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%ӋQK� ÿiL� WKiR� ÿѭӡQJ� �%Ĉ7Ĉ�� Oj� PӝW� QKyP� EӋQK� UӕL� ORҥQ� FKX\ӇQ� KyD�� ÿһF�
WUѭQJ�EӣL�JOXFRVH�KX\ӃW�WăQJ�FDR�GR�Vӵ�WKLӃX�KөW�LQVXOLQ��NKiQJ�LQVXOLQ�ӣ�WӃ�EjR�ÿtFK�
KRһF�Fҧ�KDL��1ӗQJ�ÿӝ�JOXFRVH�KX\ӃW�WăQJ�FDR�Oj�QJX\rQ�QKkQ�GүQ�ÿӃQ�ELӃQ�FKӭQJ�FӫD�
%Ĉ7Ĉ��ÿk\�FKtQK�Oj�QJX\rQ�QKkQ�OjP�WăQJ�Wӹ�OӋ�EӋQK�WұW�Yj�Wӱ�YRQJ�FDR�FӫD�%Ĉ7Ĉ��
7KHR� WKӕQJ�Nr�FӫD� Wә�FKӭF�\� WӃ� WKӃ�JLӟL�:+2��:RUOG�+HDOWK�2UJDQL]DWLRQ��� Wӹ� OӋ�
QJѭӡL�%Ĉ7Ĉ�WăQJ�Wӯ�����WULӋX��������OrQ�����WULӋX�WUѭӡQJ�KӧS���������7KHR�:+2�
Gӵ�ÿRiQ��QăP�������%Ĉ7Ĉ�VӁ�Oj�QJX\rQ�QKkQ�Jk\�Wӱ�YRQJ�FDR�WKӭ�Eҧ\�WUrQ�WKӃ�JLӟL�
Yj�ѭӟF�ÿҥW�����WULӋX�QJѭӡL�>�@��;X�KѭӟQJ�QJKLrQ�FӭX�KLӋQ�QD\�WUrQ�7KӃ�JLӟL�Yj�9LӋW�
1DP�Oj�WuP�KLӇX�FiF�Fk\�GѭӧF�OLӋX�Fy�NKҧ�QăQJ�Kӛ�WUӧ�Yj�ÿLӅX�WUӏ�EӋQK��ÿһF�ELӋW�Oj�
FiF�EӋQK� OLrQ�TXDQ�ÿӃQ�ÿiL� WKiR�ÿѭӡQJ��'R�NKL� Vӱ�GөQJ�FiF� WKXӕF�ÿLӅX� WUӏ�%Ĉ7Ĉ�
WKѭӡQJ�Fy�WiF�GөQJ�SKө�QKѭ�EXӗQ�Q{Q��yL�PӱD��YjQJ�GD��ӭ�PұW��PҩW�EҥFK�FҫX�KҥW��
WKLӃX�PiX«�>�@��7URQJ�NKL�ÿy��FiF�Fk\�GѭӧF�OLӋX�ÿm�ÿѭӧF�QJKLrQ�FӭX�Yj�FKӭQJ�PLQK�
GѭӧF�Oê�Oj�Fy�NKҧ�QăQJ�Kӛ�WUӧ�Yj�ÿLӅX�WUӏ�EӋQK�Ĉ7Ĉ�QKѭ�Oi�GӭD��EuQK�EiW�Gk\��Oi�GkX�
WҵP��Fk\�TXӃ��Oi�QRQ�Yj�Oi�JLj�FӫD�Fk\�PұW�JҩX��WUiL�Eѫ«��ĈӗQJ�WKӡL��FiF�Fk\�GѭӧF�
OLӋX�WURQJ�Wӵ�QKLrQ�GӉ�WuP��tW�WiF�GөQJ�SKө�Yj�KLӋX�TXҧ�JҫQ�WѭѫQJ�ÿѭѫQJ�YӟL�WKXӕF�
KyD�KӑF��&k\�OӝF�YӯQJ��%DUULQJWRQLD�DFXWDQJXOD��YӯD�Oj�Fk\�FҧQK�SKөF�Yө�QKX�FҫX�
FҧQK�TXDQ�Yj�ÿѭӧF�Vӱ�GөQJ�ÿӇ�Kӛ�WUӧ�Yj�ÿLӅX�WUӏ�PӝW�Vӕ�EӋQK�QKѭ�ÿDX�NKӟS��EӋQK�YӅ�
PҳW��UӕL�ORҥQ�Gҥ�Gj\��Wҭ\�JLXQ�ViQ��WLrX�FKҧ\��KR��ÿiL�WKiR�ÿѭӡQJ«�>�@��1JKLrQ�FӭX�
ÿѭӧF�WKӵF�KLӋQ�QKҵP�ÿiQK�JLi�ÿӝF�WtQK�Yj�KLӋX�TXҧ�Kҥ�JOXFRVH�KX\ӃW�FӫD�FDR�FKLӃW�
HWKDQRO�Oi�Fk\�OӝF�YӯQJ�WUrQ�P{�KuQK�FKXӝW�WăQJ�JOXFRVH�KX\ӃW�EҵQJ�VWUHSWR]RWRFLQ��
ĈӗQJ�WKӡL��QJKLrQ�FӭX�FǊQJ�SKkQ�WtFK�FiF�KRҥW�FKҩW�Fy�KRҥW�WtQK�VLQK�KӑF�WURQJ�FDR�
FKLӃW�HWKDQRO�Oi�Fk\�/ӝF�YӯQJ�LQ�YLWUR��

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

�����1JX\rQ�YұW�OLӋX�QJKLrQ�FӭX�

/i�Fk\�OӝF�YӯQJ�ÿѭӧF�WKX�WKұS�Wӯ�Fk\�OӝF�YӯQJ�����QăP�WXәL�FӫD�QKj�YѭӡQ�ӣ�
[m�+zD�%uQK�7KҥQK��KX\ӋQ�&KkX�7KjQK��WӍQK�$Q�*LDQJ�Yj�YұQ�FKX\ӇQ�YӅ�SKzQJ�WKt�
QJKLӋP�ÿӇ�WLӃQ�KjQK���

+yD�FKҩW�Yj�WKLӃW�Eӏ��0i\�ÿ{QJ�NK{�FKkQ�NK{QJ��&KULVW��0ӻ���VWUHSWR]RWRFLQ��
JOLEHQFODPLG��0HUFN��0ӻ�«�KyD�FKҩW�Yj�WKLӃW�Eӏ�FҫQ�WKLӃW�NKiF��

&k\�OӝF�YӯQJ�ÿѭӧF�SKkQ�ORҥL�KuQK�WKiL�GӵD�WKHR�Ĉӛ�+X\�%tFK�>�@��

&KXӝW�QKҳW�WUҳQJ�ÿӵF�Yj�FiL��FKӫQJ�6ZLVV�DOELQR������WXҫQ�WXәL��NKRҧQJ�������
J��FKXӝW�ÿѭӧF�FXQJ�FҩS�EӣL�9LӋQ�9ҳF�[LQ�Yj�6LQK�SKҭP�\�WӃ��1KD�7UDQJ��6ӱ�GөQJ�
FKXӝW� NKӓH�PҥQK�� NK{QJ� Fy� ELӇX� KLӋQ� EҩW� WKѭӡQJ�� ÿѭӧF� QX{L� әQ� ÿӏQK� WURQJ� OӗQJ��
FXQJ�FҩS�WKӭF�ăQ�Yj�QѭӟF�XӕQJ�ÿҫ\�ÿӫ���
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�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

�������3K˱˯QJ�SKiS�W̩R�FDR�FKL͇W�Oi�Fk\�O͡F�YͳQJ�

/i�Fk\�OӝF�YӯQJ�VDX�NKL�WKX�WKұS�ÿѭӧF�WLӃQ�KjQK�UӱD�VҥFK�Yj�ORҥL�Eӓ�QKӳQJ�Oi�
Eӏ�VkX�EӋQK��Oi�VҥFK�EӋQK�ÿѭӧF�FҳW�QKӓ�Yj�Vҩ\�NK{�ӣ���R&�WURQJ����JLӡ��QJKLӅQ�WKjQK�
EӝW�PӏQ��%ӝW�Oi�Fk\�OӝF�YӯQJ������J��ÿѭӧF�FKLӃW�[XҩW�EҵQJ�SKѭѫQJ�SKiS�QJkP�GҫP�
YӟL�HWKDQRO������YӟL�Wӹ�OӋ�QJX\rQ�OLӋX�Yj�GXQJ�P{L�Oj�������Z�Y���ӣ�QKLӋW�ÿӝ�SKzQJ��
WURQJ�ÿLӅX�NLӋQ�WӕL�ÿӇ�WUiQK�TXi�WUuQK�Eӏ�R[\�KyD�WURQJ����JLӡ��6DX�ÿy��KӛQ�KӧS�ÿѭӧF�
O\�WkP������YzQJ�SK~W�WURQJ����SK~W��WKX�SKҫQ�GӏFK�Yj�Eӓ�SKҫQ�FҳQ��3KҫQ�GӏFK�ÿѭӧF�
OӑF� TXD� JLҩ\� OӑF�:KDWPDQ�������P�� WKX�GӏFK� OӑF� Yj�F{�TXD\�FKkQ� NK{QJ� ÿӇ� ÿXәL�
GXQJ�P{L��ÿ{QJ�NK{�FKkQ�NK{QJ�ÿӇ�WKX�FDR�FKLӃW� Oi�Fk\�OӝF�YӯQJ�Yj�EҧR�TXҧQ�ӣ��
��R&�ÿӇ�WKӵF�KLӋQ�QJKLrQ�FӭX���

Ĉӝ�ҭP�FӫD�FDR�FKLӃW�ÿҥW��������Yj�KLӋX�VXҩW�ÿҥW���������

�������Ĉ͓QK�WtQK�FiF�KͫS�FK̭W�VLQK�K͕F�Fy�WURQJ�FDR�FKL͇W�Oi�Fk\�O͡F�YͳQJ�

;iF�ÿӏQK�FiF�KӧS�FKҩW�Fy�KRҥW� WtQK�VLQK�KӑF�WURQJ�FDR�FKLӃW� Oi�Fk\� OӝF�YӯQJ�
WKHR�<DGDY�>�@��EҧQJ�����

%ҧQJ����ĈӏQK�WtQK�KӧS�FKҩW�WURQJ�FDR�FKLӃW�HWKDQRO�FӫD�Oi�Fk\�OӝF�YӯQJ�

+ӧS�FKҩW� 7KӵF�QJKLӋP� +LӋQ�WѭӧQJ�

$ONDORLG��0D\HU� �P/�GӏFK�WUtFK���YjL�JLӑW�77�0D\HU� .ӃW�WӫD�PjX�QkX�

)ODYRQRLG� �P/�GӏFK�WUtFK����P/�3E�2$F������� ;XҩW�KLӋQ�PjX�YjQJ�

6DSRQLQ��)RDP�� �P/�GӏFK�WUtFK���P/�+�2ĺ�ÿXQ�QyQJ ;XҩW�KLӋQ�EӑW�

6WHURLG�
�6DONRZVNL��

�P/�GӏFK�WUtFK����P/�&+&O�����P/�
+�62�ÿұP�ÿһF

;XҩW�KLӋQ�YzQJ�ÿӓ�
QkX�JLӳD���OӟS�

7DQQLQ�Yj�SKHQRO

�%UD\PHU��

���P/�GӏFK�WUtFK�����P/�+�2�������
JLӑW�)H&O�������

.ӃW�WӫD�[DQK�GѭѫQJ�
ÿHQ�

7HUSHQRLG�
�P/�GӏFK�WUtFK����P/��&+�&2��2���
����JLӑW�+�62��ÿұP�ÿһF�

;XҩW�KLӋQ�PjX�ÿӓ�
ÿұP�

�������3K˱˯QJ�SKiS�ÿiQK�JLi�ÿ͡F�WtQK�F̭S�

1JX\rQ�WҳF��FKR�FKXӝW�WKӱ�QJKLӋP�G�QJ�F�QJ�OLӅX�PүX�WKӱ�WURQJ�ÿLӅX�NLӋQ�әQ�
ÿӏQK�QKѭ�QKDX��TXDQ�ViW�FiF�SKҧQ�ӭQJ�[ҧ\�UD�WURQJ�YzQJ����JLӡ�>�@���

7LӃQ�KjQK��&KR����FKXӝW����ÿӵF����FiL��QKӏQ�ÿyL�tW�QKҩW����JLӡ�WUѭӟF�NKL�FKR�
XӕQJ�PүX�WKӱ�OLӅX�GX\�QKҩW�WӕL�ÿD�Fy�WKӇ�TXD�ÿѭӡQJ�XӕQJ��WKӇ�WtFK����P/�NJ��7KHR�
G}L�Yj�JKL�QKұQ�Fӱ�ÿӝQJ�WәQJ�TXiW��ELӇX�KLӋQ�YӅ�KjQK�YL�� WUҥQJ�WKiL� O{QJ��ăQ�XӕQJ��
WLrX� WLӇX�Yj� Vӕ� OѭӧQJ�FKӃW�FӫD�FKXӝW� WURQJ�YzQJ����JLӡ��1ӃX�VDX����JLӡ�����FKXӝW�
NK{QJ�Fy�GҩX�KLӋX�EҩW�WKѭӡQJ�KRһF�FKӃW��WLӃS�WөF�WKHR�G}L�WURQJ�YzQJ����QJj\��&y���
WUѭӡQJ�KӧS�Fy�WKӇ�[ҧ\�UD���



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϲ͕�ϭϮ�Ͳ�ϮϬϮϮ� ϭϴϭ

��7UѭӡQJ�KӧS����6DX�NKL�FKR�FKXӝW�XӕQJ�PүX�WKӱ��Vӕ�FKXӝW�WURQJ�O{�WKӱ�QJKLӋP�
YүQ�EҧR�WRjQ��[iF�ÿӏQK�OLӅX�FDR�QKҩW�Fy�WKӇ�EѫP�TXD�NLP�Pj�NK{QJ�OjP�FKӃW�FKXӝW��
/LӅX�Qj\�ÿѭӧF�Nê�KLӋX�'PD[�Yj� OLӅX� WѭѫQJ�ÿӕL�DQ� WRjQ�'6�G�QJ�WURQJ� WKӵF�QJKLӋP�
GѭӧF�Oê�Fy�WKӇ�EҵQJ�����'PD[�KRһF�OӟQ�KѫQ�����'PD[���

��7UѭӡQJ�KӧS����6DX�NKL�FKR�FKXӝW�XӕQJ�PүX�WKӱ��WӍ�OӋ�Wӱ�YRQJ�Oj������WKu�ÿk\�
Oj� OLӅX�FKӃW� WX\ӋW�ÿӕL���/'�����7tQK�WRiQ�Yj�Jk\� O{�WKӱ�QJKLӋP�ÿӇ�WLӃS� WөF�[iF�ÿӏQK�
ÿѭӧF�OLӅX�NK{QJ�OjP�FKӃW�FRQ�YұW�QjR���/'���7ӯ�ÿy��VX\�UD�OLӅX�/'���ÿѭӧF�WtQK�WKHR�
F{QJ�WKӭF�.DUEHU���%HKUHQV���

��7UѭӡQJ�KӧS����6DX�NKL�FKR�XӕQJ�PүX�WKӱ��SKkQ�VXҩW�Wӱ�YRQJ�WKҩS�KѫQ�������
NK{QJ�[iF�ÿӏQK�ÿѭӧF�OLӅX�Jk\�FKӃW�WX\ӋW�ÿӕL��ĈӕL�YӟL�WUѭӡQJ�KӧS�Qj\��NK{QJ�WKӇ�VX\�
UD�OLӅX�/'����QKѭQJ�Fy�WKӇ�[iF�ÿӏQK�ÿѭӧF�OLӅX�WӕL�ÿD�NK{QJ�Jk\�FKӃW�FKXӝW��JӑL�Oj�OLӅX�
GѭӟL� OLӅX�FKӃW���/'���/LӅX�WѭѫQJ�ÿӕL�DQ�WRjQ�'6�G�QJ�FKR�WKӵF�QJKLӋP�GѭӧF�Oê�Fy�
JLi�WUӏ�EҵQJ�����KRһF������/'���

�������.K̫R�ViW�WiF�GͭQJ�K̩�ÿ˱ͥQJ�KX\͇W�WUrQ�FKX͡W�QK̷W�Jk\�ÿiL�WKiR�ÿ˱ͥQJ�
E̹QJ�VWUHSWR]RWRFLQ�

&KXӝW�QKҳW�ÿѭӧF�FKR�QKӏQ�ÿyL����JLӡ�Yj�Jk\�WăQJ�ÿѭӡQJ�KX\ӃW�EҵQJ�FiFK�WLrP�
WƭQK�PҥFK�VWUHSWR]RWRFLQ��SKD�WURQJ�1D&O�������OLӅX�����PJ�NJ��0ӝW�WXҫQ�VDX�NKL�
WLrP��WLӃQ�KjQK�ÿӏQK�OѭӧQJ�JOXFRVH�PiX��FKXӝW�QKӏQ�ÿyL�tW�QKҩW����JLӡ��>�@��1JKLӋP�
SKiS�GXQJ�QҥS�JOXFRVH�Oj�PӝW�WURQJ�FiF�WLrX�FKXҭQ�FKҭQ�ÿRiQ�EӋQK�ÿiL�WKiR�ÿѭӡQJ�
WLQ� Fұ\� WUrQ� OkP� VjQJ�� WURQJ� ÿy� WKHR�P{� KuQK� FӫD�:+2�� Vӱ� GөQJ� OLӅX� XӕQJ� ��� J�
JOXFRVH� Yj� ÿR� ÿѭӡQJ� KX\ӃW� VDX� �� JLӡ� YӟL� JLi� WUӏ� FKҭQ� ÿRiQ� ����PJ�G/� �ÿiL� WKiR�
ÿѭӡQJ�� Yj� WURQJ� NKRҧQJ� �������� PJ�G/� �UӕL� ORҥQ� GXQJ� QҥS� JOXFRVH�� �7KHR��
$PHULFDQ�'LDEHWHV�$VVRFLDWLRQ��6WDQGDUGV�RI�PHGLFDO�FDUH�LQ�GLDEHWHV���������&KXӝW�
WKt�QJKLӋP�ÿѭӧF�SKkQ�YjR���O{�����FKXӝW�O{���

1JKLӋP�WKӭ����VLQK�Oê���ÿѭӧF�WLrP�WƭQK�PҥFK�1D&O�������

1JKLӋP�WKӭ����FKӭQJ�EӋQK���FKR�FKXӝW�XӕQJ�QѭӟF�FҩW��WKӇ�WtFK�����P/���J��

1JKLӋP�WKӭ����ÿӕL�FKӭQJ���FKR�FKXӝW�XӕQJ�WKXӕF�ÿӕL�FKӭQJ�JOLEHQFODPLG�OLӅX�
��PJ�NJ���

1JKLӋP�WKӭ����FKR�FKXӝW�XӕQJ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�YӟL�OLӅX�����PJ�NJ��

1JKLӋP�WKӭ����FKR�FKXӝW�XӕQJ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�YӟL�OLӅX�����PJ�NJ��

1JKLӋP�WKӭ����FKR�FKXӝW�XӕQJ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�YӟL�OLӅX�����PJ�NJ��

&iF�OLӅX�WKӱ�QJKLӋP�WѭѫQJ�ӭQJ�YӟL������'PD[��'PD[� Oj� OLӅX�WӕL�ÿD�Fy�WKӇ�FKR�
XӕQJ�Pj�NK{QJ�Jk\�FKӃW�FKXӝW�WURQJ�WKӱ�QJKLӋP�NKҧR�ViW�ÿӝF�WtQK�FҩS�ÿѭӡQJ�XӕQJ���

&KR� FKXӝW� XӕQJ� QѭӟF� KRһF� JOLEHQFODPLG� KRһF� FDR� WKӱ� �� OҫQ�QJj\� YjR� EXәL�
ViQJ� ����� JLӡ��� WKӇ� WtFK� FKR� XӕQJ� ���� P/���� J� FKXӝW� WURQJ� ��� QJj\�� +jP� OѭӧQJ�
JOXFRVH�KX\ӃW�Yj�NKӕL�OѭӧQJ�FKXӝW�ÿѭӧF�NKҧR�ViW�WUѭӟF�Yj�VDX�NKL�ÿLӅX�WUӏ��6DX����
QJj\�NKҧR�ViW��FKXӝW�ÿѭӧF�JLҧL�SKүX��PiX�ӣ� WLP�FKXӝW�ÿѭӧF� WKX�QKұQ�ÿӇ�[iF�ÿӏQK�
KjP� OѭӧQJ� OLSLG� KX\ӃW� QKѭ� FKROHVWHURO�� WULJO\FHULGH�� +'/�FKROHVWHURO� Yj� /'/�
FKROHVWHURO�WҥL�SKzQJ�[pW�QJKLӋP��7KjQK�SKӕ�/RQJ�;X\rQ��WӍQK�$Q�*LDQJ�
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�����3KѭѫQJ�SKiS�WKӕQJ�Nr�

6ӕ�OLӋX�WKt�QJKLӋP�ÿѭӧF�[ӱ�Oê�EҵQJ�SKҫQ�PӅP�([FHO������Yj�WKӕQJ�Nr�EҵQJ�
SKҫQ�PӅP�6WDWJUDSKLFV�SOXV�������3KkQ�WtFK�Vӵ�NKiF�ELӋW�JLӳD�FiF�JLi�WUӏ�WUXQJ�EuQK�
WKHR� SKpS� WKӱ� /6'� KRһF� 'XQFDQ�� 3KkQ� WtFK� $QRYD�PӝW� QKkQ� Wӕ� Fy� ê� QJKƭD� NKL�
S�������6ӕ�OLӋX�ÿѭӧF�WUuQK�Ej\�GѭӟL�GҥQJ�VDL�Vӕ�FKXҭQ��

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

�����.ӃW�TXҧ�WҥR�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�

Ĉӝ�ҭP�Yj�KLӋX�VXҩW�FKLӃW�FӫD�Oi�Fk\�OӝF�YӯQJ�OҫQ�OѭӧW�Oj�Oj��������Yj���������
.ӃW�TXҧ�QJKLrQ�FӭX�FKR�WKҩ\��KLӋX�VXҩW�WUtFK�FӫD�FDR�FKLӃW�Oi�Fk\�OӝF YӯQJ�FDR�KѫQ�
KLӋX�VXҩW�FӫD�SKѭѫQJ�SKiS�VR[KOHW� Wӯ�Oi� OӝF�YӯQJ� WURQJ�GXQJ�P{L�DFHWRQ����������
SHWUROHXP���������Yj�Wӯ�KҥW�WURQJ�GXQJ�P{L�PHWKDQRO���������QKѭQJ�WKҩS�KѫQ�GXQJ�
P{L� HWKDQRO� ���������� PHWKDQRO� ��������� ÿѭӧF� WKӵF� KLӋQ� EӣL� 5DVKPL� >�@� Yj�
0RKDPDG�>�@��1JX\rQ�QKkQ�Oj�GR�NKiF�QKDX�YӅ�QѫL�WKX�KiL��WKӡL�JLDQ�KiL��QKLӋW�ÿӝ�
Vҩ\�Yj�Wӹ�OӋ�JLӳD�QJX\rQ�OLӋX�Yj�GXQJ�P{L�WURQJ�TXi�WUuQK�O\�WUtFK�OjP�ҧQK�KѭӣQJ�ÿӃQ�
KjP� OѭӧQJ� FKҩW� WDQ� Fy� WURQJ�PүX�� 7KHR� 1J{� 9ăQ� 7KX� Yj� 7UҫQ�+�QJ� >��@�� FKҩW�
OѭӧQJ�PӝW�Fk\�GѭӧF�OLӋX�WӕW�KD\�[ҩX�FKӫ�\ӃX�Oj�GR�KjP�OѭӧQJ�KRҥW�FKҩW�FKӭD�WURQJ�
GѭӧF�OLӋX�QKLӅX�KD\�tW��+RҥW�FKҩW�FӫD�GѭӧF�OLӋX�WKD\�ÿәL�EӣL�QKLӅX�\ӃX�Wӕ��GL�WUX\ӅQ��
ÿLӅX�NLӋQ�ÿӏD�Oê��NKt�KұX��WUӗQJ�WUӑW��WKX�KiL��SKѫL�Vҩ\�Yj�EҧR�TXҧQ��

�����ĈӏQK�WtQK�FiF�KӧS�FKҩW�VLQK�KӑF�Fy�WURQJ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�

&iF�KRҥW�FKҩW�VLQK�KӑF�Fy�WURQJ�WKӵF�YұW�Fy�YDL�WUz�TXDQ�WUӑQJ�WURQJ�KRҥW�ÿӝQJ�
NKiQJ�R[\�KyD��NKiQJ�YL�VLQK�YұW�Jk\�EӋQK��NKiQJ�YLrP��QJăQ�QJӯD�XQJ�WKѭ�«�9u�
Yұ\��YLӋF�QKұQ�ELӃW�Vӵ�WӗQ�WҥL�FӫD�FiF�KӧS�FKҩW�Qj\�JyS�SKҫQ�ÿiQK�JLi�NKҧ�QăQJ�FӫD�
FDR�FKLӃW�FǊQJ�QKѭ�GѭӧF�OLӋX��.ӃW�TXҧ�ÿӏQK�WtQK�FKR�WKҩ\��FDR�FKLӃW�Fk\�OӝF�YӯQJ�Fy�
Vӵ� KLӋQ� GLӋQ� FӫD� FiF� KӧS� FKҩW� QKѭ� IODYRQRLG�� WHUSHQRLG�� WDQQLQ�� DONDORLG�� VDSRQLQ�
�%ҧQJ�����4XD�NӃW�TXҧ�ÿӏQK�WtQK�FKR� WKҩ\��Vӵ�KLӋQ�GLӋQ�FiF�KRҥW�FKҩW�VLQK�KӑF�QKѭ�
IODYRQRLG��WHUSHQRLG��WDQQLQ��DONDORLG��VDSRQLQ�Fy�WURQJ�FDR�FKLӃW�Fk\�OӝF�YӯQJ�FǊQJ�
WѭѫQJ� Wӵ�YӟL� WKjQK�SKҫQ�KRҥW�FKҩW� Fy� WURQJ�NӃW�TXҧ�ÿӏQK� WtQK�F{QJ�Eӕ�EӣL�5DVKPL�
>�@��.DWKLHUYHO�Yj�6XMDWKD�>��@���

%ҧQJ����.ӃW�TXҧ�ÿӏQK�WtQK�KRҥW�FKҩW�VLQK�KӑF�FӫD�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�

ĈӏQK�WtQK� &DR�FKLӃW�HWKDQRO�Fk\�OӝF�YӯQJ�

6DSRQLQ�� ��

)ODYRQRLG� ��

7HUSHQRLGV�� ��

$ONDORLG�� ��

7DQLQ�Yj�SKHQRO�� ��

6WHURLG�� ��

*KL�FK~��µ�¶��G˱˯QJ�WtQK�Yj�µ�µ��kP�WtQK���
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�����ĈӝF�WtQK�FҩS�FӫD�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�

1JKLrQ� FӭX�ÿӝF� WtQK�FҩS� Oj� FҫQ� WKLӃW� ÿӇ� [iF�ÿӏQK� NKRҧQJ� OLӅX� DQ� WRjQ� WURQJ�
TXҧQ�Oê�OkP�VjQJ�GҩX�KLӋX�Yj�WULӋX�FKӭQJ�FӫD�WKXӕF�>��@��7KHR�SKkQ�ORҥL�ÿӝF�WtQK�
FӫD� *+6� �*OREDOO\� +DUPRQLVHG� 6\VWHP� IRU� &ODVVLILFDWLRQ� RI� &KHPLFDOV��� QKӳQJ�
FKҩW�Fy�JLi�WUӏ�/'���!������PJ�NJ�NKӕL�OѭӧQJ�Fѫ�WKӇ��ÿѭӧF�FRL�Oj�FKҩW�JҫQ�QKѭ�NK{QJ�
ÿӝF��7XǤ�WKHR�ORҥL�FDR�FKLӃW�Wӯ�WKӵF�YұW�NKiF�QKDX�Pj�FKXӝW�Fy�WKӇ�GXQJ�QҥS�ÿѭӧF�
OLӅX�OѭӧQJ�WӕL�ÿD�Fy�WKӇ�OrQ�ÿӃQ�������J�NJ�WKӇ�WUӑQJ�ÿӕL�YӟL�FDR�FKLӃW�KRD�WKӕW�QӕW��
���J�NJ�WKӇ�WUӑQJ�ÿӕL�YӟL�FDR�FKLӃW�Yӓ�OӵX��ҦQK�KѭӣQJ�FӫD�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�
WUrQ�FKXӝW�EuQK�WKѭӡQJ�WUrQ�FiF�Fѫ�TXDQ�FӫD�Fѫ�WKӇ�WK{QJ�TXD�FiF�GҩX�KLӋX�Yj�WULӋX�
FKӭQJ� OkP�VjQJ��&DR� Oi�Fk\� OӝF�YӯQJ�NK{QJ�Fy� WKӇ�KLӋQ�ÿӝF�WtQK�FҩS�ÿѭӡQJ�XӕQJ�
WUrQ�FKXӝW�QKҳW�WUҳQJ��WRjQ�Eӝ�FKXӝW�YүQ�ăQ�XӕQJ�Yj�VLQK�KRҥW�EuQK�WKѭӡQJ�WURQJ����
JLӡ�TXDQ�ViW��&KXӝW�ÿѭӧF�WLӃS�WөF�WKHR�G}L�VDX����QJj\�XӕQJ�Yj�NK{QJ�JKL�QKұQ�FiF�
WULӋX�FKӭQJ�EҩW�WKѭӡQJ��EҧQJ�����7ӯ�OLӅX�WӕL�ÿD�Fy�WKӇ�FKR�XӕQJ�FDR�Oi�Fk\�OӝF�YӯQJ�
WUrQ�FKXӝW�QKҳW�WUҳQJ�Oj����J�FDR�NJ�WKӇ�WUӑQJ�FKXӝW�Fy�SKkQ�VXҩW�Wӱ�YRQJ�Oj����Yj�
NK{QJ� WKӇ�[iF� ÿӏQK� ÿѭӧF�/'���� GR� ÿy� [iF� ÿӏQK� ÿѭӧF� OLӅX�'PD[� � ��� J� FDR�NJ� WKӇ�
WUӑQJ�FKXӝW��.HQQHG\� >��@�FKR�UҵQJ��FiF�FDR�FKLӃW�Fy�JLi� WUӏ�/'���FDR�KѫQ���J�NJ�
ÿѭӡQJ�XӕQJ�Fy�WKӇ�ÿѭӧF�[HP�Oj�NK{QJ�ÿӝF�KҥL��QrQ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�NK{QJ�
ÿӝF�KҥL��7Kӱ�QJKLӋP�JLӟL�KҥQ�FKӫ�\ӃX�ÿѭӧF�Vӱ�GөQJ�WURQJ�WUѭӡQJ�KӧS�ÿLӅX�WUD�YLrQ�
Fy�WK{QJ�WLQ�FKӍ�UD�UҵQJ�YұW�OLӋX�WKӱ�QJKLӋP�Fy�WKӇ�NK{QJ�ÿӝF�KҥL�KRһF�Fy�ÿӝF�WtQK�
WKҩS�>��@��.ӃW�TXҧ�QJKLrQ�FӭX�WѭѫQJ�Wӵ�QJKLrQ�FӭX�FӫD�0DUVOLQ�>��@��FDR�FKLӃW�QѭӟF�
Yj�FӗQ�FӫD�Oi�Fk\�OӝF�YӯQJ�KRjQ�WRjQ�DQ�WRjQ�VDX����QJj\�WKӱ�QJKLӋP�YӟL�OLӅX�XӕQJ�
Oj���J�NJ�WKӇ�WUӑQJ�FKXӝW��

%ҧQJ����.ӃW�TXҧ�FiF�KjQK�YL�FӫD�FKXӝW�WURQJ����QJj\�NKҧR�ViW��
VDX�NKL�XӕQJ�FDR Oi�Fk\�OӝF�YӯQJ

+Ӌ�WKӕQJ�Fѫ�TXDQ�
4XDQ�ViW�Yj�WKӱ�

QJKLӋP�
'ҩX�KLӋX�FKXQJ�

+Ӌ�WKҫQ�NLQK�WUXQJ�
ѭѫQJ�Yj�KӋ�WKҫQ�
NLQK�YұQ�ÿӝQJ�

+jQK�YL��YұQ�ÿӝQJ�

&KXӝW�YұQ�ÿӝQJ�Yj�VLQK�KRҥW�ăQ�XӕQJ�
EuQK�WKѭӡQJ�WURQJ�OӗQJ�QX{L��

.K{QJ�JKL�QKұQ�FiF�WUҥQJ�WKiL�Eӏ�
NtFK�ÿӝQJ�KD\�PҩW�SKҧQ�[ҥ�WKăQJ�

EҵQJ��QJӫ��K{Q�Pr�

+Ӌ�WKҫQ�NLQK�WKӵF�
YұW�

3KҧQ�ӭQJ�QmR�Yj�
Wӫ\�VӕQJ�

.K{QJ�ELӇX�KLӋQ�EҩW�WKѭӡQJ�

7UѭѫQJ�OӵF�Fѫ� %uQK�WKѭӡQJ�

0ҳW�PǊL� %uQK�WKѭӡQJ�

+Ӌ�K{�KҩS� ĈһF�WtQK�Yj�WӕF�ÿӝ�
1KӏS�WKӣ�EuQK�WKѭӡQJ��NK{QJ�JKL�

QKұQ�WULӋX�FKӭQJ�NKy�WKӣ�KD\�FR�JLұW�
NKt�TXҧQ�
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+Ӌ�WKӕQJ�Fѫ�TXDQ�
4XDQ�ViW�Yj�WKӱ�

QJKLӋP�
'ҩX�KLӋX�FKXQJ�

+Ӌ�WLP�PҥFK�
'ҩX�KLӋX�FӫD�WLP�

PҥFK�
.K{QJ�JKL�QKұQ�WULӋX�FKӭQJ�EҩW�

WKѭӡQJ�ӣ�QKӏS�WLP�

'ҥ�Gj\��UXӝW�

&iF�WULӋX�FKӭQJ�
.K{QJ�JKL�QKұQ�WULӋX�FKӭQJ�WLrX�

FKҧ\��WiR�EyQ��

+uQK�GiQJ�EөQJ�
.K{QJ�JKL�QKұQ�WULӋX�FKӭQJ�ÿDX�

[RҳQ�EөQJ�

Ĉӝ�FKҳF�Yj�PjX�
VҳF�FӫD�SKkQ�

3KkQ�FKXӝW�EuQK�WKѭӡQJ��

&ѫ�TXDQ�VLQK�GөF� 'ѭѫQJ�YұW� +ӗQJ�KjR�Yj�WUҥQJ�WKiL�FăQJ�SKӗQJ�

'D�Yj�ORQJ� 0jX��WuQK�WUҥQJ�
/{QJ�WUҳQJ�PѭӧW��

.K{QJ�JKL�QKұQ�WULӋX�FKӭQJ�ӱQJ�ÿӓ�
WUrQ�GD�KD\�[��O{QJ�

7uQK�WUҥQJ�FKXQJ� 6ӵ�WăQJ�WUӑQJ� 7URQJ�QJѭӥQJ�VLQK�Oê�EuQK�WKѭӡQJ�

�����+LӋX�TXҧ�Kҥ�ÿѭӡQJ�KX\ӃW� WUrQ�FKXӝW�QKҳW�Jk\�ÿiL� WKiR�ÿѭӡQJ�EҵQJ�
VWUHSWR]RWRFLQ�FӫD�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�

1KLӅX�QJKLrQ�FӭX�YӅ�EӋQK�ÿiL�WKiR�ÿѭӡQJ��Ĉ7Ĉ��WUrQ�P{�KuQK�ÿӝQJ�YұW�FKR�
WKҩ\�VөW�FkQ�Yj�WăQJ�KjP�OѭӧQJ�JOXFRVH�KX\ӃW�Oj�GҩX�KLӋX�ÿLӇQ�KuQK�FӫD�EӋQK�Ĉ7Ĉ�
>��@��6өW�FkQ�QKDQK�Oj�PӝW�WURQJ�QKӳQJ�WULӋX�FKӭQJ�GӉ�QKұQ�ELӃW�QKҩW�FӫD�EӋQK�QKkQ�
PҳF� EӋQK�Ĉ7Ĉ��.KӕL� OѭӧQJ� FKXӝW�Yj� Wӹ� OӋ� WăQJ��JLҧP�NKӕL� OѭӧQJ�FӫD� FKXӝW� EӋQK�
Ĉ7Ĉ�WUѭӟF�ÿLӅX�WUӏ�Yj�VDX�NKL�ÿLӅX�WUӏ�EҵQJ�JOLEHQFODPLG�Yj�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�
����������Yj�����PJ�NJ��ÿѭӧF�WKӇ�KLӋQ�WURQJ�EҧQJ����&KXӝW�PҳF�EӋQK�Ĉ7Ĉ�NK{QJ�
ÿѭӧF� ÿLӅX� WUӏ� Fy� WUӑQJ� OѭӧQJ� JLҧP� VR� YӟL� QKyP� FKXӝW� ÿѭӧF� ÿLӅX� WUӏ� EҵQJ�
JOLEHQFODPLG�Yj�FDR�FKLӃW� Oi�Fk\� OӝF�YӯQJ�����������Yj�����PJ�NJ��Yj�Fy�Vӵ�NKiF�
ELӋW� ê�QJKƭD�S�������&ө� WKӇ��FKXӝW� EӋQK�Ĉ7Ĉ�ÿѭӧF� ÿLӅX� WUӏ� EҵQJ�JOLEHQFODPLG� Fy�
NKӕL� OѭӧQJ�ÿҥW������������J�VDX����QJj\�ÿLӅX�WUӏ�� WăQJ��������VR�YӟL� O~F�Eӏ�Ĉ7Ĉ�
YjR�QJj\�WKӭ����&KXӝW�EӋQK�Ĉ7Ĉ�ÿѭӧF�ÿLӅX�WUӏ�EҵQJ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ��NKӕL�
OѭӧQJ�WăQJ���������OLӅX�����PJ�NJ���WăQJ���������OLӅX�����PJ�NJ��Yj�WăQJ��������
�OLӅX�����PJ�NJ���7URQJ�NKL�ÿy��FKXӝW�Ĉ7Ĉ�NK{QJ�ÿLӅX�WUӏ��NKӕL�OѭӧQJ�JLҧP��������
J�������������

+jP� OѭӧQJ� JOXFRVH� KX\ӃW� FӫD� FiF� QJKLӋP� WKӭF� ÿѭӧF� JKL� QKұQ� ӣ� WӯQJ� WKӡL�
ÿLӇP�NKiF�QKDX�FӫD� WKt�QJKLӋP�Yj�ÿѭӧF� WUuQK�Ej\� WURQJ�EҧQJ����&KXӝW�EӋQK�Ĉ7Ĉ�
ÿѭӧF� ÿLӅX� WUӏ� EҵQJ� JOLEHQFODPLG� Yj� FDR� FKLӃW� Oi� Fk\� OӝF� YӯQJ� ������ ���� Yj� ����
PJ�NJ�� OjP� JLҧP� KjP� OѭӧQJ� JOXFRVH� KX\ӃW� VR� YӟL� QKyP�FKXӝW� EӋQK�Ĉ7Ĉ� NK{QJ�
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ÿLӅX� WUӏ��7URQJ� NKL�� FKXӝW� EӋQK�Ĉ7Ĉ� NK{QJ� ÿLӅX� WUӏ� Fy� KjP� OѭӧQJ� JOXFRVH� KX\ӃW�
NK{QJ� QKӳQJ� NK{QJ� JLҧP�Pj� Fy� GҩX� KLӋX� WăQJ� GҫQ� WKHR� WKӡL� JLDQ� NKҧR� ViW� �WăQJ�
��������KjP�OѭӧQJ�JOXFRVH�KX\ӃW�ÿҥW�������������PJ�G/���&KXӝW�EӋQK�Ĉ7Ĉ�ÿLӅX�
WUӏ�EҵQJ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�����������Yj�����PJ�NJ��FKR�KjP�OѭӧQJ�JOXFRVH�
KX\ӃW�JҫQ�WѭѫQJ�ÿѭѫQJ�YӟL�WKXӕF�ÿLӅX�WUӏ�*OLEHQFODPLG�Yj�Fy�Vӵ�NKiF�ELӋW�ӣ�PӭF�ê�
QJKƭD�S������VR�YӟL�FKӭQJ�EӋQK��EҧQJ�����&KXӝW�EӋQK�Ĉ7Ĉ�ÿLӅX�WUӏ�EҵQJ�FDR�FKLӃW�
Oi� Fk\� /ӝF� YӯQJ� ���� PJ�NJ� FKR� KjP� OѭӧQJ� JOXFRVH� KX\ӃW� �������������PJ�G/��
QKѭQJ�YүQ�FzQ�FDR�KѫQ�VR�YӟL�FKXӝW�EuQK�WKѭӡQJ������OҫQ��&DR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�
����PJ�NJ��OjP�JLҧP�KjP�OѭӧQJ�JOXFRVH�KX\ӃW�WUrQ�FKXӝW�EӋQK�Ĉ7Ĉ��������������
PJ�G/��Yj�FDR�KѫQ�VR�YӟL�FKXӝW�EuQK�WKѭӡQJ������OҫQ��.ӃW�TXҧ�FKR�WKҩ\��FDR�FKLӃW�Oi�
Fk\�OӝF�YӯQJ�ÿLӅX�KzD�KjP�OѭӧQJ�JOXFRVH�KX\ӃW�WKHR�FiFK�SKө�WKXӝF�YjR�OLӅX�G�QJ��
7URQJ�NKL�ÿy��ÿӕL�FKӭQJ�*OLEHQFODPLG�YӟL� OLӅX� Vӱ�GөQJ���PJ�NJ�Fy�NKҧ�QăQJ� OjP�
JLҧP�KjP�OѭӧQJ�JOXFRVH�KX\ӃW�WUrQ�FKXӝW�EӋQK�Ĉ7Ĉ��������������PJ�G/���7ӯ�FiF�
NӃW�TXҧ�SKkQ�WtFK�NKӕL�OѭӧQJ�Yj�KjP�JOXFRVH�KX\ӃW�FӫD�FKXӝW�FKR�WKҩ\��FDR�FKLӃW�Oi�
Fk\� OӝF�YӯQJ�Fy�KLӋX�TXҧ�ÿLӅX�KzD�JOXFRVH�KX\ӃW�Yj�NKӕL� OѭӧQJ�ӣ�FKXӝW�PҳF�EӋQK�
Ĉ7Ĉ��

%ҧQJ����7UӑQJ�OѭӧQJ�Yj�ÿӝ�WăQJ�JLҧP�FӫD�WUӑQJ�OѭӧQJ�FKXӝW�WKHR�WKӡL�JLDQ�NKҧR�ViW�

1JKLӋP�WKӭF
6ӕ�PүX

�Q��

7UӑQJ�OѭӧQJ�FKXӝW�WKt�QJKLӋP��J�

�7UXQJ�EuQK�6(��
7ăQJ�KRһF�JLҧP�

7UѭӟF�WKt�
QJKLӋP�

6DX�WKt�QJKLӋP�
7UӑQJ�

OѭӧQJ��J�
7ӹ�OӋ����

6LQK�Oê� ��� ����������� �����������

� ����� ������

&KӭQJ�EӋQK� ��� ����������� ������������ ������� �������

*OLEHQFODPLG ��� ����������� ����������

� ���� ������

&DR�FKLӃW�����
PJ�NJ�

��� ����������� ����������

� ���� ������

&DR�FKLӃW�����
PJ�NJ�

��� ����������� ����������

� ����� ������

&DR�FKLӃW�����
PJ�NJ�

��� ����������� ����������

� ����� ������

*KL�FK~��
S��������Yj�

S���������VR�YͣL�O{�FKͱQJ�E͏QK�ͧ�F�QJ�WKͥL�ÿL͋P�NK̫R�ViW��
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%ҧQJ����+LӋX�TXҧ�OjP�JLҧP�KjP�OѭӧQJ�JOXFRVH�KX\ӃW��PJ�G/��
WKHR�WKӡL�JLDQ�NKҧR�ViW�

1JKLӋP�WKӭF 1Jj\��� 1Jj\��� 1Jj\���� 1Jj\���� 1Jj\����

6LQK�Oê� ����������� ����������� ����������� ����������� ������������

&KӭQJ�EӋQK� ����������� ����������� ����������� ����������� ������������

*OLEHQFODPLG ����������� ����������� ����������� ����������� �����������
��

&DR�FKLӃW�����
PJ�NJ�

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

��

&DR�FKLӃW�����
PJ�NJ�

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

��

&DR�FKLӃW�����
PJ�NJ�

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

��

*KL�FK~� 
S��������Yj�

S���������VR�YͣL�O{�VLQK�Oê�ͧ�F�QJ�WKͥL�ÿL͋P�NK̫R�ViW��
�S��������Yj���S���������VR�YͣL�O{�FKͱQJ�E͏QK�ͧ�F�QJ�WKͥL�ÿL͋P�NK̫R�ViW��

5ӕL� ORҥQ� FKX\ӇQ� KyD� OLSLG� ÿѭӧF� ÿһF� WUѭQJ� EӣL� Vӵ� JLD� WăQJ� KjP� OѭӧQJ�
FKROHVWHURO��WULJO\FHULG��/'/�FKROHVWHURO�Yj�JLҧP�KjP�OѭӧQJ +'/�FKROHVWHURO�Oj�\ӃX�
Wӕ� TX\ӃW� ÿӏQK� TXDQ� WUӑQJ� FӫD� TXi� WUuQK� Yj� WuQK� WUҥQJ� FӫD� EӋQK�Ĉ7Ĉ� Yj� FiF� ELӃQ�
FKӭQJ�FӫD�EӋQK��5ӕL� ORҥQ�FKX\ӇQ�KyD�OLSLG�FǊQJ�OjP�WăQJ�QJX\�Fѫ�EӋQK�WLP�PҥFK�
YjQK� >��@��1JKLrQ� FӭX� WKӵF� KLӋQ� ÿiQK� JLi� KLӋX� TXҧ� ÿLӅX� KzD� OLSLG� KX\ӃW� FӫD� FDR�
FKLӃW�Oi�Fk\�/ӝF�YӯQJ�WUrQ�FKXӝW�EӋQK�Ĉ7Ĉ�Yj�ÿѭӧF�WKӇ�KLӋQ�WURQJ�EҧQJ�����

%ҧQJ����.ӃW�TXҧ�SKkQ�WtFK�FiF�FKӍ�WLrX�OLSLG�KX\ӃW�FӫD�FKXӝW�VDX����QJj\�NKҧR�ViW�

1JKLӋP�WKӭF� &KROHVWHURO� 7ULJO\FHULG�
+'/�

&KROHVWHURO�
/'/�

&KROHVWHURO�

6LQK�Oê� ������������ ����������� ����������� �����������

&KӭQJ�EӋQK� ������������ ������������ ����������� �����������

*OLEHQFODPLG� �����������
��� �����������
��� ����������
��� ����������
��

&DR�FKLӃW�����
PJ�NJ�

�����������

�� �����������

�� ����������

�� ����������

��

&DR�FKLӃW�����
PJ�NJ�

�����������

�� �����������

�� ����������
�� ����������

��

&DR�FKLӃW�����
PJ�NJ�

�����������

�� �����������

�� ����������
��� ����������

��

� *KL�FK~� 
S��������Yj�

S���������VR�YͣL�O{�VLQK�Oê�ͧ�F�QJ�WKͥL�ÿL͋P�NK̫R�ViW��
� �S��������Yj���S���������VR�YͣL�O{�FKͱQJ�E͏QK�ͧ�F�QJ�WKͥL�ÿL͋P�NK̫R�ViW��

+jP�OѭӧQJ�FKROHVWHURO��������������PJ�G/���WULJO\FHULGH�������������PJ�G/��
Yj�/'/�FKROHVWHURO� ������������PJ�G/�� WăQJ� ÿiQJ�NӇ� ӣ�FKXӝW� EӋQK�Ĉ7Ĉ�Yj�KjP�
OѭӧQJ�+'/�FKROHVWHURO�������������PJ�G/��JLҧP�ÿiQJ�NӇ�ӣ�FKXӝW�EӋQK�Ĉ7Ĉ�VR�YӟL�
FKXӝW�EuQK�WKѭӡQJ��7URQJ�NKL�ÿy��FKXӝW�EӋQK�Ĉ7Ĉ�ÿѭӧF�ÿLӅX�WUӏ�EҵQJ�*OLEHQFODPLG�
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Yj�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�����������Yj�����PJ�NJ��QӗQJ�ÿӝ�OLSLG�KX\ӃW�SKөF�KӗL�
ÿiQJ�NӇ�Yj�NKiF�ELӋW�ӣ�PӭF�ê�QJKƭD�S������VR�YӟL�FKӭQJ�EӋQK��ÿLӅX�Qj\�FKR�WKҩ\�
FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�Fy�WLӅP�QăQJ�WURQJ�YLӋF�FҧL�WKLӋQ�FKX\ӇQ�KyD�OLSLG�ӣ�FKXӝW�
EӋQK�Ĉ7Ĉ��EҧQJ������

+jP�OѭӧQJ�FKROHVWHURO�ӣ�FKXӝW�ÿѭӧF�ÿLӅX�WUӏ�FDR�FKLӃW� Oi�Fk\�OӝF�YӯQJ�ӣ�FiF�
PӭF� OLӅX� ����PJ�NJ�� ����PJ�NJ� Yj� ����PJ�NJ� Fy� JLi� WUӏ� OҫQ� OѭӧW� Oj�������������
PJ�G/��������������PJ�G/�Yj�������������PJ�G/���

7ѭѫQJ� Wӵ�� KjP� OѭӧQJ� WULJO\FHULGH� Yj� /'/�FKROHVWHURO� FǊQJ� JLҧP� WKHR� OLӅX�
OѭӧQJ�Vӱ�GөQJ��FDR�FKLӃW� Oi�Fk\�OӝF�YӯQJ�����PJ�NJ�Fy�KjP�OѭӧQJ�WULJO\FHULGH�Yj�
/'/�FKROHVWHURO�Oj�������������PJ�G/�Yj������������PJ�G/�JLҧP�FzQ�������������
PJ�G/�Yj������������PJ�G/�ӣ�FDR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�OLӅX�����PJ�NJ���

&DR�FKLӃW�Oi�Fk\�OӝF�YӯQJ�Fy�NKҧ�QăQJ�OjP�WăQJ�KjP�OѭӧQJ�FKROHVWHURO�Fy�OӧL�
Oj� +'/�FKROHVWHURO� VR� YӟL� FKXӝW� EӋQK� Ĉ7Ĉ�� &DR� FKLӃW� Oi� Fk\� OӝF� YӯQJ� OLӅX� ����
PJ�NJ��KjP�OѭӧQJ�+'/�FKROHVWHURO�ÿҥW������������PJ�G/�Yj� WăQJ� OrQ������������
PJ�G/�NKL�Vӱ�GөQJ�FDR�FKLӃW� Oi�Fk\�OӝF�YӯQJ� OLӅX�����PJ�NJ��+'/�FKROHVWHURO�Fy�
WKӇ�KRҥW�ÿӝQJ�QKѭ�PӝW�FKҩW�NKiQJ�R[\�KyD�Yj�WK~F�ÿҭ\�FKROHVWHURO�� WULJO\FHULGH�Wӯ�
FiF�P{�QJRҥL�ELrQ�ÿӃQ�JDQ�ÿӇ�Gӏ�KyD�WURQJ�TXi�WUuQK�OѭX�WK{QJ�UҩW�KӳX�tFK�FKR�VӭF�
NKӓH�FRQ�QJѭӡL��1JѭӧF�OҥL��/'/�FKROHVWHURO�Gѭ�WKӯD�Fy�WKӇ�OҳQJ�ÿӑQJ�WURQJ�WKjQK�
PҥFK�PiX��GүQ�ÿӃQ�Vӵ�KuQK�WKjQK�FiF�WәQ�WKѭѫQJ�PҧQJ�[ѫ�YӳD�ÿӝQJ�PҥFK��'R�ÿy��
KjP�OѭӧQJ�+'/�FKROHVWHURO�WKҩS�Yj�/'/�FKROHVWHURO�WKҩS�UҩW�QJX\�KLӇP�FKR�FKXӝW��
'R� Vӵ�JLD� WăQJ�KjP� OѭӧQJ�FKROHVWHURO�� WULJO\FHULGH��/'/�FKROHVWHURO�Yj�JLҧP�KjP�
OѭӧQJ +'/�FKROHVWHURO�JyS�SKҫQ�WăQJ�QJX\�Fѫ�SKiW�WULӇQ�FiF�EӋQK�WLP�PҥFK�ӣ�EӋQK�
QKkQ�Ĉ7Ĉ�>��@���

���.ӂ7�/8Ұ1�

&DR�FKLӃW� Oi�Fk\� OӝF�YӯQJ� Oj�DQ� WRjQ�NKL�QJKLrQ�FӭX�YӅ�ÿӝF� WtQK�FҩS��ÿѭӡQJ�
XӕQJ�WUrQ�FKXӝW�QKҳW�WUҳQJ�YӟL�PӭF�OLӅX�WӕL�ÿD�Fy�WKӇ�GXQJ�QҥS�ÿѭӧF�Oj����J�NJ��&DR�
FKLӃW�Oi�Fk\�OӝF�YӯQJ�YӟL�OLӅX�����PJ�NJ������PJ�NJ�Yj�����PJ�NJ�WKӇ�WUӑQJ�FKXӝW�
Fy� WiF� GөQJ� OjP� JLҧP� ÿiQJ� NӇ� KjP� OѭӧQJ� JOXFRVH� KX\ӃW� �OҫQ� OѭӧW� JLҧP� ��������
�������Yj��������YjR�QJj\�WKӭ�����VR�YӟL�QJj\�ÿҫX�ÿLӅX�WUӏ����

/ͥL�F̫P�˯Q��1KyP�QJKLrQ�FͱX�[LQ�FKkQ�WKjQK�F̫P�˯Q�7UXQJ�WkP�&{QJ�QJK͏�VLQK�
K͕F�W͑QK�$Q�*LDQJ�Yj�7U˱ͥQJ�Ĉ̩L�K͕F�7Uj�9LQK�ÿm�K͟�WUͫ�WK͹F�KL͏Q�QJKLrQ�FͱX�Qj\��

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� $EUDKDP� %�� )��� 2ODUHZDMX� 6�� $�� 	� 2ODGLSR� $�� (��� $QWLGLDEHWLF� DQG�
DQWLG\VOLSLGHPLF� DFWLYLWLHV� RI� WKH� DTXHRXV� H[WUDFW� RI� &RFKORVSHUPXP�
SODQFKRQLL� OHDYHV� LQ� VWUHSWR]RWRFLQ�LQGXFHG� GLDEHWLF� UDWV�� 7KH�,QWHUQDWLRQDO�
-RXUQDO�RI�0HFKDQLFDO�6FLHQFHV�����������������������

�� 5DPX�5���6KLUDKDWWL�3��6���1D\DNDYDGL�6���=DPHHU��9��5��)��'KDQDQMD\DI��%��/��
	�1DJHQGUD�3��0��1���7KH�HIIHFW�RI�D�SODQW�H[WUDFW� HQULFKHG� LQ� VWLJPDVWHURO�
DQG� ȕ�VLWRVWHURO� RQ� JO\FDHPLF� VWDWXV� DQG� JOXFRVH� PHWDEROLVP� LQ� DOOR[DQ�
LQGXFHG�GLDEHWLF�UDWV��)RRG�	�)XQFWLRQ���������������������



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϲ͕�ϭϮ�Ͳ�ϮϬϮϮ�ϭϴϴ

�� 3DGPDYDWKL�'���6XVKHHOD�/���%KDUDWKL�5��9���3KDUPDFRJQRVWLFDO�HYDOXDWLRQ�RI�
%DUULQJWRQLD�DFXWDQJXOD�OHDI��,QW��-��$\XUYHGD�5HV���������������������

�� Ĉӛ� +X\� %tFK�� ĈһQJ� 4XDQJ� 7UXQJ�� %�L� ;XkQ� &KѭѫQJ� Yj� 1JX\ӉQ� 7KѭӧQJ�
'RQJ��&k\�WKX͙F�Yj�ÿ͡QJ�Y̵W�OjP�WKX͙F�ͧ�9L͏W�1DP��1Kj�[XҩW�EҧQ�.KRD�KӑF�
Yj�.ӻ�7KXұW��+j�1ӝL��������WұS�����

�� <DGDY�0���&KDWWHUML�6���*XSWD�6��.��	�:DWDO�*���3UHOLPLQDU\�SK\WRFKHPLFDO�
VFUHHQLQJ� RI� VL[�PHGLFLQDO� SODQWV� XVHG� LQ� WUDGLWLRQDO�PHGLFLQH�� ,QWHUQDWLRQDO�
-RXUQDO�RI�3KDUPDF\�DQG�3KDUPDFHXWLFDO�6FLHQFHV����������������������

�� Ĉӛ�7UXQJ�ĈjP��3K˱˯QJ�SKiS�[iF�ÿ͓QK�ÿ͡F�WtQK�FͯD� WKX͙F��1;%�<�KӑF��+j�
1ӝL������������������������

�� 1J{�7Kӏ�1JD��0DL�7Kӏ�&~F�Yj�Ĉӛ�7Kӏ�+ӗQJ�7ѭѫL��.K̫R�ViW�WiF�GͭQJ�K̩�OLSLG�
KX\͇W�Yj�K̩�ÿ˱ͥQJ�KX\͇W�FͯD�FDR�F͛Q�����Wͳ�WUj�WK̫R�P͡F�3DQDV�.DUDQWLQD�
WUrQ�FKX͡W�QK̷W��7ҥS�FKt�<�KӑF�7KjQK�SKӕ�+ӗ�&Kt�0LQK��������������������

�� 5DVKPL�.D��.��%KDVNHU�6KHQR\E�DQG�.DUXQDNDU�+���+HSDWRSURWHFWLYH�DQG�LQ�
YLWUR� DQWLR[LGDQW� VWXGLHV� RI� %DUULQJWRQLD� DFXWDQJXOD� �/���*DHUWQ�� -RXUQDO� RI�
3KDUPDF\�5HVHDUFK������������������������

�� 0RKDPDG� =�� ,��� 6KDPLPD� 6��� DQG� 6DOHKD�$���$QWLQRFLFHSWLYH�� DQWLGLDUUKHDO��
DQG� QHXURSKDUPDFRORJLFDO� DFWLYLWLHV� RI� %DUULQJWRQLD� DFXWDQJXOD��
3KDUPDFHXWLFDO�%LRORJ\��������������������������

��� 1J{�9kQ�7KX�Yj�7UҫQ�+�QJ��'˱ͫF�OL͏X�K͕F��1Kj�[XҩW�%ҧQ�<�KӑF��������WұS����

��� .DWKLUYHO�$��DQG�6XMDWKD�9���3K\WRFKHPLFDO�DQDO\VLV�DQG�DQWLR[LGDQW�DFWLYLW\�
RI� %DUULQJWRQLD� DFXWDQJXOD� �/��� *DHUWQ�� /HDYHV�� ,QWHUQDWLRQDO� -RXUQDO�
3KDUPDF\�DQG�3KDUPDFHXWLFDO�6FLHQFHV����������������������

��� 6DOHHP�8��� � $PLQ 6����$KPDG�%����$]HHP�+����$QZDU )��	��0DU\� 6���$FXWH�
RUDO� WR[LFLW\� HYDOXDWLRQ� RI� DTXHRXV� HWKDQROLF� H[WUDFW� RI�6DFFKDUXP�
PXQMD�5R[E�� 5RRWV� LQ� $OELQR�0LFH� DV� 3HU� 2(&'� ���� 7*�� 7R[LFRO� 5HSRUW��
���������������������

��� .HQQHG\�*��/���)HUHQ]�5��/���%XUJHVV�%��$���(VWLPDWLRQ�RI�DFXWH�RUDO�WR[LFLW\�
LQ�UDWV�E\�GHWHUPLQDWLRQ�RI�WKH�DSSUR[LPDWH�OHWKDO�GRVH�UDWKHU�WKDQ�WKH�/'����
-RXUQDO�RI�$SSOLHG�7R[LFRORJ\�������������������

��� 2(&'�� 2(&'� *XLGHOLQHV� IRU� WKH� 7HVWLQJ� RI� FKHPLFDOV� VHFWLRQ� ��� +HDOWK�
HIIHFWV�WHVW�1R�������$FXWH�RUDO�WR[LFLW\�DFXWH�WR[LF�FODVV�PHWKRG��3DULV��)UDQFH��
2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��������

��� 0DUVOLQ� *��� 9LQRWK� .XPDU� 0HJUDM� .KDQGHOZDO�� 5HYLQD� $QQ� 0DU\�� 9�� .��
.DODLFKHOYDQ�� 9�� 3DODQLYHO��� %DUULQJWRQLD� DFXWDQJXOD� LPSURYHV� WKH�
ELRFKHPLFDO� SDUDPHWHUV� LQ� GLDEHWLF� UDWV�� &KLQHVH� -RXUQDO� RI� 1DWXUDO�
0HGLFLQHV�����������������������

��� =KDQJ� &��� :DQJ� -��� =KDQJ� -��� 6RQJ� ;��� 	� -LD� /��� $QWLK\SHUJO\FDHPLF� DQG�
RUJDQLF� SURWHFWLYH� HIIHFWV� RQ� SDQFUHDV�� OLYHU� DQG� NLGQH\� E\� SRO\VDFFKDULGHV�
IURP�+HULFLXP�HULQDFHXV�6*����LQ�VWUHSWR]RWRFLQ�LQGXFHG�GLDEHWLF�PLFH��6FL��
5HS����������������������
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��� <RXVVHI� 0�� .�� (��� <RXVVHI� +�� 0�� .�� (�� 	� 0RXVD� 5�� 0�� $��� (YDOXDWLRQ�
RIDQWLK\SHUJO\FDHPLF� DFWLYLW\� RI� FLWUXV� SHHOV� SRZGHUV� )RUWLILHG� ELVFXLWV� LQ�
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6WXGLHV� RQ� WR[LFLW\� DQG� K\SRJO\FHPLF� HIIHFW� RI� %DUULQJWRQLD� DFXWDQJXOD
H[WUDFW� RQ�GLDEHWLF�PLFH�E\� VWUHSWR]RWRFLQ��7KH�SODQW� VDPSOHV�ZHUH� H[WUDFWHG�ZLWK�
VROXWLRQ�HWKDQRO�����Y�Y��7KH�DFXWH�WR[LFLW\�ZDV�DVVHVVHG�LQ�PDOH�DQG�IHPDOH�6ZLVV�
DOELQR�PLFH�E\�PRQLWRULQJ�PRUWDOLW\�DQG�WR[LFLW\�ZLWKLQ����KRXUV��7KH�K\SRJO\FHPLF�
HIIHFW�ZDV�DVVHVVHG�LQ�PRXVH�PRGHO�RI�K\SHUJO\FHPLD�E\�VWUHSWR]RWRFLQ�DW�WKH�GRVH�
RI� ����PJ�NJ�� 7KH� DQWLGLDEHWLF� HIIHFW� RI� H[WUDFW� RI� %DUULQJWRQLD� DFXWDQJXOD� ZDV�
FRPSDUHG�ZLWK�VWDQGDUG�DQWLGLDEHWLF�GUXJ�JOLEHQFODPLG��7KH�UHVXOWV�RI�DFXWH�WR[LFLW\�
VWXG\� VKRZHG� WKDW� %DUULQJWRQLD� DFXWDQJXOD� H[WUDFW� ZLWK� WKH� PD[LPXP� GRVH� RQ�
ZKLWH�PLFH�ZDV����J�NJ�ERG\�RI�PLFH�ZLWK�D�PRUWDOLW\� UDWLR�RI����DIWHU����KRXUV��
7KH�H[WUDFW�RI�%DUULQJWRQLD�DFXWDQJXOD�DW�GRVH�RI�����PJ�NJ������PJ�NJ�DQG�����
PJ�NJ� ERG\� RI� PLFH� KDV� WKH� HIIHFW� RI� UHGXFLQJ� FKROHVWHURO�� /'/�FKROHVWHURO� DQG�
WULJO\FHULGH� OHYHOV��7KH� H[WUDFW� RI�%DUULQJWRQLD� DFXWDQJXOD� DW� GRVH� RI� ����PJ�NJ��
���� PJ�NJ� DQG� ���� PJ�NJ� ERG\� RI� PLFH� DOVR� KDV� K\SHUJO\FHPLF� HIIHFW� RQ�
VWUHSWR]RWRFLQ�LQGXFHG�GLDEHWLF�PLFH��
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