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7KҩP�QLWѫ�QKLӋW�ÿӝ� WKҩS� Oj�PӝW� WURQJ�QKӳQJ�SKѭѫQJ�SKiS�KyD� ��QKLӋW� OX\ӋQ�
ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�QKҩW�WURQJ�VҧQ�[XҩW�QKҵP�QkQJ�FDR�ÿӝ�FӭQJ�EӅ�PһW��NKҧ�QăQJ�
FKӕQJ�PjL�PzQ�Yj�ăQ�PzQ�FKR�FKL�WLӃW�Pi\�>�@��7KҩP�QLWѫ�GӵD�WUrQ�QJX\rQ�Oê�OjP�
EmR�KzD�EӅ�PһW�FӫD�WKpS�EӣL�QJX\rQ�Wӕ�1��FiF�QJX\rQ�Wӱ�VӁ�NKXӃFK�WiQ�VkX�YjR�EӅ�
PһW�WҥR�WKjQK�OӟS�WKҩP��7KHR�P{L�WUѭӡQJ�FXQJ�FҩS�QJX\rQ�Wӱ�1��Fy�WKӇ�FKLD�WKҩP�
QLWѫ�WKjQK�WKҩP�WKӇ�UҳQ��WKӇ�NKt��WKӇ�OӓQJ�Yj�WKӇ�SODVPD�>�@��9ӟL�Vӵ�SKiW�WULӇQ�F{QJ�
QJKӋ�WKҩP�QLWѫ�QKѭ�QJj\�QD\��Fy�WKӇ�FKLD�Fk\�SKkQ�ORҥL�QKӓ�KѫQ�QKѭ�+uQK�����

+uQK����3KkQ�ORҥL�FiF�SKѭѫQJ�SKiS�WKҩP�QLWѫ

Ӣ�9LӋW�1DP�KLӋQ�QD\��F{QJ�QJKӋ�WKҩP�QLWѫ� WKӇ�NKt�YүQ�FKLӃP�ѭX� WKӃ�VR�YӟL�
WKҩP�QLWѫ�WKӇ�OӓQJ�GR�ÿҫX�Wѭ�FKR�F{QJ�QJKӋ�WKҩP�QLWѫ�WKӇ�NKt�WKҩS��PһW�NKiF�WKҩP�
QLWѫ� WKӇ� OӓQJ�ÿѭӧF�FKR� Oj�ÿӝF�KҥL�GR� Vӱ�GөQJ�PXӕL� WKҩP�FKӭD�[LDQXD� �&1����7X\�
QKLrQ��NK{QJ� WKӇ�SKӫ�QKұQ�QKӳQJ�ѭX�ÿLӇP�YӅ�NLQK� WӃ� ��Nӻ� WKXұW�Pj�SKѭѫQJ�SKiS�
WKҩP�QLWѫ� WKӇ�OӓQJ�PDQJ�OҥL��ÿy�Oj��&KL�SKt�ÿҫX�Wѭ�EDQ�ÿҫX�WKҩS��FiF�WK{QJ�Vӕ�TXi�
WUuQK�ÿѫQ�JLҧQ��Fy� WKӇ�[ӱ� Oê�KjQJ� ORҥW�FKR�QKLӅX�PiF� WKpS�NKiF�QKDX��P{L� WUѭӡQJ�
WKҩP�QLWѫ� WKӇ� OӓQJ�JLjX� QLWѫ�KRҥW�ÿӝQJ�KѫQ�FiF�P{L� WUѭӡQJ�NKiF�� GR�ÿy� WKӡL�JLDQ�
WKҩP�WKӇ� OӓQJ�ÿѭӧF�U~W�QJҳQ� Wӯ���ÿӃQ��� OҫQ�VR�YӟL� WKҩP�QLWѫ� WKӇ�NKt�Yj�WKҩP�QLWѫ�
SODVPD�>�@��ÿӝ�ÿӗQJ�ÿӅX�YӅ�QKLӋW�ÿӝ�WURQJ�Oz�PXӕL�WӕW�KѫQ�FiF�P{L�WUѭӡQJ�NKiF�>�@��

ĈӇ�NKҳF�SKөF�QKӳQJ�EҩW�OӧL�YӅ�P{L�WUѭӡQJ��QKLӅX�QJKLrQ�FӭX�ÿm�Qӛ�OӵF�ORҥL�Eӓ�
[LDQXD�NKӓL�WKjQK�SKҫQ��ĈҫX�WLrQ�Oj�F{QJ�QJKӋ�WKҩP�QLWѫ�WKӇ�OӓQJ�G�QJ�KӛQ�KӧS�PXӕL�
FKӭD�[LDQDW��2&1���Yj�FDFERQDW��ÿѭӧF�JӑL� Oj�F{QJ�WKӭF�PXӕL�FӫD�'HJXVVD�>�@��&iF�
QKj�Pi\�FӫD�1JD�ÿm�Vӱ�GөQJ�UӝQJ�UmL� WKjQK�SKҫQ�PXӕL�FKӭD�FDQ[L�FORUXD��&D&O����
QDWUL�FORUXD��1D&O��Yj�NDOL�IHUURF\DQXD�.�)H�&1����FzQ�JӑL�Oj�PXӕL�YjQJ��>�@��0ӝW�Vӕ�
QJKLrQ�FӭX�FzQ�Vӱ�GөQJ�KӛQ�KӧS�PXӕL�FKӭD�XUHD��QDWUL�FDFERQDW��1D�&2���Yj�QDWUL�
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FORUXD��1D&O��>�@��1JRjL� UD��KӛQ�KӧS�PXӕL�QLWUDW� �.12���1D12���FǊQJ�ÿѭӧF�G�QJ�
QKѭ�QJXӗQ�FXQJ�FҩS�QLWѫ�WURQJ�TXi�WUuQK�WKҩP�>����@��7UrQ�WKӃ�JLӟL��WKҩP�QLWѫ�WKӇ�OӓQJ�
Vӱ�GөQJ�PXӕL�[LDQDW�ÿѭӧF�Vӱ�GөQJ�QKLӅX�QKҩW�YӟL�QKLӅX�ELӃQ� WKӇ�PXӕL� WKҩP�NKiF�
QKDX�F�QJ�YӟL�FiF�Et�TX\ӃW�YӅ� WiL� WҥR�[LDQDW�Yj�NLӇP�VRiW�QӗQJ�ÿӝ�[LDQXD�WURQJ�EӇ�
PXӕL�WKҩP�QKѭ�F{QJ�QJKӋ�7HQLIHU����7XIIWULGH��0HORQLWH��$UFRU��3DOVRQLWH�����

Ӣ� 9LӋW� 1DP�� PӝW� Vӕ� QJKLrQ� FӭX� ÿm� WUuQK� Ej\� WKҩP� QLWѫ� WKӇ� OӓQJ� FKR� WKpS�
6.'����6'.���Vӱ�GөQJ�KӛQ�KӧS�PXӕL�6L�1���FDFERQDW�Yj�FORUXD�>�@��WKҩP�QLWѫ�WKӇ�
OӓQJ�FKR� WKpS���:��&U�9�����&U������&U��1L��7L����&U�Yj�&7����Vӱ�GөQJ�KӛQ�
KӧS�PXӕL�.�)H�&1����&D&O��Yj�1D&O�>�@��1KyP�WiF�JLҧ�EjL�EiR�FǊQJ�ÿm�WUuQK�Ej\�
QJKLrQ� FӭX� WKҩP� QLWѫ� WKӇ� OӓQJ� 434� Yj� WKҩP� QLWѫ� SODVPD� FKR� �� PiF� WKpS�� &����
��;+�$�Yj���;�+�%$�>��@��1KuQ�FKXQJ��Vӕ�OѭӧQJ�F{QJ�Eӕ�YӅ�WKҩP�QLWѫ�WKӇ�OӓQJ�
FӫD�9LӋW�1DP�FzQ�NKi�NKLrP�WӕQ��YLӋF�ӭQJ�GөQJ�YjR�WKӵF�WӃ�VҧQ�[XҩW�FzQ�KҥQ�FKӃ��

%jL�EiR�WUuQK�Ej\�NӃW�TXҧ�QJKLrQ�FӭX�ÿһF�WtQK�OӟS�WKҩP�Yj�NKҧ�QăQJ�FKӕQJ�ăQ�
PzQ�FӫD�WKpS���;+�$�WKҩP�QLWѫ�WKӇ�OӓQJ�434��Ĉk\�Oj�PiF�WKpS�KӧS�NLP�WKҩS�FӫD�
1JD��Fy�WKjQK�SKҫQ�KRi�KӑF����NKӕL�OѭӧQJ��WKHR�WLrX�FKXҭQ�*267�����������QKѭ�
VDX��&��������������6L��������������0Q��������������&U��������������1L��������������6�
�����������3� �����������&X� ���������6DX� W{L�UDP�FDR� ����R&�� WKpS� Fy� JLӟL�KҥQ�EӅQ�
NKRҧQJ�����03D��ÿӝ�GDL�YD�ÿұS�NKRҧQJ�����N-�P��Yj�ÿѭӧF�Vӱ�QKLӅX�WURQJ�FKӃ�WҥR�
FiF�FKL� WLӃW�FҫQ�ÿӝ�EӅQ�FǊQJ�QKѭ�NKҧ�QăQJ�FKӏX�YD�ÿұS�FDR�>��@��0үX� WKӱ�QJKLӋP�
GҥQJ�PүX�SKҷQJ�Yj�FKL�WLӃW�NKyD�QzQJ�V~QJ�WLӇX�OLrQ�$.��

���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8�

�����&KӃ�WҥR�PүX��QKLӋW�OX\ӋQ�Yj�WKҩP�QLWѫ�

ĈӕL�WѭӧQJ�QJKLrQ�FӭX�Oj�PiF�WKpS���;+�$��FKӃ�WҥR�Wӯ�SK{L�UqQ�Fy�ÿѭӡQJ�NtQK�
���PP��7KjQK�SKҫQ�KyD�KӑF�FӫD�WKpS�ÿѭӧF�ÿR�EҵQJ�Nӻ�WKXұW�2(6��2SWLFDO�(PLVVLRQ�
6SHFWUXP��WUrQ�WKLӃW�Eӏ�7$60$1�*��WҥL�7UXQJ�WkP�.ӻ�WKXұW�7LrX�FKXҭQ�ĈR�OѭӡQJ�
&KҩW�OѭӧQJ���WKHR�WLrX�FKXҭQ�$670�(�������>��@��.ӃW�TXҧ�[iF�ÿӏQK�WKjQK�SKҫQ�KyD�
KӑF�FӫD�WKpS����NKӕL� OѭӧQJ��QKѭ�VDX��&���������6L���������0Q���������6���������3��
������� &X�� ������� &U�� ������� 1L�� ������:�� ������� .ӃW� TXҧ� FKR� WKҩ\� Wӹ� OӋ� FӫD� FiF�
QJX\rQ�Wӕ�KyD�KӑF�WURQJ�WKpS�ÿiS�ӭQJ�WKHR�WLrX�FKXҭQ�*267������������

&iF�PүX� WKӱ�QJKLӋP�ÿѭӧF�FҳW� WKjQK� FiF� OiW�PӓQJ� Fӥ���PP��ÿHP�PjL� EҵQJ�
JLҩ\�QKiP�Fy�ÿӝ�QKiP�����JULW��VDX�ÿy�PүX�ÿѭӧF�UӱD�VҥFK�GҫX�Pӥ�Yj�ÿѭӧF�TXpW�OӟS�
VѫQ�FKӕQJ�WKRiW�FDFERQ��7LQGHUH[��&+�6pF���Ĉk\�Oj�OӟS�VѫQ�Fy�WiF�GөQJ�FKӕQJ�R[L�
KRi�EӅ�PһW�Yj�FKӕQJ�WKRiW�FDFERQ��WKӡL�JLDQ�FKӡ�NK{�NKRҧQJ����SK~W��&iF�WK{QJ�Vӕ�
TXi�WUuQK�QKLӋW�OX\ӋQ�ÿѭӧF�OӵD�FKӑQ�GӵD�WUrQ�WLrX�FKXҭQ�*267�����������>��@��&iF�
PүX�WKӱ�QJKLӋP�VDX�ÿy�ÿѭӧF�DXVWHQLW�KRi�ӣ�QKLӋW�ÿӝ����R&��WKӡL�JLDQ�JLӳ�QKLӋW����
SK~W��VDX�ÿy�PүX�WKӱ�QJKLӋP�ÿѭӧF�W{L�WURQJ�GҫX��8QLWHG�4XHQFK��86$���7UѭӟF�NKL�
UDP��PүX�OҥL�ÿѭӧF�TXpW�VѫQ�FKӕQJ�WKRiW�FDFERQ��1KLӋW�ÿӝ�UDP�Oj����R&�Yj�WKӡL�JLDQ�
UDP�WURQJ����SK~W��7KLӃW�Eӏ�Vӱ�GөQJ�Oj�Oz�1DEHUWKHUP���O�/�������ĈӭF��Yj�Oz�6HOHFWD�
+RUQ�7)7��7k\�%DQ�1KD���6DX�QKLӋW�OX\ӋQ��PүX�ÿѭӧF�ÿHP�PjL�EҵQJ�JLҩ\�QKiP�Fy�
ÿӝ�KҥW�OҫQ�OѭӧW�Oj��������������������Yj�����JULW��ĈӕL�YӟL�NKRi�QzQJ�V~QJ�$.��FKӃ�
WҥR�Wӯ�WKpS���;+�$���SKҫQ�QKLӋW�OX\ӋQ�ÿm�ÿѭӧF�WKӵF�KLӋQ�WҥL�1Kj�Pi\�=�����7әQJ�
FөF�&{QJ�QJKLӋS�4XӕF�SKzQJ�YӟL�ÿӝ�FӭQJ�VDX�QKLӋW�OX\ӋQ�NKRҧQJ�������+9���
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0үX�WKӱ�QJKLӋP�Yj�FKL�WLӃW�NKRi�QzQJ�V~QJ�$.�ÿѭӧF�ÿHP�WKҩP�QLWѫ�WKӇ�OӓQJ�
434�7XIIWULGH�WҥL�&{QJ�W\�71++�+HDW�0HWDO�.DZDVDNL��6ѫ�ÿӗ�TX\�WUuQK�F{QJ�QJKӋ�
ÿѭӧF� WKӇ�KLӋQ�ӣ�+uQK����4� Oj�Nê� Wӵ�YLӃW� WҳW� FӫD�4XHQFK�� FKӍ�TXi� WUuQK� FKX\ӇQ�Pҿ�
WKҩP�Wӯ�EӇ�WKҩP�QLWѫ�VDQJ�EӇ�R[L�KyD�OҫQ����3�Oj�Nê�Wӵ�YLӃW�WҳW�FӫD�3ROLVK��FKӍ�QJX\rQ�
F{QJ�PjL�WLQK�KRһF�SKXQ�FiW�ÿӇ�FҧL�WKLӋQ�ÿӝ�QKiP�EӅ�PһW�FKL�WLӃW�WKҩP��4�Oj�Nê�Wӵ�
YLӃW�WҳW�FӫD�4XHQFK��FKӍ�TXi�WUuQK�ÿѭD�Pҿ�WKҩP�Wӯ�EӇ�R[L�KyD��QJX\rQ�F{QJ�R[L�KyD�
OҫQ����VDQJ�EӇ�UӱD�QѭӟF�FKҧ\�WUjQ��

+uQK����6ѫ�ÿӗ�TX\�WUuQK�WKҩP�QLWѫ�WKӇ�OӓQJ�434�>�@�

7KjQK�SKҫQ�FKtQK�FӫD�EӇ�WKҩP�QLWѫ�JӗP�PXӕL�FӫD�QDWUL�Yj�NDOL�FӫD�[LDQDW�Yj�
FDFERQDW� �1D2&1��.2&1��1D�&2�� Yj�.�&2���� WKjQK� SKҫQ� FKtQK� FӫD� EӇ�R[L� KyD�
JӗP�1D12���1D12��Yj�1D2+��

3KҧQ�ӭQJ�Fѫ�EҧQ�FӫD�TXi�WUuQK�WKҩP�QLWѫ�WKӇ�OӓQJ�434�QKѭ�VDX���
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%Ӈ� R[L� KRi�G�QJ�ÿӇ� ORҥL� Eӓ� [LDQDW� Yj�[LDQXD� FzQ� EiP� WUrQ� FKL� WLӃW� WKHR� FiF�
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�����7Kӱ�QJKLӋP�SKkQ�WtFK�ÿһF�WtQK�OӟS�WKҩP�

&iF�PүX�WKӱ�QJKLӋP�VDX�[ӱ�Oê�EӅ�PһW�ÿѭӧF�SKkQ�WtFK�EҵQJ�FiF�Nӻ�WKXұW�NKiF�
QKDX��3KkQ�WtFK�Wә�FKӭF�WӃ�YL��ÿR�ÿӝ�FӭQJ�EӅ�PһW��SKkQ�Eӕ�ÿӝ�FӭQJ�WӃ�YL��ÿR�ăQ�PzQ�
ÿLӋQ�KRi�Yj�WKӱ�QJKLӋP�P��PXӕL��

0үX�NLP�WѭѫQJ�ÿѭӧF�FKXҭQ�Eӏ�TXD�FiF�EѭӟF��&ҳW�PүX��ÿ~F�PүX��PjL�WK{��PjL�
WLQK�� ÿiQK� EyQJ� Yj� WҭP� WKӵF�� 9LӋF� FҳW� PүX� ÿѭӧF� WKӵF� KLӋQ� WUrQ� WKLӃW� Eӏ� /(&2�
06;�����ÿƭD� FҳW� FKR�SKpS�FҳW�ÿѭӧF�PүX�Fy�ÿӝ� FӭQJ� WӟL����+5&�� WӕF�ÿӝ� FҳW� ����
YzQJ�SK~W��Ĉ~F�PүX�WKӵF�KLӋQ�WUrQ�WKLӃW�Eӏ�;4��%�Vӱ�GөQJ�EӝW�EDNHOLW�[DQK��QKLӋW�
ÿӝ����R&��JLӳ�QKLӋW�WURQJ����SK~W�VDX�ÿy�OjP�QJXӝL�F�QJ�Pi\��0үX�NLP�WѭѫQJ�VDX�
ÿy�ÿѭӧF�PjL�Yj�ÿiQK�EyQJ�Vӱ�GөQJ� WKLӃW�Eӏ�/(&2�6������'XQJ�GӏFK� WҭP� WKӵF� Oj�
1LWDO�����GXQJ�GӏFK�D[LW�QLWULF�WURQJ�HWKDQRO�YӟL�Wӹ�OӋ����D[LW�QLWULF���7ә�FKӭF�WӃ�YL�
PһW�FҳW�QJDQJ�PүX�ÿѭӧF�FKөS� WUrQ�NtQK�KLӇQ�YL�NLP�WѭѫQJ�/(,&$�'0L�0��FKLӅX�
Gj\� OӟS� WUҳQJ�FӫD� OӟS� WKҩP�QLWѫ�ÿѭӧF�[iF�ÿӏQK� WUrQ� ҧQK� FKөS� Vӱ�GөQJ�SKҫQ�PӅP�
/$6�9�����ÿL�F�QJ�NtQK�KLӇQ�YL���

Ĉӝ�FӭQJ�EӅ�PһW�9LFNHUV��WҧL���NJ�I��Yj�SKkQ�Eӕ�ÿӝ�FӭQJ�WӃ�YL�WKHR�PһW�FҳW�QJDQJ�
�WҧL����J�I��ÿѭӧF�WKӵF�KLӋQ�WUrQ�WKLӃW�Eӏ�ÿR�ÿӝ�FӭQJ�+9�����='7��7әQJ�FKLӅX�Gj\�OӟS�
WKҩP�ÿѭӧF�[iF�ÿӏQK�GӵD�WUrQ�ÿR�SKkQ�Eӕ�ÿӝ�FӭQJ�WӃ�YL�WKHR�PһW�FҳW�WKHR�WLrX�FKXҭQ�
',1���������>��@��7KHR� WLrX�FKXҭQ�Qj\��ÿӝ�Gj\� OӟS� WKҩP�ÿѭӧF�[iF�ÿӏQK�EҵQJ�JLDR�
ÿLӇP�FӫD�ÿѭӡQJ�SKkQ�Eӕ�ÿӝ�FӭQJ�WӃ�YL�WKHR�FKLӅX�VkX�OӟS�WKҩP�Yj�ÿѭӡQJ�QҵP�QJDQJ��
\� �JLi�WUӏ�ÿӝ�FӭQJ�FӫD�O}L�������ÿѫQ�Yӏ�+9�������

7Kӱ�QJKLӋP�ÿR�ÿLӋQ�KyD�TXpW�ÿѭӡQJ�FRQJ�SKkQ�FӵF�ÿѭӧF�WLӃQ�KjQK�WKHR�WLrX�
FKXҭQ� $670� *������� >��@� Vӱ� GөQJ� WKLӃW� Eӏ� ÿR� ÿLӋQ� KRi� $872/$%�
3*67$7���1��'XQJ�GӏFK�PXӕL�1D&O������ÿѭӧF�VөF�NKt�QLWѫ�WURQJ����SK~W�ÿӇ�ÿXәL�
NKt�R[L��.KRҧQJ�iS�ÿLӋQ�WKӃ�Wӯ������P9�WӟL������P9�VR�YӟL�WKӃ�PҥFK�Kӣ�9RFS��WӕF�
ÿӝ�TXpW���P9�V��

7Kӱ�QJKLӋP�ăQ�PzQ�P��PXӕL� WKHR� WLrX� FKXҭQ� ,62����������� >��@� Vӱ�GөQJ�
WKLӃW�Eӏ�$7/$6�&&;������'XQJ�GӏFK�SKXQ�Vӱ�GөQJ�Oj�1D&O�������&iF�WKLӃW�Eӏ�QrX�
WUrQ�ÿѭӧF�ÿһW�WҥL�3KzQJ�Ĉӝ�EӅQ�1KLӋW�ÿӟL��&KL�QKiQK�3KtD�1DP��

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

�����7ә�FKӭF�WӃ�YL�Yj�FKLӅX�Gj\�OӟS�WKҩP�

6DX� NKL� QKLӋW� OX\ӋQ� W{L� �� UDP�� Wә� FKӭF� QKұQ� ÿѭӧF� ӣ� O}L�PүX� WKpS� ��;+�$�
�KuQK��D��Oj�PDFWHQ[LW�UDP��&ҩX�WU~F�OӟS�WKҩP�QLWѫ�JӗP���Y�QJ��/ӟS�R[LW�QJRjL�F�QJ�
Fy�FKLӅX�Gj\�NKRҧQJ������P��WLӃS�WKHR�OҫQ�OѭӧW�Oj�OӟS�WUҳQJ�Yj�OӟS�NKXӃFK�WiQ��KuQK�
�E���/ӟS�R[LW�Yj�OӟS�WUҳQJ�Fy�WKӇ�[iF�ÿӏQK�EҷQJ�FiFK�ÿR�NtFK�WKѭӟF�WUrQ�ҧQK�FKөS��
WX\� QKLrQ� OӟS� NKXӃFK� WiQ� NK{QJ� Fy� ÿѭӡQJ� ELrQ� U}� UjQJ� YӟL� QӅQ� QrQ� YLӋF� ÿR� NtFK�
WKѭӟF�WUrQ�ҧQK�FKөS�PүX�NLP�WѭѫQJ�VӁ�NK{QJ�FKtQK�[iF���

Ӣ�OӟS�WUҳQJ�JKL�QKұQ�Vӵ�Fy�PһW�FӫD�Oӛ�[ӕS��Ӣ�WUҥQJ�WKiL�QyQJ�FKҧ\�FӫD�EӇ�PXӕL�
WKҩP��QLWѫ�QJX\rQ�Wӱ�KRҥW�KyD�Fy�PұW�ÿӝ�UҩW�OӟQ��OjP�ÿҭ\�QKDQK�FiF�TXi�WUuQK�WUrQ�EӅ�
PһW��&iF�QJX\rQ�Wӱ�QLWѫ�KҩS�SKө�Yj�NKXӃFK�WiQ�YjR�WURQJ�EӅ�PһW�YӟL�WӕF�ÿӝ�OӟQ��7X\�
QKLrQ��PӝW�SKҫQ�QLWѫ�KRҥW�KyD�Qj\�VӁ�NӃW�KӧS�YӟL�QKDX�WҥR�WKjQK�SKkQ�Wӱ�NKt�QLWѫ��
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TXi�WUuQK�WtFK�Wө�GѭӟL�EӅ�PһW�Yj�JLҧL�SKyQJ�UD�QJRjL�EӅ�PһW�VӁ�WҥR�UD�FiF�YӃW�Oӛ�[ӕS�
>��@��+LӋQ�WѭӧQJ�Qj\�WKѭӡQJ�JҳQ�OLӅQ�YӟL�QӗQJ�ÿӝ�[LDQDW�WURQJ�EӇ��+jP�OѭӧQJ�[LDQDW�
OӟQ�WKu�WӕF�ÿӝ�NKXӃFK�WiQ�QLWѫ�OӟQ��QKѭQJ�FǊQJ�WҥR�UD�QKLӅX�Oӛ�[ӕS�KѫQ��ĈӇ�FҧL�WKLӋQ�
FKҩW�OѭӧQJ�OӟS�WKҩP�Yj�ÿӝ�QKiP�EӅ�PһW��WURQJ�FiF�Gk\�FKX\ӅQ�434�VӁ�Fy�QJX\rQ�
F{QJ�PjL�KRһF�SKXQ�FiW�ÿӇ�ORҥL�Eӓ�PӝW�SKҫQ�OӟS�WKҩP�Fy�QKLӅX�Oӛ�[ӕS��7�\�YjR�NtFK�
WKѭӟF�FӫD�FKL� WLӃW�Yj�\rX�FҫX�ÿӝ�QKiP�EӅ�PһW�JKL� WUrQ�EҧQ�YӁ�FKL� WLӃW�Pj�QKj�VҧQ�
[XҩW�Fy�WKӇ�OӵD�FKӑQ�NtFK�WKѭӟF�KҥW�PjL�WURQJ�TXi�WUuQK�PjL���ÿiQK�EyQJ��7URQJ�WKӵF�
QJKLӋP��KҥW�PjL�VLOLF�R[LW������P�ÿm�ÿѭӧF�Vӱ�GөQJ��

D�� E��

+uQK����7ә�FKӭF�WӃ�YL�PүX�QKLӋW�OX\ӋQ��D��Yj�PүX�VDX�WKҩP�QLWѫ�WKӇ�OӓQJ�434��E�

7KHR�FiF�QJKLrQ�FӭX�>������@��WKjQK�SKҫQ�FKtQK�FӫD�OӟS�R[LW�Oj�R[LW�VҳW�)H�2�

YӟL�ÿһF�WtQK�FKӕQJ�ăQ�PzQ�WӕW��/ӟS�WUҳQJ�ÿѭӧF�WҥR�WKjQK�EӣL�FiF�SKD�H�)H����1�&��Yj�
Ȗƍ�)H��1�&���OӟS�NKXӃFK�WiQ�ÿXӧF�WҥR�EӣL�SKD�D1�&�>�@��&ѫ�WtQK�Yj�NKҧ�QăQJ�FKӕQJ�ăQ�
PzQ� FӫD� EӅ�PһW� WKpS� WKҩP� QLWѫ� ÿѭӧF� TX\ӃW� ÿӏQK� EӣL� WKjQK� SKҫQ� Yj� SKkQ� Eӕ� SKD�
WURQJ�OӟS�WKҩP��.Kҧ�QăQJ�FKӕQJ�ăQ�PzQ�FӫD�SKD�JLjX�QLWѫ�H�)H����1��&��ÿѭӧF�FKӭQJ�
PLQK�Oj�WӕW�KѫQ�Ȗƍ�)H��1�&��Yj�D�)H1�&�>�����@���

&KLӅX�Gj\�OӟS�WKҩP��%ҵQJ�YLӋF�SKkQ�WtFK�ҧQK�FKөS�PүX�NLP�WѭѫQJ��FKLӅX�Gj\�
OӟS�WKҩP�ÿR�ÿѭӧF�NKRҧQJ������P�WURQJ�ÿy�FKLӅX�Gj\�OӟS�WUҳQJ�Oj�������P��.ӃW�TXҧ�
ÿR�FKLӅX�Gj\�OӟS�WKҩP�EҵQJ�SKѭѫQJ�SKiS�ÿR�SKkQ�Eӕ�ÿӝ�FӭQJ�WӃ�YL�WKHR�WLrX�FKXҭQ�
',1���������FKR�WKҩ\�FKLӅX�Gj\�OӟS�WKҩP�Oj������P��KuQK��E���

�����Ĉӝ�FӭQJ�EӅ�PһW�Yj�SKkQ�Eӕ�ÿӝ�FӭQJ�WKHR�FKLӅX�VkX�OӟS�WKҩP�

Ĉӝ�FӭQJ�FӫD�PүX�VDX�WKҩP�QLWѫ�434�Oj�����+9���WăQJ�OrQ�KѫQ���OҫQ�VR�YӟL�
PүX� FKӍ� TXD� QKLӋW� OX\ӋQ� W{L� �� UDP� �����+9����.ӃW� TXҧ� ÿR� SKkQ� Eӕ� ÿӝ� FӭQJ� WKHR�
FKLӅX� VkX� OӟS� WKҩP� FӫD� WӯQJ�PүX� WKpS� ÿѭӧF� WKӇ� KLӋQ� WURQJ� +uQK� ��� ĈѭӡQJ� QҵP�
QJDQJ� WKӇ� KLӋQ� JLi� WUӏ� WUXQJ� EuQK� ÿӝ� FӭQJ� FӫD� O}L�PүX� WKӱ� FӝQJ� WKrP� ��� ÿѫQ� Yӏ�
+9������ÿѭӡQJ�1+7�WKHR�',1�����������ĈӕL�YӟL�WKӡL�JLDQ�WKҩP�QLWѫ���JLӡ��ÿѭӡQJ�
SKkQ�Eӕ�ÿӝ�FӭQJ�ÿҥW�ÿѭӧF�NKi�GӕF��KuQK�GҥQJ�ÿѭӡQJ�SKkQ�Eӕ�ÿӝ�FӭQJ�Fy�WKӇ�ÿѭӧF�
FҧL�WKLӋQ��Vӵ�JLҧP�ÿӝ�FӭQJ�FKұP�KѫQ��QӃX�WăQJ�WKӡL�JLDQ�TXi�WUuQK�WKҩP��

/ӟS�R[L�KyD�

/ӟS�WUҳQJ�

/ӟS�NK�WiQ�
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D� E��

+uQK����7KLӃW�Eӏ�ÿR�ÿӝ�FӭQJ��D��Yj�SKkQ�Eӕ�ÿӝ�FӭQJ�WKHR�FKLӅX�VkX�OӟS�WKҩP��E�

�����.ӃW�TXҧ�WKӱ�QJKLӋP�ăQ�PzQ�

�������.͇W�TX̫�ÿR�ÿL͏Q�KyD�TXpW�ÿ˱ͥQJ�FRQJ�SKkQ�F͹F�

+uQK� �� FKR� WKҩ\� ӣ� QKiQK� GѭѫQJ� FӫD� ÿѭӡQJ� SKkQ� FӵF�7DIHO��PүX� WKҩP� QLWѫ�
434�Fy�NKRҧQJ�WKө�ÿӝQJ��TXi�WUuQK�WăQJ�ÿLӋQ�iS��GzQJ�ăQ�PzQ�WăQJ�FKұP��1JѭӧF�OҥL�
ÿӕL�YӟL�PүX� WKpS�FKӍ�QKLӋW� OX\ӋQ��ӣ�QKiQK�GѭѫQJ��GzQJ�ăQ�PzQ� WăQJ�UҩW�QKDQK�Yj�
NK{QJ�Fy�NKRҧQJ�WKө�ÿӝQJ�KRi�EӅ�PһW���

+uQK����.ӃW�TXҧ�TXpW�ÿѭӡQJ�FRQJ�SKkQ�FӵF�

.ӃW�TXҧ�QӝL�VX\�ÿѭӡQJ�7DIHO�ÿѭӧF�WKӇ�KLӋQ�ӣ�%ҧQJ����0ұW�ÿӝ�GzQJ�ăQ�PzQ�MFRUU
FӫD�PүX� WKҩP�QLWѫ�434�QKӓ�JҩS������ OҫQ� VR�YӟL�PүX�FKӍ�QKLӋW� OX\ӋQ��*Li� WUӏ� WKӃ�
PҥFK�Kӣ�9RFS�Yj�ÿLӋQ�WKӃ�ăQ�PzQ�(FRUU�FӫD�PүX�WKҩP�QLWѫ�434�ÿӅX�GѭѫQJ�KѫQ�PүX�
WKpS�QKLӋW�OX\ӋQ��.Kҧ�QăQJ�FKӕQJ�ăQ�PzQ�FӫD�WKpS�WKҩP�QLWѫ�434�WăQJ�OrQ�U}�UӋW�GR�
ÿӝ� EӅQ� ăQ�PzQ� FӫD� OӟS� WUҳQJ� ÿm� NKi� WӕW�� FӝQJ� WKrP�QJX\rQ� F{QJ�ÿiQK� EyQJ� OjP�
JLҧP�EӟW�Oӛ�[ӕS��VDX�ÿy�OӟS�R[LW�)H�2��ErQ�QJRjL�ÿm�ÿLӅQ�ÿҫ\�FiF�Oӛ�[ӕS�Yj�EҧQ�WKkQ�
OӟS�R[LW�JL~S�WăQJ�FѭӡQJ�WKrP�NKҧ�QăQJ�FKӕQJ�ăQ�PzQ��
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%ҧQJ����.ӃW�TXҧ�QӝL�VX\�ÿѭӡQJ�7DIHO

677 7rQ�PүX� MFRUU��$�FPð�� (FRUU��P9�� 92&3��P9��

�� 1KLӋW�OX\ӋQ� �����[������ ����� �����

�� 7KҩP�QLWѫ�434� �����[������ ����� �����

�������.͇W�TX̫�WK͵�QJKL͏P�P��PX͙L�

+uQK�ҧQK�EӅ�PһW�PүX� WKӱ�QJKLӋP� WKHR� WKӡL�JLDQ� WKӱ�QJKLӋP�P��PXӕL� �WKHR�
,62������������Yj�NӃW�TXҧ�ÿiQK�JLi�GLӋQ�WtFK�EӅ�PһW�ăQ�PzQ�WUrQ�SKҫQ�PӅP�SKkQ�
WtFK�/$6�9�����FӫD�NtQK�KLӇQ�YL�ÿѭӧF�WKӇ�KLӋQ�WURQJ�+uQK����

7KӡL�JLDQ�
WKӱ�QJKLӋP

��JLӡ� ���JLӡ� ���JLӡ� ����JLӡ� ����JLӡ�

� 0үX�QKLӋW�OX\ӋQ

��GLӋQ�WtFK�
ăQ�PzQ�

�������� �������� ��������� ��������� ���������

� 0үX�WKҩP�QLWѫ�WKӇ�OӓQJ�434�

��GLӋQ�WtFK�
ăQ�PzQ�

������� ������� ������ ������ ������

+uQK����+uQK�ҧQK�EӅ�PһW�Yj�ÿiQK�JLi�GLӋQ�WtFK�EӅ�PһW�Eӏ�ăQ�PzQ��
FӫD�PүX�VDX�WKӱ�QJKLӋP�P��PXӕL

.ӃW�TXҧ�FKR�WKҩ\�NKҧ�QăQJ�FKӕQJ�ăQ�PzQ�FӫD�EӅ�PһW�WKpS�VDX�WKҩP�QLWѫ�434�
ÿm�WăQJ�OrQ�QKLӅX�OҫQ��Fө�WKӇ��VDX�����JLӡ�WKӱ�QJKLӋP�P��PXӕL�OLrQ�WөF��GLӋQ�WtFK�EӅ�
PһW�Eӏ�ăQ�PzQ�FKӍ�NKRҧQJ�������� WURQJ�NKL�ÿӕL�YӟL�PүX�QKLӋW� OX\ӋQ��W{L�UDP��FKӍ�
VDX����JLӡ�������GLӋQ�WtFK�EӅ�PһW�ÿm�Eӏ�ăQ�PzQ��1JRjL�UD�Yӏ�WUt�Eӏ�ăQ�PzQ�FӫD�PүX�
WKҩP�QLWѫ�FKӫ�\ӃX�Wӯ�QJRjL�FҥQK�PүX�Pӣ�UӝQJ�YjR�WURQJ��9LӋF�FҧL�WKLӋQ�ÿӝ�EӅQ�ăQ�
PzQ�Fy�WKӇ�JLҧL�WKtFK�GR�OӟS�WUҳQJ�VDX�WKҩP�QLWѫ�Yj�R[L�KyD�OҫQ����4XHQFK��ÿm�ÿѭӧF�
PjL�EӟW� Oӛ�[ӕS��3ROLVK���VDX�ÿy�R[L�KRi�OҫQ����4XHQFK���NӃW�TXҧ�Oj� WUrQ�EӅ�PһW� WҥR�
WKjQK�OӟS�R[LW�)H�2��Fy�ÿӝ�ÿӗQJ�QKҩW�FDR�Yj�NӃW�KӧS�YӟL�OӟS�WUҳQJ�ÿӇ�FҧL�WKLӋQ�NKҧ�
QăQJ�FKӕQJ�ăQ�PzQ�UҩW�WӕW�FKR�YұW�OLӋX��+uQK�ҧQK�NKRi�QzQJ�$.�WUѭӟF�Yj�VDX�����
JLӡ�WKӱ�QJKLӋP�P��PXӕL�ÿѭӧF�WKӇ�KLӋQ�ӣ�+uQK����.Kҧ�QăQJ�FKӕQJ�ăQ�PzQ�FӫD�NKRi�
QzQJ�VDX�WKҩP�QLWѫ�434�WURQJ�VѭѫQJ�PXӕL�FǊQJ�ÿѭӧF�FҧL�WKLӋQ�U}�UӋW�VR�YӟL�NKyD�
QzQJ�FKӍ�TXD�QKLӋW�OX\ӋQ��7X\�QKLrQ��NӃW�TXҧ�WKӱ�QJKLӋP�ăQ�PzQ�WUrQ�NKRi�QzQJ�FKR�
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WKҩ\�GLӋQ�WtFK�Eӏ�ăQ�PzQ�QKLӅX�KѫQ�ÿiQJ�NӇ�VR�YӟL�PүX�SKҷQJ��;HP�PөF���������9ӏ�
WUt�ăQ�PzQ�WұS�WUXQJ�FKӫ�\ӃX�ӣ�FiF�JyF�FҥQK�Yj�Oӛ�VkX�ÿѭӡQJ�NtQK�QKӓ��Ĉk\�Oj�QKӳQJ�
Yӏ�WUt�WұS�WUXQJ�ӭQJ�VXҩW�VDX�JLD�F{QJ�FҳW�JӑW�Yj�QKLӋW�OX\ӋQ��

D�� E��

F�� G��

H�� I��

+uQK����.KyD�QzQJ�$.�WUѭӟF�Yj�VDX�����JLӡ�WKӱ�QJKLӋP�P��PXӕL

0үX�QKLӋW�OX\ӋQ��D��WUѭӟF�WKӱ�QJKLӋP�P��PXӕL��E��VDX�WKӱ�QJKLӋP�P��PXӕL�

0үX�WKҩP�QLWѫ�434��F��H��WUѭӟF�WKӱ�QJKLӋP�P��PXӕL��G��I��VDX�WKӱ�QJKLӋP�P��PXӕL�

���.ӂ7�/8Ұ1�

%jL� EiR� WUuQK� Ej\� NӃW� TXҧ� QJKLrQ� FӭX� ÿһF� WtQK� OӟS� WKҩP� WҥR� EӣL� F{QJ� QJKӋ�
WKҩP�QLWѫ�WKӇ�OӓQJ�434�FKR�PiF�WKpS���;+�$�Yj�FKL�WLӃW�NKyD�QzQJ�V~QJ�$.��.ӃW�
TXҧ�WKӵF�QJKLӋP�FKR�WKҩ\��

��6DX�NKL�WKҩP�QLWѫ�434��WәQJ�FKLӅX�Gj\�OӟS�WKҩP�ÿҥW������P��WURQJ�ÿy�FKLӅX�
Gj\�OӟS�WUҳQJ�NKRҧQJ�����P�Yj�OӟS�R[LW�VҳW�NKRҧQJ������P��

��Ĉӝ�FӭQJ�EӅ�PһW�FӫD� WKpS�VDX� WKҩP�QLWѫ�434�WăQJ� OrQ�ÿiQJ�NӇ�VR�YӟL�PүX�
WKpS� FKӍ� TXD� QKLӋW� OX\ӋQ�� ����+9�� VR� YӟL� ����+9��� 3KkQ� Eӕ� ÿӝ� FӭQJ� WӃ� YL� WKHR�
FKLӅX�VkX�FӫD�OӟS�WKҩP�QLWѫ�Fy�ÿӝ�GӕF�OӟQ���

��.ӃW�TXҧ�ÿR�ÿѭӡQJ�FRQJ�SKkQ�FӵF�FKR�TXi�WUuQK�WKҩP�QLWѫ�OjP�WăQJ�NKҧ�QăQJ�
EҧR�YӋ�FKӕQJ�ăQ�PzQ�FKR�WKpS���;+�$��0ұW�ÿӝ�GzQJ�ăQ�PzQ�FӫD�PүX�WKҩP�QLWѫ�
434�QKӓ�JҩS������OҫQ�VR�YӟL�PүX�WKpS�FKӍ�QKLӋW�OX\ӋQ��7KӃ�ăQ�PzQ�FӫD�PүX�WKҩP�
QLWѫ�434�GѭѫQJ�KѫQ�VR�YӟL�PүX�WKpS�FKӍ�TXD�QKLӋW�OX\ӋQ���
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��ĈһF�WtQK�ăQ�PzQ�FӫD�PүX�SKҷQJ�Yj�FKL�WLӃW�NKyD�QzQJ�$.�Wӯ�WKpS���;+�$�
WKӇ�KLӋQ�TXD�WKӱ�QJKLӋP�P��PXӕL�ÿӅX�ÿѭӧF�FҧL�WKLӋQ�UҩW�WӕW�VDX�WKҩP�QLWѫ�434��6DX�
����JLӡ�WKӱ�QJKLӋP�P��PXӕL�WKHR�WLrX�FKXҭQ�,62������������GLӋQ�WtFK�ăQ�PzQ�PүX�
SKҷQJ�FKӍ�NKRҧQJ��������ÿӕL�YӟL�FKL�WLӃW�NKyD�QzQJ�$.��NӃW�TXҧ�WKӱ�QJKLӋP�ăQ�PzQ�
NpP�KѫQ�PүX�SKҷQJ�QKѭQJ�FKL� WLӃW� VDX� WKҩP�QLWѫ� WKӇ� OӓQJ�434�YүQ� WKӇ�KLӋQ�NKҧ�
QăQJ�FKӕQJ�ăQ�PzQ�WӕW�KѫQ�KҷQ�VR�YӟL�FKL�WLӃW�FKӍ�QKLӋW�OX\ӋQ��

7¬,�/,ӊ8�7+$0�.+Ҧ2�

���� 3\H�'��� 3UDFWLFDO� QLWULGLQJ� DQG� IHUULWLF� QLWURFDUEXUL]LQJ�� $60� ,QWHUQDWLRQDO�
0DWHULDOV�3DUN��2KLR��86$��������S����������

���� +ROHPDU�$���+UXE\�9���,RQWRYi�QLWULGDFH�Y�SUD[L��617/�3UDKD��������S��������
���� )XQDWDQL� .��� 6'.��� ORZ�WHPSHUDWXUH� VDOW� EDWK� QLWULGLQJ� RI� VWHHOV�� 0HWDO�

6FLHQFH�DQG�+HDW�7UHDWPHQW����������������
���� 1JX\ӉQ�.KҳF�&ѭӡQJ��/r�7UӑQJ�+ұX��/ê�4XӕF�&ѭӡQJ��0͡W�V͙�N͇W�TX̫�QJKLrQ�

FͱX�EDQ�ÿ̯X�Y͉�WK̭P�QLW˯�WK͋�O͗QJ�QKL͏W�ÿ͡�WK̭S��7ҥS�FKt�.KRD�KӑF�&{QJ�QJKӋ�
.LP�ORҥL�����������������

��� %R�OHW� -���.UHXW]�0���78))75,'(��434��SURFHVV� 7HFKQLFDO� LQIRUPDWLRQ��
'XUIHUULW�*PE+��0DQQKHLP��������

���� Ɋɨɫɥɹɤɨɜ� ɂ�� ɇ��� Ʉɨɥɦɵɤɨɜ� ȼ�� ɂ��� ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ� ɰɢɚɧɢɪɨɜɚɧɢɟ�
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ�ɫɬɚɥɟɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɛɟɫɰɢɚɧɢɫɬɵɯ�ɫɨɥɹɧɵɯ�ɜɚɧɧ��
ɍɩɪɨɱɧɹɸɳɢɟ�ɬɟɯɧɨɥɨɝɢɢ�ɢ�ɩɨɤɪɵɬɢɹ�����������������

��� 6KHQ�<�=���2K�.�+���/HH�'�1���1LWULGLQJ�RI�LQWHUVWLWLDO�IUHH�VWHHO�LQ�SRWDVVLXP�
QLWUDWH�VDOW�EDWK��,6,-�LQWHUQDWLRQDO�����������������������

��� 6FKXUGMDQRY� -�'��� .LP� ,���0HFKDQLFDO� SURSHUW\� FKDQJHV� RI� .12�� VDOW� EDWK�
QLWULGHG�GXSOH[�VWDLQOHVV�VWHHO��$SSOLHG�(QJLQHHULQJ��0DWHULDOV�DQG�0HFKDQLFV��
3URFHHGLQJV� RI� WKH� ����� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $SSOLHG� (QJLQHHULQJ��
0DWHULDOV�DQG�0HFKDQLFV��,&$(00��������������S�����������

���� 1JX\ӉQ�9ăQ�+LӇQ��/r�7Kӏ�&KLӅX��7̩R�OͣS�WK̭P�FDFERQ�QLW˯�YͣL�SKD�WKpS�KyD�
E͉Q� SKkQ� WiQ� FKR� WKpS� GͭQJ� Fͭ� 6.'��� Yj� 6.'��� WURQJ�P{L� WU˱ͥQJ� O͗QJ�ͧ�
QKL͏W�ÿ͡�WK̭S��7ҥS�FKt�.KRD�KӑF�&{QJ�QJKӋ�.LP�ORҥL�����������������

����� ĈRjQ�7KDQK�9kQ��1JX\ӉQ�9ăQ�7KjQK��9Ǌ�9ăQ�+X\��1J{�7KDQK�%uQK��+RjQJ�
7KDQK�/RQJ��1JKLrQ�FͱX�F{QJ�QJK͏�WK̭P�QLW˯�QKL͏W�ÿ͡�WK̭S�FKR�P͡W�V͙�PiF�
WKpS�N͇W�F̭X��7ҥS�FKt�.KRD�KӑF�Yj�&{QJ�QJKӋ�1KLӋW�ÿӟL��������������������

����� ȽɈɋɌ� ���������� Ɇɟɬɚɥɥɨɩɪɨɞɭɤɰɢɹ� ɢɡ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ� ɥɟɝɢɪɨɜɚɧɧɨɣ�
ɫɬɚɥɢ��Ɍɟɯɧɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�

����� $670�(��������6WDQGDUG� WHVW�PHWKRG� IRU� DQDO\VLV� RI� FDUERQ� DQG� ORZ�DOOR\�
VWHHO� E\� VSDUN� DWRPLF� HPLVVLRQ� VSHFWURPHWU\�� $670� ,QWHUQDWLRQDO�� :HVW�
&RQVKRKRFNHQ��3$��������

����� ',1����������+lUWHWLHIH�ZlUPHEHKDQGHOWHU�7HLOH��(UPLWWOXQJ�GHU�1LWULHUKlUWHWLHIH��
���� $670�*��������&DOFXODWLRQ�RI�FRUURVLRQ�UDWHV�DQG�UHODWHG�LQIRUPDWLRQ�IURP�

HOHFWURFKHPLFDO� PHDVXUHPHQWV�� $670� ,QWHUQDWLRQDO�� :HVW� &RQVKRKRFNHQ��
3$��$670��������
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���� ,62������������&RUURVLRQ�WHVWV�LQ�DUWLILFLDO�DWPRVSKHUHV���6DOW�VSUD\�WHVWV�
���� 7VLNK�6���*ULVKLQ�9���6XSRY�$���/LVLWVNLL�9���*OHERYD�<���$GYDQFHPHQW�RI�WKH�

SURFHVV� RI� FDUERQLWULGLQJ�� 0HWDO� 6FLHQFH� 	� +HDW� 7UHDWPHQW�� ������ �����
�������������

����� /L� <�� +��� /XR� '�� )��� :X� 6�� ;��� 434� VDOW� EDWK� QLWULGLQJ� DQG� FRUURVLRQ�
UHVLVWDQFH��6ROLG�6WDWH�3KHQRPHQD���������������������

����� .XVPLF�'���'RDQ�7��9���+UXE\�9���&RUURVLRQ�DQG�ZHDU�UHVLVWDQFH�RI�SODVPD�
QLWULGHG�DQG�GXSOH[�WUHDWHG���&U0R��VWHHO��0DQXIDFWXULQJ�7HFKQRORJ\��������
���������������

����� /L�+��<���/XR�'��)���<HXQJ�&��)���DQG�/DX�.��+���0LFURVWUXFWXUDO�VWXGLHV�RI�
434� FRPSOH[� VDOW� EDWK� KHDW�WUHDWHG� VWHHOV�� -RXUQDO� RI�0DWHULDOV� 3URFHVVLQJ�
7HFKQRORJ\����������������������

6800$5<�

5(6($5&+�21�7+(�0,&526758&785(��+$5'1(66��$1'��
&25526,21�5(6,67$1&(�2)�7+(���;+�$�67((/�75($7('��

%<�6$/7�%$7+�1,75,',1*�434�

7KLV� DUWLFOH� SUHVHQWV� WKH� UHVXOWV� RI� UHVHDUFK� RQ� WKH� PLFURVWUXFWXUH�� VXUIDFH�
KDUGQHVV�� DQG� DQWL�FRUURVLRQ� SURSHUWLHV� RI� ��;+�$� VWHHO� WUHDWHG� E\� VDOW� EDWK�
QLWULGLQJ� 434�� 0LFURVWUXFWXUH� DQDO\VLV� DQG� PLFURKDUGQHVV� SURILOH� RI� FDVH� GHSWK�
VKRZHG�WKDW� WKH�QLWULGHG�OD\HU�IRUPHG�TXLWH�TXLFNO\�� WKH�WKLFNQHVV�UHDFKHG�����ȝP�
DIWHU���QLWULGLQJ�KRXUV��DQG�WKH�VXUIDFH�KDUGQHVV�ZDV�����+9���([SHULPHQWDO�UHVXOWV�
RI�WKH�VDOW�VSUD\�WHVW�GXULQJ�����KRXUV�DQG�WKH�HOHFWURFKHPLFDO�FRUURVLRQ�WHVW�VKRZHG�
WKDW� WKH� VDOW� EDWK� QLWULGLQJ�434� VLJQLILFDQWO\� LPSURYHG� WKH� FRUURVLRQ� UHVLVWDQFH� RI�
WKH���;+�$�VWHHO��

.H\ZRUGV����;+�$�VWHHO��VDOW�EDWK�QLWULGLQJ��434��FRUURVLRQ�UHVLVWDQFH��WKpS�
��;+�$��WK̭P�QLW˯�WK͋�O͗QJ��FK͙QJ�ăQ�PzQ��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����&KL�QKiQK�3KtD�1DP��7UXQJ�7kP�1KL͏W�ÿͣL�9L͏W���1JD��
����.KRD�&{QJ�QJK͏�9̵W�OL͏X��Ĉ+%.73+&0�
����7UXQJ�WkP�4XDQJ�ÿL͏Q�W͵��9L͏Q�ͰQJ�GͭQJ�F{QJ�QJK͏��%͡�.+&1�

/LrQ�K͏��ĈRjQ�7KDQK�9kQ

� � &KL�QKiQK�3KtD�1DP��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�

� � 6ӕ����ÿѭӡQJ���WKiQJ����3KѭӡQJ�����4XұQ�����73�+&0�

� � ĈLӋQ�WKRҥL����������������(PDLO��GRDQYDQ�WWQGYQ#JPDLO�FRP���


