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OjP�YLӋF�FDR�QrQ�QKDQK�Eӏ�PjL�PzQ�OjP�WăQJ�FKL�SKt�EҧR�WUu�Yj�VӱD�FKӳD�KӋ�WKӕQJ��
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&iF�ORҥL�PjQJ�FӭQJ�7L$O1�KRһF�$O7L1�KLӋQ�ÿҥL�ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�ÿӇ�SKӫ�FiF�
GөQJ�Fө�FҳW�JӑW�KRһF�FiF�FKL�WLӃW�Fѫ�NKt�ÿӇ�JLҧP�PjL�PzQ�Fѫ�KyD��PzQ�GtQK��QKӡ�KӋ�
Vӕ�PD�ViW�WKҩS��FKӏX�YD�ÿұS�FDR�Yj�NKҧ�QăQJ�OjP�YLӋF�YѭӧW�WUӝL�ӣ�QKLӋW�ÿӝ�FDR�VR�YӟL�
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OӋ�$O��7L�$O��NKiF�QKDX��Fy�WKӇ�Oj�PӝW�JLҧL�SKiS�KLӋX�TXҧ�ÿӇ�WăQJ�NKҧ�QăQJ�FKӏX�PjL�
PzQ� FӫD� FiF� FKL� WLӃW� WKpS� NK{QJ� JӍ� OjP� YLӋF� WURQJ� ÿLӅX� NLӋQ� FKӏX�PjL�PzQ� NKҳF�
QJKLӋW�>����@��1JRjL�UD��FiF�KӋ�OӟS�SKӫ�ED�QJX\rQ�Wӕ�QKѭ�7L$O1�KRһF�$O7L1�NK{QJ�
FKӍ�JL~S�FҧL�WKLӋQ�FiF�ÿһF�WtQK�PD�ViW�PjL�PzQ�FӫD�OӟS�QӅQ�Pj�FzQ�Fy�WKӇ�ÿѭӧF�Vӱ�
GөQJ�ÿӇ�WҥR�OӟS�EҧR�YӋ�WUrQ�FiF�FKL�WLӃW�EҵQJ�WKpS�FKӏX�ăQ�PzQ�Yj�[yL�PzQ�GR�[kP�
WKӵF��&iF�OӟS�SKӫ�QKѭ�7L$O1�KRһF�$O7L1�ÿѭӧF�ÿӅ�[XҩW�ӭQJ�GөQJ�WURQJ�FiF�Eӝ�SKұQ�
FӫD�Pi\�WKӫ\�OӵF��Pi\�FKtQK�[iF�Yj�QJjQK�VҧQ�[XҩW�ÿӝQJ�Fѫ�QKѭ�PӝW�SKѭѫQJ�SKiS�
ÿӇ�QJăQ�QJӯD�[yL�PzQ�GR�[kP�WKӵF�>��@��

7URQJ�OӟS�SKӫ�QKLӅX�WKjQK�SKҫQ�QKѭ�OӟS�SKӫ�7L$O1��QK{P�Oj�QJX\rQ�Wӕ�WKD\�
WKӃ�FKR�WLWDQ��GR�ÿy�FҩX�WU~F�FӫD�OӟS�SKӫ�Eӏ�WKD\�ÿәL�GR�Vӵ�FKrQK�OӋFK�EiQ�NtQK�FӫD�
FiF�QJX\rQ�Wӱ�$O�Yj�7L��9u�FҩX�WU~F�WLQK�WKӇ�FӫD�OӟS�SKӫ�7L$O1�Eӏ�ELӃQ�GҥQJ��QrQ�
ӭQJ�VXҩW�Gѭ�FӫD�OӟS�SKӫ�WăQJ�OrQ�VR�YӟL�OӟS�SKӫ�7L1��.ӃW�TXҧ�Oj�QKӡ�WiF�GөQJ�FӫD�
GXQJ�GӏFK�UҳQ��JLi�WUӏ�ÿӝ�FӭQJ�VӁ�WKD\�ÿәL��0һW�NKiF��FiF�ÿһF�WtQK�PD�ViW�PjL�PzQ�
FӫD�OӟS�SKӫ�FǊQJ�WKD\�ÿәL�GR�Vӵ�ELӃQ�GҥQJ�FҩX�WU~F�YL�P{�FӫD�OӟS�SKӫ�>��@��1JRjL�
UD��OӟS�SKӫ�7L$O1�Fy�FҩX�WU~F�QDQR�WҥR�WKjQK�PӝW�OӟS�WKө�ÿӝQJ��Gj\�ÿһF�ÿӇ�EҧR�YӋ�
OӟS�SKӫ�Yj�FKҩW�QӅQ�FӫD�Qy�>��@��/ӟS�$O�2��EҧR�YӋ�QKLӋW�WӕW�FKӕQJ�R[\�KyD�SKҫQ�FzQ�
OҥL�FӫD�OӟS�SKӫ�7L$O1�ӣ�QKLӋW�ÿӝ�FDR��

/ӟS�SKӫ�$O7L1�Yj�7L$O1�Fy�WKӇ�GӉ�GjQJ�ÿѭӧF�OҳQJ�ÿӑQJ�WUrQ�FiF�YұW�OLӋX�QӅQ�
NKiF�QKDX�Yj�ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�WURQJ�JLD�F{QJ�Fѫ�NKt�ÿӇ�JLҧP�PjL�PzQ�GR�PD�
ViW��&iF�OӟS�SKӫ�Qj\�KRҥW�ÿӝQJ�WӕW�WURQJ�ÿLӅX�NLӋQ�FKӏX�WҧL�FDR�>����@��7X\�QKLrQ��Fѫ�
FKӃ�PjL�PzQ� WUѭӧW�FӫD�FK~QJ� WURQJ�ÿLӅX�NLӋQ� WҧL�YӯD�SKҧL�YүQ�FKѭD�ÿѭӧF�EiR�FiR�
ÿҫ\�ÿӫ�WURQJ�FiF�WjL�OLӋX��
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/ӟS�SKӫ�$O7L1�Yj�7L$O1�ÿѭӧF�OҳQJ�ÿӑQJ�YӟL�WӍ�OӋ�$O��7L�$O��NKiF�QKDX�WUrQ�
QӅQ�WKpS�NK{QJ�JӍ�686�����ÿѭӧF�WKӵF�KLӋQ�WUrQ�WKLӃW�Eӏ�Kӗ�TXDQJ�FDWKRGH�3I&������
Vӱ�GөQJ�ELD�$O7L�������Yj�$O7L��������0үX�NtFK� WKѭӟF����PP�[����PP�[���PP�
ÿѭӧF�Vӱ�GөQJ�ÿӇ�FKӃ�WҥR�OӟS�SKӫ��7K{QJ�Vӕ�F{QJ�QJKӋ�Vӱ�GөQJ�FKXQJ�FKR�FKӃ�WҥR�
KDL�OӟS�SKӫ��1KLӋW�ÿӝ�EXӗQJ�FKkQ�NK{QJ������&��ÿLӋQ�iS�ÿҫX�Kӗ�TXDQJ�WKD\�ÿәL�����
����$��WKLrQ�iS�ÿӃ������9��iS�VXҩW�EXӗQJ�FKkQ�NK{QJ�����3D��

6DX� NKL� OҳQJ� ÿӑQJ�� PӝW� Vӕ� WtQK� FKҩW� FӫD� OӟS� SKӫ� ÿm� ÿѭӧF� [iF� ÿӏQK�� ҦQK�
6(0	('6�ÿѭӧF� WKӵF�KLӋQ�EҵQJ� WKLӃW�Eӏ�-(2/�-60�,7�����Ĉӝ�Gj\� OӟS�SKӫ�ÿѭӧF�
NLӇP�WUD�EҵQJ� WKLӃW�Eӏ�FDORWHVWHU�NDOR0$;�,,�Yj�ÿiQK�JLi�NLP�WѭѫQJ�Vӱ�GөQJ�NtQK�
KLӇQ�YL�TXDQJ�KӑF�/HLFD�'0L��0��Ĉӝ�EiP�GtQK�FӫD�FiF�OӟS�SKӫ�ÿѭӧF�[iF�ÿӏQK�EҵQJ�
WKӱ�QJKLӋP�5RFNZHOO�WKHR�WLrX�FKXҭQ�9',��������

ĈӇ�P{�SKӓQJ�FiF�ÿLӅX�NLӋQ�PD�ViW�GѭӟL�WҧL�WUӑQJ�WUXQJ�EuQK��JӗP���1����1�Yj�
��1�FiF�WKӱ�QJKLӋP�PD�ViW�PjL�PzQ�NK{�EDOO�RQ�IODW�FǊQJ�ÿѭӧF�WKӵF�KLӋQ�YӟL�YLӋF�
Vӱ� GөQJ� WKLӃW� Eӏ�0LFUR�7ULERPHWHU� %UXNHU�&(75�807����&iF� YLrQ� EL� ���&U�� Fy�
ÿѭӡQJ�NtQK������PP�ÿѭӧF�Vӱ�GөQJ�OjP�ÿӕL�WUӑQJ��FRXWHUERG\���ĈLӅX�NLӋQ�WKӵF�KLӋQ�
WKt�QJKLӋP�JӗP�WҫQ�Vӕ�WUѭӧW���+]��ÿӝ�GjL� WUѭӧW����PP��WәQJ�WKӡL�JLDQ�WKӱ�QJKLӋP�
�����V��WKӱ�QJKLӋP�ӣ�QKLӋW�ÿӝ�SKzQJ��.ӃW�TXҧ�Oj�KӋ�Vӕ�PD�ViW�FӫD�FiF�OӟS�SKӫ�GѭӟL�
FiF� WҧL� WUӑQJ�NKiF�QKDX�ÿѭӧF� WKLӃW�Eӏ�JKL� OҥL� WKHR� WKӡL�JLDQ� WKӵF��9ӃW�PzQ�FӫD�FiF�
PүX�ÿѭӧF�FKөS�EҵQJ�NtQK�KLӇQ�YL�TXpW�ODVHU�ÿӗQJ�WLrX�2O\PSXV�26/�������FiF�SKpS�
ÿR�FXQJ�FҩS�FiF�ELӇX�ÿӗ�ÿһF�WUѭQJ�Yj�FKR�SKpS�[iF�ÿӏQK�ÿӝ�PjL�PzQ�FӫD�OӟS�SKӫ��

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

�����6(0��('6�

+uQK����ҦQK�6(0�EӅ�PһW�FӫD�FiF�OӟS�SKӫ���D��$O7L1���E��7L$O1�



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϴ͕�ϭϮͲϮϬϮϮ�ϭϲϬ

/ӟS�SKӫ�$O7L1�Yj�7L$O1�ÿѭӧF�OҳQJ�ÿӑQJ�YӟL�WӍ�OӋ�$O��7L�$O��NKiF�QKDX��SKkQ�
WtFK�('6�EӅ�PһW�OӟS�SKӫ�FKR�WD�JLi�WUӏ�WUXQJ�EuQK�NKӕL�OѭӧQJ�QJX\rQ�Wӱ�FӫD�KDL�OӟS�
SKӫ�OҫQ�OѭӧW�Oj�������Yj��������&iF�OӟS�SKӫ�Fy�FҩX�WU~F�EӅ�PһW�ÿһF�WUѭQJ�FӫD�OӟS�SKӫ�
FKӃ� WҥR� EҵQJ� SKѭѫQJ� SKiS� Kӗ� TXDQJ� FDWKRG� �KuQK� ��� ���� &iF� KҥW� NLP� ORҥL� WK{�
�PHWDOOLF�PDFURSDUWLFOHV��ÿѭӧF�SKkQ�ORҥL�Oj�FiF�NKX\ӃW�WұW�FӫD�OӟS�SKӫ��WKѭӡQJ�ÿѭӧF�
KuQK� WKjQK� WURQJ� FiF�PjQJ�PӓQJ�GR� OҳQJ� ÿӑQJ� Kӗ� TXDQJ� FDWKRG� Yj� QyL� FKXQJ� Fy�
ÿѭӡQJ�NtQK�YjL��P�>������@��&K~QJ�WKѭӡQJ�NK{QJ�ÿѭӧF�PRQJ�PXӕQ�Yu�ÿLӅX�ÿy�Fy�
WKӇ�OjP�JLҧP�KLӋX�QăQJ�FӫD�OӟS�SKӫ�UҩW�QKLӅX��

+uQK����ҦQK�6(0�SKyQJ�ÿҥL�FӫD�OӟS�SKӫ���D��$O7L1���E��7L$O1�

�����Ĉӝ�Gj\�Yj�ÿӝ�EiP�GtQK�

7URQJ� QJKLrQ� FӭX� Qj\� ÿm� FKӃ� WҥR� FiF� OӟS� SKӫ�$O7L1� Yj�7L$O1� YӟL� ÿӝ� Gj\�
a������P�Yj�a�����P� WѭѫQJ�ӭQJ��9ӃW�PzQ�NLӇP�WUD�ÿӝ�Gj\� OӟS�SKӫ�EҵQJ�SKѭѫQJ�
SKiS�NDORWHVW�ÿѭӧF�WKӇ�KLӋQ�WUrQ�KuQK����.LӃQ�WU~F�OӟS�SKӫ�ÿѭӧF�WKLӃW�NӃ�NLӇX�ÿD�OӟS��
SK��KӧS�FKӃ�WҥR�FiF�OӟS�SKӫ�FKR�GөQJ�Fө�FҳW�JӑW��FKL�WLӃW�Pi\�FKӏX�PjL�PzQ�Yj�YD�
ÿұS�FDR��

+uQK����+uQK�ҧQK�YӃW�PzQ�ÿR�ÿӝ�Gj\�FӫD�OӟS�SKӫ�EҵQJ�SKѭѫQJ�SKiS�NDORWHVW��
�D��$O7L1���E��7L$O1�
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Ĉӝ�EiP�GtQK�ÿѭӧF�[iF�ÿӏQK�EҵQJ�WKӱ�QJKLӋP�'DLPOHU�%HQ]�5RFNZHOO�&��9ӃW�
O}P�GѭӟL�WҧL�WUӑQJ�����NJ�WKӵF�KLӋQ�WUrQ�Pi\�ÿR�ÿӝ�FӭQJ�5RFNZHOO�&�ÿѭӧF�SKkQ�WtFK�
GѭӟL�NtQK�KLӇQ�YL�TXDQJ�KӑF�Yj�SKkQ�ORҥL� WKHR�ÿӝ�EiP�GtQK�Wӯ�+)��ÿӃQ�+)��WKHR�
PӭF�ÿӝ�QӭW�Yj�Vӵ�WiFK�OӟS�FӫD�OӟS�SKӫ�[XQJ�TXDQK��7KHR�WLrX�FKXҭQ�Qj\�WD�WKҩ\�Fҧ�
KDL�OӟS�SKӫ�$O7L1�Yj�7L$O1�ÿӅX�ÿҥW�ÿӝ�EiP�GtQK�+)��Yu�NK{QJ�SKiW�KLӋQ�YӃW�QӭW�
TXDQK�YӃW�O}P��KuQK�����

+uQK����ҦQK�YӃW�O}P�ÿiQK�JLi�ÿӝ�EiP�GtQK�FӫD�OӟS�SKӫ���D��$O7L1���E��7L$O1�

�����+jQK�YL�PjL�PzQ�

7Kӱ�QJKLӋP�EDOO�RQ�IODW� ÿѭӧF�Vӱ�GөQJ� WURQJ�QJKLrQ�FӭX�Qj\�P{�SKӓQJ�KRҥW�
ÿӝQJ�WKӵF�WӃ�WURQJ�ÿLӅX�NLӋQ�PD�ViW�YӟL�ED�JLi�WUӏ�WҧL�WKӱ�QJKLӋP�NKiF�QKDX��+Ӌ�Vӕ�
PD�ViW�FӫD�YұW�OLӋX�QӅQ��OӟS�SKӫ�$O7L1�Yj�7L$O1�GѭӟL�FiF�WҧL�WUӑQJ�NKiF�QKDX�ÿѭӧF�
WKӇ�KLӋQ�WURQJ�KuQK����

+uQK����+Ӌ�Vӕ�PD�ViW��&2)��FӫD�YұW�OLӋX�QӅQ�Yj�OӟS�SKӫ�$O7L1�Yj�7L$O1�
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9ұW�OLӋX�686����FKѭD�SKӫ�Fy�KӋ�Vӕ�PD�ViW�NKRҧQJ������������0jL�PzQ�ӣ�PүX�
WKpS� NK{QJ� JӍ� Oj�PjL�PzQ� WUѭӧW� Yj�ELӃQ� GҥQJ�GҿR�� NqP� WiFK� OӟS� GҥQJ� Yҧ\� Yj� WҥR�
UmQK��Ĉӝ�VkX�WUXQJ�EuQK�YӃW�PzQ�NKL�WKӱ�QJKLӋP�WUѭӧW�YӟL�FiF�WҧL�WUӑQJ���1����1�Yj���
1�OҫQ�OѭӧW�Oj������P��������P�Yj�������P��KuQK�����

+uQK����Ĉӝ�VkX�YӃW�PzQ�WKӱ�QJKLӋP�WUrQ�QӅQ�686����NK{QJ�OӟS�SKӫ�

ĈӕL� YӟL� OӟS� SKӫ� $O7L1�� KӋ� Vӕ� PD� ViW� ÿѭӧF� [iF� OұS� VDX� NKRҧQJ� ��� V� WKӱ�
QJKLӋP��GҫQ�әQ�ÿӏQK�VDX�����V�Yj�әQ�ÿӏQK�ӣ�PӭF������������.K{QJ�TXDQ�ViW�WKҩ\�ҧQK�
KѭӣQJ�FӫD�WҧL�WUӑQJ�iS�OrQ�EL�ÿӕL�YӟL�KӋ�Vӕ�PD�ViW�WURQJ�FһS�PD�ViW����&U��$O7L1��
7UѭӡQJ�KӧS�OӟS�SKӫ�7L$O1��ELrQ�ÿӝ�ELӃQ�ÿӝQJ�FӫD�JLi�WUӏ�KӋ�Vӕ�PD�ViW�NKi�FDR��+Ӌ�
Vӕ�PD�ViW�JLӳD�OӟS�SKӫ�Yj�EL�NK{QJ�JLӕQJ�QKDX�YӟL�FiF�JLi�WUӏ�WҧL�NKiF�QKDX��+Ӌ�Vӕ�
PD�ViW�WăQJ�NKL�WăQJ�WҧL�WKӱ�QJKLӋP��KӋ�Vӕ�PD�ViW�WKҩS�QKҩW�WUXQJ�EuQK�Oj�����������
WѭѫQJ�ӭQJ�YӟL�WҧL���1��FDR�QKҩW�Oj�����������ӭQJ�YӟL�WҧL���1��6ӵ�әQ�ÿӏQK�WURQJ�ELrQ�
ÿӝ�GDR�ÿӝQJ�FӫD�KӋ�Vӕ�PD�ViW�Gӵ�ÿRiQ�Fѫ�FKӃ�PjL�PzQ�ÿӅX��tW�Fy�Vӵ�ERQJ�WUyF��WiFK�
OӟS�ÿӝW�QJӝW�FӫD�OӟS�SKӫ�FǊQJ�QKѭ�YұW�OLӋX�QӅQ��.KL�ELrQ�ÿӝ�GDR�ÿӝQJ�FӫD�ÿӗ�WKӏ�KӋ�
Vӕ�PD�ViW�FDR��WKѭӡQJ�OLrQ�TXDQ�ÿӃQ�Vӵ�ERQJ�WUyF��WiFK�OӟS��QӭW�GR�WiF�ÿӝQJ�Fj\�[ӟL�
FӫD�EL�OrQ�YұW�OLӋX�QӅQ��'ӵ�ÿRiQ�KjQK�YL�PzQ�FӫD�OӟS�SKӫ�Fy�WKӇ�ÿѭӧF�NKҧR�ViW�Fө�
WKӇ�WK{QJ�TXD�QJKLrQ�FӭX�KuQK�ҧQK�YӃW�PzQ�GѭӟL�ÿӝ�SKyQJ�ÿҥL�FDR��

+uQK����ҦQK�YӃW�PzQ�FӫD�OӟS�SKӫ�$O7L1�VDX�WKӱ�QJKLӋP�EDOO�RQ�IODW�
YӟL�FiF�WҧL�WUӑQJ���D����1���E����1���F����1�
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'R�FiF�OӟS�SKӫ�$O7L1�Yj�7L$O1�Fy�WtQK�FKҩW�Fѫ�KӑF�FDR�Yj�NKҧ�QăQJ�FKӕQJ�
R[\�KyD�ӣ�QKLӋW�ÿӝ�FDR�WӕW�QrQ�Fѫ�FKӃ�PjL�PzQ�FӫD�FK~QJ�ÿѭӧF�Gӵ�ÿRiQ�Oj�WҥR�UmQK�
Yj�[ѭӟF�QKӓ�YӟL�Vӵ�KLӋQ�GLӋQ�FӫD�FiF�YӃW�[ѭӟF�GjL��6R�ViQK�KuQK�ҧQK�YӃW�PzQ�OӟS�
SKӫ�$O7L1�ӣ�FiF�WҧL�NKiF�QKDX��KuQK����FKR�WD�WKҩ\�NKL�WҧL���1��Fѫ�FKӃ�PjL�PzQ�FKӫ�
\ӃX�Oj�OjP�W��FiF�ÿӍQK�FDR�QKҩW�FӫD�OӟS�SKӫ�WUrQ�KjQK�WUuQK�FӫD�EL��0ӝW�Vӕ�FiF�ÿӍQK�
WKҩS�KѫQ�YүQ�FKѭD�WLӃS�[~F�YӟL�ÿҫX�EL��GүQ�ÿӃQ�FK~QJ�YүQ�FzQ�Fy�WKӇ�TXDQ�ViW�ÿѭӧF�
�FiF�Y�QJ�WUҳQJ�ViQJ�WURQJ�Y�QJ�YӃW�PzQ��KuQK��D���&iF�Y�QJ�ViQJ�WUҳQJ�Qj\�YүQ�FzQ�
Fy�WKӇ�TXDQ�ViW�ÿѭӧF�NKi�QKLӅX�ӣ�ErQ�WURQJ�YӃW�PzQ�YӟL�WҧL���1��KuQK��E���Yj�PӝW�Vӕ�
tW�ӣ�YӃW�PzQ�YӟL�WҧL���1��KuQK��F����

+uQK����ҦQK�WRjQ�Eӝ�YӃW�PzQ�$O7L1�VDX�WKӱ�QJKLӋP���D����1���E����1�

+uQK����/iW�FҳW�ÿӏD�KuQK�YӃW�PzQ�$O7L1�VDX�WKӱ�QJKLӋP�WҧL���1�

9ӟL�WҧL�WUӑQJ���1�Yj���1�Vӱ�GөQJ�NtQK�KLӇQ�YL�ODVHU�2O\PSXV�26/������NK{QJ�
WKӇ�QKұQ�GLӋQ�ÿѭӧF�FKLӅX�VkX�YӃW�PzQ�Yu�FKLӅX�VkX�FzQ�UҩW�QKӓ��PһF�G��TXDQ�ViW�WKҩ\�
PӝW� Vӕ� YӃW� [ѭӟF� GӑF� YӃW� PzQ� YӟL� WҧL� �� 1� �KuQK� �D��� 9ӟL� WҧL� WUӑQJ� �� 1�� VDX� WKӱ�
QJKLӋP�TXDQ�ViW�WKҩ\�Vӵ�[XҩW�KLӋQ�FӫD�UmQK�[ѭӟF�VkX�NpR�GjL�WRjQ�Eӝ�YӃW�PzQ��KuQK�
�E���Yӏ�WUt�VkX�QKҩW�FӫD�YӃW�PzQ�ÿR�ÿѭӧF�NKRҧQJ�������P��KuQK�����5mQK�[ѭӟF�Eӏ�Fj\�
[ӟL�GӑF�WKHR�KѭӟQJ�NK{QJ�KRjQ�WRjQ�VRQJ�VRQJ�YӟL�KѭӟQJ�FKX\ӇQ�ÿӝQJ�FӫD�EL��+ѫQ�
QӳD�ÿӝ�FDR�YӅ�KDL�SKtD�FӫD�YӃW�[ѭӟF�NK{QJ�ÿӅX�QKDX��1JX\rQ�QKkQ�FKtQK�GүQ�ÿӃQ�
ÿLӅX�Qj\��WKHR�TXDQ�ÿLӇP�FӫD�WiF�JLҧ��Fy�WKӇ�Oj�Vӵ�WtFK�Wө�QJүX�QKLrQ�FӫD�PӝW�WұS�KӧS�
FiF�NKX\ӃW�WұW�WӃ�YL�Fy�VҹQ�ErQ�WURQJ�OӟS�SKӫ��NӃW�KӧS�YӟL�Vӵ�EiP�GtQK�FӫD�YұW�OLӋX�Eӏ�
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ERQJ�WUyF�YjR�FRXWHUERG\�Yj�WұS�WUXQJ�YӅ�PӝW�SKtD�FӫD�UmQK�[ѭӟF��.KX\ӃW�WұW�WӃ�YL�
ErQ�WURQJ�Fy�WKӇ�WKҩ\�U}�ӣ�KuQK��E��PӝW�Vӕ�FiF�Oӛ�WUӕQJ�ErQ�GѭӟL�YӃW�[ѭӟF��FK~QJ�FKӫ�
\ӃX�WұS�WUXQJ�ӣ�JLӳD�YӃW�PzQ�WKHR�FKLӅX�GӑF��;pW�WәQJ�WKӇ��Vӵ�GӏFK�FKX\ӇQ�FӫD�FiF�
PҧQK�YөQ�GR�PzQ�YӅ�GӑF�KDL�SKtD�FӫD�YӃW�PzQ�FKӍ�TXDQ�ViW�ÿѭӧF�NKL�WKӱ�QJKLӋP�YӟL�
WҧL���1��QKѭQJ�Vӵ�GӏFK�FKX\ӇQ�Qj\�Oj�NK{QJ�ÿiQJ�NӇ��KuQK�����

+uQK�����/iW�FҳW�ÿӏD�KuQK�YӃW�PzQ�7L$O1�VDX�WKӱ�QJKLӋP�WҧL���1�

ĈӕL�YӟL�OӟS�SKӫ�7L$O1��TXDQ�ViW�ҧQK�YӃW�PzQ�FKR�WD�WKҩ\�Fѫ�FKӃ�PjL�PzQ�NKi�
NKiF�VR�YӟL�OӟS�SKӫ�$O7L1��4XDQ�ViW�OiW�FҳW�ÿӏD�KuQK�YӃW�PzQ�OӟS�SKӫ�7L$O1�VDX�WKӱ�
QJKLӋP���1��KuQK�����WD�WKҩ\�ÿӝ�VkX�YӃW�PzQ�a�������P��ҧQK�TXpW��'�FǊQJ�QKѭ�OiW�
FҳW�ÿӏD�KuQK�FKR�WKҩ\�OӟS�SKӫ�Eӏ�Fj\�[ӟL�PmQK�OLӋW��YұW�OLӋX�OӟS�SKӫ�Eӏ�PjL�PzQ�Yj�
PӝW�SKҫQ�Eӏ�pS�YӅ�GӑF�KDL�SKtD�FӫD�YӃW�PzQ��GүQ�ÿӃQ�ELӇX�ÿӗ�KӋ�Vӕ�PD�ViW�FӫD�OӟS�
SKӫ�7L$O1�Fy�ELrQ�ÿӝ�GDR�ÿӝQJ�OӟQ�KѫQ�VR�YӟL�OӟS�SKӫ�$O7L1��KuQK�����Ĉӝ�FDR�OӟS�
YұW�OLӋX�pS�YӅ�KDL�SKtD�FǊQJ�NK{QJ�ÿӅX�QKDX��WӭF�YӃW�PzQ�NK{QJ�ÿӕL�[ӭQJ��.KL�WăQJ�
WҧL�WKӱ�QJKLӋP�OrQ�ÿӃQ���1��KuQK������ҧQK�FKөS�OiW�FҳW�ÿӏD�KuQK�WҥL�Y�QJ�VkX�QKҩW�FӫD�
YӃW�PzQ��TXDQ�ViW�WKҩ\�FKLӅX�VkX�WUXQJ�EuQK�Oj������P��Fi�ELӋW�WҥL�Yӏ�WUt�Eӏ�ERQJ�WUyF�
FөF�Eӝ�ÿӝ�VkX�ÿR�ÿѭӧF�ÿӃQ������P��4XDQ�ViW�FKXQJ�YӃW�PzQ��PӝW�SKҫQ�GR�WKLӃW�NӃ�
FӫD�WKӱ�QJKLӋP��NK{QJ�QKuQ�WKҩ\�Vӵ�WiFK�OӟS�FӫD�PjQJ�QLWUXD��FK~QJ�Eӏ�pS�YӅ�SKtD�
YұW�OLӋX�QӅQ�686�����GR�EҧQ�FKҩW�FӫD�YұW�OLӋX�QӅQ�Fy�ÿӝ�FӭQJ�NK{QJ�FDR��7yP�OҥL��
PjQJ�$O7L1�Yj�7L$O1�Fy�Fѫ�FKӃ�PjL�PzQ�WUѭӧW�NKiF�QKDX��

.ӃW�TXҧ�FӫD�QJKLrQ�FӭX�Qj\�SK��KӧS�YӟL�QKұQ�ÿӏQK�YӅ�NKҧ�QăQJ�EiP�GtQK�FӫD�
OӟS�SKӫ�$O7L1�VR�YӟL� OӟS�SKӫ�7L$O1�>��@��/ӟS�SKӫ�$O7L1�Fy�WtQK�ÿjQ�KӗL�FDR�Yj�
NKҧ� QăQJ� FKӕQJ� ELӃQ� GҥQJ� GҿR� FDR� KѫQ�� WӭF� WӍ� Vӕ�+�(� Yj�+��(�� FDR� KѫQ� OӟS� SKӫ�
7L$O1��WURQJ�ÿy�+�Oj�ÿӝ�FӭQJ�OӟS�SKӫ��(�Oj�P{�ÿXQ�ÿjQ�KӗL��.Kҧ�QăQJ�ÿjQ�KӗL�Yj�
ELӃQ�GҥQJ�GҿR�WKHR�QKұQ�ÿӏQK�FӫD�>��@�OLrQ�TXDQ�ÿӃQ�WKjQK�SKҫQ�KyD�KӑF�FӫD�Qy��WӭF�
WӍ�OӋ�$O��7L�$O��WURQJ�OӟS�SKӫ�$O7L1�FDR�KѫQ�OӟS�7L$O1��
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+uQK�����/iW�FҳW�ÿӏD�KuQK�YӃW�PzQ�7L$O1�VDX�WKӱ�QJKLӋP�WҧL���1�

���.ӂ7�/8Ұ1�

7KpS�NK{QJ�JӍ�686����ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�ÿӇ�VҧQ�[XҩW�FiF�FKL�WLӃW�QJjQK�
WKӵF�SKҭP��GѭӧF�SKҭP�FǊQJ�QKѭ�FiF�FKL� WLӃW�Pi\�NKiF�Yj�ÿѭӧF�FRL� Oj�YұW� OLӋX�NӃW�
FҩX�Fy�NKҧ�QăQJ�FKӕQJ�PjL�PzQ�YӯD�SKҧL��ӬQJ�GөQJ�FӫD�OӟS�SKӫ�39'�ÿѭӧF�ÿӅ�[XҩW�
QKѭ�PӝW� JLҧL� SKiS� ÿҫ\� KӭD�KҽQ�� GӉ� WKӵF�KLӋQ� WURQJ� WKӵF� WӃ� F{QJ�QJKLӋS�� ÿӇ�QJăQ�
QJӯD�Vӵ�PjL�PzQ�FӫD�FiF�Eӝ�SKұQ�EҵQJ�WKpS�NK{QJ�JӍ��7URQJ�QJKLrQ�FӭX�Qj\��Fѫ�FKӃ�
PjL�PzQ�FӫD�FiF�OӟS�SKӫ�$O7L1�Yj�7L$O1�OҳQJ�ÿӑQJ�EҵQJ�Kӗ�TXDQJ�FDWKRGH� WUrQ�
WKpS�NK{QJ�JӍ�686����ÿm�ÿѭӧF�QJKLrQ�FӭX��&iF�NӃW�OXұQ�VDX�ÿk\�ÿѭӧF�U~W�UD��

��&iF�ÿһF�WtQK�FӫD�OӟS�SKӫ�FKӭQJ�Wӓ�UҵQJ�FK~QJ�Fy�FҩX�WU~F�ÿҥW�\rX�FҫX��WӭF�Oj�
FK~QJ�Fy�ÿӝ�EiP�GtQK�WӕW�YӟL�QӅQ��ÿҥW�ÿӝ�EiP�GtQK�+)��WURQJ�WKӱ�QJKLӋP�5RFNZHOO��
1JRjL�UD��ÿӝ�EiP�GtQK�WӕW�FӫD�PjQJ�FzQ�ÿѭӧF�NLӇP�FKӭQJ�NKL�NK{QJ�TXDQ�ViW�WKҩ\�
KLӋQ�WѭӧQJ�ERQJ�WUyF�OӟS�SKӫ�NKL�WKӱ�QJKLӋP�EjL�WHVW�EDOO�RQ�IODW��

��Ĉӝ�PzQ�WUѭӧW�FӫD�PүX�YұW�OLӋX�QӅQ�686����NK{QJ�SKӫ�FDR�KѫQ�VR�YӟL�PүX�
VDX�NKL�SKӫ�39'��.Kҧ�QăQJ�FKӕQJ�PjL�PzQ�WUѭӧW�FӫD�$O7L1�WӕW�KѫQ�7L$O1�NKL�WKӱ�
QJKLӋP�YӟL�WҧL�����1�WURQJ�EjL�ÿiQK�JLi�PD�ViW�PjL�PzQ�EDOO�RQ�IODW�YӟL�FһS�PD�ViW�
OӟS�SKӫ�EL����&U���PһF�G��OӟS�SKӫ�7L$O1�Fy�KӋ�Vӕ�PD�ViW�WKҩS�KѫQ��

��+Ӌ�Vӕ�PD�ViW�FӫD�FiF�OӟS�SKӫ�WӕW�KѫQ�VR�YӟL�NK{QJ�Fy�OӟS�SKӫ��+Ӌ�Vӕ�PD�ViW�
JLҧP�����OҫQ�ÿӕL�YӟL�OӟS�SKӫ�7L$O1��������OҫQ�ÿӕL�YӟL� OӟS�SKӫ�7L$O1��&ѫ�FKӃ�PjL�
PzQ� WUѭӧW�FӫD�PjQJ�$O7L1�Yj�7L$O1�Oj�NKiF�QKDX��/ӟS�SKӫ�$O7L1�Oj� OjP�W��FiF�
ÿӍQK��WҥR�UmQK��FiF�YӃW�[ѭӟF�GӑF�YӃW�PzQ��tW�Fy�Vӵ�GӏFK�FKX\ӇQ�YұW�OLӋX�YӅ�KDL�SKtD�
GӑF�YӃW�PzQ��9ӟL�OӟS�SKӫ�$O7L1��OӟS�SKӫ�Eӏ�Fj\�[ӟL�PmQK�OLӋW��YұW�OLӋX�Eӏ�PjL�PzQ�
Yj�Eӏ�pS�YӅ�KDL�SKtD�GӑF�YӃW�PzQ��
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7¬,�/,ӊ8�7+$0�.+Ҧ2�

��� :DQJ� 3��� =KDQJ� <��� <X� '���0LFURVWUXFWXUH� DQG� PHFKDQLFDO� SURSHUWLHV� RI�
SUHVVXUH�TXHQFKHG�66����6WDLQOHVV�6WHHO��0DWHU�����������������

��� 6]DOD�0���%HHU�/HFK�.���:DOF]DN�0���$�VWXG\�RQ�WKH�FRUURVLRQ�RI�VWDLQOHVV�VWHHO�
IORRU�GUDLQV�LQ�DQ�LQGRRU�VZLPPLQJ�SRRO��(QJ��)DLO��$QDO�������������������

��� 3UDGKDQ� .�� .��� 0DWDZDOH� &�� 5���+HDW� WUHDWPHQW� DQDO\VLV� RI� 66���� IRU� JDV�
WXUELQH�DSSOLFDWLRQ��0DWHU��7RGD\�3URF�����������������������

��� /LFKWHQIHOG� -�� $��� 0DWD\D� 0�� &��� 9DQ� 7\QH� &�� -��� (IIHFW� RI� VWUDLQ� UDWH� RQ�
VWUHVV�VWUDLQ�EHKDYLRU�RI�DOOR\�����DQG����/�DXVWHQLWLF�VWDLQOHVV�VWHHO��0HWDOO��
0DWHU��7UDQV��$�����������������������

��� .UHOOD� $�� .��� 7KH� QHZ� SDUDPHWHU� WR� DVVHVV� FDYLWDWLRQ� HURVLRQ� UHVLVWDQFH� RI�
KDUG�39'�FRDWLQJV��(QJ��)DLO��$QDO������������������������

��� %LOLPOHUL� )�� HW� DO���)ULFWLRQ� EHKDYLRU� RI� 7L$O1�� $O7L1� DQG� $O&U1�PXOWLOD\HU�
FRDWLQJV�DW� QDQRVFDOH��(U]LQFDQ�8QLY�� -��6FL��7HFKQRO��(U]LQFDQ�8QLYHUVLWHVL�
)HQ�%LOLPOHUL�(QVLWXVX�'HUJLVL�����������������������

��� .XONDUQL�$��3��� 6DUJDGH�9��*���&KDUDFWHUL]DWLRQ� DQG� SHUIRUPDQFH� RI�$O7L1��
$O7L&U1��7L1�7L$O1�39'�FRDWHG�FDUELGH�WRROV�ZKLOH�WXUQLQJ�66������0DWHULDOV�
DQG�0DQXIDFWXULQJ�3URFHVVHV�����������������������

��� .RKOVFKHHQ� -��� %DUHLVV� &��� (IIHFW� RI� KH[DJRQDO� SKDVH� FRQWHQW� RQ� ZHDU�
EHKDYLRXU�RI�$O7L1�DUF�39'�FRDWLQJV��&RDWLQJV�����������������

��� )DQ�4��;��HW�DO���0LFURVWUXFWXUH�DQG�FRUURVLRQ�UHVLVWDQFH�RI�WKH�$O7L1�FRDWLQJ�
GHSRVLWHG�E\�DUF�LRQ�SODWLQJ��$FWD�0HWDOO��6LQ���������������������������

���� &KHQ�/��HW�DO���7KHUPDO�VWDELOLW\�DQG�R[LGDWLRQ�UHVLVWDQFH�RI�7L�$O�1�FRDWLQJV��
6XUI��&RDWLQJV�7HFKQRO�������������������������������

���� 6]DOD�0��HW�DO���&DYLWDWLRQ�HURVLRQ�DQG�VOLGLQJ�ZHDU�PHFKDQLVPV�RI�$O7L1�DQG�
7L$O1�ILOPV�GHSRVLWHG�RQ�VWDLQOHVV�VWHHO�VXEVWUDWH�&RDWLQJV��������������

���� =KDQJ�=��HW�DO���7ULERORJLFDO�EHKDYLRUV�RI�VXSHU�KDUG�7L$O1�FRDWLQJV�GHSRVLWHG�
E\�ILOWHUHG�FDWKRGH�YDFXXP�DUF�GHSRVLWLRQ��0DWHU��������������������

���� %RE]LQ� .�� HW� DO���'HYHORSPHQW� RI� PXOWLOD\HU� 7L$O1� �� Ȗ�$O�2�� FRDWLQJV� IRU�
GLIILFXOW�PDFKLQLQJ�RSHUDWLRQV��0DWHU��5HV��6RF��6\PS��3URF�������������������

���� <L� -��� &KHQ� .��� ;X� <��� 0LFURVWUXFWXUH�� SURSHUWLHV�� DQG� WLWDQLXP� FXWWLQJ�
SHUIRUPDQFH�RI�$O7L1�&X�DQG�$O7L1�1L�FRDWLQJV��&RDWLQJV��������������

���� :ROIH�'��(���*DEULHO�%��0���5HHG\�0��:���1DQROD\HU� �7L�&U�1�FRDWLQJV� IRU�
KDUG�SDUWLFOH�HURVLRQ�UHVLVWDQFH��6XUI��&RDWLQJV�7HFKQRO����������������������
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7KH�DLP�RI� WKH�SDSHU�ZDV� WR� LQYHVWLJDWH� WKH�PHFKDQLFDO�SURSHUWLHV�RI�$O7L1��
7L$O1� FRDWLQJV� GHSRVLWHG� E\� WKH� DUF�39'� PHWKRG� RQ� 686���� VWDLQOHVV� VWHHO�
VXEVWUDWH�� 7KH� FRDWLQJ
V� VXUIDFH�PRUSKRORJ\� DQG� VWUXFWXUH�ZHUH� H[DPLQHG� XVLQJ� D�
SURILORPHWHU��VFDQQLQJ�HOHFWURQ�PLFURVFRS\��HQHUJ\�GLVSHUVLRQ�VSHFWURVFRS\�DQG�;�
UD\�GLIIUDFWLRQ��$GKHVLRQ�RI�WKH�GHSRVLWHG�FRDWLQJV�ZDV�GHWHUPLQHG�E\�WKH�5RFNZHOO�
WHVW��7KH�VOLGLQJ�ZHDU�UHVLVWDQFH�RI�$O7L1�DQG�7L$O1�ZDV�PXFK�KLJKHU�WKDQ�WKDW�RI�
WKH�VWDLQOHVV�VWHHO�VDPSOH��7KH�GHSRVLWLRQ�RI�39'�ILOP�RQ�D�VWDLQOHVV�VWHHO�VXEVWUDWH�
UHGXFHV� WKH� FRHIILFLHQW� RI� IULFWLRQ� E\� ���� WLPHV�� 7KH� VOLGLQJ� ZHDU� PHFKDQLVP� RI�
$O7L1�DQG�7L$O1�FRDWLQJV�ZDV�GLIIHUHQW��$O7L1��� WKH�YHUWLFHV�RI� WKH�FRDWLQJ�ZHUH�
REWXVHG��JURRYHG��DQG�VFUDWFKHG�DORQJ�WKH�ZHDU��ZLWK�OHVV�PDWHULDO�GLVSODFHPHQW�LQ�
ERWK�GLUHFWLRQV�DORQJ�WKH�ZHDU�WUDFH��7L$O1���WKH�FRDWLQJ�ZDV�VWURQJO\�SORZHG��WKH�
PDWHULDO�ZDV�ZRUQ�DQG�IRUFHG�LQ�ERWK�GLUHFWLRQV�RI�WKH�VOLGLQJ�ZHDU�WUDFH��

.H\ZRUGV��$O7L1��7L$O1��DUF�39'��VWDLQOHVV�VWHHO��DGKHVLRQ��ZHDU�UHVLVWDQFH��
K͛�TXDQJ�FDWKRGH��K͛�TXDQJ�FKkQ�NK{QJ��WKpS�NK{QJ�J͑��EiP�GtQK��FK͙QJ�PjL�PzQ��
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3K̫Q�EL͏Q�[RQJ�QJj\����WKiQJ���QăP������

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����&KL�QKiQK�3KtD�1DP��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�
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&KL�QKiQK�3KtD�1DP��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�
6ӕ����ÿѭӡQJ���WKiQJ����3KѭӡQJ�����4XұQ�����7S��+ӗ�&Kt�0LQK�
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