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1KyP�9LEULR�WKXӝF�+ӑ�9LEULRQDFHDH�Oj�YL�NKXҭQ�ѭD�PһQ��WKѭӡQJ�VӕQJ�ӣ�WURQJ�
YӏQK� Yj� FӱD� V{QJ��9LEULR� Wӯ� OkX� ÿm� ÿѭӧF� [HP� Oj� QKyP� ÿҥL� GLӋQ� FKR� QKLӅX� ORjL� YL�
NKXҭQ�Jk\�EӋQK�QJX\�KLӇP�WURQJ�QX{L�WUӗQJ�WKӫ\�VҧQ�GR�NKҧ�QăQJ�Ok\�ODQ�UӝQJ�WURQJ�
VLQK�YұW�ELӇQ�QKѭ�Fi��W{P�Yj�ÿӝQJ�YұW�WKkQ�PӅP�>�@� 7KHR�5RPDOGH�	�%DUMD�>�@��FiF�
ORjL�9LEULR�DOJLQRO\WLFXV��9��WXELDVKLL�Yj�9��DQJXLOODUXP�Oj�QKӳQJ�WiF�QKkQ�Jk\�EӋQK�
³P{�KRҥL� Wӱ´� �EDFLOODU\� QHFURVLV�� WUrQ� FiF� ҩX� WU�QJ� KDL�PҧQK�Yӓ� �KjX�&UDVVRVWUHD�
YLUJLQLFD��KjX�2VWUHD�HGXOLV��Vz�0HUFHQDULD�PHUFHQDULD��ÿLӋS�$UJRSHFWHQ�LUUDGLDQV
Yj�FRQ�Kj�7HUHGR�QDYDOLV���9��WDSHWLV�ÿѭӧF�[HP�Oj�YL�NKXҭQ�FKtQK�Jk\�UD�EӋQK�9zQJ�
QkX� �%URZQ�5LQJ�'LVHDVH�� WUrQ�QJKrX� WUѭӣQJ� WKjQK�5XGLWDSHV�SKLOOLSLQDUXP�Yj�5��
GHFXVVDWXV��+ұX�TXҧ�Oj�QJKrX�JLҧP�NKҧ�QăQJ�VLQK�WUѭӣQJ�Yj�WăQJ�WUӑQJ��KѫQ�QӳD�OjP�
FKR�KӋ�Fѫ�JLҧP�ÿӝ�ÿjQ�KӗL��NK{QJ�ÿyQJ�NKtW�Yӓ�ÿѭӧF��WҥR�QJX\�Fѫ�[kP�QKұS�FӫD�FiF�
FKҩW�WKҧL�KӳX�Fѫ��FiW��WҧR��QҩP��JLXQ«�YjR�ErQ�WURQJ�Yӓ�>�������@��

1KyP� &ROLIRUP� WKXӝF� +ӑ� (QWHUREDFWHULDFHDH� JӗP� �� JLӕQJ� �� &LWUREDFWHU��
.OHEVLHOOD��(QWHUREDFWHU�Yj�(VFKHULFKLD��7URQJ�ÿy��(VFKHULFKLD�FROL��(��FROL�� WKXӝF�
JLӕQJ�(VFKHULFKLD� VӕQJ� WURQJ� UXӝW�QJѭӡL�Yj�PӝW� Vӕ�ÿӝQJ�YұW��(�� FROL� ÿѭӧF� WKҧL� UD�
P{L�WUѭӡQJ�WKHR�SKkQ� %uQK�WKѭӡQJ��(��FROL�Fy�OӧL�FKR�ÿѭӡQJ�UXӝW�QKӡ�KҥQ�FKӃ�ÿѭӧF�
PӝW�Vӕ�YL�NKXҭQ�Jk\�EӋQK�NKiF��JLӳ�WKӃ�FkQ�EҵQJ�VLQK�WKiL�WURQJ�UXӝW�Yj�VLQK�WәQJ�
KӧS�PӝW� Vӕ� YLWDPLQ��'R� FKLӃP�ÿӃQ� ����YL� NKXҭQ� KLӃX� NKt� WURQJ� UXӝW� QrQ�(�� FROL
WKѭӡQJ�ÿѭӧF�FKӑQ�OjP�YL�VLQK�YұW�FKӍ�WKӏ�{�QKLӉP��&y�QJKƭD�ӣ�ÿkX�Fy�(��FROL�FKӭQJ�
Wӓ�Fy�{�QKLӉP�SKkQ�Yj�Fy�{�QKLӉP�FiF�ORҥL�YL�VLQK�YұW��969��Jk\�EӋQK�NKiF�>�@���

/RjL�KDL�PҧQK�Yӓ�WKѭӡQJ�ÿѭӧF�QX{L�ӣ�EmL�WULӅX�WURQJ�Y�QJ�ELӇQ�Q{QJ��QѫL�ÿk\�
WKѭӡQJ�FKӏX�WiF�ÿӝQJ�EӣL�FiF�\ӃX�Wӕ�WKLrQ�QKLrQ�QKѭ�JLy��VyQJ�ELӇQ��QѭӟF�V{QJ�FKҧ\�
UD�F�QJ�QѭӟF�ELӇQ�ÿә�YjR��PDQJ�WKHR�QKLӅX�QJXӗQ�WKҧL�NKiF�QKDX�Fy�QJXӗQ�JӕF�Wӯ�
SKkQ�QJѭӡL�Yj�ÿӝQJ�YұW�>�@��7LrX�ELӇX��QJXӗQ�WKҧL�FӫD�FRQ�QJѭӡL�Wӯ�ÿҩW�OLӅQ�EDR�JӗP�
FKҩW�WKҧL�VLQK�KRҥW�Yj�YӋ�VLQK�ÿ{�WKӏ��FKҩW�WKҧL�Wӯ�KRҥW�ÿӝQJ�Q{QJ�QJKLӋS�«�QJXӗQ�WKҧL�
Wӯ�ELӇQ�QKѭ�UiF�WKҧL�Wӯ�KRҥW�ÿӝQJ�ÿiQK�EҳW��QX{L�WUӗQJ�WKӫ\�VҧQ��GҫX�WKҧL��QѭӟF�WKҧL�Wӯ�
JLDR�WK{QJ�YұQ�WҧL�WUrQ�ELӇQ�«�1JRjL�UD��FzQ�Fy�Fҧ�FKҩW�WKҧL�WU{L�QәL�WUrQ�ELӇQ�FKӫ�\ӃX�
ÿѭӧF�PDQJ�ÿӃQ�EӣL�GzQJ�FKҧ\�Yj�VyQJ�ELӇQ��9u�Yұ\��QKyP�&ROLIRUP�ÿѭӧF�Vӱ�GөQJ�ÿӇ�
ÿiQK�JLi�Vӵ�VX\�JLҧP�FKҩW�OѭӧQJ�QѭӟF�QX{L�WUӗQJ�WKӫ\�VҧQ��QJXӗQ�Jk\�EӋQK�FKR�YұW�
QX{L�Oj�\ӃX�Wӕ�WiF�ÿӝQJ�WUӵF�WLӃS�ÿӃQ�VӭF�NKӓH�QJѭӡL�WLrX�G�QJ�WKӫ\�VҧQ�>�@���

1JKrX�Oj�PӝW�WURQJ�QKӳQJ�QJXӗQ�OӧL�WKӫ\�VҧQ�TXDQ�WUӑQJ�ӣ�FiF�EmL�WULӅX�FӱD�
V{QJ� FӫD� FiF� WӍQK� YHQ� ELӇQ� WKXӝF� ÿӗQJ� EҵQJ� V{QJ�+ӗQJ� Yj� ÿӗQJ� EҵQJ� V{QJ�&ӱX�
/RQJ��Ӣ�9LӋW�1DP��KDL�ORjL�QJKrX�'ҫX��0HUHWUL[�PHUHWUL[��Yj�QJKrX�7UҳQJ�KD\�FzQ�
JӑL�Oj�QJKrX�%ӃQ�7UH��0HUHWUL[�O\UDWD��WKXӝF�JLӕQJ�QJKrX��0HUHWUL[��ÿѭӧF�QX{L�SKә�
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ELӃQ�� FKLӃP���� �� ���� WәQJ� VҧQ� OѭӧQJ�ÿӝQJ�YұW� WKkQ�PӅP� >�@��7ҥL� WӍQK�7Uj�9LQK��
QJKrX�0HUHWUL[�O\UDWD�ÿѭӧF�QX{L�UӝQJ�UmL��WҥR�UD�OѭӧQJ�VҧQ�SKҭP�WKDP�JLD�YjR�WLrX�
WKө�QӝL�ÿӏD�Yj�WKӏ�WUѭӡQJ�[XҩW�NKҭX��ÿyQJ�JyS�YjR�QJkQ�ViFK�Yj�ÿҧP�EҧR�YLӋF�OjP�
FӫD�KjQJ�FKөF�QJjQ�QJѭ�GkQ�FӫD�ÿӏD�SKѭѫQJ��1JKLrQ�FӭX�Qj\�ÿѭӧF�WKӵF�KLӋQ�YӟL�KDL�
PөF� WLrX�� ����SKkQ� WtFK�ELӃQ� ÿӝQJ�PұW� ÿӝ� YL� VLQK� YұW� WURQJ� QѭӟF�� WUҫP� WtFK� Yj� Fѫ�
QJKrX�TXD�FiF�ÿӧW� WKX�PүX������SKkQ�WtFK�PӕL�WѭѫQJ�TXDQ�JLӳD�PұW�ÿӝ�YL�VLQK�YұW�
WURQJ�QѭӟF��WUҫP�WtFK�Yj�Fѫ�QJKrX�%ӃQ�7UH�0HUHWUL[�O\UDWD��6RZHUE\��������WҥL�EmL�
QJKrX�[m�+LӋS�7KҥQK��KX\ӋQ�'X\rQ�+ҧL��WӍQK�7Uj�9LQK��.ӃW�TXҧ�FӫD�QJKLrQ�FӭX�Fy�
WKӇ�ÿѭӧF�Vӱ�GөQJ�ÿӇ�ÿiQK�JLi� FKҩW� OѭӧQJ�P{L� WUѭӡQJ�NKX�YӵF�QX{L�� JL~S�KҥQ�FKӃ�
GӏFK�EӋQK�FKR�YұW�QX{L��JyS�SKҫQ�SKiW�WULӇQ��Pӣ�UӝQJ�YLӋF�QX{L�WKӫ\�VҧQ�QyL�FKXQJ�
Yj�QJKrX�QyL�ULrQJ���

���ĈӔ,�7ѬӦ1*��9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8�

�����.KX�YӵF�QJKLrQ�FӭX��

.KX�YӵF�NKҧR�ViW�Yj�QJKLrQ�FӭX�ÿѭӧF�WKӵF�KLӋQ�WҥL�EmL�QX{L�QJKrX�GjL�����NP��
UӝQJ�����P�WKXӝF�[m�+LӋS�7KҥQK��KX\ӋQ�'X\rQ�+ҧL��WӍQK�7Uj�9LQK��7LӃQ�KjQK�WKX�PүX�
QѭӟF�� WUҫP� WtFK�Yj�PүX�QJKrX� WҥL����Yӏ� WUt� �+7���+7���+7���+7���+7����+uQK����
WURQJ���ÿӧW��ĈҫX�Yө���WKiQJ���������YӟL�NtFK�WKѭӟF�WUXQJ�EuQK�Yӓ�QJKrX�GjL�'������PP��
FDR�&������PP��NKRҧQJ�����������FRQ�NJ��JLӳD�Yө���WKiQJ��������QJKrX�Fy�NtFK�WKѭӟF�
WUXQJ�EuQK�Yӓ�'������PP��&������PP��NKRҧQJ�����������FRQ�NJ��Yj�FXӕL�Yө���WKiQJ�
������ NtFK� WKѭӟF� WUXQJ�EuQK�Yӓ�'������PP��&������PP��NKRҧQJ���� �����FRQ�NJ��
7URQJ�ÿy��ÿӧW�WKiQJ��������Yj�WKiQJ��������WKX�YjR�O~F�WULӅX�WKҩS��

7UҥP 9ƭ�ÿӝ� .LQK�ÿӝ�
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+uQK����6ѫ�ÿӗ�Yӏ�WUt�WKX�PүX�NKX�YӵF�EmL�QJKrX�[m�+LӋS�7KҥQK�

�����7KX�PүX�Yj�[ӱ�Oê�PүX�

�������7KX�P̳X�Q˱ͣF��WU̯P�WtFK

0үX�QѭӟF�ÿѭӧF�WKX�EҵQJ�EuQK�WKX�PүX�1LVNLQ����/��PүX�ÿѭӧF�WKX�ӣ�WҫQJ�PһW�
WҥL���WUҥP�QKѭ�P{�Wҧ�WURQJ�+uQK����0үX�WUҫP�WtFK�ÿѭӧF�WKX�EҵQJ�FXӕF�WUҫP�WtFK��NtFK�
WKѭӟF���FP�[����FP��ӣ�WUҫP�WtFK�EӅ�PһW�Wӯ�����FP���
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0үX� QѭӟF� Yj� WUҫP� WtFK� ÿѭӧF� WKX� YjR� FiF� ӕQJ� QJKLӋP� WKӫ\� WLQK� ÿm� Y{� WU�QJ��
ÿӗQJ� WKӡL�YӟL� Fi� WKӇ�QJKrX��0үX�ÿѭӧF� JLӳ� OҥQK�ӣ�QKLӋW� ÿӝ������R&� WURQJ� VXӕW�TXi�
WUuQK�WKӵF�ÿӏD��VDX�ÿy�ÿѭD�YӅ�SKzQJ�WKt�QJKLӋP�[ӱ�Oê�Yj�SKkQ�WtFK�WURQJ�YzQJ���JLӡ�>�@��

�������7KX�Yj�[͵�Oê�P̳X�QJKrX�

7ҥL�FiF� WUҥP�NKҧR�ViW��QJKrX�ÿѭӧF�WKX�QJүX�QKLrQ��FKӑQ�QKӳQJ�FRQ�Yӓ�NKpS�
FKһW��Yӓ�NK{QJ�Eӏ�QӭW�KRһF�Yӥ�Yӓ��6DX�ÿy��PDQJ�UӱD�VҥFK�ErQ�QJRjL�Yӓ�EҵQJ�QѭӟF�
PXӕL����ÿm�WLӋW� WU�QJ�ÿӇ�ORҥL�Eӓ�E�Q�KRһF�VLQK�YұW�NKiF�VӕQJ�EiP�WUrQ�Yӓ�QJKrX��
1JKrX�ÿѭӧF�EҧR�TXҧQ�Yj�YұQ�FKX\ӇQ�YӅ�SKzQJ�WKt�QJKLӋP�WURQJ�QKӳQJ�WK�QJ�OҥQK�
VҥFK�Fy�QKLӋW�ÿӝ�Wӯ����R&��1JKrX�NK{QJ�QJkP�WURQJ�QѭӟF�WURQJ�VXӕW�TXi�WUuQK�YұQ�
FKX\ӇQ�GR�QJKrX�VӁ�WLӃS�WөF�KRҥW�ÿӝQJ�OӑF���ăQ��ÿLӅX�Qj\�OjP�WKD\�ÿәL�Vӕ�OѭӧQJ�WKӵF�
FӫD�QKyP�YL�VLQK�Fy�WUrQ�FK~QJ�WtQK�WKHR�WKӡL�ÿLӇP�WKX�PүX�>��@��

1JKrX�VDX�NKL�PDQJ�YӅ�SKzQJ� WKt�QJKLӋP��G�QJ�GDR�QKӑQ�Fұ\�KDL�Yӓ��7iFK�
SKҫQ�Fѫ�UD�ULrQJ��UӱD�VҥFK�EҵQJ�QѭӟF�PXӕL�WLӋW�WU�QJ�����6DX�ÿy��ÿHP�QJKLӅQ�EҵQJ�
FӕL�Vӭ�ÿm�WLӋW�WU�QJ��ĈHP�Fѫ�QJKrX�ÿm�QJKLӅQ�KzD�YӟL�QѭӟF�PXӕL�VLQK�Oê�������Yj�
WLӃQ�KjQK�SKkQ�WtFK�QJD\��'XQJ�GӏFK�Qj\�Fy�WKӇ�OѭX�JLӳ�ӣ��q&�WURQJ�YjL�JLӡ�>������@���

�����3KѭѫQJ�SKiS�SKkQ�WtFK

&iF�FKӍ� WLrX�YL�VLQK�YұW�Vӱ�GөQJ�ÿӇ�ÿiQK�JLi�FKҩW� OѭӧQJ�P{L�WUѭӡQJ�EmL�QX{L�
QJKrX�EDR�JӗP��&ROLIRUP�WәQJ�Vӕ�Yj�9LEULR�WәQJ�Vӕ��&iF�FKӍ�WLrX�YL�VLQK�YұW�Vӱ�GөQJ�
ÿӇ�ÿiQK�JLi�FKҩW�OѭӧQJ�QJKrX�%ӃQ�7UH�0HUHWUL[�O\UDWD��EDR�JӗP��(��FROL�Yj�9LEULR
WәQJ� Vӕ��7URQJ�ÿy��&ROLIRUP�Yj�(�� FROL�ÿѭӧF�ÿӏQK� OѭӧQJ�EҵQJ�SKѭѫQJ�SKiS�QKLӅX�
ӕQJ��&ROLIRUP�QX{L�Fҩ\�WURQJ�P{L�WUѭӡQJ�0DF&RQNH\�%URWK�3XUSOH�Yj�(��FROL�QX{L�
Fҩ\� WURQJ�P{L� WUѭӡQJ� QѭӟF� WKӏW� �� SHSWRQ� �� ODFWR]D��5LrQJ�9LEULR� ÿӏQK� OѭӧQJ� EҵQJ�
SKѭѫQJ� SKiS� ÿә� ÿƭD�� QX{L� Fҩ\� WURQJ�P{L� WUѭӡQJ�7&%6�$JDU��0{L� WUѭӡQJ� Yj� TX\�
WUuQK�QX{L�Fҩ\�ÿѭӧF�WKӵF�KLӋQ�WKHR�$XVWLQ�>��@�Yj�$3+$�>�@��

�����3KѭѫQJ�SKiS�[ӱ�Oê�Vӕ�OLӋX�

.LӇP�ÿӏQK�RQH�ZD\�$129$�ÿѭӧF�Vӱ�GөQJ�ÿӇ�NLӇP�WUD�Vӵ�NKiF�ELӋW�QӗQJ�ÿӝ�
YL�VLQK�YұW�JLӳD�FiF�WKӡL�ÿLӇP�WKX�PүX��7URQJ�WUѭӡQJ�KӧS�Fy�Vӵ�NKiF�ELӋW�PDQJ�ê�
QJKƭD�WKӕQJ�Nr��NLӇP�ÿӏQK�SRVW�KRF�7XNH\�+6'�ÿѭӧF�Vӱ�GөQJ�ÿӇ�WuP�QKӳQJ�FһS�WKӡL�
JLDQ�Fy�Vӵ�NKiF�ELӋW�>��@��.LӇP�ÿӏQK�RQH�VDPSOH�W�WHVW�ÿѭӧF�Vӱ�GөQJ�ÿӇ�NLӇP�WUD�Vӵ�
NKiF�ELӋW�JLӳD�WUXQJ�EuQK�PұW�ÿӝ�YL�VLQK�YұW�FӫD�WӯQJ�ÿӧW�WKX�PүX�YӟL�JLi�WUӏ�JLӟL�KҥQ�
WURQJ� WLrX� FKXҭQ�TX\� FKXҭQ� >��@�� 3KkQ� WtFK� WѭѫQJ� TXDQ� 3HDUVRQ� ÿѭӧF� Vӱ� GөQJ� ÿӇ�
ÿiQK�JLi�PӕL�WѭѫQJ�TXDQ�JLӳD�PұW�ÿӝ�YL�VLQK�YұW�WURQJ�QѭӟF��WUҫP�WtFK�Yj�Fѫ�QJKrX�
>��@��7URQJ�FiF�NLӇP�ÿӏQK�WUrQ��Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�NKL�S���������7ҩW�Fҧ�
FiF�WtQK�WRiQ��NLӇP�ÿӏQK�WKӕQJ�Nr�Yj�ÿӗ�WKӏ�ÿѭӧF�WKӵF�KLӋQ�EҵQJ�SKҫQ�PӅP�5��6ӕ�
OLӋX�WKӕQJ�Nr�ÿѭӧF�WUuQK�Ej\�GѭӟL�GҥQJ�JLi�WUӏ�WUXQJ�EuQK��*77%����ÿӝ�OӋFK�FKXҭQ��

� ���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

�����+LӋQ�WUҥQJ�FKҩW�OѭӧQJ�P{L�WUѭӡQJ�QѭӟF�WҥL�EmL�QJKrX�+LӋS�7KҥQK�

;pW�YӅ�FKҩW�OѭӧQJ�P{L�WUѭӡQJ�QѭӟF�WK{QJ�TXD�FiF�FKӍ�WLrX�969�WҥL�Y�QJ�QX{L�
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7URQJ�EjL�EiR�Qj\��SKkQ� WtFK� WѭѫQJ�TXDQ�3HDUVRQ�ÿѭӧF�Vӱ�GөQJ�ÿӇ� WuP�PӕL�
WѭѫQJ�TXDQ�JLӳD�FiF�FKӍ�WLrX�969��.ӃW�TXҧ�SKkQ�WtFK�3HDUVRQ�FKR�WKҩ\�Fy�PӕL�WѭѫQJ�
TXDQ�WKXұQ�PDQJ�ê�QJKƭD�WKӕQJ�Nr�JLӳD�&ROLIRUP�9LEULR�WURQJ�FiF�P{L�WUѭӡQJ�QѭӟF��
WUҫP�WtFK�Yj�Fѫ�QJKrX��&ө�WKӇ��KӋ�Vӕ�WѭѫQJ�TXDQ�3HDUVRQ�JLӳD�&ROLIRUP�WURQJ�QѭӟF�
Yj�&ROLIRUP�WURQJ�WUҫP�WtFK�Oj�������S����������JLӳD�&ROLIRUP�WURQJ�QѭӟF�Yj�(��FROL
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WURQJ�Fѫ�QJKrX�Oj�������S����������%ҧQJ�����7URQJ�NKL�ÿy��KӋ�Vӕ�WѭѫQJ�TXDQ�3HDUVRQ�
JLӳD�9LEULR� WURQJ� QѭӟF� Yj�9LEUR� WURQJ� WUҫP� WtFK� Oj� ����� �S� �� �������� JLӳD�9LEULR
WURQJ�QѭӟF�Yj�9LEULR� WURQJ�Fѫ�QJKrX�Oj�������S����������%ҧQJ�����ĈһF�ELӋW��Fy�WuP�
WKҩ\�PӕL�WѭѫQJ�TXDQ�JLӳD�9LEULR�WURQJ�QѭӟF�YӟL�&ROLIRUP�WURQJ�WUҫP�WtFK�YӟL�KӋ�Vӕ�
WѭѫQJ�TXDQ�Oj�������S����������.ӃW�TXҧ�SKkQ�WtFK�PӕL�WѭѫQJ�TXDQ�Qj\�FKR�WKҩ\�UҵQJ��
[pW�YӅ�FKӍ�WLrX�969��Vӵ�QKLӉP�EҭQ�WURQJ�P{L�WUѭӡQJ�QѭӟF�VӁ�WiF�ÿӝQJ�WUӵF�WLӃS�ÿӃQ�
P{L�WUѭӡQJ�WUҫP�WtFK��QJKƭD�Oj�{�QKLӉP�YL�VLQK�WURQJ�QѭӟF�VӁ�WLӃS�WөF�WtFK�OǊ\��VDX�ÿy�
Jk\�UD�{�QKLӉP�WURQJ�P{L�WUѭӡQJ�WUҫP�WtFK���

7URQJ�QJKLrQ�FӭX�Qj\��FiF�FKӍ�WLrX�YL�VLQK�WURQJ�QѭӟF��WURQJ�WUҫP�WtFK�Yj�WURQJ�
Fѫ�QJKrX�ÿӅX�Fy�PӕL�WѭѫQJ�TXDQ�WKXұQ�PDQJ�ê�QJKƭD�WKӕQJ�Nr�YӟL�QKDX��%ҧQJ�����Fy�
WKӇ�JLҧL�WKtFK�Oj�GR�Fѫ�FKӃ�ăQ�OӑF�FӫD�QJKrX� 1JKrX�Oj�ORjL�ÿӝQJ�YұW�ăQ�OӑF��NK{QJ�Fy�
NKҧ�QăQJ�FKӫ�ÿӝQJ�NLӃP�PӗL�Yj�FKӑQ� OӑF�WKӭF�ăQ��QJXӗQ� WKӭF�ăQ�FӫD�QJKrX�KRjQ�
WRjQ� SKө� WKXӝF� YjR� ÿLӅX� NLӋQ� VӕQJ� FKXQJ�TXDQK�Qy�� QJXӗQ� WKӭF� ăQ� Oѫ� OӱQJ� WURQJ�
QѭӟF��JLjX�KD\�QJKqR��ÿD�GҥQJ�KD\�ÿѫQ�JLҧQ�ÿm�TX\ӃW�ÿӏQK�WKjQK�SKҫQ�WKӭF�ăQ�WURQJ�
ӕQJ�WLrX�KyD�FӫD�FK~QJ�>��@��&iF�KҥW�Qj\�Fy�WKӇ�Fy�KҥL�FKR�QJѭӡL�WLrX�WKө�FiF�ORjL�
+09�Qj\��QKѭQJ�NK{QJ�QKҩW�WKLӃW�Fy�KҥL�FKR�FKtQK�+09�ÿy��9u�Yұ\��NKL�969�Jk\�
EӋQK�WKHR�FiF�KҥW�WKӭF�ăQ�YjR�UXӝW��WҥL�ÿk\��PӝW�Vӕ�969�WKHR�QKӳQJ�KҥW�WKӭF�ăQ�SK��
KӧS�ÿѭӧF� WLrX�KyD�KRһF� WKHR�QKӳQJ�KҥW� WKӭF�ăQ�NK{QJ�SK��KӧS�EjL� WLӃW� UD�QJRjL�ӣ�
GҥQJ�SKkQ��0ӝW�Vӕ�EiP�YjR�WKjQK�UXӝW�Yj�ӣ�OҥL� WUrQ�ÿy��Vӕ�NKiF�ÿL�TXD�NKӓL� WKjQK�
UXӝW�YjR�PiX�KRһF�ÿL�YjR�FiF�P{�Fѫ�>��@��&KtQK�Yu�Yұ\��FiF�YL�VLQK�YұW�Qj\�Oj�WLӅP�
QăQJ� Jk\� QJӝ� ÿӝF� FKR� QJѭӡL��PӝW� NKL� ăQ� SKҧL�+09�QyL� FKXQJ� FzQ� VӕQJ� KD\� WiL�
PDQJ�PҫP�EӋQK��

%ҧQJ����.ӃW�TXҧ�SKkQ�WtFK�WѭѫQJ�TXDQ�3HDUVRQ�JLӳD�PұW�ÿӝ�9LEULR�Yj�(��FROL�WURQJ�
Fѫ�QJKrX�YӟL�PұW�ÿӝ�9LEULR�Yj�&ROLIRUP�WURQJ�QѭӟF�Yj�WUҫP�WtFK��

&ROLIRUP��
QѭӟF�

9LEULR��
QѭӟF�

&ROLIRUP��
WUҫP�WtFK�

9LEULR��

WUҫP�WtFK�

(��FROL��

Fѫ�

9LEULR��

Fѫ�

&ROLIRUP�QѭӟF� ��

9LEULR�QѭӟF� ����QV� ��

&ROLIRUP�WUҫP�WtFK� ����

� ����

� ��

9LEULR�WUҫP�WtFK� ����QV� ����


� ����


� ��

(��FROL�Fѫ� ����
� ����QV� ����
� ����
� ��

9LEULR�Fѫ� ����

� ����
� ����
� ����
� ����


� ��

*KL�FK~��


��S����������

��S���������
��S���������QV��NK{QJ�Fy�ê�QJKƭD�WK͙QJ�Nr��

���.ӂ7�/8Ұ1�

��.ӃW�TXҧ�NKҧR�ViW�PӝW�Vӕ�FKӍ�WLrX�969�FKӍ�WKӏ�WURQJ�P{L�WUѭӡQJ�QѭӟF�Yj�WUҫP�
WtFK�WҥL�NKX�YӵF�WUҥL�QJKrX�+LӋS�7KҥQK�FKR�WKҩ\�PұW�ÿӝ�&ROLIRUP�Yj�9LEULR�QKuQ�FKXQJ�
YүQ�QҵP�WURQJ�QJѭӥQJ�FKR�SKpS�WKHR�TX\�FKXҭQ�FӫD�Y�QJ�QX{L��7URQJ�ED�ÿӧW�NKҧR�
ViW��ÿӧW�WKX�PүX�YjR�FXӕL�Yө�WKiQJ��������FKR�NӃW�TXҧ�PұW�ÿӝ�&ROLIRUP�Yj�9LEULR�Fy�
JLi�WUӏ�FDR�QKҩW�VR�YӟL�ÿӧW�ÿҫX�Yө�WKiQJ���������Yj�ÿӧW�JLӳD�Yө�WKiQJ����������
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��0ұW�ÿӝ�9LEULR�Yj�(��FROL� WURQJ�Fѫ�QJKrX�WKѭѫQJ�SKҭP�WURQJ�ÿӧW�WKX�PүX�
WKiQJ� ������� FDR� KѫQ� VR� YӟL� �� ÿӧW� ÿҫX�� 7URQJ� ÿy�� 9LEULR� WURQJ� Fѫ� QJKrX� WKX�
KRҥFK�Fy�PұW�ÿӝ�YѭӧW�TXi�WLrX�FKXҭQ�FKR�SKpS������FIX����J��:+2���������7X\�
QKLrQ��(��FROL�WURQJ�Fѫ�QJKrX�Fҧ���ÿӧW�NKҧR�ViW�ÿӅX�QҵP�WURQJ�QJѭӥQJ�FKR�SKpS�
�������031����J��

��3KkQ�WtFK�WѭѫQJ�TXDQ�3HDUVRQ�FKӍ�UD�UҵQJ�Fy�PӕL�WѭѫQJ�TXDQ�WKXұQ�PDQJ�ê�
QJKƭD�WKӕQJ�Nr�JLӳD�PұW�ÿӝ�&ROLIRUP�Yj�9LEULR�WURQJ�FiF�P{L�WUѭӡQJ�QѭӟF��WUҫP�WtFK�
Yj�Fѫ�QJKrX��7ӯ�ÿy�FKR�WKҩ\�Vӵ�JLD�WăQJ�PұW�ÿӝ�969�WURQJ�P{L�WUѭӡQJ�QѭӟF�Fy�WKӇ�
VӁ� WLӃS� WөF� WtFK� OǊ\� WURQJ� WUҫP�WtFK��7K{QJ�TXD�Fѫ�FKӃ�ăQ�OӑF��FiF�PҫP�EӋQK�969�
Qj\�ÿѭӧF�OѭX�JLӳ�Yj�JLD�WăQJ�WURQJ�Fѫ�WKӇ�FӫD�QJKrX���

/ͥL� F̫P�˯Q��&K~QJ� W{L� [LQ� FKkQ� WKjQK� FiP�˯Q�3*6�76�� 7̩�7K͓�.LP�2DQK��
9L͏Q�1JKLrQ� FͱX�.KRD� K͕F�7k\�1JX\rQ�� FKͯ� QKL͏P� ÿ͉� WjL� ³ĈiQK� JLi� WK͹F� WU̩QJ�
Y�QJ�QX{L�QJKrX�YHQ�EL͋Q�W͑QK�7Uj�9LQK�Yj�[k\�G͹QJ�P{�KuQK�QX{L�WU͛QJ�NKDL�WKiF�
E͉Q�YͷQJ´�ÿm�W̩R�ÿL͉X�NL͏Q�FKR�FK~QJ�W{L�WK͹F�KL͏Q�QJKLrQ�FͱX�Qj\��

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� 9DQGHQEHUJKH� -��� 7KRPSVRQ� )��� *RPH]�*LO� %��� 6ZLQJV� -��� 3KHQRW\SLF�
GLYHUVLW\� DPRQJVW� 9LEULR� LVRODWHV� IURP� PDULQH� DTXDFXOWXUH� V\VWHPV�
$TXDFXOWXUH������������������

�� 5RPDOGH� -�� /��� DQG� %DUMD� -�� /��� %DFWHULD� LQ� PROOXVFV�� JRRG� DQG� EDG� JX\V�
&XUUHQW� 5HVHDUFK�� 7HFKQRORJ\� DQG� (GXFDWLRQ� 7RSLFV� LQ� $SSOLHG� 0LFURELDO�
%LRWHFKQRORJ\��$��0pQGH]�9LODV��(G����������S����������

�� -HDQ� )��� -RQDWKDQ� )O\H�6DLQWH�0DULH�� &OpPHQFH� 2XGDUG�� &KULVWLQH� 3DLOODUG��
+DQGOLQJ�HQKDQFHV�WKH�GHYHORSPHQW�RI�EURZQ�ULQJ�GLVHDVH�VLJQV�LQ�5XGLWDSHV�
SKLOLSSLQDUX��-RXUQDO�RI�6KHOOILVK�5HVHDUFK���������������������

�� 3DLOODUG� &��� *DXVVRQ� 6��� 1LFRODV� -�� /��� -HDQ� 3DXO� OH� 3HQQHF�� +DUDV� '��
0ROHFXODU� LGHQWLILFDWLRQ� RI� 9LEULR� WDSHWLV�� WKH� FDXVDWLYH� DJHQW� RI� WKH� EURZQ�
ULQJ�GLVHDVH�RI 5XGLWDSHV�SKLOLSSLQDUX��$TXDFXOWXUH�������������������

�� $OODP�%���.DWKU\Q�$��$VKWRQ�$OFR[�� 6XVDQ�(�� )RUG��+DHPRF\WH� SDUDPHWHUV�
DVVRFLDWHG� ZLWK� UHVLVWDQFH� WR� EURZQ� ULQJ� GLVHDVH� LQ� 5XGLWDSHV� VSS�� FODPV�
'HYHORSPHQWDO�DQG�&RPSDUDWLYH�,PPXQRORJ\��������������������

�� 7UҫQ�&ҭP�9kQ��*LiR�WUuQK�YL�VLQK�Y̵W�K͕F�P{L�WU˱ͥQJ��1[E��ĈҥL�KӑF�4XӕF�JLD�
+j�1ӝL������������WU��

�� &DUORV� -�� $�� &DPSRV�� 6LPRQ� 5�� .HUVKDZ�� 5RQ� -�� /HH�� (QYLURQPHQWDO�
LQIOXHQFHV� RQ� IDHFDO� LQGLFDWRU� RUJDQLVPV� LQ� FRDVWDO� ZDWHUV� DQG� WKHLU�
DFFXPXODWLRQ�LQ�ELYDOYH�VKHOOILVK��(VWXDULHV�DQG�&RDVWV��������������������

�� 1JX\ӉQ�;XkQ�7KjQK��1JKLrQ� FͱX�F˯� Vͧ� NKRD�K͕F�SKͭF� Yͭ�QX{L�� E̫R� W͛Q� Yj�
SKiW� WUL͋Q� QJX͛Q� OͫL� KDL� ORjL� QJDR� �0HUHWUL[� PHUHWUL[� /LQQDHXV�� ����� Yj�
0HUHWUL[� O\UDWD� 6RZHUE\�� ������ W̩L� Y�QJ� YHQ� EL͋Q� W͑QK� 1DP�Ĉ͓QK�� /XұQ� iQ�
7LӃQ�Vƭ�VLQK�KӑF������������WU��
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�� $PHULFDQ� 3XEOLF� +HDOWK� $VVRFLDWLRQ� �$3+$��� $PHULFDQ� :DWHU� :RUNV�
$VVRFLDWLRQ� �$::$��� :DWHU� (QYLURQPHQW� )HGHUDWLRQ� �:()��� 6WDQGDUG�
PHWKRGV� IRU� WKH� H[DPLQDWLRQ� RI� ZDWHU� DQG� ZDVWHZDWHU�� PXOWLSOH�WXEH�
IHUPHQWDWLRQ�WHFKQLTXH�IRU�PHPEHUV�RI� WKH�FROLIRUP�JURXS��:DVKLQJWRQ�'�&��
������SDUW�������

��� $XVWLQ�%���0HWKRGV� LQ�DTXDWLF�EDFWHULRORJ\��0RGHUQ�PLFURELRJLFDO�PHWKRGV�
$�:LOH\�,QWHUVFLHQFH�3XEOLFDWLRQ������������SS��

��� Ĉӛ�7Kӏ�+zD��3K˱˯QJ�SKiS�QJKLrQ�FͱX�E͏QK�GR�YL�NKX̱Q�ͧ�ÿ͡QJ�Y̵W�WKͯ\�V̫Q�
7jL� OLӋX� WұS� KXҩQ� ³&KҭQ� ÿiQJ� [iF� ÿӏQK� EӋQK� W{P� Yj� P{L� WUѭӡQJ� DR� QX{L´��
.KiQK�+zD����������������

��� 0DQJLDILFR�6��6���$Q�5� FRPSDQLRQ� IRU� WKH�KDQGERRN�RI�ELRORJLFDO� VWDWLVWLFV��
YHUVLRQ�����F��1HZ�%UXQVZLFN��1-��5XWJHUV�&RRSHUDWLYH�([WHQVLRQ��������

��� 6HW\REXGLDQGL� ,��� $OLIXGGLQ�0���.ULVDQWL�0��� (IIHQGLH�+���%DFWHULD� LQ� JUHHQ�
PXVVHO� 3HUQD� YLULGLV� �/��� DQG� LWV� HQYLURQPHQW�� 3KXNHW� 0DULQH� %LRORJLFDO�
&HQWHU�5HVHDUFK�%XOOHWLQ��6SHFLDO�3XEOLFDWLRQ�����������������������

��� 3XUX]]R� &��� *DEULHOOD� *��� DQG� /DXUD� &��� 3HUVLVWHQFH� RI� YLEULRV� LQ� PDULQH�
ELYDOYHV�� WKH� UROH� RI� LQWHUDFWLRQV� ZLWK� KDHPRO\PSK� FRPSRQHQWV��
(QYLURQPHQWDO�0LFURELRORJ\����������������������

��� 7UҫQ�+RjQJ�3K~F��1JKLrQ�FͱX�FiF�EL͏Q�SKiS�NKDL�WKiF�KͫS�Oê�Yj�E̫R�Y͏�P͡W�
V͙�JL͙QJ�ORjL�WKͯ\�V̫Q�YHQ�EL͋Q�7Uj�9LQK��/XұQ�YăQ�WKҥF�Vƭ�NKRD�KӑF�������

��� %RXOWHU� 0��� 'HSXUDWLRQ� FHQWUH� PDQDJHPHQW�� 5HYLVHG� &RXUVH� 1RWHV�� $�
&20(77�SURJUDPPH�DGPLQLVWHUHG�E\�$TXD�77�8(73�/WG������������SS��

6800$5<�

9$5,$7,216�$1'�&25(//$7,216�2)�%$&7(5,$�'(16,7<�$021*�
6($:$7(5��6(',0(17�$1'�086&/(�)520�:+,7(�+$5'�&/$0�

0HUHWUL[�O\UDWD��6RZHUE\��������&2//(&7('�$7�+,(3�7+$1+�&20081(��
'8<(1�+$,�',675,&7��75$�9,1+�3529,1&(�

� %DVHG�RQ�WKUHH�GLIIHUHQW�VDPSOH�FROOHFWLRQV��EHJLQQLQJ��PLG�VHDVRQ�DQG�WKH�HQG�
RI� KDUYHVW� VHDVRQ�� RI� VHDZDWHU�� VHGLPHQW� DQG� %HQ� 7UH� ZKLWH� KDUG� FODPV�0HUHWUL[�
O\UDWD�DW�+LHS�7KDQK�FRPPXQH��7UD�9LQK�SURYLQFH��7KH�UHVXOWV�RI�EDFWHULDO�GHQVLW\�
IURP�WKH�DERYH�HQYLURQPHQWV�UHYHDOHG�WKDW�&ROLIRUP�DQG�9LEULR�LQ�ERWK�VHDZDWHU�DQG�
VHGLPHQW� DUH� VDIH� DW� GHQVLW\�� EHORZ� WKH� SHUPLWWHG� OHYHO� IRU� DTXDFXOWXUH� DUHD�
�&ROLIRUP����031����PO�� 4&91��������%7107�� 9LEULR� ����FIX� ����PO��
7&1����������� 1RWDEO\�� WKH� GHQVLW\� RI� 9LEULR�� &ROLIRUP� LQ� ERWK� VHGLPHQW� DQG�
VHDZDWHU��DQG�9LEULR��(��FROL�LQ�FODP�PXVFOH�DW�WKH�KDUYHVW�WLPH�DUH�KLJKHU�WKDQ�WKRVH�
LQ�WKH�EHJLQQLQJ��PLG�VHDVRQ��(VSHFLDOO\��9LEULR� LQ� WKH�WLVVXH�VKRZHG�KLJKHU�YDOXHV�
WKDQ�WKH�SHUPLWWHG�VWDQGDUG������FIX����J��:+2���������7KH�3HDUVRQ¶V�FRUUHODWLRQV�
VKRZHG�WKDW�WKHUH�ZHUH�VWDWLVWLFDOO\�SRVLWLYH�FRUUHODWLRQV�EHWZHHQ�&ROLIRUP�9LEULR�LQ�
VHDZDWHU��VHGLPHQW�DQG�PXVFOH��7KHUHIRUH��WKH�LQFUHDVLQJ�RI�EDFWHULD�GHQVLW\�LQ�ERWK�
VHDZDWHU�DQG�VHGLPHQW�FRXOG�FDXVH�DQ�LQFUHDVH�LQ�EDFWHULD�GHQVLW\�LQ�WKH�FODP�PXVFOH�
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.H\ZRUGV�� %HQ� 7UH� ZKLWH� KDUG� FODPV�� SDWKRJHQLF� EDFWHULD�� PDULQH�
HQYLURQPHQW��QJKrX�%͇Q�WUH��YL�VLQK�Y̵W�Jk\�E͏QK��P{L�WU˱ͥQJ�EL͋Q��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����9L͏Q�+̫L�G˱˯QJ�K͕F�1KD�7UDQJ�

/LrQ�K͏��9}�+̫L�7KL�

9LӋQ�+ҧL�GѭѫQJ�KӑF�1KD�7UDQJ�

6ӕ����&ҫX�Ĉi��1KD�7UDQJ��.KiQK�+zD�

ĈLӋQ�WKRҥL��������������(PDLO��YRKDLWKL����#\DKRR�FRP


