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9LӋW�1DP�QҵP�WURQJ�YjQK�ÿDL�QKLӋW�ÿӟL�JLy�P�D�Yj�ÿӝ�ҭP�QKLӋW�ÿӟL�ÿһF�WUѭQJ�
YӟL�NKt�KұX�Fy�Vӵ�ELӃQ�ÿәL�WKHR�P�D�U}�UӋW�>�@��9LӋF�QJKLrQ�FӭX�FKӃ�WҥR�Yj�ÿѭD�FiF�
YұW� OLӋX�VLrX�Nӏ�QѭӟF�YjR�ӭQJ�GөQJ�WURQJ�WKӵF�WLӉQ�QKѭ�FKӕQJ�ăQ�PzQ�FiF�YұW� OLӋX�
ÿһF�ELӋW�Oj�NLP�ORҥL��FKӕQJ�VѭѫQJ�P��ÿӇ�WăQJ�WtQK�DQ�WRjQ�WURQJ�JLDR�WK{QJ��OӑF�GҫX�
UD�NKӓL�{�QKLӉP�QJXӗQ�QѭӟF�Oj�Y{�F�QJ�FҫQ�WKLӃW��'ӵD�WUrQ�KLӋX�ӭQJ�Oi�VHQ�FiF�QKj�
NKRD�KӑF�ÿm�[iF�ÿӏQK�KDL�ÿLӅX�NLӋQ�ÿӇ�KuQK�WKjQK�EӅ�PһW�VLrX�Nӏ�QѭӟF�Oj�FҩX�WU~F�EӅ�
PһW��ÿӝ�QKiP��Yj�KyD�KӑF�EӅ�PһW��Wӯ�ÿy�FKӃ�WҥR�UD�QKLӅX�YұW�OLӋX�VLrX�Nӏ�QѭӟF�Fy�WtQK�
ӭQJ�GөQJ�FDR�WURQJ�QKLӅX�OƭQK�YӵF�>���@��

2FWDGHF\ODPLQ� �2'$���PӝW�DON\O� DPLQ�DPSKLSKLOLF�PҥFK�GjL��PӝW� FKҩW�KRҥW�
ÿӝQJ� EӅ� PһW� YӟL� NKҧ� QăQJ� Wӵ� OҳS� JKpS�� Wӵ� Wә� FKӭF� >�@� WURQJ� FKӃ� WҥR� PjQJ� EҵQJ�
SKѭѫQJ�SKiS�/DQJPXLU�%ORGJHWW�� Oj� FKҩW� әQ� ÿӏQK� WURQJ� YLӋF� FKXҭQ� Eӏ� FiF�YұW� OLӋX�
NLӃQ�WU~F�ED�FKLӅX�KD\�Oj�WKXӕF�WKӱ�ÿӏQK�KѭӟQJ�FҩX�WU~F�YұW�OLӋX�>�@��2'$�FǊQJ�ÿѭӧF�
ELӃW� ÿӃQ� YӟL�PӝW� ORҥW� FiF� ӭQJ� GөQJ� OjP� FKӭF� QăQJ� KyD� EӅ�PһW� FiF� YұW� OLӋX� QDQR�
FDUERQ�NKiF�QKDX��JUDSKHQ�R[LWH��ӕQJ�QDQR�FDUERQ��FKR�FiF�ӭQJ�GөQJ�NKiF�QKDX�>��
�@� KRһF� Fy� WKӇ� ÿѭӧF� Vӱ� GөQJ� ÿӇ� ÿLӅX� FKӃ�PjQJ� EXW\U\OFKROLQHVWHUDVH�VWHDU\ODPLQ�
�PjQJ�/DQJPXLU�%ORGJHWW��ÿӇ�Vӱ�GөQJ� WURQJ�FҧP�ELӃQ�VLQK�KӑF�GӵD� WUrQ�KLӋX�ӭQJ�
WUѭӡQJ�QKҥ\�HQ]\P��(1)(7��>��@��2'$�FǊQJ�Fy�WKӇ�ÿѭӧF�Vӱ�GөQJ�ÿӇ�ÿLӅX�FKӃ�FiF�
WLQK�WKӇ�QDQR�R[LW�NLP�ORҥL�YӟL�NtFK�WKѭӟF�Yj�KuQK�GҥQJ�ÿѭӧF�NLӇP�VRiW�>�����@��OҳQJ�
ÿӑQJ�Yj�FKӭF�QăQJ�KyD�FiF�KҥW�QDQR�NLP�ORҥL�ӭQJ�GөQJ�WURQJ�FҧP�ELӃQ�FiF�FKҩW�ED\�
KѫL�>��@��KҩS�WKө�&2��QKӡ�FiF�QKyP��1+��>��@��0ӝW�ӭQJ�GөQJ�NKiF�FӫD�2'$�GӵD�
WUrQ�WtQK�FKҩW�VLrX�Nӏ�QѭӟF�FӫD�Qy�FKtQK�Oj�ӭQJ�GөQJ�Wӵ�OjP�VҥFK��WăQJ�ÿӝ�EӅQ�Fѫ�KӑF�
FKR� YҧL� 3(7�*�2'$�Yj� JL~S� YҧL� Fy� WKӇ� WiFK� GҫX�QѭӟF� KLӋX� TXҧ� >��@�� JLҧP� WKLӇX�
NKX\ӃW�WұW�EӅ�PһW�FKR�FiF�YұW�OLӋX�ӕQJ�QDQRFDUERQ�ÿD�YiFK�0:&17�>��@��

1KұQ�WKҩ\�WLӅP�QăQJ�ӭQJ�GөQJ�FӫD�2'$��%HQLWH]�Yj�FӝQJ�Vӵ�ÿm�QJKLrQ�FӭX�
Fѫ�FKӃ�KuQK� WKjQK�FӫD�ÿѫQ� OӟS�2'$� WUrQ�PLFD�Yj�QKұQ� WKҩ\� UҵQJ�ÿѫQ� OӟS� WӗQ� WҥL�
GѭӟL�GҥQJ�FiF�ÿҧR�[ӕS�>��@��1KyP�QJKLrQ�FӭX�FӫD�<DR�&KHQ�ÿm�WUuQK�Ej\�KuQK�WKiL�
FӫD�2'$�JӗP�FiF�FҩX�WU~F�YL�FҫX�JLӕQJ�QKѭ�QKӳQJ�E{QJ�KRD��7URQJ�NKL�ÿy�YұW�OLӋX�
WәQJ�KӧS�JUDSKHQ�2'$�EҵQJ�FiFK�ÿѭD�JUDSKHQH�YjR�2'$�FǊQJ�FKR�FҩX�WU~F�YL�FҫX�
QKѭ�Yұ\�>��@��7X\�QKLrQ��FiF�QJKLrQ�FӭX�YӅ�KuQK�WKiL�PjQJ�KD\�VR�ViQK�WtQK�Nӏ�QѭӟF�
FӫD� PjQJ� 2'$� FKӃ� WҥR� EҵQJ� FiF� SKѭѫQJ� SKiS� NKiF� QKDX� FKѭD� ÿѭӧF� TXDQ� WkP�
QKLӅX��FiF�EiR�FiR�WUѭӟF�ÿy�FKӫ�\ӃX�Vӱ�GөQJ�PӝW�SKѭѫQJ�SKiS�ÿӇ�ÿiQK�JLi�Yj�FKӃ�
WҥR� UD� VҧQ� SKҭP� Fy� ÿһF� WtQK� VLrX� Nӏ� QѭӟF�� &KtQK� Yu� Yұ\��PөF� ÿtFK� NKL� WKӵF� KLӋQ�
QJKLrQ� FӭX� Qj\� FӫD� FK~QJ� W{L� Oj� Vӱ� GөQJ� QKLӅX� SKѭѫQJ� SKiS� KyD� Oê� NKiF� QKDX�
/DQJPXLU�%ORGJHWW� Yj�/DQJPXLU�6FKDHIHU�� VSLQ�FRDWLQJ�� VSUD\�FRDWLQJ�� GLS�FRDWLQJ�
ÿӇ�FKӃ�WҥR�Yj�QJKLrQ�FӭX�Vӵ�SKө�WKXӝF�FiF�WtQK�FKҩW�FӫD�PjQJ�PӓQJ�2'$�YjR�ÿLӅX�
NLӋQ�Yj�SKѭѫQJ�SKiS�FKӃ�WҥR��
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���7+Ӵ&�1*+,ӊ0�

�����1JX\rQ�YұW�OLӋX��KyD�FKҩW�

+yD� FKҩW� Vӱ� GөQJ� JӗP� DPLQ� RFWDGHF\ODPLQ� �2'$�� �&��+��1�� 0$&./,1��
������PHW\O�WULFORUXD��FKORURIRUP��&+&O���*+7(&+��������FӗQ��&�+�2+��&{QJ�W\�
&ә� SKҫQ� +yD� FKҩW� 9LӋW� 1DP�� ������ D[HWRQ� �&+�&2&+��� ;LORQJ� 6FLHQWLILF� &R���
/WG�����������GXQJ�P{L�7+)��WHWUDK\GURIXUDQ���&+ၷ�ၹ2��&{QJ�W\�&ә�SKҫQ�+yD�
FKҩW�9LӋW�1DP��������QѭӟF�FҩW�KDL� OҫQ� �+�2��3KzQJ� WKt�QJKLӋP�.KRD�9ұW� Oê�Nӻ�
WKXұW��7UѭӡQJ�ĈҥL�KӑF�&{QJ�QJKӋ��ĈҥL�KӑF�4XӕF�JLD�+j�1ӝL��������Q�KH[DQ��&�+����
&{QJ� W\� &ә� SKҫQ� +yD� FKҩW� 9LӋW� 1DP�� ������ FDR� VX� VLOLFRQ� �5RRP� WHPSHUDWXUH�
YXOFDQL]HG�VLOLFRQH�UXEEHU��579�65��*DVNHW�0DNHU��0DOD\VLD����

�����&iF�SKѭѫQJ�SKiS�FKӃ�WҥR�PjQJ�

�������3K˱˯QJ�SKiS�W̩R�PjQJ�/DQJPXLU�%ORGJHWW��/%��

.ӃW�TXҧ�P{�SKӓQJ�FҩX�WU~F�KuQK�KӑF�Yj�P{�KuQK�ÿyQJ�JyL�FiF�SKkQ�Wӱ�2'$�
ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKҫQ�PӅP�+\SHUFKHP����� �00����3KkQ� Wӱ�2'$�Fy�ED�KuQK�
FKLӃX�WѭѫQJ�ӭQJ��KuQK�FKLӃX�ÿӭQJ��KuQK�FKLӃX�EҵQJ�Yj�KuQK�FKLӃX�FҥQK�YӟL�GLӋQ�WtFK�
KuQK�FKLӃX�WѭѫQJ�ӭQJ�Oj��$ÿӭQJ �������Ⴒ

���$EҵQJ ������Ⴒ
���$FҥQK ������Ⴒ

���KuQK����Yj�
GLӋQ�WtFK�ÿyQJ�JyL�FKһW�QKҩW�WKHR�FiF�KuQK�FKLӃX�WѭѫQJ�ӭQJ�Oj��$ÿyQJ�JyL� ÿӭQJ �������
Ⴒ���$ÿyQJ�JyL�EҵQJ �������Ⴒ

���$ÿyQJ�JyL�FҥQK ������Ⴒ
���KuQK������

+uQK��� .tFK�WKѭӟF�SKkQ�Wӱ�2'$�WKHR�FiF�FKLӅX�ÿӏQK�KѭӟQJ�NKiF�QKDX�
�D���+uQK�FKLӃX�ÿӭQJ��E���+uQK�FKLӃX�EҵQJ��F���+uQK�FKLӃX�FҥQK�

+uQK���0{�KuQK�ÿyQJ�JyL�SKkQ�Wӱ�2'$�WKHR�FiF�FKLӅX�ÿӏQK�KѭӟQJ�NKiF�QKDX��
�D���+uQK�FKLӃX�ÿӭQJ��E���+uQK�FKLӃX�EҵQJ��F���+uQK�FKLӃX�FҥQK�
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'ӵD�YjR�NӃW�TXҧ�WtQK�WRiQ�P{�SKӓQJ�GLӋQ�WtFK�KuQK�FKLӃX�Yj�GLӋQ�WtFK�ÿyQJ�JyL�
FӫD�SKkQ� Wӱ�2'$�Fy� WKӇ� [iF� ÿӏQK���FKH� SKӫ�PһW� QѭӟF� FӫD�EӇ�/%�EҵQJ�SKkQ� Wӱ�
2'$�Yj�Yӏ�WUt�GӯQJ���WKDQK�QpQ��KD\�JӑL�Oj�KDL�WKDQK�EDUULHUV��ÿk\�Oj�KDL�WKDQK�OjP�
EҵQJ�WHIORQ�FӫD�KӋ�/%�ÿӇ�QpQ�FiF�SKkQ�Wӱ�WUrQ�PһW�QѭӟF�OҥL�JҫQ�QKDX��ÿӇ�FiF�SKkQ�Wӱ�
2'$�QҵP�ӣ�WUҥQJ�WKiL�ÿѫQ�OӟS�QәL�EӅQ���

'XQJ�GӏFK�2'$�YӟL�QӗQJ�ÿӝ�����������0�WURQJ�&+&O��ÿѭӧF�SKӫ� OrQ�EӅ�PһW�
QѭӟF�FҩW���OҫQ�WURQJ�EӇ�/DQJPXLU�%ORGJHWW�YӟL�WӍ�OӋ�FKH�SKӫ�EӇ�NKRҧQJ�����Yj�ÿѭӧF�
QpQ�YӟL�WӕF�ÿӝ�QpQ���PP�SK~W��0jQJ�QәL�ÿѫQ�OӟS�KuQK�WKjQK�WUrQ�EӅ�PһW�SKkQ�FiFK�
QѭӟF�NK{QJ�NKt�ÿѭӧF�JӑL�Oj�PjQJ�QәL�/DQJPXLU�%ORGJHWW��.KL�FKX\ӇQ�PjQJ�QәL�OrQ�
ÿӃ�WKHR�SKѭѫQJ�SKiS�/DQJPXLU�6FKDHIHU��KѭӟQJ�QK~QJ�ÿӃ�VRQJ�VRQJ�YӟL�PһW�SKkQ�
FiFK�QѭӟF�NK{QJ�NKt��WKX�ÿѭӧF�PjQJ�UҳQ�PDQJ�WrQ�PjQJ�/DQJPXLU�6FKDHIHU��/6���

�������3K˱˯QJ�SKiS�FK͇�W̩R�PjQJ�VSLQ�FRDWLQJ�

0jQJ� PӓQJ� 2'$� Yj� FiF� SRO\PH� ÿѭӧF� FKӃ� WҥR� WUrQ� WKLӃW� Eӏ� VSLQ� FRDWHU�
68660LFUR7HF� WUrQ�ÿӃ� WKӫ\� WLQK�YӟL� WӕF�ÿӝ����������� U�P� WURQJ����JLk\��6DX�ÿy�
PjQJ�PӓQJ�ÿѭӧF�ÿѭD�ÿL�[ӱ�Oê�ӫ�QKLӋW�WҥL���R&�WURQJ����SK~W�WUѭӟF�NKL�ÿL�NKҧR�ViW�
FiF�WtQK�FKҩW�KyD�Oê�NKiF�QKDX��

�������3K˱˯QJ�SKiS�FK͇�W̩R�PjQJ�VSD\�FRDWLQJ�

2'$� Yj� FiF� SRO\PH� ÿѭӧF� SKkQ� WiQ� WURQJ� FiF� GXQJ� P{L� ÿӗQJ� QKҩW� EҵQJ�
SKѭѫQJ� SKiS� UXQJ� VLrX� kP� NӃW� KӧS� NKXҩ\� Wӯ� Yj� ÿѭӧF� SKXQ� EҵQJ�Pi\� SKXQ� VѫQ�
FODVVLF�&/$���������1KұW�%ҧQ��OrQ�NtQK�YӟL�NKRҧQJ�FiFK�SKXQ����FP��ÿѭӡQJ�NtQK�
ÿҫX�SKXQ�����PP��6DX�ÿy�PjQJ�PӓQJ�ÿѭӧF�ÿѭD�ÿL�[ӱ�Oê�ӫ�QKLӋW�WҥL���R&�WURQJ���JLӡ�
WUѭӟF�NKL�ÿL�NKҧR�ViW�FiF�WtQK�FKҩW�KyD�Oê�NKiF�QKDX��

�������3K˱˯QJ�SKiS�FK͇�W̩R�PjQJ�GLS�FRDWLQJ�

ĈӃ�NtQK�VҥFK�ÿѭӧF�QK~QJ�Wӯ�Wӯ�YjR�GXQJ�GӏFK�2'$�ÿӗQJ�QKҩW�SKkQ�WiQ�WURQJ�
GXQJ�P{L�7+)�WURQJ���JLӡ�Yj�ÿѭӧF�Oҩ\�Wӯ�Wӯ�UD�NKӓL�GXQJ�GӏFK��Vҩ\�NK{�Yj�WKӵF�KLӋQ�
FiF�NKҧR�ViW��

�����&iF�SKѭѫQJ�SKiS�QJKLrQ�FӭX�WtQK�FKҩW�PjQJ�

&iF�PjQJ�PӓQJ�WKX�ÿѭӧF�ӣ�PөF������ÿѭӧF�NKҧR�ViW�WtQK�GtQK�ѭӟW�EҵQJ�SKѭѫQJ�
SKiS�ÿR�JyF�WLӃS�[~F�JLӑW�QѭӟF��FRQWDFW�DQJOH���WtQK�FKҩW�KҩS�WKө�EҵQJ�SKѭѫQJ�SKiS�
SKә�KҩS�WKө��89�9LV��WURQJ�GҧL�EѭӟF�VyQJ�Wӯ���������QP�Yj�KuQK�WKiL�PjQJ�ÿѭӧF�
ÿR�EҵQJ�NtQK�KLӇQ�YL� ÿLӋQ� Wӱ�����;� �'LJLWDO�0LFURVFRSH��Yj�NtQK�KLӇQ� YL�ÿLӋQ� Wӱ�
TXpW��6(0���

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

����� 1JKLrQ� FӭX� WtQK� FKҩW� PjQJ� PӓQJ� FKӃ� WҥR� EҵQJ� SKѭѫQJ� SKiS�
/DQJPXLU�%ORGJHWW�Yj�/DQJPXLU�6FKDHIHU�

�������+uQK�WKiL�PjQJ�2'$�FK͇�W̩R�E̹QJ�SK˱˯QJ�SKiS�/DQJPXLU�6FKDHIHU�

+uQK� ҧQK� 6(0� �KuQK� ��� FӫD�2'$� FKӃ� WҥR� EҵQJ� SKѭѫQJ� SKiS� /6� FKR� WKҩ\�
PjQJ�Fy�ÿӝ�FKH�SKӫ�FDR�EӣL�FiF�FөP�KҥW�KuQK�WUzQ�Fy�ÿѭӡQJ�NtQK�GDR�ÿӝQJ�Wӯ�����
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����QP�YӟL�ÿӝ�ÿӗQJ�ÿӅX�FDR�Yj�Fy�WtQK�TX\�OXұW��&iF�SKkQ�Wӱ�2'$�Fy�NKҧ�QăQJ�GtQK�
EiP�YjR�ÿӃ�WKӫ\�WLQK�WӕW��WX\�QKLrQ�WURQJ�TXi�WUuQK�SKӫ�GXQJ�GӏFK�2'$�EҵQJ�[L�ODQK�
+DPLOWRQ��TXi�WUuQK�ÿѭD�PjQJ�OrQ�FzQ�FKѭD�ÿѭӧF�Wӵ�ÿӝQJ�YӟL�Vӵ�SKkQ�Eӕ�ÿӅX�Yj�WӕF�
ÿӝ�әQ�ÿӏQK�WX\ӋW�ÿӕL�QrQ�Fy�WKӇ�GүQ�ÿӃQ�Vӵ�KuQK�WKjQK�PӝW�Vӕ�NKX\ӃW�WұW�NKL�TXDQ�ViW�
KuQK�WKiL�PjQJ�Wӯ�WUrQ�[XӕQJ�QKѭ�[XҩW�KLӋQ�PӝW�Vӕ�FөP�KҥW��DJJUHJDWH��ÿѭӡQJ�NtQK�
��������QP��ÿLӇP�$��%��Yj� Vӵ�QӭW� Jm\� FӫD�KӋ�PjQJ� WUrQ�ÿӃ�NtQK� �FөP�&�'���ĈӇ�
JLҧP�WKLӇX�ÿѭӧF�NKX\ӃW�WұW�Qj\�PjQJ�PӓQJ�VDX�NKL�KuQK�WKjQK�Fy�WKӇ�ÿѭӧF�FKX\ӇQ�
OrQ�ÿӃ�NtQK�EҵQJ�SKѭѫQJ�SKiS�/DQJPXLU�%ORGJHWW��WKHR�SKѭѫQJ�YX{QJ�JyF�YӟL�PһW�
QѭӟF��YӟL�WӕF�ÿӝ�FKұP�Yj�әQ�ÿӏQK��

+uQK����ҦQK�6(0�FӫD�PjQJ�PӓQJ�2'$�WKX�ÿѭӧF��
EҵQJ�SKѭѫQJ�SKiS�/DQJPXLU�6FKDHIHU�

�������7tQK�GtQK�˱ͣW�FͯD�PjQJ�2'$�FK͇�W̩R�E̹QJ�SK˱˯QJ�SKiS�/DQJPXLU�
6FKDHIHU�

+uQK����6ӵ�SKө�WKXӝF�JyF�WLӃS�[~F�JLӑW�QѭӟF YjR�Vӕ�ÿѫQ�OӟS�2'$�
�FKӃ�WҥR�EҵQJ�SKѭѫQJ�SKiS�/DQJPXLU�6FKDHIHU�
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9ӟL�FҩX�WU~F�SKkQ�Wӱ�JӗP�ÿҫX�ѭD�QѭӟF���1+���Yj�ÿҫX�Nӏ�QѭӟF���&��+����SKkQ�
Wӱ�2'$�Oj�FKҩW�KRҥW�ÿӝQJ�EӅ�PһW�WӕW��GӉ�GjQJ�WҥR�WKjQK�FiF�ÿѫQ�OӟS�EӅQ�WUrQ�EӅ�PһW�
SKkQ�FiFK�QѭӟF�NK{QJ�NKt��.KL� FKX\ӇQ�FiF�ÿѫQ� OӟS�SKkQ� Wӱ�2'$��PjQJ�QәL�ÿѫQ�
OӟS��OrQ�WUrQ�ÿӃ�WKӫ\�WLQK��YӟL�JyF�WLӃS�[~F�JLӑW�QѭӟF�NKRҧQJ������ WD� WKX�ÿѭӧF�FiF�
PjQJ�UҳQ��VROLG�ILOP��2'$�YӟL�KuQK�WKiL�PjQJ�ÿһF�WUѭQJ�QKѭ�KuQK����.ӃW�TXҧ�ÿR�JyF�
WLӃS� [~F� JLӑW� QѭӟF� FӫD� ÿӃ� WKӫ\� WLQK� NKL� ÿѭӧF� SKӫ� OҫQ� OѭӧW� ��� ���� ��� ÿѫQ� OӟS� QәL�
�IORDWLQJ�PRQROD\HU�� FKR� WKҩ\�� WtQK� Nӏ� QѭӟF� FӫD�PjQJ� WăQJ� OrQ� WKHR� Vӕ� OӟS�2'$�
�KuQK�����Ĉk\�Oj�PӝW�WURQJ�QKӳQJ�WK{QJ�Vӕ�Fy�ê�QJKƭD�WURQJ�YLӋF�NLӇP�VRiW�WtQK�Nӏ�
QѭӟF�Yj�EӅ�Gj\�FӫD�PjQJ�FҩX�WU~F�QDQR�WKHR�PRQJ�PXӕQ���

�����1JKLrQ�FӭX�WtQK�FKҩW�PjQJ�PӓQJ�FKӃ�WҥR�EҵQJ�SKѭѫQJ�SKiS�VSUD\�
FRDWLQJ�Yj�VSLQ�FRDWLQJ�

D��0jQJ�VSLQ�FRDWLQJ�GXQJ�GӏFK�2'$�QӗQJ�ÿӝ�����0�WUrQ�ÿӃ�WKӫ\�WLQK�

E��0jQJ�2'$�QӗQJ�ÿӝ�����0�ÿѭӧF�FKӃ�WҥR�EҵQJ�SKѭѫQJ�SKiS�VSLQ�FRDWLQJ�WUrQ�QӅQ�
VSUD\�ILOP�FӫD�579�65�����WUrQ�ÿӃ�WKӫ\�WLQK�

F��0jQJ�2'$�QӗQJ�ÿӝ�����0�WUrQ�QӅQ�VSUD\�ILOP�FӫD�2'$��QӗQJ�ÿӝ�������
WUrQ�ÿӃ�WKӫ\�WLQK�

+uQK����+uQK�WKiL�Yj�JyF�WLӃS�[~F�JLӑW�QѭӟF�FӫD�PjQJ�2'$�FKӃ�WҥR��
EҵQJ�SKѭѫQJ�SKiS�VSLQ�FRDWLQJ��D��Yj�VSLQ�FRDWLQJ�VSUD\��E��F��



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

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

0jQJ�VSLQ�FRDWLQJ�FӫD�2'$�ÿѭӧF�SKӫ�OrQ�WUrQ�FiF�ÿӃ�NKiF�QKDX��ÿӃ�WKӫ\�WLQK�
�KuQK���D���ÿӃ�WKӫ\�WLQK�SKӫ�PӝW�OӟS�VSUD\�FRDWLQJ�579�65��KuQK���E��KRһF�PӝW�OӟS�
VSUD\�FRDWLQJ�2'$��KuQK���F���.ӃW�TXҧ�FKR�WKҩ\�KuQK�WKiL�Yj�JyF�WLӃS�[~F�JLӑW�QѭӟF�
FӫD�PjQJ�VSLQ�FRDWLQJ�FӫD�2'$�SKө�WKXӝF�UҩW�QKLӅX�YjR�SKѭѫQJ�SKiS�FKӃ�WҥR��EҧQ�
FKҩW�ÿӃ�Yj�EҧQ�FKҩW�WѭѫQJ�WiF�FӫD�FiF�SKkQ�Wӱ�2'$�YӟL�FiF�SKkQ�Wӱ�FӫD�ÿӃ��7URQJ�TXi�
WUuQK�TXD\�SKӫ�GXQJ�GӏFK�2'$�WUrQ�ÿӃ�WKӫ\�WLQK�Yj�ÿӃ�WKӫ\�WLQK�ÿm�ÿѭӧF�SKӫ���OӟS�
VSUD\�FRDWLQJ�2'$��FiF�SKkQ�Wӱ�2'$�ÿѭӧF�SKkQ�WiQ�WUrQ�EӅ�PһW�ÿӃ�F�QJ�YӟL�Vӵ�ED\�
KѫL�FӫD�GXQJ�P{L�Yj�Vӵ�KuQK�WKjQK�FiF�FөP�KҥW�KuQK�WUzQ�WѭѫQJ�ÿӕL�OӟQ�YӟL�NtFK�WKѭӟF�
GDR�ÿӝQJ�Wӯ��������P��YӟL�ÿӝ�FKH�SKӫ�ÿӃ�OrQ�ÿӃQ��������Yj�JyF�WLӃS�[~F�ÿҥW�NKRҧQJ�
������7X\�QKLrQ�NKL�TXD\�SKӫ�GXQJ�GӏFK�2'$�Qj\�WUrQ�ÿӃ�WKӫ\�WLQK�Fy�WKӇ�WҥR�UD�FiF�
FөP�KҥW�YӟL�KuQK�GҥQJ�Yj�NtFK�WKѭӟF�NKiF�[D�QKDX�YӟL�ÿӝ�FKH�SKӫ�FKӍ�ÿҥW���������
FKtQK�KLӋX�ӭQJ�EӅ�PһW�Qj\�ÿm�FҧL�WKLӋQ�ÿiQJ�NӇ�WtQK�Nӏ�QѭӟF�FӫD�PjQJ�2'$�YӟL�JyF�
WLӃS�[~F�ÿҥW�������ÿk\�FǊQJ�Oj�JLi�WUӏ�JyF�WLӃS�[~F�JLӟL�KҥQ�NKL�FKӃ�WҥR�PjQJ�FӫD�FiF�
SRO\PH��FiF�SKkQ�Wӱ�FӫD�FiF�FKҩW�KӳX�Fѫ�QKѭ�2'$�WUrQ�ÿӃ�NtQK�SKҷQJ�EҵQJ�SKѭѫQJ�
SKiS�VSLQ�FRDWLQJ�>��@��.KL�SKӫ�OӟS�2'$�WUrQ�QӅQ�VSUD\�FRDWLQJ�FӫD�579�65�ÿӝ�FKH�
SKӫ�PjQJ�OrQ�ÿӃQ�������KuQK�WKiL�PjQJ�Fy�ÿӝ�ÿӗQJ�ÿӅX�FDR��YӟL�JyF�WLӃS�[~F�WăQJ�OrQ�
ÿiQJ�NӇ��JyF�WLӃS�[~F�ÿҥW�������JҫQ�WLӋP�FұQ�YӟL�JyF�WLӃS�[~F�FӫD�PjQJ�VLrX�Nӏ�QѭӟF�
FKӃ�WҥR�EҵQJ�SKѭѫQJ�SKiS�VSUD\�FӫD�D[LW�VWHDULF�Yj�579�65�>��@��

����� 1JKLrQ� FӭX� WtQK� FKҩW� PjQJ�PӓQJ� FKӃ� WҥR� EҵQJ� SKѭѫQJ� SKiS� GLS�
FRDWLQJ�

+uQK����*yF�WLӃS�[~F�Yj�KuQK�WKiL�PjQJ�FӫD�2'$�WURQJ�7+)�WKX�ÿѭӧF��
EҵQJ�SKѭѫQJ�SKiS�GLS�FRDWLQJ�

%ҵQJ�SKѭѫQJ�SKiS�GLS�FRDWLQJ�PjQJ�2'$�ÿѭӧF�KuQK�WKjQK�Yj�OҳQJ�ÿӑQJ�WUrQ�
ÿӃ�WKӫ\�WLQK�YӟL�JyF�WLӃS�[~F�JLӑW�QѭӟF�FҧL�WKLӋQ�U}�UӋW�VR�YӟL�WҩW�Fҧ�FiF�SKѭѫQJ�SKiS�
/%��VSLQ�VSUD\�ÿѭӧF� WKҧR� OXұQ� WURQJ�PөF����������3KѭѫQJ�SKiS�GLS�FRDWLQJ�Fy� WKӇ�
GӉ�GjQJ�FҧL�WKLӋQ�ÿѭӧF�ÿӝ�QKiP��ÿӝ�Jӗ�JKӅ�Yj�KuQK�WKiL�PjQJ�WҥR�ÿѭӧF�KLӋX�ӭQJ�FҩX�
WU~F�WѭѫQJ�Wӵ�³Oi�VHQ´�OjP�FKR�PjQJ�Fy�WtQK�VLrX�Nӏ�QѭӟF�YӟL�JyF�WLӃS�[~F�ÿҥW�������
7X\�QKLrQ�EҵQJ�SKѭѫQJ�SKiS�Qj\�OLrQ�NӃW�PjQJ�YӟL�NtQK�NK{QJ�ÿѭӧF�EӅQ��FҩX�WU~F�
PjQJ�Fy� WtQK�[ӕS�Yj�GӉ�GjQJ�Eӏ�SKi�Kӫ\�EҵQJ�FiF� WiF�ÿӝQJ�Fѫ�KӑF��ĈLӅX�Qj\�FҫQ�
ÿѭӧF�WLӃS�WөF�QJKLrQ�FӭX�ÿӇ�Fy�WKӇ�FҧL�WKLӋQ�ÿӗQJ�WKӡL�ÿѭӧF�WtQK�Nӏ�QѭӟF�Yj�ÿӝ�EӅQ�
Fѫ�KӑF�FӫD�PjQJ��KѭӟQJ�ÿӃQ�ӭQJ�GөQJ�WURQJ�WKӵF�WLӉQ�FKӃ�WҥR�FiF�YұW� OLӋX�VLrX�Nӏ�
QѭӟF�WUrQ�QӅQ�YұW�OLӋX�2'$�EҵQJ�SKѭѫQJ�SKiS�GLS�FRDWLQJ��

'XQJ�GӏFK�2'$�WURQJ�PӝW�Vӕ�GXQJ�P{L�QKѭ�&+&O���7+)��579�65�Yj�PjQJ�
PӓQJ�WKX�ÿѭӧF�EҵQJ�SKѭѫQJ�SKiS�/%��VSLQ�FRDWLQJ�Fy�ÿӝ�WUX\ӅQ�TXD�WӕW�WURQJ�GҧL�
EѭӟF�VyQJ�QKuQ�WKҩ\�NKҧR�ViW�����·����QP���Ĉk\�Oj�\ӃX�Wӕ�UҩW�TXDQ�WUӑQJ�ÿӇ�FKӃ�WҥR�
FiF�PjQJ�PӓQJ�Nӏ�QѭӟF�Yj�VLrX�Nӏ�QѭӟF�WURQJ�VXӕW��
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���.ӂ7�/8Ұ1�

7URQJ�QJKLrQ�FӭX�Qj\�FiF�PjQJ�QәL�/%�Yj�PjQJ�UҳQ�FӫD�2'$�ÿm�ÿѭӧF�FKӃ�
WҥR� WKjQK� F{QJ� EҵQJ� FiF� SKѭѫQJ� SKiS� NKiF� QKDX�� /6�� VSLQ�FRDWLQJ�� VSUD\�� GLS�
FRDWLQJ�Yj�ÿѭӧF�NKҧR�ViW�WtQK�GtQK�ѭӟW��KҩS�WKө�Yj�KuQK�WKiL�FӫD�FiF�PjQJ�WKX�ÿѭӧF��
.ӃW�TXҧ�NKҧR�ViW�KuQK�WKiL�EӅ�PһW�PjQJ�/6�FӫD�2'$�Wӯ�FiF�ÿѫQ�OӟS�/%�FӫD�2'$�
FKR�WKҩ\�PjQJ�Fy�ÿӝ�FKH�SKӫ�FDR�EҵQJ�FiF�FөP�SKkQ�Wӱ�Fy�GҥQJ�KuQK�WUzQ�ÿӅX�ÿһF�
WUѭQJ�YӟL�ÿѭӡQJ�NtQK�NKRҧQJ���������QP��7URQJ�NKL�ÿy�KuQK�WKiL�FӫD�FiF�PjQJ�WKX�
ÿѭӧF� EҵQJ� FiF� SKѭѫQJ� SKiS� VSLQ� FRDWLQJ� WUrQ� QӅQ� NtQK� Yj� WUrQ� QӅQ� NtQK� SKӫ� OӟS�
VSUD\�FRDWLQJ�FӫD�579�65�FKR�WKҩ\�PjQJ�ÿѭӧF�WҥR�WKjQK�EҵQJ�FiF�FөP�KҥW�YӟL�NtFK�
WKѭӟF�OӟQ�KѫQ�Yj�ÿӝ�FKH�SKӫ�NKiF�QKDX���

%ҵQJ�YLӋF� WKD\�ÿәL� Vӕ�ÿѫQ� OӟS�/%� OҳQJ�ÿӑQJ� WUrQ�ÿӃ� WKӫ\� WLQK�EҵQJ�SKѭѫQJ�
SKiS�/6�Fy�WKӇ�WăQJ�ÿѭӧF�JyF�WLӃS�[~F�JLӑW�QѭӟF�ÿӃQ����R��WѭѫQJ�ӭQJ�NKL�OҳQJ�ÿӑQJ�
ÿӃQ����ÿѫQ�OӟS���Ĉk\�Oj�Fѫ�Vӣ�ÿӇ�GӉ�GjQJ�NLӇP�VRiW�ÿѭӧF�WtQK�GtQK�ѭӟW�FӫD�PjQJ�
FҩX�WU~F�QDQR�PRQJ�PXӕQ�EҵQJ�SKѭѫQJ�SKiS�/%�Yj�/6��1JRjL�UD��YLӋF�ÿLӅX�FKӍQK�
FiF� WK{QJ� Vӕ� WҥR� PjQJ� EҵQJ� SKѭѫQJ� SKiS� VSLQ� FRDWLQJ� Yj� VSLQ� FRDWLQJ� NӃW� KӧS�
VSUD\�FRDWLQJ�KD\�YLӋF�Vӱ�GөQJ�SKѭѫQJ�SKiS�GLS�FRDWLQJ�Fy�WKӇ�WҥR�UD�FiF�PjQJ�Fy�
WtQK�Nӏ�QѭӟF��VLrX�Nӏ�QѭӟF�YӟL�JyF�WLӃS�[~F�ÿҥW�Wӯ����R����R���

1Kѭ�Yұ\��FiF�NӃW�TXҧ�NKҧR�ViW�EѭӟF�ÿҫX�YӅ�FiF�\ӃX�Wӕ�ҧQK�KѭӣQJ�ÿӃQ�Vӵ�KuQK�
WKjQK��FҩX�WU~F�Yj�WtQK�GtQK�ѭӟW�FӫD�PjQJ�2'$�Fy�WKӇ�JL~S�FKR�YLӋF�ÿӏQK�KѭӟQJ�FiF�
QJKLrQ�FӭX�Yj�ӭQJ�GөQJ�PjQJ�PӓQJ�FӫD�2'$�WURQJ�QKLӅX�OƭQK�YӵF�NKiF�QKDX�QKѭ�
OjP�YұW�OLӋX�VѫQ�SKӫ�WURQJ�VXӕW�VLrX�Nӏ�QѭӟF��OjP�YұW�OLӋX�FKӭF�QăQJ�KyD�EӅ�PһW�FKR�
FiF�YұW�OLӋX�QDQR�FDUERQ�NKiF�QKDX�KD\�ÿӇ�ÿLӅX�FKӃ�FiF�OӟS�PjQJ�R[LW�ÿLӋQ�VҳW�ӭQJ�
GөQJ�WURQJ�FӱD�Vә�WK{QJ�PLQK�YӟL�YӟL�NtFK�WKѭӟF�Yj�KuQK�GҥQJ�PRQJ�PXӕQ��

/ͥL� F̫P�˯Q��1JKLrQ� FͱX�ÿ˱ͫF� WK͹F� KL͏Q� WK͹F� KL͏Q� YͣL� V͹� K͟� WUͫ� EͧL� ÿ͉� WjL�
NKRD�K͕F�Yj�F{QJ�QJK͏�FͯD�7U˱ͥQJ�Ĉ̩L�K͕F�&{QJ�QJK͏���Ĉ̩L�K͕F�4X͙F�JLD�+j�1͡L�
�Pm�V͙�ÿ͉�WjL�&1��������

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� 5HGG\�<��<���$�JOLPSVH�RI�9LHWQDP¶V�IRUHVW�ZHDOWK�DQG�PHGLFLQDO�SODQWV�EDVHG�
WUDGLWLRQDO�PHGLFLQH��-RXUQDO�RI�+XPDQ�(FRORJ\��������S�����������

�� :X�;��+���HW�DO���3RWHQWLDO�RI�VXSHUK\GURSKRELF�VXUIDFH�IRU�EORRG�FRQWDFWLQJ�
PHGLFDO�GHYLFHV��,QWHUQDWLRQDO�MRXUQDO�RI�PROHFXODU�VFLHQFHV��������������������

�� 6XQ� =LTL�� HW� DO��� )O\ఆH\H� LQVSLUHG� VXSHUK\GURSKRELF� DQWLఆIRJJLQJ� LQRUJDQLF�
QDQRVWUXFWXUHV��6PDOO��������������������������

�� *XR� =�� DQG� )XFKDR� <��� 6XUIDFHV� DQG� ,QWHUIDFHV� RI� %LRPLPHWLF�
6XSHUK\GURSKRELF�0DWHULDOV��-RKQ�:LOH\�	�6RQV��������

�� /HH�<��/��-��/���6XUIDFH�FKDUDFWHUL]DWLRQ�RI�RFWDGHF\ODPLQH�ILOPV�SUHSDUHG�E\�
ODQJPXLU�EORGJHWW�DQG�YDFXXP�GHSRVLWLRQ�PHWKRGV�E\�G\QDPLF�FRQWDFW�DQJOH�
PHDVXUHPHQWV��$&6�3XEOLFDWLRQV�������������������������
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�� ;X�� <��)��� HW� DO��� %LVXUIDFWDQW�FRQWUROOHG� V\QWKHVLV� RI� WKUHH�GLPHQVLRQDO�
<%2��(X��� DUFKLWHFWXUHV� ZLWK� WXQDEOH� ZHWWDELOLW\�� $&6� 3XEOLFDWLRQV�� ������
������������������

�� =DLQDO�$ELGLQ��$�6��� HW� DO���6XUIDFH� IXQFWLRQDOL]DWLRQ� RI� JUDSKHQH� R[LGH�ZLWK�
RFWDGHF\ODPLQH� IRU� LPSURYHG� WKHUPDO� DQG� PHFKDQLFDO� SURSHUWLHV� LQ�
SRO\EXW\OHQH�VXFFLQDWH�QDQRFRPSRVLWH��3RO\PHU�%XOOHWLQ�������������������������

�� 3DVHWD� /��� HW� DO��� )XQFWLRQDOL]HG� JUDSKHQH�EDVHG� SRO\DPLGH� WKLQ� ILOP�
QDQRFRPSRVLWH�PHPEUDQHV�IRU�RUJDQLF�VROYHQW�QDQRILOWUDWLRQ��6HSDUDWLRQ�DQG�
3XULILFDWLRQ�7HFKQRORJ\��������������������

�� ;XH� &KDR�+XD�� ;XH� %DL�� DQG� 6KXQ�7LDQ� -LD�� 5REXVW�� VHOI�KHDOLQJ�
VXSHUK\GURSKRELF� IDEULFV� SUHSDUHG� E\� RQH�VWHS� FRDWLQJ� RI� 3'06� DQG�
RFWDGHF\ODPLQH��6FLHQWLILF�5HSRUWV�������������������

��� :DQ� .��� -�� &KRYHORQ�� DQG� 1�-�7�� -DIIUH]LF�5HQDXOW�� (Q]\PH�RFWDGHF\ODPLQH�
/DQJPXLU�%ORGJHWW� PHPEUDQHV� IRU� (1)(7� ELRVHQVRUV�� 7DODQWD�� ������
���������������

��� .RQGDONDU� 9�� 9��� HW� DO��� /DQJPXLU�%ORGJHWW� VHOI� RUJDQL]HG� QDQRFU\VWDOOLQH�
WXQJVWHQ� R[LGH� WKLQ� ILOPV� IRU� HOHFWURFKURPLF� SHUIRUPDQFH�� 56&� $GYDQFHV��
�������������������������

��� %HWWLQL� 6��� HW� DO��� 3URPLVLQJ� SLH]RHOHFWULF� SURSHUWLHV� RI� QHZ� =Q2#�
RFWDGHF\ODPLQH� DGGXFW�� 7KH� -RXUQDO� RI� 3K\VLFDO� &KHPLVWU\�� ������
���������������������

��� 0D\\D�.��0��� HW� DO���7LPH�GHSHQGHQW� FRPSOH[DWLRQ� RI� JOXFRVH�UHGXFHG� JROG�
QDQRSDUWLFOHV�ZLWK� RFWDGHF\ODPLQH�/DQJPXLU�PRQROD\HUV�� -RXUQDO� RI� FROORLG�
DQG�LQWHUIDFH�VFLHQFH������������������������

��� 'XUiQ�$FHYHGR� &�� 0��� HW� DO��� ([KDOHG� EUHDWK� DQDO\VLV� IRU� JDVWULF� FDQFHU�
GLDJQRVLV�LQ�&RORPELDQ�SDWLHQWV��2QFRWDUJHW���������������������

��� $EX� 7DKDUL� 0�� 1��� /DKXUL� $�� +��� *KD]DOL� =��� 6DPLGLQ� 6��� 6XOKDGL� 6�� 6���
']DNDULD�1���HW�DO���$SSOLFDWLRQ�RI�RFWDGHF\ODPLQH�EDVHG�DGVRUEHQW�RQ�FDUERQ�
GLR[LGH�FDSWXUH��06)���������������������

��� $FKDJUL�*���HW�DO���6XUIDFH�PRGLILFDWLRQ�RI�KLJKO\�K\GURSKRELF�SRO\HVWHU�IDEULF�
FRDWHG� ZLWK� RFWDGHF\ODPLQH�IXQFWLRQDOL]HG� JUDSKHQH� QDQRVKHHWV�� 56&�
$GYDQFHV����������������������������

��� <DR� +��� HW� DO��� (OHFWULFDOO\� FRQGXFWLYH� VXSHUK\GURSKRELF� RFWDGHF\ODPLQH�
IXQFWLRQDOL]HG�PXOWLZDOO�FDUERQ�QDQRWXEH�ILOPV��&DUERQ��������������������

��� %HQtWH]�� -��� HW� DO��� 6WUXFWXUH� DQG� FKHPLFDO� VWDWH� RI� RFWDGHF\ODPLQH� VHOI�
DVVHPEOHG�PRQROD\HUV�RQ�PLFD��$&6�3XEOLFDWLRQV�����������������������������

��� &KHQ�� <��� HW� DO��� 7KH� IDEULFDWLRQ� RI� IORZHU�OLNH� JUDSKHQH�RFWDGHF\ODPLQH�
FRPSRVLWHV��&KLQHVH�&KHPLFDO�������������������������

��� *�� 0RPHQ�� 0�� )DU]DQHK�� 6LPSOH� SURFHVV� WR� IDEULFDWH� D� VXSHUK\GURSKRELF�
FRDWLQJ��0LFUR�	�1DQR�/HWWHUV����������������������
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7KLQ� ILOPV� EDVHG� RQ� RFWDGHF\ODPLQH� �2'$��PDWHULDO� KDYH� EHHQ� VXFFHVVIXOO\�
IDEULFDWHG� E\� GLIIHUHQW� PHWKRGV�� /DQJPXLU�%ORGJHWW� �/%�� PHWKRG�� VSLQ�FRDWLQJ��
VSUD\�FRDWLQJ� DQG� GLS�FRDWLQJ�PHWKRGV�� 7KH� ILOPV� REWDLQHG� RQ� WKH� JODVV� VXEVWUDWH�
ZHUH� LQYHVWLJDWHG� IRU� WKHLU� RSWLFDO� SURSHUWLHV� �8Y�YLV��� ILOP� PRUSKRORJ\� �GLJLWDO�
PLFURVFRSH��6(0��DQG�FRQWDFW�DQJOH��7KH�VROXWLRQ�DQG�WKLQ�ILOP�DEVRUSWLRQ�VSHFWUD�
RI� 2'$� DQG� WKH� PL[WXUHV� RI� 2'$� DQG� SRO\PHU� 579�65� GR� QRW� DEVRUE� LQ� WKH�
ZDYHOHQJWK�RI�WKH�YLVLEOH�OLJKW�UHJLRQ��7KH�6(0�DQDO\VLV�UHVXOWV�VKRZ�WKDW�WKH�ILOP�
PRUSKRORJ\�RI�2'$�VWURQJO\�GHSHQGV�RQ� WKH�QDWXUH�RI� WKH�2'$�VROXWLRQ� DQG� WKH�
PHWKRG� RI� ILOP� IRUPDWLRQ� DQG� WKHVH� DUH� LPSRUWDQW� IDFWRUV� DIIHFWLQJ� WKH� GLIIHUHQW�
K\GURSKRELFLW\�RI�2'$�ILOPV��&RPSDULVRQ�RI�WKH�GURSOHW�FRQWDFW�DQJOH�RI�WKLQ�ILOPV�
REWDLQHG�E\�WKH�DERYH�PHWKRGV�VKRZV�WKDW�WKH�ILOPV�IDEULFDWHG�E\�/%��VSLQ�FRDWLQJ�
DQG� VSUD\�FRDWLQJ� DOO� LQFUHDVH� WKH� K\GURSKRELFLW\� RI� WKH� JODVV� VXEVWUDWH� ZLWK� WKH�
GURSOHW� FRQWDFW� DQJOH� UDQJH� IURP� ���R����R�� ZKLOH� GLS�FRDWLQJ� LW� LV� SRVVLEOH� WR�
IDEULFDWH�VXSHUK\GURSKRELF�ILOPV�ZLWK�FRQWDFW�DQJOHV�XS�WR����R��

.H\ZRUGV��2FWDGHF\ODPLQH��WKLQ�ILOP��/DQJPXLU�%ORGJHWW��/DQJPXLU�6FKDHIHU��
SK\VLFDO�FKHPLFDO�PHWKRGV��VXSHUK\GURSKRELF��579�65��
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