
EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϳ͕�ϭϮ�Ͳ�ϮϬϮϮ�ϮϮ

.ӂ7�+Ӧ3�/,ӊ8�3+È3�2;<�&$2�È3�7521*�Ĉ,ӄ8�75ӎ�/2e7�'$��
1,Ç0�0Ҥ&�'2�%,ӂ1�&+Ӭ1*�08Ӝ1�6$8�;Ҥ�75ӎ�Ӣ�%ӊ1+�1+Æ1�

81*�7+Ѭ�9Ô1*�ĈҪ8��&Ә�
3+Ҥ0�7+ӎ�'8<Ç1������1*8<ӈ1�3+ѬѪ1*�1$0������75Ҫ1�7+ӎ�+Ҵ1*����

���ĈҺ7�9Ҩ1�Ĉӄ�

8QJ� WKѭ� Oj�PӝW� WURQJ� QKӳQJ� EӋQK� Oê� Jk\� Wӱ� YRQJ� FDR� WUrQ� WKӃ� JLӟL� Yj�9LӋW�
1DP��8QJ� WKѭ�Y�QJ�ÿҫX�Fә� WKXӝF�QKyP�XQJ� WKѭ�SKiW� VLQK�ӣ�PǊL�� OѭӥL��Pi��KӑQJ��
DPLGDQ��WKDQK�TXҧQ��WX\ӃQ�QѭӟF�EӑW��WX\ӃQ�JLiS��7�\�WKHR�ORҥL�XQJ�WKѭ�Yj�JLDL�ÿRҥQ�
FӫD�EӋQK�Pj�QJѭӡL�EӋQK�XQJ�WKѭ�ÿѭӧF�ÿLӅX�WUӏ�EҵQJ�SKүX�WKXұW��KyD�WUӏ��[ҥ�WUӏ��PLӉQ�
GӏFK�WUӏ�OLӋX«>�������@��

ĈLӅX�WUӏ�EҵQJ�WLD�[ҥ�Oj�PӝW�WURQJ�QKӳQJ�SKѭѫQJ�SKiS�ÿѭӧF�G�QJ�NKi�SKә�ELӃQ�
WURQJ�ÿLӅX� WUӏ�FiF�ORҥL�X�ÿһF��QmR��Y~��Fә�Wӱ�FXQJ��YzP�KӑQJ��GD��[ѭѫQJ��Y�QJ�ÿҫX�
Fә«�;ҥ�WUӏ�Oj�PӝW�SKѭѫQJ�SKiS�ÿLӅX�WUӏ�PDQJ�OҥL�KLӋX�TXҧ�FDR�ÿһF�ELӋW�NKL�NKӕL�X�
FzQ�NKX�WU~�Yj�QҵP�WURQJ�WUѭӡQJ�FKLӃX��[ҥ�WUӏ�Fy�WiF�GөQJ�WӕW�WURQJ�GLӋW�WӃ�EjR�XQJ�
WKѭ��OjP�WHR�QKӓ�NKӕL�X��KҥQ�FKӃ�GL�FăQ«�0һF�G��\�KӑF�QJj\�FjQJ�SKiW�WULӇQ�YӅ�FiF�
SKѭѫQJ�WKӭF�ÿLӅX�WUӏ��WX\�QKLrQ��FiF�WiF�GөQJ�SKө�Fy�WKӇ�JһS�WѭѫQJ�ÿӕL�QKLӅX�Wӯ�FiF�
WәQ�WKѭѫQJ�FҩS�WtQK�QKѭ�WәQ�WKѭѫQJ�GD��QLrP�PҥF�[XQJ�TXDQK�NKX�YӵF�FKLӃX�[ҥ�ÿӃQ�
YLrP�SKәL��YLrP�JDQ�� WәQ� WKѭѫQJ� WX\ӃQ�QѭӟF�EӑW«�7әQ�WKѭѫQJ�FҩS�WKѭӡQJ� Wӵ�KӗL�
SKөF� VDX� NKL� KRjQ� WKjQK�ÿLӅX� WUӏ� WX\�QKLrQ� WәQ� WKѭѫQJ�PmQ� WtQK� Fy� WKӇ�SKiW� WULӇQ�
QKLӅX�WKiQJ�KRһF�QKLӅX�QăP�VDX�[ҥ�WUӏ��FiF�WәQ�WKѭѫQJ�EDR�JӗP��[ѫ�KyD�P{�PӅP��
WHR�GD��ORpW�ELӇX�P{��KRҥL�Wӱ�GD��KuQK�WKjQK�Oӛ�Uz��Yӥ�PҥFK�PiX�OӟQ�Yj�FKұP�OjQK�YӃW�
WKѭѫQJ�>����@��

7UrQ�WKӃ�JLӟL� OLӋX�SKiS�R[\�FDR�iS��2;&$��ÿm�ÿѭӧF�Vӱ�GөQJ�ÿӇ�ÿLӅX�WUӏ�FiF�
YӃW� WKѭѫQJ� OkX� OjQK�GR� WLӇX�ÿѭӡQJ��EӋQK�ÿӝQJ�PҥFK�� WƭQK�PҥFK�>��@�Yj�Gӵ�SKzQJ�
QKӳQJ�ELӃQ�FKӭQJ�VDX�[ҥ�WUӏ�FӫD�QKLӅX�ORҥL�XQJ�WKѭ��ÿһF�ELӋW�Oj�XQJ�WKѭ�Y�QJ�ÿҫX�Fә��
2;&$�ÿm�ÿѭӧF�ÿӅ�[XҩW�QKѭ� Oj�PӝW�SKѭѫQJ� WKӭF�ÿLӅX� WUӏ� FKR�FKҩQ� WKѭѫQJ�EӭF�[ҥ�
PXӝQ�QKѭ��YLrP�ORpW�P{�PӅP��YLrP�KRҥL�Wӱ�[ѭѫQJ«�ӣ�EӋQK�QKkQ�VDX�NKL�FKLӃX�[ҥ��
QKҵP�WăQJ�FѭӡQJ�SKөF�KӗL�FiF�YӃW�WKѭѫQJ�GR�WuQK�WUҥQJ�WKLӃX�R[\��FKӕQJ�YLrP��JLҧP�
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YLrP�SKәL��WUjQ�NKt�PjQJ�SKәL��SKәL�WҳF�QJKӁQ�PmQ�WtQK��FKӭQJ�Vӧ�EXӗQJ�NtQ��
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NKiF�QKDX�� WLӅQ�FăQ�K~W� WKXӕF� Oi�Yj�XӕQJ� UѭӧX�JһS�ӣ�KҫX�KӃW�QDP�JLӟL� WURQJ�Fҧ���
QKyP��/LӅX�[ҥ�ӣ���QKyP�EӋQK�!��*\�FKLӃP�ÿD�Vӕ�FiF�FD��YӃW�ORpW�WKѭӡQJ�JһS�FKӫ�
\ӃX�ӣ�NKRDQJ�PLӋQJ��&iF�WULӋX�FKӭQJ�Fѫ�QăQJ�WKѭӡQJ�JһS�QKѭ��NK{�PLӋQJ��[ѫ�FӭQJ�
Y�QJ�Fә��KҥQ�FKӃ�Pӣ�PLӋQJ�Yj�ÿDX�FKLӃP�ÿD�Vӕ�WURQJ�Fj���QKyP�QJKLrQ�FӭX��7yP�
OҥL��FiF�ÿһF�ÿLӇP�OkP�VjQJ�FӫD�Fҧ���QKyP�NKi� WѭѫQJ�ÿӗQJ�NK{QJ�Fy�Vӵ�NKiF�ELӋW�
�S!�������

�����7iF�GөQJ�FӫD�2;&$�WURQJ�ÿLӅX� WUӏ�EӋQK�QKkQ�Fy�YӃW� ORpW�GD�� QLrP�
PҥF�ELӃQ�FKӭQJ�VDX�[ҥ�WUӏ�XQJ�WKѭ�Y�QJ�ÿҫX�Fә

%ҧQJ����3KkQ�Eӕ�PӭF�ÿӝ�FҧL�WKLӋQ�WULӋX�FKӭQJ�Fѫ�QăQJ�

7ULӋX�FKӭQJ�Fѫ�
QăQJ�

1KyP�FKӭQJ� 1KyP�QJKLrQ�FӭX�
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S�
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S�
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��

1�
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��

1�
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��

1�
7ӹ�OӋ�
��

9�QJ�
Fә�

;ѫ�FӭQJ �� ����� �� ����� ������� �� ����� �� ����� ������

0ҩW�FҧP�
JLiF�

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

.Ky�
TXD\�
ÿҫX�

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

.KRDQJ�
PLӋQJ�

.K{�
PLӋQJ�

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

.Ky�
QXӕW�

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

.Ky�QyL �� ����� �� ����� ������� �� ����� �� ���� �������

+ҥQ�FKӃ�
Pӣ�

PLӋQJ�
�� ����� �� ����� ������� �� ����� �� ���� �������

ĈDX� �� ����� �� ���� ������� �� ����� �� ���� �������

S��������
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.ӃW�TXҧ�EҧQJ���FKR�WKҩ\�� Wӹ� OӋ�FҧL�WKLӋQ�FiF�WULӋX�FKӭQJ�Fѫ�QăQJ�VDX�ÿLӅX�WUӏ�
QKLӅX�QKҩW�ӣ�Fҧ���QKyP�Oj�JLҧP�ÿDX�ÿҥW������EDR�JӗP�Wӯ�JLҧP�ÿDX�tW�ÿӃQ�Fy�JLҧP�
ÿDX�QKLӅX��Ӣ�QKyP�ÿLӅX�WUӏ�FiF�WULӋX�FKӭQJ�FǊQJ�FҧL�WKLӋQ�QKLӅX�OҫQ�OѭӧW�Oj�KҥQ�FKӃ�
Pӣ�PLӋQJ��������NKy�QXӕW��������NKy�QyL��������NKy�TXD\�ÿҫX������Yj�NK{�PLӋQJ�
�����FDR�KѫQ�VR�YӟL�QKyP�FKӭQJ�Oj�KҥQ�FKӃ�Pӣ�PLӋQJ��������NKy�QXӕW������NKy�
QyL������KLӋX�TXҧ�ӣ�QKyP�QJKLrQ�FӭX�FDR�KѫQ�QKyP�ÿӕL�FKӭQJ�Fy�ê�QJKƭD�WKӕQJ�Nr�
�S��������6R�ViQK�NӃW�TXҧ�Qj\�FKR�WKҩ\�FDR�KѫQ�QJKLrQ�FӭX�FӫD�3XQHHW�*XSWD�>��@�
YӟL�PӭF�ÿӝ�FҧL�WKLӋQ�WULӋX�FKӭQJ�NK{�PLӋQJ�Oj������WULӋX�FKӭQJ�ÿDX�Oj������WULӋX�
FKӭQJ�NKy�Pӣ�PLӋQJ�Oj������NKy�QXӕW�Oj������NKҧ�QăQJ�QyL�Oj�����

%ҧQJ����7ӹ�OӋ�FҧL�WKLӋQ�YӃW�ORpW�FKXQJ�FӫD�EӋQK�QKkQ�VDX�ÿLӅX�WUӏ�
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.ӃW�TXҧ�QJKLrQ�FӭX�ӣ�EҧQJ���FKR�WKҩ\�Wӹ�OӋ�FҧL�WKLӋQ�YӃW�ORpW�FKXQJ�FӫD�EӋQK�
QKkQ�ӣ�QKyP�ÿLӅX�WUӏ�PӭF�FҧL�WKLӋQ�WăQJ�GҫQ�WKHR�Vӕ�JLӡ�ÿLӅX�WUӏ�2;&$��VDX����QJj\�
ÿLӅX�WUӏ�Fy����EӋQK�QKkQ�Fy�FҧL�WKLӋQ�YӃW� ORpW��EDR�JӗP�EӋQK�QKkQ�/jQK�YӃW�ORpW���
7ӕW���*LҧP���FKLӃP�Wӹ�OӋ��������VDX����QJj\�KLӋX�TXҧ�ÿLӅX�WUӏ�Fy�Vӵ�FKX\ӇQ�ELӃQ�U}��
Wӹ�OӋ�EӋQK�QKkQ�Fy�FҧL�WKLӋQ�YӃW�ORpW�WăQJ�OrQ�����������EӋQK�QKkQ��Yj�ÿm�Fy����EӋQK�
QKkQ��������OjQK�YӃW�ORpW��VDX����QJj\�ÿLӅX�WUӏ�Wӹ�OӋ�EӋQK�QKkQ�Fy�FҧL�WKLӋQ�YӃW�ORpW�
WăQJ�OrQ�����Yj�ÿm�Fy����EӋQK�QKkQ���������OjQK�YӃW�ORpW�Yj�FKӍ�FzQ���EӋQK�QKkQ�
�����Fy�GLӋQ� WtFK�YӃW� ORpW�NK{QJ�FҧL� WKLӋQ��Ӣ�QKyP�FKӭQJ�KLӋX�TXҧ�ÿLӅX� WUӏ� FKұP�
KѫQ��VDX����QJj\�ÿLӅX�WUӏ�FKӍ�Fy���EӋQK�QKkQ���������Fy�FҧL� WKLӋQ�YӃW� ORpW��VDX����
QJj\�Fy��� EӋQK�QKkQ� ��������Fy� FҧL� WKLӋQ�YӃW� ORpW�� VDX����QJj\�Fy���� EӋQK�QKkQ�
��������Fy�FҧL� WKLӋQ�YӃW� ORpW�� WURQJ�ÿy�FKӍ�Fy���EӋQK�QKkQ�������� OjQK�YӃW� ORpW�Yj�
FzQ�WӟL����EӋQK�QKkQ���������Fy�GLӋQ�WtFK�YӃW�ORpW�NK{QJ�FҧL�WKLӋQ��1Kѭ�Yұ\��Wӹ�OӋ�
FҧL� WKLӋQ�YӃW� ORpW�FKXQJ�FӫD�EӋQK�QKkQ�VDX�ÿLӅX�WUӏ�ӣ�QKyP�QJKLrQ�FӭX�������FDR�
KѫQ�KҷQ�VR�YӟL�QKyP�FKӭQJ����������Vӵ�NKiF�ELӋW�Qj\�Fy�ê�QJKƭD�WKӕQJ�Nr��S���������

1JKLrQ� FӭX� FӫD� 3XQHHW�*XSWD� Yj� FӝQJ� Vӵ� >��@� FKR� WKҩ\�� VDX� ��� FD� ÿLӅX� WUӏ�
2;&$�OjQK�YӃW�ORpW�FKLӃP�Wӹ�OӋ������FҧL�WKLӋQ�WӕW������FҧL�WKLӋQ�tW�����Yj�NK{QJ�
FҧL�WKLӋQ�����



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϳ͕�ϭϮ�Ͳ�ϮϬϮϮ�Ϯϴ

1JKLrQ�FӭX�FӫD�)LOQWLVLV�Yj�FӝQJ�Vӵ�>�@�ÿLӅX� WUӏ�FKR����EӋQK�QKkQ�VDX�[ҥ� WUӏ�
XQJ� WKѭ� WKDQK� TXҧQ� Jk\� ORpW� KRҥL� Wӱ� WKDQK� TXҧQ� EҵQJ�2;&$�� YӟL� Vӕ� JLӡ� ÿLӅX� WUӏ�
WUXQJ�EuQK�Oj����JLӡ��.ӃW�TXҧ�VDX�ÿLӅX�WUӏ�Fy�Wӹ�OӋ�Fy�FҧL�WKLӋQ�YӃW�ORpW�Oj�������Yj�Wӹ�
OӋ�NK{QJ�FҧL�WKLӋQ�Oj��������

.ӃW�TXҧ�QJKLrQ�FӭX�FӫD�FK~QJ�W{L�SK��KӧS�YӟL�NӃW�TXҧ�FӫD�3XQHHW�*XSWD�>��@�
Yj�FDR�KѫQ�VR�YӟL�NӃW�TXҧ�FӫD�)LOQWLVLV�>�@��

%ҧQJ����3KkQ�Eӕ�Vӵ�FҧL�WKLӋQ�GLӋQ�WtFK�YӃW�ORpW�WUѭӟF�Yj�VDX�ÿLӅX�WUӏ�

7KӡL�
JLDQ�

ÿLӅX�WUӏ

7KӡL�
ÿLӇP�

ÿLӅX�WUӏ

1KyP�&KӭQJ� 1KyP�1JKLrQ�FӭX�

1�
'LӋQ�WtFK�
�FP���

S� 1�
'LӋQ�WtFK�
�FP���

S�

���QJj\
7�� ��� ������������
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������7��� ��� ������������ ��� �����������

���QJj\
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�������
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������
7��� ��� ������������ ��� ������������

���QJj\
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�������
��� ������������ ��
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S��������

.ӃW�TXҧ�ӣ�EҧQJ���FKR�WKҩ\��QKyP�QJKLrQ�FӭX�PӭF�ÿӝ�FҧL� WKLӋQ�GLӋQ�WtFK�YӃW�
WKѭѫQJ�WUѭӟF�Yj�VDX�ÿLӅX�WUӏ�2;&$�WӕW��KLӋX�TXҧ�VDX����QJj\�GLӋQ�WtFK�JLҧP�FzQ�����
FP������QJj\�JLҧP�[XӕQJ������FP��Yj�VDX����QJj\�FzQ������FP��PӭF�FҧL�WKLӋQ�WӕW�
QKҩW� Wӯ� QJj\� WKӭ� ��� WUӣ� ÿL�� Ӣ� QKyP� ÿӕL� FKӭQJ�PӭF� ÿӝ� FҧL� WKLӋQ� FǊQJ� JLҧP� GҫQ�
QKѭQJ�FKұP�KѫQ�VR�YӟL�QKyP�QJKLrQ�FӭX�Fө� WKӇ����QJj\�GLӋQ�WtFK�JLҧP�FzQ������
FP������QJj\�JLҧP�[XӕQJ������FP��Yj�VDX����QJj\�FzQ������FP���VR�ViQK���QKyP�
WKҩ\� UҵQJ� ÿLӅX� WUӏ�2;&$� Fy� KLӋX� TXҧ� WӕW� KѫQ� VR� YӟL� QKyP�ÿӕL� FKӭQJ� Fy� ê�QJKƭD�
WKӕQJ�Nr��S��������

%ҧQJ����3KkQ�Eӕ�Vӵ�FҧL�WKLӋQ�Vӕ�OѭӧQJ�YӃW�ORpW�WUѭӟF�Yj�VDX�ÿLӅX�WUӏ�

7KӡL�
JLDQ�

ÿLӅX�WUӏ�

7KӡL�
ÿLӇP�

ÿLӅX�WUӏ�

1KyP�&KӭQJ� 1KyP�1JKLrQ�FӭX�

1� 6ӕ�OѭӧQJ� S� 1� 6ӕ�OѭӧQJ� S�

���QJj\�
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���QJj\�
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.ӃW�TXҧ�EҧQJ���FKR�WKҩ\�PӭF�ÿӝ�FҧL�WKLӋQ�Vӕ�OѭӧQJ�YӃW�ORpW�WUѭӟF�Yj�VDX�ÿLӅX�
WUӏ�ӣ�QKyP�QJKLrQ�FӭX�JLҧP�YӅ�Vӕ�OѭӧQJ�YӃW�ORpW�WUXQJ�EuQK����QJj\�Oj����������QJj\�
FzQ����������QJj\�FzQ������VR�ViQK�YӟL�QKyP�ÿӕL�FKӭQJ�Vӕ�OѭӧQJ�YӃW�WKѭѫQJ�WUXQJ�
EuQK����QJj\�Oj���������QJj\�Oj����������QJj\�Oj������ .KL�VR�ViQK�JLӳD���QKyP�QKұQ�
WKҩ\�PӭF�ÿӝ�FҧL�WKLӋQ�Vӕ�OѭӧQJ�YӃW�ORpW�VDX�ÿLӅX�WUӏ�ӣ�QKyP�QJKLrQ�FӭX�WӕW�KѫQ�VR�
YӟL�QKyP�FKӭQJ��Vӵ�NKiF�ELӋW�Qj\�Fy�ê�QJKƭD�WKӕQJ�Nr��S����������

���.ӂ7�/8Ұ1�

��%ӋQK�QKkQ�Fy�YӃW�ORpW�GD��QLrP�PҥF�GR�ELӃQ�FKӭQJ�PXӝQ�VDX�[ҥ�WUӏ�XQJ�WKѭ�
Y�QJ�ÿҫX��Fә�JһS�ӣ�Fҧ�QDP�Yj�Qӳ��ӣ�QKLӅX�QJjQK�QJKӅ�NKiF�QKDX�� WұS�WUXQJ�ӣ�OӭD�
WXәL�WUXQJ�QLrQ�Yj�JLj��WKӡL�JLDQ�Eӏ�EӋQK�Wӯ�������QăP��YӃW�ORpW�WKѭӡQJ�JһS�ӣ�NKRDQJ�
PLӋQJ��QJRjL�GD�Yj�WKѭӡQJ�WiL�ÿL�WiL�OҥL���

��.ӃW�TXҧ�ÿLӅX�WUӏ�ӣ�QKyP�QJKLrQ�FӭX�Fy�Wӹ�OӋ�FҧL�WKLӋQ�WULӋX�FKӭQJ�Fѫ�QăQJ�QKѭ�
[ѫ�FӭQJ��PҩW�FҧP�JLiF��NKy�TXD\�ÿҫX��ÿDX��NK{�PLӋQJ��NKy�QXӕW��NKy�QyL��Yj�KҥQ�FKӃ�
Pӣ�PLӋQJ�FDR�KѫQ�VR�QKyP�FKӭQJ��Vӵ�NKiF�ELӋW�Qj\�Fy�ê�QJKƭD�WKӕQJ�Nr��S����������

��0ӭF� ÿӝ� VXQJ� KX\ӃW�� SK�� QӅ�� WLӃW� GӏFK� WҥL� YӃW� ORpW� FӫD� EӋQK� QKkQ� ӣ� QKyP�
QJKLrQ�FӭX�ÿѭӧF�FҧL� WKLӋQ�ÿiQJ�NӇ��JLҧP�QKLӅX�QKҩW�Wӯ�QJj\�ÿLӅX�WUӏ�WKӭ����WUӣ�ÿL��
&�QJ�YӟL�ÿy�GLӋQ�WtFK��Vӕ�OѭӧQJ��WuQK�WUҥQJ�YLrP�PmQ�FǊQJ�QKѭ�PӭF�ÿӝ�OrQ�P{�KҥW�ӣ�
YӃW� WKѭѫQJ�VDX�ÿӧW�ÿLӅX� WUӏ�FǊQJ� WKD\�ÿәL� U}�UӋW�� WKX�KҽS�Yj�FҧL� WKLӋQ�U}��7ӹ� OӋ�FҧL�
WKLӋQ�YӃW�ORpW�FKXQJ�FӫD�EӋQK�QKkQ�VDX�ÿLӅX�WUӏ�ӣ�QKyP�QJKLrQ�FӭX�FDR�KѫQ�VR�YӟL�
QKyP�FKӭQJ��Vӵ�NKiF�ELӋW�Qj\�Fy�ê�QJKƭD�WKӕQJ�Nr��S����������

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 1JX\ӉQ�&KҩQ�+�QJ�8QJ�E˱ͣX�K͕F�Q͡L�NKRD��1;%<�KӑF��������WU������������

�� 1JX\ӉQ� 7Kӏ� 7KX� +ѭѫQJ�� \KRFFRQJGRQJ�FRP�WKRQJWLQ�QKXQJ�QHW�FKLQK�YH�
XQJ�WKX�YXQJ�GDX�FR���-XO\����������

�� 1JX\ӉQ�6jR�7UXQJ�� ³%˱ͣX�FͯD� ÿ˱ͥQJ�K{�K̭S� WLrX�KyD� WUrQ´��%͏QK�K͕F�XQJ�
E˱ͣX�F˯�E̫Q��7UXQJ� WkP�ÿjR� WҥR�Yj�EӗL�GѭӥQJ�FiQ�Eӝ�\� WӃ�73�+&0��������
WU�������

�� 'DYLV�-��&���'XQQ�-��0���*DWHV�*��$���+HLPEDFK�5��'���+\SHUEDULF�R[\JHQ��D�
QHZ�DGMXQFW�LQ�WKH�PDQDJHPHQW�RI�UDGLDWLRQ�QHFURVLV��$UFK�2WRODU\QJRO��������
�����������

�� )LOQWLVLV�*��$���0RRQ�5��(���.UDIW�.��/���)DUPHU�-��&���6FKHU�5��/���3LDQWDGRVL�
&��$���/DU\QJHDO�UDGLRQHFURVLV�DQG�K\SHUEDULF�R[\JHQ�WKHUDS\��UHSRUW�RI���
�FDVHV�DQG�UHYLHZ�RI�WKH�OLWHUDWXUH�������-XQ������������������

�� +HQN�-��0���.XQNOHU�3��%���6PLWK�&��:���5DGLRWKHUDS\�DQG�K\SHUEDULF�R[\JHQ�
LQ�KHDG�DQG�QHFN�FDQFHU��ILQDO�UHSRUW�RI�ILUVW�FRQWUROOHG�FOLQLFDO�WULDO��/DQFHW��
������������������������



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϳ͕�ϭϮ�Ͳ�ϮϬϮϮ�ϯϬ

�� .DXU� 6��� 3DZDU� 0��� %DQHUMHH� 1��� *DUJ� 5��� (YDOXDWLRQ� RI� WKH� HIILFDF\� RI�
K\SHUEDULF� R[\JHQ� WKHUDS\� LQ� WKH�PDQDJHPHQW� RI� FKURQLF� QRQKHDOLQJ� XOFHU�
DQG� UROH� RI� SHULZRXQG� WUDQVFXWDQHRXV� R[LPHWU\� DV� D� SUHGLFWRU� RI� ZRXQG�
KHDOLQJ�UHVSRQVH��D�UDQGRPL]HG�SURVSHFWLYH�FRQWUROOHG�WULDO��-��$QDHVWKHVLRO��
&OLQ��3KDUPDFRO�������������������

�� 0DU[� 5�� (��� (KOHU� :�� -��� 7D\DSRQJVDN� 3��� 3LHUFH� /�� :��� 5HODWLRQVKLS� RI�
R[\JHQ�GRVH�WR�DQJLRJHQHVLV�LQGXFWLRQ�LQ�LUUDGLDWHG�WLVVXH��$P��-��6XUJ���������
������������

�� 0HFKLQH�$���5RKU�6���7RWL�)���HW�DO���³:RXQG�KHDOLQJ�DQG�K\SHUEDULF�R[\JHQ��
([SHULPHQWDO�VWXG\�RI�WKH�DQJLRJHQHVLV�SKDVH�LQ�WKH�UDWH´��$QQ��&KLU���������
����������������

��� 1DUR]Q\�:���6LFNR�=���.RW�-���6WDQNLHZLF]�&���3U]HZR]Q\�7���.XF]NRZVNL�-���
+\SHUEDULF�R[\JHQ�WKHUDS\�LQ�WKH�WUHDWPHQW�RI�FRPSOLFDWLRQV�RI�LUUDGLDWLRQ�LQ�
KHDG�DQG�QHFN�DUHD��8QGHUVHD�+\SHUE��0HG��������0DU�$SU����������������

��� 3XQHHW�*XSWD��7DUXQ�6DKQL�*��.���-DGKDY��6DSQD�0DQRFKD��6KZHWD�$JJDUZDO��
6DSQD�9HUPD��$�UHWURVSHFWLYH�VWXG\�RI�RXWFRPHV�LQ�VXEMHFWV�RI�KHDG�DQG�QHFN�
FDQFHU� WUHDWHG� ZLWK� K\SHUEDULF� R[\JHQ� WKHUDS\� IRU� UDGLDWLRQ� LQGXFHG�
RVWHRUDGLRQHFURVLV�RI�PDQGLEOH�DW�D�WHUWLDU\�FDUH�FHQWUH��$Q�LQGLDQ�H[SHULHQFH�
,QGLDQ�-��2WRODU\QJRO��+HDG�1HFN�6XUJ���-XO\����������������������

��� 6DUEMRW�.DXU��0ULGXOD�3DZDU��1HHUMD�%DQHUMHH��DQG�5DNHVK�*DUJ��(YDOXDWLRQ�
RI� WKH� HIILFDF\� RI� K\SHUEDULF� R[\JHQ� WKHUDS\� LQ� WKH�PDQDJHPHQW� RI� FKURQLF�
QRQKHDOLQJ� XOFHU� DQG� UROH� RI� SHULZRXQG� WUDQVFXWDQHRXV� R[LPHWU\� DV� D�
SUHGLFWRU� RI� ZRXQG� KHDOLQJ� UHVSRQVH�� $� UDQGRPL]HG� SURVSHFWLYH� FRQWUROOHG�
WULDO��-��$QDHVWKHVLRO��&OLQ��3KDUPDFRO��������-DQ�0DU���������������

��� &KXDQ�)���7DQJ�.��� -LDQJ�3���=KRX�%���+H�;���5HOLDELOLW\�DQG�YDOLGLW\�RI� WKH�
SHUIXVLRQ��H[WHQW��GHSWK��LQIHFWLRQ�DQG�VHQVDWLRQ��3(',6��FODVVLILFDWLRQ�V\VWHP�
DQG�VFRUH�LQ�SDWLHQWV�ZLWK�GLDEHWLF�IRRW�XOFHU��3OR6�RQH��������������H����������

6800$5<�

678'<�21�7+(�())(&76�2)�&20%,1('�+<3(5%$5,&�2;<*(1�
�7+(5$3<�,1�7+(�75($70(17�2)�6.,1�$1'�08&26$/�8/&(56�
�&$86('�%<�/$7(�&203/,&$7,216�$)7(5�5$',$7,21�7+(5$3<�

,1�3$7,(176�:,7+�+($'�$1'�1(&.�&$1&(5�

7KLV�DUWLFOH�SUHVHQWV�WKH�UHVXOWV�RI�WKH�VWXG\��6WXG\�RQ�WKH�HIIHFWV�RI�FRPELQHG�
K\SHUEDULF� R[\JHQ� WKHUDS\� LQ� WKH� WUHDWPHQW� RI� VNLQ� DQG�PXFRVDO� XOFHUV� FDXVHG� E\�
ODWH�FRPSOLFDWLRQV�DIWHU�UDGLDWLRQ�WKHUDS\�LQ�SDWLHQWV�ZLWK�KHDG�DQG�QHFN�FDQFHU��LQ�
RUGHU�WR�GHWHUPLQH�WKH�UDWLR�XOFHU�LPSURYHPHQW�LQ�WKLV�SDWLHQW�JURXS��

7KH�VWXG\�ZDV�FRQGXFWHG�DW�+LJK�SUHVVXUH�R[\JHQ�&HQWHU��6RXWKHUQ�%UDQFK�RI��
-RLQW� 9LHWQDP� �� 5XVVLD� 7URSLFDO� 6FLHQFH� DQG� 7HFKQRORJ\� 5HVHDUFK� &HQWHU�� IURP�
-XQH� ����� WR�0D\�������ZLWK� ���SDWLHQWV� GLDJQRVHG�ZLWK�PXFRXV� DQG� VNLQ�XOFHUV�
EHFDXVH�RI�FRPSOLFDWLRQV�DIWHU�UDGLRWKHUDS\�RI�KHDG�DQG�QHFN�FDQFHU��GLYLGHG�LQWR���
JURXSV�RI����SDWLHQWV�LQ�WKH�WUHDWPHQW�JURXS�DQG����SDWLHQWV�LQ�WKH�FRQWURO�JURXS��
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5HVHDUFK� UHVXOWV� VKRZ� WKDW�� WKH� OHYHO� RI� FRQJHVWLRQ�� VZHOOLQJ�� H[XGDWH� DW� WKH�
XOFHU� LPSURYHG� VLJQLILFDQWO\�� WKH� ODUJHVW� UHGXFWLRQ� LV� WKH� GD\� ��WK� RI� WUHDWPHQW��
RQZDUGV�� 7KH� KLJKHVW� OHYHO� RI� IXQFWLRQDO� V\PSWRP� LPSURYHPHQW� LV� SDLQ� UHOLHI�
UHDFKLQJ�������UDQJLQJ�IURP� OLWWOH�SDLQ�UHOLHI� WR�JUHDW�SDLQ�UHOLHI�� UHVWULFWHG�PRXWK�
RSHQLQJ��������GLIILFXOW\� VZDOORZLQJ��������GLIILFXOW\� VSHDNLQJ��������GLIILFXOW\�
WXUQLQJ������DQG�GU\�PRXWK��������7KH�RYHUDOO�XOFHU� LPSURYHPHQW�UDWH�RI�SDWLHQWV�
DIWHU�WUHDWPHQW�LQFUHDVHG�JUDGXDOO\�ZLWK�WKH�QXPEHU�RI�KRXUV�RI�+%27�WUHDWPHQW��RQ�
GD\�������������WKH�UDWH�ZDV�JRRG�DQG�GHFUHDVHG�E\�������DQG��������UHVSHFWLYHO\��
������DQG�����������DQG�������DQG�HVSHFLDOO\�������RI�SDWLHQWV�UHFRYHUHG��

.H\ZRUGV�� 8QJ� WK˱� ÿ̯X� F͝�� [̩� WU͓�� R[\� FDR� iS�� KHDG� DQG� QHFN� FDQFHU��
K\SHUEDULF�R[\JHQ��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ���QăP������

����&KL�QKiQK�SKtD�1DP��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�

/LrQ�K͏��3K̩P�7K͓�'X\rQ�

&KL�QKiQK�3KtD�1DP��7UXQJ�WkP�1KLӋW�ÿӟL��9LӋW���1JD�

6ӕ���ÿѭӡQJ�����SKѭӡQJ����4XұQ�����7S��+ӗ�&Kt�0LQK�

ĈLӋQ�WKRҥL��������������(PDLO��EVGX\HQ�����#JPDLO�FRP�


