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���ĈҺ7�9Ҩ1�Ĉӄ�
7URQJ�TXi�WUuQK�VҧQ�[XҩW�Yj�NLӇP�ÿӏQK�FKҩW�OѭӧQJ�YҳF�[LQ�Yj�VLQK�SKҭP�\�WӃ��

FiF�ÿѫQ�Yӏ�FҫQ�Vӱ�GөQJ�FiF�ORҥL�ÿӝQJ�YұW� WKt�QJKLӋP�WURQJ�ÿy�Fy�FKXӝW�QKҳW��9LӋQ�
.LӇP�ÿӏQK�4XӕF�JLD�9ҳF�[LQ�Yj�6LQK�SKҭP�\� WӃ� �1,&9%��ÿm� Vӱ�GөQJ�FKXӝW�QKҳW�
JLӕQJ�6ZLVV�ÿӇ�SKөF�Yө�FiF� WKӱ�QJKLӋP� Wӯ�QKӳQJ�QăP������� Vӕ� OѭӧQJ�FKXӝW�QKҳW�
PӛL�QăP�FҫQ�NKRҧQJ��������FRQ��7X\�QKLrQ��GzQJ�FKXӝW�QKҳW�6ZLVV�ÿDQJ�Vӱ�GөQJ�
WҥL�9LӋW�1DP�FKѭD�Fy�Kӗ�Vѫ�YӅ�QJXӗQ�JӕF�Yj�[XҩW�[ӭ��WURQJ�NKL�FiF�Fѫ�Vӣ�VҧQ�[XҩW�
YҳF�[LQ�Yj�VLQK�SKҭP�\�WӃ�WURQJ�QѭӟF�FǊQJ�ÿDQJ�Vӱ�GөQJ�GzQJ�FKXӝW�Qj\��9LӋF�GX\�
WUu�VҧQ�[XҩW�ÿjQ�FKXӝW�WURQJ�WKӡL�JLDQ�GjL��GӉ�GүQ�WӟL�FiF�QJX\�Fѫ�QKѭ�ÿӗQJ�KX\ӃW��
WKRiL�KyD�JLӕQJ��Fy�WKӇ�ҧQK�KѭӣQJ�WӟL�QăQJ�VXҩW�VLQK�VҧQ��7KHR�NKX\ӃQ�FiR�FӫD�7ә�
FKӭF�<�WӃ� WKӃ�JLӟL� �:+2���QăP������9LӋQ�.LӇP�ÿӏQK�4XӕF�*LD�9ҳF�[LQ�Yj�6LQK�
SKҭP�\�WӃ�ÿm�QKұS�JLӕQJ�FKXӝW�0ODF�,&5�Wӯ�WUѭӡQJ�ÿҥL�KӑF�0DKLGRO���7KiL�/DQ�ÿӇ�
QKkQ�JLӕQJ�Yj�SKiW� WULӇQ�ÿjQ�� VDX�ÿy�ÿѭD�YjR� WKҭP�ÿӏQK�� WKD\� WKӃ�FKR�GzQJ�FKXӝW�
6ZLVV��&KXӝW�,&5�Oj�PӝW�GzQJ�FKXӝW�QKҳW�Fy�QJXӗQ�JӕF�Wӯ�FKXӝW�6ZLVV�ÿm�ÿѭӧF�WLӃQ�
Vƭ�+DXVFKND� OӵD�FKӑQ�Yj�SKiW� WULӇQ� WҥL�9LӋQ�QJKLrQ�FӭX�XQJ� WKѭ�+RD�NǤ� �,QVWLWXWH�
&DQFHU�5HVHDUFK���VDX�ÿy�GzQJ�FKXӝW�PӟL�ÿѭӧF�ÿһW�WrQ�WKHR�FKӳ�FiL�ÿҫX�FӫD�YLӋQ�Oj�
,&5�>���@��7ӯ�QăP�������FKXӝW�0ODF�,&5�ÿѭӧF�ÿҥL�KӑF�0DKLGRO���7KiL�/DQ�QKұS�Wӯ�
1KұW�%ҧQ��VDX�ÿy�SKiW�WULӇQ�WKjQK�GzQJ�FKXӝW�ULrQJ�FӫD�PuQK��&KXӝW�,&5�ÿѭӧF�ÿһF�
WUѭQJ�EӣL�EҧQ�WtQK�QJRDQ�QJRmQ��QX{L�FRQ�NKpR�� WӕF�ÿӝ�WăQJ�WUѭӣQJ�QKDQK�Yj�Wӹ�OӋ�
PҳF�FiF�NKӕL�X� Wӵ�SKiW� WKҩS�>�@��&KXӝW� ,&5�ÿѭӧF�Vӱ�GөQJ�UӝQJ�UmL�YӟL�QKLӅX�PөF�
ÿtFK��ÿһF�ELӋW�Oj�WURQJ�FiF�OƭQK�YӵF�QKѭ�ÿӝF�KӑF��XQJ�WKѭ��GӏFK�WӉ��GѭӧF�Oê�Yj�FiF�WKӱ�
QJKLӋP�DQ�WRjQ�VLQK�KӑF�>���@��

1KҵP�Eә�VXQJ�Fѫ�Vӣ�Gӳ� OLӋX�YӅ�NKҧ�QăQJ�VLQK�VҧQ�Yj�VLQK� WUѭӣQJ�FӫD�FKXӝW�
0ODF�,&5��ÿҧP�EҧR�[k\�GӵQJ�NӃ�KRҥFK�FǊQJ�QKѭ�FXQJ�ӭQJ�ÿӝQJ�YұW�WKt�QJKLӋP�FKR�
F{QJ�WiF�NLӇP�ÿӏQK�FKҩW�OѭӧQJ�YҳF�[LQ�Yj�FiF�FKӃ�SKҭP�VLQK�KӑF��FK~QJ�W{L�WLӃQ�KjQK�
QJKLrQ� FӭX�ÿiQK�JLi�PӝW� Vӕ� FKӍ� WLrX� VLQK� VҧQ�Yj� VLQK� WUѭӣQJ�FӫD� FKXӝW�0ODF�,&5�
QX{L�WҥL�9LӋW�1DP��

���ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8�
�����FKXӝW�0ODF�,&5�FiL�Yj������FKXӝW�ÿӵF�WURQJ�ÿӝ�WXәL�VLQK�VҧQ��OӟQ�KѫQ���

WXҫQ�Yj�QKӓ�KѫQ���WKiQJ�WXәL��WURQJ�ÿy�FiF�FKXӝW�JKpS�SKӕL�OӭD���ÿҥW������WXҫQ�WXәL��
FKXӝW�JKpS�OӭD���VDX�NKL�WiFK�FRQ�OӭD���Wӯ�����WXҫQ��FKXӝW�JKpS�OӭD���VDX�NKL�WiFK�FRQ�
OӭD���Wӯ�����WXҫQ�� WUӑQJ�OѭӧQJ�WӕL� WKLӇX���J�ÿӕL�YӟL�FKXӝW�FiL�Yj���J�ÿӕL�YӟL�FKXӝW�
ÿӵF��ÿѭӧF�FKăP�VyF�Yj�QX{L�GѭӥQJ�WKHR�TX\�WUuQK�FKXҭQ�623�71�������&KăP�VyF�
FKXӝW�QKҳW�WUҳQJ�VLQK�VҧQ>��@��623�Vӕ�71�������&KӑQ�Yj�FKăP�VyF�FKXӝW�QKҳW�KұX�
Eӏ>��@��623�Vӕ�71�������4XҧQ�Oê�WKӭF�ăQ�YLrQ>��@��623�Vӕ�71�������.LӇP�VRiW�P{L�
WUѭӡQJ�QX{L�ÿӝQJ�YұW>��@��623�Vӕ�71�������*KpS�FKXӝW�,&5�VҧQ�[XҩW�>��@�Yj�PӝW�Vӕ�
623�OLrQ�TXDQ��7KӡL�JLDQ�NKҧR�ViW�Wӯ�WKiQJ���QăP������ÿӃQ�WKiQJ����QăP�������WҥL�
.KRD�ĈӝQJ�YұW�WKӵF�QJKLӋP��9LӋQ�.LӇP�ÿӏQK�4XӕF�JLD�9ҳF�[LQ�Yj�6LQK�SKҭP�\�WӃ��
7ҩW�Fҧ�FiF�FKXӝW�WKHR�G}L�WURQJ�QJKLrQ�FӭX�Qj\�ÿѭӧF�Eӕ�WUt�WҥL�NKX�QX{L�FKXӝW�QKҳW�
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VLQK�VҧQ��YӟL�WLrX�FKXҭQ�P{L�WUѭӡQJ�QX{L�NKpS�NtQ��ÿѭӧF�NLӇP�VRiW��QKLӋW�ÿӝ������&��
ÿӝ�ҭP���������FKX�NǤ�FKLӃX�ViQJ����JLӡ�ViQJ����JLӡ�WӕL��ÿӝ�ӗQ�����G%��F�QJ�ORҥL�
WKӭF�ăQ�FӫD�PӝW�QKj�FXQJ�FҩS�YӟL�FKӃ�ÿӝ�ăQ�Yj�XӕQJ�QѭӟF�Wӵ�GR��6ӕ�OLӋX�ÿѭӧF�WKX�
WKұS��WәQJ�KӧS�Yj�[ӱ�Oê�WKӕQJ�Nr�EҵQJ�SKҫP�PӅP�6366�9HUVLRQ�����

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

�����0ӝW�Vӕ�FKӍ�WLrX�VLQK�VҧQ�FӫD�FKXӝW�0ODF�,&5�QX{L�WҥL�1,&9%�

4XD����ORҥW�JKpS�SKӕL�YӟL�Vӕ�OѭӧQJ�FRQ�FiL�Oj�����FRQ�ORҥW�ÿm�WKHR�G}L�ÿѭӧF�
FiF�FKӍ�Vӕ�VLQK�VҧQ�FӫD������FRQ�FiL��ÿӗQJ�WKӡL�WKHR�G}L�ÿѭӧF�FKӍ�WLrX�VLQK�VҧQ�FӫD�
�����FRQ�FiL�TXD�FiF�OӭD�ÿҿ��.ӃW�TXҧ�ÿѭӧF�WUuQK�Ej\�ӣ�EҧQJ���Yj����

%ҧQJ����0ӝW�Vӕ�FKӍ�WLrX�VLQK�VҧQ�FӫD�FKXӝW�QKҳW�0ODF�,&5�TXD�WӯQJ�ORҥW�JKpS�SKӕL
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.ӃW�TXҧ�WKX�ÿѭӧF��YӟL�WәQJ�Vӕ������FKXӝW�ÿѭD�YjR�JKpS�VҧQ�[XҩW��Wӹ�OӋ�FKXӝW�
FiL�FKӱD�TXD�FiF�ORҥW�QҵP�WURQJ�NKRҧQJ����������������7ӹ�OӋ�FKXӝW�FKXӝW�ÿҿ�WKjQK�
F{QJ�WKҩS�QKҩW�Oj�������Yj�FDR�QKҩW�ÿҥW�������Wӹ�OӋ�FKӱD�NKRҧQJ�������VӁ�WKX�ÿѭӧF�
Vӕ�FRQ�NKRҧQJ������FRQ�FKXӝW�ÿҥW� WLrX�FKXҭQ�JLDR� WKt�QJKLӋP��7UXQJ�EuQK�ÿҥW�����
FRQ�Pҽ�WURQJ�ÿLӅX�NLӋQ�Vӕ�OѭӧQJ�FRQ�ÿӇ�QX{L�Wӯ���ÿӃQ���FRQ�ÿӕL�YӟL�PӛL�FKXӝW�Pҽ��
9ӟL�Vӕ�OѭӧQJ�FRQ�WKX�ÿѭӧF�FӫD�FKXӝW�0ODF�,&5�Oj�����FRQ�ә��FDR�KѫQ�VR�YӟL�NӃW�TXҧ�
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WKHR�G}L�WUrQ�FKXӝW�6ZLVV�FӫD�1JX\ӉQ�&Kt�+LӃX�QăP������>��@�ÿҥW�WUXQJ�EuQK������
FRQ�ә��ÿLӅX�NLӋQ�Pӣ��Yj������FRQ�ә�QăP������F�QJ� WURQJ�ÿLӅX�NLӋQ�QX{L�NKpS�NtQ�
>��@��ĈLӅX�Qj\�KRjQ�WRjQ�SK��KӧS�YӟL�FiF�NKX\ӃQ�FiR�Wӯ�FiF�Wә�FKӭF�QKkQ�QX{L�ÿӝQJ�
YұW�WKt�QJKLӋP�Yj�FKR�WKҩ\�WtQK�әQ�ÿӏQK�FӫD�JLӕQJ�FKXӝW�Qj\��Ĉk\�Oj�GzQJ�FKXӝW�Fy�
NKҧ�QăQJ�VLQK�VҧQ�WӕW��QăQJ�VXҩW�FDR�>��@��

7KHR�G}L�FiF�FKӍ�WLrX�VLQK�VҧQ�FӫD�FKXӝW�QKҳW�0ODF�,&5�TXD�FiF�OӭD�FKR�WKҩ\��
FKXӝW�JKpS�OӭD���Fy�Wӹ�OӋ�FKӱD�FDR�QKҩW�ÿҥW��������WKҩS�QKҩW�ӣ�FKXӝW�JKpS�OӭD���ÿҥW�
�������WX\�QKLrQ�FKӍ�Fy�Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�JLӳD�OӭD���Yj����S�������
OӭD���ÿҥW�Wӹ�OӋ�FKӱD��������NK{QJ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�YӟL�OӭD�JKpS���Yj���
�S!�������7UrQ�WKӵF�WӃ��WKHR�G}L�Vӕ�FRQ�ÿҿ�UD�PӛL�OӭD�FӫD�FKXӝW�,&5�Fy�WKӇ�Wӯ������
FRQ�ә��Vӕ�FRQ�WUXQJ�EuQK�ÿҥW�ÿѭӧF�ӣ�OӭD�ÿҿ�ÿҫX�Oj������FRQ�ә��WUXQJ�EuQK�Vӕ�FRQ�WKX�
ÿѭӧF�FDR�QKҩW�ӣ�OӭD���ÿҥW������FRQ��ә�FRQ�Yj�WKҩS�QKҩW�ӣ�OӭD���FKӍ�ÿҥW������FRQ�ә��

1Kѭ�Yұ\��Wӹ�OӋ�FKӱD�FӫD�FKXӝW�0ODF�,&5�Oj�WѭѫQJ�ÿӕL�әQ�ÿӏQK��4XD�WKӕQJ�Nr��
ULrQJ�ORҥW�Vӕ���Fy�Wӹ�OӋ�FKӱD�WăQJ�FDR�VR�YӟL�FiF�ORҥW�NKiF��VDX�NKL�KӗL�FӭX�WRjQ�Eӝ�
FiF�WK{QJ�WLQ�FKR�WKҩ\�Wӹ�OӋ�FKXӝW�OӭD���ÿѭD�YjR�JKpS�ӣ�ORҥW�Qj\�FDR�KѫQ�VR�YӟL�FiF�
ORҥW�JKpS�NKiF��.KL�VR�ViQK�Wӹ�OӋ�FKӱD�FӫD�FKXӝW�QKҳW�WURQJ�FiF�ÿLӅX�NLӋQ�QX{L�NKiF�
QKDX��NKpS�NtQ�TXҧQ�Oê�FiF�\ӃX�Wӕ�P{L�WUѭӡQJ�QX{L�Yj�ÿLӅX�NLӋQ�Pӣ�Oj�FKӍ�Vӱ�GөQJ�
ÿLӅX�KzD��� FKLӅX�ÿӇ�ÿLӅX� FKӍQK�QKLӋW� ÿӝ��� WKHR�1JX\ӉQ�&Kt�+LӃX� ������� >��@�� NKL�
QX{L�ӣ�ÿLӅX�NLӋQ�KӋ�WKӕQJ�Pӣ�FKR�NӃW�TXҧ�Wӹ�OӋ�FKӱD�WUXQJ�EuQK�FKXӝW�QKҳW�6ZLVV�ӣ�
FiF�OӭD�TXD���OҫQ�WKӵF�KLӋQ�WKt�QJKLӋP�WUXQJ�EuQK�Oj��������WKҩS�KѫQ�NӃW�TXҧ�WKӕQJ�
Nr�FӫD�0үQ�7Kӏ�7KjQK�QăP������ >��@�� WKHR�G}L�QX{L�FKXӝW�6ZLVV� WURQJ�ÿLӅX�NLӋQ�
NKpS�NtQ�YӟL�Wӹ�OӋ�FKӱD�ÿҥW��������Yj�FӫD�QJKLrQ�FӭX�Qj\��&y�WKӇ�QyL�ÿLӅX�NLӋQ�QX{L�
GѭӥQJ�Yj�\ӃX�Wӕ�FRQ�JLӕQJ�Fy�KѭӣQJ�WӟL�NKҧ�QăQJ�VLQK�VҧQ�FӫD�FKXӝW�QKҳW�WUҳQJ��

�����&KӍ�WLrX�WăQJ�WUӑQJ�FӫD�FKXӝW�QKҳW�0ODF�,&5�QX{L�WҥL�1,&9%�Wӯ������
QJj\�WXәL�

7UӑQJ�OѭӧQJ�FӫD�FKXӝW�Oj�PӝW�WURQJ�QKӳQJ�WLrX�FKt�TXDQ�WUӑQJ�ÿӇ�OӵD�FKӑQ�OjP�
ÿӝQJ�YұW�WKt�QJKLӋP�ÿӕL�YӟL�WӯQJ�WKӱ�QJKLӋP�NKiF�QKDX>��@��%rQ�FҥQK�ÿy��TXD�YLӋF�
WKHR�G}L�WUӑQJ�OѭӧQJ�FKXӝW�Fy�WKӇ�ÿiQK�JLi�NKҧ�QăQJ�VLQK�WUѭӣQJ��SKiW�WULӇQ�Yj�WULӇQ�
YӑQJ�FӫD�P{�KuQK�QKkQ�QX{L�ÿӝQJ�YұW�WKt�QJKLӋP�>��@��

9ӟL�YLӋF�WKHR�G}L�����Fi�WKӇ�FKXӝW�FiL�Yj�����Fi�WKӇ�FKXӝW�ÿӵF�Wӯ���QJj\�WXәL�
ÿӃQ� ��� QJj\� WXәL� FKR� WKҩ\��7ӕF� ÿӝ� VLQK� WUѭӣQJ� FӫD� ÿjQ� FKXӝW� SKiW� WULӇQ� әQ� ÿӏQK��
WUӑQJ� OѭӧQJ� WăQJ�ÿӅX� WKHR� WӯQJ�QJj\�� WUӑQJ� OѭӧQJ� WăQJ� WUѭӣQJ� WX\ӋW�ÿӕL�FӫD�FKXӝW�
0ODF�,&5�ÿӵF�ӣ�JLDL�ÿRҥQ�WUѭӟF�NKL�WiFK�Pҽ�ÿҥW�����J�QJj\�Yj�VDX�NKL�WiFK�Pҽ�ÿҥW�
����J�QJj\�� WѭѫQJ� ӭQJ� YӟL� FiF� JLDL� ÿRҥQ� WUrQ� ӣ� FKXӝW� FiL� Oj� ����J�QJj\� Yj�
����J�QJj\��6DX�NKL�WiFK�Pҽ��FKXӝW�FRQ�NK{QJ�FzQ�E~�Pj�Pj�FKӫ�\ӃX�Vӱ�GөQJ�WKӭF�
ăQ�YLrQ��EӣL�Yұ\�WăQJ�WUӑQJ�WX\ӋW�ÿӕL�ӣ�JLDL�ÿRҥQ�Qj\�FDR�KѫQ�VR�YӟL�JLDL�ÿRҥQ�ÿDQJ�
WKHR�Pҽ� �S��������0һW� NKiF�� \ӃX� Wӕ� JLӟL� WtQK� FǊQJ� ҧQK� KѭӣQJ�ÿӃQ� NKҧ� QăQJ� WăQJ�
WUӑQJ�FӫD�ÿjQ�FKXӝW��Fө�WKӇ�ӣ�FKXӝW�ÿӵF�WăQJ�WUӑQJ�WX\ӋW�ÿӕL�FDR�KѫQ�VR�YӟL�FKXӝW�FiL�
�S��������ĈӕL�YӟL�VLQK�WUѭӣQJ�WtFK�OǊ\�FӫD�FKXӝW�ÿӵF�Yj�FKXӝW�FiL��ÿѭӧF�WUuQK�Ej\�ӣ�
EҧQJ���Yj�KuQK���FKR�WKҩ\��WUӑQJ�OѭӧQJ�FӫD�FKXӝW�ÿӵF�Yj�FKXӝW�FiL�Fy�Vӵ�NKiF�QKDX�ӣ�
��QJj\� WXәL�����������������Yj�VDX����QJj\� WXәL��&ө� WKӇ�FKXӝW�ÿӵF�Fy� WUӑQJ� OѭӧQJ�
WUXQJ�EuQK�FDR�KѫQ�VR�YӟL�FKXӝW�FiL�NKL�F�QJ�QX{L�ӣ�PӝW�ÿLӅX�NLӋQ��S��������7KHR�
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+\H�-XQ�6KLQ�Yj�FV��������NKL�VR�ViQK�FiF�JLӕQJ�FKXӝW�,&5�ӣ�JLDL�ÿRҥQ����WXҫQ�WXәL�
WKҩ\�UҵQJ�WăQJ�WUӑQJ�FӫD�FKXӝW�ÿӵF�Yj�FKXӝW�FiL�NKiF�QKDX��ĈӕL�YӟL�FKXӝW�FiL�WUӑQJ�
OѭӧQJ�WăQJ�ÿiQJ�NӇ�ӣ�SKәL�Yj�EXӗQJ�WUӭQJ��FzQ�ÿӕL�YӟL�FKXӝW�ÿӵF�WKu�WKҩ\�WăQJ�ÿiQJ�
NӇ�ӣ�JDQ��OiFK�Yj�WLQK�KRjQ�>��@��

+uQK����7ăQJ�WUӑQJ�WX\ӋW�ÿӕL�FӫD�FKXӝW�0ODF�,&5�WUѭӟF�Yj�VDX�FDL�VӳD

4XD�EҧQJ���FǊQJ�FKR� WKҩ\�ӣ�QJj\� WKӭ����� WUӑQJ� OѭӧQJ� WUXQJ�EuQK�FӫD�FKXӝW�
0ODF�,&5�QX{L�WҥL�1,&9%�ÿҥW�WUXQJ�EuQK�����J�ÿӕL�YӟL�FKXӝW�FiL�Yj������J�ÿӕL�YӟL�
FKXӝW�ÿӵF��YӟL�WUӑQJ�OѭӧQJ�Qj\�KRjQ�WRjQ�Fy�WKӇ�ÿiS�ӭQJ�FKR�FiF�WKӱ�QJKLӋP�YҳF�[LQ�
Yj�FKӃ�SKҭP�VLQK�KӑF�NKL�Pj�\rX�FҫX�WUӑQJ�OѭӧQJ�FKR�FiF�WKӱ�QJKLӋP�ӣ�JLDL�ÿRҥQ�
Qj\�JLDR�ÿӝQJ�Wӯ������J�>��@��ĈӕL�YӟL�FiF�WKӱ�QJKLӋP�Vӱ�GөQJ�FKXӝW�QKҳW�Fy�WUӑQJ�
OѭӧQJ�OӟQ�KѫQ�QKѭ������J�KD\������J�KRһF������J�Fy�WKӇ�Vӱ�GөQJ�FKXӝW�ӣ�QKӳQJ�
QJj\�WXәL�WLӃS�WKHR��

%ҧQJ����7ăQJ�WUӑQJ�FӫD�FKXӝW�QKҳW�0ODF�,&5�Wӯ������QJj\�WXәL�

7XәL�
�QJj\�

&iL��J�� ĈӵF��J��

0HDQ� 6G� 0LQ� 0D[� 0HDQ� 6G� 0LQ� 0D[�

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

�� ����D� ����� ����� ����� ����E� ����� ����� �����

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

�� ����D� ����� ����� ����� ����E� ����� ����� �����

�� ����D� ����� ����� ����� ����E� ����� ����� �����

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

��� ����D� ����� ����� ������ ����E� ����� ����� ������

��� ����D� ����� ����� ������ �����E� ����� ����� ������

�Ϭ͕ϱϯ�� Ϭ͕ϱϲ��

�Ϭ͕ϵϱ��

�ϭ͕ϭϱ�

Ϭ͕Ϭ

Ϭ͕ϮϬ

Ϭ͕ϰϬ

Ϭ͕ϲϬ

Ϭ͕ϴϬ

ϭ͕Ϭ

ϭ͕ϮϬ

ϭ͕ϰϬ
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7XәL�
�QJj\�

&iL��J�� ĈӵF��J��

0HDQ� 6G� 0LQ� 0D[� 0HDQ� 6G� 0LQ� 0D[�

��� �����D� ����� ����� ������ �����E� ����� ����� ������

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

��� �����D� ����� ����� ������ �����E� ����� ������ ������

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

��� �����D� ����� ������ ������ �����E� ����� ������ ������

��� �����D� ����� ������ ������ �����E� ����� ������ ������

��� �����D� ����� ������ ������ �����E� ����� ������ ������

��� �����D� ����� ������ ������ �����E� ����� ������ ������

��� �����D� ����� ������ ������ �����E� ����� ������ ������

��� �����D� ����� ������ ������ �����E� ����� ������ ������

*KL�FK~���D��E���S�������

+uQK����%LӇX�ÿӗ�WăQJ�WUӑQJ�FӫD�FKXӝW�,&5�ÿӵF�Yj�FiL�QX{L�WҥL�1,&9%�

1Kѭ� Yұ\�� YӟL� NӃW� TXҧ� WKX� ÿѭӧF� WKu� JLӕQJ� FKXӝW� 0ODF�,&5� ÿѭӧF� QX{L� WҥL�
1,&9%�VLQK�WUѭӣQJ�Yj�SKiW�WULӇQ�KRjQ�WRjQ�EuQK�WKѭӡQJ��ÿiS�ӭQJ�ÿѭӧF�FiF�WLrX�FKt�
YӅ�FKXӝW�WKt�QJKLӋP�ÿѭӧF�Vӱ�GөQJ�WURQJ�FiF�WKӱ�QJKLӋP�NLӇP�ÿӏQK�FKҩW�OѭӧQJ�YҳF�
[LQ�FǊQJ�QKѭ�FiF�FKӃ�SKҭP�VLQK�KӑF�NKiF��ĈӇ�ÿiQK�JLi�Fө�WKӇ�KѫQ�FK~QJ�W{L� WKӵF�
KLӋQ�SKpS�VR�ViQK�YӅ�WUӑQJ�OѭӧQJ�YӟL�FKXӝW� ,&5�JӕF�ÿѭӧF�QX{L�ӣ�1KұW�%ҧQ�WK{QJ�
TXD�YLӋF�KӗL�FӭX�Gӳ�OLӋX�WKHR�WiF�JLҧ�.XQLKLNR�.LPXUD�Yj�.\RNR�7DNHXFKL�>��@��NӃW�
TXҧ�ÿѭӧF�WUuQK�Ej\�ӣ�KuQK���Yj����
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ϭ ϯ ϱ ϳ ϵ ϭϭ ϭϯ ϭϱ ϭϳ ϭϵ Ϯϭ Ϯϯ Ϯϱ Ϯϳ Ϯϵ ϯϭ ϯϯ ϯϱ
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+uQK����6R�ViQK�WăQJ�WUӑQJ�FӫD�FKXӝW�FiL�0ODF�,&5���1,&9%�Yj�-FO�,&5�-DSDQ�

1KuQ�FKXQJ�� WUӑQJ� OѭӧQJ� WUXQJ�EuQK�FӫD�FKXӝW�FiL�0ODF�,&5�QX{L� WҥL�1,&9%�
FDR� KѫQ� VR� YӟL� FKXӝW� FiL� -FO�,&5� QX{L� WҥL�1KұW�%ҧQ�� 6ӵ� NKiF� ELӋW� Qj\� Fy� ê� QJKƭD�
WKӕQJ�Nr�YӟL�S���������7X\�QKLrQ��TXD�ELӇX�ÿӗ�FKR�WKҩ\�ӣ�QKӳQJ�WKӡL�ÿLӇP���Yj����
QJj\�WXәL�WUӑQJ�OѭӧQJ�WUXQJ�EuQK�FӫD���JLӕQJ�FKXӝW�Oj�NK{QJ�Fy�Vӵ�NKiF�ELӋW�ÿiQJ�NӇ��

+uQK����6R�ViQK�WăQJ�WUӑQJ�FӫD�FKXӝW�ÿӵF�0ODF�,&5���1,&9%�Yj�-FO�,&5��-DSDQ�

&ǊQJ� QKѭ� FKXӝW� FiL�� YӟL� FKXӝW� ÿӵF�� WUӑQJ� OѭӧQJ� WUXQJ� EuQK� FӫD� FKXӝW� ÿӵF�
0ODF�,&5� FDR� KѫQ� VR� YӟL� FKXӝW� ÿӵF� -FO�,&5��5LrQJ� QJj\� WXәL� ��� Yj� ��� WKu� WUӑQJ�
OѭӧQJ�WUXQJ�EuQK�FӫD�FKXӝW�-FO�,&5�FDR�KѫQ�0ODF�,&5��6ӵ�NKiF�ELӋW�Qj\�Fy�ê�QJKƭD�
WKӕQJ�Nr�YӟL�S���������

.KiF�ELӋW�YӅ�WUӑQJ�OѭӧQJ�Fѫ�WKӇ�JLӳD�-FO��,&5�Yj�0ODF�,&5�Fy�WKӇ�GR�TXi�WUuQK�
FKӑQ�Yj�QKkQ�JLӕQJ��Fѫ�Vӣ�FKăQ�QX{L�NKiF�QKDX��TXD�ELӇX�ÿӗ�FǊQJ�Fy�WKӇ�WKҩ\�FKXӝW�
0ODF�,&5�WăQJ�WUӑQJ�ÿӅX�Yj�әQ�ÿӏQK�KѫQ��YӟL�Vӵ�SKiW�WULӇQ�FӫD�NKRD�KӑF�F{QJ�QJKӋ�
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YLӋF�WX\ӇQ�FKӑQ�Yj�QKkQ�JLӕQJ�FKXӝW�,&5�ÿm�ÿѭӧF�FҧL�WKLӋQ�U}�UӋW��PһW�NKiF�ÿӕL�YӟL�
JLӕQJ�0ODF�,&5�Oj�PӝW� WURQJ�QKӳQJ�JLӕQJ� ,&5�ÿm�ÿѭӧF�QKkQ�JLӕQJ�Yj� WKtFK�QJKL�
WK{QJ�TXD�QѭӟF�WKӭ���Oj�7KiL�/DQ��7KHR�+\H�-XQ�6KLQ�Yj�FӝQJ�Vӵ�F{QJ�Eӕ�QăP������
FKR�UҵQJ�Fy�WKӇ�Fy�Vӵ�NKiF�ELӋW�JLӳD�QKӳQJ�FRQ�FKXӝW�,&5�ÿѭӧF�QX{L�ӣ�FiF�NKX�YӵF�
NKiF�QKDX�WUrQ�WKӃ�JLӟL�Yj�JLӳD�QKӳQJ�FRQ�FKXӝW�F�QJ�ÿjQ��7X\�QKLrQ��YүQ�FKѭD�Fy�
ÿӫ�EҵQJ�FKӭQJ�ÿӇ�NKҷQJ�ÿӏQK�ÿѭӧF�ÿLӅX�Qj\�>��@��

���.ӂ7�/8Ұ1�

�� &KXӝW�0ODF�,&5� NKL� QX{L� WҥL� 9LӋQ� .LӇP� ÿӏQK� 4XӕF� JLD� 9ҳF� [LQ� Yj� 6LQK�
SKҭP�\�WӃ�VLQK�WUѭӣQJ�Yj�SKiW�WULӇQ�WӕW��7UӑQJ�OѭӧQJ�FDL�VӳD�FӫD�FKXӝW�0ODF�,&5�Wӯ�
���QJj\�WXәL�WUӣ�ÿL�ÿҧP�EҧR�WKHR�WLrX�FKt�ÿѭD�YjR�FiF�WKӱ�QJKLӋP��NLӇP�QJKLӋP�YҳF�
[LQ�Yj�FKӃ�SKҭP�VLQK�KӑF��

��.Kҧ�QăQJ�VLQK�VҧQ�FӫD�FKXӝW�0ODF�,&5�EDR�JӗP�Wӹ�OӋ�FKӱD��WUӑQJ�OѭӧQJ�Vѫ�
VLQK��Vӕ�FRQ�ÿҿ�UD�WUXQJ�EuQK�Yj�FKXӝW�FRQ�WKX�ÿѭӧF�NKL�FDL�VӳD�WURQJ�ÿLӅX�NLӋQ�P{L�
WUѭӡQJ�QX{L�Fy�NLӇP�VRiW�WҥL�1,&9%�Oj�әQ�ÿӏQK��WѭѫQJ�ÿѭѫQJ�FiF�Fѫ�Vӣ�QX{L�ÿӝQJ�
YұW�WKt�QJKLӋP�WURQJ�NKX�YӵF�Yj�WUrQ�WKӃ�JLӟL��

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� &KLD� 5��� $FKLOOL� )��� )HVWLQJ� 0��� )LVKHU� (��� 7KH� RULJLQV� DQG� XVHV� RI� PRXVH�
RXWEUHG�VWRFNV��1DW�*HQHW�������������������

�� 5LFH� 0�� 2��� %ULHQ� 6��� *HQHWLF� YDULDQFH� RI� ODERUDWRU\� RXWEUHG� 6ZLVV� PLFH�
1DWXUH��������������������

�� (DWRQ�*���-RKQVRQ�)���&XVWHU�5���&UDQH�$���7KH�,FU�+D�,&5��PRXVH��D�FXUUHQW�
DFFRXQW� RI� EUHHGLQJ�� PXWDWLRQV�� GLVHDVHV� DQG� PRUWDOLW\�� /DE� $QLP�� ������
����������

�� 1DJDPDWVX� *��� 6KLPDPRWR� 6��� +DPD]DNL� 1��� 1LVKLPXUD� <��� +D\DVKL� .���
0HFKDQLFDO� VWUHVV� DFFRPSDQLHG� ZLWK� QXFOHDU� URWDWLRQ� LV� LQYROYHG� LQ� WKH�
GRUPDQW�VWDWH�RI�PRXVH�RRF\WHV��6FL�$GY�����������HDDY������

�� /XWKHU�$���8UIHU�0���=DKQ�0���0�OOHU�0���:DQJ�6���0RQGDO�0���HW�DO���&KLPHULF�
SHSWLGRPLPHWLF�DQWLELRWLFV�DJDLQVW�*UDP�QHJDWLYH�EDFWHULD��1DWXUH��������

�� &XL�6���&KHVVRQ�&���+RSH�5���*HQHWLF�YDULDWLRQ�ZLWKLQ�DQG�EHWZHHQVWUDLQV�RI�
RXWEUHG�6ZLVV�PLFH��/DE��$QLP������������������������

�� .HHQDQ�.��3���6PLWK�3��)���+HUW]RJ�3���6RSHU�.���%DOODP�*��&���&ODUN�5��/���7KH�
HIIHFWV�RI�RYHUIHHGLQJ�DQG�GLHWDU\�UHVWULFWLRQ�RQ�6SUDJXH'DZOH\�UDW�VXUYLYDO�DQG�
HDUO\�SDWKRORJ\�ELRPDUNHUV�RI�DJLQJ��7R[LFRO��3DWKRO������������������������

�� 2
&RQQRU�-��&���/DZVRQ�0��$���$QGUp�&���0RUHDX�0���/HVWDJH�-���&DVWDQRQ�1���
.HOOH\�.��:���'DQW]HU�5���/LSRSRO\VDFFKDULGH�LQGXFHGGHSUHVVLYH�OLNH�EHKDYLRU�
LV�PHGLDWHG�E\�LQGROHDPLQH�����GLR[\JHQDVH�DFWLYDWLRQ�LQ�PLFH��0RO��3V\FKLDWU\���
���������������������

�� =KRQJ�6��=���*H�4��+���4X�5���/L�4���0D�6��3���3DHRQRO�DWWHQXDWHVQHXURWR[LFLW\�
DQG�DPHOLRUDWHV�FRJQLWLYH� LPSDLUPHQW� LQGXFHG�E\�GJDODFWRVH� LQ� ,&5�PLFH�� -��
1HXURO��6FL�������������������������
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��� 623�71��������&KăP�VyF�FKXӝW�QKҳW�WUҳQJ�VLQK�VҧQ��4X\�WUuQK�FKX̱Q�Q͡L�E͡�
NKRD�Ĉ͡QJ�Y̵W�WK͹F�QJKL͏P���9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ�Yj�6LQK�SḴP�
\�W͇��

��� 623�Vӕ�71��������&KӑQ�Yj�FKăP�VyF�FKXӝW�QKҳW�KұX�Eӏ��4X\�WUuQK�FKX̱Q�Q͡L�
E͡� NKRD�Ĉ͡QJ�Y̵W� WK͹F� QJKL͏P� ��9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ� Yj� 6LQK�
SḴP�\�W͇��

��� 623�Vӕ�71��������4XҧQ�Oê�WKӭF�ăQ�YLrQ��4X\�WUuQK�FKX̱Q�Q͡L�E͡�NKRD�Ĉ͡QJ�
Y̵W�WK͹F�QJKL͏P���9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ�Yj�6LQK�SḴP�\�W͇��

��� 623�Vӕ�71��������.LӇP�VRiW�P{L�WUѭӡQJ�QX{L�ÿӝQJ�YұW��4X\�WUuQK�FKX̱Q�Q͡L�
E͡� NKRD�Ĉ͡QJ�Y̵W� WK͹F� QJKL͏P� ��9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ� Yj� 6LQK�
SḴP�\�W͇��

��� 623� Vӕ�71��������*KpS� FKXӝW� ,&5� VҧQ� [XҩW��4X\� WUuQK� FKX̱Q�Q͡L� E͡� NKRD�
Ĉ͡QJ�Y̵W�WK͹F�QJKL͏P���9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ�Yj�6LQK�SḴP�\�W͇��

��� 1JX\ӉQ� &Kt� +LӃX��1JKLrQ� FͱX� FK͑� WLrX� VLQK� V̫Q� FͯD� ÿjQ� FKX͡W� QK̷W� WU̷QJ�
JL͙QJ� 6ZLVV� QX{L� W̩L� 9L͏Q�.L͋P� ÿ͓QK�4X͙F� JLD� 9̷F� [LQ� Yj� 6LQK� SḴP� \� W͇��
/XұQ�YăQ�WӕW�QJKLӋP�FDR�KӑF��+j�1ӝL��������WU��������

��� 0үQ�7Kӏ�7KjQK��ĈiQK�JLi�WuQK�KuQK�VLQK�V̫Q�FͯD�FKX͡W�QK̷W�6ZLVV�QX{L�WURQJ�
ÿL͉X�NL͏Q�K͏�WK͙QJ�NtQ��ĈӅ�WjL�QJKLrQ�FӭX�FҩS�9LӋQ��9LӋQ�.LӇP�ÿӏQK�4XӕF�JLD�
9ҳF�[LQ�Yj�6LQK�SKҭP�\�WӃ��������

��� (DWRQ�*���-RKQVRQ�)���&XVWHU�5���&UDQH�$���7KH�,FU�+D�,&5��PRXVH��D�FXUUHQW�
DFFRXQW� RI� EUHHGLQJ�� PXWDWLRQV�� GLVHDVHV� DQG� PRUWDOLW\�� /DE�� $QLP��� ������
����������

��� %ӝ�<�WӃ��'˱ͫF�ÿL͋Q�9L͏W�1DP�9��������1;%�<�KӑF��

��� +\H�-XQ�6KLQ��<RXQJ�0LQ�&KR��+HH�-XQJ�6KLQ��+DH�'HXQ�.LP��.\XQJ�0LQ�
&KRL��0L�*\HRQJ�.LP��+\RXQJ�'RR�6KLQ��0\HRQ�:RR�&KXQJ��&RPSDULVRQ�
RI�FRPPRQO\�XVHG�,&5�VWRFNV�DQGWKH�FKDUDFWHUL]DWLRQ�RI�.RUO�,&5��/DE��$QLP��
5HV���������������������

��� .XQXKLNR�.LPXUD��.\RNR�7DNHXFKL��*URZWK�RI�WKH�-FO�,&5�PRXVH��2NDMLPDV�
)ROLD�$QDW��-SQ������������������������

6800$5<�

5(352'8&7,9(�$1'�*52:7+�,1',&$7256��
2)�0ODF�,&5�0,&(�,1�9,(71$0��

7KLV� VWXG\�ZDV� FRQGXFWHG� RQ� ��� ORWV�ZLWK� ����� IHPDOHV� DQG� �����PDOHV� RI�
UHSURGXFWLYH�0ODF�,&5�PLFH������PDOH�DQG�����IHPDOH�SXSV�UDLVHG�DW�WKH�1DWLRQDO�
,QVWLWXWH�IRU�&RQWURO�RI�9DFFLQH�DQG�%LRORJLFDOV� IURP�-XQH� WR�'HFHPEHU������ LQ�D�
FORVHG� V\VWHP� IDFLOLW\� ZLWK� FRQWUROOHG� HQYLURQPHQWDO� IDFWRUV� WR� HYDOXDWH� WKH�
SUHJQDQW�� OLWWHU� VL]H�� QXPEHU� RI� TXDOLW\� ZHDQHG� SXSV�� JURZWK� UDWH� IURP� ELUWK� WR� ��
ZHHNV�RI�DJH��7KH�UHVXOWV�VKRZHG�WKDW�UDWH�RI�SUHJQDQW�PLFH�LQ�FRXSOLQJ�ORWV�UDQJLQJ�
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IURP�������WR��������$YHUDJH�RI�VXFFHVV�ELUWK�UDWHG�������RI�WKH�WRWDO�SUHJQDQF\��
1XPEHU�RI�QHZ�ERUQ�PLFH�ZDV�IURP���WR����KHDG�SHU�OLWWHU��PHDQ�ZDV�������:HDQLQJ�
PLFH� UDQJHG� IURP� �������� KHDGV�� OLWWHU� �PHDQ� LV� ���� KHDGV�OLWWHU��� 7KH� ZHLJKW� RI�
QHZERUQ� SXSV� DYHUDJHG� ����J� �EHWZHHQ� ��������J��� ,Q� WKH� ILUVW� �� ZHHNV�� DYHUDJH�
ZHLJKW�JDLQ�RI�PLFH�ZDV�����J�SHU�GD\��DIWHU�ZHDQLQJ�EHWZHHQ����WR����GD\�RI�DJH�
WKH� DYHUDJH�ZHLJKW� JDLQ�ZDV�����J�SHU�GD\�� LW�ZDV�KLJKHU� LQ�PDOH� WKDQ� LQ� IHPDOH��
HVSHFLDOO\� LQ� WKH� SRVW�ZHDQLQJ� SHULRG��PDOH�PLFH� UHDFKHG� ����J�GD\�ZKLOH� IHPDOH�
ZDV�����J�GD\��7KH�DYHUDJH�ZHLJKW�RI�IHPDOH�PLFH�REWDLQHG�DIWHU�ODFWDWLRQ�UHDFKHG�
�����J�DQG������J�IRU�PDOH�PLFH��$IWHU�ZHDQLQJ��PLFH�JDLQHG�ZHLJKW��HTXLYDOHQW�WR�
WKH�RULJLQDO�EUHHG��7KH�ZHLJKW�LV�FRPSOHWHO\�LQ�DFFRUGDQFH�ZLWK�WKH�DJH�DQG�ZHLJKW�
VWDQGDUGV�IRU�FRQWURO�TXDOLW\�WHVWLQJ�RI�YDFFLQHV�DQG�ELRORJLFDO��

.H\ZRUGV��0ODF�,&5�PLFH��PRXVH�UHSURGXFWLRQ��JURZWK�XS�RI�PLFH��1,&9%��
&KX͡W�QK̷W� WU̷QJ�0DF�,&5�� VLQK�V̫Q�FͯD�FKX͡W�QK̷W�� WăQJ� WU˱ͧQJ�FͯD�FKX͡W�QK̷W��
9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ�Yj�6LQK�SḴP�\�W͇��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ���QăP������

����.KRD�Ĉ͡QJ�Y̵W�WK͹F�QJKL͏P��9L͏Q�.L͋P�ÿ͓QK�4X͙F�JLD�9̷F�[LQ�Yj�6LQK�SḴP�<�W͇


