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���ĈҺ7�9Ҩ1�Ĉӄ

'kQ� Vӕ WKӃ JLӟL� SKҧL� ÿӕL�PһW� YӟL� WuQK� WUҥQJ� WKLӃX� WKӵF�SKҭP�Yj�GLQK�GѭӥQJ
QJj\�FjQJ�JLD�WăQJ�� Wӯ ����WULӋX�QJѭӡL�YjR�QăP������OrQ�����WULӋX�QJѭӡL�YjR�QăP�
�����>�@��ѬӟF�WtQK�NKRҧQJ�PӝW�Wӹ QJѭӡL�WUrQ�WRjQ�FҫX�Vӱ GөQJ�WKӵF�YұW�KRDQJ�GҥL�ÿӇ
Eә VXQJ�YjR�FKӃ ÿӝ ăQ�XӕQJ�FӫD�Kӑ >�@��'R�ÿy��FҫQ�JKL�QKұQ ÿҫ\�ÿӫ KѫQ Vӵ ÿyQJ�JyS�
FӫD� QKӳQJ� ORjL� WKӵF� YұW� Qj\� ÿӕL YӟL� DQ� QLQK� OѭѫQJ� WKӵF� Yj� GLQK� GѭӥQJ� WURQJ� FiF�
FӝQJ�ÿӗQJ�Vӱ GөQJ�FK~QJ��1JRjL�UD��WKӵF�YұW�KRDQJ�GҥL�ăQ�ÿѭӧF�OjP�WăQJ�FKҩW�OѭӧQJ�
GLQK�GѭӥQJ�FӫD�NKҭX�SKҫQ�ăQ�Q{QJ�WK{Q��QKҩW�Oj�FiF�YL�FKҩW�GLQK�GѭӥQJ��YLWDPLQ�Yj�
NKRiQJ� FKҩW��� ÿ{L� NKL� YѭӧW� WUӝL� KѫQ� VR� YӟL� FiF� JLӕQJ�ÿѭӧF� WKXҫQ�KyD� >�@��0ӝW� Vӕ
WURQJ�FK~QJ�FKӭD�FiF�JHQ ÿѭӧF�Vӱ GөQJ ÿӇ FҧL� WKLӋQ�QăQJ�VXҩW� FӫD�FiF�JLӕQJ�Fk\�
WUӗQJ�>�@��WăQJ�WKX�QKұS�Kӝ JLD�ÿuQK�>�@��JyS�SKҫQ�WKӵF�KLӋQ�PөF�WLrX�SKiW�WULӇQ�EӅQ�
YӳQJ�YӅ [yD�ÿyL��JLҧP�QJKqR�

.KX�%ҧR�WӗQ�7KLrQ�QKLrQ��.%771��0ѭӡQJ�/D�Fy�WӑD�ÿӝ ÿӏD�Oê��7ӯ ��R��¶��´�
ÿӃQ���R��¶��´�Yƭ�%ҳF��Wӯ ���R��¶��´�ÿӃQ����R��¶��´�NLQK�Ĉ{QJ��7әQJ�GLӋQ�WtFK�Oj�
������KD��WURQJ�ÿy�GLӋQ�WtFK�UӯQJ�Wӵ QKLrQ�Oj�������KD�WKXӝF�ÿӏD�JLӟL�KjQK�FKtQK�FӫD�
��[m��1JӑF�&KLӃQ��+XD�7UDL��1һP�3ăP��FӫD�KX\ӋQ�0ѭӡQJ�/D�� WӍQK�6ѫQ�/D� 1ҵP�
WURQJ�Y�QJ�NKt�KұX�QKLӋW�ÿӟL�JLy�P�D��Fy�WtQK�ÿD�GҥQJ�VLQK�KӑF�FDR�.%771�0ѭӡQJ�
/D�EҧR� WӗQ�ÿѭӧF�QJXӗQ�JHQ�QKLӅX� ORjL�ÿӝQJ� WKӵF�YұW�TXê�KLӃP��ÿӗQJ� WKӡL� OѭX�JLӳ�
QKӳQJ�WұS�TXiQ�TXê�Yj�JLjX�WtQK�QKkQ�YăQ�FӫD���GkQ�WӝF�DQK�HP�F�QJ�FKXQJ�VӕQJ�
�7KiL��+¶0{QJ��/D�+D��.KiQJ�� >�@��.%771�0ѭӡQJ�/D�FXQJ�FҩS�QJXӗQ� WKX�QKұS�
ÿiQJ�NӇ�Yj�QKLӅX�ORҥL�WKӵF�SKҭP�TXDQ�WUӑQJ�FKR�FiF�FӝQJ�ÿӗQJ�VӕQJ�ErQ�WURQJ�KRһF�
SKө� FұQ��4XD� QKLӅX� WKӃ� KӋ� VӕQJ� GӵD� YjR� UӯQJ�� FiF� FӝQJ� ÿӗQJ� Fѭ� GkQ� .%771�
0ѭӡQJ�/D�ÿm� WtFK� OXӻ�ÿѭӧF�QKLӅX� WUL� WKӭF�Yj�NLQK�QJKLӋP�TXê� JL~S�Kӑ� WӗQ� WҥL�Yj�
WKtFK�QJKL�YӟL�FiF�ÿLӅX�NLӋQ�EҩW�OӧL�FӫD�Wӵ�QKLrQ��ĈLӇQ�KuQK�QKѭ�FӝQJ�ÿӗQJ�GkQ�WӝF�
7KiL�ÿm�WҥR�FKR�PuQK�PӝW�NKR�WjQJ�WUL�WKӭF YӅ Vӱ GөQJ�WKӵF�YұW�KRDQJ�GҥL��+ӑ YүQ�
GX\�WUu�ÿѭӧF�WUX\ӅQ�WKӕQJ�Vӱ GөQJ�WKӵF�SKҭP�ÿD�GҥQJ�Wӯ Wӵ QKLrQ��Ĉk\�Oj�JӧL�ê�FKR�
FiF�QJKLrQ�FӭX�ÿiQK�JLi�JLi�WUӏ GLQK�GѭӥQJ�FӫD WKӵF�YұW�Fy�QJXӗQ�JӕF�KRDQJ�GҥL�Yj�
SKiW�WULӇQ�WKjQK�FiF�WKӵF�SKҭP�VҥFK�KD\�ÿһF�VҧQ��OjP�ÿD�GҥQJ�KyD�QJXӗQ�WKӵF�SKҭP�
SKөF�Yө FKR�FRQ�QJѭӡL��&iF� ORjL� WKӵF�YұW� UӯQJ�ÿѭӧF�QJѭӡL�GkQ� Vӱ GөQJ� OjP� WKӵF�
SKҭP�TXD�QKLӅX�WKӃ KӋ��FKR�WKҩ\�WtQK�DQ�WRjQ�FDR��

&KR�ÿӃQ�QD\��ÿm�Fy�QKLӅX�F{QJ�WUuQK�QJKLrQ�FӭX�WUrQ�WKӃ JLӟL�Yj�9LӋW�1DP�YӅ
WKӵF�YұW�KRDQJ�GҥL�OjP�WKӵF�SKҭP�ÿѭӧF�WKӵF�KLӋQ��PDQJ�OҥL�JLi�WUӏ NKRD�KӑF�Yj�WKӵF�
WLӉQ�QKѭ��QJKLrQ�FӭX�Fk\� OѭѫQJ� WKӵF�KRDQJ�GҥL Yj�EiQ�KRDQJ�GҥL FӫD�9ѭѫQJ�TXӕF�
%XQ\RUR�.LWDUD�>�@��QJKLrQ�FӭX�WKӵF�YұW�KRDQJ�GҥL ÿѭӧF�Vӱ GөQJ�EӣL�FӝQJ�ÿӗQJ�ErQ�
WURQJ�Yj�[XQJ�TXDQK�FiF�NKX�EҧR�WӗQ�FӫD�Y�QJ�7HVR�.DUDPRMD��8JDQGD�>�@��QJKLrQ�
FӭX�WjL�QJX\rQ�WKӵF�YұW�UӯQJ�OjP�UDX�ăQ�ÿѭӧF�WҥL�.%771�&RSLD��KX\ӋQ�7KXұQ�&KkX��
WӍQK�6ѫQ�/D�>�@��QJKLrQ�FӭX�ÿD�GҥQJ�WKjQK�SKҫQ�ORjL�WKӵF�YұW�KRDQJ�GҥL Fy JLi WUӏ OjP�
UDX�ăQ ÿѭӧF�WҥL�NKX�YӵF�[m <rQ�6ѫQ��KX\ӋQ�<rQ�&KkX��WӍQK�6ѫQ�/D�>��@��QJKLrQ�FӭX�
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ÿD� GҥQJ� FiF� ORjL� WKӵF� YұW� ÿѭӧF� FӝQJ� ÿӗQJ� GkQ� WӝF� Vӱ GөQJ� OjP� WKӵF� SKҭP� ӣ [m�
0ѭӡQJ�/ҥQ��KX\ӋQ�6ӕS�&ӝS��WӍQK�6ѫQ�/D�>��@�Yj�QJKLrQ�FӭX�WKjQK�SKҫQ�ORjL�WKӵF�
YұW�Vӱ GөQJ�OjP�WKӵF�SKҭP�FӫD�FӝQJ�ÿӗQJ�.
+R��QJKLrQ�FӭX�ÿLӇP WҥL�UӯQJ�SKzQJ�Kӝ
1DP�%DQ��WӍQK�/kP�ĈӗQJ�>��@��7KӵF�YұW�KRDQJ�GҥL NK{QJ�FKӍ Fy�WLӅP�QăQJ�WKѭѫQJ�
PҥL�KyD�Pj�FzQ�Fy�WKӇ NKDL�WKiF�QKѭ�PӝW�NKtD�FҥQK�WtFK�FӵF�SKөF�Yө FKR�YLӋF�EҧR�
WӗQ�ÿD�GҥQJ�VLQK�KӑF�EӅQ�YӳQJ�WҥL�ÿӏD�SKѭѫQJ� 'R�ÿy��YLӋF�SKkQ�WtFK�\ӃX�Wӕ�ÿӏD�Oê��
GҥQJ�VӕQJ�FӫD�NKX�KӋ�WKӵF�YұW� OjP�Fѫ�Vӣ�FKR�F{QJ�WiF�EҧR�WӗQ�FiF�JLi�WUӏ�ÿD�GҥQJ�
VLQK�KӑF�ӣ�.%771�0ѭӡQJ�/D��WӍQK�6ѫQ�/D�Oj�UҩW�FҫQ�WKLӃW�

�� ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3

�����ĈӕL�WѭӧQJ

'ҥQJ�VӕQJ�Yj�FiF�\ӃX�Wӕ�ÿӏD�Oê�FӫD�WKӵF�YұW�KRDQJ�GҥL�EұF�FDR�Fy�PҥFK� OjP�
WKӵF�SKҭP�ÿѭӧF�GkQ�WӝF�7KiL�Vӱ GөQJ�ӣ .%771�0ѭӡQJ�/D��WӍQK 6ѫQ�/D�

� 7KͥL�JLDQ� 7LӃQ�KjQK�WURQJ�WKӡL�JLDQ�Wӯ WKiQJ������� ÿӃQ�WKiQJ��������

� Ĉ͓D�ÿL͋P� 7ҥL���EҧQ��3LӋQJ��.ҿ��%kX��ËW�Yj�Ĉ{QJ�.KtW�ӣ .%771�0ѭӡQJ�/D��
WӍQK 6ѫQ�/D��

�����3KѭѫQJ�SKiS

� 3K˱˯QJ�SKiS�N͇�WKͳD�WjL�OL͏X� 7uP�KLӇX��WKX�WKұS�FiF�WjL�OLӋX�ÿm�QJKLrQ�FӭX�
Fy�OLrQ�TXDQ�ÿӃQ�FiF�ORjL�Fk\�OjP�WKӵF�SKҭP�

� 3K˱˯QJ�SKiS�ÿL͉X�WUD�WK͹F�ÿ͓D��WKX�WK̵S�Yj�[͵ Oê�P̳X�Y̵W��'ӵD�WKHR�SKѭѫQJ�
SKiS�FӫD�1JX\ӉQ�1JKƭD�7KuQ��������>��@��.ӃW�TXҧ ÿLӅX� WUD�ÿm�[iF�ÿӏQK�ÿѭӧF�����
ORjL�WKӵF�YұW�KRDQJ�GҥL�EұF�FDR�Fy�PҥFK Fy�JLi�WUӏ�OjP�WKӵF�SKҭP�ÿѭӧF�GkQ�WӝF�7KiL�
Vӱ GөQJ�ӣ NKX�YӵF�QJKLrQ�FӭX� Oj�Fѫ�Vӣ NKRD�KӑF�ÿӇ WLӃQ�KjQK�SKkQ�WtFK�GҥQJ�VӕQJ�
Yj�\ӃX�Wӕ ÿӏD�Oê�FӫD�KӋ WKӵF�YұW�Qj\�

� 3K˱˯QJ�SKiS�ÿiQK�JLi�ÿD�G̩QJ�Y͉ \͇X�W͙ ÿ͓D�Oê WK͹F�Y̵W� ;iF�ÿӏQK�\ӃX�Wӕ�ÿӏD�
Oê� WKӵF� YұW WUrQ� Fѫ� Vӣ EҧQJ� SKkQ� ORҥL� FiF� \ӃX� Wӕ ÿӏD� Oê� WKӵF� YұW� FӫD� 3RVW� 7DPDV�
������ >��@�Yj�1JX\ӉQ�1JKƭD�7KuQ������� >��@�ÿӇ ÿiQK�JLi�Yj�[HP�[pW�GӵD�WUrQ�Fѫ�
Vӣ EҧQJ�GDQK�OөF�ÿm�ÿѭӧF�WKӕQJ�Nr�Yj�FKӍQK�Oê�WKHR�KӋ WKӕQJ�%UXPPLWW��������>��@��
7KDQJ�SKkQ�ORҥL�EDR�JӗP�FiF�\ӃX�Wӕ ÿӏD�Oê�VDX �EҧQJ����

%ҧQJ��� 7KDQJ�SKkQ�ORҥL�FiF�\ӃX�Wӕ ÿӏD�Oê

.t�KLӋX 7rQ�\ӃX�Wӕ ÿӏD�Oê .t�KLӋX 7rQ�\ӃX�Wӕ ÿӏD�Oê
� 7RjQ�FҫX � <ӃX�Wӕ�1KLӋW�ÿӟL�FKkX�È
� /LrQ�QKLӋW ÿӟL ��� Ĉ{QJ�'˱˯QJ�� 0DOr]L
��� 1KL͏W�ÿͣL�È�� 0Ϳ ��� Ĉ{QJ�'˱˯QJ�� ̬Q�Ĉ͡
��� 1KL͏W ÿͣL�FKkX�È��3KL��0ƭ ��� Ĉ{QJ�'ѭѫQJ�� +LPDOD\D

���
1KL͏W� ÿͣL� FKkX� È�� FKkX�ÒF��
FKkX� 0Ϳ� Yj� FiF� ÿ̫R� 7KiL�
%uQK�'˱˯QJ

��� Ĉ{QJ�'ѭѫQJ�� 1DP�7UXQJ�+RD

� &ә�QKLӋW�ÿӟL ��� Ĉ{QJ�'ѭѫQJ
��� 1KL͏W�ÿͣL�È�� ÒF � ÐQ�ÿӟL
��� 1KL͏W�ÿͣL�È�� 3KL ��� Ĉ{QJ�È�� %̷F�0Ϳ
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.t�KLӋX 7rQ�\ӃX�Wӕ ÿӏD�Oê .t�KLӋX 7rQ�\ӃX�Wӕ ÿӏD�Oê

��� ÐQ�ÿͣL�&͝�WK͇�JLͣL � ĈһF�KӳX�9LӋW�1DP

��� ÐQ�ÿͣL�Ĉ͓D�7UXQJ�+̫L ��� *̯Q�ÿ̿F�KͷX

��� Ĉ{QJ�È � &k\�WUӗQJ

� 3K˱˯QJ�SKiS�ÿiQK�JLi�ÿD�G̩QJ�SK͝ G̩QJ� V͙QJ� 6ӱ GөQJ� WKDQJ�SKkQ�FKLD�
SKә GҥQJ� VӕQJ� FӫD� 5DXQNLDHU� ������� >��@�� Fy� Eә VXQJ� FӫD� 1JX\ӉQ� 1JKƭD� 7KuQ�
�������>��@��

+Ӌ WKӕQJ�SKkQ�ORҥL�ÿѭӧF�WUuQK�Ej\�WyP�WҳW�QKѭ�VDX�

���1KyP�Fk\�FKӗL�WUrQ��3KDQHURSK\WHV�� Nt�KLӋX�3K��1KyP�Qj\�ÿѭӧF�FKLD�WKjQK�

�����0HJDSKDQHURSK\WHV � &k\�FKӗL�WUrQ�WR � .ê�KLӋX Oj0J�

�����0HVRSKDQHURSK\WHV � &k\�FKӗL�WUrQ�QKӥ � .ê�KLӋX�Oj0H�

�����0LFURSKDQHURSK\WHV � &k\�FKӗL�WUrQ�QKӓ � .ê�KLӋX�Oj0L�

�����1DQR� SKDQpURSK\WHV � &k\�FKӗL�WUrQ�O�Q�� .ê�KLӋX�Oj 1D�

�����/LDQHV�� SKDQpURSK\WHV � &k\�FKӗL�WUrQ�WKkQ�OHR � .ê�KLӋX /S�

�����(SLSK\WHV�SKDQHURSK\WHV � &k\�Eu�VLQK�� .ê�KLӋX�Oj�(S�

�����+HUE�SKDQHURSK\WHV � &k\ FKӗL�WUrQ�WKkQ�WKҧR�� .ê�KLӋX�Oj +S�

�����3DUDVLW� KHPLSDUDVLW�SKDQHURSK\WHV�� &k\�Nê�VLQK��EiQ�Nê�VLQK�VӕQJ�OkX�
QăP�� .ê�KLӋX�Oj�3S�

�����3KDQpURSK\WHV�� 6XFFXOHQWHV�� &k\�FKӗL�WUrQ�PӑQJ�QѭӟF�� .ê�KLӋX�Oj�6XF�

���1KyP�Fk\�FKӗL�PһW ÿҩW��&KDPDHSK\WHV��� .ê�KLӋX�&K�

���1KyP�Fk\�FKӗL�QӱD�ҭQ��+HPLFU\SWRSK\WHV� � .ê�KLӋX�+P�

���1KyP�Fk\�FKӗL�ҭQ��&U\SWRSK\WHV��� .ê�KLӋX�&U�

���1KyP�Fk\�PӝW�QăP��7KHURSK\WHV��� .ê�KLӋX�7K�

���.ӂ7�48Ҧ 9¬�7+Ҧ2�/8Ұ1

�����'ҥQJ�VӕQJ�FӫD�Fk\�WKӵF�SKҭP

7ӯ NӃW�TXҧ ÿLӅX�WUD� ÿm�[iF�ÿӏQK�ÿѭӧF�����ORjL�WKӵF�YұW�KRDQJ�GҥL�EұF FDR�Fy�
PҥFK� Fy�JLi�WUӏ�OjP�WKӵF�SKҭP�ÿѭӧF�GkQ�WӝF�7KiL�Vӱ GөQJ��+Ӌ WKӕQJ�SKkQ�FKLD�GҥQJ�
VӕQJ�WKӵF�YұW�FӫD�5DXQNLDHU��������>��@�Yj�1JX\ӉQ�1JKƭD�7KuQ��������>��@�ÿѭӧF Vӱ
GөQJ�ÿӇ WtQK�WRiQ�SKә GҥQJ�VӕQJ�FKR�NKX�YӵF�QJKLrQ�FӭX� Ĉk\�Oj�KӋ WKӕQJ�Pj�ÿD�Vӕ
FiF�QKj�NKRD�KӑF�Vӱ GөQJ�NKL�QJKLrQ�FӭX�YӅ YҩQ�ÿӅ Qj\�WҥL�9LӋW�1DP��.ӃW�TXҧ ÿѭӧF�
WKӇ KLӋQ�WURQJ KuQK���

7KHR�ÿy� SKә GҥQJ�VӕQJ��%LRORJLFDO�6SHFWUXP�� 5DXQNLDHU������� FӫD�KӋ WKӵF�
YұW�KRDQJ�GҥL�OjP�WKӵF�SKҭP�ÿѭӧF�GkQ�WӝF�7KiL�Vӱ GөQJ�ӣ .%771�0ѭӡQJ�/D��WӍQK�
6ѫQ�/D�Oj��6%� �����3K � ����7K ������&U � ���&K � ���+P�
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+uQK����7ӹ OӋ ��� GҥQJ�VӕQJ�FiF�ORjL�Fk\�KRDQJ�GҥL�OjP�WKӵF�SKҭP

7KHR�WKӕQJ�Nr�ӣ KuQK���FKR�WKҩ\��KӋ WKӵF�YұW�OjP�WKӵF�SKҭP�ÿѭӧF�GkQ�WӝF�7KiL�
Vӱ GөQJ�ӣ .%771�0ѭӡQJ�/D PDQJ�ÿһF�WUѭQJ�FӫD�KӋ WKӵF�YұW�QKLӋW�ÿӟL��7URQJ�WәQJ�
Vӕ ����ORjL�ÿѭӧF�WuP�WKҩ\�WҥL�NKX�YӵF�QJKLrQ�FӭX��QKyP�Fk\�FKӗL�WUrQ��3K��FKLӃP�ѭX�
WKӃ VR�YӟL�FiF�QKyP�FzQ�OҥL�YӟL�����ORjL��FKLӃP�������WәQJ�Vӕ ORjL�Fk\�KRDQJ�GҥL�
OjP�WKӵF�SKҭP��ĈLӅX�Qj\�SKҧQ�iQK�ÿһF WUѭQJ�FӫD�KӋ WKӵF�YұW�ӣ .%771�0ѭӡQJ�/D
Oj�Fy�GLӋQ� WtFK� UӯQJ� Wӵ QKLrQ�NKi� OӟQ�� WKXұQ� OӧL� FKR�Vӵ SKiW� WULӇQ�FӫD�FiF� ORjL�Fk\�
KRDQJ�GҥL�OjP�WKӵF�SKҭP�WKXӝF�QKyP�Fk\�FKӗL�WUrQ��3K���SK��KӧS�YӟL�QKұQ�ÿӏQK�FӫD�
5DXQNLHDU�&���������>��@�Yj�PӝW�Vӕ QJKLrQ�FӭX�FӫD�FiF�QKj�NKRD�KӑF�ӣ 9LӋW�1DP�
>����������@��7LӃS�ÿy��QKyP�Fk\�PӝW�QăP��7K��YӟL����ORjL��FKLӃP��������WұS�WUXQJ�
FKӫ \ӃX�WURQJ�FiF�Kӑ 3RDFHDH��Kӑ +zD�WKҧR���$VWHUDFHDH��Kӑ &~F������QKyP�Fk\�FKӗL�
ҭQ��&U��YӟL����ORjL��FKLӃP�������WұS�WUXQJ�FKӫ \ӃX�WURQJ�FiF�Kӑ��=LQJLEHUDFHDH �Kӑ
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Yj�WKҩS�QKҩW�Oj�QKyP�Fk\�FKӗL�QӱD�ҭQ��+P��YӟL����ORjL��FKLӃP�������'R�QKyP�Fk\�
FKӗL�WUrQ��3K��FKLӃP�Vӕ OѭӧQJ�ѭX�WKӃ KѫQ�VR�YӟL�FiF�QKyP�GҥQJ�VӕQJ�NKiF��FǊQJ�Oj�
QKyP�Fy�QKLӅX�GҥQJ�VӕQJ�ÿD�GҥQJ��QrQ�FK~QJ�W{L�ÿm�WLӃQ�KjQK�SKkQ�WtFK�VkX�KѫQ�YӅ
QKyP�Fk\�Qj\�ӣ NKX�YӵF�QJKLrQ�FӭX��.ӃW�TXҧ ÿѭӧF�FKӍ UD�ӣ EҧQJ���
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677 'ҥQJ�VӕQJ .ê�KLӋX 6ӕ�ORjL 7ӹ OӋ���� 6%

� &k\�FKӗL�WUrQ�QKӓ 0L �� ���� ����

� &k\�FKӗL WUrQ O�Q� 1D �� ���� ����

� &k\�FKӗL�WUrQ�QKӥ 0H �� ���� ����

� &k\�FKӗL�WUrQ�WKkQ�OHR /S �� ���� ����

� &k\ FKӗL�WUrQ�WKkQ�WKҧR� +S �� ���� ����

� &k\�FKӗL�WUrQ�WR 0J � ��� ���

7әQJ ��� ��� ���

����

���� ���� ��� ���

�

��

��

��

��

��

��

��

3K 7K &U &K +P



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭϰϰ

4XD�EҧQJ�� FKR�WKҩ\��GkQ�WӝF�7KiL�Vӱ GөQJ�WKӵF�YұW�KRDQJ�GҥL�OjP�WKӵF�SKҭP�
ӣ .%771�0ѭӡQJ�/D�FKӫ \ӃX�Oj Fk\�FKӗL� WUrQ�QKӓ �0L��YӟL����ORjL��FKLӃP�������
WәQJ�Vӕ Fk\�WURQJ�QKyP�FKӗL�WUrQ��3K���WKXӝF�QKyP�Qj\�SKҧL�NӇ�ÿӃQ�PӝW�OѭӧQJ�ÿiQJ�
NӇ�Vӕ� ORjL� WKXӝF FiF Kӑ��3RDFHDH� �Kӑ +zD� WKҧR���$UHFDFHDH��Kӑ &DX���6DSLQGDFHDH�
�Kӑ %ӗ KzQ���5XWDFHDH��Kӑ &DP��« PӝW�Vӕ ORjL�G�QJ�ÿӇ OjP�JLD�Yӏ ÿһF�WUѭQJ�NK{QJ�
WKӇ WKLӃX� WURQJ� ҭP� WKӵF� FӫD� GkQ� WӝF� 7KiL� QKѭ� Fk\�� 9ѭѫQJ� W�QJ� �0XUUD\ JODEUD�
�*XLOODXP����0ҳF�PұW��&ODXVHQD�LQGLFD �'DO]���2OLY����� 'ҥQJ�Fk\�FKӗL�WUrQ�O�Q��1D��
YӟL� ��� ORjL�� FKLӃP� ������� WKXӝF� QKyP� Qj\� SKҧL� NӇ ÿӃQ� Vӕ ORjL� WURQJ FiF� Kӑ��
)DEDFHDH� �Kӑ ĈұX�� 6RODQDFHDH� �Kӑ &j������ÿҥL�GLӋQ� ORjL�ÿһF� WUѭQJ�NK{QJ� WKӇ WKLӃX�
WURQJ�ҭP�WKӵF�FӫD�GkQ�WӝF�7KiL�QKѭ�Fk\�5DX JDL�WKӕL �$FDLD SHQQDWD��/���:LOOG����
'ҥQJ�Fk\�FKӗL�WUrQ�QKӥ �0H��YӟL����ORjL��FKLӃP��������WKXӝF�QKyP�Qj\�SKҧL�NӇ ÿӃQ�
Vӕ ORjL WURQJ FiF�Kӑ��0DJQROLDFHDH��Kӑ 0ӝF�/DQ���0RUDFHDH��Kӑ 'kX�WҵP���5XWDFHDH�
�Kӑ &DP���)DJDFHDH��Kӑ 'ҿ������PӝW�Vӕ ORjL�ÿһF�WUѭQJ�NK{QJ�WKӇ WKLӃX�WURQJ�ҭP�WKӵF�
FӫD�GkQ�WӝF�7KiL�QKѭ��0ҳF�NKpQ��=DQWKR[\OXP�UKHWVD�5R[E�'&���7iR�PqR��'RF\QLD�
LQGLFD �:DOO��� 'HFQH��� 5DX� VҳQJ� �0HOLHQWKD� VXDYLV 3LHUUH��� 1JyW� UӯQJ� Oi� WR�
�&KDPSHUHLD PDQLOODQD �%OXPH��0HUU���*LәL�[DQK��0LFKHOLD�WRQNLQHQVLV $��&KHY���
1KӝL� �%LVFKRILD� MDYDQLFD %OXPH�« 'ҥQJ� Fk\� FKӗL� WUrQ� WKkQ� OHR� �/S�� YӟL� ��� ORjL��
FKLӃP��������ÿҥL�GLӋQ�Fy�PӝW�Vӕ ORjL�QKѭ��6ѫQ�ÿ{Q��$PDORFDO\[�PLFUROREXV�3LHUUH�
H[� 6SLUH��� %�� ӕF� OHR� �'UHJHD� YROXELOLV �/�I��� %HQWK�� H[� +RRN�I���� %z� NKDL
�(U\WKURSDOXP�VFDQGHQV %OXPH������'ҥQJ�Fk\�FKӗL� WUrQ� WKkQ� WKҧR��+S��YӟL���� ORjL��
FKLӃP��������WKҩS�QKҩW�Oj�Fk\�FKӗL� WUrQ�WR��0J��YӟL���ORjL��FKLӃP������JһS�ӣ FiF�
Kӑ QKѭ��$QDFDUGLDFHDH��Kӑ ĈjR�OӝQ�KӝW���$OWLQJLDFHDH��Kӑ 7{�KҥS�� %XUVHUDFHDH��Kӑ
7UiP���PӝW�Vӕ ORjL�ÿһF�WUѭQJ�QKѭ�Oj��7UiP�ÿHQ��&DQDULXP�WUDPGHQXP 'DL�	�<NRYO����
7UiP�FKLP��&DQDULXP�WRQNLQHQVH (QJO����6DX�VDX��/LTXLGDPEDU�IRUPRVDQD�+DQFH��«

3Kә GҥQJ�VӕQJ�FӫD�QKyP�Fk\�FKӗL�WUrQ��6%� ���� 0L ������1D ����� 0H ��
����/S�������+S �����0J�

1Kѭ�Yұ\��YLӋF�Vӱ GөQJ�QKӳQJ�Fk\�KRDQJ�GҥL�OjP�WKӵF�SKҭP�FKӫ \ӃX�WұS�WUXQJ�
YjR�QKӳQJ�Fk\�GӉ WKX�KiL�QKѭ�Fk\�FKӗL� WUrQ�QKӓ �0L���Fk\�FKӗL� WUrQ� O�Q �1D���Fk\�
FKӗL�WUrQ�QKӥ �0H��Yj�Fk\�FKӗL�WUrQ�WKkQ�OHR �/S��YӟL�Wӹ OӋ NKiF�QKDX�

�����ĈD�GҥQJ FiF�\ӃX�Wӕ ÿӏD�Oê�WKӵF�YұW�OjP�WKӵF�SKҭP ӣ�NKX�YӵF�QJKLrQ�FӭX

ĈӇ SKөF�Yө FKR�F{QJ�WiF�EҧR�WӗQ�Yj�SKiW�WULӇQ�QJXӗQ�WjL�QJX\rQ�WKӵF�YұW��NKL�
[HP�[pW�PӝW�NKX�KӋ WKӵF�YұW�ÿӇ KLӇX�EҧQ�FKҩW�FҩX� WKjQK� WtQK�ÿD�GҥQJ�FӫD�Qy�FҫQ�
SKҧL�[HP�[pW�\ӃX�Wӕ ÿӏD�Oê�KӋ WKӵF�YұW�QѫL�ÿy�>������@��%jL�EiR�SKkQ�WtFK�\ӃX�Wӕ ÿӏD�
Oê�WKӵF�YұW�OjP�WKӵF�SKҭP�ӣ�PӭF�ÿӝ�Kӑ�Yj�ORjL�

�������ĈD�G̩QJ�FiF�\͇X�W͙ ÿ͓D�Oê�WK͹F�Y̵W�OjP�WK͹F�SḴP�ͧ�PͱF�ÿ͡�K͕

6ӵ�SKkQ�Eӕ�\ӃX�Wӕ�ÿӏD�Oê�ӣ�PӭF�ÿӝ�Kӑ�FӫD�����ORjL�WKӵF�YұW�Fy�PҥFK�WURQJ�KӋ�
WKӵF�YұW NKX�YӵF�QJKLrQ�FӭX�ÿѭӧF SKkQ�WtFK�Yj�[ӃS�YjR�FiF�\ӃX�Wӕ�ÿӏD�Oê�QKѭ�WURQJ�
EҧQJ���
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ORjL��FKLӃP������ \ӃX�Wӕ &k\�WUӗQJ�YӟL���ORjL��FKLӃP������Yj�\ӃX�Wӕ 7RjQ�FҫX�Fy�Vӕ
ORjL�tW�QKҩW�YӟL���ORjL��FKLӃP������WәQJ�Vӕ ORjL��

���.ӂ7�/8Ұ1

� &{QJ�WKӭF�SKә GҥQJ�VӕQJ�FӫD�KӋ WKӵF�YұW�OjP�WKӵF�SKҭP�ӣ NKX�YӵF�QJKLrQ�
FӭX�Oj� 6%� �����3K������7K������&U������&K������+P�

� +Ӌ WKӵF�YұW Vӱ GөQJ OjP�WKӵF�SKҭP�WKHR�NLQK�QJKLӋP�FӫD�GkQ�WӝF�7KiL� WҥL�
.%771�0ѭӡQJ�/D��WӍQK�6ѫQ�/D�FҩX�WKjQK�EӣL���QKyP�\ӃX�Wӕ FKtQK��1KLӋW�ÿӟL�FKkX�
È� ���������/LrQ�QKLӋW� ÿӟL� ��������ĈһF�KӳX�9LӋW�1DP� ��������ÐQ�ÿӟL� ��������&ә�
QKLӋW�ÿӟL���������&k\�WUӗQJ��������Yj�WKҩS�QKҩW� Oj�\ӃX�Wӕ 7RjQ�FҫX���������7URQJ�
����Kӑ�WKXӝF���QKyP�\ӃX�Wӕ FKtQK�ÿm�ÿѭӧF�[iF�ÿӏQK�WKu�QKyP�\ӃX�Wӕ�1KLӋW ÿӟL�FKkX�
È�Fy�Vӕ�OѭӧQJ�Kӑ�QKLӅX�QKҩW������Kӑ���WLӃS�ÿӃQ�Oj�QKyP�/LrQ�QKLӋW�ÿӟL� ����Kӑ���6ӵ�
ÿD�GҥQJ�YӅ�FiF�\ӃX�Wӕ�ÿӏD�Oê�SKҧQ�iQK�WtQK�ÿD�GҥQJ�Yj�JLi�WUӏ�NKRD�KӑF�FӫD�KӋ�WKӵF�
YұW�WҥL�.%771�0ѭӡQJ�/D��WӍQK�6ѫQ�/D�

/ͥL�F̫P�˯Q� 1KyP�WiF�JL̫ [LQ�FKkQ�WKjQK�F̫P�˯Q�V͹ WjL�WUͫ NLQK�SKt�Wͳ ÿ͉ WjL�
F̭S�%͡ Pm� V͙ &7�������������;LQ� Ej\� W͗ OzQJ�EL͇W� ˯Q� WͣL�%DQ�*LiP�ÿ͙F��FiQ�E͡
.%771�0˱ͥQJ�/D� W͑QK�6˯Q�/D�ÿm� W̩R�ÿL͉X�NL͏Q� WKX̵Q� OͫL� WURQJ�TXi� WUuQK�QJKLrQ�
FͱX�� &̫P� ˯Q� QJ˱ͥL� GkQ� ÿ͓D� SK˱˯QJ� [m�+XD� 7UDL�� 1̿P�3ăP��1J͕F�&KL͇Q� KX\͏Q�
0˱ͥQJ�/D�W͑QK�6˯Q�/D�ÿm�WKDP�JLD�SK͗QJ�Y̭Q��NK̫R�ViW�WK͹F�ÿ͓D�

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� )RRG� DQG�$JULFXOWXUH�2UJDQL]DWLRQ� RI� WKH�8QLWHG�1DWLRQV��7KH� VWDWH� RI� IRRG�
VHFXULW\� DQG� QXWULWLRQ� LQ� WKH� ZRUOG� ������ EXLOGLQJ� UHVLOLHQFH� IRU� SHDFH� DQG�
IRRG�VHFXULW\� 5RPH��)$2�

�� 6KXPVN\� 6�$��� +LFNH\� *�0��� 3HOOHWLHU� %��� -RKQV� 7��� 8QGHUVWDQGLQJ� WKH�
FRQWULEXWLRQ�RI�ZLOG�HGLEOH�SODQWV�WR�UXUDO�VRFLDO�HFRORJLFDO�UHVLOLHQFH�LQ�VHPL�
DULG�.HQ\D� (FRO�6RF������������������

�� 0VX\D� 7�6��� .LGHJKHVKR� -�5��� 0RVKD� 7�&��� $YDLODELOLW\�� SUHIHUHQFH�� DQG�
FRQVXPSWLRQ� RI� LQGLJHQRXV� IRUHVW� IRRGV� LQ� WKH� (DVWHUQ� $UF� 0RXQWDLQV��
7DQ]DQLD��(FRO�)RRG�1XWU�����������������������

�� *RFNRZVNL� -���0ED]R¶R� -���0EDK� *���0RXOHQGH� 7�)��� $IULFDQ� WUDGLWLRQDO� OHDI\�
YHJHWDEOHV�DQG�WKH�XUEDQ�DQG�SHUL�XUEDQ�SRRU� )RRG�3ROLF\����������������������

�� 0DUR\L� $��� 7KH� JDWKHULQJ� DQG� FRQVXPSWLRQ� RI� ZLOG� HGLEOH� SODQWV� LQ� 1KHPD�
&RPPXQDO� $UHD�� 0LGODQGV� 3URYLQFH�� =LPEDEZH�� (FRO� )RRG� 1XWU��� ������
��������������
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�� *Lӳ UӯQJ�0ѭӡQJ�/D� � %iR�7jL�QJX\rQ�	�0{L� WUѭӡQJ��KWWSV���EDR� WDL�QJX\HQ�
PRL�WUXRQJ�YQ��$FFHVVHG�$SULO�����������

�� $JHD� -�*��� 2NLD� &�$��� $ERKDVVDQ� 5�$��� .LPRQGR� -�0��� 2EXD� -��� +DOO� -���
7HNOHKDLPDQRW�=���:LOG�DQG�VHPL�ZLOG�IRRG�SODQWV�RI�%XQ\RUR�.LWDUD�.LQJGRP�
RI� 8JDQGD�� JURZWK� IRUPV�� FROOHFWLRQ� QLFKHV�� SDUWV� FRQVXPHG�� FRQVXPSWLRQ�
SDWWHUQV� PDLQ�JDWKHUHUV�DQG�FRQVXPHUV��(QYLURQ�5HV�-��������������������

�� 6DPXHO�2MHOHO��3DWULFN�0XFXQJX]L��(VWKHU�.DWXXUD��(VH]DK�.��.DNXGLGL��0DU\�
1DPDJDQGD� DQG� -DPHV� .DOHPD��:LOG� HGLEOH� SODQWV� XVHG� E\� FRPPXQLWLHV� LQ�
DQG� DURXQG� VHOHFWHG� IRUHVW� UHVHUYHV� RI� 7HVR�.DUDPRMD� UHJLRQ�� 8JDQGD�
-RXUQDO�RI�(WKQRELRORJ\�DQG�(WKQRPHGLFLQH�������������������

�� 9Ǌ�7Kӏ /LrQ��Ĉӛ +ӳX�7Kѭ��.͇W�TX̫ ÿL͉X�WUD�WjL�QJX\rQ�WK͹F�Y̵W�UͳQJ�OjP�UDX�
ăQ�ÿ˱ͫF�W̩L�NKX�E̫R�W͛Q�WKLrQ�QKLrQ�&RSLD��KX\͏Q�7KX̵Q�&KkX��W͑QK�6˯Q�/D��
+ӝL�QJKӏ .KRD�KӑF�67	71 VLQK�YұW�7RjQ�TXӕF�OҫQ�WKӭ ���������WU��������

��� 9Ǌ� 7Kӏ /LrQ�� .͇W� TX̫ ÿL͉X� WUD� ÿD� G̩QJ� WKjQK� SK̯Q� ORjL� WK͹F� Y̵W� KRDQJ�
G̩L Fy JLi WU͓ OjP�UDX�ăQ ÿ˱ͫF�W̩L�NKX�Y͹F�[m <rQ�6˯Q��KX\͏Q�<rQ�&KkX�� W͑QK�
6˯Q�/D� +ӝL�QJKӏ NKRD�KӑF�TXӕF�JLD�OҫQ�WKӭ QKҩW��%iR�FiR�NKRD�KӑF�YӅ QJKLrQ�
FӭX�Yj�JLҧQJ�Gҥ\�6LQK�KӑF�ӣ 9LӋW�1DP��1[E� 1{QJ�QJKLӋS��������WU�����������

��� 9Ǌ�7Kӏ /LrQ��3KҥP�4XǤQK�$QK��1JX\ӉQ�7Kӏ 4X\rQ��ĈD�G̩QJ�FiF�ORjL�WK͹F�Y̵W�
ÿ˱ͫF�F͡QJ�ÿ͛QJ�GkQ�W͡F�V͵ GͭQJ�OjP�WK͹F�SḴP�ͧ [m�0˱ͥQJ�/̩Q�KX\͏Q�6͙S�
&͡S�W͑QK�6˯Q�/D��+ӝL�QJKӏ NKRD�KӑF�WRjQ�TXӕF�YӅ 6LQK�WKiL�Yj�7jL�QJX\rQ�VLQK�
YұW�OҫQ�WKӭ ���������WU�����������

��� 1JX\ӉQ�9ăQ�+ӧS��%�L�0ҥQK�+ѭQJ��1JX\ӉQ�7Kӏ +j��3KҥP�9ăQ�+RjQJ��7KjQK�
SK̯Q� ORjL� WK͹F� Y̵W� ăQ� ÿ˱ͫF� V͵ GͭQJ� OjP� WK͹F� SḴP� FͯD� F͡QJ� ÿ͛QJ� .
KR�
QJKLrQ�FͱX�ÿL͋P W̩L�UͳQJ�SKzQJ�K͡ 1DP�%DQ��W͑QK�/kP�Ĉ͛QJ��7ҥS�FKt�.KRD�
KӑF�Yj�&{QJ�QJKӋ /kP�QJKLӋS������� Vӕ ���WU��������

��� 1JX\ӉQ�1JKƭD�7KuQ��&iF� SK˱˯QJ� SKiS� QJKLrQ� FͱX�7K͹F� Y̵W� 1[E��ĈҥL� KӑF�
4XӕF�JLD�+j�1ӝL������������WU

��� 7�� 3yFV��$QDO\VH� DLUH�JHRJUDSKLHTXH� HW� HVFRORJLTXH� GH� OD� IORUH� GX� 9LHWQDP�
1RUG� $FWD�$FDG�� $TULHXV� +XQJDUL� ����������������

��� 1JX\ӉQ�1JKƭD�7KuQ��&iF�NL͋X�ÿ͓D� Oê� WK͹F� Y̵W� Fy�P̩FK�ͧ 9L͏W�1DP��7ҥS�FKt�
.KRD�KӑF�� .KRD�KӑF�Wӵ QKLrQ��Ĉ+4*+1�������������������

��� %UXPPLWW� 5�.���9DVFXODU� SODQW� IDPLOLHV� DQG� JHQHUD��5R\DO� %RWDQLF� *DUGHQV��
.HZ� ����������SS�

��� 5DXQNLDHU�&���3ODQW�OLIH�IRUPV��&ODUHGRQ��2[IRUG������������SS�

��� 1JX\ӉQ�1JKƭD� 7KuQ� ĈD� G̩QJ� WjL� QJX\rQ� GL� WUX\͉Q� Yj� WjL� QJX\rQ� WK͹F� Y̵W��
1[E� ĈҥL�KӑF�4XӕF�JLD�+j�1ӝL������������WU�

��� 9Ǌ�7Kӏ /LrQ��9jQJ�$�0ҿ��/r�7Kӏ 7KDQK�+LӃX� '̩QJ�V͙QJ�Yj�\͇X�W͙�ÿ͓D�Oê�FͯD�
WK͹F�Y̵W�OjP�WKX͙F�WKHR�NLQK�QJKL͏P�FͯD�GkQ�W͡F�0{QJ�ͧ�[m�ĈͱD�0zQ��KX\͏Q�
6{QJ�0m�� W͑QK� 6˯Q�/D��7ҥS� FKt�1{QJ�QJKLӋS� Yj�3KiW� WULӇQ� Q{QJ� WK{Q�� NǤ� ���
������������������WU���������
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��� 9Ǌ� 7Kӏ� /LrQ�� 9Ǌ� 7Kӏ� ĈӭF�� 1JX\ӉQ� 7KӃ� &ѭӡQJ�� 7KjQK� SK̯Q� ORjL� K͕� &~F�
�$VWHUDFHDH��ͧ�[m�6tQ�7K̯X� WKX͡F�.KX�%̫R� W͛Q� WKLrQ�QKLrQ�0˱ͥQJ�1Kp� W͑QK�
ĈL͏Q� %LrQ�� 7ҥS� FKt� .KRD� KӑF� Yj� &{QJ� QJKӋ� ĈҥL� KӑF� 7KiL� 1JX\rQ�� ������
���������������

6800$5<

7+(�/,)(�)250�$1'�*(2*5$3+,& )$&7256�2)�:,/'�3/$176 86('
)25�)22'��%$6(�21 7+(�(;3(5,(1&(�2)�7+(�7+$,�(7+1,&�0,125,7<�
,1�7+( 1$785( 5(6(59(�0821*�/$� 621�/$�3529,&(��9,(7�1$0

7KLV� VWXG\�ZDV�FRQGXFWHG� WR�DQDO\]H� WKH� OLIH� IRUP�DQG�JHRJUDSKLF� IDFWRUV�RI�
ZLOG�SODQWV XVHG�IRU�IRRG��EDVH�RQ�WKH�H[SHULHQFH�RI�WKH�WKDL�HWKQLF�PLQRULW\�LQ�WKH�
QDWXUH� UHVHUYH�0XRQJ�/D��6RQ�/D�SURYLFH��%\� WKH� UHVHDUFK�PHWKRG�RI�3RVW�7DPDV�
�������DQG�1JX\HQ�1JKLD�7KLQ� ������� WR�FODVVLI\�YHJHWDWLYH�JHRJUDSKLF� HOHPHQWV��
DQDO\]H� OLIH� IRUP� DFFRUGLQJ� WR�5DXQNLDHU� ��������ZLWK� WKH� VXSSOHPHQW� RI�1JX\HQ�
1JKLD�7KLQ� �������� WR�EH� LPSOHPHQWHG� IURP�-XO\� ����� WR�0D\�������$PRQJ�����
VSHFLHV� LGHQWLILHG�� WKH� 3KDQHURSK\WHV �3K�� GRPLQDWHG� ZLWK� ������� IROORZHG� E\�
7KHURSK\WHV �7K���������&U\SWRSK\WHV��&U���������&KDPDHSK\WHV �&K��ZLWK�������
WKH� ORZHVW� UDWH� ZDV� +HPLF\SWRSK\WHV� �+P�� ������ *HRJUDSKLFDO� IDFWRUV� RI� IRRG�
VSHFLHV�KHUH�DUH�FRPSRVHG�RI���PDLQ�IDFWRUV��$VLDQ�WURSLFDO�HOHPHQWV�IRU�WKH�ODUJHVW�
SURSRUWLRQ� ZLWK� ������� IROORZHG� E\� WKH� LQWHUWURSLFDO� IDFWRU� ������ 9LHWQDP
V�
HQGHPLF�IDFWRUV�������WHPSHUDWH�IDFWRU�������$QFLHQW�WURSLFDO�HOHPHQW�IDFWRU�������
FURSV�IDFWRU������DQG�WKH ORZHVW�LV�WKH�JOREDO�IDFWRU������

.H\ZRUGV� /LIHVW\OH��7KDL�HWKQLF�PLQRULW\��0XRQJ�/D�1DWXUH�5HVHUYH��6RQ�/D��
IRRG��JHRJUDSKLF� IDFWRUV��G̩QJ�V͙QJ��'kQ�W͡F�7KiL��.%771�0˱ͥQJ�/D��6˯Q�/D��WK͹F�
SḴP��\͇X�W͙�ÿ͓D�Oê�

1K̵Q�EjL�QJj\��� WKiQJ���QăP�����

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

+RjQ�WKL͏Q�QJj\����WKiQJ�� QăP�����

����7U˱ͥQJ�Ĉ̩L�K͕F�7k\�%̷F��7S��6˯Q�/D��W͑QK�6˯Q�/D
��� 7U˱ͥQJ�7+37�FKX\rQ�/jR�&DL


