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9ӟL�Vӵ�SKiW�WULӇQ�QKDQK�FKyQJ�FӫD�FiF�ORҥL�[H�ÿLӋQ��WKLӃW�Eӏ�ÿLӋQ�Wӱ�GL�ÿӝQJ�Yj�
Vӵ�ELӃQ�ÿәL�NKt�KұX�QJj\�FjQJ�QJKLrP�WUӑQJ��ÿzL�KӓL�SKiW�WULӇQ�FiF�KӋ�WKӕQJ�Fy�NKҧ�
QăQJ�FKX\ӇQ�KyD�Yj�OѭX�WUӳ�QăQJ�OѭӧQJ�QKDQK�FKyQJ��KLӋX�TXҧ��JLi�WKjQK�KӧS�Oê�Yj�
WKkQ� WKLӋQ� YӟL�P{L� WUѭӡQJ�� 7URQJ� ÿy�� VLrX� Wө� ÿLӋQ� ÿѭӧF� [HP� Oj� WKLӃW� Eӏ� WUӳ� QăQJ�
OѭӧQJ�Fy�WLӅP�QăQJ�UҩW�OӟQ�KLӋQ�QD\��6R�YӟL�SLQ�WKu�VLrX�Wө�ÿLӋQ�Fy�PұW�ÿӝ�F{QJ�VXҩW�
FDR�KѫQ��WX\�QKLrQ�PұW�ÿӝ�QăQJ�OѭӧQJ�OҥL�WKҩS�VR�YӟL�SLQ��1JRjL�UD��VLrX�Wө�ÿLӋQ�Fy�
NKҧ�QăQJ�VҥF�QKDQK�KѫQ�UҩW�QKLӅX�VR�YӟL�SLQ��WKӡL JLDQ�Vӱ�GөQJ�KjQJ�FKөF�QăP��QҥS�
ÿL�QҥS�OҥL�ÿѭӧF�KѫQ���� ����OҫQ��ҳF�TX\��SLQ�QҥS�ORҥL�WӕW�QҥS�[ҧ�ÿѭӧF�YjL�QJKuQ�OҫQ��
WKӡL�JLDQ�Vӱ�GөQJ�Fӥ�PӝW�YjL�QăP���

&DFERQ�KRҥW� WtQK� Oj�YұW� OLӋX�ÿLӋQ�FӵF�ÿѭӧF�Vӱ�GөQJ�SKә�ELӃQ�QKҩW� WURQJ�FiF�
VLrX�Wө�ÿLӋQ�Yu�Qy�Fy�ÿӝ�GүQ�ÿLӋQ�WӕW��GLӋQ�WtFK�EӅ�PһW�ULrQJ�FDR��NtFK�WKѭӟF�Oӛ�[ӕS�Fy�
WKӇ� ÿLӅX� FKӍQK� ÿѭӧF� Yj� Fy� WKӇ� ÿѭӧF� VҧQ� [XҩW� YӟL� Vӕ� OѭӧQJ� OӟQ� YӟL� FKL� SKt� WKҩS��
&DFERQ�KRҥW�WtQK�ÿѭӧF�WҥR�UD�WK{QJ�TXD�[ӱ�Oê�QKLӋW�ӣ�QKLӋW�ÿӝ�FDR�FiF�YұW�OLӋX�WәQJ�
KӧS�QKѭ�SRO\PH��YұW�OLӋX�Wӵ�QKLrQ�KRһF�FiF�VLQK�NKӕL�WURQJ�P{L�WUѭӡQJ�NKt�WUѫ��7X\�
QKLrQ��ÿLӋQ�FӵF�Vӱ�GөQJ�YұW�OLӋX�FDFERQ�KRҥW�WtQK�WKѭӡQJ�Fy�ÿLӋQ�GXQJ�WKҩS��GүQ�ÿӃQ�
VLrX� Wө� Fy� KLӋX� QăQJ� NK{QJ� FDR� >��� �@�� ĈӇ� NKҳF� SKөF� QKѭӧF� ÿLӇP� Qj\�� QJѭӡL� WD�
WKѭӡQJ�SKD� WҥS�FDFERQ�KRҥW� WtQK�YӟL�QLWѫ� �1��� OѭX�KXǤQK� �6��KRһF�SKRVSKR� �3��ÿӇ�
WăQJ�ÿӝ�GүQ�ÿLӋQ�KRһF�Yj�Wә�KӧS�YӟL�FiF�R[LW�K\GUR[LW�VXQIXD�NLP�ORҥL�FKX\ӇQ�WLӃS�ÿӇ�
WăQJ�ÿLӋQ�GXQJ�>����@�

0ӝW�SKѭѫQJ�SKiS�KӳX�tFK�Yj�KLӋX�TXҧ�ÿѭӧF�TXDQ� WkP�QKLӅX�JҫQ�ÿk\�ÿӇ�VҧQ�
[XҩW�YұW�OLӋX�FDFERQ�KRҥW�WtQK�Oj�Vӱ�GөQJ FiF�WLӅQ�FKҩW�FDFERQ�Wӯ�FiF�SKӃ�WKҧL�F{QJ�
QJKLӋS��SKӃ�WKҧL�WKӫ\�VҧQ�>���@��1KӳQJ�YұW�OLӋX�Qj\�NK{QJ�FKӍ�ÿD�GҥQJ�YӅ�QJXӗQ�JӕF�
Pj�FzQ�JL~S�JLҧP�FKҩW�WKҧL�Yj�JL~S�FҧL�WKLӋQ�P{L�WUѭӡQJ��&DFERQ�KRҥW�WtQK�ÿѭӧF�VҧQ�
[XҩW�Wӯ�FiF�QJXӗQ�Qj\�Fy�WKӇ�ÿѭӧF�Vӱ�GөQJ�WURQJ QKLӅX�ӭQJ�GөQJ��EDR�JӗP�OѭX�WUӳ�
QăQJ�OѭӧQJ��ÿһF�ELӋW�Oj�WURQJ�FiF�VLrX�Wө�ÿLӋQ

*ҫQ�ÿk\��YұW� OLӋX�FDFERQ�KRҥW� WtQK�Fy�QJXӗQ�JӕF�FKLWRVDQ�ÿDQJ�ÿѭӧF�QJKLrQ�
FӭX�Yj�ӭQJ�GөQJ�OjP�YұW�OLӋX�ÿLӋQ�FӵF�FKR�VLrX�Wө�ÿLӋQ�>�@��&KLWRVDQ�Oj�PӝW�SRO\PH�
VLQK�KӑF��ÿѭӧF�VҧQ�[XҩW�WKѭѫQJ�PҥL�FKӫ�\ӃX�Wӯ�Yӓ�W{P��7URQJ�TXi�WUuQK�FDFERQ�KyD��
FiF�SKkQ�Wӱ�FKLWRVDQ�OLrQ�NӃW�YӟL�QKDX�WҥR�WKjQK�SRO\PH�Fy�GLӋQ�WtFK�OӟQ�Yj�FҩX�WU~F�
JҫQ�WѭѫQJ�Wӵ�JUDSKHQ�>�@��1JRjL�UD��WURQJ�FҩX�WU~F�SKkQ�Wӱ�FӫD�FKLWRVDQ�Fy�FKӭD�PӝW�
Vӕ�OѭӧQJ�OӟQ�FiF�QKyP�DPLQR���1+����VDX�NKL�WҥR�WKjQK�DHURJHO�Yj�ÿѭӧF�FDFERQ�KyD��
VҧQ�SKҭP�WKX�ÿѭӧF�Oj�DHURJHO�FDFERQ�Wӵ�SKD�WҥS�1�Fy�ÿӝ�GүQ�ÿLӋQ�FDR�Yj�FiF�WtQK�
FKҩW�ÿLӋQ�KyD�WӕW�>��@��&iF�QJKLrQ�FӭX�WUѭӟF�ÿk\�WKѭӡQJ�WұS�WUXQJ�NKҧR�ViW�QKLӋW�ÿӝ�
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FDFERQ�KyD�Yj�KRҥW�KyD��1KLӋW�ÿӝ�ÿѭӧF�WKӕQJ�QKҩW�ÿѭD�UD�Oj�ӣ����R&�FKR�VҧQ�SKҭP�
FDFERQ�Fy�ÿӝ�[ӕS�Yj�WtQK�FKҩW�ÿLӋQ�KyD�WӕW�KѫQ�Fҧ�>���������@��&KLWRVDQ�NӃW�KӧS�YӟL�
FKҩW�OLrQ�NӃW�PҥFK�DOGHK\GH�WURQJ�ÿLӅX�NLӋQ�WKtFK�KӧS�ÿӇ�KuQK�WKjQK�JHO��ÿk\�Oj�EѭӟF�
WUXQJ�JLDQ�WURQJ�TXi�WUuQK�FKӃ�WҥR�FDFERQ�Wӯ�FKLWRVDQ��7X\�QKLrQ��YLӋF�NKҧR�ViW�ҧQK�
KѭӣQJ�FӫD�FKҩW�OLrQ�NӃW�PҥFK�ÿӃQ�TXi�WUuQK�WҥR�JHO�FKLWRVDQ�Yj�WtQK�FKҩW�FӫD�YұW�OLӋX�
FDFERQ�Fy�QJXӗQ�JӕF�Wӯ FKLWRVDQ FKѭD�ÿѭӧF�QJKLrQ�FӭX�QKLӅX��

7UrQ�Fѫ�Vӣ�WәQJ�TXDQ�QKѭ�Yұ\��WURQJ�EjL�QJKLrQ�FӭX�Qj\��FK~QJ�W{L�WLӃQ�KjQK�
QJKLrQ�FӭX�ҧQK�KѭӣQJ�FӫD�FKҩW�OLrQ�NӃW�PҥFK�JOXWDUDOGHK\GH�ÿӃQ�WtQK�FKҩW�YұW�OLӋX�
ÿLӋQ�FӵF�FKR�VLrX�Wө�ÿLӋQ�Fy�QJXӗQ�JӕF�Wӯ�FKLWRVDQ�

���7+Ӵ&�1*+,ӊ0�

�����1JX\rQ�YұW�OLӋX

� &KLWRVDQ��&6��ÿӝ GHDFHW\O��������ÿӝ QKӟW� WURQJ�NKRҧQJ�����·�����P3DÂV��
9LӋW�1DP��

� $[LW�DFHWLF��&+�&22+�������7UXQJ�4XӕF��

� 1DWUL�K\GUR[LW��1D2+�������7UXQJ�4XӕF��

� .DOL�K\GUR[LW��.2+�������7UXQJ�4XӕF��

� *OXWDUDOGHK\GH��*$�������6LJPD�$OGULFK��

� 7ҩP�QLNHQ�EӑW�������6LJPD�$OGULFK��

� %ӝW�FDFERQ�ÿHQ�������7UXQJ�4XӕF��

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX

7͝QJ KͫS�Y̵W�OL͏X�DHURJHO�FDFERQ�FKLWRVDQ��$&&6�

%ә�VXQJ�FKҩW�OLrQ�NӃW�PҥFK�*$�����./��YjR�����PO�GXQJ�GӏFK�FKLWRVDQ�������
./��Yj�NKXҩ\�ÿӃQ�NKL�WҥR�WKjQK�K\GURJHO��/ѭӧQJ�*$�Eә�VXQJ�OҫQ�OѭӧW�Oj�����������
����PO��+\GURJHO�ÿѭӧF� UӱD�QKLӅX� OҫQ�EҵQJ�QѭӟF�NKӱ�LRQ��VDX�ÿy�ÿ{QJ� OҥQK�PүX�ӣ�
QKLӋW�ÿӝ�� ���&�WURQJ����JLӡ�Yj�Vҩ\�ÿ{QJ�NK{�EҵQJ�WKLӃW�Eӏ�)'8�������1KұW�%ҧQ��

7KӵF�KLӋQ�TXi�WUuQK�FDFERQ�KyD�VҧQ�SKҭP�WKX�ÿѭӧF�ӣ�EѭӟF�WUrQ��$&6��WURQJ�
P{L�WUѭӡQJ�NKt�1� ӣ����

R&�WURQJ���JLӡ��WӕF�ÿӝ�JLD�QKLӋW���R&�SK~W��NӃW�WK~F�TXi�WUuQK�
Qj\�WKX�ÿѭӧF�FDFERQ�FKLWRVDQ��&&6��

7LӃS�WKHR�Oj�TXi�WUuQK�KRҥW�KyD�&&6��7UӝQ�&&6�WKX�ÿѭӧF�YӟL�.2+�WKHR�Wӹ�OӋ�
NKӕL�OѭӧQJ�Oj������VDX�ÿy�Vҩ\�NK{�ӣ����R&�ÿӇ�ORҥL�Eӓ�QѭӟF��+ӛQ�KӧS�WUrQ�ÿѭӧF�QXQJ�
WURQJ�P{L�WUѭӡQJ�NKt�1� ӣ�QKLӋW�ÿӝ����

R&�WURQJ���JLӡ��WӕF�ÿӝ���R&�SK~W��&iF�PүX�VDX�
NKL�ÿѭӧF�KRҥW�KyD�EӣL�.2+�ÿѭӧF�UӱD�Nӻ�EҵQJ�GXQJ�GӏFK�+&O��0�Yj�QѭӟF�NKӱ�LRQ��
&XӕL� F�QJ�� DHURJHO� FDFERQ�KRҥW� KyD� �$&&6�� WKX� ÿѭӧF�EҵQJ� FiFK� OjP�NK{�PүX�ӣ�
���&�WURQJ����JLӡ��$HURJHO�FDFERQ�KRҥW�KyD�Fy�QJXӗQ�JӕF�Wӯ�FKLWRVDQ�ÿѭӧF�ÿһW�WrQ�
OҫQ� OѭӧW� Oj�$&&6����$&&6���Yj�$&&6��� WKHR�KjP� OѭӧQJ� FKҩW� OLrQ� NӃW�PҥFK� OҫQ�
OѭӧW�Oj�����PO������PO������PO�
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3KkQ�WtFK�WtQK�FK̭W�Y̵W�OL͏X

ĈһF�WUѭQJ�KuQK�WKiL FӫD�YұW�OLӋX ÿѭӧF�NLӇP�WUD�EҵQJ�NtQK�KLӇQ�YL�ÿLӋQ�Wӱ�TXpW�
�6(0��+LWDFKL��6��������[iF�ÿӏQK�KjP�OѭӧQJ�1�EҵQJ�SKѭѫQJ�SKiS�SKkQ�WtFK�6(0�
(';�� 7KjQK� SKҫQ� SKD� ÿѭӧF� SKkQ� WtFK� EҵQJ� QKLӉX� [ҥ� WLD� ;� �;5'�� 3$1DO\WLFDO��
;
3HUW�352�03'��GѭӟL�EӭF�[ҥ�&X�.Į��&ҩX�WU~F�KyD�KӑF�ÿѭӧF�[iF�ÿӏQK�EҵQJ�Pi\�
TXDQJ�SKә�KӗQJ�QJRҥL�ELӃQ�ÿәL�)RXULHU��)7,5��1LFROHW�L6����7KHUPR�6FLHQWLILF��Wӯ�
����ÿӃQ������FP�� ӣ�ÿӝ�SKkQ�JLҧL����FP�� WURQJ����OҫQ�TXpW��3KѭѫQJ�SKiS�%UXQDXHUH�
(PPHWWH�7HOOHU��%(7��Yj�%DUUHWWH�-R\QHUH�+DOHQGD��%-+���7UL6WDU�,,�3OXV�������Vӱ�
GөQJ�GzQJ�NKt�QLWѫ�ӣ�QKLӋW�ÿӝ����R.�ÿӇ�[iF�ÿӏQK�GLӋQ�WtFK�EӅ�PһW�ULrQJ�Yj�NtFK WKѭӟF�
Oӛ�UӛQJ�WѭѫQJ�ӭQJ�

&K͇�W̩R�ÿL͏Q�F͹F�

7UӝQ�KӛQ�KӧS�JӗP�EӝW�$&&6��FDFERQ�ÿHQ�Yj�FKҩW�NӃW�GtQK�Wӯ�FKLWRVDQ�WKHR�Wӹ�
OӋ� NKӕL� OѭӧQJ� Oj� � �� � �� ���&KҩW� NӃW� GtQK� Wӯ� FKLWRVDQ� ÿѭӧF� FKXҭQ� Eӏ� Wӯ� GXQJ� GӏFK�
FKLWRVDQ���� ./��Yj�*$���� ./���4XpW�KӛQ�KӧS�WUrQ�OrQ�WҩP�[ӕS�QLNHQ����FP�[�����
FP��Yj�Vҩ\�NK{�ӣ����&�WURQJ����JLӡ WKX�ÿѭӧF�ÿLӋQ�FӵF�$&&6��0ұW�ÿӝ�NKӕL�OѭӧQJ�
YұW�OLӋX�$&&6�NKRҧQJ���PJ�FP��

;iF�ÿ͓QK�WtQK�FK̭W�ÿL͏Q�KyD�FͯD�ÿL͏Q�F͹F�

&iF�ÿһF�WtQK�ÿLӋQ�KyD�FӫD�ÿLӋQ�FӵF�$&&6�ÿѭӧF�WKӵF�KLӋQ�WUrQ�WKLӃW�Eӏ�$XWRODE�
3*67$7���1� WҥL�371�&KL�QKiQK�9HQ�ELӇQ�Vӱ�GөQJ�FҩX�KuQK�ÿR�ED�ÿLӋQ�FӵF�YӟL�
ÿLӋQ�FӵF�ÿӕL�3W��ÿLӋQ�FӵF�VR�ViQK�$J�$J&O�Yj�ÿLӋQ�FӵF�OjP�YLӋF�$&&6��&iF�SKpS�ÿR�
Y{Q�NӃ�WXҫQ�KRjQ��&9���VҥF�[ҧ�GzQJ�NK{QJ�ÿәL��*&'��Yj�WәQJ�WUӣ�ÿLӋQ�KyD��(,6��ÿm�
ÿѭӧF�WKӵF�KLӋQ�WURQJ�GXQJ GӏFK�ÿLӋQ�SKkQ�.2+��0�

ĈLӋQ�GXQJ�ULrQJ��&V��)�Jí���ÿѭӧF�WtQK�Wӯ�SKpS�ÿR�*&'�Vӱ�GөQJ�SKѭѫQJ�WUuQK�
VDX�����>�@�

௦ܥ ൌ
ூ௧

௠ο௏
���

7URQJ�ÿy�,�Oj�GzQJ�ÿLӋQ�[ҧ��$���W�Oj�WKӡL�JLDQ�[ҧ��V���P�Oj�NKӕL� OѭӧQJ�FӫD�YұW�
OLӋX�KRҥW�ÿӝQJ��J��Yj�¨9�Oj�ÿLӋQ�iS�OjP�YLӋF��9��

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1

���� ҦQK�KѭӣQJ�FӫD�FKҩW�OLrQ�NӃW�PҥFK�*$�ÿӃQ�YұW�OLӋX�DHURJHO�FKLWRVDQ

%ҧQJ���WUuQK�Ej\�WKӡL�JLDQ�WҥR�JHO�Yj�KuQK�ҧQK�FiF�PүX�JHO�FKLWRVDQ�VDX�NKL�Eә
VXQJ�FKҩW�OLrQ�NӃW�PҥFK��+jP�OѭӧQJ�FKҩW�OLrQ�NӃW�PҥFK�Eә VXQJ�YjR�WURQJ�GXQJ�GӏFK�
FKLWRVDQ�Fy�ҧQK�KѭӣQJ�ÿӃQ�TXi�WUuQK�WҥR�JHO��4XDQ�ViW� WKҩ\��YӟL�����PO�GXQJ�GӏFK�
FKLWRVDQ��������WKӡL�JLDQ� WҥR�JHO� Oj����SK~W�����SK~W�Yj���SK~W� WѭѫQJ�ӭQJ�YӟL�FiF�
KjP�OѭӧQJ�FKҩW� OLrQ�NӃW�PҥFK�OҫQ�OѭӧW�����PO������PO�Yj�����PO��&zQ�ÿӕL�YӟL�KjP�
OѭӧQJ�����PO�WKu�VDX�KѫQ����SK~W�YүQ�FKѭD�WKҩ\�JHO�ÿѭӧF�KuQK�WKjQK��
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%ҧQJ��� 7KӡL�JLDQ�WҥR�JHO�Yj�ҧQK�FKөS�FiF�PүX�WҥR�WKjQK

7rQ�
PүX

'XQJ�GӏFK�FKLWRVDQ�
������./�

PO

*OXWDUDOGHK\GH�
����� ./�

PO

7KӡL�JLDQ�
WҥR�JHO
�SK~W�

+uQK�ҧQK�

$&6�� ��� ���
.K{QJ�WҥR�

JHO

$&6�� ��� ��� ��

$&6�� ��� ��� ��

$&6�� ��� ��� �

3Kә )7�,5�FӫD�EӝW�&6�WҥL�+uQK��D�FKR�WKҩ\�FiF�ÿӍQK�ÿһF�WUѭQJ�ӣ �����FPí� GR�
FiF�GDR�ÿӝQJ�KyD�WUӏ FӫD�2�+�Yj�FiF�QKyP�FKӭF�1�+�EұF����&iF�GҧL�ӣ �����������Yj�
�����FPí� ÿѭӧF�FKR�Oj�FiF�GDR�ÿӝQJ�KyD�WUӏ &�+��&�2��&�1��ÿҥL�GLӋQ�FKR�FҩX�WU~F�
SRO\VDFFDULW�FӫD�FKLWRVDQ�>�����@��&iF�OLrQ�NӃW�1�+�EұF���WҥL ÿӍQK�ӣ �����FPí���0ӝW�
ÿӍQK�ӣ �����FPí� ÿѭӧF�JiQ�FKR�GDR�ÿӝQJ�KyD�WUӏ & 2�FӫD�QKyP�DPLGH�GR�TXi�WUuQK�
GHDFHW\O�KyD�PӝW�SKҫQ�FKLWLQ�ÿӇ WҥR�UD�FKLWRVDQ�>��@��ĈӕL�YӟL�FiF�PүX�$&6��SKҧQ�
ӭQJ�WҥR�OLrQ�NӃW�QJDQJ�JLӳD�FiF�QKyP�DPLQR�Yj�*$�WҥR�UD�PӝW�ÿӍQK�UӝQJ�ӣ NKRҧQJ�
�����FPí� WKXӝF�YӅ OLrQ�NӃW�LPLQH��& 1��ÿLӇQ�KuQK�FӫD�OLrQ�NӃW�QJDQJ�>�����@��0ӝW�
Vӵ JLD�WăQJ�QKӓ WURQJ�GҧL������FPí� WѭѫQJ�ӭQJ�YӟL�OLrQ�NӃW�FKpR�&�+�ÿѭӧF�[HQ�SKӫ
YӟL� FiF� QKyP� �&+�� WURQJ�*$��1KuQ� FKXQJ�� SKә )7,5� Qj\� FKR� WKҩ\� Vӵ JLD� WăQJ�
FѭӡQJ�ÿӝ WURQJ�FiF�GҧL�ÿѭӧF� WҥR�UD�EӣL�FiF� OLrQ�NӃW� �1+��2+��&2�� WURQJ�FKLWRVDQ�
F�QJ�YӟL�FiF�QKyP�OLrQ�NӃW�FӫD�*$��3Kә )7,5�FӫD�FiF�PүX�$&&6�ÿѭӧF�WUuQK�Ej\�
WҥL�+uQK��E��&iF�PүX�$&&6����$&&6���Yj�$&&6���ÿӅX�WKӇ KLӋQ�ÿӍQK�KҩS�WKө ÿһF�
WUѭQJ�WҥL������FPí� �1�+��Yj�FiF�ÿӍQK KҩS�WKө ӣ �����FPí� Yj������FPí� ÿѭӧF�JiQ�
FKR�FiF�QKyP�& 2�Yj�&�2�WѭѫQJ�ӭQJ�>��@�
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+uQK��� 3Kә )7,5��D�� 0үX�&6��$&6����$&6����$&6��
E�� 0үX�$&&6����$&&6����$&&6��

1KLӉX�[ҥ WLD�;��;5'��FӫD�EӝW�&6�Yj�FiF�PүX�$&&6�WUuQK�Ej\�WҥL�+uQK����0үX�
EӝW�&6�WKӇ KLӋQ KDL�ÿӍQK�ӣ FiF�JLi�WUӏ �ș�Oj����������FKR�WKҩ\�Vӵ WӗQ�WҥL�FӫD�FiF�Y�QJ�
Y{�ÿӏQK�KuQK�Yj�Y�QJ�NӃW�WLQK�FDR��Ĉӝ NӃW�WLQK�FDR�Oj�GR�FҩX�WU~F�VDFFDULW�ÿѭӧF�VҳS�
[ӃS�EӣL�FiF�QKyP�K\GUR[\O�Yj�DPLQR�KuQK�WKjQK�OLrQ�NӃW�K\GUR�QӝL�SKkQ�Wӱ Yj�OLrQ�
SKkQ�Wӱ PҥQK�>��� ��@��ĈӕL�YӟL�FiF�PүX�$&&6�NK{QJ�TXDQ�ViW�WKҩ\�ÿӍQK�ӣ �ș� �����
Yj�FѭӡQJ�ÿӝ JLҧP�ÿiQJ�NӇ WҥL�ÿӍQK�ӣ �ș� ������ÿLӅX�Qj\�Fy�WKӇ Oj�GR�SKҧQ�ӭQJ�WҥR�
OLrQ�NӃW�QJDQJ�JLӳD�FKLWRVDQ�Yj�JOXWDUDOGHK\GH�Jk\�UD��+uQK�����6ӵ JLҧP�ÿӝ NӃW�WLQK�
Oj�GR�Vӵ ELӃQ�GҥQJ�FӫD�OLrQ�NӃW�K\GUR�JLӳD�FiF�QKyP�K\GUR[\O�Yj�DPLQR�OjP�SKi�Kӫ\�
WtQK�ÿӅX�ÿһQ�FӫD�FiF�FKXӛL�FKLWRVDQ�EDQ�ÿҫX��GүQ�ÿӃQ�Vӵ KuQK�WKjQK�$&&6�Y{�ÿӏQK�
KuQK�>��� ��@��7X\�QKLrQ��Wӯ SKә ;5'�FKR�WKҩ\�OѭӧQJ�FKҩW�OLrQ�NӃW�PҥFK�*$�NK{QJ�
ҧQK�KѭӣQJ�ÿӃQ�FiF�ÿһF�ÿLӇP�FҩX�WU~F�FӫD�$&&6�

+uQK��� 3Kә ;5'�FӫD�FiF�PүX��D��EӝW�FKLWRVDQ��&6����E��$&&6���
�F��$&&6�����G��$&&6��
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+uQK��� 3KҧQ�ӭQJ�WҥR�OLrQ�NӃW�QJDQJ�JLӳD�FKLWRVDQ�Yj�*$

&iF�ÿѭӡQJ�ÿҷQJ�QKLӋW�KҩS�SKө�JLҧL�KҩS�1� ÿѭӧF�Vӱ GөQJ�ÿӇ NLӇP�WUD�GLӋQ�WtFK�
EӅ PһW�ULrQJ�Yj�Vӵ WKD\�ÿәL�NtFK WKѭӟF�Oӛ UӛQJ�FǊQJ�QKѭ�Vӵ SKkQ�Eӕ Oӛ UӛQJ�FӫD�FiF�
PүX��6ӵ SKkQ�Eӕ NtFK�WKѭӟF�Oӛ [ӕS�FӫD�FiF�PүX�ÿѭӧF�WUuQK�Ej\�WҥL�+uQK����NӃW�TXҧ
FKR�WKҩ\�Vӵ SK��KӧS�FӫD�$&&6�ÿӇ OjP�YұW�OLӋX�ÿLӋQ�FӵF�FKR�VLrX�Wө ÿLӋQ�YӟL�FiF�Oӛ
[ӕS� OӟQ� �!� ��� QP��PDFURSRUHV�� Fy� QKLӋP�Yө FKӫ \ӃX� OjP� EӇ FKӭD� LRQ� FKҩW� ÿLӋQ�
SKkQ��FiF�Oӛ WUXQJ�EuQK����·����QP��PHVRSRUHV��OjP�QKLӋP�Yө YұQ�FKX\ӇQ�FiF�FKҩW�
ÿLӋQ�SKkQ�Yj�Oӛ [ӕS�YL�P{������QP��PLFURSRUHV��ÿӇ WăQJ�FѭӡQJ�NKҧ QăQJ�OѭX�WUӳ ÿLӋQ�
WtFK� >��@��&iF� WK{QJ� Vӕ YӅ GLӋQ� WtFK�EӅ PһW� ULrQJ�� WKӇ WtFK Oӛ UӛQJ�Yj�ÿѭӡQJ�NtQK�
WUXQJ�EuQK�Oӛ ÿѭӧF�WUuQK�Ej\�WURQJ�%ҧQJ����0үX�$&&6���Fy�GLӋQ�WtFK�EӅ PһW�ULrQJ��
WKӇ WtFK� Oӛ [ӕS�ULrQJ�FDR�KѫQ�Fҧ��7ӯ FiF�NӃW�TXҧ Qj\��Fy� WKӇ WKҩ\�UҵQJ�KjP�OѭӧQJ�
FKҩW�OLrQ�NӃW�PҥFK�Fy�WKӇ ҧQK�KѭӣQJ�ÿӃQ�GLӋQ�WtFK�EӅ PһW�ULrQJ�Yj�WKӇ WtFK�Oӛ UӛQJ��
.KL�KjP�OѭӧQJ�FKҩW�OLrQ�NӃW�QJDQJ�NK{QJ�ÿӫ GүQ�ÿӃQ�FiF�PҥFK�OLrQ�NӃW�K\GUR�NK{QJ�
OLӅQ�PҥFK��QJѭӧF�OҥL�NKL�KjP�OѭӧQJ�FKҩW�OLrQ�NӃW�QJDQJ�TXi�QKLӅX�WKu�Vӵ KuQK�WKjQK�
FiF� OLrQ�NӃW�K\GUR�JLӳD� FiF�FKXӛL� OLӅQ�NӅ TXi�PҥQK�GүQ�ÿӃQ�FR� U~W��1JRjL� UD��TXi�
WUuQK�KRҥW�KyD�PүX�EҵQJ�.2+�OjP�WăQJ�PҥQK�GLӋQ�WtFK�EӅ PһW�ULrQJ�FӫD�YұW�OLӋX�NKL�
VR�ViQK�YӟL�PүX�&&6���FKѭD�ÿѭӧF�KRҥW�KyD�
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+uQK��� D�� 6ӵ SKkQ�Eӕ NtFK�WKѭӟF�Oӛ UӛQJ�WәQJ�WKӇ�
E�� 6ӵ SKkQ�Eӕ NtFK�WKѭӟF�Oӛ UӛQJ�QKӓ

%ҧQJ��� 7K{QJ�Vӕ YӅ GLӋQ�WtFK�EӅ PһW�ULrQJ��WKӇ WtFK�Oӛ UӛQJ�
Yj�ÿѭӡQJ�NtQK�WUXQJ�EuQK�Oӛ FӫD�PүX�$&&6�Yj�PүX�&&6��

0үX
6%(7

�P��J���

9SRUH

�FP��J ��

G%-+
�QP�

&&6�� ��� ����� ����

$&&6�� ���� ����� ����

$&&6�� ���� ���� ����

$&&6�� ���� ���� ����

&iF�KuQK�ҧQK�6(0�WURQJ�+uQK���WKӇ KLӋQ�FҩX�WU~F�UӛQJ�[ӕS�Yj�SKkQ�Eӕ Oӛ UӛQJ�
ÿӗQJ�ÿӅX�FӫD�YұW�OLӋX�$&&6��4XDQ�ViW�Wӯ ҧQK�6(0�Fy�WKӇ WKҩ\�PүX�$&&6���[XҩW�
KLӋQ�QKLӅX�FiF�Oӛ [ӕS�QKӓ QҵP�WURQJ�FiF�Oӛ [ӕS�OӟQ��ÿLӅX�Qj\�FKR�WKҩ\�GLӋQ�WtFK�EӅ
PһW�FӫD�PүX�$&&6���FDR�KѫQ�VR�YӟL�KDL�PүX�FzQ�OҥL��+jP�OѭӧQJ�Gӏ QJX\rQ�Wӱ 1�
FӫD�FiF�PүX�$&&6�ÿѭӧF�WUuQK�Ej\�WҥL�%ҧQJ����9ұW�OLӋX�$&&6�Pj�FK~QJ�W{L�FKӃ WҥR�
ÿѭӧF� Fy� FҩX� WU~F� [ӕS� Yj� ÿѭӧF� SKD� WҥS� Gӏ QJX\rQ� Wӱ �1�� Fy� VҹQ� WURQJ� FҩX� WU~F�
FKLWRVDQ��9LӋF�Vӱ GөQJ�JOXWDUDOGHK\GH�ÿm�WҥR�ÿLӅX�NLӋQ�WKXұQ�OӧL�FKR�YLӋF�KuQK�WKjQK�
NKXQJ�FDFERQ�OLrQ�NӃW�YӟL�QKDX�Yj�KuQK�WKjQK�FҩX�WU~F�Oӛ [ӕS�SK��KӧS�YӟL�YұW�OLӋX�
ÿLӋQ�FӵF�FKR�VLrX�Wө ÿLӋQ�

%ҧQJ��� +jP�OѭӧQJ�Gӏ QJX\rQ�Wӱ 1�FӫD�FiF�PүX�$&&6

7rQ�PүX $&&6�� $&&6�� $&&6��

+jP�OѭӧQJ�1����./� ����������� ����������� �����������
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+uQK��� ҦQK�6(0�PүX�D�� $&&6����E�� $&&6����F�� $&&6��

���� ĈһF�WtQK�ÿLӋQ�KyD�FӫD�YұW�OLӋX�$&&6

+uQK���WUuQK�Ej\�ҧQK�ÿLӋQ�FӵF�NKL�ÿѭӧF�SKӫ YұW�OLӋX�$&&6�WUrQ�WҩP�[ӕS�QLNHQ�

+uQK����0үX�ÿLӋQ�FӵF�$&&6

ĈѭӡQJ�FRQJ�&9�FӫD�FiF�PүX�$&&6�ӣ WӕF�ÿӝ TXpW�WKӃ ���P9�Ví� YӟL�ÿLӋQ�iS�Wӯ
�����9�ÿӃQ�����9�ÿѭӧF�WUuQK�Ej\�WҥL�+uQK��D��&iF�ÿѭӡQJ�FRQJ�&9�FӫD�ED�PүX�WKӇ KLӋQ�
KuQK�GҥQJ�JҫQ�JLӕQJ�QKDX�ELӇX� WKӏ KjQK�YL�ÿLӋQ�GXQJ� WӕW�Yj�TXDQ�ViW� WKҩ\�GLӋQ� WtFK�
ÿѭӡQJ�FRQJ�FӫD�PүX�$&&6���OӟQ�KѫQ�VR�YӟL�PүX�$&&6���Yj�$&&6����+uQK��E�WUuQK�
Ej\�ÿѭӡQJ�FRQJ�VҥF�[ҧ *&'�FӫD�FiF�PүX�WҥL�PұW�ÿӝ GzQJ�ÿLӋQ���$�J�� YӟL�FӱD�Vә ÿLӋQ�
iS� Wӯ �����9�ÿӃQ�����9��Fҧ ED�ÿѭӡQJ�FRQJ�*&'�Qj\�Fy�KuQK�GҥQJ� WѭѫQJ�ÿӕL�JLӕQJ�
QKDX�Yj�PүX�$&&6���Fy�WKӡL�JLDQ�[ҧ OkX�KѫQ�Fҧ��ĈLӋQ�GXQJ ULrQJ�FӫD�FiF�PүX�$&&6�
WtQK�WKHR�SKpS�ÿR�*&'�ÿѭӧF�WUuQK�Ej\�WҥL�+uQK��F��0үX�$&&6���Fy�ÿLӋQ�GXQJ�ULrQJ�
FDR�KѫQ�VR�YӟL�KDL�PүX�FzQ�OҥL��ÿLӅX�Qj\�SK��KӧS�YӟL�SKpS�ÿR�&9��&iF�JLi�WUӏ ÿLӋQ�
GXQJ�ULrQJ�FӫD�$&&6����$&&6����Yj�$&&6���OҫQ�OѭӧW�Oj�����)�Jí�������)�Jí� Yj�����
)�Jí� WҥL� PұW� ÿӝ GzQJ� ���� $�Jí��� +LӋX� VXҩW� ÿLӋQ� KyD� WӕW� KѫQ� FӫD� $&&6��� VR� YӟL�
$&&6���Yj�$&&6���Oj�GR�KjP�OѭӧQJ�SKD�WҥS�1�FDR�Yj�FҩX�WU~F�[ӕS�WӕW�KѫQ�QKѭ�WUuQK�
Ej\�ӣ WUrQ��6ӵ SKD�WҥS�1�OjP�WăQJ�NKҧ QăQJ�WKҩP�ѭӟW�FӫD�YұW�OLӋX�EҵQJ�FiFK�WK~F�ÿҭ\�
Vӵ WLӃS�[~F�FӫD�FDFERQ�Yj�FKҩW�ÿLӋQ�SKkQ��VDX�ÿy�FҧL�WKLӋQ�KLӋX�VXҩW�ÿLӋQ�KyD��
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+uQK��� �D��ĈѭӡQJ�FRQJ�&9�FӫD�FiF�PүX�$&&6�WҥL�WӕF�ÿӝ TXpW����P9�Ví���
�E��ĈѭӡQJ�FRQJ�*&'�FӫD�FiF�PүX�$&&6�WҥL�PұW�ÿӝ GzQJ�ÿLӋQ���$�Jí���

�F��ĈLӋQ�GXQJ�ULrQJ�FӫD�FiF�PүX�$&&6�WҥL�FiF�PұW�ÿӝ GzQJ�ÿLӋQ

&iF�ÿѭӡQJ�FRQJ�&9�FӫD�$&&6���ӣ FiF�WӕF�ÿӝ TXpW�NKiF�QKDX�ÿѭӧF�WUuQK�Ej\�
WURQJ�+uQK��D��+uQK�GҥQJ�ÿѭӡQJ�FRQJ�FKR�WKҩ\�Vӵ әQ�ÿӏQK�ӣ FiF�WӕF�ÿӝ TXpW�WKӃ��NӇ
Fҧ NKL�WӕF�ÿӝ TXpW�WKӃ WăQJ�FDR��FKR�WKҩ\�ÿӝ GүQ�ÿLӋQ�WӕW�Yj�WӕF�ÿӝ NKXӃFK�WiQ FDR�
FӫD�FiF� LRQ�FKҩW�ÿLӋQ�SKkQ� WURQJ�FiF� Oӛ UӛQJ��7ѭѫQJ� Wӵ QKѭ�Yұ\��FiF�ÿѭӡQJ�FRQJ�
*&'�FӫD�$&&6���FKR�WKҩ\�Vӵ әQ�ÿӏQK�KuQK�GҥQJ�ӣ FiF�PұW�ÿӝ GzQJ�ÿLӋQ�NKiF�QKDX�
Yj�WKӡL�JLDQ�[ҧ JҫQ�EҵQJ�VR�YӟL�WKӡL�JLDQ�VҥF��+uQK��E��FKR�WKҩ\�$&&6���Fy�SKҧQ�
ӭQJ�WKXұQ�QJKӏFK�ÿLӋQ�KyD�WӕW�Yj�ÿLӋQ�WUӣ QӕL�WLӃS�WѭѫQJ�ÿѭѫQJ�WKҩS��3KpS�ÿR�TXDQJ�
SKә WUӣ NKiQJ�ÿLӋQ�KyD��(,6��ÿѭӧF�WKӵF�KLӋQ�ÿӇ P{�Wҧ WKrP�ÿһF�WtQK�KRҥW�ÿӝQJ�ÿLӋQ�
KyD�FӫD�ÿLӋQ�FӵF��%LӇX�ÿӗ 1\TXLVW�WURQJ�+uQK��F�WKӇ KLӋQ�FiF�ÿѭӡQJ�WKҷQJ�ÿӭQJ�ӣ
WҫQ�Vӕ WKҩS��WѭѫQJ�Wӵ QKѭ WUӣ NKiQJ�:DUEXUJ���FKR�WKҩ\�Vӵ NKXӃFK�WiQ�WӕW�FӫD�FiF�
LRQ�ÿӃQ�ÿLӋQ�FӵF�Yj�ÿLӋQ�GXQJ�әQ�ÿӏQK��+uQK��G�WUuQK�Ej\�ÿӝ EӅQ�FKX�NǤ FӫD�YұW�OLӋX�
ÿLӋQ�FӵF�$&&6����Fө WKӇ��VDX������FKX�NǤ��ÿLӋQ�FӵF�$&&6���Fy�NKҧ QăQJ�OѭX�JLӳ
JҫQ�����ÿLӋQ�GXQJ�EDQ�ÿҫX�Yj�KLӋX�VXҩW &RXOXPELF�YүQ�FzQ�WUrQ�����
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+uQK��� �D��ĈѭӡQJ�FRQJ�&9�FӫD�PүX�$&&6���WҥL�FiF�WӕF�ÿӝ TXpW�WKӃ��
�E��ĈѭӡQJ�FRQJ�*&'�FӫD�PүX�$&&6���WҥL�FiF�PұW�ÿӝ GzQJ�ÿLӋQ�
�F��3Kә WәQJ�WUӣ ÿLӋQ�KyD�FiF�PүX���G��7ӹ OӋ GX\�WUu�ÿLӋQ�GXQJ�

Yj�KLӋX�VXҩW�&RXORPELF�FӫD�PүX�$&&6��

���.ӂ7�/8Ұ1

9LӋF� Vӱ� GөQJ� JOXWDUDGHK\GH� ÿm� WҥR� ÿLӅX� NLӋQ� WKXұQ� OӧL� FKR� YLӋF� KuQK� WKjQK�
NKXQJ�FDFERQ�OLrQ�NӃW�YӟL�QKDX�Yj�KuQK�WKjQK�FҩX�WU~F�Oӛ�[ӕS�SK��KӧS�YӟL�YұW�OLӋX�
ÿLӋQ�FӵF�FKR�VLrX� Wө�ÿLӋQ��6ӵ�SKD� WҥS�1� OjP� WăQJ�NKҧ�QăQJ� WKҩP�ѭӟW�FӫD�YұW� OLӋX�
EҵQJ� FiFK� WK~F�ÿҭ\� Vӵ� WLӃS�[~F�FӫD� FDFERQ�KRҥW� WtQK�YӟL� FKҩW� ÿLӋQ�SKkQ��JL~S� FҧL�
WKLӋQ�KLӋX�VXҩW�ÿLӋQ�KyD��9ұW� OLӋX�$&&6���Pj�FK~QJ� W{L�FKӃ� WҥR�ÿѭӧF�Fy�FҩX� WU~F�
[ӕS�Yj�ÿѭӧF�SKD�WҥS�Gӏ�QJX\rQ�Wӱ��1��Fy�VҹQ�WURQJ�FҩX�WU~F�FӫD�FKLWRVDQ��9ұW� OLӋX�
$&&6���Fy�GLӋQ WtFK�EӅ�PһW�ULrQJ�FDR�ÿҥW������P��Jí� Yj�WKӇ�WtFK�Oӛ�UӛQJ�ÿҥW������
FP��J����9ұW�OLӋX�ÿLӋQ�FӵF�Fy�QJXӗQ�JӕF�Wӯ�FKLWRVDQ�WKӇ�KLӋQ�ÿLӋQ�GXQJ�ULrQJ�ÿҥW�����
)�Jí� WҥL�PұW�ÿӝ�GzQJ�ÿLӋQ�����$�Jí���1JRjL�UD��Qy�Fy�NKҧ�QăQJ�OѭX�JLӳ�JҫQ�����ÿLӋQ�
GXQJ�EDQ�ÿҫX�Yj�KLӋX�VXҩW�&RXOXPELF�YүQ�FzQ�WUrQ�����VDX������FKX�NǤ�VҥF�[ҧ��

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� -�� +�� /HH�� 6�� <�� /HH�� 6�� -�� 3DUN��+LJKO\� SRURXV� FDUERQ� DHURJHOV� IRU� KLJK�
SHUIRUPDQFH�VXSHUFDSDFLWRU�HOHFWURGHV� 1DQRPDWHULDOV������������������ '2,��
��������QDQR��������

�� =XR]KDR�=KDL��/LKXL�=KDQJ��7LDQPLQ�'X��%LQ�5HQ��<XHORQJ�;X��6KDVKD�:DQJ��
-XQIHQJ�0LDR��=KHQID�/LX��$�UHYLHZ�RI�FDUERQ�PDWHULDOV�IRU�VXSHUFDSDFLWRUV�´�
0DWHU��'HV�������������������� '2,� ��������M�PDWGHV������������
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�� +\XQJ�0R� -HRQJ�� -XQJ�:RR�/HH��:HRQ�+R�6KLQ��<RRQ� -HRQJ�&KRL��+\XQ�
-RRQ� 6KLQ�� -HXQJ�.X�.DQJ�� -DQJ�:RRN�&KRL��1LWURJHQ�GRSHG� JUDSKHQH� IRU�
KLJK�SHUIRUPDQFH�XOWUDFDSDFLWRUV�DQG�WKH�LPSRUWDQFH�RI�QLWURJHQ�GRSHG�VLWHV�
DW�EDVDO�SODQHV��1DQR�/HWW������������������������� '2,����������QO�������

�� .DQJ\DR�:DQJ��<DR�&KHQ��<XHELQ�/LX��+HQJ�=KDQJ��<X[L�6KHQ��=L\DQ�3X��
+DLORQJ� 4LX�� <XHPLQJ� /L�� 3ODVPD� ERRVWHG� 1�� 3�� 2� FR�GRSHG� FDUERQ�
PLFURVSKHUHV� IRU�KLJK�SHUIRUPDQFH�=Q� LRQ�K\EULG�VXSHUFDSDFLWRUV�� -��$OOR\V�
&RPSG�������������������� '2,� ��������M�MDOOFRP������������

�� %LMR\� .ULVKQD� 5R\�� ,VKPDP� 7DKPLG�� 7DVOLP� 8U� 5DVKLG�� &KLWRVDQ�EDVHG�
PDWHULDOV� IRU� VXSHUFDSDFLWRU� DSSOLFDWLRQV�� D� UHYLHZ�� -RXUQDO� RI� 0DWHULDOV�
&KHPLVWU\�$���������������� '2,���������'�7$�����(

�� 5��)DUPD��$��3XWUL��(��7DHU��$��$ZLWGUXV��$��$SULZDQGL��6\QWKHVLV�RI� KLJKO\�
SRURXV�DFWLYDWHG�FDUERQ�QDQRILEHUV�GHULYHG�IURP�EDPERR�ZDVWH�PDWHULDOV�IRU�
DSSOLFDWLRQ� LQ� VXSHUFDSDFLWRU�� -�� 0DWHU�� 6FL�� 0DWHU�� (OHFWURQ��� ������
���������������� '2,� ��������V�����������������

�� 3LQ�+DR��=KHQKXDQ�=KDR��<DQKXD�/HQJ��-LDQ�7LDQ��<XDQKXD�6DQJ��5REHUW� ,��
%RXJKWRQ��&� 3��:RQJ��+RQJ�/LX��%LQ�<DQJ��*UDSKHQH�EDVHG�QLWURJHQ�VHOI�
GRSHG� KLHUDUFKLFDO� SRURXV� FDUERQ� DHURJHOV� GHULYHG� IURP� FKLWRVDQ� IRU� KLJK�
SHUIRUPDQFH� VXSHUFDSDFLWRUV�� 1DQR� (QHUJ\�� ������ �������� '2,� ��������
M�QDQRHQ������������

�� 0LQ�/XR��;LQ�:DQJ��7DRWDR�0HQJ��3HL�<DQJ��=LTL�=KX��+XLKXD�0LQ��0LQ]KL�
&KHQ�� :HLPLQ� &KHQ�� ;LDR\DQ� =KRX�� 5DSLG� RQH�VWHS� SUHSDUDWLRQ� RI�
KLHUDUFKLFDO� SRURXV� FDUERQ� IURP� FKLWRVDQ�EDVHG� K\GURJHO� IRU� KLJK�UDWH�
VXSHUFDSDFLWRUV�� 7KH� HIIHFW� RI� JHOOLQJ� DJHQW� FRQFHQWUDWLRQ�� ,QW�� -�� %LRO��
0DFURPRO��������������������� '2,����������M�LMELRPDF������������

�� $QD� 3ULPR�� 3HGUR� $WLHQ]DU�� (PLOLR� 6DQFKH]�� -RVp� 0DUtD� 'HOJDGR�
+HUPHQHJLOGR� *DUFtD�� )URP� ELRPDVV� ZDVWHV� WR� ODUJH�DUHD�� KLJK�TXDOLW\�� 1�
GRSHG�JUDSKHQH��FDWDO\VW�IUHH�FDUERQL]DWLRQ�RI�FKLWRVDQ�FRDWLQJV�RQ�DUELWUDU\�
VXEVWUDWHV��&KHP��&RPPXQ���������������������� '2,� ��������F�FF�����J

��� 7UDQJ� 6L� 7UXQJ�� 1JX\HQ� &RQJ� 0LQK�� +RDQJ� 1JRF� &XRQJ�� 3KDP� 7KL� 'DQ�
3KXRQJ��3KDP�$QK�'DW��3KDP�9LHW�1DP��1JX\HQ�9DQ�+RD��9DORUL]DWLRQ�RI�
ILVK� DQG� VKULPS� ZDVWHV� WR� QDQR�K\GUR[\DSDWLWH�FKLWRVDQ� ELRFRPSRVLWH� IRU�
ZDVWHZDWHU� WUHDWPHQW�� -��6FL��$GY��0DWHU��'HYLFHV�������������������� '2,�
��������M�MVDPG������������

��� &KDR�:DQJ��*XRELQ�=KRQJ��:HL�=KDR��6KLMLD�:X��:HL�6X��=HQJIX�:HL��.DLTL�
;X�� &KLWRVDQ�GHULYHG� WKUHH�GLPHQVLRQDO� SRURXV� JUDSKHQH� IRU� DGYDQFHG�
VXSHUFDSDFLWRUV��)URQW��(QHUJ\�5HV��������������� '2,����������IHQUJ�����������

��� 4��:X��-��+X��6��&DR��6��<X��/��+XDQJ��+HWHURDWRP�GRSHG�KLHUDUFKLFDO�SRURXV�
FDUERQ� DHURJHOV� IURP� FKLWRVDQ� IRU� KLJK� SHUIRUPDQFH� VXSHUFDSDFLWRUV�� ,QW�� -��
%LRO��0DFURPRO�������� ������������ '2,����������M�LMELRPDF������������
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��� $QQD� 'UDEF]\N�� 6RQLD� .XGáDFLN�.UDPDUF]\N�� 0DJGDOHQD� *áąE�� 0DJGDOHQD�
.ĊG]LHUVND�� $QQD� -DURPLQ�� 'DULXV]� 0LHU]ZLĔVNL�� %RĪHQD� 7\OLV]F]DN��
3K\VLFRFKHPLFDO� LQYHVWLJDWLRQV� RI� FKLWRVDQ�EDVHG� K\GURJHOV� FRQWDLQLQJ� DORH�
YHUD�GHVLJQHG�IRU�ELRPHGLFDO�XVH��0DWHULDOV��%DVHO��������������������� '2,��
��������PD��������

��� /��0��5LYHUD��$��)��%HWDQFXU��'��*��=DUDWH��'��7RUUHV��/��+R\RV��$��*DUFtD��
6LPXOWDQHRXV� 1� GRSLQJ� DQG� UHGXFWLRQ� RI� *2�� &RPSRVLWLRQDO�� VWUXFWXUDO�
FKDUDFWHUL]DWLRQ� DQG� LWV� HIIHFWV� LQ� QHJDWLYH� HOHFWURVWDWLF� FKDUJHV� UHSXOVLRQ��
'LDP��5HODW��0DWHU������������������� '2,���������M�GLDPRQG������������

��� *XDQJJXDQJ�'DL�� /HL� =KDQJ�� <LOLDQJ� /LDR��<LQJ� 6KL�� -LDQMXQ�;LH�� )DQJ� /HL��
/LQJFRQJ�)DQ��0XOWL�VFDOH�PRGHO�IRU�GHVFULELQJ�WKH�HIIHFW�RI�SRUH�VWUXFWXUH�RQ�
FDUERQ�EDVHG�HOHFWULF�GRXEOH�OD\HU��-��3K\V��&KHP��&��������������������������
'2,� ��������DFV�MSFF��E�����

��� 7RQJ[LQ�6KDQJ��<XH�;X��3HL� /L�� -XQZHL�+DQ�� =KLWDQ�:X��<LQJ�7DR��4XDQ�
+RQJ�<DQJ��$�ELR�GHULYHG�VKHHW�OLNH�SRURXV�FDUERQ�ZLWK�WKLQ�OD\HU�SRUH�ZDOOV�
IRU� XOWUDKLJK�SRZHU� VXSHUFDSDFLWRUV�� 1DQR� (QHUJ\�� ������ ����������� '2,�
��������M�QDQRHQ������������

��� $��5��5DXW��6��5��.KDLUNDU��6WXG\�RI�FKLWRVDQ�FURVVOLQNHG�ZLWK�JOXWDUDOGH\GH�
DV�ELRFRPSRVLWH�PDWHULDO��:-36���������������������

��� 6�� 7ULSDWKL��*��.��0HKURWUD�� 3�.��'XWWD��3K\VLFRFKHPLFDO� DQG� ELRDFWLYLW\� RI�
FURVV�OLQNHG� FKLWRVDQ�39$� ILOP� IRU� IRRG� SDFNDJLQJ�DSSOLFDWLRQV�� ,QW�� -��%LRO��
0DFURPRO����������������������� '2,����������M�LMELRPDF������������

��� :�� ;LDR[LDQJ�� &�� /L�� /�� 5RVPDOD�� +�� 7XEX[LQ�� =�� =KDQ\LQJ�� :�� +RQJ[LD��
%LRUHILQLQJ� RI� VXJDUFDQH� EDJDVVH� WR� IHUPHQWDEOH� VXJDUV� DQG� VXUIDFH� R[\JHQ�
JURXS�ULFK� KLHUDUFKLFDO� SRURXV� FDUERQ� IRU� VXSHUFDSDFLWRUV�� 5HQHZDEOH�
(QHUJ\�������������������������� '2,� ��������M�UHQHQH������������

6800$5<�

())(&7�2)�&5266�/,1.,1*�$*(176�21�7+(�3523(57,(6�2)�
&$5%21�%$6('�(/(&752'(�0$7(5,$/�'(5,9('�

)520�&+,726$1�)25�683(5&$3$&,725

7KH� IDEULFDWHG� $&&6� PDWHULDO� KDV� D� SRURXV� VWUXFWXUH� DQG� LV� GRSHG� ZLWK�
KHWHURDWRPV��1LWURJHQ��LQKHUHQW�LQ�WKH�VWUXFWXUH�RI�FKLWRVDQ��*OXWDUDOGHK\GH�VXSSRUW�
IRUPLQJ�LQWHUFRQQHFWHG�FDUERQ�VNHOHWRQV��DV�ZHOO�DV�FUHDWLQJ�D�SRUH�VWUXFWXUH�VXLWDEOH�
IRU�HOHFWURGH�PDWHULDOV�IRU�VXSHUFDSDFLWRUV��$&&6���PDWHULDO�KDV�D�VSHFLILF�VXUIDFH�
DUHD�RI������P��Jí� DQG�D�SRUH�YROXPH�RI������FP��Jí���$&&6���HOHFWURGH�PDWHULDO�
KDV�D�FDSDFLWDQFH�RI�����)�Jí� DW�D�FXUUHQW�GHQVLW\�RI�����$�Jí���)XUWKHUPRUH�� LW� LV�
FDSDEOH� RI� UHWDLQLQJ� QHDUO\� ���� RI� WKH� RULJLQDO� FDSDFLWDQFH� DQG� WKH� FRXOXPELF�
HIILFLHQF\� UHPDLQV� DERYH�����DIWHU������F\FOHV��)URP� WKH� DERYH� UHVHDUFK� UHVXOWV��
FDUERQ�PDWHULDOV�GHULYHG�IURP�FKLWRVDQ�LV�H[SHFW�WR�KDYH�SRWHQWLDO�IRU�DSSOLFDWLRQ�DV�
HOHFWURGH�PDWHULDOV�IRU�VXSHUFDSDFLWRUV�DQG�HQHUJ\�VWRUDJH�V\VWHPV�

.H\ZRUGV� &KLWRVDQ��DHURJHO�FKLWRVDQ��VLrX�Wͭ�ÿL͏Q�
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1K̵Q�EjL�QJj\��� WKiQJ����QăP�����
3K̫Q�EL͏Q�[RQJ�QJj\��� WKiQJ��� QăP�����
+RjQ�WKL͏Q�QJj\����WKiQJ��� QăP�����

����&KL�QKiQK�9HQ�%L͋Q��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD
����+͕F�YL͏Q�.KRD K͕F�Yj�&{QJ�QJK͏��9L͏Q�+jQ�OkP�.KRD�K͕F�Yj�&{QJ�QJK͏
9L͏W�1D�P
����.KRD�&˯�ÿL͏Q��+͕F�YL͏Q�+̫L�4XkQ

/LrQ�K͏��/r�+͛QJ�4XkQ
3KzQJ�Ĉӝ�EӅQ�1KLӋW�ÿӟL��&KL�QKiQK�9HQ�%LӇQ
���1JX\ӉQ�7KLӋQ�7KXұW��1KD�7UDQJ��.KiQK�+zD
ĈLӋQ�WKRҥL����������������(PDLO��TXDQWWQGYQ#JPDLO�FRP


