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7ӯ�NKL�EҳW�ÿҫX�ÿҥL�GӏFK�GR�YL� U~W�FRURQD�������&29,'�����ÿӃQ�QD\� WUrQ�WKӃ�
JLӟL�Fy�KѫQ�����WULӋX�QJѭӡL�Eӏ�QKLӉP�EӋQK�Yj�KѫQ�����WULӋX�QJѭӡL�ÿm�FKӃW�>�@��ĈҥL�
GӏFK�Oj�JiQK�QһQJ�OrQ�WRjQ�WKӇ�QJѭӡL�GkQ�WUrQ�WKӃ�JLӟL��Fҧ�YӅ�WKӇ�FKҩW�Yj�WLQK�WKҫQ�>���
�@��7iF� QKkQ� Jk\� EӋQK�&29,'���� ÿm� [kP�QKұS� YjR� KӋ� WKӕQJ�PLӉQ� GӏFK� FӫD� FRQ�
QJѭӡL�Yj�Jk\�EӋQK�Wӯ�QKҽ��NK{QJ�WULӋX�FKӭQJ�ÿӃQ�QһQJ�Yj�Wӱ�YRQJ�QJKLrP�WUӑQJ�WUrQ�
TX\�P{�WRjQ�FҫX��7X\�QKLrQ��FiF�QKj�NKRD�KӑF�WUrQ�NKҳS�WKӃ�JLӟL�ÿm�Fy�QKӳQJ�KjQK�
ÿӝQJ�SKӕL�KӧS�QKDQK�FKyQJ��FKѭD�WӯQJ�Fy�WLӅQ�OӋ�ÿӇ�SKiW�WULӇQ�YҳF�[LQ�Yj�FiF�FKҩW�
NKiQJ�YL�U~W�QKҵP�FKҩP�GӭW�ÿҥL�GӏFK�Qj\��%ѭӟF�WLӃQ�TXDQ�WUӑQJ�WURQJ�YLӋF�FKӕQJ�OҥL�
ÿҥL�GӏFK�&29,'����Oj�FKLӃQ�GӏFK�WLrP�YҳF�[LQ�SKzQJ�&29,'����UӝQJ�UmL�WUrQ�WRjQ�
WKӃ�JLӟL��&KR�ÿӃQ�QD\��KjQJ�Wӹ�QJѭӡL�ÿm�ÿѭӧF�FKӫQJ�QJӯD�FiF�ORҥL�YҳF�[LQ�&29,'�
���NKiF�QKDX��EDR�JӗP�FiF�ORҥL�YL�U~W�EҩW�KRҥW��P51$�Yj�YHFWѫ�DGHQRYL�U~W��7ҩW�Fҧ�
FiF�ORҥL�YҳF�[LQ�Qj\�ÿӅX�Fy�KLӋX�TXҧ�WURQJ�YLӋF�QJăQ�QJӯD�Wӱ�YRQJ�Yj�QKұS�YLӋQ�OLrQ�
TXDQ�ÿӃQ�&29,'�����+LӋX�TXҧ�FӫD�YҳF�[LQ�ѭӟF�WtQK�Oj����������WURQJ�YLӋF�QJăQ�
QJӯD� QKұS� YLӋQ� Yj� EӋQK� QһQJ� >�@� Yj� KѫQ� ���� WURQJ� YLӋF� QJăQ� QJӯD� Wӱ� YRQJ� GR�
&29,'����>�@��7X\�QKLrQ��ÿӕL�YӟL�YLӋF�QJăQ�QJӯD�QKLӉP�EӋQK��KLӋX�TXҧ�FӫD�YҳF�[LQ�
WKD\�ÿәL�ӣ�FiF�WKӡL�ÿLӇP�NKiF�QKDX�VDX�NKL�WLrP�FKӫQJ�>�@��ĈLӅX�Qj\�Fy�WKӇ�OLrQ�TXDQ�
ÿӃQ�Vӵ�VX\�JLҧP�OLrQ�WөF�FӫD�FiF�NKiQJ�WKӇ�WUXQJ�KzD��1$EV��WKHR�WKӡL�JLDQ��OjP�VX\�
\ӃX�KLӋX�TXҧ�FӫD�YҳF�[LQ�EӣL� OӁ�FiF�NKiQJ� WKӇ�WUXQJ�KzD��1$EV��ÿyQJ�PӝW�YDL� WUz�
TXDQ�WUӑQJ�WURQJ�YLӋF�NLӇP�VRiW�QKLӉP�YL�U~W�Yj�ÿѭӧF�FRL�Oj�PӝW�\ӃX�Wӕ�TXDQ�WUӑQJ�
WURQJ�YLӋF�TX\ӃW�ÿӏQK�WLrP�Eә�VXQJ�YҳF�[LQ�FiF�OLӅX�WLӃS�WKHR�KD\�NK{QJ��

�9ӟL�PөF� WLrX�ÿiQK�JLi�ÿiS�ӭQJ�PLӉQ�GӏFK�VDX�NKL� WLrP�YҳF�[LQ�&29,'�����
FK~QJ� W{L�ÿm� WLӃQ�KjQK�[pW�QJKLӋP�ÿӏQK� OѭӧQJ�NKiQJ� WKӇ� ,J*�NKiQJ�SURWHLQ�6�FӫD�
6$56�&R9���Yj�NKiQJ� WKӇ�WUXQJ�KzD��1$EV��FӫD�FiF�ÿӕL� WѭӧQJ� WuQK�QJX\ӋQ�WKDP�
JLD�QJKLrQ�FӭX�WҥL�FiF�WKӡL�ÿLӇP�WUѭӟF�NKL�WLrP�PǊL�PӝW�����QJj\�VDX�WLrP�PǊL�PӝW��
WUѭӟF�NKL�WLrP�PǊL�KDL��PǊL�WLrP���Yj���FiFK�QKDX�NKRҧQJ���WXҫQ������QJj\�Yj�ViX�
WKiQJ�VDX�NKL�WLrP�PǊL�KDL��1JKLrQ�FӭX�ÿѭӧF�WUuQK�Ej\�WURQJ�EjL�EiR�Qj\�FӫD�FK~QJ�
W{L�PӟL�FKӍ�WLӃQ�KjQK�ÿiQK�JLi�WUrQ�QKyP�ÿӕL�WѭӧQJ�WLrP�YҳF�[LQ�SKzQJ�&29,'����
FӫD�2[IRUG�$VWUD=HQHFD��Ĉk\� Oj� �� WURQJ� �� ORҥL� YҳF� [LQ� QJӯD� YL� U~W� 6$56�&R9���
ÿѭӧF�7ә�FKӭF�<�WӃ�7KӃ�JLӟL��:+2��FKҩS�WKXұQ�Vӱ�GөQJ�WURQJ�WUѭӡQJ�KӧS�NKҭQ�FҩS�
Wӯ� QJj\� ����������� 9ҳF� [LQ� SKzQJ� &29,'���� FӫD� 2[IRUG�$VWUD=HQHFD� Vӱ� GөQJ�
YHFWRU� Oj�YL�U~W�DGHQR�ÿm�VX\�\ӃX��YL�U~W�F~P�Jk\�EӋQK�ӣ�WLQK�WLQK���Fy�PDQJ�ÿRҥQ�
JHQ�Pm�KyD�SURWHLQ�6��6SLNH��SURWHLQ�JDL�EӅ�PһW�FӫD�YL�U~W���WKjQK�SKҫQ�Pӣ�ÿѭӡQJ�
FKR�YL�U~W�6$56�&R9���[kP�QKұS�Fѫ�WKӇ�FRQ�QJѭӡL���6DX�NKL�WLrP�YҳF�[LQ��SURWHLQ�6�
ÿѭӧF�WҥR�UD�QJD\�WURQJ�Fѫ�WKӇ�QJѭӡL�ÿѭӧF�WLrP�VӁ�NtFK�KRҥW�FiF�WӃ�EjR�PLӉQ�GӏFK�VҧQ�
[XҩW�NKiQJ�WKӇ�ÿһF�KLӋX�EDR�JӗP�NKiQJ�WKӇ�,J*�Yj�NKiQJ�WKӇ�WUXQJ�KzD��1$EV��JL~S�
SKi�Kӫ\�FҩX�WU~F�FӫD�YL�U~W�KRһF�FҧQ�WUӣ�TXi�WUuQK�EiP�JҳQ�FӫD�YL�U~W�YjR�FiF�WӃ�EjR��
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+Ӌ�WKӕQJ�PLӉQ�GӏFK�VDX�ÿy�WLӃS�WөF�WҥR�UD�FiF�WӃ�EjR�WUt�QKӟ��1KӳQJ�WӃ�EjR�WUt�QKӟ�
Qj\� Fy� WKӇ� SKiW� KLӋQ� UD� YL� U~W� WURQJ� QKӳQJ� OҫQ� [kP� QKұS� VDX� EҵQJ� FiFK� QKұQ� UD�
SURWHLQ�6�WUrQ�EӅ�PһW�FӫD�YL�U~W�>�@��&iF�SURWHLQ�Qj\�NtFK�KRҥW�VҧQ�[XҩW�FiF�NKiQJ�WKӇ�
Fy�WiF�GөQJ�WUXQJ�KzD�YL�U~W�6$56�&R9����.KiQJ�WKӇ�WUXQJ�KzD�1$EV�ÿm�ÿѭӧF�SKiW�
KLӋQ�ӣ�FiF�ÿӕL�WѭӧQJ�WKDP�JLD�QJKLrQ�FӭX�&29,'����Fy�WULӋX�FKӭQJ��Yj�KLӋX�OӵF�FӫD�
FK~QJ�GѭӡQJ�QKѭ�Fy�OLrQ�TXDQ�ÿӃQ�OѭӧQJ�NKiQJ�WKӇ�FDR�>��������@���

���ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8�

�����ĈҥR�ÿӭF�QJKLrQ�FӭX�

1JKLrQ� FӭX� ÿm� ÿѭӧF� +ӝL� ÿӗQJ� ĈҥR� ÿӭF� WURQJ� QJKLrQ� FӭX� <� VLQK� KӑF� FӫD�
7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW��1JD�WK{QJ�TXD�YӟL�Pm�Vӕ���������95(&��

7KӡL�JLDQ�QJKLrQ�FӭX��7ӯ�WKiQJ���������ÿӃQ�WKiQJ���������

�����ĈӕL�WѭӧQJ�QJKLrQ�FӭX�

��� QJѭӡL� WuQK� QJX\ӋQ� WKDP� JLD� QJKLrQ� FӭX� ÿѭӧF� Oҩ\�PүX�PiX�� [pW� QJKLӋP�
ÿӏQK�OѭӧQJ�NKiQJ�WKӇ�,J*�NKiQJ�SURWHLQ�6�FӫD�6$56�&R9���Yj�NKiQJ�WKӇ�WUXQJ�KzD�
YL�U~W�WҥL�FiF�WKӡL�ÿLӇP�WUѭӟF�NKL�WLrP�����QJj\�VDX�NKL�WLrP�PǊL����WUѭӟF�NKL� WLrP�
PǊL�������QJj\�Yj���WKiQJ�VDX�NKL�WLrP�PǊL����

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

�������7KX�WK̵S�P̳X�

ӔQJ�%'�9DFXWDLQHU�&$7�NK{QJ�FKӭD�FKҩW�FKӕQJ�ÿ{QJ�ÿѭӧF�Vӱ�GөQJ�ÿӇ�WKX�
WKұS��PO�PiX�WƭQK�PҥFK�QJRҥL�YL��ӔQJ�ÿӵQJ�PiX�ÿӇ�WҥL�QKLӋW�ÿӝ�SKzQJ����SK~W�VDX�
NKL� WKX� WKұS�� O\� WkP������ USP� WURQJ�YzQJ����SK~W�� WiFK�KX\ӃW� WKDQK��+X\ӃW� WKDQK�
EҧR�TXҧQ�ӣ���&��NK{QJ�TXi���QJj\��KRһF�EҧR�TXҧQ�ӣ�í���&�

�������;pW�QJKLӋP�ÿӏQK�OѭӧQJ�NKiQJ�WKӇ�,J*�NKiQJ�SURWHLQ�6�FӫD�6$56�
&R9���

ĈӇ�[pW�QJKLӋP�ÿӏQK�OѭӧQJ�NKiQJ� WKӇ�,J*�NKiQJ�SURWHLQ�6�FӫD�6$56�&R9���
QKyP�QJKLrQ�FӭX�Vӱ�GөQJ�Eӝ�VLQK�SKҭP�,PPXQR'LDJQRVWLFV�6$56�&R9���6��,J*�
(/,6$�.LW����$�����YӟL�JLӟL�KҥQ�SKiW�KLӋQ���������,8�PO�WKHR�KѭӟQJ�GүQ�FӫD�QKj�
VҧQ�[XҩW��3URWHLQ�6��WiL�Wә�KӧS�FӫD�6$56�&R9���ÿѭӧF�SKӫ�VҹQ�WҥL�ÿi\�ÿƭD��SKҧQ�ӭQJ�
YӟL�NKiQJ�WKӇ�NKiQJ�6��WURQJ�PүX�KX\ӃW�WKDQK��3KӭF�KӧS�+53��DQWL�KXPDQ�,J*�YӟL�
,J*�WURQJ�KX\ӃW�WKDQK�JҳQ�YӟL�SURWHLQ�6��WUrQ�ÿi\�ÿƭD�Fy�PjX�YjQJ�NKL�NӃW�WK~F�SKҧQ�
ӭQJ��ĈӑF�NӃW�TXҧ�WҥL�EѭӟF�VyQJ����QP��&ѭӡQJ�ÿӝ�PjX�Wӹ�OӋ�YӟL�Vӕ�OѭӧQJ�NKiQJ�WKӇ�
NKiQJ�6�5%3�EҳW�ÿѭӧF�ErQ�WURQJ�JLӃQJ��.ӃW�TXҧ�[pW�QJKLӋP�ÿѭӧF�FRL�Oj�kP�WtQK�NKL�
QӗQJ�ÿӝ�FXӕL�FӫD�,J*�NKiQJ�6��WURQJ�PүX�����,8�P/��

������ ;pW�QJKL͏P�ÿ͓QK�O˱ͫQJ�NKiQJ�WK͋�WUXQJ�KzD�YL�U~W

ĈӇ� [pW� QJKLӋP� ÿӏQK� OѭӧQJ� NKiQJ� WKӇ� WUXQJ� KzD� YL� U~W� Eӝ� NtW�:DQWDL� 6DUV� ��
&R9���1$EV� (OLVD� �%HOJLXP�� ÿm� ÿѭӧF� Vӱ� GөQJ� %ӝ� NtW� GӵD� WUrQ� Nӻ� WKXұW� (/,6$�
FҥQK�WUDQK�SKiW�KLӋQ�FiF�NKiQJ�WKӇ�WUXQJ�KzD�YL�U~W�6$56�&R9���WURQJ�TX\�WUuQK�ӫ�
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KDL� EѭӟF�� &iF� GҧL� YL� SKLӃQ� ÿѭӧF� SKӫ� FiF� NKiQJ� QJX\rQ� WiL� Wә� KӧS� GL� WUX\ӅQ� FӫD�
SURWHLQ�ÿӝW�ELӃQ�6$56�&R9����7URQJ�EѭӟF�ӫ�ÿҫX�WLrQ������ȝO�PүX�KX\ӃW�WKDQK�PүX�
ÿѭӧF�WKrP�YjR�PӛL�JLӃQJ�Yj�ÿƭD�ÿѭӧF�ӫ����&�WURQJ����SK~W��FiF�NKiQJ�WKӇ�WUXQJ�KzD�
ÿһF�KLӋX�6$56�&R9����QӃX�Fy���VӁ�OLrQ�NӃW�YӟL�FiF�NKiQJ�QJX\rQ�ÿѭӧF�SKӫ�WUrQ�YL�
SKLӃQ��3URWHLQ�KX\ӃW�WKDQK�NK{QJ�OLrQ�NӃW�ÿѭӧF�UӱD�ÿӇ�ORҥL�Eӓ�Yj�VDX�ÿy�Eә�VXQJ�����
�/�NKiQJ�WKӇ�6SLNH�5%'�OLrQ�KӧS�YӟL�+53�YjR�PӛL�JLӃQJ��7URQJ�EѭӟF�ӫ�WKӭ�KDL��
FiF�NKiQJ�WKӇ�OLrQ�KӧS�YӟL�+53�Qj\�FҥQK�WUDQK�YӟL�FiF�NKiQJ�WKӇ�WUXQJ�KzD�ÿӇ�OLrQ�
NӃW�YӟL�FiF�NKiQJ�QJX\rQ�ÿѭӧF�SKӫ��7KrP�GXQJ�GӏFK�KLӋQ�PjX�Yj�ÿӑF�NӃW�TXҧ�WҥL�
EѭӟF�VyQJ�����QP�Yj�EѭӟF�VyQJ�WKDP�FKLӃX�Oj�����QP��0үX�ÿѭӧF�NӃW�OXұQ�GѭѫQJ�
WtQK�NKL�Wӹ�OӋ�ӭF�FKӃ�OLrQ�NӃW��������

�������3KkQ�WtFK�V͙�OL͏X�

6ӱ�GөQJ�SKҫQ�PӅP�([FHO�������0LFURVRIW��YӟL�FiF�KjP�WKӕQJ�Nr�\�VLQK�KӑF�
ÿӇ�WtQK�WRiQ�JLi�WUӏ�WUXQJ�EuQK��ÿӝ�OӋFK�FKXҭQ��JLi�WUӏ�S�Wӯ�Vӕ�OLӋX�WKX�ÿѭӧF��S�������
ÿѭӧF�FRL�Oj�Fy�ê�QJKƭD�WKӕQJ�Nr�

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

�����ĈһF�ÿLӇP�QKyP�ÿӕL�WѭӧQJ�QJKLrQ�FӭX�

ĈӕL� WѭӧQJ� WKDP�JLD�QJKLrQ�FӭX�JӗP����QJѭӡL� WuQK�QJX\ӋQ��Fy�ÿӝ�WXәL� Wӯ����
ÿӃQ����WXәL�VLQK�VӕQJ�WҥL�+j�1ӝL��FKѭD�WӯQJ�PҳF�&RYLG����WҥL�WKӡL�ÿLӇP�WKDP�JLD��
Ĉӝ� WXәL� WUXQJ� EuQK� FӫD� FiF� ÿӕL� WѭӧQJ� QJKLrQ� FӭX� Oj� ������ WXәL�� QDP� JLӟL� FKLӃP�
�����Qӳ�JLӟL�FKLӃP������7URQJ�ÿy�ÿӝ�WXәL������WXәL�FKLӃP������GѭӟL����WXәL�FKLӃP�
�����EҧQJ�����

%ҧQJ����ĈһF�ÿLӇP�QKyP�QJKLrQ�FӭX�

ĈӕL�WѭӧQJ�
QJKLrQ�FӭX�

Ĉӝ�WXәL�
WUXQJ�EuQK

6ӕ�OѭӧQJ�
QDP�JLӟL�

6ӕ�OѭӧQJ�
Qӳ�JLӟL�

Ĉӝ�WXәL�
����

Ĉӝ�WXәL�
����

6ӕ�
OѭӧQJ�

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

1KyP�QJKLrQ�FӭX�WLӃQ�KjQK�WKX�WKұS�PүX�PiX�[pW�QJKLӋP�SKiW�KLӋQ�NKiQJ�WKӇ�
,J*�Yj�NKiQJ�WKӇ�WUXQJ�KzD��1$EV��WҥL���WKӡL�ÿLӇP�JӗP���QJj\�WUѭӟF�WLrP�PǊL�PӝW��
���QJj\�VDX�WLrP�PǊL�PӝW��NKRҧQJ����QJj\�VDX�WLrP�PǊL����WѭѫQJ�ÿѭѫQJ�PӝW�QJj\�
WUѭӟF�WLrP�PǊL�KDL������QJj\�Yj���WKiQJ�VDX�WLrP�PǊL�KDL���

7RjQ� Eӝ� QKyP� ÿӕL� WѭӧQJ� WKDP� JLD� QJKLrQ� FӭX� WXkQ� WKӫ� WKHR� FiF� TX\� ÿӏQK�
QJKLrQ�FӭX��NK{QJ�Fy�FiF�WUѭӡQJ�KӧS�Eӓ�WKDP�JLD�QJKLrQ�FӭX��

�����.ӃW�TXҧ�[iF�ÿӏQK�NKiQJ�WKӇ�,J*�WҥL�FiF�WKӡL�ÿLӇP�VDX�WLrP�YҳF�[LQ�

1ӗQJ�ÿӝ�NKiQJ�WKӇ�,J*�WUѭӟF�WLrP�ÿҥW�JLi�WUӏ�WUXQJ�EuQK�����������,8�PO��NӃW�
OXұQ�FiF�PүX�kP� WtQK� WKHR�KѭӟQJ�GүQ�FӫD�Eӝ� VLQK� SKҭP� �QӗQJ�ÿӝ� ,J*���� ,8�PO��
PүX�kP�WtQK���1Kѭ�Yұ\�����ÿӕL� WѭӧQJ�WKDP�JLD�QJKLrQ�FӭX�ÿӅX�ÿѭӧF�[iF�ÿӏQK�kP�
WtQK�YӟL�NKiQJ�WKӇ�,J*�NKiQJ�SURWHLQ�6�FӫD�6$56�&R9�����
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7ҥL� FiF� WKӡL� ÿLӇP� VDX� NKL� WLrP�YҳF� [LQ�� QӗQJ�ÿӝ� ,J*� FӫD�QKyP�QJKLrQ� FӭX�
[XҩW�KLӋQ��WӍ�OӋ�JLi�WUӏ�,J*�!��,8�PO�ÿҥW�����GѭѫQJ�WtQK��.ӃW�TXҧ�Qj\�WѭѫQJ�ÿӗQJ�YӟL�
F{QJ�Eӕ�FӫD�QKj�VҧQ�[XҩW�Oj�����>��@��7URQJ�QJKLrQ�FӭX�Qj\�ÿm�SKiW�KLӋQ����WUѭӡQJ�
KӧS������FKR�NӃW�TXҧ�,J*�kP�WtQK�VDX�Fҧ���OҫQ�WLrP�YҳF�[LQ�SKzQJ�&29,'����FӫD�
2[IRUG�$VWUD=HQHFD�Yj�WURQJ�VXӕW�TXi�WUuQK�QJKLrQ�FӭX��

+uQK����*Li�WUӏ�WUXQJ�EuQK�,J*�WҥL�FiF�WKӡL�ÿLӇP�QJKLrQ�FӭX�

6R�ViQK�QӗQJ�ÿӝ�,J*�WUXQJ�EuQK�WҥL�FiF�WKӡL�ÿLӇP�WLrP�YҳF�[LQ��QKұQ�WKҩ\����
QJj\�VDX�WLrP�PǊL����QӗQJ�ÿӝ�,J*�WUXQJ�EuQK�[XҩW�KLӋQ�Yj�ÿҥW�������������,8�PO��
1ӗQJ�ÿӝ�,J*�ÿҥW�JLi� WUӏ�FDR�QKҩW�NKRҧQJ�������������,8�PO�VDX����QJj\�VDX�WLrP�
PǊL� ��� 7ҥL� WKӡL� ÿLӇP� �� WKiQJ� VDX� WLrP� PǊL� ��� QӗQJ� ÿӝ� ,J*� WUXQJ� EuQK� ÿҥW�
������������ ,8�PO� �KuQK� ����1Kѭ�Yұ\� VDX��� WKiQJ� WLrP�YҳF� [LQ�PǊL� KDL�� QӗQJ�ÿӝ�
NKiQJ�WKӇ�,J*�YүQ�GX\�WUu�ӣ�PӭF�FDR�QKѭ�WKӡL�ÿLӇP����QJj\�VDX�WLrP�PǊL�PӝW��SKҧQ�
iQK�WLӅP�QăQJ�EҧR�YӋ�Fѫ�WKӇ�WUѭӟF�NKҧ�QăQJ�Jk\�EӋQK�FӫD�6$56�&R9����

.ӃW�TXҧ�FǊQJ�FKR�WKҩ\�Fy�[X�KѭӟQJ�NKiF�ELӋW�YӅ�QӗQJ�ÿӝ�NKiQJ�WKӇ�,J*�WKHR�
QKyP�WXәL�����WXәL�Yj�����WXәL��&iF�ÿӕL�WѭӧQJ�����WXәL��Fy�QӗQJ�ÿӝ�NKiQJ�WKӇ�,J*�
WUXQJ� EuQK� ��� QJj\� Yj� �� WKiQJ� VDX� WLrP� PǊL� �� OҫQ� OѭӧW� Oj� Oj� ������������� Yj�
������������,8�P/�FDR�KѫQ�QKyP�QKӳQJ�QJѭӡL�����WXәL��Fy�QӗQJ�ÿӝ�NKiQJ�WKӇ�,J*�
WUXQJ�EuQK�Oj�������������Yj�������������,8�P/��WX\�QKLrQ�JLi�WUӏ�Qj\�NK{QJ�Fy�Vӵ�
NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr��S!�������KuQK�����

+uQK����1ӗQJ�ÿӝ�,J*�JLӳD�KDL�QKyP�WXәL������WXәL�Yj������WXәL�
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1ӗQJ�ÿӝ�,J*�WKD\�ÿәL�JLӳD�FiF�QKyP�WXәL

хϰϱ�ƚƵҼŝ чϰϱ�ƚƵҼŝ����WXәL� �����WXәL�

,8�PO�
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7ѭѫQJ�Wӵ�NK{QJ�Fy�NKiF�ELӋW�ÿiQJ�NӇ�YӅ�QӗQJ�ÿӝ�,J*�WUXQJ�EuQK�WҥL�FiF�WKӡL�
ÿLӇP�WKLӃW�NӃ�QJKLrQ�FӭX�JLӳD�QDP�Yj�Qӳ��KuQK������

+uQK����1ӗQJ�ÿӝ�,J*�JLӳD�QDP�Yj�Qӳ�

7ӯ�NӃW�TXҧ�WUrQ�QKұQ�WKҩ\�QӗQJ�ÿӝ�NKiQJ�WKӇ�,J*�WX\�Fy�JLҧP�WKHR�WKӡL�JLDQ�
VDX�NKL�WLrP�FKӫQJ��QKѭQJ�YүQ�Fy�WKӇ�SKiW�KLӋQ�ÿѭӧF�ӣ�WKӡL�ÿLӇP���WKiQJ�VDX�PǊL�
WLrP� FKӫQJ� WKӭ� KDL�� .ӃW� TXҧ� Qj\� WѭѫQJ� ÿӗQJ� YӟL� FiF� QJKLrQ� FӭX� FӫD� /RXLVH� -��
5REHUWVRQ�Yj�FӝQJ�Vӵ������>��@��.K{QJ�Fy�Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD� WKӕQJ�Nr�JLӳD�
QKyP�����WXәL�Yj�����WXәL�FǊQJ�QKѭ�JLӳD�QDP�Yj�Qӳ��.ӃW�TXҧ�WUrQ�Fy�WKӇ�JLҧL�WKtFK�
EӣL� KҥQ� FKӃ� YӅ� Fӥ�PүX� QJKLrQ� FӭX� Yj� Vӵ� WѭѫQJ� ÿӗQJ� FDR� WURQJ� QKyP� ÿӕL� WѭӧQJ�
QJKLrQ�FӭX�YӅ�ÿӏD�EjQ�Fѭ�WU~��WҥL�+j�1ӝL���\ӃX�Wӕ�QJKӅ�QJKLӋS��YLrQ�FKӭF���

�����.ӃW�TXҧ�[iF�ÿӏQK�NKiQJ�WKӇ�WUXQJ�KzD�YL�U~W�1$EV�

ĈӏQK�OѭӧQJ�QӗQJ�ÿӝ�NKiQJ�WKӇ�WUXQJ�KzD��1$EV��WҥL�KDL�WKӡL�ÿLӇP����QJj\�Yj�
��WKiQJ�VDX�NKL�WLrP�PǊL�KDL�FKR�WKҩ\�Fy�Vӵ�VX\�JLҧP�YӅ�QӗQJ�ÿӝ�Wӯ���������������
,8�PO�[XӕQJ���������������,8�PO��7X\�QKLrQ��QӗQJ�ÿӝ�NKiQJ� WKӇ� WUXQJ�KzD�VDX���
WKiQJ�WLrP�PǊL�KDL�WUXQJ�EuQK�Oj���������������,8�PO�YүQ�Oj�PӝW�JLi�WUӏ�ӣ�PӭF�FDR��
6iX�WKiQJ�VDX�NKL�WLrP��WUXQJ�EuQK�QӗQJ�ÿӝ�,J*�Yj�NKiQJ�WKӇ�WUXQJ�KzD��1$EV��ÿҥW�
������,8�PO�Yj�������,8�PO��KuQK���Yj�KuQK������

+uQK����1ӗQJ�ÿӝ�NKiQJ�WKӇ�WUXQJ�KzD�1$EV
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ĈiQK�JLi�Vӵ�WKD\�ÿәL�QӗQJ�ÿӝ�NKiQJ�WKӇ�WUXQJ�KzD�JLӳD�FiF�QKyP�WXәL�Yj�JLӟL�
WtQK�QKұQ�WKҩ\�NKiQJ�WKӇ�WUXQJ�KzD��1DEV��ӣ�QDP�Fy�[X�KѭӟQJ�FDR�KѫQ�Qӳ��NK{QJ�Fy�
ê�QJKƭD�WKӕQJ�Nr���.ӃW�TXҧ�WѭѫQJ�Wӵ�ӣ�QKyP�����WXәL�Yj�����WXәL��EҧQJ�����

%ҧQJ����1ӗQJ�ÿӝ�NKiQJ�WKӇ�WUXQJ�KzD�WUXQJ�EuQK�1$EV��,8�PO��

1ӗQJ�ÿӝ�1$EV��,8�PO��JLӳD�FiF�QKyP�

1DP� 1ӳ� 1KyP�����WXәL 1KyP�����WXәL

���QJj\�VDX�
PǊL���

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

��WKiQJ�VDX�
PǊL���

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

ĈiQK�JLi�NKҧ�QăQJ�VLQK�PLӉQ�GӏFK�FӫD�YҳF�[LQ�SKzQJ�&29,'����FӫD�2[IRUG�
$VWUD=HQHFD�WUrQ�QKyP�ÿӕL�WѭӧQJ����QJѭӡL�Fѭ�WU~�WҥL�+j�1ӝL�FKR�WKҩ\�YҳF�[LQ�SKzQJ�
&29,'���� FӫD� 2[IRUG�$VWUD=HQHFD� Fy� NKҧ� QăQJ� VLQK� PLӉQ� GӏFK� FDR�� .KiQJ� WKӇ�
WUXQJ�KzD�FDR�QKҩW�ӣ�WKӡL�ÿLӇP����QJj\�VDX�PǊL�KDL��9jR�WKiQJ�WKӭ���VDX�WLrP�PǊL�
KDL��PӭF�NKiQJ�WKӇ�WUXQJ�KzD�JLҧP��QKѭQJ�JLi�WUӏ�WUXQJ�EuQK�YүQ�GX\�WUu�ӣ�PӭF�FDR��
.ӃW�TXҧ�QJKLrQ�FӭX�WUrQ�WѭѫQJ�ÿӗQJ�YӟL�QJKLrQ�FӭX�FӫD�1JX\HQ�9DQ�9LQK�&KDX�Yj�
F{QJ�Vӵ������>��@��.ӃW�TXҧ�FӫD�FK~QJ�W{L�FXQJ�FҩS�EҵQJ�FKӭQJ�FKҳF�FKҳQ�YӅ�KLӋX�
TXҧ�FӫD�FKLӃQ�OѭӧF�WLrP�FKӫQJ�YҳF�[LQ�WҥL�9LӋW�1DP��Gӳ�OLӋX�FǊQJ�QKҩQ�PҥQK�WҫP�
TXDQ�WUӑQJ�FӫD�OLӅX�WKӭ�KDL���

1KӳQJ� NӃW� TXҧ� WURQJ� QJKLrQ� FӭX� Qj\� FzQ� QKLӅX� KҥQ� FKӃ� GR� Vӕ� OѭӧQJ�PүX�
QJKLrQ�FӭX�QKӓ��FKѭD�Fy�QKyP�QJѭӡL�OӟQ�KѫQ����WXәL�Yj�QKӓ�KѫQ����WXәL�Yj�FKӍ�WҥL�
PӝW�ÿӏD�ÿLӇP�GR�Yұ\�FҫQ�Fy�FiF�QJKLrQ�FӭX�UӝQJ�KѫQ�YӅ�ÿӕL�WѭӧQJ�Yj�ÿӏD�ÿLӇP�ÿӇ�Fy�
KLӇX�ELӃW�WRjQ�GLӋQ�KѫQ�YӅ�ÿiS�ӭQJ�PLӉQ�GӏFK�VDX�WLrP�YҳF�[LQ�&29,'�����

���.ӂ7�/8Ұ1�

1JKLrQ� FӭX� FKR� WKҩ\� YҳF� [LQ� SKzQJ�&29,'����FӫD�2[IRUG�$VWUD=HQHFD� Fy�
NKҧ�QăQJ�VLQK�PLӉQ�GӏFK�FDR��������ӣ�QKyP�QJѭӡL�WUѭӣQJ�WKjQK��1ӗQJ�ÿӝ�NKiQJ�WKӇ�
,J*�Yj�NKiQJ�WKӇ�WUXQJ�KzD�FDR�QKҩW����QJj\�VDX�WLrP�PǊL�KDL��6DX���WKiQJ�VDX�WLrP�
PǊL�KDL��QӗQJ�ÿӝ�NKiQJ�WKӇ�,J*�Yj�NKiQJ�WKӇ�WUXQJ�KzD�JLҧP��WX\�QKLrQ�YүQ�GX\�WUu�
ӣ�PӭF�FDR���

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� &RURQDYLUXV� GLVHDVH� �&29,'����� GDVKERDUG��
������KWWSV���FRYLG���ZKR�LQW�

�� :RUOG� 7UDGH� 2UJDQL]DWLRQ�� &RURQDYLUXV� GLVHDVH� �&29,'����� :HHNO\�
HSLGHPLRORJLFDO� XSGDWH� DQG� ZHHNO\� RSHUDWLRQDO� XSGDWH�� ������ $YDLODEOH�
RQOLQH� DW�� KWWSV���ZZZ�ZKR�LQW�HPHUJHQFLHV�GLVHDVHV�QRYHO�FRURQDYLUXV�������
VLWXDWLRQ�UHSRUWV�
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�� (LEDJRXU\�0���7ROED�0��0���1DVVHU�+��$���-DEEDU�$���(ODJRX]�$��0���$NWKDP�
<��� $P\� +XWFKLQVRQ�� 7KH� ILQG� RI� &29,'���� YDFFLQH�� FKDOOHQJHV� DQG�
RSSRUWXQLWLHV���-��,QIHFW��3XEOLF +HDOWK��������������������

�� 0RJKDGDV�6��0���9LOFKHV�7��1���=KDQJ�.���:HOOV�&��5���6KRXNDW�$���6LQJHU�%��
+���0H\HUV�/��$���1HX]LO�.��0���/DQJOH\�-��0���)LW]SDWULFN�0��&���*DOYDQL�$��
3��� 7KH� LPSDFW� RI� YDFFLQDWLRQ� RQ� FRURQDYLUXV� GLVHDVH� ����� �&29,'�����
RXWEUHDNV� LQ� WKH� 8QLWHG� 6WDWHV�� &OLQLFDO� ,QIHFWLRXV� 'LVHDVHV�� ������
������������������

�� $OL� 5RJKDQL�� 7KH� UHODWLRQVKLS� EHWZHHQ� PDFUR�VRFLRHFRQRPLFV� GHWHUPLQDQWV�
DQG�&29,'����YDFFLQH�GLVWULEXWLRQ��$,06�3XEOLF�+HDOWK���������������������

�� 1RD�'DJDQ�0��'���1RDP�%DUGD�0��'���(OGDG�.HSWHQ�3K��'���2UHQ�0LURQ�0��
$���6KD\�3HUFKLN�0��$���0DUN�$���.DW]�0��'���0LJXHO�$���+HUQiQ�0��'���0DUF�
/LSVLWFK�'���3KLO���%HQ�5HLV�3K��'���5DQ�'���%DOLFHU�0��'���%17���E��PUQD�
&29,'���� YDFFLQH� LQ� D� QDWLRQZLGH� PDVV� YDFFLQDWLRQ� VHWWLQJ�� 7KH� 1HZ�
(QJODQG�-RXUQDO�0HGLFLQH���������������������

�� :+2������Q&R9�YDFFLQHV�VDJH�UHFRPPHQGDWLRQ�D]G������������HQJ�SGI��

�� /LQJ�1L��HW�DO���'HWHFWLRQ�RI�6$56�&R9���VSHFLILF�KXPRUDO�DQG�FHOOXODU�LPPXQLW\�
LQ�&29,'����FRQYDOHVFHQW�LQGLYLGXDOV��,PPXQLW\������������������������

�� -LDQJ�6���+LOO\HU�&���'X�/���1HXWUDOL]LQJ�DQWLERGLHV�DJDLQVW�6$56�&R9���DQG�
RWKHU�KXPDQ�FRURQDYLUXVHV��7UHQGV�,PPXQRO�������������������������

��� *U]HODN� /��� 7HPPDP� 6��� 3ODQFKDLV� &��� 'HPHUHW� &��� 7RQGHXU� /��� +XRQ� &���
*XLYHO�%HQKDVVLQH�)���6WDURSROL�,���&KD]DO�0���'XIORR�-���HW�DO���$�FRPSDULVRQ�
RI�IRXU�VHURORJLFDO�DVVD\V�IRU�GHWHFWLQJ�DQWL�6$56�&R9���DQWLERGLHV�LQ�KXPDQ�
VHUXP� VDPSOHV� IURP� GLIIHUHQW� SRSXODWLRQV�� 6FLHQFH� 7UDQVODWLRQDO� 0HGLFLQH��
��������������������

��� KWWSV���DVVHWV�SXEOLVKLQJ�VHUYLFH�JRY�XN�JRYHUQPHQW�XSORDGV�V\VWHP�XSORDGV�DW
WDFKPHQWBGDWD�ILOH���������FPDBXNSDUB&29,'B��BYDFFLQHBDVWUD]HQHFDBSDU
B�����������SGI��

��� /RXLVH�-���5REHUWVRQD�0���$QGUHZ�1HVELWD�-DPHV�$��'���0F/DXJKOLQFG�� ,J*�
DQWLERG\� SURGXFWLRQ� DQG� SHUVLVWHQFH� WR� ��PRQWKV� IROORZLQJ� 6$56�&R9���
YDFFLQDWLRQ�� $� 1RUWKHUQ� ,UHODQG� REVHUYDWLRQDO� VWXG\�� 6FLHQFH'LUHFW�� �����
�������������������

��� 1JX\HQ�9DQ�9LQK�&KDX��HW�DO���,PPXQRJHQLFLW\�RI�R[IRUG�DVWUD]HQHFD�FRYLG�
��� YDFFLQH� LQ� YLHWQDPHVH� KHDOWK�FDUH� ZRUNHUV�� 7KH� $PHULFDQ� -RXUQDO� RI�
7URSLFDO�0HGLFLQH�DQG�+\JLHQH������������������������
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6800$5<�

678'<�72�(9$/8$7(�7+(�,0081(�5(63216(�$)7(5�9$&&,1$7,21�
$*$,167�&29,'����2)�2;)25'�$675$=(1(&$�%<�7:2�0(7+2'6�72�
'(7(&7�,J*�$17,%2',(6�$*$,167�3527(,1�6�2)�6$56�&29���$1'�

1(875$/,=,1*�$17,%2',(6�

6$56�&R9��� LV�D�GDQJHURXV�SDQGHPLF� DIIHFWLQJ�KXPDQLW\� IURP������ WR� WKH�
SUHVHQW��&XUUHQWO\�� WKHUH� LV� QR� VSHFLILF� WUHDWPHQW� IRU� WKH�GLVHDVH�FDXVHG�E\�6$56�
&R9��� YLUXV�� 7KHUHIRUH�� YDFFLQHV� DUH� DQ� HIIHFWLYH� PHWKRG� WR� FRQWURO� DQG� SUHYHQW�
GLVHDVHV��7R�DVVHVV�WKH�LPPXQH�UHVSRQVH�IROORZLQJ�YDFFLQDWLRQ�DJDLQVW�&29,'�����
$QWL�6$56�&R9��� ,J*�DQWLERG\�DQG�QHXWUDOL]LQJ� DQWLERGLHV� OHYHOV�ZHUH�PHDVXUHG�
LQ� ��� YROXQWHHUV� DJHG� ��� WR� ���� DW� WKH� WLPH� EHIRUH� YDFFLQDWLRQ� LQFOXGLQJ�� ��� GD\V�
DIWHU�WKH�ILUVW�GRVH�����GD\V�DQG���PRQWKV�DIWHU�WKH��QG�GRVH�RI�2[IRUG�$VWUD=HQHFD
YDFFLQH��,Q�WKLV�DQDO\VLV��,J*�DQWLERG\�ZDV�GHWHFWHG�LQ�DOO�VDPSOHV�DW����GD\V�DIWHU�
WKH�ILUVW�GRVH�RI�YDFFLQH��WKH�JHRPHWULF�PHDQ�,J*�OHYHOV�ZHUH��������������,8�PO��
7KH�DQLWL�VSLNH�,J*�OHYHG�SHDNHG����GD\V�RI�WKH�VHFRQG�GRVH�YDFFLQDWLRQ��WKH�PHDQ�
,J*� OHYHOV�ZHUH� ������������� ,8�PO��$IWHU� ��PRQWKV� IURP� WKH� GD\� RI� WKH� VHFRQG�
LQMHFWLRQ�� ,J*� OHYHO� ZDV� ������� ������ ,8�PO�� 7KH� KLJKHVW� OHYHO� RI� QHXWUDOL]LQJ�
DQWLERGLHV� �1$EV��ZDV� DOVR� DW� ���GD\V� DIWHU� WKH� VHFRQG� LQMHFWLRQ�ZLWK� WKH�DYHUDJH�
YDOXH��������������,8�PO��$IWHU���PRQWKV�RI� WKH�VHFRQG� LQMHFWLRQ�� WKH�1$EV� OHYHO�
UHPDLQHG��������������,8�PO��7KXV��DIWHU�UHFHLYLQJ�WZR�GRVHV�RI�WKH�YDFFLQH������
RI� WKH� VWXG\� SDUWLFLSDQWV� SURGXFHG� DQWLERGLHV� VSHFLILF� WR� 6$56�&R9��� DQG�
PDLQWDLQHG�DQWLERGLHV�DIWHU���PRQWKV��

.H\ZRUGV�� &29,'���� ,J*� DQWLERGLHV�� QHXWUDOL]LQJ� DQWLERGLHV�� YDFFLQH��
LPPXQRJHQLFLW\��NKiQJ�WK͋�,J*��NKiQJ�WK͋�WUXQJ�KzD��ÿiS�ͱQJ�PL͍Q�G͓FK��
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