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7KRiW�Yӏ�ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ��79ĈĈ�&67/��Oj�QJX\rQ�QKkQ�SKә�ELӃQ�
Jk\�ÿDX�Y�QJ�WKҳW�OѭQJ�Yj�ÿDX�WKҫQ�NLQK�WӑD��79ĈĈ�&67/�Jk\�ҧQK�KѭӣQJ�ÿӃQ�FXӝF�
VӕQJ�Fi�QKkQ�EҵQJ�FiFK�Qj\�KD\�FiFK�NKiF�FӫD�������GkQ�Vӕ�KjQJ�QăP��ÿһF�ELӋW�Oj�
QKyP�GkQ�Vӕ�WURQJ�ÿӝ�WXәL�ODR�ÿӝQJ�>�@��7ULӋX�FKӭQJ�ÿDX�WҥL�Y�QJ�WKҳW�OѭQJ�KRһF�ODQ�
[XӕQJ�FKkQ�Yj�FiF�WULӋX�FKӭQJ�NKiF�QKѭ�Wr�Eu��EҩW�WKѭӡQJ�FҧP�JLiF��EҩW WKѭӡQJ�FKӭF�
QăQJ�YұQ�ÿӝQJ��ҧQK�KѭӣQJ�ÿӃQ�VLQK�KRҥW�Yj�ODR�ÿӝQJ�Oj�FiF�QJX\rQ�QKkQ�NKLӃQ�EӋQK�
QKkQ�YjR�YLӋQ�>�@��&iF�SKѭѫQJ�SKiS�ÿLӅX�WUӏ�ÿѭӧF�OӵD�FKӑQ�ÿҫX�WLrQ�FKR�EӋQK�QKkQ�
79ĈĈ�&67/�Oj�ÿLӅX�WUӏ�EҧR�WӗQ�EDR�JӗP�YұW�Oê�WUӏ�OLӋX��ÿLӅX�WUӏ�EҵQJ�WKXӕF�Yj�FiF�
SKѭѫQJ�SKiS�\�KӑF�Eә�VXQJ�NKiF�QKѭ�FKkP�FӭX��[RD�EyS�EҩP�KX\ӋW��WKҧR�GѭӧF«�
>�@��0ӝW�Vӕ�WUѭӡQJ�KӧS�SKҧL�ÿLӅX�WUӏ�EҳW�EXӝF�EҵQJ�SKѭѫQJ�SKiS�QJRҥL�NKRD��+LӋQ�
QD\��FiF�SKѭѫQJ�SKiS�FDQ�WKLӋS�QJRҥL�NKRD�ÿѭӧF�FҧL�WLӃQ�Yj�FKӍ�ÿӏQK�UӝQJ�UmL�KѫQ��
WX\�QKLrQ�NӃW�TXҧ�GjL�KҥQ�NK{QJ�WӕL�ѭX�KѫQ�FiF�SKѭѫQJ�SKiS�ÿLӅX�WUӏ�EҧR�WӗQ��9LӋF�
Vӱ�GөQJ�FiF�WKXӕF�JLҧP�ÿDX��WLrP�VWHURLG�JL~S�FҧL�WKLӋQ�WULӋX�FKӭQJ�VDX�KѫQ����WXҫQ��
WX\�QKLrQ�EӋQK�QKkQ�Fy�WKӇ�JһS�SKҧL�FiF�YҩQ�ÿӅ�OLrQ�TXDQ�ÿӃQ�WiF�GөQJ�NK{QJ�PRQJ�
PXӕQ�WUrQ�KӋ WLrX�KyD��WLP�PҥFK«�>�@�

7URQJ�Qӛ�OӵF�WuP�NLӃP��FҧL�WLӃQ�FiF�SKѭѫQJ�SKiS�QKҵP�ÿiS�ӭQJ�QKX�FҫX�ÿLӅX�
WUӏ�QJj\�FjQJ�JLD� WăQJ�Yj�\rX�FҫX�FDR�KѫQ�YӅ�FҧL� WKLӋQ� WULӋX�FKӭQJ�� WKӡL�JLDQ�QҵP�
YLӋQ��NKҧ�QăQJ�KzD�QKұS�FӝQJ�ÿӗQJ�F�QJ NӃW�TXҧ�әQ�ÿӏQK�OkX�GjL��+LӋQ�QD\�SKѭѫQJ�
SKiS�QjR�Oj�SKѭѫQJ�SKiS�ÿLӅX�WUӏ�Oê�WѭӣQJ�QKҩW�YүQ�FzQ�ÿDQJ�Jk\�WUDQK�FmL��FKѭD�Fy�
KѭӟQJ�GүQ�FKXQJ�QjR�ÿѭӧF�FKҩS�QKұQ�FKR�YLӋF�Vӱ�GөQJ�NӃW�KӧS�WӕL�ѭX�FiF�SKѭѫQJ�
SKiS�ÿLӅX�WUӏ�NKiF�QKDX��

&ăQ�Fӭ�WKӵF�WUҥQJ�WUrQ��QJKLrQ�FӭX�Qj\�ÿѭӧF�WLӃQ�KjQK�QKҵP�[iF�ÿӏQK�KLӋX�TXҧ�
FӫD�NӃW�KӧS�FiF�SKѭѫQJ�SKiS�ÿLӅX�WUӏ�EҧR�WӗQ�NK{QJ�G�QJ�WKXӕF�EDR�JӗP�VyQJ�QJҳQ�
ÿLӅX�WUӏ��[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP�Yj�NpR�JLmQ�FӝW�VӕQJ�EҵQJ�Pi\�

���ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3�1*+,Ç1�&Ӭ8

�����ĈӕL�WѭӧQJ QJKLrQ�FӭX

�7LrX�FKX̱Q�OD�FK͕Q�E͏QK�QKkQ� %ӋQK�QKkQ�NK{QJ�SKkQ�ELӋW�JLӟL� WtQK�Wӯ�
���WXәL�WUӣ�OrQ��ÿӗQJ�ê�Yj�Wӵ�QJX\ӋQ�WKDP�JLD�QJKLrQ�FӭX�YӟL�FiF�WLrX�FKXҭQ�VDX�

��/kP�VjQJ��EӋQK�QKkQ�Fy�ÿӫ�������WULӋX�FKӭQJ������&y�\ӃX�Wӕ�FKҩQ�WKѭѫQJ��
����ĈDX�FӝW�VӕQJ�WKҳW�OѭQJ�ODQ�WKHR�UӉ��Gk\�WKҫQ�NLQK�K{QJ�WR������ĈDX�WăQJ�NKL�KR��
KҳW�KѫL��UһQ������&y�Wѭ�WKӃ�JLҧP�ÿDX��QJKLrQJ�QJѭӡL�YӅ�PӝW�ErQ�OjP�FӝW�VӕQJ�Eӏ�YҽR��
����&y�GҩX�KLӋX�FKX{QJ�EҩP������'ҩX�KLӋQ�/DVqJXH�����

��ĈѭӧF�FKҭQ�ÿRiQ�[iF�ÿӏQK�79ĈĈ�WUrQ�SKLP�05,�FӝW�VӕQJ�WKҳW�OѭQJ�

�7LrX�FKX̱Q�OR̩L� WUͳ��%ӋQK�QKkQ�Fy�PҳF�NqP�KRһF�WLӅQ�Vӱ�JKL�QKұQ�PҳF���
WURQJ�FiF�EӋQK�Oê�VDX�
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� Ĉm�SKүX�WKXұW�FӝW�VӕQJ�WKҳW�OѭQJ�KRһF�EӋQK�QKkQ�Fy�WLӅQ�Vӱ FKҩQ�WKѭѫQJ�FӝW�
VӕQJ��Wӫ\�VӕQJ�QһQJ�QӅ��FzQ�PDQJ�GөQJ�Fө NӃW�KӧS�[ѭѫQJ�

� %ӋQK�QKkQ�Fy KuQK�ҧQK�WKRiW�Yӏ PҧQK�UӡL�WUrQ�05,�FӝW�VӕQJ�WKҳW�OѭQJ

� %ӋQK�QKkQ�Fy�FiF� WULӋX�FKӭQJ�\ӃX�KRһF� OLӋW�FKL�GѭӟL�� UӕL� ORҥQ�Fѫ� WUzQ��KӝL�
FKӭQJ�ÿX{L�QJӵD��ELӇX�KLӋQ�Et�ÿҥL�WLӇX�WLӋQ��PҩW�FҧP�JLiF�ÿDX�[XQJ�TXDQK�KұX�P{Q�
Yj�Eӝ SKұQ�VLQK�GөF��

� %ӋQK�QKkQ�Fy�WLӅQ�Vӱ ORmQJ�[ѭѫQJ�QһQJ��

� %ӋQK�QKkQ�Fy�WLӅQ�Vӱ EӋQK�Oê�QӝL�NKRD�QһQJ�NqP�WKHR�QKѭ��VX\�WLP��VX\�WKұQ��
VX\�JDQ��XQJ�WKѭ��WăQJ�KX\ӃW�iS��NK{QJ�NLӇP�VRiW���EӋQK�Oê�PҥFK�YjQK��EӋQK�QKkQ�Vӱ
GөQJ�Pi\�WҥR�QKӏS��UӕL�ORҥQ�QKӏS�WLP��WURQJ�Fѫ�WKӇ Fy�NLP�ORҥL��ODR�FKѭD�әQ�ÿӏQK��UӕL�
ORҥQ�ÿ{QJ�PiX��SKө Qӳ Fy�WKDL�

� %ӋQK� QKkQ� Vӱ GөQJ� FiF� WKXӕF� FKӕQJ� YLrP� JLҧP� ÿDX� �16$,'V�� VWHURLG��
SDUDFHWDPRO��FRGHLQ�KRһF�GүQ�[XҩW�FӫD�FiF�RSLRLG���WKXӕF�JLҧP�ÿDX�WKҫQ�NLQK��WKXӕF�
FKӕQJ�WUҫP�FҧP��FKӕQJ�ÿӝQJ�NLQK��

� %ӋQK�QKkQ�NK{QJ�WXkQ�WKӫ OLӋX�WUuQK�ÿLӅX�WUӏ KRһF�[LQ�QJӯQJ�WKDP�JLD�QJKLrQ�FӭX�

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX

� 7KLӃW�NӃ QJKLrQ�FӭX��7Kӱ QJKLӋP�OkP�VjQJ��VR�ViQK�WUѭӟF�VDX�ÿLӅX�WUӏ�

� &ӥ PүX��

ÈS�GөQJ�F{QJ�WKӭF�WtQK�Fӥ PүX�WӕL�WKLӇX�FKR�VR�ViQK�WUѭӟF�VDX�YӟL�

6DL�OҫP�ORҥL�,�YӟL�Į �����Yj�VDL�OҫP�ORҥL�,,�YӟL�ȕ �����

+Ӌ Vӕ ҧQK�KѭӣQJ�(� ����

Ĉӝ OӋFK�FKXҭQ�WKӡL�JLDQ�ÿLӅX�WUӏ YӟL�ܵܦ௱ �����>�@�

+Ӌ Vӕ $� ���

7KD\�YjR�F{QJ�WKӭF�WtQK�Fӥ PүX�WӕL�WKLӇX�Q� 
ሺఈାఉሻమ

ሺாȀௌሺ௱ሻሻమ
ൌ ͳʹ EӋQK�QKkQ

'ӵ WU������EӋQK�QKkQ�Eӓ WKDP�JLD�QJKLrQ�FӭX��Fӥ PүX�WӕL�WKLӇX�FҫQ�WKX�WKұS�
Oj�����EӋQK�QKkQ��.ӃW�TXҧ QJKLrQ�FӭX�WKX�WKұS�ÿѭӧF�����EӋQK�QKkQ�ÿӫ WLrX�FKXҭQ�
WKDP�JLD�QJKLrQ�FӭX�Yj�KRjQ�WKjQK�TX\�WUuQK�FDQ�WKLӋS�

� ĈӏD�ÿLӇP�Yj�WKӡL�JLDQ�QJKLrQ�FӭX��%ӋQK�QKkQ�ÿѭӧF�WKăP�NKiP�Yj�FDQ�WKLӋS�
WҥL�7UXQJ� WkP�1JKLrQ�FӭX�Yj�ĈLӅX� WUӏ Nӻ WKXұW� FDR��9LӋQ�<�VLQK�1KLӋW�ÿӟL��7UXQJ�
WkP�1KLӋW�ÿӟL�9LӋW�� 1JD�Wӯ WKiQJ���������ÿӃQ�WKiQJ���������

� .ӻ WKXұW� FDQ� WKLӋS��7ҩW� Fҧ EӋQK�QKkQ� WKDP�JLD�QJKLrQ�FӭX�ÿѭӧF� WLӃQ�KjQK�
ÿLӅX� WUӏ WKHR����SKiF�ÿӗ WKӕQJ�QKҩW��3KiF�ÿӗ ÿѭӧF�[k\�GӵQJ�EҵQJ�NӃW�KӧS�FiF�Nӻ
WKXұW�VyQJ�QJҳQ�ÿLӅX�WUӏ��[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP�Yj�NpR�JLmQ�FӝW�VӕQJ�EҵQJ�
Pi\��&iF�WK{QJ�Vӕ FӫD�WӯQJ�Nӻ WKXұW�ÿѭӧF�KLӋX�FKӍQK�SK��KӧS�YӟL�WKӇ WUҥQJ�FӫD�WӯQJ�
EӋQK�QKkQ�WKHR�NKX\ӃQ�FiR�Yj�TX\�WUuQK�WKӵF�KLӋQ�GR %ӝ <�WӃ EDQ�KjQK�
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� &KӍ WLrX�ÿiQK�JLi�NӃW�TXҧ ÿLӅX�WUӏ��

��Ĉӝ JLmQ�FӝW�VӕQJ�WKҳW�OѭQJ��FKӍ Vӕ 6FKREHU���1JѭӡL�EӋQK�ÿӭQJ�WKҷQJ��KDL�JyW�
FKkQ�FKҥP�QKDX��KDL�EjQ�FKkQ�Pӣ JyF����� ���ÿӝ��1JѭӡL�ÿR�Nҿ PӝW�ÿѭӡQJ�QJDQJ�
TXD�KDL�JDL�FKұX�VDX�WUrQ�FӫD�EӋQK�QKkQ��ÿѭӡQJ�Qj\�ÿL�TXD�NKRDQJ�JLDQ�ÿӕW�/��� 6��
Yj�FҳW�ÿѭӡQJ�WKҷQJ�WKHR�WUөF�Fѫ�WKӇ ÿL�TXD�FiF�JDL�VDX�FӫD�FӝW�VӕQJ��ĈiQK�GҩX�ÿLӇP�
JLDR�QKDX�Qj\��Wӯ ÿLӇP�Qj\�ÿR�OrQ�SKtD�WUrQ�WKHR�ÿѭӡQJ�ÿL�TXD�FiF�JDL�VDX�FӝW�VӕQJ�
���FP�Yj�ÿiQK�GҩX�ÿLӇP�Qj\��&KR�EӋQK�QKkQ�F~L�[XӕQJ�WӕL�ÿD�WURQJ�Wѭ�WKӃ KDL�FKkQ�
WKҷQJ�� KDL� WD\� WKҷQJ�� Fӕ JҳQJ� FKҥP� WD\� [XӕQJ�PһW� ÿҩW��ĈR� NKRҧQJ� FiFK� JLӳD� KDL�
ÿLӇP�ÿm�ÿiQK�GҩX�

��7ULӋX�FKӭQJ�ÿDX��9$6���7KѭӟF�9$6�GjL���� PP���� FP��Fӕ ÿӏQK�ӣ KDL�ÿҫX��
0ӝW�ÿҫX�WKѭӟF�WUiL�Fy�KuQK�QJѭӡL�FѭӡL�Oj�NK{QJ�ÿDX��ÿҫX SKҧL�Fy�KuQK�QJѭӡL�NKyF�Oj�
ÿDX�FKѭD�WӯQJ�Fy��ӣ JLӳD�Oj�FiF�PһW�FѭӡL�WѭѫQJ�ӭQJ�YӟL�PӭF�ÿӝ ÿDX�ӣ PһW�ErQ�NLD��
%ӋQK�QKkQ�ÿѭӧF�KӓL�Yj�\rX�FҫX�QKuQ�YjR�WKѭӟF�Yj�QKkQ�YLrQ�JLҧL�WKtFK�YӅ PӭF�ÿӝ
ÿDX��<rX�FҫX�EӋQK�QKkQ�WұS�WUXQJ��4XD\�PһW�WKѭӟF�Fy�PһW�FѭӡL�YӅ SKtD EӋQK�QKkQ��
%ӋQK�QKkQ�Wӵ ÿiQK�JLi�PӭF�ÿӝ ÿDX�FӫD�PuQK�EҵQJ�FiFK�FKӍ YjR�PһW�FѭӡL�WѭѫQJ�ӭQJ��
1KkQ�YLrQ�\�WӃ ÿӑF�PӭF�ÿӝ ÿDX�FӫD�EӋQK�QKkQ�ӣ PһW�ErQ�ÿӕL�GLӋQ�EҵQJ�Vӕ ÿLӇP��/һS�
OҥL���OҫQ��Oҩ\�ÿLӇP�Vӕ FDR�KѫQ�

��7KӡL�JLDQ�ÿLӅX�WUӏ �QJj\���7tQK�Wӯ QJj\�ÿҫX�WLrQ�Vӱ GөQJ�SKiF�ÿӗ ÿLӅX�WUӏ FKR�
ÿӃQ�NKL�EӋQK�QKkQ�Fy�ÿLӇP�9$6���

� 3KѭѫQJ�SKiS�WLӃS�FұQ��%ӋQK�QKkQ�VDX�NKL�ÿѭӧF�FKҭQ�ÿRiQ�WKRiW�Yӏ ÿƭD�ÿӋP�
FӝW�VӕQJ�WKҳW�OѭQJ�WKHR�WLrX�FKXҭQ�OӵD�FKӑQ�VӁ ÿѭӧF�VjQJ�OӑF�ÿӇ ORҥL�WUӯ FiF�WUѭӡQJ�
KӧS�Fy�FKӕQJ�FKӍ ÿӏQK�FǊQJ�QKѭ�PҳF�FiF�EӋQK�Oê�PҥQ�WtQK�ҧQK�KѭӣQJ�WӟL�NKҧ QăQJ�
WKDP�JLD�QJKLrQ�FӭX��7LӃQ�KjQK�ÿLӅX�WUӏ FKR�EӋQK�QKkQ�WKHR�TX\�WUuQK�WKӕQJ�QKҩW�Yj�
WLӃQ�KjQK�ÿiQK�JLi�VDX�PӛL���QJj\�ÿLӅX�WUӏ��/LӋX�WUuQK�FDQ�WKLӋS�WӕL�WKLӇX����QJj\�

����� ;ӱ Oê� Vӕ OLӋX�� 1KұS� OLӋX� YjR� ([FHO� ������ [ӱ Oê� Vӕ OLӋX� Vӱ GөQJ� 5�
ODQJXDJH�SKLrQ�EҧQ�������

�����ĈҥR�ÿӭF�WURQJ�QJKLrQ�FӭX

ĈӕL�WѭӧQJ�QJKLrQ�FӭX�ÿѭӧF�JLҧL�WKtFK�YӅ PөF�ÿtFK�Yj�QӝL�GXQJ�FӫD�QJKLrQ�
FӭX�WUѭӟF�NKL�WLӃQ�KjQK�SKӓQJ�YҩQ�Yj�FKӍ WLӃQ�KjQK�NKL�Fy�Vӵ FKҩS�QKұQ�WKDP�JLD�
FӫD�ÿӕL� WѭӧQJ�QJKLrQ�FӭX��ĈӅ WjL�ÿѭӧF� WK{QJ�TXD�+ӝL�ÿӗQJ�ÿҥR�ÿӭF�7UXQJ� WkP�
1KLӋW�ÿӟL�9LӋW�� 1JD��Pm�Vӕ FKӭQJ�QKұQ�������&1�+'''�

���.ӂ7�48Ҧ

�����ĈһF�ÿLӇP�FKXQJ�ÿӕL�WѭӧQJ�WKDP�JLD�QJKLrQ�FӭX�WUѭӟF�FDQ�WKLӋS

%ӋQK�QKkQ� WKDP�JLD�QJKLrQ�FӭX�Fy�ÿӝ WXәL� WUXQJ�EuQK� Oj����������� WXәL��
Qӳ JLӟL�FKLӃP��������ĈD�Vӕ EӋQK�QKkQ�ÿѭӧF�[iF�ÿӏQK�WKRiW�Yӏ ÿD�WҫQJ�WUrQ�SKLP�
05,� FӝW� VӕQJ� WKҳW� OѭQJ�� WURQJ� ÿy� Yӏ WUt� ÿƭD� ÿӋP� /��/�� �������� Yj� /��6��
��������Oj�KDL�Yӏ WUt�[XҩW�KLӋQ�WKRiW�Yӏ QKLӅX�QKҩW��+uQK����



EŐŚŝġŶ�ĐӈƵ ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ ϯϰ͕�Ϭϲ�Ͳ ϮϬϮϰϭϭϲ

+uQK����ĈһF�ÿLӇP�SKkQ�Eӕ Yӏ WUt�WKRiW�Yӏ ÿƭD�ÿӋP�WUrQ�SKLP�05,�&67/

.ӃW� TXҧ SKkQ� ORҥL� PӭF� ÿӝ WәQ� WKѭѫQJ� WKHR� 068� �0LFKLJDQ� 6WDWH�
8QLYHUVLW\�� FKR� WKҩ\� ÿD� Vӕ ÿӕL� WѭӧQJ� WKDP� JLD� QJKLrQ� FӭX� WKRiW� Yӏ PӭF� ÿӝ ,�
���������ÿӝ ,,���������Yj�ÿӝ ,,,�FKӍ FKLӃP����

%ҧQJ����ĈһF�ÿLӇP�WULӋX�FKӭQJ�OkP�VjQJ�WUѭӟF�ÿLӅX�WUӏ

&KӍ WLrX
Ĉӝ ,�

�1  ���

Ĉӝ ,,�,,,�

�1  ���

&KXQJ

�1  ����
S

3KkQ�ORҥL�WәQ�WKѭѫQJ�05,

������

$ ���������� ���������� ��������

% �������� ������ ��������

& ������ �������� ��������

$% ���������� ���������� ��������

&KӍ Vӕ 6FKREHU��FP� �������� �������� �������� ������

0ӭF�ÿӝ ÿDX�WKHR�9$6 ��������� ���������� ���������� �����

�9$6��9LVXDO�DQDORJXH�VFDOH�

ĈD�Vӕ EӋQK�QKkQ�WKRiW�Yӏ ORҥL�$�������Yj�ORҥL�$%�������SKkQ�ORҥL�WKHR�068��
SKkQ�Eӕ ORҥL�WәQ�WKѭѫQJ�WKHR�PӭF�ÿӝ 79ĈĈ�Fy�ê�QJKƭD�WKӕQJ�Nr�YӟL�S�������1KyP�
EӋQK�QKkQ� WәQ� WKѭѫQJ�PӭF�ÿӝ ,,�,,,�Fy�PӭF�ÿӝ WULӋX�FKӭQJ� OkP�VjQJ�QһQJ�KѫQ�VR�
YӟL�QKyP�EӋQK�QKkQ�PӭF�ÿӝ ,�EDR�JӗP�WҫP�YұQ�ÿӝQJ�&67/��Vӵ NKiF�ELӋW�Fy�ê�QJKƭD�
WKӕQJ�Nr�YӟL�S�������%ҧQJ�����
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�����.ӃW�TXҧ ÿLӅX�WUӏ

%ҧQJ����7әQJ�Vӕ QJj\�ÿLӅX�WUӏ
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.ӃW TXҧ FKR WKҩ\ EӋQK QKkQ WKDP JLD QJKLrQ�FӭX�Fy�Vӕ QJj\�ÿLӅX�WUӏ WUXQJ�EuQK�
Oj�����������QJj\��7URQJ�ÿy�QKyP�EӋQK�QKkQ�WKRiW�Yӏ ÿƭD�ÿӋP�ÿӝ ,�ÿLӅX�WUӏ WUXQJ�EuQK�
�����QJj\��Wӯ ������QJj\���QKyP�WKRiW�Yӏ ÿӝ ,,�,,,�ÿLӅX�WUӏ WUXQJ�EuQK������QJj\��Wӯ ���
���QJj\���6ӵ NKiF�ELӋW�Vӕ QJj\�ÿLӅX�WUӏ JLӳD�KDL�QKyP�Fy�ê�QJKƭD�WKӕQJ�Nr�YӟL�S������

+uQK����.ӃW�TXҧ WKD\�ÿәL�ÿӝ JLmQ�FӝW�VӕQJ�WKҳW�OѭQJ�VDX�ÿLӅX�WUӏ

���S�������

.ӃW�TXҧ QJKLrQ�FӭX�FKR�WKҩ\�Fҧ ��QKyP�ÿӝ JLmQ�FӝW�VӕQJ�WKҳW�OѭQJ�ÿѭӧF�WăQJ�
OrQ� VDX� ÿLӅX� WUӏ�� Vӵ NKiF� ELӋW� Fy� ê� QJKƭD� WKӕQJ�Nr� YӟL� S�������6DX� ÿLӅX� WUӏ�� QKyP�
EӋQK�QKkQ�WKRiW�Yӏ ÿӝ ,,�,,,�Fy�FKӍ Vӕ 6FKREHU�WUXQJ�EuQK�Oj����������FP��QKyP�EӋQK�
QKkQ�ÿӝ ,�Oj����������FP�
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+uQK����.ӃW�TXҧ ÿLӅX�WUӏ WULӋX�FKӭQJ�ÿDX�WKHR�9$6

���S�������

.ӃW�TXҧ QJKLrQ�FӭX�FKR�WKҩ\�ÿLӇP�9$6�JLҧP�GҫQ�WKHR�WKӡL�JLDQ�ÿLӅX�WUӏ��PӭF�
WKD\�ÿәL�Fy�ê�QJKƭD�WKӕQJ�Nr�TXD�WӯQJ�WKӡL�ÿLӇP�WKHR�G}L�YӟL�S��������1KyP�EӋQK�
QKkQ�79ĈĈ�ÿӝ ,�Fy�[X�KѭӟQJ�FҧL�WKLӋQ WULӋX�FKӭQJ�ÿDX�WӕW�KѫQ�Yj�QKDQK�KѫQ�VR�YӟL�
QKyP�EӋQK�QKkQ�ÿӝ ,,�,,,�TXD�WӯQJ�WKӡL�ÿLӇP�WKHR�G}L�
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.ӃW�TXҧ WKHR�G}L�FKR�WKҩ\��Fy���EӋQK�QKkQ�Eӏ FKҧ\�PiX�WҥL�Yӏ WUt�FKkP�Yj���EӋQK�
QKkQ�[XҩW�KLӋQ�ÿDX�WăQJ�VDX�QJj\�ÿҫX�NpR�JLmQ��.K{QJ�Fy�EӋQK�QKkQ�QjR�JһS�WiF�GөQJ�
NK{QJ�PRQJ�PXӕQ�QJKLrP�WUӑQJ�QKѭ�YӵQJ�FKkP�KRһF�WăQJ�WKkQ�QKLӋW��.ӃW�TXҧ EiR�
FiR� FKR� WKҩ\����EӋQK�QKkQ�ÿӅX�ÿѭӧF�[ӱ WUt� NӏS� WKӡL�Pj�NK{QJ�ÿӇ OҥL� EҩW� NǤ ELӃQ�
FKӭQJ�Ju�Yj�EӋQK�QKkQ�YүQ�WLӃS�WөF�WKDP�JLD�QJKLrQ�FӭX�ÿӃQ�KӃW�TX\�WUuQK�ÿLӅX�WUӏ��
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'ӳ OLӋX�FӫD�QJKLrQ�FӭX�Qj\�FKR� WKҩ\�YLӋF�NӃW�KӧS�FiF�SKѭѫQJ�SKiS�ÿLӅX� WUӏ
EҧR�WӗQ�EҵQJ�NӃW�KӧS�VyQJ�QJҳQ�ÿLӅX�WUӏ��[RD�EyS�EҩP�KX\ӋW��NpR�JLmQ�FӝW�VӕQJ�WKҳW�
OѭQJ�EҵQJ�Pi\�JL~S�FҧL�WKLӋQ�WӕW�WULӋX�FKӭQJ�ÿDX�Yj�ÿӝ JLmQ�FӝW�VӕQJ�WKҳW�OѭQJ�VDX�
WUXQJ�EuQK�������������QJj\�ÿLӅX�WUӏ��ĈӕL�YӟL�QKӳQJ�EӋQK�QKkQ�Fy�PӭF�ÿӝ WKRiW�Yӏ
ÿƭD�ÿӋP�FӝW�VӕQJ�FDR�KѫQ��ÿӝ ,,�,,,�WKHR�SKkQ�ORҥL�068��WKu�FҫQ�WKӡL�JLDQ�ÿLӅX�WUӏ
OkX�KѫQ��Yj� FiF� WULӋX�FKӭQJ� OkP�VjQJ�FҧL� WKLӋQ� FKұP�KѫQ� VR�YӟL� QKyP�EӋQK�QKkQ�
WKRiW�Yӏ ÿƭD�ÿӋP�&67/�ÿӝ ,��Vӵ NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�YӟL�S�������7URQJ�VXӕW�
WKӡL�JLDQ�WKHR�G}L��FKӍ JKL�QKұQ�FiF�WiF�GөQJ�NK{QJ�PRQJ�PXӕQ�EDR�JӗP�FKҧ\�PiX�
WҥL�Yӏ WUt�FKkP�NLP�Yj�ÿDX�WăQJ�VDX�QJj\�ÿҫX�NpR�JLmQ�FӝW�VӕQJ�EҵQJ�Pi\��WX\�QKLrQ�
FiF� WULӋX�FKӭQJ�ÿӅX�FKҩP�GӭW�Yj�NK{QJ�ÿӇ OҥL�GL� FKӭQJ�FǊQJ�QKѭ� WәQ� WKѭѫQJ�QjR�
NKiF�ҧQK�KѭӣQJ�WӟL�VӭF�NKӓH�FӫD�EӋQK�QKkQ�

&iF�QJKLrQ�FӭX�NKiF�WURQJ�Yj�QJRjL�QѭӟF�FǊQJ�FKR�WKҩ\�Vӱ GөQJ�NӃW�KӧS�FiF�
SKѭѫQJ�SKiS�YұW�Oê�WUӏ OLӋX�QKѭ�VyQJ�QJҳQ�ÿLӅX�WUӏ��NpR�JLmQ�FӝW�VӕQJ�WKҳW�OѭQJ�EҵQJ�
Pi\�YӟL�FiF�SKѭѫQJ�SKiS�FӫD�\�KӑF�Fә WUX\ӅQ�QKѭ�[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP�
JL~S�FҧL�WKLӋQ�WӕW�WULӋX�FKӭQJ�WUrQ�OkP�VjQJ�>�@� 7iF�JLҧ 08�-LQJ�SLQ�Yj�FӝQJ�Vӵ >�@�
ÿiQK�JLi�KLӋX�TXҧ FӫD� FKkP�FӭX�NӃW� KӧS�YӟL� NpR�JLmQ�FӝW� VӕQJ��NӃW� TXҧ FKR� WKҩ\�
QKyP� NӃW� KӧS� ÿҥW� KLӋX� TXҧ OkP� VjQJ� WӕW� KѫQ� QKyP� Vӱ GөQJ� ÿѫQ� WKXҫQ�� 7iF� JLҧ
1JX\ӉQ�9ăQ�7XҩQ�>�@�FKR�NӃW�TXҧ WѭѫQJ�Wӵ YӟL�QKyP�Vӱ GөQJ�NӃW�KӧS�ÿҥW�����KLӋX�
TXҧ WӕW�

ĈLӋQ�FKkP�Yj�[RD�EyS�EҩP�KX\ӋW�Oj�FiF�SKѭѫQJ�SKiS�Nӻ WKXұW�SKә ELӃQ�ÿѭӧF�
Vӱ GөQJ�ӣ WҩW�Fҧ FiF�Fѫ�Vӣ \�WӃ Fy�ÿѫQ�Yӏ <+&7��SKѭѫQJ�SKiS�Qj\�JL~S�OѭX�WK{QJ�NKt�
KX\ӃW�ÿLӅX�WUӏ FiF�EӋQK�Oê�FҩS�Yj�PmQ�WtQK�>�@��&iF�SKѭѫQJ�SKiS�ÿm�ÿѭӧF�FKӭQJ�PLQK�
WiF�GөQJ�NtFK�WKtFK�FiF�WKө WKӇ WKҫQ�NLQK�WK{QJ�TXD�FiF�P{�OLrQ�NӃW�NKL�NtFK�WKtFK�YjR�
Yӏ WUt�KX\ӋW� Wӯ ÿy�Jk\�UD�FiF�SKҧQ�[ҥ FөF�Eӝ Yj�SKҧQ�[ҥ WKҫQ�NLQK�WUXQJ�ѭѫQJ��NӃW�TXҧ
GүQ� WӟL� Vӵ WKD\� ÿәL� FiF� FKҩW� KyD� KӑF� WUXQJ� JLDQ� QKѭ� HQGRUSKLQ�� HQFHSKDOLQ� Yj�
VHURWRQLQ�>�@ Wӯ ÿy�ÿҥW�KLӋX�TXҧ JLҧP�ÿDX��JLmQ�Fѫ��FKӕQJ�YLrP��.pR�JLmQ�FӝW�VӕQJ�
EҵQJ�Pi\�Oj�PӝW�SKѭѫQJ�SKiS�JL~S�WiL�WҥR�OҥL�ÿѭӡQJ�FRQJ�FӝW�VӕQJ�WKҳW�OѭQJ��WҥR�ÿLӅX�
NLӋQ�WKXұQ�OӧL�FKR�JLҧL�SKyQJ�FiF�NKӕL�WKRiW�Yӏ FKqQ�pS�Yj�NtFK�WKtFK�YjR�Wӫ\�VӕQJ��
Gk\�WKҫQ�NLQK�>�@��6yQJ�QJҳQ�ÿLӅX�WUӏ Oj�PӝW�SKѭѫQJ�SKiS�WҥR�UD�Vӵ WKD\�ÿәL�QKLӋW�ÿӝ
WҥL�P{�Yj�Wә FKӭF�VkX�Wӯ ÿy�WҥR�UD�FiF�ÿiS�ӭQJ��WKD\�ÿәL�VLQK�KӑF�QKѭ�WiF�GөQJ�FKӕQJ�
YLrP��WiL�WҥR�Wә FKӭF�OLrQ�NӃW��FKӳD�OjQK�YӃW�WKѭѫQJ�Yj�JLҧP�ÿDX��OLrQ�TXDQ�ÿӃQ�NKҧ
QăQJ�OjP�JLҧP�WuQK�WUҥQJ�YLrP�Yj�JLD�WăQJ�WXҫQ�KRjQ�QJRҥL�YL��>��@�

1Kѭ�ÿm�WUuQK�Ej\�ӣ WUrQ�PӛL�SKѭѫQJ�SKiS�ÿHP�OҥL�QKӳQJ�KLӋX�TXҧ QKҩW�ÿӏQK�
WURQJ�Fѫ�FKӃ EӋQK�VLQK�FӫD�WKRiW�Yӏ ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ��ĈҫX�WLrQ�Vӱ GөQJ�VyQJ�
QJҳQ�ÿLӅX�WUӏ Oj�PӝW�SKѭѫQJ�SKiS�QKLӋW�WUӏ OLӋX�NӃW�KӧS�YӟL�[RD�EyS�EҩP�KX\ӋW�WҥR�UD�
WiF� GөQJ� FӝQJ�JӝS�JL~S�JLmQ� Fѫ�� WăQJ� FѭӡQJ� WXҫQ�KRjQ�� FKӕQJ�YLrP�Yj� JLҧP�ÿDX��
7LӃS� WKHR�� VDX� NKL� Vӱ GөQJ� KDL� WKӫ WKXұW� WUrQ�� Y�QJ� FӝW� VӕQJ� WKҳW� OѭQJ� ÿѭӧF� WăQJ�
FѭӡQJ�WXҫQ�KRjQ��Fѫ�ÿѭӧF�JLmQ��WKҫQ�NLQK�FөF�Eӝ WLӃS�QKұQ�WӕW�KѫQ�YӟL�FiF�NtFK WKtFK�
JL~S�FKR�Nƭ�WKXұW�ÿLӋQ�FKkP�SKiW�KX\�WӕL�ÿD�WiF�GөQJ�WK{QJ�TXD�Fѫ�FKӃ WKҫQ�NLQK�Yj�
WKӇ GӏFK�� WăQJ�FѭӡQJ� OѭX� WK{QJ NKt�KX\ӃW��&XӕL� F�QJ�� WKӫ WKXұW�NpR�JLmQ�ÿѭӧF� WLӃQ�
KjQK�VDX�NKL�FҧP�JLiF�ÿDX�Yj�Fѫ�Y�QJ�FӝW�VӕQJ�WKҳW�OѭQJ�ÿm�ÿѭӧF�JLmQ��ÿLӅX�Qj\�OjP�
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WăQJ�KLӋX�TXҧ NpR�JLmQ�FӝW�VӕQJ�JL~S�JLҧP�WҧL�iS�OӵF�QӝL�ÿƭD�ÿӋP��JLmQ�Fѫ�WKө ÿӝQJ�Yj�
OjP�JLҧP�QJX\�Fѫ�EӋQK�QKkQ�FR�Fѫ�SKҧQ�ӭQJ�� FKҩP�GӭW� YzQJ�[RҳQ�EӋQK� Oê� WURQJ�
WKRiW�Yӏ ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ��Ӣ JLDL�ÿRҥQ�WUѭӟF��NKL�ÿѭӧF�VR�ViQK�YӟL���QKyP�
Vӱ GөQJ�ÿѫQ�WKXҫQ�FiF�SKѭѫQJ�SKiS�ÿѫQ�Oҿ��NӃW�TXҧ FKR�WKҩ\�QKyP�Vӱ GөQJ�NӃW�KӧS���
SKѭѫQJ�SKiS� OjP�JLD�WăQJ�KLӋX�TXҧ ÿLӅX� WUӏ�� U~W�QJҳQ� WKӡL�JLDQ�ÿLӅX�WUӏ >�@��0ӝW�Vӕ
QJKLrQ�FӭX�FǊQJ�FKR�WKҩ\�YLӋF�Vӱ GөQJ�FiF�OLӋX�SKiS�QKLӋW�WUӏ OLӋX�KRһF�FiF�SKѭѫQJ�
SKiS�OjP�JLmQ�Fѫ�WUѭӟF�NKL�NpR�JLmQ�FӝW�VӕQJ�JL~S�ÿҥW�KLӋX�TXҧ WӕW�KѫQ�VR�YӟL�YLӋF�Vӱ
GөQJ�NpR�JLmQ�FӝW�VӕQJ�PӝW�FiFK�ÿѫQ�ÿӝF��Ĉm�Fy�QKLӅX�QJKLrQ�FӭX�FKӭQJ�PLQK�KLӋX�
TXҧ NKL�Vӱ GөQJ�ÿѫQ�Oҿ WӯQJ�SKѭѫQJ�SKiS�WURQJ�ÿLӅX�WUӏ WKRiW�Yӏ ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�
OѭQJ�� WX\�QKLrQ� WURQJ�EӕL� FҧQK�ÿLӅX�NLӋQ�NLQK� WӃ SKiW� WULӇQ�Yj�[X�KѭӟQJ�ÿD� WUӏ OLӋX�
JL~S�QkQJ�FDR�KLӋX�TXҧ ÿLӅX�WUӏ��JLҧP�WKLӇX�WiF�GөQJ�NK{QJ�PRQJ�PXӕQ�QKѭ�KLӋQ�QD\�
WKu�FҫQ�Fy�FiF�QJKLrQ�FӭX�FKӭQJ�PLQK�KLӋX�TXҧ NKL�NӃW�KӧS�FiF�SKѭѫQJ�SKiS�Qj\��
0ӝW�Vӕ WUѭӡQJ�KӧS�EӋQK�QKkQ�NK{QJ�Fy�WULӋX�FKӭQJ�OkP�VjQJ�KRһF�WULӋX�FKӭQJ�NK{QJ�
ÿLӇQ�KuQK�QKѭQJ�ÿm�Fy�WәQ�WKѭѫQJ�WUrQ�05,��QKLӅX�QJKLrQ�FӭX�FKR�WKҩ\�ÿLӅX�WUӏ VӟP�
JL~S�ÿҥW�KLӋX�TXҧ ÿLӅX�WUӏ WӕW�KѫQ��&iF�NӃW�TXҧ WUrQ�FKR�WKҩ\��Vӱ GөQJ�NӃW�KӧS�SKiF�ÿӗ
VyQJ�QJҳQ�ÿLӅX� WUӏ��[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP�Yj�NpR�JLmQ�FӝW� VӕQJ�EҵQJ�Pi\�
JL~S�FҧL�WKLӋQ�WӕW�WULӋX�FKӭQJ�ÿDX��WҫP�YұQ�ÿӝQJ�FӝW�VӕQJ�WKҳW�OѭQJ��KѫQ�QӳD�NK{QJ�
JKL�QKұQ�WiF�GөQJ�NK{QJ�PRQJ�PXӕQ�QjR�WUҫP�WUӑQJ��ĈӗQJ�WKӡL�NӃW�TXҧ QJKLrQ�FӭX�
FzQ�FKR�WKҩ\�QKyP�EӋQK�QKkQ�WәQ�WKѭѫQJ�PӭF�ÿӝ QKҽ ÿҥW�KLӋX�TXҧ ÿLӅX�WUӏ WӕW�KѫQ�VR�
YӟL�QKyP�EӋQK�QKkQ�WәQ�WKѭѫQJ�PӭF�ÿӝ ,,�,,,�WUrQ�SKLP�05,�

7KLӃW�NӃ QJKLrQ�FӭX� WKӱ QJKLӋP�OkP�VjQJ�NK{QJ�Fy�QKyP�FKӭQJ�Yj�Fӥ PүX�
QKӓ Oj�QKӳQJ�KҥQ�FKӃ QәL�EұW�FӫD�QJKLrQ�FӭX�Qj\��7X\�QKLrQ�NKL�VR�ViQK�WUѭӟF�Yj�
VDX�ÿLӅX�WUӏ FiF�WLrX�FKt�ÿiQK�JLi�KLӋX�TXҧ ÿӅX�FҧL�WKLӋQ�WӕW�

���.ӂ7�/8Ұ1

1JKLrQ�FӭX�Qj\�FKR�WKҩ\�ÿLӅX�WUӏ WKRiW�Yӏ ÿƭD�ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ EҵQJ�NӃW�
KӧS�FiF�SKѭѫQJ�SKiS�VyQJ�QJҳQ�ÿLӅX�WUӏ��[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP�Yj�NpR�JLmQ�
FӝW�VӕQJ�EҵQJ�Pi\�ÿҥW�KLӋX�TXҧ WӕW�

���.+8<ӂ1�1*+ӎ

6ӱ GөQJ�NӃW�KӧS�VyQJ�QJҳQ�ÿLӅX�WUӏ��[RD�EyS�EҩP�KX\ӋW��ÿLӋQ�FKkP��NpR�JLmQ�
FӝW�VӕQJ�EҵQJ�Pi\�ÿLӅX�WUӏ WKRiW�Yӏ ÿƭD ÿӋP�FӝW�VӕQJ�WKҳW�OѭQJ�

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� '�� 6��.UHLQHU�� HW� DO���$Q� HYLGHQFH�EDVHG� FOLQLFDO� JXLGHOLQH� IRU� WKH� GLDJQRVLV�
DQG� WUHDWPHQW� RI� OXPEDU� GLVF� KHUQLDWLRQ� ZLWK� UDGLFXORSDWK\�� 7KH� 6SLQH�
-RXUQDO���������������������� '2,� ��������M�VSLQHH������������

�� $�� -�� 6FKRHQIHOG� DQG� %�� .�� :HLQHU�� 7UHDWPHQW� RI� OXPEDU� GLVF� KHUQLDWLRQ��
HYLGHQFH�EDVHG� SUDFWLFH�� ,QWHUQDWLRQDO� MRXUQDO� RI� JHQHUDO� PHGLFLQH�� ������
������ '2,� ��������LMJP�V�����

�� $�� 0�� 5DVL�� $�� 0LUERORRN�� 5�� 7�� 'DUHVWDQL�� 6�� 6D\DGL�� DQG� 6�� 6�� (EDGL��
&RQVHUYDWLYH� WUHDWPHQW� RI� ORZ� EDFN� SDLQ� LQ� OXPEDU� GLVF� KHUQLDWLRQ��
FRPSDULVRQ�RI� WKUHH� WKHUDSHXWLF�UHJLPHQV��6\VWHPDWLF�5HYLHZV� LQ�3KDUPDF\��
��������������������
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�� 7��'��7��7KӏQK�DQG�3��4��7�QJ��ĈiQK�JLi�KL͏X�TX̫ ÿL͉X�WU͓ WKRiW�Y͓ ÿƭD�ÿ͏P�F͡W�
V͙QJ�WK̷W�O˱QJ�ÿ͡ ,��,,��,,,�E̹QJ�VyQJ�QJ̷Q��[RD�EyS�ḘP�KX\͏W��ÿL͏Q�FKkP�Yj�
NpR� JLmQ� F͡W� V͙QJ�� 7ҥS� FKt� <� KӑF� 9LӋW� 1DP�� ������ ���������������
KWWSV���GRL�RUJ����������YPM�Y���L������

�� 6�� 7DQJ�� =��0R�� DQG� 5�� =KDQJ��$FXSXQFWXUH� IRU� OXPEDU� GLVF� KHUQLDWLRQ�� $�
V\VWHPDWLF� UHYLHZ� DQG� PHWD�$QDO\VLV�� $FXSXQFWXUH� LQ� 0HGLFLQH�� ������
�������������GRL����������DFXSPHG�������������

�� -�� 0X�� -�� &KHQJ�� -�� $R�� -�� :DQJ�� DQG� '�� =KDR�� &OLQLFDO� REVHUYDWLRQ� RQ�
WUHDWPHQW�RI�OXPEDU�LQWHUYHUWHEUDO�GLVF�KHUQLDWLRQ�ZLWK�HOHFWURDFXSXQFWXUH�RQ�
-LDML� �([�%� ��� SRLQWV� SOXV� WUDFWLRQ��$� FOLQLFDO� UHSRUW� RI� ��� FDVHV�� -RXUQDO� RI�
$FXSXQFWXUH� DQG� 7XLQD� 6FLHQFH�� ������ �����������
KWWSV���GRL�RUJ���������V����������������

�� 1��9��7XҩQ�DQG�7��7��2DQK��.͇W�TX̫ ÿL͉X�WU͓ ÿDX�Gk\�WK̯Q�NLQK�W͕D�GR�WKRiW�Y͓
ÿƭD�ÿ͏P�E̹QJ�SK˱˯QJ�SKiS�ÿL͏Q�FKkP�N͇W� KͫS�NpR�JLmQ� F͡W� V͙QJ� WK̷W� O˱QJ��
7ҥS� FKt� <� KӑF� 9LӋW� 1DP�� ������ ���������������
KWWSV���GRL�RUJ����������YPM�Y���L�����

�� 5�� (�� *D\� DQG� -�� 6�� %UDXOW�� (YLGHQFH�LQIRUPHG� PDQDJHPHQW� RI� FKURQLF� ORZ�
EDFN� SDLQ� ZLWK� WUDFWLRQ� WKHUDS\�� 7KH� 6SLQH� -RXUQDO�� ������ �������������
'2,� ��������M�VSLQHH������������

�� -��6�� +DQ�� $FXSXQFWXUH� DQG� HQGRUSKLQV�� 1HXURVFLHQFH� OHWWHUV�� ������ ������
����������� '2,� ��������M�QHXOHW������������

��� &�� <X� DQG� 5��<�� 3HQJ�� %LRORJLFDO� HIIHFWV� DQG� PHFKDQLVPV� RI� VKRUWZDYH�
UDGLDWLRQ�� D� UHYLHZ�� 0LOLWDU\� 0HGLFDO� 5HVHDUFK�� ������ ���������
'2,� ��������V����������������

6800$5<

$�&/,1,&$/�75,$/�,19(67,*$7,1*�7+(�()),&$&,2861(66�2)�$�
&20%,1$7,21�35272&2/�2)�6+257:$9(�7+(5$3<��$&835(6685(��
(/(&752$&8381&785(��$1'�63,1(�75$&7,21�7+(5$3<�,1�7+(�

75($70(17�2)�/80%$5�',6&�+(51,$7,21

2EMHFWLYH� 7R�DVVHVV�WKH�HIIHFWLYHQHVV�RI�FRQVHUYDWLYHO\�WUHDWLQJ�OXPEDU�GLVF�
KHUQLDWLRQ� XVLQJ� D� FRPELQDWLRQ� SURWRFRO� FRQVLVWLQJ� RI� VKRUWZDYH� WKHUDS\��
DFXSUHVVXUH�PDVVDJH��HOHFWURDFXSXQFWXUH��DQG�VSLQDO�WUDFWLRQ�WKHUDS\�

6XEMHFWV�DQG�0HWKRGV� $�FOLQLFDO�WULDO�FRPSDULQJ�EHIRUH�DQG�DIWHU�WUHDWPHQW�
RXWFRPHV�LQ�����SDWLHQWV�GLDJQRVHG�DQG�FODVVLILHG�DFFRUGLQJ�WR� WKH�0LFKLJDQ�6WDWH�
8QLYHUVLW\� �068�� FODVVLILFDWLRQ� RQ� OXPEDU� VSLQH� 05,� ILOPV�� 3DWLHQWV� XQGHUZHQW�
LQWHUYHQWLRQ� ZLWK� D� SURWRFRO� FRPELQLQJ� VKRUWZDYH� WKHUDS\�� DFXSUHVVXUH�� HOHFWUR�
DFXSXQFWXUH��DQG�PHFKDQLFDO�VSLQDO�WUDFWLRQ�WKHUDS\�IRU�D�PLQLPXP�RI����GD\V��ZLWK�
DVVHVVPHQW�HYHU\���GD\V�GXULQJ�LQWHUYHQWLRQ��(YDOXDWLRQ�FULWHULD�LQFOXGHG�WUHDWPHQW�
GXUDWLRQ��SDLQ�LQWHQVLW\��9$6���DQG�OXPEDU�VSLQH�IOH[LELOLW\��VFKREHU�WHVW��
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5HVXOWV� $IWHU� DQ� DYHUDJH� WUHDWPHQW� GXUDWLRQ� RI� ����� ������� GD\V�� DOO�
SDUWLFLSDWLQJ�SDWLHQWV�VKRZHG�VLJQLILFDQW�LPSURYHPHQW�LQ�SDLQ�V\PSWRPV�DQG�OXPEDU�
VSLQH�PRELOLW\��3DWLHQWV�LQ�OHYHO�,�H[KLELWHG�VKRUWHU�DYHUDJH�WUHDWPHQW�GXUDWLRQV�DQG�
H[SHULHQFHG� EHWWHU� SDLQ� UHGXFWLRQ� DQG� LPSURYHPHQW� LQ� OXPEDU� VSLQH� PRELOLW\�
FRPSDUHG� WR� SDWLHQWV� LQ� JUDGHV� ,,�,,,��ZLWK� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV� �S���
�������1R�VHULRXV�DGYHUVH�HIIHFWV�ZHUH�UHFRUGHG�GXULQJ�WKH�LQWHUYHQWLRQ�SURWRFRO�

&RQFOXVLRQ� 7KH� FRPELQHG� SURWRFRO� RI� VKRUWZDYH� WKHUDS\�� DFXSUHVVXUH��
HOHFWURDFXSXQFWXUH�� DQG� VSLQDO� WUDFWLRQ� WKHUDS\� HIIHFWLYHO\� UHGXFHV� SDLQ� DQG�
LPSURYHV�OXPEDU�VSLQH�PRELOLW\�LQ�OXPEDU�GLVF�KHUQLDWLRQ�SDWLHQWV�� ,W�GHPRQVWUDWHV�
VDIHW\�ZKHQ�XVHG�LQ�D�FOLQLFDO�

.H\ZRUGV� /XPEDU� GLVF� KHUQLDWLRQ�� HOHFWUR�DFXSXQFWXUH�� DFXSUHVVXUH��
VKRUWZDYH�WKHUDS\��WUDFWLRQ�WKHUDS\��WKRiW�Y͓ ÿƭD�ÿ͏P�F͡W�V͙QJ�WK̷W�O˱QJ��ÿL͏Q�FKkP��
[RD�EyS�ḘP�KX\͏W��VyQJ�QJ̷Q�ÿL͉X�WU͓��NpR�JLmQ�F͡W�V͙QJ�

1K̵Q�EjL�QJj\��� WKiQJ��� QăP�����

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

+RjQ�WKL͏Q�QJj\��� WKiQJ�� QăP�����

����7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W�� 1JD
����%͏QK�YL͏Q�3KͭF�K͛L�&KͱF�QăQJ�Ĉj�1̽QJ�� Ĉ̩L�K͕F�Ĉ{QJ�È

/LrQ�K͏��%6��3K�QJ�4XDQJ�7�QJ

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��SKXQJTXDQJWXQJ�SW#JPDLO�FRP


