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)ODJHOOLQ�Oj�SURWHLQ�FҩX�WҥR�QrQ�VӧL�URL�WӃ�EjR�YL�NKXҭQ�JUDP�kP��WKDP�JLD�YjR�
TXi�WUuQK�YұQ�ÿӝQJ��EiP�GtQK�Yj�[kP�QKLӉP�YjR�WӃ�EjR�ÿtFK��)ODJHOOLQ�FӫD�YL�NKXҭQ�
6DOPRQHOOD�Fy�NtFK�WKѭӟF�NKRҧQJ����N'D�ÿѭӧF�FҩX�WҥR�JӗP���Y�QJ�'���'���'��Yj�
'���9�QJ�'��Yj�'��Fy�WUuQK�Wӵ�EҧR�WKӫ�tW�WKD\�ÿәL�JLӳD�FiF�ORjL��Y�QJ�'��Yj�'��Fy�
WUuQK�Wӵ�D[LW�DPLQ�WKD\�ÿәL�>����@��)ODJHOOLQ�Fy�NKҧ�QăQJ�NtFK�WKtFK�VLQK�ÿiS�ӭQJ�PLӉQ�
GӏFK�GӏFK�WKӇ�Yj�PLӉQ�GӏFK�TXD�WUXQJ�JLDQ�WӃ�EjR�WK{QJ�TXD�NKҧ�QăQJ�KRҥW�KRi�PLӉQ�
GӏFK�EҭP�VLQK��EiP�YjR�WKө�WKӇ�7/5���Fy�PһW�WUrQ�FiF�WӃ�EjR�PLӉQ�GӏFK��WӃ�EjR�ELӇX�
P{�ÿѭӡQJ�K{�KҩS�Yj�SKәL�>����@��7K{QJ�TXD�7/5����IODJHOOLQ�FҧP�ӭQJ�FiF�\ӃX�Wӕ�EҧR�
YӋ�WӃ�EjR�QKѭ�ӭF�FKӃ�TXi�WUuQK�FKӃW�WKHR�FKѭѫQJ�WUuQK��WK~F�ÿҭ\�Vӵ�WiL�WҥR�P{�PӟL�
>�@��)ODJHOOLQ�WăQJ�FѭӡQJ�Vӵ�ELӇX�KLӋQ�FiF�JHQ�FӫD�KӋ�WKӕQJ�PLӉQ�GӏFK�EҭP�VLQK�FiF�
WӃ�EjR�ELӇX�P{�FӫD�QJѭӡL��KRҥW�KRi�WӃ�EjR�PRQR�VҧQ�[XҩW�UD�FiF�F\WRNLQ�WLӅQ�YLrP�Yj�
Jk\�UD�ÿiS�ӭQJ�PLӉQ�GӏFK�WKtFK�ӭQJ�>�@��)ODJHOOLQ�Fy�WLӅP�QăQJ�Vӱ�GөQJ�OjP�Wi�FKҩW�
ÿӇ�SKiW�WULӇQ�YҳF�[LQ�GR�Fy�NKҧ�QăQJ�NtFK�VLQK�ÿiS�ӭQJ�PLӉQ�GӏFK�TXD�WUXQJ�JLDQ�WӃ�
EjR�>����@��

Ĉm� Fy� QKӳQJ� F{QJ� Eӕ� YӅ� NKҧ� QăQJ� Kӛ� WUӧ�PLӉQ� GӏFK�� EҧR� YӋ� SKyQJ� [ҥ� FӫD�
IODJHOOLQ��)ODJHOOLQ�ӭF�FKӃ�WҥR�WKjQK�NKӕL�X�TXD�ÿy�JL~S�WӃ�EjR�ÿӅ�NKiQJ�YӟL�QKLӉP�
SKyQJ�[ҥ��1JKLrQ�FӭX�FӫD�9LMD\�.XPDU�Yj�FӝQJ�Vӵ�FKR�WKҩ\�FKXӝW�ÿѭӧF�WLrP�YӟL���
ȝJ� IODJHOOLQ� WUѭӟF�NKL�FKLӃX� WRjQ� WKkQ���JLӡ�EҵQJ� WLD�Ȗ��YӟL� WәQJ� OLӅX���*\�Fy�NKҧ�
QăQJ�VӕQJ�VyW������VDX����QJj\�FKXӝW�YүQ�VӕQJ�NKӓH�PҥQK��NK{QJ�Fy�FiF�GҩX�KLӋX�
WәQ�WKѭѫQJ�WӃ�EjR�ELӇX�P{�UXӝW�>�@��1JKLrQ�FӭX�NKҧ�QăQJ�EҧR�YӋ�SKyQJ�[ҥ�FӫD�FKӃ�
SKҭP�(QWROLPRG�&%/%���� WKjQK� SKҫQ�FKtQK� Oj� IODJHOOLQ� FӫD� 6DOPRQHOOD� WUrQ� NKӍ��
YӟL�OLӅX�FKLӃX�WRjQ�WKkQ�������������*\�FKR�WKҩ\�(QWROLPRG�JLҧP�QJX\�Fѫ�Wӱ�YRQJ����
�� OҫQ�� NKҧ� QăQJ� VӕQJ� VyW� ÿѭӧF� FҧL� WKLӋQ� ÿiQJ� NӇ� ӣ� QKyP� Vӱ� GөQJ� FKӃ� SKҭP�
(QWROLPRG� >�@�� &iF� QJKLrQ� FӭX� ELӇX� KLӋQ� IODJHOOLQ� WiL� Wә� KӧS� WҥR� YҳF� [LQ� SKzQJ�
6DOPRQHOOD� FKR�JLD�FҫP�Yj�SKөF�Yө�SKiW� WULӇQ�YҳF�[LQ� WiL� Wә�KӧS�ӣ� WURQJ�QѭӟF�ÿm�
ÿѭӧF�PӝW�Vӕ�WiF�JLҧ�F{QJ�Eӕ�>������@��7X\�QKLrQ��ÿӃQ�QD\�FKѭD�Fy�FiF�QJKLrQ�FӭX�
ӭQJ�GөQJ�IODJHOOLQ�WiL�Wә�KӧS�Kӛ�WUӧ�ÿLӅX�WUӏ�QKLӉP�[ҥ�FҩS��ĈӇ�WҥR�FKӃ�SKҭP�Kӛ�WUӧ�
ÿLӅX�WUӏ�QKLӉP�[ҥ�FҩS��FK~QJ�W{L�WLӃQ�KjQK�WҥR�GzQJ��ELӇX�KLӋQ�ÿRҥQ�JHQ�IOL&�FҧL�ELӃQ�
Pm�KyD�SURWHLQ�IODJHOOLQ�FӫD�YL�NKXҭQ�6DOPRQHOOD�HQWHULFD�VXEVS��HQWHULFD�6HURYDU
'XEOLQ WURQJ�(VFKHULFKLD�FROL�GѭӟL�GҥQJ�GXQJ�KӧS�YӟL�SURWHLQ�6802��

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

�����9ұW�OLӋX�

��*HQ� IOL&�FҧL� ELӃQ� ÿѭӧF� WәQJ�KӧS�EӣL�KmQJ�*HQH�6FULSW� �0ӻ�� Yj� WiFK�GzQJ�
WURQJ�YHFWRU�S8&����3ODVPLG�S6802���/LIH6HQVRUV��Fy�NtFK�WKѭӟF������ES�ÿѭӧF�
G�QJ� OjP� YHFWRU�ELӇX� KLӋQ��&KӫQJ�(VFKHULFKLD� FROL�'+�D� ÿѭӧF� Vӱ� GөQJ� ÿӇ� QKkQ�
GzQJ��&KӫQJ�(��FROL�5RVHWWD����1RYDJHQ��ÿѭӧF�G�QJ�OjP�FKӫQJ�ELӇX�KLӋQ��
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��(Q]\PH�KҥQ�FKӃ�%VD,��6DO,��7��'1$�OLJDVH��3&5�PDVWHU�PL[��[��,QYLWURJHQ���

�� &һS� PӗL� QKkQ� JHQ� IOL&�� )B)OLF�%VD,�� �¶7$7$7**7&7&7$**7$7**&�
$&$$*7&$77$$7��¶�Yj�5B)OLF�6DO,���¶&&**&*&**7&*$&77$$&*&$*7�
$$$*$*$*��¶��7UuQK� Wӵ�JҥFK�FKkQ� Oj�Yӏ� WUt�QKұQ�ELӃW�FӫD�HQ]\P�KҥQ�FKӃ� WѭѫQJ�
ӭQJ���PӗL�7��SURPRWRU���
�7$$7$&*$&7&$&7$7$***��0{L�WUѭӡQJ�QX{L�Fҩ\�
/%��SHSWRQ����J�/��FDR�QҩP�PHQ��J�/��1D&O�������S+���NKiQJ�VLQK�DPSLFLOLQ�����
�J�P/��,QYLWURJHQ���

�� 0DUNHU� '1$�� PDUNHU� SURWHLQ� �,QYLWURJHQ��� FӝW� VҳF� Nê� iL� OӵF� +LWUDS� +3�
FKHODWLQJ���P/��*(�+HDOWKFDUH���

���3KѭѫQJ�SKiS�QJKLrQ�FӭX�

�����7KL͇W�N͇�SODVPLG�PDQJ�JHQ�Pm�KyD�IODJHOOLQ
ĈRҥQ�JHQ�IOL&�Pm�KyD�IODJHOOLQ�6��'XEOLQ�ÿѭӧF�NKDL�WKiF�Wӯ�*HQ%DQN�Fy�Pm�Vӕ�

$$$�������7UuQK� Wӵ�Pm�KyD�����D[LW�DPLQ�ÿҫX�Yj� WUuQK� Wӵ�Pm�KyD�D[LW�DPLQ�����
ÿӃQ�����ÿѭӧF�JLӳ�QJX\rQ��ÿRҥQ�JHQ� IOL&�ÿѭӧF�WKLӃW�NӃ�NK{QJ�FKӭD�WUuQK�Wӵ�Pm�KyD�
Y�QJ�'��Yj�'��Wӯ�Yӏ�WUt�D[LW�DPLQ�����ÿӃQ�����Pj�ÿѭӧF�WKD\�EҵQJ�ÿRҥQ�WUuQK�Wӵ����
ES�Pm�KyD����D[LW�DPLQ��OLQNHU�GRPDLQ���ĈRҥQ�JHQ� IOL&�FҧL�ELӃQ�Fy�NtFK�WKѭӟF�����
ES��Pm�KyD�����D[LW�DPLQ�ÿѭӧF�WәQJ�KӧS�EӣL�KmQJ�*HQH�6FULSW�Yj�JҳQ�YjR�WiFK�GzQJ�
S8&���WҥR�WKjQK�YHFWRU�S8&���IOL&�

*HQ� IOL&�FҧL�ELӃQ�ÿѭӧF�NKXӃFK�ÿҥL� Wӯ�SODVPLG�S8&���IOL&�EҵQJ�FһS�PӗL�ÿһF�
KLӋX� )B)OLF�%VD,� Yj� 5B)OLF�6DO,�� 6ҧQ� SKҭP� 3&5� ÿѭӧF� WLQK� VҥFK� Yj� [ӱ� Oê� EҵQJ�
HQ]\P�KҥQ�FKӃ�%VD,�Yj�6DO,��ĈӗQJ�WKӡL��YHFWRU�S6802��FǊQJ�ÿѭӧF�[ӱ�Oê�EҵQJ�KDL�
HQ]\P�WUrQ��ĈRҥQ�JHQ�IOL&�Yj�YHFWRU�S6802��ÿѭӧF�QӕL�YӟL�QKDX�EҵQJ�7��OLJDVH�ÿӇ�
WҥR� WKjQK� SODVPLG� WiL� Wә� KӧS�S6802BIOL&��6ҧQ�SKҭP�JKpS� QӕL� ÿѭӧF�ELӃQ� QҥS� Yj�
QKkQ�GzQJ�WURQJ�WӃ�EjR�(��FROL�'+�Į��7LQK�VҥFK�SODVPLG�WiL�Wә�KӧS�Yj�NLӇP�WUD�Vӵ�Fy�
PһW�FӫD�JHQ�IOL&�EҵQJ�3&5�Yj�JLҧL�WUuQK�Wӵ�JHQ�Vӱ�GөQJ�FһS�PӗL�7��SURPRWHU�Yj�7��
WHUPLQDWRU��3ODVPLG�WiL�Wә�KӧS�S6802BIOL&�WLӃS�WөF�ÿѭӧF�ELӃQ�QҥS�YjR�FKӫQJ�ELӇX�
KLӋQ�(��FROL�5RVHWWD���

�����%L͋X�KL͏Q�JHQ�IOL&�F̫L�EL͇Q�
/ҩ\���NKXҭQ�OҥF�(��FROL�5RVHWWD���PDQJ�SODVPLG�S6802BIOL&�QX{L�Fҩ\�WURQJ�

���P/�P{L�WUѭӡQJ�/%�FKӭD�DPSLFLOOLQ������J�P/��P{L�WUѭӡQJ�/%$PS��ӣ�QKLӋW�ÿӝ�
���&������YzQJ�SK~W�WURQJ����JLӡ��'ӏFK�WӃ�EjR�ÿѭӧF�FKX\ӇQ�VDQJ����P/�P{L�WUѭӡQJ�
/%$PS�YӟL�PұW�ÿӝ�WӃ�EjR�EDQ�ÿҫX�2'���� ������7LӃS�WөF�QX{L�Fҩ\�FKR�ÿӃQ�NKL�PұW�
ÿӝ�WӃ�EjR�ÿҥW�JLi�WUӏ�2'���� �����������WLӃQ�KjQK�FҧP�ӭQJ�YӟL�,37*�WӟL�QӗQJ�ÿӝ�FXӕL�
F�QJ�Oj�����P0��6DX���JLӡ�QX{L�Fҩ\��WӃ�EjR�ÿѭӧF�WKX�OҥL�EҵQJ�O\�WkP������YzQJ�SK~W�
WURQJ���SK~W��7Ӄ�EjR�ÿѭӧF�KRj�OҥL�WURQJ�ÿӋP����P0�3%6��S+� �����ÿӇ�ÿҥW�2'���� �
����3URWHLQ�WәQJ�Vӕ�ÿѭӧF�ÿLӋQ�GL�NLӇP�WUD�WUrQ�JHO�SRO\DFU\ODPLGH��������0үX�WӃ�EjR�
ÿѭӧF�EҧR�TXҧQ�ӣ����R&��

�����7KX�QK̵Q�Yj�WLQK�V̩FK�IODJHOOLQ�WiL�W͝�KͫS
7Ӄ�EjR�FKӫQJ�(��FROL�5RVHWWD���PDQJ�SODVPLG�WiL�Wә�KӧS�S6802BIOL&�VDX�QX{L�

Fҩ\�FҧP�ӭQJ���JLӡ�ÿѭӧF�WKX�QKұQ�EҵQJ�O\�WkP������YzQJ�SK~W�WURQJ���SK~W��VDX�ÿy�
WӃ�EjR�ÿѭӧF�KRj�OҥL�WURQJ�ÿӋP����P0�3%6��S+� �����ÿӇ�ÿҥW�2'���� �����7LӃQ�KjQK�
VLrX�kP�SKi�WӃ�EjR�YL�NKXҭQ����SK~W�ӣ�ÿLӅX�NLӋQ�OҥQK��/\�WkP������YzQJ�SK~W�WURQJ�
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���SK~W��WKX�Oҩ\�GӏFK�QәL���SKD�WDQ�6��Yj�SKҫQ�WӫD���SKD�NK{QJ�WDQ�3���ĈLӋQ�GL�NLӇP�
WUD�SURWHLQ�WUrQ�JHO�SRO\DFU\ODPLGH��������3KҫQ�WӫD�ÿѭӧF�KzD�WDQ�WURQJ�ÿӋP�$�����
P0� 3%6�� S+� ����� ���� P0� ('7$�� ��� 7ULWRQ� ;������ �� 0� XUH��� /\� WkP� �����
YzQJ�SK~W� WURQJ� ��� SK~W� WKX� Oҩ\� GӏFK�QәL�� 3URWHLQ� WURQJ�FiF� SKD� WDQ� Yj�NK{QJ� WDQ�
ÿѭӧF�NLӇP�WUD�EҵQJ�ÿLӋQ�GL�WUrQ�JHO�SRO\DFU\ODPLGH��������

3URWHLQ� WiL� Wә� KӧS� ÿѭӧF� WLQK� VҥFK� EҵQJ� FӝW� VҳF� Nê� iL� OӵF� 1L��� +LWUDS� +3�
FKHODWLQJ���P/��*(���4X\�WUuQK�WLQK�VҥFK�ÿѭӧF�WKӵF�KLӋQ�WKHR�FiF�EѭӟF�QKѭ�VDX������
5ӱD�FӝW�EҵQJ����P/�QѭӟF�FҩW���OҫQ������5ӱD�FӝW�WURQJ����P/�GXQJ�GӏFK�ÿӋP�%�����
P0�3%6��S+���������7ULWRQ�;��������0�XUHD�����P0�LPLGD]ROH��������EѫP����P/�
GXQJ� GӏFK� SURWHLQ� WiL� Wә� KӧS� WURQJ� ÿӋP�%� OrQ� FӝW�� SURWHLQ� WiL� Wә� KӧS� Fy� JҳQ� ÿX{L�
KLVWLGLQH�Fy�iL�OӵF�PҥQK�YӟL�QLNHQ�ÿѭӧF�JLӳ�OҥL�WUrQ�FӝW��OһS�OҥL�EѭӟF���ÿӇ�ORҥL�Eӓ�FiF�
SURWHLQ� EiP�NK{QJ�ÿһF�KLӋX� WUrQ�FӝW�� �����3URWHLQ� WiL� Wә�KӧS�ÿѭӧF�ÿҭ\� UD�NKӓL�FӝW�
EҵQJ����P/�GXQJ�GӏFK�ÿӋP�&�����P0�3%6��S+���������7ULWRQ�;��������0�XUH������
P0� LPLGD]ROH��� &iF� SKkQ� ÿRҥQ� SURWHLQ� ÿѭӧF� NLӇP� WUD� EҵQJ� ÿLӋQ� GL� WUrQ� JHO�
SRO\DFU\ODPLGH��������

3KѭѫQJ�SKiS�ÿӑF�WUuQK�Wӵ�D[LW�DPLQ�EҵQJ�/&�06�
3KѭѫQJ� SKiS� ÿӑF� WUuQK� Wӵ� SURWHLQ� ÿѭӧF� WKӵF� KLӋQ� WKHR� P{� Wҧ� FӫD� +mQJ�

3URWHRPLFV� ,QWHUQDWLRQDO��&iF�PүX� SURWHLQ� WLQK� VҥFK� VӁ� ÿѭӧF� SKkQ�PҧQK� EҵQJ� Vӱ�
GөQJ�WU\SVLQ�WҥR�WKjQK�FiF�ÿRҥQ�SHSWLW�ÿҥW�FiF�WLrX�FKXҭQ�SKkQ�WtFK��WKѭӡQJ�GѭӟL����
D[LW�DPLQ���6DX�ÿy��FiF�ÿRҥQ�SHSWLGH�ÿѭӧF�SKkQ�WtFK�EҵQJ�SKkQ�WtFK�/&�06��Vӱ�GөQJ�
KӋ�WKӕQJ�VҳF�Nê�OӓQJ�KLӋX�QăQJ�FDR�$JLOHQW������,QILQLW\�+3/&��FiF�DFLG�DPLQ�Fy�
WKӇ�ÿѭӧF�SKkQ�WiFK��&iF�SHSWLW�Fy�F�QJ�NtFK�WKѭӟF�VӁ�OҫQ�OѭӧW�ÿL�YjR�WKLӃW�Eӏ�SKXQ�
$JLOHQW� ����� &KLSFXEH� 1DQRVSUD\� WUrQ� Pi\� TXDQJ� SKә� NKӕL� $JLOHQW� �������
&iF�SHSWLG�VӁ�ÿѭӧF�SKXQ�WѫL�WKjQK�FiF�JLӑW�QKӓ�ÿD�ÿLӋQ�WtFK�UD�NKӓL�ÿҫX�NLP�SKXQ�
WtFK� ÿLӋQ� Yj� ED\� YjR� Eӝ� SKұQ� SKkQ� WtFK� NKӕL� FӫD�Pi\�NKӕL� SKә�06��&iF� SHSWLGH�
ÿѭӧF� WҧL� OrQ� FӝW� 3URW,'�&KLS�����&��� Vӱ� GөQJ�SKD� ÿӝQJ� Oj� �� JUDGLHQ� JӗP� QѭӟF��
DFHWRQLWULOH�D[LW�IRUPLF�������Y�Y��ÿyQJ�YDL� WUz�WURQJ�Vӵ�SKkQ�WiFK�SHSWLW�Yj�WӕL�ѭX�
FѭӡQJ�ÿӝ�WtQ�KLӋX��&iF�WtQ�KLӋX�TXDQJ�SKә�ÿѭӧF�SKkQ�WtFK�ÿӇ�[iF�ÿӏQK�FiF�SURWHLQ�
TXDQ� WkP� EҵQJ� SKҫQ� PӅP� 0DVFRW� VHTXHQFH� PDWFKLQJ� YӟL� Fѫ� Vӣ� Gӳ� OLӋX�
063QU���GDWDEDVH��

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

�����7KLӃW�NӃ�YHFWRU�ELӇX�KLӋQ�JHQ�IOL&
ĈRҥQ� JHQ� IOL&� ÿѭӧF� NKXӃFK� ÿҥL� EҵQJ� SKҧQ� ӭQJ� 3&5� Wӯ� NKX{Q� SODVPLG�

S8&BIOL&�EҵQJ�FһS�PӗL�)B)OLF�%VD,�Yj�5B)OLF�6DO,��6ҧQ�SKҭP�3&5�ÿѭӧF�WLQK�VҥFK�
EҵQJ�Eӝ�NLW�*HQ-HW�3&5�Yj�NLӇP�WUD�NtFK�WKѭӟF�EҵQJ�ÿLӋQ�GL� WUrQ�JHO�DJDURVH�����
.ӃW�TXҧ�SKkQ�WtFK�EҵQJ�ÿLӋQ�GL�WUrQ�JHO�DJDURVH����FKR�WKҩ\�ÿѭӡQJ�FKҥ\���[XҩW�KLӋQ�
PӝW�EăQJ�'1$�Fy�NtFK�WKѭӟF�[ҩS�[Ӎ�����ES�WѭѫQJ�ӭQJ�YӟL�NtFK�WKѭӟF�FӫD�JHQ�IOL&
�KuQK�����*HQ�IOL&�VDX�ÿy�ÿѭӧF�JKpS�QӕL�YjR�YHFWRU�ELӇX�KLӋQ�S6802���6ҧQ�SKҭP�
JKpS�QӕL�ÿѭӧF�ELӃQ�QҥS�Yj�QKkQ�GzQJ�WURQJ�WӃ�EjR�(��FROL�'+�Į��3ODVPLG�WiL�Wә�KӧS�
WiFK�FKLӃW�Wӯ�GzQJ�ELӃQ�QҥS�ÿѭӧF�NLӇP�WUD�EҵQJ�Nӻ�WKXұW�3&5�Vӱ�GөQJ�FһS�PӗL�7��
SURPRWHU�Yj�5B)OL&�6DO,��7KHR� Oê� WKX\ӃW� Wӯ�Yӏ� WUt�7��SURPRWRU�ÿӃQ�Yӏ� WUt� ÿD�ÿLӇP�
WiFK�GzQJ�WUrQ�YHFWRU�S6802��NKRҧQJ�����ES��VDX�NKL�JHQ�IOL&�JKpS�QӕL�YjR�YHFWRU�
S6802���VҧQ�SKҭP�3&5�Vӱ�GөQJ�FһS�PӗL�7��SURPRWHU�Yj�5B)OL&�6DO,�YӟL�NKX{Q�
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SODVPLG�S6802BIOL&�WiL�Wә�KӧS�Fy�NtFK�WKѭӟF�NKRҧQJ������ES��.ӃW�TXҧ�SKkQ�WtFK�
EҵQJ�ÿLӋQ�GL� WUrQ�JHO�DJDURVH����FKR� WKҩ\�ÿѭӡQJ�FKҥ\������ �KuQK����FKӍ�[XҩW�KLӋQ�
PӝW�EăQJ�'1$�Fy�NtFK� WKѭӟF�NKRҧQJ������ES� WѭѫQJ�ӭQJ�YӟL�NtFK� WKѭӟF�FӫD�JHQ�
6802�IOL&���

+uQK����.ӃW�TXҧ�ÿLӋQ�GL�VҧQ�SKҭP�3&5�QKkQ�JHQ�IOL& WUrQ�JHO�DJDURVH���
0��PDUNHU��NE��ÿ˱ͥQJ�FK̩\�������ÿ͙L�FKͱQJ�kP��ÿ˱ͥQJ�FK̩\����V̫Q�SḴP�3&5�V͵�
GͭQJ�F̿S�P͛L�)B)OLF�%VD,�Yj�5B)OLF�6DO,��ÿ˱ͥQJ�FK̩\������V̫Q�SḴP�3&5�V͵�GͭQJ�

F̿S�P͛L�7��SURPRWHU�Yj�5B)OL&�6DO,��

ĈӇ�NӃW� OXұQ�FKҳF�FKҳQ�JHQ� IOL&� ÿѭӧF�JKpS�QӕL�YjR�YHFWRU�S6802���ÿm� WLӃQ�
KjQK� JLҧL� WUuQK� Wӵ� JHQ� SODVPLG� S6802BIOL&� YӟL� FһS� PӗL� 7�� SURPRWHU� Yj� 7��
WHUPLQDWRU��KuQK�����.ӃW�TXҧ�[iF�ÿӏQK�Yj�VR�ViQK�WUuQK�Wӵ�QXFOHRWLGH�FKR�WKҩ\�WUuQK�Wӵ�
JHQ�IOL&�WURQJ�YHFWRU�ELӇX�KLӋQ�WѭѫQJ�ÿӗQJ�JHQ�WKLӃW�NӃ�������1Kѭ�Yұ\�JHQ�IOL&�FҧL�
ELӃQ�ÿm�JKpS�QӕL�WKjQK�F{QJ�YjR�YHFWRU�ELӇX�KLӋQ�S6802���

$7*&****77&7&$7&$7&$7&$7&$7&$7**7$7**&7$*&$7*$&7**7**$&$*
&$$$7***7&***$7&7*7$&*$&*$7*$&*$7$$**$7&&$$7**&$&$$*7&$7
7$$7$&$$$&$*&&7*7&*&7*77*$&&&$*$$7$$&&7*$$&$$$7&7&$*7&&7&
$&7*$*77&&*&7$77*$*&*7&7*7&&7&7**7&7*&*7$7&$$&$*&*&*$$$*$
&*$7*&**&$**&&$**&*$77*&7$$&&*&77&$&77&7$$7$7&$$$**7&7*$&
7&$**&77&&&*7$$&*&7$$&*$&**&$777&7$77*&*&$*$&&$&7*$$**7*&
*&7*$$7*$$$7&$$&$$&$$&&7*&$*&*7*7*&*7*$*77*7&7*77&$**&&$
&7$$&***$&7$$&7&7*$77&&*$7&7*$$$7&7$7&&$**$7*$$$77&$*&$$&
*7&7**$$*$$$7&*$7&*&*777&7$$7&$*$&7&$$777$$&**7*77$$$*7&&
7*7&7&$**$&$$&&$*$7*$$$$7&&$**77**7*&7$$&*$7**7*$$$&&$77
$&&$7&*$7&7*&$$$$$$77*$7*7*$$$$*&&77**&&77*$7***77&$$7*77
$$77&&&&***$$777&&**7**7**7**7**$$77&7$*$&7&&$7***7$&$77$
$7&$$7*$$*$&*&7*&&*&$*&&$$*$$$$*7$&&*&7$$&&&$&7**&77&$$7
7*$77&7*&$77*7&$$$$*7**$&*&$*77&*77&77&7&7*****&$$77&$$$$
&&*7777*$77&$*&&$77$&&$$&&77**&$$7$&**7$$&&$$7&7*$$&7&&*&
*&*7$*&&*7$7&*$$*$7*&7*$&7$7*&$$&**$$*777&7$$7$7*7&7$$$*
&*&$*$77&7*&$*&$**&7**7$&77&&*77&7**&*&$**&7$$&&$**77&&*&
$$$$&*7&&7&7&777$&7*&*77$$�

+uQK����7UuQK�Wӵ�QXFOHRWLGH�JHQ�IOL&�VDX�NKL�FҧL�ELӃQ�
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�����%LӇX�KLӋQ�JHQ�IOL&�WURQJ�(��FROL�

3ODVPLG�S6802BIOL&�ÿѭӧF�ELӃQ�QҥS�YjR�WӃ�EjR�(��FROL�5RVHWWD���EҵQJ�SKѭѫQJ�
SKiS�VӕF�QKLӋW��&KӫQJ�(��FROL�5RVHWWD���PDQJ�SODVPLG�WiL�Wә�KӧS�S6802BIOL&�ÿѭӧF�
QX{L�Fҩ\�WURQJ�P{L�WUѭӡQJ�/%�Fy�Eә�VXQJ�DPSLFLOOLQ�ÿӃQ�JLi�WUӏ�2'�NKRҧQJ�����������
WKu�WLӃQ�KjQK�FҧP�ӭQJ�ELӇX�KLӋQ�YӟL�����P0�,37*��3URWHLQ�WiL�Wә�KӧS�VDX�FҧP�ӭQJ�
ÿѭӧF�NLӇP�WUD�EҵQJ�ÿLӋQ�GL�WUrQ�JHO�SRO\DFU\ODPLGH��������7URQJ�TXi�WUuQK�WKLӃW�NӃ�
YHFWRU�ELӇX�KLӋQ�S6802BIOL&��JHQ� IOL&� �KuQK����ÿѭӧF�ELӇX�KLӋQ�ӣ�GҥQJ�GXQJ�KӧS�
YӟL�PӝW�ÿRҥQ�SURWHLQ�6802�QKҵP�WăQJ�KLӋX�VXҩW�ELӇX�KLӋQ�FǊQJ�QKѭ�WtQK�WDQ�FӫD�
SURWHLQ�WiL�Wә�KӧS���

+uQK����%LӇX�KLӋQ�JHQ�IOL&�GXQJ�KӧS�YӟL�6802�WURQJ (��FROL�5RVHWWD���
0��PDUNHU��ÿ˱ͥQJ�FK̩\����SURWHLQ�W͝QJ�V͙�FKͯQJ�(��FROL�5RVHWWD���PDQJ�SODVPLG�

S6802SUR���ÿ͙L�FKͱQJ�kP���ÿ˱ͥQJ�FK̩\����SURWHLQ�W͝QJ�V͙�FKͯQJ�(��FROL�5RVHWWD���
PDQJ�SODVPLG�WiL�W͝�KͫS�S6802BIOL&

7KHR� WtQK� WRiQ� Oê� WKX\ӃW��IODJHOOLQ� WiL� Wә�KӧS�Fy� WUӑQJ� OѭӧQJ�NKRҧQJ����N'D��
6802� Fy� WUӑQJ� OѭӧQJ� NKRҧQJ� ��� N'D�� .KL� ELӇX� KLӋQ� ӣ� GҥQJ� GXQJ� KӧS� 6802�
IDOJHOOLQ�Fy�WUӑQJ�OѭӧQJ����N'D��KuQK�����.ӃW�TXҧ�ÿLӋQ�GL�SURWHLQ�WәQJ�Vӕ�FKӫQJ�(��
FROL�5RVHWWD� ��PDQJ�SODVPLG� WiL� Wә�KӧS� S6802BIOL&�[XҩW� KLӋQ� EăQJ�SURWHLQ�ÿұP�
NtFK� WKѭӟF� NKRҧQJ� ��� N'D��0үX� SURWHLQ� WәQJ� Vӕ� FKӫQJ� (�� FROL� 5RVHWWD� �� PDQJ�
SODVPLG� S6802�� [XҩW� KLӋQ� EăQJ� SURWHLQ� NKRҧQJ� ��� N'D�� WѭѫQJ� ӭQJ� YӟL� WUӑQJ�
OѭӧQJ�FӫD�SURWHLQ�6802�

�����7LQK�VҥFK�SURWHLQ�6802�)ODJHOOLQ�

.ӃW� TXҧ� NKҧR� ViW� WtQK� WDQ� ÿѭӡQJ� FKҥ\� 6��� 3�� �KuQK� �$�� FKR� WKҩ\� SURWHLQ�
6802�IODJHOOLQ�WiL�Wә�KӧS�ÿѭӧF�ELӇX�KLӋQ�FKӫ�\ӃX�ӣ�GҥQJ�NK{QJ�WDQ��3URWHLQ�WiL�Wә�
KӧS�ÿѭӧF�WiFK�UD�NKӓL�SKD�WӫD�EҵQJ�FiFK�KzD�WDQ�WURQJ�ÿӋP�$�����P0�3%6��S+������
����P0�('7$�����7ULWRQ�;��������0�XUH���7UrQ�YHFWRU�ELӇX�KLӋQ�JHQ�GXQJ�KӧS�
6802�IOL&�ÿѭӧF� WKLӃW� NӃ� WUuQK� Wӵ�Pm�KyD�FKR��� D[LW� DPLQ�KLVWLGLQH�ÿҫX��¶�Yu� Yұ\�
SURWHLQ�WiL�Wә�KӧS�Fy�WKӇ�ÿѭӧF�WLQK�FKӃ�KLӋX�TXҧ�EҵQJ�VҳF�Nê�iL�OӵF�FӝW�1L����3URWHLQ�
6802�IODJHOOLQ�WiL�Wә�KӧS�ÿѭӧF�ÿѭD�OrQ�FӝW�VҳF�Nê�iL�OӵF�+LWUDS�+3�&KHODWLQJ���P/��
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SKkQ�ÿRҥQ�FKӭD�SURWHLQ�VDX�WLQK�VҥFK�ÿѭӧF�WKX�ӣ�GXQJ�GӏFK�ÿӋP�&�����P0�3%6��S+�
����� ���7ULWRQ�;������ ��0� XUH�� ����P0� LPLGD]ROH��� 7LӃQ� KjQK� ÿLӋQ� GL� NLӇP� WUD�
SKkQ�ÿRҥQ�SURWHLQ�TXD�FӝW�WUrQ�JHO�SRO\DFU\ODPLGH��������.ӃW�TXҧ�FKR�WKҩ\��6802�
IODJHOOLQ�WiL�Wә�KӧS�WKX�ÿѭӧF�FKӫ�\ӃX�ӣ�SKkQ�ÿRҥQ�(���Ĉӝ�VҥFK�SURWHLQ�WiL�Wә�KӧS�ÿѭӧF�
SKkQ�WtFK�EҵQJ�SKҫQ�PӅP�,PDJH�/DE��%LR�5DG��FKR�NӃW�TXҧ������+jP�OѭӧQJ�SURWHLQ�
VLQK�WәQJ�KӧS�ÿҥW�����J�/�P{L�WUѭӡQJ��

����������N'D� 0��76���6����3���6���3��������������N'D����76��0��6���)�:��(��(���(���(�

������������$�����������������������������������������������������������������%��

+uQK����7KX�QKұQ�Yj�WLQK�VҥFK�6802���IODJHOOLQ�WiL�Wә�KӧS��
$��.͇W�TX̫�NL͋P�WUD�WtQK�WDQ�FͯD�6802���IODJHOOLQ�WiL�W͝�KͫS��%��N͇W�TX̫�WLQK�V̩FK�
6802���IODJHOOLQ�E̹QJ�V̷F�Nê�iL�O͹F��76��SURWHLQ�W͝QJ�V͙��0��PDUNHU��6���SURWHLQ�
SKD�WDQ�VDX�VLrX�kP��3���SURWHLQ�SKD�WͯD�VDX�VLrX�kP��6���SURWHLQ�SKD�WDQ�FͯD�3��
WURQJ�ÿ͏P�$�E͝�VXQJ�XUH�ÿ͇Q�Q͛QJ�ÿ͡���0��3���SKD�WͯD�3��WURQJ�ÿ͏P�$�E͝�VXQJ�XUH�
ÿ͇Q�Q͛QJ�ÿ͡���0��)��GXQJ�G͓FK�TXD�F͡W��:��GXQJ�G͓FK�U͵D�F͡W��(��(���FiF�SKkQ�

ÿR̩Q�SURWHLQ�WKX�ÿ˱ͫF�ͧ�Q͛QJ�ÿ͡�����P0�LPLGD]ROH��

ĈӇ� ÿҧP� EҧR� WUuQK� Wӵ� D[LW� DPLQ� 6802�IODJHOOLQ� ÿѭӧF� WәQJ� KӧS� WKHR� ÿ~QJ�
NKXQJ�ÿӑF�Pӣ��WUuQK�Wӵ�ÿRҥQ�QJҳQ����������D[LW�DPLQ��ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�
SKiS�/&�06��WKӵF�KLӋQ�WKHR�P{�Wҧ�FӫD�3URWHRPLFV�,QWHUQDWLRQDO��3KLrQ�JLҧL�NӃW�TXҧ�
JLҧL�WUuQK�Wӵ�ÿm�WKX�QKұQ�ÿѭӧF�FiF�ÿRҥQ�QJҳQ���������D[LW�DPLQ�JLӕQJ�YӟL�WUuQK�Wӵ�D[LW�
DPLQ�FӫD�IODJHOOLQ�WKLӃW�NӃ�KuQK����1Kѭ�Yұ\�JHQ�IOL&�FҧL�ELӃQ�Pm�KyD�SURWHLQ�IODJHOOLQ�
ÿm�ÿѭӧF�ELӇX�KLӋQ�WKjQK�F{QJ�WURQJ�WӃ�EjR�(��FROL�5RVHWWD����

:3B���������������0DVV�����������6FRUH���������0DWFKHV����������6HTXHQFHV��������HP3$,������

UHI_:3B�����������_�IODJHOOLQ�Q ��7D[B,G ����>(VFKHULFKLD�FROL@�

&KHFN�WR�LQFOXGH�WKLV�KLW�LQ�HUURU�WROHUDQW�VHDUFK�RU�DUFKLYH�UHSRUW�

4XHU\ 2EVHUYHG 0U�H[SW� 0U�FDOF� 'HOWD 0LVV 6FRUH ([SHFW 5DQN 3HSWLGH
� �������� ��������� ��������� ������ �� ��� ���� �� .�*/74$65�1�
�� �������� ��������� ��������� ������ �� ��� ������ �� .�''$$*4$,$15�)
�� �������� ��������� ��������� ������ � �� �� � 5�/66*/5,16$.�'�
�� �������� ��������� ��������� ������ � ���� ����� � .�6466/66$,(5�/�

+uQK����3KLrQ�JLҧL�NӃW�TXҧ�JLҧL�WUuQK�Wӵ�D[LW�DPLQ�FӫD�6802�IODJHOOLQ��
EҵQJ�SKѭѫQJ�SKiS�/&�06��
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)ODJHOOLQ� FӫD�6DOPRQHOOD� VSS�� ÿѭӧF� [HP� Oj�PӝW� Wi� GѭӧF� WLӅP� QăQJ�QKӡ� NKҧ�
QăQJ�NtFK�WKtFK�VLQK�ÿiS�ӭQJ�PLӉQ�GӏFK�GӏFK�WKӇ�Yj�PLӉQ�GӏFK�TXD�WUXQJ�JLDQ�WӃ�EjR�
WK{QJ�TXD�NKҧ�QăQJ�KRҥW�KRi�PLӉQ�GӏFK�EҭP�VLQK��EiP�YjR�WKө�WKӇ�7/5����*ҫQ�ÿk\�
PӝW�Vӕ�F{QJ�Eӕ�FKR�WKҩ\�FKӃ�SKҭP�VLQK�KӑF�YӟL�WKjQK�SKҫQ�FKtQK�Oj�IODJHOOLQ�Fy�NKҧ�
QăQJ�EҧR�YӋ�ÿӝQJ�YұW�WKt�QJKLӋP�NKL�FKLӃX�[ҥ�WRjQ�WKkQ�>����@��&iF�QJKLrQ�FӭX�FKӍ�UD�
YLӋF�FҳW�Eӓ�Y�QJ�ELӃQ�ÿәL�'���'��OjP�JLҧP�WtQK�NKiQJ�QJX\rQ�Yj�WăQJ�NKҧ�QăQJ�EҧR�
YӋ�SKyQJ�[ҥ�FӫD�FӫD�IODJHOOLQ��7UuQK�Wӵ�EҧR�WKӫ�'���'��FӫD�IODJHOOLQ�Oj�\ӃX�Wӕ�TXDQ�
WUӑQJ�Jk\�ÿiS�ӭQJ�PLӉQ�GӏFK�WK{QJ�TXD�7/5��>�����@���

*HQ�IOL&�ÿm�ÿѭӧF�WKLӃW�NӃ�ӣ�GҥQJ�ÿѫQ�Oҿ�WURQJ�YHFWRU�S(7���D�KRһF�GXQJ�KӧS�
YӟL� WKLRUHGR[LQ� WURQJ� YHFWRU� S(7���E���� Yj� ELӇX� KLӋQ� WURQJ� WӃ� EjR� WURQJ� (�� FROL
%/���>������@��Ӣ�TX\�P{�EuQK�WDP�JLiF�KLӋX�VXҩW�VLQK�WәQJ�KӧS�IODJHOOLQ�ÿҥW�����J�/�
P{L�WUѭӡQJ��NKL�WӕL�ѭX�FiF�ÿLӅX�NLӋQ�ELӇX�KLӋQ�Yj�ELӇX�KLӋQ�WURQJ�KӋ�WKӕQJ�OrQ�PHQ�
KjP�OѭӧQJ�SURWHLQ�WiL�Wә�KӧS�ÿҥW�����J�/�>��@��7URQJ�QJKLrQ�FӭX�Qj\�WUuQK�Wӵ�JHQ�IOL&
Fy�QJXӗQ�JӕF�Wӯ�YL�NKXҭQ�6��'XEOLQ�ÿѭӧF�FҧL�ELӃQ��ORҥL�Eӓ�WUuQK�Wӵ�Pm�KyD�Y�QJ�'���
'��NtFK�WKѭӟF�����ES�ELӇX�KLӋQ�GѭӟL�GҥQJ�GXQJ�KӧS�YӟL�SURWHLQ�6802�WURQJ�WӃ�EjR�
(��FROL�5RVHWWD����3URWHLQ�6802�ÿѭӧF�ELӃW�ÿӃQ�YӟL�YDL�WUz�ÿLӅX�KzD�FҩX�WU~F�Yj�FKӭF�
QăQJ�SURWHLQ�ÿtFK�FӫD�WӃ�EjR�(XNDU\RWH��KRҥW�ÿӝQJ�JLӕQJ�FKDSHURQ�QJăQ�FKһQ�Vӵ�NӃW�
Wө�FӫD�SURWHLQ�WUXQJ�JLDQ��JL~S�KuQK�WKjQK�FҩX�KuQK�FKtQK�[iF��QKӡ�ÿy�FҧL�WKLӋQ�WtQK�
WDQ�FӫD�SURWHLQ�>��@��6802�ÿm�ÿѭӧF�FKӭQJ�PLQK�Fy�NKҧ�QăQJ�ELӇX�KLӋQ�KLӋX�TXҧ�
QKӳQJ�SURWHLQ�WKXӝF�QKyP�NKy�ELӇX�KLӋQ�ӣ�GҥQJ�ÿѫQ�QKѭ�PDWUL[�PHWDOORSURWHLQDVH�
����SURWHLQ�Yӓ�93��Yj�93��FӫD�YL�U~W�Jk\�EӋQK�FKkQ�WD\�PLӋQJ�>������@��+jP�OѭӧQJ�
SURWHLQ�WiL� Wә�KӧS�WKX�ÿѭӧF�ӣ�TX\�P{�EuQK�WDP�JLiF�ÿҥW�����J�/��0һF�G��SKҫQ�OӟQ�
IODJHOOLQ� ÿѭӧF�ELӇX�KLӋQ�ӣ�SKD�NK{QJ� WDQ� WX\� QKLrQ�YLӋF� WKLӃW� OұS�� WӕL�ѭX� FiF�ÿLӅX�
NLӋQ�ELӇX�KLӋQ�VӁ�JL~S�WăQJ�KLӋX�VXҩW�VLQK�WәQJ�KӧS�Yj�FҧL�WKLӋQ�WtQK�WDQ�SURWHLQ�WiL�Wә�
KӧS�� 6DX� NKL� ELӇX�KLӋQ� WKjQK� F{QJ�� IODJHOOLQ� VӁ�ÿѭӧF� FҳW� NKӓL�6802�Yj� ÿѭӧF� Vӱ�
GөQJ�OjP�GѭӧF�FKҩW�ÿӇ�EjR�FKӃ�FKӃ�SKҭP�Kӛ�WUӧ�ÿLӅX�WUӏ�QKLӉP�[ҥ�FҩS��

���.ӂ7�/8Ұ1�

Ĉm� ELӇX� KLӋQ� WKjQK� F{QJ� JHQ� IOL&� FҧL� ELӃQ� GѭӟL� GҥQJ� GXQJ� KӧS� YӟL� SURWHLQ�
6802�WURQJ� WӃ�EjR�(��FROL�5RVHWWD����3URWHLQ�6802�IODJHOOLQ� WiL� Wә�KӧS�Fy� WUӑQJ�
OѭӧQJ�NKRҧQJ����N'D�Yj�ÿѭӧF�ELӇX�KLӋQ�YӟL�KjP�OѭӧQJ�����J�/��FKӫ�\ӃX�ӣ�GҥQJ�WKӇ�
Y�L��3URWHLQ�6802�IODJHOOLQ� WKX�QKұQ� Wӯ�SKD�NK{QJ� WDQ�EҵQJ�GXQJ�GӏFK�ÿӋP�FKӭD�
XUH���0��VDX�ÿy�ÿѭӧF�WLQK�VҥFK�EҵQJ�VҳF�Nê�iL�OӵF��ÿӝ�WLQK�VҥFK�ÿҥW������

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� )RUVWQHULþ�9���,YLþDN�.RFMDQ�.���3ODSHU�7���-HUDOD�5���%HQþLQD�0���7KH�UROH�RI�
WKH�&�WHUPLQDO�'2� GRPDLQ� RI� IODJHOOLQ� LQ� DFWLYDWLRQ� RI� 7ROO� OLNH� UHFHSWRU� ���
3/R6�3DWKRJ���������������H���������

�� 6RQJ� :��� -HRQ� <��� 1DPJXQJ� %��HW� DO��� $� FRQVHUYHG� 7/5�� ELQGLQJ� DQG�
DFWLYDWLRQ�KRW�VSRW�RQ�IODJHOOLQ��6FL��5HS������������������

�� 6LPRQ� 5��� 6DPXHO� &�� (��� $FWLYDWLRQ� RI� 1)�%�GHSHQGHQW� JHQH� H[SUHVVLRQ� E\�
6DOPRQHOOD�IODJHOOLQV�)OL&�DQG�)OM%��%LRFKHP�%LRSK\V��5HV��&RPPXQ���������
����������������
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�� +D\DVKL�)���6PLWK�.��'���2]LQVN\�$���+DZQ�7��5���<L�(��&���*RRGOHWW�'��5���
(QJ�-��.���$NLUD�6���8QGHUKLOO�'��0���$GHUHP�$���7KH�LQQDWH�LPPXQH�UHVSRQVH�
WR� EDFWHULDO� IODJHOOLQ� LV� PHGLDWHG� E\� 7ROO�OLNH� UHFHSWRU� ��� 1DWXUH�� ������
���������������������

�� -RQHV�5��0���6ORDQH�9��0���:X�+���/XR�/���.XPDU�$���.XPDU�0��9���*HZLUW]�
$��7���1HLVK�$��6���)ODJHOOLQ�DGPLQLVWUDWLRQ�SURWHFWV�JXW�PXFRVDO� WLVVXH�IURP�
LUUDGLDWLRQ�LQGXFHG�DSRSWRVLV�YLD�0.3���DFWLYLW\��*XW������������������������

�� 7KRPDV� 7DOODQW�� $PLWDEKD� 'HE�� 1LODGUL� .DU�� -RVHSK� /XSLFD�� 0LFKDHO� -� GH�
9HHU�DQG�-RVHSK�$�'L'RQDWR��)ODJHOOLQ�DFWLQJ�YLD�7/5��LV�WKH�PDMRU�DFWLYDWRU�
RI� NH\� VLJQDOLQJ� SDWKZD\V� OHDGLQJ� WR� 1)�ț%� DQG� SURLQIODPPDWRU\� JHQH�
SURJUDP� DFWLYDWLRQ� LQ� LQWHVWLQDO� HSLWKHOLDO� FHOOV�� %0&�0LFURELRORJ\�� ������
S�������

�� 6NRXQW]RX�,���0DUWLQ�0��'���:DQJ�%��=���<H�/���.RXWVRQDQRV�'���:HOGRQ�:���
6DOPRQHOOD�IODJHOOLQV�DUH�SRWHQW�DGMXYDQWV�IRU�LQWUDQDVDOO\�DGPLQLVWHUHG�ZKROH�
LQDFWLYDWHG�LQIOXHQ]D�YDFFLQH��9DFFLQH��������������������������

�� 9LMD\�.XPDU�0���$LWNHQ�-��'���6DQGHUV�&�� -���)ULDV�$���6ORDQH�9��0���;X�-���
1HLVK� $�� 6��� 5RMDV�0��� *HZLUW]� $�� 7��� )ODJHOOLQ� WUHDWPHQW� SURWHFWV� DJDLQVW�
FKHPLFDOV��EDFWHULD��YLUXVHV��DQG�UDGLDWLRQ��-��,PPXQRO����������������������
������

�� .ULYRNU\VHQNR� 9�� ,��� 7RVKNRY� ,�� $��� *OHLEHUPDQ� $�� 6��� .UDVQRY� 3���
6K\VK\QRYD� ,��� %HVSDORY� ,��� 0DLWUD� 5�� .��� 1DUL]KQHYD� 1�� 9��� 6LQJK� 9�� .���
:KLWQDOO�0��+��� 3XUPDO�$��$��� 6KDNKRY�$��1���*XGNRY�$��9��� )HLQVWHLQ�(���
7KH� 7ROO�OLNH� UHFHSWRU� �� DJRQLVW� HQWROLPRG� PLWLJDWHV� OHWKDO� DFXWH� UDGLDWLRQ�
V\QGURPH�LQ�QRQ�KXPDQ�SULPDWHV��3/R6�2QH��������������H���������

��� Ĉӛ� 7Kӏ�+X\ӅQ�� /r�4XǤQK�*LDQJ�� 6YHQ�2ORI� (LLIRUV�� 7UѭѫQJ�1DP�+ҧL�� /͹D�
FK͕Q�P{L� WU˱ͥQJ�QX{L�F̭\�QK̹P� WăQJ�V̫Q� O˱ͫQJ� IODJHOOLQ�IOL&� WiL� W͝�KͫS�FͯD�
6DOPRQHOOD�HQWHULFD�VHURYDU�7\SKLPXULXP� Wͳ�(VFKHULFKLD�FROL��7ҥS�FKt�&{QJ�
QJKӋ�VLQK�KӑF���������������������

��� 7UҫQ�7Kӏ�%ҧR�&KkX��1JX\ӉQ�9LӋW�$QK��7UҫQ�9ăQ�+LӃX��7̩R�GzQJ��EL͋X�KL͏Q�Yj�
WLQK�V̩FK�SURWHLQ�WiL�W͝�KͫS�)OL&�FͯD�6DOPRQHOOD�HQWHULWLGLV��7ҥS�FKt�3KiW�WULӇQ�
.KRD�KӑF�Yj�&{QJ�QJKӋ���������������������

��� +D\DVKL�)���6PLWK�.��'���2]LQVN\�$���+DZQ�7��5���<L�(��&���*RRGOHWW�'��5���(QJ�
-��.���$NLUD�6���8QGHUKLOO�'��0���$GHUHP�$���7KH� LQQDWH� LPPXQH�UHVSRQVH� WR�
EDFWHULDO� IODJHOOLQ� LV� PHGLDWHG� E\� 7ROO�OLNH� UHFHSWRU� ��� 1DWXUH��������
���������������������

��� 7UѭѫQJ�1DP�+ҧL��6DOPRQHOOD��.tW�FḴQ�ÿRiQ�Yj�YDF[LQ�WUrQ�F˯�Vͧ�SURWHLQ�WiL�
W͝�KͫS��1Kj�[XҩW�EҧQ�.KRD�KӑF�Wӵ�QKLrQ�Yj�&{QJ�QJKӋ��+j�1ӝL��������WU����������

��� %LV�5��/���6WDXIIHU�7��0���6LQJK�6��0���/DYRLH�7��%���0DOOHOD�.��0���+LJK�\LHOG�
VROXEOH� EDFWHULDO� H[SUHVVLRQ� DQG� VWUHDPOLQHG� SXULILFDWLRQ� RI� UHFRPELQDQW�
KXPDQ�LQWHUIHURQ�Į��D��3URWHLQ�([SU��3XULI��������������������
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��� 0DODNKRY�0��3���0DWWHUQ�0��5���0DODNKRYD�2��$���'ULQNHU�0���:HHNV�6��'���
%XWW�7��5���6802�IXVLRQV�DQG�6802�VSHFLILF�SURWHDVH�IRU�HIILFLHQW�H[SUHVVLRQ�
DQG�SXULILFDWLRQ�RI�SURWHLQV��-��6WUXFW��)XQFW��*HQRPLFV����������������������

��� /HH�&��'���<DQ�<��3���/LDQJ��6��0���3URGXFWLRQ�RI�)0'9�YLUXV�OLNH�SDUWLFOHV�
E\� D� 6802� IXVLRQ� SURWHLQ� DSSURDFK� LQ�(VFKHULFKLD� FROL��-�� -� %LRPHG� 6FL��
����������������

6800$5<�

(;35(66,21�2)�02',),('�IOL&�*(1(�)520�6DOPRQHOOD�'XEOLQ
$1'�385,),&$7,21�2)�5(&20%,1$17�)/$*(//,1�

)ODJHOOLQ�LV�D�SRWHQW�WULJJHU�RI�LQQDWH�LPPXQH�UHVSRQVHV�WKDW�HQKDQFH�DGDSWLYH�
LPPXQH� UHVSRQVHV�� )ODJHOOLQ� KDV� LQWULQVLF� DGMXYDQW� DFWLYLW\�PHGLDWHG� WKURXJK� WROO�
OLNH� UHFHSWRU� �7/5� ��� DQG� LV� DQ� DWWUDFWLYH� FDQGLGDWH� IRU� KLJKO\� HIIHFWLYH� YDFFLQH�
DGMXYDQW�� 7KH� 1�WHUPLQDO� '��'�� GRPDLQ� RI� IODJHOOLQ� LV� UHTXLUHG� IRU� 7/5��
UHFRJQLWLRQ��,Q�WKH�SUHVHQW�VWXG\��IOL&�JHQH�IURP�6� 'XEOLQ�H[SUHVVHG�LQ�(��FROL�%/���
LQ� WKH� IXVLRQ� IRUP� ZLWK� 6802� SURWHLQ�� 7KH� ��� N'D� IXVLRQ� SURWHLQ� RI� 6802�
IODJHOOLQ�ZDV�V\QWKHVLVHG�LQ�LQVROXEOH�LQFOXVLRQ�ERG\��7KH�RYHUDOO�\LHOG�RI�H[SUHVVHG�
6802���IODJHOOLQ�ZDV�����J�/��7KH�UHFRPELQDQW�SURWHLQ�VROXELOL]HG�LQ���0�XUHD�WKHQ�
ZDV� SXULILHG� E\� XVLQJ�1L�17$� FROXPQ� FKURPDWRJUDSK\�ZLWK� SXULW\� DERXW� �������
)ODJHOOLQ� ZLOO� EH� FOHDYHG� IURP� IXVLRQ� SURWHLQ� DQG� XVHG� WR� GHYHORS� DV� D� UDGLDWLRQ�
FRXQWHUPHDVXUH��

.H\ZRUGV�� (�� FROL 5RVHWWD� ��� IODJHOOLQ�� UDGLDWLRQ� FRXQWHUPHDVXUH�� IXVLRQ�
SURWHLQ��(��FROL�5RVHWWD����IODJHOOLQ��ÿL͉X�WU͓�QKL͍P�[̩�F̭S��SURWHLQ�GXQJ�KͫS�

1K̵Q�EjL�QJj\����WKiQJ����QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����9L͏Q�<�VLQK�QKL͏W�ÿͣL��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�
����7U˱ͥQJ�Ĉ̩L�K͕F�NKRD�K͕F�7͹�QKLrQ��Ĉ̩L�K͕F�4X͙F�JLD�+j�1͡L�
����+͕F�YL͏Q�1{QJ�QJKL͏S�9L͏W�1DP�
����9L͏Q�&{QJ�QJK͏�VLQK�K͕F��9L͏Q�+jQ�OkP�.KRD�K͕F�Yj�&{QJ�QJK͏�9L͏W�1DP�

/LrQ�K͏��9}�9L͇W�&˱ͥQJ�
9LӋQ�<�VLQK�1KLӋW�ÿӟL��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�
6ӕ����1JX\ӉQ�9ăQ�+X\rQ��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL�
ĈLӋQ�WKRҥL��������������(PDLO��FXRQJYUWF#JPDLO�FRP�� �


