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���ĈҺ7�9Ҩ1�Ĉӄ

7UrQ� WKӃ JLӟL� Fy� ���� ORjL� WURQJ� ��� JLӕQJ� WKXӝF� �� Kӑ FӫD� Eӝ Fi� .uP�
�%HORQLIRUPHV��>�@��Ӣ 9LӋW�1DP��Eӝ Fi�Qj\�JӗP����ORjL�YӟL�QKLӅX�ORjL�Fy�JLi�WUӏ NLQK�
WӃ FDR�>�@��&iF�ORjL�WKXӝF�Eӝ Fi�.uP SKkQ�Eӕ UӝQJ�UmL�Fҧ QѭӟF�QJӑW��QѭӟF�Oӧ Yj�QѭӟF�
PһQ��WURQJ�ÿy�Fy�QKLӅX�ORjL�[XҩW�KLӋQ�NLӃP�ăQ�ӣ NKX�YӵF�FӱD�V{QJ�>����@��*LDL�ÿRҥQ�
ҩX�WU�QJ��Fi�FRQ�Oj�WKӡL�NǤ QKҥ\�FҧP�YӟL�P{L�WUѭӡQJ�Yj�Fy�YDL�WUz�TXDQ�WUӑQJ�FKR�Vӵ
WӗQ�WҥL�Yj�SKiW�WULӇQ�FӫD�FiF�ORjL�Fi��&iF�QJKLrQ�FӭX�FKӍ UD�UҵQJ�FӱD�V{QJ�Fy�YDL�WUz�
TXDQ� WUӑQJ� FKR� ҩX� WU�QJ� Fi� FRQ� FӫD� FiF� ORjL� Fi� >��� �@��0һF�G�� Yұ\�� WK{QJ� WLQ� YӅ
WKjQK�SKҫQ�ORjL��SKkQ�Eӕ JLDL�ÿRҥQ�VӟP�FӫD�FiF�ORjL�Eӝ Fi�.uP�ӣ NKX�YӵF�FӱD�V{QJ�
FzQ�KҥQ�FKӃ��

&ӱD�V{QJ�.D�/RQJ�� WӍQK�4XҧQJ�1LQK�Oj�FӱD�V{QJ�NLӇX�KuQK�SKӉX��Fy�Vӵ�[kP�
QKұS�PһQ�YjR� VkX� WURQJ� V{QJ�� Fy�ELrQ�ÿӝ WULӅX� FDR�Yj�KuQK� WKjQK�QKӳQJ�EmL� WULӅX�
UӝQJ�>�@��0ӝW�YjL�QJKLrQ�FӭX�ÿm�FKӍ UD�UҵQJ�FӱD�V{QJ�Qj\�Fy�WLӅP�QăQJ�QKѭ�Oj�YDL�WUz
Y�QJ�ѭѫQJ�GѭӥQJ FKR�PӝW�Vӕ ORjL�Fi�>���@��7URQJ�TXi�WUuQK�WKӵF�ÿӏD��FK~QJ�W{L�WKX�
ÿѭӧF�PүX�YұW�JLDL�ÿRҥQ�ҩX�WU�QJ�Yj Fi�FRQ�FӫD�PӝW�Vӕ ORjL�WKXӝF�Eӝ Fi�.uP��%jL�EiR�
Qj\�OҫQ�ÿҫX�FXQJ�FҩS�GүQ�OLӋX�YӅ WKjQK�SKҫQ�ORjL��ÿһF�ÿLӇP�KuQK�WKiL��Vӵ SKkQ�Eӕ FӫD�
ҩX�WU�QJ��Fi�FRQ�FiF�ORjL�WKXӝF�Eӝ Fi�.uP�FǊQJ�QKѭ�SKkQ�WtFK�PӕL�TXDQ�KӋ SKkQ�Eӕ
FӫD�FK~QJ�YӟL�ÿLӅX�NLӋQ�P{L�WUѭӡQJ�QѭӟF��Wӯ ÿy�JyS�SKҫQ�ÿiQK�JLi�YDL�WUz�NKX�YӵF�
FӱD�V{QJ�YӟL�JLDL�ÿRҥQ�VӟP�FӫD�FiF�ORjL�Fi�

�� ĈӔ,�7ѬӦ1*�9¬�3+ѬѪ1*�3+È3

0үX�ҩX�WU�QJ�Yj�Fi�FRQ�Eӝ Fi�.uP�ÿѭӧF�WKX�EҵQJ�OѭӟL�YӟL�NtFK�WKѭӟF��î��P�
�PҳW�OѭӟL���PP��>����@�PӛL�WKiQJ�PӝW�OҫQ�Wӯ WKiQJ��������ÿӃQ�WKiQJ��������WҥL����
ÿLӇP�YHQ�Eӡ GӑF�FӱD�V{QJ�.D�/RQJ��WӍQK�4XҧQJ�1LQK��KuQK����EҧQJ�����+DL�QJѭӡL�
NpR�OѭӟL�JLӳ WD\�FҫP�QJKLrQJ�����Yj�TXD\�PһW�QJѭӧF�KѭӟQJ�NpR��0һW�GѭӟL�FӫD�OѭӟL�
ViW�YӟL�QӅQ�ÿi\�Yj�����PһW�WUrQ�FӫD�OѭӟL�WKѭӡQJ�ÿѭӧF�JLӳ WUrQ�NK{QJ�NKt�>�@��.KRҧQJ�
FiFK�PӛL�OҫQ�NpR�OѭӟL�Oj����P��WKѭӡQJ�ÿѭӧF�TX\�YӅ ��SK~W�NpR��>����@��7ҥL�PӛL�ÿLӇP�
WKX�PүX��WKѭӡQJ�NpR���ÿӃQ���OҫQ�WURQJ�PӛL�WKiQJ�WKӵF�ÿӏD��

0үX�YұW�VDX�NKL�WKX�ÿѭӧF�Fӕ ÿӏQK�EҵQJ�IRUPDOLQ������QJD\�WҥL�WKӵF�ÿӏD��6DX�
ÿy�ÿѭӧF�WiFK�NKӓL�KӛQ�KӧS�Yj�EҧR�TXҧQ�WURQJ�GXQJ�GӏFK�FӗQ�(WKDQRO������1KLӋW�ÿӝ
�R&���QӗQJ�ÿӝ PXӕL��Å��Yj�ÿӝ ÿөF��178��ÿѭӧF�ÿR�EҵQJ�Pi\�72$��:4&���$��ӣ
WӯQJ�ÿLӇP�WKX�PүX�

&iF�SKҫQ�FӫD�FӱD�V{QJ�SKkQ�FKLD�WKHR�>�@��SKө WKXӝF�YjR�QӗQJ�ÿӝ PXӕL��SKҫQ�
ÿҫX�QJXӗQ�FӱD�V{QJ� Wӯ ÿLӇP�6��ÿӃQ�6����QӗQJ�ÿӝ PXӕL���Å���SKҫQ� WKѭӧQJ�FӱD�
V{QJ�Wӯ ÿLӇP�6��ÿӃQ�6�������Å���SKҫQ�JLӳD�FӱD�V{QJ�WҥL�ÿLӇP�6��������Å���SKҫQ�
Kҥ FӱD� V{QJ� Wӯ ÿLӇP� 6�� ÿӃQ� 6�� ������Å��� SKҫQ� PLӋQJ� FӱD� V{QJ� Oj� ÿLӇP� 6��
�!��Å��
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%ҧQJ��� ĈһF�ÿLӇP�FiF�ÿLӇP�QJKLrQ�FӭX�ҩX�WU�QJ��Fi�FRQ�FiF�ORjL�Eӝ Fi�.uP�
ӣ FӱD�V{QJ�.D�/RQJ��WӍQK�4XҧQJ�1LQK�Wӯ WKiQJ��������ÿӃQ�WKiQJ�������

ĈLӇP�WKX�PүX ĈһF�ÿLӇP

6� %mL�ELӇQ�7Uj�&ә��VyQJ�Yӛ��Ĉi\�FiW�Fy�Yӓ Vz��EҵQJ�SKҷQJ

6� %mL�FiW��VyQJ�Yӛ��Ĉi\�FiW�SKD�E�Q��FiW � E�Q���Fy�ÿӝ GӕF�WKҩS��
Ĉk\�Oj�ÿLӇP�JҫQ�ELӇQ�QKҩW

6� 5ӯQJ�QJұS�PһQ�Gj\��ÿi\�E�Q � FiW��ÿӝ GӕF�WKҩS

6� 5ӯQJ�QJұS�PһQ�WKѭD��ÿi\�E�Q�Yj�QKLӅX�KjX��ÿӝ GӕF�WKҩS

6� 5ӯQJ�QJұS�PһQ�WKѭD��ÿi\�FiW � E�Q��ÿӝ GӕF�WKҩS

6� 5ӯQJ�QJұS�PһQ��ÿi\�E�Q � FiW��ÿӝ GӕF�FDR

6� Ĉi\�FiW � E�Q��ÿӝ GӕF�WKҩS��*ҫQ�Eӡ Fӓ��Fk\�UӯQJ�QJұS�PһQ

6� Ĉi\�FiW � E�Q��ÿӝ GӕF�WKҩS��*ҫQ�Eӡ Fӓ��Fk\�EөL

6� Ĉi\�E�Q � FiW��ÿӝ GӕF�FDR��*ҫQ�Eӡ Er�W{QJ

6�� Ĉi\�ÿi�FXӝL��FiW��ÿӝ GӕF�FDR��ĈLӇP�[D�ELӇQ�QKҩW

+uQK��� 6ѫ�ÿӗ FiF�ÿLӇP�WKX�PүX�ҩX�WU�QJ��Fi�FRQ�FiF�ORjL�Eӝ Fi�.uP�
ӣ FӱD�V{QJ�.D�/RQJ��WӍQK�4XҧQJ�1LQK�Wӯ WKiQJ��������ÿӃQ�WKiQJ�������
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0үX�ÿѭӧF�ÿR��ÿӃP�EҵQJ�NtQK�O~S���PҳW�1LNRQ���������EӝL�JLiF��������3KkQ�
WtFK��ÿӏQK�ORҥL�GӵD�WUrQ�KuQK�WKiL�QJRjL�WKHR�FiF�WjL�OLӋX�>��������@�Yj�PӝW�Vӕ WjL�OLӋX�
OLrQ�TXDQ��3KkQ�FKLD�JLDL�ÿRҥQ�SKiW�WULӇQ�FӫD�ҩX�WU�QJ��Fi�FRQ�WKHR�>��@��%/��PP��WKӇ
KLӋQ�FKLӅX�GjL� Fѫ� WKӇ Fi� WURQJ�QJKLrQ�FӭX�Qj\��ĈӕL� YӟL�JLDL� ÿRҥQ�ҩX� WU�QJ��%/� Oj�
FKLӅX�GjL�Gk\�VӕQJ��ÿR�Wӯ P~W�KjP�WUrQ�ÿӃQ�P~W�Gk\�VӕQJ���ÿӕL�YӟL�PүX�ӣ JLDL�ÿRҥQ�
VDX�ҩX�WU�QJ�WUӣ OrQ�Oj�FKLӅX�GjL FKXҭQ��ÿR�Wӯ P~W�KjP�WUrQ�ÿӃQ�JӕF�Yk\�ÿX{L���1ăQJ�
VXҩW�NpR�OѭӟL��&38(��&DWFK�3HU�8QLW�(IIRUW�� �Vӕ Fi�WKӇ�����P�NpR�OѭӟL��NKRҧQJ���
SK~W��>�������@��

���.ӂ7�48Ҧ�9¬�%¬1�/8Ұ1

�����7KjQK�SKҫQ�ORjL�Yj�ÿһF�ÿLӇP�ÿӏQK�ORҥL

3KkQ�WtFK�����PүX�YұW�WKXӝF�Eӝ Fi�.uP�[iF�ÿӏQK�ÿѭӧF���ORjL�WKXӝF���Kӑ �EҧQJ�
����7URQJ�ÿy��Kӑ =HQDUFKRSWHULGDH�Fy���ORjL��Kӑ +HPLUDPSKLGDH Fy���ORjL����Kӑ FzQ�
OҥL��PӛL�Kӑ Fy���ORjL��0үX�YұW�WKX�ÿѭӧF�FKӫ \ӃX�ӣ JLDL�ÿRҥQ�VDX�ҩX�WU�QJ�Yj�Fi�FRQ��
FKӍ ORjL�2U\]LDV�ODWLSHV�Fy�PүX�ӣ�JLDL�ÿRҥQ�ҩX�WU�QJ��.tFK�WKѭӟF�PүX�YұW�Wӯ�����PP�
%/�ӣ�ORjL�2U\]LDV�ODWLSHV�ÿӃQ������PP�%/�=HQDUFKRSWHUXV�VS���EҧQJ����

/RjL� Fi� 6yF� ODWLS� 2U\]LDV� ODWLSHV� �7HPPLQFN� 	� 6FKOHJHO�� ������� 6ӕ� ÿӃP��
' �����$ �������3 ������9 ���0үX�YұW�ÿѭӧF�ÿӏQK�ORҥL�ÿӃQ�ORjL�2��ODWLSHV�GӵD�YjR�
FiF�ÿһF�ÿLӇP��WKkQ�GjL��GҽS�ErQ��ÿҫX�GҽS�EҵQJ��PLӋQJ�NK{QJ�NpR�GjL��Yk\�EөQJ�Fy���
WLD��Yk\�ÿX{L�O}P��KuQK��D���D����ĈһF�ÿLӇP�KuQK�WKiL��VҳF�Wӕ�Yj�Vӕ�ÿӃP�SK��KӧS�YӟL�
FiF�P{�Wҧ�WUѭӟF�ÿy�>�����@��

/RjL� Fi� 1KiL� ÿX{L� FKҩP� � 6WURQJ\OXUD� VWURQJ\OXUD� �9DQ�+DVVHOW�� ������� 6ӕ�
ÿӃP��' ����$ ����3 ���9 ���ĈһF�WUѭQJ�KuQK�WKiL�FӫD�ORjL�6��VWURQJ\OXUD��KDL�KjP�
GjL�EҵQJ�QKDX��UăQJ�QKӑQ�Yj�QҵP�WKѭD�ӣ�Fҧ���KjP��FiQ�ÿX{L�GjL��Yk\�ÿX{L�EҵQJ��WKkQ�
GjL��KuQK� WUө��FKLӅX� UӝQJ� WKkQ�EҵQJ�FKLӅX�FDR� WKkQ�� WRjQ� WKkQ�Fy�VҳF� Wӕ�GҥQJ�FKҩP�
QKӓ��QӱD�WKkQ�GѭӟL�Fy�iQK�EҥF��KuQK��E���ĈһF�ÿLӇP�KuQK�WKiL��VҳF�Wӕ�Yj�Vӕ�ÿӃP�SK��
KӧS�YӟL�ORjL�6��VWURQJ\OXUD�WKHR�QJKLrQ�FӭX�WUѭӟF�>��@��+ѫQ�QӳD��ӣ�%ҳF�9LӋW�1DP��
JLӕQJ�Qj\�Fy� WKrP�PӝW� ORjL�� Fi�4XҥL�6��DQDVWRPHOOD�YӟL� Vӕ�ÿӃP�' ����$ ��� >�@��
'ӵD�YjR�Vӕ�ÿӃP��PүX�YұW�WURQJ�QJKLrQ�FӭX�Qj\�ÿѭӧF�[iF�ÿӏQK�Oj�ORjL�6��VWURQJ\OXUD��

/RjL� Fi� .uP� EҳF� � +\SRUKDPSKXV� OLPEDWXV �9DOHQFLHQQHV�� ������� 6ӕ� ÿӃP��
' �������$ ����3 �������9 ���ĈһF�ÿLӇP�FKҭQ�ORjL�FӫD�ORjL�+��OLPEDWXV��KjP�GѭӟL�
NpR�GjL��KjP�WUrQ�QJҳQ�KѫQ�KjP�GѭӟL��Yk\�ÿX{L�SKkQ�WK�\��ErQ�WKkQ�Fy�PӝW�KjQJ�VҳF�
Wӕ�GҥQJ�JҥFK�ÿӭW�FKҥ\�Wӯ�JӕF�Yk\�QJӵF�ÿӃQ�JӕF�ÿX{L��KuQK��F���&iF�ÿһF�ÿLӇP�KuQK�
WKiL�Yj�Vӕ�ÿӃP�SK��KӧS�YӟL�P{�Wҧ�WUѭӟF�>��@��

/RjL� Fi�.uP�P{L� GjL� � 5K\QFKRUKDPSKXV� JHRUJLL �9DOHQFLHQQHV�� ������� 6ӕ�
ÿӃP�ӣ�JLDL�ÿRҥQ�VDX�ҩX�WU�QJ��' ����$ ����3 ����9 ���0үX�YұW�ÿѭӧF�ÿӏQK�ORҥL�ÿӃQ�
ORjL�5��JHRUJLL GӵD�YjR�FiF�ÿһF�ÿLӇP��KjP�GѭӟL�NpR�GjL�� KjP� WUrQ�QJҳQ�KѫQ�KjP�
GѭӟL��PһW�OѭQJ���KjQJ�FKҩP�Wӯ�NKӣL�ÿLӇP�Yk\�QJӵF�ÿӃQ�JӕF�Yk\�ÿX{L��ErQ�WKkQ�Fy�
PӝW�KjQJ�VҳF�Wӕ�OLrQ�WөF�WKҷQJ�FKҥ\�GjL�Wӯ�JӕF�Yk\�QJӵF�ÿӃQ�JӕF�Yk\�ÿX{L��KuQK��G���
6ӕ�ÿӃP�SK��KӧS�YӟL�P{�Wҧ�WURQJ�>��@��5��JHRUJLL FǊQJ�Oj�ORjL�GX\�QKҩW�FӫD�JLӕQJ�Qj\�
ÿѭӧF�JKL�QKұQ�Fy�PһW�WҥL�Y�QJ�FӱD�V{QJ��YHQ�ELӇQ�SKtD�%ҳF�9LӋW�1DP�>�@�
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/RjL�Fi�.uP�ELӃQ�Yk\�� =HQDUFKRSWHUXV�EXIIRQLV��9DOHQFLHQQHV���������6ӕ�ÿӃP��
' �������$ ������3 ������9 ���ĈһF�ÿLӇP�FKXҭQ�ORҥL�FӫD�ORjL�=��EXIIRQLV��KjP�GѭӟL�
NpR�GjL��GjL�JҩS����� OҫQ�KjP�WUrQ��ӣ�%/ �����PP���Yk\�ÿX{L�EҵQJ��NKӣL�ÿLӇP�Yk\�
OѭQJ�SKtD� WUѭӟF�Yk\�KұX�P{Q�� WUrQ�Yk\� OѭQJ�Fy� VҳF� Wӕ�ÿHQ�� Oӛ�PǊL�QKӓ�� Fy� OӗL� WKӏW�
�KuQK��H���&K~QJ�W{L�ÿӏQK�ORҥL�PүX�Fy�NtFK�WKѭӟF�OӟQ�QKҩW�WKHR�>�@��FiF�PүX�Fy�NtFK
WKѭӟF�QKӓ�Yj�JLDL�ÿRҥQ�VӟP�KѫQ�ÿѭӧF�ÿӏQK�ORҥL�GӵD�YjR�FKXӛL�VҳF�Wӕ��KuQK�GҥQJ�

/RjL� Fi�.uP�ÿXQFѫ� � =HQDUFKRSWHUXV� GXQFNHUL�0RKU�� ������ 6ӕ� ÿӃP��' ����
$ ����3 ���9 ���/RjL�=��GXQFNHUL�Fy�ÿһF�ÿLӇP�KuQK�WKiL�ÿһF�WUѭQJ��KjP�GѭӟL�NpR�
GjL��Yk\�ÿX{L�SKkQ�WK�\��Fy�OӗL�WKӏW�WUrQ�Oӛ�PǊL��WLD�Vӕ�Ѵ��FӫD�Yk\�KұX�P{Q�Yj�WLD�WKӭ���
FӫD�Yk\�OѭQJ�Gj\��GjL��KuQK��I���0үX�YұW�WKX�ÿѭӧF�Fy�KuQK�WKiL�QJRjL�WU�QJ�NKӟS�YӟL�
P{�Wҧ�Fi�ÿӵF�WURQJ�>��@��6ӕ�ÿӃP�FӫD�PүX�SK��KӧS�YӟL�>�@�

/RjL�Fi�/uP�NuP�=HQDUFKRSWHUXV�VS���6ӕ�ÿӃP��' ����$ �����3 ���9 ���ĈһF�
ÿLӇP�KuQK�WKiL�FӫD�PүX�YұW�ÿѭӧF�[iF�ÿӏQK�ÿӃQ�JLӕQJ�=HQDUFKRSWHUXV��KjP�GѭӟL�NpR�
GjL��Yk\�ÿX{L�FҳW�QJDQJ��Oӛ�PǊL�Fy�OӗL�WKӏW�GjL��0үX�YұW�WKX�ÿѭӧF�Fy�Wӹ OӋ�NtFK�WKѭӟF�
KjP�WUrQ�YӟL�KjP�GѭӟL�Oj���������PүX���Wӹ OӋ�JLӳD�FKLӅX�FDR�YӟL�FKLӅX�GjL�Wӯ�����ÿӃQ�
�����FөP�VҳF�Wӕ�WұS�KӧS�WKjQK�ÿѭӡQJ�WKҷQJ�FKҥ\�GӑF�JLӳD�WKkQ��ÿұP�Yj�KҽS�GҫQ�SKtD�
FiQ�ÿX{L� �KuQK��J���6R� ViQK�YӟL�KDL� ORjL� F�QJ�JLӕQJ�=HQDUFKRSWHUXV [XҩW�KLӋQ� WҥL�
NKX�YӵF�QJKLrQ�FӭX��ORjL�=HQDUFKRSWHUXV�VS��Fy�Vӕ�WLD�Yk\�OѭQJ�Yj�Yk\�KұX�P{Q�tW�
KѫQ� &iF�ÿһF�ÿLӇP�YӅ�OӗL�WKӏW�ӣ�Oӛ�PǊL��VҳF�Wӕ�WUrQ�WKkQ��Vӕ�ÿӃP�WLD�Yk\�Yj�Wӹ OӋ�Fѫ�WKӇ�
WѭѫQJ�Wӵ�YӟL�P{�Wҧ�ORjL�=HQDUFKRSWHUXV�VWULJD FӫD�=HHQD�Yj�%HHYL ��������7KHR�FiF�
WiF�JLҧ��ORjL�Qj\�ÿѭӧF�JKL�QKұQ�SKkQ�Eӕ�WҥL�NKX�YӵF�FiF�FӱD�V{QJ�ҨQ�Ĉӝ�>��@��'R�ÿy��
PүX�YұW�WURQJ�QJKLrQ�FӭX�Qj\�FKӍ�ÿӏQK�ORҥL�ÿѭӧF�ÿӃQ�JLӕQJ�=HQDUFKRSWHUXV�Yj�FҫQ�
WKX WKrP�PүX�FKR�SKkQ�WtFK�FiF�ÿһF�ÿLӇP�KuQK�WKiL��VLQK�KӑF�SKkQ�Wӱ�ÿӇ�ÿӏQK�GDQK�
ÿӃQ�ORjL�QKyP�PүX�YұW�Qj\�

'ӵD� WUrQ�FiF�PүX�YұW� WKX�ÿѭӧF��QJKLrQ�FӭX�Qj\�EѭӟF�ÿҫX�FXQJ�FҩS�NKyD�ÿӏQK�
ORҥL�ÿӃQ�ORjL�FӫD�ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�ӣ FӱD�V{QJ�.D�/RQJ�QKѭ�VDX�

������0LӋQJ�NK{QJ�NpR�GjL 2U\]LDV�ODWLSHV

������0LӋQJ�NpR�GjL�

������+DL�KjP�GjL�EҵQJ�QKDX 6WURQJ\OXUD�VWURQJ\OXUD

������+jP�GѭӟL�NpR�GjL

������6ӕ WLD�Yk\�OѭQJ�����

������7KkQ�Fy�PӝW�KjQJ�VҳF�Wӕ�GҥQJ�JҥFK�ÿӭW�
FKҥ\�Wӯ�Yk\�QJӵF�ÿӃQ�JӕF�ÿX{L

+\SRUKDPSKXV�OLPEDWXV

������7KkQ�Fy�PӝW�KjQJ�VҳF�Wӕ�OLrQ�WөF�WKҷQJ�
FKҥ\�GjL�Wӯ�JӕF�Yk\�QJӵF�ÿӃQ�JӕF�Yk\�ÿX{L

5K\QFKRUKDPSKXV�JHRUJLL

������6ӕ WLD�Yk\�OѭQJ�����

�������9k\�ÿX{L�SKkQ�WK�\� =HQDUFKRSWHUXV�GXQFNHUL

�������9k\�ÿX{L�EҵQJ�KRһF�FҳW�QJDQJ

��������+jP�GѭӟL�GjL�JҩS�����OҫQ�KjP�WUrQ =HQDUFKRSWHUXV�EXIIRQLV

��������+jP�GѭӟL�GjL�JҩS�NKRҧQJ���OҫQ�KjP�WUrQ =HQDUFKRSWHUXV�VS�
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭϯϮ

+uQK����+uQK�ҧQK�ҩX�WU�QJ��Fi�FRQ�FiF�ORjL�WURQJ�Eӝ Fi�.uP�ӣ FӱD�V{QJ�.D�/RQJ

�����ĈһF�ÿLӇP�SKkQ�Eӕ ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP

6ӵ SKkQ�Eӕ ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�WKHR�WKiQJ��WKHR�ÿLӇP�F�QJ�YӟL�Vӵ ELӃQ�
ÿәL�ÿLӅX�NLӋQ�QѭӟF�WҥL�FiF�WKӡL�ÿLӇP�WKX�PүX�ӣ FӱD�V{QJ�.D�/RQJ�ÿѭӧF�WKӇ KLӋQ�ӣ
EҧQJ���Yj�KuQK����&iF� ORjL� WKX�ÿѭӧF�QKLӅX�PүX��ӣ QKLӅX�ÿLӇP�Yj�QKLӅX� WKiQJ� WKX�
PүX� Oj 2U\]LDV� ODWLSHV� +\SRUKDPSKXV� OLPEDWXV Yj =HQDUFKRSWHUXV�EXIIRQLV� �EҧQJ�
����&y�� ORjL�ÿѭӧF�WuP�WKҩ\�ӣ�FiF�ÿLӇP�Fy�Vӵ�KLӋQ�GLӋQ�FӫD�UӯQJ�QJұS�PһQ��ÿy�FǊQJ�
Oj�FiF�ÿLӇP�JLӳD� FӱD�V{QJ� �EҧQJ�������KuQK�����ĈLӅX�ÿy�FKR� WKҩ\�YDL� WUz�FӫD� UӯQJ�
QJұS�PһQ�ӣ�FӱD�V{QJ�ÿӕL�YӟL�JLDL�ÿRҥQ VӟP�FiF�ORjL�Fi�QyL�FKXQJ�Yj�Eӝ�Fi�.uP�QyL�
ULrQJ��&ӱD�V{QJ�.D�/RQJ�FǊQJ�ÿѭӧF�[iF�ÿӏQK�Fy�YDL�WUz�TXDQ�WUӑQJ�ÿӕL�YӟL�JLDL�ÿRҥQ�
VӟP�FӫD�PӝW�Vӕ�ORjL�Fi�>���@��
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭ ϯϯ

%ҧQJ����6ӵ [XҩW�KLӋQ�ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP��%HORQLIRUPHV��Yj�ÿLӅX�NLӋQ�QѭӟF
ӣ Y�QJ�QѭӟF�YHQ�Eӡ FӱD�V{QJ�.D�/RQJ��WӍQK�4XҧQJ�1LQK
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*KL�FK~� ���� Wӹ O͏ P̳X�FͯD� ORjL�VR�YͣL� W͝QJ�V͙ P̳X��&͡W�JLDL�ÿR̩Q��& � ̬X�
WU�QJ��' � 6DX�̭X�WU�QJ��( � &i�FRQ��) � &i�WU˱ͧQJ�WKjQK�

7URQJ�ViX�ORjL�[iF�ÿӏQK�ÿѭӧF�WrQ�NKRD�KӑF�Fy�JLDL�ÿRҥQ�VӟP�JKL�QKұQ�ӣ�FӱD�
V{QJ�.D�/RQJ��PӛL� ORjL� WKtFK�QJKL�YӟL�FiF�ÿLӅX�NLӋQ�P{L� WUѭӡQJ�NKiF�QKDX�ӣ�JLDL�
ÿRҥQ� WUѭӣQJ� WKjQK�� �� ORjL�+\SRUKDPSKXV� OLPEDWXV� Yj 5K\QFKRUKDPSKXV� JHRUJLL�
SKkQ�Eӕ�ӣ�P{L�WUѭӡQJ�QѭӟF�PһQ��QѭӟF�Oӧ�Yj�QѭӟF�QJӑW�>�����@��7URQJ�NKL�ÿy� � ORjL
=HQDUFKRSWHUXV�EXIIRQLV�Yj�6WURQJ\OXUD�VWURQJ\OXUD�JKL�QKұQ�ӣ�QѭӟF�PһQ�Yj�QѭӟF�
Oӧ��=HQDUFKRSWHUXV�GXQFNHUL�Oj�ORjL�Fi�FӱD�V{QJ��FKӍ�JKL�QKұQ�ӣ�QѭӟF�Oӧ�>��@��/RjL�Fi�
6yF�ODWLS�2U\]LDV�ODWLSHV�ÿѭӧF�WuP�WKҩ\�ӣ�QѭӟF�QJӑW�Yj�QѭӟF�Oӧ�>��@�

6͹ SKkQ�E͙ WKHR�WKͥL�JLDQ�FͯD�̭X�WU�QJ��Fi�FRQ�E͡ Fi�.uP

ҨX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�[XҩW�KLӋQ�Wӯ WKiQJ���ÿӃQ�WKiQJ���Yj�WKiQJ�����NKL�
QKLӋW�ÿӝ ���������R&��EҧQJ�����&K~QJ�WKX�ÿѭӧF�QKLӅX�QKҩW�YjR�WKiQJ��������YӟL��
ORjL��KLӋX�TXҧ NpR�OѭӟL��&38(��Oj�������Fi�WKӇ�����P�NpR�OѭӟL���&y�WKӇ WKҩ\��ҩX�WU�QJ�
Fi�FRQ�Eӝ Fi�.uP�WұS�WUXQJ�YjR�FiF�WKiQJ������Yj����NKL�QKLӋW�ÿӝ ÿӝ WUXQJ�EuQK�NKi�
FDR�����������R&��Yj�QӗQJ�ÿӝ PXӕL�WKҩS����������Å���KuQK����
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭϯϰ

6͹ SKkQ�E͙ WKHR�NK{QJ�JLDQ�FͯD�̭X�WU�QJ�Fi�FRQ�E͡ Fi�.uP

ҨX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�[XҩW�KLӋQ�ӣ KҫX�KӃW�FiF�ÿLӇP��WUӯ 6��Yj�6����WҥL�ÿy�
QӗQJ�ÿӝ PXӕL WURQJ�NKRҧQJ�������Å��EҧQJ����KuQK�����&K~QJ�WұS�WUXQJ�FKӫ \ӃX�WҥL�
NKX�YӵF� UӯQJ�QJұS�PһQ� �Wӯ ÿLӇP�6��ÿӃQ�6��� �EҧQJ�����QKLӅX�QKҩW� WҥL� ÿLӇP�6�� ���
ORjL��YӟL�&38(�ÿҥW������Fi�WKӇ�����P�NpR�OѭӟL��KuQK�����

�� ORjL�Fy�Vӕ OѭӧQJ�Fi� WKӇ OӟQ� Oj�2�� ODWLSHV��+�� OLPEDWXV Yj�=��EXIIRQLV Fy�Vӵ
NKiF�ELӋW�KRjQ�WRjQ�YӅ NK{QJ�JLDQ�SKkQ�Eӕ �EҧQJ�����7ҥL�NKX�YӵF�QJKLrQ�FӭX��� ORjL�
Qj\�FKLD�WKjQK���QKyP�SKkQ�Eӕ��1KyP�WKӭ QKҩW� Oj�ORjL�2��ODWLSHV��[XҩW�KLӋQ�ӣ FiF�
ÿLӇP� 6��� 6��� 6��� �QӗQJ� ÿӝ PXӕL� WUXQJ� EuQK� �������Å��� QKyP� WKӭ KDL� Oj ORjL�+��
OLPEDWXV Yj�=��EXIIRQLV��FK~QJ�SKkQ�Eӕ ӣ FiF�ÿLӇP�6��6���QӗQJ�ÿӝ PXӕL WUXQJ�EuQK�
�����������Å� �EҧQJ����KuQK����

+uQK��� 6ѫ�ÿӗ JKL�QKұQ�ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�ӣ FӱD�V{QJ�.D�/RQJ
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭ ϯϱ

+uQK����%LӃQ�ÿӝQJ�QKLӋW�ÿӝ Yj�QӗQJ�ÿӝ PXӕL��Vӕ ORjL�Yj�&38(�WKHR�WKӡL�JLDQ
WҥL�FӱD�V{QJ�.D�/RQJ

+uQK����%LӃQ�ÿӝQJ�QKLӋW�ÿӝ Yj�QӗQJ�ÿӝ PXӕL��Vӕ ORjL�Yj�&38(�WKHR�ÿLӇP�WKX�PүX
WҥL�FӱD�V{QJ�.D�/RQJ
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dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ ŶŚŝҵƚ�ĜӀŝ͕�^Һ Ϯϯ͕�ϬϵͲϮϬϮϭϯϲ

Ĉ̿F�ÿL͋P�SKkQ�E͙ FͯD�� ORjL�Fy�V͙ O˱ͫQJ�Fi�WK͋ OͣQ

� 2U\]LDV�ODWLSHV

/RjL�Fi�6yF�ODWLS�[XҩW�KLӋQ�WҥL�NKX�YӵF�QJKLrQ�FӭX�WURQJ������WKiQJ�WKX�PүX��
WұS�WUXQJ�FKӫ \ӃX�YjR�FiF�WKiQJ�P�D�PѭD��ÿһF�ELӋW�Oj�WKiQJ���Yj�WKiQJ����QKLӋW�ÿӝ
WUXQJ�EuQK������������R&���EҧQJ����KuQK�����

'ӑF�WKHR�FӱD�V{QJ� ORjL�Fi�6yF�ODWLS�FKӍ JKL�QKұQ�ӣ NKX�YӵF�WKѭӧQJ�FӱD�V{QJ�
Yj�SKҫQ�ÿҫX�QJXӗQ�FӱD�V{QJ �6���6��Yj�6�����KuQK�����.KX�YӵF�Qj\�WKѭӡQJ�[X\rQ�Oj�
P{L� WUѭӡQJ�QѭӟF�QJӑW��Fy�QӗQJ�ÿӝ PXӕL� WKҩS��WUXQJ�EuQK��������Å���+ѫQ�QӳD�� WҥL�
FiF�ÿLӇP�6��Yj�6��FKӍ WKX�ÿѭӧF�PүX�WURQJ�WKiQJ����WKiQJ���YӟL�QӗQJ�ÿӝ PXӕL�OҫQ�
OѭӧW�Oj�����Yj����Å��WURQJ�NKL�ÿy�ÿLӇP�6���WKX�ÿѭӧF�PүX�WKѭӡQJ�[X\rQ�KѫQ��WKiQJ�
�������������������YӟL�ÿLӅX�NLӋQ�QӗQJ�ÿӝ PXӕL�FKӍ GDR�ÿӝQJ������Å��EҧQJ����KuQK�����
1Kѭ�Yұ\��ӣ NKX�YӵF�QJKLrQ�FӭX��ҩX�WU�QJ��Fi�FRQ�ORjL�Qj\�Fy�[X�KѭӟQJ�[XҩW�KLӋQ�ӣ
P{L�WUѭӡQJ�QѭӟF�QJӑW��QӗQJ�ÿӝ PXӕL������Å���

7URQJ�QJKLrQ�FӭX�Qj\��PүX�YұW�Fi�6yF�ODWLS�WKX�Fҧ JLDL�ÿRҥQ�WUѭӣQJ�WKjQK�����
Fi�WKӇ ӣ ÿLӇP�6��Yj�6����� WX\�QKLrQ�FK~QJ�NK{QJ�[XҩW�KLӋQ�ӣ P{L�WUѭӡQJ�QѭӟF�Oӧ
QKѭ�QJKLrQ�FӭX� >��@��7URQJ�NKL�ÿy�� ORjL�2U\]LDV� FXUYLQRWXV�ӣ FӱD� V{QJ�7LrQ�<rQ�
�WӍQK�4XҧQJ�1LQK��SKkQ�Eӕ ӣ SKҥP�YL�QӗQJ�ÿӝ PXӕL�UӝQJ�KѫQ��WURQJ�NKRҧQJ�����Å�
>������@��1Kѭ�Yұ\��PӛL�ORjL�WKtFK�QJKL�YӟL�QӗQJ�ÿӝ PXӕL�NKiF�QKDX��ÿһF�ELӋW�ӣ JLDL�
ÿRҥQ�ҩX�WU�QJ��Fi�FRQ�

� +\SRUKDPSKXV�OLPEDWXV

/RjL�Qj\�WKX�ÿѭӧF�YjR�WKiQJ���Yj�WKiQJ����1KLӅX�PүX�WKX�ÿѭӧF�YjR�WKiQJ����
NKL�QKLӋW�ÿӝ FDR��WURQJ�NKRҧQJ����������R&��EҧQJ����KuQK����

&K~QJ�SKkQ�Eӕ ӣ SKҫQ�WKѭӧQJ�FӱD�V{QJ��6������PүX���JLӳD�FӱD�V{QJ��6�����
PүX��ÿӃQ�Kҥ FӱD�V{QJ��6������PүX���KuQK�����1ӗQJ�ÿӝ PXӕL�WUXQJ�EuQK�ӣ FiF�ÿLӇP�
WKX�PүX�Wӯ �����ÿӃQ������Å��EҧQJ����KuQK�����9jR�WKiQJ���������GR�OǊ�QѭӟF�QJӑW�Wӯ
WKѭӧQJ�QJXӗQ�OjP�JLҧP�QӗQJ�ÿӝ PXӕL�ӣ NKX�YӵF�QJKLrQ�FӭX��ORjL�Qj\�YүQ�ÿѭӧF�JKL�
QKұQ�ӣ FiF�ÿLӇP�6��Yj�6���QӗQJ�ÿӝ PXӕL�NKRҧQJ��������Å���1Kѭ�Yұ\��ÿk\�Oj�ORjL�Fi�
UӝQJ�PXӕL��QJD\�Fҧ ӣ JLDL�ÿRҥQ�VӟP��SK��KӧS�YӟL�FiF�QJKLrQ�FӭX�ӣ Fi�WUѭӣQJ�WKjQK�
>��@��ĈLӅX�ÿy�SKҫQ�QjR�JLҧL�WKtFK�Fi�WKӇ WUѭӣQJ�WKjQK�FӫD�ORjL�ÿѭӧF�JKL�QKұQ�ӣ +ӗ
7Uӏ $Q�KD\�KӋ WKӕQJ�V{QJ�/{�*kP�>������@�

� =HQDUFKRSWHUXV�EXIIRQLV

*LDL�ÿRҥQ�VӟP�FӫD�ORjL�Qj\�[XҩW�KLӋQ�YjR�FiF�WKiQJ�������������QKLӅX�QKҩW�YjR�
WKiQJ� ��� 1KLӋW� ÿӝ FiF� WKiQJ� Fy� Vӵ [XҩW� KLӋQ� FӫD� ORjL� WѭѫQJ� ÿӕL� FDR�� WUXQJ� EuQK�
����������R&��EҧQJ����KuQK�����

7ҥL�NKX�YӵF�QJKLrQ�FӭX��ҩX�WU�QJ��Fi�FRQ�FӫD�ORjL�Qj\�[XҩW�KLӋQ�UҧL�UiF�ӣ FiF�
ÿLӇP�6���6���6��6���KuQK�����YӟL�QӗQJ�ÿӝ PXӕL�WUXQJ�EuQK�ÿҥW������������Å��EҧQJ�
���KuQK�����&K~QJ�WұS�WUXQJ�QKLӅX�ӣ ÿLӇP�6������Fi�WKӇ���QѫL�Fy�QӗQJ�ÿӝ PXӕL�FDR�
����������Å���ĈLӅX�Qj\�SK��KӧS�YӟL�JKL�QKұQ�FӫD�FiF�QJKLrQ�FӭX�WUѭӟF�NKL�FKR�UҵQJ�
ORjL�Qj\�Fy�[XҩW�KLӋQ�ӣ QѭӟF�PһQ�Yj�QѭӟF�Oӧ >������@��7X\�QKLrQ��PӝW�PүX�Fi�FRQ�
FӫD�ORjL�Qj\�ÿѭӧF�JKL�QKұQ�ӣ ÿLӇP�6���QѫL�Fy�QӗQJ�ÿӝ PXӕL����Å�YjR�WKiQJ����
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���.ӂ7�/8Ұ1

� ;iF�ÿӏQK�ÿѭӧF�ҩX�WU�QJ��Fi�FRQ�FӫD���ORjL�WURQJ���Kӑ WKXӝF�Eӝ Fi�.uP�WҥL�FӱD�
V{QJ�.D�/RQJ��WӍQK�4XҧQJ�1LQK��

� ҨX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�[XҩW�KLӋQ�WұS�WUXQJ�YjR�P�D�PѭD�NKL�QKLӋW�ÿӝ
FDR�����������R&���&y�Vӵ NKiF�ELӋW�YӅ Vӵ SKkQ�Eӕ FӫD�FK~QJ�GӑF�WKHR�FӱD�V{QJ��/RjL�
2��ODWLSHV�WұS�WUXQJ�ӣ P{L�WUѭӡQJ�QѭӟF�QJӑW�NKX�YӵF�WKѭӧQJ�FӱD�V{QJ��WURQJ�NKL�ORjL�
6��VWURQJ\OXUD�JKL�QKұQ�ӣ P{L�WUѭӡQJ�QѭӟF�PһQ�NKX�YӵF�PLӋQJ�FӱD�V{QJ��� ORjL�FzQ�
OҥL�FKӫ \ӃX�ӣ P{L�WUѭӡQJ�QѭӟF�Oӧ ӣ NKX�YӵF�JLӳD�FӱD�V{QJ�

� 1ӗQJ�ÿӝ PXӕL�Oj�\ӃX�Wӕ VLQK�WKiL�TXDQ�WUӑQJ�OLrQ�TXDQ�ÿӃQ�Vӵ SKkQ Eӕ WKHR�
NK{QJ�JLDQ�ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�ӣ NKX�YӵF�QJKLrQ�FӭX�

� 'үQ�OLӋX�YӅ SKkQ�Eӕ ҩX�WU�QJ��Fi�FRQ�Eӝ Fi�.uP�Eә VXQJ�YDL�WUz�FӫD�FӱD�V{QJ�
.D�/RQJ��ÿһF�ELӋW�Oj�UӯQJ�QJұS�PһQ�ÿӕL�YӟL�JLDL�ÿRҥQ�VӟP�FӫD�FiF�ORjL�Fi��

/ͥL�F̫P�˯Q��Ĉ͉ WjL�Qj\�ÿ˱ͫF�WjL�WUͫ NLQK�SKt�EͧL�4XͿ ,)6��7Kͭ\�ĈL͋Q��Pm�V͙
$���������

7¬,�/,ӊ8�7+$0�.+Ҧ2

�� 1HOVRQ� -�6���*UDQGH�7�&� DQG�:LOVRQ�0�9�+���)LVKHV�RI� WKH�:RUOG�� �WK� HGQ��
:LOH\��+RENHQ��1-��������SS����������

�� 1JX\ӉQ�9ăQ�+ҧR��&i�Q˱ͣF�QJ͕W�9L͏W�1DP��WұS����1[E��1{QJ�QJKLӋS��+j�1ӝL��
������WU��������

�� 7UҫQ� ĈӭF� +ұX� 7ҥ 7Kӏ 7Kӫ\�� 3KkQ� E͙ ̭X� WU�QJ� Yj� Fi� FRQ� ORjL� Fi� Y˱ͫF�
/DWHRODEUD[�VS��ͧ V{QJ�7LrQ�<rQ�Yj�.D�/RQJ��9L͏W�1DP��7ҥS�FKt�.KRD�KӑF�7ӵ
QKLrQ�Yj�&{QJ�QJKӋ������������6����������

�� 1JX\ӉQ�+j�0\��&KX�+RjQJ�1DP��+RjQJ�7Kӏ 7KҧR� 7UҫQ�ĈӭF�+ұX��3KkQ�E͙
̭X�WU�QJ�Fi�FRQ�E͡ Fi�%˯Q��3OHXURQHFWLIRUPHV��ͧ F͵D�V{QJ�.D�/RQJ�Yj�7LrQ�
<rQ�� W͑QK� 4X̫QJ� 1LQK� 7ҥS� FKt� .KRD� KӑF� 7ӵ QKLrQ� Yj� &{QJ� QJKӋ�� ������
����6��������

�� 7UDQ� '�+��� .LQRVKLWD� ,��� 7D� 7�7� DQG� $]XPD� .��� 2FFXUUHQFH� RI� $\X�
�3OHFRJORVVXV DOWLYHOLV�� ODUYDH� LQ�QRUWKHUQ�9LHWQDP�� ,FKWK\RORJLFDO�5HVHDUFK��
��������������������

�� 1JX\HQ� 7�1��� 7UDQ� 7�7�� DQG� 7UDQ� '�+�� 1HZ� LQVLJKWV� LQWR� HDUO\� VWDJHV� RI�
/DWHRODEUD[�PDFXODWXV� �0F&OHOODQG�������� LQ�D� WURSLFDO� HVWXDU\�RI� QRUWKHUQ�
9LHWQDP��5HJLRQDO� 6WXGLHV� LQ�0DULQH�6FLHQFH�� ������ �2QOLQH� ��� -XQH� �������
'2,���������M�UVPD�������������

�� .LQRVKLWD ,�� 3RVWODUYDH DQG MXYHQLOHV RI VLOYHU VHD EUHDP� 6SDUXV VDUED
RFFXUULQJ LQ WKH VXUI ]RQHV RI 7RVD %D\� -DSDQ� -DSDQHVH -RXUQDO RI
,FKWK\RORJ\� ����� �����������

�� .LQRVKLWD�,���)XMLWD�6���7DNDKDVKL�,��DQG�$]XPD�.���2FFXUUHQFH�RI�ODUYDO�DQG�
MXYHQLOH� -DSDQHVH� VQRRN��/DWHV� MDSRQLFXV�� LQ� WKH� 6KLPDQWR� HVWXDU\�� -DSDQHVH�
-RXUQDO�RI�,FKWK\RORJ\�������������������
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�� .DLVHU�0�-���$WWULOO�0�-���-HQQLQJV�6���7KRPDV�'�1���%DUQHV�'�.�$���%ULHUOH\�
$�6��� 3ROLQLQ� 1�9�&��� 5DIIDHOOLL� '�*�� DQG�:LOOLDPV� 3�-�%���0DULQH� HFRORJ\��
SURFHVVHV�� V\VWHPV�� DQG� LPSDFWV�� VHFRQG� HGLWLRQ� 2[IRUG� 8QLYHUVLW\� 3UHVV��
1HZ�<RUN������������SS�

��� .HQGDOO�$�:�-U���$KOVWURP�(��+��DQG�0RVHU�+�*���(DUO\�OLIH�KLVWRU\�VWDJHV�RI�
ILVKHV�DQG�WKHLU�FKDUDFWHUV� ,Q��0RVHU�+�*���5LFKDUG�:�-���&RKHQ�'�0���)DKD\�
0�3���.HQGDOO�$�:��DQG�5LFKDUGVRQ�6�/���HGV����2QWRJHQ\�DQG�6\VWHPDWLFV�RI�
)LVKHV�� $PHULFDQ� 6RFLHW\� RI� ,FKWK\RORJLVWV� DQG� +HUSHWRORJLVWV�� 6SHFLDO�
3XEOLFDWLRQ����������SS��������

��� /HLV�-�0��DQG�7UQVNL�7���7KH�/DUYD�RI�,QGR�� 3DFLILF�VKRUHILVKHV� 1HZ�6RXWK�
:DOHV�8QLYHUVLW\�)UHVV��������SS�

��� 2NL\DPD�0���$Q� DWODV� RI� WKH� HDUO\� VWDJH� ILVKHV� LQ� -DSDQ�� 7RNDL� 8QLYHUVLW\�
3UHVV��7RN\R��-DSDQ��������SS����������

��� =HHQD� .�9�� DQG� %HHYL� -�.�6��� $� QHZ� UHFRUG� RI� +RRJO\� +DOIEHDN��
=HQDUFKRSWHUXV� VWULJD� �%O\WK�� ������ �%HORQLIRUPHV�� +HPLUDPSKLGDH�� IURP�
.HUDOD��,QGLD��=RR¶V�SULQW��������������������

��� 7UҫQ�ĈӭF�+ұX��1JX\ӉQ�/kQ�+�QJ�6ѫQ��7UҫQ�/kP�ĈӗQJ��3KkQ�E͙ Fi�WKHR�NL͋X
UͳQJ�W̩L�.KX�G͹ WUͷ VLQK�TX\͋Q�Ĉ͛QJ�1DL��.ӹ \ӃX�+ӝL�QJKӏ .KRD�KӑF�4XӕF�
JLD�OҫQ�WKӭ ,,, YӅ 1JKLrQ�FӭX�Yj�JLҧQJ�Gҥ\�VLQK�KӑF�ӣ 9LӋW�1DP��1[E��.KRD�
KӑF�7ӵ QKLrQ�Yj�&{QJ�QJKӋ��������WU���������

��� 1JX\HQ� +XX� 'XF�� 1JR� 7KL�0DL� +XRQJ�� 7UDQ� 'XF� +DX�� /LVW� RI� ILVK� LQ� WKH�
+RQJ�5LYHU��9LHW�1DP��.ӹ \ӃX�+ӝL�QJKӏ NKRD�KӑF�7RjQ�TXӕF�YӅ 1Jѭ�KӑF�OҫQ�
WKӭ ,� 1[E��.KRD�KӑF�7ӵ QKLrQ�Yj�&{QJ�QJKӋ��������WU�������

��� )URHVH� 5�� DQG� 3DXO\� '�� HGV��� )LVK%DVH�� :RUOG� :LGH� :HE� (OHFWURQLF�
3XEOLFDWLRQ������� ZZZ�ILVKEDVH�RUJ �$FFHVVHG�)HEUXDU\�������

��� ,QRXH� .�� DQG� 7DNHL� <��� 'LYHUVH� DGDSWDELOLW\� LQ� 2U\]LDV� VSHFLHV� WR� KLJK�
HQYLURQPHQWDO�VDOLQLW\��=RRORJLFDO�6FLHQFH����������������������

��� 7UDQ�'�+�� DQG�7D�7�7���'HSHQGHQFH� RI�+DLQDQ�PHGDND��2U\]LDV� FXUYLQRWXV�
�1LFKROV� 	� 3RSH�� ������� RQ� VDOLQLW\� LQ� WKH� 7LHQ� <HQ� HVWXDU\� RI� QRUWKHUQ�
9LHWQDP��$QLPDO�%LRORJ\�����������������

��� 7UDQ�7�7�� &RPSDULVRQ�RI�HDUO\�OLIH�KLVWRULHV�RI�HXU\KDOLQH�ILVKHV�LQ�HVWXDULHV�
EHWZHHQ� 9LHWQDP� DQG� -DSDQ�� *UDGXDWH� VFKRRO� RI� .XURVKLR� 6FLHQFH� .RFKL�
8QLYHUVLW\�������

��� +DQLI�0�$���6LGGLN�0�$�%���1DKDU�$���&KDNODGHU�0�5��DQG�)RWHGDU�5���$�QHZ�
GLVWULEXWLRQ� RI� WKH� EXIIRQ¶V� ULYHU� JDUILVK�� =HQDUFKRSWHUXV� EXIIRQLV�
�9DOHQFLHQQHV��������LQ� WKH�FRDVWDO�ULYHUV�RI�%DQJODGHVK��-RXUQDO�RI�$SSOLHG�
,FKWK\RORJ\������������������������
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6800$5<

63(&,(6�&20326,7,21�$1'�',675,%87,21�2)�($5/<�67$*(6�
2)�%(/21,)250(6�,1�7+(�.$/21*�(678$5<�

48$1*�1,1+�3529,1&(��9,(7�1$0

%HORQLIRUPHV�FRQVLVWV�RI�����VSHFLHV�LQ�WKH�ZRUOG��DQG����VSHFLHV LQ�9LHWQDP��
DQG� VRPH� VSHFLHV� KDYH� HFRQRPLF� YDOXHV�� 0DQ\� VSHFLHV� LQ� WKLV� RUGHU� RFFXU� LQ�
EUDFNLVK�ZDWHU�DQG�HYHQ�LQ�IUHVKZDWHU��,QIRUPDWLRQ�DERXW�GLVWULEXWLRQ�RI�ODUYDH�DQG�
MXYHQLOHV� RI� VSHFLHV� LQ� WKLV� RUGHU� KDV� EHHQ� OHVV� FRQFHUQHG�� HVSHFLDOO\� LQ�9LHWQDP��
0RQWKO\�VXUYH\V�FRQGXFWHG�XVLQJ�D�VPDOO�VHLQH�QHW�IURP�6HSWHPEHU������WR�$XJXVW�
����� LQ� WKH� .DORQJ� HVWXDU\�� 4XDQJ� 1LQK� 3URYLQFH� FROOHFWHG� D� WRWDO� RI� ����
LQGLYLGXDOV�� DQG� �� VSHFLHV� IURP� %HORQLIRUPHV� ZHUH� GHWHUPLQHG� �2U\]LDV� ODWLSHV�
6WURQJ\OXUD� VWURQJ\OXUD�� +\SRUKDPSKXV� OLPEDWXV�� 5K\QFKRUKDPSKXV� JHRUJLL��
=HQDUFKRSWHUXV�EXIIRQLV��=HQDUFKRSWHUXV�GXQFNHUL��=HQDUFKRSWHUXV�VS����7KLV�SDSHU�
H[DPLQHG� VSDWLR�WHPSRUDO� GLVWULEXWLRQV� RI� WKHVH� ODUYDH� DQG� MXYHQLOHV�� /DUYDH� DQG�
MXYHQLOHV� RI� QHHGOHILVKHV� DSSHDUHG� PDLQO\� LQ� WKH� UDLQ\� VHDVRQ� LQ� D� UDQJH� ZDWHU�
WHPSHUDWXUH� RI� ����R&� WR� ����R&�� 7KH\� RFFXUUHG� LQ�PRVW� RI� VDPSOLQJ� VLWHV� LQ� WKH�
HVWXDU\��2�� ODWLSHV LV�RQO\�GLVWULEXWHG� LQ� WKH�XSSHU�SDUW�DQG� WKH�KHDG�RI� WKH�HVWXDU\�
�DYHUDJH� VDOLQLW\� RI� �������Å��� WKH� UHPDLQLQJ� VSHFLHV� DUH� RQO\� GLVWULEXWHG� LQ� WKH�
PLGGOH�DQG�ORZHU�SDUWV�RI�WKH�HVWXDU\��DYHUDJH�VDOLQLW\�RI������������Å���7KXV��WKH�
VDOLQLW\�LV�DQ�LPSRUWDQW�IDFWRU�UHODWHG�WR�WKH�GLVWULEXWLRQ�RI�ODUYDH�DQG�MXYHQLOHV�RI�WKH�
%HORQLIRUPHV�LQ�WKH�VWXG\�DUHD�

.H\ZRUGV�� 1HHGOHILVKHV�� ODUYDH� DQG� MXYHQLOHV�� VDOLQLW\�� VSDWLR�WHPSRUDO�
GLVWULEXWLRQ��.DORQJ�HVWXDU\��Fi�.uP��̭X� WU�QJ�Yj�Fi� FRQ��Q͛QJ�ÿ͡ PX͙L��SKkQ�E͙
WKHR�NK{QJ�JLDQ�Yj�WKͥL�JLDQ��F͵D�V{QJ�.D�/RQJ�

1K̵Q�EjL�QJj\��� WKiQJ���QăP�����

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

+RjQ�WKL͏Q�QJj\��� WKiQJ�� QăP�����

��� 7U˱ͥQJ�Ĉ̩L�K͕F�.KRD�K͕F�7͹ QKLrQ��Ĉ̩L�K͕F�4X͙F�JLD�+j�1͡L
��� 7U˱ͥQJ�Ĉ̩L�K͕F�6˱�SK̩P�+j�1͡L


