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.K{QJ�TXkQ�9LӋW�1DP�ÿm�ÿѭӧF�WUDQJ�Eӏ�FiF�PүX�Pi\�ED\�FKLӃQ�ÿҩX�GR�/LrQ�
EDQJ�1JD�VҧQ�[XҩW�Fy�WtQK�Fѫ�ÿӝQJ�FDR��WURQJ�ÿy�Fy����Pi\�ED\�6X���0.���7LrP�
NtFK�WKӃ�KӋ�WKӭ���Fy�WKӇ�ÿҥW�YұQ�WӕF�UҩW�OӟQ��JLD�WӕF�Yj�PӭF�ÿӝ�TXi�WҧL�ED\�FDR��YӟL�
QKӳQJ� WtQK� QăQJ�PӟL�Yj� WKӡL� JLDQ� ED\� NpR� GjL�� FǊQJ�QKѭ� WUҥQJ� WKiL� ÿӝQJ� OӵF� KӑF�
WKăQJ�EҵQJ�SKӭF�WҥS��GүQ�ÿӃQ�QJX\�Fѫ�FDR�SKiW�VLQK�WuQK�WUҥQJ�WKLӃX�R[\����

+LӋQ�QD\�.K{QJ�TXkQ�9LӋW�1DP�FKѭD�KRjQ�WKLӋQ�KӋ�WKӕQJ�KXҩQ�OX\ӋQ�WkP�VLQK�
Oê�FKR�FiF�FKX\ӃQ�ED\�WUrQ�GzQJ�Pi\�ED\�FKLӃQ�ÿҩX�Qj\��0j�PӟL�ÿDQJ�ӣ�JLDL�ÿRҥQ�
QJKLrQ�FӭX��YӟL�PөF�ÿtFK�ÿiQK�JLi�FiF�ÿһF�ÿLӇP�YӅ�NKҧ�QăQJ�FKӏX�ÿӵQJ�ÿӕL�YӟL�FiF�
\ӃX�Wӕ�ODR�ÿӝQJ�ED\�FӫD�SKL�F{QJ�TXkQ�Vӵ�9LӋW�1DP��

7URQJ�EjL�EiR�Qj\�FK~QJ�W{L�ÿһW�PөF�WLrX�QJKLrQ�FӭX�Oj�[iF�ÿӏQK�Vӵ�ELӃQ�ÿәL�
PӝW�Vӕ�FKӍ�Vӕ�WkP�VLQK�Oê�WUѭӟF�Yj�VDX�WKӵF�KLӋQ�QJKLӋP�SKiS�FKӏX�ÿӵQJ�YӟL�TXi�WҧL�
ED\��QJKLӋP�SKiS�WKLӃX�R[\�Yj�QJKLӋP�SKiS�WLӅQ�ÿuQK�ӕF�WDL��

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

�����ĈӕL�WѭӧQJ�QJKLrQ�FӭX

1JKLrQ�FӭX�Fy�Vӵ�WKDP�JLD�FӫD����TXkQ�QKkQ�9LӋW�1DP�Yj����TXkQ�QKkQ�1JD�
�VDX� ÿk\� JӑL� WҳW� Oj� TXkQ� QKkQ�� Oj� KӑF� YLrQ�+ӑF� YLӋQ�+jQJ� NK{QJ� YǊ� WUө� TXkQ� Vӵ�
0R]DLVNL�Yj�+ӑF�YLӋQ�4XkQ�\�.LURY�WURQJ�ÿӝ�WXәL�Wӯ����ÿӃQ�����7KӡL�JLDQ�WKӵF�KLӋQ�
Wӯ� WKiQJ��������ÿӃQ� WKiQJ� ������� WҥL�.KRD�<� KӑF� KjQJ�NK{QJ� YǊ� WUө� ��+ӑF�YLӋQ�
4XkQ�\�.LURY���/LrQ�EDQJ�1JD��

�����&iF�QJKLӋP�SKiS�WKӵF�KLӋQ�

ĈiQK� JLi� NKҧ� QăQJ� FKӏX� ÿӵQJ� TXi� WҧL� ED\� EҵQJ� FiFK� WLӃQ� KjQK� ÿR� VӭF� FKӏX�
ÿӵQJ�TXi�WҧL�ED\�WUrQ�Pi\�ÿR�F{QJ�WKiL�KӑF�TXi�WҧL�VWDWRHUJRPHWULF�YӟL�FiF�PӭF�WҧL�
WăQJ�GҫQ�Wӯ��������������������Yj�����NJ�WѭѫQJ�ӭQJ�YӟL�PӭF���������������>�@��

.Kҧ� QăQJ� FKӏX�ÿӵQJ� WuQK� WUҥQJ� WKLӃX�R[\� ÿm� ÿѭӧF� QJKLrQ� FӭX�EҵQJ� FiFK� Vӱ�
GөQJ�QJKLӋP�SKiS�JLҧP�R[\�WK{QJ�TXD�YLӋF�WKӣ�KӛQ�KӧS�NKt�WKLӃX�R[\�������YӟL�iS�
VXҩW�NKt�TX\ӇQ�EuQK�WKѭӡQJ�WURQJ����SK~W�>�@��

.Kҧ�QăQJ�FKӕQJ�OҥL�FiF�ҧQK�KѭӣQJ�FӫD�WUҥQJ�WKiL�ÿӝQJ�OӵF�KӑF�WKăQJ�EҵQJ��ÿm�
ÿѭӧF�WLӃQ�KjQK�WUrQ�JKӃ�[RD\���QJKLӋP�SKiS�WLӅQ�ÿuQK�ӕF�WDL��25�����>�@��

�����&iF�FKӍ�Vӕ�QJKLrQ�FӭX��FKӍ�Vӕ�WkP�VLQK�Oê��Yj�FiFK�WLӃQ�KjQK�

ĈӇ�ÿiQK�JLi�QKӳQJ�WKD\�ÿәL�WUҥQJ�WKiL�FKӭF�QăQJ�FӫD�Fѫ�WKӇ�WUѭӟF�Yj�VDX�NKL�
WKӵF�KLӋQ�FiF�QJKLӋP�SKiS��WLӃQ�KjQK�Vӱ�GөQJ�FiF�FKӍ�Vӕ�ÿiQK�JLi�WkP�VLQK�Oê�EDR�
JӗP��&)))���FKӍ�Vӕ�WҫQ�Vӕ�WӟL�KҥQ�iQK�ViQJ�QKҩS�QKi\��FKӍ�Vӕ�ÿiS�ӭQJ�OӵD�FKӑQ���
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577�>�@�ÿѭӧF�WLӃQ�KjQK�WUrQ�Pi\�NLӇP�WUD�WkP�Oê�SV\FKRPHWULF�WHVW��FKӍ�Vӕ�GLӋQ�WtFK�
GӏFK�FKX\ӇQ�6�Yj�NKҧ�QăQJ�JLӳ�WKăQJ�EҵQJ�.)5�SKҧQ�iQK�NKҧ�QăQJ�WKăQJ�EҵQJ�Pi\�
WtQK�ÿѭӧF�WLӃQ�KjQK�WUrQ�Pi\�ÿR�WKăQJ�EҵQJ�VWDELOLW\�WHVW�JUDSK�>�@���

1JRjL�UD��WURQJ�TXi�WUuQK�ÿiQK�JLi�WuQK�WUҥQJ�WKLӃX�R[\�ÿm�NӃW�KӧS�ÿR�QKӏS�WLP��
KX\ӃW�iS��ÿӝ�EmR�KRj�R[\�PiX��%rQ�FҥQK�ÿy�FǊQJ�WLӃQ�KjQK�WKX�WKұS�WK{QJ�WLQ�FKLӅX�
FDR��FkQ�QһQJ�Yj�FKӍ�Vӕ�NKӕL�Fѫ�WKӇ�FӫD�FiF�ÿӕL�WѭӧQJ�WKDP�JLD��

�����;ӱ�Oê�Vӕ�OLӋX�

ĈӇ� [ӱ� Oê� Vӕ� OLӋX�� Vӱ� GөQJ� SKҫQ�PӅP� 67$7,67,&$� ������ 6ӱ� GөQJ� SKѭѫQJ�
SKiS� WKӕQJ�Nr�P{�Wҧ�SKL� WKDP�Vӕ�GR�FiF�ELӃQ�NK{QJ�SK��KӧS�YӟL�FiF� WLrX�FKt�FӫD�
SKkQ�SKӕL�FKXҭQ��7LrX�FKXҭQ�NLӇP�ÿӏQK�0DQQ�:KLWQH\�Yj�:LOFR[RQ��

�����ĈҥR�ÿӭF�WURQJ�QJKLrQ�FӭX

ĈӕL� WѭӧQJ� WKDP� JLD� QJKLrQ� FӭX�PӝW� FiFK� Wӵ� QJX\ӋQ��1JKLrQ� FӭX�ÿѭӧF� WLӃQ�
KjQK� WXkQ� WKHR�FiF�FKXҭQ�PӵF�ÿҥR�ÿӭF�Yj�FiF�TX\� WҳF�ӭQJ�[ӱ��KjQK�YL� WURQJ�KRҥW�
ÿӝQJ�NKRD�KӑF��.ӃW�TXҧ�ÿѭӧF�F{QJ�Eӕ�PӝW�FiFK�WUXQJ�WKӵF��F{QJ�NKDL�PLQK�EҥFK��
1JKLrQ� FӭX� ÿm� ÿѭӧF� WK{QJ� TXD�+ӝL� ÿӗQJ� \� ÿӭF� FӫD�+ӑF� YLӋQ�4XkQ�\�.LURY� SKr�
GX\ӋW�QJj\������������

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1�

�����1JKLӋP�SKiS�ÿR�F{QJ�WKiL�KӑF�TXi�WҧL�ED\���

.ӃW�TXҧ�WUrQ�KuQK���FKR�WKҩ\�WURQJ�QKyP�TXkQ�QKkQ�1JD������Vӕ�QJѭӡL�WKDP�
JLD�ÿҥW�PӭF��������NJ���Ӣ�QKyP�TXkQ�QKkQ�9LӋW�1DP���FKӍ�����ÿҥW�PӭF����

+uQK����.ӃW�TXҧ�NLӇP�WUD�F{QJ�WKiL�KӑF�TXi�WҧL�ED\�FӫD�TXkQ�QKkQ�9LӋW�1DP�Yj�
/LrQ�EDQJ�1JD�

&y�Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr�YӅ�FiF�FKӍ�Vӕ�WkP�VLQK�Oê�JLӳD�FiF�QKyP��
9ӟL�FiF�ÿӕL�WѭӧQJ�TXkQ�QKkQ�1JD��Fҧ�WUѭӟF�Yj�VDX�NKL�NLӇP�WUD�F{QJ�WKiL�KӑF�TXi�WҧL��
Fy� FKӍ� Vӕ� ÿiS� ӭQJ� OӵD� FKӑQ� �577�� Yj� FKӍ� Vӕ� WҫQ� Vӕ� WӟL� KҥQ� iQK� ViQJ� QKҩS� QKi\�
�&)))��WKҩS�KѫQ�VR�YӟL�QKyP�9LӋW�1DP��KuQK�����7X\�QKLrQ��FiF�WK{QJ�Vӕ�Qj\�ӣ�Fҧ�
KDL�QKyP�NK{QJ�WKD\�ÿәL�ÿiQJ�NӇ�WUѭӟF�Yj�VDX�SKpS�NLӇP�WUD�F{QJ�WKiL�KӑF�TXi�WҧL��

ϵϬй

ϭϬй
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ϭϮй

ϴϴй
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+uQK����&iF�FKӍ�Vӕ�WkP�VLQK�Oê�WUѭӟF�Yj�VDX�NKL�NLӇP�WUD�F{QJ�WKiL�KӑF�TXi�WҧL�ӣ�
TXkQ�QKkQ�9LӋW�1DP�Yj�/LrQ�EDQJ�1JD�

*KL�FK~��Į� ��������PͱF�Fy�ê�QJKƭD�WK͙QJ�Nr��

+uQK����&iF�FKӍ�Vӕ�FKLӅX�FDR��FP���FkQ�QһQJ��NJ��Yj�FKӍ�Vӕ�NKӕL�Fѫ�WKӇ�ӣ�TXkQ�QKkQ�
9LӋW�1DP�Yj�/LrQ�EDQJ�1JD

*KL�FK~��Į� ��������PͱF�Fy�ê�QJKƭD�WK͙QJ�Nr��
���S���Į�V͹�NKiF�EL͏W�Fy�ê�QJKƭD�
WK͙QJ�Nr��

+ҫX�KӃW�TXkQ�QKkQ�9LӋW�1DP�FKӍ�ÿҥW�PӭF��������������NJ��GR�ÿһF�ÿLӇP�WKӇ�
WUҥQJ��KuQK�����&y�Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr��S�������YӅ�FkQ�QһQJ��WUXQJ�EuQK�
WKҩS�KѫQ����NJ�VR�YӟL�QKyP�TXkQ�QKkQ�1JD��� FKLӅX�FDR� �WKҩS�KѫQ����FP��� FKӍ� Vӕ�
NKӕL�Fѫ�WKӇ��WKҩS�KѫQ�����ÿѫQ�Yӏ���
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�����.ӃW�TXҧ�QJKLӋP�SKiS�WKLӃX�R[\

.Kҧ� QăQJ� FKӏX� ÿӵQJ� WuQK� WUҥQJ� WKLӃX� R[\� ӣ� Fҧ� KDL� QKyP�ÿӅX� WӕW�� 1KӏS� WLP��
KX\ӃW�iS�Yj�ÿӝ�EmR�KzD�R[\�PiX�ÿm�WUӣ�YӅ�PӭF�EDQ�ÿҫX�YjR�FXӕL�JLDL�ÿRҥQ�KӗL�SKөF��
7uQK�WUҥQJ�WKLӃX�R[\�WKӵF�WӃ�NK{QJ�ҧQK�KѭӣQJ�ÿӃQ�FiF�FKӍ�Vӕ�WkP�VLQK�Oê��

1KӳQJ�WKD\�ÿәL�FiF�FKӍ�Vӕ�YӅ�NKҧ�QăQJ�WKăQJ�EҵQJ�Pi\�WtQK�NK{QJ�Fy�ê�QJKƭD�
WKӕQJ�Nr�ӣ�Fҧ�KDL�QKyP��QKѭQJ�Fy�QKӳQJ�[X�KѭӟQJ�NKiF�QKDX��Ӣ�QKyP�TXkQ�QKkQ�
9LӋW�1DP�VDX�NKL�FKӏX�WiF�ÿӝQJ�FӫD�WKLӃX�R[\��GLӋQ�WtFK�GӏFK�FKX\ӇQ�6�JLҧP�ÿiQJ�
NӇ��WURQJ�NKL�ӣ�QKyP�TXkQ�QKkQ�1JD�WKu�QJѭӧF�OҥL��GLӋQ�WtFK�GӏFK�FKX\ӇQ�6�WăQJ�OrQ��
Vӵ�NKiF� ELӋW� Fy�ê� QJKƭD� WKӕQJ� Nr��&y� WKӇ� NӃW� OXұQ� UҵQJ� QJKLӋP� SKiS� WKLӃX� R[\�ӣ�
QKyP�TXkQ�QKkQ�9LӋW�1DP��ÿm�NtFK�KRҥW�Fѫ�FKӃ�WKtFK�QJKL�SKҧL�JҳQJ�VӭF�QKLӅX�KѫQ�
�KuQK�����

+uQK����&KӍ�Vӕ�YӅ�NKҧ�QăQJ�WKăQJ�EҵQJ�Pi\�WtQK�WUѭӟF�Yj�VDX�NKL�WLӃQ�KjQK�QJKLӋP�
SKiS�WKLӃX�R[\�ӣ�TXkQ�QKkQ�9LӋW�1DP�Yj�/LrQ�EDQJ�1JD�

*KL�FK~��Į� ��������PͱF�ê�QJKƭD��
���S�Į�NKiF�EL͏W�Fy�ê�QJKƭD�WK͙QJ�Nr��

�����1JKLӋP�SKiS�WLӅQ�ÿuQK�³3KҧQ�[ҥ�WLӅQ�ÿuQK�ӕF�WDL�25����´

1JKLӋP�SKiS�25����NK{QJ� ҧQK� KѭӣQJ�ÿiQJ�NӇ� ÿӃQ�FiF� FKӍ� Vӕ� WkP� VLQK� Oê��
QKѭQJ�FKӍ�Vӕ�WҫQ�Vӕ�WӟL�KҥQ�iQK�ViQJ�QKҩS�QKi\�&)))�Fy�[X�KѭӟQJ�[ҩX�ÿL��S���������

&iF�FKӍ�Vӕ�YӅ�NKҧ�QăQJ�JLӳ�WKăQJ�EҵQJ�Pi\� WtQK�NK{QJ�Fy�Vӵ�NKiF�ELӋW�JLӳD�
FiF�QKyP�QJKLrQ�FӭX��ĈӕL�WѭӧQJ�TXkQ�QKkQ�9LӋW�1DP�NpP�KѫQ�YӅ�FKӍ�Vӕ�WtFK�SKkQ�
KjP�WKăQJ�EҵQJ��.)5��S����������'ӵD�WUrQ�Vӵ�WKD\�ÿәL�FiF�FKӍ�Vӕ�FzQ�OҥL���6��5��9�
�JLҧP�NKL� QKҳP�PҳW�� WăQJ�NKL�Pӣ�PҳW�� S�!�������FKR� WKҩ\�ÿm�[XҩW�KLӋQ�JLDL� ÿRҥQ�
TXkQ�QKkQ�JҳQJ�VӭF�ÿӇ�WKtFK�QJKL��Ӣ�QKyP�QJѭӡL�1JD��.)5�NK{QJ�WKD\�ÿәL��QKѭQJ�
FǊQJ�Fy�GҩX�KLӋX�JҳQJ�VӭF�ÿӇ�WKtFK�QJKL��KuQK�����

ϰϲ͕ϵϱ�Ύ
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ϭϬϴ͘ϯϱ
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ϳϬ͕ϱ�Ύ
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Ϭ

ϮϬ

ϰϬ

ϲϬ

ϴϬ

ϭϬϬ

ϭϮϬ

ϭϰϬ

^�̨̐�̨̔�
ˁˀʦ

^�̨̐�̨̪̭̣̖�
ˁˀʦ

^�̐̚�̨̔�
ˁˀʦ

^�̐̚�̨̪̭̣̖�
ˁˀʦ

^�̨̐�̨̔�ˀˇ^�̨̐�̨̪̭̣̖�
ˀˇ

^�̐̚�̨̔�ˀˇ ^�̐̚�̨̪̭̣̖�
ˀˇ

0ӣ PҳW�WUѭӟF�Yj�
VDX�WKLӃX�R[\�ӣ�

4191

1KҳP�PҳW�WUѭӟF�
Yj�VDX�WKLӃX�R[\�

ӣ�4191

0ӣ PҳW�WUѭӟF�
Yj�VDX�WKLӃX�R[\�

ӣ�41/%1

1KҳP�PҳW�WUѭӟF�
Yj�VDX�WKLӃX�R[\�ӣ�

41/%1
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+uQK����&KӍ�Vӕ�YӅ�NKҧ�QăQJ�WKăQJ�EҵQJ�Pi\�WtQK�WUѭӟF�Yj�VDX�QJKLӋP�SKiS�WLӅQ�ÿuQK�
25����ӣ�TXkQ�QKkQ�9LӋW�1DP�Yj�/LrQ�EDQJ�1JD�

*KL�FK~��Į� ��������PͱF�ê�QJKƭD��
���S�Į�NKiF�EL͏W�Fy�ê�QJKƭD�WK͙QJ�Nr��

���.ӂ7�/8Ұ1�

��7URQJ�QJKLrQ�FӭX�FӫD�FK~QJ�W{L��Vӵ�NKiF�ELӋW�FKtQK�JLӳD�FiF�TXkQ�QKkQ�9LӋW�
1DP�Yj�1JD�ÿm�ÿѭӧF�WKҩ\�U}�WURQJ�TXi�WUuQK�NLӇP�WUD�F{QJ�WKiL�KӑF�TXi�WҧL�ED\��ĈӕL�
YӟL�TXkQ�QKkQ�9LӋW�1DP��VӭF�EӅQ�Fѫ�JLҧP��Yj�ÿӕL�YӟL�SKL�F{QJ�OiL�Pi\�ED\�FKLӃQ�
ÿҩX��FҫQ�SKҧL�GX\�WUu�PӝW�OӵF�JLӳ�QKҩW�ÿӏQK�ӣ�FiF�Fѫ�FKL�GѭӟL�Yj�Fѫ�EөQJ��OӵF�GX\�WUu�
VӁ�SKҧL� WăQJ�OrQ�NKL�TXi�WҧL�ED\�FDR�OrQ��7X\�QKLrQ�WKӇ�WUҥQJ�TXkQ�QKkQ�9LӋW�1DP�
WKѭӡQJ�QKӓ�KѫQ�Yj� WUӑQJ� OѭӧQJ�QKҽ�KѫQ�VR�YӟL� WKӇ� WUҥQJ�TXkQ�QKkQ�1JD��.ӃW�TXҧ�
Qj\�FǊQJ�SK��KӧS�YӟL�Vӕ� OLӋX�EiR�FiR�FӫD�+RjQJ�$QK�7X\ӃW� >�@�YӅ� WuQK� WUҥQJ�VӭF�
NKӓH�QJKӅ�QJKLӋS�FӫD�SKL�F{QJ�TXkQ�Vӵ�9LӋW�1DP��FKR�WKҩ\�Fy�Vӵ�Pӣ�UӝQJ�YӅ�Fѫ�FҩX�
EӋQK�WұW�Yj�JLҧP�Gӵ�WUӳ�FKӭF�QăQJ�Fѫ�WKӇ��JLҧP�KLӋX�TXҧ�Yj�PӭF�ÿӝ�DQ�WRjQ�QJKӅ�
QJKLӋS� FӫD� NtS� ED\� WUrQ� FiF� FKX\ӃQ� ED\�� JLҧP�KLӋX� TXҧ� WұS� OX\ӋQ� FǊQJ� QKѭ� KRҥW�
ÿӝQJ�Fѫ�EҳS���

��&y�Vӵ�NKiF�ELӋW�JLӳD�FiF�QKyP�YӅ�SKҧQ�ӭQJ�WkP�VLQK�Oê��&iF�FKӍ�Vӕ�YӅ�&)))�
Yj�577�ӣ�QKyP�TXkQ�QKkQ�1JD�WKҩS�KѫQ�QKyP�9LӋW�1DP��ĈӕL�YӟL�FiF�QJKLӋP�SKiS�
NKiF��NK{QJ�WKҩ\�Fy�Vӵ�NKiF�ELӋW�U}�UӋW��1JKLӋP�SKiS�WKLӃX�R[\�ÿѭӧF�Fҧ�ÿӕL�WѭӧQJ�
TXkQ�QKkQ�9LӋW�1DP�Yj�TXkQ�QKkQ�1JD�ÿiS�ӭQJ� WӕW��ĈӗQJ� WKӡL��QJKLӋP�SKiS� WLӅQ�
ÿuQK�ӕF� WDL� FǊQJ�NK{QJ� ҧQK�KѭӣQJ�ÿiQJ�NӇ�ÿӃQ� FiF�FKӍ� Vӕ�ÿѭӧF�QJKLrQ�FӭX��7X\�
QKLrQ��SKkQ�WtFK�ÿһF�ÿLӇP�FӫD�QKӳQJ� WKD\�ÿәL� WURQJ�FiF�FKӍ� Vӕ�YӅ�NKҧ�QăQJ� WKăQJ�
EҵQJ�Pi\� WtQK� FKR� WKҩ\� Fy� Vӵ�NtFK�KRҥW�Fѫ� FKӃ� WKtFK�QJKL� SKҧL�JҳQJ� VӭF�ӣ�QKyP�
TXkQ�QKkQ�9LӋW�1DP�U}�UӋW�KѫQ�VR�YӟL�QKyP�TXkQ�QKkQ�/LrQ�EDQJ�1JD��
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ϵϬ

ϵϱ
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ˁˀʦ

ʶˇˀ�̨̐�
̨̪̭̣̖�ˁˀʦ

ʶˇˀ�̐̚�̨̔�
ˁˀʦ

ʶˇˀ�̐̚�
̨̪̭̣̖�ˁˀʦ

ʶˇˀ�̨̐�̨̔�
ˀˇ

ʶˇˀ�̨̐�
̨̪̭̣̖�ˀˇ

ʶˇˀ�̐̚�̨̔�
ˀˇ
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̨̪̭̣̖�ˀˇ

0ӣ PҳW�WUѭӟF�
Yj�VDX�NLӇP�WUD�

41/%1

1KҳP PҳW�WUѭӟF�
Yj�VDX�NLӇP�WUD�

41/%1
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0ӣ�PҳW�WUѭӟF�
Yj�VDX�NLӇP�WUD�

4191�

1KҳP�PҳW�WUѭӟF�
Yj�VDX�NLӇP�WUD�

4191�
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��.ӃW�TXҧ�FӫD�QJKLrQ�FӭX�ÿm�FKR�WKҩ\�WKӵF�Vӵ�FҫQ�WKLӃW�SKҧL�SKiW�WULӇQ�PӝW�KӋ�
WKӕQJ� KXҩQ� OX\ӋQ� WkP� VLQK� Oê� FKR� SKL� F{QJ� TXkQ� Vӵ� QѭӟF� 9LӋW� 1DP� QKҵP� WăQJ�
FѭӡQJ�NKҧ�QăQJ�FKӕQJ�OҥL�WiF�ÿӝQJ�FӫD�FiF�\ӃX�Wӕ�QJKӅ�QJKLӋS�ODR�ÿӝQJ�ED\�WURQJ�
TXi� WUuQK� NKDL� WKiF� FiF�PүX�Pi\�ED\�Fy� WtQK� Fѫ� ÿӝQJ�FDR� GR�/LrQ�EDQJ�1JD� VҧQ�
[XҩW��&ҫQ�ÿһF�ELӋW�FK~�ê�ÿӃQ�YLӋF�[k\�GӵQJ�KӋ�WKӕQJ�FiF�ELӋQ�SKiS�ÿӇ�WăQJ�NKҧ�QăQJ�
FKӏX�ÿӵQJ�YӟL�WiF�ÿӝQJ�EҩW�OӧL�FӫD�TXi�WҧL�ED\��

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� ȿ�� ɋ�� Ȼɟɪɟɠɧɨɜɚ�� ɉ�� Ʌ�� ɋɥɟɩɟɧɤɨɜɚ�� Ɇɟɬɨɞɢɤɢ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɰɟɥɹɯ�
ɜɪɚɱɟɛɧɨ�ɥɟɬɧɨɣ� ɷɤɫɩɟɪɬɢɡɵ�� ɩɨɫɨɛɢɟ� ɞɥɹ� ɱɥɟɧɨɜ� ȼɅɄ�� ɂɡɞɚɬɟɥɶɫɤɢɣ�
ɞɨɦ�ɚɤɚɞɟɦɢɢ�ɢɦɟɧɢ�ɇ�ȿ��ɀɭɤɨɜɫɤɨɝɨ�������ɝ�������ɫ��

�� Ⱥ��Ⱥ��Ȼɥɚɝɢɧɢɧ��ȼ��ȼ��Ɍɨɪɱɢɥɨ��Ɇ��ȼ��Ʉɚɥɬɵɝɢɧ��Ⱥ��Ƚ��Ⱥɧɨɯɢɧ��Ɇɟɬɨɞɵ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɩɫɢɯɨɥɨɝɢɢ� ɢ� ɮɢɡɢɨɥɨɝɢɢ� ɬɪɭɞɚ�� ɭɱɟɛɧɨ�ɦɟɬɨɞɢɱɟɫɤɨɟ�
ɩɨɫɨɛɢɟ��ɅȽɍ�ɢɦ��Ⱥ��ɋ��ɉɭɲɤɢɧɚ��ɋɉɛ�������ɝ�������ɫ��

�� ɋ��ɋ��ɋɥɢɜɚ��ɋɬɚɛɢɥɨɝɪɚɮɢɱɟɫɤɚɹ�ɷɤɫɩɪɟɫɫ�ɨɰɟɧɤɚ�ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɱɟɥɨɜɟɤɚ��Ɇɟɬɨɞɢɱɟɫɤɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ��Ɍɚɝɚɧɪɨɝ��ɁȺɈ�©ɈɄȻ�
Ɋɢɬɦª������ɝ������ɫ��

�� +RjQJ�ÈQK�7X\ӃW��ĈiQK�JLi�ÿ͡F�FK̭W�Yj�Y͏� VLQK�ÿ͙L� YͣL�FiF�ÿ̿F�ÿL͋P�KR̩W�
ÿ͡QJ�QJK͉�QJKL͏S�FͯD�SKL�F{QJ�TXkQ�V͹�9L͏W�1DP��/XұQ�iQ�WLӃQ�Vƭ�VLQK�KӑF��
��������������������+j�1ӝL������������WU��

6800$5<�

$66(660(17�2)�7+(�72/(5$1&(�72�7+(�2&&83$7,21$/�)$&7256�
2)�)/<,1*�/$%25�2)�9,(71$0(6(�0,/,7$5<�3,/27�2)�7+(�

62&,$/,67�5(38%/,&�2)�9,(71$0�$1'�7+(�5866,$�

7KH�DUWLFOH�VWXGLHV� WKH�FKDUDFWHULVWLFV�RI� WROHUDQFH� WR� WKH�RFFXSDWLRQDO�IDFWRUV�
RI�IO\LQJ�ODERU�LQ�PLOLWDU\�SLORWV��03��RI�WKH�6RFLDOLVW�5HSXEOLF�RI�9LHWQDP�ZLWK�WKH�
DLP�RI�IXOILOO�WKH�SV\FKRSK\VLRORJLFDO�WUDLQLQJ�V\VWHP�IRU�PLOLWDU\�SLORWV��7KH�VWXG\�
LQYROYHG� ��� 9LHWQDPHVH� DQG� ��� 5XVVLDQ� 03� EHWZHHQ� WKH� DJHV� RI� ��� DQG� ����
&RQGXFWHG�DQ�HQGXUDQFH�DVVHVVPHQW�DJDLQVW�IOLJKW�IDFWRUV�VXFK�DV�RYHUORDG��K\SR[LD�
DQG�HIIHFWV�RI�EDODQFH�G\QDPLFV�RQ�WKH�EDVLV�RI�XVLQJ�VWDWRHUJRPHWULF��K\SR[LD�WHVW�
DQG� YHVWLEXODU� RUJDQ� WHVW� ³25���´�� %HIRUH� DQG� DIWHU� EHLQJ� VXEMHFWHG� WR� WKH� DERYH�
HIIHFWV�� 03� ZHUH� HYDOXDWHG� IRU� SV\FKRSK\VLRORJLFDO� FKDUDFWHULVWLFV� E\� PHDVXULQJ�
FULWLFDO� IOLFNHU� IXVLRQ� IUHTXHQF\� �&)))�� DQG� UHDFWLRQ� WLPH� WHVW� �577�� DQG�
SK\VLRORJLFDO�LQGLFDWRUV�DERXW�FRPSXWHU�EDODQFH�DELOLW\�GXULQJ�K\SR[LD��,Q�DGGLWLRQ��
KHLJKW�DQG�ZHLJKW�LQGH[HV�ZHUH�DOVR�LQFOXGHG�LQ�WKH�VWXG\��

7KH� UHVXOWV� VKRZHG� WKDW� WKHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� WZR�
VWXG\�JURXSV�ZLWK�WKH�GLIIHUHQFH�LQ�KHLJKW��ZHLJKW��%0,�DQG�IO\LQJ�RYHUORDG�FDSDFLW\�
LQ�WKH�5XVVLDQ�03�JURXS�ZHUH�KLJKHU��$W�WKH�VDPH�WLPH��WKHUH�ZDV�DOVR�D�GLIIHUHQFH�
LQ�SV\FKRSK\VLRORJLFDO� LQGLFDWRUV�EHWZHHQ� WKH� WZR�JURXSV��$VVHVVPHQW�RI�K\SR[LD�
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WROHUDQFH� DQG� FRFKOHDU� YHVWLEXODU� WHVWLQJ� �25����� EDVHG� RQ� FRPSXWHUL]HG� EDODQFH�
LQGLFHV� VKRZHG� GLIIHUHQW� SUHGLVSRVLWLRQV� IRU� HDFK� JURXS�� 7KLV� LV� EHFDXVH� LQ� WKH�
9LHWQDPHVH� 03� JURXS�� WKHUH� KDV� DSSHDUHG� DQ� DGDSWLYH� PHFKDQLVP� LQ� D� VWDWH� RI�
JUHDWHU�H[HUWLRQ�WKDQ�LQ�WKH�5XVVLDQ�JURXS��

7KH� UHVXOWV� RI� WKH� VWXG\� VKRZ� WKDW� LW� LV� QHFHVVDU\� WR� LPSURYH� WKH�
SV\FKRSK\VLRORJLFDO�WUDLQLQJ�V\VWHP�IRU�9LHWQDPHVH�SLORWV�LQ�RUGHU�WR�LPSURYH�WKHLU�
DELOLW\� WR� UHVLVW� WKH� HIIHFWV� RI� RFFXSDWLRQDO� IDFWRUV� GXULQJ� IOLJKW� RSHUDWLRQV� KLJKO\�
PDQHXYHUDEOH�DLUFUDIW�PDQXIDFWXUHG�E\�WKH�5XVVLDQ�)HGHUDWLRQ��

.H\ZRUGV�� )O\LQJ� ODERU�� VWDWRHUJRPHWULF�� K\SR[LD� WHVW�� YHVWLEXODU� WHVW��
SV\FKRSK\VLRORJLFDO�LQGLFDWRUV��ÿ͡QJ�ED\��F{QJ�WKiL�K͕F�TXi�W̫L��QJKL͏P�SKiS�WKL͇X�
R[\��QJKL͏P�SKiS�WL͉Q�ÿuQK��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����+͕F�YL͏Q�4XkQ�\�.LURY��/LrQ�EDQJ�1JD�

� /LrQ�K͏��$QGUHL�$OHNVDQGURYLF�%ODJLQLQ�

'HSDUWPHQW�RI�$YLDWLRQ�DQG�VSDFH�0HGLFLQH�RI�WKH�0LOLWDU\�0HGLFDO�
$FDGHP\�QDPHG�DIWHU�6��0��.LURY�����VWUHHW�$FDGHPLFLDQ�/HEHGHY��
6DLQW�3HWHUVEXUJ��5XVVLD���
7HO����������������������(PDLO��EODJLQLQ��#UDPEOHU�UX�� �


