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7HUSHQ�Oj�QKyP�FiF�K\GURFDFERQ�QJXӗQ�JӕF�WKLrQ�QKLrQ��Fy�F{QJ�WKӭF�KyD�KӑF�
GҥQJ� �&�+��Q�� YӟL� PҥFK� FDUERQ� ÿѭӧF� [k\� GӵQJ� Wӯ� FiF� ÿѫQ� Yӏ� LVRSUHQ� >&+��  �
&�&+���&+� �&+�@���

7HUSHQ�ÿѭӧF�SKkQ�ORҥL�WKHR�Vӕ�OѭӧQJ�ÿѫQ�Yӏ�LVRSUHQ��WURQJ�ÿy�PRQRWHUSHQ�JӗP�
��ÿѫQ�Yӏ� LVRSUHQ�����QJX\rQ� Wӱ� FDFERQ QKѭ�Į�SLQHQ��ȕ�SLQHQ�Yj� OLPRQHQ��'LWHUSHQ�
JӗP� �� ÿѫQ� Yӏ� LVRSUHQ�� ��� QJX\rQ� Wӱ� FDFERQ�� 7ULWHUSHQ� JӗP� �� ÿѫQ� Yӏ� LVRSUHQ�� ���
QJX\rQ� Wӱ� FDUERQ�� 7HWUDWHUSHQ� JӗP� �� ÿѫQ� Yӏ� LVRSUHQ�� ��� QJX\rQ� Wӱ� FDUERQ��
3RO\WHUSHQ�JӗP�QKLӅX�KѫQ���ÿѫQ�Yӏ�LVRSUHQ��QKLӅX�KѫQ����QJX\rQ�Wӱ�FDUERQ�>�@���

3RO\WHUSHQ� ÿѭӧF� ÿLӅX� FKӃ� EҵQJ� FiFK� WU�QJ� KӧS� KRһF� ÿӗQJ� WU�QJ� KӧS� FiF�
PRQRWHUSHQ��WURQJ�ÿy�ȕ�SLQHQ�ÿѭӧF�Vӱ�GөQJ�SKә�ELӃQ�QKҩW���

+uQK����3KҧQ�ӭQJ�WәQJ�KӧS�PӝW�Vӕ�SRO\WHUSHQ�

3RO\WHUSHQ�WKӇ�KLӋQ�FiF�WtQK�FKҩW�ÿһF�WUѭQJ�FӫD�K\GURFDFERQ�FDR�SKkQ�Wӱ��WUѫ�
YӅ�PһW�KyD�KӑF��WUѫ�YӟL�D[LW�Y{�Fѫ��NLӅP�Yj�GXQJ�GӏFK�PXӕL�ORmQJ���Fy�NKҧ�QăQJ�EiP�
GtQK� WӕW�� 'R� ÿy�� SRO\WHUSHQ� Fy� QKLӅX� ӭQJ� GөQJ� NKiF� QKDX� WURQJ� F{QJ� QJKLӋS��
3RO\WHUSHQ�ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�OjP�FKҩW�NӃW�GtQK��ÿһF�ELӋW�Oj�FKҩW�NӃW�GtQK�FKӏX�iS�
Yj�FKӏX�QKLӋW��1KyP�SRO\PH�Qj\�FǊQJ�ÿѭӧF�Vӱ�GөQJ�SKә�ELӃQ�WURQJ�FKӃ�WҥR�OӟS�SKӫ�
FKӕQJ�ҭP��FKӕQJ�JӍ�VpW«�1JRjL�UD��SRO\WHUSHQ�FzQ�ÿѭӧF�Vӱ�GөQJ�WURQJ�PӵF�LQ��OjP�
FKҩW�SKө�JLD�WURQJ�YHFQL��FDR�VX��YұW�OLӋX�ELWXP��EDR�Eu� WKӵF�SKҭP�Yj�VҧQ�[XҩW�NҽR�
FDR�VX�>�@��

Ӣ�NKӕL�OѭӧQJ�SKkQ�Wӱ�WKҩS��WURQJ�NKRҧQJ������������J�PRO��SRO\WHUSHQ�Fy�GҥQJ�
OӓQJ��ÿһF�ViQK��Fy�NKҧ�QăQJ�KzD�WDQ�ÿѭӧF�QKLӅX�SKө�JLD�FKӕQJ�ăQ�PzQ��FKӕQJ�R[\�
KyD��&�QJ�YӟL�FiF�WtQK�FKҩW�NKiF�QKѭ�FiFK�ÿLӋQ�WӕW��FKӕQJ�WKҩP�ҭP��FKR�SKpS�OjP�
YLӋF�ӣ�GҧL�QKLӋW�ÿӝ�UӝQJ��FǊQJ�QKѭ�NKҧ�QăQJ�EiP�GtQK�WӕW�WUrQ�EӅ�PһW�QKLӅX�ORҥL�YұW�
OLӋX�NKiF�QKDX��SRO\WHUSHQ�GҥQJ�OӓQJ�Fy�WKӇ�ÿѭӧF�Vӱ�GөQJ�OjP�WKjQK�SKҫQ�FKtQK�ÿӇ�
FKӃ� WҥR� OӟS� SKӫ� EҧR� YӋ� FiF� WKLӃW� Eӏ� ÿLӋQ� Wӱ�� 7X\� QKLrQ�� KLӋQ� QD\� WUrQ� WKӏ� WUѭӡQJ��
SRO\WHUSHQ�FKӫ�\ӃX�ÿѭӧF�VҧQ�[XҩW�Yj�Vӱ�GөQJ�YӟL�NKӕL�OѭӧQJ�SKkQ�Wӱ�WUXQJ�EuQK��Fy�
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ÿLӇP�FKҧ\�PӅP�WURQJ�NKRҧQJ��������&��SRO\WHUSHQ�GҥQJ�OӓQJ�Fy�NKӕL�OѭӧQJ�SKkQ�Wӱ�
WKҩS�FKѭD�ÿѭӧF�QJKLrQ�FӭX�Yj�ӭQJ�GөQJ�SKә�ELӃQ��&K~QJ�W{L�FKѭD�WuP�WKҩ\�FiF�F{QJ�
Eӕ�YӅ�WtQK�FKҩW�ÿLӋQ�FǊQJ�QKѭ�PӝW�Vӕ�WtQK�FKҩW�KyD�Oê�NKiF�FӫD�ORҥL�SRO\PH�Qj\��

&ǊQJ�QKѭ�FiF�KӧS�FKҩW�FDR�SKkQ�Wӱ�NKiF��SRO\WHUSHQ�ÿѭӧF�ÿLӅX�FKӃ�EҵQJ�FiFK�
WU�QJ�KӧS�PRQRWHUSHQ��;~F�WiF�ÿѭӧF�Vӱ�GөQJ�WURQJ�ÿLӅX�FKӃ�SRO\WHUSHQ�Oj�FiF�D[LW�
/HZLV��WURQJ�ÿy�SKә�ELӃQ�QKҩW�Oj�QK{P�FORUXD��7X\�QKLrQ��YLӋF�Vӱ�GөQJ�FKҩW�[~F�WiF�
Qj\�\rX�FҫX�YӅ�QKLӋW�ÿӝ�SKҧQ�ӭQJ�WKҩS��GүQ�ÿӃQ�FKL�SKt�OjP�OҥQK�FDR��ÿӗQJ�WKӡL�\rX�
FҫX�PӭF�ÿӝ� WLQK�NKLӃW� FDR�ÿӕL� YӟL� Fҧ� FKҩW�SKҧQ�ӭQJ�Yj�GXQJ�P{L��'R�ÿy��PӝW� Vӕ�
QJKLrQ�FӭX�ÿm�ÿѭӧF�WKӵF�KLӋQ�ÿӇ�NKҧR�ViW�FiF�ORҥL�FKҩW�[~F�WiF�NKiF��QKѭ�DON\O�QK{P�
GLFORUXD�>�@��

7URQJ�QJKLrQ�FӭX�ÿm�WәQJ�KӧS�SRO\�ȕ�SLQHQ�GҥQJ�OӓQJ�Fy�NKӕL�OѭӧQJ�SKkQ�Wӱ�
WURQJ�NKRҧQJ����������J�PRO�Wӯ�PRQRPH�ȕ�SLQHQ��KuQK�����3RO\�ȕ�SLQHQ�WҥR�WKjQK�
VӁ�ÿѭӧF�NKҷQJ�ÿӏQK�FҩX�WU~F�SKkQ�Wӱ�Yj�NKҧR�ViW�PӝW�Vӕ�WtQK�FKҩW�Oê���KyD���ÿLӋQ�Fѫ�
EҧQ�ÿӇ�NLӇP�WUD�Vӵ�SK��KӧS�Vӱ�GөQJ�OjP�FKҩW�QӅQ�FKR�YұW� OLӋX�SKӫ�EҧR�YӋ�WKLӃW�Eӏ�
ÿLӋQ���ÿLӋQ�Wӱ���

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

�����9ұW�OLӋX�Yj�WKLӃW�Eӏ�QJKLrQ�FӭX�

��+yD�FKҩW��ȕ�SLQHQ���������7UXQJ�4XӕF���(WK\O�QK{P�GLFORUXD��&�+�$O&O���
����0�WURQJ�WROXHQ��7KHUPR�6FLHQWLILF���WROXHQ�����������0HUFN���QѭӟF�FҩW��+&O�����
�������7UXQJ�4XӕF���1D2+�������7UXQJ�4XӕF���D[LW�FLWULF�����������7UXQJ�4XӕF���
&D62�� ��� ����� 7UXQJ� 4XӕF��� GLDWRPLW� �7UXQJ� 4XӕF��� NKt� 1�� �������� :.6� ��
6LQJDSRUH���

��'өQJ�Fө��%uQK�FҫX���Fә�GXQJ�WtFK���/��SKӉX�QKӓ�JLӑW�KuQK�WUө��SKӉX�FKLӃW��[L�
ODQK�WKӫ\�WLQK�GXQJ�WtFK����PO��QKLӋW�NӃ��S\FQRPHWHU�NLP�ORҥL�WKӇ�WtFK�����FP���EXUHW��

��7KLӃW�Eӏ��0i\�NKXҩ\�Wӯ�JLD�QKLӋW� ,.$�&�0$*�+6���FRQWURO��FkQ�SKkQ�WtFK�
6KLPDG]X��EѫP�K~W�FKkQ�NK{QJ��Pi\�FҩW�QѭӟF�+DPLOWRQ���

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

7͝QJ�KͫS�SRO\�ȕ�SLQHQ�

4X\� WUuQK� WәQJ� KӧS� SRO\�ȕ�SLQHQ� WKӵF� KLӋQ� WKHR� TX\� WUuQK� FӫD�5DTXHO� 3�� )��
*XLQH� Yj� FӝQJ� Vӵ� >�@�� 3KҧQ� ӭQJ� ÿѭӧF� WKӵF� KLӋQ� KRjQ� WRjQ� WURQJ�P{L� WUѭӡQJ�1���
7KrP�OҫQ�OѭӧW�����P/�WROXHQ������P/�&�+�$O&O�����0�WURQJ�WROXHQ�YjR�EuQK�FҫX���
Fә� EҵQJ�[LODQK��ĈXQ�QyQJ�QKҽ� WӟL� ���&� WURQJ� ��� SK~W��7LӃS� WKHR�� G�QJ� SKӉX� QKӓ�
JLӑW�� WKrP�Wӯ� Wӯ� WӯQJ�JLӑW�FKR�ÿӃQ�KӃW�����J�ȕ�SLQHQ�YjR�EuQK�SKҧQ�ӭQJ��.KXҩ\�ӣ�
QKLӋW�ÿӝ����&�WURQJ���JLӡ��ĈӇ�NӃW�WK~F�SKҧQ�ӭQJ��WKrP�����P/�QѭӟF�FҩW�ӣ�QKLӋW�ÿӝ�
SKzQJ��WLӃS�WөF�NKXҩ\�WURQJ����SK~W���

+ӛQ�KӧS�VDX�SKҧQ�ӭQJ�ÿѭӧF�FKX\ӇQ�VDQJ�SKӉX�FKLӃW��ORҥL�Eӓ�SKD�QѭӟF��3KD�KӳX�
Fѫ�ÿѭӧF�UӱD�OҫQ�OѭӧW�YӟL�GXQJ�GӏFK�+&O�������1D2+�����D[LW�FLWULF����Yj�QѭӟF�FҩW��
PӛL�GXQJ�GӏFK�UӱD���OҫQ��/jP�NK{�YӟL�&D62���/ӑF�KӛQ�KӧS���OҫQ�YӟL�GLDWRPLW��/jP�ED\�
KѫL�GXQJ�P{L�EҵQJ�EѫP�K~W�JLҧP�iS�VXҩW��Vҩ\�FKkQ�NK{QJ�ӣ����&�ÿӃQ�NK{�KRjQ�WRjQ���
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+uQK����3KҧQ�ӭQJ�WәQJ�KӧS�SRO\�ȕ�SLQHQ

;iF�ÿ͓QK�F̭X�WU~F�KyD�K͕F��

3RO\�ȕ�SLQHQ� WҥR� WKjQK� ÿѭӧF�[iF�ÿӏQK� FҩX� WU~F�EҵQJ�SKә� FӝQJ�KѭӣQJ� Wӯ�KҥW�
QKkQ� �+� 105� Yj� ��&� 105� ÿR� WURQJ� GXQJ� P{L� FKORURIRUP�G�� Vӱ� GөQJ� WKLӃW� Eӏ�
%UXNHU�$YDQFH�1(2� ����0+]�� SKә� KӗQJ� QJRҥL� ,5� FӫD�PүX� OӓQJ� WUrQ�PүX� OӓQJ�
SRO\PH�ÿѭӧF�ÿR�WUrQ�WKLӃW�Eӏ�6SHFWUXP�7ZR�'7*6�/���������KmQJ�3HUNLQ�(OPHU�WҥL�
9LӋQ�+yD�KӑF��9LӋQ�+jQ�OkP�.KRD�KӑF�Yj�&{QJ�QJKӋ�9LӋW�1DP��

.KӕL�OѭӧQJ�SKkQ�Wӱ�Yj�ÿӝ�ÿD�SKkQ�WiQ�YӅ�NKӕL�OѭӧQJ�SRO\PH��3',��ÿѭӧF�[iF�
ÿӏQK�EҵQJ�VҳF�Nê�WKҭP�WKҩX�JHO�*3&�WUrQ�WKLӃW�Eӏ�$JLOHQW������WҥL�3KzQJ�WKt�QJKLӋP�
WUXQJ�WkP��ĈҥL�KӑF�.KRD�KӑF�7ӵ�QKLrQ�7S��+ӗ�&Kt�0LQK��

3KkQ�WtFK�QKL͏W��

7tQK�FKҩW�QKLӋW�FӫD�VҧQ�SKҭP�ÿѭӧF�QJKLrQ�FӭX�GӵD�YjR�NӃW�TXҧ�SKkQ�WtFK�QKLӋW�
TXpW�YL�VDL��'6&���0үX�SKkQ�WtFK�ÿѭӧF�ÿR�EҵQJ�Pi\�SKkQ�WtFK�0HWWOHU�7ROHGR�'6&�
���WURQJ�NKRҧQJ�QKLӋW�ÿӝ�Wӯ�����&�WӟL����&�YӟL�WӕF�ÿӝ�JLD�QKLӋW���&�SK~W�WҥL�3KzQJ�
WKt�QJKLӋP�9LӋQ�Ĉӝ�EӅQ�1KLӋW�ÿӟL��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD��

.K̫R�ViW�WtQK�FK̭W�ÿL͏Q�

ĈLӋQ�iS�ÿiQK�WKӫQJ�FӫD�SRO\PHU�ÿѭӧF�[iF�ÿӏQK�WKHR�WLrX�FKXҭQ�,(&�������>�@�
WUrQ�WKLӃW�Eӏ�[iF�ÿӏQK�ÿLӋQ�iS�ÿiQK�WKӫQJ�2/6����3%�20��

7әQ�KDR�ÿLӋQ�P{L� �WDQ�Į��ÿѭӧF�[iF�ÿӏQK� WKHR� WLrX�FKXҭQ� ,(&�������>�@� WUrQ�
WKLӃW�Eӏ�ĈR�KDR�WәQ�Yj�ÿLӋQ�WUӣ�VXҩW�NKӕL�GҫX�FiFK�ÿLӋQ�+7<-6�+��

Ĉ͡�E͉Q�FK͙QJ�U͵D�WU{L��

4X\� WUuQK� WKӱ�QJKLӋP�ÿӝ�EӅQ�FKӕQJ� UӱD� WU{L� FӫD�PjQJ�SRO\WHUSHQ� WLӃQ� KjQK�
WKHR�WLrX�FKXҭQ�7&91�����������>�@��

&K͑�V͙�D[LW�

&KӍ� Vӕ� D[LW� ÿѭӧF� [iF� ÿӏQK� EҵQJ� SKѭѫQJ� SKiS� FKXҭQ� ÿӝ� D[LW�ED]ѫ� WKHR� WLrX�
FKXҭQ�$670�'����>�@��

Ĉ͡�QKͣW���

Ĉӝ�QKӟW�ELӇX�NLӃQ�FӫD�SRO\WHUSHQ�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�SKiS�%URRNILHOG�
WKHR�WLrX�FKXҭQ�7&91�����������>�@�WUrQ�7KLӃW�Eӏ�ÿR�ÿӝ�QKӟW�74&�VKHHQ��

.K͙L�O˱ͫQJ�ULrQJ��

.KӕL� OѭӧQJ� ULrQJ� FӫD� SRO\WHUSHQ� ÿѭӧF� [iF� ÿӏQK� EҵQJ� SKѭѫQJ� SKiS�
3\FQRPHWHU�WKHR�WLrX�FKXҭQ�7&91����������������>�@��
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���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

�����;iF�ÿӏQK�FҩX�WU~F�KyD�KӑF�

.KӕL� OѭӧQJ� SKkQ� Wӱ� FӫD� SRO\�ȕ�SLQHQ� WKX� ÿѭӧF� ÿѭӧF� [iF� ÿӏQK� EҵQJ� VҳF� Nê�
WKҭP�WKҩX�JHO�*3&��KuQK�����.ӃW�TXҧ�FKR�WKҩ\�VҧQ�SKҭP�Fy�NKӕL�OѭӧQJ�SKkQ�Wӱ�WUXQJ�
EuQK�NKӕL�����J�PRO��NKӕL� OѭӧQJ�SKkQ� Wӱ� WUXQJ�EuQK�Vӕ�����J�PRO��ÿӝ�ÿD�SKkQ� WiQ�
�3',��Oj�������

+uQK����*LҧQ�ÿӗ�*3&�FӫD�SRO\�ȕ�SLQHQ�

&ҩX� WU~F� SKkQ� Wӱ� FӫD� SRO\�ȕ�SLQHQ� QKұQ� ÿѭӧF� Wӯ� SKҧQ� ӭQJ� WU�QJ� KӧS� ÿѭӧF�
NKҷQJ�ÿӏQK�WK{QJ�TXD�SKә�,5�Yj�SKә�105��

+uQK����3Kә�,5�FӫD�SRO\�ȕ�SLQHQ�
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7UrQ�SKә� ,5��KuQK����� WD�FKӍ�TXDQ�ViW�ÿѭӧF�FiF�EăQJ�VyQJ�KҩS� WKө�ÿһF� WUѭQJ�
FKR�GDR�ÿӝQJ�FӫD�K\GURFDFERQ�QKѭ��GDR�ÿӝQJ�&�+�ӣ�NKRҧQJ�������������FP���Yj�
�����FP����GDR�ÿӝQJ�KyD�WUӏ�&� �&�ӣ�NKRҧQJ������FP����.ӃW�TXҧ�Qj\�SK��KӧS�YӟL�FҩX�
WU~F�SKkQ�Wӱ�SRO\�ȕ�SLQHQ��

.ӃW� TXҧ� SKkQ� WtFK� �+�105� Yj� FiF� WtQ� KLӋX� JiQ� FӫD� WӯQJ� QJX\rQ� Wӱ�+� WUrQ�
SKkQ�Wӱ�SRO\WHUSHQ�WҥR�WKjQK�WKӇ�KLӋQ�WUrQ�KuQK����

3Kә��+�105��FiF�WtQ�KLӋX�WURQJ�Y�QJ�����������SSP�ÿһF�WUѭQJ�FKR�FiF�KLGUR�
JҳQ�YӟL�FiF�QJX\rQ�Wӱ�FDUERQ�VS� QKѭ�FiF�QKyP�&+��&+���&+���&iF�WtQ�KLӋX�WURQJ�
NKRҧQJ�����������SSP�OLrQ�TXDQ�ÿӃQ�KLGUR�JҳQ�WUӵF�WLӃS�YӟL�QJX\rQ�Wӱ�FDUERQ�VS��FӫD�
OLrQ�NӃW�ÿ{L�&� �&��WURQJ�ÿy�WtQ�KLӋX�WҥL�����SSP�ÿһF�WUѭQJ�FKR�+�JҳQ�YӟL�FDUERQ�VS��

WURQJ�ÿѫQ�Yӏ� OһS�OҥL�FӫD�SRO\PH��WtQ�KLӋX�WҥL�����SSP�OLrQ�TXDQ�ÿӃQ�FDUERQ�VS��FӫD
ÿѫQ�Yӏ�NӃW�WK~F�PҥFK��0һW�NKiF��JLi�WUӏ�LQWHUJUDO�FӫD�+�WURQJ�ÿѫQ�Yӏ�OһS�OҥL�JҩS������
OҫQ�JLi�WUӏ�LQWHUJUDO�FӫD�+�FӫD�ÿѫQ�Yӏ�NӃW�WK~F�PҥFK��QKѭ�Yұ\��Fy�WKӇ�WtQK�WRiQ�Vѫ�Eӝ�
WUXQJ�EuQK�FiF�SKkQ�Wӱ�SRO\�ȕ�SLQHQ�FKӭD���ÿѫQ�Yӏ�PRQRPH��.ӃW�TXҧ�Qj\�SK��KӧS�
YӟL�NKӕL�OѭӧQJ�SKkQ�Wӱ�WUXQJ�EuQK�WtQK�ÿѭӧF�WKHR�SKѭѫQJ�SKiS�VҳF�Nê�WKҭP�WKҩX�JHO�
ÿm�WUuQK�Ej\�ӣ�WUrQ��
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+uQK����3Kә��+�105�FӫD�SRO\�ȕ�SLQHQ

.ӃW�TXҧ�Qj\�ÿѭӧF�NKҷQJ�ÿӏQK�OҥL�EҵQJ�SKә���&�105��KuQK�����7UrQ�SKә���&�
105�TXDQ�ViW�ÿѭӧF���SKkQ�Y�QJ�WtQ�KLӋX�U}�UӋW��&iF�WtQ�KLӋX�WURQJ�Y�QJ�������SSP�
OLrQ�TXDQ�ÿӃQ�QJX\rQ�Wӱ�FDUERQ�FӫD�OLrQ�NӃW�ÿѫQ��FiF�WtQ�KLӋX�WURQJ�Y�QJ���������P�
OLrQ�TXDQ�ÿӃQ�QJX\rQ�Wӱ�FDUERQ�FӫD�OLrQ�NӃW�ÿ{L�&� �&���
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+uQK����3Kә���&�105�FӫD�SRO\WHUSHQ�

�����3KkQ�WtFK�QKLӋW�

4Xi�WUuQK�SKkQ� WtFK�QKLӋW�TXpW�YL� VDL�ÿѭӧF�TXpW� Wӯ� ����&� WӟL����&�YӟL� WӕF�ÿӝ�
��&�SK~W��ĈѭӡQJ�FRQJ�'6&�WKX�ÿѭӧF�FKR�WKҩ\�QKӳQJ�TXi�WUuQK�QKLӋW�[ҧ\�UD�YӟL�PүX�
SRO\PH�NKL�FKӏX�WiF�GөQJ�FӫD�WiF�QKkQ�QKLӋW�ErQ�QJRjL��Ӣ�ÿk\��Fy�PӝW�SHDN�WKX�QKLӋW�
ÿiQJ�FK~�ê�WҥL�NKRҧQJ����&�ÿӃQ�����&��WѭѫQJ�ӭQJ�YӟL�ÿLӇP�QyQJ�FKҧ\�FӫD�SRO\WHUSHQ��
ĈLӇP�NӃW�WLQK�FӫD�SRO\WHUSHQ�WKX�ÿѭӧF�ӣ�����&�ÿӃQ�����&��KuQK�����

+uQK����*LҧQ�ÿӗ�SKkQ�WtFK�QKLӋW�'6&�

�����;iF�ÿӏQK�WtQK�FKҩW�ÿLӋQ��

ĈһF�WtQK�ÿLӋQ�TXDQ�WUӑQJ�QKҩW�FӫD�FKҩW�OӓQJ�G�QJ�WURQJ�WKLӃW�Eӏ�ÿLӋQ�Wӱ�Oj�ÿLӋQ�
iS�ÿiQK� WKӫQJ�Yj� WәQ� WKҩW�ÿLӋQ�P{L� WDQ�Į�>��@��.ӃW�TXҧ� WKt�QJKLӋP�ÿѭӧF� WUuQK�Ej\�
WURQJ�EҧQJ����

%ҧQJ����.ӃW�TXҧ�ÿR�WtQK�FKҩW�ÿLӋQ�

ĈLӋQ�iS�ÿiQK�WKӫQJ��N9� 7әQ�WKҩW�ÿLӋQ�P{L�WDQ�Į�

��� �������
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7KHR�TX\�ÿӏQK�WURQJ�WLrX�FKXҭQ�$670�'������ÿӕL�YӟL�GҫX�NKRiQJ�FiFK�ÿLӋQ�
Vӱ� GөQJ� WURQJ� FiF� WKLӃW� Eӏ� ÿLӋQ�� JLi� WUӏ� ÿLӋQ� iS� ÿiQK� WKӫQJ� NK{QJ� ÿѭӧF� QKӓ� KѫQ�
��N9�FP� >��@�� .ӃW� TXҧ� [iF� ÿӏQK� FKR� WKҩ\� WtQK� NKҧ� WKL� Yj� ѭX� ÿLӇP� Vӱ� GөQJ�
SRO\WHUSHQ�OjP�YұW�OLӋX�SKӫ�FKR�WKLӃW�Eӏ�ÿLӋQ�Wӱ���

7Kt�QJKLӋP�ÿR�WәQ�WKҩW�ÿLӋQ�P{L�WDQ�Į��ÿҥL�OѭӧQJ�ÿһF�WUѭQJ�FKR�Vӵ�FKҩW�OѭӧQJ�
FiFK�ÿLӋQ�FӫD�FKҩW�ÿLӋQ�P{L��Fy�ҧQK�KѭӣQJ�UҩW�QKLӅX�EӣL�ÿӝ�JLD�QKLӋW�FӫD�PүX� WKt�
QJKLӋP��7KHR�WLrX�FKXҭQ�$670�'�������JLi�WUӏ�WәQ�WKҩW�ÿLӋQ�P{L�FӫD�FKҩW�OӓQJ�G�QJ�
WURQJ�WKLӃW�Eӏ�ÿLӋQ�NK{QJ�YѭӧW�TXi�������>��@��.ӃW�TXҧ�[iF�ÿӏQK�FKR�WKҩ\�WәQ�WKҩW�
ÿLӋQ�P{L�FӫD�SRO\WHUSHQ�WKX�ÿѭӧF�QҵP�WURQJ�JLi�WUӏ�FKR�SKpS�WKHR�WLrX�FKXҭQ��

�����;iF�ÿӏQK�PӝW�Vӕ�WtQK�FKҩW�Oê���KyD�NKiF�

1JRjL�YLӋF�[iF�ÿӏQK�FiF�WtQK�FKҩW�ÿLӋQ�FӫD�SRO\WHUSHQ�WәQJ�KӧS��ÿm�[iF�ÿӏQK�
PӝW�Vӕ�WtQK�FKҩW�Oê���KyD�NKiF��NӃW�TXҧ�ÿѭӧF�WәQJ�KӧS�WURQJ�EҧQJ����

%ҧQJ����7tQK�FKҩW�Oê���KyD�FӫD�SRO\WHUSHQ�

'ҥQJ�QJRjL� 0jX�VҳF�
.KӕL�OѭӧQJ�ULrQJ�

�J�FP���
Ĉӝ�QKӟW�ÿӝQJ�OӵF�

�F3��

&KҩW�OӓQJ� 9jQJ�QkX� ���� �����

Ĉ͡�E͉Q�FK͙QJ�U͵D�WU{L��Ĉӝ�EӅQ�FKӕQJ�UӱD�WU{L�FӫD�PjQJ�SRO\WHUSHQ�WLӃQ�KjQK�
WKHR�WLrX�FKXҭQ�7&91�����������>�@��3Kӫ�OӟS�PjQJ�SRO\WHUSHQ�OrQ�WҩP�WKӱ�QJKLӋP�
NLP�ORҥL��ĈһW� WҩP�PүX�WKӱ�QJKLӋP�GѭӟL�GzQJ�QѭӟF�FKҧ\�Wӯ�GөQJ�Fө�WҥR�PѭD�WKHR�
TX\�ÿӏQK�VDR�FKR�QѭӟF�PѭD�UѫL�WұS�WUXQJ�WUrQ�SKҫQ�WKӱ�QJKLӋP�YX{QJ�JyF�Wӯ�FKLӅX�
FDR�����PP��6DX����SK~W��QKҩF�WҩP�PүX�WKӱ�QJKLӋP�UD�NKӓL�GzQJ�QѭӟF�FKҧ\��Vҩ\�
NK{�Yj�NLӇP� WUD��.ӃW�TXҧ�FKR� WKҩ\�PjQJ�SKӫ� VDX�NKL� WKӱ�QJKLӋP�YүQ�JLӳ�QJX\rQ�
WUҥQJ�WKiL��NK{QJ�Eӏ�SKi�Kӫ\��1Kѭ�Yұ\��OӟS�SKӫ�ÿҥW�ÿѭӧF�ÿӝ�EӅQ�FKӕQJ�UӱD�WU{L�WKHR�
WLrX�FKXҭQ��

&K͑�V͙�D[LW��&KӍ�Vӕ�D[LW�WURQJ�SRO\PH�[iF�ÿӏQK�ÿѭӧF�Oj�����PJ.2+�NJ��7KHR�
+ѭӟQJ�GүQ�,(((�YӅ�1JKLӋP�WKX�Yj�%ҧR�GѭӥQJ�'ҫX�FiFK�ÿLӋQ�WURQJ�7KLӃW�Eӏ���,(((�
67'��&������������FӫD�+LӋS�KӝL�.ӻ�Vѭ�ÿLӋQ�Yj�ĈLӋQ� Wӱ�TXӕF� WӃ� >��@�� FKӍ� Vӕ�D[LW�
NK{QJ�ÿѭӧF�YѭӧW�TXi�����PJ.2+�NJ��1Kѭ�Yұ\��NӃW�TXҧ�FKӍ�Vӕ�D[LW�FӫD�SRO\WHUSHQ�
WKX�ÿѭӧF�KRjQ�WRjQ�QҵP�WURQJ�JLi�WUӏ�FKR�SKpS�ÿӇ�Vӱ�GөQJ�WURQJ�WKLӃW�Eӏ�ÿLӋQ�Wӱ��

���.ӂ7�/8Ұ1�

.ӃW� TXҧ� FӫD� QJKLrQ� FӭX� WәQJ� KӧS� SRO\WHUSHQ� NKӕL� OѭӧQJ� SKkQ� Wӱ� WKҩS� EҵQJ�
SKѭѫQJ�SKiS�WU�QJ�KӧS�NLӇP�VRiW�PҥFK�Oj�FKҩW�OӓQJ�PjX�YjQJ�QkX��NKӕL�OѭӧQJ�ULrQJ�
���� J�FP��� ÿӝ� QKӟW� ÿӝQJ� OӵF� ����� F3��&ҩX� WU~F� KyD� KӑF� FӫD� SRO\WHUSHQ� WKX� ÿѭӧF�
ÿѭӧF�NKҷQJ�ÿӏQK�EҵQJ�SKә�FӝQJ�KѭӣQJ�Wӯ�KҥW�QKkQ��+�105�Yj���&�105��.ӃW�TXҧ�
VҳF�Nê�WKҭP�WKҩX�JHO�*3&�FKӍ�UD�NKӕL�OѭӧQJ�SKkQ�Wӱ�WUXQJ�EuQK�NKӕL�FӫD�SRO\WHUSHQ�
WKX� ÿѭӧF� Oj� ���� J�PRO�� ÿӝ� ÿD� SKkQ� WiQ� YӅ� NKӕL� OѭӧQJ� SRO\PH� Oj� ������ 6ҧQ� SKҭP�
SRO\WHUSHQ�QyQJ�FKҧ\�ӣ�NKRҧQJ����&�ÿӃQ�����&��NӃW�WLQK�ӣ����ၨ&��1JRjL�UD��QJKLrQ�
FӭX� Qj\� FKӭQJ�PLQK� ÿѭӧF� JLi� WUӏ� ÿLӋQ� iS� ÿiQK� WKӫQJ�� KDR� WәQ� ÿLӋQ�P{L�� ÿӝ� EӅQ�
FKӕQJ� UӱD� WU{L��FKӍ�Vӕ�D[LW�FӫD�SRO\WHUSHQ� WKX�ÿѭӧF� Oj�SK��KӧS�ÿӇ�FKӃ� WҥR� OӟS�SKӫ�
EҧR�YӋ�WKLӃW�Eӏ�ÿLӋQ��ÿLӋQ�Wӱ��
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7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� 6LQJK� %��� 6KDUPD� 5�� $��� 3ODQW� WHUSHQHV�� GHIHQVH� UHVSRQVHV�� SK\ORJHQHWLF�
DQDO\VLV��UHJXODWLRQ�DQG�FOLQLFDO�DSSOLFDWLRQV����%LRWHFK��������������������

�� 'HQJKDR� 0LQ�� +DLER� =KDQJ�� 3URJUHVV� RQ� SRO\PHUL]DWLRQ� RI� ȕ�SLQHQH�� �UG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 0DWHULDO�� 0HFKDQLFDO� DQG� 0DQXIDFWXULQJ�
(QJLQHHULQJ��������

�� 5DTXHO�3��)��*XLQH�� -RVH�$��$��0��&DVWUR���3RO\PHUL]DWLRQ�RI� ȕ�SLQHQH�ZLWK�
HWK\ODOXPLQXP� GLFKORULGH� �&�+�$O&O���� -RXUQDO� RI�$SSOLHG� 3RO\PHU� 6FLHQFH��
��������������������

�� ,(&�������������,QVXODWLQJ�OLTXLGV���'HWHUPLQDWLRQ�RI�WKH�EUHDNGRZQ�YROWDJH�
DW�SRZHU�IUHTXHQF\���7HVW�PHWKRG

�� ,(&� ������������ ,QVXODWLQJ� OLTXLGV� �� 0HDVXUHPHQW� RI� UHODWLYH� SHUPLWWLYLW\��
GLHOHFWULF�GLVVLSDWLRQ�IDFWRU��WDQ�G��DQG�G�F��UHVLVWLYLW\��

�� 7&91������������6˯Q�Y̩FK�ÿ˱ͥQJ���\rX�F̯X�NͿ�WKX̵W�Yj�SK˱˯QJ�SKiS�WK͵�

�� $670� '����� 6WDQGDUG� WHVW� PHWKRG� IRU� DFLG� DQG� EDVH� QXPEHU� E\� FRORU�
LQGLFDWRU�WLWUDWLRQ��

�� 7&91������������ /DWH[� FDR� VX� �� [iF� ÿ͓QK� ÿ͡� QKͣW� EL͋X� NL͇Q� E̹QJ� SK˱˯QJ�
SKiS�WK͵�%URRNILHOG�

�� 7&91� �������������� 6˯Q� Yj� YHFQL� �� ;iF� ÿ͓QK� NK͙L� O˱ͫQJ� ULrQJ� �� 3K̯Q� ���
3K˱˯QJ�SKiS�3\NQRPHWHU��

��� 1JX\ӉQ�1KҩW�7�QJ��1JX\ӉQ�ĈӭF�4XDQJ��1JKLrQ�FͱX�ÿiQK�JLi�ÿ̿F� WtQK� OjP�
YL͏F�FͯD�G̯X�FiFK�ÿL͏Q�QJX͛Q�J͙F�WK͹F�Y̵W�HQYLURQWHPS�)5��WURQJ�Pi\�EL͇Q�
iS�SKkQ�SK͙L�9L͏W�1DP��7ҥS�FKt�.KRD�KӑF�Yj�F{QJ�QJKӋ���������������������

��� $670�'��������� 6WDQGDUG� VSHFLILFDWLRQ� IRU� PLQHUDO� LQVXODWLQJ� RLO� XVHG� LQ�
HOHFWULFDO�DSSDUDWXV��

��� ,(((�*XLGH� IRU�DFFHSWDQFH�DQG�PDLQWHQDQFH�RI� LQVXODWLQJ�RLO� LQ� HTXLSPHQW��
,(((�67'��&��������������

6800$5<�

6<17+(6,6�$1'�&+$5$&7(5,67,&6�2)�/2:�02/(&8/$5�:(,*+7�
32/<��ȕ�3,1(1(��

,Q� WKLV� VWXG\�� ORZ�PROHFXODU�ZHLJKW�SRO\WHUSHQH�ZDV�V\QWKHVL]HG�IURP�WKH�ȕ�
SLQHQH�PRQRPHU�E\�FRQWUROOHG�SRO\PHUL]DWLRQ� LQ� WKH�SUHVHQFH�RI�/HZLV�$FLG��7KH�
VWUXFWXUH� RI� WKH� UHVXOWLQJ� SRO\WHUSHQH� ZDV� GHWHUPLQHG� E\� �+� DQG� ��&� QXFOHDU�
PDJQHWLF� UHVRQDQFH� �105�� DQG� ,QIUDUHG� �,5�� 6SHFWURVFRS\�� *HO� SHUPHDWLRQ�
FKURPDWRJUDSK\��*3&��VKRZHG�WKH�SRO\WHUSHQH�SURGXFW�ZLWK�D�PROHFXODU�ZHLJKW�RI�
����DQG�3',�RI������GXH�WR�WKH�SRO\PHU�V\QWKHVLV��'LIIHUHQWLDO�VFDQQLQJ�FDORULPHWU\�
�'6&��RI�WKH�UHVXOWLQJ�SRO\WHUSHQH�VKRZV�D�PHOWLQJ�SRLQW�LQ�WKH�UDQJH�RI����WR�����&�
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DQG�D�FU\VWDOOL]DWLRQ�SRLQW�LQ�WKH�UDQJH�RI�����WR����ၨ&��,Q�DGGLWLRQ��WKLV�VWXG\�SURYHG�
WKDW� WKH� EUHDNGRZQ� YROWDJH�� GLHOHFWULF� GLVVLSDWLRQ� IDFWRU�� ZDVKRXW� UHVLVWDQFH�� DFLG�
QXPEHU�RI�WKH�REWDLQHG�SRO\WHUSHQH�DUH�VXLWDEOH� IRU�PDNLQJ�SURWHFWLYH�FRDWLQJV�IRU�
HOHFWULFDO�DQG�HOHFWURQLF�HTXLSPHQW��

.H\ZRUGV�� 3RO\WHUSHQH�� ORZ�PROHFXODU�ZHLJKW�� FRQWUROOHG� SRO\PHUL]DWLRQ�� ȕ�
SLQHQH��SURWHFWLYH�FRDWLQJ��HOHFWULFDO�DQG�HOHFWURQLF�HTXLSPHQW��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

���9L͏Q�Ĉ͡�E͉Q�1KL͏W�ÿͣL��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�

/LrQ�K͏��1JX\͍Q�7K͓�+͛QJ�1J͕F�

9LӋQ�Ĉӝ�EӅQ�1KLӋW�ÿӟL��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�

6ӕ����1JX\ӉQ�9ăQ�+X\rQ��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL�

ĈLӋQ�WKRҥL��������������(PDLO��1JX\HQKRQJQJRF���#JPDLO�FRP


