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7ӯ OkX�SLJPHQW�ÿm�ÿѭӧF�ӭQJ�GөQJ� UӝQJ� UmL� WURQJ�VҧQ�[XҩW� VѫQ��FiF� ORҥL�PHQ�
PjX��QKӵD�WәQJ�KӧS��PjX�WURQJ�OƭQK�YӵF�KӝL�KӑD��PӵF�LQ��[k\�GӵQJ��FKҩW�WKXӝF�GD��
FDR�VX��Pӻ SKҭP��9ӟL�\rX�FҫX�YӅ WtQK�WKҭP�Pӻ Yj�FKҩW�OѭӧQJ�QJj\�FjQJ�FDR��QJj\�
QD\�FiF�SLJPHQW�Fy�NtFK�WKѭӟF�KҥW�QDQR�QJj\�FjQJ�ÿѭӧF�FK~�ê�SKiW�WULӇQ�Yj�ӭQJ�GөQJ�
UӝQJ�UmL�QKӡ FiF�ÿһF�WtQK�ѭX�YLӋW�FӫD�Qy�QKѭ�ÿӝ EӅQ�PjX�FDR��NKҧ QăQJ�FKӏX�QKLӋW��
FKӏX�D[LW��ED]ѫ�WӕW��ÿӝ SKkQ�WiQ��ÿӝ EyQJ��ÿӝ SKӫ��FѭӡQJ�ÿӝ PjX��NKҧ QăQJ�WiQ�[ҥ FDR��

7UrQ� WKӃ JLӟL�ÿm�Fy�QKӳQJ�QJKLrQ�FӭX�Yj�F{QJ�Eӕ NKRD�KӑF�YӅ OƭQK�YӵF�VҧQ�
[XҩW�SLJPHQW�ӣ QKLӋW�ÿӝ WKҩS��4Xi�WUuQK�WLӅQ�WәQJ�KӧS�WKѭӡQJ�ÿѭӧF�[ӱ Oê�WURQJ�GXQJ�
GӏFK��7әQJ�KӧS�SLJPHQW�ӣ�QKLӋW�ÿӝ�WKҩS�EҵQJ�SKѭѫQJ�SKiS�VRO�JHO�KD\�SKѭѫQJ�SKiS�
WҥR�SKӭF�FKҩW KӳX�Fѫ�� NLP�ORҥL�FKX\ӇQ�WLӃS FǊQJ�ÿDQJ�ÿѭӧF�WLӃQ�KjQK�QJKLrQ�FӭX�
>������@��

7ҥL�9LӋW�1DP��KLӋQ�QD\�FiF�SLJPHQW�Y{�Fѫ�G�QJ�WURQJ�QJjQK�PӵF�LQ��VѫQ��FKҩW�
GҿR��Yj�ÿһF�ELӋW�Oj�JӕP�Vӭ FKӫ \ӃX�YүQ�ÿѭӧF�VҧQ�[XҩW�EҵQJ�SKѭѫQJ�SKiS ÿӗQJ�NӃW�
WӫD Yj� QXQJ� QyQJ� FKҧ\� ӣ QKLӋW� ÿӝ FDR� �WKѭӡQJ� FDR� KѫQ� ����R&� FKR� ÿӃQ� KѫQ�
����R&���FKѭD�Fy�QKLӅX�QJKLrQ�FӭX�YӅ WәQJ�KӧS�SLJPHQW�GӵD� WUrQ�Fѫ�Vӣ WҥR�SKӭF�
FKҩW�KӳX�Fѫ�NLP�ORҥL�WUXQJ�JLDQ�WURQJ�GXQJ�GӏFK�Yj�QXQJ�ӣ QKLӋW�ÿӝ WKҩS��

7URQJ� EjL� EiR� Qj\�� FK~QJ� W{L� WәQJ� KӧS� SLJPHQW�0J&U�2� NtFK� Fӥ QDQRPHW�
EҵQJ� SKѭѫQJ� SKiS� WҥR� SKӭF� FKҩW� KӳX� Fѫ � NLP� ORҥL� FKX\ӇQ� WLӃS WURQJ� GXQJ� GӏFK��
3KѭѫQJ�SKiS� WәQJ�KӧS�Qj\�Fy�Vӵ KuQK� WKjQK�SRO\PH�Pj�ӣ ÿy�FiF�FDWLRQ�NLP� ORҥL�
SKkQ�Eӕ ÿӗQJ�ÿӅX�WURQJ�FKXӛL� GR�ÿy�VӁ SKkQ�Eӕ WӕW�KѫQ�WURQJ�VҧQ�SKҭP�VSLQHO�FXӕL
F�QJ��&iF�FDWLRQ�KyD�WUӏ ED�ÿѭӧF�QӕL�YzQJ�FjQJ�YӟL�D[LW [LWULF��FDWLRQ�KyD�WUӏ KDL�YӟL�
HW\OHQ�JO\FRO��+DL�KӛQ�KӧS�Qj\�SKҧQ�ӭQJ�YӟL�QKDX�KuQK�WKjQK�SRO\HVWH�>�@��3LJPHQW�
0J&U�2� WәQJ�KӧS� WKHR� SKѭѫQJ�SKiS� WUrQ� WKӵF� KLӋQ�ӣ QKLӋW� ÿӝ WKҩS�KѫQ�SKѭѫQJ�
SKiS�WUX\ӅQ�WKӕQJ��SLJPHQW�ÿҥW�ÿѭӧF�NtFK�WKѭӟF�KҥW�QDQRPHW�

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

���� 9ұW�OLӋX�Yj�WKLӃW�Eӏ�QJKLrQ�FӭX

0DJLH� �,,� QLWUDW� �0J�12�����+�2�� �7UXQJ�4XӕF��t�������� FURP� �,,,�� QLWUDW�
&U�12��� �7UXQJ� 4XӕF� t�������� D[LW� [LWULF� PRQRK\WUDW� �&�+�2��+�2�� �7UXQJ�
4XӕF��t��������HWK\OHQ�JO\FRO�

7KLӃW�Eӏ Vӱ GөQJ��Pi\�NKXҩ\�Wӯ JLD�QKLӋW��9(/3�6FLHQWLILFD�VUO��,WDO\���Oz�QXQJ�
6HOHFWD�+RUQ�������,WDOLD��

0i\�QJKLӅQ�EL�0RGHO�6+�� %$//�������YӟL�WӕF�ÿӝ QJKLӅQ�����YzQJ�SK~W��EL�
QJKLӅQ�]LUFRQLD�NtFK�WKѭӟF�����PP�
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���� 3KѭѫQJ�SKiS�QJKLrQ�FӭX

4X\�WUuQK�VҧQ�[XҩW�SLJPHQW�0J&U�2��EҵQJ�SKѭѫQJ�SKiS�WҥR SKӭF�FKҩW�KӳX�Fѫ�
NLP�ORҥL�FKX\ӇQ�WLӃS�ÿѭӧF�WUuQK�Ej\�WURQJ�KuQK�����

+uQK����6ѫ�ÿӗ TX\�WUuQK�VҧQ�[XҩW�SLJPHQW�0J&U�2�

4X\� WUuQK� WәQJ�KӧS�SLJPHQW�0J&U�2� EҵQJ�SKѭѫQJ�SKiS� WҥR�SKӭF�FKҩW�KӳX�
Fѫ� NLP�ORҥL�FKX\ӇQ�WLӃS QKѭ�VDX�

��&kQ�OѭӧQJ�[iF�ÿӏQK�D[LW�[LWULF�Yj�PXӕL�FURP��,,,��QLWUDW��YӟL�Wӹ OӋ ��PRO�D[LW�
[LWULF���PRO� &U���� KRj� WDQ� YӟL� QѭӟF� VDX� ÿy� NKXҩ\� EҵQJ� NKXҩ\� Wӯ�� JLD� QKLӋW� ��R&�
WURQJ��JLӡ��ÿӇ WҥR�GXQJ�GӏFK�ÿӗQJ�QKҩW��GXQJ�GӏFK�����0XӕL�PDJLH��,,��QLWUDW�Yj�GXQJ�
GӏFK� HW\OHQ� JO\FRO� �Wӹ OӋ ��PRO�&U��� ��PRO�0J���� Wӹ OӋ ��PRO� D[LW� ��PRO� HW\OHQ�
JO\FRO���NKXҩ\�WUrQ�Pi\�NKXҩ\�Wӯ JLD�QKLӋW���R&�WURQJ����SK~W��GXQJ�GӏFK���� 6DX����
SK~W� WUӝQ�KDL�GXQJ�GӏFK���Yj�GXQJ�GӏFK��� WUrQ�YjR�QKDX��JLӳ FKR� WӕF�ÿӝ NKXҩ\�Yj�
QKLӋW�ÿӝ NK{QJ�WKD\�ÿәL����R&�WKX�ÿѭӧF�SKӭF�FKҩW�GҥQJ�JHO�PjX�ÿHQ��3KӭF�FKҩW�WKX�
ÿѭӧF� ӣ GҥQJ� JHO�PDQJ� QXQJ� Vѫ� Eӝ ӣ ���R&� WURQJ� ��� SK~W� YӟL� WӕF� ÿӝ WăQJ� QKLӋW�
��R&�SK~W�� 3KӭF� FKҩW� VDX� NKL� QXQJ� Vѫ� Eӝ ӣ GҥQJ� [ӕS��ÿѭӧF�ÿHP� QJKLӅQ� EL� WURQJ�
YzQJ����SK~W��VDX�ÿy�ÿHP�QXQJ�ӣ FiF�QKLӋW�ÿӝ FҫQ�NKҧR�ViW��YӟL� WӕF�ÿӝ WăQJ�QKLӋW�
��R&�SK~W���ĈӇ QJXӝL� VҧQ� SKҭP F�QJ YӟL Oz� �Oz� QJҳW� QJXӗQ�� 6ҧQ� SKҭP� WKX� ÿѭӧF�
ÿHP�ÿL�QJKLӅQ�WURQJ����JLӡ�

6DX�NKL�QJKLӅQ�EL��NtFK�WKѭӟF�KҥW�SLJPHQW�ÿѭӧF�[iF�ÿӏQK�EҵQJ�ҧQK�6(0�WUrQ�
NtQK�KLӇQ�YL�ÿLӋQ�Wӱ TXpW�SKkQ�JLҧL�FDR�+LWDFKL�6�������9LӋQ�.KRD�KӑF�9ұW�OLӋX��YӟL�
ÿӝ SKyQJ�ÿҥL��������OҫQ� �������OҫQ��ÿӗQJ�WKӡL�ÿѭӧF [iF�ÿӏQK�EҵQJ�ҧQK�NtQK�KLӇQ�
YL�ÿLӋQ�Wӱ WUX\ӅQ�TXD��7(0��7(0������-HRO��9LӋQ�9Ӌ VLQK�GӏFK�WӉ 7UXQJ�ѭѫQJ��YӟL�
ÿӝ SKyQJ�ÿҥL��������OҫQ�

3KD�WLQK�WKӇ Yj�NtFK�WKѭӟF�KҥW�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�SKiS�QKLӉX�[ҥ WLD�;�
�;5'�� Vӱ GөQJ� WKLӃW� Eӏ ;5'� (48,12;� ����� �7KHUPR� 6FLHQWLILF�� 3KiS��� YӟL�
NKRҧQJ�ÿR�JyF��ș�Wӯ ��R ÿӃQ����R��.tFK�WKѭӟF�KҥW�WUXQJ�EuQK�ÿѭӧF�WtQK�Wӯ SKѭѫQJ�
WUuQK�6FKHUUHU�WUrQ PӝW�Vӕ ÿӍQK�Fy�FѭӡQJ�ÿӝ QKLӉX�[ҥ PҥQK�QKҩW�

6ҧQ�SKҭP1JKLӅQ1XQJ

6ҩ\1JKLӅQ

(W\OHQH�JO\FRO

3KҧQ�ӭQJ�WҥR�GҥQJ�QKӵD

&U��

$[LWFLWULF

0J��
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.K͙L� O˱ͫQJ� ULrQJ� ;iF� ÿӏQK� WKHR� WLrX� FKXҭQ 7&91� ���������� �,62�
�������������Vӱ GөQJ�EuQK�Wӹ WUӑQJ�NӃ��EuQK�ÿѭӧF�FkQ�WUѭӟF�Yj�VDX�NKL�FKR�SLJPHQW�
YjR��Vӱ GөQJ�FkQ�SKkQ�WtFK�2KDXV�(;����YӟL�ÿӝ FKtQK�[iF�WӟL��������J� Ĉ͡ SKͯ�
;iF�ÿӏQK�WKHR�7&91�������������Oj�OѭӧQJ�SLJPHQW��J��FҫQ�WKLӃW�SKD�WURQJ�GҫX ODQK�
NKL�SKӫ ÿӅX�WUrQ�QӅQ�PҫX�ÿHQ�WUҳQJ�Fy�GLӋQ�WtFK���P� VӁ FKH�SKӫ KӃW� Ĉ͡ K̭S�WKX�
G̯X� ;iF�ÿӏQK�WKHR $670�'����������,62������������� ÿѭӧF�KLӇX�Oj�Vӕ J�GҫX�Fy�
WKӇ ÿѭӧF�KҩS� WKө EӣL�����J�SLJPHQW� Ĉ͡ S+ FͯD�SLJPHQW� WURQJ�GXQJ�G͓FK�Q˱ͣF�
;iF�ÿӏQK�WKHR�,62 ������������Ĉ͡ E͉Q�QKL͏W� ;iF�ÿӏQK�WKHR�,62�������������

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1

�����.ӃW�TXҧ�SKkQ�WtFK�QKLӋW��7KHUPRJUDYLPHWULF�DQDO\VLV�� 7*$�

3KӭF�FKҩW KӳX�Fѫ�� NLP�ORҥL FKX\ӇQ�WLӃS ÿѭӧF�WәQJ�KӧS�WKHR�TX\�WUuQK�WUrQ��VDX�
ÿy�Vҩ\�ӣ ���R&��QJKLӅQ�Vѫ�Eӝ��WLӃQ�KjQK�SKkQ�WtFK�QKLӋW��7*$���.ӃW�TXҧ SKkQ�WtFK�ÿѭӧF�
WKӇ KLӋQ�WURQJ�KuQK��� 4Xi� WUuQK�SKkQ� WtFK�QKLӋW�FKR� WKҩ\�Fy�KDL�EѭӟF QKҧ\ NKL� WăQJ�
QKLӋW�ÿӝ��%ѭӟF�ÿҫX� WLrQ�QKuQ� WKҩ\� U}�QKҩW� WҥL� ���R&�YӟL�NKӕL� OѭӧQJ�JLҧP�KѫQ������
ÿѭӧF�FKR�Oj�Vӵ ED\�KѫL�FӫD�FiF�SKkQ Wӱ QѭӟF��6DX�EѭӟF�WKӭ KDL��NKL�NKӕL�OѭӧQJ�JLҧP�
NKRҧQJ��������� WKu� WKҩ\�PүX�ÿm�әQ�ÿӏQK�WKӇ KLӋQ� WUrQ�ÿѭӡQJ�SKkQ�WtFK�QKLӋW� Wӯ JҫQ�
���R&� .ӃW�TXҧ FKR�WKҩ\��SLJPHQW�KuQK�WKjQK�әQ�ÿӏQK�WURQJ�NKRҧQJ�Wӯ ���R&�WUӣ OrQ��

���� 3KkQ WtFK�QKLӉX�[ҥ�WLD�;��;5'�

.K̫R�ViW�WKHR�QKL͏W�ÿ͡�QXQJ

&iF�PүX�0J&U�2� ÿѭӧF� WәQJ� KӧS� WKHR� TX\ WUuQK� WUrQ� YӟL� QKLӋW� ÿӝ QXQJ� ӣ
���R&�����R&�Yj����R&�ÿѭӧF�SKkQ�WtFK�EҵQJ�SKѭѫQJ�SKiS�;5'��NӃW�TXҧ WUuQK�Ej\�
WURQJ�KuQK��� .ӃW�TXҧ FKR�WKҩ\�PүX�QXQJ�ӣ ���R&�FiF�SHDN�ÿһF�WUѭQJ�FӫD�FҩX�WU~F�
WLQK�WKӇ VSLQHO�ÿm�KuQK�WKjQK�YӟL�FѭӡQJ�ÿӝ WѭѫQJ�ÿӕL�U}�UӋW��VR�ViQK�YӟL�SKә FKXҭQ�
,&''����������&iF� Yӏ WUt� FKӫ \ӃX� �ș  � ��R�� ��R�� ��R�� ��R�� ��R�� &iF�PүX� QXQJ�ӣ
���R&�Yj����R&�Fy�FiF�ÿӍQK�ÿһF�WUѭQJ�FӫD�FҩX�WU~F�WLQK�WKӇ VSLQHO�WKX�ÿѭӧF�U}�QpW��
1Kѭ�Yұ\�QKLӋW�ÿӝ FDR�KѫQ�WKu�ÿӝ WLQK�WKӇ WӕW�KѫQ��

+uQK����*LҧQ�ÿӗ SKkQ�WtFK�QKLӋW�� 7*$ FӫD�PүX�SLJPHQW�0J&U�2�
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+uQK����*LҧQ�ÿӗ�;5'�FӫD�KӋ�PүX�0J&U�2����D��3Kә�FKXҭQ���E��0үX�QXQJ�ӣ����R&��
�F��0үX�QXQJ�ӣ����R&���G��0үX�QXQJ�ӣ����R&

7ӯ ÿӍQK�QKLӉX�[ҥ ���������������������������Yj��������NtFK�WKѭӟF�KҥW�ÿѭӧF�WtQK�
WRiQ�Vӱ GөQJ�SKѭѫQJ�WUuQK�6KHUUHU�

'F� �NȜ�ȕFRVș ���

7URQJ�ÿy� N�Oj�\ӃX�Wӕ KuQK�GҥQJ��Fy�JLi�WUӏ Oj������Ȝ��Oj�EѭӟF�VyQJ�FӫD�WLD�;��ȕ�
Oj�ÿӝ UӝQJ�FӫD�ÿӍQK�QKLӉX�[ҥ TXDQ�ViW�ÿѭӧF�WҥL�PӝW�QӱD�FӫD�FѭӡQJ�ÿӝ FӵF�ÿҥL�

%ҧQJ����.tFK�WKѭӟF�WLQK�WKӇ KӋ0J&U�2��ӣ QKLӋW�ÿӝ QXQJ����R&�WURQJ����SK~W

� ȕ 'F

������ ����� �����

������ ��� �����

������ ����� �����

������ ����� �����

������ ����� �����

.tFK�WKѭӟF�WLQK�WKӇ WKD\�ÿәL�WURQJ�NKRҧQJ������ ÿӃQ������ QP��EҧQJ�����.tFK�
WKѭӟF�WUXQJ�EuQK�FӫD�FiF�KҥW�QDQR�WtQK�ÿѭӧF�Oj�������QP��.ӃW�TXҧ WtQK�WRiQ�Qj\�SK��
KӧS�YӟL�KuQK�ҧQK�FKөS�6(0�WUrQ�KuQK����7(0�WUrQ�KuQK���

0үX�0J&U�2� VҧQ� SKҭP� ӣ ���R&� VDX� NKL� QJKLӅQ� EL� ���� K�� ���� YzQJ�SK~W��
ÿѭӧF� ÿHP� FKөS� 6(0� ÿӝ SKyQJ� ÿҥL� ��������ҦQK� 6(0�� 7(0� FKR� WKҩ\� WLQK� WKӇ
0J&U�2� UҩW�U}�UӋW��KҥW�WҥR�WKjQK�Fy�NtFK�WKѭӟF�QKӓ KѫQ����QP��WX\�QKLrQ� Fy�WKӇ FzQ�
WKҩ\�Fy�PӝW�Vӕ Y�QJ�FiF�KҥW�FzQ�GtQK�YӟL�QKDX�WKjQK�NKӕL�GR�TXi�WUuQK�QJKLӅQ�FKѭD�
WӕW��.tFK�WKѭӟF�FiF�KҥW� WLQK�WKӇ NKi�ÿӗQJ�ÿӅX��ĈLӅX�Qj\�FKӭQJ�Wӓ SLJPHQW�FKӃ WҥR�
ÿѭӧF�Fy�WKӇ ӭQJ�GөQJ�ÿӇ WҥR�VѫQ�GR�NtFK�WKѭӟF�KҥW�FӵF�QKӓ�
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+uQK����.ӃW�TXҧ�FKөS�6(0�FӫD�
0J&U�2�

+uQK����.ӃW�TXҧ�FKөS�7(0�FӫD�
0J&U�2�

.K̫R�ViW�ÿ͡�E͉Q�QKL͏W

&iF�PүX�KӋ 0J&U�2� ÿѭӧF�QXQJ�ӣ FiF�FKӃ ÿӝ NKiF�QKDX�ÿӇ NLӇP�WUD�ÿӝ EӅQ�
QKLӋW��Vӵ ELӃQ�ÿәL�FҩX�WU~F�SKD�WLQK�WKӇ��0үX�QXQJ�ӣ ���R&������R&�Yj�PүX�QXQJ�ӣ
���R&�VDX�ÿy�QXQJ�OҥL�ӣ ����R&��.ӃW�TXҧ SKkQ�WtFK�;5'�FӫD�ED�PүX�WUrQ�ÿѭӧF�WUuQK�
Ej\�WURQJ�KuQK���

+uQK��� *LҧQ�Gӗ ;5'�FӫD�KӋ PүX�0J&U�2����D��3Kә FKXҭQ���E��0үX�QXQJ�ӣ ���R&��
�F��0үX�QXQJ�ӣ ���R&�VDX�QXQJ�OҥL�ӣ ����R&���G��0үX�QXQJ�ӣ ����R&

'ӵD�YjR�NӃW� TXҧ WUrQ� FKR� WKҩ\�NKL�QXQJ�PүX� OҥL�ӣ QKLӋW� ÿӝ ����R&�Yj�PүX�
QXQJ�WUӵF�WLӃS�ӣ QKLӋW�ÿӝ Qj\��FҩX�WU~F�WLQK�WKӇ FӫD�VSLQHO�NK{QJ�WKD\�ÿәL�VR�YӟL�PүX�
QXQJ�ӣ ���R&��NKiF�ELӋW�QKӓ Oj�ӣ QKLӋW�ÿӝ FDR�KѫQ�WKu�FѭӡQJ�ÿӝ FiF�ÿӍQK�FӫD�PүX�
QXQJ�ӣ ���R&�KѫL�WKҩS�KѫQ��ĈLӅX�Qj\�Fy�WKӇ JLҧL�WKtFK�Oj�GR�ӣ QKLӋW�ÿӝ FDR�Vӵ NӃW�
WLQK�WӕW�KѫQ��ÿӝ WLQK�WKӇ FDR�KѫQ��.KL�QKLӋW�ÿӝ WăQJ�Fy�Vӵ WKLrX�NӃW QrQ�NtFK�WKѭӟF�
KҥW�OӟQ�KѫQ�GR�ÿy�FiF�ÿӍQK�VҳF�QpW�Yj�Fy�FѭӡQJ�ÿӝ OӟQ�KѫQ�



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϰ͕�ϭϭͲϮϬϮϭϮϯϬ

���� &iF WtQK�FKҩW�Oê�� KyD�NKiF

%ҧQJ��� 7tQK�FKҩW�Oê�KyD�FӫD�SLJPHQW�0J&U�2�

.KӕL�OѭӧQJ�
ULrQJ��J�FP��

%Ӆ�PһW�ULrQJ�
�P��J�

Ĉӝ�KҩS�WKX�
GҫX����

Ĉӝ�SKӫ���� Ĉӝ�S+

���� ����� ����� ����� ���

.ӃW� TXҧ WKӵF� QJKLӋP� [iF� ÿӏQK� ÿӝ KҩS� WKX� GҫX�ӭQJ� YӟL� FiF� WK{QJ� Vӕ ÿR� Oj�
2$ ��������ĈLӅX�Qj\�Fy�WKӇ JLҧL�WKtFK��VҧQ�SKҭP�WҥR�WKjQK�Fy�NtFK�WKѭӟF�QDQR��EӅ
PһW�ULrQJ�OӟQ�KѫQ�QKLӅX�VR�YӟL�PүX�WUrQ�WKӏ WUѭӡQJ�

1Kѭ�Yұ\�SLJPHQW�FKӃ WҥR�ÿѭӧF�ÿiS�ӭQJ�FiF�\rX�FҫX�ÿӕL�YӟL�SLJPHQW�WUrQ�WKӏ
WUѭӡQJ��S+�Oj�����WҥL�����R&��WKӏ WUѭӡQJ���� ����ÿӝ KҩS�WKX�GҫX���������WKӏ WUѭӡQJ�
���������ÿӝ SKӫ ������J�P� �WKӏ WUѭӡQJ��������J�P����EӅ PһW�ULrQJ�������P��J��NKӕL�
OѭӧQJ�ULrQJ������J�FP� >�@�

Ĉ͡ E͉Q�D[LW� /ҩ\���J�PүX�VҧQ�SKҭP�WKX�ÿѭӧF�FKR�YjR�EHFKHU�Yj�QJkP�WURQJ�
D[LW�+�62� ����6DX�����JLӡ��KӛQ�KӧS�JҥQ�UӱD��OӑF��Vҩ\��ĈHP�FkQ�VҧQ�SKҭP�WKX�ÿѭӧF�
Yj�TXDQ�ViW�WKҩ\�UҵQJ�FiF�PүX�ÿӅX�NK{QJ�WKD\�ÿәL�YӅ�PjX�VҳF�Yj�NKӕL�OѭӧQJ�WKD\�ÿәL�
NK{QJ�ÿiQJ�NӇ�

Ĉ͡ E͉Q ED]˯� /ҩ\���J�PүX�VҧQ�SKҭP�WKX�ÿѭӧF�FKR�YjR�EHFKHU�Yj�QJkP�WURQJ�
ED]ѫ�1D2+�����6DX�����JLӡ�� KӛQ�KӧS� JҥQ� UӱD�� OӑF�� Vҩ\��ĈHP� FkQ� VҧQ� SKҭP� WKX�
ÿѭӧF�Yj�TXDQ�ViW�WKҩ\�UҵQJ�FiF�PүX�ÿӅX�NK{QJ�WKD\�ÿәL�YӅ�PjX�VҳF�Yj�NKӕL�OѭӧQJ�
WKD\�ÿәL�NK{QJ�ÿiQJ�NӇ�

���.ӂ7�/8Ұ1

.ӃW�TXҧ�WәQJ�KӧS�SLJPHQW�0J&U�2� EҵQJ�SKѭѫQJ�SKiS�WҥR�SKӭF�FKҩW�KӳX�Fѫ�
NLP�ORҥL�WUXQJ�JLDQ FKR�WKҩ\�YұW�OLӋX�Fy�ÿӝ ÿӗQJ�QKҩW�Yj�NtFK�WKѭӟF�KҥW�QKӓ KѫQ����
QP�WKHR�SKѭѫQJ�SKiS�ÿiQK�JLi�KuQK�ҧQK�6(0�Yj�NKRҧQJ������ QP�WKHR�SKѭѫQJ�WUuQK�
6KHUUHU� ÿӝ�EӅQ�PjX�ӣ QKLӋW�ÿӝ�FDR��ÿӝ�EӅQ�QKLӋW��ÿӝ EӅQ�D[LW��ÿӝ EӅQ�ED]ѫ�Oj�UҩW�WӕW��
1JRjL�UD��QJKLrQ�FӭX�Qj\�FǊQJ�NKҧR�ViW�PӝW�Vӕ WtQK�FKҩW�KyD � Oê�NKiF�QKѭ��ÿӝ S+�Oj�
����WҥL�����R&��ÿӝ KҩS�WKө GҫX�Oj���������ÿӝ SKӫ Oj�������J�P���EӅ PһW�ULrQJ������
P��J� FKR�WKҩ\�NӃW�TXҧ ÿiS�ӭQJ�ÿѭӧF�FiF�\rX�FҫX�ÿӕL�YӟL�SLJPHQW�WUrQ�WKӏ WUѭӡQJ�

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� $��/��0��GH�2OLYHLUD��-��0��)HUUHLUD��0��5��6LOYD��*��6��%UDJD��/��(��6ROHGDGH��
0��0��0��$OGHL]D��&��$��3DVNRFLPDV��6��-��/LPD��(��/RQJR��$��*��GH�6RX]D�
DQG ,�� 0�� *�� GRV� 6DQWRV�� <HOORZ� =Q[1L�� [:2� SLJPHQWV� REWDLQHG� XVLQJ� D�
SRO\PHULF�SUHFXUVRU�PHWKRG��'\HV�DQG�3LJPHQWV����������������������

�� 1��6��$UGHVWDQL��*��6RGHLILDQ��6��$��6DMDGLDQ��3UHSDUDWLRQ�RI�SKWKDORF\DQLQH�
JUHHQ� QDQR� SLJPHQW� XVLQJ� VXSHUFULWLFDO� &2� JDV� DQWLVROYHQW� �*$6���
H[SHULPHQWDO�DQG�PRGHOLQJ��+HOL\RQ� �����������������
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�� 6XSLQJ� /L�� ;LDROLQ� -LD�� DQG� <DIDQJ� 4L�� 6\QWKHVLV� RI� QDQR�FU\VWDOOLQH�
PDJQHVLXP� FKURPDWH� VSLQHO� E\� FLWUDWH� VRO�JHO� PHWKRG�� $GYDQFHG� 0DWHULDOV�
5HVHDUFK�����������������������

�� (KVDQ� -DIDUQHMDG�� 6DODK� .KDQDKPDG]DGHK�� )DWHPHK� *KDQEDU\� DQG� 0RUWH]D�
(QKHVVDUL��6\QWKHVLV�� FKDUDFWHUL]DWLRQ� DQG�RSWLFDO� EDQG�JDS�RI�3LURFKURPLWH�
�0J&U�2���1DQRSDUWLFOHV�E\�VWHDULF�DFLG�VRO�JHO�PHWKRG��&XUUHQW�&KHPLVWU\�
/HWWHUV������������������

�� <��(O�-DEEDU��+��/DNKOLIL��5��(O�2XDWLE��/��(U�5DNKR��6��*XLOOHPHW�)ULWVFK��%��
'XUDQG��6WUXFWXUH��PLFURVWUXFWXUH��RSWLFDO�DQG�PDJQHWLF�SURSHUWLHV�RI� FREDOW�
DOXPLQDWH� QDQRSRZGHUV� REWDLQHG� E\� VRO�JHO� SURFHVV�� -RXUQDO� RI� 1RQ�
&U\VWDOOLQH�6ROLGV� �����������������

�� 6DEHUL� $��� 1HJDKGDUL� =��� $OLQMDG� %��� *ROHVWDQL�)DUG� )��6\QWKHVLV� DQG�
FKDUDFWHUL]DWLRQ� RI� QDQRFU\VWDOOLQH� IRUVWHULWH� WKURXJK� FLWUDWH�QLWUDWD� URXWH�
&HUDPLF�,QWHUQDWLRQDO���������������������

�� +XǤQK�.u�3KѭѫQJ�+ҥ��1JKLrQ�FͱX�V̫Q�[X̭W�SLJPHQW�0J)H�2��ͧ�QKL͏W�ÿ͡�WK̭S�
E̹QJ�SK˱˯QJ�SKiS�VRO�JHO��ĈӅ�WjL�FҩS�6ӣ�.KRD�KӑF�Yj�&{QJ�QJKӋ�7S��+&0��
������WU������ ���

6800$5<

678'<�21�1$126&$/(�0J&U�2� 3,*0(17�6<17+(6,6

7KLV� DUWLFOH� SUHVHQWV� SURFHGXUH� IRU� WKH� V\QWKHVLV� RI QDQRVFDOH� SLJPHQWV�
0J&U�2� E\�PHWKRG�RI�FUHDWLQJ� LQWHUPHGLDWH�PHWDO�RUJDQLF�FRPSOH[HV� LQ� VROXWLRQ��
7KH� SDUWLFOH� VL]H�� WKHUPRJUDYLPHWULF� DQDO\VLV� �7*$�� DQG� VRPH� VHOHFWHG� SK\VLFR�
FKHPLFDO� SURSHUWLHV� VXFK� DV�� VSHFLILF� JUDYLW\�� S+�� WKHUPDO� VWDELOLW\�� DFLG� DQG�
EDVHUHVLVWDQFH� ZHUH� LQYHVWLJDWHG�� ([SHULPHQWDO� UHVXOWV� VKRZ� WKDW� WKH� SLJPHQW�
0J&U�2� V\QWKHVL]HG�E\�WKLV�PHWKRG�KDV�JRRG�SURSHUWLHV��HQVXULQJ�WKH�UHTXLUHPHQWV�
RI�SLJPHQWV�RQ�WKH�PDUNHW�

.H\ZRUGV� $QWLFRUURVLRQ�SDLQW��0J&U�2� SLJPHQW��PLOLWDU\�JUHHQ��QDQRVFDOH�

1K̵Q�EjL�QJj\����WKiQJ���QăP�����

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

+RjQ�WKL͏Q�QJj\����WKiQJ���QăP�����

��� 7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD
��� 9L͏Q�.KRD�K͕F�9̵W�OL͏X��9L͏Q�+jQ�OkP�.KRD�K͕F�Yj�&{QJ�QJK͏ 9L͏W�1DP


