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7URQJ�YzQJ�KDL�WKұS�Nӹ�JҫQ�ÿk\��FiF�QKj�NKRD�KӑF�ÿm�SKiW�KLӋQ�UD�Vӵ�ÿD�GҥQJ�
YӅ�KjQK�YL�ӣ� ORjL�FKy�Yj�FK~QJ�ÿm�ÿѭӧF�FRL�QKѭ�PӝW�P{�KuQK�QJKLrQ�FӭX�YӅ�QKұQ�
WKӭF��3KҫQ� OӟQ�QKұQ� WKӭF�FӫD� FKy�ÿѭӧF�KuQK� WKjQK�YӟL� NKҧ�QăQJ�SKiW�KLӋQ�QJXӗQ�
WKӭF�ăQ�YѭӧW�WUӝL�KѫQ�FiF�ORjL�NKiF�GӵD�WUrQ�FiF�WtQ�KLӋX�FӫD�FRQ�QJѭӡL�>����@��.KL�
PӟL�VLQK�UD��FKy�FRQ�KRjQ�WRjQ�SKө�WKXӝF�YjR�FKy�Pҽ��ӣ�FK~QJ�FKѭD�SKiW�WULӇQ�Fѫ�
TXDQ�SKkQ�WtFK�WKӏ�JLiF��FiF�Fѫ�TXDQ�WKtQK�JLiF�FKѭD�KRjQ�WKLӋQ��/~F�Qj\�WKӏ�JLiF�Yj�
WKtQK�JLiF�FKѭD�ÿyQJ�YDL�WUz�WURQJ�TXi�WUuQK�KuQK�WKjQK�KjQK�YL��QKұQ�WKӭF�FӫD�FKy��
7ҩW�Fҧ�FiF�KjQK�YL� FӫD� FK~QJ�ÿѭӧF� WKӵF�KLӋQ� WK{QJ�TXD�FiF�FKXӛL�SKҧQ�[ҥ�NK{QJ�
ÿLӅX�NLӋQ��ĈӃQ���WXҫQ�WXәL�FKy�EҳW�ÿҫX�Fy�QKӳQJ�SKҧQ�ӭQJ�Wӯ�iQK�ViQJ�Yj�kP�WKDQK�
KD\�QyL�FiFK�NKiF�Fѫ�TXDQ�WKӏ�JLiF�Yj�WKtQK�JLiF�EҳW�ÿҫX�KRҥW�ÿӝQJ�Yj�JyS�SKҫQ�YjR�
YLӋF�KuQK�WKjQK�KjQK�YL�Yj�QKұQ�WKӭF�FӫD�FKy�>�@��&Ky�Oj�PӝW�WURQJ�QKӳQJ�ORjL�Fy�
NKҧ�QăQJ�QKuQ� WәQJ�TXiW��YӟL�NKҧ�QăQJ�QKuQ�Fҧ�QJj\�Yj�ÿrP��ĈһF�ÿLӇP�Y}QJ�PҥF�
FӫD�FKy�FKӫ�\ӃX�Oj�FiF�WӃ�EjR�KuQK�TXH��FKӍ�Fy�NKRҧQJ����WӃ�EjR�FҧP�WKө�iQK�ViQJ�
KuQK�QyQ��FKӏX�WUiFK�QKLӋP�FKR�NKҧ�QăQJ�QKuQ�PҫX��&iF�WӃ�EjR�WKө�FҧP�iQK�ViQJ�WұS�
WUXQJ�YӟL�PұW�ÿӝ�WӕL�ÿD�ӣ�NKX�YӵF�WUXQJ�WkP�Y}QJ�PҥF�FӫD�FKy�>�����@��1JRjL�UD��ӣ�
FKy�Fy�ÿӝ�QKҥ\�UKRGRVLQ�FDR�QKҩW�YӟL�EѭӟF�VyQJ�iQK�ViQJ�Wӯ�����ÿӃQ�����QP�>����@��
9ӟL�ÿһF�ÿLӇP�FҩX� WҥR� WUrQ��FKy�Fy�NKҧ�QăQJ�QKuQ� WӕW� WURQJ�FiF�ÿLӅX�NLӋQ�iQK�ViQJ�
\ӃX� Yj� NK{QJ� WKӇ�SKkQ� ELӋW� ÿѭӧF� Vӵ� NKiF� JLӳD� FiF�PjX�[DQK� Oi� Fk\�� YjQJ� Yj�ÿӓ��
ĈLӅX�Qj\�KRjQ�WRjQ�SK��KӧS�QJXӗQ�JӕF�Wә�WLrQ�FӫD�FK~QJ�Oj�QKӳQJ�ORjL�Fy�KRҥW�ÿӝQJ�
VăQ�PӗL�YjR�EXәL�FKLӅX��ÿӗQJ�WKӡL�PjX�VҳF�FӫD�FRQ�PӗL�ÿѫQ�JLҧQ�>�@��;pW�PӝW�FiFK�
WәQJ�TXiW�� KӋ� WKӕQJ� WKӏ� JLiF�FӫD�FKy�NpP�KѫQ�FRQ�QJѭӡL�ӣ�QKLӅX�PһW��7X\�QKLrQ��
WURQJ�QKӳQJ�WUѭӡQJ�KӧS�iQK�ViQJ�\ӃX��ÿӕL�WѭӧQJ�FKX\ӇQ�ÿӝQJ�WKu�NKҧ�QăQJ�TXDQ�ViW�
FӫD�FKy�YѭӧW�[D�FRQ�QJѭӡL�>�@��7KtQK�JLiF�ÿѭӧF�KLӇX�Oj�TXi�WUuQK�WKX�WKұS�FiF�VyQJ�
kP� WKDQK� Wӯ�EҫX�NKt� TX\ӇQ�EҵQJ� WDL� ÿӃQ�YLӋF�[ӱ� Oê� WK{QJ� WLQ� WURQJ�FiF� WUXQJ� WkP�
WѭѫQJ�ӭQJ�FӫD�QmR�>��@��.KiF�YӟL�WKӏ�JLiF��WKtQK�JLiF�FӫD�FKy�ÿѭӧF�ÿiQK�JLi�WӕW�KѫQ�
VR�YӟL�FRQ�QJѭӡL��FKy�Fy�NKҧ�QăQJ�QJKH�kP�WKDQK�ӣ� WҫQ�Vӕ�FDR�SKiW� UD� Wӯ�NKRҧQJ�
FiFK�[D�KѫQ�VR�YӟL�FRQ�QJѭӡL�JҩS���OҫQ�>������@��9LӋF�PҩW�WKtQK�JLiF�ӣ�FKy�Fy�WKӇ�GR�
QKLӅX�QJX\rQ�QKkQ�NKiF�QKDX�Yj�WuQK�WUҥQJ�Qj\�ҧQK�KѭӣQJ�NK{QJ�QKӓ�ÿӃQ�ÿӡL�VӕQJ�
FӫD�FRQ�YұW�>������@��Ӣ�FiF�JLӕQJ�FKy�NKiF�QKDX�Fy�NKҧ�QăQJ�QJKH�NKiF�QKDX�GR�Vӵ�
ELӃQ�ÿәL�KuQK�WKiL�FӫD�ӕQJ�WDL�QJRjL��Vӵ�NKiF�QKDX�Qj\�FǊQJ�Fy�WKӇ�[ҧ\�UD�WUrQ�WӯQJ�
Fi�WKӇ�>��@��&Ky�Fy�WKӇ�QJKH�kP�WKDQK�YӟL�WҫQ�Vӕ����N+]��WKұP�FKt�Fy�WKӇ�OrQ�ÿӃQ�
���N+]�WURQJ�NKL�ӣ�QJѭӡL�WUѭӣQJ�WKjQK�FKӍ�QJKH�ÿѭӧF�ӣ�WҫQ�Vӕ�Wӯ���������N+]��1Kѭ�
Yұ\�FKy�Fy�WKӇ�QJKH�ÿѭӧF�QKӳQJ�VLrX�kP�Pj�FRQ�QJѭӡL�NK{QJ�WKӇ�QJKH�ÿѭӧF�>�@��

*LӕQJ�FKy�EҧQ�ÿӏD�GҥQJ�VyL�FӫD�9LӋW�1DP�KD\�FzQ�JӑL�Oj�FKy�6{QJ�0m�ÿѭӧF�
JKL� QKұQ� WҥL� OѭX� YӵF� V{QJ�0m�� WӍQK�7KDQK�+Ri� WK{QJ� TXD� QKӳQJ� QJKLrQ� FӭX� FӫD�
7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�WURQJ�JLDL�ÿRҥQ�Wӯ������ÿӃQ�QD\��Ĉk\�Oj�PӝW�WURQJ�
QKӳQJ�JLӕQJ�FKy�EҧQ�ÿӏD� Fy�QKLӅX� WtQK�ѭX�YLӋW� ÿѭӧF�Vӱ�GөQJ�YӟL� QKLӅX�PөF�ÿtFK�
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NKiF�QKDX� >��@��Ĉm�Fy�QKӳQJ�QJKLrQ�FӭX�EDQ�ÿҫX�YӅ�NKҧ�QăQJ�KXҩQ� OX\ӋQ�Yj�ÿһF�
ÿLӇP�NKӭX�JLiF�FӫD�JLӕQJ�FKy�Qj\�FKR�WKҩ\�FK~QJ�KRjQ�WRjQ�ÿiS�ӭQJ�WӕW�WURQJ�F{QJ�
WiF�KXҩQ�OX\ӋQ�QJKLӋS�Yө�>������@��7X\�QKLrQ�NKҧ�QăQJ�QJKH�Yj�QKuQ�FӫD�JLӕQJ�FKy�
Qj\�FKѭD�ÿѭӧF�ÿӅ�FұS�ÿӃQ��3KөF�Yө�F{QJ�WiF�WX\ӇQ�FKӑQ��KXҩQ�OX\ӋQ��FiF�EjL�NLӇP�
WUD�ÿiQK�JLi�NKҧ�QăQJ�QKuQ�Yj�QJKH�FӫD�JLӕQJ�FKy�6{QJ�0m�ÿm�ÿѭӧF�WKӵF�KLӋQ��

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

�����ĈӕL�WѭӧQJ�QJKLrQ�FӭX��

���Fi�WKӇ�FKy�EҧQ�ÿӏD�6{QJ�0m�FӫD�9LӋW�1DP��WURQJ�ÿy�EDR�JӗP����Fi�WKӇ�ÿӵF�
Yj����Fi�WKӇ�FiL�ÿѭӧF�WKHR�G}L�NKҧ�QăQJ�QKuQ�Yj�QJKH�Wӯ��������WKiQJ�WXәL��

�����ĈӏD�ÿLӇP�QJKLrQ�FӭX�

7UҥL�FKy�EҧQ�ÿӏD�7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD��[m�<rQ�%uQK��KX\ӋQ�7KҥFK�
7KҩW��WKjQK�SKӕ�+j�1ӝL��

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX��

ĈӇ� ÿiQK� JLi� NKҧ� QăQJ� QJKH� Yj� QKuQ� FӫD� JLӕQJ� FKy� 6{QJ� 0m� ÿm� Vӱ� GөQJ�
SKѭѫQJ�SKiS�GR�FKX\rQ�JLD�1JD�9OD[HQNR�$��1��ÿѭD�UD�Yj�KLӋX�FKӍQK�YjR�QăP������
SK��KӧS�YӟL�FKy�EҧQ�ÿӏD�9LӋW�1DP��

D��3K˱˯QJ�SKiS�QJKLrQ�FͱX�ÿ̿F�ÿL͋P�WK͓�JLiF�

3KѭѫQJ�SKiS�ÿѭӧF�[k\�GӵQJ�GӵD�WUrQ�Vӵ�WKjQK�OұS�SKҧQ�[ҥ�Fy�ÿLӅX�NLӋQ�FӫD�
FKy�ÿӕL�YӟL�WtQ�KLӋX�YұW�FKX\ӇQ�ÿӝQJ��

ĈLӅX� NLӋQ� WKt� QJKLӋP��7Kt� QJKLӋP�ÿѭӧF� WLӃQ� KjQK� WҥL� EmL� WұS� Fy� ÿӝ� GjL� WUrQ��
����P�Yj�NK{QJ�Fy�YұW� FҧQ� FKH�NKXҩW� WҫP�QKuQ��0ӝW�EҧQJ� OӟQ�PjX� WUҳQJ�Fy�NtFK�
WKѭӟF�����[���P��9ұW�FKX\ӇQ�ÿӝQJ�Oj�PӝW�EҧQJ�QKӓ�PjX�ÿӓ�Fy�NtFK�WKѭӟF����[����FP�
Yj�ÿѭӧF�JҳQ�YӟL�WD\�FҫP��VDR�FKR�GӉ�GjQJ�GL�FKX\ӇQ�OrQ��[XӕQJ�Yj�VDQJ�WUiL��VDQJ�
SKҧL��6ӱ�GөQJ� WKѭӟF�Gk\�ÿӇ�ÿR�NKRҧQJ�FiFK�FKy�TXDQ�ViW�ÿѭӧF��7Kt�QJKLӋP�ÿѭӧF�
WLӃQ�KjQK�WUrQ�FiF�Fi�WKӇ�FKy�NKRҿ�PҥQK�Yj�ÿm�Fy�SKҧQ�[ҥ�Fy�ÿLӅX�NLӋQ�FӫD�FKy�ÿӕL�
YӟL� WtQ� KLӋX� YұW� FKX\ӇQ� ÿӝQJ��ĈLӅX� NLӋQ� WKӡL� WLӃW� WӕW�� EDQ� QJj\� NK{QJ� Fy�PѭD� Yj�
VѭѫQJ�P���ÿLӅX�NLӋQ�QJRҥL�FҧQK�\rQ�WƭQK��

&iFK� WLӃQ�KjQK��ĈһW�EҧQJ� OӟQ� WҥL� Yӏ� WUt� Fy�ÿӏD�KuQK�EҵQJ�SKҷQJ��+XҩQ� OX\ӋQ�
YLrQ�GҳW�FKy�YjR�WUѭӟF�EҧQJ�YӟL�NKRҧQJ�FiFK�EDQ�ÿҫX�Wӯ�FKy�ÿӃQ�EҧQJ�OӟQ�Oj����P��
+XҩQ�OX\ӋQ�YLrQ�FKR�FKy�QJӗL�KRһF�ÿӭQJ�VDR�FKR�ÿҫX�KѭӟQJ�YӅ�EҧQJ��3KtD�VDX�EҧQJ�
OӟQ�PӝW�QJѭӡL�FҫP�EҧQJ�QKӓ�JLѫ�FDR�OrQ�Yj�GL�FKX\ӇQ�VDQJ�WUiL��VDQJ�SKҧL�FKR�FKy�
TXDQ�ViW��.KL�FKy�Fy�SKҧQ�ӭQJ�YӟL�WҩP�EҧQJ�QKӓ�WKu�KXҩQ�OX\ӋQ�YLrQ�FKR�FKy�FKҥ\�
YӅ�SKtD�EҧQJ�OӟQ�Yj�WKѭӣQJ�WKӭF�ăQ�FKR�FKy��0ӛL�Yӏ�WUt�WѭѫQJ�ӭQJ�YӟL�NKRҧQJ�FiFK�
Wӯ�FKy�ÿӃQ�EҧQJ�ÿѭӧF�WLӃQ�KjQK���OҫQ��1ӃX�FKy�KRjQ�WKjQK�WӕW�ӣ�WUӏ�WUt�ÿm�FKӑQ��WӏQK�
WLӃQ�NKRҧQJ�FiFK�JLӳD�FKy�Yj�EҧQJ� UD�[D�KѫQ�FKR�ÿӃQ�NKL�ÿҥW�JLi� WUӏ�FӵF�ÿҥL��1ӃX�
WUѭӡQJ�KӧS� WӏQK� WLӃQ� UD�[D�FKy�NK{QJ�TXDQ�ViW� WKҩ\�YұW�FKX\ӇQ�ÿӝQJ� WKu�SKҧL�GӏFK�
FKX\ӇQ�GҫQ�FKy�YӅ�SKtD�JҫQ�EҧQJ�KѫQ�ÿӃQ�NKL�FKy�Fy�WKӇ�TXDQ�ViW�WKҩ\��.KL�ÿm�[iF�
ÿӏQK�ÿѭӧF�NKRҧQJ�FiFK�[D�QKҩW�FKy�Fy� WKӇ�QKuQ� WKҩ\�� WLӃQ�KjQK�ÿR�Yj�JKL�FKpS�Vӕ�
OLӋX�WKӵF�KLӋQ�ÿѭӧF��
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E��3K˱˯QJ�SKiS�QJKLrQ�FͱX�ÿ̿F�ÿL͋P�WKtQK�JLiF�

3KѭѫQJ�SKiS�ÿѭӧF�[k\�GӵQJ�GӵD�WUrQ�Vӵ�WKjQK�OұS�SKҧQ�[ҥ�Fy�ÿLӅX�NLӋQ�FӫD�
FKy�ÿӕL�YӟL�WtQ�KLӋX�kP�WKDQK�YӟL�WҫQ�Vӕ����+]�Yj�FѭӡQJ�ÿӝ����G%��

&iFK�WLӃQ�KjQK��7UrQ�EmL�WұS�����[������P��Eӕ�WUt�FiF�YҥFK�FiFK�QKDX����P��Wӯ�
ÿLӇP�EDQ�ÿҫX�FiFK�[D����P��WҥL�ÿLӇP�EDQ�ÿҫX�ÿӇ�PӝW�WҩP�EҧQJ������[���P��YӟL�WtQ�KLӋX�
kP�WKDQK�ӣ�SKtD�VDX��+XҩQ�OX\ӋQ�YLrQ�GҳW�FKy�ÿӃQ�FiF�Yӏ�WUt�YҥFK�[XҩW�SKiW�ÿm�ÿѭӧF�Eӕ�
WUt��KXҩQ�OX\ӋQ�YLrQ�FKR�FKy�QJӗL�KѭӟQJ�YӅ�SKtD�EҧQJ��PӝW�QJѭӡL�NKiF�G�QJ�EҧQJ�ÿLӅX�
NKLӇQ�SKiW�UD�WtQ�KLӋX�kP�WKDQK�ӣ�VDX�WҩP�EҧQJ��.KL�FKy�Fy�SKҧQ�ӭQJ�YӟL�kP�WKDQK�WKu�
KXҩQ�OX\ӋQ�YLrQ�FKR�FKy�FKҥ\�YӅ�SKtD�WҩP�EҧQJ��1ӃX�FKy�KRjQ�WKjQK�WӕW�ӣ�Yӏ� WUt�ÿm�
FKӑQ�WӏQK�WLӃQ�NKRҧQJ�FiFK�JLӳD�FKy�Yj�EҧQJ�UD�[D�KѫQ�FKR�ÿӃQ�NKL�ÿҥW�JLi�WUӏ�FӵF�ÿҥL��
1ӃX�WUѭӡQJ�KӧS�WӏQK�WLӃQ�UD�[D�FKy�NK{QJ�QJKH�WKҩ\�kP�WKDQK�WKu�SKҧL�GӏFK�FKX\ӇQ�
GҫQ�FKy�YӅ�SKtD�JҫQ�EҧQJ�KѫQ�ÿӃQ�NKL�FKy�Fy�WKӇ�QJKH�WKҩ\��.KL�ÿm�[iF�ÿӏQK�ÿѭӧF�
NKRҧQJ�FiFK�[D�QKҩW�FKy�Fy�WKӇ�QJKH�WKҩ\��WLӃQ�KjQK�ÿR�Yj�JKL�FKpS�Vӕ�OLӋX��

ĈLӅX� NLӋQ� WLӃQ� KjQK�� 7LӃQ� KjQK� WKt� QJKLӋP� WURQJ� ÿLӅX� NLӋQ� WKӡL� WLӃW� EuQK�
WKѭӡQJ��NK{QJ�PѭD��NK{QJ�QҳQJ�TXi�WR�Yj�NK{QJ�Fy�JLy�WR��\rQ�WƭQK��1KӳQJ�FRQ�FKy�
NKRҿ�PҥQK��ÿm�KuQK�WKjQK�SKҧQ�[ҥ�YӟL�kP�WKDQK��

;ӱ�Oê�Vӕ�OLӋX�

6ӕ�OLӋX�ÿѭӧF�WәQJ�KӧS�Yj�[ӱ�Oê�WKӕQJ�Nr�EҵQJ�SKҫQ�PӅP�06�([FHO�������6366�
9���YӟL�ÿӝ�WLQ�Fұ\�S� �������

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

ĈiQK�JLi�NKҧ�QăQJ�WKӏ�JLiF�Yj�WKtQK�JLiF�FӫD�FKy�6{QJ�0m��WK{QJ�TXD�YLӋF�NKҧR�
ViW�NKRҧQJ�FiFK�QKuQ��NKRҧQJ�FiFK�QJKH�FӫD�FK~QJ��9ӟL����Fi� WKӇ�FKy�6{QJ�0m�Wӯ�����
�� WKiQJ� WXәL� ÿӃQ� ��� WKiQJ� WXәL�� WәQJ� Vӕ� ���� SKpS� WKӱ� ÿm� ÿѭӧF� WLӃQ� KjQK�� WURQJ� ÿy�����
����SKpS�WKӱ�WKHR�G}L�NKRҧQJ�FiFK�QKuQ�Yj�����SKpS�WKӱ�WKHR�G}L�NKRҧQJ�FiFK�QJKH��
.ӃW�TXҧ�ÿѭӧF�WUuQK�Ej\�ӣ�%ҧQJ���Yj�%ҧQJ����

%ҧQJ����.KRҧQJ�FiFK�QKuQ�FӫD�FKy�6{QJ�0m�

7XәL�FӫD�FKy�
�WKiQJ��

.KRҧQJ�FiFK�QKuQ�FӫD�FKy�6{QJ�0m��0HDQ� �6'���Ĉ˯Q�Y͓��PpW�
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*KL�FK~���Oj�Nê�KL͏X�EL͋X�GL͍Q�V�NKiF�QKDX�Fy�ê�QJKƭD�WK͙QJ�Nr��S����������VR�
YͣL�O̯Q�NL͋P�WUD�WU˱ͣF��
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4XD�%ҧQJ���FKR�WKҩ\��FKy�6{QJ�0m�Fy�NKҧ�QăQJ�QKuQ�YұW�FKX\ӇQ�ÿӝQJ�[D�QKҩW�ӣ�
NKRҧQJ�FiFK�WUXQJ�EuQK��������P�WѭѫQJ�ӭQJ�YӟL�ÿӝ�WXәL����WKiQJ�WXәL��Ӣ�ÿӝ�WXәL�Qj\�
FKy�ÿӵF�QKuQ�ÿѭӧF�ӣ�NKRҧQJ�FiFK�WUXQJ�EuQK��������P�Yj�FKy�FiL�QKuQ�ÿѭӧF�ӣ�NKRҧQJ�
FiFK�WUXQJ�EuQK��������P��9ӟL�ÿӝ�WXәL���WKiQJ�WXәL��NKL�KӋ�WKӕQJ�WKӏ�JLiF�EҳW�ÿҫX�SKiW�
WULӇQ�әQ�ÿӏQK��NKRҧQJ�FiFK�QKuQ�WUXQJ�EuQK�FӫD�FKy�6{QJ�0m�Oj�������P��Fi�WKӇ�ÿӵF�
QKuQ�ÿѭӧF�YӟL�NKRҧQJ�FiFK�WUXQJ�EuQK�������P�Yj�Fi�WKӇ�FiL�QKuQ�ÿѭӧF�ӣ�NKRҧQJ�FiFK�
WUXQJ�EuQK�������P��7URQJ�JLDL�ÿRҥQ�ÿӝ� WXәL� Wӯ��� WKiQJ� WXәL�ÿӃQ�KӃW���� WKiQJ� WXәL�
NKRҧQJ�FiFK�QKuQ� FӫD� FKy�6{QJ�0m� WăQJ�GҫQ�Yj�NKiF�QKDX�Fy� ê�QJKƭD� WKӕQJ�Nr����
�S����������%ѭӟF�VDQJ�WKiQJ�WXәL����Yj����NKRҧQJ�FiFK�QKuQ�FӫD�FKy�6{QJ�0m�WURQJ�
WKӡL�JLDQ�Qj\�Fy�WăQJ��WX\�QKLrQ�NK{QJ�Fy�Vӵ�NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr��S�!�������
VDX�PӛL�OҫQ�NLӇP�WUD��&ǊQJ�TXD�%ҧQJ���FKR�WKҩ\��JLӳD�KDL�WtQK�ELӋW�ÿӵF�Yj�FiL��FKy�ÿӵF�
Fy�WKӇ�QKuQ�ÿѭӧF�YұW�FKX\ӇQ�ÿӝQJ�[D�KѫQ�FKy�FiL�QKѭQJ�ӣ�������WKiQJ�WXәL�GѭӡQJ�QKѭ�
KDL�WtQK�ELӋW�Fy�NKҧ�QăQJ�QKuQ�WѭѫQJ�ÿѭѫQJ��7X\�QKLrQ�Vӵ�NKiF�ELӋW�YӅ�NKRҧQJ�FiFK�
QKuQ�FӫD�FKy�6{QJ�0m�JLӳD�KDL�WtQK�ELӋW�Oj�NK{QJ�Fy�ê�QJKƭD�WKӕQJ�Nr��S�!���������

%ҧQJ����.KRҧQJ�FiFK�QJKH�FӫD�FKy�6{QJ�0m�

7XәL�FӫD�FKy�
�WKiQJ��

.KRҧQJ�FiFK�QJKH�FӫD�FKy�6{QJ�0m��0HDQ� �6'���Ĉ˯Q�Y͓��PpW�

ĈӵF��Q� ����� &iL��Q� ����� 7әQJ��Q� �����

�� �������r������� �������r������ �������r������
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�� �������r������� �������r������� �������r�������

�� �������r������� �������r������� �������r�������

�� �������r������� �������r������� �������r�������

�� �������r������ �������r������� �������r�������

��� �������r������ �������r������� �������r�������

��� �������r������� �������r������� �������r������

��� �������r������ �������r������ �������r������

*KL�FK~���Oj�Nê�KL͏X�EL͋X�GL͍Q�V�NKiF�QKDX�Fy�ê�QJKƭD�WK͙QJ�Nr��S���������

&ǊQJ�JLӕQJ�QKѭ�WKӏ�JLiF��WKtQK�JLiF�FӫD�FKy�6{QJ�0m�OLrQ�WөF�SKiW�WULӇQ�Wӯ���ÿӃQ�
���WKiQJ�WXәL��.ӃW�TXҧ�WKӵF�QJKLӋP�ÿѭӧF�WUuQK�Ej\�ӣ�%ҧQJ���FKR�WKҩ\��FKy�6{QJ�0m�
QJKH�ÿѭӧF�kP�WKDQK�WҫQ�Vӕ����+]��FѭӡQJ�ÿӝ����G%�NKL�ÿѭӧF����WKiQJ�WXәL�YӟL�NKRҧQJ�
FiFK� WUXQJ�EuQK�[D�QKҩW� Oj��������P��Fi� WKӇ�ÿӵF�QJKH�ÿѭӧF��������P�Yj�Fi� WKӇ�FiL�
QJKH�ÿѭӧF�ӣ�NKRҧQJ�FiFK��������P��.KL���WKiQJ�WXәL��FKy�6{QJ�0m�Fy�WKӇ�FiL�QJKH�
ÿѭӧF�WtQ�KLӋX�kP�WKDQK�ӣ�NKRҧQJ�FiFK�WUXQJ�EuQK�Oj��������P��ĈӕL�YӟL�Fi�WKӇ�ÿӵF�ӣ�ÿӝ�
WXәL�Qj\�QJKH�ÿѭӧF�WtQ�KLӋX�ӣ�NKRҧQJ�FiFK�WUXQJ�EuQK�Oj��������P�Yj�Fi�WKӇ�QJKH�ÿѭӧF�
ӣ�ÿӝ�[D�WUXQJ�EuQK�Oj��������P��7ӯ�WKiQJ�WKӭ���ÿӃQ�WKiQJ����NKRҧQJ�FiFK�QJKH�WtQ�
KLӋX�kP�WKDQK�WLӃS�WөF�ÿѭӧF�WăQJ�OrQ�Yj�әQ�ÿӏQK�ӣ�JLDL�ÿRҥQ���������WKiQJ�WXәL��ĈLӅX�
Qj\�ÿѭӧF�WKӇ�KLӋQ�U}�NKL�JLӳD�FiF�WKiQJ�WXәL�NKҧ�QăQJ�QJKH�FӫD�FKy�6{QJ�0m�NKiF�
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QKDX�Fy�ê�QJKƭD�WKӕQJ�Nr��S���������QKѭQJ�WKiQJ����Yj�WKiQJ����NKRҧQJ�FiFK�QJKH�
ÿѭӧF�FӫD�FKy�6{QJ�0m�NK{QJ�Fy�Vӵ�NKiF�ELӋW�ê�QJKƭD�WKӕQJ�Nr��S�!��������PһF�G��
NKRҧQJ�FiFK�QJKH�ÿѭӧF�ӣ�WKiQJ�WXәL����FDR�KѫQ�VR�YӟL� WKiQJ�����4XD�EҧQJ���FǊQJ�
WKҩ\�Vӵ�NKiF�ELӋW�YӅ�NKRҧQJ�FiFK�QJKH�WKҩ\�WtQ�KLӋX�kP�WKDQK�JLӳD�Fi�WKӇ�ÿӵF�Yj�Fi�
WKӇ�FiL�Oj�NK{QJ�ÿiQJ�NӇ��Fi�WKӇ�ÿӵF�Fy�NKҧ�QăQJ�QJKH�[D�KѫQ�Fi�WKӇ�FiL��VRQJ�Vӵ�NKiF�
ELӋW�Qj\�FKѭD�Fy�ê�QJKƭD�WKӕQJ�Nr��S�!��������

&ǊQJ�QKѭ�FiF�JLӕQJ�FKy�NKiF��ÿһF�ÿLӇP�SKiW� WULӇQ�JLҧL�SKүX��VLQK� Oê�Yj�FKӭF�
QăQJ�FӫD�KӋ�WKӕQJ�WKӏ�JLiF�Yj�WKtQK�JLiF�FӫD�FKy�6{QJ�0m��WXkQ�WKHR�TX\�OXұW�FKXQJ�
FӫD�ORjL�FKy�QKj��.KL�ÿѭӧF�PӝW�WXҫQ�WXәL��PҳW�FKy�YүQ�QKҳP��ӕQJ�WDL�FӫD�FKy�FKѭD�
Pӣ��WURQJ�JLDL�ÿRҥQ�Qj\�FKy�FRQ�KRjQ�WRjQ�SKө�WKXӝF�YjR�FKy�Pҽ�Yj�WKӵF�KLӋQ�FiF�
SKҧQ�[ҥ�NK{QJ�Fy�ÿLӅX�NLӋQ��FiF�Fѫ�TXDQ�NKӭX�JLiF��FҧP�QKұQ�QKLӋW�ÿӝ�ÿm�JL~S�FKy�
FRQ�WuP�ÿӃQ�FKy�Pҽ��0ҳW�FӫD�FKy�FRQ�VӁ�EҳW�ÿҫX�Pӣ�YjR�WXҫQ�WKӭ�KDL��PҳW�Pӣ�NKRҧQJ�
���ÿӃQ����QJj\��FKy�FRQ�FǊQJ�Fy�WKӇ�Pӣ�PҳW�VӟP�KѫQ�KRһF�PXӝQ�KѫQ��ÿLӅX�Qj\�SKө�
WKXӝF�YjR�QKLӅX�\ӃX�Wӕ�QKѭ�JLӕQJ��GLQK�GѭӥQJ«�0һF�G���FKy�FRQ�VDX���WXҫQ�WXәL�ÿm�
Pӣ�PҳW�QKѭQJ�FK~QJ�NK{QJ�WKӇ�QKuQ�U}�QJD\�Wӯ�O~F�ÿҫX��Ĉ{L�PҳW�VӁ�GҫQ�GҫQ�Pӣ�WR�
KѫQ�Yj�WLӃS�WөF�SKiW�WULӇQ�WURQJ�YjL�WXҫQ�WLӃS�WKHR��ÿҥW�WKӏ�OӵF�ÿҫ\�ÿӫ�ӣ�WiP�WXҫQ�WXәL���
��� WKiQJ� WXәL�� >�@��7DL� FӫD� FKy� FRQ� EҳW� ÿҫX�Pӣ� YjR� NKRҧQJ� WKӡL� JLDQ�Pj�PҳW� KRҥW�
ÿӝQJ�� WKѭӡQJ�Oj�NKRҧQJ����ÿӃQ����QJj\�WXәL��7KtQK�JLiF�FӫD�FK~QJ�VӁ�WLӃS�WөF�SKiW�
WULӇQ�FKR�ÿӃQ�NKL�FKy�FRQ�ÿѭӧF�NKRҧQJ�PӝW�QăP�WXәL��Ĉk\�FǊQJ�Oj�PӝW�WURQJ�QKӳQJ�Oê�
GR�FiF�SKpS�WKӱ�QJKLӋP�WURQJ�QJKLrQ�FӭX�Qj\�WLӃQ�KjQK�Wӯ�WKiQJ�WXәL�WKӭ����

0һF�G���Vӵ�SKiW�WULӇQ�WKӇ�FKҩW��VLQK�Oê�Yj�FKӭF�QăQJ�KӋ�WKӕQJ�WKӏ�JLiF�Yj�WKtQK�
JLiF�FӫD�FiF�JLӕQJ�FKy�Oj�QKѭ�QKDX�QKѭQJ�NKҧ�QăQJ�QKuQ�Yj�QJKH�FӫD�FiF�JLӕQJ�FKy�
OҥL�NKiF�QKDX��GR�ÿһF�ÿLӇP�FҩX�WҥR�JLҧL�SKүX�Yj�NKҧ�QăQJ�QKұQ�WKӭF�ULrQJ�FӫD�WӯQJ�
JLӕQJ��0ҳW� FӫD� FKy�6{QJ�0m� Fy� NtFK� WKѭӟF� WUXQJ� EuQK�� KuQK�{� YDQ� KѫL� [ӃFK�� Fy�
PjX�ÿһF�WUѭQJ�FӫD�PӕQJ�PҳW��OX{Q�Fy�FiF�YzQJ�UҩW�VүP��PӝW�YzQJ�QҵP�QJD\�[XQJ�
TXDQK�ÿӗQJ�Wӱ�KRj�YjR�UDQK�JLӟL�JLӳD�ÿӗQJ�Wӯ�Yj�PӕQJ�PҳW��PӝW�YzQJ�EDR�TXDQK�
QJRҥL� Yӏ� FӫD�PӕQJ�PҳW��*LӳD� KDL�YzQJ�PӕQJ�PҳW� Fy�PjX�QKҥW� KѫQ� Wӯ� YjQJ� ÿӃQ�
QkX��9ӟL�PjX�PҳW� WUrQ��FKy�6{QJ�0m�GӉ�GjQJ�QKuQ� WURQJ�FiF�ÿLӅX�NLӋQ�iQK�ViQJ�
NKiF�QKDX� Wӯ�ÿLӅX�NLӋQ�iQK�ViQJ�FKyL�ÿӃQ�FiF�ÿLӅX�NLӋQ�iQK�ViQJ�\ӃX��1JRjL� UD��
FKy�6{QJ�0m�ÿѭӧF�ÿiQK�JLi�Fy�WKӏ�OӵF�YѭӧW�WUӝL�YӟL�FҩX�WҥR�ÿҫX�GjL�Yj�WKRQ��OLrQ�
TXDQ�ÿӃQ�Vӵ�SKkQ�Eӕ�FӫD�FiF�WӃ�EjR�KҥFK�Y}QJ�PҥF��JL~S�FKR�FK~QJ�FҧL�WKLӋQ�NKҧ�
QăQJ�TXpW�WUѭӡQJ�WKӏ�JLiF�QJRҥL�YL�NKL�ÿXәL�WKHR�FRQ�PӗL�>��@���

7DL�FӫD�FKy�6{QJ�0m�GӵQJ�ÿӭQJ��NKRҿ��Fy�NtFK� WKѭӟF�WUXQJ�EuQK��FKLӅX�FDR�
FӫD�WDL�[ҩS�[Ӎ�FKLӅX�GjL�P}P��FKLӅX�UӝQJ�NKRҧQJ�����FKLӅX�GjL� WDL�� WDL�PӓQJ�Yj�Fy�
KuQK�WDP�JLiF�ÿӅX��.KRҧQJ�FiFK�KDL�WDL�UӝQJ��KDL�WDL�Fy�[X�KѭӟQJ�KѭӟQJ�VDQJ�KDL�ErQ�
Yj�UҩW� OLQK�KRҥW��ӣ�WUҥQJ�WKiL�FҧQK�JLiF��KDL�WDL�WKҷQJ�ÿӭQJ�Yj�WKX�KҽS�NKRҧQJ�FiQK�
PһF�G��JӕF�WDL�NK{QJ�GL�FKX\ӇQ��9ӟL�ÿһF�ÿLӇP�WUrQ��FKy�6{QJ�0m�GӉ�GjQJ�WLӃS�QKұQ�
FiF�WtQ�KLӋX�kP�WKDQK�Wӯ�QKLӅX�KѭӟQJ���

7ӯ�NӃW�TXҧ�WKӵF�QJKLӋP�QJKLrQ�FӭX�YӅ�NKҧ�QăQJ�QKuQ�Yj�QJKH�FӫD�FKy�6{QJ�0m�
FKR�WKҩ\�FK~QJ�EҳW�ÿҫX�әQ�ÿӏQK�NKRҧQJ�FiFK�QKuQ�Yj�QJKH�ӣ����WKiQJ�WXәL��WҫP�QKuQ�
FӫD�FK~QJ�ӣ�WKӡL�JLDQ�Qj\�WUXQJ�EuQK�Oj��������P��.KRҧQJ�FiFK�FK~QJ�QJKH�ÿѭӧF�WtQ�
KLӋX�kP�WKDQK�YӟL�WҫQ�Vӕ����+]��FѭӡQJ�ÿӝ����G%�WUXQJ�EuQK�Oj��������P��6DQJ�WKiQJ�



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�ϯϬ͕�ϭϮͲϮϬϮϮ� ϱϭ

WXәL�WKӭ����NKRҧQJ�FiFK�QKuQ�Yj�QJKH�FӫD�FK~QJ�Fy�WăQJ�QKѭQJ�NK{QJ�ÿiQJ�NӇ��&y�OӁ�
NӃW�TXҧ�WKX�ÿѭӧF�PӝW�SKҫQ�GR�Vӵ�QKұQ�WKӭF�FӫD�FKy�6{QJ�0m��'R�ÿy��YүQ�FҫQ�QKӳQJ�
QJKLrQ�FӭX�WLӃS�WKHR�Vӱ�GөQJ�FiF�WUDQJ�WKLӃW�Eӏ�ÿR�FKX\rQ�GөQJ�ÿӇ�ÿiQK�JLi�NKҧ�QăQJ�
QKuQ�Yj�QJKH�PӝW�FiFK�ÿҫ\�ÿӫ��1JKLrQ�FӭX�Qj\�FǊQJ�SKҧQ�iQK�PӝW�SKҫQ�YӅ�NKҧ�QăQJ�
QKұQ�WKӭF�� WLӃS�QKұQ�FiF�WtQ�KLӋX�KuQK�ҧQK�Yj�kP�WKDQK�FӫD�FKy�6{QJ�0m�Oj�UҩW� WӕW��
ÿLӅX�Qj\�UҩW�Fy�ê�QJKƭD�WURQJ�F{QJ�WiF�KXҩQ�OX\ӋQ�FKy�QJKLӋS�Yө��

���.ӂ7�/8Ұ1�

��.KRҧQJ�FiFK�QKuQ��QJKH�ӣ�FKy�6{QJ�0m�WăQJ�GҫQ�WKHR�WӯQJ�WKiQJ�WXәL�YӟL�Vӵ�
NKiF�ELӋW�Fy�ê�QJKƭD�WKӕQJ�Nr��S����������EҳW�ÿҫX�әQ�ÿӏQK�ӣ����WKiQJ�WXәL��ÿҥW�JLi�WUӏ�
FDR�QKҩW�NKL�FKy����WKiQJ�WXәL��NKRҧQJ�FiFK�QKuQ�WKҩ\�YұW�FKX\ӇQ�ÿӝQJ�WUXQJ�EuQK�Oj�
�������P�Yj�NKRҧQJ�FiFK�QJKH�WUXQJ�EuQK�Oj��������P��

��Ӣ�FKy�6{QJ�0m�NK{QJ�Fy�Vӵ�NKiF�ELӋW�YӅ�NKRҧQJ�FiFK�QJKH��QKuQ�JLӳD�FiF�Fi�
WKӇ�WtQK�ELӋW�ÿӵF�Yj�WtQK�ELӋW�FiL��S�!��������

7¬,�/,ӊ8�7+$0�.+Ҧ2�

�� %UlXHU� -��� .DPLQVNL� -��� 5LHGHO� -��� &DOO� -��� 7RPDVHOOR�0���0DNLQJ� LQIHUHQFHV�
DERXW� WKH� ORFDWLRQ� RI� KLGGHQ� IRRG�� VRFLDO� GRJ�� FDXVDO� DSH��-RXUQDO� RI�
&RPSDUDWLYH�3V\FKRORJ\��������������������

�� +DUH� %��� %URZQ� 0��� :LOOLDPVRQ� &��� 7RPDVHOOR� 0��� 7KH� GRPHVWLFDWLRQ� RI�
VRFLDO�FRJQLWLRQ�LQ�GRJV��6FLHQFH������������������������������

�� ȼɥɚɫɨɜɚ�ȿ��Ⱥ���Ȼɥɨɯɢɧ�Ƚ��ɂ���Ȼɥɨɯɢɧɚ�Ɍ��ȼ���Ȼɭɪɨɜɚ�Ƚ��$���Ƚɥɚɞɤɢɯ�Ɇ��ɘ���
ɂɜɚɧɨɜ�Ⱥ��Ⱥ���Ɉɜɫɢɳɟɪ�Ȼ��3���ɋɢɞɨɪɨɜɚ�Ɇ��%���Ʉɢɧɨɥɨɝɢɹ��ɍɱɟɛɧɢɤ��ɋɉɛ��
ɂɡɞɚɬɟɥɶɫɬɜɨ�©Ʌɚɧɶª������������F���

�� .HPS� &��� -DFREVRQ� 6��� 5KRGRSVLQ� OHYHOV� LQ� WKH� FHQWUDO� UHWLQDV� RI� QRUPDO�
PLQLDWXUH� SRRGOHV� DQG� WKRVH� ZLWK� SURJUHVVLYH� URG�FRQH�
GHJHQHUDWLRQ��([SHULPHQWDO�(\H�5HVHDUFK������������������������

�� 3HLFKO�/���7RSRJUDSK\�RI�JDQJOLRQ�FHOOV�LQ�WKH�GRJ�DQG�ZROI�UHWLQD��-RXUQDO�RI�
&RPSDUDWLYH�1HXURORJ\�������������������������

�� 0RZDW�)��0���3HWHUVHQ�-RQHV�6��0���:LOOLDPVRQ�+���:LOOLDPV�'��/���/XWKHUW�3��
-��� $OL� 5�� 5��� %DLQEULGJH� -�� :��� 7RSRJUDSKLFDO� FKDUDFWHUL]DWLRQ� RI� FRQH�
SKRWRUHFHSWRUV�DQG�WKH�DUHD�FHQWUDOLV�RI�WKH�FDQLQH�UHWLQD��0ROHFXODU�9LVLRQ��
���������������������

�� -DFREV�*��+���'HHJDQ�-��)���&URJQDOH�0��$���)HQZLFN�-��$���3KRWRSLJPHQWV�RI�
GRJV�DQG� IR[HV�DQG� WKHLU� LPSOLFDWLRQV� IRU� FDQLG�YLVLRQ��9LVXDO�1HXURVFLHQFH��
����������������������

�� 3DUNHV� -��� $JXLUUH� *��� 5RFNH\� -��� /LHEPDQ� 3��� 3URJUHVVLYH� URG�FRQH�
GHJHQHUDWLRQ�LQ�WKH�GRJ��FKDUDFWHUL]DWLRQ�RI�WKH�YLVXDO�SLJPHQW��,QYHVWLJDWLYH�
2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH������������������������

�� 0LOOHU�3��(���0XUSK\�&��-���9LVLRQ�LQ�GRJV��-RXUQDO�RI�WKH�$PHULFDQ�9HWHULQDU\�
0HGLFDO�$VVRFLDWLRQ������������������������
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��� $N\ÕOGÕ]�1���.XODN�+DVWDOÕNODUÕ�YH�0LNURFHUUDKLVL��øúLWPH�)L]\RORMLVL��%LOLPVHO�
7ÕS�<D\ÕQHYL��$QNDUD�������������������

��� 6WHSLHQ�,���6WHSLHQ�/���/XELQVND�(���)XQFWLRQ�RI�GRJ¶V�DXGLWRU\�FRUWH[�LQ�WHVWV�
LQYROYLQJ�DXGLWRU\�ORFDWLRQ�FXHV�DQG�GLUHFWLRQDO�LQVWUXPHQWDO�UHVSRQVH��$FWD��
1HXURELRO��([S�������������������

��� 'DO]LHO�'��-���8WKPDQ�%��0���0F*RUUD\�6��3���5HHS�5��/���6HL]XUH�DOHUW�GRJV��
$�UHYLHZ�DQG�SUHOLPLQDU\�VWXG\��6HL]XUH��������������������

��� +D\HV� *��0��� )ULHQG� (�� -��� -HIIHU\� 1�� '���5HODWLRQVKLS� EHWZHHQ� SKDU\QJHDO�
FRQIRUPDWLRQ�DQG�RWLWLV�PHGLD�ZLWK�HIIXVLRQ�LQ�&DYDOLHU�.LQJ�&KDUOHV�VSDQLHOV��
9HW��5HFRUG��������������������

��� 6WUDLQ�*��0���3K\VLRORJ\�RI�WKH�DXGLWRU\�V\VWHP��,Q��'HDIQHVV�LQ�GRJV�DQG�FDWV��
6WUDLQ��*�0���(G����&$%,��:DOOLQJIRUG��8.��������S����������

��� %DUEHU�$��/���:LONLQVRQ�$���0RQWHDOHJUH�=��)���5DWFOLIIH�9��)���*XR�.��0��'��
6���0LOOV� '�� 6���$� FRPSDULVRQ� RI� KHDULQJ� DQG� DXGLWRU\� IXQFWLRQLQJ� EHWZHHQ�
GRJV�DQG�KXPDQV��&RPSDUDWLYH�&RJQLWLRQ�	�%HKDYLRU�5HYLHZV��������

��� %�L�;XkQ�3KѭѫQJ��ĈLQK�7KӃ�'ǊQJ��7UҫQ�+ӳX�&{L��7KjQK�SK̯Q� NKX� K͏� FKy�
QKj�W̩L�P͡W�V͙�W͑QK�SKtD�%̷F�Yj�%̷F�7UXQJ�%͡�9L͏W�1DP��7X\ӇQ�WұS�%&.+�YӅ�
VLQK�WKiL�1KLӋW�ÿӟL��1[E��1{QJ�QJKLӋS��+j�1ӝL��������WU������������

��� 7UҫQ�+ӳX�&{L��%�L�;XkQ�3KѭѫQJ��ĈLQK�7KӃ�'ǊQJ��1JX\ӉQ�7LӃQ�7�QJ��.K̫�
QăQJ�KX̭Q�OX\͏Q�FKy�QJKL͏S�Yͭ�JL͙QJ�+¶P{QJ�F͡F�ÿX{L�Yj�FKy�G̩QJ�VyL��7ҥS�
FKt�.+.7�&KăQ�QX{L������������������

��� 7UҫQ�+ӳX�&{L��%�L�;XkQ� 3KѭѫQJ��1J{�4XDQJ�ĈӭF��ĈLQK�7KӃ�'ǊQJ�� 3KҥP�
7KDQK�+ҧL��1JX\ӉQ�9ăQ�7KDQK��Ĉ̿F�ÿL͋P�NKͱX�JLiF�FͯD�JL͙QJ�FKy�E̫Q�ÿ͓D�
G̩QJ�VyL��7ҥS�FKt�.+.7�7K~�\����������������������

��� *DFVL� 0��� 0F*UHHY\� 3��� .DUD� (��� 0LNORVL� $��� (IIHFWV� RI� VHOHFWLRQ� IRU�
FRRSHUDWLRQ�DQG�DWWHQWLRQ�LQ�GRJV��%HKDY��%UDLQ�)XQFW����������������

6800$5<�

9,68$/�$1'�$8',725<�&+$5$&7(5,67,&6�2)�7+(�621*�0$�
1$7,9(�'2*�%5(('�

(YDOXDWLRQ� RI� WKH� YLVXDO� DQG� DXGLWRU\� DELOLWLHV� RI� WKH� 6RQJ� 0D� QDWLYH� GRJ�
EUHHG�� ��� LQGLYLGXDOV�ZHUH�PRQLWRUHG� IURP� �� WR� ���PRQWKV� RI� DJH�ZLWK� D� WRWDO� RI���
����WHVWV�SHUIRUPHG��LQ�ZKLFK�����WHVWV�GHWHUPLQHG�WKH�GLVWDQFH�RI�VLJKW�DQG�����WHVWV�
GHWHUPLQHG�WKH�KHDULQJ�GLVWDQFH�RI�6RQJ�0D�GRJV��7KH�WHVWV�ZHUH�FDUULHG�RXW�DW�WKH�
NHQQHO� RI� WKH� -RLQW� 9LHWQDP�5XVVLD� 7URSLFDO� 6FLHQFH� DQG� 7HFKQRORJ\� 5HVHDUFK�
&HQWUH�� <HQ� %LQK� &RPPXQH�� 7KDFK� 7KDW� 'LVWULFW�� +DQRL� &LW\�� LQ� GD\WLPH�
FRQGLWLRQV�� QRW� WRR� VXQQ\�� QR� UDLQ�� OLJKW� ZLQG�� $W� GLIIHUHQW� DJHV�� WKH� YLVXDO� DQG�
DXGLWRU\� DELOLWLHV�RI�6RQJ�0D�QDWLYH�GRJV� DUH� DOVR�GLIIHUHQW� DQG� LQFUHDVH�ZLWK� DJH���
�S����������7KHVH�DELOLWLHV�EHFRPH�VWDEOH�DW��������PRQWKV�RI�DJH��)RU�WKH�6RQJ�0D�
EUHHG�� WKH� DYHUDJH� IDUWKHVW� VHHLQJ� GLVWDQFH� LV� �������P�� WKH� DYHUDJH� IDUWKHVW� KHDULQJ�
GLVWDQFH� LV� �������P��7KHUH�ZDV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ�PDOH�
DQG�IHPDOH�LQGLYLGXDOV�RI�WKLV�EUHHG��S�!��������
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.H\ZRUGV�� 'DQJVRL� QDWLYH� GRJ�� 6RQJ� 0D� GRJ�� VHHLQJ� GLVWDQFH�� KHDULQJ�
GLVWDQFH��FKy�E̫Q�ÿ͓D�G̩QJ�VyL��FKy�6{QJ�0m��NKR̫QJ�FiFK�QKuQ�� WK͓�JLiF��NKR̫QJ�
FiFK�QJKH��WKtQK�JLiF��

1K̵Q�EjL�QJj\����WKiQJ���QăP������

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

+RjQ�WKL͏Q�QJj\����WKiQJ����QăP������

����9L͏Q�6LQK�WKiL�QKL͏W�ÿͣL��7UXQJ�WkP�1KL͏W�ÿͣL�9L͏W���1JD�

/LrQ�K͏��1J{�4XDQJ�ĈͱF

9LӋQ�6LQK�WKiL�QKLӋW�ÿӟL��7UXQJ�WkP�1KLӋW�ÿӟL�9LӋW���1JD�

6ӕ����1JX\ӉQ�9ăQ�+X\rQ��1JKƭD�Ĉ{��&ҫX�*Lҩ\��+j�1ӝL�

ĈLӋQ�WKRҥL����������������(PDLO��GXFPWD��#JPDLO�FRP�


