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&i�GӑQ�EӇ �3WHU\JRSOLFKWK\V�VSS��� Oj� ORjL�QJRҥL� ODL�[kP�KҥL�Fy�QJXӗQ�JӕF� Wӯ
1DP�0ӻ ÿm�[kP�OҩQ�FiF�WKӫ\�YӵF�ӣ ���TXӕF�JLD�WUrQ�WKӃ JLӟL�Wӯ FKkX�È��FKkX�3KL��
FKkX�ÆX�ÿӃQ�%ҳF�0ӻ >�@��&K~QJ�ÿѭӧF�[HP�Oj�PӕL�ÿH�GӑD�QJKLӋP�WUӑQJ�ÿӕL�YӟL�QJKӅ
Fi�QѭӟF�QJӑW�ӣ FKkX�È��0ӻ Yj�0H[LFR�>����@��&i�GӑQ�EӇ FҥQK�WUDQK�YӟL�FiF�ORjL�EҧQ�
ÿӏD�YӅ WKӭF�ăQ�Yj�P{L�WUѭӡQJ�VӕQJ�YӟL�SKә WKӭF�ăQ�UӝQJ��FKLӅX�GjL�ÿѭӡQJ�UXӝW�Fy�WKӇ
OrQ�WӟL�KѫQ���P��WUXQJ�EuQK�����P���NKҧ QăQJ�WKtFK�QJKL�FDR��VӭF�VLQK�VҧQ�OӟQ��WӕF�ÿӝ
WăQJ�WUѭӣQJ�QKDQK��OjP�ELӃQ�ÿәL�FҩX�WU~F�WKjQK�SKҫQ�ORjL�Yj�VX\�JLҧP�QJXӗQ�OӧL�Fi�
QѭӟF QJӑW�>����� ����@�

Ӣ 9LӋW�1DP��&i�GӑQ�EӇ ÿm�[XҩW�KLӋQ�ӣ KҫX�KӃW�FiF�OѭX�YӵF�V{QJ�FKtQK��FiF�Kӗ
FKӭD�Yj�FK~QJ�ÿm�ÿѭӧF� FKӭQJ�PLQK� Oj� ORjL�QJRҥL� ODL� WKtFK�QJKL� WӕW� WURQJ�FiF� WKӫ\�
YӵF�ӣ PLӅQ�1DP�9LӋW�1DP�>��������������������@��=ZRU\NLQ�Yj�%XGDHY��������QJKLrQ�
FӭX�Vѫ�Eӝ EDQ�ÿҫX�YӅ ÿһF�ÿLӇP�VLQK�VҧQ�FӫD�&i�GӑQ�EӇ ӣ V{QJ�'LQK��WӍQK�.KiQK�+zD�
QKѭQJ�FKѭD�FXQJ�FҩS�ÿҫ\�ÿӫ FiF�WK{QJ�WLQ�YӅ ÿһF�ÿLӇP�VLQK�KӑF�VLQK�VҧQ�FӫD�JLӕQJ�
�JHQXV��Fi�Qj\�>��@��7UҫQ�ĈӭF�'LӉQ Yj�FV� �������ÿm�QJKLrQ�FӭX�FiF�ÿһF�ÿLӇP�VLQK�
KӑF�VLQK�VҧQ�FӫD�&i�GӑQ�EӇ ӣ KDL�GҥQJ�WKӫ\�YӵF�QѭӟF�ÿӭQJ��Kӗ 6XӕL�7UҫX��Yj�QѭӟF�
FKҧ\��V{QJ�'LQK��FKR�WKҩ\�JLӕQJ�Fi�Qj\�Fy�P�D�VLQK�VҧQ�Wӯ WKiQJ���ÿӃQ�WKiQJ����Yj�
Uӝ QKҩW�YjR�WKiQJ�������.tFK�WKѭӟF�WKjQK�WKөF�VLQK�GөF�OҫQ�ÿҫX�QKӓ KѫQ�FiF�ORjL�EҧQ�
ÿӏD��VӭF�VLQK�VҧQ�OӟQ��FKLӃQ�OѭӧF�VLQK�VҧQ�ÿD�GҥQJ�ÿӇ WӕL�ѭX�KyD�NKҧ QăQJ�WKtFK�QJKL�
Yj�[kP�KҥL�FӫD�FK~QJ�>�@��&iF�QJKLrQ�FӭX�YӅ KuQK�WKiL�Yj�VLQK�KӑF�SKkQ�Wӱ ÿm�FKӍ UD�
UҵQJ� WKjQK�SKҫQ� ORjL�&i�GӑQ�EӇ JLӕQJ� �JHQXV� 3WHU\JRSOLFKWK\V ӣ PLӅQ�1DP�9LӋW�
1DP� EDR� JӗP� �� ORjL� 3�� GLVMXQFWLYXV�� 3�� SDUGDOLV Yj� FRQ� ODL� JLӳD� FK~QJ� 3��
GLVMXQFWLYXV�î�3��SDUGDOLV >�@�

&iF�QJKLrQ�FӭX�WUrQ�ÿm�FXQJ�FҩS�WK{QJ�WLQ�YӅ VLQK�KӑF�VLQK�VҧQ�Yj�WăQJ�WUѭӣQJ�
FӫD� Fi� WUѭӣQJ� WKjQK�ӣ Kӗ FKӭD�Yj� V{QJ��1JKLrQ� FӭX�Qj\� FK~QJ� W{L� WұS� WUXQJ� JLҧL�
TX\ӃW�QKӳQJ�KLӇX�ELӃW�YӅ ÿһF�ÿLӇP�VLQK�KӑF�VLQK�VҧQ�Yj� WăQJ� WUѭӣQJ�EDR�JӗP��Vӵ
SKkQ�ELӋW�JLӟL�WtQK��Wӹ OӋ ÿӵF�� FiL��Vӵ SKiW�WULӇQ�WX\ӃQ�VLQK�GөF�Yj�WăQJ�WUѭӣQJ�FӫD�Fi�
JLDL� ÿRҥQ� WLӅQ� WUѭӣQJ� WKjQK�ӣ FiF�NrQK�GүQ�QѭӟF��PӝW� GҥQJ� WKӫ\�YӵF�FzQ� tW� ÿѭӧF
QJKLrQ�FӭX�
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�����ĈӕL�WѭӧQJ��&i�GӑQ�EӇ �3WHU\JRSOLFKWK\V�VSS���JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK�
�KuQK����

�����3KѭѫQJ�SKiS
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������ 7KX�P̳X Fi

&i�GӑQ�EӇ JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK�ÿѭӧF�WKX�Wӯ NrQK�GүQ�QѭӟF�$P�&K~D�
���R������
�1�����R�����
�(��WӍQK�.KiQK�+zD��9LӋW�1DP��0үX�ÿѭӧF�WLӃQ�KjQK�WKX���
ÿӧW�YjR�WKiQJ���Yj�WKiQJ���QăP�������&i�ÿѭӧF�ÿiQK�EҳW�EҵQJ�FKjL�NtFK�WKѭӟF�PҳW�
OѭӟL� �� FP�[� �� FP�� 6DX�ÿy��PүX� ÿѭӧF� YұQ� FKX\ӇQ� VӕQJ� YӅ SKzQJ� WKt� QJKLӋP�&KL�
QKiQK�9HQ�ELӇQ��7UXQJ� WkP�1KLӋW�ÿӟL�9LӋW� � 1JD�ÿӇ SKkQ� WtFK��&iF� WK{QJ�Vӕ P{L�
WUѭӡQJ�ÿѭӧF�[iF�ÿӏQK�EҵQJ�Pi\�ÿR�ÿD� FKӍ WLrX�+DQQD�+,������Yj�Pi\�ÿR� WӕF�ÿӝ
GzQJ�FKҧ\�*OREDO�:DWHU��

+uQK��� &i�GӑQ�EӇ WLӅQ�WUѭӣQJ�WKjQK�ӣ NrQK�GүQ�QѭӟF�$P�&K~D��
�D��� QKyP�NtFK�WKѭӟF�/W §����PP���E��� QKyP�NtFK�WKѭӟF�/W §�����PP

�������;͵ Oê�P̳X

0үX�VDX�NKL�WKX�ÿѭӧF�ÿӏQK�GDQK�WӟL�JLӕQJ�WKHR�NKyD�SKkQ�ORҥL�$UPEUXVWHU�Yj�
3DJH��������>��@��&KLӅX�GjL�WәQJ��/W��ÿѭӧF�[iF�ÿӏQK�EҵQJ�WKѭӟF�ÿR�Fy�ÿӝ FKtQK�[iF�
���� PP�� NKӕL� OѭӧQJ� WRjQ� WKkQ� �:W�� ÿѭӧF� [iF� ÿӏQK� EҵQJ� FkQ� ÿLӋQ� Wӱ (OHFWURQLF�
3UHFLVLRQ�%DODQFH��.'�7%('�������Fy�ÿӝ FKtQK�[iF������J��.KӕL�OѭӧQJ�WX\ӃQ�VLQK�
GөF� �:76'�� ÿѭӧF� [iF� ÿӏQK� EҵQJ� FkQ� ÿLӋQ� Wӱ (OHFWURQLF� %DODQFH� $;� ����� 1R� '�
����������Fy�ÿӝ FKtQK�[iF��������J��7X\ӃQ�VLQK�GөF�FӫD�Fi�ÿѭӧF�EҧR�TXҧQ�WURQJ�
GXQJ�GӏFK�IRUPDOGHK\G WUXQJ�WtQK�����ÿӇ SKkQ�WtFK�WLӃS�WKHR�

�������3KkQ�WtFK�P̳X

&iF�JLDL�ÿRҥQ�SKiW�WULӇQ�WX\ӃQ�VLQK�GөF�ÿѭӧF�[iF�ÿӏQK�WKHR�SKѭѫQJ�SKiS�FӫD�
1LNROVN\�������� .LQJ���������7UDQ�'XF�'LHQ�HW�DO���>������������@�Yj Vӱ GөQJ�NtQK�
KLӇQ�YL��2O\PSXV��&.;��6)� ӣ ÿӝ SKyQJ�ÿҥL����;�����;�Yj���;�ÿӇ TXDQ�ViW�P{�KӑF�
WX\ӃQ�VLQK�GөF��

7ӹ OӋ JLӟL�WtQK�ÿѭӧF�[iF�ÿӏQK�EҵQJ�FKӍ Vӕ ÿӵF�� FiL�WKX�ÿѭӧF��.LӇP�ÿӏQK�&KL�
VTXDUH�ÿѭӧF�Vӱ GөQJ�ÿӇ NLӇP�WUD�Vӵ NKiF�ELӋW�JLӳD�Fi�ÿӵF�Yj�Fi�FiL�WKX ÿѭӧF�WURQJ�Wӵ
QKLrQ��S�� ���� ÿѭӧF�[HP�Oj�Fy�ê�QJKƭD�WKӕQJ�Nr�

0ӕL�TXDQ�KӋ JLӳD�FKLӅX�GjL�Yj�NKӕL� OѭӧQJ�ÿѭӧF�[iF�ÿӏQK�EҵQJ�SKѭѫQJ�WUuQK�
KӗL�TX\�WX\ӃQ�WtQK�WKHR�F{QJ�WKӭF���� >��@�

܅ ൌ ࢈ۺࢇ ���

7URQJ�ÿy��:� .KӕL�OѭӧQJ�WRjQ�WKkQ��J��

/��&KLӅX�GjL�WRjQ�WKkQ��PP��

D��7KDP Vӕ�KӗL�TX\ �FKһQ��

E��7KDP�Vӕ�KӗL�TX\��ÿӝ�GӕF��
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&iF�SKpS�SKkQ�WtFK�WKӕQJ�Nr�ÿѭӧF�WKӵF�WUrQ�SKҫQ�PӅP�56WXGLR��������6ӱ�GөQJ�
KjP�VKDSLUR�WHVW�ÿӇ�NLӇP�ÿӏQK�SKkQ�SKӕL�FKXҭQ�FӫD�Gӳ�OLӋX�WKX�ÿѭӧF��.LӇP�ÿӏQK�W�
�KjP� W�WHVW�� ÿӇ� VR� ViQK� FiF�PүX� WXkQ� WKHR� TX\� OXұW� SKkQ� SKӕL� FKXҭQ�� .LӇP� ÿӏQK�
:LOFR[RQ��ZLOFR[�WHVW��ÿӇ�VR�ViQK�FiF�PүX�NK{QJ�WXkQ�WKHR�TX\�OXұW�SKkQ�SKӕL�FKXҭQ�
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�����&iF�WK{QJ�Vӕ P{L�WUѭӡQJ�WҥL�NrQK�GүQ�QѭӟF�$P�&K~D

&iF�WK{QJ�Vӕ P{L�WUѭӡQJ�WҥL�NrQK�GүQ�QѭӟF�$P�&K~D�ÿѭӧF�WUuQK�Ej\�ӣ %ҧQJ�
���&iF�WK{QJ�Vӕ QKѭ�QKLӋW�ÿӝ��S+��ÿӝ PһQ��WәQJ�FKҩW�UҳQ�KzD�WDQ��7'6���R[\�KzD�WDQ�
�'2��ÿӅX�SK��KӧS�YӟL�Vӵ VLQK�WUѭӣQJ�Yj�SKiW�WULӇQ�FӫD�&i�GӑQ�EӇ��&i�GӑQ�EӇ ÿѭӧF�
EiR�FiR�Oj�ORjL�Fy�NKҧ QăQJ�WKtFK�QJKL�FDR�WURQJ�FiF�WKӫ\�YӵF�QKLӋW�ÿӟL�>�������@�

%ҧQJ��� &iF�WK{QJ�Vӕ P{L�WUѭӡQJ�WҥL�NrQK�GүQ�QѭӟF�$P�&K~D
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�����7ӹ OӋ ÿӵF�FiL

7ӹ OӋ ÿӵF�FiL�WURQJ�Wӵ QKLrQ�FӫD�&i�GӑQ�EӇ WLӅQ�WUѭӣQJ�WKjQK�ӣ NrQK�GүQ�QѭӟF�
$P�&K~D�Oj������.ӃW�TXҧ Qj\�WѭѫQJ�Wӵ YӟL�Wӹ OӋ ÿӵF�FiL�FӫD�&i�GӑQ�EӇ WKX�ÿѭӧF�ӣ Kӗ
6XӕL�7UҫX�Yj�V{QJ�'LQK� WӍQK�.KiQK�+zD� >�@��.ӃW�TXҧ Qj\�FǊQJ� WѭѫQJ� Wӵ YӟL� Wӹ OӋ
ÿӵF�FiL�WUrQ�ORjL�3��GLVMXQFWLYXV WKX�ÿѭӧF�ӣ V{QJ�0DULNLQD��3KLOLSSLQHV�>��@��.ӃW�TXҧ
SKkQ�WtFK�KuQK�WKiL�QJRjL�WX\ӃQ�VLQK�GөF�FKR�WKҩ\�ORjL�Fi�Qj\�Fy�WKӇ SKkQ�ELӋW�ÿӵF�
FiL�EҵQJ�PҳW�WKѭӡQJ�ӣ NtFK�WKѭӟF�UҩW�QKӓ �Fi�FiL� FKLӅX�GjL�WәQJ�/W  ��������������
PP��NKӕL�OѭӧQJ�WRjQ�WKkQ�:W  �������������J��Fi�ÿӵF��/W  ��������������PP��:W� �
������������J���KuQK��D��EҧQJ����

+uQK��� 7X\ӃQ�VLQK�GөF�FӫD�&i�GӑQ�EӇ ӣ NrQK�$P�&K~D���D��� WX\ӃQ�VLQK�GөF�FiL�ӣ
QKyP�Fi�Fy�/W�§����PP���E��� WX\ӃQ�VLQK�GөF�FiL�ӣ QKyP�Fi�Fy�/W�§�����PP�

�����.KӕL�OѭӧQJ�WX\ӃQ�VLQK�GөF�FiL

.tFK�WKѭӟF�Fi�Yj�NKӕL�OѭӧQJ�WX\ӃQ�VLQK�GөF�FiL�ÿѭӧF�WUuQK�Ej\�ӣ EҧQJ���
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%ҧQJ����.tFK�WKѭӟF�Fi�Yj�NKӕL�OѭӧQJ�WX\ӃQ�VLQK�GөF�&i�GӑQ�EӇ ӣ FiF�JLDL�ÿRҥQ�Yj�
WKӡL�JLDQ�ÿiQK�EҳW NKiF�QKDX�WURQJ�QăP

7KӡL�
JLDQ
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*KL�FK~��6͙ OL͏X�WUuQK�Ej\�Oj�JLi�WU͓ 7UXQJ�EuQK���Ĉ͡ O͏FK�FKX̱Q��JLi�WU͓ QK͗
QK̭W�� JLi�WU͓ OͣQ�QK̭W���/W � FKL͉X�GjL�W͝QJ��:W � NK͙L�O˱ͫQJ�WRjQ�WKkQ��:76' � NK͙L�
O˱ͫQJ�WX\͇Q�VLQK�GͭF��Q�� V͙ P̳X��&iF�JLi�WU͓ F�QJ�P͡W�F͡W�ÿ˱ͫF�VR�ViQK�YͣL�QKDX�Yj�
FiF�FKͷ FiL�D��E��F�FKR�EL͇W�V NKiF�EL͏W�Fy�ê�QJKƭD�WK͙QJ�Nr��S�������

.KӕL� OѭӧQJ� WX\ӃQ� VLQK�GөF�FiL� JLDL� ÿRҥQ� ,� Oj�����������������J� ��������J� �
�������J��� JLDL� ÿRҥQ� ,,� WKX�ӣ WKiQJ���QăP������ Oj�����������������J� ��������J� �
�������J��Yj�JLDL�ÿRҥQ�,,�WKX�ÿѭӧF�ӣ WKiQJ���QăP������Oj�����������������J���������
J�� �������J���&y�Vӵ NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�JLӳD�NKӕL�OѭӧQJ�WX\ӃQ�VLQK�GөF�
:76' ӣ Fi�FiL�JLDL�ÿRҥQ�,�� ,,� WKX�ӣ WKӡL�ÿLӇP�WKiQJ��������Yj�JLDL�ÿRҥQ�,,� WKX�YjR�
WKӡL� ÿLӇP� WKiQJ�������� �S��������1Kѭ�Yұ\�� Fy� WKӇ FKR� WKҩ\� UҵQJ�ӣ JLDL� ÿRҥQ� WLӅQ
WUѭӣQJ� WKjQK�� WX\ӃQ� VLQK�GөF�FiL� Fy� Vӵ WăQJ� OrQ� YӅ NKӕL� OѭӧQJ�ӣ ÿҫX�Yj� FXӕL� JLDL�
ÿRҥQ� ,,��ĈLӅX�Qj\��FǊQJ� WѭѫQJ�ÿӗQJ�YӟL�YLӋF� WăQJ�NKӕL� OѭӧQJ�Yj� FKLӅX�GjL�FӫD�Fi�
�EҧQJ�����.KӕL�OѭӧQJ�WX\ӃQ�VLQK�GөF�FiL�ӣ JLDL�ÿRҥQ�,�WKX�ÿѭӧF�ӣ NrQK�GүQ�QѭӟF�$P�
&K~D� QKӓ KѫQ ��� OҫQ� VR� YӟL� QJKLrQ� FӭX� FӫD� -XPDZDQ� Yj�+HUUHUD� ������� ӣ V{QJ�
0DULNLQD��3KLOLSSLQHV�Oj������������J�����������J��>��@��

�����.tFK�WKѭӟF�Fi�JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK

.tFK� WKѭӟF�Fi� JLDL� ÿRҥQ� WLӅQ� WUѭӣQJ� WKjQK��NK{QJ�Fy� Vӵ NKiF�ELӋW� Fy� ê�QJKƭD�
WKӕQJ�Nr�JLӳD�Fi�ÿӵF�Yj�Fi�FiL�WKX�ÿѭӧF�ӣ F�QJ�WKӡL�ÿLӇP�ÿiQK�EҳW��S ! �������KuQK����

&y�Vӵ NKiF�ELӋW� Fy�ê�QJKƭD� WKӕQJ�Nr�JLӳD�NtFK� WKѭӟF���QKyP�Fi� WLӅQ� WUѭӣQJ�
WKjQK�ÿiQK�EҳW�ÿѭӧF�ӣ FiF�WKӡL�ÿLӇP�NKiF�QKDX�WURQJ�QăP��&i�FiL�ÿiQK�EҳW�ӣ WKiQJ�
�������Fy�/W  ��������������PP������ ���PP��Yj�:W  �������������J�������� �����J��
QKӓ KѫQ�ÿiQJ�NӇ VR�YӟL�Fi�FiL�ÿiQK�EҳW�ӣ WKiQJ��������Fy�/W  ����������������PP�
����������PP��Yj�:W� ��������������J��������� ������J���S � �������7ѭѫQJ�Wӵ��Fi�ÿӵF�



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϰ͕�ϭϭͲϮϬϮϭ ϵϵ

ÿiQK�EҳW�ӣ WKiQJ��������Fy�/W ��������������PP������ ���PP��Yj�:W  ������������J�
������� ����J��QKӓ KѫQ�ÿiQJ�NӇ VR�YӟL�Fi�ÿӵF�ÿiQK�EҳW�ӣ WKiQJ��������Fy�/W  ��������
��������PP������� ����PP��Yj�:W� ��������������J� �������� ������J���S � ������
�EҧQJ����

+uQK��� %R[SORW��ÿѭӡQJ�QJDQJ�Oj�WUXQJ�Yӏ��FiF�FKҩP�Oj�JLi�WUӏ QJRҥL�ELrQ��Ĉ�� Fi�
ÿӵF��&�� Fi�FiL��YӅ FKLӅX�GjL�Yj�NKӕL�OѭӧQJ�&i�GӑQ�EӇ JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK�

�����7ѭѫQJ�TXDQ�JLӳD�FKLӅX�GjL�Yj�NKӕL�OѭӧQJ�Fi�JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK

7ѭѫQJ�TXDQ�JLӳD�FKLӅX�GjL�Yj�NKӕL OѭӧQJ�&i�GӑQ�EӇ WLӅQ� WUѭӣQJ� WKjQK�ÿѭӧF�
WKӇ KLӋQ�ӣ +uQK����&i�FiL��:� ��������/��������5�  ���������Q� �����Yj�Fi�ÿӵF��:� �
�������/��������5�  ���������Q� ������1Kѭ�Yұ\��WKDP�Vӕ WăQJ�WUѭӣQJ�E ӣ Fҧ Fi�FiL�Yj�
Fi�ÿӵF�ÿӅX�QKӓ KѫQ�WKDP�Vӕ E WLrX�FKXҭQ��E� ����FKR�WKҩ\�ӣ JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�
WKjQK�&i�GӑQ�EӇ Fy�[X�KѭӟQJ�SKiW�WULӇQ�YӅ FKLӅX�GjL�KѫQ�NKӕL�OѭӧQJ�Fѫ�WKӇ Yj�JLҧL�
WKtFK�FKһW�FKӁ 5� §����KuQK����>��@�

.ӃW�TXҧ Qj\�NKi�WѭѫQJ�ÿӗQJ�YӟL�QJKLrQ�FӭX�YӅ WѭѫQJ�TXDQ�JLӳD�FKLӅX�GjL�Yj�
NKӕL� OѭӧQJ�FӫD�&i�GӑQ�EӇ WҥL�FiF�WKӫ\�YӵF�PLӅQ�1DP�9LӋW�1DP�YӟL� WKDP�Vӕ WăQJ�
WUѭӣQJ� E�  � ����� >�@� Yj� FǊQJ� WѭѫQJ� Wӵ YӟL� WKDP� Vӕ WăQJ� WUѭӣQJ� ÿӕL� YӟL�
3WHU\JRSOLFKWK\V VSS��ӣ WӍQK�*XDQJGRQJ��7UXQJ�4XӕF�Oj�E  �������� ������>��@�

7ӯ FiF�NӃW�TXҧ QJKLrQ�FӭX�WUrQ��JLҧ WKX\ӃW�YӅ WKtFK�QJKL�FӫD�&i�GӑQ�EӇ WURQJ�FiF�
WKӫ\�YӵF�ӣ 9LӋW�1DP�Fy�Vӵ NKiF�ELӋW�KD\�NK{QJ"�&K~QJ�W{L�Gӵ WtQK�WULӇQ�NKDL�PӝW�
P{�KuQK�QX{L�WKt�QJKLӋP�ӣ ÿLӅX�NLӋQ�QѭӟF�FKҧ\�Yj�QѭӟF�ÿӭQJ�VӁ ÿѭӧF�WLӃQ�KjQK�YӟL�
QKyP�Fi�WLӅQ�WUѭӣQJ�WKjQK�WURQJ�FiF�QJKLrQ�FӭX�WLӃS�WKHR�ÿӇ NLӇP�FKӭQJ�YҩQ�ÿӅ Qj\�
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+uQK����7ѭѫQJ�TXDQ�JLӳD�FKLӅX�GjL�Yj�NKӕL�OѭӧQJ�&i�GӑQ�EӇ 3WHU\JRSOLFKWK\V VSS��
JLDL�ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK���D��� Fi�FiL���E��� Fi�ÿӵF

���.ӂ7�/8Ұ1

� &y�WKӇ SKkQ�ELӋW�JLӟL�WtQK�FӫD�&i�GӑQ�EӇ WLӅQ�WUѭӣQJ�WKjQK�EҵQJ�PҳW�WKѭӡQJ�
ӣ NtFK�WKѭӟF�UҩW�QKӓ /W�§����PP����FP���:W�§���J�Yj�Wӹ OӋ ÿӵF�FiL�FӫD�TXҫQ�WKӇ Fi�
WLӅQ�WUѭӣQJ�WKjQK�Oj�����

� &y�Vӵ NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�JLӳD�:76'�Fi�WLӅQ�WUѭӣQJ�WKjQK�ӣ JLDL�
ÿRҥQ�,���������J���JLDL�ÿRҥQ�,,���������J��WKX�ӣ F�QJ�WKӡL�ÿLӇP�Yj�QKӓ KѫQ ÿiQJ�NӇ
VR�YӟL�:76'�JLDL�ÿRҥQ�,,���������J��WKX�ӣ WKӡL�JLDQ�WLӃS�WKHR��S � ������

� &i GӑQ�EӇ Fy�[X�KѭӟQJ�WăQJ�WUѭӣQJ�YӅ FKLӅX�GjL�KѫQ�VR�YӟL�NKӕL�OѭӧQJ�ӣ JLDL�
ÿRҥQ�WLӅQ�WUѭӣQJ�WKjQK��E � ���Yj�JLҧL�WKtFK FKһW�FKӁ 5� §���

/ͥL�F̫P�˯Q��7U̯Q�ĈͱF�'L͍Q ÿ˱ͫF�WjL�WUͫ EͧL�7̵S�ÿRjQ�9LQJURXS Yj�K͟ WUͫ EͧL�
FK˱˯QJ� WUuQK� K͕F� E͝QJ� ÿjR� W̩R� WL͇Q� Vƭ� WURQJ� Q˱ͣF� FͯD� 4XͿ� Ĉ͝L� PͣL� ViQJ� W̩R�
9LQJURXS� �9,1,)��� 9L͏Q� 1JKLrQ� FͱX� 'ͷ� OL͏X� OͣQ� �9LQ%LJGDWD��� Pm� V͙�
9,1,)������76����

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 2UILQJHU� $� %��� *RRGGLQJ� '� '�� 7KH� JOREDO� LQYDVLRQ� RI� WKH� VXFNHUPRXWK�
DUPRUHG� FDWILVK� JHQXV� 3WHU\JRSOLFKWK\V� �6LOXULIRUPHV�� /RULFDULLGDH���
DQQRWDWHG�OLVW�RI�VSHFLHV��GLVWULEXWLRQDO�VXPPDU\��DQG�DVVHVVPHQW�RI� LPSDFWV��
=RRO��6WXG��������������������

�� 0� <��+RVVDLQ��5� /��9DGDV��5��5XL]�&DUXV��DQG�6� 0��*DOLE� $PD]RQ�VDLOILQ�
FDWILVK� SWHU\JRSOLFKWK\V� SDUGDOLV� �/RULFDULLGDH�� LQ� EDQJODGHVK�� $� FULWLFDO�
UHYLHZ� RI� LWV� LQYDVLYH� WKUHDW� WR� QDWLYH� DQG� HQGHPLF� DTXDWLF� VSHFLHV�� )LVKHV��
����������������

�� 5� 0�� $OIDUR� HW� DO��� ,QYDVLRQ� RI� DUPRUHG� FDWILVK� LQ� ,QILHUQLOOR� UHVHUYRLU��
0LFKRDFiQ�*XHUUHUR��0H[LFR��6RFLR�HFRQRPLF�LPSDFW�DQDO\VLV��$�WDOH�RI�WZR�
,QYDGHUV�� LQ� 7ULQDWLRQDO� 5LVN� $VVHVVPHQW� *XLGHOLQHV� IRU� $TXDWLF� $OLHQ�
,QYDVLYH�6SHFLHV�7HVW��������S�������

:� ���������/������
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�� 6WROEXQRY� ,��$���7UDQ�'XF�'LHQ��0DVV�DOLHQ� ILVK� VSHFLHV� LQ� WKH� ILVK� IDXQD�RI�
LQODQG�ZDWHUV�LQ�&HQWUDO�9LHWQDP� ,QODQG�:DWHU�%LRORJ\� ����� ���������������

�� 6WROEXQRY�,� $���7UDQ�'XF�'LHQ� .DUDEDQRY�'� 3���7D[RQRPLF�FRPSRVLWLRQ�DQG
GLVWULEXWLRQ� RI� QRQ�LQGLJHQRXV� VXFNHUPRXWK� DPRUHG� FDWILVKHV� �6LOXULIRUPHV��
/RULFDULLGDH��LQ�6RXWK�9LHWQDP��,QODQG�:DWHU�%LRORJ\� ��������������������

�� 7UDQ�'XF�'LHQ��9R�7KL�+D��'DQJ�7KL�6DR�0DL��+X\QK�0LQK�6DQJ��1JX\HQ�7��
'��+LHX��6WROEXQRY�,� $�� 6SDZQLQJ�VHDVRQ��IHFXQGLW\�DQG�VL]H�DW�ILUVW�PDWXULW\�
RI� DOLHQ� VXFNHUPRXWK�DPRUHG� FDWILVKHV� �3WHU\JRSOLFKWK\V� VSS��� /RULFDULLGDH��
LQ� .KDQK� +RD� SURYLQFH�� 6RXWKHUQ� 9LHWQDP� 7KH� ,QWHUQDWLRQDO� &RQIHUHQFH�
�5XVVLD��6HSWHPEHU������� SS������

�� 6WROEXQRY�,��$���*XVDNRY�9��$���7UDQ�'XF�'LHQ�DQG�1JX\HQ�7KL�+DL�7KDQK��
)RRG� VSHFWUXP� DQG� WURSKLF� DQG� OHQJWK�ZHLJKW� FKDUDFWHULVWLFV� RI�
QRQLQGLJHQRXV� VXFNHUPRXWK� DUPRUHG� FDWILVKHV� 3WHU\JRSOLFKWK\V VSS��
�/RULFDULLGDH��LQ�9LHWQDP� ,QODQG�:DWHU�%LRORJ\�����������������������

�� 6WROEXQRY� ,�� $��� 7UDQ� 'XF� 'LHQ�� $UPEUXVWHU� -�� :��� 6XFNHUPRXWK�DUPRUHG�
FDWILVK� �6LOXULIRUPHV�� /RULFDULLGDH�� RI� FHQWUDO� DQG� 6RXWKHUQ�9LHWQDP� ,QODQG�
:DWHU�%LRORORJ\���������������������

�� 7UDQ�'XF�'LHQ��(� '��3DYORY��(� 9��*DQ]KD��$� *��%XVK��7KH�VWDWH�RI�JRQDGV�
DQG� OHYHO� RI� VH[� VWHURLGV� RI� LQYDVLYH� DUPRXUHG� FDWILVK� �3WHU\JRSOLFKWK\V��
/RULFDULLGDH�� LQ� 9LHWQDP� -RXUQDO� RI� ,FKWK\RORJ\�� �ɍȾɄ�
�����������������������������

��� *XVDNRY� 9�� $��� 6WROEXQRY� ,�� $��� 7UDQ� 'XF� 'LHQ� 0RGHUQ� GLVWULEXWLRQ� RI�
DUPRUHG� ɫDWILVKHV� �6LOXULIRUPHV�� /RULFDULLGDH�� LQ� &HQWUDO� 9LHWQDP�� ,QODQG
:DWHU %LRORJ\������� ��������������

��� =ZRU\NLQ�'� '���%XGDHY�6� 9���1RQ�LQGLJHQRXV�DUPRXUHG�FDWILVK�LQ�9LHWQDP��
LQYDVLRQ�DQG�V\VWHPDWLFV��,FKWK\RO��5HV������� ��������������

��� $UPEUXVWHU� -� :��� 3DJH� /� 0���5HGHVFULSWLRQ� RI� 3WHU\JRSOLFKWK\V� SXQFWDWXV�
DQG� GHVFULSWLRQ� RI� D� QHZ� VSHFLHV� RI� 3WHU\JRSOLFKWK\V� �6LOXULIRUPHV��
/RULFDULLGDH���1HRWURS��,FKWK\RO�������� ����������

��� 1LNROVN\�*��9���7KH�HFRORJ\�RI�ILVKHV� $FDGHPLF�SUHVV��/RQGRQ������������S�

��� 0LFKDHO�.LQJ��)LVKHULHV�ELRORJ\��DVVHVVPHQW�DQG�PDQDJHPHQW�� )LVKLQJ�1HZ�
%RRNV�� $� GLYLVLRQ� RI� %ODFNZHOO� 6FLHQFH� /WG�� ��� 8QLYHUVLW\� 6WUHHW�� &DUOWRQ�
9LFWRULD�������$XVWUDOLD������������SS�

��� -XPDZDQ�-��&���+HUUHUD�$��$���2YDU\�PRUSKRORJ\�DQG�UHSURGXFWLYH�IHDWXUHV�RI�WKH
IHPDOH�VXFNHUPRXWK�VDLOILQ�FDWILVK��3WHU\JRSOLFKWK\V�GLVMXQFWLYXV��:HEHU������
IURP�0DULNLQD�5LYHU��3KLOLSSLQHV� $VLDQ�)LVKHULHV�6FLHQFH������� ���������

��� )URHVH� 5�� 	� '�� 3DXO\�� &RQFHSWV�� GHVLJQ� DQG� GDWD� VRXUFHV� :RUOG)LVK��
)LVK%DVH��������S������

��� +XL�:HL HW� DO���7KH�GLVWULEXWLRQ�� HVWDEOLVKPHQW�DQG� OLIH�KLVWRU\� WUDLWV�RI�QRQ�
QDWLYH� VDLOILQ� FDWILVKHV� 3WHU\JRSOLFKWK\V� VSS�� LQ� WKH� *XDQJGRQJ� SURYLQFH� RI�
&KLQD��$TXDWLF�,QYDVLRQV����������������������
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6800$5<

5(352'8&7,9(�&+$5$&7(5,67,&6�$1'�*52:7+�2)
,19$6,9(�35(�0$785('�68&.(50287+�$0285('�&$7),6+�

�3WHU\JRSOLFKWK\V VSS���,1�.+$1+�+2$�3529,1&(��9,(71$0

3WHU\JRSOLFKWK\V VSS�� LV� DQ� LQYDVLYH� DOLHQ� VSHFLHV� GLVWULEXWHG� LQ� PRVW� ZDWHU�
ERGLHV�RI�VRXWKHUQ�9LHWQDP��3UH�PDWXUHG�ILVK������ ����PP�LQ�OHQJWK��ZHUH�VDPSOHG�
IURP�$P�&KXD�FDQDO����R������
�1�����R�����
�(��LQ�.KDQK�+RD�SURYLQFH��9LHWQDP�
DQG� DQDO\]HG� IRU� UHSURGXFWLYH� DQG� JURZWK� FKDUDFWHULVWLFV��0RUSKRORJ\� DQDO\VLV� RI�
JRQDG�RI�WKHVH�ILVK�LQGLFDWHG�WKDW�VH[�RI�VPDOO�ILVK��§ ��FP�LQ�OHQJWK����J�LQ�ZHLJKW��
FRXOG�EH�GLVWLQJXLVKHG�XVLQJ�QDNHG�H\HV��0DOH�WR�IHPDOH�UDWLR�IRU�WKH�SRSXODWLRQ�ZDV�
�����:HLJKW� RI� JRQDG� DW� VWDJH� ,� ZDV� VLJQLILFDQWO\� VPDOOHU� WKRVH� DW� VWDJH� ,,� �ERWK�
FROOHFWHG� DW� WKH� VDPH� DQG� GLIIHUHQW� VDPSOLQJ� SHULRG��� )LVK� DW� SUH�PDWXUHG� VWDJH�
WHQGHG�WR�JURZ�LQ�OHQJWK�PRUH�WKDQ�LQ�ZHLJKW��E�����5HVHDUFK�UHVXOWV�LQGLFDWHG�WKDW�
WKLV� VSHFLHV� KDG� GLYHUVH� UHSURGXFWLYH� FKDUDFWHULVWLFV� DQG� ZHOO� DGDSWHG� WR� ZDWHU�
ERGLHV�LQ�VRXWK�9LHWQDP�

.H\ZRUGV� 3WHU\JRSOLFKWK\V� VSS��� DOLHQ� ILVK�� UHSURGXFWLRQ�� JURZWK�� JRQDG��
OHQJWK��ZHLJKW��Fi�QJR̩L� ODL��VLQK�V̫Q�� WăQJ�WU˱ͧQJ�� WX\͇Q�VLQK�GͭF��FKL͉X�GjL��NK͙L�
O˱ͫQJ�

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
����3KzQJ�&{QJ�QJK͏ 1X{L�WU͛QJ��9L͏Q�+̫L�G˱˯QJ�K͕F�1KD�7UDQJ�
����9L͏Q�6LQK�K͕F�Q˱ͣF�Q͡L�ÿ͓D�3DSDQLQ��9L͏Q�+jQ�OkP�.KRD�K͕F�1JD


