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KRҥFK�Yj�QҵP�WURQJ�GDQK�ViFK�FiF�ORjL�QJX\�FҩS��FҫQ�Fy�FKLӃQ�OѭӧF�NKDL�WKiF�Yj�EҧR�
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Oj�QKyP�Nê�VLQK�WKѭӡQJ�JһS�>�@��*LiS�[iF�Nê�VLQK�Fy�NKҧ�QăQJ�WKtFK�QJKL�UҩW�WӕW�ÿӇ�
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ELӋW��&K~QJ�Fy�WKӇ�Jk\�QrQ�QKӳQJ�YӃW�WKѭѫQJ�WUrQ�Fѫ�WKӇ�YұW�FKӫ�WҥR�ÿLӅX�NLӋQ�FKR�YL�
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ORjL�JLiS�[iF�Yj�FѭӡQJ�ÿӝ�QKLӉP�Pj�EӋQK�JLiS�[iF�Nê�VLQK�Fy�WKӇ�OjQK�WtQK��Fy�WKӇ�
ҧQK�KѭӣQJ�ÿӃQ�Vӵ�VLQK�WUѭӣQJ��SKiW� WULӇQ�FӫD�YұW�FKӫ��QKѭQJ�FǊQJ�Fy�WKӇ�Jk\�FKӃW�
YӟL�Vӕ�OѭӧQJ�OӟQ�Yj�VX\�JLҧP�TXҫQ�WKӇ�YұW�FKӫ�>�@��
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6LQJDSRUH� >�@��ҨQ�Ĉӝ� >�����@��3DNLVWDQ� >��@��&iF�NӃW�TXҧ�QJKLrQ�FӭX�ÿm� FXQJ�FҩS�
QKLӅX�WK{QJ�WLQ�ê�QJKƭD�YӅ�JLiS�[iF�Nê�VLQK�FǊQJ�QKѭ�PӭF�ÿӝ�ҧQK�KѭӣQJ�ÿӃQ�ORjL�YұW�
FKӫ�Qj\��7ҥL�9LӋW�1DP��QJKLrQ�FӭX�FӫD�%RVFKPD��������ÿm�SKiW�KLӋQ�Yj�P{�Wҧ����ORjL�
JLiS�[iF�Nê�VLQK�PӟL�Oj�6DFFXOLQD�VHUHQHL�WUrQ�JKҽ�FKӳ�WKұS�WKX�WҥL�YӏQK�1KD�7UDQJ�
>��@�� WX\�QKLrQ�ÿk\�FKӍ� Oj�NӃW�TXҧ�NKҧR�ViW�EѭӟF�ÿҫX��%jL�EiR�Qj\�FXQJ�FҩS� WKrP�
WK{QJ�WLQ�YӅ�WKjQK�SKҫQ�ORjL�Yj�WuQK�WUҥQJ�QKLӉP�PӝW�Vӕ�ORjL�JLiS�[iF�Nê�VLQK�WUrQ�
JKҽ�FKӳ�WKұS�WҥL�YӏQK�1KD�7UDQJ��ÿӗQJ�WKӡL�JyS�SKҫQ�OjP�Fѫ�Vӣ�FKR�YLӋF�SKzQJ�QJӯD�
Yj�ÿLӅX�WUӏ�FiF�EӋQK�OLrQ�TXDQ�ÿӃQ�Nê�VLQK�WU�QJ�JL~S�FKR�YLӋF�EҧR�WӗQ��SKөF�KӗL�Yj�
NKDL�WKiF�EӅQ�YӳQJ�ORjL�JKҽ�FKӳ�WKұS�&KDU\EGLV�IHULDWD��EұF�SKkQ�KҥQJ�VӁ�QJX\�FҩS�
�98��WKHR�6iFK�Ĉӓ�9LӋW�1DP�������
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9ұW�OLӋX�QJKLrQ�FӭX��/RjL�JKҽ�FKӳ�WKұS��PүX�ÿѭӧF�WKX�WҥL�YӏQK�1KD�7UDQJ��
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�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

�7KX�Yj�[͵�Oê�P̳X�JḰ�FKͷ�WK̵S�

7әQJ�Vӕ�����Fi� WKӇ�JKҽ� FKӳ� WKұS�ÿѭӧF� WKX��PXD� WUӵF� WLӃS� Wӯ�QKӳQJ�QJѭ�GkQ�
ÿiQK�EҳW�ӣ�Y�QJ�ELӇQ�1KD�7UDQJ�WURQJ�WKiQJ���Yj�WKiQJ���QăP�������Vӕ�OѭӧQJ�PүX�
JKҽ�WKHR�JLӟL�WtQK�Yj�NtFK�WKѭӟF�ÿѭӧF�WKӇ�KLӋQ�WURQJ�%ҧQJ����9ұW�PүX�JKҽ�ÿѭӧF�JLӳ�
WURQJ� QѭӟF�ELӇQ� Fy� VөF� NKt� VDX� ÿy� FKX\ӇQ� YӅ� SKzQJ� WKt� QJKLӋP�ÿӇ� NLӇP� WUD�� JLҧL�
SKүX�Yj�WKX�JLiS�[iF�Nê�VLQK���

*LӟL�WtQK�FӫD�JKҽ�ÿѭӧF�[iF�ÿӏQK�GӵD�YjR�KuQK�GҥQJ�\ӃP��.tFK�WKѭӟF�FӫD�JKҽ�
Oj�FKLӅX�UӝQJ�PDL�JKҽ��ÿѭӧF�[iF�ÿӏQK�EҵQJ�FiFK�ÿR�NKRҧQJ�FiFK�JLӳD�KDL�ÿӍQK�FӫD�
KDL�JDL�Vӕ���WUrQ�PDL�JKҽ��GөQJ�Fө�ÿR�Oj�WKѭӟF�Fy�ÿӝ�FKtQK�[iF�������PP�>��@���
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� 7RjQ�Eӝ�PһW�QJRjL�FӫD�Fѫ�WKӇ�JKҽ�ÿѭӧF�TXDQ�ViW�EҵQJ�PҳW�WKѭӡQJ�KRһF�GѭӟL�
NtQK�VRL�QәL�2O\PSXV�6=����6DX�ÿy��SKҫQ�PDL�ÿѭӧF�WiFK�UD�ÿӇ�TXDQ�ViW�ÿѭӧF�ErQ�
WURQJ�NKRDQJ�PDQJ��&iF�Eӝ�SKұQ��\ӃP��PLӋQJ��PҳW��UkX�Yj�PDQJ�ÿѭӧF�WiFK�ULrQJ��
FKR� YjR� FiF� ÿƭD� SHWUL� Fy� FKӭD� QѭӟF� ELӇQ� Yj� TXDQ� ViW� GѭӟL� NtQK� VRL� QәL�2O\PSXV�
6=����Ӣ�PӛL�F{QJ�ÿRҥQ��NKL�JLiS�[iF�Nê�VLQK�ÿѭӧF�SKiW�KLӋQ��GөQJ�Fө�QKtS�KRһF�
SLSHW�SDVWHU�ÿѭӧF�G�QJ�ÿӇ� WiFK�FK~QJ� UD�NKӓL�YұW�FKӫ��ÿһW� WURQJ�ÿƭD�SHWUL� Fy�QѭӟF�
ELӇQ��ÿӃP�Yj�JKL�QKұQ�Yӏ�WUt�Nê�VLQK���

� &iF�ORjL�JLiS�[iF�Nê�VLQK�ÿѭӧF�ÿӏQK�ORҥL�GӵD�WKHR�ÿһF�ÿLӇP�KuQK�WKiL��7URQJ�ÿy��Nê�
VLQK� WKXӝF� JLӕQJ�2FWRODVPLV� Yj�'LDQDMRQHVLD� WULGHQV� ÿѭӧF� ÿӏQK� GDQK� WKHR� -HIIULHV� Yj�
FӝQJ�Vӵ�>��@��6DFFXOLQD�VHUHQHL�WKHR�%RVFKPD�>��@�Yj�6HPLEDODQXV�VS��WKHR�3LOVEU\�>��@���

�3KkQ�WtFK�V͙�OL͏X�Yj�[͵�Oê�KuQK�̫QK

7ӹ�OӋ�QKLӉP�PӝW�ORjL�Nê�VLQK�Oj�SKҫQ�WUăP�Vӕ�Fi�WKӇ�JKҽ�Eӏ�QKLӉP�ORjL�Nê�VLQK�
ÿy�WUrQ�WәQJ�Vӕ�JKҽ�QJKLrQ�FӭX��&ѭӡQJ�ÿӝ�QKLӉP�PӝW�ORjL�Nê�VLQK�Oj�Vӕ�Fi�WKӇ�ORjL�
ÿy�WUrQ�Fi�WKӇ�JKҽ�Eӏ�QKLӉP�>��@��
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ÿӝ�QKLӉP�FiF�ORjL�JLiS�[iF�Nê�VLQK��JKҽ�ÿѭӧF�FKLD�WKjQK���QKyP��QKyP�����PP�����
��PP�Yj�����PP��

� 9u�FiF� ORjL�Nê�VLQK�QKLӉP�WUrQ�JKҽ�QJKLrQ�FӭX�NK{QJ� WXkQ� WKHR� OXұW�SKkQ�SKӕL�
FKXҭQ�QrQ�Vӕ�OLӋX�ÿѭӧF�[ӱ�Oê�GӵD�YjR�FiF�SKpS�NLӇP�ÿӏQK�SKL� WKDP�Vӕ�WKHR�=DU�>��@�
EҵQJ� SKҫQ�PӅP� 6366� ��� Yj�0LFURVRIW� ([FHO� ������ 7URQJ� ÿy�� NLӇP� ÿӏQK� &KL� EuQK�
SKѭѫQJ�ÿѭӧF�Vӱ�GөQJ�ÿӇ�VR�ViQK�Wӹ�OӋ�QKLӉP�Nê�VLQK JLӳD�JKҽ�ÿӵF�Yj�JKҽ�FiL��JLӳD�JKҽ�
WKXӝF�FiF�QKyP�NtFK�WKѭӟF�NKiF�QKDX��NLӇP�ÿӏQK�0DQQ���:KLWQH\�ÿӇ�VR�ViQK�WUXQJ�Yӏ�
FѭӡQJ�ÿӝ�QKLӉP�JLӳD���QKyP�JKҽ��JKҽ�ÿӵF�YӟL�JKҽ�FiL���NLӇP�ÿӏQK�.UXVNDO���:DOOLV�ÿӇ�
VR� ViQK� WUXQJ�Yӏ� FѭӡQJ�ÿӝ�QKLӉP�FӫD�QKLӅX�KѫQ�KDL�QKyP�JKҽ� ���QKyP�JKҽ�Fy�NtFK�
WKѭӟF�NKiF�QKDX���0ӭF�ÿӝ�ê�QJKƭD�FӫD�FiF�SKpS�SKkQ�WtFK�WKӕQJ�Nr�Oj�3� ������>��@��

� ҦQK�FKөS�PүX�JKҽ�Yj�FiF� ORjL�JLiS�[iF�Nê�VLQK�ÿѭӧF�[ӱ� Oê�EҵQJ�SKҫQ�PӅP�
3KRWRILOWHU����

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

� �����7KjQK�SKҫQ��Yӏ�WUt�Nê�VLQK�FӫD�FiF�ORjL�JLiS�[iF�Nê�VLQK�WUrQ�JKҽ�FKӳ�
WKұS�WKX�WҥL�YӏQK�1KD�7UDQJ�

+uQK����+uQK�FKөS�FiF�ORjL�JLiS�[iF�Nê�VLQK�WKXӝF�Eӝ�6FDOSHOORPRUSKD�
WUrQ�JKҽ�FKӳ�WKұS WҥL�YӏQK�1KD�7UDQJ

$���2FWRODVPLV�DQJXODWD��%���2��ZDUZLFNLL��&���2��QHSWXQL��
'���'LDQDMRQHVLD�WULGHQV��7KѭӟF�ÿR�Oj��PP��

� 7ӯ�����Fi�WKӇ�JKҽ�FKӳ�WKұS�WKX�WҥL�YӏQK�1KD�7UDQJ��Fy���ORjL�JLiS�[iF�Nê�VLQK�
ÿm�ÿѭӧF�JKL�QKұQ��&ҧ���ORjL�ÿӅX�WKXӝF�FұQ�OӟS�JLiS�[iF�FKkQ�Wѫ�&LUULSHGLD��WURQJ�ÿy�
��ORjL�QJRҥL�Nê�VLQK�WKXӝF�WKӭ�OӟS�7KRUDFLFD�Yj� ORjL�6DFFXOLQD�VHUHQHL�QӝL�Nê�VLQK
WKXӝF� WKӭ� OӟS� 5KL]RFHSKDOD�� 7URQJ� QKyP� 7KRUDFLFD�� �� ORjL�2FWRODVPLV� DQJXODWD�
�$XULYLOOLXV�� ������� 2�� ZDUZLFNL� �*UD\�� ������� 2�� QHSWXQL �*UD\�� ������
'LDQDMRQHVLD� WULGHQV� �$XULYLOOLXV�� ����� �+uQK� �� ÿӅX� WKXӝF� Eӝ� 6FDOSHOORPRUSKD��
ORjL�FzQ�OҥL�6HPLEDODQXV�VS� WKXӝF�Eӝ�%DODQRPRUSKD��

� &iF�JLiS�[iF�QJRҥL�Nê�VLQK� WұS� WUXQJ�FKӫ�\ӃX�ӣ�SKҫQ�Yӓ�QJRjL�Yj�ErQ� WURQJ�
NKRDQJ�PDQJ�FӫD�YұW�FKӫ��7URQJ�ÿy��2FWRODVPLV�DQJXODWD�ÿѭӧF�SKiW�KLӋQ�ӣ�WUrQ�EӅ�
PһW�PDQJ�Yj�PһW�WURQJ�PDL��SKtD�WURQJ�NKRDQJ�PDQJ��2FWRODVPLV�QHSWXQL�EiP�WUrQ�
EӅ�PһW�PDQJ��2FWRODVPLV�ZDUZLFNL�EiP�WUrQ�EӅ�PһW�PDL�Yj�\ӃP��'��WULGHQV�ӣ�PDQJ��
FKkQ�KjP��PpS�PDL�Yj�SKҫQ�JӕF�FiF�FjQJ�FӫD�YұW�FKӫ��+uQK�����/RjL�6HPLEDODQXV
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VS�� ÿѭӧF� JKL� QKұQ� ӣ� WUrQ�PDL� Yj� ÿӕW� WKӭ� �� FӫD� \ӃP� JKҽ� FKӳ� WKұS� �+uQK� ���� /RjL�
6DFFXOLQD VHUHQHL�QӝL�Nê�VLQK�Fy�Fѫ�TXDQ�VLQK�VҧQ�SKiW�WULӇQ�QK{�UD�ErQ�QJRjL�SKҫQ�
UXӝW�WUrQ�\ӃP�FӫD�YұW�FKӫ��+uQK������

+uQK����9ӏ�WUt�QKLӉP�FiF�ORjL�JLiS�[iF�Nê�VLQK�WKXӝF�Eӝ�6FDOSHOORPRUSKD��
WUrQ�JKҽ�FKӳ�WKұS

$���2��DQJXODWD�ӣ�PһW�WURQJ�PDL��%���2��ZDUZLFNL�WUrQ�EӅ�PһW�PDL��
&���'��WULGHQV�ӣ�SKҫQ�JӕF�FjQJ� &���'��WULGHQV�ӣ�FKkQ�KjP��

'���'��WULGHQV��2��DQJXODWD�Yj�2��QHSWXQL�WUrQ�EӅ�PһW�PDQJ��7KѭӟF�ÿR�Oj��PP��

+uQK����+uQK�FKөS�ORjL�6HPLEDODQXV�VS��WUrQ�JKҽ�FKӳ�WKұS

$���6HPLEDODQXV�VS��Yj���2FWRODVPLV�ZDUZLFNL��%���6HPLEDODQXV�VS��WUrQ�\ӃP�FӫD�
YұW�FKӫ��&���6HPLEDODQXV�VS��WUrQ�PDL�YұW�FKӫ��7KѭӟF�ÿR�Oj��PP��

&%

$
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+uQK����+uQK�FKөS�ORjL�6DFFXOLQD�VHUHQHL�WUrQ�JKҽ�FKӳ�WKұS
$�����Fi�WKӇ�6��VHUHQHL�WUrQ�JKҽ�ÿӵF��%���6��VHUHQHL�WUrQ�\ӃP�JKҽ�ÿӵF���

&���6��VHUHQHL�WUrQ�\ӃP�JKҽ�FiL��'���9ӃW�VҽR�WUrQ�\ӃP�YұW�FKӫ�VDX�NKL�QKLӉP�
6��VHUHQHL��7KѭӟF�ÿR�Oj���PP��

� %RVFKPD�>��@�ÿm�P{�Wҧ�ORjL�PӟL�6DFFXOLQD�VHUHQHL�WKXӝF�5KL]RFHSKDOD�Nê�VLQK�
WUrQ�JKҽ�FKӳ�WKұS�WKX�WURQJ�YӏQK�1KD�7UDQJ�>��@��7LӃS�VDX�ÿy��-HIIULH\�Yj�FӝQJ�Vӵ�
�������ÿm�JKL�QKұQ���ORjL�JLiS�[iF�WKXӝF�WKӭ�OӟS�7KRUDFLFD�Nê�VLQK�WUrQ�JKҽ�FKӳ�WKұS�
WҥL� Y�QJ� ELӇQ� 6LQJDSRUH� EDR� JӗP� 2FWRODVPLV� DQJXODWD�� 2�� ZDUZLFNL�� 2�� FRU��
2FWRODVPLV� VS�� Yj�'LDQDMRQHVLD� WULGHQV� >�@��3LOODL� Yj� FӝQJ� Vӵ� >�@�Yj�(PXPDODL�Yj�
FӝQJ� Vӵ� >��@� ÿm� ÿӅ� FұS� ÿӃQ� �� ORjL� 6DFFXOLQD� VS�� QKLӉP� WUrQ� ORjL� JKҽ�&KDU\EGLV�
�&KDU\EGLV��IHULDWD�WҥL�ҨQ�Ĉӝ��QKѭQJ�NK{QJ�P{�Wҧ�FKL�WLӃW�YӅ�ÿһF�ÿLӇP�KuQK�WKiL�Yj�
PӭF�ÿӝ�QKLӉP�>�����@��0XVWDT�Yj�FӝQJ�Vӵ�>��@�ÿm�SKiW�KLӋQ�ORjL�JLiS�[iF�FKkQ�ÿӅX�
0LFLSSLRQ�DV\PPHWULFXV�6KLLQR��������WUrQ�JKҽ�FKӳ�WKұS�ӣ�3DNLVWDQ�YӟL�Wӹ�OӋ�QKLӉP�
Oj����Yj�WUѭӡQJ�KӧS�QKLӉP�EҳW�JһS�KҫX�QKѭ�WҩW�Fҧ�FiF�WKiQJ�WURQJ�WKӡL�JLDQ�QJKLrQ�
FӭX��7URQJ�QJKLrQ�FӭX�KLӋQ�WҥL��FK~QJ�W{L�FKѭD�JKL�QKұQ�WUѭӡQJ�KӧS�JLiS�[iF�FKkQ�
ÿӅX�Nê�VLQK�WUrQ�JKҽ�FKӳ�WKұS��7URQJ�Vӕ���ORjL�ÿѭӧF�SKiW�KLӋQ��Fy���ORjL�ÿm�ÿѭӧF�JKL�
QKұQ�Wӯ�FiF�QJKLrQ�FӭX�WUѭӟF�ÿk\�WUrQ�F�QJ�ÿӕL�WѭӧQJ�YұW�FKӫ��KDL�ORjL�6HPLEDODQXV
VS��Yj�2��QHSWXQL�OҫQ�ÿҫX�WLrQ�ÿѭӧF�SKiW�KLӋQ�WUrQ�JKҽ�FKӳ�WKұS��7X\�QKLrQ��2��QHSWXQL
ÿm� ÿѭӧF� SKiW� KLӋQ� ӣ� FiF� ORjL� FXD� EѫL� NKiF� WURQJ� YӏQK� 1KD� 7UDQJ� QKѭ� 3RUWXQXV�
SHODJLFXV�>��@��3��VDQJXLQROHQWXV�>��@�Yj�0RQRPLD�KDDQLL�>��@��Nê�VLQK�WKXӝF�JLӕQJ�
6HPLEDODQXV� ÿm�ÿѭӧF� JKL�QKұQ� WUrQ� JKҽ�[DQK� WҥL�9LӋW�1DP��1Kѭ�Yұ\�� WKjQK�SKҫQ�
ORjL�JLiS�[iF�Nê�VLQK�WUrQ�JKҽ�FKӳ�WKұS�Fy�Vӵ�NKiF�QKDX�JLӳD�FiF�NKX�YӵF�SKkQ�Eӕ�
NKiF�QKDX��
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� Ĉm�Fy���ORjL��WKXӝF���JLӕQJ����Kӑ�WURQJ�WKӭ�OӟS�5KL]RFHSKDOD�ÿѭӧF�JKL�QKұQ�Nê�
VLQK�WUrQ���ORjL�YұW�FKӫ�FXD�EѫL�NKiF�QKDX�ӣ�9LӋW�1DP��7URQJ�ÿy��JKҽ�ÿӓ�&KDU\EGLV�
IHULDWD� QKLӉP� 6DFFXOLQD� VHUHQHL�� FXD� &KDU\EGLV� DQLVRGRQ� QKLӉP� +HWHURVDFFXV�
SDSLOORVXV��FXD�3RGRSKLWKDOPXV�YLJLO�QKLӉP�6DFFXOLQD� ODWD��FXD�7KDODPLWD�FUHQDWD
QKLӉP�+HWHURVDFFXV�UXJLQRVXV�>��@�Yj�JKҽ�ED�FKҩP�3RUWXQXV�VDQJXLQROHQWXV�QKLӉP�
'LSORWK\ODFXV�VLQHQVLV�>��@��7URQJ�NKL�'��VLQHQVLV�[XҩW�KLӋQ�YӟL�UҩW�QKLӅX�Fi�WKӇ�EiP�
WUrQ�EӅ�PһW�PDL��PһW�EөQJ��\ӃP��FiF�FKkQ�FӫD�YұW�FKӫ�>��@��6��VHUHQHL�Yj�FiF�ORjL�
NKiF�WURQJ�JLӕQJ�6DFFXOLQD�Yj�+HWHURVDFFXV�FKӍ�EiP�ӣ�SKҫQ�UXӝW�WUrQ�\ӃP�YұW�FKӫ��
W~L�PDQJ�FKӭF�QăQJ�VLQK�VҧQ�SKiW�WULӇQ�ӣ�Yӏ�WUt�QKѭ�NKӕL�WUӭQJ�FӫD�JKҽ�FiL��SKҫQ�UӉ�
UҩW�NKy�TXDQ�ViW�Yj�WKѭӡQJ�ăQ�VkX�YjR�FiF�Fѫ�TXDQ�QӝL�WҥQJ�FӫD�YұW�FKӫ�>��@��

� �����7uQK�WUҥQJ�QKLӉP�FiF�ORjL�JLiS�[iF�Nê�VLQK�FӫD�JKҽ�FKӳ�WKұS�

� �������0ͱF�ÿ͡��Wͽ�O͏�Yj�F˱ͥQJ�ÿ͡�QKL͍P�JLiS�[iF�Nê�VLQK�WUrQ�JḰ�FKͷ�WK̵S��

� 7ӯ�+uQK���FKR�WKҩ\��WURQJ�Vӕ�PүX�JKҽ�ÿѭӧF�SKkQ�WtFK��PӛL�Fi�WKӇ�JKҽ�Fy�WKӇ�
NK{QJ�QKLӉP�KRһF�QKLӉP�Wӯ���ÿӃQ���ORjL�JLiS�[iF�Nê�VLQK��7URQJ�ÿy��QKyP�NK{QJ�
QKLӉP�FKLӃP�Wӹ�OӋ�������Vӕ�JKҽ�QJKLrQ�FӭX��QKyP�QKLӉP���ORjL�FKLӃP�Wӹ�OӋ�FDR�QKҩW�
�������FiF�QKyP�FzQ�OҥL�Fy�Wӹ�OӋ�FjQJ�WKҩS�NKL�Vӕ�ORjL�Nê�VLQK�QKLӉP�WUrQ�QKyP�ÿy�
FjQJ�FDR��

+uQK����0ӭF�ÿӝ�QKLӉP�FiF�ORjL�JLiS�[iF�Nê�VLQK�WUrQ�JKҽ�FKӳ�WKұS�

� .ӃW�TXҧ�YӅ�Wӹ�OӋ�Yj�WUXQJ�Yӏ�FѭӡQJ�ÿӝ�QKLӉP�FiF�ORjL�JLiS�[iF�WUrQ�JKҽ�QJKLrQ�
FӭX�Yj�WKHR�QKyP�JKҽ�Fy�JLӟL�WtQK�Yj�NtFK�WKѭӟF�NKiF�QKDX�ÿѭӧF�WUuQK�Ej\�ӣ�%ҧQJ����
7URQJ� Vӕ� FiF� ORjL� JLiS� [iF�Nê� VLQK�� ORjL�2FWRODVPLV� DQJXODWD� Fy� Wӹ� OӋ�Yj� WUXQJ�Yӏ�
FѭӡQJ� ÿӝ� QKLӉP� FDR� QKҩW� WѭѫQJ� ӭQJ� Oj� ������ Yj� ���� Fi� WKӇ�JKҽ� QKLӉP�� /RjL�
6HPLEDODQXV� VS�� Fy� Wӹ� OӋ� Yj� FѭӡQJ� ÿӝ� QKLӉP� WKҩS� QKҩW� WѭѫQJ� ӭQJ� Oj� ����� Yj� ���������
Fi�WKӇ�JKҽ��/RjL�2FWRODVPLV�QHSWXQL�FKӍ�ÿѭӧF�JKL�QKұQ�WUrQ���Fi�WKӇ�JKҽ�YӟL�FѭӡQJ�
ÿӝ�QKLӉP�Oj���Yj���Fi�WKӇ�JKҽ��6DFFXOLQD�VHUHQHL�Fy�Wӹ�OӋ�QKLӉP�Oj������Yj�FѭӡQJ�ÿӝ�
QKLӉP�Wӯ���ÿӃQ���Fi�WKӇ�JKҽ��
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%ҧQJ����7ӹ�OӋ�Yj�FѭӡQJ�ÿӝ�QKLӉP�JLiS�[iF�Nê�VLQK�FӫD�JKҽ�FKӳ�WKұS�

/RjL�Nê�VLQK�

*Ḱ�FKͷ�WK̵S
�Q �����

*LӟL�WtQK�YұW�FKӫ� .tFK�WKѭӟF�YұW�FKӫ�

&iL�
�Q ����

ĈӵF�
�Q ����

�����PP
�Q ����

������PP�
�Q ����

!����PP�
�Q ����

7ӹ�OӋ�QKLӉP�����
7UXQJ�Yӏ�FѭӡQJ�ÿӝ�QKLӉP�

�&ѭӡQJ�ÿӝ�QKLӉP�QKӓ�QKҩW���FѭӡQJ�ÿӝ�QKLӉP�OӟQ�QKҩW�

2FWRODVPLV�
DQJXODWD

�����
����

���������

�����
��

�������

���
��

�������

�����
����
������

�����
��

�������

�����
���

�������

2FWRODVPLV�
ZDUZLFNLL

�����
���

���������

�����
��

�������

�����
��

�������

�����
��

�������

�����
��

�������

�����
��

�������

2FWRODVPLV�
QHSWXQL

����
����

��������

����
����
������

�� ��
����
����
������

��

'LDQDMRQHVLD�
WULGHQV

�����
��

���������

�����
��

�������

�����
��

�������
��

�����
��

�������

�����
��

������

6HPLEDODQXV�VS�
����
��

������
��

����
��

������

��
����
��

�����

��

6DFFXOLQD�
VHUHQHL�

����
��

������

�����
��

������

����
����
������

�����
����
������

����
��

�����

����
��

������

*KL�FK~��3K̯Q�LQ�ÿ̵P�WK͋�KL͏Q�V�NKiF�EL͏W�Fy�ê�QJKƭD�WK͙QJ�Nr��

������ 7ͽ�O͏�Yj�F˱ͥQJ�ÿ͡�QKL͍P�JLiS�[iF�Nê�VLQK�WKHR�JLͣL�WtQK�Yj�NtFK�WK˱ͣF�
Y̵W�FKͯ�JḰ�FKͷ�WK̵S�

�6ӕ�JKҽ�QJKLrQ�FӭX�Fy�Wӹ�OӋ�ÿӵF�FiL�NKi�FkQ�EҵQJ�����ÿӵF�Yj����FiL��%ӕQ�ORjL�
JLiS� [iF� Nê� VLQK� 2FWRODVPLV� DQJXODWD�� 2�� ZDUZLFNL�� 'LDQDMRQHVLD� WULGHQV� Yj�
6DFFXOLQD� VHUHQHL� ÿѭӧF� JKL� QKұQ� ӣ� Fҧ� JKҽ� ÿӵF� Yj� JKҽ� FiL�� 7URQJ� NKL� ÿy��
6HPLEDODQXV�VS��FKӍ�ÿѭӧF�SKiW�KLӋQ�ӣ�JKҽ�ÿӵF�Yj�2��QHSWXQL�FKӍ�ӣ�JKҽ�FiL��

� 6R�ViQK�PӭF�ÿӝ�QKLӉP�FӫD�FiF�ORjL�JLiS�[iF�Nê�VLQK�JLӳD�JKҽ�FKӳ�WKұS�ÿӵF�Yj�
FiL�FKR�WKҩ\�Wӹ�OӋ�QKLӉP�6DFFXOLQD�VHUHQHL�ӣ�QKyP�JKҽ�FiL� Oj�������FDR�KѫQ�Fy�ê�
QJKƭD�WKӕQJ�Nr�VR�YӟL�QKyP�JKҽ�ÿӵF�������Ȥ�� ��������GI� ����3� ��������QJѭӧF�OҥL�
WUXQJ�Yӏ� FѭӡQJ�ÿӝ�QKLӉP�6DFFXOLQD� VHUHQHL� ӣ� JKҽ�ÿӵF� ����� Fi� WKӇ�JKҽ�QKLӉP�� FDR�
KѫQ�ÿiQJ�NӇ�VR�YӟL� WUXQJ�Yӏ�FѭӡQJ�ÿӝ�QKLӉP�JKҽ�FiL����Fi�WKӇ�JKҽ�QKLӉP���0DQQ�
ZKLWQH\��8� ���������3� ��������&iF�ORjL�FzQ�OҥL�NK{QJ�Fy�Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�YӅ�
Wӹ�OӋ�Yj�FѭӡQJ�ÿӝ�QKLӉP�WKHR�JLӟL�WtQK�JKҽ��3�!��������
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+uQK����0ӭF�ÿӝ�QKLӉP�JLiS�[iF�Nê�VLQK�WKHR�NtFK�WKѭӟF�JKҽ�FKӳ�WKұS�

� .ӃW�TXҧ� Wӯ�ELӇX�ÿӗ�SKkQ�Eӕ� �+uQK����FKR� WKҩ\� FiF� ORjL�JLiS�[iF�Nê�VLQK� WұS�
WUXQJ�ӣ�QKyP�JKҽ�Fy�NtFK�WKѭӟF�Wӯ���������PP��ӣ�Fi�WKӇ�JKҽ�Fy�NtFK�WKѭӟF�QKӓ�KѫQ�
Yj�OӟQ�KѫQ�WKѭӡQJ�SKkQ�Eӕ�WKѭD�KѫQ��6ӕ�OLӋX�ӣ�%ҧQJ���FKR�WKҩ\��QKyP�JKҽ�Fy�NtFK�
WKѭӟF�����PP��FKѭD�ÿѭӧF�JKL�QKұQ�QKLӉP���ORjL�2FWRODVPLV�QHSWXQL��'��WULGHQV�Yj�
6HPLEDODQXV� VS��� QKyP� JKҽ� !��� PP� FKѭD� JKL� QKұQ� QKLӉP� �� ORjL�2�� QHSWXQL� Yj�
6HPLEDODQXV� VS��� 3KkQ� WtFK� WKӕQJ� Nr� FKR� WKҩ\�� ORjL�2FWRODVPLV� DQJXODWD� Fy� Wӹ� OӋ�
QKLӉP���Ȥ�� ���������GI� ����3� �������Yj�FѭӡQJ�ÿӝ�QKLӉP��.UXVNDO�:DOOLV��Ȥ�� ���������
3� �������WăQJ�WKHR�NtFK�WKѭӟF�YұW�FKӫ��7uQK�WUҥQJ�QKLӉP�FiF�ORjL�JLiS�[iF�Nê�VLQK�
NKiF��NK{QJ�SKө�WKXӝF�YjR�NtFK�WKѭӟF�YұW�FKӫ��3�!��������

� 1JKLrQ� FӭX� FӫD� -HIIULH\� Yj� FӝQJ� Vӵ� ������� WҥL� Y�QJ� ELӇQ� 6LQJDSRUH� NK{QJ�
ÿiQK�JLi�Wӹ�OӋ�Yj�FѭӡQJ�ÿӝ�QKLӉP�FӫD�WӯQJ�ORjL�Nê�VLQK�WUrQ�JKҽ�FKӳ�WKұS��WX\�QKLrQ�
NӃW� TXҧ� Wӯ� FiF� EҧQJ� Vӕ� OLӋX� FKR� WKҩ\� ORjL�2FWRODVPLV� DQJXODWD� Yj�'LDQDMRQHVLD�
WULGHQV�Oj�FiF�ORjL�SKә�ELӃQ�QKҩW�>�@��.ӃW�TXҧ�QJKLrQ�FӭX�KLӋQ�WҥL�FǊQJ�FKR�WKҩ\��KDL�
ORjL�2��DQJXODWD�Yj�'��WULGHQV� Oj�QKӳQJ�ORjL�ѭX�WKӃ�Nê�VLQK�WUrQ�JKҽ�FKӳ�WKұS��.ӃW�
TXҧ�QJKLrQ�FӭX�KLӋQ�WҥL�WѭѫQJ�ÿӗQJ�YӟL�F{QJ�Eӕ�FӫD�%RVFKPD��������YӅ�FѭӡQJ�ÿӝ�
QKLӉP�6DFFXOLQD�VHUHQHL�WUrQ�JKҽ�FKӳ�WKұS�Oj�Wӯ���ÿӃQ���Fi�WKӇ�JKҽ�QKLӉP�>��@��

���.ӂ7�/8Ұ1�

� 7ӯ�����Fi�WKӇ�JKҽ�FKӳ�WKұS��Fy���ORjL�JLiS�[iF�Nê�VLQK�ÿm�ÿѭӧF�JKL�QKұQ�EDR�
JӗP� 2FWRODVPLV� DQJXODWD�� 2�� ZDUZLFNL�� 2�� QHSWXQL�� 'LDQDMRQHVLD� WULGHQV�
6HPLEDODQXV� VS�� Yj� 6DFFXOLQD� VHUHQHL�� 7URQJ� ÿy�� �� ORjL� 2FWRODVPLV� QHSWXQL� Yj�
6HPLEDODQXV�VS��OҫQ�ÿҫX�WLrQ�ÿѭӧF�JKL�QKұQ�WUrQ�JKҽ�FKӳ�WKұS��

� ��.ӃW�TXҧ�FKR�WKҩ\�PӛL�Fi�WKӇ�JKҽ�Fy�WKӇ�QKLӉP�WӕL�ÿD���ORjL�Nê�VLQK��

� ��2FWRODVPLV�DQJXODWD�Oj�ORjL�FKLӃP�ѭX�WKӃ�YӟL�Wӹ�OӋ���������Yj�WUXQJ�Yӏ�FѭӡQJ�
ÿӝ�QKLӉP������Fi�WKӇ�Nê�VLQK�JKҽ�QKLӉP��FDR�QKҩW��

� ��7ӹ�OӋ�Yj�FѭӡQJ�ÿӝ�QKLӉP�JLiS�[iF�6DFFXOLQD�VHUHQHL�QӝL�Nê�VLQK�Fy�Vӵ�NKiF�
ELӋW�ÿiQJ�NӇ�JLӳD�JKҽ�ÿӵF�Yj�JKҽ�FiL��
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.tFK�WKѭӟF�YұW�FKӫ��PP��

2��DQJXODWD 2��QHSWXQL 2��ZDUZLFNL

'��WULGHQV 6DFFXOLQD�VHUHQHL 6HPLEDODQXV�VS�
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7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� $SHO�0��DQG�6SLULGRQRY�9��$���7D[RQRP\�DQG�]RRJHRJUDSK\�RI� WKH�SRUWXQLG�
FUDEV� �&UXVWDFHD�� 'HFDSRGD�� %UDFK\XUD�� 3RUWXQLGDH�� RI� WKH� $UDELDQ� *XOI�
DQG�DGMDFHQW�ZDWHUV��)DXQD�RI�$UDELD��������������������

�� 'LQHVKEDEX� $�� 3���%LRORJ\� DQG� H[SORLWDWLRQ� RI� WKH� FUXFLIL[� FUDE�� &KDU\EGLV�
�&KDU\EGLV�� IHULDWD� �/LQQDHXV�� ������ �%UDFK\XUD�� 3RUWXQLGDH�� IURP�
.DUQDWDND�FRDVW��,QGLD��,QGLDQ�MRXUQDO�)LVKHU\���������������������

�� 1JX\HQ� 9DQ� &KXQJ�� 7KH� JHQXV� &KDU\EGLV� �&UXVWDFHD�� 3RUWXQLGDH�� LQ�
9LHWQDP��&ROOHFWLRQ�RI�0DULQH�5HVHDUFK�:RUNV��������������

�� 7UҫQ�7Kө\�ĈӝQJ�+zD�� 3KҥP�&ӱ�7KLӋQ��.K̫R� ViW� WKjQK� SK̯Q� ORjL� JLiS� [iF�
ÿiQK�E̷W�ͧ�Y�QJ�EL͋Q�WKX͡F�W͑QK�%uQK�7KX̵Q��7ҥS�FKt�.KRD�+ӑF�7UѭӡQJ�ĈҥL�
KӑF�6ѭ�SKҥP�7S��+ӗ�&Kt�0LQK�������������������������

�� %ӝ�1{QJ�QJKLӋS�Yj�3KiW� WULӇQ�1{QJ�7K{Q��'DQK�PͭF�FiF�ORjL� WKͯ\�VLQK�TXê�
KL͇P�Fy�QJX\�F˯�WX\͏W�FKͯQJ�ͧ�9L͏W�1DP�F̯Q�ÿ˱ͫF�E̫R�Y͏��SKͭF�K͛L�Yj�SKiW�
WUL͋Q��������

�� 6KLHOGV� -�� '��� :LOOLDP� -�� '��� %R\NR� &�� %��� 3DUDVLWHV� DQG� 'LVHDVHV� RI�
%UDFK\XUD��7KH�&UXVWDFHD��%ULOO��/HLGHQ��%RVWRQ��������S�����������

�� %R\NR�&��%���:LOOLDP�-��'���&UXVWDFHDQ�SDUDVLWHV�DV�SK\ORJHQHWLF� LQGLFDWRUV�
LQ�GHFDSRG�HYROXWLRQ��,Q��0DUWLQ�-��:���&UDQGDOO�.��$��DQG�)HOGHU�'��/���(G����
'HFDSRG�FUXVWDFHDQ�SK\ORJHQHWL��&5&�3UHVV��%RFD�5DWRQ��S�����������

�� -HIIULHV�:��%���9RULV�+��.��DQG�<DQJ�&��0���'LYHUVLW\�DQG�GLVWULEXWLRQ�RI�WKH�
3HGXQFXODWH�EDUQDFOH�2FWRODVPLV�LQ�WKH�VHDV�DGMDFHQW�WR�6LQJDSRUH��-RXUQDO�RI�
&UXVWDFHDQ�%LRORJ\����������������������

�� 3LOODL�6��/��DQG�7KLUXPLOX�3���3DUDVLWHV�RI�VKULPSV�DQG�FUDEV�IURP�WKH�&KHQQDL�
FRDVW��0DULQH�)LVKHULHV�,QIRUPDWLRQ�6HUYLFH�������������������

��� (PXPDODL�9���9LVZDQDWKDQ�&���3UDYLQNXPDU�0��DQG�5DIIL�6��0���,QIHVWDWLRQ�RI�
SDUDVLWLF� EDUQDFOH� 6DFFXOLQD� VSS�� LQ� FRPPHUFLDO� PDULQH� FUDEV�� -RXUQDO� RI�
3DUDVLWLF�'HVHDVH��S�������

��� 0XVKWDT� 6��� 6KDILTXH� 6�� DQG� .KDWRRQ� =��� 0LFLSSLRQ� DV\PPHWULFXV�� $Q�
(QWRQLVFLG�3DUDVLWH�RI� WKH�&RUDO�&UDE��&KDU\EGLV� IHULDWXV� �/LQQDHXV�� �������
3DNLVWDQ�-RXUQDO�=RRORJ\�������������������������

��� %RVFKPD�� +��� 3DUDVLWHV� RI� WKH� FUDE� &KDU\EGLV� IHULDWD� �/LQQDHXV���
5KL]RFHSKDOD�IURP�,QGR�&KLQD�,9��3URFHHGLQJV�RI�.RQLQNO�1HGHUO�$NDGHPLH�
9DQ�:HWHQVFKDSSHQ�6HULHV�&��������������������

��� <DQJ� &�� 3��� /L� +�� ;��� /L� /�� DQG� <DQ� <��� 2FFXUHQFH� DQG� HIIHFWV� RI� WKH�
5KL]RFHSKDODQ� SDUDVLWH� 'LSORWK\ODFXV� VLQHQVLV� �&LUULSHGLD�� 5KL]RFHSKDOD��
7KRPVRQLLGDH�� LQ� WKH� VZLPPLQJ� FUDE� 3RUWXQXV� VDQJXLQROHQWXV� �'HFDSRGD��
3RUWXQLGDH�� LQ�+RQJKDL�%D\��(DVW�VHD��-RXUQDO�RI�&UXVWDFHDQ�%LRORJ\��������
���������������
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��� -HIIULHV� :�� %��� 9RULV� +�� .��� 1DL\DQHWU� 3�� 1�� DQG� 3DQKD� 6��� 3HGXQFXODWH�
%DUQDFOHV� RI� WKH� 6\PELRWLF� *HQXV� 2FWRODVPLV� �&LUULSHGLD�� 7KRUDFLFD��
3RHFLODVPDWLGDH�� IURP� WKH� 1RUWKHUQ� *XOI� RI� 7KDLODQG�� 7KH� 1DWXUDO� +LVWRU\�
-RXUQDO�RI�&KXODORQJNRUQ�8QLYHUVLW\�������������

��� 3LOVEU\�+��$���7KH�VHVVLOH�EDUQDFOHV� �&LUULSHGLD��FRQWDLQHG�LQ�WKH�FROOHFWLRQV�
RI� WKH� 8�6�� 1DWLRQDO� 0XVHXP�� LQFOXGLQJ� D� PRQRJUDSK� RQ� WKH� $PHULFDQ�
VSHFLHV��%XOOHWLQ�8QLWHG�6WDWHV�1DWLRQDO�0XVHXP���������������SS��

��� %XVK�$��2���/DIIHUW\�.��'���/RW]�-��0��DQG�6KRVWDN�$��:��3DUDVLWRORJ\�PHHWV�
HFRORJ\� RQ� LWV� RZQ� WHUPV��0DUJROLV� HW� DO�� UHYLVLWHG�� -RXUQDO� RI� 3DUDVLWRORJ\��
���������������������

��� =DU�-��+���%LRVWDWLVWLFDO�DQDO\VLV��3UHQWLFH�+DOO��1HZ�-HUVH\������������SS��

��� /r�7Kӏ�.LӅX�2DQK��ĈһQJ�7K~\�%uQK�Yj�7UҫQ�4XDQJ�6iQJ��7uQK�WU̩QJ�QKL͍P�
JLiS� [iF� FKkQ� W˯� JL͙QJ� 2FWRODVPLV� WUrQ� JḰ� [DQK� �3RUWXQXV� SHODJLFXV�
/LQQDHXV�� ������ W̩L� W͑QK�.KiQK�+zD��9L͏W�1DP�� 7ҥS� FKt� 3KzQJ� FKӕQJ�%ӋQK�
6ӕW�UpW�Yj�FiF�%ӋQK�.ê�VLQK�WU�QJ����������������������

��� /r�7Kӏ�.LӅX�2DQK��9}�7Kӏ�+j��1JX\ӉQ�7Kӏ�+ҧL�7KDQK��0͡W�V͙�QJR̩L�Nê�VLQK�
WU�QJ�WUrQ�JḰ�ED�FK̭P��3RUWXQXV�VDQJXLQROHQWXV�+HUEVW��������WKX�W̩L�Y�QJ�
EL͋Q�.KiQK�+zD��7ҥS�FKt�.KRD�KӑF�Yj�&{QJ�QJKӋ�QKLӋW�ÿӟL������������������

��� /H�7KL�.LHX�2DQK��1JX\HQ�3KXRQJ�/LHQ��9R�7KL�+D��1JX\HQ�7KL�+DL�7KDQK�
DQG�)HGRU�/LVKFKHQNR��(SLELRWLF�SHGXQFXODWH�EDUQDFOHV�RQ�WKH�VZLPPLQJ�FUDE�
0RQRPLD�KDDQLL� �'HFDSRGD��3RUWXQLGDH�� IURP�WKH�1KD�7UDQJ�%D\��9LHWQDP��
=RRORJLFKHVN\�]KXUQDO��������������������

6800$5<�

3$5$6,7,&�&5867$&($1�21�7+(�&58&,),;�&5$%�
&KDU\EGLV�IHULDWD�/LQQDHXV�������,1�1+$�75$1*�%$<�

&KDU\EGLV� IHULDWD� �/LQQDHXV�� ������ LV� ZLGH� GLVWULEXWLRQ� DQG� KLJK� HFRQRPLF�
YDOXH�VSHFLHV�LQ�PDQ\�FRXQWULHV�DURXQG�WKH�ZRUOG��,Q�9LHWQDP��&KDU\EGLV�IHULDWD�LV�
RQ� WKH� OLVW� RI�HQGDQJHUHG� VSHFLHV� WKDW� QHHG� WR�EH�FRQVHUYHG��3DUDVLWHV� FDXVH�PDQ\�
HIIHFWV� RQ� WKH� JURZWK� DQG� GHYHORSPHQW� RI� FUDEV��ZKLFK�PD\�EH�RQH� RI� WKH� FDXVHV�
OHDGLQJ� WR� WKH� GHFOLQH� RI� KRVW� SRSXODWLRQV�� 7KLV� SDSHU� SUHVHQWV� WKH� VSHFLHV�
FRPSRVLWLRQ��SDUDVLWLF�VLWHV�DQG�LQIHFWLRQ�VWDWXV�RI�SDUDVLWLF�FUXVWDFHDQV�RQ�&��IHULDWD
LQ�1KD�7UDQJ�%D\��)URP�����LQGLYLGXDOV�RI�&KDU\EGLV�IHULDWD�FROOHFWHG�LQ�-XQH�DQG�
-XO\�������ZH�KDYH�LGHQWLILHG���VSHFLHV�RI�SDUDVLWLF�FUXVWDFHDQV��RI�ZKLFK���VSHFLHV�
KDYH� EHHQ� UHFRUGHG� IRU� WKH� ILUVW� WLPH� RQ� WKLV� FUDE�� LQFOXGLQJ��2FWRODVPLV� QHSWXQL��
6HPLEDODQXV� VS��� (DFK� LQIHVWHG� FUDE� LV� LQIHFWHG�ZLWK� XS� WR� �� VSHFLHV� RI� SDUDVLWHV��
2FWRODVPLV� DQJXODWD� ZDV� WKH� GRPLQDQW� VSHFLHV� ZLWK� WKH� KLJKHVW� SUHYDOHQFH� DQG�
PHGLDQ� LQWHQVLW\� RI� LQIHFWLRQ� DW� ������ DQG� ���� LQGLYLGXDOV�LQIHFWHG� FUDEV��
UHVSHFWLYHO\�� &RPSDULVRQ� RI� LQIHFWLRQ� VWDWXV� E\� VH[� DQG� KRVW� VL]H� VKRZHG� WKDW�
6DFFXOLQD�VHUHQHL� LQIHFWLRQ� UDWH�ZDV�KLJKHU� LQ� IHPDOH�FUDEV� WKDQ�PDOH�FUDEV��ZKLOH�
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LQIHFWLRQ�LQWHQVLW\�LQ�PDOH�FUDEV�ZDV�KLJKHU�WKDQ�IHPDOH�FUDEV��7KH�SUHYDOHQFH�DQG�
LQWHQVLW\�RI�LQIHFWLRQ�ZLWK�2FWRODVPLV�DQJXODWD�VSHFLHV�LQFUHDVHG�VLJQLILFDQWO\�ZLWK�
KRVW�VL]H��7KHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�EHWZHHQ�WKH�GLIIHUHQW�KRVW�JURXSV�RI�VH[�
DQG� VL]H�� 7KH� GDWD� RQ� SDUDVLWLF� FUXVWDFHDQV� RQ�&KDU\EGLV� IHULDWD� FRQWULEXWH� WR� WKH�
EDVLV�IRU�WKH�UHFRYHU\��VXVWDLQDEOH�GHYHORSPHQW�RI�WKLV�HQGDQJHUHG�VSHFLHV��

.H\ZRUGV�� &KDU\EGLV� IHULDWD�� SDUDVLWLF� FUXVWDFHDQ�� 2FWRODVPLV�� 6DFFXOLQD��
SUHYDOHQFH��LQWHQVLW\��JḰ�FKͷ�WK̵S�&KDU\EGLV�IHULDWD��JLiS�[iF�Nê�VLQK��Wͽ�O͏�QKL͍P��
F˱ͥQJ�ÿ͡�QKL͍P��

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�
����9L͏Q�&{QJ�QJK͏�6LQK�K͕F�Yj�0{L�WU˱ͥQJ��Ĉ̩L�K͕F�1KD�7UDQJ�

/LrQ�K͏��/r�7K͓�.L͉X�2DQK�
&KL�QKiQK�9HQ�%LӇQ��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�
6ӕ����1JX\ӉQ�7KLӋQ�7KXұW��1KD�7UDQJ��.KiQK�+zD�
ĈLӋQ�WKRҥL����������������(PDLO��WX\OLS\HOORZ#JPDLO�FRP�


