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7KHR�WKӕQJ�Nr��KjQJ�QăP�WUrQ�WKӃ�JLӟL�Fy�Wӯ����������NLP�ORҥL�VҧQ�[XҩW�UD�Eӏ�
ăQ�PzQ�>�@��ĂQ�PzQ�NLP�ORҥL�ÿѭӧF�KLӇX�Oj�Vӵ�SKi�Kӫ\�YұW�OLӋX�NKL�Fy�Vӵ�WѭѫQJ�WiF�
KyD�KӑF�YӟL�P{L�WUѭӡQJ�Jk\�ăQ�PzQ�>�@��ĂQ�PzQ�ÿѭӧF�FKLD�WKjQK�KDL�ORҥL�ÿy�Oj�ăQ�
PzQ�KyD�KӑF�Yj�ăQ�PzQ�ÿLӋQ�KyD�KӑF�>����@��0ӝW�Vӕ�WiF�QKkQ�Jk\�ăQ�PzQ�QKѭ�+&O�
WURQJ�ÿLӅX�NLӋQ�ӕQJ�Oz�KѫL�>�@��KD\�62���&O

���QKLӋW�ÿӝ�Yj�ÿӝ�ҭP�WURQJ�ÿLӅX�NLӋQ�NKt�
TX\ӇQ��DPRQLDF�ăQ�PzQ�ÿӗQJ�>�@��1JRjL�UD��YL�VLQK�YұW�FǊQJ�ÿѭӧF�FKR�Oj� WiF�QKkQ�
Jk\�ăQ�PzQ�NLP�ORҥL�>�@���

ĈӇ�KҥQ�FKӃ�ăQ�PzQ�NLP�ORҥL��PӝW�Vӕ�JLҧL�SKiS�ÿm�ÿѭӧF�ÿѭD�UD�QKѭ��EҧR�TXҧQ�
EҵQJ�NKt�NK{�>�@��FҧL�WLӃQ�YұW�OLӋX�QKѭ�WKpS�NK{QJ�JӍ�NKiQJ�NKXҭQ�>�@��Vӱ�GөQJ�PӝW�Vӕ�
ORҥL�OӟS�SKӫ�ÿӇ�FiFK�O\�EӅ�PһW�NLP�ORҥL�YӟL�FiF�WiF�Jk\�ăQ�PzQ�>�@��+LӋQ�QD\��iS�GөQJ�
OӟS�SKӫ�ÿӇ�EҧR�YӋ�EӅ�PһW�YұW� OLӋX�QyL�FKXQJ�Yj�NLP�ORҥL�QyL� ULrQJ�ÿѭӧF�QKLӅX�QKj�
NKRD�KӑF�FK~�ê�>�@��7URQJ�Vӕ�FiF�YұW�OLӋX�EҧR�YӋ�EӅ�PһW��Pӥ�ÿDQJ�ÿѭӧF�iS�GөQJ�ÿӇ�
EҧR�YӋ�NLP�ORҥL�NKӓL�Vӵ�ăQ�PzQ�GR�FiF�WiF�QKkQ�Fy�WURQJ�QѭӟF�ELӇQ��KRһF�EҧR�YӋ�EӅ�
PһW�NLP�ORҥL�Fy�KuQK�KӑF�SKӭF�WҥS�WLӃS�[~F�YӟL�NK{QJ�NKt�KRһF�P{L�WUѭӡQJ�QѭӟF�>�@���

0ӥ�FҩX�WҥR�FKӫ�\ӃX�Wӯ�FiF�K\GURFDFERQ�Yj�Fy�WKӇ�Eӏ�SKkQ�Kӫ\�EӣL�FiF�YL�VLQK�
YұW�>�@��1KLӅX�QJKLrQ�FӭX�ÿm�FKӭQJ�PLQK�YL�VLQK�YұW�Fy�NKҧ�QăQJ�SKkQ�Kӫ\�FiF�KӧS�
FKҩW�Fy�QJXӗQ�JӕF�K\GURFDFERQ�QKѭ�GҫX��Pӥ�>�@��Jk\�WLrX�KDR�YӅ�PһW�Vӕ�OѭӧQJ�Yj�
ҧQK�KѭӣQJ�ÿӃQ�ÿһF�WtQK�Nӻ�WKXұW�FӫD�GҫX��Pӥ��1JKLrQ�FӭX�FӫD�5RGULJXHV�Yj�FV�FKR�
WKҩ\��QҩP�Fy�WKӇ�ÿӗQJ�KyD�Pӥ�OjP�QJXӗQ�Fѫ�FKҩW�Yj�WKD\�ÿәL�ÿһF�WtQK�Nӻ�WKXұW�FӫD�
Pӥ�>�@��.Kҧ�QăQJ�Vӱ�GөQJ�Pӥ�OjP�Fѫ�FKҩW�[XҩW�SKiW�Wӯ�NKҧ�QăQJ�VLQK�WәQJ�KѫS�PӝW�
Vӕ�ORҥL�D[LW�KӳX�Fѫ��HQ]\P�WURQJ�TXi�WUuQK�VLQK�WUѭӣQJ�FӫD�QҩP�VӧL�>�@��Ĉk\�Oj�WiF�
QKkQ�Jk\�ăQ�PzQ�ÿLӋQ�KyD�ÿӕL�YӟL�NLP�ORҥL�>�@��1JRjL�UD��QҩP�FzQ�VLQK�WәQJ�KӧS�PӝW�
Vӕ�HQ]\P�QJRҥL�EjR�>�@��WURQJ�ÿy��PӝW�Vӕ�WKXӝF�QKyP�K\GURODVH�QKѭ�OLSDVH�Fy�NKҧ�
QăQJ�SKkQ�Kӫ\�GҫX�Pӥ��3$+V�Yj�FiF�FKҩW�KӳX�Fѫ�SKӭF�WҥS�>�@��0ӝW�Vӕ�FKL�QҩP�QKѭ�
*LEHUHOOD��0RUWLHUHOOD�� )XVDULXP�� 7ULFKRGHUPD� Yj� 3HQLFLOOLXP� Fy� NKҧ� QăQJ� VLQK�
HQ]\P�Yj�SKkQ�Kӫ\�GҫX�Pӥ�>�@���

7URQJ�QJKLrQ�FӭX�Qj\��FK~QJ�W{L�EѭӟF�ÿҫX�ÿiQK�JLi�����PӭF�ÿӝ�ÿD�GҥQJ�FӫD�
QҩP�VӧL�Fy�WUrQ�FiF�PүX�Pӥ�SKѫL�WҥL�VkQ�WKӱ�QJKLӋP�+zD�/ҥF������NKҧ�QăQJ�VLQK�PӝW�
Vӕ�HQ]\P�QJRҥL�EjR�Fy�OLrQ�TXDQ�ÿӃQ�SKkQ�Kӫ\�GҫX�Pӥ�Yj�����PӭF�ÿӝ�Jk\�KҥL�FӫD�
QҩP� VӧL� ÿӃQ�Pӥ�� TXD� ÿy�� ÿiQK� JLi� Vӵ� VLQK� WUѭӣQJ� Yj� SKiW� WULӇQ� FӫD� QҩP� VӧL� ҧQK�
KѭӣQJ� ÿӃQ� NKҧ� QăQJ� EҧR� YӋ� FKӕQJ� ăQ�PzQ� FӫD�Pӥ� ÿӕL� YӟL� NLP� ORҥL� WKӱ� QJKLӋP��
1KӳQJ�NӃW�TXҧ�Qj\�VӁ�FXQJ�FҩS�WK{QJ�WLQ�ÿӇ�[k\�GӵQJ�TX\�WUuQK�WKD\�WKӃ�YұW�OLӋX�Pӥ�
EҧR�YӋ�KRһF�Eә�VXQJ�FiF�FKҩW�GLӋW�QҩP�ÿӇ�NpR�GjL�WKӡL�JLDQ�EҧR�YӋ�FӫD�YұW�OLӋX�Pӥ�
WURQJ�ÿLӅX�NLӋQ�WKӵF�WӃ��
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���PүX�Pӥ��0ӥ�*2,��91��Pӥ�FKӏX�PһQ�$0&���91��Pӥ�39.�91�GR�7UXQJ�
WkP�1KLӋW�ÿӟL�9LӋW� ��1JD�VҧQ�[XҩW�Yj�Pӥ�39.�1JD�ÿѭӧF�SKӫ� WUrQ� WKpS�PiF�&7��
NtFK�WKѭӟF����[���[��PP�WUHR�WUrQ�JLi�WURQJ�QKj�Fy�PiL�FKH�NK{QJ�Fy�WѭӡQJ�EDR�WҥL�
7UҥP�WKӱ�QJKLӋP�Wӵ�QKLrQ�+zD�/ҥF��7KҥFK�7KҩW��+j�1ӝL��WURQJ����WKiQJ��&iF�PүX�
Pӥ�Fy�GҩX�KLӋX�KLӋX�QKLӉP�QҩP��[XҩW�KLӋQ�FiF�ÿӕP�WUҳQJ��[DQK�Yj�ÿHQ�WUrQ�EӅ�PһW��
ÿѭӧF�WKX�WKұS��ÿӵQJ�WURQJ�W~L�Y{�WU�QJ��YұQ�FKX\ӇQ�YӅ�SKzQJ�WKt�QJKLӋP�Yj�EҧR�TXҧQ�
ӣ��R&�FKR�ÿӃQ�NKL�WLӃQ�KjQK�SKkQ�OұS��

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

3K˱˯QJ�SKiS�O̭\�Yj�[͵�Oê�P̳X��6ӱ�GөQJ�WăP�E{QJ�ÿm�Y{�WU�QJ�TXpW�WRjQ�Eӝ�EӅ�
PһW�PүX�Pӥ�Eӏ� QKLӉP�QҩP�� WKX� ÿҫX� WăP�Yj� FKR� YjR� EuQK� FKӭD� VҹQ� QѭӟF� FҩW� NKӱ�
WU�QJ�ÿm�Eә�VXQJ�7ZHHQ����QӗQJ�ÿӝ���������OҳF�����YzQJ�SK~W�WURQJ����SK~W�>�@�

3K˱˯QJ�SKiS�SKkQ�O̵S�Q̭P��0үX�WăP�E{QJ�ÿѭӧF�SKkQ�OұS�EҵQJ�FiFK�SKӃW�ÿӅX�
WUrQ�ÿƭD�FKӭD�P{L�WUѭӡQJ�&]DSHN�'R[��&iF�FKӫQJ�QҩP�ÿѭӧF�WiFK�ULrQJ�UӁ�WUrQ�P{L�
WUѭӡQJ�&]DSHN�'R[�>��@��

1JKLrQ�FͱX�ÿ̿F�ÿL͋P�VLQK�K͕F�Q̭P��&iF�FKӫQJ�QҩP�ÿѭӧF�QX{L�Fҩ\�WURQJ�Wӫ�
ҩP�������&� WUrQ�P{L� WUѭӡQJ�&]DSHN�'R[�FҳP� ODPHQ�QJKLrQJ��6DX���� JLӡ�� ODPHQ�
ÿѭӧF�Oҩ\�UD�TXDQ�ViW�KuQK�WKiL�FXӕQJ�VLQK�EjR�Wӱ�Yj�EjR�Wӱ�EҵQJ�NtQK�KLӇQ�YL�TXDQJ�KӑF�
>��@��

ĈiQK�JLi�NK̫�QăQJ�VLQK�P͡W�V͙�HQ]\P�FͯD�FiF�FKͯQJ�Q̭P��ĈӇ�[iF�ÿӏQK�KRҥW�
WtQK� FӫD� FHOOXODVH�� DP\ODVH�� SURWHDVH� Yj� OLSDVH� G�QJ� SKѭѫQJ� SKiS� ÿөF� Oӛ� WKҥFK�� &iF�
FKӫQJ�QҩP�ÿѭӧF�QX{L�Fҩ\�WUrQ�P{L�WUѭӡQJ�WKҥFK�Fѫ�FKҩW��Eә�VXQJ����&0&��WLQK�EӝW��
FDVHLQ�Yj�WZHHQ������+RҥW� WtQK�HQ]\PH�ÿѭӧF�ÿR�EҵQJ�KLӋX�Vӕ�'���G� �WURQJ�ÿy�'�Oj�
ÿѭӡQJ�NtQK�YzQJ�SKkQ�JLҧL��PP���G�Oj�ÿѭӡQJ�NtQK�FӫD�Oӛ�WKҥFK��PP��>��@��

3KkQ�OR̩L�Q̭P�G͹D�WUrQ�SKkQ�WtFK�WUuQK�W͹�JHQ�,76�����6�,76���'1$�WәQJ�Vӕ�
FӫD�QҩP�ÿѭӧF� WiFK� FKLӃW� EҵQJ� NtW� )XQJL�<HDVW�'1$�([WUDFWLRQ� �1RUJHQ��&DQDGD���
7UuQK�Wӵ�,76�����6�,76��ÿѭӧF�QKkQ�OrQ�Wӯ�'1$�WәQJ�Vӕ�YӟL�FһS�PӗL�,76�)���
��&77�
**7�&$7�77$�*$*�*$$�*7$�$����
���,76����
���7&&�7&&�*&7�7$7�7*$�7$7�
*&����
���6ҧQ�SKҭP�3&5�ÿѭӧF�WLQK�VҥFK��JLҧL�WUuQK�Wӵ�WUrQ�Pi\�ÿӑF�WUuQK�Wӵ�ÿӝQJ�$%,�
35,60������$YDQW�*HQHWLF� $QDO\]HU� �$SSOLHG�%LRV\VWHPV�� )RVWHU�&LW\�� &$��86$��
WҥL�F{QJ�W\��VW�%$6(��6LQJDSRUH���&iF�WUuQK�Wӵ�ÿѭӧF�[ӱ�Oê�EҵQJ�SKҫQ�PӅP�%LR(GLW�
�YHU���������0ӻ��Yj�VR�ViQK�YӟL�FiF�WUuQK�Wӵ�WѭѫQJ�ӭQJ�FӫD�FiF�FKӫQJ�ÿm�ÿѭӧF�ÿăQJ�Nê�
WUrQ�*HQ%DQN�EҵQJ�F{QJ�Fө�%/$67�WUrQ�1&%,��ZZZ�QFEL�QOP�QLK�JRY���&k\�SKҧ�KӋ�
ÿѭӧF�[k\�GӵQJ�EҵQJ�SKҫQ�PӅP�0HJD��YHU����>�@��

ĈiQK�JLi�PͱF�ÿ͡�Jk\�K̩L�FͯD�Q̭P�VͫL��PүX�Pӥ�QKLӉP�QҩP�ÿѭӧF�FKөS�EҵQJ�
Pi\�ҧQK�&DQRQ�(26�����'��WLӃQ�KjQK�SKkQ�WtFK�PӭF�ÿӝ�EDR�SKӫ�FӫD�FiF�NKXҭQ�OҥF�
QҩP�WUrQ�KuQK�ҧQK�EҵQJ�SKҫQ�PӅP�,PDJH-�Y������VRIWZDUH��&iF�PүX�YұW�OLӋX�ÿѭӧF�
EҧR�YӋ��WKpS�PiF�&7���ÿѭӧF�FKөS�ҧQK�VDX�NKL�ORҥL�Eӓ�OӟS�Pӥ�EҧR�YӋ�EҵQJ�GXQJ�GӏFK�
([WUHP��0ӻ���ÿiQK�JLi�PӭF�ÿӝ�ăQ�PzQ�EҵQJ�SKҫQ�PӅP�,PDJH-�Y������VRIWZDUH�>�@���
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�����;iF�ÿӏQK�QҩP�VӧL�WUrQ�PүX�Pӥ�SKӫ�NLP�ORҥL�WKӱ�QJKLӋP�WҥL�+zD�/ҥF�

+uQK� ���$� Yj� %� �� 0үX� *2,�91�
QKLӉP� QҩP� ÿѭӧF� FKөS� EҵQJ� Pi\�
ҧQK��PǊL�WrQ�FKӍ�PӝW�Vӕ�Yӏ�WUt�QKLӉP�
QҩP� ÿLӇQ� KuQK�� &�KuQK� ҧQK� SKkQ�
OұS� QҩP�Pӥ�*2,�91��'�KuQK� ҧQK�
SKkQ� OұS� QҩP�Pӥ�$0&���91��(�
KuQK� ҧQK� SKkQ� OұS� QҩP� WUrQ� PүX�
Pӥ�39.�91��)��KuQK�ҧQK�SKkQ�OұS�
QҩP�WUrQ�PүX�Pӥ�39.�1JD�

1ҩP�SKiW� WULӇQ�KuQK� WKjQK�NKXҭQ� OҥF� WUҧL� UӝQJ�EӅ�PһW�PүX�Pӥ��+uQK��$�Yj�
�%��� 3KkQ� OұS� FiF� PүX� Pӥ� *2,�91�� Pӥ� $0&���91�� Pӥ� 39.�91� Yj� PүX� Pӥ�
39.�1JD�WKX�ÿѭӧF�FiF�NKXҭQ�OҥF�QҩP�VӧL�WKӇ�KLӋQ�WUrQ�+uQK��&���'���(�Yj��)��'ӵD�
YjR�PjX�VҳF��ÿһF�ÿLӇP�EӅ�PһW�NKXҭQ�OҥF�FiF�FKӫQJ�QҩP�ÿѭӧF�NLӇP�ÿӃP�Yj�SKkQ�YjR�
FiF�QKyP�NKiF�QKDX��EҧQJ������

.ӃW�TXҧ�SKkQ�OұS�EӕQ�PүX�Pӥ�WKӱ�QJKLӋP�ÿӅX�[XҩW�KLӋQ�QҩP�VӧL��PүX�Pӥ�0��
JKL� QKұQ� Vӕ�NKXҭQ� OҥF� FDR� QKҩW� WURQJ� EӕQ�PүX�QJKLrQ� FӭX� �PұW� ÿӝ� QҩP� VӧL� ÿҥW���
&)8�FP��� 0үX�0�� JKL� QKұQ� Fy� Vӕ� OѭӧQJ� Yj� PұW� ÿӝ� NKXҭQ� OҥF� FDR� WKӭ� KDL� ��������
&)8�� FP���� WLӃS� ÿӃQ� Oj�PүX�0�� �����FP����PүX�0��JKL� QKұQ� Vӕ� OѭӧQJ�Yj�PұW�ÿӝ�
NKXҭQ� OҥF�QKӓ�QKҩW� WURQJ�EӕQ�PүX��EҧQJ�����6R�ViQK�NӃW�TXҧ�KDL�PүX�Pӥ�F�QJ� ORҥL�
39.�91��PүX�0���Yj�39.�1JD��PүX�0���VҧQ�[XҩW�FKR�WKҩ\�Fy�Vӵ�NKiF�ELӋW�YӅ�Vӕ�
OѭӧQJ�Yj�PұW�ÿӝ�NKXҭQ�OҥF��WәQJ�Vӕ�NKXҭQ�OҥF�WKX�ÿѭӧF�WUrQ�PүX�0��FDR�JҩS�����OҫQ�VR�
YӟL�PүX�0���9Ӆ�PӭF�ÿӝ�ÿD�GҥQJ�FKӫQJ�ORҥL��WUrQ�ED�PүX�Pӥ�0���0���0��JKL�QKұQ�
ÿѭӧF���FKӫQJ�Fy�KuQK�WKiL�NKiF�ELӋW�WURQJ�NKL�PүX�0��JKL�QKұQ�ÿѭӧF���FKӫQJ��EҧQJ�����

%ҧQJ����.ӃW�TXҧ�SKkQ�OұS�QҩP�VӧL�Wӯ���PүX�Pӥ�QKLӉP�QҩP�WKX�WKұS�
�WҥL�VkQ�WKӱ�QJKLӋP�+zD�/ҥF�
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7URQJ�ÿLӅX�NLӋQ�PүX�SKѫL�ÿӗQJ�QKҩW�Vӵ�VDL�NKiF�YӅ�NӃW�TXҧ�JLӳD�FiF�PүX�GR�
FiF�PүX�Pӥ�Fy�WKjQK�SKҫQ�K\GURFDFERQ�NKiF�QKDX��0үX�Pӥ�0��Fy�Vӕ�NKXҭQ�OҥF�Yj�
PұW�ÿӝ�WKҩS�QKҩW�WURQJ�EӕQ�PүX�Fy�WKӇ�Oj�GR�FKҩW�NKiQJ�NKXҭQ�Eә�VXQJ�ÿm�KҥQ�FKӃ�
Vӵ�VLQK�WUѭӣQJ�FӫD�QҩP�VӧL��0ұW�ÿӝ�QҩP�VӧL�JKL�QKұQ�WUrQ�FiF�PүX�Pӥ�WKҩS�KѫQ�VR�
YӟL�NӃW�TXҧ�SKkQ�OұS�QҩP�VӧL�WUrQ�YұW�OLӋX�NtQK�ӕQJ�QKzP��ÿҥW�WUrQ�����&)8�FP��>�@���

7KHR�PӝW�Vӕ�QJKLrQ�FӭX��EjR�Wӱ�QҩP�[kP�QKLӉP�YjR�EӅ�PһW�YұW�OLӋX�Wӯ�NK{QJ�
NKt�>��@��SKiW�WULӇQ�KӋ�VӧL�Yj�WҥR�WKjQK�NKXҭQ�OҥF��'R�ÿһF�WtQK�EiP�GtQK�FӫD�Pӥ�OjP�
FKR�VӧL�QҩP�NK{QJ�ODQ�UӝQJ�Pj�FKӍ�KuQK�WKjQK�NKXҭQ�OҥF�WҥL�PӝW�ÿLӇP��KuQK��$����

7ӯ�PүX�0��WKX�ÿѭӧF����FKӫQJ�QҩP�Nê�KLӋX�0�����0����Yj�0����Fy�NKXҭQ�OҥF�
KuQK�WUzQ�PӏQ��VӧL�WUҳQJ��EjR�Wӱ�PӏQ��WkP�NKXҭQ�OҥF�OӗL��JҫQ�PpS�NKXҭQ�OҥF�Fy�YzQJ�
WUҳQJ�KѫL�OӗL��PһW�WUiL�WUҳQJ��7ӯ�PүX�0��WKX�ÿѭӧF����FKӫQJ�QҩP�Nê�KLӋX�Oj�0����Yj�
0����Fy�NKXҭQ�OҥF�KuQK�WUzQ��GҥQJ�OHQ�PӏQ��PjX�[DQK�OөF��Fy�QKӳQJ�YӋW�WUҳQJ�WUrQ�EӅ�
PһW��PһW� WUiL�PjX� WUҳQJ� Fy� YӋW� YjQJ�� 7ӯ�PүX�0�� WKX� ÿѭӧF� ��� FKӫQJ� Nê� KLӋX� Oj�
0�����0����Yj�0����Fy�NKXҭQ�OҥF�PӏQ��O~F�ÿҫX�PjX�WUҳQJ�VDX�FKX\ӇQ�VDQJ�PjX�[iP�
[DQK�[HQ� OүQ� WUҳQJ��PһW� WUiL�PjX� WUҳQJ� Fy� YӋW� YjQJ��0үX�0�� JKL� QKұQ� ��� FKӫQJ�
ÿѭӧF�Nê�KLӋX�Oj�0�����0����Yj�0����Fy�NKXҭQ�OҥF�WUzQ��E{QJ�[ӕS��WkP�KѫL�OӗL�PjX�
WUҳQJ� [XQJ�TXDQK�PjX� FDP�ÿӃQ� [iP��PһW� WUiL�PjX�YjQJ� �+uQK� ����4XD� ÿһF�ÿLӇP�
KuQK�WKiL�QKұQ�WKҩ\�FKӫQJ�0����WѭѫQJ�ÿӗQJ�YӟL�FKӫQJ�0����SKkQ�OұS�ӣ�PүX�0��Yj�
FKӫQJ�0����SKkQ� OұS�ӣ�PүX�0��� WURQJ�NKL�ÿy�FKӫQJ�0���� WѭѫQJ�ÿӗQJ�YӟL�FKӫQJ�
0����SKkQ� OұS�ӣ�PүX�0��Yj�FKӫQJ�0����SKkQ� OұS�ӣ�PүX�0���'ӵD�YjR�ÿһF�ÿLӇP�
NKXҭQ�OҥF�Yj�PjX�VҳF���FKӫQJ�QҩP�VӧL�ÿҥL�GLӋQ�ÿm�ÿѭӧF�OӵD�FKӑQ�ÿӇ�WKӵF�KLӋQ�FiF�
QJKLrQ� FӭX� WLӃS� WKHR� �KuQK� ����ĈӇ� ELӃW� YӅ� WKjQK�SKҫQ� ORjL� QҩP� VӧL� SKkQ� OұS�� ÿӏQK�
GDQK�EҵQJ�VR�ViQK�WUuQK�Wӵ�,76�ÿm�ÿѭӧF�WKӵF�KLӋQ��

+uQK����ĈһF�ÿLӇP�NKXҭQ�OҥF���FKӫQJ�QҩP�VӧL�ÿLӇQ�KuQK�SKkQ�OұS�
�Wӯ���PүX�Pӥ�QKLӉP�QҩP�

3KkQ� WtFK�Y�QJ� WUuQK� Wӵ�,76�FKR� WKҩ\�FKӫQJ�0����Fy�ÿӝ� WѭѫQJ�ÿӗQJ�FDR�YӟL�
3HQLFLOOLXP�FKHUPHVLQXP�'72�����,������������FKӫQJ�0����Fy�ÿӝ�WѭѫQJ�ÿӗQJ�FDR�
YӟL�YӟL�3HQLFLOOLXP�FXGGO\DH�&09���$������������FiF�FKӫQJ�0�����0�����0�����
0���� F�QJ� PӝW� QKyP� WUrQ� Fk\� Yj� WѭѫQJ� ÿӗQJ� FDR� YӟL� FKӫQJ� 3HQLFLOOLXP�
FKHUPHVLQXP�&%6��������Yj�3HQLFLOOLXP�FKHUPHVLQXP�$�6��'����KuQK�����&y�WKӇ�
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WKҩ\�ÿһF�ÿLӇP�NKXҭQ�OҥF���FKӫQJ�SKkQ�OұS�NKiF�QKDX��KuQK����� WX\�QKLrQ�NKL�SKkQ�
WtFK�WUuQK�Wӵ�Y�QJ�,76�FKR�WKҩ\���FKӫQJ�QҩP�VӧL�ÿӅX�WKXӝF�FKL�3HQLFLOOLXP��&KӫQJ�
0���� ÿѭӧF� ÿӏQK� GDQK� WKXӝF� ORjL�3HQLFLOOLXP� FXGGO\DH� Yj� ÿăQJ� Nê� WUrQ� QJkQ� KjQJ�
*HQEDQN�YӟL�Pm� Vӕ�0=�������� FiF� FKӫQJ�0�����0�����0�����0�����0�����0����
ÿѭӧF� ÿӏQK� GDQK� WKXӝF� ORjL� 3HQLFLOOLXP� FKHUPHVLQXP� Yj� ÿăQJ� Nê� WUrQ� QJkQ� KjQJ�
*HQEDQN� �1&%,�� YӟL� Pm� Vӕ� OҫQ� OѭӧW� Oj� 0=�������� 0=�������� 0=��������
0=��������0=��������0=��������

&iF�F{QJ�Eӕ�FKR�WKҩ\�3HQLFLOOLXP�FKHUPHVLQXP� Oj�ORjL�QҩP�Fy�WKӇ�FӝQJ�VLQK�
WURQJ� WKӵF�YұW� >��@��EҳW� JһS� WUrQ�YұW� OLӋX�YҧL�ӣ�0ӻ�>��@��3HQLFLOOLXP�FKHUPHVLQXP
SKkQ�OұS�Wӯ�PүX�ÿҩW�QKLӉP�GҫX�Pӓ�WҥL�,QGRQHVLD�ÿѭӧF�FKӭQJ�PLQK�Fy�NKҧ�QăQJ�SKkQ�
Kӫ\�PӝW�Vӕ�KӧS�FKҩW�K\GURFDFERQ�Fy�QJXӗQ�JӕF�GҫX�Pӓ�GҥQJ�PҥFK�WKҷQJ�Yj�PҥFK�
YzQJ�>��@��1JRjL�UD��3HQLFLOOLXP�FKHUPHVLQXP�ÿѭӧF�Vӱ�GөQJ�ÿӇ�SKkQ�Kӫ\�GҫX�Pӥ�Wӯ�
ÿӝQJ�WKӵF�YұW�ÿӇ�VҧQ�[XҩW�D[LW�EpR�>��@��+LӋQ�FK~QJ�W{L�FKѭD�WKҩ\�Fy�QJKLrQ�FӭX�QjR�
F{QJ�Eӕ�3HQLFLOOLXP�FKHUPHVLQXP�VLQK�WUѭӣQJ�WUrQ�YұW�OLӋX�Pӥ�EҧR�TXҧQ��

+uQK����&k\�SKiW�VLQK�ORjL�FӫD�FiF�FKӫQJ�0�����0�����0�����0�����0�����0�����
0����Yj�FiF�FKӫQJ�ÿҥL�GLӋQ�WKDP�FKLӃX�YӟL�JLi�WUӏ�%RRVWUDS������Vӱ�GөQJ�WKXұW�WRiQ�
*DPPD�Yj�.LPXUD����&KӫQJ�&XUYXODULD�OXQDWD�&%6���������7ULFKRGHUPD�YLUHQV�
&%6��������Yj�7ULFKRGHUPD�DVSHUHOOXP�&%6��������Vӱ�GөQJ�OjP�QKyP�QJRjL�

�����;iF�ÿӏQK�NKҧ�QăQJ�VLQK�HQ]\PH�QJRҥL�EjR

+RҥW�WtQK�VLQK�WәQJ�KӧS�EӕQ�ORҥL�HQ]\PH�FӫD���FKӫQJ�QҩP�VӧL�ÿѭӧF�WLӃQ�KjQK�
WKӱ�KRҥW�WtQK�ÿӗQJ�WKӡL�NKҧ�QăQJ�SKkQ�JLҧL�WLQK�EӝW��&0&��FDVHLQ�Yj�WZHHQ�����NӃW�
TXҧ�ÿѭӧF�WKӇ�KLӋQ�WURQJ�EҧQJ���Yj�KuQK����
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%ҧQJ����.KҧR�ViW�NKҧ�QăQJ�VLQK�WәQJ�KӧS�PӝW�Vӕ�HQ]\P�QJRҥL�EjR�
FӫD�QҩP�VӧL�SKkQ�OұS�WUrQ�FiF�PүX�Pӥ�WҥL�+zD�/ҥF�

.t�KLӋX�
ĈѭӡQJ�NtQK�YzQJ�SKkQ�JLҧL��PP��

3URWHDVH� $P\ODVH� &HOOXODVH� /LSDVH�

0���� �������� ��������� �������� ��������

0���� �� �������� �� ��

0���� �������� �������� �������� ��

0���� �� �������� �� ��������

0���� ������� ������� ������� �������

0���� �������� �� �������� ��������

0���� �������� �������� �������� ��������

*KL�FK~����NK{QJ�Fy�YzQJ�SKkQ�JL̫L����Fy�YzQJ�SKkQ�JL̫L���PP�

+uQK����.Kҧ�QăQJ�VLQK�WәQJ�KӧS�HQ]\P�FӫD���FKӫQJ�QҩP�VӧL��KuQK��$��HQ]\P�SURWHDVH��
KuQK��%��HQ]\P�DP\ODVH��KuQK��&��HQ]\P�FHOOXODVH��KuQK��'��HQ]\P�OLSDVH�

.ӃW�TXҧ�EҧQJ���Yj�KuQK����FKR�WKҩ\���FKӫQJ�QҩP�VӧL�Fy�NKҧ�QăQJ�VLQK�WәQJ�KӧS�
Wӯ���ÿӃQ���HQ]\PH�QJRҥL�EjR�WURQJ�Vӕ�EӕQ�HQ]\P�NKҧR�ViW��&KӫQJ�0����VLQK�PӝW�
HQ]\P��$P\ODVH���Fy�KDL�FKӫQJ�VLQK�Fҧ�EӕQ�ORҥL�HQ]\P�NKҧR�ViW��0����Yj�0������Fy�
KDL�FKӫQJ�VLQK�ED�ORҥL�HQ]\P��0����Yj�0������FKӫQJ�0����JKL�QKұQ�VLQK�WәQJ�KӧS�KDL�
ORҥL� HQ]\P��&y� ������� ������ Vӕ� FKӫQJ� Fy� NKҧ� QăQJ� VLQK� WәQJ� KӧS� HQ]\P� SURWHDVH��
DP\ODVH�JKL�QKұQ��������Vӕ�FKӫQJ�������Vӕ�FKӫQJ��FHOOXODVH�JKL�QKұQ��������������Vӕ�
FKӫQJ�Yj�OLSDVH�JKL�QKұQ�Vӕ�FKӫQJ�WKҩS�QKҩW��������������FKӫQJ�NKҧR�ViW��

&y� tW� F{QJ� Eӕ� YӅ� NKҧ� QăQJ� VLQK� WәQJ� KӧS� HQ]\P� FӫD� QҩP� 3HQLFLOOLXP�
FKHUPHVLQXP��FKӫ�\ӃX�QJKLrQ�FӭX�YӅ�NKҧ�QăQJ�WҥR�PӝW�Vӕ�KӧS�FKҩW�FKӕQJ�R[\�KyD�
Yj�SRO\NHWLGH�Wӯ�FKӫQJ�Qj\�>��@��&y�WKӇ�WKҩ\�ED�FKӫQJ�0�����0����Yj�0����Oj�FiF�
FKӫQJ�QҩP�Fy�NKҧ�QăQJ�SKi�Kӫ\�Pӥ�PҥQK�KѫQ�FiF�FKӫQJ�FzQ�OҥL��

�����ĈiQK�JLi�PӭF�ÿӝ�SKi�Kӫ\�YұW�OLӋX�Pӥ�Yj�NKҧ�QăQJ�EҧR�YӋ�NLP�ORҥL

.ӃW�TXҧ�SKkQ�WtFK�ҧQK�FKөS�FiF�PүX�Pӥ�QKLӉP�QҩP�WKҩ\�PүX�Pӥ�39.�91�JKL�
QKұQ�VӧL�QҩP�SKiW�WULӇQ�����GLӋQ�WtFK�EӅ�PһW��WURQJ�NKL�ÿy�PүX�Pӥ�39.�1JD�VҧQ�[XҩW�
JKL�QKұQ�VӧL�QҩP�SKiW�WULӇQ��������PүX�Pӥ�$0&���91�Yj�Pӥ�*2,�91�Fy�GLӋQ�WtFK�
QҩP�OҫQ�OѭӧW�Oj�������Yj��������KuQK�����ĈiQK�JLi�WKHR�*267���������Pӥ�39.�91�
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Fy�FҩS�ÿӝ�QҩP�SKiW� WULӇQ�ÿҥW�FҩS���� Oj�FҩS�NK{QJ�EӅQ� WURQJ�ÿLӅX�NLӋQ� WKӱ�QJKLӋP��
0үX�Pӥ�FKӏX�PһQ�$0&���91�ÿҥW�FҩS�ÿӝ����KDL�PүX�Pӥ�*2,�91��39.�1JD�ÿҥW�
FҩS�ÿӝ���WKHR�*267�>��@���

+uQK����0ӭF�ÿӝ�QKLӉP�QҩP�FӫD�FiF�PүX�Pӥ�WKӱ�QJKLӋP�WҥL�+zD�/ҥF�
�VDX�WKӡL�JLDQ����WKiQJ�

7KHR�%HQERX]LG�Yj�FV��FiF�WUѭӡQJ�KӧS�ăQ�PzQ�ÿӕL�YӟL�NLP�ORҥL�[iF�ÿӏQK�FKӫ�
\ӃX�GR�FiF�VҧQ�SKҭP�VLQK�WәQJ�KӧS�EӣL�QҩP�VӧL�>��@��.ӃW�TXҧ�ÿiQK�JLi�PӭF�ÿӝ�ăQ�
PzQ�FӫD�PүX�WKpS�WKӱ�QJKLӋP�ÿѭӧF�WKӇ�KLӋQ�WURQJ�+uQK���Yj�+uQK����

+uQK����ҦQK�ÿiQK�JLi�PӭF�ÿӝ�ăQ�PzQ�WUrQ�EӅ�PһW�WҩP�NLP�ORҥL�VDX�NKL�Wҭ\�Pӥ�EҧR�
YӋ��PүX�ÿѭӧF�FKөS�EҵQJ�Pi\�ҧQK�Yj�WtQK�GLӋQ�WtFK�ăQ�PzQ�EҵQJ�SKҫQ�PӅP�,PDJH-��

+uQK����0ӭF�ÿӝ�ăQ�PzQ�FӫD�FiF�PүX�WKpS�VDX�NKL�ORҥL�OӟS�Pӥ�SKӫ�VDX����WKiQJ�

.ӃW� TXҧ� KuQK� �� FKR� WKҩ\� PӭF� ÿӝ� ăQ� PzQ� FӫD� PүX� WKpS� ÿѭӧF� EҧR� YӋ� EӣL�
39.�91�JKL�QKұQ�KѫQ��������WәQJ�GLӋQ�WtFK�EӅ�PһW��WLӃS�ÿӃQ�Oj�PүX�WKpS�EҧR�YӋ�
EӣL� Pӥ� 39.�1JD�� Pӥ� *2,�91� Yj�Pӥ� FKӏX� PһQ� $0&���91� OҫQ� OѭӧW� Oj� �������
������Yj�������.KL�ÿiQK�JLi�PӭF�ÿӝ�SKiW�WULӇQ�FӫD�QҩP�WUrQ�Pӥ�Yj�PӭF�ÿӝ�ăQ�PzQ�
FӫD�FiF�PүX�WKpS�Fy�Vӵ�WѭѫQJ�TXDQ�WX\ӃQ�WtQK��EҧQJ�����
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%ҧQJ����7әQJ�KӧS�PӭF�ÿӝ�QҩP�VӧL�SKiW�WULӇQ�WUXQJ�EuQK�WUrQ���PүX�Pӥ��
WKӱ�QJKLӋP�Yj�PӭF�ÿӝ�EҧR�YӋ�FӫD�Pӥ�ÿӕL�YӟL�YұW�OLӋX�EҧR�YӋ�VDX�WKӡL�JLDQ����WKiQJ�

7rQ�Pӥ�
'LӋQ�WtFK�WUXQJ�EuQK�
QҩP�WUrQ�EӅ�PһW�PүX�

����

0ӭF�
Jk\�KҥL

'LӋQ�WtFK�WUXQJ�EuQK�
ăQ�PzQ�WUrQ�EӅ�PһW�

PүX�����

0ӭF�
Jk\�KҥL

0ӥ�*2,�91� ������ �� ����� ��

0ӥ�$0&���91 ����� �� ����� ��

0ӥ�39.�1JD� ������ �� ����� ��

0ӥ�39.�91� ������ �� ������ ��

.ӃW�TXҧ�QJKLrQ�FӭX�FKR�WKҩ\���PүX�Pӥ�VDX����WKiQJ�WKӱ�QJKLӋP�ÿӅX�[XҩW�KLӋQ�
QҩP�PӕF��FiF�FKӫQJ�QҩP�PӕF�Fy�NKҧ�QăQJ�VLQK�WәQJ�KӧS�PӝW�ÿӃQ�EӕQ�ORҥL�HQ]\P��
0ӥ�$0&���91�Fy�PӭF�EӅQ�ÿҥW�FҩS���ÿӕL�YӟL�QҩP��PүX�Pӥ�39.�91��KDL�PүX�Pӥ�
FzQ�OҥL�ӣ�FҩS�ÿӝ���NK{QJ�EӅQ��.KL�[HP�[pW�Vӵ�ăQ�PzQ�WUrQ�FiF�PүX�WKpS�WKӱ�QJKLӋP�
WKҩ\�Fy�Vӵ�WѭѫQJ�ÿӗQJ�Yӏ�WUt�SKiW�KLӋQ�NKXҭQ�OҥF�QҩP�YӟL�Yӏ�WUt�ăQ�PzQ�WUrQ�WҩP�WKpS��

7KHR�PӝW�Vӕ�QJKLrQ�FӭX�FKR�WKҩ\��QҩP�VӧL�Fy�NKҧ�QăQJ�VLQK�WәQJ�KӧS�D[LW�KӳX�
Fѫ�Yj�ÿѭӧF�FKR�Oj�Fy�NKҧ�QăQJ�KzD�WDQ�NLP�ORҥL�>�@��7X\�QKLrQ�ÿӇ�NKҷQJ�ÿӏQK�ÿLӅX�
Qj\�FҫQ�Fy�FiF�QJKLrQ�FӭX�VkX�KѫQ��'LӋQ�WtFK�ăQ�PzQ�WUrQ�EӅ�PһW�PүX�WKpS�GDR�ÿӝQJ�
Wӯ���������������Yj�QKӓ�KѫQ�GLӋQ�WtFK�VӧL�QҩP�JKL�QKұQ�WUrQ�EӅ�PһW�Pӥ��ĈiQK�JLi�
WKHR�*267��FiF�PүX�WKpS�ÿѭӧF�SKӫ�EӣL�Pӥ�39.�91�JKL�QKұQ�PӭF�ăQ�PzQ�FҩS�ÿӝ�
���FiF�PүX�WKpS�ÿѭӧF�SKӫ�EӣL�Pӥ�*2,�91��$0&���91�Yj�39.�1JD�JKL�QKұQ�PӭF�
ăQ�PzQ�FҩS�ÿӝ����

���.ӂ7�/8Ұ1�
��7ӯ����PүX�Pӥ�WKӱ�QJKLӋP�WҥL�+zD�/ҥF��ÿm�SKkQ�OұS�ÿѭӧF����FKӫQJ�QҩP�VӧL�

Fy� NKiF� ELӋW� YӅ� KuQK� WKiL� NKXҭQ� OҥF�� Fy� TXDQ� KӋ� JҫQ� JǊL� YӟL� FiF� ORjL��3HQLFLOOLXP�
FKHUPHVLQXP�� 3HQLFLOOLXP� FXGGO\DH� YӟL� ÿӝ� WѭѫQJ� ÿӗQJ� WUrQ� ����� 7URQJ� ÿy�� ���
FKӫQJ��0����Yj�0�����VLQK���ORҥL�HQ]\P�QJRҥL�EjR��0үX�Pӥ�$0&���91�ÿҥW�ÿӝ�EӅQ�
FҩS���YӟL�QҩP�VDX����WKiQJ�WKӱ�QJKLӋP��KDL�PүX�ÿҥW�FҩS���*2,�91��39.�1JD�Yj�
PүX�Pӥ�39.�91�ÿҥW�FҩS�����

��ĈiQK�JLi�PӭF�ÿӝ�ăQ�PzQ�FiF�WҩP�WKpS�VDX�NKL�ORҥL�OӟS�Pӥ�EҵQJ�SKҫQ�PӅP�
,PDJH�-�FKR�WKҩ\��GLӋQ�WtFK�ăQ�PzQ�WUrQ�FiF�PүX�WKpS�GDR�ÿӝQJ�Wӯ��������������

7¬,�/,ӊ8�7+$0�.+Ҧ2
��� '(/7$�&1&��ĂQ�PzQ�NLP�OR̩L�Yj�FiF�SK˱˯QJ�SKiS�E̫R�Y͏��$YDLODEOH���������

IURP�� KWWS���GHOWD�FQF�YQ�QDQJ�OXF�FKRQJ�DQ�PRQ�DQ�PRQ�NLP�ORDL�YD�FDF�
SKXRQJ��SKDS�EDR�YH�KWPO��

��� 7UӏQK�;XkQ�6pQ��ĂQ�PzQ�Yj�E̫R�Y͏�NLP�OR̩L��1[E��ĈҥL�KӑF�TXӕF�JLD�+j�1ӝL��������
��� +DJDURYi� 0��� HW� DO��� (IIHFW� RI� IOXH� JDVHV¶� FRUURVLYH� FRPSRQHQWV� RQ� WKH�

GHJUDGDWLRQ�SURFHVV�RI�HYDSRUDWRU�WXEHV��0DWHULDOV���������������������
��� 6HUHGD�9��1���1JX\ӉQ�+ӗQJ�'ѭ��6YLWLFK�$��$��3KҥP�'X\�1DP��1JX\ӉQ�+ӗQJ�

3KRQJ��%̫R�Y͏�E͝�VXQJ�NKRDQJ�WKL͇W�E͓�FͯD�Pi\�ED\�6X�&�E̹QJ�F{QJ�QJK͏�NKt�
NK{�WURQJ�ÿL͉X�NL͏Q�QKL͏W�ÿͣL�9L͏W�1DP��7ҥS�FKt�.KRD�KӑF�Yj�&{QJ�QJKӋ�QKLӋW�
ÿӟL����������������������
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��� 1DQ�/���HW�DO���0LFURELRORJLFDO�LQIOXHQFHG�FRUURVLRQ�UHVLVWDQFH�FKDUDFWHULVWLFV�
RI� D����/�&X� VWDLQOHVV� VWHHO� DJDLQVW�(VFKHULFKLD� FROL��0DWHULDOV� 6FLHQFH� DQG�
(QJLQHHULQJ��&��������������������

��� /LP�$��7��2���HW�DO���6HOI�KHDOLQJ�PLFURFDSVXOH�WKLFNHQHG�RLO�EDUULHU�FRDWLQJV�
5HVHDUFK��������

��� +RUHO� $�� DQG� 6FKLHZHU� 6���0LFURELDO� GHJUDGDWLRQ� RI� GLIIHUHQW� K\GURFDUERQ�
IXHOV�ZLWK�P\FRUHPHGLDWLRQ�RI�YRODWLOHV��0LFURRUJDQLVPV������������������

��� 1JR� &�� &��� HW� DO��� ,GHQWLILFDWLRQ� RI� IXQJDO� FRPPXQLW\� DVVRFLDWHG� ZLWK�
GHWHULRUDWLRQ� RI� RSWLFDO� REVHUYDWLRQ� LQVWUXPHQWV� RI� PXVHXPV� LQ� 1RUWKHUQ�
9LHWQDP��$SSOLHG�6FLHQFHV���������������������

��� &DPPDURWD�0��DQG�)UHLUH�'���$�UHYLHZ�RQ�K\GURO\WLF�HQ]\PHV�LQ�WKH�WUHDWPHQW�
RI�ZDVWHZDWHU�ZLWK�KLJK�RLO�DQG�JUHDVH�FRQWHQW��%LRUHVRXUFH�WHFKQRORJ\��������
������������������

���� ɋɋɊ�� ȿɞɢɧɚɹ� ɫɢɫɬɟɦɚ� ɡɚɳɢɬɵ� ɨɬ� ɤɨɪɪɨɡɢɢ� ɢ� ɫɬɚɪɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ�
ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɢ� ɢɡɞɟɥɢɹ� ɫ� ɢɯ� ɩɪɢɦɟɧɟɧɢɟɦ�� Ɇɟɬɨɞ� ɢɫɩɵɬɚɧɢɣ� ɧɚ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɫɬɨɣɤɨɫɬɶ� ɜ� ɩɪɢɪɨɞɧɵɯ�ɭɫɥɨɜɢɹɯ� ɜ�ɚɬɦɨɫɮɟɪɟ��� LQ�
ȽɈɋɌ���������
��������

���� 6HLIHUW� .�� $�� DQG� *DPV� :��� 7KH� JHQHUD� RI� K\SKRP\FHWHV������ XSGDWH�
3HUVRRQLD��0ROHFXODU�3K\ORJHQ\�DQG�(YROXWLRQ�RI�)XQJL����������������

���� 9HGDVKUHH� 6��� HW� DO��� 6FUHHQLQJ� DQG� DVVD\� RI� H[WUDFHOOXODU� HQ]\PHV� LQ�
3KRPRSVLV� D]DGLUDFKWDH� FDXVLQJ� GLH�EDFN� GLVHDVH� RI� QHHP�� -� $JULFXOWXUDO�
7HFKQRO����������������������

���� .DDUDNDLQHQ� 3��� HW� DO���0LFURELDO� FRQWHQW� RI� KRXVH� GXVW� VDPSOHV� GHWHUPLQHG�
ZLWK�T3&5��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW���������������������������

���� :HL� *��� HW� DO��� (QGRSK\WHV� LVRODWHG� IURP� 3DQD[� QRWRJLQVHQJ� FRQYHUWHG�
JLQVHQRVLGHV��0LFURELDO�%LRWHFKQRORJ\��������

���� 6FKRFK�&�� /��� HW� DO���)LQGLQJ� QHHGOHV� LQ� KD\VWDFNV�� OLQNLQJ� VFLHQWLILF� QDPHV��
UHIHUHQFH�VSHFLPHQV�DQG�PROHFXODU�GDWD�IRU�)XQJL��'DWDEDVH��������

���� 5RVVLDQD� 1��� HW� DO���*URZWK� SURILOH� RI� 3HQLFLOOLXP� FKHUPHVLQXP� %LRXUJH� LQ�
IXQFWLRQ� RI� WRWDO� SHWUROHXP� K\GURFDUERQ� DQG� SRO\F\FOLF� DURPDWLF�
K\GURFDUERQV��3$+��FRPSRXQGV�LQ�RLO\�VOXGJH��:RUOG�6FLHQWLILF�1HZV��������
�������������

���� .XPDUL�$���HW�DO���%LRGHJUDGDWLRQ�RI�ZDVWH�JUHDVH�E\�3HQLFLOOLXP�FKU\VRJHQXP�
IRU�SURGXFWLRQ�RI�IDWW\�DFLG��%LRUHVRXUFH�WHFKQRORJ\�������������������

���� 'DUVLK�� &��� HW� DO���$� QHZ� SRO\NHWLGH� IURP� WKH� HQGRSK\WLF� IXQJXV� 3HQLFLOOLXP�
FKHUPHVLQXP��,QGRQHVLDQ�-RXUQDO�RI�&KHPLVWU\�����������������������

���� *267��8QLILHG� V\VWHP� RI� FRUURVLRQ� DQG� DJHLQJ� SURWHFWLRQ�� 7HFKQLFDO� LWHPV��
0HWKRGV�RI�ODERUDWRU\WHVWV�IRU�PRXOG�UHVLVWDQFH���0��3ULQW�KRXVH�RI�VWDQGDUGV��
������

���� *pQLQ� -�� 0��� HW� DO��� 3URGXFWV� REWDLQHG� E\� PLFURELDOO\�LQGXFHG� FRUURVLRQ� RI�
VWHHO�LQ�D�PDULQH�HQYLURQPHQW��5ROH�RI�JUHHQ�UXVW�WZR��+\SHUILQH�,QWHUDFWLRQV��
�����������������������
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'(7(50,1$7,21�2)�)81*$/�&20326,7,21�$))(&7,1*�3527(&7,9(�
$%,/,7<�2)�2,/�%$6('�67((/�&2$7,1*6�,1�+2$/$&�$5($�

,Q� WKLV� VWXG\�� WKH� FRQVRUWLXP� RI� ILODPHQWRXV� IXQJL� DIIHFWLQJ� WKH� PHWDO�
SURWHFWLRQ�RI���� W\SHV�RI�JUHDVH��*2,�91�JUHDVH�� VDOW�WROHUDQW�JUHDVH�$0&���91��
39.�91� JUHDVH�� 5XVVLDQ� 39.� JUHDVH�� ZDV� LGHQWLILHG�� 6L[� VWHHO�FRYHULQJ� JUHDVH�
W\SHV�H[KLELWLQJ�SURWHFWLRQ�DJDLQVW�IXQJDO�LQIHFWLRQV�ZHUH�WDNHQ�IRU�IXQJDO�LVRODWLRQ��
6HYHQ� VWUDLQV� RI� ILODPHQWRXV� IXQJL� ZHUH� LVRODWHG�� FKDUDFWHUL]HG� E\� FRORQ\�
PRUSKRORJ\�� DQDO\VLV� RI� ,76�����6�,76�� VHTXHQFHV�� DQG� DELOLWLHV� WR� SURGXFH�
H[WUDFHOOXODU�HQ]\PHV��SURWHDVH��DP\ODVH��FHOOXODVH��OLSDVH���%HVLGHV��WKH�LQIOXHQFH�RI�
ILODPHQWRXV� IXQJL� RQ� PHWDO� SURWHFWLRQ� ZDV� HYDOXDWHG� E\� PHDVXUHPHQW� RI� UXVW�
SRUWIROLR�RQ�PHWDO�VXUIDFH�DIWHU�GHJUHDVLQJ�E\�XVLQJ�LPDJHV�,PDJH-�Y������VRIWZDUH��
$PRQJ� LVRODWHG� VWUDLQV�� ��� LVRODWHV� RI� ILODPHQWRXV� IXQJL� VKRZLQJ� YDULHWLHV� LQ�
PRUSKRORJLFDO� FRORQLHV� ZHUH� VHOHFWHG� DQG� WD[RQRPLFDOO\� LGHQWLILHG� DV�3HQLFLOOLXP�
FKHUPHVLQXP�� 3HQLFLOOLXP� FXGGO\DH� ZLWK� RYHU� ���� VLPLODULW\� RI� ,76�����6�,76��
VHTXHQFHV�FRPSDUHG�ZLWK�UHODWHG�RQHV�GHSRVLWHG�RQ�*HQ%DQN��1&%,���2I�WKRVH�����
VWUDLQV� �0���� DQG� 0����� ZHUH� FDSDEOH� RI� SURGXFLQJ� �� W\SHV� RI� H[WUDFHOOXODU�
HQ]\PHV��:KHQ�XWLOL]LQJ�,PDJH�-�VRIWZDUH�WR�H[DPLQH�WKH�HIIHFWV�RI�IXQJDO�LVRODWHV�
RQ� WKH�SURWHFWLYH�FDSDELOLWLHV�RI�JUHDVH�FRYHULQJ�PDWHULDOV�DJDLQVW�PHWDO� FRUURVLRQ��
UXVW�VSRWV�ZLWK�YDULDEOH�GHQVLWLHV�EHWZHHQ��������������DSSHDULQJ�RQ�WKH�VXUIDFH�RI�
&7��VWHHO�ZHUH�IRXQG�WR�EH�IRUPHG�E\�IXQJDO�DWWDFNV��7KH�ILQGLQJV�LQ�SUHVHQW�VWXG\�
WKHUHIRUH� SURYLGH� D� IXQGDPHQWDO� EDVLV� IRU� WKH� HIIHFWV� RI� IXQJDO� JURZWK� RQ� JUHDVH�
GHFRPSRVLWLRQ�DW� WKH�+RD�/DF�7KDFK�7KDW��+D�1RL�WHVWLQJ�DUHD�DQG�IXUWKHU�VWXGLHV�
RQ� GDPDJHV� FDXVHG� E\� IXQJL� WR� VWHHO�FRYHULQJ� JUHDVHV� DV�ZHOO� DV� FRUURVLRQ� RI� WKH�
PHWDO�VXUIDFH��

.H\ZRUGV��3HQLFLOOLXP��JUHDVH�� ILODPHQWRXV� IXQJL�� ELRORJLFDO�GHVWUXFWLRQ�� ,76�
VHTXHQFHV��Pͩ��Q̭P�VͫL��SKi�Kͯ\�VLQK�K͕F��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����3KkQ�YL͏Q�&{QJ�QJK͏�VLQK�K͕F��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�
����9L͏Q�Ĉ͡�E͉Q�1KL͏W�ÿͣL��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�

�/LrQ�K͏��1J{�&DR�&˱ͥQJ

�3KkQ�YLӋQ�&{QJ�QJKӋ�6LQK�KӑF��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�

� � �6ӕ����1JX\ӉQ�9ăQ�+X\rQ��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL��9LӋW�1DP�
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