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1Jӝ�ÿӝF�WKӵF�SKҭP�GR�YL�VLQK�YұW�ÿһF�ELӋW�Oj�(��FROL�ÿm�ÿѭӧF�EiR�FiR�WҥL�9LӋW�
1DP�FǊQJ�QKѭ�QKLӅX�TXӕF�JLD�NKiF�WUrQ�WRjQ�FҫX��7URQJ�ÿy��(��FROL�VLQK�UD�ÿӝF�Wӕ�
6KLJD��67(&��Oj�PӝW�WURQJ�FiF�WiF�QKkQ�Jk\�EӋQK�ÿѭӡQJ�UXӝW�FKӫ�\ӃX�WUrQ�WRjQ�WKӃ�
JLӟL��Jk\�WLrX�FKҧ\�NqP�WKHR�KRһF�NK{QJ�NqP�WKHR�PiX�Yj�KӝL�FKӭQJ�XUr�KX\ӃW�WiQ�
�+86��OjP�WҳF�QJKӁQ�KӋ�WKӕQJ�OӑF�WURQJ�WKұQ�Yj�GүQ�ÿӃQ�VX\�WKұQ��WKұP�FKt�ÿH�GӑD�
WtQK�PҥQJ�>�@��7ә�FKӭF�<�WӃ�7KӃ�JLӟL��:+2��ѭӟF�WtQK�UҵQJ�67(&�WURQJ�WKӵF�SKҭP�
Jk\�UD�KѫQ���WULӋX�FD�EӋQK�Yj�KѫQ�����WUѭӡQJ�KӧS�Wӱ�YRQJ�>�@��7ҥL�9LӋW�1DP��WKӵF�
SKҭP��EjQ� WD\�QJѭӡL� FKӃ�ELӃQ�KD\� YұW� GөQJ�FKӃ�ELӃQ� WKӵF�SKҭP�QKLӉP�(�� FROL�ÿm�
ÿѭӧF�EiR�FiR�ӣ�QKLӅX�WӍQK�WKjQK�QKѭ�WKjQK�SKӕ�3OHLNX���*LD�/DL��WKjQK�SKӕ�+XӃ����
>����@���

7uQK�WUҥQJ�YL�NKXҭQ�NKiQJ�NKiQJ�VLQK�WURQJ�ÿy�Fy�(��FROL�ÿm�ÿѭӧF�EiR�FiR�WҥL�
9LӋW�1DP�FǊQJ�QKѭ� WUrQ� WKӃ�JLӟL��7ҥL�9LӋW�1DP�� WuQK� WUҥQJ� WKӵF�SKҭP��QѭӟF� VLQK�
KRҥW�Yj�GөQJ�Fө�FKӃ�ELӃQ�QKLӉP�(��FROL�WҥL�FiF�EӃS�ăQ�WұS�WKӇ�KD\�Fѫ�Vӣ�NLQK�GRDQK�
ÿm�ÿѭӧF� EiR�FiR� >������@�� WX\�QKLrQ� WtQK�NKiQJ�NKiQJ�VLQK� FӫD�FiF�FKӫQJ�(�� FROL
SKkQ�OұS�ÿѭӧF�Wӯ�PүX�WKӵF�SKҭP��PүX�P{L�WUѭӡQJ��PүX�GөQJ�Fө�FKӃ�ELӃQ�FzQ�KҥQ�
FKӃ��3KҫQ�OӟQ�FiF�NKҧR�ViW�WtQK�NKiQJ�NKiQJ�VLQK�FӫD�(��FROL�ÿѭӧF�WKӵF�KLӋQ�WUrQ�FiF�
FKӫQJ�SKkQ�OұS�ÿѭӧF�WҥL�FiF�EӋQK�YLӋQ�>�����@��7KӵF�SKҭP�QKLӉP�(��FROL�NK{QJ�FKӍ�
ҧQK�KѭӣQJ�ÿӃQ�VӭF�NKӓH�FRQ�QJѭӡL�Pj�FzQ�Jk\�WKLӋW�KҥL�QһQJ�QӅ�FKR�QӅQ�NLQK�WӃ��
ĈһF�ELӋW�� OҥP�GөQJ�NKiQJ�VLQK�WURQJ�FKăQ�QX{L�� WURQJ�ÿLӅX�WUӏ�GүQ�ÿӃQ�Wӹ�OӋ�NKiQJ�
NKiQJ�VLQK�QJj\�FjQJ� WăQJ�FDR��Jk\�iS� OӵF� OӟQ�FKR�QJjQK�\� WӃ��'R�ÿy��QJKLrQ�FӭX�
NKҧR�ViW�WuQK�WUҥQJ�QKLӉP�(��FROL�Yj�ÿiQK�JLi�WtQK�NKiQJ�NKiQJ�VLQK�FӫD�FK~QJ�WҥL�FiF�
EӃS�ăQ�KD\�Fѫ�Vӣ�FKӃ�ELӃQ�WKӵF�SKҭP�ÿyQJ�YDL�WUz�TXDQ�WUӑQJ�WURQJ�NLӇP�VRiW�QJX\�Fѫ�
QJӝ�ÿӝF�GR�(��FROL�Jk\�UD�FǊQJ�QKѭ�KҥQ�FKӃ�YLӋF�OҥP�GөQJ�NKiQJ�VLQK�WURQJ�FKăQ�QX{L��
ÿLӅX�WUӏ���

7URQJ�QJKLrQ�FӭX�Qj\��FiF�PүX� WKӵF�SKҭP��PүX�GӏFK�QJRi\� WUӵF� WUjQJ��PүX�
EjQ� WD\�Yj�PүX�PһW�EjQ� WKX� WKұS� WҥL���EӃS�ăQ� WұS� WKӇ� WKXӝF� WKjQK�SKӕ�+j�1ӝL�ÿm�
ÿѭӧF�NKҧR�ViW��&iF�FKӫQJ�YL�NKXҭQ�67(&�ÿѭӧF�SKkQ�OұS�WUrQ�P{L�WUѭӡQJ�FKӑQ�OӑF�
&+520DJDU7067(&� ÿk\� Oj� P{L� WUѭӡQJ� ÿѭӧF� Vӱ� GөQJ� KLӋX� TXҧ� WURQJ� SKkQ� OұS�
67(&�JӗP�2����Yj�FiF�FKӫQJ�NK{QJ�SKҧL�2����>�@��&iF�FKӫQJ�67(&�GѭѫQJ�WtQK�
WUrQ�P{L�WUѭӡQJ�FKӑQ�OӑF�ÿѭӧF�ÿӏQK�GDQK�EҵQJ�KӋ�WKӕQJ�YLWHN��FRPSDFW�NӃW�KӧS�YӟL�
JLҧL� WUuQK� Wӵ�JHQ��%ҵQJ�SKѭѫQJ�SKiS�NKXӃFK� WiQ� WUrQ�ÿƭD� WKҥFK�� WtQK�NKiQJ�NKiQJ�
VLQK� FӫD�FiF�FKӫQJ�(�� FROL� SKkQ� OұS�ÿѭӧF� ÿӕL� YӟL���� ORҥL�NKiQJ� VLQK�SKә�ELӃQ�ÿm�
ÿѭӧF�NKҧR�ViW��.ӃW�TXҧ�QJKLrQ�FӭX�ÿyQJ�YDL�WUz�TXDQ�WUӑQJ�WURQJ�JLiP�ViW�WuQK�WUҥQJ�
QKLӉP�(��FROL�WURQJ�WKӵF�SKҭP�Yj�ÿiQK�JLi�PӭF�ÿӝ�NKiQJ�NKiQJ�VLQK�FӫD�FK~QJ��
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�� 9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3

�����9ұW�OLӋX

��&KӫQJ�FKXҭQ�(��FROL�$7&&��������

����FKӫQJ�(��FROL�SKkQ�OұS�ÿѭӧF�Wӯ�FiF�PүX�WKӵF�SKҭP��PүX�SKӃW�PһW�EjQ�Yj�
PүX�GӏFK�QJRi\�WUӵF�WUjQJ�FӫD�QKkQ�YLrQ�QKj�EӃS��

�����ORҥL�NKiQJ�VLQK�WKӱ�QJKLӋP��EҧQJ�����

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

�������3K˱˯QJ�SKiS�O̭\�P̳X

��ĈӕL�YӟL�PүX�WKӵF�SKҭP��/ҩ\�NKRҧQJ����J�PүX�UDX�Fӫ��WKӏW�Yj�WKXӹ�KҧL�VҧQ�WҥL�
ÿӏD�ÿLӇP�QJKLrQ�FӭX��0үX�ÿѭӧF�ÿһW�WURQJ�W~L�QLORQ�FKX\rQ�GөQJ�Y{�WU�QJ�Fy�QҽS�NpR�
Yj�EҧR�TXҧQ�ӣ��R&�ÿӃQ���R&�WURQJ�KӝS�YұQ�FKX\ӇQ�PүX�FKX\rQ�GөQJ��0үX�ÿm�WKX�
WKұS�ÿѭӧF�YұQ�FKX\ӇQ�YӅ�SKzQJ�WKt�QJKLӋP�WURQJ����JLӡ�Yj�WLӃQ�KjQK�QX{L�Fҩ\�WKHR�
TX\� WUuQK� ,62����������� WURQJ���� JLӡ��7rQ� FiF�PүX�ÿѭӧF�Pm�KyD� ULrQJ��JKL� WKӡL�
JLDQ�Oҩ\�PүX��ÿӏD�ÿLӇP��ORҥL�PүX���

��ĈӕL�YӟL�PүX�PһW�EjQ�EjQ�WD\��'�QJ�NҽS�SDQK�Y{�NKXҭQ�QK~QJ�PLӃQJ�E{QJ�Y{�
WU�QJ�YjR�GXQJ�GӏFK�����QѭӟF�ÿӋP�SHSWRQ�%3:�ODX�EӅ�PһW�EjQ�ăQ��EjQ�WD\��ĈһW�PLӃQJ�
E{QJ�YjR�ӕQJ�IDOFRQ�Y{�WU�QJ�Yj�EҧR�TXҧQ�ӣ��R&�ÿӃQ���R&�WURQJ�KӝS�YұQ�FKX\ӇQ�PүX�
FKX\rQ�GөQJ���

��ĈӕL�YӟL�PүX�QJRi\�WUӵF�WUjQJ��<rX�FҫX�EӋQK�QKkQ�QҵP�QJKLrQJ���ErQ�VDQJ�
WUiL��ÿ�L�JұS�ViW�EөQJ��/jP�ѭӟW�WăP�E{QJ�EҵQJ�QѭӟF�PXӕL�Y{�WU�QJ��/XӗQ�WăP�E{QJ�
YӯD�TXD�NKӓL�Fѫ�YzQJ�KұX�P{Q�Yj�[RD\�QKҽ�QKjQJ��5~W�WăP�E{QJ�UD�Yj�NLӇP�WUD�ÿӇ�
EҧR�ÿҧP�ÿҫX�WăP�E{QJ�Fy�GtQK�SKkQ��&KR�WăP�E{QJ�YjR�WXêS�FKӭD�P{L�WUѭӡQJ�YұQ�
FKX\ӇQ�� %ҿ� SKҫQ� WUrQ� WăP� E{QJ� FKR� YӯD� YӟL� WXêS� FKӭD� P{L� WUѭӡQJ� YұQ� FKX\ӇQ��
NK{QJ�ÿѭӧF�FKҥP�YjR�WXêS�Yj�[Ri\�FKһW�Q~W��

������ 3KkQ�O̵S�(��FROL�WUrQ�P{L�WU˱ͥQJ�FK͕Q�O͕F�

��ĈӕL�YӟL�PүX�WKӵF�SKҭP��Eә�VXQJ����PO�GXQJ�GӏFK�%3:��ӫ�ӣ���R&�WURQJ����
���JLӡ��+~W������/�GXQJ�GӏFK�WURQJ�W~L�]LSORFN��Vӱ�GөQJ�TXH�Fҩ\���XO��Fҩ\�WUӵF�WLӃS�
OrQ�FiF�ÿƭD�P{L� WUѭӡQJ�QX{L�Fҩ\�FKӑQ� OӑF�0DF&RQNH\��1X{L�Fҩ\���R&� WURQJ�YzQJ�
������JLӡ��

��ĈӕL�YӟL�PүX�SKӃW�PһW�EjQ��EjQ�WD\�Yj�GӏFK�QJRi\�WUӵF�WUjQJ�ÿѭӧF�WăQJ�VLQK�
WUӵF�WLӃS�WURQJ�P{L�WUѭӡQJ�%3:��ӫ�ӣ���R&�WURQJ�������JLӡ�Yj�QX{L�Fҩ\�FKӑQ�OӑF�WUrQ�
P{L�WUѭӡQJ�0DF&RQNH\�QKѭ�ÿӕL�YӟL�PүX�WKӵF�SKҭP��

�� &KӑQ� ���� NKXҭQ� OҥF� ÿһF� WUѭQJ� FӫD� (�� FROL� ÿӇ� VjQJ� OӑF� WUrQ� P{L� WUѭӡQJ�
&+520DJDU��67(&��&iF�NKXҭQ�OҥF�ÿһF�WUѭQJ�ÿѭӧF�ÿӏQK�GDQK�EҵQJ�KӋ�WKӕQJ�ÿӏQK�
GDQK�Wӵ�ÿӝQJ�9LWHN����&RPSDFW���

������ *L̫L�WUuQK�W͹�

&iF�PүX�ÿѭӧF�ÿӏQK�GDQK�Oj�(��FROL�EҵQJ�KӋ�WKӕQJ�9LWHN����&RPSDFW�ÿѭӧF�JLӳ�
WURQJ�GXQJ�GӏFK�JO\FHURO�����Yj�ÿѭӧF�WLӃQ�KjQK�QX{L�Fҩ\��WiFK�FKLӃW�'1$�Yj�3&5�
JLҧL� WUuQK� Wӵ� JHQ� Vӱ� GөQJ� FһS� PӗL�� *\UDVH� %83�6� ��ƍ�
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*$$*7&$7&$7*$&&*77&7*&$��ƍ�� Yj� 83�6U�
��ƍ*&$***7$&**$7*7*&*$*&&��ƍ��� VҧQ�SKҭP�3&5�Gӵ�NLӃQ�Fy�NtFK� WKѭӟF�
���� NE� >�@�� '1$� ÿѭӧF� WiFK� FKLӃW� Vӱ� GөQJ� Eӝ� NtW� *�VSLQ� 7RWDO� '1$� H[WUDFWLRQ�
�,QWURQ��+jQ�4XӕF���4X\�WUuQK�ÿѭӧF�WKӵF�KLӋQ�WKHR�KѭӟQJ�GүQ�FӫD�QKj�VҧQ�[XҩW��6ҧQ�
SKҭP�FӫD�SKҧQ�ӭQJ�3&5�ÿѭӧF�ÿLӋQ�GL�NLӇP�WUD� WUrQ�JHO�DJDURVH�������VDX�ÿy�WLӃQ�
KjQK� WLQK� VҥFK� Yj� JLҧL� WUuQK� Wӵ�� 3KҫQ� PӅP� 0(*$�� �0ROHFXODU� (YROXWLRQDU\�
*HQHWLFV�$QDO\VLV�9HUVLRQ������SKLrQ�EҧQ���ÿѭӧF�Vӱ�GөQJ�ÿӇ�VR�ViQK��Yj�SKkQ�WtFK�
WtQK�WѭѫQJ�ÿӗQJ�FӫD�FiF�WUuQK�Wӵ�JHQ��ÿӏQK�GDQK�FiF�FKӫQJ�ÿm�WKX�WKұS��

�������;iF�ÿ͓QK�WtQK�NKiQJ�NKiQJ�VLQK�FͯD�FKͯQJ�(��FROL�SKkQ�O̵S�ÿ˱ͫF�

4X\� WUuQK�[iF�ÿӏQK� WtQK�NKiQJ�NKiQJ�VLQK�FӫD�FKӫQJ�(��FROL�ÿѭӧF� WKӵF�KLӋQ�
WKHR� TX\� WUuQK� WKDR� WiF� FKXҭQ� YӅ� WKӱ� QJKLӋP� WtQK� QKҥ\� FҧP� NKiQJ� VLQK� FӫD�9LӋQ�
7LrX� FKXҭQ�/kP� VjQJ� Yj�;pW� QJKLӋP� �&/6,���0ӻ��'DQK�PөF� FiF�NKiQJ� VLQK� WKӱ�
QJKLӋP��KjP�OѭӧQJ�Yj�JLӟL�KҥQ�Y�QJ�ӭF�FKӃ�ÿѭӧF�WUuQK�Ej\�WURQJ�EҧQJ����

%ҧQJ����'DQK�ViFK�FiF�NKiQJ�VLQK�WKӱ�QJKLӋP�WKHR�&/6,
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1KyP�
WKXӕF�

.KiQJ�VLQK�
+jP�
OѭӧQJ�

*LӟL�KҥQ�ÿѭӡQJ�NtQK�
Y�QJ�ӭF�FKӃ��PP��

6� ,� 5�

�� $� $PSLFLOOLQ�� ���ȝJ� ����� ������ �����

�� $� &HID]ROLQ� ���ȝJ� ����� ������ �����

�� $� *HQWDPLFLQ� ���ȝJ� ����� ������ �����

�� $� 7REUDP\FLQ�� ���ȝJ� ����� ������ �����

�� %� $PLNDFLQ� ���ȝJ� ����� ������ �����

�� %�
$PR[LFLOOLQ�$FLG�
&ODYXODQLF��

������ȝJ� ����� ������ �����

�� %� $PSLFLOOLQ�6XOEDFWDP� ������ȝJ� ����� ������ �����

�� %� 3LSHUDFLOOLQ�7D]REDFWDP� �������ȝJ ����� ������ �����

�� %� 7LFDUFLOOLQ��$FLG�&ODYXODQLF� ������ȝJ� ����� ������ �����

��� %� &HIXUR[LPH� ���ȝJ� ����� ������ �����

��� %� &HIHSLPH� ���ȝJ� ����� ������ �����

��� %� &HIR[LWLQ�� ���ȝJ� ����� ������ �����

��� %� &HIRWD[LP�� ���ȝJ� ����� ������ �����

��� %� &LSURIOR[DFLQ�� ��ȝJ� ����� ������ �����

��� %� /HYRIOR[DFLQ� ��ȝJ� ����� ������ �����

��� %� (UWDSHQHP� ���ȝJ� ����� ������ �����

��� %� ,PLSHQHP� ���ȝJ� ����� ������ �����

��� %� 0HURSHQHP� ���ȝJ� ����� ������ �����

��� %� 3LSHUDFLOOLQ� ����ȝJ� ����� �� �����
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��� %�
7ULPHWKRSULP��
6XOIDPHWK[D]ROH��

������
������ȝJ�

����� ������ �����

��� &� $]WUHRQDP� ���ȝJ� ����� ������ �����

��� &� &HIWD]LGLPH� ���ȝJ� ����� ������ �����

��� &� &KORUDPSKHQLFRO�� ���ȝJ� ����� ������ �����

��� &� 7HWUDF\FOLQ� ���ȝJ� ����� ������ �����

� *KL�FK~��1KyP�$��&iF�NKiQJ�VLQK�F̯Q�WK͵�QJKL͏P�Yj�EiR�FiR��QKyP�%��NKiQJ�
VLQK�F̯Q�WK͵�QJKL͏P�Yj�FK͕Q�O͕F�EiR�FiR��QKyP�&��FiF�NKiQJ�VLQK�FK͕Q�O͕F�EiR�FiR�E͝�
VXQJ��6��1K̩\�F̫P��,��7UXQJ�JLDQ��5��.KiQJ��

���.ӂ7�48Ҧ�1*+,Ç1�&Ӭ8�9¬�7+Ҧ2�/8Ұ1�

�����.ӃW�TXҧ�

�������3KkQ�O̵S��ÿ͓QK�GDQK�67(&�

7URQJ�WKӡL�JLDQ�Wӯ�WKiQJ���QăP������ÿӃQ�WKiQJ���QăP�������FK~QJ�W{L�ÿm�WKX�
WKұS�ÿѭӧF�����PүX�WURQJ�ÿy�Fy�����PүX�WKӵF�SKҭP�����PүX�GөQJ�Fө�FKӃ�ELӃQ�Yj�EӅ�
PһW�EjQ�FKӃ�ELӃQ�����PүX�EjQ�WD\�QJѭӡL�FKӃ�ELӃQ�Yj����PүX�GӏFK�QJRi\�WUӵF�WUjQJ�
FӫD�QKkQ�YLrQ�FKӃ�ELӃQ�WҥL���EӃS�ăQ�WұS�WKӇ�FӫD�PӝW�ÿѫQ�Yӏ�WKXӝF�WKjQK�SKӕ�+j�1ӝL��
&iF�PүX�ÿѭӧF�SKkQ� OұS� WUrQ�P{L� WUѭӡQJ� FKӑQ� OӑF�0DF&RQNH\�Yj�&+520DJDU��
67(&��&iF�PүX�GѭѫQJ�WtQK�WUrQ�P{L�WUѭӡQJ�0DF�FRQNH\�Yj�&+520DJDU��67(&�
VӁ�ÿѭӧF�WLӃQ�KjQK�ÿӏQK�GDQK�EҵQJ�KӋ� WKӕQJ�ÿӏQK�GDQK� Wӵ�ÿӝQJ�9LWHN����&RPSDFW�
NӃW�KӧS�3&5�JLҧL�WUuQK�Wӵ�JHQ�GӵD�YjR�FһS�PӗL�ÿһF�KLӋX�JHQ�J\UDVH��.ӃW�TXҧ�9LWHN�
Yj�JLҧL� WUuQK�Wӵ�JHQ�FKR�WKҩ\�WURQJ�Vӕ�����PүX�JӗP�WKӵF�SKҭP��GөQJ�Fө�FKӃ�ELӃQ��
EjQ�WD\�QJѭӡL�FKӃ�ELӃQ�Yj�GӏFK�QJRi\�WUӵF�WUjQJ�SKiW�KLӋQ�ÿѭӧF���FKӫQJ�67(&�WURQJ�
ÿy�Fy���PүX�SKkQ�OұS�Wӯ�GӏFK�QJRi\�WUӵF�WUjQJ�FӫD���QKkQ�YLrQ�FKӃ�ELӃQ�WҥL�EӃS�ăQ����
PүX�SKkQ�OұS�Wӯ�WKӵF�SKҭP��JӗP�ÿұX�SKө�FKtQ��Fj�FKXD�VӕW�Yj�Fj�SKiR�PXӕL��Yj���
PүX�SKkQ�OұS�ÿѭӧF�Wӯ�PһW�EjQ�ăQ�FӫD�ÿѫQ�Yӏ��KuQK�����

+uQK����6ӕ�OѭӧQJ�FiF�FKӫQJ�67(&�SKkQ�OұS�ÿѭӧF�WKHR�QKyP�PүX

�

�

�

6ӕ�OѭӧQJ�FiF�FKӫQJ�67(&�SKkQ�OұS�ÿѭӧF�WKHR�QKyP�PүX

'ӏFK�QJRi\�WUӵF�WUjQJ 7KӵF�SKҭP 0һW�EjQ
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�������.K̫R�ViW�WtQK�NKiQJ�NKiQJ�VLQK�FͯD�FiF�FKͯQJ�67(&�SKkQ�O̵S�ÿ˱ͫF�

ĈӇ�ÿiQK�JLi�WuQK�WUҥQJ�NKiQJ�NKiQJ�VLQK�FӫD�FiF�FKӫQJ�67(& SKkQ�OұS�ÿѭӧF��
��FKӫQJ�67(&�ÿѭӧF�QX{L�Fҩ\�Yj�ÿiQK�JLi�WtQK�NKiQJ�NKiQJ�VLQK�WUrQ����ORҥL�NKiQJ�
VLQK�WKHR�NKX\ӃQ�FiR�FӫD�9LӋQ�7LrX�FKXҭQ�/kP�VjQJ�Yj�;pW�QJKLӋP��&/6,��EҵQJ�Nӻ�
WKXұW� NKiQJ� VLQK� ÿӗ� NKRDQK� JLҩ\� NKiQJ� VLQK� NKXӃFK� WiQ� �Nӻ� WKXұW� .LUE\�%DXHU���
'DQK�ViFK�FiF�ORҥL�NKiQJ�VLQK�Vӱ�GөQJ�ÿѭӧF�WUuQK�Ej\�WURQJ�EҧQJ����SKѭѫQJ�SKiS�
ÿѭӧF� WKӵF�KLӋQ� WKHR�KѭӟQJ�GүQ�FӫD�%ӝ�<� WӃ� >�@��.ӃW�TXҧ�FKR� WKҩ\� WURQJ��� FKӫQJ�
67(&�SKkQ�OұS�ÿѭӧF�FKӍ�Fy���FKӫQJ�QKҥ\�FҧP�YӟL�WҩW�Fҧ�FiF�NKiQJ�VLQK�WKӱ�QJKLӋP�
�PүX�SKkQ�OұS�Wӯ�PүX�GӏFK�QJRi\�WUӵF�WUjQJ���7URQJ�NKL�����FKӫQJ�NKiQJ�ÿӗQJ�WKӡL�
YӟL� FKORUDPSKHQLFRO� Yj� WHWUDF\FOLQ�� 7URQJ� �� FKӫQJ� 67(&� QJKLrQ� FӭX�� ���� FKӫQJ�
NKiQJ� WULPHWKRSULP�VXOIDPHWK[D]ROH�� ����FKӫQJ�NKiQJ�YӟL�DPSLFLOOLQ��JHQWDP\FLQ��
SLSHUDFLOOLQ������FKӫQJ�SKkQ�OұS�ÿѭӧF�NKiQJ�YӟL�FHIXUR[LPH��FHIHSLPH��FHIRWD[LPH�
Yj� D]WUHRQDP�� ���� FKӫQJ� NKiQJ� YӟL� FHID]ROLQ�� WREUDP\FLQ�� ���� FKӫQJ� NKiQJ� YӟL�
FHIWD]LGLPH�Yj�����FKӫQJ�SKkQ�OұS�ÿѭӧF�NKiQJ�YӟL�DPLNDFLQ�Yj�FLSURIOR[DFLQ��KuQK�
��Yj�EҧQJ�����1JKLrQ�FӭX�FӫD�&KX�7KDQK�+ѭѫQJ�Yj�FӝQJ�Vӵ�������FKR�WKҩ\�������
���������FiF�FKӫQJ�(��FROL�SKkQ�OұS�Wӯ�WKӏW�Jj�WҥL�FiF�FKӧ�WUrQ�ÿӏD�EjQ�WKjQK�SKӕ�+j�
1ӝL�NKiQJ�YӟL�DPSLFLOOLQ����������������NKiQJ�YӟL�FLSURIOR[DFLQ�>�@��

.ӃW� TXҧ� QJKLrQ� FӭX� WUrQ� FiF� FKӫQJ�(�� FROL� SKkQ� OұS� ÿѭӧF� WUrQ� QKӳQJ� EӋQK�
QKkQ� QKLӉP� NKXҭQ� KX\ӃW� WҥL� EӋQK� YLӋQ� ÿD� NKRD� WӍQK� 7KiL� %uQK� QăP� ����������
�������FKӫQJ�(��FROL�NKiQJ�YӟL�FHID]ROLQ�Yj�������NKiQJ�FHIRWD[LP��>�@��1JKLrQ�
FӭX�WtQK�NKiQJ�NKiQJ�VLQK�FӫD�FiF�FKӫQJ�(��FROL�SKkQ�OұS�Wӯ�WKӏW�Jj�Oҩ\�WҥL�FiF�FKӧ�
WUrQ� ÿӏD� EjQ� WKjQK�SKӕ�+j�1ӝL�QăP� ����� FKR� WKҩ\� �������NKiQJ� YӟL� DPSLFLOOLQ��
������ NKiQJ� YӟL� FLSURIOR[DFLQ�� ������� NKiQJ� YӟL� WULPHWKRSULP�VXOIDPHWK[D]ROH�
>�@��.ӃW�TXҧ�QJKLrQ�FӭX�FӫD�+RjQJ�4XǤQK�+ѭѫQJ�Yj�FӝQJ�Vӵ�QăP������FKR� WKҩ\�
FiF�(�� FROL�SKkQ� OұS� WҥL�%ӋQK�YLӋQ�ĈD�NKRD� WӍQK�7KiL�%uQK�QăP�����������ÿm�ÿӅ�
NKiQJ� YӟL� QKLӅX� ORҥL� NKiQJ� VLQK� QKѭ� DPR[LFLOOLQ�FODYXODQLFDFLG�� DPSLFLOOLQ��
VXOEDFWDP�YӟL�Wӹ�OӋ�������Yj�������Yj�FR�WULPR[D]ROH�������>�@��1JKLrQ�FӭX�FӫD�
FK~QJ� W{L� FKR� WKҩ\� ���� FKӫQJ�SKkQ� OұS� ÿѭӧF� QKҥ\� FҧP�YӟL� DPR[LFLOOLQ�FODYXODQLF�
DFLG��SLSHUDFLOOLQ�WD]REDFWDP��FHIR[LWLQ�Yj�FiF�NKiQJ�VLQK� WKXӝF�QKyP�FDUEDSHQHP�
QKѭ�HUWDSHQHP��LPLSHQHP�Yj�PHURSHQHP��+LӋQ�QD\��QKyP�NKiQJ�VLQK�FDUEDSHQHP�
YүQ�FzQ�ÿѭӧF�FKR� Oj�KLӋX�TXҧ� WURQJ�ÿLӅX� WUӏ�EӋQK�QKkQ�QKLӉP�(�� FROL��7URQJ� Vӕ� ��
FKӫQJ�(��FROL�SKkQ�OұS�ÿѭӧF�WURQJ�QJKLrQ�FӭX�Qj\�FKӍ�UD�UҵQJ�����FKӫQJ�NKiQJ�YӟL�
WHWUDF\FOLQH� Yj� ���� NKiQJ� YӟL� WULPHWKRSULP�VXOIDPHWK[D]ROH� WURQJ� NKL� QJKLrQ� FӭX�
FӫD�&KX�7KDQK�+ѭѫQJ�Yj�FӝQJ�Vӵ�������FKR�WKҩ\����������������FiF�FKӫQJ�(��FROL
SKkQ� OұS� Wӯ� WKӏW� Jj� WҥL� FiF� FKӧ� WUrQ� ÿӏD� EjQ� WKjQK� SKӕ� +j� 1ӝL� NKiQJ� YӟL�
WULPHWKRSULP�VXOIDPHWK[D]ROH�>�@��
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+uQK����7ӹ�OӋ�NKiQJ�NKiQJ�VLQK�FӫD�FiF�FKӫQJ�67(&�SKkQ�OұS�ÿѭӧF

%ҧQJ����7tQK�NKiQJ��QKҥ\�Yj�WUXQJ�JLDQ�YӟL�NKiQJ�VLQK�FӫD�FiF�FKӫQJ�67(&�SKkQ�
OұS�ÿѭӧF

.KiQJ�VLQK�Vӱ�GөQJ�
6��1Kҥ\��

Q��
,��7UXQJ�JLDQ��

Q��
5��.KiQJ��

Q��

$PSLFLOOLQ�� ��� �� ���

&HID]ROLQ�� �� �� ���

*HQWDPLFLQ�� ��� �� ���

7REUDP\FLQ�� ��� �� ���

$PLNDFLQ�� ��� �� ���

$PR[LFLOOLQ�$FLG�&ODYXODQLF� ��� �� ��

$PSLFLOOLQ�6XOEDFWDP� ��� ��� ��

3LSHUDFLOOLQ�7D]REDFWDP�� �� �� ��

7LFDUFLOOLQ�&ODYXODQLF�� ��� ��� ��

&HIXUR[LPH�� �� �� ��

&HIHSLPH� ��� �� ��

&HIR[LWLQ�� ��� �� ��
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.KiQJ�VLQK�Vӱ�GөQJ�
6��1Kҥ\��

Q��
,��7UXQJ�JLDQ��

Q��
5��.KiQJ��

Q��

&HIRWD[LPH�� ��� ��� ��

&LSURIOR[DFLQ�� ��� �� ��

/HYRIOR[DFLQ�� ��� �� ��

(UWDSHQHP�� ��� �� ��

,PLSHQHP�� ��� �� ��

0HURSHQHP�� ��� �� ��

3LSHUDFLOOLQ�� �� ��� ���

7ULPHWKRSULP�6XOIDPHWK[D]ROH� ��� �� ��

$]WUHRQDP�� ��� �� ���

&HIWD]LGLPH�� ��� ��� ���

&KORUDPSKHQLFRO�� �� �� ���

7HWUDF\FOLQ�� �� �� ��

7ӯ�EҧQJ�WUrQ�FKR�WKҩ\�FiF�FKӫQJ�(� FROL�SKkQ�OұS�Fy�WtQK�NKiQJ�YӟL�QKLӅX�ORҥL�
EHWD�ODFWDP��EDR�JӗP�FiF� FHSKDORVSRULQ��7X\�QKLrQ� WURQJ�F{QJ� WKӭF�SKӕL�KӧS�YӟL�
FKҩW� ӭF� FKӃ� EHWDODFWDPHVH� YүQ� FzQ� KDL� ORҥL� JLӳ� ÿѭӧF� Wӹ� OӋ� QKҥ\� FҧP� ���� Oj�
DPR[LFLOOLQ�DFLG�FODYXODQLF��SLSHUDFLOOLQ�WD]REDFWDP��ĈӗQJ�WKӡL�FzQ�Fy�FHIR[LWLQ�YүQ�
ÿҧP�EҧR�WtQK�QKҥ\�FҧP�������ĈLӅX�ÿiQJ� OѭX� WkP�Oj�DPLNDFLQ��WKѭӡQJ�ÿѭӧF�G�QJ�
ÿLӅX� WUӏ� QKLӉP�YL�NKXҭQ�JUDP�kP� WKӇ�QһQJ��FKӍ� FzQ�����FKӫQJ� Oj�QKҥ\�FҧP������ӣ�
PӭF�WUXQJ�JLDQ��Ĉk\�Oj�ÿLӅX�ÿiQJ�EiR�ÿӝQJ�YӟL�PӝW�NKiQJ�VLQK�TXDQ�WUӑQJ�WURQJ�OkP�
VjQJ�� 1JRjL� UD�� WULPHWKRSULP�VXOIDPHWK[D]ROH� YӕQ� Oj� NKiQJ� VLQK� WKѭӡQJ� ÿѭӧF� Vӱ�
GөQJ�ÿLӅX�WUӏ�KӝL�FKӭQJ�Oӷ�ÿm�Fy�����ÿӅ�NKiQJ��7ӹ�OӋ�NKiQJ�Qj\�SKҧQ�iQK�PӝW�SKҫQ�
YLӋF� Vӱ� GөQJ� NKiQJ� VLQK� NK{QJ� KӧS� Oê� NKL� QJѭӡL� GkQ� Fy� WKӇ� Wӵ�PXD� Yj� Vӱ� GөQJ�
NKiQJ�VLQK�ORҥL�Qj\�NK{QJ�TXD�FKӍ�ÿӏQK�FӫD�EiF�Vƭ�OkP�VjQJ��

�������.K̫R�ViW�WtQK�NKiQJ�ÿD�NKiQJ�VLQK�FͯD�FiF�FKͯQJ�67(&�SKkQ�O̵S�ÿ˱ͫF�

.ӃW�TXҧ�SKkQ�WtFK�NKiQJ�VLQK�ÿӗ�FӫD���FKӫQJ�67(&�FKR�WKҩ\�FKӍ�FzQ���FKӫQJ�
KRjQ� WRjQ�QKҥ\�FҧP�YӟL� FiF�NKiQJ� VLQK�ÿѭӧF� WKӱ�QJKLӋP��&iF� FKӫQJ�FzQ� OҥL� ÿӅX�
WKXӝF� QKyP�ÿD� NKiQJ� �0'5�� WKHR� WLrX� FKt� SKkQ� ORҥL� FӫD�&'&� >��@�� YӟL�PӭF� ÿӝ�
NKiQJ� NKiF� QKDX�� &ө� WKӇ�� ���� FKӫQJ� ÿӅX� NKiQJ� YӟL� �� QKyP� NKiQJ� VLQK� JӗP�
WULPHWKRSULP�VXOIDPHWK[D]ROH��FKRORUDSKHQLFRO�� WHWUDF\FOLQ��7URQJ�ÿy�����FKӫQJ�Fy�
WKrP� ÿӅ� NKiQJ� YӟL� FiF� SHQLFLOOLQ�� FHSKDORVSRULQ�� DPLQRJO\FRVLGH�� 1JRjL� UD� ����
FKӫQJ�Fy�WtQK�NKiQJ�WRjQ�Eӝ�FiF�DPLQRJO\FRVLGH�EDR�JӗP�DPLNDFLQ��Yj�NKiQJ�YӟL�
TXLQRORQH� �FLSURIOR[DFLQ��� &KӫQJ� Fy� WtQK� NKiQJ�PҥQK� Qj\� ÿѭӧF� SKkQ� OұS� Wӯ� GӏFK�
QJRi\� WUӵF� WUjQJ�QJѭӡL� WKDP�JLD�SKөF�Yө� WҥL� EӃS� ăQ�� ÿk\� Oj�PӝW� FҧQK� EiR� YӅ� WuQK�
WUҥQJ�PDQJ�YL�NKXҭQ�ÿD�NKiQJ�WURQJ�TXҫQ�WKӇ�GkQ�Fѭ��
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1ӃX� WtQK� WKHR� ORҥL�NKiQJ� VLQK�Fө� WKӇ� �KuQK����� WKu� NӃW� TXҧ�FKR� WKҩ\��� FKӫQJ�
NKiQJ�YӟL���ORҥL�NKiQJ�VLQK����FKӫQJ�NKiQJ�YӟL���ORҥL�NKiQJ�VLQK�Yj���FKӫQJ�NKiQJ�
��ORҥL�NKiQJ�VLQK����FKӫQJ�NKiQJ����ORҥL�NKiQJ�VLQK����FKӫQJ�NKiQJ����ORҥL�NKiQJ�
VLQK�Yj���FKӫQJ�NKiQJ�YӟL����ORҥL�NKiQJ�VLQK��ĈһF�ELӋW�FiF���FKӫQJ�67(&�NKiQJ�YӟL�
���Yj����ORҥL�NKiQJ�VLQK�ÿӅX�Oj�FiF�FKӫQJ�SKkQ�OұS�Wӯ�WKӵF�SKҭP��ÿұX�SKө��Fj�FKXD�
Yj�Fj�SKiR���7KHR� WiF�JLҧ�9DQ�7KL�7KX�+DR�Yj�FӝQJ�Vӵ�������FKR� WKҩ\� WURQJ�����
PүX�WKӵF�SKҭP�VӕQJ��WUrQ�����FKӭD�(��FROL�WURQJ�ÿy�������FKӫQJ�(��FROL�SKkQ�OұS�
Wӯ�WKӵF�SKҭP�NKiQJ�YӟL�tW�QKҩW���ORҥL�NKiQJ�VLQK�>��@���

0һF�G��Vӕ�OLӋX�WUrQ�FKR�WKҩ\�Vӵ�FҧQK�EiR�YӅ�Vӕ�FKӫQJ�ÿD�NKiQJ��WX\�QKLrQ�Oj�
FKѭD�Fy�FiF�FKӫQJ�NKiQJ�FDUEDSHQHP�WURQJ�Vӕ�PүX�ÿѭӧF�QJKLrQ�FӭX��ĈLӅX�Qj\�FǊQJ�
Fy�WKӇ� Oê�JLҧL�EӣL�FDUEDSHQHP� Oj�NKiQJ�VLQK�Fy�FKӍ�ÿӏQK�ÿLӅX�WUӏ�QJKLrP�QJһW��NKy�
WLӃS�FұQ�QJRjL�FӝQJ�ÿӗQJ��7X\�QKLrQ��WURQJ�WUѭӡQJ�KӧS�FiF�FKӫQJ�(��FROL�ӣ�WUrQ�Fy�
WLӃS�[~F�YӟL� FKӫQJ�PDQJ�JHQ�NKiQJ�FDUEDSHQHP� WKu�VӁ�Fy�QJX\�Fѫ� WҥR� UD�GzQJ�YL�
NKXҭQ�NKiQJ�WRjQ�Eӝ�FiF�NKiQJ�VLQK�WKXӝF�QKyP�FDUEDSHQHP�ÿDQJ�Vӱ�GөQJ���

+uQK����%LӇX�ÿӗ�ELӇX�WKӏ�Vӵ�SKkQ�Eӕ�NLӇX�KuQK�NKiQJ�NKiQJ�VLQK�OrQ�WӟL����NKiQJ�
VLQK�FӫD�FiF�FKӫQJ�67(&�SKkQ�OұS�ÿѭӧF

�� .ӂ7�/8Ұ1

��3KkQ�OұS��ÿӏQK�GDQK�ÿѭӧF���FKӫQJ�YL�NKXҭQ�67(&�WURQJ�ÿy�Fy���FKӫQJ�SKkQ�
OұS�ÿѭӧF�WUrQ�WKӵF�SKҭP�FKtQ�JӗP�Fj�PXӕL��Fj�FKXD�Yj�ÿұX�SKө����FKӫQJ�SKkQ�OұS�
ÿѭӧF�WUrQ�PһW�EjQ�ăQ�Yj���FKӫQJ�SKkQ�OұS�ÿѭӧF�WUrQ�GӏFK�QJRi\�WUӵF�WUjQJ�FӫD�QKkQ�
YLrQ�QKj�EӃS�

��.ӃW�TXҧ� WUrQ����NKiQJ�VLQK�SKә�ELӃQ�FKR� WKҩ\�����FKӫQJ�QKҥ\�FҧP�YӟL����
NKiQJ�VLQK�WKӱ�QJKLӋP�WURQJ�ÿy�����FKӫQJ�NKiQJ�ÿӗQJ�WKӡL�YӟL�tW�QKҩW���ORҥL�NKiQJ�
VLQK������FKӫQJ�NKiQJ�ÿӗQJ�WKӡL�YӟL����ORҥL�NKiQJ�VLQK�WKӱ�QJKLӋP�������FiF�FKӫQJ�
SKkQ� OұS� ÿѭӧF� QKҥ\� FҧP� YӟL� DPR[LFLOOLQ�FODYXODQLFDFLG�� SLSHUDFLOOLQ�WD]REDFWDP��
FHIR[LWLQ�Yj�FiF�NKiQJ�VLQK� WKXӝF�QKyP�FDUEDSHQHP�QKѭ�HUWDSHQHP�� LPLSHQHP�Yj�
PHURSHQHP��
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��� %U\DQ� $��� <RXQJVWHU� ,��� DQG� 0F$GDP� $�� -��� 6KLJD� WR[LQ� SURGXFLQJ�
(VFKHULFKLD�FROL��&OLQ��/DE��0HG������������������������

��� +DYHODDU�$��+���.LUN�0��'���7RUJHUVRQ�3��5���*LEE�+��-���+DOG�7���/DNH�5��-���
3UDHW� 1��� %HOOLQJHU� '�� &��� GH� 6LOYD� 1�� 5��� *DUJRXUL� 1��� 6SH\EURHFN� 1���
&DZWKRUQH�$���0DWKHUV�&���6WHLQ�&���$QJXOR�)��-���'HYOHHVVFKDXZHU�%���:RUOG�
KHDOWK�RUJDQL]DWLRQ�JOREDO�HVWLPDWHV�DQG�UHJLRQDO�FRPSDULVRQV�RI�WKH�EXUGHQ�
RI�IRRGERUQH�GLVHDVH�LQ��������3/R6��0HG��������������������

��� 3KҥP�9ăQ�'RDQK��3KҥP�7Kӑ�'ѭӧF��ĈһQJ�2DQK��1JX\ӉQ�7Kӏ�7KX�+j��7UҫQ�9ăQ�
7UjQJ��1JX\ӉQ�7Kӏ�7KX�+LӅQ��1JX\ӉQ�9Ǌ�7KXұQ��7UҫQ�ĈuQK�6ѫQ��3KҥP�7KiL�
+ӗQJ��3KҥP�7Kӏ�+ҧR��7K͹F� WU̩QJ�QKL͍P�(VFKHULFKLD�FROL� WUrQ�EjQ� WD\�QJ˱ͥL�
FK͇�EL͇Q�WKͱF�ăQ�ÿ˱ͥQJ�SK͙�Yj�P͡W�V͙�\͇X�W͙�OLrQ�TXDQ�W̩L�7KjQK�SK͙�3OHLNX��
*LD�/DL�QăP�������7ҥS�FKt�<�KӑF�'ӵ�SKzQJ��������;;9������������������

��� 3KҥP�7Kӏ�1JӑF�/DQ��1J{�7Kӏ�7X\ӃW�0DL��.K̫R�ViW�{�QKL͍P�YL�VLQK�Y̵W�WURQJ�
P͡W� V͙� WK͹F� SḴP� WUrQ� ÿ͓D� EjQ� WKjQK� SK͙� +X͇� QăP� ����� �� ������ +XH�
8QLYHUVLW\�-RXUQDO�RI�6FLHQFH�����������������������

��� =HO\DV� 1��� 3RRQ� $��� 3DWWHUVRQ�)RUWLQ� /��� -RKQVRQ� 5�� 3��� /HH� :��� &KXL� /���
$VVHVVPHQW�RI�FRPPHUFLDO�FKURPRJHQLF�VROLG�PHGLD�IRU�WKH�GHWHFWLRQ�RI�QRQ�
2���� 6KLJD� WR[LQ�SURGXFLQJ� (VFKHULFKLD� FROL� �67(&��� 'LDJQ�� 0LFURELRO��
,QIHFW��'LV������������������������

��� )XNXVKLPD� 0��� .DNLQXPD� .��� .DZDJXFKL� 5��� 3K\ORJHQHWLF� DQDO\VLV� RI�
6DOPRQHOOD�� 6KLJHOOD�� DQG� (VFKHULFKLD� FROL� VWUDLQV� RQ� WKH� EDVLV� RI� WKH� J\U%�
JHQH�VHTXHQFH��-��&OLQ��0LFURELRO�������������������������

��� %ӝ�<�WӃ��+˱ͣQJ�G̳Q�WK͹F�KjQK�NͿ�WKX̵W�[pW�QJKL͏P�YL�VLQK�OkP�VjQJ��1[E��<�
KӑF�+j�1ӝL��������WU���������

��� &KX� 7KL� 7KDQK� +XRQJ�� 1JX\HQ� 7KL� +DL� 'XRQJ�� 1JX\HQ� 7KL� 7KX� +LHQ��
&RQWDPLQDWLRQ�RI�VRPH�EDFWHULD�LVRODWHG�IURP�FKLFNHQ�PHDW� LQ�UHWDLO�PDUNHWV�
LQ� +DQRL� DQG� H[DPLQDWLRQ� RI� WKH� DQWLELRWLF� UHVLVWDQFH� DELOLW\� RI� 6DOPRQHOOD�
DQG�(�FROL�VWUDLQV�LVRODWHG��-��6FL��'HY�����������(QJ�,VVB������������

��� +RjQJ� 4XǤQK� +ѭѫQJ�� 1JX\ӉQ� 7KDQK� +ҵQJ�� 1JKLrQ� FͱX� WuQK� WU̩QJ� NKiQJ�
NKiQJ�VLQK�FͯD�P͡W�V͙�FKͯQJ�YL�NKX̱Q�(QWHUREDFWHULDFHDH�Jk\�QKL͍P�NKX̱Q�
KX\͇W�SKkQ�O̵S�ÿ˱ͫF�W̩L�%͏QK�YL͏Q�ÿD�NKRD�W͑QK�7KiL�%uQK�QăP��������������
7ҥS�FKt�<�KӑF�9LӋW�1DP����������������������

���� 3KҥP�9kQ�7KjQK��1LQK�7Kӏ�1KXQJ��7UҫQ�7Kӏ�+ҵQJ��ĈiQK�JLi�Wͽ� O͏�QKL͍P�YL�
VLQK�Y̵W�W̩L�P͡W�V͙�E͇S�ăQ�W̵S�WK͋�NKX�F{QJ�QJKL͏S�WUrQ�ÿ͓D�EjQ�W͑QK�+˱QJ�<rQ�
QăP�������7ҥS�FKt�<�KӑF�'ӵ�SKzQJ��������;;9�������������������
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���� &DR� 7Kӏ�+RD��+ӗ�%i�'R��+ӗ�$QK� 6ѫQ�� 9Ǌ� 7RjQ� 7KӏQK��1JX\ӉQ� 7Kӏ� 7KXǤ�
'ѭѫQJ��1JX\ӉQ�&{QJ�.KҭQ��7K͹F�WU̩QJ�Y͏�VLQK�WK͹F�SḴP�W̩L�P͡W�V͙�F˯�Vͧ�
NLQK�GRDQK�G͓FK�Yͭ�ăQ�X͙QJ�WUrQ�ÿ͓D�EjQ�WKjQK�SK͙�+j�1͡L��7ҥS�FKt�<�KӑF�'ӵ�
SKzQJ��������;;,9������������������

���� 1JX\ӉQ�7Kӏ�1JӑF�%tFK��7UҫQ�7Kӏ�7KRD��7UҫQ�7X\ӃW�0DL��%�L�7KDQK�7K~\��Yj�
/r�$QK�7XҩQ��3KkQ�E͙�WiF�QKkQ�Jk\�QKL͍P�NKX̱Q�E͏QK�YL͏Q�Yj�NKiQJ�NKiQJ�
6LQK�FͯD�P͡W�V͙�9L�NKX̱Q�W̩L�E͏QK�YL͏Q�.�&˯�Vͧ�7kQ�7UL͉X��QăP��������������
7ҥS�&Kt�<�KӑF�'ӵ�SKzQJ������������������������

���� 1JX\ӉQ�&{QJ�/RQJ��7ăQJ�ĈuQK�4XDQJ��Ĉ̿F�ÿL͋P�YL�NKX̱Q�K͕F�Yj�Wͽ�O͏�NKiQJ�
NKiQJ�VLQK�ͧ�E͏QK�QKkQ�QKL͍P�WU�QJ�ÿ˱ͥQJ�P̵W�F̭S�W̩L�E͏QK�YL͏Q�%̩FK�0DL��
��������������7ҥS�FKt�<�KӑF�'ӵ�SKzQJ�����������������������

���� 'ѭѫQJ�1ӳ�7ѭӡQJ�9\��1JX\ӉQ�ĈҳF�7KXұQ��ĈRjQ�ĈӭF�7XҩQ��1JX\ӉQ�/ѭѫQJ�
.ӹ��1JX\ӉQ�7KX�'XQJ��1JX\ӉQ�ĈӭF�7KDQK�&KkX��1JX\ӉQ�7Kӏ�'LӋX�+ѭѫQJ��
7uQK�KuQK�ÿ͉�NKiQJ�NKiQJ�VLQK� WUrQ�FiF�WiF�QKkQ�Jk\�E͏QK� W̩L�ED�E͏QK�YL͏Q�
WKX͡F�W͑QK�.KiQK�+zD��������7ҥS�FKt�\�KӑF�'ӵ�SKzQJ���������������������

���� +RjQJ�9ăQ�.ӃW��7ӕQJ�7Kӏ�+j��3KҥP�'X\�7KiL��1JX\ӉQ�+RjL�7KX��1JX\ӋQ�
+LӋS� /r� <rQ�� +RjQJ� 7Kӏ� %tFK� 1JӑF�� 7UҫQ� 0LQK� ĈLӇQ�� 1JX\ӉQ� 7Kӏ� 7K�\�
'ѭѫQJ��7UҫQ�+X\�+RjQJ��7UҫQ�'LӋX�/LQK��.KiQJ�NKiQJ�VLQK�Yj�P͙L�OLrQ�K͏�
NL͋X�JHQ�FͯD�P͡W� V͙� ORjL�YL� NKX̱Q�Jk\�QKL͍P�NKX̱Q�KX\͇W�ͧ�E͏QK�QKkQ� Wͳ���
WKiQJ�ÿ͇Q�G˱ͣL����WX͝L�ÿL͉X�WU͓�W̩L�%͏QK�YL͏Q�1KL�7UXQJ�˱˯QJ�JLDL�ÿR̩Q��������
������7ҥS�FKt�<�KӑF�'ӵ�SKzQJ�����������������������

���� 7UҫQ�ĈuQK�%uQK��7UҫQ�'RmQ�+LӃX��1JX\ӉQ�9LӃW�7ӭ��/r�9ăQ�$Q��7UҫQ�7Kӏ�1Kѭ�
+RD��1J{�9LӃW�4XǤQK�7UkP��7uQK�WU̩QJ�NKiQJ�NKiQJ�VLQK�FͯD�P͡W�V͙�ORjL�YL�
NKX̱Q� Jk\� E͏QK� WK˱ͥQJ� J̿S� W̩L� %͏QK� YL͏Q� 7U˱ͥQJ�Ĉ̩L� K͕F� <� G˱ͫF�+X͇� Wͳ�
��������ÿ͇Q����������7ҥS�FKt�<�KӑF�'ӵ�SKzQJ������������������������

���� /ѭѫQJ�7Kӏ�+ҥQK��9Ǌ�/r�1JӑF�/DQ��8{QJ�1JX\ӉQ�ĈӭF�1LQK��&DR�+ӳX�1JKƭD��
.K̫R�ViW� WuQK�KuQK�NKiQJ�NKiQJ�VLQK�FDUEDSHQHP�FͯD�YL�NKX̱Q�(VFKHULFKLD��
FROL� SKkQ� O̵S� Wͳ�P̳X�E͏QK�SḴP� W̩L�9L͏Q�3DVWHXU� WKjQK�SK͙�+͛�&Kt�0LQK��
QăP�������7ҥS�FKt�<�KӑF�'ӵ�SKzQJ������������������������

���� 0DJLRUDNRV� $�� 3��� 6ULQLYDVDQ� $��� &DUH\� 5�� %��� &DUPHOL� <��� )DODJDV�0�� (���
*LVNH�&��*���+DUEDUWK� 6���+LQGOHU� -�� )���.DKOPHWHU�*���2OVVRQ�/LOMHTXLVW�%���
3DWHUVRQ�'��/���5LFH�/��%���6WHOOLQJ�-���6WUXHOHQV�0��-���9DWRSRXORV�$���:HEHU�
-��7���0RQQHW�'��/���0XOWLGUXJ�UHVLVWDQW��H[WHQVLYHO\�GUXJ�UHVLVWDQW�DQG�SDQGUXJ�
UHVLVWDQW� EDFWHULD�� DQ� LQWHUQDWLRQDO� H[SHUW� SURSRVDO� IRU� LQWHULP� VWDQGDUG�
GHILQLWLRQV�IRU�DFTXLUHG�UHVLVWDQFH��&OLQ��0LFURELRO��,QIHFW�����������������������

���� 9DQ�7�� 7� +���0RXWDILV�*���7UDQ�/�� 7���&RORH� 3�� -���$QWLELRWLF� UHVLVWDQFH� LQ�
IRRG�ERUQH� EDFWHULDO� FRQWDPLQDQWV� LQ� 9LHWQDP�� $SSO�� (QYLURQ�� 0LFURELRO���
�����������������������
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6800$5<

,62/$7,21�$1'�,19(67,*$7,21�2)�$17,%,27,&�5(6,67$17��
2)�6+,*$�72;,1�352'8&,1*�(VFKHULFKLD�FROL�675$,16��

,1�$�&2//(&7,9(�.,7&+(1�,1�+$12,�&,7<��

(��FROL�FRQWDPLQDWHG�IRRG�LV�LQFUHDVLQJO\�FRPPRQ�LQ�9LHWQDP�DV�ZHOO�DV�LQ�WKH�
ZRUOG�� ,Q� SDUWLFXODU�� WKH� VWDWXV� RI�PXOWL�GUXJ� UHVLVWDQW�(�� FROL� KDV� EHHQ� UHFRJQL]HG�
DQG� LV�RI�JUHDW�FRQFHUQ�JOREDOO\�� ,Q� WKLV� VXUYH\��ZH� LVRODWHG���(�� FROL� VWUDLQV� IURP�
IRRG� VDPSOHV�� VXUIDFH� RI� WDEOH� VDPSOHV� DQG� UHFWDO� VZDEV� RI� NLWFKHQ� VWDII� DW� D�
FROOHFWLYH�NLWFKHQ�LQ�+DQRL�FLW\�DQG�H[DPLQHG�WKH�DQWLELRWLF�UHVLVWDQW�SKHQRW\SH�RI���
LVRODWHG�(��FROL�VWUDLQV�RQ����FRPPRQ�DQWLELRWLFV��7KH�UHVXOWV�VKRZHG�WKDW�RQO\�����
VWUDLQV�ZHUH�VHQVLWLYH�WR����WHVWHG�DQWLELRWLFV��RI�ZKLFK�����VWUDLQV�ZHUH�UHVLVWDQW�WR�DW�
OHDVW���DQWLELRWLFV������RI�VWUDLQV�ZHUH�UHVLVWDQW�WR�FKORUDPSKHQLFRO�DQG�WHWUDF\FOLQH��
���� VWUDLQV� ZHUH� UHVLVWDQW� WR� WULPHWKRSULP� �� VXOIDPHWK[D]ROH�� ���� VWUDLQV� ZHUH�
UHVLVWDQW� WR� DPSLFLOOLQ�� JHQWDP\FLQ�� SLSHUDFLOOLQ�� ���� LVRODWHV� ZHUH� UHVLVWDQW� WR�
FHIXUR[LPH��FHIHSLPH��FHIRWD[LPH�DQG�D]WUHRQDP������VWUDLQV�UHVLVWDQW� WR�FHID]ROLQ��
WREUDP\FLQ������VWUDLQV�ZHUH�UHVLVWDQW�WR�FHIWD]LGLPH�DQG�����LVRODWHV�ZHUH�UHVLVWDQW�
WR� DPLNDFLQ� DQG� FLSURIOR[DFLQ�� ���� LVRODWHV� ZHUH� VHQVLWLYH� WR�
DPR[LFLOOLQ�FODYXODQLFDFLG�� SLSHUDFLOOLQ�WD]REDFWDP�� FHIR[LWLQ� DQG� FDUEDSHQHP�
DQWLELRWLFV�VXFK�DV�HUWDSHQHP��LPLSHQHP�DQG�PHURSHQHP��

.H\ZRUGV� 67(&�� DQWLELRWLF� UHVLVWDQFH�� PXOWL�DQWLELRWLF� UHVLVWDQFH�� IRRG�
SRLVRQLQJ�LQIHFWLRQ�E\�PLFURRUJDQLVPV��(��FROL�VLQK�ÿ͡F�W͙�VKLJD��NKiQJ�NKiQJ�VLQK��
NKiQJ�ÿD�NKiQJ�VLQK��QKL͍P�ÿ͡F�WK͹F�SḴP�GR�YL�VLQK�Y̵W��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�
����7U˱ͥQJ�Ĉ̩L�K͕F�.KRD�K͕F�7͹�QKLrQ��Ĉ̩L�K͕F�4X͙F�JLD�+j�1͡L�
����+͕F�9L͏Q�.KRD�K͕F�Yj�&{QJ�QJK͏��9L͏Q�+jQ�OkP�.+	&1�9L͏W�1DP�
����9L͏Q�<�K͕F�'͹�SKzQJ�4XkQ�ÿ͡L�

/LrQ�K͏��/r�7K͓�/DQ�$QK�

9LӋQ�<�VLQK�1KLӋW�ÿӟL��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�
���������������6ӕ����1JX\ӉQ�9ăQ�+X\rQ��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL�
���������������ĈLӋQ�WKRҥL����������������(PDLO��OHDQKELR#JPDLO�FRP��


