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6ӵ�SKiW� WULӇQ�FӫD�F{QJ�QJKӋ�KLӋQ�ÿҥL�GүQ�ÿӃQ�\rX�FҫX�QJj\�FjQJ�FDR�YӅ�FiF�
WtQK� FKҩW� FӫD�YұW� OLӋX�Pj�FiF�YұW� OLӋX�QKѭ��NLP� ORҥL�� FHUDPLF�� SRO\PH«�NKL�ÿӭQJ�
ULrQJ�UӁ�NK{QJ�ÿiS�ӭQJ�ÿѭӧF��9ұW�OLӋX�FRPSR]LW�UD�ÿӡL�ÿm�ÿiS�ӭQJ�ÿѭӧF�FiF�\rX�FҫX�
ÿy��ĈһF�ELӋW� Oj�YұW� OLӋX�FRPSR]LW�QӅQ�NLP�ORҥL�YӟL�Vӵ�QәL� WUӝL�YӅ� WtQK�FKҩW�Fѫ�KӑF��
WtQK�FKҩW�ÿLӋQ�Yj�WtQK�FKҩW�QKLӋW�VR�YӟL�FiF�YұW�OLӋX�NKiF��'R�ÿy��YұW�OLӋX�Qj\�ÿm�WUӣ�
WKjQK�PӝW� WURQJ�Vӕ�QKӳQJ�YұW� OLӋX�TXDQ� WUӑQJ�Yj�ÿѭӧF�TXDQ� WkP�QKLӅX�QKҩW� WURQJ�
QKӳQJ�QăP�JҫQ�ÿk\��&K~QJ�QJj\�FjQJ�ÿѭӧF�ӭQJ�GөQJ�UӝQJ� UmL� WURQJ�QKLӅX�QJjQK�
F{QJ�QJKLӋS�QKѭ�KjQJ�NK{QJ�YǊ� WUө��DQ�QLQK�TXӕF�SKzQJ��FKӃ� WҥR�Pi\��ÿLӋQ��ÿLӋQ�
Wӱ����*UDSKHQ��*U�� Oj�ORҥL�YұW� OLӋX�PӟL�Fy�QKLӅX�WtQK�FKҩW�KѫQ�KҷQ�FiF�ORҥL�YұW� OLӋX�
NKiF�>����@��&iF�Vӕ�OLӋX�WKӵF�QJKLӋP�Yj�P{�SKӓQJ�FKR�WKҩ\��*U�Vӣ�KӳX�QKӳQJ�WtQK�
FKҩW�Fѫ�KӑF�UҩW�FDR�QKѭ��PRGXQ�<RXQJ�OӟQ�KѫQ��73D��ÿӝ�EӅQ�NpR�NKRҧQJ����*3D��
ÿӝ�FӭQJ�ÿӃQ������*3D��+ѫQ�QӳD��*U�FzQ�Fy�ÿӝ�GүQ�QKLӋW�OrQ�ÿӃQ������:P��.���Yj�
ÿӝ�GүQ�ÿLӋQ�KӃW�VӭF�WX\ӋW�YӡL� �ÿLӋQ�WUӣ�VXҩW� Wӯ������������ �:FP��>�@��&KtQK�Yu� WKӃ��
WURQJ�QKӳQJ�QăP�JҫQ�ÿk\��QKLӅX�QJKLrQ�FӭX�ÿm�WұS�WUXQJ�ӭQJ�GөQJ�*U�YӟL�YDL�WUz�Oj�
YұW�OLӋX�JLD�FѭӡQJ�WURQJ�SRO\PH��FHUDPLF�Yj�NLP�ORҥL�QKҵP�NӃW�KӧS�QKӳQJ�WtQK�FKҩW�
WӕW�FӫD�*U�Yj�YұW�OLӋX�QӅQ�>�@���

3KҫQ�OӟQ�FiF�F{QJ�WUuQK�QJKLrQ�FӭX�YӅ�FRPSR]LW�*U�NLP�ORҥL�ÿӅX�NKҧR�ViW�KLӋX�
ӭQJ� JLD� FѭӡQJ� FӫD� YұW� OLӋX� JUDSKHQ� ÿӃQ� Fѫ� WtQK� FӫD� YұW� OLӋX��9ӟL�PөF�ÿtQK� WăQJ�
FѭӡQJ�WtQK�FKҩW�Fѫ�FӫD�FRPSR]LW��YұW�OLӋX�*U�ÿѭӧF�ÿѭD�YjR�NLP�ORҥL�QKҵP�KDL�PөF�
ÿtFK���L��WăQJ�ÿӝ�EӅQ�Yj��LL��WăQJ�P{ÿXQ�ÿjQ�KӗL�FӫD�YұW�OLӋX�QKӡ�YjR�ÿӝ�FӭQJ�Yj�ÿӝ�
EӅQ�FӫD�YұW�OLӋX�JUDSKHQ�FDR�KѫQ�QӅQ�>���@��&iF�QJKLrQ�FӭX�ÿm�FKӍ�UD�UҵQJ��YҩQ�ÿӅ�
FӕW�O}L�ÿӇ�QkQJ�FDR�Fѫ�WtQK�FӫD�FRPSR]LW�Oj�Vӵ�SKkQ�Eӕ�ÿӅX�FӫD�YұW�OLӋX�*U�WURQJ�QӅQ�
NLP�ORҥL�Yj�WѭѫQJ�WiF��OLrQ�NӃW�FӫD�YұW�OLӋX�*U�YӟL�SKD�QӅQ��Ĉk\�FǊQJ�FKtQK�Oj�Oê�GR�
ÿӇ�KҫX�QKѭ�WҩW�Fҧ�FiF�QJKLrQ�FӭX�ÿӅX�ÿӅ�FұS�ÿӃQ�Nӻ�WKXұW�FKӃ�WҥR��0ӝW�FiFK�QJҳQ�
JӑQ��KLӋX�ӭQJ�FӫD�YұW�OLӋX�JLD�FѭӡQJ�*U�ÿӃQ�WtQK�FKҩW�Fѫ�FӫD�FRPSR]LW�SKө�WKXӝF�UҩW�
QKLӅX�YjR�SKѭѫQJ�SKiS�FKӃ�WҥR�YұW�OLӋX��9u�Yұ\��FiF�NӃW�TXҧ�ÿѭD�UD�YӅ�Vӵ�FҧL�WKLӋQ�
FӫD�YұW�OLӋX�*U�ÿӃQ�Fѫ�WtQK�FӫD�YұW�OLӋX�GDR�ÿӝQJ�Wӯ�PӝW�YjL���ÿӃQ������>����@���

7URQJ�QJKLrQ�FӭX�Qj\��FK~QJ�W{L�WKӱ�QJKLӋP�FKӃ�WҥR�YұW�OLӋX�FRPSR]LW�QӅQ�&X�
ÿѭӧF�JLD�FѭӡQJ�EҵQJ�YұW�OLӋX�*U�ÿӇ�VR�ViQK�KLӋX�TXҧ�FӫD�YұW�OLӋX�*U�WURQJ�YLӋF�FҧL�
WKLӋQ�WtQK�FKҩW�Fѫ�KӑF�FӫD�YұW�OLӋX�FRPSR]LW��
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�����9ұW�OLӋX�
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9ұW� OLӋX� JUDSKHQ� ÿѭӧF� FKӃ� WҥR� EҵQJ� SKѭѫQJ� SKiS� EyF� WiFK� SODVPD� WҥL�9LӋQ�
.KRD�KӑF�YұW�OLӋX��9LӋQ�+jQ�OkP�.KRD�KӑF�Yj�&{QJ�QJKӋ�9LӋW�1DP�Fy�NtFK�WKѭӟF�
ÿѭӡQJ�NtQK�NKRҧQJ����P�Yj�FKLӅX�Gj\�Oj���y���QP��+uQK��D��ÿѭӧF�Vӱ�GөQJ�OjP�YұW�
OLӋX�JLD�FѭӡQJ�>�����@��%ӝW�&X�WKѭѫQJ�PҥL�Fy�NtFK�WKѭӟF�ÿѭӡQJ�NtQK�WUXQJ�EuQK�Oj�
����P��ÿӝ�VҥFK�������ÿѭӧF�FKӃ�WҥR�EҵQJ�SKѭѫQJ�SKiS�ÿLӋQ�SKkQ�ÿѭӧF�FXQJ�FҩS�EӣL�
F{QJ�W\�3($;10��/%�1JD��+uQK��E��ÿѭӧF�Vӱ�GөQJ�OjP�YұW�OLӋX�QӅQ���

+uQK����ҦQK�6(0�FӫD��D��YұW�OLӋX�JUDSKHQ�Yj��E��EӝW�&X�

�����&KӃ�WҥR�YұW�OLӋX�FRPSR]LW�&X�*U�

4X\�WUuQK�FKӃ�WҥR�YұW�OLӋX�FRPSR]LW�&X�*U�ÿѭӧF�P{�Wҧ�QKѭ�WUrQ�KuQK��D��EDR�
JӗP� FiF� EѭӟF� QKѭ� VDX�� 7UѭӟF� WLrQ�� YұW� OLӋX� JUDSKHQ� ÿѭӧF� FKӭF� QăQJ� KyD� EӅ�PһW�
EҵQJ�FiF�QKyP�FKӭF��&22+�WURQJ�KӛQ�KӧS�D[LW�+12��Yj�+�62��>��@��6DX�ÿy�YұW�
OLӋX� *U�&22+� ÿѭӧF� WUӝQ� YӟL� EӝW� &X� EҵQJ� SKѭѫQJ� SKiS� QJKLӅQ� QăQJ� OѭӧQJ� FDR�
WURQJ�ÿy�KjP�OѭӧQJ�*U�ÿѭӧF�Fӕ�ÿӏQK�Oj����WKӇ�WtFK��+jP�OѭӧQJ�SKҫQ�WUăP�WKHR�WKӇ�
WtFK�FӫD�*U�ÿѭӧF�[iF�ÿӏQK�WKHR�F{QJ�WKӭF�VDX���
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7URQJ� ÿy� G*U� �|� ���J�FP��� >��@� G&X� �|���� J�FP��� Oj� NKӕL� OѭӧQJ� ULrQJ� FӫD�
JUDSKHQ�Yj�&X��P*U�Yj�P&X�Oj�NKӕL�OѭӧQJ�YұW�OLӋX�JUDSKHQ�Yj�&X�EDQ�ÿҫX��4Xi�WUuQK�
QJKLӅQ�WUӝQ�ÿѭӧF�WKӵF�KLӋQ�EҵQJ�Pi\�QJKLӅQ�KjQK�WLQK�YӟL�WӕF�ÿӝ�����Y�S�WURQJ�WKӡL�
JLDQ���JLӡ�Yj�ÿѭӧF�EҧR�YӋ� WURQJ�P{L� WUѭӡQJ�NKt�$U��6DX�NKL�QJKLӅQ��KӛQ�KӧS�EӝW�
&X�*U�ÿѭӧF�KRjQ�QJX\rQ�WURQJ�P{L�WUѭӡQJ�NKt�+��YӟL�OѭX�OѭӧQJ�NKt����VFFP�ӣ�QKLӋW�
ÿӝ����R&� WURQJ� WKӡL� JLDQ� Oj���JLӡ�ÿӇ� ORҥL�Eӓ�KRjQ� WRjQ� WKjQK�SKҫQ�R[LW� [XҩW�KLӋQ�
WURQJ�TXi�WUuQK�QJKLӅQ��0үX�KӛQ�KӧS�EӝW�*U�&X�ÿѭӧF�pS�Vѫ�Eӝ�ÿӇ�WҥR�WKjQK�FiF�PүX�
GҥQJ�WKDQK�Fy�NtFK�WKѭӟF�Oj���u��u��PP��6DX�NKL�ÿѭӧF�pS�Vѫ�Eӝ��FiF�PүX�Qj\�ÿѭӧF�
WKLrX�NӃW�EҵQJ�Nӻ�WKXұW�pS�QyQJ�ÿҷQJ�WƭQK�+,3�WUrQ�WKLӃW�Eӏ�+,3��$,3����+��,VRVWDWLF�
3UHVV�,QF¶V��0ӻ��KuQK��E��WKHR�FKX�WUuQK�QKLӋW�ÿѭӧF�PLrX�Wҧ�WUrQ�KuQK��F��1KLӋW�ÿӝ�
WKLrX�NӃW�ÿѭӧF�WKӵF�KLӋQ�ӣ�QKLӋW�ÿӝ����R&��WKӡL�JLDQ�WKLrX�NӃW� Oj�����SK~W�GѭӟL�iS�
OӵF�Oj�����03D��6ӵ�ҧQK�KѭӣQJ�FӫD�YұW�OLӋX�JLD�FѭӡQJ�ÿӃQ�ÿӝ�FӭQJ��ÿӝ�EӅQ�NpR�FӫD�
YұW�OLӋX�ÿѭӧF�NKҧR�ViW�Yj�ÿiQK�JLi��.ӃW�TXҧ�ÿR�Oj�JLi�WUӏ�WUXQJ�EuQK�Wӯ���OҫQ�ÿR�WKӵF�
KLӋQ�WUrQ���PүX�YұW�OLӋX�NKiF�QKDX�ÿѭӧF�FKӃ�WҥR�ӣ�F�QJ�ÿLӅX�NLӋQ��
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�����3KѭѫQJ�SKiS�QJKLrQ�FӭX��

6ӵ�SKkQ�Eӕ�Yj�FҩX� WU~F�ÿѭӧF�TXDQ�ViW�Yj�FKөS�ҧQK� WUrQ�NtQK�KLӇQ�YL�ÿLӋQ� Wӱ�
TXpW�ÿӝ�SKkQ�JLҧL�FDR�)(6(0�+LWDFKL�������1KұW�%ҧQ��&ҩX�WU~F�Yj�WKjQK�SKҫQ�SKD�
FӫD�YұW�OLӋX�ÿѭӧF�ÿiQK�JLi�WK{QJ�TXD�SKpS�ÿR�QKLӉX�[ҥ�WLD�;��;5'��Vӱ�GөQJ�WKLӃW�Eӏ
%UXNHU�'��',6&29(5��ĈӭF��7ӹ�WUӑQJ�FӫD�PүX�VӁ�ÿѭӧF�ÿR�GӵD�WUrQ�SKѭѫQJ�SKiS�
$UFKLPHGHV��7KLӃW�Eӏ�ÿR�Oj�Pi\�$1'�*5������1KұW�%ҧQ���Ĉӝ�EӅQ�NpR�FӫD�YұW�OLӋX�
FRPSR]LW�ÿѭӧF�ÿR�WUrQ�Pi\�WKӱ�NpR�YҥQ�QăQJ�6XSSHU�/�����GR�KmQJ�7LQLRXV�2OVHQ�
�0ӻ���Ĉӝ�FӭQJ�FӫD�YұW�OLӋX�FRPSR]LW�ÿѭӧF�ÿR�EҵQJ�Pi\�$.9�&2�0LWXWR\R��1KұW�
%ҧQ��

+uQK ����D��4X\�WUuQK�FKӃ�WҥR�YұW�OLӋX�FRPSR]LW�&X�*U���E��QJX\rQ�Oê�FӫD��
SKѭѫQJ�SKiS�pS�QyQJ�ÿҷQJ�WƭQK���F��WKLӃW�Eӏ�pS�QyQJ�ÿҷQJ�WƭQK�$,3����+���
,VRVWDWLF�3UHVV�,QF¶V��0ӻ�Yj��G��4X\�WUuQK�NӃW�NKӕL�YұW�OLӋX�FRPSR]LW�&X�*U�

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

+uQK��D�Oj�PүX�KӛQ�KӧS�EӝW�&X�Yj�*U�VDX�TXi�WUuQK�QJKLӅQ�WUӝQ��4XDQ�ViW�Wӯ�
KuQK�WD�WKҩ\��EӝW�ÿӗQJ�ÿm�Eӏ�ELӃQ�GҥQJ�VDX�TXi�WUuQK�QJKLӅQ�ÿѭӧF�WUӝQ�OүQ�YӟL�YұW�OLӋX�
*U��%rQ�FҥQK�ÿy��YұW�OLӋX�*U�VDX�NKL�QJKLӅQ�WUӝQ�ÿm�SKkQ�WiQ�YjR�FiF�EӝW�&X�YүQ�FzQ�
ӣ�GҥQJ�WҩP��KuQK��E���+uQK��F�Oj�ҧQK�TXDQJ�KӑF�FӫD�YұW�OLӋX�&X�Yj�FRPSR]LW�&X�*U�
FKӭD�KjP�OѭӧQJ�*U� Oj�����WKӇ� WtFK�VDX�NKL� WKLrX�NӃW��+uQK��G� Oj�FҩX� WU~F�YұW� OLӋX�
FRPSR]LW�ÿѭӧF�TXDQ�ViW�WUrQ�NtQK�KLӇQ�YL�TXDQJ�KӑF��1Kѭ�WD�Fy�WKӇ�TXDQ�ViW�WKҩ\�FҩX�
WU~F�YұW�OLӋX�FRPSR]LW�VDX�WKLrX�NӃW�Fy�WtQK�ÿӗQJ�QKҩW�FDR��6ӵ�SKkQ�WiQ�FӫD�*U�WURQJ�
QӅQ�&X�ÿѭӧF�TXDQ�ViW�WUrQ�KuQK��H��1Kѭ�WUrQ�KuQK�WD�WKҩ\��YұW�OLӋX�*U�YүQ�FzQ�WӗQ�WҥL�
VDX�TXi�WUuQK�NӃW�NKӕL�Yj�Fy�OLrQ�NӃW�WӕW�YӟL�QӅQ�&X��.ӃW�TXҧ�QJKLrQ�FӭX�FҩX�WU~F�FKR�
WKҩ\�YұW�OLӋX�FRPSR]LW�&X�*U�ÿm�ÿѭӧF�NӃW�NKӕL�ÿӗQJ�QKҩW��ÿLӅX�Qj\�ÿѭӧF�Nu�YӑQJ�Oj�
VӁ�OjP�WăQJ�WtQK�FKҩW�Fѫ�QKѭ�ÿӝ�FӭQJ��ÿӝ�EӅQ�FӫD�YұW�OLӋX���
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+uQK�����D�E��ҦQK�6(0�KӛQ�KӧS�EӝW�&X�*U�VDX�NKL�QJKLӅQ�WUӝQ��
�F��PүX�YұW�OLӋX�FRPSR]LW�&X�*U���G��FҩX�WU~F�WӃ�YL�PһW�FҳW�FӫD�FRPSR]LW�&X�*U���

�H��3KkQ�Eӕ�FӫD�*U�WURQJ�QӅQ�&X�VDX�NKL�NӃW�NKӕL�

3KѭѫQJ�SKiS�QKLӉX�[ҥ�WLD�;��;5'��ÿѭӧF�Vӱ�GөQJ�ÿӇ�ÿiQK�JLi�FҩX�WU~F�Yj�Vӵ�
KuQK�WKjQK�SKD�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�VDX�NKL�FKӃ�WҥR��+uQK���Oj�JLҧQ�ÿӗ�;5'�
FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�Yj�&X��1Kѭ�TXDQ�ViW�WUrQ�JLҧQ�ÿӗ�WD�WKҩ\��PүX�YұW�OLӋX�
Fy�JLҧQ�ÿӗ�SKD�Oj�KRjQ�WRjQ�JLӕQJ�QKDX�WҥL�FiF�Yӏ� WUt�ÿӍQK�ÿһF�WUѭQJ��7URQJ�ÿy�FiF�
ÿӍQK�ÿһF� WUѭQJ�FӫD�YұW� OLӋX�&X�ÿѭӧF�[iF�ÿӏQK� WҥL� FiF�Yӏ� WUt��ș� ����������������Yj�
������� WѭѫQJ�ӭQJ�YӟL�FiF�PһW�PҥQJ� WLQK� WKӇ� ������� ������Yj��������6ӵ� WӗQ� WҥL� FӫD�
WKjQK�SKҫQ�*U�NK{QJ�ÿѭӧF�[iF�ÿӏQK�WUrQ�FiF�JLҧQ�ÿӗ�QKLӉX�[ҥ�Fy�WKӇ�GR�KjP�OѭӧQJ�
WKҩS��%rQ� FҥQK� ÿy�� FǊQJ� NK{QJ� Fy� Vӵ� [XҩW� KLӋQ� FӫD� FiF� OLrQ� SKD� JLӳD�&X� Yj�*U��
FKӭQJ� Wӓ� NK{QJ� Fy� Vӵ� SKҧQ� ӭQJ� JLӳD� KDL� WKjQK� SKҫQ� WURQJ� TXi� WUuQK� FKӃ� WҥR� Yj�
NK{QJ�WҥR�WKjQK�SKD�KӧS�NLP�&X�&��

+uQK����*LҧQ�ÿӗ�QKLӉX�[ҥ�WLD�;�FӫD�&X�Yj�FRPSR]LW�&X�*U�VDX�NKL�FKӃ�WҥR�
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7tQK�FKҩW�Fѫ�FӫD�YұW�OLӋX�FRPSR]LW�ÿѭӧF�WUuQK�Ej\�ӣ�EҧQJ���Yj�KuQK����7ӯ�NӃW�
TXҧ�ÿR�ÿѭӧF�WD�QKұQ�WKҩ\�UҵQJ�NKL�Fy�WKrP�WKjQK�SKҫQ�*U�WKu�NKӕL�OѭӧQJ�ULrQJ�FӫD�
FRPSR]LW�JLҧP�[XӕQJ�VR�YӟL�&X�QJX\rQ�FKҩW��ĈLӅX�Qj\�Fy�WKӇ�JLҧL�WKtFK�Oj�GR�WKjQK�
SKҫQ�YұW�OLӋX�*U�Fy�NKӕL�OѭӧQJ�ULrQJ�WKҩS�KѫQ�VR�YӟL�&X��9u�Yұ\��NKL�ÿѭD�KjP�OѭӧQJ�
*U�Oj����YjR�ÿm�OjP�JLҧP�NKӕL�OѭӧQJ�ULrQJ�FӫD�YұW�OLӋX�FRPSR]LW�[XӕQJ��1JRjL�UD��
PұW�ÿӝ�WѭѫQJ�ÿӕL�FӫD�YұW�OLӋX�VDX�WKLrX�NӃW�ÿѭӧF�ÿiQK�JLi�EҵQJ�Wӹ�OӋ�JLӳD�NKӕL�OѭӧQJ�
ULrQJ�ÿR�ÿѭӧF�Yj�NKӕL�OѭӧQJ�ULrQJ�Oê�WKX\ӃW��7ӯ�EҧQJ���WD�WKҩ\�PұW�ÿӝ�WѭѫQJ�ÿӕL�FӫD�
PүX�&X�OrQ�WӟL������WURQJ�NKL�ÿy�YӟL�PүX�FRPSR]LW�&X�*U�FKӍ�ÿҥW������1Kѭ�Yұ\��
Vӵ�Fy�PһW�FӫD�*U�Fy�WKӇ�ÿm�QJăQ�FҧQ�TXi�WUuQK�NӃW�NKӕL�YұW�OLӋX�WURQJ�TXi�WUuQK�WKLrX�
NӃW��7tQK�FKҩW�Fѫ�KӑF�FӫD�YұW� OLӋX�FRPSR]LW� WăQJ� OrQ�ÿiQJ�NӇ��&ө� WKӇ�NKL�Fy� WKrP�
WKjQK�SKҫQ�*U�WKu�ÿӝ�FӭQJ�FӫD�YұW�OLӋX�FRPSR]LW�WăQJ�OrQ�����VR�YӟL�&X��7ѭѫQJ�Wӵ�
QKѭ�Yұ\�ÿӝ�EӅQ�NpR�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�FǊQJ�FDR�KѫQ�VR�YӟL�YұW�OLӋX�&X�Oj�
�����+LӋX�VXҩW�KyD�EӅQ�FӫD�YұW�OLӋX�*U�WURQJ�YұW�OLӋX�FRPSR]LW�Fy�WKӇ�ÿѭӧF�ÿiQK�JLi�
WK{QJ�TXD�F{QJ�WKӭF�VDX��
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7URQJ�ÿy�5�Oj�KLӋX�VXҩW�KyD�EӅQ��VF��VP�Oj�JLӟL�KҥQ�FKҧ\�FӫD�FRPSR]LW�Yj�9�Oj�
WKӇ�WtFK�FӫD�YұW� OLӋX�JLD�FѭӡQJ��7ӯ�F{QJ�WKӭF�WUrQ�WD�Fy�WKӇ�WtQK�ÿѭӧF�5�FӫD�*U�Oj�
�������

+uQK�����D��Ĉӝ�FӭQJ�Yj��E��Ĉӝ�EӅQ�NpR�FӫD�YұW�OLӋX�&X�Yj�FRPSR]LW�&X�*U�

%ҧQJ����7tQK�FKҩW�Fѫ�KӑF�FӫD�YұW�OLӋX�&X�Yj�FRPSR]LW�&X�*U�

0үX
.KӕL�OѭӧQJ�

ULrQJ�
�J�FP���

0ұW�ÿӝ�
WѭѫQJ�ÿӕL�

����

Ĉӝ�FӭQJ
�+9�

*LӟL�KҥQ�
FKҧ\
�03D�

Ĉӝ�EӅQ�
NpR

�03D�

Ĉӝ�JLmQ�
GjL
���

&X� ������������ ����������� ���������� ���������� ���������� ����������

&X�*U ������������ ����������� ���������� ����������� ����������� ����������
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+Ӌ�Vӕ�PD�ViW�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�ÿѭӧF�NKҧR�ViW�YӟL�WҧL�WUӑQJ�Oj���1�
WUrQ�QӅQ�ÿӃ�WKpS�(1���YӟL�WӕF�ÿӝ����Y�SK~W�WUrQ�TXmQJ�ÿѭӡQJ���NP��+Ӌ�Vӕ�PD�ViW�
FӫD�YұW�OLӋX�ÿѭӧF�WKӇ�KLӋQ�QKѭ�WUrQ�KuQK����.ӃW�TXҧ�ÿR�ÿѭӧF�FKR�WKҩ\�KӋ�Vӕ�PD�ViW�
FӫD�YұW�OLӋX�VDX�NKL�ÿѭӧF�JLD�FѭӡQJ�EҵQJ�YұW�OLӋX�*U�JLҧP�[XӕQJ��&ө�WKӇ�KӋ�Vӕ�PD�
ViW�YӟL�YұW�OLӋX�&X�ÿR�ÿѭӧF�Oj�������YұW�OLӋX�FRPSR]LW�&X�*U�Oj�������7ѭѫQJ�Wӵ�QKѭ�
Yұ\��WӕF�ÿӝ�PjL�PzQ�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�WKҩS�KѫQ�VR�YӟL�YұW�OLӋX�&X��&ө�WKӇ�
Oj�WӕF�ÿӝ�PjL�PzQ�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�JLҧP�����VR�YӟL�&X��1Kѭ�Yk\��NKL�
VR�ViQK�YӟL�&X�WKu�NKҧ�QăQJ�FҧL�WKLӋQ�ÿӝ�EӅQ�PjL�PzQ�FӫD�YұW�OLӋX�FRPSR]LW�Oj�FDR�
KѫQ�KҷQ��

+uQK�����D��+Ӌ�Vӕ�PD�ViW�Yj��E��WӕF�ÿӝ�PjL�PzQ�FӫD�YұW�OLӋX�&X�Yj�FRPSR]LW�&X�*U��

���.ӂ7�/8Ұ1�

9ұW�OLӋX�FRPSR]LW�&X�*U�YӟL�KjP�OѭӧQJ�*U�Oj���Y�ÿѭӧF�FKӃ�WҥR�WKjQK�F{QJ�
EҵQJ� SKѭѫQJ� SKiS� OX\ӋQ� NLP� EӝW� Vӱ� GөQJ� Nӻ� WKXұW� pS� QyQJ� ÿҷQJ� WƭQK�� .ӃW� TXҧ�
QJKLrQ�FӭX�KuQK� WKiL�KӑF�Yj�FҩX� WU~F�YұW� OLӋX�FKR� WKҩ\�YұW� OLӋX� Wә�KӧS�Fy�FҩX� WU~F�
WѭѫQJ�ÿӕL�ÿӗQJ�QKҩW��6ӵ�ҧQK�KѭӣQJ�FӫD�YұW�OLӋX�JLD�FѭӡQJ�*U�ÿӃQ�Fѫ�WtQK�Yj�ÿӝ�PjL�
PzQ�ÿm�ÿѭӧF�QJKLrQ�FӭX�Yj�OjP�ViQJ�Wӓ��.ӃW�TXҧ�WKӵF�QJKLӋP�FKR�WKҩ\�NKL�ÿѭӧF�JLD�
FѭӡQJ�WKrP�WKjQK�SKҫQ�*U�WKu�ÿӝ�FӭQJ�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�WăQJ�OrQ�����VR�
YӟL�&X�Yj�ÿӝ�EӅQ�NpR�FǊQJ�FDR�KѫQ�VR�YӟL�YұW�OLӋX�&X�Oj������7ѭѫQJ�Wӵ��KӋ�Vӕ�PD�
ViW�Yj�WӕF�ÿӝ�PjL�PzQ�FӫD�YұW�OLӋX�FRPSR]LW�&X�*U�JLҧP�[XӕQJ�����VR�YӟL�YұW�OLӋX�
&X��1Kѭ�Yұ\��YұW�OLӋX�*U�Fy�NKҧ�QăQJ�FҧL�WKLӋQ�WtQK�FKҩW�Fѫ�Yj�ÿӝ�EӅQ�FӫD�YұW�OLӋX�
FRPSR]LW�QӅQ�&X��.ӃW�TXҧ�Qj\�Pӣ�UD�NKҧ�QăQJ�ӭQJ�GөQJ�FӫD�YұW�OLӋX�Qj\�WURQJ�FiF�
ӭQJ�GөQJ�WURQJ�QJjQK�F{QJ�QJKLӋS�KLӋQ�ÿҥL�QKѭ�FKӃ�WҥR�Pi\��ÿLӋQ��ÿLӋQ�Wӱ��

/ͥL�F̫P�˯Q��7̵S�WK͋�WiF�JL̫�[LQ�F̫P�˯Q�V͹�K͟�WUͫ�WjL�FKtQK�Wͳ�ÿ͉�WjL�QJKLrQ�
FͱX�WKX͡F�&K˱˯QJ�WUuQK�9̵W�Oê�F̭S�9L͏Q�+jQ�OkP�.KRD�K͕F�Yj�&{QJ�QJK͏�9L͏W�1DP��
Pm�V͙�.+&%9/�����������

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� $QG\� 1LHWR�� $QNLWD� %LVKW�� 'HEUXSD� /DKLUL�� &KHQJ� =KDQJ�� $UYLQG� $JDUZDO��
*UDSKHQH� UHLQIRUFHG� PHWDO� DQG� FHUDPLF� PDWUL[� FRPSRVLWHV�� D� UHYLHZ��
,QWHUQDWLRQDO�0DWHULDOV�5HYLHZV�����������������������
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�� +X� =��� 7RQJ� *��� /LQ� '��� &KHQ� &��� *XR� +��� ;X� -�� DQG� /�� =KRX��*UDSKHQH�
UHLQIRUFHG� PHWDO� PDWUL[� QDQRFRPSRVLWHV� �� D� UHYLHZ�� 0DWHULDOV� 6FLHQFH� DQG�
7HFKQRORJ\����������������������

�� 3DORPD�+LGDOJR�0DQULTXH��;LDQ]KDQJ�/HL��5XR\X�;X��0LQJ\X�=KRX�� ,DQ�$��
.LQORFK�	�5REHUW�-��<RXQJ��&RSSHU�JUDSKHQH�FRPSRVLWHV��D�UHYLHZ�� -RXUQDO�
RI�0DWHULDOV�6FLHQFH�����������������������

�� :DQJ�/��<DQJ�=��&XL�<��:HL�%��;X�6��6KHQJ�-��:DQJ�0��=KX�<��*UDSKHQH�
FRSSHU�FRPSRVLWH�ZLWK�PLFUR�OD\HUHG�JUDLQV�DQG�XOWUDKLJK�VWUHQJWK��6FL�5HS��
��������������

�� 4LDQ� =KDQJ�� <LQJ� /LX�� 7LQJ� /LDR�� &DLOL� =KDQJ�� 3HLGH� +DQ�� *UDSKHQH�&X�
FRPSRVLWHV�� (OHFWURQLF� DQG� PHFKDQLFDO� SURSHUWLHV� E\� ILUVW�SULQFLSOHV�
FDOFXODWLRQ��0DWHULDOV�&KHPLVWU\�DQG�3K\VLFV��������������������

�� )DQJ� %��� /L� -��� =KDR�1��� 6KL� &���0D� /��� +H�&���%RURQ� GRSLQJ� HIIHFW� RQ� WKH�
LQWHUIDFH� LQWHUDFWLRQ� DQG� PHFKDQLFDO� SURSHUWLHV� RI� JUDSKHQH� UHLQIRUFHG�
FRSSHU�PDWUL[�FRPSRVLWH��$SSO�6XUI�6FL��������������������

�� &KH� =KDQJ�� &KHQJ� /X�� /LQTLQJ� 3HL�� -LDTLQJ� /L�� .LHW� 7LHX�� 7KH� QHJDWLYH�
3RLVVRQ
V� UDWLR� DQG� VWUHQJWKHQLQJ� PHFKDQLVP� RI� QDQROD\HUHG� JUDSKHQH�&X�
FRPSRVLWHV��&DUERQ���������������������

�� 6DOYR� &��� 0DQJDODUDMD� 5�� 9��� 8GD\DEDVKNDU� 5��� /RSH]� 0��� $JXLODU� &���
(QKDQFHG�PHFKDQLFDO�DQG�HOHFWULFDO�SURSHUWLHV�RI�QRYHO�JUDSKHQH�UHLQIRUFHG�
FRSSHU�PDWUL[�FRPSRVLWHV��-RXUQDO�RI�$OOR\V�DQG�&RPSRXQGV���������������������

�� :DQJ� /��� &XL� <��� /L� %��� <DQJ� 6��� /L� 5��� /LX� =��� 9DMWDL� 5��� )HL� :���+LJK�
DSSDUHQW� VWUHQJWKHQLQJ� HIILFLHQF\� IRU� UHGXFHG� JUDSKHQH� R[LGH� LQ� FRSSHU�
PDWUL[�FRPSRVLWHV�SURGXFHG�E\�PROHFXOH�OHYHU�PL[LQJ�DQG�KLJK�VKHDU�PL[LQJ��
56&�$GYDQFHV����������������������

��� <DQJ�=���:DQJ�/���6KL�=���:DQJ�0���&XL�<���:HL�%���;X�6���=KX�<���)HL�:���
3UHSDUDWLRQ�PHFKDQLVP�RI�KLHUDUFKLFDO�OD\HUHG�VWUXFWXUH�RI�JUDSKHQH�FRSSHU�
FRPSRVLWH�ZLWK�XOWUDKLJK�WHQVLOH�VWUHQJWK��&DUERQ��������������������

��� 6DERRUL�$���3DYHVH�0���%DGLQL�&���)LQR�3���$�QRYHO�DSSURDFK� WR�HQKDQFH� WKH�
PHFKDQLFDO� VWUHQJWK� DQG� HOHFWULFDO� DQG� WKHUPDO� FRQGXFWLYLW\� RI� &X�*13�
QDQRFRPSRVLWHV��0HWDOO�0DWHU�7UDQV�$�������������������

��� &KX�.���:DQJ�;��+���:DQJ�)���/L�<��%���+XDQJ�'��-���/LX�+���0D�:��/���/LX�
)��;���=KDQJ�+���/DUJHO\� HQKDQFHG� WKHUPDO� FRQGXFWLYLW\�RI� JUDSKHQH�FRSSHU�
FRPSRVLWHV�ZLWK�KLJKO\�DOLJQHG�JUDSKHQH�QHWZRUN��&DUERQ���������������������

��� 4X�'��� /L� )��� =KDQJ�+���:DQJ�4��� =KRX� 7���+X�&���;LH� 5���3UHSDUDWLRQ� RI�
JUDSKHQH�QDQRVKHHWV�FRSSHU�FRPSRVLWH�E\�VSDUN�SODVPD�VLQWHULQJ��$GY�0DWHU�
5HV���������������������

��� &KX� .��� :DQJ� ;�� +��� /L� <�� %��� +XDQJ� '�� -��� /LX� +��� =KDQJ� +��� 7KHUPDO�
SURSHUWLHV�RI�JUDSKHQH�PHWDO�FRPSRVLWHV�ZLWK�DOLJQHG�JUDSKHQH��0DWHU��'HV��
�����������������
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��� +VLHK� &�� &��� /LX� :�� 5��� 6\QWKHVLV� DQG� FKDUDFWHUL]DWLRQ� RI� QLWURJHQ�GRSHG�
JUDSKHQH�QDQRVKHHWV�FRSSHU� FRPSRVLWH� ILOP� IRU� WKHUPDO� GLVVLSDWLRQ��&DUERQ��
���������������

��� 7KDQK� '�� 9��� /L� /�� -��� &KX� &��:��� <HQ� 3�� -��� :HL� .�� +��� 3ODVPD�DVVLVWHG�
HOHFWURFKHPLFDO� H[IROLDWLRQ� RI� JUDSKLWH� IRU� UDSLG� SURGXFWLRQ� RI� JUDSKHQH�
VKHHWV��56&�$GYDQFHV���������������������

��� 7ULQK�3��9���$QK�1��1���+RQJ�1��7���+RQJ�3��1���0LQK�3��1���7KDQJ�%��+���
([SHULPHQWDO� VWXG\� RQ� WKH� WKHUPDO� FRQGXFWLYLW\� RI� HWK\OHQH� JO\FRO�EDVHG�
QDQRIOXLG�FRQWDLQLQJ�*U�&17�K\EULG�PDWHULDO��-RXUQDO�RI�0ROHFXODU�/LTXLGV��
������������������

6800$5<�

678'<�21�7+(�35(3$5$7,21�2)�&233(5�0$75,;�&20326,7(�
5(,1)25&('�%<�*5$3+(1(�86,1*�32:'(5�0(7$//85*<�0(7+2'�

&RSSHU�JUDSKHQH��&X�*U��FRPSRVLWH�PDWHULDOV�FRQWDLQLQJ���YRO��JUDSKHQH��*U��
ZDV�VXFFHVVIXOO\�IDEULFDWHG�E\�SRZGHU�PHWDOOXUJ\�PHWKRG�XVLQJ�LVRVWDWLF�KRW�SUHVVLQJ�
WHFKQLTXH�� 7KH� PRUSKRORJLFDO� DQG� VWUXFWXUDO� DQDO\VLV� VKRZHG� WKDW� WKH� FRPSRVLWH�
PDWHULDO�KDV�D�UHODWLYHO\�KRPRJHQRXV�VWUXFWXUH��7KH�LQIOXHQFH�RI�*U�UHLQIRUFHPHQW�RQ�
WKH�PHFKDQLFDO�SURSHUWLHV�DQG�ZHDU�EHKDYLRU�KDV�EHHQ�VWXGLHG��([SHULPHQWDO� UHVXOWV�
VKRZ�WKDW�ZKHQ�WKH�*U�FRPSRQHQW�LV�UHLQIRUFHG��WKH�KDUGQHVV�DQG�WHQVLOH�VWUHQJWK�RI�
&X�*U� FRPSRVLWH� LQFUHDVH� E\� ���� DQG� ���� KLJKHU� WKDQ� WKDW� RI� &X�� UHVSHFWLYHO\��
6LPLODUO\��WKH�FRHIILFLHQW�RI�IULFWLRQ�DQG�ZHDU�UDWH�RI�&X�*U�FRPSRVLWH�PDWHULDOV�DUH�
UHGXFHG�WR�����FRPSDUHG�WR�&X�PDWHULDOV��7KXV��WKH�*U�PDWHULDO�KDV�GHPRQVWUDWHG�
WKH� DELOLW\� WR� LPSURYH� WKH�PHFKDQLFDO� SURSHUWLHV� DQG�ZHDU� UHVLVWDQFH� RI� &X�EDVHG�
FRPSRVLWHV��7KLV�UHVXOW�RSHQV�XS�WKH�DSSOLFDELOLW\�RI� WKLV�FRPSRVLWH� LQ�DSSOLFDWLRQV�
LQ�PRGHUQ�LQGXVWULHV�VXFK�DV�DXWRPRELOHV��HOHFWULFLW\��DQG�HOHFWURQLFV��

.H\ZRUGV�� *UDSKHQH�� &X FRPSRVLWH�� PLFURVWUXFWXUH�� PHFKDQLFDO� SURSHUWLHV��
ZHDU��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����9L͏Q�.KRD�K͕F�Y̵W�OL͏X��9L͏Q�+jQ�OkP�.KRD�K͕F�Yj�&{QJ�QJK͏�9L͏W�1DP�

/LrQ�K͏��3KҥP�9ăQ�7UuQK�
9LӋQ�.KRD�KӑF�YұW�OLӋX��9LӋQ�+jQ�OkP�.KRD�KӑF�Yj�&{QJ�QJKӋ�9LӋW�1DP�
���+RjQJ�4XӕF�9LӋW��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL�
ĈLӋQ�WKRҥL��������������(PDLO��WULQKSY#LPV�YDVW�YQ


