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WUѭӡQJ�Yj�VӭF�NKӓH�FRQ�QJѭӡL��Ӣ 9LӋW�1DP��FiF�QJKLrQ�FӭX�YӅ EөL�30��� FKӫ \ӃX�
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FDR�NKRҧQJ��� P�VR�YӟL�PһW�ÿҩW��.KX�YӵF�[XQJ�TXDQK�NK{QJ�Fy�FiF�YұW�FKH�FKҳQ�
Jk\�ҧQK�KѭӣQJ�ÿӃQ�WҫP�TXDQ�WUҳF��0үX�EөL�30��� ÿѭӧF�Oҩ\�EҵQJ�Pi\�Oҩ\�PүX�EөL�
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JLDQ�ÿһW�Pi\�Oҩ\�PүX�30��� EҳW�ÿҫX�Wӯ QJj\������������ÿӃQ�QJj\������������ 7KӡL�
JLDQ�Oҩ\�PӝW�PүX�Oj���K��Wӯ ��K���K{P�WUѭӟF�ÿӃQ���K���QJj\�K{P�VDX��Eӓ TXD�VDL�
Vӕ GR� WKӡL� JLDQ� WKD\� JLҩ\� OӑF�� NKRҧQJ���� SK~W���&iF� WKLӃW� Eӏ ÿѭӧF� WLӃQ�KjQK�NLӇP�
FKXҭQ��ÿҧP�EҧR�4$�4&�WҥL�SKzQJ�WKt�QJKLӋP�FӫD�7UXQJ WkP�1KLӋW�ÿӟL�9LӋW�� 1JD�

+uQK��� %ҧQ�ÿӗ Yӏ WUt�TXDQ�WUҳF�PүX�EөL�PӏQ 30����WҥL�SKѭӡQJ�/RQJ�%uQK��
WKjQK�SKӕ %LrQ�+zD��WӍQK�ĈӗQJ�1DL

�����3KѭѫQJ�SKiS�SKkQ�WtFK

�������;iF�ÿ͓QK�Q͛QJ�ÿ͡ EͭL�30���

*Lҩ\�OӑF�ÿѭӧF�ÿѭD�YӅ SKzQJ�WKt�QJKLӋP�VӁ ÿѭӧF�WLӃQ�KjQK�[ӱ Oê�Vҩ\�ӣ QKLӋW�ÿӝ
�����&��6DX�ÿy�WLӃQ�KjQK�FkQ�WUrQ�WKLӃW�Eӏ FkQ�WUӑQJ�OѭӧQJ�0HWWOHU�7ROHGR�;6������
4XD�ÿy�[iF�ÿӏQK�QӗQJ�ÿӝ EөL�30��� FӫD�WӯQJ�QJj\�WKHR�F{QJ�WKӭF�����
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0үX�EөL�WKX�WKұS��JḼ\�O̭\�P̳X���EͭL� ÿѭӧF�FҳW�QKӓ Yj�ÿѭD�YjR�GXQJ�GӏFK��PO�
+12� ���PO�+�2� ÿӇ SKkQ�Kӫ\�PүX��3Ki�PүX�YӟL�WәQJ�WKӡL�JLDQ�Oj����SK~W��ӣ QKLӋW�
ÿӝ ���R&�EҵQJ�WKLӃW�Eӏ Oz�YL�VyQJ 0/6�� (WKRV�XS� 6DX�NKL�SKi�PүX��GXQJ�GӏFK�ÿѭӧF�
OjP�QJXӝL�Yj�SKD�ORmQJ�WӟL���PO�EҵQJ�QѭӟF�GHLRQ� 7LӃQ KjQK�OӑF�PүX�TXD�PjQJ�OӑF�
�����P�ÿӇ WKX�SKҫQ�GӏFK�PүX��7KjQK�SKҫQ�KyD�KӑF��EDR�JӗP����./1��$V��3E��0Q��
)H��&G��&U��=Q��&R� $O��&X��Yj�1L� WURQJ�EөL�PӏQ�30��� ÿѭӧF�SKkQ�WtFK�WUrQ�Pi\�,&3�
06�,&$3�54�

4Xi�WUuQK�FKXҭQ�Eӏ PүX�Yj�SKkQ�WtFK�NLP�ORҥL�WXkQ�WKӫ WKHR�FiF�\rX�FҫX�WURQJ�
SKѭѫQJ�SKiS�FӫD�(3$�+RD�.Ǥ��EDR�JӗP�,2������KWWSV���ZZZ�HSD�JRY�HVDP�HSD�LR�
LQRUJDQLF�FRPSHQGLXP�PHWKRG�LR����VHOHFWLRQ�SUHSDUDWLRQ�DQG�H[WUDFWLRQ�ILOWHU�
PDWHULDO�� Yj� ,2����� �KWWSV���ZZZ�HSD�JRY�HVDP�HSD�LR�LQRUJDQLF�FRPSHQGLXP�
PHWKRG�LR����GHWHUPLQDWLRQ�PHWDOV�DPELHQW�SDUWLFXODWH�PDWWHU�XVLQJ��

������ ;iF�ÿ͓QK�K͏ V͙ OjP�JLjX�

+Ӌ Vӕ OjP� JLjX� �HQULFKPHQW� IDFWRU� � ()� ÿѭӧF� [iF� ÿӏQK �FKR�SKpS�Gӵ ÿRiQ
QJXӗQ�Jk\�{�QKLӉP� GӵD�WUrQ�F{QJ�WKӭF�����
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>(@VDPSOH��ĈҥL�GLӋQ�FKR�SKҫQ�Wӱ WURQJ�PүX�NKt�

>5@6DPSOH��/j�\ӃX�Wӕ ÿѭӧF�Oҩ\�ÿӇ VR�ViQK�WURQJ�PүX�NKt�

>(@&UXVW��ĈҥL�GLӋQ�FKR�SKҫQ�Wӱ ÿѭӧF�[HP�[pW�WURQJ�QӅQ�Wӵ QKLrQ�

>5@&UXVW��<ӃX�Wӕ ÿѭӧF�Oҩ\�WURQJ�QӅQ�Wӵ QKLrQ�ÿѭӧF�FKӑQ�OjP�JLi�WUӏ WKDP�FKLӃX�
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�����'LӉQ�ELӃQ�QӗQJ�ÿӝ EөL�PӏQ�30���

7URQJ�WKӡL�JLDQ�TXDQ�WUҳF��WKX�ÿѭӧF����PүX�EөL�PӏQ�30�����.ӃW�TXҧ FkQ�WUӑQJ�
OѭӧQJ�EөL�PӏQ����K�30��� ÿѭӧF�OLӋW�Nr�WURQJ�%ҧQJ����7KHR�ÿy�QӗQJ�ÿӝ 30��� WҥL�NKX�
YӵF� Qj\� WURQJ� NKRҧQJ� WKӡL� JLDQ� TXDQ� WUҳF� Fy�PӭF� GDR� ÿӝQJ� OӟQ�� Wӯ ����� �J�P� �
��������J�P���JLi�WUӏ �WUXQJ�EuQK�r 6'��Oj������r ������J�P��

%ҧQJ����.ӃW�TXҧ QӗQJ�ÿӝ EөL�PӏQ�30��� WҥL�SKѭӡQJ�/RQJ�%uQK
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+uQK���FKR�WKҩ\�Vӵ NKiF�ELӋW�NKi�OӟQ�FӫD�QӗQJ�ÿӝ EөL�30����WKHR�QJj\�����K���
.ӃW�TXҧ FKR�WKҩ\�ÿD�SKҫQ�FiF�PүX�WKX�WKұS�ÿѭӧF�ÿӅX�WKҩS�KѫQ�JLi�WUӏ JLӟL�KҥQ�ÿѭӧF�
TX\� ÿӏQK� WURQJ� 4&91��������%7107� ���� �J�P��� >��@�� 7X\� QKLrQ� Fy� �� PүX�
�/%��0��Yj�/%��0���Fy�JLi�WUӏ YѭӧW�TXi�JLi�WUӏ JLӟL�KҥQ OҫQ�OѭӧW�Oj�����Yj�����OҫQ��
*Li�WUӏ WUXQJ�EuQK�WURQJ�ÿӧW�TXDQ�WUҳF�Oj��������J�P���FDR�EҵQJ�QӗQJ�ÿӝ WUXQJ�EuQK�
&/..�WURQJ�TXê� ,�QăP������WҥL�7KjQK�SKӕ +ӗ &Kt�0LQK�>��@��ĈLӅX�FҫQ�FK~�ê�Oj�
&/..�[ҩX�KѫQ�UҩW�QKLӅX�VR�YӟL�JLi�WUӏ JLӟL�KҥQ�WUXQJ�EuQK�QJj\�ÿѭӧF�:+2�NKX\ӃQ�
QJKӏ YjR�QăP������Oj�����J�P� >��@��1Kѭ�Yұ\�&/..�[XQJ�TXDQK�WҥL�SKѭӡQJ�/RQJ�
%uQK��WKjQK�SKӕ %LrQ�+zD�KLӋQ�QD\�QӃX�VR�ViQK�YӟL�TX\�FKXҭQ�TXӕF�JLD�WKu�YүQ�QҵP�
WURQJ�JLӟL�KҥQ�FKR�SKpS�QKѭQJ�QӃX�VR�ViQK�YӟL�NKX\ӃQ�QJKӏ FӫD�:+2�WKu�QӗQJ�ÿӝ
30��� WURQJ�NKX�YӵF�ÿm�ӣ PӭF�ÿӝ Fy�ҧQK�KѭӣQJ�ÿӕL�YӟL�VӭF�NKӓH�FRQ�QJѭӡL�

+uQK��� 1ӗQJ�ÿӝ WUXQJ�EuQK�QJj\�FӫD�EөL�30����WҥL�NKX�YӵF�QJKLrQ�FӭX

�����1ӗQJ�ÿӝ NLP�ORҥL�QһQJ�SKkQ�Eӕ WURQJ�EөL�PӏQ
1ӗQJ�ÿӝ WUXQJ�EuQK�FiF�QJX\rQ� Wӕ ÿѭӧF�ELӇX�GLӉQ GѭӟL�%ҧQJ���Yj� Wӹ OӋ ����

QӗQJ�ÿӝ ÿѭӧF�ELӇX�GLӉQ�ӣ +uQK����.ӃW�TXҧ SKkQ�WtFK�FKR�WKҩ\�QӗQJ�ÿӝ ./1�)H��=Q��
&X��$O�Oj�FiF�QJX\rQ�Wӕ FKLӃP�ѭX�WKӃ �%ҧQJ����
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&iF�QJX\rQ�Wӕ WKXӝF�QKyP�Fy�QӗQJ�ÿӝ FDR��QKyP����EDR�JӗP��)H��=Q��&X��$O�
QӗQJ�ÿӝ WUXQJ�EuQK�QKyP�Qj\�GDR�ÿӝQJ�Wӯ ������J�P� � ������J�P���+DL�WURQJ�EӕQ�
QJX\rQ�Wӕ WKXӝF�QKyP�Qj\�Fy�QJXӗQ�JӕF�Wӵ QKLrQ�QKѭ�QJXӗQ�[k\�GӵQJ�KRһF�EөL�ÿҩW��
GҫX�ÿӕW��$O��)H��>��@��1ӗQJ�ÿӝ &X�ÿѭӧF�[iF�ÿӏQK�WKҩS�QKҩW�WURQJ���QJX\rQ�Wӕ WKXӝF�
QKyP�Qj\��&X�WKѭӡQJ�ÿѭӧF�WҥR�UD�Wӯ TXi�WUuQK�OjP�JLjX�EӣL�FiF�QJjQK�F{QJ�QJKLӋS�
NLP�ORҥL�PjX�>��@��7URQJ�QJKLrQ�FӭX�Qj\�Vӵ [XҩW�KLӋQ�FӫD�=Q�Fy�QӗQJ�ÿӝ WUXQJ�EuQK�
FDR�QKҩW�� QJX\rQ� Wӕ Qj\� WKXӝF�QKyP�QJX\rQ� Wӕ Fy�QJXӗQ�JӕF�QKkQ� WҥR�� ÿѭӧF�[iF�
ÿӏQK�Wӯ TXi�WUuQK�EjR�PzQ�OӕS�[H��SKiW�WKҧL�Wӯ ÿӝQJ�Fѫ�GLHVHO��KRҥW�ÿӝQJ�F{QJ�QJKLӋS�
>��@��ĈLӅX�Qj\�FKӭQJ� Wӓ KRҥW�ÿӝQJ�JLDR� WK{QJ�Yj�F{QJ�QJKLӋS� WҥL�NKX�YӵF�QJKLrQ�
FӭX�ÿm�Jk\�UD�ҧQK�KѭӣQJ�ÿӃQ�&/..�

+uQK��� 7ӹ OӋ ÿyQJ�JyS�����QӗQJ�ÿӝ NLP�ORҥL�QһQJ�WURQJ�EөL�PӏQ�30���

1ӗQJ�ÿӝ WUXQJ�EuQK�FӫD QKyP���NKRҧQJ�������J�P� � ������J�P� EDR�JӗP�FiF�
QJX\rQ�Wӕ 1L��0Q��3E�Yj�&U��1ӗQJ�ÿӝ WUXQJ�EuQK�QKyP�Fy�QӗQJ�ÿӝ WKҩS��QKyP����Oj�
Vӵ Fy�PһW� FӫD� FiF� QJX\rQ� Wӕ $V��&R� Yj�&G��1KyP�Qj\�PһF� G�� Fy� QӗQJ� ÿӝ WKҩS�
QKѭQJ�OҥL�Oj�FiF�QJX\rQ�Wӕ Fy�QJXӗQ�JӕF�QKkQ�WҥR�Yj WKѭӡQJ�Oj�FiF�QJX\rQ�Wӕ Fy�ÿӝF�
WtQK�FDR�Jk\�ҧQK�KѭӣQJ�WӟL�VӭF�NKӓH�FRQ�QJѭӡL�>��@�
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�����;iF�ÿӏQK�JLi�WUӏ QJXӗQ�OjP�JLjX�FӫD�FiF�QJX\rQ�Wӕ WURQJ�EөL�30���

7URQJ QJKLrQ�FӭX�FӫD�QKyP�WiF�JLҧ <D�4LQ�-L�Yj�FiF�FӝQJ�Vӵ �������ÿm�FKӍ UD�
$O�Oj�QJX\rQ�Wӕ Fy�WtQK�FKҩW�KyD�KӑF�WѭѫQJ�ÿӕL�әQ�ÿӏQK�Yj�FǊQJ�Oj�QJX\rQ�Wӕ WKDP�
FKLӃX�ÿѭӧF�Vӱ GөQJ�UӝQJ�UmL�YӟL�ÿӝ FKtQK�[iF�FDR�QKҩW�>��@��&KtQK�Yu�Yұ\� QKyP�WiF�
JLҧ Vӱ GөQJ QJX\rQ�Wӕ $O�OjP�QJX\rQ�Wӕ WKDP�FKLӃX ÿӇ WtQK�WRiQ�PӭF�ÿӝ OjP�JLjX�
FӫD�FRQ�QJѭӡL�WiF�ÿӝQJ�ÿӃQ�P{L�WUѭӡQJ�

&iF�JLi�WUӏ FӫD�KӋ Vӕ OjP�JLjX��HQULFKPHQW�IDFWRU�� ()� FjQJ�FDR�WKu�PӭF�ÿӝ
OjP�JLjX�FjQJ�FDR��&iF�QJXӗQ�OjP�JLjX�ÿѭӧF�ÿiQK�JLi�TXD�FiF�JLi�WUӏ ÿѭӧF�WKӇ KLӋQ�
QKѭ�GѭӟL�%ҧQJ�� >��@�

%ҧQJ��� %ҧQJ�[iF�ÿӏQK�JLi�WUӏ QJXӗQ�OjP�JLjX

*Li�WUӏ () 1JXӗQ�OjP�JLjX

()���� &iF�QJX\rQ�Wӕ NK{QJ�ÿѭӧF�OjP�JLjX

����()����� &iF�QJX\rQ�Wӕ ÿѭӧF�OjP�JLjX�YӯD�SKҧL

�����()����� &iF�QJX\rQ�Wӕ ÿѭӧF�OjP�JLjX�EӣL�FiF�KRҥW�ÿӝQJ�FӫD�FRQ�QJѭӡL

()�!��� &iF�QJX\rQ�Wӕ ÿѭӧF�OjP�JLjX�FDR�Yj�Eӏ {�QKLӉP�QJKLrP�WUӑQJ

7ӯ %ҧQJ���YӅ QӗQJ�ÿӝ WUXQJ�EuQK�./1�NӃW�KӧS�YӟL�FiF�\ӃX�Wӕ FӫD�./1�Fy�VҹQ�
WURQJ�EөL�WUiL�ÿҩW�ÿѭӧF�[iF�ÿӏQK�$OFOXVW�������Yj�FiF�QJX\rQ�Wӕ FӫD�OӟS�Yӓ ÿѭӧF�[iF�
ÿӏQK�WURQJ�QJKLrQ�FӭX�FӫD�<D�4LQ�-L�Yj�FiF�FӝQJ�Vӵ �������>��@�WtQK�WKHR�F{QJ�WKӭF�
����ÿѭӧF�NӃW�TXҧ KӋ Vӕ OjP�JLjX�%ҧQJ���

%ҧQJ��� %ҧQJ�JLi�WUӏ ()�WUXQJ�EuQK

$O &X 1L &R 0Q &U $V =Q 3E &G )H

()�
�Q ���

���� ������ ����� ���� ����� ����� ���� ������ ����� ���� ����

.ӃW�TXҧ %ҧQJ���NӃW�KӧS�YӟL� VR�ViQK�JLi� WUӏ ӣ EҧQJ�[iF�ÿӏQK�QJXӗQ� OjP�JLjX�
�%ҧQJ� ��� FKR� WKҩ\� ����� QJX\rQ� Wӕ WҥL� NKX� YӵF� QJKLrQ� FӭX� ÿm� FKӏX� WiF� ÿӝQJ� EӣL�
QJXӗQ�QKkQ�VLQK��FRQ�QJѭӡL���7URQJ�ÿy�Fy�&X��1L��&U��=Q�Yj�3E�Oj�QKyP�QJX\rQ�Wӕ
Eӏ OjP�JLjX�QJKLrP�WUӑQJ�Yj�PҥQK�PӁ QKҩW��ĈһF�ELӋW�Oj�3E��1L�Yj�&U�Oj�QJX\rQ�Wӕ
ÿѭӧF�QKyP�QJKLrQ�FӭX�[ӃS�ӣ QKyP�QJX\rQ�Wӕ Fy�QӗQJ�ÿӝ WUXQJ�EuQK��QKyP�����WX\�
QKLrQ�OҥL�Oj�QJX\rQ�Wӕ Fy�JLi�WUӏ ()�FDR�Yj�WKXӝF�QKyP�QJX\rQ�Wӕ Eӏ ҧQK�KѭӣQJ�EӣL�
FRQ�QJѭӡL�

���.ӂ7�/8Ұ1

7әQJ�FӝQJ�Fy��� PүX�EөL�PӏQ�30��� ÿѭӧF�TXDQ� WUҳF� WҥL�SKѭӡQJ�/RQJ�%uQK��
WKjQK�SKӕ %LrQ�+zD��WӍQK�ĈӗQJ�1DL�WURQJ�WKiQJ����������.ӃW�TXҧ FKR�WKҩ\�QӗQJ�ÿӝ
EөL�30��� GDR�ÿӝQJ�WURQJ�NKRҧQJ�Wӯ ������J�P� � ��������J�P���Yj�Fy�Vӵ ELӃQ�ÿәL�
FӫD�QӗQJ�ÿӝ EөL�NKi�OӟQ�WKHR�QJj\��1ӗQJ�ÿӝ ./1�WURQJ�FiF�PүX�EөL�ÿѭӧF�FKLD�OjP�
��QKyP�WURQJ�ÿy�QKyP�FKLӃP�QӗQJ�ÿӝ FDR�EDR�JӗP�FiF�QJX\rQ�Wӕ )H��=Q��&X��$O��
QӗQJ�ÿӝ WUXQJ�EuQK�QKyP�Qj\�GDR�ÿӝQJ�Wӯ ������J�P� � ������J�P���1JKLrQ�FӭX�ÿm�
[iF�ÿӏQK������QJX\rQ�Wӕ NLP�ORҥL�QһQJ�Fy�WURQJ�EөL�PӏQ�30��� FKӏX�WiF�ÿӝQJ�JLD�WăQJ�
GR�FRQ�QJѭӡL��WURQJ�ÿy�=Q�ÿѭӧF�[iF�ÿӏQK�Oj�QJX\rQ�Wӕ FKӏX�WiF�ÿӝQJ�PҥQK�QKҩW�
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7¬,�/,ӊ8�7+$0�.+Ҧ2

�� $GDPV�3��-���HW�DO���*HQHUDO�FLUFXODWLRQ�PRGHO�DVVHVVPHQW�RI�GLUHFW�UDGLDWLYH�IRUFLQJ�E\�
WKH�VXOIDWHఆQLWUDWHఆDPPRQLXPఆZDWHU�LQRUJDQLF�DHURVRO�V\VWHP� -RXUQDO�RI�*HRSK\VLFDO�
5HVHDUFK��$WPRVSKHUHV������������'������������� '2,� ������������-'������

�� &ODUN�&��0���HW�DO���(VWLPDWHG�ORVVHV�RI�SODQW�ELRGLYHUVLW\�LQ�WKH�8QLWHG�6WDWHV�
IURP� KLVWRULFDO� 1� GHSRVLWLRQ� ������������ (FRORJ\�� ������ ����������������
'2,� �����������������

�� 'RFNHU\� '�� :��� (SLGHPLRORJLF� HYLGHQFH� RI� FDUGLRYDVFXODU� HIIHFWV� RI�
SDUWLFXODWH�DLU�SROOXWLRQ� (QYLURQPHQWDO�KHDOWK�SHUVSHFWLYHV������������VXSSO�
����������� '2,����������HKS������V����

�� +LHQ� 7�� 7��� HW� DO��� 'LVWULEXWLRQ� FKDUDFWHULVWLFV� RI� SRO\F\FOLF� DURPDWLF�
K\GURFDUERQV�ZLWK�SDUWLFOH� VL]H� LQ�XUEDQ�DHURVROV�DW� WKH�URDGVLGH� LQ�+R�&KL�
0LQK� &LW\�� 9LHWQDP� $WPRVSKHULF� (QYLURQPHQW�� ������ ����������������
'2,���������M�DWPRVHQY������������

�� /H�+��$��� HW� DO���6HDVRQDO� YDULDWLRQ�RI� EODFN� FDUERQ�DQG�30��� DQG�30�� DW�
7DP� 'DR� QDWLRQDO� SDUN� 918� -RXUQDO� RI� 6FLHQFH�� 1DWXUDO� 6FLHQFHV� DQG�
7HFKQRORJ\������������6����������

�� /H�+��$���1��7��+XRQJ��DQG�1��+��3KXF��,QIOXHQFH�RI�WUDIILF�DQG�ZLQG�VSHHG�RQ�
WKH� 30���� 30��� OHYHOV� DW� 7UXRQJ� &KLQK� VWUHHW�� +DQRL� 918� -RXUQDO� RI�
6FLHQFH��1DWXUDO�6FLHQFHV�DQG�7HFKQRORJ\������������6����������

�� .KX]HVWDQL�5��%���HW�DO���4XDQWLILFDWLRQ�RI�WKH�VRXUFHV�RI�ORQJ�UDQJH�WUDQVSRUW�RI�
30�����SROOXWLRQ� LQ� WKH�2UGRV�UHJLRQ�� ,QQHU�0RQJROLD��&KLQD� (QYLURQPHQWDO�
SROOXWLRQ���������������������� '2,���������M�HQYSRO������������

�� &KRL�-��(���HW�DO���/RZఆIOXHQFH�4ఆVZLWFKHG�1G��<$*�ODVHU�IRU�WKH�WUHDWPHQW�RI�
PHODVPD�LQ�$VLDQ�SDWLHQWV� ���������������������� '2,����������MRFG������

�� :+2��)DFW�VKHHW��$PELHQW��RXWGRRU��DLU�SROOXWLRQ� �����

��� 0DL�+��Ĉ���Ð�QKL͍P�NK{QJ�NKt��KRjQ�WKL͏Q�SKiS�OX̵W�9L͏W�1DP�Y͉ E̫R�Y͏ P{L�
WU˱ͥQJ� ����� '2,��������������������YQXOV�����

��� +LHQ�7��7���&KL�1��'��7���+X\�'��+���/H�+��$���2UDP�'��(���)RUVWHU�*��/���0LOOV�
*�� 3��� %DNHU� $�� 5��� 6ROXEOH� WUDFH� PHWDOV� DVVRFLDWHG� ZLWK� DWPRVSKHULF� ILQH�
SDUWLFXODWH� PDWWHU� LQ� WKH� WZR� PRVW� SRSXORXV� FLWLHV� LQ� 9LHWQDP�� $WPRVSKHULF�
(QYLURQPHQW��;������������������ '2,���������M�DHDRD������������

��� 1JX\HQ�7��+XQJ��,��,��.���ĈDQJ�7��/��$QK��*HRJUDSK\�PRGHOLQJ�DLU�SROOXWLRQ�LQ�
'RQJ�1DL�SURYLQFH��9LHWQDP� (QYLURQPHQW��6XVWDLQDELOLW\����������������������
'2,���������������������������

��� 0215(��4&91� ��������%7107�� 1DWLRQDO� WHFKQLFDO� UHJXODWLRQ� RQ� DPELHQW� DLU�
TXDOLW\�0LQLVWU\�RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW��0215(���9LHWQDP�������

��� 1JX\HQ�7KL�$QK�7KX��/��%���&̵S�QK̵W�KL͏Q�WU̩QJ�FK̭W�O˱ͫQJ�NK{QJ�NKt�4Xê�,�
QăP�������+j�1ӝL��9LӋW�1DP����������

��� :+2�� :+2� JOREDO� DLU� TXDOLW\� JXLGHOLQHV�� SDUWLFXODWH� PDWWHU� �30��� DQG�
30����� R]RQH�� QLWURJHQ� GLR[LGH�� VXOIXU� GLR[LGH� DQG� FDUERQ� PRQR[LGH� �����
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�$FFHVVHG� RQ�� ��� 0DUFK� �����@�� $YDLODEOH� IURP�� KWWSV���DSSV�ZKR�LQW�LULV�
ELWVWUHDP�KDQGOH����������������������������HQJ�SGI"VHTXHQFH �	LV$OORZHG \�

��� *XWWLNXQGD�6��-��6�D�Z�S�V���8UEDQ�SDUWLFXODWH�SROOXWLRQ�VRXUFH�DSSRUWLRQPHQW�
������S����������

��� 7Kӫ\�1��7��7���1JKLrQ�FͱX�PͱF�ÿ͡ Yj�SK̯Q�ÿyQJ�JyS�FͯD�FiF�G̩QJ�QJX͛Q�WK̫L�
FKtQK�WͣL�Q͛QJ�ÿ͡ EͭL�1D1R�WURQJ�NK{QJ�NKt� �����

��� <D�4LQ�-L�7��=���$SSOLFDWLRQ�RI�WKH�HQULFKPHQW�IDFWRU�WR�DQDO\]H�WKH�SROOXWLRQ�
RI�HOHPHQWV�LQ�VRLO�GXVW�LQ�&KLQD� �����

��� )HL�/L�-��<���<RQJFKDQJ�ZHL��-LQJMLQJ�=HQJ��HW�DO���30����ERXQG�KHDY\�PHWDOV�IURP�WKH�PDMRU�
FLWLHV� LQ� &KLQD�� 6SDWLRWHPSRUDO� GLVWULEXWLRQ�� IX]]\� H[SRVXUH� DVVHVVPHQW� DQG� KHDOWK� ULVN�
PDQDJHPHQW�-RXUQDO�RI�&OHDQHU�3URGXFWLRQ�������'2,���������M�MFOHSUR������������

6800$5<

(9$/8$7,21�2)�30��� 0$66�&21&(175$7,21�$1'�,76�&+(0,&$/�
3523(57,(6�21�/21*�%,1+�:$5'��%,(1�+2$�&,7<��

'21*�1$,�3529,1&(

$LU�SROOXWLRQ�LV�RQH�RI�WKH�HQYLURQPHQWDO�SUREOHPV��HVSHFLDOO\�SROOXWLRQ�FDXVHG�E\�
ILQH� SDUWLFXODWH� PDWWHU� 30����� WKH� DLU� TXDOLW\� LV� DIIHFWHG� E\� PDQ\� LQGXVWULDO� SDUNV�
GLVWULEXWHG�LQ�%LHQ�+RD�FLW\��DQG�DOVR�E\�QHLJKERXULQJ�DUHDV�VXFK�DV�%LQK�'XRQJ�SURYLQFH�
DQG� +R� &KL�0LQK� FLW\�� 7KLV� VWXG\� HYDOXDWHG� WKH� GLVWULEXWLRQ� RI� 30��� FRQFHQWUDWLRQV��
ZKLFK�ZHUH� FROOHFWHG� LQ� /RQJ�%LQK�ZDUG�� %LHQ�+RD� FLW\��'RQJ�1DL� SURYLQFH�� DQG� LWV�
FKHPLFDO� SURSHUWLHV�� 30��� VDPSOHV�ZHUH� DQDO\]HG� IRU� WKH� FKHPLFDO� FRPSRVLWLRQ� RI� ���
PHWDO� HOHPHQWV� �$V��3E��0Q��)H��&G��&U��=Q��&R��$O��&X��1L��E\� ,&3� � 06�,&$3�54�
HTXLSPHQW��7KH�UHVXOWV�ZHUH�FROOHFWHG�IURP��� VDPSOHV�RI�30��� LQ�2FWREHU�������7KH�
DYHUDJH�GDLO\�YDOXH�RI�30��� FRQFHQWUDWLRQ�UDQJHV�IURP�������J�P

� WR��������J�P���ZLWK�
WKH�DYHUDJH�YDOXH�LV�������J�P� r ������J�P���7KH�UHVXOWV�RI� WKH�DQDO\VLV�RI����PHWDOV�
VKRZHG�WKDW�WKH�DYHUDJH�FRQFHQWUDWLRQ�RI�)H��=Q��&X��$O�LQ�WKLV�JURXS�UDQJHG�IURP������
�J�P� � ������J�P���7KURXJK� WKH� FDOFXODWLRQ�RI� WKH�HQULFKPHQW� FRHIILFLHQW�� LW�ZDV� DOVR�
GHWHUPLQHG�WKDW������HOHPHQWV�KDYH�EHHQ�VWURQJO\�DIIHFWHG�E\�KXPDQ�DFWLYLWLHV�

.H\ZRUGV� %ͭL�P͓Q��30���� NLP�OR̩L�Q̿QJ��K͏ V͙ OjP�JLjX��%LrQ�+zD��Ĉ͛QJ�1DL�

1K̵Q�EjL�QJj\��� WKiQJ�� QăP�����
3K̫Q�EL͏Q�[RQJ�QJj\��� WKiQJ��� QăP�����
+RjQ�WKL͏Q�QJj\����WKiQJ��� QăP�����

����3KkQ�YL͏Q�+yD��0{L�7U˱ͥQJ��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD
����.KRD�0{L�WU˱ͥQJ��7U˱ͥQJ�Ĉ̩L�K͕F�.KRD�K͕F�7͹ QKLrQ��Ĉ+4*�+j�1͡L

/LrQ�K͏� %�L�'X\�/LQK
3KkQ�YLӋQ�+yD�� 0{L�WUѭӡQJ��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW�� 1JD
���1JX\ӉQ�9ăQ�+X\rQ��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL
ĈLӋQ�WKRҥL��������������(PDLO��EXLGX\OLQK����#JPDLO�FRP


