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%.�SRO\RPDYLUXV�ÿѭӧF�EiR�FiR�OҫQ�ÿҫX� WLrQ�YjR�QăP������ӣ�PӝW�EӋQK�QKkQ�
JKpS�WKұQ�Eӏ�UӕL� ORҥQ�FKӭF�QăQJ� WKұQ�JKpS�YӟL� WҳF�QJKӁQ�QLӋX�TXҧQ�VDX�JKpS�WKұQ��
ÿѭӧF�ÿһW�WrQ�Oj�YLUXV�%.��%.9��WKHR�WrQ�YLӃW�WҳW�FӫD�EӋQK�QKkQ�Qj\�>�@��%.9�ÿѭӧF�
JKL�QKұQ�Fy�Wӹ�OӋ�KX\ӃW�WKDQK�FDR�ӣ�QJѭӡL�NKӓH�PҥQK��NKiQJ�WKӇ�FKӕQJ�OҥL�%.9�Fy�
WKӇ�ÿѭӧF�SKiW�KLӋQ�ӣ�KѫQ�����WUҿ�HP�WUѭӟF����WXәL��FKR�WKҩ\�WuQK�WUҥQJ�QKLӉP�%.9�
QJX\rQ�SKiW�NK{QJ�WULӋX�FKӭQJ�[ҧ\�UD�WURQJ�WKӡL�WKѫ�ҩX��NKL�FiF�NKiQJ�WKӇ�WUX\ӅQ�Wӯ�
Pҽ�VX\�\ӃX�>�@��6DX�NKL�QKLӉP�WU�QJ�QJX\rQ�SKiW��%.9�YүQ�WӗQ�WҥL�WLӅP�ҭQ�WURQJ�WӃ�
EjR�ELӇX�P{�WKұQ��QӃX�YұW�FKӫ�Eӏ�ӭF�FKӃ�PLӉQ�GӏFK��%.9�Fy�WKӇ�ÿѭӧF�NtFK�KRҥW�WUӣ�OҥL�
Yj�Jk\�EӋQK��YLrP�EjQJ�TXDQJ�[XҩW�KX\ӃW��KҽS�QLӋX�TXҧQ������WKұP�FKt�GүQ�ÿӃQ�EӋQK�
WKұQ�GR�YLUXV�%.��%.�YLUXV�DVVRFLDWHG�QHSKURSDWK\��%.91��>����@��%.91�Oj�PӝW�
WURQJ�QKӳQJ�QJX\rQ�QKkQ�FKtQK�Jk\�UӕL�ORҥQ�FKӭF�QăQJ�PҧQK�JKpS�Yj�WKҧL�JKpS�>�@���

%.�SRO\RPDYLUXV�WKXӝF�Kӑ�3RO\RPDYLULGDH��Oj�PӝW�ORҥL�YLUXV�'1$�NK{QJ�Fy�
Yӓ�QJRjL��ÿѭӡQJ�NtQK�������QP��+Ӌ�JHQ�Oj�'1$�VӧL�NpS�NtFK�WKѭӟF�NKRҧQJ�����NE�
ÿѭӧF�EDR�TXDQK�EӣL�FiF�KLVWRQ�Fy�QJXӗQ�JӕF� WӃ�EjR�FKӫ�>�@��ÿѭӧF�SKkQ�FKLD� WKHR�
FKӭF�QăQJ�WKjQK�ED�Y�QJ��9�QJ�NLӇP�VRiW�NK{QJ�Pm�KyD��QRQ�FRGLQJ�FRQWURO�UHJLRQ�
��1&&5��TX\�ÿӏQK�Vӵ�ELӇX�KLӋQ�FӫD�FiF�JHQ�Y�QJ�NLӇP�VRiW�VӟP�Yj�PXӝQ�FӫD�YLUXV�
F�QJ�YӟL�Vӵ�ELӋW�KyD�Yj�KRҥW�KyD�FӫD�WӃ�EjR�FKӫ��9�QJ�Pm�KyD�VӟP��WKH�HDUO\�YLUDO�
JHQH�UHJLRQ���(9*5��Pm�KyD�FiF�SURWHLQ�ÿLӅX�KzD�VӟP�Oj�NKiQJ�QJX\rQ�7�OӟQ�Yj�W�
QKӓ��JL~S� FKX\ӇQ� WӃ�EjR� FKӫ� VDQJ�SKD�6�ÿӇ� Vӱ�GөQJ�'1$�SRO\PHUDVH�FӫD� WӃ�EjR�
JL~S�VDR�FKpS�YLUXV��9�QJ�JHQ�PXӝQ��WKH�ODWH�YLUDO�JHQH�UHJLRQ���/9*5��Pm�KyD�FiF�
SURWHLQ�FDSVLG�93���93��Yj�93���&iF�Y�QJ�Pm�KyD�PXӝQ�FKӍ�ÿѭӧF�ELӇX�KLӋQ�VDX�NKL�
YLUXV�EҳW�ÿҫX�VDR�FKpS�'1$��Yu�FK~QJ�Pm�KyD�FiF�SURWHLQ�FҩX�WU~F�WKDP�JLD�YjR�TXi�
WUuQK� ÿyQJ�JyL� YLUXV� FǊQJ� QKѭ� DJQRSURWHLQ� >�@��$JQRSURWHLQ�QJăQ�FKһQ�KRҥW� ÿӝQJ�
FӫD�NKiQJ�QJX\rQ�7�Yj�SURWHLQ�93���FDQ�WKLӋS�YjR�TXi�WUuQK�VӱD�FKӳD�'1$�Yj�ÿLӅX�
KzD�FKX�NǤ�WӃ�EjR��Kӛ�WUӧ�TXi�WUuQK�OҳS�UiS�FDSVLG�FӫD�YLUXV�93��WѭѫQJ�WiF�YӟL�FiF�
WKө�WKӇ�WӃ�EjR�Yj�WK~F�ÿҭ\�Vӵ�[kP�QKұS�FӫD�YLUXV�>�����@��7URQJ�ÿy��Y�QJ�JHQ�Pm�KyD�
SURWHLQ�93��Fy�Vӵ�NK{QJ�ÿӗQJ�QKҩW�YӅ�PһW�GL�WUX\ӅQ��Oj�Fѫ�Vӣ�FӫD���NLӇX�JHQ�FKtQK�
FӫD�%.9�Oj�,��,,��,,,��,9�Yj�FiF�VXEW\SH�>��@���

+LӋQ�QD\�ӣ�QѭӟF�WD��FiF�QJKLrQ�FӭX�YӅ�TX\�WUuQK�SKkQ�OұS�KӋ�JHQ�%.9�Wӯ�FiF�
QJXӗQ�PүX�EӋQK�SKҭP�NKiF�QKDX�ӣ�EӋQK�QKkQ�JKpS�WKұQ�FzQ�KҥQ�FKӃ��ÿLӅX�Qj\�GүQ�
ÿӃQ�ÿzL�KӓL�WKӡL�JLDQ�Yj�FKL�SKt�ÿӇ�QJKLrQ�FӭX�Vӕ�OѭӧQJ�OӟQ�FiF�KӋ�JHQ�%.9��'R�ÿy��
FK~QJ� W{L� WLӃQ�KjQK�F{QJ� WUuQK� Qj\� YӟL�PөF� WLrX� QJKLrQ� FӭX� WӕL�ѭX� KyD� TX\� WUuQK�
SKkQ� OұS� WRjQ� Eӝ� KӋ� JHQ�%.9� Wӯ�PүX�KX\ӃW� WѭѫQJ�� QѭӟF� WLӇX� FӫD� EӋQK�QKkQ� VDX�
JKpS�WKұQ��
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���� 9ұW�OLӋX

0үX�EӋQK�SKҭP�EDR�JӗP�KX\ӃW� WѭѫQJ�����PүX��Pm�Nê�KLӋX�%.B3��Yj�QѭӟF�
WLӇX� ����PүX��Pm�Nê�KLӋX�%.B8��ÿѭӧF� WKX� WKұS� Wӯ� FiF� EӋQK�QKkQ�ÿѭӧF�JLiP� ViW��
WKHR�G}L�ÿLӅX�WUӏ�VDX�JKpS�WKұQ�WҥL�%ӋQK�YLӋQ�4XkQ�\������QăP�������������+yD�FKҩW�
ÿѭӧF�Vӱ�GөQJ�WURQJ�QJKLrQ�FӭX�JӗP�Fy�4XDQWL7HFW�3UREH�3&5�0DVWHU�0L[��4LDJHQ��
ĈӭF��� 3KXVLRQ� +LJK�)LGHOLW\� 3&5� PDVWHU� PL[� �7KHUPR� )LVKHU� 6FLHQWLILF�� 0ӻ���
SULPHUV�� SUREH� �,'7�� 0ӻ��� NtW� WiFK� FKLӃW� '1$� WәQJ� Vӕ� *HQH-(7� :KROH� %ORRG�
*HQRPLF�'1$�3XULILFDWLRQ�0LQL�.LW��FiF�NLW�WLQK�VҥFK�*HQH-(7�*HO�([WUDFWLRQ�NLW��
*HQH-(7�3&5�([WUDFWLRQ�NLW��7KHUPR�)LVKHU�6FLHQWLILF��0ӻ���WKXӕF�QKXӝP�HWKLGLXP�
EURPXD�

�����7iFK�FKLӃW�Yj�ÿӏQK�OѭӧQJ�QӗQJ�ÿӝ�%.9�'1$�

0үX� KX\ӃW� WѭѫQJ�� QѭӟF� WLӇX� WKӇ� WtFK� �����O� �PүX�PiX� FKӕQJ� ÿ{QJ�YӟL� ӕQJ�
.��('7$��O\�WkP������YzQJ�SK~W�WURQJ����SK~W��WKX�KX\ӃW�WѭѫQJ�Yj�PүX�QѭӟF�WLӇX�
O\�WkP�������YzQJ��SK~W� WURQJ����SK~W�� WKX�FһQ��ÿѭӧF�Vӱ�GөQJ�ÿӇ� WiFK�FKLӃW�'1$�
WәQJ�Vӕ�WKHR�TX\�WUuQK�Eӝ�*HQH-(7�:KROH�%ORRG�*HQRPLF�'1$�3XULILFDWLRQ�0LQL�
.LW��7ҧL�OѭӧQJ�%.9�'1$�WURQJ�FiF�PүX�EӋQK�SKҭP�ÿѭӧF�[iF�ÿӏQK�WKHR�TX\�WUuQK�
UHDO�WLPH�3&5�%.9�'1$�WUrQ�EӋQK�QKkQ�JKpS�WKұQ�FӫD�+ӑF�YLӋQ�4XkQ�\�Vӱ�GөQJ�
Y�QJ�JHQ�ÿtFK�93��ÿѭӧF�WyP�WҳW�QKѭ�VDX��7KjQK�SKҫQ�SKҧQ�ӭQJ�JӗP��;�4XDQWL7HFW�
3UREH�3&5�0DVWHU�0L[������ȝ0�PӗL�[X{L��PӗL�QJѭӧF�PӛL�ORҥL�������ȝ0�SUREH����ȝO�
'1$�NKX{Q��YӟL�FKX�WUuQK�QKLӋW����R&����SK~W�����R&�����SK~W���WLӃS�WKHR�Oj����FKX�
NǤ� ���R&�� ���JLk\�� ��R&�� ���SK~W��ÿѭӧF� WKӵF�KLӋQ� WUrQ�Pi\� UHDO�WLPH�3&5�5RWRU�
*HQH�4��4LDJHQ��ĈӭF��>��@��

�����7ӕL�ѭX�SKҧQ�ӭQJ�3&5�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�FӫD�%.9��

&һS�PӗL�Z%.BD�)�5��Vӱ�GөQJ�ÿӇ�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�%.9�ÿѭӧF�WKLӃW�
NӃ� GӵD� WUrQ� WUuQK� Wӵ� WKDP� FKLӃX� %.9� FKӫQJ� 'XQORS� Pm� Vӕ� 9��������� NӃW� TXҧ�
NKXӃFK� ÿҥL� ÿѭӧF� VR� ViQK� YӟL� Eӝ� PӗL� WKDP� FKLӃX� %N)X%$�,)�,5�� WKHR� WiF� JLҧ�
+LURVKL�,��Yj�FӝQJ�Vӵ�>��@��EҧQJ������

+Ӌ�JHQ�FӫD�%.9�Wӯ�'1$�WәQJ�Vӕ� WiFK�FKLӃW� Wӯ�PүX�KX\ӃW� WѭѫQJ��QѭӟF� WLӇX�
EӋQK�QKkQ�VDX�JKpS�WKұQ�ÿѭӧF�NKXӃFK�ÿҥL�EҵQJ�SKҧQ�ӭQJ�ORQJ�UDQJH�3&5�TXD�TXi�
WUuQK�WӕL�ѭX�KyD�YӟL�FiF�WKjQK�SKҫQ���;�3KXVLRQ�+LJK�)LGHOLW\�0DVWHU�0L[������ȝ0�
PӗL�[X{L��PӗL�QJѭӧF�PӛL�ORҥL������ȝO�'1$�NKX{Q�Yj�Eә�VXQJ�QѭӟF�NKӱ�LRQ�YӯD�ÿӫ�
WKӇ�WtFK����ȝO��4Xi�WUuQK�NKXӃFK�ÿҥL�ÿѭӧF�WKӵF�KLӋQ�WUrQ�Pi\�3&5�0DVWHUF\FOHU�SUR6�
�(SSHQGRUI��ĈӭF��YӟL�KDL� FKX� WUuQK�QKLӋW�� YӟL�PөF�ÿtFK� WӕL�ѭX�KyD�FKX� WUuQK�SKҧQ�
ӭQJ��&KX�WUuQK�QKLӋW����%LӃQ�WtQK����&����SK~W��WLӃS�WKHR�Oj����FKX�NǤ�����&�����JLk\��
���&�����JLk\�����&����SK~W���VDX�ÿy�KRjQ�WKjQK�NpR�GjL�FKXӛL�ӣ����&�WURQJ����SK~W�
>��@� �&KX� WUuQK�QKLӋW� WKDP�FKLӃX���&KX� WUuQK�QKLӋW����%LӃQ� WtQK����&����JLk\�� WLӃS�
WKHR�Oj�������FKX�NǤ�����&�����JLk\�����&�����JLk\�����&����SK~W���VDX�ÿy�KRjQ�WKjQK�
NpR�GjL�FKXӛL�ӣ����&�WURQJ�����SK~W��6ҧQ�SKҭP�3&5�ÿѭӧF�ÿLӋQ�GL�NLӇP�WUD�WUrQ�JHO�
DJDURVH� ����� WURQJ� ÿӋP� 7%(� ���;�� ÿLӅX� NLӋQ� ���9���� SK~W�� QKXӝP� HWKLGLXP�
EURPXD��FKөS�ҧQK�Yj�OѭX�NӃW�TXҧ�WUrQ�Pi\�893�(SSHQGRUI���
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%ҧQJ����&iF�PӗL�Vӱ�GөQJ�WURQJ�QJKLrQ�FӭX�
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�9͓�WUt�WUuQK�W�1XFOHRWLGH�WKHR�K͏�JHQ�%.9�FKͯQJ�'XQORS��Pm�V͙��9��������

�����.LӇP�WUD�VҧQ�SKҭP�3&5�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�%.9��

6ҧQ�SKҭP�3&5�ÿ~QJ�NtFK�WKѭӟF�NKRҧQJ�����NE�ÿѭӧF�WLQK�VҥFK��NLӇP�WUD�EҵQJ�
HQ]\P� JLӟL� KҥQ�;ED,� Yj� (FR5,�� JLҧL� WUuQK� Wӵ� 6DQJHU� YӟL� FiF� PӗL� Vӱ� GөQJ� WURQJ�
QJKLrQ�FӭX��EҧQJ�����.ӃW�TXҧ�JLҧL�WUuQK�Wӵ�ÿѭӧF�VR�ViQK�YӟL�FiF�WUuQK�Wӵ�WKDP�FKLӃX�
FӫD�%.9�WUrQ�*HQEDQN�EҵQJ�SKҫQ�PӅP�%/$67��1&%,����

���.ӂ7�48Ҧ�1*+,Ç1�&Ӭ8��

�����7iFK�FKLӃW�Yj�ÿӏQK�OѭӧQJ�QӗQJ�ÿӝ�%.9�'1$�WURQJ�KX\ӃW�WѭѫQJ��QѭӟF�WLӇX�

%.9�'1$�FӫD����PүX�EӋQK�SKҭP�VDX�NKL� WiFK�FKLӃW�ÿѭӧF�ÿӏQK�OѭӧQJ�QӗQJ�
ÿӝ�WKHR�TX\�WUuQK�UHDO�WLPH�3&5�%.9�'1$�Vӱ�GөQJ�Y�QJ�JHQ�ÿtFK�93��Fy�NӃW�TXҧ�
ӣ�PүX�KX\ӃW�WѭѫQJ�YӟL�JLi�WUӏ�WUXQJ�EuQK�����(�������������FRS\�PO���WURQJ�NKL�ÿy�
PүX�QѭӟF�WLӇX�QӗQJ�ÿӝ�FDR�KѫQ��ÿҥW�WUXQJ�EuQK�Oj�����(��������������FRS\�PO��

�����7ӕL�ѭX�SKҧQ�ӭQJ�3&5�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�%.9�

3KҧQ�ӭQJ�3&5�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�%.9�Wӯ�PүX�KX\ӃW�WѭѫQJ��QѭӟF�WLӇX�
ÿѭӧF�WӕL�ѭX�YӟL�KDL�Eӝ�PӗL�Oj�Z%NBD�)�5��Yj�%N)X%$�,)�,5���.ӃW�TXҧ�KuQK���FKR�
WKҩ\��YӟL�FKX� WUuQK�QKLӋW����[XҩW�KLӋQ�VҧQ�SKҭP�NKXӃFK�ÿҥL�ÿ~QJ�NtFK� WKѭӟF�PRQJ�
PXӕQ� Wӯ� '1$� PүX� QѭӟF� WLӇX� YӟL� Fҧ� KDL� Eӝ� PӗL�� WURQJ� ÿy� YӟL� PӗL� WKDP� FKLӃX�
%N)X%$�)�5��FKR�VҧQ�SKҭP�EăQJ�U}�KѫQ��GR�WKӵF�KLӋQ�YӟL�Vӕ�FKX�NǤ�QKLӅX�KѫQ���
��� FKX� NǤ��� FzQ� ���PүX� KX\ӃW� WѭѫQJ� �QӗQJ� ÿӝ� ����� ���FRS\�PO��� FKӍ� Fy� ���PүX�
KX\ӃW� WѭѫQJ� NKXӃFK� ÿҥL� WKjQK� F{QJ� KӋ� JHQ� YӟL�PӗL� WKDP�FKLӃX� �QӗQJ� ÿӝ� NKRҧQJ�
���FRS\�PO���6ӣ�Gƭ�Fy�NӃW�TXҧ�QKѭ�Yұ\�Yu�FKX�WUuQK�QKLӋW���ÿѭӧF�WKLӃW�NӃ�WӕL�ѭX�FKR�
Eӝ�PӗL�WKDP�FKLӃX�%N)X%$�)�5���

Ӣ�FKX�WUuQK�QKLӋW����FKӍ�Fy�Eӝ�PӗL�WKLӃW�NӃ�Z%NBD�)�5��FKR�VҧQ�SKҭP�NKXӃFK�
ÿҥL�ÿ~QJ�WtQK�WRiQ�Oê�WKX\ӃW��NӃW�TXҧ�NKXӃFK�ÿҥL�ÿѭӧF����PүX�QѭӟF�WLӇX�OrQ�EăQJ�U}�
�WѭѫQJ�ÿѭѫQJ�VҧQ�SKҭP�NKXӃFK�ÿҥL�Vӱ�GөQJ�FKX�WUuQK�QKLӋW���YӟL�Eӝ�PӗL�WKDP�FKLӃX�
%N)X%$�)�5���Yj����PүX�KX\ӃW�WѭѫQJ�OrQ�EăQJ�Pӡ��WX\�QKLrQ�[XҩW�KLӋQ�QKLӅX�EăQJ�
SKө��.ӃW�TXҧ�VR�ViQK�FKR�WKҩ\�YӟL�PӗL�QJKLrQ�FӭX�Z%NBD�)�5��ӣ�Fҧ�KDL�FKX�WUuQK�
QKLӋW���Yj����PүX�QӗQJ�ÿӝ� WUXQJ�EuQK��NKRҧQJ����� FRS\�PO��ÿӅX�NKXӃFK�ÿҥL� WKjQK�
F{QJ�KӋ�JHQ�%.9��WURQJ�NKL�ÿy�PӗL�WKDP�FKLӃX�%N)X%$�)�5��FKӍ�NKXӃFK�ÿҥL�WKjQK�
F{QJ�YӟL�FKX�WUuQK�QKLӋW�����
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%ҧQJ����7KjQK�SKҫQ�SKҧQ�ӭQJ�ORQJ�UDQJH�3&5�

677� 7KjQK�SKҫQ� 1ӗQJ�ÿӝ�FXӕL� 7KӇ�WtFK��ȝO�

�� �;�3KXVLRQ�+)�0DVWHU�0L[ �;� ���

��
Z%.BD�)�5���

%.)X%$�,)�,5��
����ȝ0� ��

�� +�2� �� ��

�� '1$� � ����

��������������������������������7әQJ� ���

+uQK����.ӃW�TXҧ�3&5�YӟL�Eӝ�PӗL�WKLӃW�NӃ�Z%NBD�)�5��Yj�PӗL�WKDP�NKҧR�
%N)X%$�)�5��

0��7KDQJ�FKXҭQ�'1$��NE��
������&KX�WUuQK�QKLӋW���YӟL�Eӝ�PӗL�Z%NBD�)�5���JLӃQJ�������Eӝ�PӗL�%N)X%$�)�5��

�JLӃQJ�������
�������&KX�WUuQK�QKLӋW���YӟL�Eӝ�PӗL�Z%NBD�)�5���JLӃQJ��������Eӝ�PӗL�

%N)X%$�)�5���JLӃQJ��������
�������������������������0үX�QѭӟF�WLӇX��%.���8)��%.���8���
�������������������������0үX�KX\ӃW�WѭѫQJ��%.���3��%.���3��

1Kѭ�Yұ\�� YӟL�Eӝ�PӗL� WKDP�FKLӃX�%N)X%$�)�5���TXi� WUuQK� NKXӃFK�ÿҥL� SKҧQ�
ӭQJ�YӟL�WәQJ�WKӡL�JLDQ�NKRҧQJ�����SK~W��WKӵF�KLӋQ�NKXӃFK�ÿҥL�WURQJ����FKX�NǤ��GR�
ÿy�NӃW�TXҧ�FKR�WKҩ\�YӟL�PүX�KX\ӃW�WѭѫQJ�QӗQJ�ÿӝ�WUXQJ�EuQK��NKRҧQJ�����FRS\�PO��
YүQ�FKR�VҧQ�SKҭP�NKXӃFK�ÿҥL�WKjQK�F{QJ��Ӣ�Eӝ�PӗL�WKLӃW�NӃ�Z%NBD�)�5��YӟL�FKX�
WUuQK�QKLӋW�Fy�QKLӋW�ÿӝ�JҳQ�PӗL����&��WKӡL�JLDQ�WURQJ�JLDL�ÿRҥQ�NpR�GjL�QJҳQ�KѫQ����
SK~W���Vӕ�FKX�NǤ�NKXӃFK�ÿҥL�tW�KѫQ�����FKX�NǤ���U~W�QJҳQ�WKӡL�JLDQ�SKҧQ�ӭQJ�[XӕQJ�
FzQ�����SK~W�FǊQJ�QKѭ�KҥQ�FKӃ�QKӳQJ�VҧQ�SKҭP�3&5�OӛL��7X\�QKLrQ��YӟL�VҧQ�SKҭP�
3&5�Wӯ�PүX�Fy�QӗQJ�ÿӝ�%.9�'1$�WUXQJ�EuQK��JLӃQJ�Vӕ������QӗQJ�ÿӝ�����FRS\�PO��
FKR�NӃW�TXҧ�VҧQ�SKҭP�EăQJ�Pӡ�Yj�QKLӅX�EăQJ�SKө��QrQ�FҫQ�WӕL�ѭX�YӅ�FKX�WUuQK�QKLӋW���
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�����7ӕL�ѭX�FKX�WUuQK�QKLӋW��

.ӃW�TXҧ�VR�ViQK�ӣ�KuQK���FKR�WKҩ\��YӟL�QKӳQJ�PүX�QӗQJ�ÿӝ�WUXQJ�EuQK��PүX�
KX\ӃW� WѭѫQJ�QӗQJ� ÿӝ� NKRҧQJ� ���� FRS\�PO��� FKR� VҧQ� SKҭP�Pӡ� KRһF� NK{QJ� Fy� VҧQ�
SKҭP��GR�ÿy�FKX�WUuQK�QKLӋW�FҫQ�ÿѭӧF�WӕL�ѭX�OҥL��6R�ViQK�KDL�FKX� WUuQK�QKLӋW�ÿm�Vӱ�
GөQJ��FKR�WKҩ\�Vӵ�NKiF�ELӋW�JLӳD�Vӕ�FKX�NǤ�SKҧQ�ӭQJ��WKӡL�JLDQ�ӣ�JLDL�ÿRҥQ�ELӃQ�WtQK�
EDQ� ÿҫX�� NpR� GjL� FKXӛL�Yj� JLDL� ÿRҥQ� KRjQ� WKjQK� NpR� GjL� FXӕL� F�QJ��.KҧR� ViW� FiF�
WK{QJ�Vӕ�Qj\�ÿm�WKX�ÿѭӧF�FKX�WUuQK�QKLӋW�WӕL�ѭX�QKѭ�VDX�����&����JLk\��WLӃS�WKHR�Oj�
���FKX�NǤ�����&�����JLk\�����&�����JLk\�����&����SK~W���KRjQ�WKjQK�NpR�GjL�FKXӛL�ӣ�
���&�WURQJ���SK~W���

+uQK����7ӕL�ѭX�FKX�WUuQK�QKLӋW�WUrQ�KDL�PүX�KX\ӃW�WѭѫQJ�YӟL�PӗL�Z%NBD�)�5���
Yj�%N)X%$B�)�5��

0��7KDQJ�'1$�FKXҭQ��NE�������PӗL�Z%NBD�)�5��������PӗL�%N)X%$B�)�5��

.ӃW� TXҧ� KuQK� �� FKR� WKҩ\� YӟL� FKX� WUuQK� QKLӋW� WӕL� ѭX� FӫD� PӗL� WKLӃW� NӃ�
Z%NBD�)�5��ÿm�NKXӃFK�ÿҥL�WKjQK�F{QJ�PүX�KX\ӃW�WѭѫQJ�Fy�QӗQJ�ÿӝ�WUXQJ�EuQK�YӟL�
EăQJ�ViQJ�U}��FzQ�YӟL�PӗL�WKDP�FKLӃX�%N)X%$B�)�5��FKR�VҧQ�SKҭP�NKXӃFK�ÿҥL�Pӡ�
KѫQ�KRһF�NK{QJ�Fy�VҧQ�SKҭP�NKXӃFK�ÿҥL���

�����7KӵF�KLӋQ�ORQJ�3&5�NKXӃFK�ÿҥL�KӋ�JHQ�%.9�Wӯ�FiF�PүX�EӋQK�SKҭP�

.ӃW� TXҧ�PLQK� KӑD� KuQK��� FKR� WKҩ\� VҧQ� SKҭP�NKXӃFK� ÿҥL� ÿӅX� OrQ� EăQJ� NtFK�
WKѭӟF�NKRҧQJ�����NE��9ӟL�FKX�WUuQK�QKLӋW�WӕL�ѭX��EѭӟF�ÿҫX�FK~QJ�W{L�ÿm�NKXӃFK�ÿҥL�
WKjQK�F{QJ�KӋ�JHQ�%.9�WURQJ�ÿy�Fy����PүX�QѭӟF� WLӇX�Yj���PүX�KX\ӃW� WѭѫQJ��6ӕ�
OѭӧQJ�PүX�NKXӃFK�ÿҥL�ÿѭӧF�KӋ�JHQ�%.9�WKjQK�F{QJ�FKLӃP�Wӹ�OӋ�NKi�FDR�WUrQ�WәQJ�
Vӕ�PүX�WKӵF�KLӋQ��������PүX���������

� 7URQJ�QJKLrQ�FӭX�Qj\��PүX�KX\ӃW�WѭѫQJ�ÿѭӧF�Vӱ�GөQJ�Fy�QӗQJ�ÿӝ�NKRҧQJ�����
����FRS\�PO��PүX�QѭӟF�WLӇX�Wӯ����������FRS\�PO��9ӟL�FiF�PүX�KX\ӃW�WѭѫQJ�QӗQJ�ÿӝ�
NKRҧQJ�����FRS\�PO��PүX�QѭӟF�WLӇX�QӗQJ�ÿӝ�Wӯ�����FRS\�PO�FKR�VҧQ�SKҭP�NKXӃFK�
ÿҥL�WKjQK�F{QJ��ÿҧP�EҧR�NKXӃFK�ÿҥL�ÿѭӧF�WRjQ�Eӝ�KӋ�JHQ�%.9���
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+uQK����6ҧQ�SKҭP�WәQJ�KӧS�KӋ�JHQ�%.9�YӟL�Eӝ�PӗL�WKLӃW�NӃ��Z%.BD�)�5����WKjQK�
SKҫQ�Yj�FKX�WUuQK�QKLӋW�WӕL�ѭX��WUrQ�JHO�DJDURVH������

0��7KDQJ�'1$�FKXҭQ��NE��������0үX�EӋQK�SKҭP�QѭӟF�WLӇX������0үX�EӋQK�SKҭP�
KX\ӃW�WѭѫQJ���

�����.LӇP�WUD�VҧQ�SKҭP�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�%.9�EҵQJ�HQ]\P�JLӟL�
KҥQ�Yj�JLҧL�WUuQK�Wӵ�

6ҧQ�SKҭP�3&5�ÿ~QJ�NtFK�WKѭӟF�����NE�ÿѭӧF�WLQK�VҥFK��NLӇP�WUD�EҵQJ�HQ]\P�
JLӟL�KҥQ�;ED,�Yj�(FR5,��1ӃX�VҧQ�SKҭP�NKXӃFK�ÿҥL�ÿ~QJ�KӋ�JHQ�%.9��NKL�FҳW�KRjQ�
WRjQ�ÿӗQJ�WKӡL�EҵQJ�KDL�HQ]\P�JLӟL�KҥQ�Qj\�VӁ�FKR�ED�EăQJ�Fy�NtFK�WKѭӟF�Oj������
�����Yj������ES��GR�;ED,�Fy�KDL�ÿLӇP�FҳW� WҥL�Yӏ� WUt�QXFOHRWLGH������������ES�FzQ�
(FR5, Fy�PӝW� ÿLӇP�FҳW� WҥL Yӏ� WUt� QXFOHRWLGH� �����ES� �Yӏ� WUt� QXFOHRWLGH� WKHR� FKӫQJ�
'XQORS�Pm�Vӕ�9����������

.ӃW�TXҧ�KuQK���FKR�WKҩ\�VҧQ�SKҭP�WKX�ÿѭӧF�JӗP�EӕQ�EăQJ�Fy�NtFK�WKѭӟF�OҫQ�
OѭӧW�Oj�����������������Yj������ES��.ӃW�TXҧ�FKR�WKҩ\�Fy�ED�EăQJ�ÿ~QJ�QKѭ�WtQK�WRiQ�
Oê�WKX\ӃW�Oj�����������Yj������ES��WX\�QKLrQ�[XҩW�KLӋQ�WKrP�PӝW�EăQJ�NtFK�WKѭӟF�Oj�
�����ES��EăQJ�Qj\�[XҩW�KLӋQ�GR�HQ]\P�(FR5,�FҳW�NK{QJ�KRjQ� WRjQ��FKӍ�Fy�HQ]\P�
;ED,�FҳW��1Kѭ�Yұ\��FK~QJ�W{L�ÿm�NLӇP�WUD� WKjQK�F{QJ�VҧQ�SKҭP�NKXӃFK�ÿҥL�KӋ�JHQ�
%.9�EӣL�HQ]\P�JLӟL�KҥQ�;ED,�Yj�(FR5,���

+uQK����.ӃW�TXҧ�NLӇP�WUD�VҧQ�SKҭP�EҵQJ�HQ]\P�JLӟL�KҥQ�
0���0DUNHU���ES�������6ҧQ�SKҭP�FҳW�PүX�3&5�%.���8��%.���8��0���0DUNHU��NE�
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&iF� VҧQ�SKҭP�3&5� OrQ�EăQJ�NKRҧQJ����� NE�� NLӇP� WUD� EҵQJ� HQ]\P�JLӟL� KҥQ�
WKjQK�F{QJ�ÿѭӧF�JLҧL�WUuQK�Wӵ�6DQJHU��3KkQ�WtFK��VR�ViQK�YӟL�WUuQK�Wӵ�WKDP�FKLӃX�WUrQ�
*HQEDQN��FKR�WKҩ\�Vӵ�WѭѫQJ�ÿӗQJ�KѫQ�������YӟL�FiF�WUuQK�Wӵ�WKDP�FKLӃX��FKӭQJ�Wӓ�
FiF�PүX�QJKLrQ�FӭX�SKkQ�OұS�ÿѭӧF�Oj�KӋ�JHQ�FӫD�%.9���

+uQK����.ӃW�TXҧ�JLҧL�WUuQK�Wӵ�PӗL�Z%.BD)�WUrQ�KӋ�JHQ�%.9��

���%¬1�/8Ұ1��

+LӋQ�QD\��EӋQK�WKұQ�GR�%.9�Fy�WKӇ�JһS�ӣ�QJѭӡL�QKұQ�JKpS�WKұQ�YӟL�Wӹ�OӋ�Wӯ�����
�����Yj�Fy�WӟL����������Vӕ�EӋQK�QKkQ�Qj\�Eӏ�PҩW�FKӭF�QăQJ�WKұQ�JKpS�YƭQK�YLӉQ�GR�
Eӏ�FKҭQ�ÿRiQ�PXӝQ�>�@��9LӋF�SKkQ�OұS�WRjQ�Eӝ�KӋ�JHQ�ÿҫ\�ÿӫ�FӫD�%.9�Wӯ�PүX�PiX��
QѭӟF� WLӇX�FӫD�EӋQK�QKkQ�VDX�JKpS� WKұQ�Fy�YDL� WUz�TXDQ� WUӑQJ�� JyS�SKҫQ�FXQJ�FҩS�
WKrP�Fѫ�Vӣ�Gӳ�OLӋX�WUuQK�Wӵ�KӋ�JHQ�Fy�JLi�WUӏ�WURQJ�QJKLrQ�FӭX�FKҭQ�ÿRiQ�Yj�ÿLӅX�WUӏ�
%.9�ӣ�EӋQK�QKkQ�VDX�JKpS�WKұQ�ӣ�9LӋW�1DP��

7URQJ� QJKLrQ� FӭX� Qj\�� FK~QJ� W{L� ÿm� WӕL� ѭX� ÿѭӧF� TX\� WUuQK� SKkQ� OұS� KӋ� JHQ�
%.9��Fy�WKӇ�NKXӃFK�ÿҥL�WKjQK�F{QJ�'1$�KӋ�JHQ�%.9�Wӯ�FiF�PүX�KX\ӃW�WѭѫQJ�YӟL�
QӗQJ�ÿӝ�WUXQJ�EuQK������FRS\�PO���QѭӟF�WLӇX������FRS\�PO��YӟL�FKX�WUuQK�QKLӋW�3&5�
NKRҧQJ�����SK~W��&K~QJ�W{L�ÿm�WLӃS�FұQ�WKHR�KѭӟQJ�NKXӃFK�ÿҥL�WRjQ�Eӝ�KӋ�JHQ�%.9�
FKӍ�Vӱ�GөQJ�PӝW�FһS�PӗL�EҵQJ�SKҧQ�ӭQJ�ORQJ�3&5�Fy�ÿӝ�FKtQK�[iF�FDR�YӟL�WKӡL�JLDQ�
WӕL�ѭX��6R�ViQK�YӟL�QJKLrQ�FӭX�FӫD�WiF�JLҧ�0DQRRFKHKU�Yj�FӝQJ�Vӵ�NKL�SKkQ�OұS�KӋ�
JHQ�%.9��Vӱ�GөQJ�SKѭѫQJ�SKiS� ORQJ�3&5�YӟL� FKX� WUuQK�QKLӋW� QKѭ�VDX��%LӃQ� WtQK�
���&����SK~W�� WLӃS�WKHR�Oj�����&�����JLk\�����&�����JLk\�����&������SK~W�� WURQJ����
FKX�NǤ�� VDX�ÿy�KRjQ� WKjQK�NpR�GjL�FKXӛL�ӣ����&� WURQJ����SK~W��1Kѭ�Yұ\��YӟL�FKX�
WUuQK�QKLӋW�Qj\��TXi�WUuQK�NKXӃFK�ÿҥL�ÿѭӧF�WKӵF�KLӋQ�WURQJ����FKX�NǤ��WKӡL�JLDQ�NpR�
GjL� FKXӛL� WURQJ�PӛL� FKX� NǤ� Oj� ���� SK~W�� VR� YӟL� QJKLrQ� FӭX� FK~QJ� W{L� FKӍ� NpR� GjL�
FKXӛL� WURQJ���SK~W��JL~S�U~W�QJҳQ�WәQJ�WKӡL�JLDQ�SKҧQ�ӭQJ��QKѭQJ�YүQ�FKR�NӃW�TXҧ�
VҧQ�SKҭP�NKXӃFK�ÿҥL�WKjQK�F{QJ��KuQK�������>��@��ĈLӅX�Qj\�Fy�WKӇ�ÿѭӧF�Oê�JLҧL�GR�Vӵ�
NKiF�QKDX�JLӳD�FiF�FһS�PӗL��HQ]\P�SRO\PHUDVH�ÿѭӧF�Vӱ�GөQJ�WURQJ�SKҧQ�ӭQJ�3&5�
WӕL�ѭX�FӫD�WӯQJ�WiF�JLҧ��

0ӝW�QJKLrQ�FӭX�NKiF�FӫD�WiF�JLҧ�+LURVKL�,NHJD\D��WRjQ�Eӝ�KӋ�JHQ�%.9�ÿѭӧF�
NKXӃFK�ÿҥL�EҵQJ�FiFK�Vӱ�GөQJ�3KXVLRQ�+LJK�)LGHOLW\�'1$�SRO\PHUDVH�YӟL�Eӝ�PӗL�
%N)X%$�)�5���EҧQJ����ÿm�ÿѭӧF�Vӱ�GөQJ�WURQJ�QJKLrQ�FӭX�Qj\�QKѭ�Oj�Eӝ�PӗL�WKDP�
FKLӃX��VR�ViQK�ÿӗQJ�WKӡL�YӟL�Eӝ�PӗL� WKLӃW�NӃ�Oj�Z%.BD�)�5���.ӃW�TXҧ�YӟL�Eӝ�PӗL�
WKDP� FKLӃX�� ӣ� FiF� PүX� QӗQJ� ÿӝ� %.9�'1$� WUXQJ� EuQK� �ÿһF� ELӋW� Oj� PүX� KX\ӃW�
WѭѫQJ���YүQ�FKR�VҧQ�SKҭP�NKXӃFK�ÿҥL�WKjQK�F{QJ��WX\�QKLrQ�WәQJ�WKӡL�JLDQ�SKҧQ�ӭQJ�
NKRҧQJ�����SK~W�� ÿѭӧF� WKӵF�KLӋQ� WURQJ����FKX�NǤ� >��@��7URQJ�NKL�ÿy�� WURQJ�F{QJ�
WUuQK�Qj\��YӟL�Eӝ�PӗL�QJKLrQ�FӭX�Z%.BD�)�5���Fy�QKLӅX�ѭX�ÿLӇP�KѫQ�YӟL�WәQJ�WKӡL�
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JLDQ�SKҧQ�ӭQJ�NKRҧQJ�����SK~W�� WKӵF�KLӋQ�WURQJ��������FKX�NǤ�ÿӅX�FKR�VҧQ�SKҭP�
NKXӃFK�ÿҥL�WKjQK�F{QJ��6R�ViQK�NӃW�TXҧ�ӣ�KuQK����FKR�WKҩ\�ӣ�Eӝ�PӗL�WKLӃW�NӃ�NӃW�TXҧ�
NKXӃFK�ÿҥL�FKR�EăQJ�NKi�U}�VR�YӟL�Eӝ�PӗL�WKDP�FKLӃX�G��Vӕ�FKX�NǤ�WKӵF�KLӋQ�SKҧQ�
ӭQJ�tW�KѫQ��.ӃW�TXҧ�QJKLrQ�FӭX�FӫD�FK~QJ�W{L�ÿm�WӕL�ѭX�WKjQK�F{QJ�TX\�WUuQK�SKkQ�
OұS�KӋ�JHQ�%.9��NKXӃFK�ÿҥL�WKjQK�F{QJ����KӋ�JHQ�%.9�NtFK�WKѭӟF�����NE��WURQJ�ÿy�
Fy����KӋ�JHQ�%.9�SKkQ�OұS�Wӯ�PүX�KX\ӃW�WѭѫQJ��6R�YӟL�QJKLrQ�FӭX�FӫD�FiF�WiF�JLҧ�
NKiF�QKѭ�1LVKLPRWR�<��+LURVKL�,NHJD\D�ÿӅX�FKӍ�WKӵF�KLӋQ�WUrQ�PүX�QѭӟF�WLӇX�>��@��
7X\� QKLrQ� YӟL� QKӳQJ� PүX� QѭӟF� WLӇX� FҫQ� QӗQJ� ÿӝ� %.9�'1$� FDR� �NKRҧQJ� ����

FRS\�PO���FKR�WKҩ\�QӃX�FKӍ�Vӱ�GөQJ�PүX�QѭӟF�WLӇX�ÿӇ�SKkQ�OұS�KӋ�JHQ�VӁ�OjP�KҥQ�FKӃ�
QJKLrQ� FӭX�ÿD�GҥQJ�GL� WUX\ӅQ�YӅ�%.9�ӣ�QKӳQJ�EӋQK�QKkQ�ÿѭӧF�SKiW�KLӋQ� VӟP�ӣ�
PүX�KX\ӃW�WѭѫQJ�Fy�QӗQJ�ÿӝ�YLUXV�WUXQJ�EuQK�>��@��'R�ÿy��F{QJ�WUuQK�Qj\�ÿm�WKjQK�
F{QJ�WURQJ�YLӋF�NKXӃFK�ÿҥL�ÿѭӧF�QKӳQJ�PүX�KX\ӃW�WѭѫQJ�Fy�QӗQJ�ÿӝ�WUXQJ�EuQK��JyS�
SKҫQ�QJKLrQ�FӭX�ÿһF�ÿLӇP�GL�WUX\ӅQ�KӋ�JHQ�ӣ�QKӳQJ�EӋQK�QKkQ�ÿѭӧF�SKiW�KLӋQ�VӟP�
%.9�WURQJ�PүX�KX\ӃW�WѭѫQJ��ĈӗQJ�WKӡL��WURQJ�TX\�WUuQK�WӕL�ѭX�Qj\��WKӡL�JLDQ�SKҧQ�
ӭQJ�NKXӃFK�ÿҥL�QJҳQ�KѫQ����SK~W�VR�YӟL�FKX�WUuQK�QKLӋW�WKDP�FKLӃX��WәQJ�WKӡL�JLDQ�
SKҧQ�ӭQJ�NKRҧQJ�����SK~W��YүQ�FKR�NӃW�TXҧ�VҧQ�SKҭP�NKXӃFK�ÿҥL�WѭѫQJ�ÿѭѫQJ�TX\�
WUuQK�QJKLrQ�FӭX�FӫD�+LURVKL�,NHJD\D���

���.ӂ7�/8Ұ1��

Ĉm�WӕL�ѭX�WKjQK�F{QJ�TX\�WUuQK�SKkQ�OұS�KӋ�JHQ�%.9�NtFK�WKѭӟF�����NE�Wӯ�PүX�
KX\ӃW�WѭѫQJ��QѭӟF�WLӇX�EӋQK�QKkQ�VDX�JKpS�WKұQ��NKXӃFK�ÿҥL�WKjQK�F{QJ�������PүX��
WURQJ�ÿy����PүX�KX\ӃW�WѭѫQJ�Yj����PүX�QѭӟF�WLӇX��4X\�WUuQK�SKkQ�OұS�KӋ�JHQ�%.9�
EDR�JӗP�����7iFK�FKLӃW�'1$�%.9�Yj�ÿӏQK�OѭӧQJ�QӗQJ�ÿӝ�ÿҧP�EҧR�ÿҥW�NKRҧQJ����

Yj�����FRS\��PO�OҫQ�OѭӧW�YӟL�PүX�KX\ӃW�WѭѫQJ�Yj�QѭӟF�WLӇX�����7KӵF�KLӋQ�ORQJ�3&5�
WKӇ�WtFK����ȝO�YӟL�FһS�PӗL�Z%.BD�)�5��Fy�WKjQK�SKҫQ��;�3KXVLRQ�+)�PDVWHU�PL[��
����ȝ0�Z%.BD�)�5�������ȝO�'1$�NKX{Q�YӟL�FKX� WUuQK�QKLӋW��%LӃQ� WtQK����&�����
JLk\������&�����JLk\�����&�����JLk\�����&����SK~W�����FKX�NǤ�����&����SK~W�����ĈiQK�
JLi�VҧQ�SKҭP�3&5�EҵQJ�HQ]\P�JLӟL�KҥQ�;ED,��(FR5,�Yj�JLҧL�WUuQK�Wӵ��

/ͥL�F̫P�˯Q��&{QJ�WUuQK�Qj\�ÿ˱ͫF�KRjQ�WKjQK�QKͥ�V�WjL�WUͫ�NLQK�SKt�FͯD�4XͿ�
3KiW� WUL͋Q�.KRD�K͕F�Yj�&{QJ�QJK͏�4X͙F�JLD��1DIRVWHG�� WK{QJ�TXD�ÿ͉�WjL�³1JKLrQ�
FͱX� NL͋X� JHQ�&<3�$���&<3�$���$%&%��Yj� [k\�GQJ�TXL� WUuQK� [iF� ÿ͓QK�Q͛QJ� ÿ͡�
7DFUROLPXV�ÿ͋�ͱQJ�GͭQJ�FKR�E͏QK�QKkQ�JKpS�WK̵Q´��0m�V͙����������71���

7¬,�/,ӊ8�7+$0�.+Ҧ2�

��� <RJR� <��� HW� DO��� (YROXWLRQ� RI� WKH� %.� SRO\RPDYLUXV�� HSLGHPLRORJLFDO��
DQWKURSRORJLFDO� DQG� FOLQLFDO� LPSOLFDWLRQV�� 5HYLHZV� LQ� 0HGLFDO� 9LURORJ\��
��������������������

��� +j�3KDQ�+ҧL�$Q��&D� OkP�VjQJ�QKL͍P�YLUXV�%.�ͧ�E͏QK�QKkQ�VDX�JKpS� WK̵Q�
7ҥS�FKt�1JKLrQ�FӭX�<�KӑF��������������������

��� 3DUPMHHW� 5DQGKDZD�� HW� DO���%.� YLUXV�� GLVFRYHU\�� HSLGHPLRORJ\�� DQG� ELRORJ\�
*UDIW�����������������

��� 6LJXLHU�0��� 6HOOLHU� 3��� DQG�%HUJPDQQ� -�� )���%.�YLUXV� LQIHFWLRQV�� D� OLWHUDWXUH�
UHYLHZ��0HG��0DO��,QIHFW����������������������
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��� 0DUN� '�� 5HSORHJ�� *UHJRU\� $�� 6WRUFK�� DQG� 'DYLG� %�� &OLIIRUG�� %.� YLUXV�� $�
FOLQLFDO�UHYLHZ��&OLQLFDO�,QIHFWLRXV�'LVHDVHV�����������������������

��� /LQSHL�-LD��HW�DO���,GHQWLILFDWLRQ�RI�SRWHQWLDO�NH\�SURWHLQ�LQWHUDFWLRQ�QHWZRUNV�RI�
%.�YLUXV�QHSKURSDWK\� LQ�SDWLHQWV�UHFHLYLQJ�NLGQH\� WUDQVSODQWDWLRQ��6FLHQWLILF�
5HSRUWV����������������

��� 'RURWD�3RO]��$JQLHV]ND�6WHF��DQG�0DáJRU]DWD�3RO]�'DFHZLF]��%.�YLUXV��%.9��
�� VWUXFWXUH�� HSLGHPLRORJ\� DQG� SDWKRJHQHVLV�� -RXUQDO� RI� 3UH�&OLQLFDO� DQG�
&OLQLFDO�5HVHDUFK��������������������

��� /XR� &��� HW� DO��� %LRORJLF� GLYHUVLW\� RI� SRO\RPDYLUXV� %.� JHQRPLF� VHTXHQFHV��
LPSOLFDWLRQV� IRU� PROHFXODU� GLDJQRVWLF� ODERUDWRULHV�� -RXUQDO� RI� 0HGLFDO�
9LURORJ\��������������������������

��� 'DQLHO� /�� %RKO� DQG� 'DQLHO� &�� %UHQQDQ�� %.� YLUXV� QHSKURSDWK\� DQG� NLGQH\�
WUDQVSODQWDWLRQ�� &OLQLFDO� -RXUQDO� RI� WKH� $PHULFDQ� 6RFLHW\� RI� 1HSKURORJ\��
������������������

���� ,OKDQ� $NDQ�� HW� DO��� +XPDQ� SRO\RPDYLUXV� -&9� ODWH� OHDGHU� SHSWLGH� UHJLRQ�
FRQWDLQV�LPSRUWDQW�UHJXODWRU\�HOHPHQWV��9LURORJ\����������������������

���� 6DLI�$��0XKVLQ�DQG�'DYLG�:RMFLHFKRZVNL��%.�YLUXV�LQ�WUDQVSODQW�UHFLSLHQWV��
FXUUHQW� SHUVSHFWLYHV�� 7UDQVSODQW� 5HVHDUFK� DQG� 5LVN� 0DQDJHPHQW�� ������
����������

���� +RjQJ�;XkQ�6ӱ��1JKLrQ�FͱX�ÿ͓QK�O˱ͫQJ�Q͛QJ�ÿ͡�$'1�%.�SRO\RPDYLUXV�E̹QJ�
NͿ� WKX̵W� WDTPDQ�SUREH�UHDO�WLPH�3&5��7ҥS�FKt�<���'ѭӧF�KӑF�TXkQ�Vӵ��Vӕ����
������

���� +LURVKL� ,NHJD\D�� HW� DO��� ,GHQWLILFDWLRQ� RI� D� JHQRPLF� VXEJURXS� RI� %.�
SRO\RPDYLUXV� VSUHDG� LQ�(XURSHDQ�SRSXODWLRQV�� -RXUQDO�RI�*HQHUDO�9LURORJ\��
������������������������

���� 0DQRRFKHKU� 0DNYDQGL�� HW� DO��� 7KH� FRPSOHWH� JHQRPH� VHTXHQFH� %.�
SRO\RPDYLUXV� VWXG\� LQ� NLGQH\� WUDQVSODQWHG� SDWLHQWV�� -RXUQDO� RI�
1HSKURSDWKRORJ\�������������H����

���� 1LVKLPRWR�<���HW�DO���(YROXWLRQ�RI�%.�YLUXV�EDVHG�RQ�FRPSOHWH�JHQRPH�GDWD��-�
0RO�(YRO����������������������

���� 0DQRQ�'HNH\VHU�� HW� DO���3RO\RPDYLUXV�VSHFLILF�FHOOXODU� LPPXQLW\��)URP�%.�
YLUXV�VSHFLILF� FHOOXODU� LPPXQLW\� WR� %.�YLUXV�DVVRFLDWHG� QHSKURSDWK\"
)URQWLHUV�LQ�LPPXQRORJ\���������������

6800$5<�

237,0,=('�$03/,),&$7,21�2)�)8//�/(1*7+�*(120(�2)�%.�9,586�
,1�%/22'�$1'�85,1(�2)�.,'1(<�75$163/$17�5(&,3,(176�

%.� SRO\RPDYLUXV� �%.9�� LV� D� FRPPRQ� RSSRUWXQLVWLF� SDWKRJHQ� LQ� WKH�
FRPPXQLW\�� LQIHFWLQJ�KXPDQV� LQ� WKHLU�HDUO\� OLIH�VWDJHV��RIWHQ� UHPDLQLQJ� LQ�D� ODWHQW�
VWDWH��%.�YLUXV�DVVRFLDWHG�QHSKURSDWK\�RFFXUV�LQ���WR�����RI�NLGQH\�UHFLSLHQWV��DQG�
XS�WR����WR�����RI�WKHVH�SDWLHQWV�KDYH�SHUPDQHQW�ORVV�RI�JUDIW�IXQFWLRQ�GXH�WR�GHOD\�
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LQ� GLDJQRVLV�� ,Q� WKH� SUHVHQW� VWXG\��ZH� KDYH� VXFFHVVIXOO\� RSWLPL]HG� WKH� FRPSRQHQW�
DQG�WKHUPDO�F\FOLQJ�IRU�WKH�ORQJ�3&5�DVVD\�WR�DPSOLI\�WKH�%.9�JHQRPH��LQFOXGLQJ�
PLGGOH�FRQFHQWUDWLRQ� VDPSOHV� VXFK� DV� SODVPD� �FRQFHQWUDWLRQ� DERXW� ���� FRS\�PO���
:H�KDYH� VXFFHVVIXOO\� DPSOLILHG� WKH�%.9�JHQRPH� LQ� ������ VDPSOHV�� LQFOXGLQJ� ���
SODVPD� DQG� ��� XULQH� VDPSOHV�� 7KH� RSWLPL]HG� DPSOLILFDWLRQ� SURWRFRO� RI� IXOO�OHQJWK�
%.9�JHQRPH�LQFOXGHV�WKH�IROORZLQJ�VWHSV�����([WUDFWLRQ�RI�'1$�%.9�IURP�SODVPD�
DQG� XULQH� VDPSOHV� DQG� TXDQWLILFDWLRQ� RI� %.9�'1$� FRQFHQWUDWLRQV� WR� HQVXUH� WKDW�
DERXW�����FRSLHV�PO��SODVPD��DQG�����FRSLHV�PO��XULQH������(DFK�IXOO�OHQJWK�JHQRPH�
UHDFWLRQ� LQ� WKH� YROXPH� RI� ��� ȝO� FRQWDLQLQJ� �;� 3KXVLRQ� +)�PDVWHU� PL[� �7KHUPR�
6FLHQWLILF�� 86$��� ���� ȝ0� RI� Z%.BD�)�5�� SULPHUV�� ���� ȝO� RI� JHQRPLF� '1$��
&\FOLQJ�FRQGLWLRQV�ZHUH����&�IRU����V��IROORZHG�E\����F\FOHV�RI����&�IRU����V�����&�
IRU����V�����&�IRU���PLQ��DQG����&�IRU���PLQ�DQG�D��R&�KROG�����$OO�����NE�SXULILHG�
3&5�ZHUH� YHULILHG� DQG� FRQILUPHG� E\� UHVWULFWLRQ� HQ]\PHV�;ED,��(FR5,�� DQG� GLUHFW�
VHTXHQFLQJ���

.H\ZRUGV�� %.� SRO\RPDYLUXV�� UHQDO� WUDQVSODQWDWLRQ�� ORQJ�UDQJH� 3&5�� IXOO�
OHQJWK�JHQRPH��JKpS�WK̵Q��WRjQ�E͡�K͏�JHQ��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����9L͏Q�1JKLrQ�FͱX�<�'˱ͫF�K͕F�4XkQ�V��+͕F�YL͏Q�4XkQ�\�
����.KRD�6LQK�K͕F��Ĉ̩L�K͕F�.KRD�K͕F�7�QKLrQ��Ĉ̩L�K͕F�4X͙F�JLD�+j�1͡L�

� /LrQ�K͏� ĈLQK�7K͓�7KX�+̹QJ�

9LӋQ�1JKLrQ�FӭX�<�'ѭӧF�KӑF�4XkQ�Vӵ��+ӑF�YLӋQ�4XkQ�\�
6ӕ�����3K�QJ�+ѭQJ��+j�Ĉ{QJ��+j�1ӝL��
ĈLӋQ�WKRҥL����������������(PDLO��KDQJGLQKELR#JPDLO�FRP�


