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9ҧL�PD\�PһF� Oj�PӝW� ORҥL�YұW� OLӋX�SKә ELӃQ��ÿѭӧF�Vӱ GөQJ�UӝQJ�UmL� WURQJ�ÿӡL�
VӕQJ�KjQJ�QJj\��1Kӡ Vӵ SKiW�WULӇQ�FӫD�F{QJ�QJKӋ��QJj\�QD\�QJѭӡL�WD�Fy�WKӇ FKӃ WҥR�
UD�QKLӅX�ORҥL�YҧL�NKiF�QKDX�YӟL�FiF�ÿһF�WtQK�ѭX�YLӋW�QKѭ�NKҧ QăQJ�FKӕQJ�FKi\��FKӕQJ�
PjL�PzQ��NKiQJ�NKXҭQ��Nӷ QѭӟF�Yj�ÿѭӧF�Vӱ GөQJ�WURQJ�QKӳQJ�WUѭӡQJ�KӧS�ÿһF�ELӋW��
9ҧL�VLrX�Nӷ QѭӟF�Oj�PӝW�ORҥL�YұW�OLӋX�PӟL�ÿDQJ�ÿѭӧF�QJKLrQ�FӭX�Yj�SKiW�WULӇQ�WUrQ�
WKӃ JLӟL��1Kӡ NKҧ QăQJ�FKӕQJ�GtQK�ѭӟW��Wӵ OjP�VҥFK�FK~QJ�Fy�WKӇ ÿѭӧF�ӭQJ�GөQJ�ÿӇ
PD\� FiF� ORҥL� WUDQJ� SKөF� FKӕQJ WKҩP� ѭӟW� G�QJ� FKR� FiF� KRҥW� ÿӝQJ� WKiP� KLӇP�� Gm�
QJRҥL��FiF�YұQ�ÿӝQJ�YLrQ�WKӇ WKDR��KD\�FiF�ORҥL�WUDQJ�SKөF�PDQJ�PһF�WURQJ�ÿLӅX�NLӋQ�
WUӡL�PѭD�>����@�

0ӝW�YұW�OLӋX�Fy�EӅ PһW�VLrX�Nӷ QѭӟF�NKL�JyF�WLӃS [~F�FӫD�Qy�YӟL�QѭӟF�OӟQ�KѫQ�
������.KL�ÿy�QѭӟF�WUrQ�EӅ PһW�VӁ YR�WUzQ�WKjQK�FiF�JLӑW�Yj�OăQ�NKӓL�Qy�Pj�NK{QJ�ÿӇ
OҥL�FiF�YӃW�GtQK�ѭӟW��7URQJ�Wӵ QKLrQ�KLӋQ�WѭӧQJ�Qj\�WKѭӡQJ�EҳW�JһS�ӣ Oi�VHQ��Oi�NKRDL�
QѭӟF�Yj�Qy�Fy�WrQ�JӑL�NKiF�Oj�³KLӋX�ӭQJ�Oi�VHQ´�>�������@��ĈӇ PӝW�EӅ PһW�ÿҥW�ÿѭӧF�
WtQK�FKҩW�VLrX�Nӷ QѭӟF�FҫQ�KDL�ÿLӅX�NLӋQ��0ӝW�Oj�EӅ PһW�Fy�FҩX�WU~F�YL�QKiP�ӣ FҩS�ÿӝ
NtFK� WKѭӟF�QDQR�KRһF�PLFURPHW��KDL� Oj�QăQJ� OѭӧQJ�EӅ PһW� FӫD�YұW� OLӋX� WKҩS�QKҵP�
JLҧP�OӵF�WѭѫQJ�WiF�JLӳD�YұW� OLӋX�Yj�QѭӟF�>�@��ĈӕL�YӟL�FiF�ORҥL�YҧL�GӋW��QKӡ EӅ PһW�
FӫD�YҧL�Fy�FiF�VӧL�Wѫ�QKӓ ӣ QKLӅX�PӭF�ÿӝ NtFK�WKѭӟF�NKiF�QKDX�QrQ�YҧL�Fy�ÿѭӧF�ÿӝ
YL�QKiP�FҫQ�WKLӃW�ÿӇ Fy�ÿѭӧF�WtQK�FKҩW�VLrX�Nӷ QѭӟF�>�@��ĈӇ JLҧP�QăQJ�OѭӧQJ�EӅ PһW�
FӫD�YҧL��WK{QJ�WKѭӡQJ�QJѭӡL�WD�VӁ SKӫ OrQ�FiF�ORҥL�SRO\PH Fy�FKӭD�QKyP�DQN\O�PҥFK�
GjL��Wӯ ��ÿӃQ����QJX\rQ�Wӱ FDFERQ���FiF�ORҥL�D[LW�EpR�KRһF�FiF�KӧS�FKҩW�Fy�FKӭD�IOR�
>�������@��

3KXRQJ�1JX\HQ�7UL�Yj�FV� >�@ ÿm� WҥR� OӟS�SKӫ WUrQ�EӅ PһW�YҧL� FHOOXORVH�EҵQJ�
FiFK� WҥR�PӝW� OӟS�QDQR�6L2�� OrQ�EӅ PһW� YҧL� ÿm�ÿѭӧF�[ӱ Oê� WURQJ�GXQJ�GӏFK�1D2+�
KRһF�EҵQJ�SODVPD��VDX�ÿy�YҧL�Qj\�ÿѭӧF�QJkP�WURQJ�GXQJ�GӏFK�WHWUDHWK\ORUWKRVLOLFDW�
WKHR�FiF�Wӹ OӋ NKiF�QKDX��9ҧL�WKX�ÿѭӧF�Fy�WtQK�FKҩW�VLrX�Nӷ QѭӟF�YӟL�JyF�GtQK�ѭӟW�ÿҥW�
ÿӃQ������Yj�OӟS�SKӫ EӅQ�WURQJ�FiF�GXQJ�P{L�FǊQJ�QKѭ�PjL�PzQ�Fѫ�KӑF�

&KDR�+XD�;XH�Yj�FV� >�@ EҵQJ�FiFK�QK~QJ�YҧL�FHOOXORVH�WURQJ�GXQJ�GӏFK�SKӭF�
>$J�1+���@��FKӭD�JOXFRVH�QKҵP�WKX�ÿѭӧF�OӟS�QDQR�EҥF�WUrQ�EӅ PһW�YҧL�VDX�ÿy�QK~QJ�
WURQJ�GXQJ�GӏFK�KH[DGHF\OWULPHWKR[\VLODQ�ÿm�WKX�ÿѭӧF�ORҥL�YҧL�PӟL�Fy�WtQK�FKҩW�VLrX�
Nӷ QѭӟF�YӟL�JyF�GtQK�ѭӟW�ÿҥW������������Yj�Fy�NKҧ QăQJ�GLӋW�NKXҭQ�

Ӣ FiF� QJKLrQ� FӭX� WUѭӟF� >��� �@�� FK~QJ� W{L� ÿm� Vӱ GөQJ� FiF� FRSRO\PH�
JO\FLG\OPHWKDFU\ODW�Yj��IOR��DQN\OPHWKDFU\ODW�SKӫ OrQ�YҧL�FRWWRQ�ORҥL�PjX�WUҳQJ�Yj�
WKX�ÿѭӧF�YҧL� VLrX�Nӷ QѭӟF�YӟL�JyF� WLӃS�[~F�ÿҥW�ÿӃQ�������7KHR�ÿy��FiF�QKyP�FӫD�
JO\FLG\O�PHWKDFU\ODW�WѭѫQJ�WiF�YӟL�FiF�QKyP�K\GUR[\O�WUrQ�EӅ PһW�FӫD�YұW�OLӋX�ÿѭӧF�
ELӃQ�ÿәL�Yj�ÿyQJ�YDL�WUz�QKѭ�FiF�³Pӓ QHR´��WURQJ�NKL�FiF�QKyP�FKӭF�FӫD�FRPRQRPH�
FXQJ�FҩS�FiF�ÿһF�WtQK�FҫQ�WKLӃW�WҥL�EӅ PһW�FӫD�YұW�OLӋX�
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7URQJ�FiF�QJKLrQ�FӭX�ÿm�F{QJ�Eӕ��QJѭӡL�WD�FKӫ \ӃX�TXDQ�WkP�ÿӃQ�YLӋF�WҥR�OӟS�
SKӫ VLrX�Nӷ QѭӟF�OrQ�EӅ PһW�YҧL�PjX�WUҳQJ��QJKƭD�Oj�YҧL�FKѭD�ÿѭӧF�QKXӝP��ĈӕL�YӟL�FiF�
ORҥL�YҧL�WKjQK�SKҭP�ÿm�ÿѭӧF�QKXӝP�PjX�QJѭӡL�WD�tW�TXDQ�WkP�QJKLrQ�FӭX�GR�TXi�WUuQK�
ELӃQ�WtQK�Fy�WKӇ OjP�PҩW�PjX�FӫD�YҧL�Yj�WKXӕF�QKXӝP�ҧQK�KѭӣQJ�ÿӃQ�TXi WUuQK�SKӫ OӟS�
VLrX�Nӷ QѭӟF��ĈӇ Pӣ UӝQJ�ÿӕL�WѭӧQJ�YұW�OLӋX�QӅQ�QJKLrQ�FӭX�VDQJ�FiF�ORҥL�YҧL�ÿm�ÿѭӧF�
QKXӝP��WURQJ�QJKLrQ�FӭX�Qj\�FK~QJ�W{L�Vӱ GөQJ�FiF�FRSRO\PH�JO\FLG\OPHWKDFU\ODW�FR�
ODXU\OPHWKDFU\ODW� �SRO\�*0$�FR�/0$��� Yj� JO\FLG\OPHWKDFU\ODW�FR�������
WULIORHWK\OPHWKDFU\ODW��SRO\�*0$�FR��)���ÿӇ SKӫ OrQ�FiF�ORҥL�YҧL�NKiF�QKDX�WKѭӡQJ�
ÿѭӧF�Vӱ GөQJ�WURQJ�TXkQ�ÿӝL�ÿӇ WKX�ÿѭӧF�WtQK�FKҩW�VLrX�Nӷ QѭӟF�

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

�����9ұW�OLӋX�
7URQJ�EjL�EiR�ÿm�Vӱ GөQJ�FiF�KyD�FKҩW�PRQRPH�JO\FLG\OPHWKDFU\ODW� �*0$��

����� VLJPD� DOGULFK��� ODXU\OPHWKDFU\ODW� �/0$�� ����� 6LJPD� $OGULFK��� ������
WULIORHWK\OPHWKDFU\ODW���)�������6LJPD�$OGULFK���D]RELVLVREXW\URQLWULO��$,%1�������
$ODGLQ��� LVRSURSDQRO� ������ 6FKDUODX��� HWK\OPHWK\ONHWRQ� �0(.�� ����� 6FKDUODX���
DFHWRQ�������6FKDUODX���HWKDQRO�������6FKDUODX���&iF�ORҥL�YҧL�GR�&{QJ�W\�&ә SKҫQ�
GӋW�PD\�����4XkQ�NKX���VҧQ�[XҩW�EDR�JӗP�YҧL�FRWWRQ������PjX�WUҳQJ�NK{QJ�QKXӝP��
YҧL�FRWWRQ������QKXӝP�PjX [DQK�TXkQ�ÿӝL�G�QJ�PD\ FKăQ��YҧL�QKXӝP�PjX�UҵQ�UL�
�����FRWWRQ������SRO\HVWH��

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX

7͝QJ�KͫS�FRSRO\PH�3�*0$�FR�/0$��Yj�3�*0$�FR��)��E̹QJ�SK˱˯QJ�SKiS�
WU�QJ�KͫS�WURQJ�GXQJ�G͓FK

&RSRO\PHU� SRO\�*0$�FR�/0$�� Yj� SRO\�*0$�FR��)�� ÿѭӧF� WәQJ� KӧS� WURQJ�
GXQJ�P{L�0(.�EҵQJ� SKѭѫQJ� SKiS� ÿӗQJ� WU�QJ� KӧS� JӕF� Wӵ GR� YӟL� FKҩW� NKѫL�PjR�
SKҧQ� ӭQJ� $,%1�� 7ӹ OӋ PRO� JLӳD� FiF� PRQRPHU� OҫQ� OѭӧW� Oj� *0$�/0$� ������ Yj�
*0$��)�������

4X\�WUuQK�WәQJ�KӧS�FRSRO\PHU�SRO\�*0$�FR�/0$��ÿѭӧF�WLӃQ�KjQK�QKѭ�VDX��
&kQ�������J�FKҩW�NKѫL�PjR�SKҧQ�ӭQJ�$,%1�Yj�KzD�WDQ�WURQJ�GXQJ�P{L�0(.�WURQJ�
Oӑ QҳS�[DQK�FKӏX�QKLӋW��VDX�ÿy GXQJ�GӏFK�ÿѭӧF�VөF�NKt�DUJRQ�WURQJ�YzQJ����SK~W�ÿӇ
ÿX{Ӎ KӃW� R[\��7LӃS� WKHR�ÿy�����PO�*0$�Yj�����PO�/0$� OҫQ� OѭӧW�ÿѭӧF� WKrP�YjR�
GXQJ�GӏFK�$,%1�Yj�WLӃS�WөF�NKXҩ\�ÿӅX�WURQJ����SK~W�ÿӗQJ�WKӡL�WURQJ�ÿLӅX�NLӋQ�VөF�
NKt�DUJRQ��'XQJ�GӏFK�WKX�ÿѭӧF�ÿѭӧF�ÿһW�WURQJ�Wӫ JLD�QKLӋW�ӣ ��ႏ WURQJ���K��6DX�ÿy�
GXQJ�GӏFK�ÿѭӧF�Oҩ\�UD�OjP�QJXӝL��&RSRO\PH�WҥR�WKjQK�ÿѭӧF�WiFK�WURQJ�LVRSURSDQRO�
OҥQK�Yj�Vҩ\�FKkQ�NK{QJ�ӣ ÿLӅX�NLӋQ�QKLӋW�ÿӝ SKzQJ�ÿӃQ�NKӕL�OѭӧQJ�NK{QJ�ÿәL� 4X\�
WUuQK� WәQJ� KӧS� FRSRO\PHU� SRO\�*0$�FR��)�� WѭѫQJ� Wӵ QKѭ� TX\� WUuQK� WәQJ� KӧS
SRO\�*0$�FR�/0$��

.K͙L�O˱ͫQJ�SKkQ�W͵ FͯD�SRO\PH ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�SKiS�VҳF�Nê�JHO�
WUrQ�Pi\�$JOLHQW�������FӝW�3/JHO�NtFK�WKѭӟF�Oӛ ��� c��FKҩW�UӱD�JLҧL�WHWUDK\GURIXUDQ�
ӣ QKLӋW�ÿӝ ��ႏ��WӕF�ÿӝ ��PO�SK~W��Pi\�G�QJ�FKҩW�FKXҭQ�SRO\VW\UHQH�

7̩R�OͣS�SKͯ SRO\PH�VLrX�Nͻ Q˱ͣF�OrQ�E͉ P̿W�Y̫L�Yj�QJKLrQ�FͱX�WtQK�FK̭W�FͯD�
FK~QJ� &iF�PүX�YҧL�WUѭӟF�NKL�SKӫ SRO\PH�ÿѭӧF�UӱD�VҥFK�OҫQ�OѭӧW�EҵQJ�QѭӟF�FҩW���
OҫQ�Yj�HWKDQRO�WURQJ�EӇ VLrX�kP�ӣ ÿLӅX�NLӋQ�QKLӋW�ÿӝ WKѭӡQJ�WURQJ����SK~W��0үX�YҧL�
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VDX�ÿy�ÿѭӧF�Vҩ\�ӣ ��ႏ�ÿӃQ�NKӕL� OѭӧQJ�NK{QJ�ÿәL��ÿHP�FkQ�Yj�Nê�KLӋX�P��VDX�ÿy�
QJkP� WURQJ�GXQJ�GӏFK� FiF� FRSRO\PH�YӟL� QӗQJ�ÿӝ ���NKӕL� OѭӧQJ� WURQJ�GXQJ�P{L�
0(.��6DX�ÿy�FiF�PүX�YҧL�ÿѭӧF�YӟW�UD��JLD�QKLӋW�WURQJ�Wӫ Vҩ\�ӣ QKLӋW�ÿӝ ���ႏ�WURQJ�
WKӡL�JLDQ����SK~W��SKҫQ�SRO\PH�Gѭ�WKӯD�WUrQ�EӅ PһW�YҧL�ÿѭӧF�ORҥL�Eӓ EҵQJ�FiFK�UӱD�
OҥL�YҧL�WURQJ�GXQJ�P{L�0(.��FXӕL�F�QJ�FiF�PүX�YҧL�ÿѭӧF�PDQJ�ÿL�Vҩ\�ӣ ��ႏ�ÿӃQ�
NKӕL� OѭӧQJ�NK{QJ�ÿәL��NKӕL� OѭӧQJ�FӫD�PүX�VDX�NKL�Vҩ\�ÿѭӧF�PDQJ�FkQ�Yj�Nê�KLӋX�
P���6ѫ�ÿӗ TX\�WUuQK�WҥR�OӟS�SKӫ SRO\PH�OrQ�EӅ PһW�YҧL�ÿѭӧF�ELӇX GLӉQ�WURQJ�KuQK���

+uQK����6ѫ�ÿӗ TX\�WUuQK�WҥR�OӟS�SKӫ SRO\PH�WUrQ�EӅ PһW�YҧL

/ѭӧQJ�FRSRO\PH�VLrX�Nӷ QѭӟF�EiP�GtQK�WUrQ�EӅ PһW�YҧL�ÿѭӧF�WtQK�WKHR�F{QJ�
WKӭF��$� ��P��� P���P��[����

7URQJ�ÿy��$�Oj�OѭӧQJ�SRO\PH�EiP�WUrQ�EӅ PһW�YҧL�����

P��Yj�P��OҫQ�OѭӧW�Oj NKӕL�OѭӧQJ�PүX�YҧL�WUѭӟF�Yj�VDX�NKL�SKӫ SRO\PH��J��

Ĉӝ WKRiQJ�NKt�FӫD�YҧL�ÿѭӧF�ÿR�WKHR�WLrX�FKXҭQ�,62���������WҥL�9LӋQ�1JKLrQ�
FӭX�'ӋW�PD\��&KL�QKiQK�WKjQK�SKӕ +ӗ &Kt�0LQK�

*yF�GtQK�ѭӟW�WUrQ�EӅ PһW�YҧL�ÿѭӧF�ÿR�WUrQ�WKLӃW�Eӏ 2&$���(6�FӫD�KmQJ�'DWD�
SK\VLF��ĈӭF��WUrQ�PӛL�PүX�ÿR�tW�QKҩW���ÿLӇP��WKӇ WtFK�JLӑW�QѭӟF�Oj����O��FiF�JLi�WUӏ ÿR�
WUrQ�F�QJ�PүX�YҧL�OӋFK�QKDX�NK{QJ�TXi��R��JyF�GtQK�ѭӟW�Oj�JLi�WUӏ WUXQJ�EuQK�JLӳD�FiF�
OҫQ�ÿR�

���.ӂ7�48Ҧ 9¬�%¬1�/8Ұ1

�����7әQJ�KӧS�FRSRO\PH�*0$�Yj�/0$���)�Yj�QJKLrQ�FӭX�WtQK�FKҩW�FӫD�
FK~QJ

&iF� FRSRO\PH� SRO\�*0$�FR�/0$�� Wӹ OӋ PRO� PRQRPHU� ���� ·� �� Yj�
SRO\�*0$�FR��)�� Wӹ OӋ PRO�PRQRPHU���·���ÿѭӧF� Vӱ GөQJ�ÿӇ SKӫ OrQ�EӅ PһW� YҧL�
FRWWRQ�NK{QJ�QKXӝP�Yj�PӝW�Vӕ ORҥL�YҧL�ÿm�ÿѭӧF�QKXӝP�PjX�Vӱ GөQJ�PD\�FiF�ORҥL�
WUDQJ�SKөF�WURQJ�TXkQ�ÿӝL��6ѫ�ÿӗ SKҧQ�ӭQJ�WU�QJ�KӧS�FRSRO\PH�ÿѭӧF�WKӇ KLӋQ�WURQJ�
KuQK���
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+uQK��� 6ѫ�ÿӗ SKҧQ�ӭQJ�WU�QJ�KӧS�FRSRO\PH�SRO\�*0$�FR�/0$��KRһF�
SRO\�*0$�FR��)�

.ӃW�TXҧ ÿR�NKӕL�OѭӧQJ�SKkQ�Wӱ FiF�FRSRO\PH�ÿѭӧF�WKӇ KLӋQ�WURQJ�EҧQJ����

%ҧQJ��� .KӕL�OѭӧQJ�SKkQ�Wӱ FӫD�FiF�FRSRO\PH�WәQJ�KӧS

&RSRO\PH

ĈҥL�OѭӧQJ�

3RO\�*0$�FR�/0$��

�����·��

3RO\�*0$�FR��)��

��·��

0Q ����� �����

0Z ����� �����

' ����� �����

*KL� FK~� 0Q�� NK͙L� O˱ͫQJ� SKkQ� W͵ WUXQJ� EuQK� V͙��0Z�� NK͙L� O˱ͫQJ� SKkQ� W͵
WUXQJ�EuQK��'��ÿ͡ SKkQ�WiQ�NK͙L�O˱ͫQJ�SKkQ�W͵��'� �0Z�0Q�

'ӵD�WUrQ�Gӳ OLӋX�WKX�ÿѭӧF��Fy�WKӇ WKҩ\�UҵQJ�FRSRO\PH�WKX�ÿѭӧF�Fy�NKӕL�OѭӧQJ�
SKkQ�Wӱ ÿҥW�NKRҧQJ���� Yj�ÿӝ SKkQ�WiQ�NKӕL�OѭӧQJ�SKkQ�Wӱ '�[ҩS�[Ӎ EҵQJ���

�����7ҥR�OӟS�SKӫ SRO\PH�VLrX�Nӷ QѭӟF�OrQ EӅ PһW�YҧL�Yj�QJKLrQ�FӭX�WtQK�
FKҩW�FӫD�FK~QJ

7URQJ�QJKLrQ�FӭX�Qj\��FK~QJ�W{L�ÿm�WLӃQ�KjQK�WҥR�OӟS�SKӫ SRO\PH�OrQ�FiF�ORҥL�
YҧL�NKiF�QKDX�EDR�JӗP�YҧL�FRWWRQ������PjX�WUҳQJ�NK{QJ�QKXӝP��YҧL�QKXӝP�PjX�
UҵQ� UL� G�QJ� PD\� TXkQ� SKөF� Gm� QJRҥL� FKR� Eӝ ÿӝL�� WKjQK� SKҫQ� ���� FRWWRQ�� ����
SRO\HVWHU��YҧL�QKXӝP�PjX�[DQK�G�QJ�PD\�Yӓ FKăQ�Eӝ ÿӝL��WKjQK�SKҫQ������FRWWRQ��
9LӋF�SKӫ SRO\PH�ÿѭӧF�WLӃQ�KjQK�EҵQJ�FiFK�QK~QJ�WUӵF�WLӃS�YҧL�VDX�NKL�ÿm�UӱD�VҥFK�
YjR�GXQJ�GӏFK�SRO\PH�ÿm�SKD�VҹQ��VDX�ÿy�YӟW�UD�Yj�JLD�QKLӋW�ӣ ���ႏ��9u�Yұ\��VDX�
NKL�SRO\PH�EiP�GtQK�OrQ�EӅ PһW�VӧL�YҧL�EҵQJ�FiF�OӵF�EiP�YұW�Oê��TXi�WUuQK�JLD�QKLӋW�
FzQ�Fy�WKӇ JL~S�FiF�QKyP�HSR[\�WURQJ�SRO\PH�SKҧQ�ӭQJ�YӟL�FiF�QKyP�K\GUR[\O�WUrQ�
EӅ PһW�VӧL�FHOOXORVH�QKҵP�WҥR�UD�FiF�OLrQ�NӃW�FӝQJ�KyD�WUӏ EӅQ�YӳQJ��ÿLӅX�ÿy�ÿҧP�EҧR�
OӟS�SKӫ SRO\PH�Nӷ QѭӟF�EiP�FKҳF�KѫQ�WUrQ�EӅ PһW�FiF�VӧL�YҧL��6ѫ�ÿӗ SKҧQ�ӭQJ�JLӳD�
SRO\PH�Yj�YҧL�ÿѭӧF�WKӇ KLӋQ�WURQJ�KuQK���
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+uQK��� 6ѫ�ÿӗ SKҧQ�ӭQJ�JLӳD�SRO\PH�Yj�VӧL�FHOOXORVH�WURQJ�TXi�WUuQK�ELӃQ�WtQK�YҧL

/ѭӧQJ SRO\PH EiP�GtQK�WUrQ�EӅ PһW�VӧL�YҧL�ÿѭӧF�WKӇ KLӋQ�WURQJ�EҧQJ���

%ҧQJ��� .KӕL�OѭӧQJ�SRO\PH�EiP�WUrQ�EӅ PһW�FiF�ORҥL�YҧL�VDX�NKL�ELӃQ�WtQK����

/RҥL�YҧL SRO\�*0$�FR�/0$� SRO\�*0$�FR��)�

&RWWRQ�WUҳQJ ���� ����

9ҧL�FKăQ��FRWWRQ�QKXӝP�[DQK�Eӝ ÿӝL� ���� ����

9ҧL�UҵQ�UL ���� ����

7ӯ EҧQJ���QKұQ�WKҩ\�OѭӧQJ�SRO\PH�EiP�WUrQ�EӅ PһW�YҧL�VDX�NKL�ELӃQ�WtQK�Oj�UҩW�
QKӓ��NKӕL�OѭӧQJ�FKӍ FKLӃP�GѭӟL����NKӕL�OѭӧQJ�YҧL�Yu�Yұ\�Fy�WKӇ QyL�OѭӧQJ�SRO\PH�
SKӫ OrQ�YҧL�NK{QJ�ҧQK�KѭӣQJ�ÿӃQ�WUӑQJ�OѭӧQJ�FӫD�YҧL��ĈLӅX�Qj\�Fy�WKӇ JLҧL�WKtFK�UҵQJ�
TXi�WUuQK�SKӫ SRO\PH��VDX�EѭӟF�UӱD�YҧL�WURQJ�GXQJ�P{L�WKu�WRjQ�Eӝ OѭӧQJ�SRO\PH�Gѭ�
WKӯD�EiP�GtQK�OӓQJ�OҿR�WUrQ�EӅ PһW�VӧL�YҧL�ÿӅX�ÿѭӧF�UӱD�WU{L��OѭӧQJ�SRO\PH�FzQ�OҥL Oj�
WKjQK�SKҫQ�ÿm�WҥR�ÿѭӧF�FiF�OLrQ�NӃW�KyD�KӑF�FKҳF�FKҳQ�WUrQ�VӧL�YҧL�

'Ӊ QKұQ�WKҩ\�ÿӕL�YӟL�YҧL�FRWWRQ�WUҳQJ�Yj�YҧL�FRWWRQ�ÿm�QKXӝP��YҧL�FKăQ���NKӕL�
OѭӧQJ�WӯQJ�ORҥL�SRO\PH�EiP�WUrQ�EӅ PһW�KDL�ORҥL�YҧL�Qj\�Oj�WѭѫQJ�ÿѭѫQJ�QKDX�Yj�OӟQ�
KѫQ� WUrQ� YҧL� UҵQ� UL��ĈLӅX� ÿy� Fy� WKӇ JLҧL� WKtFK� UҵQJ�ÿӕL� YӟL� YҧL� FRWWRQ�� FiF� VӧL� YҧL�
FHOOXORVH�Fy�OѭӧQJ�QKyP�K\GUR[\O�WUrQ�EӅ PһW�OӟQ�KѫQ�WUrQ�EӅ PһW�FiF�VӧL�YҧL�UҵQ�UL�
�WKjQK�SKҫQ�����FRWWRQ������SRO\HVWH���ErQ�FҥQK�ÿy��GLӋQ�WtFK�EӅ PһW�VӧL�YҧL�WUrQ�
PӝW�ÿѫQ�Yӏ GLӋQ�WtFK�PҧQK�YҧL FӫD�YҧL�UҵQ�UL�Oj�QKӓ KѫQ�QKLӅX�VR�YӟL�YҧL�FRWWRQ��Yu�
Yұ\�OѭӧQJ�SRO\PH�EiP�GtQK�WUrQ�VӧL�YҧL�FRWWRQ�VӁ FDR�KѫQ�WUrQ�VӧL�YҧL�SRO\HVWH�

'R�OѭӧQJ�SRO\PH�EiP�GtQK�WUrQ�EӅ PһW�VӧL�YҧL�UҩW�QKӓ QrQ�NK{QJ�ҧQK�KѭӣQJ�
ÿӃQ�FiF�ÿһF�WtQK�FӫD�YҧL��7ӯ KuQK���QKұQ�WKҩ\�FiF�PүX�YҧL�VDX�NKL�SKӫ SRO\PH�VLrX�
Nӷ QѭӟF�Fy�NLӇX�GiQJ�ErQ�QJRjL�NK{QJ�NKiF�VR�YӟL�YҧL�WUѭӟF�NKL�ELӃQ�WtQK��ÿһF�ELӋW�
PjX�VҳF�Yj�ÿӝ PӅP�FӫD�YҧL�FǊQJ�NK{QJ�WKD\�ÿәL��9u�Yұ\��YҧL�VDX�NKL�SKӫ SRO\PH�
YүQ�Fy�WKӇ Vӱ GөQJ�FKR�FiF�PөF�ÿtFK�PD\�PһF�WK{QJ�WKѭӡQJ�
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+uQK����&iF�PүX�YҧL�WUѭӟF�Yj�VDX�NKL�ÿѭӧF�SKӫ FiF�ORҥL�SRO\PH�VLrX�Nӷ QѭӟF�
D��YҧL�FRWWRQ�WUҳQJ�FKѭD�ELӃQ�WtQK��E��YҧL�FRWWRQ�WUҳQJ�SKӫ 3RO\�*0$�FR�/0$��

F��YҧL�UҵQ�UL�FKѭD�ELӃQ�WtQK��G��YҧL�UҵQ�UL�SKӫ 3RO\�*0$�FR�/0$���
H��YҧL�FKăQ�FKѭD�ELӃQ�WtQK��I��YҧL�FKăQ�SKӫ 3RO\�*0$�FR�/0$��

9ҧL�VDX�NKL�ÿѭӧF�SKӫ SRO\PH�VӁ ÿѭӧF�[iF�ÿӏQK�ÿӝ WKRiQJ�NKt�Yj�ÿR�JyF�GtQK�
ѭӟW��+Ӌ Vӕ WKRiQJ�NKt�FӫD�YұW�OLӋX�FKR�ELӃW�OѭӧQJ�NK{QJ�NKt�ÿL�TXD��P� YҧL�WURQJ���
JLk\�ӣ PӝW�ÿӝ FKrQK� OӋFK�iS�VXҩW�QKҩW�ÿӏQK� WUrQ�Fҧ KDL�PһW�YҧL��'R�WtQK� WKRiW�KѫL�
QѭӟF�Yj�ÿӝ WKRiQJ�JL~S�TXi�WUuQK�WKRiW�Pӗ K{L�WUDR�ÿәL�QKLӋW�JLӳD�GD�QJѭӡL�YӟL�P{L�
WUѭӡQJ�ÿѭӧF�GӉ GjQJ��Yu�Yұ\��ÿk\�Oj� WtQK�FKҩW�TXDQ�WUӑQJ�FӫD�YҧL�PD\�PһF��Ӣ ÿk\�
FK~QJ� W{L� OӵD�FKӑQ�FiF�PүX�YҧL�FRWWRQ������Yj�YҧL� UҵQ�UL� WKjQK�SKҫQ�����FRWWRQ�
����SRO\HVWHU�WUѭӟF�Yj�VDX�NKL�SKӫ SRO\�*0$�FR�/0$�������·��ÿӇ ÿR�ÿӝ WKRiQJ�
NKt��.ӃW�TXҧ ÿR�ÿѭӧF�WKӇ KLӋQ�WURQJ�EҧQJ���

%ҧQJ���FKR�WKҩ\�KӋ Vӕ WKRiQJ�NKt�FӫD�YҧL�JLҧP QKҽ VR�YӟL�YҧL�EDQ�ÿҫX��ÿLӅX�Qj\�
FKӭQJ�Wӓ UҵQJ�NKL�SRO\PH�ÿѭӧF�SKӫ OrQ�EӅ PһW�YҧL�FK~QJ�NK{QJ�WҥR�WKjQK�PӝW�OӟS�
PjQJ�EӏW�NtQ�FiF�NKH�Kӣ FӫD�YҧL�Pj�FKӍ EiP�WUrQ�FiF�VӧL�YҧL�QKӓ QKӡ OӵF�EiP�YұW�Oê�
Yj�KyD�KӑF��QKӡ ÿy��YҧL�NK{QJ�Eӏ PҩW�ÿL�WtQK�FKҩW�WKRiQJ�NKL�EDQ�ÿҫX�

%ҧQJ��� Ĉӝ�WKRiQJ�NKt�FӫD�YҧL�WUѭӟF�Yj�VDX�NKL�SKӫ�SRO\PH

/RҥL�YҧL
9ҧL�FRWWRQ�
�����EDQ�

ÿҫX

9ҧL�FRWWRQ������
ÿm�ELӃQ�WtQK

9ҧL�UҵQ�UL�
FKѭD�ELӃQ�

WtQK

9ҧL�UҵQ�UL�
VDX�NKL�ELӃQ�

WtQK
Ĉӝ WKRiQJ�NKt�
FP��V�FP� ����� ����� ����� �����

0ӭF�ÿӝ VX\�
JLҧP���

� ���� � ���

Ĉӝ WKRiQJ�NKt�FӫD�YҧL� UҵQ�UL�VDX�NKL�ELӃQ�WtQK�JLҧP ������ tW�KѫQ�VR�YӟL�YҧL�
FRWWRQ�������Fy�WKӇ ÿѭӧF�JLҧL�WKtFK�UҵQJ�GR�OѭӧQJ�SRO\PH�EiP�GtQK�WUrQ�EӅ PһW�YҧL�
UҵQ�UL WKҩS�KѫQ�WUrQ�YҧL�FRWWRQ�

ĈӇ [iF�ÿӏQK�WtQK�FKҩW�Nӷ QѭӟF�FӫD�YҧL��FK~QJ�W{L�ÿm�WLӃQ�KjQK�ÿR�JyF�GtQK�ѭӟW�
WUrQ�EӅ PһW�WӯQJ�ORҥL�YҧL�WUѭӟF�Yj�VDX�NKL�ÿѭӧF�SKӫ FiF�ORҥL�SRO\PH�NKiF�QKDX��.ӃW�
TXҧ ÿR�ÿѭӧF�WKӇ KLӋQ�WUrQ�ELӇX�ÿӗ KuQK����
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ĈӕL�YӟL�FiF�PүX�YҧL�ÿm�SKӫ SRO\PH��JyF�GtQK�ѭӟW�WUrQ�EӅ PһW�YҧL�ÿҥW�Wӯ ������
ÿLӅX�ÿy�FKӭQJ� Wӓ VDX�NKL�SKӫ SRO\PH�FiF�PүX�YҧL�ÿӅX�ÿҥW�ÿѭӧF WtQK�FKҩW� VLrX�Nӷ
QѭӟF��7tQK�VLrX�Nӏ QѭӟF�FӫD�YҧL�FRWWRQ��YҧL�FKăQ�Fy�[X�KѭӟQJ�FDR�KѫQ�VR�YӟL�YҧL�UҵQ�
UL�� 3RO\�*0$�FR�/0$�� Fy� [X� KѭӟQJ� WҥR� ÿѭӧF� WtQK� VLrX� Nӏ QѭӟF� FDR� KѫQ�
SRO\�*0$�FR��)��WUrQ�PүX�UҵQ�UL�Yj�YҧL�FKăQ�QJKLrQ�FӭX�

+uQK��� *Li�WUӏ JyF�GtQK�ѭӟW�WUrQ�EӅ PһW�FiF�ORҥL�YҧL�NKiF�QKDX�
ÿѭӧF�ELӃQ�WtQK�EҵQJ�SRO\PH�/0$�Yj��)

���.ӂ7�/8Ұ1

� 1JKLrQ�FӭX�ÿm�WҥR�ÿѭӧF�OӟS�SKӫ VLrX�Nӷ QѭӟF�Wӯ FiF�FRSRO\PH�3RO\�*0$�
FR��)��Yj�3RO\�*0$�FR�/0$��OrQ�FiF�ORҥL�YҧL�NK{QJ�QKXӝP�Yj�ÿm�QKXӝP�PjX�Pj�
NK{QJ�OjP�YҧL�Eӏ WKD\�ÿәL�PjX�VҳF�Yj�FiF�ÿһF�WtQK�YұW�Oê�FӫD�YҧL�

� 9ҧL�VDX�NKL�ÿѭӧF�ELӃQ�WtQK�YүQ�JLӳ ÿѭӧF�WtQK�FKҩW�WKRiQJ�NKt�QKѭ�EDQ�ÿҫX�Yj�
Fy�WtQK�FKҩW�VLrX�Nӷ QѭӟF�YӟL�JyF�GtQK�ѭӟW Wӯ �������� WXǤ WӯQJ�ORҥL�YҧL��&iF�ORҥL�YҧL�
Qj\�Fy�WKӇ ÿѭӧF�Vӱ GөQJ�ÿӇPD\�FiF�WUDQJ�SKөF�Gm�QJRҥL��ED�O{��JLj\��G��FKR�Eӝ ÿӝL�

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 7HLVDOD� +��� 7XRPLQHQ� 0�� DQG� .XXVLSDOR� -��� 6XSHUK\GURSKRELF� FRDWLQJV� RQ�
FHOOXORVH�EDVHG� PDWHULDOV�� )DEULFDWLRQ�� SURSHUWLHV�� DQG� DSSOLFDWLRQV�� $GY��
0DWHU��,QWHUIDFHV������������������

�� :HL� '�� :�� HW� DO�� 6XSHUK\GURSKRELF� PRGLILFDWLRQ� RI� FHOOXORVH� DQG� FRWWRQ�
WH[WLOHV��0HWKRGRORJLHV�DQG�DSSOLFDWLRQV� -��%LRUHVRXU��%LRSURG�� �������������

�� :X�<�� HW� DO��� 6XSHUK\GURSKRELF�PRGLILFDWLRQ� RI� FHOOXORVH� ILOP� WKURXJK� OLJKW�
FXULQJ�SRO\IOXRUR UHVLQ�LQ�VLWX��&HOOXORVH������������������������

�� .RFK�.���%KXVKDQ�%��DQG�:��%DUWKORWW��0XOWLIXQFWLRQDO�VXUIDFH�VWUXFWXUHV�RI�
SODQWV��$Q�LQVSLUDWLRQ�IRU�ELRPLPHWLFV��3URJ��0DWHU��6FL�����������������������

�� .OLPRY�9��9��HW�DO���$Q�LQYHVWLJDWLRQ�RI�WKH K\GURSKRELF�SURSHUW\�VWDELOLW\�RI�
JUDIWHG�SRO\PHULF�FRDWLQJV�RQ�D�FHOOXORVH�PDWHULDO�VXUIDFH��3RO\PHU�6FLHQFH��
6HULHV�'���������������������
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/RҥL�YҧL

*yF�GtQK�ѭӟW��WUrQ�FiF�ORҥL�YҧL�NKiF�QKDX

3RO\�*0$�FR�/0$� 3RO\�*0$�FR��)�
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�� 1JX\HQ 7UL�3���$OWLSDUPDN�)���1JX\HQ�1���7XGXUL�/���2XHOOHW�3ODPRQGRQ�&��
0��DQG�3UXG¶+RPPH�5��(���5REXVW�6XSHUK\GURSKRELF�&RWWRQ�)LEHUV�3UHSDUHG�
E\� 6LPSOH� 'LS�&RDWLQJ� $SSURDFK� 8VLQJ� &KHPLFDO� DQG� 3ODVPD�(WFKLQJ�
3UHWUHDWPHQWV��$&6�2PHJD�����������������������

�� %U\X]JLQ�(��9���.OLPRY�9��9���'YRUHWVND\D�2��9���0DQ¶�/��'���1DYURWVNL\�$��
9�� DQG� 1RYDNRY� ,�� $��� +\GURSKREL]DWLRQ� RI� FHOOXORVH�FRQWDLQLQJ� PDWHULDOV�
ZLWK� IOXRURDFU\OLF� SRO\PHUV� DQG� IDWW\� FDUER[\OLF� DFLGV�� 5XVVLDQ� -RXUQDO� RI�
$SSOLHG�&KHPLVWU\������� ������ ����������

�� ;XH� &�� +��� &KHQ� -��� <LQ� :��� -LD� 6�� 7�� DQG� 0D� -�� =��� 6XSHUK\GURSKRELF�
FRQGXFWLYH� WH[WLOHV� ZLWK� DQWLEDFWHULDO� SURSHUW\� E\� FRDWLQJ� ILEHUV� ZLWK� VLOYHU�
QDQRSDUWLFOHV��$SSO��6XUI��6FL��������������������������

6800$5<

02',),&$7,21�2)�0,/,7$5<�7(;7,/(6�%<�683(5+<'523+2%,&�
0(7+$&5</$7(�32/<0(56

+HUHLQ�� WKH�G\HG�DQG�XQG\HG�FRWWRQ�IDEULFV�ZHUH�PRGLILHG�ZLWK�PHWKDFU\ODWH�
WR� DFKLHYH� VXSHUK\GURSKRELFLW\�� ,Q� WKLV� UHJDUG�� WZR� PHWKDFU\ODWH� FRSRO\PHUV��
SRO\�*0$�FR�/0$�� DQG� SRO\�*0$�FR��)�� ZDV� ILUVW� V\QWKHVL]HG� YLD� UDGLFDO�
FRSRO\PHUL]DWLRQ� DQG� WKHQ�ZHUH� XVHG� WR� FRDW� RQWR� WKHVH� FRWWRQ� IDEULF� VXUIDFHV� E\�
LPPHUVLRQ WHFKQLTXH� LQ� WKH� FRPELQDWLRQ� ZLWK� KHDWLQJ� DW� ���ႏ�� 7KH� PROHFXODU�
ZHLJKW�RI�WKHVH�UHVXOWDQW�FRSRO\PHUV�ZDV�����[�����DQG�����[���� GDOWRQV�UHVSHFWLYHO\�
DQG�WKH�SRO\PHU�GLVSHUVLRQ�LQGH[��3',��ZDV�DURXQG����8QGHU�WKH�'DWD�SK\VLF¶V�2&$�
� ��(6� GHYLFH�� WKH� ZDWHU� FRQWDFW� DQJOH� RI� PRGLILHG� IDEULFV� ZLWK� SRO\�*0$�FR�
/0$�� RU� ZLWK� SRO\�*0$�FR��)�� ZDV� LQ� UDQJH� ����������� UHYHDOLQJ� WKH�
VXSHUK\GURSKRELF� RI� WKH� UHVXOWDQW� IDEULF�� &RPSDUHG� WR� WKH� DV�SUHSDUHG� FRWWRQ�
IDEULFV�� WKHUH� ZHUH� HIIHFWLYHO\� QR� FKDQJHV� LQ� FRORU� DQG� EUHDWKDELOLW\� DIWHU�
PRGLILFDWLRQ��SURPRWLQJ�WKH�SRWHQWLDO�DSSOLFDWLRQ�LQ�WKH�DSSDUHO�LQGXVWU\�

.H\ZRUGV� &RWWRQ� IDEULF�� ZHWWDELOLW\� FRQWDFW� DQJOH�� VXSHUK\GURSKRELF��
FDPRXIODJH� IDEULF��PHWKDFU\ODWH�FRSRO\PH��Y̫L�FRWWRQ��JyF�GtQK�˱ͣW�� VLrX�Nͻ Q˱ͣF��
Y̫L�U̹Q�UL�
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