨɩɟɪɚɰɢɣ�ɜ�ɩɟɞɢɚɬɪɢɱɟɫɤɨɣ�
ɨɮɬɚɥɶɦɨɥɨɝɢɢ�ɦɟɬɨɞ�ɤɟɬɨɮɨɥɨɜɨɣ�ɚɧɟɫɬɟɡɢɢ�ɫ�ɢɧɬɭɛɚɰɢɟɣ�ɥɚɪɢɧɝɟɚɥɶɧɨɣ�ɦɚɫɤɨɣ�ɹɜɥɹɟɬɫɹ�ɚɬɪɚɜɦɚɬɢɱɧɵɦ��
ɦɚɥɨɢɧɜɚɡɢɜɧɵɦ�� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ� ɫɜɨɛɨɞɧɨɣ� ɩɪɨɯɨɞɢɦɨɫɬɢ� ɜɟɪɯɧɢɯ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ�� ɚɞɟɤɜɚɬɧɨɣ�
ɜɟɧɬɢɥɹɰɢɢ� ɢ� ɨɤɫɢɝɟɧɚɰɢɢ�� ɗɬɨɬ� ɦɟɬɨɞ� ɚɧɟɫɬɟɡɢɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɦ� ɤɟɬɚɦɢɧɨɜɵɦ�
ɧɚɪɤɨɡɨɦ� ɨɤɚɡɵɜɚɟɬ� ɦɟɧɶɲɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɰɟɧɬɪɚɥɶɧɭɸ� ɝɟɦɨɞɢɧɚɦɢɤɭ��Ɇɟɬɨɞ� ɩɪɨɫɬɨɣ�� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ�
ɤɨɬɨɪɨɝɨ�ɬɪɟɛɭɟɬɫɹ�ɦɢɧɢɦɚɥɶɧɵɣ�ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ��
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1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\�ZRUGV��PXOWLFRPSRQHQW�NHWDPLQH�QDUFRVLV��NHWRIRO

6800$5<
3XUSRVH�� &RPSDUDWLYH� HYDOXDWLRQ� DQG� FKRLFH� RI� WKH� RSWLPDO� PHWKRG� RI� DQDHVWKHVLD� UHO\� RQ� WKH� FHQWUDO�

KHPRG\QDPLFV�¿QGLQJV�LQ�SHGLDWULF�RSKWKDOPRORJ\�XVLQJ�PXOWLFRPSRQHQW�NHWDPLQH�QDUFRVLV��0&.1��DQG�NHWRIRO�
ZLWK�LQWXEDWLRQ�E\�/0$��

0DWHULDOV�DQG�PHWKRGV��5HVHDUFK�ZDV�SHUIRUPHG�IURP����������� LQ�SHGLDWULF�GHSDUWPHQW�RI� WKH�1DWLRQDO�
2SKWKDOPRORJ\�FHQWUH�QDPHG�E\�DFDG��=DULID�$OL\HYD��%DNX��7KH�RSHUDWLRQV�ZHUH�SHUIRUPHG�LQ�RQH�H\H� LQ����
FKLOGUHQ��DW�WKH�DJH�IURP���WR����\HDUV����IURP�WKHVH�SDWLHQWV�ZHUH�JLUOV�����ZHUH�ER\V�����SDWLHQWV�ZHUH�VXEMHFWHG�
0&.1�����SDWLHQWV�ZHUH�VXEMHFWHG�NHWRIRO�ZLWK�LQWXEDWLRQ�E\�/0$�

5HVXOWV��8VLQJ�0&.1�IRU�RSKWKDOPRVXUJHU\���DIWHU�LQWUDYHQRXV�LQMHFWLRQ�RI�NHWDPLQH�OHDGV�WR�K\SHUNLQHWLF�
W\SH�RI�KHPRG\QDPLFV��LQGHSHQGHQWO\�RI�SULPDU\�VWDWH�RI�KHPRG\QDPLFV��7KH�IROORZLQJ�LQMHFWLRQV�RI�NHWDPLQH�
HYHU\�������PLQXWHV�LQ�DSSURSULDWH�GRVHV�EULQJV�WR�WKH�VWLPXODWLRQ�RI�WKH�KHPRG\QDPLFV�

+RZHYHU��NHWRIRO�ZLWK�LQWXEDWLRQ�E\�/0$�OHDGV�WR�GHFUHDVH�RI�WKH�FDUGLDF�RXWSXW�DQG�KHDUW�UDWH��,QFUHDVH�RI�
WKH�KHDUW�UDWH�LQ�FKLOGUHQ�LQ�WKH�SUHRSHUDWLYH�SHULRG�LV�D�UHDVRQ�RI�WKH�HPRWLRQDO�H[FLWHPHQW��VR�PDNLQJ�VHGDWLYH�
LQMHFWLRQ�YHU\�LPSRUWDQW��)RU�WKH�VHGDWLRQ�ZH�KDG�LQMHFWHG�SURSRIRO�ZKLFK�GHFUHDVHV�KHDUW�UDWH�DQG�WKH�DYHUDJH�
DUWHULDO�SUHVVXUH��DQG�WKH�VWURNH�YROXPH�DQG�WKH�PLQXWH�VWURNH�UHPDLQHG�XQFKDQJHDEOH��$FFRUGLQJ�WR�DERYH�ZH�
FDQ�PDNH�D�FRQFOXVLRQ�WKDW�0&.1�OHDGV�WR�K\SHUNLQHWLF�W\SH�RI�KHPRG\QDPLFV�NHWRIRO�ZLWK�LQWXEDWLRQ�E\�/0$�
XQOLNH�WKH�0&.1�EULQJV�WR�QRUPRNLQHWLF�W\SH�RI�KHPRG\QDPLFV��WKDW�LQ�LWV�WXUQ�SOD\HG�D�ELJ�UROH�LQ�WKH�SURSKLOD[LV�
RI�WKH�LQWUDRSHUDWLYH�FRPSOLFDWLRQV�IRU�H[DPSOH�RFXORYLVFHUDO�UHÀH[���

&RQFOXVLRQ��7KHUHE\��ZH� FDQ� FRQFOXGH� WKDW� GXULQJ�SHGLDWULF� RSKWKDOPRORJ\�RSHUDWLRQV� WKH�PHWKRG�NHWRIRO�
ZLWK�LQWXEDWLRQ�E\�/0$�LV�DWUDXPDWLF�� OHVV� LQYDVLYH��SURYLGH�DGHTXDWH�DLUZD\��YHQWLODWLRQ�RI� WKH�OXQJV�DQG�WKH�
R[\JHQDWLRQ��7KLV�PHWKRG�RI�DQDHVWKHVLD�DV�FRPSDUHG�ZLWK�0&.1�LQÀXHQFH�OHVVHU�LV�OHVV�IXQFWLRQ�WR�WKH�FHQWUDO�
KHPRG\QDPLFV�DQG�LV�VLPSOH�PHWKRG��ZKLFK�GRQ¶W�WDNH�D�ORW�RI�WLPH��
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