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���ĈҺ7�9Ҩ1�Ĉӄ
1JX\rQ� Wӕ VHOHQ��6H��Fy� WҫP�TXDQ�WUӑQJ� OӟQ�WURQJ�QKLӅX�OƭQK�YӵF�QKѭ�YұW� Oê��

KyD�KӑF�Yj�VLQK�KӑF� 7URQJ�Wӵ QKLrQ��VHOHQ�WӗQ�WҥL�ӣ KDL�GҥQJ��Y{�Fѫ��VHOHQ�Yj�VHOHQDW��
Yj�KӳX�Fѫ��VHOHQRPHWKLRQLQH�Yj�VHOHQRF\VWHLQH�� 6HOHQ�ÿѭӧF�WuP�WKҩ\�ӣ GҥQJ�FҩX�WU~F�
ÿD�KuQK�WLQK�WKӇ Yj�Y{�ÿӏQK�KuQK�WURQJ�Wӵ QKLrQ� 6HOHQ�ÿѫQ�Wj�Yj�WDP�JLiF�Oj�GҥQJ�WLQK�
WKӇ� 6HOHQ�ÿѫQ�WtQK��P�6H��Fy�PjX�ÿӓ Yj�FKӭD�FiF�YzQJ�6H�� 6HOHQ�WKѭӡQJ�WӗQ�WҥL�ӣ ��
WUҥQJ�WKiL��Į��ȕ Yj�Ȗ�� VHOHQ�WDP�JLiF��W�6H��Fy�PjX�ÿHQ�Yj�Oj�GҥQJ�WLQK�WKӇ әQ�ÿӏQK�
QKҩW�ӣ QKLӋW�ÿӝ SKzQJ��VHOHQ�Y{�ÿӏQK�KuQK�PjX�ÿӓ �D�6H���Y{�ÿӏQK�KuQK�ÿHQ�Yj�WKӫ\�
WLQK�WKӇ Oj�FiF�GҥQJ�VHOHQ�NK{QJ�NӃW�WLQK�>�@��6HOHQ�Oj�QJX\rQ�Wӕ YL�OѭӧQJ�TXDQ�WUӑQJ��
Qy�Fy�ҧQK�KѭӣQJ�UӝQJ�UmL�ÿӃQ�FiF�KӋ WKӕQJ�VLQK�KӑF��EDR�JӗP�FiF�KLӋX�ӭQJ�FKӕQJ�
R[\�KRi��SKzQJ�FKӕQJ�XQJ�WKѭ�Yj�FiF�KRҥW�ÿӝQJ�NKiQJ�YLUXV�>����@��6R�YӟL�VHOHQ�ӣ
GҥQJ�LRQ��QDQR�VHOHQ��6H13V��Fy�KRҥW�WtQK�VLQK�NKҧ GөQJ��KRҥW�WtQK�VLQK�KӑF�FDR�KѫQ�
Yj�ÿӝF� WtQK� WKҩS�KѫQ�>���@��&iF� WtQK�FKҩW� VLQK�KӑF�FӫD�KҥW�QDQR�6H�SKө WKXӝF�YjR�
NtFK�WKѭӟF�FӫD�FK~QJ�NtFK WKѭӟF�FjQJ�QKӓ VӁ Fy�KRҥW�WtQK�FjQJ�FDR��6H13V�ÿm�ÿѭӧF�
WәQJ�KӧS�ӣ QKLӅX�GҥQJ�NKiF�QKDX�QKѭ�GҥQJ�KҥW�QDQR��Gk\�QDQR�� WKDQK�QDQR� WK{QJ�
TXD�QKLӅX�SKѭѫQJ�SKiS�NKiF�QKDX�QKѭ�KyD�KӑF� KӗL�OѭX��YL�VyQJ��WKӫ\�QKLӋW��EӭF�[ҥ
JDPPD��EҳQ�SKi�EҵQJ�[XQJ�ODVHU��Yj�FiF�SKѭѫQJ�SKiS�YұW�Oê�>����@�

&{QJ�QJKӋ SODVPD�KLӋQ�QD\�ÿѭӧF�ӭQJ�GөQJ� WURQJ�QKLӅX� OƭQK�YӵF�NKiF�QKDX�
QKѭ�\�WӃ��[ӱ Oê�P{L�WUѭӡQJ��WәQJ�KӧS�YұW�OLӋX�>�����@��3ODVPD�WURQJ�GXQJ�GӏFK�[XҩW�KLӋQ�
WUrQ�KDL�ÿLӋQ�FӵF�NKL�iS�YjR�KDL�ÿҫX�ÿLӋQ�FӵF�PӝW�ÿLӋQ�iS�KLӋX�ÿLӋQ�WKӃ FDR�Wӯ YjL�ÿӃQ�
YjL�FKөF�N9��GѭӟL�WiF�ÿӝQJ�FӫD�ÿLӋQ�WUѭӡQJ�PҥQK�JҫQ�ÿLӋQ�FӵF��FKҩW�OӓQJ�KyD�KѫL�FөF�
Eӝ Eӏ LRQ�KyD�WҥR�WKjQK�SODVPD�>��@��3ODVPD�KuQK�WKjQK�WURQJ�GXQJ�GӏFK�FKLD�WKjQK�KDL�
Y�QJ� SKҧQ� ӭQJ� ULrQJ� ELӋW�� Y�QJ� SODVPD� EDR� TXDQK� ÿLӋQ� FӵF� Yj� Y�QJ� SKD� OӓQJ� JҫQ�
SODVPD�FzQ�ÿѭӧF�JӑL�Oj�Y�QJ�EӅ PһW�WLӃS�[~F��7ҥL�ÿy��WURQJ�Y�QJ�SKҧQ�ӭQJ�[XQJ�TXDQK�
SODVPD��SKkQ�Wӱ +�2�ED\�KѫL�Yj�SKkQ�O\�WKjQK�+���2���OѭӧQJ�NKt�VLQK�UD�NK{QJ�WXkQ�WKHR�
ÿӏQK�OXұW�)DUDGD\��%rQ�FҥQK�ÿy�FiF�JӕF�Wӵ GR�+���2���2+�«��FǊQJ�ÿѭӧF�KuQK�WKjQK�Yj�
NKXӃFK�WiQ�YjR�GXQJ�GӏFK�>������@��&iF�JӕF�Wӵ GR�SKkQ�WiQ�YjR�GXQJ�GӏFK�ÿyQJ�YDL�WUz�Oj�
FKҩW�NKӱ WURQJ�TXi�WUuQK�NKӱ 6H�� WKjQK�6H���'XQJ�GӏFK�SKkQ�WiQ�KҥW�QDQR�6H�ÿѭӧF�WәQJ�
KӧS� EҵQJ� Nӻ WKXұW� ÿLӋQ� FDR� iS� WҥR� SODVPD� WURQJ� GXQJ� GӏFK� Fy� ÿӝ WLQK� NKLӃW� FDR�Pj�
NK{QJ�FҫQ�Vӱ GөQJ�WKrP�FiF�WiF�QKkQ�NKӱ� SKkQ�WiQ�WURQJ�P{L�WUѭӡQJ�QѭӟF�Vӱ GөQJ�ÿӇ
QJKLrQ�FӭX�ÿiQK�JLi�FiF�ÿһF�WUѭQJ�FӫD�YұW�OLӋX�

7URQJ�QJKLrQ�FӭX�Qj\��FK~QJ�W{L�WUuQK�Ej\�PӝW�Vӕ�NӃW�TXҧ�QJKLrQ�FӭX�WәQJ�KӧS�
KҥW�QDQR�VHOHQ�EҵQJ�Nӻ�WKXұW�ÿLӋQ�FDR�iS�WҥR�SODVPD�WURQJ�GXQJ�GӏFK�Yj�ÿiQK�JLi�NKҧ�
QăQJ�NKiQJ�NKXҭQ�FӫD�YұW�OLӋX�

���7+Ӵ&�1*+,ӊ0
�����+yD�FKҩW�� WKLӃW�Eӏ
+yD� FK̭W� 6HOHQ� GLR[LW� 6H2� ������� 0HUFN�� HWKDQRO� &�+�2+� ������� *HORQ��

7UXQJ�4XӕF��7KDQK�YRQIUDP���������;LORQJ��7UXQJ�4XӕF�
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7KL͇W�E͓� %ӝ�QJXӗQ�FDR�iS�ÿѭӧF�FXQJ�FҩS�EӣL�KmQJ�3(.85,6�� 1KұW�%ҧQ��Pi\�
KLӋQ�VyQJ�RVFLOORVFRSH�6LJOHQW�6'6����&)/�����0+]����&+�

%ҧQJ��� ĈһF�WtQK�Nӻ WKXұW�WKLӃW�Eӏ

7rQ�WKLӃW�Eӏ ĈһF�WtQK�Nӻ WKXұW

%ӝ QJXӗQ�FDR�iS��033����$��$���

� &{QJ�VXҩW�FXQJ�FҩS��� N:�

� ĈLӋQ�iS�ÿҫX�YjR���� 9�

� 6ӕ NrQK�ÿҫX�UD����NrQK�

� ĈLӋS�iS�ÿҫX�UD����·��� N9�

� 7ҫQ�Vӕ����� +] � �� N+]�

� Ĉӝ UӝQJ�[XQJ�FjL�ÿһW��� · ����V�

�����7әQJ�KӧS�YұW�OLӋX

'XQJ�GӏFK�+�6H2� ÿѭӧF�SKD�Wӯ 6H2� WURQJ�QѭӟF�FҩW���OҫQ�YӟL�QӗQJ�ÿӝ �� P0�[iF�
ÿӏQK�Oj�GXQJ�P{L�FKR�TXi�WUuQK SKҧQ�ӭQJ��/ҩ\���� PO�GXQJ�GӏFK�FKR�YjR�EuQK�SKҧQ�ӭQJ��
JLD�QKLӋW�GXQJ�GӏFK�SKҧQ�ӭQJ�ÿӃQ���R&��EҳW�ÿҫX�WLӃQ�KjQK�SKyQJ�ÿLӋQ�FDR�iS��6ӱ GөQJ�KӋ
ÿLӋQ�FӵF�NLP�ORҥL�YRQIUDP�YӟL�ÿѭӡQJ�NtQK�� PP��Yj�NKRҧQJ�FiFK�JLӳD�KDL�ÿLӋQ�FӵF�Oj�
�� PP��&iF�ÿLӋQ�FӵF�ÿѭӧF�EӑF�WURQJ�ӕQJ�QKӵD�WHIORQ�FKӏX�QKLӋW�ÿӝ FDR��ĈLӋQ�WKӃ iS�YjR�
KDL�ÿҫX�ÿLӋQ�FӵF�� N9��WҫQ�Vӕ �� N+]�Yj�ÿӝ UӝQJ�[XQJ�� �V��+Ӌ GXQJ�P{L�FKR�TXi�WUuQK�
SKҧQ�ӭQJ� Oj�HWKDQRO�QӗQJ�ÿӝ �����4Xi� WUuQK�SKҧQ�ӭQJ�ÿѭӧF� OjP�PiW�EҵQJ�QѭӟF� WXҫQ�
KRjQ�Yj�Vӱ GөQJ�WKLӃW�Eӏ KLӋQ�VyQJ�RVFLOORVFRSH�ÿӇ WKHR�G}L�ÿӝ әQ�ÿӏQK�FӫD�ÿLӋQ�iS��4X\�
WUuQK�WәQJ�KӧS�WKӇ KLӋQ�WURQJ�+uQK���

+uQK����7KLӃW�NӃ KӋ SKҧQ�ӭQJ�WәQJ�KӧS�VHOHQ�EҵQJ�Nӻ WKXұW�ÿLӋQ�FDR�iS�WҥR�SODVPD�



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ ϯϯ͕�ϭϮ Ͳ ϮϬϮϯ ϭϬϯ

�����;iF�ÿӏQK�ÿһF�WUѭQJ�FӫD�YұW�OLӋX

;iF�ÿӏQK�ÿһF�WUѭQJ�WtQK�FKҩW�FӫD�YұW�OLӋX�WәQJ�KӧS�ÿѭӧF�WKӵF�KLӋQ�EҵQJ�Pi\�
TXDQJ�SKә 89�YLV�8+������+,7$&+,��9LӋQ�+yD�KӑF�� 9ұW� OLӋX��7KjQK�SKҫQ�SKD�
FӫD�FiF�PүX�ÿѭӧF�SKkQ�WtFK�EҵQJ�SKѭѫQJ�SKiS�QKLӉX�[ҥ WLD�;��;5'��WUrQ�WKLӃW�Eӏ
0LQL�IOH[�����5LJDNX��1KұW�%ҧQ��WҥL�ĈҥL�KӑF�.KRD�KӑF Wӵ QKLrQ��ĈҥL�KӑF�4XӕF�JLD�
+j� 1ӝL�� QJXӗQ� WLD� &X.Į�� EѭӟF� VyQJ� Ȝ ������$

R�� JyF� TXpW� �ș�  �����R�� EѭӟF� ÿR�
����R�V�Yj�WUrQ�WKLӃW�Eӏ 5DPDQ�';5��7KHUPDO�6FLHQWLILF�WҥL�9LӋQ�+yD�KӑF�� 9ұW�OLӋX��
3KkQ�WtFK�KuQK�WKiL�KӑF�Yj�WKjQK�SKҫQ�KyD�KӑF�ÿѭӧF�[iF�ÿӏQK�WK{QJ�TXD�ҧQK�6(0�
NӃW� KӧS�(';�ÿѭӧF�ÿR� WUrQ� WKLӃW� Eӏ +,7$&+,�6������ WҥL�9LӋQ�.KRD�KӑF�YұW� OLӋX��
9LӋQ�+jQ�OkP�.KRD�KӑF�Yj�&{QJ�QJKӋ 9LӋW�1DP��;36�ÿѭӧF�SKkQ�WtFK�WҥL�ÿҥL�KӑF�
+DQ<DQJ��+jQ�4XӕF�

ĈiQK�JLi�NKҧ QăQJ�NKiQJ�NKXҭQ�ÿѭӧF� WKӵF�KLӋQ� WҥL�9LӋQ�&{QJ�QJKӋ VLQK�KӑF��
9LӋQ�+jQ�OkP�.KRD�KӑF�Yj�&{QJ�QJKӋ 9LӋW�1DP��3KѭѫQJ�SKiS�NKXӃFK�WiQ�JLӃQJ�WLrX�
FKXҭQ�ÿѭӧF�Vӱ GөQJ�ÿӇ QJKLrQ�FӭX�ÿһF�WtQK�NKiQJ�NKXҭQ�FӫD�GXQJ�GӏFK�SKkQ�WiQ�KҥW�
QDQR�VHOHQ�FKӕQJ�OҥL�(FKHULFKLD�FROL�Yj�6WDSK\ORFRFFXV�DXUHXV��&K~QJ�W{L�ÿm�FKӃ WҥR�
FiF�JLӃQJ���PP�WUrQ�FiF�ÿƭD�WKҥFK�0XOOHU�+LOWRQ��7KӇ WtFK�PүX�WKӱ QJKLӋP�OҫQ�OѭӧW�
Oj� ���� ���� ��� Yj� ���� �/� KҥW� QDQR� VHOHQ� YӟL� QӗQJ� ÿӝ ���� SSP� Yj� ÿӕL� FKӭQJ�
DPSLFLOOLQH�QӗQJ�ÿӝ ���J�P/��ĈѭӡQJ�NuQK�YzQJ�WUzQ�Y{�NKXҭQ�FӫD�FiF�PүX�ÿѭӧF�
[iF�ÿӏQK�VDX�NKL�ӫ ӣ ��R&�WURQJ����JLӡ��

���.ӂ7�48Ҧ 9¬�7+Ҧ2�/8Ұ1

�����.ӃW�TXҧ SKkQ�WtFK�ÿһF�WUѭQJ�YұW�OLӋX

�������.͇W�TX̫ 89�9LV

'XQJ�GӏFK�VDX�SKҧQ�ӭQJ�ÿѭӧF�WLӃQ�KjQK�TXpW�TXDQJ�SKә Wӯ GҧL��������� QP��
Vӵ KuQK�WKjQK�KҥW�QDQR�VHOHQ�WURQJ�GXQJ�GӏFK�ÿѭӧF�[iF�ÿӏQK�EҵQJ�FiF�ÿӍQK�KҩS�WKө
WURQJ�NKRҧQJ�Wӯ ������� QP��.ӃW�TXD�ÿR�89�9LV�FӫD�FiF�PүX�WUѭӟF�Yj�VDX�NKL�WәQJ�
KӧS�ÿѭӧF�FKӍ UD�WURQJ�+uQK����9ӟL�GXQJ�GӏFK�+�6H2��NK{QJ�WKӇ KLӋQ�ÿӍQK�KҩS�SKө
WURQJ�GҧL�EѭӟF�VyQJ�Y�QJ�89�
9LV��ÿӕL�YӟL�GXQJ�GӏFK�VDX�SKҧQ�
ӭQJ� Fy�ÿӍQK�KҩS� WKө ÿһF� WUѭQJ�
ӣ EѭӟF� VyQJ� ȜPD[ a� ��� QP��
ÿӍQK�KҩS�WKө Qj\�Qj\�ÿѭӧF�FKR�
GDR� ÿӝQJ� SODVPRQ� EӅ PһW� ӣ
WUҥQJ� WKiL� NtFK� WKtFK� FӫD� KҥW�
QDQR� VHOHQ��ĈLӅX�Qj\�FKӭQJ� Wӓ
Vӵ KuQK� WKjQK� KҥW� QDQR� VHOHQ�
WURQJ�GXQJ�GӏFK�EҵQJ�TXi�WUuQK�
SKyQJ�SODVPD�SK��KӧS�YӟL�FiF�
F{QJ�Eӕ WUѭӟF�ÿy�>������@�

���QP

+uQK��� 3Kә�KҩS�WKө�89�YLV�FӫD�GXQJ�GӏFK�
WUѭӟF�Yj�VDX�SKҧQ�ӭQJ



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ ϯϯ͕�ϭϮ Ͳ ϮϬϮϯϭϬϰ

�������.͇W�TX̫ 6(0�

+uQK�WKiL�EӅ PһW�Yj�FҩX�WU~F�KҥW�QDQR�VHOHQ�WәQJ�KӧS�EҵQJ�Nӻ WKXұW�ÿLӋQ�FDR�iS�
WҥR�SODVPD�WURQJ�GXQJ�GӏFK�ÿѭӧF�TXDQ�ViW�EҵQJ�ҧQK�6(0�ӣ ÿӝ SKyQJ�ÿҥL�NKiF�QKDX
�+uQK�����.ӃW�TXҧ FKR�WKҩ\�FiF�KҥW�VHOHQ�WәQJ�KӧS�EҵQJ�Nӻ WKXұW�ÿLӋQ�FDR�iS�WҥR�SODVPD�
WURQJ�GXQJ�GӏFK�Fy�GҥQJ�KuQK�FҫX��NtFK�WKѭӟF�KҥW�SKkQ�Eӕ WURQJ�GҧL�Wӯ ��·�� QP�

+uQK��� ҦQK�6(0�ӣ ÿӝ SKyQJ�ÿҥL��D����N���E����N��
�F�����N�Yj��G�����N�FӫD�KҥW�QDQR�VHOHQ�

�������.͇W�TX̫ (';

1JKLrQ� FӭX� WKjQK� SKҫQ� FӫD� KҥW� VHOHQ� WәQJ� KӧS� ÿѭӧF� EҵQJ� SKә WiQ� [ҥ QăQJ�
OѭӧQJ� WLD�;��+uQK����FKR� WKҩ\�FiF�PүX�KҥW�QDQR�VHOHQ� WәQJ�KӧS�ÿѭӧF�ӣ WUҥQJ� WKiL�
WLQK�NKLӃW�FDR��ÿk\�Oj�ѭX�ÿLӇP�FӫD�Nӻ WKXұW�ÿLӋQ�FDR�iS�WҥR�SODVPD�WURQJ�GXQJ�GӏFK���
6ӵ KLӋQ�GLӋQ�FӫD�FiF�KҥW�QDQR�VHOHQ�ÿm�ÿѭӧF�[iF�ÿӏQK�EҵQJ�FiF�ÿӍQK�ÿһF�WUѭQJ�YjR�
NKRҧQJ�����NH9�Yj������NH9�ÿѭӧF�TX\�FKR�6H/Į Yj�6H.ȕ�FӫD�VHOHQ�NLP�ORҥL��KuQK�
�D���6ӵ SKkQ Eӕ ÿӗQJ�ÿӅX�Yj�ÿӝ WLQK�NKLӃW�FӫD�PүX�KҥW�FǊQJ�ÿѭӧF�WKӇ KLӋQ�EӣL�(';�
PDSLQJ� WURQJ�+uQK��E���F�FǊQJ�QKѭ�WKjQK�SKҫQ�FiF�QJX\rQ� Wӕ WURQJ�%ҧQJ����0үX�
ÿѭӧF�FKXҭQ�Eӏ YӟL�WҩP�ÿӃ VLOLF��GR�ÿy�[XҩW�KLӋQ�ÿӍQK�ÿһF�WUѭQJ�ӣ ��� NH9 FӫD�VLOLF�
WUrQ�SKә ÿӗ�

;ĂͿ ;ďͿ

;�Ϳ ;ĚͿ

ϭђŵ ϭђŵ

ϱϬϬŶŵ ϯϬϬŶŵ
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+uQK��� 3Kә (';��D��Yj�PDSSLQJ��E����F��FӫD�KҥW�QDQR�VHOHQ

%ҧQJ����7KjQK�SKҫQ�KyD�KӑF�FӫD�PүX�VHOHQ

1JX\rQ�Wӕ ��NKӕL�OѭӧQJ ��QJX\rQ�Wӱ

6H�/ ��� ���

7RWDOV ��� ���

�������.͇W�TX̫ ÿR�5DPDQ��;5'�Yj�;36

.ӃW� TXҧ SKkQ� WtFK�SKә 5DPDQ�NKҷQJ�ÿӏQK� Vӵ KuQK� WKjQK�FӫD�KҥW� QDQR� VHOHQ�
ÿѭӧF� WәQJ�KӧS�EҵQJ�Nӻ WKXұW�ÿLӋQ�FDR�iS� WҥR�SODVPD�WURQJ�GXQJ�GӏFK��+uQK��D�Yj�
+uQK��E�Oj�SKә FӫD�6H2� WUѭӟF�SKҧQ�ӭQJ�Yj�SKә FӫD�KҥW�QDQR�VHOHQ��3Kә FӫD�6H2�

WUѭӟF�SKҧQ�ӭQJ�Fy�ÿӍQK�FӝQJ�KѭӣQJ�ӣ ����FP����VҧQ�SKҭP�VDX�SKҧQ�ӭQJ FKӍ UD�GX\�
QKҩW�PӝW�ÿӍQK�FӝQJ�KѭӣQJ�ӣ ����FP����ÿk\�Oj�ÿӍQK�FӝQJ�KѭӣQJ�FӫD�VHOHQ�WӗQ�WҥL�ӣ
WUҥQJ�WKiL�Į�6H�WѭѫQJ�ӭQJ�YӟL�VHOHQ�Fy�FҩX�WU~F�Y{�ÿӏQK�KuQK�>��@��.ӃW�TXҧ ÿR�;5'�
�+uQK��F��FKR�WKҩ\�FiF�FӵF�ÿҥL�QKLӉX��ș \ӃX�[XQJ�TXDQK����Yj�����R��PLQK�FKӭQJ�U}�
UjQJ�KѫQ�YӅ WUҥQJ�WKiL�Y{�ÿӏQK�KuQK�FӫD�KҥW�QDQR�VHOHQ�

+uQK��� 3Kә 5DPDQ��D��6H2����E��6H
� Yj�SKә ;5'��F��FӫD�KҥW�QDQR�VHOHQ
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.ӃW�TXҧ SKkQ�WtFK�TXDQJ�SKә WLD�;��;36��FKR�WKҩ\�U}�EҧQ�FKҩW�OLrQ�NӃW�Yj�KyD�
WUӏ QJX\rQ�Wӕ FӫD�VHOHQ��+uQK���Oj�SKә ;36�FӫD�VҧQ�SKҭP�KҥW�QDQR�VHOHQ�FKR�FiF�WtQ�
KLӋX�FӫD�&���2��Yj�6H�G��

+uQK��� 3Kә ;36�FӫD�VҧQ�SKҭP�VDX�SKҧQ�ӭQJ

ĈӍQK�6H�G�ÿѭӧF�WҥR�WKjQK�Wӯ KDL�WKjQK�SKҫQ��6H��G��� Yj�6H��G��� �+uQK����WѭѫQJ�
ӭQJ�ӣ ������Yj�������H9��ĈӍQK��G�6H� FӫD�6H�ÿLӇQ�KuQK�ÿѭӧF�WuP�WKҩ\�ӣ �������[iF�QKұQ�
UҵQJ�WUҥQJ�WKiL�KyD�WUӏ FӫD�6H�WURQJ�6H�13�ӣ WUҥQJ�WKiL�Fѫ�EҧQ�EӣL�Yu�6H�� ÿѭӧF�Fy�ÿӍQK�
SHDN�ӣ NKRҧQJ������H9��6H�� ӣ NKRҧQJ����H9��6H�� ӣ NKRҧQJ������H9�Yj�6H�� ӣ QăQJ�
OѭӧQJ�OLrQ�NӃW�����H9��KRjQ�WRjQ�NK{QJ�[XҩW�KLӋQ�WURQJ�SKә��1Kѭ�Yұ\��FKӍ WӗQ�WҥL�GX\�
QKҩW�WUҥQJ�WKiL�KyD�WUӏ ��FӫD�6H�WURQJ�VҧQ�SKҭP��&zQ�WtQ�KLӋX�FӫD�&���2��ÿѭӧF�[iF�ÿӏQK�
Oj�FӫD�GXQJ�P{L�FӗQ�&�+�2+�WҥR OLrQ�NӃW�EӅPһW�YӟL�KҥW�6H

� KuQK�WKjQK�OӟS�SKӫ EDR�EӑF�
KҥW�WURQJ�TXi�WUuQK�WәQJ�KӧS�

+uQK��� 3Kә SKkQ�JLҧL�FDR�;36�FӫD�VHOHQ��6H�G�

�����&ѫ�FKӃ KuQK�WKjQK�KҥW�QDQR�VHOHQ�WURQJ�GXQJ�GӏFK

'ѭӟL� WiF�GөQJ�FӫD�SODVPD�WURQJ�GXQJ�GӏFK��FiF�JӕF� Wӵ GR�QKѭ�+Â��2+Â��2Â����
VLQK�UD�SKkQ�WiQ�YjR�GXQJ�GӏFK�[ҧ\�UD�TXi�WUuQK�NKӱ 6H�� WKjQK�6H� WKHR�SKҧQ�ӭQJ�
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+�2���H�ĺ�+Â��2+Â ���

6H2�
�� ���+Âĺ�6H� ���+�2� ���

Ӣ ÿk\�JӕF�Wӵ GR�+Â ÿyQJ�YDL�WUz�Oj�FKҩW�NKӱ FKtQK�WURQJ�YLӋF�NKӱ 6H�� YӅ 6H���GR�
ÿy�ÿӇ WăQJ�WӕF�ÿӝ SKҧQ�ӭQJ�NKӱ��WKrP�HWKDQRO�YjR�GXQJ�GӏFK�QKҵP�WăQJ�QӗQJ�ÿӝ FiF�
JӕF�Wӵ GR�Fy�NKҧ QăQJ�NKӱ 6H�� YӅ 6H� >��@�

&+�&+�2+���2
Âĺ�Â&+�&+��2+���+2� ���

&+�&+�2+���2+
Âĺ�Â&+�&+��2+���+�2 ���

Â&+�&+��2+���6H2�
��ĺ�6H� ��&+�&+2���+�2 ���

6ӵ KuQK�WKjQK�SODVPD�WURQJ�GXQJ�GӏFK�ӣ KDL�ÿLӋQ�FӵF�Yj�TXi�WUuQK�NKӱ 6H�� YӅ
6H� ÿѭӧF� WKӇ KLӋQ� WURQJ�+uQK����+uQK��D� Oj� GXQJ�GӏFK�+�6H2� EDQ�ÿҫX� WUѭӟF� NKL�
SKҧQ�ӭQJ��Vӵ [XҩW�KLӋQ�SODVPD�ÿLӋQ�KyD�ӣ KDL�ÿҫX�ÿLӋQ�FӵF��+uQK��E��GүQ�WӟL�Vӵ WKD\�
ÿәL�PjX� FӫD� GXQJ�GӏFK�� GXQJ�GӏFK� FKX\ӇQ�GҫQ� VDQJ�PjX�ÿӓ FKӭQJ� Wӓ Fy� Vӵ KuQK�
WKjQK�FӫD�FiF�KҥW�VHOHQ�WURQJ�GXQJ�GӏFK��+uQK��F��

+uQK��� 6ӵ KuQK�WKjQK�SODVPD�ÿLӋQ�KyD�Yj�NKӱ 6H�� YӅ 6H� �D��GXQJ�GӏFK�EDQ�ÿҫX��
�E��Vӵ KuQK�WKjQK�SODVPD�ÿLӋQ�KyD�ӣ ��ÿҫX�ÿLӋQ�FӵF���F��VҧQ�SKҭP�VDX�SKҧQ�ӭQJ

�����ĈiQK�JLi�NKҧ QăQJ�NKiQJ�NKXҭQ�FӫD�YұW�OLӋX

.ӃW�TXҧ [iF�ÿӏQK�NKҧ QăQJ�NKiQJ�NKXҭQ�FӫD�GXQJ�GӏFK�SKkQ�WiQ�KҥW�QDQR�VHOHQ�
ÿѭӧF� WәQJ�KӧS�EҵQJ�Nӻ WKXұW� ÿLӋQ�FDR�iS� WҥR�SODVPD� WURQJ�GXQJ�GӏFK�ÿӕL� YӟL� FiF�
FKӫQJ�YL�VLQK�YұW�ÿѭӧF�WLӃQ�KjQK�ӣ QӗQJ�ÿӝ ÿҫX�YjR�VHOHQ�Oj����SSP�

.ӃW�TXҧ�[iF�ÿӏQK�NKҧ�QăQJ�NKiQJ�NKXҭQ�FӫD�GXQJ�GӏFK�SKkQ�WiQ�KҥW�QDQR�VHOHQ�
ÿӕL�YӟL����FKӫQJ�YL�NKXҭQ�6WDSK\OORFRFFXV�DXUHXV��(�&ROL ÿѭӧF�WKӇ�KLӋQ�WURQJ�%ҧQJ�
��Yj�+uQK���

%ҧQJ����.Kҧ�QăQJ�NKiQJ�NKXҭQ�FӫD�YұW�OLӋX�WәQJ�KӧS

1ӗQJ�ÿӝ FӫD�PүX�WKӱ (��FROL�PP� 6��DXUHXV�PP� $PSLFLOOLQH�����J�P/�

���O �� ��
Ĉ&�(��FROL����PP�

���O �� ��

���O �� ��

Ĉ&�6��DXUHXV���PP�����O �� ��

�����O �� ��

SODVPD
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(�FROL�' �� 6��DXUHXV�' ���

(�FROL�'���J �� 6��DXUHXV�'���J ��

+uQK��� .ӃW�ÿR�NKiQJ�NKXҭQ�FӫD�PүX�YұW�OLӋX�WәQJ�KӧS

.ӃW�TXҧ FKR�WKҩ\�GXQJ�GӏFK�SKkQ�WiQ�KҥW�QDQR�VHOHQ�Fy�NKҧ QăQJ�NKiQJ�NKXҭQ�
ÿӕL�YӟL�FKӫQJ�6WDSK\OORFRFFXV�DXUHXV� (��FROL�ӣ OLӅX���� �/ YӟL�ÿѭӡQJ�NtQK YzQJ�
WUzQ� Y{� NKXҭQ� OҫQ� OѭӧW� ���� ���PP� WKu� FKR� NӃW� TXҧ WѭѫQJ� ÿѭѫQJ� OLӅX� NKiQJ� VLQK
DPSLFLOOLQH�ÿӕL�FKӭQJ�Oj ����J�FKR�NӃW�TXҧ WѭѫQJ�ӭQJ�Oj����Yj��� PP��Ĉk\�Oj�Fѫ�Vӣ
FKR�FiF�QJKLrQ�FӭX�WLӃS�WKHR�YӅ ÿӝF�WtQK�FҩS�Yj�KRҥW�WtQK�VLQK�KӑF�FӫD�YұW�OLӋX�QDQR�
VHOHQ�WәQJ�KӧS�EҵQJ�Nӻ WKXұW�ÿLӋQ�FDR�iS�WҥR�SODVPD�WURQJ�GXQJ�GӏFK�

���.ӂ7�/8Ұ1

7URQJ�EjL�EiR�Qj\��FK~QJ�W{L�ÿm�WKLӃW�NӃ ÿѭӧF�KӋ SKҧQ�ӭQJ��[k\�GӵQJ�TX\�WUuQK�
Yj�WәQJ�KӧS�WKjQK�F{QJ�KҥW�QDQR�VHOHQ�EҵQJ�Nӻ WKXұW�ÿLӋQ�FDR�iS�WҥR�SODVPD�WURQJ�
GXQJ�GӏFK�Pj�NK{QJ�FҫQ�Vӱ GөQJ�WKrP�FiF�FKҩW�NKӱ KyD�KӑF�YӟL�FiF�WK{QJ�Vӕ ÿLӋQ�
iS�� N9��ÿӝ UӝQJ�[XQJ�� �V��WҫQ�Vӕ �� N+]��ÿLӋQ�FӵF�YRQIUDP�Fy�ÿѭӡQJ�NtQK�� PP��
NKRҧQJ�FiFK�JLӳD���ÿLӋQ�FӵF��� PP��&iF�KҥW�QDQR�VHOHQ�ÿѭӧF�WәQJ�KӧS�ӣ GҥQJ�KuQK�
FҫX�Fy�NtFK�WKѭӟF�QҵP�WURQJ�GҧL�Wӯ ����� QP��ӣ GҥQJ�Y{�ÿӏQK�KuQK�PjX�ÿӓ �D�6H���ÿӝ
WLQK�NKLӃW�FDR��9ұW�OLӋX�WәQJ�KӧS�ÿѭӧF�Fy�NKҧ QăQJ�ӭF�FKӃ FiF�FKӫQJ�6WDSK\OORFRFFXV
DXUHXV� (��FROL��ÿѭӡQJ�NtQK YzQJ�WUzQ�Y{�NKXҭQ�OҫQ�OѭӧW��������PP��WKӇ WtFK�WUD�PүX�
��� �/�� QӗQJ� ÿӝ VHOHQ� ��� SSP�� WѭѫQJ� ÿѭѫQJ� YӟL� OLӅX� NKiQJ� VLQK� ÿӕL� FKӭQJ�
DPSLFLOOLQH�ӣ OLӅX�G�QJ�����J�

/ͥL�F̫P�˯Q��1JKLrQ�FͱX�ÿ˱ͫF�V K͟ WUͫ Y͉ NLQK�SKt�EͧL�%͡ .KRD K͕F�Yj�&{QJ�
QJK͏ FKR QKL͏P�Yͭ F̭S�4X͙F�JLD�WKHR�1JK͓ ÿ͓QK�WK˱��Pm�V͙ 1ç7����H�$6,$�����7̵S�
WK͋ WiF�JL̫ [LQ�FKkQ�WKjQK�F̫P�˯Q�

�����O�����O
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7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 3DZDQ�.��.KDQQD� HW� DO���6HOHQLXP QDQRSDUWLFOHV��D� UHYLHZ�RQ�V\QWKHVLV�DQG�
ELRPHGLFDO� DSSOLFDWLRQV�� 0DWHULDOV� $GYDQFHV�� ����� ������������
'2,���������'�0$�����+

�� ,QVWLWXWH� RI�0HGLFLQH��)RRG� DQG�1XWULWLRQ�%RDUG��'LHWDU\�5HIHUHQFH� ,QWDNHV��
9LWDPLQ�&��9LWDPLQ�(��6HOHQLXP��DQG�&DURWHQRLGV��1DWLRQDO�$FDGHP\�3UHVV��
:DVKLQJWRQ��'&������� '2,���������������

�� 9� 1�� *ODG\VKHY�� 6HOHQLXP�� ,WV� PROHFXODU� ELRORJ\� DQG� UROH� LQ� KXPDQ� KHDOWK�
��UG����6SULQJHU��1HZ�<RUN��������S��������� '2,��������������������������

�� 6��.XPDU��0� 6��7RPDU��$��$FKDU\D��&DUER[\OLF�JURXS�LQGXFHG�V\QWKHVLV�DQG�
FKDU� DFWHUL]DWLRQ� RI� VHOHQLXP� QDQRSDUWLFOHV� DQG� LWV� DQWL�WXPRU� SRWHQWLDO� RQ�
'DOWRQ
V�O\PSKRPD�FHOOV��&ROORLGV�6XUI� %��%LRLQWHUIDFHV��������������������
'2,���������M�FROVXUIE������������

�� :DQJ�+���=KDQJ�-���<X�+���(OHPHQWDO�VHOHQLXP�DW�QDQR�VL]H�SRVVHVVHV� ORZHU�
WR[LFLW\� ZLWKRXW� FRPSURPLVLQJ� WKH� IXQGDPHQWDO� HIIHFW� RQ� VHOH� QRHQ]\PHV��
FRPSDULVRQ� ZLWK� VHOHQRPHWKLRQLQH� LQ� PLFH� )UHH� 5DGLF� %LRO�� 0HG��� ������
������������������'2,����������M�IUHHUDGELRPHG������������

�� =KDQJ� -���:DQJ�;���;X�7���(OHPHQWDO� VHOHQLXP�DW� QDQR� VL]H� �1DQR�6H�� DV� D�
SRWHQWLDO�FKHPRSUHYHQWLYH�DJHQW�ZLWK�UHGXFHG�ULVN�RI�VHOHQLXP�WR[LFLW\��FRPSDULVRQ
ZLWK�6H�PHWK\OVHOHQRF\VWHLQH�LQ�PLFH� 7R[LFRO�6FL���������������������� '2,��
��������WR[VFL�NIP���

�� 7RUUHV� 6�� .��� &DPSRV� 9�� /��� /HyQ� &�� *��� HW� DO��� %LRV\QWKHVLV� RI� VHOHQLXP�
QDQRSDUWLFOHV� E\� 3DQWRHD� DJJORPHUDQV� DQG� WKHLU� DQWLR[LGDQW� DFWLYLW\� -�
1DQRSDUW�5HV����������������������'2,� ��������V����������������

�� )�� 6LHEHU� HW� DO��� (OHPHQWDO� VHOHQLXP� JHQHUDWHG� E\� WKH� SKRWREOHDFKLQJ� RI�
VHOHQR�PHURF\DQLQH� SKRWRVHQVLWL]HUV� IRUPV� FRQMXJDWHV� ZLWK� VHUXP� PDFUR�
PROHFXOHV�WKDW�DUH�WR[LF�WR�WXPRU�FHOOV��3KRVSKRUXV�6XOIXU�6LOLFRQ�5HODW�(OHP���
������������������ '2,���������������������������

�� )�� ,VODP��HW�DO���6HOHQLXP�LQGXFHG�DOWHUDWLRQ�RI� OLSLGV�� OLSLG�SHUR[LGDWLRQ��DQG�
WKLRO�JURXS�LQ�FLUFDGLDQ�UK\WKP�FHQWHUV�RI�UDW��%LRO��7UDFH�(OHP��5HV���������
����������� '2,����������%7(5�����������

��� %��7��0D\HUV��.��/LX��'��6XQGHUODQG�DQG�<��;LD��6RQRFKHPLFDO�6\QWKHVLV�RI�
7ULJRQDO� 6HOHQLXP� 1DQRZLUHV�� &KHP�� 0DWHU��� ������ ������������� '2,�
��������FP������E

��� %��<X�� 3��<RX��0�� 6RQJ�� <�� =KRX�� )��<X� DQG�:�� =KHQJ��$� IDFLOH� DQG� IDVW�
V\QWKHWLF�DSSURDFK� WR�FUHDWH�VHOHQLXP�QDQRSDUWLFOHV�ZLWK�GLYHUVH�VKDSHV�DQG�
WKHLU� DQWLR[LGDWLRQ� DELOLW\�� 1HZ� -�� &KHP��� ������ ������������� '2,�
��������&�1-�����%



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ ϯϯ͕�ϭϮ Ͳ ϮϬϮϯϭϭϬ

��� 1JX\ӉQ�ĈӭF�+�QJ��1JX\ӉQ�0LQK�7KXǤ��1JX\ӉQ�7KDQK�+ҧL��3KDQ�7Kӏ 7UDQJ��
1JX\ӉQ�1Kӏ 7Uӵ��+L͏X�ͱQJ�ÿL͏Q�O\�SODVPD�WURQJ�TXi�WUuQK�ÿL͉X�FK͇ GXQJ�G͓FK�
QDQR�E̩F�E̹QJ�GzQJ�P͡W�FKL͉X�FDR�iS��7ҥS�FKt�+yD KӑF����������������������
'2,���������������

��� 7��9DVLOHLDGLV��9��'UDFRSRXORV��0��.ROOLD��/��6\JHOORX�DQG�6��1��<DQQRSRXORV��
6\QWKHVLV�RI W�7H�DQG D�6H�QDQRVSKHUHV� XVLQJ� FRQWLQXRXV�ZDYH� YLVLEOH� OLJKW�� -��
1DQRSDUW��5HV���������������� '2,����������V����������������

��� %LWWHQFRXUW� -�� $��� )XQGDPHQWDOV� RI� SODVPD� SK\VLFV�� 6SULQJHU�� ������ ,6%1��
������������������ '2,� ��������&��������������

��� &KDH� -�� 2��� 1RQ�WKHUPDO� SODVPD� IRU� GLHVHO� H[KDXVW� WUHDWPHQW�� -RXUQDO� RI�
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6DLWR�� $FFHOHUDWHG� QDQRSDUWLFOHV� V\QWKHVLV� LQ� DOFRKRO�ZDWHU�PL[WXUH�EDVHG�
VROXWLRQ�SODVPD��3K\V��&KHP������������������ '2,� ��������&�&3�����$

��� 0DKVD�9DKGDWL� 7DKHUHK�7RKLGL�0RJKDGDP��6\QWKHVLV�DQG�FKDUDFWHUL]DWLRQ�RI�
VHOHQLXP� QDQRSDUWLFOHV�O\VR]\PH� QDQRK\EULG� V\VWHP� ZLWK� V\QHUJLVWLF�
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6HOHQLXP�LV�DQ�HVVHQWLDO�PLFURQXWULHQW�IRU�KXPDQ��DQLPDO��DQG�PLFURRUJDQLVP�
KHDOWK�� 7KH� ELRFRPSDWLELOLW\�� ELRDYDLODELOLW\�� DQG� ORZ� WR[LFLW\� RI� VHOHQLXP�
QDQRSDUWLFOHV� �6H13V�� KDYH� UHFHQWO\� VSDUNHG� WKH� LQWHUHVW� RI VFKRODUV��
(OHFWURFKHPLFDO�SODVPD�LV�D�QRYHO�HOHFWULFDO�GLVFKDUJH�LQ�D�OLTXLG�HQYLURQPHQW��VXFK�
DV DQ� DTXHRXV� VROXWLRQ� RU� DQ� RUJDQLF� FRPSRXQG�� ,Q� WKLV� VWXG\�� HOHFWURFKHPLFDO�
SODVPD�ZDV�XWLOL]HG�WR�V\QWKHVL]H�6H13V ZLWK�D�VL]H�UDQJH�RI����WR����QP�LQ�ZDWHU�
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HWKDQRO� PL[WXUHV�� 899LVLEOH� 6SHFWURSKRWRPHWU\ �89�9LV��� ;�5D\� 'LIIUDFWLRQ�
�;5'��� 5DPDQ� VSHFWURVFRS\�� 6FDQQLQJ� (OHFWURQ� 0LFURVFRSH� �6(0��� (QHUJ\�
GLVSHUVLYH� VSHFWURVFRS\� DQG� PDSSLQJ� �(';��� DQG� ;�UD\� SKRWRHOHFWURQ�
VSHFWURVFRS\ �;36� ZHUH�XVHG�WR�FKDUDFWHUL]H�WKH�V\QWKHVL]HG�6H13V��7KH�REWDLQHG�
6H13V� VKRZHG� JRRG� DQWLPLFURELDO� SURSHUWLHV� ZKHQ� WHVWLQJ� ZLWK� EDFWHULD�
6WDSK\ORFRFFXV� DXUHXV� (VFKHULFKLD� FROL�� 7KH� 6H13V VKRZHG� HIIHFWLYH� ELRDFWLYLW\�
ZLWK�LQKLELWLRQ�]RQHV�RI�����DQG����PP�DJDLQVW�(��FROL��DQG�6��DXUHXV��UHVSHFWLYHO\��DW�D�
6H13V GRVH�RI������/��FRQFHQWUDWLRQ�RI�����SSP��

.H\ZRUGV��6HOHQLXP�QDQRSDUWLFOHV� HOHFWURFKHPLFDO�SODVPD� DQWL�EDFWHULDO��K̩W
QDQR�VHOHQ� NͿ WKX̵W�ÿL͏Q�FDR�iS�W̩R�SODVPD� NKiQJ�NKX̱Q�

1K̵Q�EjL�QJj\��� WKiQJ�� QăP�����

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

+RjQ�WKL͏Q�QJj\��� WKiQJ�� QăP�����
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