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7KpS�NK{QJ�JӍ Kӑ PDFWHQ[LW ÿѭӧF�ӭQJ�GөQJ� WURQJ�QKӳQJ�FKL WLӃW�\rX�FҫX�ÿӝ
EӅQ�Yj�NKҧ QăQJ�FKӕQJ�ăQ�PzQ�FDR�Vӱ GөQJ�WURQJ�OƭQK�YӵF�GҫX�NKt��KyD�FKҩW��FKӃ WҥR�
NKX{Q��� .KX{Q�pS QKӵD�Oj�PӝW�WURQJ�QKӳQJ�ӭQJ�GөQJ�TXDQ�WUӑQJ�QKҩW�FӫD�PiF�WKpS�
Qj\��9ӟL� QKӳQJ� NKX{Q� pS� QKӵD� WK{QJ� WKѭӡQJ�� NKX{Q ÿѭӧF� WҥR� KuQK�� VDX� ÿy� ÿHP�
QKLӋW�OX\ӋQ��FXӕL�F�QJ�ÿHP�PjL�Yj�ÿiQK�EyQJ�ÿӇ ÿҥW�NtFK�WKѭӟF�Yj�ÿӝ QKiP�EӅ PһW�
WKHR�\rX�FҫX��

7KpS�NK{QJ�JӍ PDFWHQ[LW�$,6,�����Oj�PiF�WKpS�ÿѭӧF�Vӱ GөQJ�SKә ELӃQ�KѫQ�Fҧ
WURQJ�TXi�WUuQK�FKӃ WҥR�NKX{Q�pS�QKӵD��&KӃ ÿӝ QKLӋW�OX\ӋQ�WKѭӡQJ�ÿѭӧF�WLӃQ�KjQK�Oj�
W{L�WURQJ�NKRҧQJ����������R&�Yj�UDP�WKҩS�ӣ QKLӋW�ÿӝ ���R&�Oҩ\�ÿӝ FӭQJ�NKRҧQJ����
+5&��1KLӋW�ÿӝ UDP�WKҩS�ÿѭӧF�NKX\ӃQ�FiR�Vӱ GөQJ�FKR�WKpS�GөQJ�Fө ÿӇ ÿҧP�EҧR�NKҧ
QăQJ�FKӕQJ�ăQ�PzQ�>����@��7X\�QKLrQ��ÿӕL�YӟL�PӝW�Vӕ NKX{Q�ÿ~F�QKӵD�OjP�YLӋF�WURQJ�
ÿLӅX� NLӋQ� NKҳF� QJKLӋW� KѫQ� QKѭ� NKX{Q� QKӵD� 39&� Yj� 3(7� �3RO\HWK\OHQH�
WHUHSKWKDODWH���[ӱ Oê�QKLӋW�OX\ӋQ�Oj�FKѭD�ÿӫ ÿӇ ÿҧP�EҧR�WXәL�WKӑ FKR�NKX{Q�ÿ~F��9LӋF�
QkQJ�FDR�NKҧ QăQJ�FKӕQJ�PjL�PzQ�FKR�EӅ PһW� WKpS�VDX�QKLӋW� OX\ӋQ�Oj�KӃW�VӭF�FҫQ�
WKLӃW��0ӝW�WURQJ�QKӳQJ�F{QJ�QJKӋ FҧL�WKLӋQ�UҩW�WӕW�NKҧ QăQJ�FKӕQJ�PjL�PzQ�FӫD�WKpS�
NK{QJ�JӍ ÿy�Oj�WKҩP�QLWѫ�>���@��7KpS�NK{QJ�JӍ VDX�WKҩP�QLWѫ�SODVPD�Fy�WKӇ ÿҥW�ÿӝ
FӭQJ�OrQ�WӟL������+9��7X\�QKLrQ��YҩQ�ÿӅ FҫQ�JLҧL�TX\ӃW�WLӃS�WKHR�ÿy�Oj�FKL�WLӃW�VDX�
WKҩP�QLWѫ�Fy�ÿӝ QKiP�EӅ PһW�FDR�Yj�NKҧ QăQJ�FKӕQJ�ăQ�PzQ�FӫD�EӅ PһW�Fy�WKӇ Eӏ
VX\�JLҧP�WURQJ�TXi�WUuQK�QKLӋW�OX\ӋQ�Yj�TXi�WUuQK�WKҩP�>���@�

7ҥL�9LӋW�1DP��PһF�G��Fy�UҩW�QKLӅX�GRDQK�QJKLӋS�TX\�P{�NKiF�QKDX�WKDP�JLD�
VҧQ�[XҩW�FKDL�QKӵD�3(7��QKѭQJ� WRjQ�Eӝ Pi\�PyF�Yj�KҫX�KӃW�NKX{Q�PүX�ÿӅX�SKҧL�
QKұS�QJRҥL��.Ky�NKăQ�WURQJ�FKӃ WҥR�NKX{Q�PүX�NK{QJ�QҵP�ӣ F{QJ�QJKӋ JLD�F{QJ�Fѫ�
NKt��Pj�FKӫ \ӃX�Oj�F{QJ�QJKӋ QKLӋW�OX\ӋQ�Yj�[ӱ Oê�EӅ PһW�OzQJ�NKX{Q��%Ӆ PһW�OzQJ�
NKX{Q�FҫQ�SKҧL�Fy�FiF�ÿһF�WtQK�VDX�

� &KӕQJ�ăQ�PzQ�Yj�PjL�PzQ�WURQJ�TXi�WUuQK�WLӃS�[~F�YӟL�QKӵD�3(7�QyQJ�FKҧ\�

� &KӕQJ�GtQK�Yj�PD�ViW�WKҩS�WURQJ�TXi�WUuQK�WKiR�NKX{Q�NKL�QKӵD�3(7�ÿ{QJ�ÿһF�

� %ӅQ�EӍ YӟL� Vӕ OҫQ� ÿ~F� NKX{Q� UҩW� OӟQ� �!������� OҫQ��� YӟL� WKăQJ� JLiQJ� QKLӋW�
WURQJ�WKӡL�JLDQ�QJҳQ��a����JLk\��WURQJ�TXi�WUuQK�ÿ~F�SK{L��

*LҧL�SKiS�FKR�YҩQ�ÿӅ Qj\�ÿm�ÿѭӧF�FiF�QѭӟF�WLrQ�WLӃQ�QJKLrQ�FӭX�Wӯ OkX�Yj�KLӋQ�
QD\�YүQ�WLӃS�WөF�ÿѭӧF�KRjQ�WKLӋQ��1JX\rQ�Oê�FKXQJ�Oj�GӵD�WUrQ�YLӋF�OӵD�FKӑQ�Yj�Vӱ
GөQJ�YұW�OLӋX�NKX{Q�SK��KӧS��WKѭӡQJ�Oj�WKpS�NK{QJ�JӍ��NӃW�KӧS�YӟL�ELӃQ�WtQK�EӅ PһW�
YұW�OLӋX�EҵQJ�FiF�Nӻ WKXұW�NKiF�QKDX��*LҧL�SKiS�KLӋQ�ÿҥL�QKҩW�ÿDQJ�ÿѭӧF�Vӱ GөQJ�Oj�

� &KӃ WҥR�NKX{Q�EҵQJ�WKpS�NK{QJ�JӍ�

� ;ӱ Oê�EӅ PһW� OzQJ�NKX{Q�EҵQJ�F{QJ�QJKӋ GXSOH[��ÿy�Oj�NӃW�KӧS F{QJ�QJKӋ
KyD�QKLӋW�OX\ӋQ��WKҩP�1��WKҩP�&������OjP�OӟS�QӅQ��WLӃS�WKHR�Oj�SKӫ PjQJ�FӭQJ��7L1��
&U1��$O7L1��$O7L%1������EҵQJ�SKѭѫQJ�SKiS�39'�>�����@�
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1KLӅX�QJKLrQ�FӭX�ÿm�FKӍ UD� OӟS�SKӫ 7L1�Yj�&U1�Fy�QKӳQJ�ÿһF� WtQK�SK��KӧS�
OLrQ�TXDQ�ÿӃQ�NKҧ QăQJ�FKӏX�WҧL��KӋ Vӕ PD�ViW��NKҧ QăQJ�FKӕQJ�PjL�PzQ��әQ�ÿӏQK�YӅ
PһW�KyD�KӑF��WtQK�FKҩW�ÿLӋQ�KyD�Yj�PD�ViW�>�����@��1JKLrQ�FӭX�Qj\�WұS�WUXQJ�VR�ViQK�
ÿһF�WtQK�OӟS�SKӫ 7L1�Yj�&U1�OrQ�QӅQ�WKpS�QKLӋW�OX\ӋQ�Yj�WKpS�WKҩP�QLWѫ�WKӇ NKt��

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

���� &KӃ�WҥR�PүX��QKLӋW�OX\ӋQ�Yj�[ӱ�Oê�EӅ�PһW

4X\�WUuQK�FKӃ WҥR�PүX�WKӱ QJKLӋP�ÿѭӧF�WKӇ KLӋQ�QKѭ�KuQK���

+uQK��� 4X\�WUuQK�FKӃ WҥR�PүX�WKӱ QJKLӋP

7KpS�NK{QJ�JӍ PDFWHQ[LW�$,6,�����FӫD�QKj�FXQJ�FҩS�'DLGR� �1KұW��Fy� WKjQK�
SKҫQ� YӅ NKӕL� OѭӧQJ� QKѭ� VDX�� ������ �&�� ������� �&U�� ������ �6L�� ������ �9��
�����0R���������0Q��FzQ�OҥL�Oj�)H��0үX�ÿѭӧF�FҳW�Wӯ SK{L�WKpS�����PP�WKjQK�FiF�
PүX�WKpS�QKӓ Fy�NtFK�WKѭӟF����[���PP��

7LӃQ�KjQK�W{L������R&����SK~W��Yj�UDP�KDL�OҫQ�����R&���JLӡ��WURQJ�Oz�W{L�FKkQ�
NK{QJ�7XUER�7UHDWHU�0��7K{QJ�Vӕ TXi�WUuQK�QKLӋW�OX\ӋQ�ÿѭӧF�OӵD�FKӑQ�QKѭ�WUrQ�ÿӇ
FKL�WLӃW�ÿҥW�ÿӝ FӭQJ����·����+5&��1KLӋW�ÿӝ UDP�ÿѭӧF�OӵD�FKӑQ�WKHR�QJX\rQ�WҳF�OӟQ�
KѫQ�QKLӋW�ÿӝ WKҩP�WӕL�WKLӇX���R&��ÿӇ ÿҧP�EҧR�әQ�ÿӏQK�FҩX�WU~F�WӃ YL�QӅQ�WURQJ�TXi�
WUuQK�WKҩP��6DX�NKL�QKLӋW�OX\ӋQ��PүX�WKӱ QJKLӋP�Yj�FKL�WLӃW�ÿѭӧF�PjL�ÿӃQ�JLҩ\�QKiP�
Fy�ÿӝ QKiP������JULW�Yj�ÿiQK�EyQJ�EҵQJ�EӝW�&U�2��VDR�FKR�ÿӝ QKiP�EӅ PһW�QKӓ KѫQ�
������P��

7KpS�$,6,�����Fy�KjP�OѭӧQJ�&U�FDR������NKӕL� OѭӧQJ��QrQ�WUrQ�EӅ PһW�WKpS�
OX{Q�WӗQ�WҥL�PӝW�OӟS�{[LW�FU{P�UҩW�PӓQJ�EҧR�YӋ��ĈӇ TXi�WUuQK�WKҩP�QLWѫ�KLӋX�TXҧ��FҫQ�
WLӃQ�KjQK� WKҩP�QJD\�VDX�NKL�PjL�Yj�ÿiQK�EyQJ��4Xi� WUuQK� WKҩP�QLWѫ� WKӇ NKt�ÿѭӧF�
WLӃQ� KjQK� WҥL�&{QJ� W\�1KLӋW� OX\ӋQ�'HWHFK� � +ѭQJ�<rQ�� 7K{QJ� Vӕ FKtQK� TXi� WUuQK�
WKҩP�QKѭ�VDX��1KLӋW�ÿӝ WKҩP����R&�� WKӡL�JLDQ� WKҩP���JLӡ�� Vӱ GөQJ�NKt� WKҩP�1+�

YӟL�WKӃ WKҩP�FDR��ÿӝ SKkQ�Kӫ\�WKҩS�������

0үX� ÿm� WKҩP� QLWѫ� ÿѭӧF� PjL� TXD� JLҩ\� QKiP� Fy� ÿӝ QKiP� ����� ������ ������
������VDX�ÿy�ÿѭӧF�ÿiQK�EyQJ�EҵQJ�EӝW�NLP�FѭѫQJ�Fӥ KҥW���PP�ÿӇ ÿҧP�EҧR�ÿӝ QKiP�
EӅ PһW�5D�FӫD�FKL�WLӃW�NKRҧQJ������PP�QKҵP�ÿҧP�EҧR�NKҧ QăQJ�FKH�SKӫ FӫD�OӟS�SKӫ
39'�YӕQ�FKӍ Gj\���·���PP��

*LD�F{QJ�WK{�
�5D���������P�

1KLӋW�OX\ӋQ�
����р ���+5&�

*LD�F{QJ�EiQ�WLQK�
�5D���������P�

7KҩP�QLWѫ�
������+9��

GPLQ  �����P�

*LD�F{QJ�WLQK�
�5D���������P� 3Kӫ�39'��7L1��&U1�
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7KӵF�KLӋQ�SKӫ &U1�EҵQJ�Pi\�SKӫ Kӗ TXDQJ�'UHYD�����FӫD�ĈӭF��7UѭӟF�NKL�
SKӫ QӅQ�QKLӋW� OX\ӋQ�+�Yj�QӅQ� WKҩP�1�ÿѭӧF� Wҭ\� UӱD�� UXQJ�VLrX�kP� WURQJ�FӗQ��4Xi�
WUuQK�SKӫ ÿѭӧF�WKӵF�KLӋQ�ӣ QKLӋW�ÿӝ ���R&��iS�VXҩW�QӅQ����î��í� 3D��OѭX�OѭӧQJ�NKt�
$U����P/�SK~W��'zQJ�Kӗ TXDQJ�ÿѭӧF�GX\�WUu�NKRҧQJ����$��WKLrQ�iS�ÿӃ ����9��7KLrQ�
iS�ÿӃ ÿѭӧF� OӵD� FKӑQ�QKҵP�JLҧP�Vӕ OѭӧQJ�Yj� Fӥ KҥW�PDFUR� WUrQ�EӅ PһW�PүX�SKӫ��
/ҳQJ�ÿӑQJ�OӟS�OyW�&U�Yj�7L�WURQJ�NKRҧQJ����JLk\�WUѭӟF�NKL�FҩS�NKt�1� ÿӇ WҥR�PjQJ�
QLWѫULW��ĈӇ WҥR�WKjQK�ÿ~QJ�KӧS�WKӭF�&U1�Yj�7L1�Yj�KҥQ�FKӃ KҥW�PDFUR��OѭX�OѭӧQJ�NKt�
1� ÿѭӧF�Vӱ GөQJ�OҫQ�OѭӧW�Oj�����Yj�����P/�SK~W��&ҧ KDL�OӟS�SKӫ &U1�Yj�7L1�ÿѭӧF�
WKӵF�KLӋQ�WURQJ����SK~W�

.t�KLӋX�PүX�SKӫ 7L1�WUrQ�QӅQ�WKpS�QKLӋW�OX\ӋQ�Yj�WKҩP�1�OҫQ�OѭӧW�Oj�+�7L1�
Yj�1�7L1��7ѭѫQJ�Wӵ PүX�SKӫ &U1�WUrQ�QӅQ�WKpS�QKLӋW�OX\ӋQ�Yj�WKҩP�1�OҫQ�OѭӧW�Oj�
+�&U1�Yj�1�&U1�

���� 7Kӱ�QJKLӋP�SKkQ�WtFK�ÿһF�WtQK�OӟS�WKҩP��SKӫ

&iF� OӟS� WKҩP�� SKӫ VDX� ÿy� ÿѭӧF� SKkQ� WtFK� Vӱ GөQJ� FiF� Nӻ WKXұW� NKiF� QKDX��
7KjQK�SKҫQ�SKD�FӫD�OӟS�WKҩP��SKӫ ÿѭӧF�WKӵF�KLӋQ�EҵQJ�Nӻ WKXұW�SKkQ�WtFK�QKLӉX�[ҥ
WLD�;��;5'��Vӱ GөQJ�WKLӃW�Eӏ 3DQDO\WLFDO�;¶3HUW�3UR�WҥL�%ӝ P{Q�9ұW�OLӋX�KӑF�� ;ӱ Oê�
QKLӋW�Yj�EӅ PһW��7UѭӡQJ�ĈҥL�KӑF�%iFK�NKRD�+j�1ӝL��0үX�NLP� WѭѫQJ�FӫD�PһW� FҳW�
QJDQJ� PүX� WKӱ QJKLӋP� ÿѭӧF� WҭP� WKӵF� Yj� TXDQ� ViW� WUrQ� NtQK� KLӇQ� YL� TXDQJ� KӑF�
$[LRYHUW����0$7��NtQK�KLӇQ�YL�ÿLӋQ�Wӱ TXpW�-60�����/9�YӟL�SKә NӃ WiQ�[ҥ QăQJ�
OѭӧQJ�('6� �,1&$[�DFW�� WҥL�9LӋQ�.ӻ WKXұW�1KLӋW�ÿӟL��9LӋQ�+jQ� OkP�.KRD�KӑF�Yj�
&{QJ�QJKӋ 9LӋW�1DP��.tQK�KLӇQ�YL�VRL�QәL�.H\HQFH��9+;�������ÿѭӧF�Vӱ GөQJ�ÿӇ
FKөS�ҧQK�EӅ PһW�PүX�VDX�SKӫ Yj�[iF�ÿӏQK�ÿӝ QKiP�EӅ PһW�PүX�VDX�SKӫ�

Ĉӝ FӭQJ�EӅ PһW�Yj�ÿӝ FӭQJ�WӃ YL�ÿѭӧF�ÿR�WUrQ�WKLӃW�Eӏ )XUWXUH�)0� ���H�WҥL�
9LӋQ� &{QJ� QJKӋ�� %ӝ &{QJ� WKѭѫQJ�� Ĉӝ EiP� GtQK� FӫD� OӟS� SKӫ ÿѭӧF� ÿR� WKHR� WLrX�
FKXҭQ�9',������Vӱ GөQJ�ÿҫX�ÿR�5RFNZHOO�JLD�WҧL�����NJ�OrQ�EӅ PһW�PүX�QJKLrQ�FӭX�
Vӱ GөQJ� WKLӃW�Eӏ ����:LOVRQ�:ROSHUW�� VDX�ÿy�FKөS�ҧQK�EӅ PһW�YӃW�ÿkP�EҵQJ�NtQK�
KLӇQ�YL�TXDQJ�KӑF�$[LRSODQ���WҥL�9LӋQ�0i\�Pӓ��%ӝ &{QJ�WKѭѫQJ��.ӃW�TXҧ ÿѭӧF�ÿӕL�
FKLӃX�YӟL� WKDQJ�SKkQ� ORҥL� FӫD� WLrX�FKXҭQ�9',������ >��@�QKѭ�KuQK����7LrX�FKt�ÿӕL�
FKLӃX�YӟL�WKDQJ�SKkQ�ORҥL�GӵD�WUrQ�KuQK�GҥQJ��Vӕ OѭӧQJ�YӃW�QӭW�WӃ YL�[X\rQ WkP��PӭF�
ÿӝ ERQJ�WUyF�FӫD�OӟS�SKӫ ӣ Yӏ WUt�[XQJ�TXDQK�ÿѭӡQJ�EDR�WUzQ�ErQ�WUrQ�FӫD�YӃW�ҩQ��*Li�
WUӏ +)�FjQJ�QKӓ WKu�ÿӝ EiP�GtQK�FӫD�OӟS�SKӫ FjQJ�WӕW��3KѭѫQJ�SKiS�ÿR�Qj\�ÿ{L�NKL�
FǊQJ�ÿѭӧF�JӑL�Oj�³0HUFHGHV�WHVW´�WURQJ�FiF�WjL�OLӋX�QѭӟF�QJRjL�

ĈR�ÿLӋQ�KyD�TXpW ÿѭӡQJ�FRQJ�SKkQ�FӵF�ÿѭӧF�WKӵF�KLӋQ�WUrQ�WKLӃW�Eӏ %LRORJLF�
963�����WҥL�9LӋQ�.ӻ WKXұW�1KLӋW�ÿӟL��'XQJ�GӏFK�ÿLӋQ�O\�1D&O������ÿѭӧF�NKӱ R[\�
EҵQJ�FiFK�VөF�NKt�QLWѫ��%uQK�ÿR�ÿLӋQ�KyD�Vӱ GөQJ�Oj�ORҥL�ED�ÿLӋQ�FӵF�WLrX�FKXҭQ�YӟL�
PӝW�ÿLӋQ�FӵF�ÿӕL�EҵQJ�3ODWLQ�Yj�ÿLӋQ�FӵF�VR�ViQK�FDORPHO�EmR�KzD��ÿLӋQ�FӵF�OjP�YLӋF�
QӕL�YӟL�PүX�FҫQ�ÿR��7UѭӟF�NKL�ÿR��PүX�ÿѭӧF�OҳS�YjR�KӋ ÿLӋQ�FӵF�Yj�QJkP����SK~W�
WURQJ�EuQK�FKӭD�GXQJ�GӏFK�ÿLӋQ�O\��'LӋQ�WtFK�WLӃS�[~F�FӫD�PүX�Oj���FP��YӟL�NKRҧQJ�
TXpW�Wӯ ������9�ÿӃQ������9�VR�YӟL�WKӃ PҥFK�Kӣ 9RFS��7Kӱ QJKLӋP�ÿѭӧF�WKӵF�KLӋQ�YӟL�
WӕF�ÿӝ TXpW���P9�V��7ӯ ÿѭӡQJ�FRQJ�SKkQ�FӵF�FKR�SKpS�[iF�ÿӏQK�ÿLӋQ� WKӃ ăQ�PzQ�
(FRUU�Yj�PұW�ÿӝ GzQJ�ÿLӋQ�ăQ�PzQ�LFRUU�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�SKiS�QJRҥL�VX\�
7DIHO�
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+uQK����;iF�ÿӏQK ÿӝ EiP�GtQK�WKHR�WLrX�FKXҭQ�9',������>��@

7LӃS�WKHR� WUӣ NKiQJ�SKkQ�FӵF�5S ÿѭӧF�WtQK�WKHR�F{QJ�WKӭF������
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9ӟL ȕF��ȕD�Oj�KӋ Vӕ GӕF�FӫD�QKiQK�FD�WӕW�Yj�QKiQK�D�QӕW�ÿѭӧF�[iF�ÿӏQK�Wӯ QJRҥL�
VX\�ÿѭӡQJ�7DIHO�

7Kӱ QJKLӋP�PD�ViW�EL� WUrQ� WҩP�SKҷQJ��EDOO�RQ�IODW��ÿѭӧF� WKӵF�KLӋQ� WKHR�WLrX�
FKXҭQ�$670�*�������Vӱ GөQJ�WKLӃW�Eӏ &(75�807����+ӑF�YLӋQ�.ӻ WKXұW�4XkQ�Vӵ���
Vӱ GөQJ�WҧL���1��ELrQ�ÿӝ FKX\ӇQ�ÿӝQJ�FӫD�EL����PP��WҫQ�Vӕ ��+]��

���.ӂ7 48Ҧ�9¬�%¬1 /8Ұ1

�����3KkQ�WtFK�WKjQK�SKҫQ�SKD

.ӃW�TXҧ FKөS�QKLӉX�[ҥ WLD�;��;5'��ÿѭӧF�WKӇ KLӋQ�WURQJ�+uQK����ĈӕL�YӟL�OӟS�
SKӫ WUrQ�QӅQ�WKpS�QKLӋW�OX\ӋQ��GR�OӟS�SKӫ NKi�PӓQJ�QrQ�NKL�SKkQ�WtFK�;5'�Fy�WKӇ
SKiW� KLӋQ� Vӵ Fy�PһW� FiF� SKD� FӫD� QӅQ� WKpS� �KuQK��D�� �F�� �G��� ÿy� Oj� SKD�PDFWHQ[LW��
FDUELG�0��&���ĈӕL�YӟL�QӅQ�Oj�WKpS�ÿm�WKҩP�QLWѫ��NӃW�TXҧ SKkQ�WtFK�FKR�WKҩ\�Vӵ Fy�PһW�
FӫD�FiF�SKD�Ȗ
�)H�1��SKD İ�)H�1��Yj�SKD�ȗ�)H�1��KuQK��E���H���I���

7URQJ�F�QJ�PӝW�ÿLӅX�NLӋQ�WҥR�OӟS�SKӫ 7L1��PүX�SKӫ WUrQ�QӅQ�WKpS�QKLӋW�OX\ӋQ�
+�7L1�FKR�ÿ~QJ�KӧS�WKӭF�7L1�QKӳQJ�PүX�SKӫ WUrQ�QӅQ�WKpS�WKҩP�QLWѫ�1�7L1�Fy�OӟS�
7L1�YүQ�FKѭD�әQ�ÿӏQK��QJRjL�WҥR�WLQK�WKӇ 7L1��WKu�Fy�WKӇ WҥR�PӝW�KӧS�WKӭF�NKiF�Oj�
7L�1��KuQK��H���1JX\rQ�QKkQ�Fy�WKӇ GR�OѭX�OѭӧQJ�NKt�KRһF�WK{QJ�Vӕ SKӫ FKѭD�SK��
KӧS�ÿӇ FKӍ WҥR�KӧS� WKӭF�7L1��.ӃW� TXҧ SKkQ� WtFK�;5'� OӟS�SKӫ &U1� WUrQ�QӅQ� WKpS�
QKLӋW�OX\ӋQ�Yj�WKҩP�QLWѫ�ÿӅX�FKR�WKҩ\�Vӵ WҥR�WKjQK�FӫD�KӧS�WKӭF�&U1�
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+uQK����3KkQ�WtFK�;5'�PүX�WKӱ QJKLӋP
�D��0үX�QKLӋW�OX\ӋQ�+���E��0үX�WKҩP�1���F��0үX�[ӱ Oê�NpS�+�7L1��

�G��0үX�[ӱ Oê�NpS�+�&U1���H��0үX�[ӱ Oê�NpS�1�7L1���I��0үX�[ӱ Oê�NpS�1�&U1

���� 3KkQ�WtFK�PһW�FҳW�QJDQJ�OӟS�WKҩP��SKӫ

/ӟS�SKӫ 7L1�Yj�&U1�Gj\�NKRҧQJ���·���PP�SKӫ WUrQ�QӅQ�WKpS�WKҩP�1�WKӇ NKt�
FӫD�WKpS�$,6,�����QKѭ�KuQK���Yj�KuQK����&KLӅX�Gj\�OӟS�WKҩP�ÿӕL�YӟL�PүX�SKӫ 7L1�
NKRҧQJ����PP��WURQJ�NKL�ÿy�ÿӕL�YӟL�PүX�&U1�Gj\����PP��ĈӇ NKҷQJ�ÿӏQK�OӟS�SKӫ
ÿ~QJ�Oj�KӧS�WKӭF�&U1�Yj�7L1��SKkQ�WtFK�('6�ÿm�ÿѭӧF�WKӵF�KLӋQ�ÿӕL�YӟL�OӟS�SKӫ 7L1�
�KuQK��D��Yj�&U1��KuQK��E���ĈӕL�YӟL�PүX�SKӫ 7L1�Wӹ OӋ SKҫQ�WUăP�QJX\rQ�Wӱ 7L�1� �
�������7URQJ�NKL�ÿy�YӟL�PүX�SKӫ &U1�Wӹ OӋ SKҫQ�WUăP�QJX\rQ�Wӱ &U�1�Oj������������
1Kѭ Yұ\�YӟL�OѭX�OѭӧQJ�NKt�1� ÿDQJ�Vӱ GөQJ�FӫD�ÿѫQ�Yӏ FKR�KDL�OӟS�SKӫ &U1�Yj�7L1�
OҫQ�OѭӧW�Oj�����Yj�����P/�SK~W�ѭX�WLrQ�WҥR�UD�FiF�OӟS�SKӫ ÿ~QJ�KӧS�WKӭF�

���� .ӃW�TXҧ�[iF�ÿӏQK�ÿӝ�FӭQJ

/ӟS�SKӫ 39'�WK{QJ�WKѭӡQJ�FKӍ PӓQJ�NK{QJ�TXi���PP��'R�ÿy�ÿӝ FӭQJ�ÿR�WUrQ�
EӅ PһW�OӟS�SKӫ QKѭ�KuQK�� Eӏ ҧQK�KѭӣQJ�EӣL�ÿӝ FӭQJ�FӫD�QӅQ��Ĉӝ FӭQJ�FӫD�EӅ PһW�
PүX�SKӫ 7L1�FDR�KѫQ�&U1�WUrQ�Fҧ QӅQ�QKLӋW�OX\ӋQ�Yj�WKҩP��Ĉӝ FӭQJ�FӫD�QӅQ�QKLӋW�
OX\ӋQ�ÿӕL�YӟL�PүX�ÿѭӧF�SKӫ 7L1��PүX�+�7L1��Yj�&U1��PүX�+�&U1�� WăQJ� OrQ� OҫQ�
OѭӧW�Oj�����Yj�����+9�����Ĉӝ FӭQJ�FӫD�QӅQ�WKpS�ÿm�WKҩP�QLWѫ�ÿӕL�YӟL�PүX�ÿѭӧF�SKӫ
7L1��PүX�1�7L1��Yj�&U1��PүX�1�&U1��WăQJ�OҫQ�OѭӧW�Oj�����Yj�����+9�����1Kѭ�Yұ\�
VR�YӟL�SKӫ WUrQ�QӅQ�QKLӋW�OX\ӋQ��PүX�SKӫ WUrQ�QӅQ�WKpS�WKҩP�QLWѫ�ÿm�JLҧP�FKrQK�OӋFK�
ӭQJ�VXҩW��.ӃW�TXҧ FKrQK�OӋFK�ÿӝ FӭQJ�JLҧL�WKtFK�FKR�Vӵ NKiF�QKDX�YӅ ÿӝ EiP�GtQK�
JLӳD� OӟS� SKӫ Yj� QӅQ� WKpS� PӟL� FKӍ QKLӋW� OX\ӋQ� Yj� QӅQ� WKpS� ÿm� WKҩP� QLWѫ� �[HP�
PөF������

DĂĐƚĞŶǆŝƚ DĂĐƚĞŶǆŝƚ

DĂĐƚĞŶǆŝƚ
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+uQK����+uQK�ҧQK�PһW�FҳW�QJDQJ�FӫD�PүX�[ӱ Oê�NpS�1�7L1
�D��ҦQK�FKөS�NtQK�KLӇQ�YL�TXDQJ�KӑF����[��WҭP�WKӵF�0DUEOH���

�E��3KkQ�WtFK�6(0�('6�WҥL�OӟS�SKӫ

+uQK����+uQK�ҧQK�PһW�FҳW�QJDQJ�FӫD�PүX�[ӱ Oê�NpS�1�&U1
�D��ҦQK�FKөS�NtQK�KLӇQ�YL�TXDQJ�KӑF�[�����WҭP�WKӵF�9LOHOOD��

�E��ҦQK�SKkQ�WtFK�6(0�('6�WҥL�OӟS�SKӫ

���� .ӃW�TXҧ�[iF�ÿӏQK�ÿӝ�EiP�GtQK

+uQK� �� P{� Wҧ EӅ PһW� PүX� SKӫ VDX� WKt� QJKLӋP� ÿR� ÿӝ FӭQJ� +9� WK{� ÿҥL�
�KuQK��D��+uQK��E��Yj�SKѭѫQJ�SKiS�ÿR�+5&�YӟL�WҧL�����NJ��KuQK��F���G���H���I���ĈӕL�
YӟL�PǊL� ÿkP�9LFNHUV�� EӅ PһW� OӟS�SKӫ FӫD�PүX�+�&U1� �KuQK��D�� Fy� ÿӝ EiP�GtQK�
NpP��FKӍ YӟL�WҧL���NJ�I�ÿm�[XҩW�KLӋQ�FiF�YӃW�QӭW�VDX�[XQJ�TXDQK�YӃW�ÿkP��7URQJ�NKL�
ÿy�PүX�1�&U1�FKѭD�WKҩ\�OӟS�SKӫ Eӏ ERQJ�WUyF�TXDQK�YӃW�ÿkP�QJD\�Fҧ YӟL�WҧL����NJ�I�
�KuQK��E���

;ĂͿ

;ďͿ
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+uQK����Ĉӝ FӭQJ�EӅ PһW�FӫD�PүX�QJKLrQ�FӭX�

6R�ViQK�KuQK�ҧQK�FKөS�YӃW�ҩQ�5RFNZHOO�WҧL�����NJ�WKHR�WLrX�FKXҭQ�9',������
YӅ Vӕ OѭӧQJ�YӃW�QӭW�[X\rQ�WkP��PӭF�ÿӝ ERQJ�WUyF�WҥL�PLӋQJ�YӃW�ÿkP�Fy�WKӇ QKұQ�WKҩ\�
PүX�SKӫ &U1�Yj�7L1�WUrQ�QӅQ�WKpS�VDX�QKLӋW�OX\ӋQ��KuQK��F�Yj��G��Fy�ÿӝ EiP�GtQK�
WKҩS�+)���QKѭQJ�NKL SKӫ OrQ�QӅQ�WKҩP�QLWѫ��ÿӝ EiP�GtQK�ÿҥW�PӭF�+)��ÿӕL�YӟL�PүX�
1�&U1�Yj�+)��ÿӕL�YӟL�PүX�1�7L1��Yu�WUrQ�EӅ PһW�PүX�SKӫ 1�7L1�QJRjL�FiF�ÿѭӡQJ�
[X\rQ�WkP�FzQ�[XҩW�KLӋQ�ERQJ�WUyF�QKӓ��

/LrQ�KӋ YӟL�NӃW�TXҧ ÿR�ÿӝ FӭQJ�ӣ PөF������Fy�WKӇ QKұQ�ÿӏQK�ÿӝ EiP�GtQK�Wӹ OӋ
QJKӏFK�YӟL�FKrQK� OӋFK�ÿӝ FӭQJ�JLӳD� OӟS�SKӫ Yj�QӅQ��1Kѭ�Yұ\�PүX�SKӫ 7L1��&U1�
EҵQJ�F{QJ�QJKӋ SKӫ NpS�Fy�ÿӝ EiP�GtQK�UҩW�WӕW��1JRjL�UD��OӟS�SKӫ 7L1�Fy�ÿӝ EiP�
GtQK�NpP�KѫQ�&U1�Fy�WKӇ ÿѭӧF�JLҧL�WKtFK�GR�Vӵ WѭѫQJ�ÿӗQJ�FӫD�OӟS�SKӫ &U�&U1�ÿӕL�
YӟL�QӅQ�WKpS�QKLӋW�OX\ӋQ��WKҩP��$,6,�����JLjX�&U�KѫQ�OӟS�SKӫ 7L�7L1�

+uQK����+uQK�ҧQK�YӃW�ҩQ�+5&�����NJ�WUrQ�EӅ PһW�PүX�SKӫ
�D��0үX�+�&U1�WҧL���NJ�I���E��0үX�1�&U1�WҧL����NJ�I���F��0үX�+�7L1�WҧL�����NJ�I��
�G��0үX�+�7L1�WҧL�����NJ�I���H��0үX�1�&U1�WҧL�����NJ�I���I��0үX�1�7L1�WҧL�����NJ�I
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���� .ӃW�TXҧ�ÿR�ÿLӋQ�KyD

&KҩW� OѭӧQJ�EӅ PһW� OӟS�SKӫ Fy�TXDQ�KӋ WUӵF� WLӃS� WӟL�NKҧ QăQJ�FKӕQJ�ăQ�PzQ�
FӫD�PүX� WKӱ QJKLӋP��+uQK� ҧQK�EӅ PһW�PүX�SKӫ &U1�Yj�7L1�ÿѭӧF� WKӇ KLӋQ� WURQJ�
KuQK����4XDQ�ViW�EӅ PһW�Fҧ KDL�PүX�SKӫ ÿӅX�WKҩ\�[XҩW�KLӋQ�FiF�KҥW�PDFUR��1KѭQJ�
PүX�SKӫ &U1�Fy�KҥW�QKӓ Yj�PӏQ KѫQ��WURQJ�NKL�ÿy�EӅ PһW�7L1�KҥW�PDFUR�OӟQ�KѫQ��
ĈӗQJ�WKӡL�Fy�WKӇ TXDQ�ViW�WKҩ\�FiF�Oӛ WKӫQJ�[XҩW�KLӋQ�WUrQ�EӅ PһW�PүX�SKӫ 7L1��ÿk\�
Oj�FiF�Oӛ WKӫQJ�GR�KҥW�PDFUR�Eӏ ERQJ�UD�ÿӇ OҥL��Ĉӝ ÿӗQJ�ÿӅX�EӅ PһW�PүX�&U1�FǊQJ�
ÿѭӧF�WKӇ KLӋQ�TXD�NӃW�TXҧ ÿR�ÿӝ QKiP�EӅ PһW�PүX�SKӫ��0үX�&U1�Fy�EӅ PһW�PӏQ��KҥW�
PDFUR�QKӓ PӏQ�QrQ�Fy�5D� ������PP��5]� ������PP��7URQJ�NKL�ÿy�ÿӝ QKiP�EӅ PһW�
PүX�7L1�Fy�5D� ������PP��Yj�5]� ������PP�

+uQK��� +uQK�ҧQK�EӅ PһW�PүX�SKӫ���D��1�&U1���E��1�7L1

.ӃW�TXҧ ÿR�ăQ�PzQ�ÿLӋQ�KyD�EҵQJ�SKѭѫQJ�SKiS�TXpW�WKӃ ÿӝQJ�ÿѭӧF�WKӇ KLӋQ�
WUrQ�KuQK��� %ҵQJ�Nӻ WKXұW�QJRҥL�VX\�7DIHO�Fy�WKӇ [iF�ÿӏQK�KLӋX�ÿLӋQ�WKӃ ăQ�PzQ� PұW�
ÿӝ GzQJ�ăQ�PzQ�Yj�WUӣ NKiQJ�SKkQ�FӵF�5S WtQK�WKHR�F{QJ�WKӭF������FiF�NӃW�TXҧ WKӇ
KLӋQ�WURQJ %ҧQJ����0үX�VDX�NKL�WKҩP�1�OjP�JLҧP�NKҧ QăQJ�FKӕQJ�ăQ�PzQ�FӫD�QӅQ�
WKpS�QKLӋW�OX\ӋQ������1JX\rQ�QKkQ�GR�TXi�WUuQK�WKҩP�Fy�WKӇ ÿm�KuQK�WKjQK�&U1�OjP�
VX\�JLҧP�KjP OѭӧQJ�&U�FӫD�QӅQ�>�������@��'R�ÿy�SKӫ 39'�Oj�PӝW�OӵD�FKӑQ�KӧS�Oê�ÿӇ
QkQJ�FDR�ÿӗQJ�WKӡL�NKҧ QăQJ�FKӕQJ�ăQ�PzQ�Yj�PjL�PzQ�FKR�PiF�WKpS�$,6,�����VDX�
WKҩP�1�

6R�ViQK�NӃW�TXҧ ăQ�PzQ�FӫD�FiF�PүX�SKӫ FKR�WKҩ\�PүX�SKӫ &U1�Fy�NKҧ QăQJ�
FKӕQJ�ăQ�PzQ�WӕW�KѫQ�PүX�SKӫ 7L1��0үX�SKӫ NpS�Fy�NKҧ QăQJ�FKӕQJ�ăQ�PzQ�WӕW�
KѫQ�PүX�SKӫ ÿѫQ�WK{QJ�WKѭӡQJ�WѭѫQJ�ӭQJ��1Kѭ�NӃW�TXҧ SKkQ�WtFK�EӅ PһW�ӣ WUrQ�PүX�
SKӫ 7L1�Fy�FiF�Oӛ WKӫQJ�EӅ PһW�OӟQ��QrQ�GXQJ�GӏFK�ăQ�PzQ�ÿm�WKkP�QKұS�YjR�QӅQ�
QKDQK�KѫQ�PүX�SKӫ &U1��6ӵ FKrQK�OӋFK�JLӳD�OӟS�SKӫ �ÿLӋQ�WKӃ GѭѫQJ��YӟL�QӅQ�WKpS�
�WKҩP��QKLӋW�OX\ӋQ��ÿm�KuQK�WKjQK�FһS�SLQ�ăQ�PzQ�JDOYDQLF�>��@��.Kҧ QăQJ�FKӕQJ�ăQ�
PzQ�FӫD�OӟS�SKӫ &U1�WӕW�KѫQ�7L1�Fy�WKӇ GR�YӟL�OѭX�OѭӧQJ�NKt�1� WURQJ�FKӃ ÿӝ SKӫ
&U1�NKRҧQJ�����P/�SK~W�ÿm�KҥQ�FKӃ Vӵ [XҩW�KLӋQ�FiF�KҥW�PDFUR�VR�YӟL� OѭX�OѭӧQJ�
SKӫ 7L1��NKRҧQJ�����P/�SK~W���1KLӅX�QJKLrQ�FӭX�ÿm�FKӍ UD�OѭX�OѭӧQJ�NKt�1� Oj�PӝW�
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KLӋQ�WUrQ�EӅ PһW�PүX�SKӫ >��@��ĈӗQJ�WKӡL��ÿӝ EiP�GtQK�OӟS�SKӫ &U1��7L1��WUrQ�QӅQ�
WKpS� WKҩP� FǊQJ� WӕW� KѫQ� WUrQ� QӅQ� WKpS� QKLӋW� OX\ӋQ� FǊQJ� Fy� WKӇ JyS� SKҫQ� KҥQ� FKӃ
NKX\ӃW�WұW�GҥQJ�Oӛ WUrQ�EӅ PһW�PүX�SKӫ��

+uQK����ĈѭӡQJ�7DIHO�PүX�WKӱ QJKLӋP

%ҧQJ����.ӃW�TXҧ QJRҥL�VX\�ÿѭӡQJ�7DIHO�

7K{QJ�Vӕ + +�&U1 +�7L1 1 1�7L1 1�&U1

LFRUU��P$�FP�� ����� ����� ����� ����� ����� �����

(FRUU��9� ������ ������ ������ ������ ������ ������

5S��Nȍ�FP�� ���� ����� ����� ���� ����� ������

�����.ӃW�TXҧ�ÿR�KӋ�Vӕ�PD�ViW

.ӃW�TXҧ ÿR�KӋ Vӕ PD�ViW�ÿѭӧF�WKӇ KLӋQ�ӣ KuQK����FKR�WKҩ\�FiF�PүX�ӣ WUҥQJ�WKiL�
FXQJ�FҩS��QKLӋW�OX\ӋQ��W{L�Yj�UDP��Fy�KӋ Vӕ PD�ViW�SKө WKXӝF�YjR�ÿӝ FӭQJ�FӫD�PүX��
ÿy�Oj�KӋ Vӕ PD�ViW�JLҧP�NKL�ÿӝ FӭQJ�WăQJ��7URQJ�NKL�ÿy�OӟS�WKҩP�1�[ӕS�Fy�KӋ Vӕ PD�
ViW�WKҩS��ÿҥW��������

+uQK�����.ӃW�TXҧ [iF�ÿӏQK�PD�ViW�WUrQ�EӅ PһW�PүX�TXD�FiF�WUҥQJ�WKiL
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0ӝW�ÿLӇP�ÿiQJ�FK~�ê�Oj�PүX�SKӫ 7L1�Yj�&U1�WUrQ�QӅQ�QKLӋW�OX\ӋQ�Fy�KӋ Vӕ PD�
ViW�OӟQ�KѫQ�VR�YӟL�PүX�WKҩP�QLWѫ�Yj�PүX�SKӫ GXSOH[��1JX\rQ�QKkQ�Fy�WKӇ JLҧL�WKtFK�
Oj�GR�PүX�SKӫ WUrQ�QӅQ�QKLӋW�OX\ӋQ�Fy�ÿӝ EiP�GtQK�NpP��WURQJ�TXi�WUuQK�WKӱ PD�ViW��
OӟS�SKӫ Fy�WKӇ Eӏ ERQJ�UD��7ӯ ÿy OjP�WăQJ�KӋ Vӕ PD�ViW�FӫD�PүX�SKӫ ÿѫQ�+�7L1�Yj�
+�&U1��JLi�WUӏ KӋ Vӕ PD�ViW�WѭѫQJ�ӭQJ�������Yj��������/ӟS�SKӫ NpS�Fy�ÿӝ EiP�GtQK�
FDR�KѫQ�OӟS�SKӫ ÿѫQ�Yj�EӅ PһW�ÿѭӧF�ÿiQK�EyQJ�WUѭӟF�NKL�SKӫ ÿӃQ�ÿӝ QKiP�WKҩS�QrQ�
Fy�KӋ Vӕ PD�ViW�QKӓ QKҩW�

���.ӂ7�/8Ұ1

� 1JKLrQ�FӭX�ÿm� WLӃQ�KjQK� WKҩP�QLWѫ� WKӇ NKt� WUrQ�QӅQ� WKpS�QKLӋW� OX\ӋQ�$,6,�
�����&iF�NӃW�TXҧ FKR�WKҩ\�OӟS�WKҩP�QLWѫ�ÿѭӧF�WҥR�WKjQK�YӟL�ÿӝ Gj\�NKRҧQJ�����P�Yj�
ÿӝ FӭQJ�Wӯ �����ÿӃQ������+9�����/ӟS�SKӫ 7L1�Yj�&U1�Fy�ÿӝ Gj\�� · ���P�ÿѭӧF�SKӫ
OrQ�WUrQ�QӅQ�WKpS�$,6,�����WKҩP�QLWѫ�EҵQJ�SKѭѫQJ�SKiS�Kӗ TXDQJ�FD�W{W��3KkQ�WtFK�
;5'�Yj�('6�FKӭQJ�Wӓ KӧS�WKӭF�&U1�Yj�7L1�ÿm�ÿѭӧF�WҥR�UD�WUrQ�EӅ PһW�QӅQ��WKҩP��
QKLӋW�OX\ӋQ��

� Ĉӝ EiP�GtQK� FӫD� OӟS�SKӫ Fy�TXDQ�KӋ FKһW� FKӁ YӟL� ÿӝ FKrQK� OӋFK�JLӳD�ÿӝ
FӭQJ�FӫD�OӟS�SKӫ Yj�QӅQ��Ĉӝ EiP�GtQK�OӟS SKӫ &U1�Yj�7L1�WUrQ�QӅQ�WKpS�WKҩP�OҫQ�
OѭӧW�Oj�+)��Yj�+)���7URQJ�NKL�ÿy�ÿӝ EiP�GtQK�OrQ�QӅQ�QKLӋW�OX\ӋQ�Oj�+)���

� /ӟS�SKӫ &U1�Fy�NKҧ QăQJ�FKӕQJ�ăQ�PzQ� WӕW�KѫQ� OӟS�SKӫ 7L1�WUrQ�Fҧ QӅQ�
QKLӋW�OX\ӋQ��+��Yj�QӅQ�WKҩP�QLWѫ�

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 7KHOQLQJ� .DUO�(ULN�� 6WHHO� DQG� LWV� KHDW� WUHDWPHQW�� %XWWHUZRUWK�+HLQHPDQQ��
�����

�� 5XVHW�&���*ULJRUH�(���*ODVHU�7���%DXVFK��6���&RPELQHG�WUHDWPHQWV� � D�ZD\�WR�
LPSURYH� VXUIDFH� SHUIRUPDQFHV�� -RXUQDO� RI� RSWRHOHFWURQLFV� DQG� DGYDQFHG�
PDWHULDOV�����������������������

�� %DVVR� 5�� /�� 2��� )LJXHURD� 5�� -��� :LVQLYHVN\� '��� $OYDUH]� )��� ,QIOXHQFH� RI�
PLFURVWUXFWXUH� RQ� WKH� FRUURVLRQ� EHKDYLRXU� RI� QLWURFDUEXULHG� $,6,� +��� WRRO�
VWHHO� REWDLQHG� E\� SXOVHG�'&� SODVPD�� 6XUIDFH�	�&RDWLQJ� 7HFKQRORJ\�� ������
��������������

�� /L�<���+H�<���;LX�-���:DQJ�:���=KX�<���+X�%���:HDU�DQG�FRUURVLRQ�SURSHUWLHV�
RI� $,6,� ���� PDUWHQVLWLF� VWDLQOHVV� VWHHO� WUHDWHG� E\� DFWLYH� VFUHHQ� SODVPD�
QLWULGLQJ��6XUIDFH�	�&RDWLQJV�7HFKQRORJ\��������������������

�� 3LQHGR� &�� (��� 0RQWHLUR� :�� $��� ,QIOXHQFH� RI� KHDW WUHDWPHQW� DQG� SODVPD�
QLWULGLQJ� SDUDPHWHUV� RQ� KDUGHQLQJ� DQ� $,6,� ���� PDUWHQVLWLF� VWDLQOHVV� VWHHO��
,QWHUQDWLRQDO�)HGHUDWLRQ�IRU�+HDW�7UHDWPHQW�DQG�6XUIDFH�(QJLQHHULQJ��5LR�GH�
-DQHLUR��5-��%UD]LO��������S�������������

�� 3LQHGR� &�� (��� 0RQWHLUR� :�� $��� 2Q� WKH� NLQHWLFV� RI� SODVPD� QLWULGLQJ� D�
PDUWHQVLWLF� VWDLQOHVVVWHHO� W\SH� $,6,� ����� 6XUIDFH� DQG� &RDWLQJV� 7HFKQRORJ\��
�����������������������
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�� 0LQFLXQD� 0�� *��� $FKLWHL� '�� &��� 9L]XUHDQX� 3��� 6DQGX� $�� 9��� 1DELDOHN� 0���
(OHFWURFKHPLFDO� HYDOXDWLRQ� RI� $,6,� ���� DIWHU� VHYHUDO� KHDW� WUHDWPHQWV�� $FWD�
3K\VLFD�3RORQLFD�$�����������������������

�� /L�&��;���%HOO�7���&RUURVLRQ�SURSHUWLHV�RI�SODVPD�QLWULGHG�$,6,�����PDUWHQVLWLF�
VWDLQOHVV� VWHHO� LQ� ����� 1D&O� DQG� ��� +&O� DTXHRXV� VROXWLRQV�� &RUURVLRQ�
6FLHQFH������������������������

�� <DPDQH� .��� .DZDJRLVKL� 1��� 0DHGD� <��� 0RULQR� .��� 1LVKLPXUD� )��� 2NL� 0���
(IIHFW� RI� VXUIDFH� WUHDWPHQW� RQ� IDWLJXH� VWUHQJWK� RI� PDUWHQVLWLF� W\SH� VWDLQOHVV�
VWHHO� 686���-��� -RXUQDO� RI� 7KH� 6RFLHW\� RI� 0DWHULDOV� 6FLHQFH� -DSDQ�� ������
��������������

��� 6XQ�<���%HOO�7���&RPELQHG�SODVPD�QLWULGLQJ�DQG�39'�WUHDWPHQWV��7UDQVDFWLRQV�
RI�WKH�,0)��������������������

��� -HKQ�+�� $��� ,PSURYHPHQW� RI� WKH� FRUURVLRQ� UHVLVWDQFH� RI� 39'� KDUG� FRDWLQJ�
VXEVWUDWH�V\VWHPV��6XUIDFH�DQG�&RDWLQJV�7HFKQRORJ\��������������������

��� )DJKDQL�*���5DELHH�6��0���1RXURX]L�6���(OPNKDK�+���&RUURVLRQ� EHKDYLRU� RI�
7L1�&U1� QDQRVFDOH� PXOWL�OD\HUHG� FRDWLQJ� LQ� ULQJHU
V� VROXWLRQ�� ,QWHUQDWLRQDO�
-RXUQDO�RI�(QJLQHHULQJ����������������������

��� &KDROLQ�7���.HVRQJ�=���7RQJFKXQ�.���/L�<���0D�:���1RYHO�SHUIRUPDQFHV�RI�LQ�
VLWX� SODVPD� QLWULGLQJ�39'� GXSOH[�WUHDWHG� QDQRFU\VWDOOLQH� 7L1� FRDWLQJV��
6XUIDFH�(QJLQHHULQJ�������������������

��� (XJHQLD� /�� '��� &DER� $��� +DODEL� -��� 0RUHLUD� 5�� '��� 6LOYD� .��� %UXKO� 6�� 3���
0HFKDQLFDO�DQG�FRUURVLRQ�EHKDYLRU�RI�7L1�FRDWLQJV�GHSRVLWHG�RQ�QLWULGHG�$,6,�
����VWDLQOHVV�VWHHO��.H\�(QJLQHHULQJ�0DWHULDOV��������������������

��� 9HUHLQ�'HXWVFKHU�,QJHQLHXUH�1RUPHQ�9',�������9',�9HUODJ��'XVVHOGRUI�������

6800$5<

$�5(6($5&+�21�39'�&2$7,1*�7(&+12/2*<�
21�1,75,'('�$,6,�����67$,1/(66�67((/

7KLV�DUWLFOH�SUHVHQWV� WKH�WHFKQRORJLHV�RI�YDFXXP�KHDW� WUHDWPHQW��JDV�QLWULGLQJ�
DQG�7L1��&U1�GHSRVLWLRQ�XVLQJ�39'�FDWKRGH�DUF�PHWKRG�IRU�WKH�$,6,�����PDUWHQVLWH�
VWDLQOHVV� VWHHO�� D� IDYRXULWH� VWHHO� JUDGH� LQ� PDQXIDFWXULQJ� SODVWLF� GLH� PRXOG�� 7KH�
QLWULGHG� OD\HU�DQG� WKH�FRDWLQJ�ZHUH�DQDO\]HG�XVLQJ�YDULRXV� WHFKQLTXHV��$QDO\VLV�RI�
WKH� SKDVH� FRPSRVLWLRQ� XVLQJ� ;�UD\� GLIIUDFWLRQ�� PHWDOORJUDSKLF� DQDO\VLV� XVLQJ� DQ�
RSWLFDO� PLFURVFRSH� DQG� VFDQQLQJ� HOHFWURQ� PLFURVFRSH� ZLWK� WKH� ('6� SUREH��
GHWHUPLQDWLRQ� RI� WKH� VXUIDFH� KDUGQHVV�� WKH� FRDWLQJ� DGKHVLRQ�� WKH� SRWHQWLRG\QDPLF�
SRODUL]DWLRQ�FRUURVLRQ�WHVW�DQG�WKH�³EDOO�RQ�IODW´�ZHDU�WHVW��7KH�H[SHULPHQWDO�UHVXOWV�
VKRZHG�WKDW�WKH�QLWULGHG�OD\HU�ZDV�IRUPHG�ZLWK�D�WKLFNQHVV�RI�DERXW�����P�DQG�ZLWK�
D� KDUGQHVV� RI� ����� +9���� WR� ����� +9����� 7KH� 7L1� DQG� &U1� FRDWLQJV� WKLFNQHVV�
UHDFKHG� D� YDOXH� RI� �·�� �P�ZLWK� VLJQLILFDQWO\� LPSURYHG� KDUGQHVV�� 7KH� ;5'� DQG�
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('6�DQDO\VHV�VKRZHG�WKDW�WKH�&U1�DQG�7L1�FRDWLQJV�ZHUH�IRUPHG�RQ�WKH�VXEVWUDWH��
2WKHU�FRDWLQJ�SURSHUWLHV�VXFK�DV�WKH�DGKHVLRQ��FRUURVLRQ�UHVLVWDQFH�DQG�FRHIILFLHQW�RI�
IULFWLRQ�ZHUH�VLJQLILFDQWO\�LPSURYHG�ZKHQ�WKH�VXEVWUDWH�ZDV�QLWULGHG�EHIRUH�FRDWLQJ�
GHSRVLWLRQ�LQ�FRPSDULVRQ�ZLWK�WKH�VXEVWUDWH�WKDW�KDV�RQO\�XQGHUJRQH�KHDW�WUHDWPHQW��
7KH�7L1�FRDWLQJ�KDV�D�JUHDWHU�KDUGQHVV�WKDQ�WKH�&U1�FRDWLQJ��1HYHUWKHOHVV��WKH�&U1�
FRDWLQJ� H[KLELWHG� EHWWHU� FRUURVLRQ� UHVLVWDQFH� DQG� FRHIILFLHQW� RI� IULFWLRQ� WKDQ� 7L1�
FRDWLQJ�

.H\ZRUGV� 'XSOH[�WHFKQRORJ\��&U1�FRDWLQJ��7L1�FRDWLQJ��FRUURVLRQ�UHVLVWDQFH��
F{QJ�QJK͏ GXSOH[��OͣS�SKͯ &U1��OͣS�SKͯ 7L1��FK͙QJ�ăQ�PzQ�

1K̵Q�EjL�QJj\����WKiQJ���QăP�����

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP�����

����9L͏Q�.KRD�K͕F�Yj�.Ϳ WKX̵W�9̵W�OL͏X��7U˱ͥQJ�Ĉ̩L�K͕F�%iFK�NKRD�+j�1͡L
��� &KL�QKiQK�3KtD�1DP��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD�
��� 7UXQJ�WkP�4XDQJ�ÿL͏Q�W͵��9L͏Q�ͰQJ�GͭQJ�F{QJ�QJK͏��%͡ .+&1


