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0ҳF�.KpQ��=DQWKR[\OXP�UKHWVD��Wӯ�OkX�ÿm�ÿѭӧF�Vӱ�GөQJ�WURQJ�ҭP�WKӵF�Yj�\�KӑF�
Fә�WUX\ӅQ�7KiL�/DQ��7ҥL�9LӋW�1DP��TXҧ�0ҳF�.KpQ�UҩW�TXDQ�WUӑQJ�WURQJ�ҭP�WKӵF�7k\�
%ҳF�EӣL�KҫX�KӃW�FiF�PyQ�ăQ�FӫD�ÿӗQJ�EjR�GkQ�WӝF�7KiL�ӣ�7k\�%ҳF�ÿӅX�Vӱ�GөQJ�TXҧ�
0ҳF�.KpQ�OjP�JLD�Yӏ��1JRjL�UD��TXҧ�0ҳF�.KpQ�FzQ�ÿѭӧF�Vӱ�GөQJ�WURQJ�FiF�EjL�WKXӕF�
Fә�WUX\ӅQ�ÿӇ�JL~S�JLҧP�ÿҫ\�EөQJ��NKy�WLrX��NtFK�WKtFK�KӋ�WLrX�KyD��JLҧP�KR��FKӕQJ�
YLrP��FKӕQJ�FR�WKҳW�Yj�JLҧP�ÿDX�QKӭF�[ѭѫQJ�NKӟS�YӟL�FiF�WKjQK�SKҫQ�KyD�KӑF�FKtQK�
ÿѭӧF�ELӃW�ÿӃQ�QKѭ�SKHQROLF��IODYRQRLG��DONDORLG��WHUSHQRLG��JO\FRVLG�Yj�WLQK�GҫX�>����@��

ӬQJ�GөQJ�WLQK�GҫX��KRҥW�FKҩW�Fy�QJXӗQ�JӕF�Wӵ�QKLrQ��WKkQ�WKLӋQ�YӟL�P{L�WUѭӡQJ�
Yj�DQ�WRjQ�YӟL�QJѭӡL�Vӱ�GөQJ�Oj�[X�KѭӟQJ�SKiW�WULӇQ�FӫD�[m�KӝL�KLӋQ�QD\��1KҵP�NKҧR�
ViW�KRҥW�WtQK�VLQK�KӑF�Yj�WLӅP�QăQJ�ӭQJ�GөQJ��FK~QJ�W{L�ÿm�WLӃQ�KjQK�QJKLrQ�FӭX�[iF�
ÿӏQK�WKjQK�SKҫQ�KyD�KӑF��KRҥW�WtQK�FKӕQJ�R[\�KyD�FǊQJ�QKѭ�KRҥW�WtQK�NKiQJ�PӝW�Vӕ�
YL�NKXҭQ�Jk\�EӋQK�FӫD� WLQK�GҫX�0ҳF�.KpQ�� WUӗQJ� WҥL�KX\ӋQ�4XDQ�6ѫQ�� WӍQK�7KDQK�
+yD��

� ���9Ұ7�/,ӊ8�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

� �����9ұW�OLӋX�QJKLrQ�FӭX

4Xҧ�0ҳF�NKpQ� �=DQWKR[\OXP�UKHWVD�� ÿѭӧF� WKX�PXD� ӣ� [m�4XDQ�7Kӫ\�� KX\ӋQ�
4XDQ� 6ѫQ�� WӍQK� 7KDQK� +yD� �ÿӝ� ҭP�؆ ͳͳΨ� ��� EҧR� TXҧQ� WURQJ� W~L� ]LS� ӣ� QKLӋW� ÿӝ�
WKѭӡQJ��

&iF�FKӫQJ�YL�NKXҭQ�NLӇP�ÿӏQK�Vӱ�GөQJ�ÿѭӧF�Oҩ\�WURQJ�Eӝ�VѭX�WұS�JLӕQJ�SKzQJ�
WKt�QJKLӋP�%ӝ�P{Q�&{QJ�QJKӋ�6LQK�KӑF��9LӋQ�&{QJ�QJKӋ�6LQK�KӑF�Yj�&{QJ�QJKӋ�
7KӵF�SKҭP��WUѭӡQJ�ĈҥL�+ӑF�%iFK�NKRD�+j�1ӝL�JӗP��%DFLOOXV�FHUHXV�$7&&�������
�*UDP� GѭѫQJ���(VFKHULFKLD� FROL� �$7&&� �������� 6DOPRQHOOD� W\SKLPXULXP� �$7&&�
�������� 6WDSK\ORFRFFXV�DXUHXV� �056$�� �$7&&���������3VHXGRPRQDV�DHUXJLQRVD�
�$7&&��������

0ӝW�Vӕ�P{L�WUѭӡQJ�GLQK�GѭӥQJ�ÿӇ�QX{L�Fҩ\�YL�VLQK�YұW��0{L�WUѭӡQJ�KRҥW�KyD��
0{L� WUѭӡQJ� /%� �&DR� QҩP�PHQ� �J�/�� SHSWRQ� ��J�/�1D&O� ��J�/���0{L� WUѭӡQJ� JLӳ�
JLӕQJ�WURQJ�ӕQJ�WKҥFK�QJKLrQJ��0{L�WUѭӡQJ�/$��&DR�QҩP�PHQ��J�/��SHSWRQ���J�/��
1D&O���J�/�����DJDU���

0ӝW� Vӕ�KyD�FKҩW� WK{QJ�GөQJ�NKiF�QKѭ��9LWDPLQ�&� �/�DVFRUELF� DFLG��6LJPD���
'33+� �����GLSKHQ\O���SLFU\OK\GUD]\O�� 6LJPD��� PHWKDQRO� �������� 6LJPD���
JHQWDPLFLQ� ���PJ��PO�� 9LӋW� 1DP��� '062� �GLPHWK\O� VXOIR[LGH� ������� 7UXQJ�
4XӕF���WZHHQ�����6LJPD����

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

3K˱˯QJ�SKiS�WiFK�FKL͇W�WLQK�G̯X�
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7LQK�GҫX�TXҧ�0ҳF�.KpQ�ÿѭӧF�WUtFK�O\�EҵQJ�SKѭѫQJ�SKiS�FKѭQJ�FҩW� O{L�FXӕQ�
KѫL�QѭӟF�WUӵF�WLӃS�>�@��ĈӗQJ�WKӡL�NKҧR�ViW�Vӵ�ҧQK�KѭӣQJ�FӫD�WKӡL�JLDQ�FKѭQJ�FҩW��WKӇ�
WtFK�QѭӟF�Yj�NtFK� WKѭӟF�QJX\rQ� OLӋX�ÿӃQ�KjP�OѭӧQJ� WLQK�GҫX� WKX�ÿѭӧF��7ҩW�Fҧ�FiF�
PүX�NKҧR�ViW�ÿӅX�WKӵF�KLӋQ�YӟL�F�QJ�NKӕL�OѭӧQJ�Oj���J�QJX\rQ�OLӋX�

;iF�ÿ͓QK�WKjQK�SK̯Q�KyD�K͕F�FKtQK�FͯD�WLQK�G̯X�TX̫ 0̷F�.KpQ�

7KjQK�SKҫQ�KyD�KӑF�FӫD�WLQK�GҫX�TXҧ�0ҳF�.KpQ�ÿѭӧF�SKkQ�WtFK�GӵD�WUrQ�SKѭѫQJ�
SKiS�VҳF�Nê�NKt��*&��YӟL�FiF�ÿLӅX�NLӋQ��NKt�PDQJ�+HOL��WӕF�ÿӝ�GzQJ�NKt��PO��SK~W��WKӇ�WtFK�
WLrPܮߤ����1KLӋW�ÿӝ�FӝW�ÿѭӧF�OұS�WUuQK�Wӯ���Ԩ��JLӳ�WURQJ���SK~W��VDX�ÿy�WăQJ�GҫQ�͵Ԩ�SK~W�
ÿӃQ����Ԩ��6DX�ÿy�WăQJ�GҫQ���Ԩ�SK~W�ÿӃQ����Ԩ�Yj�JLӳ�ӣ����Ԩ�WURQJ���SK~W�>�@��

.K̫R�ViW�KR̩W�WtQK�FK͙QJ�R[\�KyD�FͯD�WLQK�G̯X�

+RҥW� WtQK� FKӕQJ� R[\� KyD� FӫD� WLQK� GҫX� TXҧ�0ҳF� .KpQ� ÿѭӧF� WKӵF� KLӋQ� WKHR�
SKѭѫQJ�SKiS�'33+��������'LSKHQ\O�������SLFU\OK\GUD]\O���WLQK�GҫX�ÿѭӧF�SKD�WKjQK�
FiF�QӗQJ�ÿӝ����������������PJ�P/�WURQJ�PHWKDQRO��/ѭӧQJ�PүX�Vӱ�GөQJ�YjR�SKҧQ�ӭQJ�
Oj���P/�Yj���P/�'33+����P0��+ӛQ�KӧS�SKҧQ�ӭQJ�ÿѭӧF�ӫ�ӣ�QKLӋW�ÿӝ�SKzQJ�WURQJ�
���SK~W�WURQJ�WӕL��VDX�ÿy�ÿR�ÿӝ�KҩS�WKX�TXDQJ�SKә�ӣ�EѭӟF�VyQJ�����QP��+RҥW�WtQK�
NKiQJ�R[\�KyD�EҵQJ�SKѭѫQJ�SKiS�'33+�ÿѭӧF�[iF�ÿӏQK�WK{QJ�TXD�FKӍ�Vӕ�,&���>�@��

;iF�ÿ͓QK�KR̩W�WtQK�NKiQJ�NKX̱Q�FͯD�WLQK�G̯X�0̷F�.KpQ�

+RҥW� WtQK� NKiQJ� NKXҭQ� FӫD� WLQK� GҫX� TXҧ� 0ҳF� .KpQ� ÿѭӧF� WKӵF� KLӋQ� EҵQJ�
SKѭѫQJ�SKiS�NKXӃFK� WiQ� WUrQ�ÿƭD� WKҥFK��1Kӓ������/�GӏFK�YL�NKXҭQ�NLӇP�ÿӏQK� �ÿm�
QX{L� TXD� ÿrP�� YjR� ÿƭD� SHWUL� FKӭD� P{L� WUѭӡQJ� /$� �&DR� QҩP� PHQ� �J�/�� SHSWRQH�
��J�/��1DFO���J�/�����DJDU���WUҧL�ÿӅX��7LӃQ�KjQK�ÿһW�ÿƭD�JLҩ\�OrQ�WUrQ�ÿƭD�WKҥFK��VDX�
ÿy�FKR�����/�WLQK�GҫX�0ҳF�.KpQ�YjR�FiF�ÿƭD�JLҩ\�WUrQ�ÿƭD�SHWUL��ӫ�ӣ������&�WURQJ���
JLӡ� FKR�FiF�GXQJ�GӏFK�PүX� Wӯ�FiF�NKRDQK�JLҩ\�NKXӃFK� WiQ� WUrQ�PһW� WKҥFK��ÿHP�ӫ�
WURQJ� Wӫ�ҩP���Ԩ� WURQJ�������JLӡ��+RҥW� WtQK�NKiQJ�NKXҭQ�ÿѭӧF�[iF�ÿӏQK�WKHR�F{QJ�
WKӭF��'���G��PP���WURQJ�ÿy�'��ÿѭӡQJ�NtQK�YzQJ�NKiQJ�NKXҭQ��PP���G��ÿѭӡQJ�NtQK�
ÿƭD� JLҩ\� �PP�� >�@��ĈӕL�FKӭQJ� ÿѭӧF� Vӱ� GөQJ� Oj� NKiQJ� VLQK�*HQWDPLFLQ�����J�PO��
ĈӗQJ�WKӡL��[iF�ÿӏQK�QӗQJ�ÿӝ�WӕL�WKLӇX�ӭF�FKӃ��0,&��Yj�QӗQJ�ÿӝ�WӕL�WKLӇX�GLӋW�NKXҭQ�
�0%&�� FӫD� WLQK� GҫX� TXҧ�0ҳF�.KpQ� EҵQJ� SKѭѫQJ� SKiS� SKD� ORmQJ� GҫQ� WURQJ�P{L�
WUѭӡQJ�OӓQJ��

3K˱˯QJ� SKiS� [͵� Oê� V͙� OL͏X�� NӃW� TXҧ� ÿѭӧF� [ӱ� Oê� EҵQJ� SKҫQ�PӅP�06� ([FHO�
������VDL�Vӕ�FKR�SKpS�QKӓ�KѫQ�������FiF�WKt�QJKLӋP�ÿѭӧF�OһS�OҥL���OҫQ�

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

� �����7tQK�FKҩW�YұW�Oê�FӫD�WLQK�GҫX�

7LQK�GҫX�0ҳF�.KpQ�WKX�ÿѭӧF�WURQJ�VXӕW��PjX�YjQJ�ViQJ�NK{QJ�Eӏ�YҭQ�ÿөF�Fy�
P�L�WKѫP�GӉ�FKӏX�ÿһF�WUѭQJ��Yӏ�ÿҳQJ�QKҽ��FD\��NKӕL�OѭӧQJ�ULrQJ�����J�PO��7LQK�GҫX�
TXҧ�0ҳF�.KpQ�NK{QJ� WDQ� WURQJ�QѭӟF�� WDQ� WURQJ�DOFRO�Yj�PӝW� Vӕ�GXQJ�P{L�KӳX�Fѫ�
NKiF��

�����&iF�\ӃX�Wӕ�ҧQK�KѭӣQJ�ÿӃQ�TXi�WUuQK�WUtFK�O\�WLQK�GҫX�

� �������̪QK�K˱ͧQJ�FͯD�NtFK�WK˱ͣF�QJX\rQ�OL͏X�
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.KҧR� ViW� �� NtFK� WKѭӟF� QJX\rQ� OLӋX� ҧQK� KѭӣQJ� ÿӃQ� KjP� OѭӧQJ� WLQK� GҫX� WKX�
ÿѭӧF�VDX�WUtFK�O\�Oj�TXҧ�QJX\rQ�Yj�[D\�QKӓ��������PP���&ӕ�ÿӏQK�FiF�\ӃX�Wӕ�QKLӋW�ÿӝ�
����R&��� WKӡL�JLDQ�FKLӃW����SK~W�� Wӹ� OӋ�QJX\rQ� OLӋX� ��QѭӟF� Oj��� ������.ӃW�TXҧ�ÿѭӧF�
WUuQK�Ej\�WURQJ�KuQK����

+uQK����ҦQK�KѭӣQJ�FӫD�NtFK�WKѭӟF�QJX\rQ�OLӋX�ÿӃQ�NKҧ�QăQJ��
FKLӃW�WLQK�GҫX�TXҧ�0ҳF�.KpQ�

� 9ӟL�F�QJ�ÿLӅX�NLӋQ�NKҧR�ViW�WKu�QJX\rQ�OLӋX�Fy�NtFK�WKѭӟF�FjQJ�QKӓ�WKu�GLӋQ�WtFK�
EӅ�PһW�FjQJ�OӟQ�QrQ�OѭӧQJ�WLQK�GҫX�ÿѭӧF�O{L�FXӕQ�WKHR�KѫL�QѭӟF�FjQJ�QKLӅX��9u�Yұ\�
NtFK�WKѭӟF�WӕL�ѭX�ÿӇ�WUtFK�O\�WLQK�GҫX�TXҧ�0ҳF�.KpQ�Oj�[D\�QKӓ�NKRҧQJ������PP�

�������̪QK�K˱ͧQJ�FͯD�Wͽ�O͏�QJX\rQ�OL͏X���Q˱ͣF�
� 6DX�NKL� OӵD� FKӑQ�ÿѭӧF�NtFK� WKѭӟF�QJX\rQ� OLӋX� Oj�[D\�QKӓ� ����� �� �PP��� WLӃQ�
KjQK�NKҧR�ViW�FiF� Wӹ� OӋ�QJX\rQ� OLӋX��QѭӟF�ҧQK�KѭӣQJ�ÿӃQ�KjP� OѭӧQJ� WLQK�GҫX� WKX�
ÿѭӧF�EҵQJ�SKѭѫQJ�SKiS�FKѭQJ�FҩW�O{L�FXӕQ�KѫL�QѭӟF�OҫQ�OѭӧW�Oj���������������������
������NӃW�TXҧ�WKӇ�KLӋQ�KuQK����

+uQK��� ҦQK�KѭӣQJ�Wӹ�OӋ�QJX\rQ�OLӋX��QѭӟF�ÿӃQ�NKҧ�QăQJ�WUtFK�O\��
WLQK�GҫX�TXҧ�0ҳF�NKpQ�

7ӹ� OӋ� QJX\rQ� OLӋX�� QѭӟF� ҧQK� KѭӣQJ�PҥQK� ÿӃQ� KLӋX� VXҩW� WKX� WLQK� GҫX�� +jP�
OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�FDR�QKҩW�ӣ�Wӹ�OӋ������Yj�WKҩS�QKҩW�ӣ�Wӹ�OӋ��������Ӣ�Wӹ�OӋ������
Yj�������KjP�OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�FKrQK�OӋFK�QKDX�NK{QJ�ÿiQJ�NӇ���������Yj�
���������WX\�QKLrQ�FKҩW�OѭӧQJ�WLQK�GҫX�ӣ�Wӹ�OӋ�������WӕW�KѫQ������GR�OѭӧQJ�QѭӟF�ӣ�Wӹ�
OӋ�����NK{QJ�ÿӫ��QJX\rQ�OLӋX�EiP�WUrQ�WKjQK�WKLӃW�Eӏ�Eӏ�FKi\�NpW�GүQ�ÿӃQ�FKҩW�OѭӧQJ�
WLQK�GҫX�WKҩS��'R�ÿy��Wӹ�OӋ�QJX\rQ�OLӋX���QѭӟF�Oj��������ÿѭӧF�OӵD�FKӑQ�ÿӇ�WKӵF�KLӋQ�
FiF�WKt�QJKLӋP�WLӃS�WKHR��
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�������̪QK�K˱ͧQJ�FͯD�WKͥL�JLDQ�FK˱QJ�F̭W�

6DX� NKL� WӕL� ѭX� ÿѭӧF� �� \ӃX� Wӕ� WUrQ� Oj� NtFK� WKѭӟF� QJX\rQ� OLӋX� [D\� QKӓ� ����� ��
�PP���YӟL�Wӹ�OӋ�QJX\rQ�OLӋX��QѭӟF�Oj�������TXi�WUuQK�FKѭQJ�FҩW�WLӃS�WөF�ÿѭӧF�NKҧR�ViW�
WURQJ�NKRҧQJ�WKӡL�JLDQ����SK~W�������SK~W��6DX�NKL�WUtFK�O\��VR�ViQK�OѭӧQJ�WLQK�GҫX�
WKX�ÿѭӧF�ӣ�QKӳQJ�WKӡL�JLDQ�NKiF�QKDX��Wӯ�ÿy�FKӑQ�PӭF�WKӡL�JLDQ�ÿӇ�FKѭQJ�FҩW�WKX�
ÿѭӧF�OѭӧQJ�WLQK�GҫX�OӟQ�QKҩW��.ӃW�TXҧ�WKX�ÿѭӧF�WUuQK�Ej\�ӣ�KuQK����

+uQK����ҦQK�KѭӣQJ�FӫD�WKӡL�JLDQ�FKѭQJ�FҩW�ÿӃQ�NKҧ�QăQJ��
WUtFK�O\�WLQK�GҫX�TXҧ�0ҳF�NKpQ�

.ӃW�TXҧ�NKҧR�ViW�FKR�WKҩ\�KjP�OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�FDR�QKҩW�ӣ�����SK~W�
���������Yj�WKҩS�QKҩW�ӣ����SK~W����������7KӡL�JLDQ�FKѭQJ�FҩW�ӣ�����SK~W�FKR�FKҩW�
OѭӧQJ�WLQK�GҫX�NK{QJ�WӕW�EҵQJ�WKӡL�JLDQ�FKѭQJ�FҩW�ӣ����SK~W�GR�QJX\rQ�OLӋX�Eӏ�WKLӃX�
QѭӟF�GүQ�ÿӃQ�FKi\�NKpW��7KӡL�JLDQ�FKѭQJ�FҩW�Fy�YDL� WUz�TX\ӃW�ÿӏQK�OѭӧQJ�WLQK�GҫX�
WKX�KӗL�ÿѭӧF��1ӃX�FKѭQJ�FҩW�WURQJ�WKӡL�JLDQ�TXi�QJҳQ�WKu�OѭӧQJ�WLQK�GҫX�WUtFK�O\�FKѭD�
KӃW�KRjQ�WRjQ��1JѭӧF�OҥL��NKL�FKѭQJ�FҩW�TXi�WKӡL�JLDQ�WӕL�ѭX�WKu�YӯD�WӕQ�WKӡL�JLDQ�Pj�
OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�NK{QJ�WăQJ�OrQ�ÿӗQJ�WKӡL�FKҩW�OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�FǊQJ�
Eӏ�JLҧP�ÿL�ÿiQJ�NӇ�GR�QJX\rQ�OLӋX�Eӏ�FKi\�NKpW�OjP�PҩW�P�L�WKѫP�Wӵ�QKLrQ���

1Kѭ�Yұ\�TXD�NKҧR�ViW�FiF�\ӃX�Wӕ�ҧQK�KѭӣQJ�ÿӃQ�TXi�WUuQK�WUtFK�O\�WLQK�GҫX�0ҳF�
.KpQ�EҵQJ�SKѭѫQJ�SKiS�FKѭQJ�FҩW�O{L�FXӕQ�KѫL�QѭӟF�ÿm�FKӑQ�ÿѭӧF�ÿLӅX�NLӋQ�WUtFK�O\�
WӕL�ѭX�WKX�QKұQ�WLQK�GҫX��KjP�OѭӧQJ��������WKHR�NKӕL�OѭӧQJ�TXҧ�0ҳF�.KpQ�Fy�ÿӝ�
ҭP������Oj�NKL�PүX�ÿѭӧF�[D\�QKӓ�������PP���Wӹ�OӋ�QJX\rQ�OLӋX��QѭӟF�Oj������ӣ�QKLӋW�
ÿӝ�����R&��FKѭQJ�FҩW�WURQJ�WKӡL�JLDQ����SK~W��

6DX�NKL� WUtFK�O\�WLQK�GҫX�TXҧ�0ҳF�.KpQ�ӣ�FiF�ÿLӅX�ÿѭӧF�NLӋQ�OӵD�FKӑQ��KjP�
OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�Oj���������Y�Z��FDR�KѫQ�VR�YӟL�QJKLrQ�FӭX�FӫD�0�7�-R\�Yj�
F{QJ� V͹� ӣ� ҨQ� Ĉӝ� Oj� ����� �Y�Z�� >�@�� 1KѭQJ� WKҩS� KѫQ� QJKLrQ� FӭX� FӫD� 6HZDQ�
7KHHUDPXQNRQJ�Yj�0DOHHUXN�8WVLQWRQJ�YӟL�KjP�OѭӧQJ�WLQK�GҫX�TXҧ�0ҳF�NKpQ�NK{�
WKX�ÿѭӧF�ӣ�SKtD�%ҳF�WӍQK�1DQ��SKtD�1DP�WӍQK�1DQ��3KD\DR�Yj�&KLDQJ�5DL� WҥL�7KiL�
/DQ�OҫQ�OѭӧW�Oj����������������������������������Y�Z��>�@��6ӵ�NKiF�ELӋW�Qj\�Oj�GR�
WLQK�GҫX�TXҧ�0ҳF�NKpQ�SKө�WKXӝF�YjR�FiF�\ӃX�Wӕ�ÿD�GҥQJ�QKѭ�NKt�KұX��ORҥL�ÿҩW�WUӗQJ��
WKӡL�ÿLӇP� WKX�KRҥFK��SKѭѫQJ�SKiS� WKX� KRҥFK�Yj�EҧR�TXҧQ��&�QJ�PӝW�QJX\rQ� OLӋX�
QKѭQJ�PӑF�Wӯ�FiF�Y�QJ�NKiF�QKDX�Yj�ÿѭӧF�WKX�KRҥFK�YjR�FiF�WKӡL�ÿLӇP�NKiF�QKDX�
Fy�ҧQK�KѭӣQJ�ÿӃQ�KjP�OѭӧQJ�Yj�FKҩW�OѭӧQJ�WLQK�GҫX�WKX�ÿѭӧF�>�@��
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϲ͕�ϭϮ�Ͳ�ϮϬϮϮ�ϭϵϰ

� ���� .KҧR�ViW�KRҥW�WtQK�FKӕQJ�R[\�KyD�FӫD�WLQK�GҫX�0ҳF�.KpQ�

7LӃQ� KjQK� NKҧR� ViW� NKҧ� QăQJ� TXpW� JӕF� Wӵ� GR� WUrQ� '33+� �����GLSKHQ\O���
SLFU\OK\GUD]\O��FӫD�WLQK�GҫX�0ҳF�.KpQ��NӃW�TXҧ�WKX�ÿѭӧF�WҥL�KuQK���

+uQK����6ӵ�ӭF�FKӃ�JӕF�Wӵ�GR�FӫD�WLQK�GҫX�TXҧ�0ҳF�.KpQ

7ӯ�SKѭѫQJ�WUuQK�WtQK�ÿѭӧF�KRҥW�WtQK�NKiQJ�JӕF�Wӵ�GR�FӫD�WLQK�GҫX�0ҳF�.KpQ�
YӟL�JLi�WUӏ�,&���Oj�������PJ�P/��1JKLrQ�FӭX�Qj\�Fy�NӃW�TXҧ�SK��KӧS�YӟL�QJKLrQ�FӭX�
FӫD�1DOLQ�:RQJNDWWL\D�Yj�FӝQJ�Vӵ�ӣ�7KiL�/DQ��������YӟL�JLi�WUӏ�,&���Oj����PJ�P/�>�@��

�����.KҧR�ViW�KRҥW�WtQK�NKiQJ�NKXҭQ�FӫD�WLQK�GҫX�0ҳF�.KpQ�

7LӃQ� KjQK� QJKLrQ� FӭX� KRҥW� WtQK� NKiQJ�NKXҭQ� FӫD� WLQK� GҫX�0ҳF�.KpQ� YӟL� ��
FKӫQJ�YL�NKXҭQ�NLӇP�ÿӏQK��%DFLOOXV�FHUHXV�$7&&��������*UDP�GѭѫQJ���(VFKHULFKLD�
FROL� �$7&&� �������� 6DOPRQHOOD� W\SKLPXULXP� �$7&&� �������� 6WDSK\ORFRFFXV�
DXUHXV� �056$�� �$7&&� ��������3VHXGRPRQDV� DHUXJLQRVD� �$7&&� �������.ӃW� TXҧ�
ÿѭӧF�JKL�QKұQ�WURQJ�EҧQJ���

%ҧQJ����+RҥW�WtQK�NKiQJ�NKXҭQ�FӫD�WLQK�GҫX�0ҳF�NKpQ�WUrQ�FiF�FKӫQJ�YL�VLQK�YұW�
NLӇP�ÿӏQK�

9L�NKXҭQ�

9�QJ�ӭF�FKӃ��PP�

.&�
*HQWDPLFLQ

7LQK�GҫX��'� '���G�

%DFLOOXV�FHUHXV�$7&&������ ��� �����േ������ ������

6DOPRQHOOD�W\SKLPXULXP�$7&&������ ��� �����േ ����� ������

(VFKHULFKLD�FROL�$7&&������ ��� ������േ������ ������

056$�$7&&������ ��� �����േ������ ������

3VHXGRPRQDV�DHUXJLQRVD�$7&&����� ��� ������േ������ �����
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϲ͕�ϭϮ�Ͳ�ϮϬϮϮ� ϭϵϱ

7ӯ�EҧQJ���QKұQ�WKҩ\�Y�QJ�ӭF�FKӃ��PP��FӫD�WLQK�GҫX�Oj�WѭѫQJ�ÿӕL�FDR��9�QJ�ӭF�
FKӃ�FDR�QKҩW�ÿѭӧF�WKҩ\�ӣ���FKӫQJ�YL�NKXҭQ�*UDP�GѭѫQJ�Oj�%DFLOOXV�FHUHXV�$7&&�
�������������PP��Yj�056$�$7&&�������������PP���NӃ�WLӃS�Oj���FKӫQJ�YL�NKXҭQ�
*UDP� kP� 6DOPRQHOOD� W\SKLPXULXP�$7&&� ������ ������PP�� Yj� (VFKHULFKLD� FROL�
$7&&� ������ ������PP��� Y�QJ� ӭF� FKӃ� WKҩS� QKҩW� ÿѭӧF� WKҩ\� ӣ� 3VHXGRPRQDV�
DHUXJLQRVD�$7&&�������������PP��

+uQK����.Kҧ�QăQJ�NKiQJ�FiF�FKӫQJ�YL�NKXҭQ�NLӇP�ÿӏQK�FӫD�WLQK�GҫX�TXҧ�0ҳF�NKpQ��
7URQJ�ÿy�$��056$�$7&&��������%��6DOPRQHOOD�W\SKLPXULXP�$7&&��������

�&��%DFLOOXV�FHUHXV�$7&&��������'��(VFKHULFKLD�FROL�$7&&��������
�(��3VHXGRPRQDV�DHUXJLQRVD�$7&&�������Ĉ&����Yj��

Ĉ&������ÿ͙L�FKͱQJ�G˱˯QJ�Yj�ÿ͙L�FKͱQJ�kP��7&���WLQK�G̯X��

1ӗQJ�ÿӝ�WӕL�WKLӇX�ӭF�FKӃ��0,&��Yj�QӗQJ�ÿӝ�WӕL�WKLӇX�GLӋW�NKXҭQ��0%&��FӫD�WLQK�
GҫX�TXҧ�0ҳF�NKpQ�ÿӕL�YӟL���FKӫQJ�YL�NKXҭQ�WKӱ�QJKLӋP�ÿѭӧF�ÿiQK�JLi�EҵQJ�SKѭѫQJ�
SKiS�SKD�ORmQJ�Yj�EҵQJ�SKѭѫQJ�SKiS�WUҧL�ÿƭD�>�@��.ӃW�TXҧ�ÿѭӧF�JKL�QKұQ�WURQJ�EҧQJ����

%ҧQJ����.ӃW�TXҧ�[iF�ÿӏQK�JLi�WUӏ�0,&�Yj�0%&�FӫD�WLQK�GҫX�TXҧ�0ҳF�NKpQ�ÿӕL�YӟL�
FiF�FKӫQJ�YL�NKXҭQ�WKӱ�QJKLӋP�

9L�NKXҭQ 0,&��PJ�PO� 0%&��PJ�PO�

%DFLOOXV�FHUHXV�$7&&������� ������ ������

6DOPRQHOOD�W\SKLPXULXP�$7&&������� ������ �������

(VFKHULFKLD�FROL�$7&&������� ������ �������

056$�$7&&������ ������ ������

3VHXGRPRQDV�DHUXJLQRVD�$7&&����� ������� �������
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϲ͕�ϭϮ�Ͳ�ϮϬϮϮ�ϭϵϲ

7ӯ� EҧQJ� �� FKR� WKҩ\� UҵQJ� WLQK� GҫX� TXҧ�0ҳF� NKpQ� WKӇ� KLӋQ� KRҥW� WtQK� NKiQJ�
NKXҭQ�WӕW�FKӕQJ�OҥL� WҩW�Fҧ�FiF�YL�VLQK�YұW�ÿѭӧF�WKӱ�QJKLӋP��9L�NKXҭQ�*UDP�GѭѫQJ�
QKҥ\�FҧP�YӟL�WLQK�GҫX�KѫQ�YL�NKXҭQ�*UDP�kP�

1Kѭ�Yұ\��NӃW�TXҧ�NKҧR�ViW�FӫD���FKӫQJ�YL�NKXҭQ�FKR�WKҩ\�UҵQJ�WLQK�GҫX�0ҳF�
NKpQ�Fy�NKҧ�QăQJ�ӭF�FKӃ� WӕW� YӟL�Fҧ�YL�NKXҭQ�*UDP�kP�Yj�*UDP�GѭѫQJ��ĈһF�ELӋW��
QKӳQJ�FKӫQJ� YL�NKXҭQ�Qj\� Oj�QKӳQJ� YL�NKXҭQ�ÿLӇQ�KuQK� FӫD�KӋ�YL� VLQK� YұW� ÿѭӡQJ�
UXӝW��Jk\�EӋQK�WURQJ�WKӵF�SKҭP��7ӯ�ÿk\�Fy�WKӇ�WKҩ\�WLӅP�QăQJ�ӭQJ�GөQJ�FӫD�WLQK�GҫX�
TXҧ�0ҳF�.KpQ�OjP�QJX\rQ�OLӋX�WURQJ�QJjQK�WKӵF�SKҭP��Pӻ�SKҭP��GѭӧF�SKҭP��ÿһF�
ELӋW�WKtFK�KӧS�FKR�YLӋF�VҧQ�[XҩW�FiF�ORҥL�QѭӟF�UӱD�WD\�GLӋW�NKXҭQ��

�����7KjQK�SKҫQ�KyD�KӑF�FӫD�WLQK�GҫX�TXҧ�0ҳF�.KpQ�

%ҵQJ� SKѭѫQJ� SKiS� VҳF� Nê� NKt� �*&�� FiF� WKjQK� SKҫQ� KyD� KӑF� WURQJ� WLQK� GҫX�
ÿѭӧF�[iF�ÿӏQK�Yj�JKL�QKұQ�WURQJ�KuQK���

+uQK����6ҳF�Nê�ÿӗ�SKkQ�WtFK�WKjQK�SKҫQ�WLQK�GҫX�TXҧ�0ҳF�NKpQ�

7ӯ�VҳF�Nê�ÿӗ�KuQK��� QKұQ�WKҩ\�Fy����SLF�WѭѫQJ�ÿѭѫQJ�YӟL����KӧS�FKҩW�NKiF�
QKDX�Fy�PһW� WURQJ� WLQK� GҫX� TXҧ�0ҳF�NKpQ��7URQJ�ÿy�� FKR� ���SLF� Fy� GLӋQ� WtFK� OӟQ�
WѭѫQJ�ӭQJ�YӟL����KӧS�FKҩW�FKLӃP�KjP�OѭӧQJ�FDR�QKҩW�WURQJ�WLQK�GҫX�TXҧ�0ҳF�NKpQ�
YӟL�WKӡL�JLDQ�OѭX�OҫQ�OѭӧW�Oj���������������������������������������������������������
������������������������SK~W���

���.ӂ7�/8Ұ1�

1JKLrQ�FӭX�ÿm�WuP�UD�ÿLӅX�NLӋQ�WKtFK�KӧS�ÿӇ�WUtFK�O\�WLQK�GҫX�TXҧ�0ҳF�.KpQ��
PүX�ÿѭӧF�[D\�QKӓ�������PP���WӍ�OӋ�WKӇ�WtFK�QJX\rQ�OLӋX�YӟL�QѭӟF�FҩW�Oj�������QKLӋW�
ÿӝ�FKѭQJ�FҩW�����R&�WURQJ�WKӡL�JLDQ����SK~W��9ӟL�ÿLӅX�NLӋQ�ÿy��KjP�OѭӧQJ�WLQK�GҫX�
WKX�ÿѭӧF�Oj���������Y�Z���%ѭӟF�ÿҫX�[iF�ÿӏQK�ÿѭӧF�WKjQK�SKҫQ�KyD�KӑF�FӫD�WLQK�GҫX�
0ҳF�.KpQ�WKX�KiL�ӣ�[m�4XDQ�7Kӫ\��KX\ӋQ�4XDQ�6ѫQ��WӍQK�7KDQK�+yD�JӗP����KӧS�
FKҩW�FKtQK�FKLӃP��������WәQJ�GLӋQ�WtFK�SLF�FӫD�VҳF�ÿӗ��7LQK�GҫX�0ҳF�.KpQ�Fy�KRҥW�
WtQK� FKӕQJ�R[\�KyD� LQ� YLWUR� WѭѫQJ�ÿӕL�� YӟL�JLi� WUӏ� ,&��� Oj�������PJ�P/�Yj� Fy�NKҧ�
QăQJ�NKiQJ�FiF�ORҥL�YL�NKXҭQ�*UDP�GѭѫQJ�Yj�*UDP�kP�WӕW��
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϲ͕�ϭϮ�Ͳ�ϮϬϮϮ� ϭϵϳ

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� 3KҥP�ĈӭF�7KӏQK��1JKLrQ�FͱX�ÿ̿F�ÿL͋P�SKkQ�E͙�Yj�WiL�VLQK�UͳQJ�W͹�QKLrQ�Fk\�
0̷F�NKpQ� �=DQWKR[\OXP�UKHWVD� �5R[E���'&�� W̩L� KX\͏Q�7KX̵Q�&KkX� W͑QK�6˯Q�
/D�� /XұQ� YăQ� WKҥF� Vƭ� NKRD� KӑF� /kP�1JKLӋS�� 7UѭӡQJ�ĈҥL� KӑF� /kP�1JKLӋS��
�����

�� 3KҥP�7KDQK�.Ǥ��'˱ͫF�OL͏X�K͕F��WұS�,,��1Kj�[XҩW�EҧQ�<�KӑF��������

�� 7KLSWKDYLSKRQH� 6RXOLQKR�� 1JX\ӉQ�9LӃW� 7KkQ�� 9Ǌ�0ҥQK� +�QJ�� 1JX\ӉQ� 7Kӏ�
%tFK�7KX��1JKLrQ�FͱX�ÿ͡F�WtQK�F̭S�Yj�WiF�GͭQJ�OͫL�P̵W�FͯD�FDR�TX̫�P̷F�NKpQ�
�=DQWKR[\OXP�UKHWVD�'&����7ҥS�FKt�'ѭӧF�KӑF�����������������������

�� 1�� :RQJNDWL\D�� &�� $NHNDZDWFKDL�� 3�� 6DQJXDQVHUPVUL�� /�� +�� IUDVHU�� &��
3UDWRRPVRRW�� DQG�'�� 6DQJXDQVHUPVUL��&KHPLFDO� FRPSRVLWLRQV� DQG� ELRORJLFDO�
SURSHUWLHV� RI� HVVHQWLDO� RLOV� IURP� =DQWKR[\OXP� UKHWVD� �5R[E��� '&� DQG�
=DQWKR[\OXP�OLPRQHOOD�DOVWRQ��$IULFDQ�-RXUQDO�RI�7UDGLWLRQDO��&RPSOHPHQWDU\�
DQG�$OWHUQDWLYH�PHGLFLQHV���������������������

�� 0��%DORXLUL��0��6DGLNL�� DQG�6��.�� ,EQVRXGD��0HWKRGV� IRU� LQ�YLWUR� HYDOXDWLQJ�
DQWLPLFURELDO�DFWLYLW\��$�UHYLHZ��-��3KDUP��$QDO���������������������

�� 0��7��-R\��-��9HUJKHVH��-��$��5HWDPDU��(��&��-��7DOHQWL��&��$��1��&DWDOiQ��DQG�(��
*��*URV��(VVHQWLDO�RLO�RI�=DQWKR[\OXP�UKHWVD��)ODYRXU�DQG�)UDJUDQFH�-RXUQDO��
��������������������

�� 0��8��6HZDQ�7KHHUDPXQNRQJ��&RPSDULVRQ�EHWZHHQ�YRODWLOH�RLO�IURP�IUHVK�DQG�
GULHG� IUXLWV� RI� =DQWKR[\OXP� UKHWVD� �5R[E��� '&�� DQG� F\WRWR[LFLW\� DFWLYLW\�
HYDOXDWLRQ��3KDUPDFRJQRV\�-RXUQDO�����������������������

�� 3��3��7KLGDUDW�'XDQJ\RG��:LVDQX�0DQHHUDW�	�5DZLZDQ�&KDURHQVXE��4XDOLW\�
HYDOXDWLRQ� RI� =DQWKR[\OXP� UKHWVD� IUXLWV� DQG� VHHGV� �� D� 7KDL� WUDGLWLRQDO�
PHGLFLQH��,QGLDQ�-RXUQDO�RI�7UDGLWLRQDO�.QRZOHGJH�����������������������

�� 0��0��*DNXXEL�� -��0��:DJDFKD�� 6�� )��'RVVDML�� DQG�:��:DQ]DOD��&KHPLFDO�
FRPSRVLWLRQ� DQG� DQWLEDFWHULDO� DFWLYLW\� RI� HVVHQWLDO� RLOV� RI� WDJHWHV� PLQXWD�
�$VWHUDFHDH��DJDLQVW�VHOHFWHG�SODQW�SDWKRJHQLF�EDFWHULD�� ,QWHUQDWLRQDO�-RXUQDO�
RI�0LFURELRORJ\������������������

6800$5<�

678'<�21�(;75$&7,21�$1'�(9$/8$7,21�2)�(66(17,$/�2,/6��
)520�0$&�.+(1�)58,7��=$17+2;</80�5+(76$�

7KH� REMHFWLYH� RI� WKH� VWXG\� ZDV� WR� DQDO\]H� WKH� FKHPLFDO� FRPSRVLWLRQ� DQG�
HYDOXDWH� WKH� DQWLEDFWHULDO� DQG� DQWLR[LGDQW� FDSDFLW\� RI�0DF�.KHQ�HVVHQWLDO� RLO��0DF�
.KHQ� IUXLW� LV� FROOHFWHG� IURP�4XDQ�7KX\� FRPPXQH��4XDQ�6RQ� GLVWULFW��7KDQK�+RD�
SURYLQFH�� WKHQ� WKH� HVVHQWLDO� RLO� LV� H[WUDFWHG� E\� VWHDP� GLVWLOODWLRQ�� 7KH� FKHPLFDO�
FRPSRVLWLRQ�RI�HVVHQWLDO�RLOV�ZDV�GHWHUPLQHG�E\�JDV�FKURPDWRJUDSK\�� ,QYHVWLJDWLRQ�
RI� DQWLR[LGDQW� FDSDFLW\� RI� HVVHQWLDO� RLOV� E\� XVLQJ� '33+� IUHH� UDGLFDO� PHWKRG� DQG�
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DQWLEDFWHULDO� DELOLW\� E\� GLIIXVLRQ� PHWKRG� RQ� DJDU� SODWHV�� XVLQJ� �� VWUDLQV� RI� WHVW�
PLFURRUJDQLVPV�� %DFLOOXV� FHUHXV� $7&&� ������� 6DOPRQHOOD� W\SKLPXULXP� $7&&�
������� (VFKHULFKLD� FROL� $7&&� ������� 056$� $7&&� ������� 3VHXGRPRQDV�
DHUXJLQRVD�$7&&�������7KH�RSWLPXP�H[WUDFWLRQ�FRQGLWLRQV�IRU�HVVHQWLDO�RLOV�ZHUH�
IRXQG�ZLWK�FRQWHQW���������Y�Z���FKHPLFDO�FRPSRVLWLRQ�RI�WKH�REWDLQHG�HVVHQWLDO�RLOV�
LQFOXGHG����PDLQ�VXEVWDQFHV��0DF�.KHQ�HVVHQWLDO� RLO�KDV�DQWLR[LGDQW�FDSDFLW\�ZLWK�
DQ� ,&���YDOXH�RI�������PJ�P/��%HVLGHV�� HVVHQWLDO� RLO� DOVR� KDV� VKRZQ� WKH� DELOLW\� WR�
LQKLELW�WKH�JURZWK�RI�ERWK�*UDP�����DQG�*UDP�����EDFWHULD��

.H\ZRUGV��0DF�.KHQ�HVVHQWLDO� RLO�� H[WUDFW��DQWLEDFWHULDO�DFWLYLW\�� DQWLR[LGDQW�
DFWLYLW\��=DQWKR[\OXP�UKHWVD� WLQK�G̯X�0̷F�.KpQ��FKL͇W�WiFK��KR̩W�WtQK�NKiQJ�NKX̱Q��
NKiQJ�R[\�KyD��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����9L͏Q�&{QJ�QJK͏�VLQK�K͕F�Yj�&{QJ�QJK͏�WK͹F�SḴP��Ĉ̩L�K͕F�%iFK�NKRD�+j�1͡L�
����9L͏Q�1JKLrQ�FͱX�TXkQ�QKX��&ͭF�4XkQ�QKX�

/LrQ�K͏��1JX\͍Q�7U˱ͥQJ�*LDQJ

7UѭӡQJ�ĈҥL�KӑF�%iFK�NKRD�+j�1ӝL�

6ӕ���ĈҥL�&ӗ�9LӋW��+DL�%j�7UѭQJ��+j�1ӝL�

(PDLO��JLDQJ�QJX\HQWUXRQJ�#KXVW�HGX�YQ��


