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+ӧS�FKҩW�Fѫ�SKRVSKR��RUJDQRSKRVSKRUXV�FRPSRXQGV�� 23V� Oj�QKyP�FiF�KӧS�
FKҩW�KӳX�Fѫ�FKӭD�SKRVSKR��WKѭӡQJ�JһS�Oj HVWH�FӫD�D[LW�SKRWSKRULF��23V�Jk\�EҩW�KRҥW
PӝW�Kӑ HQ]\PH OӟQ�VHULQH�K\GURODVH �OLSDVH�Yj�HVWHUDVH���WURQJ�ÿy�Fy�PӝW�HQ]\PH�UҩW�
TXDQ� WUӑQJ� � DFHW\OFKROLQHVWHUDVH �$&K(���ĈӝF� WtQK�FҩS�FӫD�23V�GR�ӭF�FKӃ NK{QJ�
WKXұQ�QJKӏFK�HQ]\PH�$&K(�WURQJ�FiF� WӃ EjR� WKҫQ�NLQK��QJăQ�FҧQ�$&K(�SKkQ�JLҧL�
DFHW\OFKROLQ� GүQ� WӟL� WtFK� Wө DFHW\OFKROLQ�� Jk\� UӕL� ORҥQ� TXi� WUuQK� WUX\ӅQ� [XQJ� WKҫQ�
NLQK��UӕL�ORҥQ�FKӭF�QăQJ�FӫD�Fѫ�Yj�VX\�K{�KҩS�GүQ�ÿӃQ�K{Q�Pr�Yj�Wӱ YRQJ >�@��7KXӕF�
EҧR� YӋ WKӵF� YұW� �%979�� 23V� �PHWK\O� SDUDWKLRQ� � 03�� SDUDWKLRQ�� GLD]LQRQ��
FKORUS\ULIRV�� &3����� Fy�KLӋX�TXҧ FDR� JL~S�EҧR�YӋ FiF�ORjL�WKӵF�YұW�NKӓL�F{Q�WU�QJ�
Jk\�KҥL�WURQJ�YjL�QJj\�KRһF�YjL�WXҫQ��7URQJ�VXӕW�QKLӅX�WKұS�Nӹ��WKXӕF�%979�23V�ÿm�
UҩW�SKә ELӃQ�Fҧ YӅ Vӕ OѭӧQJ�Yj�WKӏ SKҫQ�WUrQ�WRjQ�WKӃ JLӟL��9LӋF�Vӱ GөQJ�TXi�QKLӅX�
23V�OjP�FKR�Gѭ�OѭӧQJ�WKXӕF�EҧR�YӋ WKӵF�YұW�Eӏ UӱD�WU{L�YjR�QѭӟF�KRһF�WKҩP�YjR�ÿҩW��
NK{QJ�FKӍ Jk\�{�QKLӉP�ÿҩW��QѭӟF��Pj�FzQ�ҧQK�KѭӣQJ� WUӵF� WLӃS�KRһF�JLiQ� WLӃS�ÿӃQ�
P{L�WUѭӡQJ�Yj�VӭF�NKӓH�FRQ�QJѭӡL�

6ӵ SKkQ�Kӫ\�FӫD�WKXӕF�%979�23V�WKѭӡQJ�Oj�Vӵ NӃW�KӧS�FӫD�PӝW�Vӕ TXi�WUuQK��
EDR�JӗP�WKӫ\�SKkQ�KyD�KӑF�Yj�SKkQ�Kӫ\�YL�VLQK��ÿӗQJ�WKӡL�FǊQJ�Eӏ ҧQK�KѭӣQJ�EӣL�
PӝW�Vӕ ÿһF�WtQK�KyD�Oê�QKѭ�S+��FDFERQ�KӳX�Fѫ�Yj�ÿӝ ҭP��7X\�QKLrQ��SKkQ�Kӫ\�VLQK�
KӑF�Oj�Fѫ�FKӃ FKtQK�ÿӇ SKkQ�Kӫ\�Yj�NKӱ ÿӝF�WKXӕF�%979�WURQJ�QKLӅX�ORҥL�ÿҩW�>�@��
&iF�VҧQ�SKҭP�SKkQ�Kӫ\�FӫD�GLD]LQRQ�EDR�JӗP�GLD]R[RQ�Yj���LVRSURS\O���PHWK\O���
K\GUR[\S\LPLGLQ �,0+3� RUR[\S\ULPLGLQ�� >�@� KD\� S�QLWURSKHQRO� � VҧQ� SKҭP� SKkQ�
Kӫ\� FӫD�PHWK\O� SDUDWKLRQ� Yj� SDUDWKLRQ� Oj� FiF� VҧQ�SKҭP� tW� ÿӝF� KѫQ�Yj� YL� VLQK� YұW�
FǊQJ�Fy�WKӇ SKkQ�Kӫ\�WLӃS�FiF�VҧQ�SKҭP�ÿy�>�@�

+LӋQ�QD\��QKLӅX�QJKLrQ�FӭX�WUrQ�WKӃ JLӟL�ÿm�F{QJ�Eӕ WURQJ�ÿҩW�Fy�FiF�YL�VLQK�
YұW� Fy� NKҧ QăQJ� SKkQ� Kӫ\� 23V� WKXӝF� FiF� FKL� QKѭ� $VSHUJLOOXV�� &ODGRVSRULXP��
3HQLFLOOLXP�� )ODYREDFWHULXP�� 3VHXGRPRQDV�� %DFLOOXV�� /DFWREDFLOOXV�� 6HUUDWLD��
6WHQRWURSKRPRQDV��%XUNKROGHULD��$WKUREDFWHU��3OHVLRPRQDV��«�>�@��&\FRĔ�F{QJ�Eӕ
FKӫQJ�6HUUDWLD�PDUFHVFHQV Fy�NKҧ QăQJ�SKkQ�Kӫ\�&3��IHQLWURWKLRQ�Yj�SDUDWKLRQ�>�@��
5DPX� WK{QJ� EiR� FKӫQJ� 3VHXGRPRQDV� DHUXJLQRVD ,V��� Fy� NKҧ QăQJ� SKkQ� Kӫ\� Fҧ
DFHSKDWH�� GLPHWKRDWH�� SDUDWKLRQ�� 03�� &3� Yj� PDODWKLRQ� >�@�� 'HQJ� F{QJ� Eӕ FKӫQJ�
6WHQRWURSKRPRQDV� VS��*�� Fy� NKҧ QăQJ� SKkQ� Kӫ\�03��PHWK\O� SDUDR[RQ�� GLD]LQRQ��
SKR[LP�� SDUDWKLRQ�� &3�� SURIHQRIRV�� WULD]RSKRV�� 3VHXGRPRQDV� VS�� :%&��� Fy� NKҧ
QăQJ� SKkQ� Kӫ\� 03�� &3�� HWK\O� SDUDWKLRQ� Yj� VXPLWKLRQ� >�@�� ĈһF� ELӋW� FiF� FKӫQJ�
)ODYREDFWHULXP�VS��$7&&�������Yj�3��GLPLQXWD 0*�FKӭD�JHQ�RSG�Pm�KyD�HQ]\P�
2UJKDQRSKRVSKRUXVH�K\GURODVH��23+��(&����������WKӫ\�SKkQ�PҥQK�QKLӅX�ORҥL�WKXӕF�
%979�23V�Yj�Fҧ FiF�WiF�QKkQ�FKLӃQ�WUDQK�KyD�KӑF��&KHPLFDO�:DUIDUH�$JHQWV� QKѭ�
6DULQ��6RPDQ�>�@�
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6ӱ GөQJ�YL�VLQK�YұW�SKkQ�Kӫ\�FiF�ORҥL�WKXӕF�%979 Oj�ELӋQ�SKiS�SKkQ�Kӫ\�VLQK�
KӑF�Fy�QKLӅX�WLӅP�QăQJ��DQ�WRjQ�Yj�WKkQ�WKLӋQ�YӟL�P{L�WUѭӡQJ��0өF�ÿtFK�FӫD�QJKLrQ�
FӭX�Qj\�QKҵP�SKkQ�OұS��VjQJ�OӑF�UD�PӝW�Vӕ YL�NKXҭQ�ÿҩW�Fy�NKҧ QăQJ�SKkQ�Kӫ\�WKXӕF�
%979�23V�

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3

�����9ұW�OLӋX��KyD�FKҩW�

�� PүX�ÿҩW�ÿѭӧF� WKX� WKұS� Wӯ FiF�Y�QJ�ÿҩW�Q{QJ�QJKLӋS�ӣ +j�1ӝL��+j�1DP��
7KiL�%uQK��1DP�ĈӏQK�Yj�PүX�ÿҩW�WURQJ�NKR�WKXӕF�%979�FǊ�ӣ +j�1DP �EҧQJ����

ĈӏD�ÿLӇP�Oҩ\�PүX 6ӕ PүX�ÿҩW

+j�1ӝL
ĈҩW�WUӗQJ�O~D �

ĈҩW�WUӗQJ�KRD�PjX �

7KiL�%uQK
ĈҩW�WUӗQJ�O~D �

ĈҩW�WUӗQJ�KRD�PjX �

1DP�ĈӏQK
ĈҩW�WUӗQJ�O~D �

ĈҩW�WUӗQJ�KRD�PjX �

+j�1DP

ĈҩW�WUӗQJ�O~D �

ĈҩW�WUӗQJ�KRD�PjX �

ĈҩW�NKR�WKXӕF�%979�FǊ �

1ѫL�WұS�NӃW Yӓ WKXӕF�%979 �

1JKӋ $Q ĈҩW�NKR�WKXӕF�%979�FǊ �

%ҧQJ��� ĈӏD�ÿLӇP�WKX�WKұS�PүX�ÿҩW

+yD�FKҩW��0HWK\O�SDUDWKLRQ������ � Nê�KLӋX�03��FKORUS\ULIRV�������� Nê�KLӋX�
&3�Yj�GLD]LQRQ�������FӫD�6LJPD�$OGULFK�

0{L�WUѭӡQJ��00��PLQLPDO�PHGLXP��S+������>�@��P{L�WUѭӡQJ�/%�DJDU��/XULD�
%HUWDQL�DJDU��3HSWRQH���J�/��<HDVW�([WUDFW��J�/� PXӕL�1D&O���J�/��

�����3KѭѫQJ�SKiS

�������/jP�JLjX�Yj�SKkQ�O̵S�FiF�FKͯQJ�YL�VLQK�Y̵W

&kQ���J�PүX�ÿҩW�PӛL�ORҥL�YjR�EuQK�WDP�JLiF������PO��FKӭD����PO�P{L�WUѭӡQJ�
00�ÿm�Eә VXQJ�GLD]LQRQ�QӗQJ�ÿӝ ���PJ�O�Yj�QX{L�OҳF�����YzQJ�SK~W��ӣ ���&��WURQJ���
QJj\�� 6DX� ÿy�� ��PO� GӏFK� KX\ӅQ� SK�� ÿѭӧF� Vӱ GөQJ� ÿӇ Fҩ\� YjR� EuQK� WDP� JLiF�P{L�
WUѭӡQJ�00�PӟL�FKӭD�GLD]LQRQ�YӟL�QӗQJ�ÿӝ FXӕL�����PJ�O�Yj�QX{L�OҳF�����YzQJ�SK~W��
ӣ ���&��WURQJ���QJj\��6DX���OҫQ�Fҩ\�FKX\ӇQ�WѭѫQJ�Wӵ��QӗQJ�ÿӝ GLD]LQRQ�ÿѭӧF�QkQJ�
GҫQ�OrQ�����PJ�O������PJ�O�Yj�����PJ�O��Ӣ OҫQ�Fҩ\�FKX\ӇQ�FXӕL�F�QJ��Oҩ\������O�GXQJ�
GӏFK� QX{L� Fҩ\� SKD� ORmQJ� ��� OҫQ� Yj� WUҧL� ���� �O� WUrQ� ÿƭD� WKҥFK�00� FKӭD� ����PJ�O�
GLD]LQRQ��ӫ ��QJj\�ӣ ���&��&iF�NKXҭQ�OҥF�ÿѫQ�Oҿ ÿѭӧF�FKӑQ�ÿӇ Fҩ\�FKX\ӇQ�WUrQ�ÿƭD�
WKҥFK�00�FKӭD�����PJ�O�GLD]LQRQ�PӟL�FKR�ÿӃQ�NKL�WKX�ÿѭӧF�FKӫQJ�WKXҫQ�NKLӃW�
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�������.K̫R�ViW�NK̫ QăQJ�SKkQ�Kͯ\�23V�FͯD�FiF�FKͯQJ�SKkQ�O̵S

&iF�FKӫQJ�WKXҫQ�NKLӃW�ÿѭӧF�QX{L�OҳF�����YzQJ�SK~W��ӣ ���&�WURQJ����PO�P{L�
WUѭӡQJ�00�FKӭD������JOXFRVH��6DX�������JLӡ�� WӃ EjR�ÿѭӧF� WKX�EҵQJ�FiFK� O\� WkP�
�����YzQJ�SK~W� WURQJ����SK~W�ӣ �Û&��VDX�ÿy�UӱD�ED�OҫQ�EҵQJ�QѭӟF�FҩW�Y{�WU�QJ�Yj�
WUӝQ�ÿӅX�WURQJ���PO�QѭӟF�FҩW�Y{�WU�QJ��%ә VXQJ�NKRҧQJ�����PO�GӏFK�WӃ EjR�YjR�FiF�
EuQK����PO�P{L� WUѭӡQJ�00�Fy�FKӭD��� PJ�O�23�ÿӇ PұW� ÿӝ WӃ EjR�FXӕL� F�QJ�ÿҥW�
2'���  �����Yj�QX{L� OҳF�����YzQJ�SK~W��ӣ ���&�WURQJ����QJj\��&KXҭQ�Eӏ EuQK�ÿӕL�
FKӭQJ�WѭѫQJ�Wӵ QKѭQJ�NK{QJ�FKӭD�YL�NKXҭQ��

'ӏFK�QX{L�Fҩ\�ÿѭӧF�FKLӃW� WURQJ�KӛQ�KӧS�GXQJ�P{L���WROXHQ�����DFHWRQH��Y�Y��
WKHR�Wӹ OӋ ��PүX�����GXQJ�P{L��Y�Y���OҳF�����YzQJ�SK~W��ӣ ���&��WURQJ���JLӡ VDX�ÿy�O\�
WkP������YzQJ�SK~W� WURQJ����SK~W� WKX�GӏFK�SKD� WUrQ�FKӭD�23�ÿӇ ÿiQK�JLi��6ҳF�Nê�
EҧQ�PӓQJ��7KLQ�OD\HU�FKURPDWRJUDSK\�7/&� ÿѭӧF�WLӃQ�KjQK�YӟL�OѭӧQJ�PӛL�PүX����
�O��6ӱ GөQJ�EҧQ�PӓQJ�VLOLFD�JHO����)����FӫD�0HUFN��ÿӝ Gj\������PP�OjP�SKD�WƭQK��
SKD�ÿӝQJ�Oj�KӋ GXQJ�P{L���Q�KH[DQ����DFHWRQ��Y�Y��>��@��%ҧQ�7/&�ÿѭӧF�KLӋQ�PjX�
GѭӟL�ÿqQ�89�EѭӟF�VyQJ�����QP�

�������Ĉ͓QK�GDQK�YL�NKX̱Q

.ӻ WKXұW�QKXӝP�*UDP�Vӱ GөQJ�Eӝ QKXӝP�*UDP�FӫD KmQJ�/LRILOFKHP��TXDQ�ViW�
KuQK� WKiL�� ÿR� NtFK� WKѭӟF� WӃ EjR� GѭӟL� NtQK� KLӇQ� YL TXDQJ� KӑF�$[LRFDP� ���� FRORU�
�,PDJHU�=�� ���[�� WKӱ QJKLӋP� FDWDODVH� Vӱ GөQJ� GXQJ� GӏFK�+�2� ���� WKӱ QJKLӋP�
R[LGDVH�WUrQ�ÿƭD�JLҩ\�Fy�WҭP����WHWUDPHWK\O�S�SKHQ\OHQHGLDPLQ�K\GURFKORULG�

ĈӏQK�GDQK�EҵQJ�SKѭѫQJ�SKiS�JLҧL�WUuQK�Wӵ JHQ�Pm�KyD���6�U51$��7iFK�FKLӃW�
'1$�Wӯ YL�NKXҭQ�EҵQJ�Eӝ NLW�FӫD�4,$JHQ��NKXӃFK�ÿҥL�WUuQK�Wӵ JHQ���6�U51$�EҵQJ�
SKҧQ�ӭQJ�3&5�YӟL�FһS�PӗL���) ��¶�$*$*777*$7&&7**&7&$*��¶��Yj�����5�
��¶�**77$&&77*77$&*$&�77��¶�� >��@�� 6ҧQ� SKҭP� 3&5� ÿѭӧF� WLQK� VҥFK� EҵQJ�
FiFK�Vӱ GөQJ�Eӝ NLW�WLQK�VҥFK�4,$TXLFN�3&5�3XULILFDWLRQ�.LW��4LDJHQ�� ĈӭF� Yj�JLҧL�
WUuQK�Wӵ WҥL�KmQJ�)LUVW%DVH��7UuQK�Wӵ WKX�ÿѭӧF�VR�ViQK�YӟL�FiF�Gӳ OLӋX�JHQ�WѭѫQJ�ӭQJ�
1&%,�*HQ%DQN�EҵQJ�FiFK�Vӱ GөQJ�F{QJ�Fө %/$67�

�������ĈiQK� JLi� NK̫ QăQJ� SKkQ Kͯ\� GLD]LQRQ� E̹QJ� SK˱˯QJ� SKiS�*&�06�
�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWHU�

'ӏFK�QX{L�Fҩ\�FKӫQJ�FKӑQ�OӑF�ÿѭӧF�WKX�WKHR�WKӡL�JLDQ�Yj�Eә VXQJ�DFHWRQLWULO�
YӟL� Wӹ OӋ ��PүX� ����DFHWRQLWULO� �Y�Y��� WUӝQ�ÿӅX�� O\� WkP�ӣ �������YzQJ�SK~W� WURQJ����
SK~W�ÿӇ ORҥL�Eӓ FһQ�Yj�OӑF�TXD�PjQJ�������P��7KX�GӏFK�VDX�OӑF�ÿӇ [iF�ÿӏQK�GLD]LQRQ�
WUrQ�KӋ WKӕQJ�*&�06�7KHUPR�6FLHQWLILF��,64�������6LQJOH�4XDGUXSROH >��@��

���.ӂ7�48Ҧ 9¬�7+Ҧ2�/8Ұ1

���� ĈiQK�JLi�Vѫ�Eӝ NKҧ QăQJ�SKkQ�Kӫ\�GLD]LQRQ�FӫD�FiF�FKӫQJ�SKkQ�OұS�

+LӋQ� QD\� Fy� FiF� QJKLrQ� FӭX� SKkQ� WtFK� PүX� 23V� EҵQJ� Nӻ WKXұW� 7/&� QKѭ��
6KHUPD� �SKkQ� WtFK� D]LQSKRV� HWK\O�� GLD]LQRQ�� HWK\O� SDUDWKLRQ�� PDODWKLRQ�� 03������
>��@��,VODP��&3��>��@��/H��ÿiQK�JLi�NKҧ QăQJ�SKkQ�Kӫ\�03��GLD]LQRQ��>��@��3DZDU�
�SURIHQRIRV��>��@��7/&�Oj�Nӻ WKXұW� WKXұQ�WLӋQ��GӉ GjQJ�Yj�OLQK�KRҥW�FKR�SKpS�SKkQ�
WtFK�ÿӏQK�WtQK�PӝW�Vӕ OѭӧQJ�OӟQ�FiF�FKҩW�KyD�KӑF��PD�W~\�Yj�WKXӕF�%979�>��@�
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7ӯ ���PүX�ÿҩW�WKX�WKұS�ӣ FiF�NKX�YӵF�NKҧR�ViW�ÿm�SKkQ�OұS�ÿѭӧF����FKӫQJ�YL�
VLQK��GӵD�YjR�ÿһF�ÿLӇP�NKXҭQ�OҥF��Fy�NKҧ QăQJ�Vӱ GөQJ�GLD]LQRQ�OjP�QJXӗQ FDFERQ�
GX\�QKҩW��&iF�FKӫQJ�VDX�SKkQ�OұS�ÿѭӧF�QX{L�Fҩ\�Yj�ÿiQK�JLi�Vѫ�Eӝ NKҧ QăQJ�SKkQ�
Kӫ\�GLD]LQRQ�EҵQJ�Nӻ WKXұW�7/&��KuQK����

+uQK��� .Kҧ QăQJ�Vӱ GөQJ�GLD]LQRQ�OjP�QJXӗQ�FDFERQ�GX\�QKҩW�FӫD����FKӫQJ�YL�NKXҭQ

*KL�FK~� ³��´���P{L�WU˱ͥQJ�00��³�´���P{L�WU˱ͥQJ�00�Fy�E͝ VXQJ�GLD]LQRQ��
&'��GLD]LQRQ�FKX̱Q��������FKͯQJ�23������

.ӃW� TXҧ WKX� ÿѭӧF� �� FKӫQJ� YL� NKXҭQ�23���23���23����23����23����23����
23����23����23���NK{QJ�[XҩW�KLӋQ�EăQJ�5I�QJDQJ�FKXҭQ�&' FKӭQJ�Wӓ FiF�FKӫQJ�
Qj\�Fy�NKҧ QăQJ�SKkQ�Kӫ\�GLD]LQRQ�Yj�ÿm�Vӱ GөQJ�GLD]LQRQ�OjP�QJXӗQ�FDFERQ�GX\�
QKҩW��KuQK������ FKӫQJ�WUrQ�ÿѭӧF�OӵD�FKӑQ�ÿӇ ÿiQK�JLi�NKҧ QăQJ�SKkQ�Kӫ\�FiF�ORҥL�
23V�NKiF�QKDX�

�����.KҧR�ViW�NKҧ QăQJ�SKkQ�Kӫ\�03��&3�FӫD�FiF�FKӫQJ�WX\ӇQ�FKӑQ

� FKӫQJ�23���23���23����23����23����23����23����23����23���ÿѭӧF�QX{L�
OҳF�WURQJ�P{L�WUѭӡQJ�00�FKӭD�03�KRһF�&3����PJ�O��6DX����QJj\�WKX�GӏFK�QX{L�Fҩ\�
ÿӇ FKLӃW�Yj�Vӱ GөQJ�7/&�ÿӇ ÿiQK�JLi�Vѫ�Eӝ NKҧ QăQJ�SKkQ�Kӫ\�03�Yj�&3�

%ҧQJ��� .KҧR�ViW�NKҧ QăQJ�Vӱ GөQJ�03�Yj�&3�OjP�QJXӗQ�FDFERQ�GX\�QKҩW
FӫD���FKӫQJ�YL�NKXҭQ�EҵQJ�Nӻ WKXұW�7/&

.t�KLӋX�
FKӫQJ

Ĉӝ ÿұP�FӫD�EăQJ�5I�
QJDQJ�FKXҭQ .t�KLӋX�FKӫQJ

Ĉӝ ÿұP�FӫD�EăQJ�5I�
QJDQJ�FKXҭQ

03 &3 03 &3

ĈӕL�FKӭQJ �� �� 23�� � �

23� �� � 23�� � �

23� � � 23�� �� �

23�� � � 23�� �� �

23�� � � 23�� �� �

*KL�FK~� .t�KL͏X�GD�YjR�ÿ͡ ÿ̵P�PjX�FͯD�EăQJ�5I�QJDQJ�FKX̱Q�23��
�������� W˱˯QJ�ͱQJ�YͣL�ÿ̵P�PjX��QK̩W�PjX�Yj�NK{QJ�[X̭W�KL͏Q�EăQJ��
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.ӃW�TXҧ NKҧR�ViW�NKҧ QăQJ�SKkQ�Kӫ\�03�FӫD���FKӫQJ�YL�NKXҭQ�ÿѭӧF�WKӇ KLӋQ�
WUrQ�EҧQJ�� FKR� WKҩ\���� FKӫQJ�23���23����23����23����23���Fy�EăQJ�5I�QJDQJ�
FKXҭQ�03�QKҥW�PjX�KѫQ�VR�YӟL�ӣ ÿӕL�FKӭQJ�FKӭQJ�Wӓ ��FKӫQJ�Qj\�Fy�NKҧ QăQJ�SKkQ�
Kӫ\�03�Yj�ÿm�Vӱ GөQJ�03�OjP�QJXӗQ�FDFERQ�GX\�QKҩW��.ӃW�TXҧ WUrQ�EҧQJ�� FǊQJ�
FKӍ UD����FKӫQJ�23���23���23����23����23����23����23���NK{QJ�WKҩ\�[XҩW�KLӋQ�
EăQJ�5I�QJDQJ�FKXҭQ�&3�WURQJ�NKL���FKӫQJ�23���Yj�23���[XҩW�KLӋQ�EăQJ�QKѭQJ�
QKҥW�PjX�KѫQ�PүX�ÿӕL�FKӭQJ��0LQK�FKӭQJ�WKӵF�QJKLӋP�Qj\�FKӭQJ�Wӓ ��FKӫQJ�23���
23���23����23����23��� 23����23���Fy�NKҧ QăQJ�SKkQ�Kӫ\�&3�Yj�ÿm�Vӱ GөQJ�&3�
OjP�QJXӗQ�FDFERQ�GX\�QKҩW��

4XD�FiF�NӃW�TXҧ SKkQ�WtFK�ӣ WUrQ�FKR�WKҩ\����FKӫQJ�23���23����23����23���
Yj�23���Fy�NKҧ QăQJ�SKkQ�Kӫ\�Yj�Vӱ GөQJ�ÿѭӧF�Fҧ ��ORҥL�WKXӕF�%979�QKyP�23V�
OjP�QJXӗQ�FDFERQ�GX\�QKҩW��&iF�QJKLrQ�FӭX�TXӕF�WӃ YӅ FiF�FKӫQJ�YL�NKXҭQ�Fy�NKҧ
QăQJ�SKkQ�Kӫ\�QKLӅX� ORҥL�23V�QKѭ��FKӫQJ�6��PDUFHVFHQV �SKkQ�Kӫ\�GLD]LQRQ��&3��
IHQLWURWKLRQ� Yj� SDUDWKLRQ�� >�@� FKӫQJ� 3�� DHUXJLQRVD ,V��� �DFHSKDWH�� GLPHWKRDWH��
SDUDWKLRQ��03��&3�Yj�PDODWKLRQ��>�@��FKӫQJ�6WHQRWURSKRPRQDV�VS� *���03��PHWK\O�
SDUDR[RQ��GLD]LQRQ��SKR[LP��SDUDWKLRQ��&3��SURIHQRIRV�Yj�WULD]RSKRV��>�@�����Ӣ 9LӋW�
1DP� FKӍ Fy�PӝW� Vӕ F{QJ� Eӕ YӅ YL� NKXҭQ� ÿҩW� Fy� NKҧ QăQJ� SKkQ� Kӫ\� �� ORҥL� WKXӕF�
%979�23�>����������@��7UѭӟF�ÿy�FK~QJ�W{L�FǊQJ�ÿm�SKkQ�OұS�ÿѭӧF���FKӫQJ�Fy�NKҧ
QăQJ�SKkQ�Kӫ\�03����FKӫQJ�Fy�NKҧ QăQJ�SKkQ�Kӫ\�GLD]LQRQ�WURQJ�ÿy�Fy���FKӫQJ�Fy�
NKҧ QăQJ� SKkQ� Kӫ\� Fҧ 03� Yj� GLD]LQRQ� �.OHEVLHOOD� YDULLFROD 3�� Yj� 3ULHVWLD�
DU\DEKDWWDL +����>��@��

&KӫQJ�YL�NKXҭQ�23���Fy�NKҧ QăQJ�SKkQ�Kӫ\�WӕW�Fҧ ��ORҥL�WKXӕF�%979 �03��
&3��GLD]LQRQ��Yj�VLQK�WUѭӣQJ�WӕW�WUrQ�Fҧ ��ÿƭD�P{L�WUѭӡQJ�00�DJDU�Eә VXQJ�03��&3��
GLD]LQRQ�����PJ�O�ÿѭӧF�OӵD�FKӑQ�ÿӇ OjP�ViQJ�Wӓ NKҧ QăQJ�SKkQ�Kӫ\�GLDQL]RQ�Yj�Fk\�
SKiW�VLQK�FKӫQJ�ORҥL�FӫD�FKӫQJ�YL�NKXҭQ�23���

�����.Kҧ QăQJ�SKkQ�Kӫ\�GLD]LQRQ�FӫD�FKӫQJ YL�NKXҭQ 23���[iF�ÿӏQK�EҵQJ�
*&�06

&KӫQJ� 23��� ÿѭӧF� QX{L� OҳF� WURQJ� ���PO� P{L� WUѭӡQJ�00� Fy� FKӭD� ��� PJ�O�
GLD]LQRQ�Yj�ÿѭӧF�Oҩ\�PүX�WKHR�WKӡL�JLDQ�ÿӇ [iF�ÿӏQK�PӭF�ÿӝ VLQK�WUѭӣQJ��2'�����Yj�
ÿӏQK�OѭӧQJ�KLӋX�VXҩW�SKkQ�Kӫ\�GLD]LQRQ�EҵQJ�*&�06�

+uQK����4Xi�WUuQK�VLQK�WUѭӣQJ�Yj�Vӵ SKkQ�Kӫ\�GLD]LQRQ�FӫD�FKӫQJ 23���
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.ӃW�TXҧ SKkQ�WtFK�WUrQ�KuQK���FKR�WKҩ\�FKӫQJ�23���VLQK�WUѭӣQJ�ÿҥW�WӕL�ÿD�VDX�
��� QJj\� QX{L� OҳF� �2'���  � ������� 6DX� ��� ��� ��� Yj� ��� QJj\� QX{L� Fҩ\� KjP� OѭӧQJ�
GLD]LQRQ�ÿm�JLҧP�Wӯ ��PJ�O�[XӕQJ�WѭѫQJ�ӭQJ�FzQ������������������Yj������PJ�O�ÿӗQJ�
QJKƭD�YӟL�FKӫQJ�23���ÿm�SKkQ�Kӫ\�OҫQ�OѭӧW�ÿѭӧF����������������������Yj��������
GLD]LQRQ��.ӃW�TXҧ SKkQ� WtFK�*&�06�FӫD�FKӫQJ�23���FKR� WKҩ\�KLӋX�TXҧ SKkQ�Kӫ\�
GLD]LQRQ�FӫD�FKӫQJ�YL�NKXҭQ�FDR�KѫQ�ÿiQJ�NӇ VR�YӟL�F{QJ�Eӕ FӫD WiF�JLҧ 1JX\ӉQ�
9ăQ�/ҽ ����QKyP�YL�NKXҭQ�SKkQ�Kӫ\������� ������GLD]LQRQ����SSP�VDX����QJj\��
>��@�� FӫD�0DKLXGGGLQ� �3VHXGRPRQDV� SHOL %*���%XUNKROGHULD� FDU\RSK\OOL %*��Yj�
%UHYXQGLPRQDV�GLPLQXWD 3'��SKkQ�Kӫ\�KӃW����PJ�O�GLD]LQRQ�VDX����QJj\��>�@��7X\�
QKLrQ��KLӋX�TXҧ SKkQ�Kӫ\�GLD]LQRQ�FӫD�FKӫQJ�23���YүQ�WKҩS�KѫQ�F{QJ�Eӕ FӫD�$ER�
$PHU��FKӫQJ�',����SKkQ�Kӫ\�KRjQ�WRjQ����PJ�O�GLD]LQRQ�VDX����QJj\��>�@�Yj�FӫD�
'HQJ��FKӫQJ�6WHQRWURSKRPRQDV�VS��*��SKkQ�Kӫ\������GLD]LQRQ�����PJ�O��VDX����
JLӡ >�@�

�����ĈӏQK�GDQK�FKӫQJ�YL�NKXҭQ�23���

&KӫQJ�YL�NKXҭQ�23���ÿѭӧF� OӵD�FKӑQ�ÿӇ QJKLrQ�FӭX�FiF�ÿһF�ÿLӇP�KuQK� WKiL��
VLQK�KyD�Yj�SKkQ�Wӱ ÿӇ ÿӏQK�GDQK�FKӫQJ�

+uQK��� +uQK�WKiL�NKXҭQ�OҥF�WUrQ�ÿƭD�WKҥFK�/%�VDX���QJj\�QX{L�Fҩ\��$��Yj�KuQK�WKiL�
WӃ EjR VDX�QKXӝP�*UDP�GѭӟL�NtQK�KLӇQ�YL������[���%��FӫD�FKӫQJ�YL�NKXҭQ�23��

1JKLrQ�FӭX�FKR�WKҩ\�FKӫQJ�23���Oj�YL�NKXҭQ�*UDP�kP��NKXҭQ�OҥF�PӑF� WUrQ�
ÿƭD�WKҥFK�/%�KuQK�WUzQ��PjX�YjQJ��EӅ PһW�QKҹQ��WӃ EjR�KuQK�TXH��UӝQJ������P��GjL�
���������P���KuQK�����7Kӱ QJKLӋP�R[LGDVH�Yj�FDWDODVH�FӫD�FKӫQJ�YL�NKXҭQ�ÿӅX�FKR�
NӃW�TXҧ GѭѫQJ�WtQK�

*HQ�Pm�KyD���6�U51$�FӫD�FKӫQJ�YL�NKXҭQ�23���ÿѭӧF�JLҧL�WUuQK�Wӵ YӟL�ÿӝ GjL�
�����ES��&k\�SKiW�VLQK�FKӫQJ�ORҥL�ÿm�ÿѭӧF�[k\�GӵQJ�GӵD�WUrQ�FiF�Gӳ OLӋX�WѭѫQJ�ӭQJ�
FӫD�YL�NKXҭQ�WUrQ�*HQ%DQN�TXӕF�WӃ �KuQK����

7UuQK� Wӵ JHQ� ��6� U51$� FӫD� FKӫQJ� 23��� WѭѫQJ� ÿӗQJ� FDR� QKҩW� ������ YӟL�
FKӫQJ� 6SKLQJRELXP� IXOLJLQLV $7&&� ������ �WrQ� FǊ� Oj� )ODYREDFWHUXP� VS�� $7&&�
�������Yj�ÿѭӧF�ÿăQJ�Nê�WUrQ�QJkQ�KjQJ�*HQ%DQN�YӟL�Pm�Vӕ 0=������� .ӃW�KӧS�YӟL�
VR�ViQK�FiF�ÿһF�WtQK�KuQK�WKiL�Yj�PӝW�Vӕ ÿһF�ÿLӇP�VLQK�KyD�FKӭQJ�Wӓ FKӫQJ�YL�NKXҭQ�
23���WKXӝF�FKL�6SKLQJRELXP�Yj ÿѭӧF�ÿһW� WrQ�Oj�6SKLQJRELXP�VS��23����0ӝW�Vӕ ÿҥL�
GLӋQ� WKXӝF� FKL 6SKLQJRELXP� FǊQJ� ÿѭӧF� F{QJ� Eӕ Fy� NKҧ QăQJ� SKkQ� Kӫ\� 23V� QKѭ��



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭϭϬϰ

FKӫQJ�)ODYREDFWHUXP�VS� $7&&��������VDX�SKkQ�ORҥL�OҥL�ÿәL�WrQ�WKjQK�6SKLQJRELXP�
IXOLJLQLV $7&&������� Fy� NKҧ QăQJ� WKӫ\� SKkQ� QKLӅX� ORҥL� WKXӕF�%979�QKyP�23V�
QKѭ��GLD]LQRQ��SDUDWKLRQ��03��IHQLWURWKLRQ�>��@��Yj�Fy�WKӇ SKkQ�Kӫ\�KRjQ�WRjQ����PJ�O�
&3�WURQJ�P{L�WUѭӡQJ�00 VDX���K�>��@��(Q]\PH�23+�Wӯ FKӫQJ�$7&&�������Fy�NKҧ
QăQJ� WKӫ\�SKkQ�QKLӅX� ORҥL�23V�QKѭ�SKRVSKRWKLRHVWH�Yj�SKRVSKRIORUXD��EDR� JӗP�Fҧ
')3�Yj�YǊ�NKt�KyD�KӑF�QKѭ�6DULQ�Yj�6RPDQ�Yj�Oj�HQ]\P�GX\�QKҩW�Fy�WKӇ WKӫ\�SKkQ�
OLrQ� NӃW� 3�6� WURQJ� 23V� >�@�� $KQ� F{QJ� Eӕ FKӫQJ� 6SKLQJRELXP� VS�� .������ Yj�
6SKLQJRELXP�VS��&DP����SKkQ�Kӫ\�KRjQ�WRjQ�����PJ�O�FDGXVDIRV�OҫQ�OѭӧW�VDX���JLӡ
Yj����JLӡ��SKkQ�Kӫ\�KѫQ�����HWKRSURSKRV��SKHQWKRDWH�Yj�SKRUDWH�����PJ�O��Pj�NK{QJ�
SKkQ� Kӫ\� ÿѭӧF� &3� Yj� GLD]LQRQ� VDX� �� QJj\� QX{L� Fҩ\� >��@� &KӫQJ 6SKLQJRELXP VS��
7&0�� Yj 6SKLQJRPRQDV VS�� 7'.�� Fy� NKҧ QăQJ� SKkQ� Kӫ\� FiF� 23V� KDORDON\O�
SKRVSKDWH��7ULV�����GLFKORUR���SURS\O�SKRVSKDWH��Yj�7ULV���FKORURHWK\O�SKRVSKDWH�>��@�

+uQK��� &k\�SKiW�VLQK�FKӫQJ�ORҥL�ÿѭӧF�[k\�GӵQJ�Wӯ WUuQK�Wӵ JHQ���6�U51$�FӫD�
FKӫQJ�23���Yj�FiF�FKӫQJ�OLrQ�TXDQ�WUrQ�*HQ%DQN�EҵQJ�SKҫQ�PӅP�0(*$�;

���.ӂ7�/8Ұ1

� 7ӯ ���PүX�ÿҩW� WKX� WKұS�ÿm�SKkQ� OұS�ÿѭӧF����FKӫQJ�YL�NKXҭQ�Fy�NKҧ QăQJ�
VLQK�WUѭӣQJ�WUrQ�P{L�WUѭӡQJ�PXӕL�NKRiQJ�FKӭD�GLD]LQRQ�Oj�QJXӗQ�FDFERQ�GX\�QKҩW��
NӃW�TXҧ VjQJ� OӑF�ÿѭӧF���FKӫQJ�Fy�NKҧ QăQJ�SKkQ�KXӹ GLD]LQRQ�� WURQJ�ÿy���FKӫQJ�
23���23����23����23���Yj�23���Fy�NKҧ QăQJ�SKkQ�KXӹ Yj�Vӱ GөQJ�Fҧ ��ORҥL�23V�Oj�
PHWK\O�SDUDWKLRQ��GLD]LQRQ��FKORUS\ULIRV�OjP�QJXӗQ�FDFERQ�GX\�QKҩW�

� &KӫQJ�23���ÿѭӧF�[iF�ÿӏQK�Oj�6SKLQJRELXP�VS��23��� VLQK�WUѭӣQJ�ÿҥW�PӭF�
FDR�QKҩW�Oj�2'���  ������VDX����QJj\�QX{L�Fҩ\�WURQJ�P{L�WUѭӡQJ�00�FKӭD�GLD]LQRQ�
��PJ�O��ӣ ���&��Yj�SKkQ�Kӫ\�ÿҥW��������VDX����QJj\�QX{L�Fҩ\�

/ͥL� F̫P�˯Q� &{QJ� WUuQK�ÿ˱ͫF� WKF�KL͏Q�YͣL�QJX͛Q�NLQK�SKt�K͟ WUͫ Wͳ ÿ͉ WjL�
³1JKLrQ�FͱX�W̩R�Yj�ÿiQK�JLi�NK̫ QăQJ�SKkQ�JL̫L�FK̭W�ÿ͡F�F˯�SKRVSKR�FͯD�FK͇ SḴP�
HQ]\PH�23+��2UJDQRSKRVSKRUXV�+\GURODVH� Fy�QJX͛Q�J͙F� Wͳ YL�VLQK�Y̵W´��7UXQJ�
WkP�1KL͏W�ÿͣL�9L͏W�� 1JD�
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7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 3DNDOD�6�%���*RUOD�3���3LQMDUL�$�%���.URYLGL�5�.���%DUX�5���<DQDPDQGUD�0���
0HUULFN�0��DQG�6LGGDYDWWDP�'���%LRGHJUDGDWLRQ�RI�PHWK\O�SDUDWKLRQ�DQG�S�
QLWURSKHQRO��HYLGHQFH� IRU� WKH�SUHVHQFH�RI�D�S�QLWURSKHQRO���K\GUR[\ODVH� LQ�D�
*UDP�QHJDWLYH�6HUUDWLD� VS�� VWUDLQ�'6���� $SSO�0LFURELRO�%LRWHFKQRO�� ������
��������������

�� 0DKLXGGGLQ�0���)DNKUXGGLQ�$�1�0���$EGXOODK�$O�0DKLQ��&KRZGKXU\�0�$�=��
5DKPDQ�0�$���$ODP�0�.���'HJUDGDWLRQ�RI�WKH�RUJDQRSKRVSKRUXV�LQVHFWLFLGH�
GLD]LQRQ�E\�VRLO�EDFWHULDO�LVRODWH� ,QW��-��%LRWHFKQRO� �����������������

�� $ER�$PHU�$���%LRGHJUDGDWLRQ�RI�GLD]LQRQ�E\�6HUUDWLD�PDUFHVFHQV�',����DQG�
LWV� XVH� LQ� ELRUHPHGLDWLRQ� RI� FRQWDPLQDWHG� HQYLURQPHQW� -� 0LFURELRO�
%LRWHFKQRO��������������������

�� .XPDU�6���.DXVKLN�*���'DU�0�$���1LPHVK�6���/RSH]�&KXNHQ�8�-���9LOODUUHDO�
&KLX� -�)���0LFURELDO� GHJUDGDWLRQ� RI� RUJDQRSKRVSKDWH� SHVWLFLGHV�� D� UHYLHZ��
3HGRVSKHUH������� ��������������

�� &\FRĔ�0��� ĩPLMRZVND�$���:yMFLN�0��� 3LRWURZVND�6HJHW� =���%LRGHJUDGDWLRQ�
DQG� ELRUHPHGLDWLRQ� SRWHQWLDO� RI� GLD]LQRQ�GHJUDGLQJ� 6HUUDWLD� PDUFHVFHQV� WR�
UHPRYH� RWKHU� RUJDQRSKRVSKRUXV� SHVWLFLGHV� IURP� VRLOV� -�� (QYLURQ� 0DQDJH��
���������������

�� 5DPX�6���6HHWKDUDPDQ�%���%LRGHJUDGDWLRQ�RI�DFHSKDWH�DQG�PHWKDPLGRSKRV�E\�
D�VRLO�EDFWHULXP�3VHXGRPRQDV�DHUXJLQRVD�VWUDLQ�,V���� -��(QYLURQ� 6FL��+HDOWK�
%���������������������

�� 'HQJ�6���&KHQ�<���:DQJ�'���6KL�7���:X�;���0D�;���/L�;���+XD�5���7DQJ�;���
DQG� /L� 4�;��� 5DSLG� ELRGHJUDGDWLRQ� RI� RUJDQRSKRVSKRUXV� SHVWLFLGHV� E\�
6WHQRWURSKRPRQDV�VS� *�� -� +D]DUG�0DWHU������������������

�� )LUR]MDHL� 6�$�$��� /DWLIL� $�0��� .KRGL� 6��� $EROPDDOL� 6��� DQG� &KRRSDQL� $���$�
UHYLHZ�RQ�ELRGHJUDGDWLRQ�RI�WR[LF�RUJDQRSKRVSKDWH�FRPSRXQGV��-$%5��������
�������������

�� &KDXGKU\� *�5��� $OL� $�1��� :KHHOHU� :�%��� ,VRODWLRQ� RI� D� PHWK\O� SDUDWKLRQ�
GHJUDGLQJ�3VHXGRPRQDV�VS��WKDW�SRVVHVVHV�'1$�KRPRORJRXV�WR�WKH�RSG�JHQH�
IURP�D�)ODYREDFWHULXP�VS���$SSO�(QYLURQ�0LFURELRO���������������������

��� 6KHUPD� -�� DQG� %UHWVFKQHLGHU� :��� 'HWHUPLQDWLRQ� RI� RUJDQRSKRVSKRUXV�
LQVHFWLFLGHV� LQ� ZDWHU� E\� &���� VROLG� SKDVH� H[WUDFWLRQ� DQG� TXDQWLWDWLYH� 7/&�
-RXUQDO�RI�/LTXLG�&KURPDWRJUDSK\�������������������������

��� 0LOOHU� &�6��� +DQGOH\� .��� :ULJKWRQ� .�&��� )ULVFKNRUQ� .�5��� 7KRPDV� %�&���
%DQILHOG� -�)��� 6KRUW�UHDG� DVVHPEO\� RI� IXOO�OHQJWK� ��6� DPSOLFRQV� UHYHDOV�
EDFWHULDO�GLYHUVLW\�LQ�VXEVXUIDFH�VHGLPHQWV��3OR6�RQH�������������H������
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��� /H� 7�+��� +RDQJ� 4�&��� 9X� '�'��� DQG� 9R� 7�+�7�� %LRGHJUDGDWLRQ� RI�
RUJDQRSKRVSKRUXV�LQVHFWLFLGH�PHWK\O�SDUDWKLRQ�E\�VRLO�PLFURRUJDQLVPV��(�6�
:HE�RI�&RQIHUHQFHV�������������KWWSV���GRL�RUJ���������H�VFRQI���������������

��� ,VODP�6�0�$���0DWK�5�.���&KR�.�0���/LP�:�-���+RQJ�6�<���.LP� -�0���<XQ�
0�*��� &KR� -�-��� <XQ��2UJDQRSKRVSKRUXV� K\GURODVH� �2SG%�� RI� /DFWREDFLOOXV�
EUHYLV�:&3����IURP�NLPFKL�LV�DEOH�WR�GHJUDGH�RUJDQRSKRVSKRUXV�SHVWLFLGHV�
-�$JULF�)RRG�&KHP�� �������������������

��� 3DZDU� 8�'��� 3DZDU� &�'��� .XONDUQL� 8�.��� DQG� 3DUGHVKL� 5�.��� 'HYHORSPHQW�
PHWKRG�RI�KLJK�SHUIRUPDQFH�WKLQ�OD\HU�FKURPDWRJUDSKLF�GHWHFWLRQ�RI�V\QWKHWLF�
RUJDQRSKRVSKDWH� LQVHFWLFLGH� SURIHQRIRV� LQ� YLVFHUDO� VDPSOHV� -3&�-�
3ODQDU &KURPDW��������������������

��� +RDQJ�.�&���/H�+�&���7UDQ�7�+�+���7UDQ�+�4���1JX\HQ�7�+���/XRQJ�+�7���9X�
7�1��� /H� 0�+��� 7UDQ� 7�1�+��� (QVLIIHU� VS�� &11�� � DQ� LQGLJHQRXV� EDFWHULDO�
VWUDLQ� LQ� 9LHW� 1DP� KDV� SURSHUWLHV� RI� SODQW� JURZWK� SURPRWLRQ� DQG�
RUJDQRSKRVSKRUXV� GHJUDGDWLRQ�� 7ҥS� FKt� .KRD� KӑF� &{QJ� QJKӋ 9LӋW� 1DP��
�����������������

��� ĈRjQ�7Kӏ 0ӝQJ�7KҳP��7UҫQ�7UXQJ�+LӃX��/ѭѫQJ�7Kӏ 0ӻ 1JkQ��3KkQ� O̵S�YL�
NKX̱Q�SKkQ�JL̫L� FKORUS\ULIRV� Wͳ ÿ̭W�Q{QJ�QJKL͏S� 7ҥS�FKt�NKRD�KӑF��7UѭӡQJ�
Ĉ+63�73�+&0�����������������������

��� 1JX\ӉQ�9ăQ�/ҽ��Ĉӛ 7Kӏ ;XkQ��'ѭѫQJ�0LQK�9LӉQ� 3KkQ� O̵S� Yj� WX\͋Q� FK͕Q�
FKͯQJ�YL�NKX̱Q�SKkQ�Kͯ\�WKX͙F�%979�'LD]LQRQ�WUrQ�ÿ̭W�FKX\rQ�PjX�ͧ P͡W�V͙
W͑QK�Ĉ͛QJ�E̹QJ�V{QJ�&͵X�/RQJ� 7ҥS�FKt�1{QJ�QJKLӋS�Yj�3KiW�WULӇQ�Q{QJ�WK{Q��
���������������

��� $GK\D� 7�.��� %DULN� 6�� DQG 6HWKXQDWKDQ� 1��� +\GURO\VLV� RI� VHOHFWHG�
RUJDQRSKRVSKRUXV� LQVHFWLFLGHV�E\� WZR�EDFWHULD� LVRODWHG� IURP� IORRGHG� VRLO� -��
$SSO��0LFURELRO�����������������������

��� 0DOOLFN�.���%KDUDWL�.���%DQHUML�$���6KDNLO�1�$��DQG�6HWKXQDWKDQ�1���%DFWHULDO�
GHJUDGDWLRQ�RI�FKORUS\ULIRV�LQ�SXUH�FXOWXUHV�DQG�LQ�VRLO� %XOO�(QYLURQ�&RQWDP�
7R[LFRO�������� ������������

��� $KQ� -�+��� /HH� 6�$��� .LP� 6�-��� <RX� -��� +DQ� %�+��� :HRQ� +�<��� /HH� 6�:���
%LRGHJUDGDWLRQ� RI� RUJDQRSKRVSKRUXV� LQVHFWLFLGHV� ZLWK� 3�6� ERQGV� E\� WZR�
6SKLQJRELXP�VS��VWUDLQV��,QW�%LRGHWHULRU�%LRGHJUDGDWLRQ������������������

��� .HUD�<���$EH�.���.DVDL�'���)XNXGD�0���7DNDKDVKL�6���'UDIW�JHQRPH�VHTXHQFHV�
RI� 6SKLQJRELXP� VS�� VWUDLQ� 7&0�� DQG� 6SKLQJRPRQDV� VS�� VWUDLQ� 7'.���
KDORDON\O� SKRVSKDWH� IODPH� UHWDUGDQW� DQG� SODVWLFL]HU�GHJUDGLQJ� EDFWHULD�
*HQRPH�$QQRXQF��������������H���������
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6800$5<

,62/$7,21�$1'�6&5((1,1*�2)�62,/�%$&7(5,$�&$3$%/(�
2)�'(*5$',1*�620(�25*$123+263+2586�3(67,&,'(6

)RU� PDQ\� GHFDGHV�� RUJDQRSKRVSKRUXV� FRPSRXQGV� �23V�� KDYH� EHHQ� ZLGHO\�
XVHG� DOO� RYHU� WKH� ZRUOG� IRU� VHYHUDO SXUSRVHV� OLNH� FKHPLFDO� ZHDSRQV�� IODPH�
UHWDUGDQWV�� HFWRSDUDVLWLFLGHV� DQG� LQYHVWLJDWLRQDO� QHZ� GUXJV�� EXW� PDLQO\� XVHG� LQ�
DJULFXOWXUH� DQG� LQGRRUV�� +RZHYHU�� WKH\� KDYH� KLJK� WR[LFLW\� WR� DQLPDOV� DQG� DOVR� WR�
KXPDQV�� 9DULRXV� PHWKRGV� KDYH� EHHQ� XVHG� WR� GHWR[LI\� WKHVH FRPSRXQGV�� $PRQJ�
WKHP��ELRGHJUDGDWLRQ�LV�SUHIHUDEOH� DV WKLV�PHWKRG�LV HQYLURQPHQWDOO\ DQG SURGXFHV�
OHVV�KDUPIXO�VXEVWDQFHV��,Q�WKLV�VWXG\��IURP�WKH����VRLO�VDPSOHV�FROOHFWHG�IURP�PDQ\�
SODFHV� ZKHUH� SHVWLFLGHV� ZHUH� XVHG� ZH� LVRODWHG� DQG� REWDLQHG� �� EDFWHULDO� VWUDLQV�
FDSDEOH�RI�GHJUDGLQJ�23V��RI�ZKLFK���VWUDLQV��23���23����23����23����23����DUH�
FDSDEOH�RI�XVLQJ�DOO�WKUHH�W\SHV�RI�23V��PHWK\O�SDUDWKLRQ��GLD]LQRQ��FKORUS\ULIRV��DV�
WKH� VROH� FDUERQ� VRXUFH�� 7KH� 23��� VWUDLQ� KDV� EHHQ� LGHQWLILHG� DV� 6SKLQJRELXP� VS��
23���� DQG� H[KLELWHG� D� UHPDUNDEOH� GLD]LQRQ� GHJUDGDELOLW\� LQ� WKH�PLQLPDO�PHGLXP�
ZLWK� D� UHGXFWLRQ� RI� ������� DIWHU� ��� GD\V� RI� RI� JURZLQJ� �LQLWLDO� GLD]LQRQ�
FRQFHQWUDWLRQ� ��� PJ�O��� 5HVHDUFK� UHVXOWV� RSHQ� WKH� SRVVLELOLW\� RI� DSSO\LQJ� WKHVH�
EDFWHULDO�VWUDLQV�LQ�23V�FRQWDPLQDWHG�VRLO�WUHDWPHQW�

.H\ZRUGV��2UJDQRSKRVSKRUXV��ELRGHJUDGDWLRQ� 7/&��*&�06��SKkQ�Kͯ\�VLQK�
K͕F��KͫS�FK̭W�F˯�SKRVSKR�

1K̵Q�EjL�QJj\��� WKiQJ���QăP�����

3K̫Q�EL͏Q�[RQJ�QJj\��� WKiQJ�� QăP�����

+RjQ�WKL͏Q�QJj\��� WKiQJ�� QăP�����

����3KkQ�YL͏Q�&{QJ�QJK͏ VLQK�K͕F��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD


