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5ӯQJ�QJұS�PһQ� �510��ÿѭӧF�FRL� Oj�EӇ�FKӭD�NKt�&2� TXDQ� WUӑQJ�FӫD�QKӳQJ�
NKX�YӵF�GӑF�WKHR�Eӡ�ELӇQ Y�QJ QKLӋW�ÿӟL�>�@��.RPL\DPD�EiR�FiR�UҵQJ�VLQK�NKӕL�WUrQ�
PһW�ÿҩW�FӫD�UӯQJ�QJұS�PһQ�Fy�WKӇ�VR�ViQK�YӟL�VLQK�NKӕL�FӫD�UӯQJ�WUrQ�FҥQ�ӣ�Y�QJ�{Q�
ÿӟL�Yj�Fy�NKRҧQJ������ÿӃQ������WҩQ�FDUERQ�KD�ÿѭӧF�Gӵ�WUӳ�GѭӟL�PһW�ÿҩW�WURQJ�FiF�
NKX�510�>�@��9u�Yұ\�� WKӵF�YұW�QJұS�PһQ�ÿѭӧF�FRL� Oj�Fy�NKҧ�QăQJ�Fӕ�ÿӏQK�FDUERQ�
FDR�KѫQ�FiF�ORjL�WKӵF�YұW�WUrQ�FҥQ��

7URQJ�TXi�NKӭ��NKҧ�QăQJ�Fӕ�ÿӏQK�&2� FӫD�WKӵF�YұW�QJұS�PһQ�ÿѭӧF�ѭӟF�WtQK�
FKӫ�\ӃX�GӵD�WUrQ�PӕL�WѭѫQJ�TXDQ�YӟL�ÿѭӡQJ�NtQK�WKkQ�QJDQJ�QJӵF�Yj�VLQK�NKӕL�ÿѫQ�
Oҿ�>�@��9LӋF�ÿR�OѭӡQJ�Qj\�UҩW YҩW�Yҧ�Yj�WӕQ�QKLӅX�WKӡL�JLDQ�>�@��'R�ÿy��SKѭѫQJ�SKiS�
Qj\�NK{QJ�WKtFK�KӧS�FKR�PӝW�FXӝF�ÿLӅX�WUD�TX\�P{�OӟQ�Yj�FiF�QJKLrQ�FӭX�VR�ViQK�
OLrQ�TXDQ�ÿӃQ�FiF�ORjL�NKiF�QKDX�ӣ�FiF�NKX�YӵF�Yj�NKt�KұX�NKiF�QKDX�

ĈӇ�JLҧL� TX\ӃW�YҩQ�ÿӅ� WUrQ�SKѭѫQJ�SKiS�ѭӟF� WtQK�NKҧ�QăQJ� Fӕ�ÿӏQK�&2� FӫD�
WKӵF�YұW�EҵQJ�FiFK�ÿӏQK�OѭӧQJ�WUӵF�WLӃS�TXi�WUuQK�ÿӗQJ�KyD�&2� WUrQ�PӛL�ÿѫQ�Yӏ�GLӋQ�
WtFK�Oi�UD�ÿӡL��7X\�QKLrQ�FiF�QJKLrQ�FӭX�WUѭӟF�ÿk\�FKӍ�ÿiQK�JLi�WѭѫQJ�TXDQ�FӫD�TXi�
WUuQK�WUDR�ÿәL�NKt�ӣ�WKӵF�YұW�YӟL�FѭӡQJ�ÿӝ�iQK�ViQJ�P{L�WUѭӡQJ�Pj�FKѭD [pW�ÿӃQ�Vӵ�
ҧQK�KѭӣQJ�FӫD�\ӃX� Wӕ�QKLӋW�ÿӝ�>�·�@��'R�ÿy��QKӳQJ�Gӳ� OLӋX�Qj\�NK{QJ�ÿӫ�ÿӇ�ѭӟF�
WtQK�QăQJ�VXҩW�UӯQJ�QJұS�PһQ�GѭӟL�Vӵ�WKD\�ÿәL�QKLӋW�ÿӝ�KjQJ�QăP��1JKLrQ�FӭX�FӫD�
&ORXJK�QăP������ѭӟF�WtQK�QăQJ�VXҩW�510�EҵQJ�SKѭѫQJ�SKiS�WUDR�ÿәL�NKt� WUX\ӅQ�
WKӕQJ�Vӱ�GөQJ�KjP�SKҧQ�ӭQJ�iQK�ViQJ�GR�&KHHVHPDQ�Yj�FV� [k\�GӵQJ�QăP������>���
�@��0RRUH�Yj�FV���������EiR�FiR�ҧQK�KѭӣQJ�FӫD�QKLӋW�ÿӝ�ÿӃQ�WӕF�ÿӝ�TXDQJ�KӧS�FӫD�
FiF�ORjL�ĈѭӟF�ÿӓ�Yj�ĈѭӟF�WUҳQJ�FKR�WKҩ\�UҵQJ�WӕF�ÿӝ�TXDQJ�KӧS�WӕL�ÿD�WKX�ÿѭӧF�ӣ�
QKLӋW�ÿӝ�Oi�JҫQ�KRһF�WKҩS�KѫQ����&�>�@��

0ӝW�KҥQ�FKӃ�NKiF�FӫD�FiF�QJKLrQ�FӭX�NӇ�WUrQ�Oj�GR�FiF�JLӟL�KҥQ�YӅ�WKLӃW�Eӏ�QrQ�
KҫX�KӃW�ÿӅX�ÿѭӧF�WKӵF�KLӋQ�WURQJ�QKj�NtQK�WUrQ�FiF�ÿӕL�WѭӧQJ�Fk\�FRQ��'R�ÿy�FiF�Gӳ�
OLӋX�VLQK�Oê�FӫD�FiF�ORjL�WKӵF�YұW�QJұS�PһQ�WURQJ�P{L�WUѭӡQJ�WKӵF�ÿӏD�UҩW�NKDQ�KLӃP��
%jL�EiR�WUuQK�Ej\�NӃW�TXҧ�QJKLrQ�FӭX�YӅ�QăQJ�VXҩW�TXDQJ�WәQJ�KӧS�ӣ���ORjL�WKӵF�YұW�
SKә�ELӃQ�Fy�QJXӗQ�JӕF�Wӵ�QKLrQ�SKkQ�Eӕ�WURQJ�Y�QJ�O}L�FӫD�510�&ҫQ�*Lӡ EDR�JӗP��
'j�TXiQK��&HULRSV�]LSSHOLDQD�%OXPH���*Li��([FRHFDULD�DJDOORFKD�/���Yj�0ҩP�ÿHQ�
�$YLFHQQLD�RIILFLQDOLV�/��� 7K{QJ�TXD�FiF�SKkQ�WtFK�Gӳ�OLӋX�WKX�ÿѭӧF�Wӯ�FiF�SKpS�ÿR�
TXDQJ�KӧS�WKӵF�ÿӏD��ѭӟF�OѭӧQJ�Vӵ�WKD\�ÿәL�WӕF�ÿӝ�TXDQJ�KӧS�FӫD�QKӳQJ�ÿӕL�WѭӧQJ�
Qj\�WKHR�Vӵ�ELӃQ�ÿәL�QKLӋW�ÿӝ�Yj�FѭӡQJ�ÿӝ�EӭF�[ҥ�PһW�WUӡL�
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���ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3

�����ĈӕL�WѭӧQJ

510 &ҫQ�*Lӡ��ÿѭӧF�81(66&2�F{QJ�QKұQ�Oj�NKX�Gӵ�WUӳ�VLQK�TX\ӇQ�ÿҫX�WLrQ�
ӣ�9LӋW�1DP�YjR�QăP������>�@��QҵP�WURQJ�TXҫQ�WKӇ�EmL�WULӅX�FӱD�V{QJ��QѫL�V{QJ�9jP�
&ӓ��V{QJ�6jL�*zQ�Yj�V{QJ�ĈӗQJ�1DL�ÿә�UD�%LӇQ�Ĉ{QJ �KuQK���� /ѭӧQJ�PѭD� WUXQJ�
EuQK�QăP� Oj������PP�YӟL�SKҫQ� OӟQ� WұS� WUXQJ�YjR�P�D�PѭD�Yj� Fy�����QJj\�PѭD�
WURQJ�QăP��1KLӋW�ÿӝ�WUXQJ�EuQK�QăP������&��FDR�QKҩW�������&��YjR�WKiQJ����Yj�WKҩS�
QKҩW� ������&��YjR� WKiQJ����Ĉӝ�ҭP�WUXQJ�EuQK�QăP������VRQJ� WKѭӡQJ�GDR�ÿӝQJ� Wӯ�
������ÿӃQ�������>�@��%iR�FiR�FӫD�Ĉӛ�3KRQJ�/ѭX�Yj�FV� ������ ÿiQK�JLi 510�&ҫQ�
*Lӡ� Oj�PӝW� ³EӇ´� FKӭD� FDUERQ� WKX� QKұQ� Wӯ� NKt� TX\ӇQ�� +jP� OѭӧQJ� FDUERQ� KҩS� WKө�
WUXQJ�EuQK�QJj\��WtQK�WURQJ�WKiQJ���������Oj�������J&�Pð��7әQJ�KjP�OѭӧQJ�FDUERQ�
ÿm�KҩS�WKө�WUXQJ�EuQK�WURQJ����WKiQJ�ÿҥW�a�����J&�P� �WѭѫQJ�ÿѭѫQJ����WҩQ�&2��KD���
*Li�WUӏ�Qj\�FDR�KѫQ�Wӯ���ÿӃQ���OҫQ�VR�YӟL�FiF�NӃW�TXҧ�QJKLrQ�FӭX�JKL�QKұQ�ÿѭӧF�ӣ�
PӝW�Vӕ�NKX�UӯQJ�QKLӋW�ÿӟL�WUrQ�FҥQ�YӟL�F�QJ�SKѭѫQJ�SKiS�QJKLrQ�FӭX�>��@�

+uQK��� 9ӏ�WUt�NKX�YӵF�QJKLrQ�FӭX

1JRjL� FiF� VLQK� FҧQK� UӯQJ� WUӗQJ� �FKӫ� \ӃX� Oj�ĈѭӟF� � 5KL]RSKRUD� DSLFXODWD���
NKRҧQJ�������KD��FzQ�Fy�UҩW�QKLӅX�FiF�VLQK�FҧQK�UӯQJ�Wӵ�QKLrQ��%ҫQ�FKXD� � 0ҩP��
0ҩP� � &Kj� Oj� � *}�ELӇQ��0ҩP�WUҳQJ� � %ҫQ�WUҳQJ��'j� � *Li��&Kj� Oj��5iQJ��5iQJ� �
&Kj�Oj�� 7kP�PӝF�QDP�� /ӭF��'ӯD�QѭӟF��/iF�QѭӟF�� &yF�NqQ�� Ð�U{�����YӟL�GLӋQ�WtFK�
NKRҧQJ�������KD��Ĉk\�Oj�QKӳQJ�TXҫQ�[m�WKӵF�YұW�PӑF�WLrQ�SKRQJ��ÿD�Vӕ�SKkQ�Eӕ�ӣ�
Y�QJ�FӱD�V{QJ��YHQ�ELӇQ�QrQ�Oj�QKӳQJ�ÿӕL�WѭӧQJ�FKӏX�ҧQK�KѭӣQJ�WUѭӟF�WLrQ�GR�ELӃQ�
ÿәL�NKt�KұX��%Ĉ.+�� &iF�ÿӕL�WѭӧQJ�WKӵF�YұW�ÿѭӧF�Vӱ�GөQJ�WURQJ�QJKLrQ�FӭX�Oj�Fk\�

͗�N�ƚŝġƵ�ĐŚƵҦŶ
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WUѭӣQJ�WKjQK�Fy�QJXӗQ�JӕF�Wӵ�QKLrQ�FӫD�FiF�ORjL�'j�TXiQK��&��]LSSHOLDQD���*Li��(��
DJDOORFKD���0ҩP�ÿHQ� �$�RIILFLQDOLV������{� WLrX� FKXҭQ�NtFK� WKѭӟF��� P [����P�ÿm�
ÿѭӧF�WKLӃW�OұS�ÿӇ�WLӃQ�KjQK�QJKLrQ�FӭX��9ӏ�WUt�FiF�{�WLrX�FKXҭQ�ÿѭӧF�FKӑQ�QJүX�QKLrQ�
WURQJ�NKX�YӵF�QJKLrQ�FӭX��

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX

�������3KpS�ÿR�FiF�WK{QJ�V͙�WUDR�ÿ͝L�NKt

1ăQJ� VXҩW� ÿӗQJ�KyD�&2� UzQJ�TXD� Oi�$Q� �PPRO�&2� P��V����FӫD���ÿӕL� WѭӧQJ�
WKӵF�YұW�WURQJ�QJKLrQ�FӭX�Qj\�ÿѭӧF�ÿR�EҵQJ�+Ӌ�WKӕQJ�TXDQJ�KӧS�GL�ÿӝQJ�/,������
�/L�&RU��/LQFROQ��+RD�.Ǥ���1JRjL�KӋ�WKӕQJ�Qj\��PӝW�QJXӗQ�ViQJ�QKkQ�WҥR�ÿm�ÿѭӧF�
Vӱ�GөQJ� WURQJ�TXi� WUuQK�QJKLrQ�FӭX� �/,����������/L�&RU��/LQFROQ��+RD�.Ǥ��� WK{QJ�
TXD� FѭӡQJ� ÿӝ� EӭF� [ҥ� FKLӃX� WUӵF� WLӃS� OrQ� EӅ� PһW� Oi WKt� QJKLӋP� WKLӃW� Eӏ� JL~S� QKj�
QJKLrQ�FӭX�NLӇP�VRiW�FѭӡQJ�ÿӝ�TXDQJ�KӧS�Yj�QKLӋW�ÿӝ�EXӗQJ�Oi�Wӯ�ÿy�WKLӃW�OұS�FiF�
WKt�QJKLӋP�QKҵP�KҥQ�FKӃ�WӕL�ÿD�Vӵ�ҧQK�KѭӣQJ�FӫD�P{L�WUѭӡQJ�WKӵF�ÿӏD��Ĉӝ�FKtQK�[iF�
FӫD�FiF�SKpS�ÿR�QӗQJ�ÿӝ�&2� WUrQ�����ȝPRO�PRO�� FӫD�KӋ�WKӕQJ�QҵP�WURQJ�NKRҧQJ�
����Ĉӝ�FKtQK�[iF�FӫD�SKpS�ÿR�QKLӋW�ÿӝ�GDR�ÿӝQJ�WURQJ�NKRҧQJ�������&��Ĉӝ�FKtQK�
[iF�FӫD�FҧP�ELӃQ�EӭF�[ҥ�TXDQJ�KӧS��3$5��WURQJ�EXӗQJ�Oi�FӫD�KӋ�WKӕQJ�NK{QJ�YѭӧW�
QJѭӥQJ������

ĈӇ�ÿiQK�JLi�Vӵ�ELӃQ�ÿӝQJ�FӫD�$Q�WKHR�FiF�ELӃQ�P{L�WUѭӡQJ�PӝW�FiFK�FKtQK [iF��
ÿLӅX�TXDQ�WUӑQJ�Oj�SKҧL�ÿR�TXDQJ�KӧS�WUrQ�WRjQ�Eӝ�PһW�FҳW�GӑF�FӫD�WiQ�Fk\��Yu�FiF�
QKiQK�WUrQ�Yj�GѭӟL�Fy�FiF�ÿһF�ÿLӇP�NKiF�QKDX��WLӃS�[~F�YӟL�FiF�ÿӝ�GӕF�P{L�WUѭӡQJ�
NKiF�QKDX�Yj�Fy�WKӇ�SKҧQ�ӭQJ�NKiF�QKDX�YӟL�QKLӋW�ÿӝ��'R�WtQK�SKӭF�WҥS�Yj�NK{QJ�әQ�
ÿӏQK�FӫD�QӅQ�ÿҩW�510�Jk\�NKy�NKăQ�FKR�YLӋF�[k\�GӵQJ�FiF�WKiS�ÿR�GL�ÿӝQJ�ÿӇ�WLӃS�
FұQ�FiF�QKyP�Oi�GӑF�WKHR�FKLӅX�FDR�FӫD�WiQ�Fk\��FiF�SKpS�ÿR�NKҧR�ViW Vӵ�SKө�WKXӝF�
FӫD�FѭӡQJ�ÿӝ�TXDQJ�KӧS�YjR�3$5�Yj�QKLӋW�ÿӝ�P{L�WUѭӡQJ�ÿѭӧF�WKӵF�KLӋQ�WUrQ�FiF�
FjQK� FҳW� GjL� ������ FP ÿѭӧF� FKӑQ� Wӯ� �� NKX� YӵF� FӫD� WiQ� Fk\� EDR� JӗP�ĈӍQK� QJӑQ�
�Ĉ1���*LӳD�WiQ��*7� Yj�'ѭӟL�WiQ��'7���3KѭѫQJ�SKiS�FҳW�FjQK�ÿҧP�EҧR�ÿӝ�GүQ�WKXӹ�
OӵF�FӫD�WKkQ�Fk\�ÿѭӧF�WLӃQ�KjQK�WKHR�KѭӟQJ�GүQ�FӫD�3HWHU�-��0HOFKHU�Yj�FV� �������
>��@��4Xi�WUuQK�FҳW�Oҩ\�PүX�ÿR�ÿѭӧF�WKӵF�KLӋQ�EҵQJ�FiFK�FҳW�Eӓ�PүX�GѭӟL�QѭӟF�ÿӇ�
QJăQ�NK{QJ�NKt�Eӏ�K~W�YjR�[\OHP��ĈӕL�YӟL�FiF�Fk\�Fy�NtFK� WKѭӟF� OӟQ�KRһF� Oi�ÿӍQK�
QJӑQ�ӣ�FiFK�[D�PһW�ÿҩW�FK~QJ�W{L�WLӃQ�KjQK�WKӵF�KLӋQ�YӃW�FҳW�ÿҫX�WLrQ�[D�QѫL�PXӕQ�
WKӵF�Vӵ� Oҩ\�PүX��VDX�ÿy�Fy� WKӇ� WKX�KRҥFK�SKҫQ�TXDQ� WkP�GѭӟL�QѭӟF��ĈҫX�FҳW�SKҧL�
ÿѭӧF�JLӳ�ѭӟW�FKR�ÿӃQ�NKL�ÿR��FiF�Oi�ÿR�ÿѭӧF�FKH�SKӫ�QKҵP�WUiQK�WKRiW�KѫL�QѭӟF�

&iF�PүX�Oi FӫD�&��]LSSHOLDQD��(��DJDOORFKD� $��RIILFLQDOLV WUѭӣQJ�WKjQK��NK{QJ�
Fy�NKLӃP�NKX\ӃW��QҵP�ӣ�YzQJ�Oi�WKӭ���FӫD�FKӗL�Oi�WKX�WKұS�Wӯ�FiF�{�WLrX�FKXҭQ ÿѭӧF�
Vӱ�GөQJ� OjP�ÿӕL� WѭӧQJ�ÿR�QăQJ� VXҩW� TXDQJ�KӧS� WUӵF� WLӃS��&iF� Oi�PүX� VDX�NKL� OӵD�
FKӑQ�ÿѭӧF�ÿһW�YjR�EXӗQJ�Oi�FӫD�+Ӌ�WKӕQJ�/L������Fy�NKҭX�ÿӝ��[��FP��&iF�SKpS�ÿR�
NKҧR�ViW Vӵ�SKө�WKXӝF�FӫD�FѭӡQJ�ÿӝ�TXDQJ�KӧS�YjR�3$5 WURQJ�NKRҧQJ�EӭF�[ҥ�Wӯ���
ÿӃQ������PPRO�SKRWRQ�P�� V���FKLD� WKjQK�FiF�NKRҧQJ�QKӓ�YӟL�JLmQ�FiFK�����PPRO�
SKRWRQ�P�� V����&iF�WK{QJ�Vӕ�VDX�ÿѭӧF�GX\�WUu�WURQJ�EXӗQJ�ÿR�FӫD�WKLӃW�Eӏ�/,�������
QKLӋW�ÿӝ�FӫD�NK{QJ�NKt�WURQJ�EXӗQJ�Oi�Oj����&��ÿӝ�ҭP�Oj������QӗQJ�ÿӝ�NKt�&2� FӫD�
NK{QJ�NKt�WKDP�FKLӃX�ÿѭӧF�JLӳ�әQ�ÿӏQK�ӣ�PӭF������PRO�PRO·ï��&iF�SKpS�ÿR�NKҧR�
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ViW Vӵ�SKө�WKXӝF�FӫD�FѭӡQJ�ÿӝ�TXDQJ�KӧS�YjR�QKLӋW�ÿӝ�NK{QJ�NKt YӟL�EӭF�[ҥ�TXDQJ�
KӧS�O~F�Qj\�ÿѭӧF�Fӕ�ÿӏQK�ӣ�PӭF�����PPRO�SKRWRQ�P�� V���Yj�QӗQJ�ÿӝ�&2� Fӕ�ÿӏQK�ӣ�
PӭF������PRO�PRO·ï��FKLD�NKRҧQJ�QKLӋW�ÿӝ�TXDQ�ViW� Wӯ�������&�WKjQK�FiF�NKRҧQJ�
QKӓ�YӟL�JLmQ�FiFK���&�

&iF�SKpS�ÿR�Vӵ�ELӃQ�ÿӝQJ�FӫD�$Q�ÿѭӧF�WLӃQ�KjQK���OҫQ�WURQJ�NKRҧQJ�WKӡL�JLDQ�Wӯ�
WKiQJ���ÿӃQ�WKiQJ���QăP�������0ӛL�OҫQ�ÿR�NpR�GjL�Fҧ�QJj\�OҫQ�OѭӧW�WUrQ���ÿӕL�WѭӧQJ�
WKӵF�YұW��Vӕ�SKpS�ÿR�Fy�WKӇ�WKD\�ÿәL�GR�ELӃQ�ÿӝQJ�YӅ�WKӡL�WLӃW��0ӛL�SKpS�ÿR�KRjQ�WKjQK�
WURQJ�YzQJ�QăP�SK~W�Yj�WUXQJ�EuQK�WKX�ÿѭӧF�KDL�PѭѫL�EҧQ�JKL�WURQJ�PӛL�OҫQ�ÿR��1ăQJ�
VXҩW�TXDQJ�KӧS�ӭQJ�YӟL�PӛL�QJKLӋP�WKӭF�ULrQJ�Oҿ�ÿѭӧF�ÿR�WUrQ�����Oi�NKiF�QKDX��&iF�
JLi�WUӏ�ÿѭӧF�WtQK�WUXQJ�EuQK��FiF�KjP�WѭѫQJ�TXDQ�ÿѭӧF�NKҧR�ViW�Yj�[k\�GӵQJ�Wӯ�FiF�JLi�
WUӏ�WKӵF�QJKLӋP�

�������0{�KuQK�WRiQ�K͕F�FͯD�FiF�SK̫Q�ͱQJ�TXDQJ�KͫS�YͣL�V͹�EL͇Q�ÿ͡QJ�FͯD�
FiF�\͇X�W͙�P{L�WU˱ͥQJ

'ӵD� YjR� P{� KuQK� TXDQJ� KӧS� )DUTXKDU� YRQ� &DHPPHUHU� � %HUU\� �)Y&%��
WKѭӡQJ�ÿѭӧF�Vӱ�GөQJ�ÿӇ�P{�KuQK�KyD�WiF�ÿӝQJ�P{L�WUѭӡQJ�ÿӃQ�QăQJ�VXҩW�TXDQJ�KӧS�
WKӵF�YұW�>��@�Yj�P{�KuQK�ÿӝQJ�KӑF�HQ]\PH�0LFKDHOLV�� 0HQWHQ�>��@�P{�Wҧ�WRiQ�KӑF�
FiF�ÿѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ�FӫD�QăQJ�VXҩW�TXDQJ�KӧS�ÿѭӧF�ELӇX�GLӉQ�GѭӟL�
GҥQJ�PӝW�P{�KuQK�K\SHUERO�FKӳ�QKұW��KuQK����Fy�SKѭѫQJ�WUuQK�QKѭ�VDX�

௠௔௫āܣ ௡ܣ ܳ ��ܳ ���ெܭ� ܴௗ ���

7URQJ� ÿy� �ȝPRO�௡ܣ P
��V���� Oj� QăQJ� VXҩW�

TXDQJ� KӧS� WKXҫQ�� ௠௔௫ܣ �ȝPRO� P��V���� Oj�
QăQJ� VXҩW� TXDQJ� KӧS� WӕL� ÿD� WҥL� ÿLӇP� EmR�
KzD� iQK� ViQJ� ܳ�ȝPRO� SKRWRQ� P��V���� EӭF�
[ҥ�KRҥW�ÿӝQJ�TXDQJ�KӧS��ܴௗ �ȝPRO�P��V����
Oj� OѭӧQJ &2� VLQK� UD� Wӯ TXi� WUuQK� K{� KҩS�
FӫD� Oi� WҥL ܳ  ��� �K{�KҩS� WӕL��ெܭ� Oj�FѭӡQJ�
ÿӝ� iQK� ViQJ� TXDQJ� KӧS� WҥL� ÿy� QăQJ� VXҩW�
TXDQJ�KӧS�EҵQJ�PӝW�QӱD�PӭF�FӵF�ÿҥLܣ�௡  �
òܣ�௠௔௫ �KuQK�����FiF�JLi�WUӏ�FӫDܭ�ெ WKѭӡQJ�
ÿѭӧF� FiF� QKj� QJKLrQ� FӭX� Vӱ� GөQJ� NKL� VR�
ViQK�FiF ÿһF�ÿLӇP�VLQK�Oê�FӫD�WKӵF�YұW��

ĈLӇP� E�� ViQJ� �/&3�� ÿѭӧF� [iF� ÿӏQK� WKHR�
QJKLrQ�FӭX�*DUGLQHU�Yj�.UDXVV��������>��@�ܴௗ��ெܴௗܭ� �3&/� � ����������������������௠௔௫ܣ

ĈӇ� OjP� U}� [X� WKӃ� ELӃQ� ÿӝQJ� FӫD QăQJ� VXҩW� TXDQJ� KӧS� WKXҫQ� WKHR� QKLӋW� ÿӝ
EXӗQJ�Oi� /HDI�FKDPEHU��7OF���WUXQJ�EuQK�Gӳ OLӋX�ÿR�WKӵF�QJKLӋP�SKҧQ�ӭQJ�QKLӋW�ÿӝ
FӫD�TXi�WUuQK�ÿӗQJ�KyD�UzQJ ÿѭӧF�ÿһW� WUrQ�PӝW�P{�KuQK�ÿѭӡQJ�FRQJ�SDUDERO�ÿѭӧF�
[k\�GӵQJ�WKHR�SKѭѫQJ�WUuQK�ÿD�WKӭF�EұF�KDL��$Q�7OF�� �െ ܽ 7OF

� ��ܾ 7OF െ F� ����������

7URQJ� ÿy��$Q�7OF� �ȝPRO�P��V���� Oj� QăQJ� VXҩW� TXDQJ� KӧS� WKXҫQ� WKHR� QKLӋW� ÿӝ
EXӗQJ�Oi� 7OF���&��Oj�QKLӋW�ÿӝ EXӗQJ�Oi��D�E�F�Oj�FiF�WKDP�Vӕ�

+uQK��� ĈѭӡQJ�FRQJ�EmR�KzD�iQK�
ViQJ�WKӇ KLӋQ�SKҧQ�ӭQJ�FӫD�QăQJ�VXҩW�

TXDQJ�KӧS�ÿӕL�YӟL�3$5

sƶŶŐ�ďĆŽ�ŚŽă

�ŵĂǆ

�ŝҳŵ�ďĆŽ�ŚŽă�ĄŶŚ�ƐĄŶŐ

�ŝҳŵ�ďƶ�ƐĄŶŐ�;>�WͿ߁�

ܴௗ

Ъ�ŵĂǆ

<D
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���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1

�����ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ

ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ�[k\�GӵQJ�Wӯ�WUXQJ�EuQK�FӫD�FiF�JLi�WUӏ�ÿR�WKӵF�
QJKLӋP�ӣ�Fҧ�ED�QKyP�Oi�WUrQ���ÿӕL�WѭӧQJ�WKӵF�YұW�'j�TXiQK��*Li�Yj�0ҩP�ÿHQ�ÿѭӧF�
WKӇ�KLӋQ�WURQJ�KuQK���

+uQK��� ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ�FӫD�WKHR VXҩW�TXDQJ�KӧS �$Q��Yj�3$5�WKX�
ÿѭӧF�ӣ�FiF�SKҫQ�Ĉ1 �ÿѭӡQJ�QpW�OLӅQ���*7 �ÿѭӡQJ�QpW�ÿӭW��Yj�'7 �ÿѭӡQJ�QpW�FKҩP��
FӫD�WiQ�Oi�'j�TXiQK �&� ]LSSHOLDQD� �KuQK��D���*Li �(� DJDOORFKD� �KuQK��E���0ҩP�
ÿHQ �$� RIILFLQDOLV� �KuQK��F���7UөF�WXQJ�ELӇX�WKӏ�FѭӡQJ�ÿӝ�TXDQJ�KӧS����PROP·ðV·ï���

WUөF�KRjQK�ELӇX�WKӏ�FѭӡQJ�ÿӝ�FӫD�3$5���PRO�SKRWRQ�P·ðV·ï

+uQK��D FKR�WKҩ\�Vӵ�WKD\�ÿәL�FӫD�QăQJ�VXҩW�TXDQJ�KӧS��$Q��FӫD�&��]LSSHOLDQD
OLrQ�TXDQ�ÿӃQ�FѭӡQJ�ÿӝ�iQK�ViQJ�ÿѭӧF�ÿR�ӣ�QKLӋW�ÿӝ�Oi����&��3KҧQ�ӭQJ�$Q FӫD�'j�
TXiQK�YӟL�iQK�ViQJ�Oj�NKiF�QKDX�WKHR�WӯQJ�NKX�YӵF�FӫD�WiQ�Fk\��1ăQJ�VXҩW�TXDQJ�
KӧS�WӕL�ÿD��$PD[��ELӃQ�ÿӝQJ�Wӯ�ÿӍQK�QJӑQ�[XӕQJ�NKX�YӵF�GѭӟL�WiQ�QKѭ�VDX������������
Yj�����PPRO�P��V���OҫQ�OѭӧW�WKHR�WKӭ�Wӵ�ӣ�ÿӍQK�QJӑQ��JLӳD�Yj�GѭӟL�FӫD�WiQ��EҧQJ�����
ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ�ӣ�Fҧ�ED�QKyP�Oi�FKR�WKҩ\�QăQJ�VXҩW�TXDQJ�KӧS�UzQJ�
Yj�EӭF�[ҥ�TXDQJ�KӧS�3$5�ӣ�Fk\�'j�TXiQK�WKӇ�KLӋQ�PӕL�TXDQ�KӋ�WX\ӃQ�WtQK�ӣ�PӭF�
EӭF�[ҥ�GѭӟL������PPRO�SKRWRQ�P��V����1KyP�Oi�*LӳD� WiQ� WKӇ�KLӋQ�QăQJ� OӵF�TXDQJ�
KӧS�PҥQK�PӁ�QKҩW�ӣ�JLDL�ÿRҥQ�ÿҫX�NKL�QăQJ�VXҩW�TXDQJ�KӧS�JLD�WăQJ�WX\ӃQ�WtQK�WKHR�
FѭӡQJ� ÿӝ� iQK� ViQJ�� VDX� NKL� 3$5� YѭӧW� JLi� WUӏ� ���� PPRO� SKRWRQ�P��V�� QăQJ� VXҩW�
TXDQJ�KӧS�FӫD�QKyP� Oi�ĈӍQK�QJӑQ�YѭӧW� OrQ�GүQ�ÿҫX��YѭӧW�TXD�JLi� WUӏ�$PD[ ÿL�YjR�
Y�QJ�EmR�KRj $Q FӫD���QKyP�Oi�JLҧP�ÿӅX�WKHR�FKLӅX�FDR�WiQ��9�QJ�EmR�KRj�FӫD���
QKyP�Oi�Wӯ�����������PPRO�SKRWRQ�P��V���Yj�FiF�ÿLӇP�E��ViQJ��/&3��Fy�JLi�WUӏ�QKӓ�
ӣ�Fҧ���QKyP�Oi�FKR� WKҩ\�'j�TXiQK� Oj�Fk\�ѭD�ViQJ�PҥQK�QKҩW� WURQJ���ÿӕL� WѭӧQJ�ӣ�
QJKLrQ�FӭX�Qj\��WKӇ�KLӋQ�TXD�QăQJ�VXҩW�TXDQJ�KӧS�'j�TXiQK�PҥQK�PӁ�QKҩW�WҥL�FiF�
FѭӡQJ�ÿӝ�EӭF�[ҥ�TXDQJ�KӧS�FDR�

+uQK��E FKR�WKҩ\�Vӵ�WKD\�ÿәL�FӫD�QăQJ�VXҩW�TXDQJ�KӧS�ORjL�(��DJDOORFKD OLrQ�
TXDQ�ÿӃQ�FѭӡQJ�ÿӝ�iQK�ViQJ�ÿѭӧF�ÿR�ӣ�QKLӋW�ÿӝ�Oi����&��3KҧQ�ӭQJ�FӫD�$Q FӫD�Fk\�
*Li�YӟL�iQK�ViQJ�Oj�NKi�WѭѫQJ�ÿӗQJ�WKHR�WӯQJ�NKX�YӵF�FӫD�WiQ�Fk\��1ăQJ�VXҩW�TXDQJ�
KӧS�WӕL�ÿD��$PD[��ELӃQ�ÿӝQJ�Wӯ�ÿӍQK�QJӑQ�[XӕQJ�NKX�YӵF�GѭӟL�WiQ�QKѭ�VDX�����������
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Yj�����PPRO�P��V���OҫQ�OѭӧW�WKHR�WKӭ�Wӵ�ӣ�ÿӍQK�QJӑQ��JLӳD�Yj�GѭӟL�FӫD�WiQ��EҧQJ����
ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ�ӣ�Fҧ�ED�QKyP�Oi�FKR�WKҩ\�QăQJ�VXҩW�TXDQJ�KӧS�UzQJ�
Yj�EӭF�[ҥ�TXDQJ�KӧS�3$5�ӣ�Fk\�*Li�WKӇ�KLӋQ�PӕL�TXDQ�KӋ�WX\ӃQ�WtQK�ӣ�PӭF�EӭF�[ҥ�
GѭӟL�����PPRO�SKRWRQ�P��V����1KyP� Oi�ӣ�JLӳD� WKӇ�KLӋQ�QăQJ� OӵF�TXDQJ�KӧS�PҥQK�
QKҩW�FKR�WRjQ�GҧL�EӭF�[ҥ�TXDQJ�KӧS��1KyP�Oi�ӣ�ÿӍQK�WKӇ�KLӋQ�QăQJ�OӵF�TXDQJ�KӧS�
\ӃX�QKҩW�WUrQ�KҫX�KӃW�GҧL�EӭF�[ҥ�TXDQJ�KӧS�NӃW�KӧS�YӟL�KLӋX�VXҩW�TXDQJ�KӧS�WKҩS�WKӇ�
KLӋQ�ӣ�ÿӝ�GӕF� FӫD�ÿѭӡQJ� FRQJ�SKҧQ�ӭQJ�iQK� ViQJ�ӣ� Fҧ�ED�QKyP� Oi� FKR� WKҩ\�*Li�
WKXӝF�QKyP�WKӵF�YұW�ѭD�EyQJ�KѫQ���ORjL�FzQ�OҥL�WURQJ�QJKLrQ�FӭX�

%ҧQJ��� ĈһF�ÿLӇP�TXDQJ�KӧS�FӫD�'j�TXiQK� *Li��0ҩP�ÿHQ�WKHR�QKyP�Oi�

/
Rj
L

1KyP�Oi $PD[ 3$5EmR�KRj ܴௗ ܲܥܮ Q 5�

&
��]
LS
SH
OL
DQ
D Ĉ1 �����r ��� ��������� � ���r ��� ���r � ��� ����

*7 ���r ��� ��������� � ���r ��� ���r � ��� ����

'7 ����r ��� ��������� �����r ��� ���r � ��� ����

(
��D
JD
OO
RF
KD Ĉ1 ����r ��� ����� ���� � ���r ��� ���r � ��� ����

*7 ����r ��� ����� ���� � ���r ��� ���r � ��� ����

'7 ����r ��� ����� ���� �����r ��� ���r � ��� ����

$
��R
II
LF
LQ
DO
LV Ĉ1 �����r ��� ����� ���� � ���r ��� ���r � ��� ����

*7 ����r ��� ����� ���� � ���r ��� ���r � ��� ����

'7 ����r ��� ����� ���� �����r ��� ���r � ��� ����

*KL�FK~� *Li�WU͓�W˱˯QJ�TXDQ�5� ÿ͙L�YͣL�FiF�ÿ˱ͥQJ�FRQJ��Q�V͙�P̳X�ÿR�

+uQK��F FKӍ� UD�Vӵ�ELӃQ� WKLrQ�FӫD�QăQJ�VXҩW�TXDQJ�KӧS� ORjL�$��RIILFLQDOLV OLrQ�
TXDQ�ÿӃQ�FѭӡQJ�ÿӝ�iQK�ViQJ�ÿѭӧF�ÿR�ӣ�QKLӋW�ÿӝ�Oi����&��1ăQJ�VXҩW�TXDQJ�KӧS�WӕL�ÿD�
FӫD�Fk\�0ҩP�ÿHQ��$PD[��ELӃQ�ÿӝQJ�Wӯ�ÿӍQK�QJӑQ�[XӕQJ�NKX�YӵF�GѭӟL�WiQ�QKѭ�VDX��
����������Yj�����PPRO�P��V���OҫQ�OѭӧW�WKHR�WKӭ�Wӵ�ӣ�ÿӍQK�QJӑQ��JLӳD�Yj�GѭӟL�FӫD�WiQ�
�EҧQJ�����ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�iQK�ViQJ�ӣ�Fҧ�ED�QKyP�Oi�FKR�WKҩ\�QăQJ�VXҩW�TXDQJ�
KӧS�UzQJ�Yj�EӭF�[ҥ�TXDQJ�KӧS�3$5�ӣ�Fk\�0ҩP�ÿHQ�WKӇ�KLӋQ�PӕL�TXDQ�KӋ�WX\ӃQ�WtQK�
ӣ�PӭF�EӭF�[ҥ�GѭӟL�����PPRO�SKRWRQ�P��V����Ӣ�ÿLӅX�NLӋQ�QKLӋW�ÿӝ�Oi����&��SKҧQ�ӭQJ�
FӫD�$Q YӟL�iQK�ViQJ�JLҧP�GҫQ� WKHR�FDR�ÿӝ�FӫD� WiQ�YӟL�ELrQ�ÿӝ�JLDR�ÿӝQJ�QKӓ�FKR�
WKҩ\�Fy�Vӵ�WѭѫQJ�ÿӗQJ�FDR�WUrQ���NKX�YӵF�FӫD�WiQ�Fk\�ÿһF�ELӋW�WU�QJ�NKӟS�ӣ�PӭF�EӭF�
[ҥ�GѭӟL�����PPRO�SKRWRQ�P��V����9�QJ�EmR�KRj�FӫD��� QKyP� Oi� Wӯ����������PPRO�
SKRWRQ�P�� V���FiF�ÿLӇP�E��ViQJ�Fy�JLi� WUӏ�QKӓ�ӣ�Fҧ���QKyP�Oi�FKR� WKҩ\�0ҩP�ÿHQ�
WKXӝF�QKyP�WKӵF�YұW�ѭD�QҳQJ�WUXQJ�EuQK�WURQJ���ORjL�ÿѭӧF�QJKLrQ�FӭX�
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.ӃW�TXҧ�FKR�WKҩ\��ÿLӇP�EmR�KzD�iQK�ViQJ�FӫD�WҩW�Fҧ�FiF�QJKLӋP�WKӭF�WKѭӡQJ�
TXDQK�PӭF 3$5�NKRҧQJ������PPRO�SKRWRQ�P��V����*Li� WUӏ�Qj\�FDR�KѫQ�ӣ� ORjL�Fk\�
QJұS�PһQ�9ҽW�ÿHQ��%UXJXLHUD�VH[DQJXOD� WURQJ�QJKLrQ�FӭX�FӫD�.UDXVV�Yj�$OOHQ�QăP�
�����>��@�Yj�WѭѫQJ�Wӵ�YӟL�ORjL�0ҩP�әL��$YLFHQQLD�PDULQD� WURQJ�EiR�FiR�FӫD�%DOO�Yj�
&ULWFKOH\��������FKӍ�UD�NKҧ�QăQJ�ÿӗQJ�KyD�FӫD�0ҩP�әL�EmR�KzD�ӣ�FѭӡQJ�ÿӝ�iQK�ViQJ�
3$5�NKRҧQJ������PPRO�SKRWRQ�P��V���NKL�Oi�WURQJ�ÿLӅX�NLӋQ�EyQJ�UkP�Yj�EӭF�[ҥ�PһW�
WUӡL�FDR�>��@��&y�WKӇ�JLҧ�ÿӏQK�UҵQJ�Oi�&��]LSSHOLDQD��(��DJDOORFKD��$��RIILFLQDOLV ÿӅX
ѭD�QҳQJ�KѫQ�VR�YӟL� Oi�FӫD�%�VH[DQJXOD��3KiW�KLӋQ�Qj\�FKӭQJ� WKӵF�QJKLrQ�FӭX�FӫD�
.LWDR�Yj FV�� ��������FKӍ� UD�UҵQJ�WURQJ�F�QJ�PӝW�NK{QJ�JLDQ�SKkQ�Eӕ��FiF�ORjL� WKӵF�
YұW� Kӑ� ĈѭӟF� ѭD� WKtFK� FiF� NKX� YӵF� Fy� QKLӅX� iQK� ViQJ� PһW� WUӡL� KѫQ� 9ҽW� ÿHQ� �%��
VH[DQJXOD��>��@�

�����6ӵ�SKө�WKXӝF�FӫD�FѭӡQJ�ÿӝ�TXDQJ�KӧS�YjR�QKLӋW�ÿӝ

+uQK���FKR� WKҩ\�Vӵ�SKө� WKXӝF�YjR�QKLӋW�ÿӝ�7� ��&��FӫD�QăQJ�VXҩW�TXDQJ�KӧS�
WKXӝF���QKyP�Oi�WUrQ���ÿӕL�WѭӧQJ�WKӵF�YұW�'j�TXiQK��*Li��0ҩP�ÿHQ WKX�ÿѭӧF�Wӯ�FiF�
SKpS�ÿR�WKӵF�QJKLӋP��ĈӇ�OjP�U}�[X�WKӃ�ELӃQ�ÿәL��Gӳ�OLӋX�ÿѭӧF�ÿһW�WUrQ�PӝW�ÿѭӡQJ�
FRQJ�[X�WKӃ�� ÿѭӡQJ�FRQJ�JҫQ�ÿ~QJ�FӫD�TXi�WUuQK�ÿiS�ӭQJ�QKLӋW�WURQJ�TXDQJ�KӧS�FӫD�
�� QKyP� Oi�ӭQJ�YӟL� �� ORjL� WKӵF� YұW� WURQJ�QJKLrQ� FӭX�ÿѭӧF�[k\� GӵQJ� WKHR� SKѭѫQJ�
WUuQK�ÿD�WKӭF�EұF�KDL� $RSW Oj�QăQJ�VXҩW�TXDQJ�KӧS�WӕL�ѭX�WҥL 7RSW Oj�QKLӋW�ÿӝ�TXDQJ�
KӧS�WӕL�ѭX�

+uQK��D WyP�WҳW�SKҧQ�ӭQJ�QKLӋW�ÿӝ�FӫD�TXi�WUuQK�ÿӗQJ�KyD�UzQJ�WҥL�ÿLӇP�EmR�
KRj�iQK�ViQJ�FӫD�Fk\�'j�TXiQK��&��]LSSHOLDQD� YӟL�EӭF�[ҥ�TXDQJ�KӧS�O~F�Qj\�ÿѭӧF�
Fӕ�ÿӏQK�ӣ�PӭF�����PPRO�SKRWRQ�P�� V�� Yj�QӗQJ�ÿӝ�&2� Fӕ�ÿӏQK�ӣ�PӭF���� �PRO�
PRO·ï FKLD�NKRҧQJ�QKLӋW�ÿӝ�TXDQ�ViW�Wӯ�������&�WKjQK�FiF�NKRҧQJ�QKӓ�YӟL�JLmQ�FiFK�
��&��$RSW FӫD�QKyP�Oi�ĈӍQK�QJӑQ�OӟQ�QKҩW�WURQJ���QKyP�Oi�ÿҥW�JLi�WUӏ�WUXQJ�EuQK�Oj�
�����PPRO�P�� V�� WҥL 7RSW Oj������&��QKyP�Oi�*LӳD�WiQ�Fy�$RSW ÿҥW�JLi�WUӏ�WUXQJ�EuQK�Oj�
����PPRO�P��V���WҥL 7RSW Oj������&��FXӕL�F�QJ�Oj�QKyP�Oi�GѭӟL� WiQ�Fy�$RSW ÿҥW�JLi�WUӏ�
WUXQJ�EuQK�Oj�����PPRO�P��V�� WҥL 7RSW FDR�KѫQ�QKyP�Oi�JLӳD�WiQ�Oj������&��6DX�NKL�ÿҥW�
QăQJ�VXҩW�TXDQJ�KӧS�FӵF�ÿҥL�ӣ�QKLӋW�ÿӝ�WӕL�ѭX��$Q Fy�[X�KѭӟQJ�JLҧP�GҫQ�NKL�QKLӋW�ÿӝ�
WLӃS� WөF� WăQJ� Yj� WѭѫQJ�ÿӗQJ�ӣ� Fҧ� �� QKyP� Oi��$Q QҵP� WURQJ�NKRҧQJ������ ÿӃQ� �����
PPRO�P�� V�� ӣ����ÿӃQ����&��1KӳQJ�QKLӋW�ÿӝ�Qj\�VӁ� Oj�PӝW�SKҥP�YL� WӕL�ѭX�FKR�$Q

WURQJ�Oi�'j�TXiQK��*Li�WUӏ�FӫD�$Q FӫD�QKyP�Oi�WҥL�ÿӍQK�ӣ������&������PPROP�� V����
FDR�KѫQ�KDL�OҫQ�VR�YӟL�GѭӟL����&������PPRO�P��V�����FKR�WKҩ\�UҵQJ�KLӋX�VXҩW�TXDQJ�
KӧS�FӫD�Oi�WKD\�ÿәL�PҥQK�WKHR�QKLӋW�ÿӝ�P{L�WUѭӡQJ�

+uQK��E WyP�WҳW�SKҧQ�ӭQJ�QKLӋW�ÿӝ�FӫD�TXi�WUuQK�ÿӗQJ�KyD�UzQJ�WҥL�ÿLӇP�EmR�
KRj�iQK�ViQJ�FӫD�Fk\�*Li��(��DJDOORFKD� YӟL�EӭF�[ҥ�TXDQJ�KӧS�O~F�Qj\�ÿѭӧF�Fӕ�ÿӏQK�
ӣ�PӭF�����PPRO�SKRWRQ�P�� V�� Yj�QӗQJ�ÿӝ�&2� Fӕ�ÿӏQK�ӣ�PӭF������PRO�PRO·ï�FKLD�
NKRҧQJ�QKLӋW�ÿӝ�TXDQ�ViW�Wӯ�������&�WKjQK�FiF�NKRҧQJ�QKӓ�YӟL�JLmQ�FiFK���&��$RSW

FӫD� QKyP� Oi�ĈӍQK�QJӑQ� OӟQ� QKҩW� WURQJ��� QKyP� Oi� QKѭQJ NK{QJ� Fy� Vӵ� FKrQK� OӋFK�
QKLӅX�ÿҥW�JLi�WUӏ�WUXQJ�EuQK�Oj�����PPRO�P��V�� WҥL 7RSW Oj������&��QKyP�Oi�*LӳD�WiQ�Fy�
$RSW ÿҥW�JLi�WUӏ�WUXQJ�EuQK�Oj�����PPRO�P��V�� WҥL 7RSW Oj������&��FXӕL�F�QJ�Oj�QKyP�Oi�
GѭӟL� WiQ�Fy�$RSW ÿҥW�JLi� WUӏ� WUXQJ�EuQK� Oj�����PPRO�P��V�� WҥL 7RSW WKҩS�QKҩW� WURQJ���
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QKyP� Oi� Oj� �����&�� 6DX� NKL�
ÿҥW� QăQJ� VXҩW� TXDQJ� KӧS� FӵF�
ÿҥL�ӣ�QKLӋW�ÿӝ�WӕL�ѭX��$Q Fy�[X�
KѭӟQJ� JLҧP�GҫQ�NKL� QKLӋW� ÿӝ�
WLӃS�WөF�WăQJ�Yj�ÿӗQJ�ÿӅX�ӣ���
QKyP� Oi� $Q QҵP� WURQJ�
NKRҧQJ�����ÿӃQ�����PPRO�P��

V�� ӣ� ��� ÿӃQ� ���&�� 1KLӋW� ÿӝ�
Qj\ Oj� WӕL� ѭX� FKR� $Q FӫD Oi�
*Li��*Li� WUӏ� FӫD�$Q FӫD�QKyP�
Oi�WҥL�ÿӍQK�ӣ������&������PPRO�
P��V����FDR�KѫQ�KDL�OҫQ�VR�YӟL�
GѭӟL����&������PPRO�P�� V�����
FKR�WKҩ\�UҵQJ�KLӋX�VXҩW�TXDQJ�
KӧS�FӫD�Oi�WKD\�ÿәL�PҥQK WKHR�
QKLӋW�ÿӝ�P{L�WUѭӡQJ�

+uQK� �F WyP� WҳW� SKҧQ�
ӭQJ� QKLӋW� ÿӝ� FӫD� TXi� WUuQK�
ÿӗQJ� KyD� UzQJ FӫD� Fk\�0ҩP�
ÿHQ� �$�� RIILFLQDOLV� WҥL� ÿLӇP�
EmR�KRj� iQK� ViQJ�YӟL� EӭF� [ҥ�
TXDQJ� KӧS� O~F� Qj\� ÿѭӧF� Fӕ�
ÿӏQK�ӣ�PӭF�����PPRO�SKRWRQ�
P�� V�� Yj� QӗQJ� ÿӝ� &2� Fӕ�
ÿӏQK� ӣ� PӭF� ���� �PRO� PRO·ï
FKLD�NKRҧQJ�QKLӋW�ÿӝ�TXDQ�ViW�
Wӯ�������&� WKjQK�FiF�NKRҧQJ�
QKӓ� YӟL� JLmQ� FiFK� ��&�� $RSW

FӫD� QKyP� Oi� ĈӍQK� QJӑQ� OӟQ�
QKҩW� WURQJ� �� QKyP� Oi� ÿҥW� JLi�
WUӏ�WUXQJ�EuQK�Oj������PPRO�P�

�V�� WҥL 7RSW Oj������&��QKyP�Oi�
*LӳD�WiQ�Fy�$RSW WKҩS�QKҩW�ÿҥW�
JLi�WUӏ� WUXQJ�EuQK�Oj�����PPRO�
P��V�� WҥL 7RSW Oj� �����&�� FXӕL�
F�QJ� Oj� QKyP� Oi�'ѭӟL� WiQ� Fy�
$RSW ÿҥW� JLi� WUӏ� WUXQJ� EuQK� Oj�
���� PPRO� P��V�� WҥL 7RSW FDR�
QKҩW� WURQJ� �� QKyP� Oi� Oj�
�����&��6DX�NKL�ÿҥW�QăQJ�VXҩW�
TXDQJ�KӧS�FӵF�ÿҥL�ӣ�QKLӋW�ÿӝ�
WӕL� ѭX��$Q Fy� [X� KѭӟQJ� JLҧP�
GҫQ�NKL�QKLӋW�ÿӝ�WLӃS�WөF�WăQJ�

+uQK��� ĈѭӡQJ�FRQJ�SKҧQ�ӭQJ�QKLӋW�ÿӝ FӫD�
QăQJ�VXҩW�TXDQJ�KӧS�� $Q��WKX�ÿѭӧF�ӣ FiF�SKҫQ�
Ĉ1��*7 Yj�'7 FӫD�WiQ�Oi�'j�TXiQK��KuQK��D���
*Li��KuQK��E���0ҩP�ÿHQ��KuQK��F���7UөF�WXQJ�
ELӇX�WKӏ FѭӡQJ�ÿӝ TXDQJ�KӧS����PROPၱðVၱï���
WUөF�KRjQK�ELӇX�WKӏ QKLӋW�ÿӝ TXDQJ�KӧS��R&�
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Yj�NK{QJ�ÿӗQJ�ÿӅX�ӣ���QKyP�Oi��WURQJ�NKL�QKyP�Oi�ĈӍQK�QJӑQ�Fy�[X�KѭӟQJ�tW�GDR
ÿӝQJ�QăQJ�VXҩW�TXDQJ�KӧS�QKyP�Oi�'ѭӟL�WiQ�Yj�*LӳD�WiQ�Fy�PӭF�JLҧP�PҥQK�KѫQ��
&y�WKӇ�Gӵ�ÿRiQ�ÿӕL�YӟL�Fk\�0ҩP�ÿHQ��$��RIILFLQDOLV��QKyP�Oi�ÿӍQK�QJӑQ�Fy�QăQJ�OӵF�
FKӏX�VWUHVV�QKLӋW�KRһF�QJăQ�FKһQ�PҩW�QѭӟF�WӕW�KѫQ���QKyP�Oi�FzQ�OҥL��1ӃX�JLҧ�WKLӃW�
Qj\�FKtQK�[iF�WKu�ORjL�WKӵF�YұW�Qj\�Fy�QăQJ�OӵF�FKӕQJ�FKӏX�WӕW�YӟL�FiF�ÿӧW�KҥQ�QKLӋW�
Yj�Vӵ�JLD�WăQJ�QKLӋW�ÿӝ�FӫD�%Ĉ.+�WRjQ�FҫX� $Q FӫD�QKyP�Oi�ĈӍQK�QJӑQ�QҵP�WURQJ�
NKRҧQJ���� ÿӃQ������PPRO�P��V���ӣ����ÿӃQ����&��1KӳQJ�QKLӋW�ÿӝ�Qj\�VӁ�Oj�PӝW�SKҥP�
YL�WӕL�ѭX�FKR�Oi�ĈӍQK�QJӑQ�0ҩP�ÿHQ��$��RIILFLQDOLV��WLӃQ�KjQK�KRҥW�ÿӝQJ�TXDQJ�KӧS�
KҩS�WKө�&2���Ӣ���QKyP�Oi�*LӳD�Yj�GѭӟL�WiQ�Fk\�0ҩP�ÿHQ�SKҥP�YL�QKLӋW�ÿӝ�WӕL�ѭX�
FKR�TXDQJ�KӧS�WKҩS�KѫQ�QKyP�Oi�ĈӍQK�QJӑQ��QҵP�WURQJ�NKRҧQJ��������&�YӟL�$Q QҵP�
WURQJ�NKRҧQJ�����ÿӃQ�����PPRO�P��V����*Li�WUӏ�FӫD�$Q FӫD�QKyP�Oi�ĈӍQK�QJӑQ�ӣ������
�&�������PPRO�P��V����FDR�KѫQ�JҩS�KDL�OҫQ�VR�YӟL�GѭӟL����&������PPRO�P��V�����NKҷQJ�
ÿӏQK� KLӋX� VXҩW� TXDQJ� KӧS� FӫD� Oi�0ҩP� ÿHQ� WKD\� ÿәL� SKҫQ� OӟQ� WKHR� QKLӋW� ÿӝ� P{L�
WUѭӡQJ�

.ӃW�TXҧ�FӫD�FiF�QJKLӋP�WKӭF�SKҧQ�ӭQJ�QKLӋW�ÿӝ�FӫD�QăQJ�VXҩW�TXDQJ�KӧS�WURQJ�
QJKLrQ�FӭX�Qj\�SK��KӧS�YӟL�FiF�EiR�FiR�FӫD�$QGUHZV�Yj�FV��� ��������%DOO�Yj�FV���
�������ÿӅX�FKӍ�UD�TXi�WUuQK�TXDQJ�KӧS�FӫD�WKӵF�YұW�QJұS�PһQ�UҩW�QKҥ\�FҧP�YӟL�QKLӋW�
ÿӝ�>������@��7KHR�TXDQ�ÿLӇP�YӅ�Vӵ�SKkQ�Eӕ�VLQK�WKiL�FӫD�WKӵF�YұW��FҫQ�SKҧL�[k\�GӵQJ�
ÿѭӡQJ�FRQJ�SKҧQ�ӭQJ�QKLӋW�ÿӝ�FӫD�TXDQJ�KӧS�>��@��Yj�TXD�ÿy�Fy� WKӇ�FҧL� WKLӋQ�ÿӝ�
FKtQK�[iF�FӫD�YLӋF�ѭӟF�WtQK�NKҧ�QăQJ�Fӕ�ÿӏQK�&2� FӫD�UӯQJ�QJұS�PһQ�>��@��

7KӵF�QJKLӋP�FzQ�FKR� WKҩ\�PӕL�TXDQ�KӋ�JLӳD�$RWS Yj�7OF ӣ�Fҧ��� ORjL� WKӵF�YұW�
QJұS�PһQ�JӗP�'j�TXiQK��*Li�Yj�0ҩP�ÿHQ�WURQJ�QJKLrQ�FӭX�Qj\�ÿӅX�ÿѭӧF�ELӇX�GLӉQ�
GѭӟL�GҥQJ�PӝW�ÿѭӡQJ�FRQJ�Fy�ÿӍQK�UӝQJ��.ӃW�OXұQ�Qj\�WѭѫQJ�Wӵ�YӟL�NӃW�TXҧ�ÿiQK�JLi�
ELӃQ�ÿӝQJ�QăQJ�VXҩW�ÿӗQJ�KyD�&2��FӫD�Oi�ĈѭӟF�ÿ{L��5KL]RSKRUD�DSLFXODWD�%OXPH� ÿm�
ÿѭӧF�FK~QJ� W{L�EiR�FiR� WUѭӟF�ÿk\�� FKR� WKҩ\ QKLӋW�ÿӝ� WӕL�ѭX�FKR�5��DSLFXODWD�SKiW�
WULӇQ�Wӯ������ÿӃQ������&�>��@��&iF�NӃW�TXҧ�WUrQ�NKiF�ELӋW�YӟL�EiR�FiR�FӫD�0RRUH�Yj�
FV���������UҵQJ�ӣ�KDL�ORjL�Fk\�QJұS�PһQ�ĈѭӟF�ÿӓ�Yj�ĈѭӟF�WUҳQJ�Fy�WӕF�ÿӝ�TXDQJ�KӧS�
WӕL�ÿD�WKX�ÿѭӧF�FKӍ�ӣ�TXDQK�PӝW�ÿLӇP�QKLӋW�ÿӝ�Oi�JҫQ�KRһF�WKҩS�KѫQ����&�>�@��.ӃW�
TXҧ�Qj\�WѭѫQJ�Wӵ�YӟL�QJKLrQ�FӭX�FӫD�2NLPRWR�Yj�FV� �������FKR�WKҩ\�ÿӍQK�UӝQJ�TXDQ�
KӋ� JLӳD�$Q Yj�7 ӣ�Fk\�ĈѭӟF�YzL� �5KL]RSKRUD� VW\ORVD��QҵP� WURQJ�NKRҧQJ�������&�
>��@��0ӝW�Vӕ�QJKLrQ�FӭX�NKiF�FǊQJ�FKӍ� UD�UҵQJ�7RSW FӫD�Oi�SKө�WKXӝF�UҩW�QKLӅX�YjR�
QKLӋW�ÿӝ�NKX�YӵF�VLQK�WUѭӣQJ�FӫD�FK~QJ�>������@��3KiW�KLӋQ�Qj\�FKR�WKҩ\�PӕL�TXDQ�
KӋ�JLӳD�QăQJ�VXҩW�TXDQJ�KӧS�FӵF�ÿҥL�Yj�QKLӋW�ÿӝ� Oi�Fy�NKRҧQJ�UӝQJ� WKӇ�KLӋQ� WLӅP�
QăQJ�GӏFK�FKX\ӇQ�$RWS QKҵP�WKtFK�QJKL�YӟL�%Ĉ.+�FӫD�Fk\���ÿӕL�WѭӧQJ�WKӵF�YұW�Qj\�
WҥL�KӋ�VLQK�WKiL�510�&ҫQ�*Lӡ�

1KLӋW�ÿӝ�ӣ�QKӳQJ�QѫL�Fy�EyQJ�UkP�VkX�WKҩS�KѫQ�VR�YӟL�QKӳQJ�QѫL�WLӃS�[~F�WUӵF�
WLӃS�YӟL�iQK�QҳQJ�PһW�WUӡL��*LҧP�QKLӋW�ÿӝ�WKѭӡQJ�OjP�JLҧP�WӕF�ÿӝ�WUDR�ÿәL�FKҩW�Yj�
Fy�WKӇ�KҥQ�FKӃ�Vӵ�WtFK�OXӻ�KXǤQK�TXDQJ�FӫD�FKҩW�GLӋS�OөF�ӣ�Oi�Wӯ�ÿy�OjP�VX\�JLҧP�
TXi�WUuQK�Fӕ�ÿӏQK�&2� FӫD�WKӵF�YұW�>��@��6ӵ�JLҧP�KXǤQK�TXDQJ�FӫD�FKҩW�GLӋS�OөF�NKL�
SKҧQ�ӭQJ�YӟL�QKLӋW�ÿӝ�WKҩS�FǊQJ�ÿm�ÿѭӧF�TXDQ ViW�WKҩ\�ӣ�FiF�ORjL�Fk\�QJұS�PһQ�QKѭ�
7UDQJ��.DQGHOLD�FDQGHO��Yj�0ҩP�әL��$YLFHQQLD�PDULQD� >��@��ĈLӅX�Qj\�Fy�WKӇ�JLҧL�
WKtFK�FKR�YLӋF�FiF�QKyP�Oi�ĈӍQK�QJӑQ�WURQJ�QJKLrQ�FӭX�Qj\�ÿӅX�WKӇ�KLӋQ�KLӋX�VXҩW�
TXDQJ�KӧS�WӕW�KѫQ�FiF�QKyP�Oi�FzQ�OҥL�
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���.ӂ7�/8Ұ1�

� 1KyP�Oi�ӣ�ÿӍQK�FӫD�Fk\�'j�TXiQK��&��]LSSHOLDQD��Fy�QăQJ�VXҩW�TXDQJ�KӧS�
FDR� QKҩW� VR� YӟL� WRjQ� Eӝ� FiF� WҫQJ� WiQ� NKiF� FӫD� Fk\� Yj� VR� YӟL� �� ORjL� *Li� �(��
DJDOORFKD�� 0ҩP�ÿHQ� �$��RIILFLQDOLV���9�QJ�EmR�KRj�iQK� ViQJ�ӣ�PӭF� Wӯ� �����ÿӃQ�
������PRO�SKRWRQ�P��V�� NӃW�KӧS�YӟL ÿLӇP�E��ViQJ� WKҩS FKR� WKҩ\�'j�TXiQK� WKXӝF�
QKyP�Oi�ѭD�QҳQJ��*Li�FǊQJ�Fy�Y�QJ�EmR�KRj�iQK�ViQJ�FDR�ӣ�PӭF�Wӯ�����ÿӃQ������
�PRO�SKRWRQ�P�� V�� QKѭQJ�KLӋX�VXҩW�TXDQJ�KӧS�FӫD�QKyP�Oi�ÿӍQK�QJӑQ�Fy�[X�KѭӟQJ�
WKҩS�KѫQ���QKyP�Oi�FzQ�OҥL�QrQ�WKXӝF�QKyP�WKӵF�YұW�ѭD�EyQJ�UkP��0ҩP�ÿHQ�WKXӝF�
QKyP�WKӵF�YұW�Fy�QăQJ�VXҩW�TXDQJ�KӧS�WUXQJ�EuQK�WURQJ���ÿӕL�WѭӧQJ�QJKLrQ�FӭX��Ӣ�
FiF�PӭF�EӭF�[ҥ�FDR�KѫQ�������PRO�SKRWRQ�P�� V�� PӕL�TXDQ�KӋ�JLӳD�3$5�Yj�$Q ӣ�
KҫX�KӃW�FiF�QKyP�Oi�Fk\�FӫD�Fҧ���ORjL�WKӵF�YұW�ÿӅX�NK{QJ�FzQ�WKӇ�KLӋQ�PӕL�TXDQ�KӋ�
WX\ӃQ�WtQK�

� 1ăQJ�VXҩW�TXDQJ�KӧS�WӕL�ѭX�FӫD���ORjL�'j�TXiQK��*Li� 0ҩP�ÿHQ ÿӅX�ÿҥW�FӵF�
ÿҥL�ӣ�QKyP�Oi�ĈӍQK�QJӑQ�YӟL�$RSW OҫQ�OѭӧW�Oj������PPRO�P�� V�� WҥL 7RSW  ������&������
PPRO�P��V�� WҥL 7RSW  ������&�������PPRO�P��V�� WҥL 7RSW  ������& FKR�WKҩ\�WLӅP�QăQJ�
FKӕQJ�FKӏX�WӕW�YӟL�FѭӡQJ�ÿӝ�EӭF�[ҥ�FDR�FӫD�PһW�WUӡL��'R�ÿy�FҫQ�WKLӃW�WLӃQ�KjQK�FiF�
ÿiQK�JLi�FKX\ӇQ�VkX�QKҵP�NKҷQJ�ÿӏQK�QăQJ�OӵF�WKtFK�QJKL�FӫD�FK~QJ�YӟL�FiF�ÿLӅX�
NLӋQ�FӵF�ÿRDQ�FӫD�%Ĉ.+�WURQJ�WѭѫQJ�ODL�

� 4XD� ÿiQK� JLi� EѭӟF� ÿҫX� ELӃQ� ÿӝQJ� QăQJ� VXҩW� ÿӗQJ� KyD�&2� FӫD� �� ORjL�'j�
TXiQK��*Li� 0ҩP�ÿHQ WKHR�QKLӋW�ÿӝ�FKR�WKҩ\�TXDQJ�KӧS�FӫD�FiF�ORjL�Qj\�Fy�ELӇX�KLӋQ�
QKҥ\�FҧP�YӟL�QKLӋW�ÿӝ��7KHR�ÿy��QKҥ\�FҧP�QKҩW�Oj�'j�TXiQK�YӟL�ÿѭӡQJ�FRQJ�SKҧQ�
ӭQJ�U}�QpW�KѫQ���ORjL�FzQ�OҥL�Yj�NKRҧQJ�QKLӋW�WӕL�ѭX�FKR�SKiW�WULӇQ�FӫD�'j�TXiQK�Wӯ�
���ÿӃQ����&��FӫD�*Li�Oj� Wӯ����ÿӃQ����&��FӫD�0ҩP�ÿHQ�Oj�Wӯ����ÿӃQ����&�ӭQJ�YӟL�
QKyP�Oi�ĈӍQK�QJӑQ�Yj�Wӯ����ÿӃQ����&�ӭQJ�YӟL�QKyP�Oi�*LӳD�WiQ�Yj�'ѭӟL�WiQ�

� 1ăQJ�VXҩW�TXDQJ�KӧS�FӫD���QKyP�Oi� ORjL�'j�TXiQK��*Li�Yj 0ҩP�ÿHQ FǊQJ�
WăQJ�OrQ�PӝW�FiFK�Wӵ�QKLrQ�UӗL�JLҧP�GҫQ�NKL�YѭӧW�QJѭӥQJ�FӫD�7RSW WKHR�P{�Wҧ�FӫD�P{�
KuQK�ÿѭӡQJ�FRQJ�SDUDERO�ÿѭӧF�[iF�ÿӏQK�TXD�FiF�SKѭѫQJ�WUuQK�EұF����6ӱ�GөQJ�P{�
KuQK�Qj\�Fy�WKӇ�Gӵ�ÿRiQ�Vӵ�ELӃQ�ÿӝQJ�FӫD�QăQJ�VXҩW�TXDQJ�KӧS�WKHR�ELӃQ�WKLrQ�QKLӋW�
ÿӝ�P{L�WUѭӡQJ�

� <ӃX�Wӕ�ӭF�FKӃ�FKtQK�ҧQK�KѭӣQJ�ÿӃQ�TXDQJ�KӧS�WURQJ�QJKLrQ�FӭX�Qj\�Oj�EӭF�
[ҥ�TXDQJ�KӧS�3$5�YѭӧW�QJѭӥQJ�EmR�KzD�Yj�ÿӝ�OӋFK�FӫD QKLӋW�ÿӝ�NK{QJ�NKt�VR�YӟL�
FiF�JLi�WUӏ�WӕL�ѭX�FKR�Vӵ�SKiW�WULӇQ�FӫD���ORjL�WKӵF�YұW�QJKLrQ�FӭX�

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 2QJ� -�� (�� 0DQJURYH�D� FDUERQ� VRXUFH� DQG� VLQN�� &KHPRVSKHUH� �����
�������������

�� .RPL\DPD� $�� 7RSLFV� RQ� WKH� SODQW� URRW�� URRW� ELRPDVV� DQG� FDUERQ�
DFFXPXODWLRQ�LQ�PDQJURYH�IRUHVW��$JU��+RUW����������������

�� .RPL\DPD�$���3RXQJSDUQ�6��DQG�.DWR�6�� &RPPRQ�DOORPHWULF�HTXDWLRQV�IRU�
HVWLPDWLQJ�WKH�WUHH�ZHLJKW�RI�PDQJURYHV��-RXUQDO�RI�7URSLFDO�(FRORJ\� �����
�����������
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�� &ORXJK�%� )���2QJ� -� (�� DQG�*RQJ�:� .���(VWLPDWLQJ� OHDI� DUHD� LQGH[� DQG�
SKRWRV\QWKHWLF� SURGXFWLRQ� LQ� FDQRSLHV� RI� WKH� PDQJURYHV� 5KL]RSKRUD�
DSLFXODWD��0DULQH�(FRORJ\�3URJUHVV�6HULHV�������� ������������

�� &ORXJK� %� )���0DQJURYH� IRUHVW� SURGXFWLYLW\� DQG� ELRPDVV� DFFXPXODWLRQ� LQ�
+LQFKLQEURRN� &KDQQHO�� $XVWUDOLD�� 0DQJURYHV� DQG� 6DOW� 0DUVKHV��� �����
����������

�� 2QJ�-��(���*RQJ�:��.��DQG�&ORXJK�%��)�� 6WUXFWXUH�DQG�SURGXFWLYLW\�RI�D����
\HDU�ROG� VWDQG� RI� 5KL]RSKRUD� DSLFXODWD� %O�� 0DQJURYH� IRUHVW�� -RXUQDO� RI�
%LRJHRJUDSK\������� �����������

�� &KHHVHPDQ�-� 0���&ORXJK�%��)���&DUWHU�'��5���/RYHORFN�&��(���2QJ�-���(�� 7KH�
DQDO\VLV� RI� SKRWRV\QWKHWLF� SHUIRUPDQFH� LQ� OHDYHV� XQGHU� ILHOG� FRQGLWLRQV�� $�
FDVH� VWXG\� XVLQJ� %UXJXLHUD� PDQJURYHV�� 3KRWRV\QWKHVLV� 5HVHDUFK� �����
���������

�� 0RRUH�5��7���0LOOHU�3��&���(KOHULQJHU -��DQG�/DZUHQFH�:�� 6HDVRQDO�WUHQGV�LQ�
JDV� H[FKDQJH� FKDUDFWHULVWLFV� RI� WKUHH� PDQJURYH� VSHFLHV�� 3KRWRV\QWKHWLFD�
����� ����������

�� 7UL�1� +���+RQJ�3� 1���0DQK�0� 1� 7�� 7XDQ�0� /� ;���$QK�0� 3� +���7KR�0�
1� +��� &XF� 0� 1� .��� *LDQJ� 0� /� +��� 7XDQ� 0� /� '��� 9DOXDWLRQ� RI� WKH�
0DQJURYH� (FRV\VWHP� LQ� &DQ� *LR� 0DQJURYH� %LRVSKHUH� 5HVHUYH�� 9LHWQDP�
81(6&2�0$%� 3URJUDPPH� 1DWLRQDO� &RPPLWWHH�� &HQWHU� IRU� 1DWXUDO�
5HVRXUFHV� DQG� (QYLURQPHQWDO� 6WXGLHV� �&5(6��� +DQRL� 8QLYHUVLW\� RI�
(FRQRPLFV� �+8(�� DQG� DQG� 0DQDJHPHQW� %RDUG� RI� &DQ� *LR� 0DQJURYH�
%LRVSKHUH�5HVHUYH��������+DQRL�

��� /ѭX Ĉ� 3���$YLORY�9� .���7KӏQK�1� 9��˰ͣF�WtQK�NK̫ QăQJ�WUDR�ÿ͝L�&2� FͯD�
+͏ VLQK�WKiL�5ͳQJ�QJ̵S�P̿Q�&̯Q�*Lͥ E̹QJ�SK˱˯QJ�SKiS�(GG\�FRYDULDQFH��
7ҥS�FKt�6LQK�KӑF������������VH����������

��� 3HWHU� -�� 0HOFKHU�� 1�� 0LFKHOH� +ROEURRN�� 0LFKDHO� -�� %XUQV�� 0DFLHM� $��
=ZLHQLHFNL� $OH[DQGHU� 5�� &REE�� 7LPRWK\� -�� %URGULEE�� %UHQGDQ�&KRDW� DQG�
/DZUHQ� 6DFN� 0HDVXUHPHQWV� RI� VWHP� [\OHP� K\GUDXOLF� FRQGXFWLYLW\LQ� WKH�
ODERUDWRU\�DQG�¿HOG�0HWKRGV�LQ�(FRORJ\�DQG�(YROXWLRQ� ����������������

��� )DUTXKDU�*��'��DQG�9RQ�&DHPPHUHU�6�� 0RGHOOLQJ�RI�SKRWRV\QWKHWLF�UHVSRQVH
WR� HQYLURQPHQWDO� FRQGLWLRQV� ,Q� 3K\VLRORJLFDO� 3ODQW� (FRORJ\� ,,�� :DWHU�
5HODWLRQV�DQG�&DUERQ�$VVLPLODWLRQ��(QF\FORSHGLD�RI�3ODQW�3K\VLRORJ\��1HZ�
6HULHV��6SULQJHU�9HUODJ��%HUOLQ� ���������%���������

��� 0LFKDHOLV�/��DQG�0HQWHQ�0�� 'LH�.LQHWLN�GHU�,QYHUWLQZLUNXQJ��%LRFKHPLVFKH
=HLWVFKULIW��������������������
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��� *DUGLQHU� (�� 6�� DQG�.UDXVV� .��:�� 3KRWRV\QWKHWLF� OLJKW� UHVSRQVHRI� IORRGHG�
FKHUU\EDUN�RDN��4XHUFXV�SDJRGD��VHHGOLQJV�JURZQ�LQWZR�OLJKW�UHJLPHV� 7UHH�
3K\VLRORJ\����������������������

��� .UDXVV� .� :�� $OOHQ� -� $��� ,QIOXHQFHV� RI� VDOLQLW\� DQG� VKDGH� RQ� VHHGOLQJ�
SKRWRV\QWKHVLV�DQG�JURZWK�RI�WZR�PDQJURYH�VSHFLHV��5KL]RSKRUD�PDQJOH�DQG�
%UXJXLHUD�VH[DQJXOD� $TXDWLF�%RWDQ\� ����� �����������

��� %DOO�0� &���&ULWFKOH\�&�� 3KRWRV\QWKHWLF�UHVSRQVHV�WR�LUUDGLDQFH�E\�WKH�*UH\�
0DQJURYH�� $YLFHQQLD� PDULQD�� JURZQ� XQGHU� GLIIHUHQW� OLJKW� UHJLPHV�� 3ODQW�
3K\VLRORJ\� ����� �������������

��� .LWDR� 0��� 8WVXJL� +��� .XUDPRWR� 6��� 7DEXFKL� 5��� )XMLPRWR� .��� /LKSDL� 6��
/LJKWGHSHQGHQW� SKRWRV\QWKHWLF� FKDUDFWHULVWLFV� LQGLFDWHG� E\� FKORURSK\OO�
IOXRUHVFHQFH�LQ�ILYH�PDQJURYH�VSHFLHV�QDWLYH�WR�3RKQSHL�,VODQG��0LFURQHVLD��
3K\VLRORJLD�3ODQWDUXP� ����� ������������

��� $QGUHZV�7� -���&ORXJK�%� )���0XOOHU�*� -�� 3KRWRV\QWKHWLF�JDV�H[FKDQJH�DQG�
FDUERQ� LVRWRSH� UDWLRV� LQ� VRPH�PDQJURYH� VSHFLHV� LQ� 1RUWK�4XHHQVODQG�� ,Q��
7HDV� +-� 3K\VLRORJ\� DQG�PDQDJHPHQW� RI�PDQJURYHV� 3DUW� RI� WKH 7DVNV� IRU�
YHJHWDWLRQ�VFLHQFH ERRN�VHULHV����������������

��� %DOO�0� &�� (FRSK\VLRORJ\�RI�PDQJURYHV��7UHHV������� ����������

��� $JDWD :��� +DNR\DPD� 6��� ,QIOXHQFH� RI� OLJKW� LQWHQVLW\�� WHPSHUDWXUH� DQG�
KXPLGLW\� RQ� SKRWRV\QWKHVLV� DQG� WUDQVSLUDWLRQ� RI� 6DVD� QLSSRQLFD� DQG�
$UXQGLQDULD�S\JPDHD��7KH�%RWDQLFDO�0DJD]LQH�������������������

��� 2NLPRWR� <��� 1RVH� $��� .DWVXWD� <��� 7DWHGD� <��� $JDULH� 6��� ,NHGD� .�� *DV�
H[FKDQJH� DQDO\VLV� IRU� HVWLPDWLQJ� QHW� &2� IL[DWLRQ� FDSDFLW\� RI� PDQJURYH�
�5KL]RSKRUD� VW\ORVD�� IRUHVW� LQ� WKH� PRXWK� RI� ULYHU� )XNLGR�� ,VKLJDNL� ,VODQG��
-DSDQ��3ODQW�3URGXFWLRQ�6FLHQFH�������������������

��� /ѭX Ĉ� 3���*HRUJLHYLFK�=��1�� 6ѫQ�1� 7���ĈӭF�1� 7���+RjQ�+� '���7KӏQK�1� 9�
0͡W�V͙ ÿ̿F�ÿL͋P�TXDQJ�KͫS�FͯD�Fk\�ÿ˱ͣF�ÿ{L��5KL]RSKRUD�DSLFXODWD�%OXPH��
WURQJ�UͳQJ�QJ̵S�P̿Q�&̯Q�*Lͥ��WKjQK�SK͙ +͛ &Kt�0LQK��7ҥS�FKt�.KRD�KӑF�
Yj�&{QJ�QJKӋ QKLӋW�ÿӟL����������������

��� .DR�:� <���6KLK�&� 1���7VDL�7� 7�� 6HQVLWLYLW\� WR�FKLOOLQJ� WHPSHUDWXUHV�DQG�
GLVWULEXWLRQ� GLIIHU� LQ� WKH�PDQJURYH� VSHFLHV�.DQGHOLD� FDQGHO� DQG� $YLFHQQLD�
PDULQD��7UHH�3K\VLRORJ\� ����� �����������

��� 6DZDGD� 6�� (IIHFWV� RI� JURZWK� WHPSHUDWXUH� RQ� SKRWRV\QWKHWLF� FDUERQ�
PHWDEROLVP�LQ�JUHHQ�SODQWV��3ODQW�DQG�&HOO�3K\VLRORJ\� ����� �����������

��� $ODP� %��� 1DLU� '� %��� -DFRE� -��� /RZ� WHPSHUDWXUH� VWUHVV� PRGLILHV� WKH�
SKRWRFKHPLFDO�HIILFLHQF\�RI�D�WURSLFDO�WUHH�VSHFLHV�+HYHD�EUDVLOLHQVLV��HIIHFWV�
RI� YDU\LQJ� FRQFHQWUDWLRQ� RI� &2� DQG� SKRWRQ� IOX[� GHQVLW\�� 3KRWRV\QWKHWLFD��
����� �����������
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3+2726<17+(7,&�&+$5$&7(5,67,&6�2)�620(�0$1*529(6
,1�&$1�*,2�0$1*529(�)25(67��+2 &+, 0,1+�&,7<

7KH�DLP�WKLV�UHVHDUFK�ZRUN�ZDV�WR�DVVHVV�WKH�LQWHQVLW\�RI�SKRWRV\QWKHVLV�DW�WKH�
OHDI� OHYHO� RI� �� FRPPRQ SODQW� VSHFLHV� &HULRSV� ]LSSHOLDQD�� ([FRHFDULD� DJDOORFKD��
$YLFHQQLD�RIILFLQDOLV��QDWXUDO�RULJLQ�LQ�D�&DQ�*LR�PDQJURYH�IRUHVW��)URP 0D\������
WR� 6HSWHPEHU� ����� WKH GDWDEDVHV� RI GLXUQDO� G\QDPLFV� RI� WKH� LQWHQVLW\� RI�
SKRWRV\QWKHVLV�DQG�3$5��3KRWRV\QWKHWLF�$FWLYH�5DGLDWLRQ��IRU�GLIIHUHQW�SDUWV�RI�WKH�
WUHH�FURZQ�ZHUH�LQYHVWLJDWHG��7KH�0LFKDHOLV�� 0HQWHQ�HTXDWLRQ�ZDV�XVHG�WR�GHVFULEH�
WKH� GHSHQGHQFH� RI� SKRWRV\QWKHVLV� RQ� 3$5��7KH� FRHIILFLHQWV� HTXDWLRQ�ZDV� XVHG� WR�
DVVHVV�WKH�SKRWRV\QWKHWLF�FKDUDFWHULVWLFV�RI�WKH�WUHH�OHDI��7KH�VWXG\�VKRZHG�WKDW�WKH�
GHFOLQH�RI� OHDI�SKRWRV\QWKHWLF�FDSDFLW\� LQ�DOO��� VXEMHFWV� VWXGLHG�PD\�EH�GXH� WR� WKH�
FXPXODWLYH� GHFOLQH� RI� FKORURSK\OO� IOXRUHVFHQFH�� 3KRWRV\QWKHWLF� LQWHQVLW\� RI� WKH� ��
SODQW�VSHFLHV�KDV�GLIIHUHQW�YDULDWLRQ�DFFRUGLQJ�WR�HQYLURQPHQWDO�IDFWRUV�EXW�JHQHUDOO\�
GHSHQGV�RQ�OHDI�WHPSHUDWXUH�DQG�3$5��6SHFLILFDOO\��WKH�RSWLPXP�WHPSHUDWXUH�IRU�WKH�
JURZWK� RI�&� ]LSSHOLDQD� LV� EHWZHHQ� �� DQG� ���&� ZLWK� $Q �3KRWRV\QWKHWLF� \LHOG��
EHWZHHQ� ���� DQG� ���� PPRO� P��V���� RSWLPXP� WHPSHUDWXUH� IRU� WKH� JURZWK� RI� (�
DJDOORFKD LV� IURP� �� WR� ���&�ZLWK�$Q LQ� WKH� UDQJH� RI� ��� WR� ��� PPRO�P��V���� WKH�
RSWLPXP�WHPSHUDWXUH�IRU�JURZWK�RI�$��RIILFLQDOLV DUH���WHPSHUDWXUH�UDQJHV�IURP����
WR����&�IRU�OHDYHV�DW�WKH�WRS�DQG�IURP����WR����&�IRU�OHDYHV�LQ�WKH�PLGGOH�DQG�XQGHU�
WKH� FDQRS\�� %DVHG� RQ� WKH� REWDLQHG� FRUUHODWLRQV�� PDWKHPDWLFDO� PRGHOV� RI�
SKRWRV\QWKHWLF�LQWHQVLW\�DV�D�IXQFWLRQ�RI�3$5�DQG�OHDI�WHPSHUDWXUH�ZHUH�GHYHORSHG��
,Q�JHQHUDO��WKH�UHVXOWV�VKRZ�WKDW�WKH�LQKLELWRU\�IDFWRU�DIIHFWLQJ�SKRWRV\QWKHVLV�FDQ�EH�
WKH�DPRXQW�RI�SKRWRV\QWKHWLF� LUUDGLDQFH� WKDW� LV�KLJKHU� WKDQ� WKH�DOORZDEOH� OHYHO�DQG�
WKH� GHYLDWLRQ� RI� OHDI� WHPSHUDWXUH� IURP� WKH� RSWLPDO� YDOXHV� IRU� SODQW� JURZWK�
GHYHORSPHQW�RI�&��]LSSHOLDQD��(��DJDOORFKD��$��RIILFLQDOLV��

.H\ZRUGV� /HDI�JDV�H[FKDQJH��SKRWRV\QWKHVLV��&HULRSV�]LSSHOLDQD� ([FRHFDULD�
DJDOORFKD��$YLFHQQLD�RIILFLQDOLV��&DQ�*LR PDQJURYH�IRUHVW��/L������

1K̵Q�EjL�QJj\����WKiQJ���QăP�����

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP�����

��� &KL�QKiQK 3KtD�1DP��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD��
��� $�1��6HYHUWVRY�,QVWLWXWH�RI�(FRORJ\�DQG�(YROXWLRQ��5XVVLDQ�$FDGHP\�RI�6FLHQFHV


