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7KRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ�Oj�PӝW�WURQJ�QKӳQJ�QJX\rQ�QKkQ�SKә�ELӃQ�
FӫD�ÿDX�OѭQJ�Yj�ÿDX�WKҫQ�NLQK�WӑD��ҧQK�KѭӣQJ�ÿӃQ�FKҩW�OѭӧQJ�FXӝF�VӕQJ�Yj�NKҧ�QăQJ�
ODR�ÿӝQJ�FӫD�QJѭӡL�EӋQK��&y�WUrQ�����EӋQK�QKkQ�ÿDX�Y�QJ�FӝW�VӕQJ�WKҳW�OѭQJ�SKҧL�
YjR�YLӋQ�Yu� WULӋX�FKӭQJ�ÿDX�� WURQJ�NKL�ÿy�FiF�QJKLrQ�FӭX�NKiF�FǊQJ�FKR� WKҩ\�ÿDX�
OѭQJ�Oj�WULӋX�FKӭQJ�SKә�ELӃQ�JһS�SKҧL�WURQJ�TXmQJ�ÿӡL�FӫD�PӛL�QJѭӡL�YӟL�Wӹ�OӋ�Oj����
����>�@��&y�NKRҧQJ�������EӋQK�QKkQ�ÿDX�Y�QJ�FӝW�VӕQJ�WKҳW�OѭQJ�Fy�FăQ�QJX\rQ�Oj�
WKRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ�>�@��7ӹ�OӋ�OѭX�KjQK�FDR��ÿһF�ELӋW�Oj�FiF�ÿӕL�WѭӧQJ�
WURQJ�ÿӝ�WXәL�WUҿ�Yj�WUXQJ�QLrQ�JyS�SKҫQ�JLD�WăQJ�Wӹ�OӋ�WjQ�WұW��Jk\�ҧQK�KѭӣQJ�WӟL�WuQK�
WUҥQJ�VӭF�NKӓH�Yj�NKҧ�QăQJ�ODR�ÿӝQJ�FӫD�EӋQK�QKkQ��+jQJ�QăP��WҥL�0ӻ�FKL�SKt�\�WӃ�
FKR�ÿLӅX� WUӏ�YѭӧW�TXi�����Wӹ�ÿ{� OD��QăP�>�@��&iF�EҵQJ�FKӭQJ�FKR�WKҩ\�FiF�SKѭѫQJ�
SKiS�ÿLӅX�WUӏ�EҧR�WӗQ�WLӃW�NLӋP�FKL�SKt�KѫQ�VR�YӟL�SKүX�WKXұW�ÿLӅX�WUӏ�WKRiW�Yӏ�ÿƭD�ÿӋP�
FӝW� VӕQJ� WKҳW� OѭQJ��1KyP�ÿLӅX� WUӏ�EҧR�WӗQ� WLӃW�NLӋP�ÿiQJ�NӇ� �����(XUR�VR�YӟL������
(XUR��S�������� >�@��ĈLӅX� WUӏ� Vӱ�GөQJ� SKүX� WKXұW� JLҧL� SKyQJ�NKӕL� WKRiW� Yӏ�� SKѭѫQJ�
SKiS�Qj\�ÿHP�OҥL�QKLӅX�OӧL�tFK�QJҳQ�KҥQ�WX\�QKLrQ�FҫQ�SKҧL�FKL�WUҧ�PӝW�NKRҧQ�FKL�SKt�
OӟQ�KѫQ�Yj�FKӏX�QKӳQJ�QJX\�Fѫ�ELӃQ�FKӭQJ�OӟQ�KѫQ���

.pR�JLmQ�FӝW�VӕQJ�JL~S�JLҧP�ÿѭӧF�����EӋQK�QKkQ�SKҧL�SKүX�WKXұW�WKRiW�Yӏ�ÿƭD�
ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ�>�@��6yQJ�QJҳQ�WUӏ�OLӋX�Oj�PӝW�WURQJ�QKӳQJ�SKѭѫQJ�SKiS�QKLӋW�
WUӏ� OLӋX� VkX�JL~S�JLҧP�ÿDX�JLmQ�Fѫ�� WăQJ�FѭӡQJ�GLQK�GѭӥQJ� Wә� FKӭF�� /LӋX�SKiS�ÿm�
ÿѭӧF�ӭQJ�GөQJ�WURQJ�ÿLӅX�WUӏ�FiF�FKӭQJ�ÿDX�Fѫ�[ѭѫQJ�NKӟS�Yj�ÿҥW�ÿѭӧF�QKLӅX�NӃW�
TXҧ�NKҧ�TXDQ�� 3KѭѫQJ�SKiS� ÿLӋQ� FKkP�� [RD�EyS�EҩP�KX\ӋW� NӃW�KӧS� WiF�ÿӝQJ� FӝW�
VӕQJ�ÿѭӧF�ӭQJ�GөQJ�WURQJ�ÿLӅX�WUӏ�WKRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ��ÿHP�OҥL�KLӋX�
TXҧ�JLҧP�ÿDX�QKDQK��FҧL� WKLӋQ� WҫP�YұQ�ÿӝQJ�FӝW�VӕQJ� WKҳW� OѭQJ� >�@��7X\�Fy�QKLӅX�
SKѭѫQJ�SKiS�ÿLӅX�WUӏ�WtFK�FӵF�QKѭQJ�Wӹ�OӋ�WiL�SKiW�FiF�WULӋX�FKӭQJ�ÿDX�OѭQJ�Oj�WѭѫQJ�
ÿӕL�FDR��NKRҧQJ�����EӋQK�QKkQ�WKRiW�Yӏ�ÿƭD�ÿӋP�ÿLӅX�WUӏ�EҵQJ�SKѭѫQJ�SKiS�NK{QJ�
[kP�OҩQ�ÿDX�WiL�SKiW�VDX���QăP�WKHR�G}L�>�@��ĈD�WUӏ�OLӋX�Yj�U~W�QJҳQ�WKӡL�JLDQ�QҵP�
YLӋQ��QkQJ�FDR�FKҩW�OѭӧQJ�FXӝF�VӕQJ��JL~S�EӋQK�QKkQ�WiL�KzD�QKұS�FӝQJ�ÿӗQJ��JLҧP�
WKLӇX� Wӹ� OӋ� WiL� SKiW� Oj�PөF� WLrX� ÿLӅX� WUӏ� OkX� GjL� Yj� OjP� JLҧP�JiQK�QһQJ� \� WӃ�� 7X\�
QKLrQ��WҥL�9LӋW�1DP�FKR�ÿӃQ�QD\�FKѭD�Fy�QJKLrQ�FӭX�QjR�ÿiQK�JLi�KLӋX�TXҧ�FӫD�YLӋF�
NӃW�KӧS�VyQJ�QJҳQ��[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP�Yj�NpR�JLmQ�FӝW�VӕQJ�FǊQJ�QKѭ�
WKHR�G}L�Wӹ�OӋ�WiL�SKiW�VDX�ÿLӅX�WUӏ��
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�����ĈӕL�WѭӧQJ�QJKLrQ�FӭX���

%ӋQK�QKkQ�NK{QJ�SKkQ�ELӋW�JLӟL� WtQK�Wӯ����WXәL�WUӣ�OrQ��ÿӗQJ�ê�Yj�Wӵ�QJX\ӋQ�
WKDP�JLD�QJKLrQ�FӭX�YӟL�FiF�WLrX�FKXҭQ�VDX��


�7LrX�FKX̱Q�O͹D�FK͕Q���
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��/kP�VjQJ��%1�Fy�ÿӫ�������WULӋX�FKӭQJ�WURQJ�EҧQJ�WLrX�FKXҭQ�FKҭQ�ÿRiQ�FӫD�
6DSRUWD���������

��0ӭF�ÿӝ�WKRiW�Yӏ�ÿƭD�ÿӋP�ÿӝ�,��,,��,,,�WUrQ�SKLP�05,�FӝW�VӕQJ�WKҳW�OѭQJ��


�7LrX�FKX̱Q�OR̩L�WUͳ���

%ӋQK�QKkQ�Fy�PҳF�NqP���WURQJ�FiF�EӋQK�Oê�VDX��

��Ĉm�SKүX�WKXұW�FӝW�VӕQJ�WKҳW�OѭQJ�KRһF�EӋQK�QKkQ�Fy�WLӅQ�Vӱ�FKҩQ�WKѭѫQJ�FӝW�
VӕQJ��Wӫ\�VӕQJ�QһQJ�QӅ��FzQ�PDQJ�GөQJ�Fө�NӃW�KӧS�[ѭѫQJ��

��<ӃX�KRһF�OLӋW�FKL�GѭӟL��%ӋQK�QKkQ�ORmQJ�[ѭѫQJ�QһQJ��

��%ӋQK�QKkQ�Fy�EӋQK�Oê�QӝL�NKRD�QһQJ�NqP�WKHR�QKѭ��VX\�WLP��VX\� WKұQ��VX\�
JDQ��ODR��XQJ�WKѭ��WăQJ�KX\ӃW�iS��NK{QJ�NLӇP�VRiW���EӋQK�Oê�PҥFK�YjQK��EӋQK�QKkQ�
Vӱ�GөQJ�Pi\�WҥR�QKӏS��UӕL�ORҥQ�QKӏS�WLP��WURQJ�Fѫ�WKӇ�Fy�NLP�ORҥL��ODR�FKѭD�әQ�ÿӏQK��
WKRiW�Yӏ�QӝL�[ӕS«�

��3Kө�Qӳ�Fy� WKDL��PүQ�FҧP�YӟL�VyQJ�QJҳQ��KRһF�FiF�EӋQK�QKkQ�NK{QJ� WXkQ�WKӫ�
ÿLӅX�WUӏ��

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

��7KLӃW�NӃ�QJKLrQ�FӭX��7Kӱ�QJKLӋP�OkP�VjQJ�ÿӕL�FKӭQJ��

��&ӥ�PүX������EӋQK�QKkQ�ÿѭӧF�FKLD�WKjQK�ED�QKyP��1KyP�QJKLrQ�FӭX��QKyP�
1&��� JӗP� ��� EӋQK� QKkQ� ÿѭӧF� FDQ� WKLӋS� EҵQJ� VyQJ� QJҳQ� ÿLӅX� WUӏ�� [RD� EyS� EҩP�
KX\ӋW�� ÿLӋQ� FKkP�� NpR� JLmQ� FӝW� VӕQJ� EҵQJ�Pi\�� FiF� QKyP� FKӭQJ� EDR� JӗP� QKyP�
1&��JӗP����EӋQK�QKkQ�ÿѭӧF�FDQ�WKLӋS�EҵQJ�ÿLӋQ�FKkP��[RD�EyS�EҩP�KX\ӋW��QKyP�
1&��JӗP����EӋQK�QKkQ� Vӱ�GөQJ� VyQJ�QJҳQ��.pR�JLmQ� FӝW� VӕQJ�EҵQJ�Pi\��&ҧ�ED�
QKyP�ÿѭӧF�KѭӟQJ�GүQ�FKӃ�ÿӝ�VLQK�KRҥW��Vӱ�GөQJ�ÿDL�Kӛ�WUӧ�FӝW�VӕQJ�WKҳW�OѭQJ��%ӋQK�
QKkQ�ÿѭӧF� WKăP�NKiP�Yj�FDQ� WKLӋS� WҥL�7UXQJ� WkP�QJKLrQ�FӭX�Yj�ÿLӅX� WUӏ� Nӻ� WKXұW�
FDR��9LӋQ�<�VLQK�1KLӋW�ÿӟL��7UXQJ� WkP�1KLӋW�ÿӟL�9LӋW� ��1JD� Wӯ� WKiQJ��������ÿӃQ�
WKiQJ���������

��&KӍ�WLrX�ÿiQK�JLi�NӃW�TXҧ�ÿLӅX�WUӏ��7ULӋX�FKӭQJ�ÿDX��ÿLӇP�9$6���PӭF�ÿӝ�WjQ�
WұW�FKR�EӋQK�QKkQ�WKRiW�Yӏ�ÿƭD�ÿӋP��2',��� WKӡL�JLDQ�ÿLӅX�WUӏ�� Wӹ� OӋ� WiL�SKiW�ÿDX�VDX�
ÿLӅX�WUӏ��

��3KѭѫQJ�SKiS�WLӃS�FұQ��%ӋQK�QKkQ�VDX�NKL�ÿѭӧF�FKҭQ�ÿRiQ�WKRiW�Yӏ�ÿƭD�ÿӋP�
FӝW�VӕQJ�WKҳW�OѭQJ�WKHR�WLrX�FKXҭQ�OӵD�FKӑQ�VӁ�ÿѭӧF�VjQJ�OӑF�ÿӇ�ORҥL�WUӯ�FiF�WUѭӡQJ�
KӧS�Fy�FKӕQJ�FKӍ�ÿӏQK�FǊQJ�QKѭ�PҳF�FiF�EӋQK�Oê�PҥQ�WtQK�ҧQK�KѭӣQJ�WӟL�NKҧ�QăQJ�
WKDP� JLD� QJKLrQ� FӭX�� 6DX� ÿy� EӋQK�QKkQ� ÿѭӧF�SKkQ� QKyP�QJүX� QKLrQ� ÿѫQ�YjR� ED�
QKyP��0ӛL�QKyP�ÿѭӧF�ÿLӅX� WUӏ� FKR�ÿӃQ�NKL�EӋQK�QKkQ�KӃW�ÿDX�KRһF� FzQ�ÿDX�QKҽ�
�9$6�����6DX�ÿy�EӋQK�QKkQ�ÿѭӧF�WKHR�G}L� WURQJ���WKiQJ�ÿӇ�ÿiQK�JLi�Wӹ�OӋ�ÿDX�WiL�
SKiW��7URQJ�TXi� WUuQK� WKHR�G}L�EӋQK�QKkQ�SKҧL� WXkQ� WKӫ�KѭӟQJ�GүQ� WұS� OX\ӋQ�� WKyL�
TXHQ�YұQ�ÿӝQJ�Yj�ÿL� OjP�EuQK�WKѭӡQJ��.KL�[XҩW�KLӋQ�ÿDX�OѭQJ�YӟL�PӭF�ÿӝ�9$6���
WKu�JKL�QKұQ�WKӡL�ÿLӇP�WiL�SKiW��ÿѫQ�Yӏ��WKiQJ���

����� ;ӱ� Oê� Vӕ� OLӋX�� 1KұS� OLӋX� YjR� ([FHO� ������ [ӱ� Oê� Vӕ� OLӋX� Vӱ� GөQJ� 5�
ODQJXDJH��������
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�����ĈҥR�ÿӭF�WURQJ�QJKLrQ�FӭX�

ĈӕL�WѭӧQJ�QJKLrQ�FӭX�ÿѭӧF�JLҧL�WKtFK�YӅ�PөF�ÿtFK�Yj�QӝL�GXQJ�FӫD�QJKLrQ�FӭX�
WUѭӟF�NKL�WLӃQ�KjQK�SKӓQJ�YҩQ�Yj�FKӍ�WLӃQ�KjQK�NKL�Fy�Vӵ�FKҩS�QKұQ�WKDP�JLD�FӫD�ÿӕL�
WѭӧQJ�QJKLrQ�FӭX��ĈӅ� WjL�ÿѭӧF� WK{QJ�TXD�+ӝL�ÿӗQJ�ÿҥR�ÿӭF�7UXQJ� WkP�1KLӋW�ÿӟL�
9LӋW���1JD��Pm�Vӕ�TX\ӃW�ÿӏQK�������&1�+'''��

���.ӂ7�48Ҧ�

�����ĈһF�ÿLӇP�FKXQJ�ÿӕL�WѭӧQJ�WKDP�JLD�QJKLrQ�FӭX�WUѭӟF�FDQ�WKLӋS�

����%ӋQK�QKkQ�ÿӫ�WLrX�FKXҭQ�ÿm�WKDP�JLD�QJKLrQ�FӭX�ÿD�Vӕ�Oj�Qӳ�JLӟL�FKLӃP�
�������ÿӝ�WXәL�WUXQJ�EuQK�����������WXәL��QKyP�1&��Oj�����������WXәL��QKyP�1&��
Oj� ���������� WXәL�� QKyP�1&�� Oj� ���������� WXәL���1KyP� ODR� ÿӝQJ� FKkQ� WD\� FKLӃP�
�������QKyP�ODR�ÿӝQJ�WUt�yF�FKLӃP���������

%ӋQK�QKkQ� WKDP�JLD�QJKLrQ� FӭX�Fy�ÿһF�ÿLӇP� WUѭӟF�ÿLӅX� WUӏ� YӟL�PӭF�ÿӝ�ÿDX�
�9$6���PӭF�ÿӝ�NKX\ӃW�WұW��2',��JLӳD�KDL�QKyP�NKiF�ELӋW�NK{QJ�Fy�ê�QJKƭD�WKӕQJ�Nr�
YӟL�S!������EҧQJ�����3KkQ�ORҥL�WKRiW�Yӏ�ÿƭD�ÿӋP�WUrQ�05,�FKӫ�\ӃX�Oj�ÿӝ������������
WKRiW�Yӏ�ÿD�WҫQJ����������

%ҧQJ����ĈһF�ÿLӇP�OkP�VjQJ�WUѭӟF�ÿLӅX�WUӏ

ĈһF�ÿLӇP� 1KyP�1&�� 1KyP�1&�� 1KyP�1&�� S�

0ӭF�ÿӝ�WKRiW�Yӏ��Q���� � � � !�����

�� ������ ������ ������

�� ��������� ��������� ���������

�� �������� ��������� ��������

7LӅQ�Vӱ�79ĈĈ����WKiQJ��Q��� ��������� ��������� ��������� !�����

7KRiW�Yӏ�ÿD�WҫQJ��Q���� ��������� ��������� ��������� !�����

9$6���'6�ഥࢄ� ������������ ������������ ���������� !�����

2',�������'6�ഥࢄ� ������������ ������������ ���������� !�����

� *KL�FK~��79ĈĈ��7KRiW�Y͓�ÿƭD�ÿ͏P��9$6��9LVXDO�$QDORJXH�6FDOH��2',��2VZHVWU\�
'LVDELOLW\�,QGH[���

�����.ӃW�TXҧ�ÿLӅX�WUӏ�

7KӡL�JLDQ�ÿLӅX�WUӏ�FӫD�WӯQJ�QKyP�ÿѭӧF�WUuQK�Ej\�WURQJ�KuQK����NӃW�TXҧ�FKR�WKҩ\�
1KyP�1&��Fy� WKӡL�JLDQ�ÿLӅX�WUӏ� WUXQJ�EuQK� Oj�����������QJj\��QKyP�1&��Fy� WKӡL�
JLDQ�ÿLӅX�WUӏ�WUXQJ�EuQK�����������QJj\��QKyP�1&��Fy�WKӡL�JLDQ�ÿLӅX�WUӏ�WUXQJ�EuQK�
Oj� ���������� QJj\��1KyP�1&�� Fy� WKӡL� JLDQ� ÿLӅX� WUӏ� QJҳQ� KѫQ� VR� YӟL� QKyP�1&��
WUXQJ�EuQK������QJj\�����&,�Wӯ������������Yj�QJҳQ�KѫQ�QKyP�1&�������QJj\�����&,�
Wӯ������������
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+uQK����%LӇX�ÿӗ�WKӡL�JLDQ�ÿLӅX�WUӏ

.ӃW�TXҧ�ÿLӅX�WUӏ�WK{QJ�TXD�Vӵ�WKD\�ÿәL�PӭF�ÿӝ�ÿDX�9$6��2',�ÿѭӧF�WUuQK�Ej\�
WURQJ�KuQK����VDX�FDQ�WKLӋS�ÿLӇP�9$6��2',�FӫD�KDL�QKyP�ÿӅX�FҧL�WKLӋQ�Fy�ê�QJKƭD�
WKӕQJ�Nr�Yj�ê�QJKƭD� WUrQ� OkP�VjQJ� VR�YӟL� WUѭӟF�ÿLӅX� WUӏ�� WX\�QKLrQ�QKyP�1&��FҧL�
WKLӋQ�WӕW�KѫQ�VR�YӟL�QKyP�1&��Yj�QKyP�1&���Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�YӟL�
S���������

+uQK����%LӇX�ÿӗ�NӃW�TXҧ�ÿLӅX�WUӏ�WKHR�9$6��2',��
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.ӃW�WK~F�ÿӧW�ÿLӅX� WUӏ�Fy�PӝW�Vӕ�WiF�GөQJ�NK{QJ�PRQJ�PXӕQ�FӫD�FiF�SKѭѫQJ�
SKiS�QKѭ�FKҧ\�PiX� WҥL�Yӏ� WUt� FKkP� VDX�NKL� U~W� NLP�� WX\� QKLrQ� WULӋX� FKӭQJ�Qj\� GӉ�
GjQJ�ÿѭӧF�[ӱ�WUt�EҵQJ�G�QJ�E{QJ�Y{�NKXҭQ�EӏW�OҥL�WURQJ�YzQJ�YjL�JLk\�Pj�NK{QJ�ÿӇ�
OҥL�ELӃQ�FKӭQJ�QjR�NKiF�QKѭ�EӝL�QKLӉP��EDQ�[XҩW�KX\ӃW��0ӝW�Vӕ�EӋQK�QKkQ�[XҩW�KLӋQ�
ÿDX�WăQJ�VDX�PӝW�YjL�QJj\�ÿҫX�GR�OӵF�NpR�NK{QJ�SK��KӧS��VDX�NKL�ÿLӅX�FKӍQK�OӵF�NpR�
Yj�FKӃ�ÿӝ�NpR�EӋQK�QKkQ�әQ�ÿӏQK��WLӃS�WөF�WKDP�JLD�TX\�WUuQK�QJKLrQ�FӭX��

1KҵP�ÿiQK�JLi�NӃW�TXҧ�GjL�KҥQ��EӋQK�QKkQ� WLӃS�WөF�ÿѭӧF�WKHR�G}L� WuQK�WUҥQJ�
ÿDX�WiL�SKiW�VDX���WKiQJ�ÿLӅX�WUӏ��.ӃW�TXҧ�Wӹ�VXҩW�QJX\�Fѫ�ÿDX�WiL�SKiW�WKHR�QKyP�WUӏ�
OLӋX�WK{QJ�TXD�FKӍ�Vӕ�+5�ÿѭӧF�WUuQK�Ej\�WҥL�KuQK����

+uQK����%LӇX�ÿӗ�Wӹ�VXҩW�QJX\�Fѫ�ÿDX�WiL�SKiW�WKHR�QKyP�WUӏ�OLӋX�

.ӃW�TXҧ�1KyP�1&��Fy�QJX\�Fѫ�WiL�SKiW�ÿDX�WKҩS�KѫQ�VR�YӟL�QKyP�1&���Yj�
QKyP�1&���Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�YӟL�S��������1KyP�1&��Fy�QJX\�Fѫ�WiL�
SKiW�ÿDX�FDR�JҩS������� OҫQ�QKyP�1&��YӟL����&,�Wӯ�����ÿӃQ�������1KyP�1&��Fy�
QJX\�Fѫ�WiL�SKiW�ÿDX�FDR�KѫQ�QKyP�1&��������OҫQ�YӟL����&,�Wӯ�����ÿӃQ������OҫQ��

���%¬1�/8Ұ1�

7KRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ�Oj�PӝW�EӋQK�SKә�ELӃQ�JyS�SKҫQ�JLD�WăQJ�Wӹ�
OӋ�WjQ�WұW��ҧQK�KѭӣQJ�WӟL�FKҩW�OѭӧQJ�FXӝF�VӕQJ�Yj�NKҧ�QăQJ�ODR�ÿӝQJ��7URQJ�NKL�Vӱ�
GөQJ�SKүX�WKXұW�ÿӇ�JLҧL�SKyQJ�NKӕL�WKRiW�Yӏ�WKu�EӋQK�QKkQ�SKҧL�FKL�WUҧ�YӟL�FKL�SKt�OӟQ�
Yj�FKѭD�Fy�EҵQJ�FKӭQJ�OӧL� tFK�YӅ�OkX�GjL�>�@��&iF�SKѭѫQJ�SKiS�NK{QJ�G�QJ�WKXӕF�
QKѭ�YұW�Oê�WUӏ�OLӋX�ÿm�ÿѭӧF�FKӭQJ�PLQK�KLӋX�TXҧ�JLҧP�ÿDX�Pj�FzQ�KҥQ�FKӃ�QJj\�QJKӍ�
OjP��;X�KѭӟQJ�ÿD�WUӏ�OLӋX�JL~S�EӋQK�QKkQ�WUӣ�OҥL�OjP�YLӋF�QKDQK�KѫQ�Yj�JLҧP�WKLӇX�
NKX\ӃW�WұW��.KL�FiF�SKѭѫQJ�SKiS�ÿLӋQ�FKkP��[RD�EyS�EҩP�KX\ӋW��VyQJ�QJҳQ�WUӏ�OLӋX�
Yj�NpR�JLmQ�FӝW�VӕQJ�ÿѭӧF�Vӱ�GөQJ�QKѭ�OLӋX�SKiS�ÿѫQ�WKXҫQ�WURQJ�ÿLӅX�WUӏ�WKRiW�Yӏ�
ÿƭD�ÿӋP��ÿm�ÿѭӧF�FKӭQJ�PLQK�KLӋX�TXҧ�JLҧP�ÿDX��FҧL� WKLӋQ�FKҩW� OѭӧQJ�FXӝF�VӕQJ��
7X\�QKLrQ� Fy� UҩW� tW� QJKLrQ� FӭX�ÿiQK�JLi�KLӋX�TXҧ� FӫD�YLӋF�NӃW� KӧS�QKLӅX�SKѭѫQJ�
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SKiS�YӟL�QKDX��0ӝW�Vӕ�EiR�FiR�FǊQJ�FKR�WKҩ\�Vӱ�GөQJ�FKkP�FӭX�NӃW�KӧS�KRһF�ÿѫQ�
WKXҫQ�WURQJ�ÿLӅX�WUӏ�WKRiW�Yӏ�FӝW�VӕQJ�WKҳW�OѭQJ��NKL�Vӱ�GөQJ�FKkP�FӭX�ÿҥW�WәQJ�Wӹ�OӋ�
KLӋX�TXҧ�FDR�KѫQ�VR�YӟL�OӵF�NpR�WKҳW�OѭQJ�>�@��NKL�NӃW�KӧS�FKkP�FӭX�YӟL�NpR�JLmQ�FӝW�
VӕQJ�ÿҥW�KLӋX�TXҧ�OkP�VjQJ�WӕW�KѫQ�QKyP�Vӱ�GөQJ�PӝW�Nӻ�WKXұW�ÿѫQ�WKXҫQ�>�@��7URQJ�
QJKLrQ�FӭX�Qj\��FK~QJ�W{L�ÿm�NӃW�KӧS�KDL�SKѭѫQJ�SKiS�Vӱ�GөQJ�WKHR�QJX\rQ�Oê�\�KӑF�
Fә�WUX\ӅQ��ÿLӋQ�FKkP��[RD�EyS�EҩP�KX\ӋW��YӟL�KDL�SKѭѫQJ�SKiS�YұW�Oê�WUӏ�OLӋX��VyQJ�
QJҳQ�WUӏ� OLӋX��NpR�JLmQ�FӝW�VӕQJ��QKҵP�ÿiQK�JLi�WiF�GөQJ�JLҧP�ÿDX��FҧL� WKLӋQ�FKӭF�
QăQJ�VLQK�KRҥW�Yj�WKӡL�JLDQ�ÿLӅX�WUӏ���

7URQJ� \� KӑF� Fә� WUX\ӅQ�� SKѭѫQJ� SKiS� FKkP� FӭX� QKҵP� ÿLӅX� FKӍQK� NKt� KX\ӃW�
WURQJ�Fѫ�WKӇ�ÿѭӧF�YұQ�KjQK�WK{QJ�VXӕW�Wӯ�ÿy�JL~S�QkQJ�FDR�Yj�NK{L�SKөF�WuQK�WUҥQJ�
VӭF�NKӓH��Ĉk\�Oj�SKѭѫQJ�SKiS�ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�WURQJ�ÿLӅX�WUӏ�FiF�EӋQK�Oê�PҥQ�
WtQK��NKL� WiF�ÿӝQJ�YjR�KX\ӋW�VӁ�NtFK�WKtFK�FiF� WKө� WKӇ�WKҫQ�NLQK� WK{QJ�TXD�FiF�P{�
OLrQ�NӃW��Wӯ�ÿy�Jk\�UD�FiF�SKҧQ�[ҥ�FөF�Eӝ�Yj�WKҫQ�NLQK�WUXQJ�ѭѫQJ��NӃW�TXҧ�GүQ�WӟL�Vӵ�
WKD\�ÿәL�FiF�FKҩW�KyD�KӑF� WUXQJ�JLDQ�QKѭ�HQGRUSKLQ��HQFHSKDOLQ�Yj�VHURWRQLQ�>��@��
;RD�EyS�EҩP�KX\ӋW�QKѭ�PӝW�QKiQK�FӫD�SKѭѫQJ�SKiS�FKkP�FӭX��ÿk\�Oj�SKѭѫQJ�SKiS�
KjQJ�ÿҫX�JL~S�Fѫ�ÿѭӧF�WKѭ�JLmQ��WKѭӡQJ�ÿѭӧF�Vӱ�GөQJ�WURQJ�FiF�EӋQK�Oê�Fѫ�[ѭѫQJ�
NKӟS�Jk\�UD�WuQK�WUҥQJ�FR�Fѫ��ÿDX�Fѫ�>��@��;RD�EyS�EҩP�KX\ӋW�Vӱ�GөQJ�WD\�WҥR�UD�FiF�
NtFK�WKtFK�QKҽ�QKjQJ�WҥL�FiF�KX\ӋW�Yӏ��Fy�FiF�JLҧ�WKX\ӃW�FKR�UҵQJ�;RD�EyS�EҩP�KX\ӋW�
WҥR�UD�FiF�ÿiS�ӭQJ�WKҫQ�NLQK�WK{QJ�TXD�FiF�RSLRLGV�QӝL�VLQK�Yj�WăQJ�FѭӡQJ�VҧQ�[XҩW�
FKҩW�GүQ�WUX\ӅQ�WKҫQ�NLQK�QKѭ�VHURWRQLQ��*$%$�Yj�FRUWLFRLG��1JRjL�UD�Fy�WKӇ�JL~S�
JLҧP� Vӵ� OR� OҳQJ� EҵQJ� FiFK� ÿLӅX� FKӍQK� ��K\GUR[\WU\SWDPLQH� Yj� FRUWLFRLG� FӫD� Yӓ�
WKѭӧQJ�WKұQ�>��@��.pR�JLmQ�FӝW�VӕQJ�Vӱ�GөQJ�OӵF�NpR�JL~S�WiL�WҥR�OҥL�ÿѭӡQJ�FRQJ�FӝW�
VӕQJ�WKҳW�OѭQJ��WҥR�ÿLӅX�NLӋQ�WKXұQ�OӧL�FKR�JLҧL�SKyQJ�FiF�NKӕL�WKRiW�Yӏ�FKqQ�pS�Yj�
NtFK�WKtFK�YjR�Wӫ\�VӕQJ��Gk\�WKҫQ�NLQK�� WX\�QKLrQ�Fy�QKLӅX�WUDQK�FmL�YӅ�OӵF�NpR�Yj�
NK{QJ�QrQ�FRL�Qy� Oj�SKѭѫQJ�SKiS�ÿLӅX� WUӏ� GX\�QKҩW� >��@��&iF�QJKLrQ�FӭX�ÿm� WKӵF�
KLӋQ�FKR�WKҩ\�SKѭѫQJ�SKiS�Qj\�Fy�WKӇ�FҧL�WKLӋQ�ÿѭӧF�FKӭF�QăQJ�FӫD�EӋQK�QKkQ�WKRiW�
Yӏ�ÿƭD�ÿӋP�FӝW� VӕQJ� WKҳW� OѭQJ�>��@��6yQJ�QJҳQ� WUӏ� OLӋX� Oj�PӝW� WURQJ�QKӳQJ�SKѭѫQJ�
SKiS�QKLӋW�WUӏ�OLӋX�VkX�JL~S�JLҧP�ÿDX�JLmQ�Fѫ��WăQJ�FѭӡQJ�GLQK�GѭӥQJ�Wә�FKӭF��/LӋX�
SKiS� ÿm� ÿѭӧF� ӭQJ� GөQJ� WURQJ� ÿLӅX� WUӏ� FiF� FKӭQJ� ÿDX� Fѫ� [ѭѫQJ� NKӟS� >��@�� 0ӛL�
SKѭѫQJ�SKiS�Fy�FiF�Fѫ�FKӃ�WiF�GөQJ� ULrQJ�ELӋW�� WX\�QKLrQ�NӃW�TXҧ�QJKLrQ�FӭX�Qj\�
FKR�WKҩ\�NKL�Vӱ�GөQJ�NӃW�KӧS�YӟL�QKDX�ÿm�ÿҥW�KLӋX�TXҧ�KLӋS�ÿӗQJ��ÿHP�OҥL�WiF�GөQJ�
JLҧP� ÿDX�� FҧL� WKLӋQ� FKӭF� QăQJ� FKR� EӋQK� QKkQ� QKDQK� KѫQ�Pj�NK{QJ� JKL� QKұQ� WiF�
ÿӝQJ�EҩW�OӧL�QjR�WURQJ�TXi�WUuQK�ÿLӅX�WUӏ��

6DX���WKiQJ�WKHR�G}L��QKyP�Vӱ�GөQJ�NӃW�KӧS�EӕQ�SKѭѫQJ�SKiS�Fy�Wӹ�VXҩW�QJX\�
Fѫ�WiL�SKiW�ÿDX�tW�KѫQ�VR�YӟL�QKyP�Vӱ�GөQJ�FKkP�FӭX��[RD�EyS�EҩP�KX\ӋW�Yj�QKyP�
Vӱ�GөQJ�NpR�JLmQ�FӝW�VӕQJ�WKҳW� OѭQJ��VyQJ�QJҳQ�WUӏ� OLӋX��KuQK�����0һF�G��WKӡL�JLDQ�
WKHR�G}L�FzQ�QJҳQ��QKѭQJ�NӃW�TXҧ�Qj\�ÿm�FKR�WKҩ\�WiF�GөQJ�YѭӧW�WUӝL�NKL�Vӱ�GөQJ�ÿD�
WUӏ�OLӋX�WURQJ�ÿLӅX�WUӏ�EӋQK�QKkQ�WKRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ��.ӃW�TXҧ�QJKLrQ�
FӭX�EѭӟF�ÿҫX�FKR�WKҩ\�QJRjL�YLӋF�ÿҥW�KLӋX�TXҧ�JLҧP�ÿDX��FҧL�WKLӋQ�KRҥW�ÿӝQJ�FKӭF�
QăQJ�QKDQK�KѫQ�Pj�FzQ�JL~S�JLҧP�Wӹ�OӋ�ÿDX�WiL�SKiW�VDX�ÿLӅX�WUӏ��+LӋX�TXҧ�Qj\�JL~S�
QkQJ�FDR�FKҩW�OѭӧQJ�FXӝF�VӕQJ�FӫD�EӋQK�QKkQ�WKRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ��
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���.ӂ7�/8Ұ1�

1JKLrQ�FӭX�Qj\�FKR�WKҩ\�ÿLӋQ�FKkP��[RD�EyS�EҩP�KX\ӋW��NӃW�KӧS�YӟL�NpR�JLmQ�
FӝW�VӕQJ��VyQJ�QJҳQ�WUӏ�OLӋX�Fy�KLӋX�TXҧ�FҧL�WKLӋQ�WULӋX�FKӭQJ�ÿDX��PӭF�ÿӝ�NKX\ӃW�WұW�
WӕW�KѫQ��WKӡL�JLDQ�ÿLӅX�WUӏ�QJҳQ�KѫQ��Wӹ�OӋ�WiL�SKiW�ÿDX�WURQJ���WKiQJ�VDX�ÿLӅX�WUӏ�WKҩS�
KѫQ�VR�YӟL�QKyP�Vӱ�GөQJ�FKkP�FӭX��[RD�EyS�EҩP�KX\ӋW�Yj�QKyP�Vӱ�GөQJ�VyQJ�QJҳQ�
WUӏ�OLӋX��NpR�GmQ�FӝW�VӕQJ�WKҳW�OѭQJ��

���.+8<ӂ1�1*+ӎ�

6ӱ�GөQJ�NӃW�KӧS�ÿLӋQ�FKkP��[RD�EyS�EҩP�KX\ӋW��NӃW�KӧS�YӟL�NpR�JLmQ�FӝW�VӕQJ��
VyQJ�QJҳQ�WUӏ�OLӋX�WURQJ�ÿLӅX�WUӏ�WKRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ�ÿӝ�,��,,��,,,�

7¬,�/,ӊ8�7+$0�.+Ҧ2

��� 9DQ�&KXRQJ�1���3KR�'��&���7KX\�1��7��7���1JX\HQ�'��7���/XDQ�1��7���0LQK�/��
+���HW�DO���3DLQ�LQFLGHQFH��DVVHVVPHQW��DQG�PDQDJHPHQW�LQ�9LHWQDP��D�FURVV�
VHFWLRQDO�VWXG\�RI��������UHVSRQGHQWV��-��3DLQ��5HV������������������

��� 0XUUD\�&��-��/���%DUEHU�5��0���)RUHPDQ�.��-���2]JRUHQ�$��$���$EG�$OODK�)���
$EHUD� 6�� )��� HW� DO��� *OREDO�� UHJLRQDO�� DQG� QDWLRQDO� GLVDELOLW\�DGMXVWHG� OLIH�
\HDUV� �'$/<V�� IRU� ���� GLVHDVHV� DQG� LQMXULHV� DQG� KHDOWK\� OLIH� H[SHFWDQF\�
�+$/(�� IRU� ���� FRXQWULHV�� ����������� TXDQWLI\LQJ� WKH� HSLGHPLRORJLFDO�
WUDQVLWLRQ��/DQFHW�����������������������������

��� $QGHUVVRQ� *�� %�� -��� (SLGHPLRORJLFDO� IHDWXUHV� RI� FKURQLF� ORZ�EDFN� SDLQ��
/DQFHW��������������������������

��� 6HOYD�6HYLOOD� &��� )HUUDUD� 3��� *HUyQLPR�3DUGR� 0��� &RVW�XWLOLW\� DQDO\VLV� IRU�
UHFXUUHQW�OXPEDU�GLVF�KHUQLDWLRQ��&OLQ��6SLQH��6XUJ������������������������

��� /MXQJJUHQ�$��(���:HEHU�+���/DUVHQ�6���$XWRWUDFWLRQ�YHUVXV�PDQXDO�WUDFWLRQ�LQ�
SDWLHQWV�ZLWK�SURODSVHG�OXPEDU�LQWHUYHUWHEUDO�GLVFV���6FDQG��-��5HKDELO��0HG���
���������������������

��� %ҧR�7��4���%�L�7KDQK�+j��3KѭѫQJ�Ĉ��9���1JKLrQ� FͱX�KL͏X�TX̫�FͯD�ÿL͉X� WU͓�
WKRiW�Y͓�ÿƭD�ÿ͏P�F͡W�V͙QJ�WK̷W�O˱QJ�E̹QJ�SK˱˯QJ�SKiS�N͇W�KͫS�ÿL͏Q�FKkP�YͣL�
NpR�GmQ�F͡W�V͙QJ��7ҥS�FKt�7KҫQ�NLQK�KӑF��������

��� 6XUL�3���5DLQYLOOH�-���+XQWHU�'��-���/L�/���.DW]�-��1���5HFXUUHQFH�RI�UDGLFXODU�
SDLQ� RU� EDFN� SDLQ� DIWHU� QRQVXUJLFDO� WUHDWPHQW� RI� V\PSWRPDWLF� OXPEDU� GLVN�
KHUQLDWLRQ��$UFK��3K\V��0HG��5HKDELO�����������������������

��� 7DQJ� 6��� 0R� =��� =KDQJ� 5��� $FXSXQFWXUH� IRU� OXPEDU� GLVF� KHUQLDWLRQ�� D�
V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��$FXSXQFW��0HG�����������������������

��� 0X� -�� 3LQJ�� &KHQJ� -�� 0LQJ�� $R� -�� %R�� :DQJ� -��� =KDR� '�� *XL�� &OLQLFDO�
REVHUYDWLRQ� RQ� WUHDWPHQW� RI� OXPEDU� LQWHUYHUWHEUDO� GLVF� KHUQLDWLRQ� ZLWK�
HOHFWURDFXSXQFWXUH�RQ�-LDML��([�%����SRLQWV�SOXV�WUDFWLRQ��$�FOLQLFDO�UHSRUW�RI�
���FDVHV��-��$FXSXQFW��7XLQD��6FL���������������������

���� +DQ�-��6���$FXSXQFWXUH�DQG�HQGRUSKLQV��1HXURVFL�/HWW���������������������������
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���� 5RELQVRQ� 1��� /RUHQF� $��� /LDR� ;��� 7KH� HYLGHQFH� IRU� 6KLDWVX�� D� V\VWHPDWLF�
UHYLHZ� RI� 6KLDWVX� DQG� DFXSUHVVXUH�� %0&�&RPSOHPHQW�$OWHUQ��0HG��� ������
�������������

���� <DQJ� &�� +��� /HH� %�� +��� 6RKQ� 6�� +��� $� SRVVLEOH� PHFKDQLVP� XQGHUO\LQJ� WKH�
HIIHFWLYHQHVV� RI� DFXSXQFWXUH� LQ� WKH� WUHDWPHQW� RI� GUXJ� DGGLFWLRQ�� (YLGHQFH�
%DVHG�&RPSOHPHQW�$OWHUQ��0HG�����������������������

���� /DUVVRQ�8���&K|OHU�8���/LGVWU|P�$���/LQG�*���1DFKHPVRQ�$���1LOVVRQ�%��� HW�
DO���$XWR�WUDFWLRQ�IRU�WUHDWPHQW�RI�OXPEDJR�VFLDWLFD��D�PXOWLFHQWUH�FRQWUROOHG�
LQYHVWLJDWLRQ��$FWD�2UWKRS��6FDQG�������������������������

���� .DPDQOL� $��� .DUDFD�$FHW� *��� .D\D� $��� .RF�0��� <LOGLULP� +���&RQYHQWLRQDO�
SK\VLFDO� WKHUDS\� ZLWK� OXPEDU� WUDFWLRQ�� FOLQLFDO� HYDOXDWLRQ� DQG� PDJQHWLF�
UHVRQDQFH� LPDJLQJ� IRU� OXPEDU� GLVF� KHUQLDWLRQ��� %UDWLVO� /HN� /LVW\�� ������
����������������

���� 1XJUDKD�0�� +�� 6��� 3XUQDZDWL� 6��� ,UIDQ�0��� +DQGDUL� /��0�� ,�� 6���.RPELQDVL�
SXOVHG� VKRUWZDYH� WKHUDS\� GDQ� QHXURG\QDPLF� PRELOL]DWLRQ� OHELK� HIHNWLI�
PHQXUXQNDQ�GLVDELOLWDV�SXQJJXQJ�GLEDQGLQJNDQ�NRPELQDVL�SXOVHG�VKRUWZDYH�
WKHUDS\�GDQ� OXPEDU�VSLQH� VWDELOL]DWLRQ� H[HUFLVH�SDGD�SDVLHQ�KHUQLD�QXNOHXV�
SXOSRVXV�OXPERVDNUDO��6SRUW�)LW�-����������������������

6800$5<�

())(&7,9(�&20%,1$7,21�2)�6+257:$9(�7+(5$3<��$&835(6685(�
0$66$*(��(/(&752�$&8381&785(��$1'�75$&7,21�7+(5$3<�,1�7+(�

75($70(17�2)�/80%$5�',6&�+(51,$7,21��

2EMHFWLYHV��7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�WUHDWPHQW�RI�OXPEDU�GLVF�KHUQLDWLRQ�
RI� JUDGHV� ,�� ,,�� DQG� ,,,� E\� VKRUWZDYH� WKHUDS\�� DFXSUHVVXUH� PDVVDJH�� HOHFWUR�
DFXSXQFWXUH��DQG�WUDFWLRQ�WKHUDS\���

0HWKRGV��&RQWUROOHG�FOLQLFDO�WULDO�RQ�����SDWLHQWV�ZLWK�OXPEDU�GLVF�KHUQLDWLRQ�
JUDGH�,��,,��DQG�,,,�LGHQWLILHG�RQ�05,�����SDWLHQWV�LQ�HDFK�JURXS��WUHDWHG�DW�WKH�-RLQ�
9LHWQDP�5XVVLD�7URSLFDO�6FLHQFH�DQG�7HFKQRORJ\�&HQWUH� IURP�$SULO������ WR�0D\�
�������

5HVXOWV�� 7KH� WLPH� WUHDWPHQW� DYHUDJH� RI� WKH� JURXS� XVLQJ� D� FRPELQDWLRQ� RI�
VKRUWZDYH� WKHUDS\�� DFXSUHVVXUH�PDVVDJH�� HOHFWUR�DFXSXQFWXUH�� DQG� WUDFWLRQ� WKHUDS\�
�1&��� ZDV� ����� GD\V�� ZKLFK� ZDV� VKRUWHU� WKDQ� WKDW� RI� WKH� 1&�� JURXS� ����� GD\V�
����&,������� ��������DQG�VKRUWHU� WKDQ� WLPH� WUHDWPHQW�RI� WKH�1&��JURXS������GD\V�
����&,���������������$IWHU�WKH�LQWHUYHQWLRQ��WKH�VWXG\�JURXS
V�9$6��DQG�2',�LQGH[HV�
LPSURYHG�EHWWHU�WKDQ�WKH�FRQWURO�JURXS��S��������7KH�1&��JURXS�KDG�D�ORZHU�ULVN�RI�
SDLQ�UHFXUUHQFH�WKDQ�WKH�1&��JURXS��DQG�WKH�1&��JURXS��S���������

&RQFOXVLRQ�� 7KH� IRXU� WUHDWPHQW� PHWKRGV� UHGXFHG� WUHDWPHQW� GXUDWLRQ��
LPSURYHG�SDLQ�V\PSWRPV��EHWWHU�GLVDELOLW\��DQG�D�ORZHU�ULVN�RI�SDLQ�UHFXUUHQFH�DIWHU�
WUHDWPHQW��
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.H\ZRUGV� /XPEDU� GLVF� KHUQLDWLRQ�� HOHFWUR�DFXSXQFWXUH�� $FXSUHVVXUH��
VKRUWZDYH�WKHUDS\��WUDFWLRQ�WKHUDS\��WKRiW�Y͓�ÿƭD�ÿ͏P�F͡W�V͙QJ�WK̷W�O˱QJ��ÿL͏Q�FKkP��
[RD�EyS�ḘP�KX\͏W��VyQJ�QJ̷Q�ÿL͉X�WU͓��NpR�JLmQ�F͡W�V͙QJ�

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�
����Ĉ̩L�K͕F�'X\�7kQ�

� /LrQ�K͏��%V��3K�QJ�4XDQJ�7�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��SKXQJTXDQJWXQJ�SW#JPDLO�FRP�


