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7U˱ͥQJ�6D��&͡W� ,��JKL�QK̵Q� WKHR�ÿ͉� WjL��&͡W� ,,��7KHR�N͇W�TX̫�QJKLrQ�FͱX�FͯD�Ĉ͟�
&{QJ�7KXQJ�Yj�F͡QJ�V�W̩L�ÿi�7͙F�7DQ�>�@��

+uQK����6ӕ�OѭӧQJ�EұF�Kӑ��JLӕQJ�Yj�ORjL�FӫD�KDL�SKkQ�OӟS�70&%��
WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�7ӕF�7DQ�

��

�

��

�

��

��

�

��

��

��

��

��

��

&DHQRJDVWURSRGD 9HWLJDVWURSRGD

+ӑ *LӕQJ /RjL



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

dҢƉ�ĐŚş�<ŚŽĂ�ŚҸĐ�ǀă��ƀŶŐ�ŶŐŚҵ�ŶŚŝҵƚ�ĜӀŝ͕�^Һ�Ϯϵ͕�ϭϮͲϮϬϮϮ�ϰϴ

&iF�NӃW�TXҧ�SKkQ�WtFK�WUuQK�Ej\�GѭӟL�ÿk\�GӵD�WUrQ�PүX�YұW�FӫD����ORjL�70&%�
ÿѭӧF�FK~QJ� W{L� WKX� WKұS� WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�7ӕF�7DQ� WURQJ�FiF�FKX\ӃQ�
NKҧR�ViW�WKӵF�ÿӏD��

7ҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�FӫD�ÿi�7ӕF�7DQ�ÿm�JKL�QKұQ�ÿѭӧF���SKkQ�OӟS��WURQJ�
ÿy�SKkQ�OӟS�&DHQRJDVWURSRGD�Fy�Vӕ�Kӑ�Yj�JLӕQJ�QKLӅX�QKҩW�����Kӑ�����JLӕQJ�FKLӃP�
����WәQJ�Vӕ�Kӑ�Yj�����WәQJ�Vӕ�JLӕQJ���SKkQ�OӟS�9HWLJDVWURSRGD�Fy���Kӑ����JLӕQJ�
FKLӃP�����WәQJ�Vӕ�Kӑ�Yj�����WәQJ�Vӕ�JLӕQJ���+uQK�����

0ӭF�ÿӝ�ÿD�GҥQJ�ORjL�WURQJ�FiF�SKkQ�OӟS�WѭѫQJ�Wӵ�QKѭ�PӭF�ÿӝ�ÿD�GҥQJ�Kӑ�Yj�
JLӕQJ��3KkQ�OӟS�&DHQRJDVWURSRGD�Fy�Vӕ�ORjL�QKLӅX�QKҩW�����ORjL�FKLӃP�����WәQJ�Vӕ�
ORjL���SKkQ�OӟS�9HWLJDVWURSRGD�����ORjL��FKLӃP�������

+uQK����$�%��$UHVWRULGHV�DUJXV��&�'��%LVWROLGD�XUVHOOXV��(�)��(UURQHD�HUURQHV���
*�+��/XULD�LVDEHOOD��,�-��/\QFLQD�FDUQHROD��.�/��/��O\Q[��0�1��0RQHWDULD�
FDSXWVHUSHQWLV��2�3��0��PRQHWD��4�5��1DULD�KHOYROD��6�7��1��ODEUROLQHDWD���
8�9��1��SRUDULD��:�;��1XFOHRODULD�QXFOHXV��<�=��3XUSXUDGXVWD�JUDFLOLV���

$$�$%��3XVWXODULD�ELVWULQRWDWD��$&�$'��/DPSDVRSVLV�UKRGRVWRPD

.ӃW�TXҧ�QJKLrQ�FӭX�FKR�WKҩ\�WKjQK�SKҫQ�ORjL�70&%�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�
FӫD�ÿi�7ӕF�7DQ�FKӫ�\ӃX�WKXӝF�SKkQ�OӟS�&DHQRJDVWURSRGD��7ӹ�OӋ�Qj\�FǊQJ�SK��KӧS�
YӟL�QJKLrQ�FӭX�WUѭӟF�ÿk\�FӫD�/ăQJ�9ăQ�.ҿQJ�>�@��1JX\ӉQ�7LӃQ�&ҧQK�>�@��Ĉӛ�&{QJ�
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7KXQJ�>�@�WҥL�TXҫQ�ÿҧR�7UѭӡQJ�6D����������ORjL�WKXӝF�SKkQ�OӟS�&DHQRJDVWURSRGD���
7KHR�+\OOHEHUJ�Yj�.LOEXUQ�ÿk\�FǊQJ�Oj�SKkQ�OӟS�Fy�WKjQK�SKҫQ�ORjL�ÿD�GҥQJ�QKҩW�ӣ�
9LӋW�1DP�>��@��

+uQK����$�%� &OLYLSROOLD�SXOFKUD��&�'��&DVPDULD�HULQDFHXV��(�)��'LVWRUVLR�DQXV��
*�+��&RQRPXUH[�OXKXDQXV��,�-��/DPELV�VFRUSLXV��.�/��/HQWLJR�OHQWLJLQRVXV��0�1�

(XSOLFD�WXUWXULQD��2�3��'ROLFKRODWLUXV�ODQFHD��4�5��3HULVWHUQLD�QDVVDWXOD���
6�7��7XUULODWLUXV�WXUULWXV��8�9� &RQXV�OLWWHUDWXV��:�;� &��OLYLGXV��<�=� &��PXVLFXV��

$$�$%� &��SODQRUELV��$&�$'� &��YLUJR

7URQJ�Vӕ�FiF�Kӑ�70&%�ÿѭӧF�JKL�QKұQ�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�7ӕF�7DQ��
Kӑ�&\SUDHLGDH�Fy�Vӕ�JLӕQJ�QKLӅX�QKҩW��������JLӕQJ��FKLӃP�����WәQJ�Vӕ�JLӕQJ���WLӃS�
WKHR� Oj� Kӑ�0XULFLGDH� ������ JLӕQJ�� FKLӃP� ���� WәQJ� Vӕ� JLӕQJ��� Kӑ� 6WURPELGDH� ���
JLӕQJ��FKLӃP����WәQJ�Vӕ�JLӕQJ������Kӑ�FzQ�OҥL�FKӍ�JKL�QKұQ�Wӯ�����JLӕQJ�FKLӃP�����
WәQJ�Vӕ�JLӕQJ��.ӃW�TXҧ�QJKLrQ�FӭX�FKR�WKҩ\�ÿD�Vӕ�FiF�Kӑ�70&%�WҥL�NKX�YӵF�Kӗ�QѭӟF�
PһQ�ӣ�ÿi�7ӕF�7DQ�Fy�Vӕ�JLӕQJ�NKi�WKҩS������JLӕQJ�Kӑ����

;pW�YӅ�ÿӝ�ÿD�GҥQJ�ORjL��Kӑ�&\SUDHLGDH�FǊQJ�Fy�Vӕ�ORjL�ÿD�GҥQJ�QKҩW��Kӑ�Qj\�Fy�
������ ORjL� �FKLӃP� ���� WәQJ� Vӕ� ORjL��� WLӃS� ÿӃQ� Oj� Kӑ�&HULWKLLGDH� ������ ORjL�� FKLӃP�
���� WәQJ� Vӕ� ORjL��� Kӑ� &RQLGDH�� 7HUHEULGDH�� 0XULFLGDH� ������ ORjL�� FKLӃP� �����
6WURPELGDH�� 7HJXOLGDH�� 7XUELQLGDH� ������ ORjL�� FKLӃP� ����� ��� Kӑ� FzQ� OҥL� FKӍ� SKiW�
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KLӋQ�����ORjL�FKLӃP�����WәQJ�Vӕ�ORjL��0һF�G���FiF�Kӑ�Fy�Wӯ�����ORjL�FKLӃP�����WәQJ�
Vӕ�Kӑ�� WX\� QKLrQ�FKӍ� FKLӃP����� WәQJ� Vӕ� ORjL��.ӃW�TXҧ�Qj\�FKR� WKҩ\� Vӕ� OѭӧQJ� ORjL�
70&%�WURQJ�PӛL�Kӑ�WҥL�TXҫQ�ÿҧR�7UѭӡQJ�6D�WѭѫQJ�ÿӕL�tW��

1JKLrQ�FӭX�ÿm�JKL�QKұQ�ÿѭӧF����JLӕQJ�70&%�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�
7ӕF�7DQ��WURQJ�ÿy�JLӕQJ�&RQXV�WKXӝF�Kӑ�&RQLGDH�ÿD�GҥQJ�QKҩW�YӅ�Vӕ�ORjL����ORjL���
WLӃS�ÿӃQ�Oj�JLӕQJ�5KLQRFODYLV����ORjL�����JLӕQJ�1DULD��2[\PHULV����ORjL���FzQ�OҥL����
JLӕQJ��Fy�����ORjL�JLӕQJ���WURQJ�ÿy�Fy����JLӕQJ�FKӍ�Fy���ORjL���

.ӃW�TXҧ�FKR�WKҩ\�KҫX�KӃW�FiF�JLӕQJ�70&%�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�7ӕF�
7DQ�Fy�Vӕ�OѭӧQJ�GѭӟL���ORjL�JLӕQJ��7ӹ�OӋ�Qj\�WѭѫQJ�Wӵ�QKѭ�NӃW�TXҧ�QJKLrQ�FӭX�FӫD�
Ĉӛ�&{QJ�7KXQJ�Yj�FӝQJ�Vӵ��������JLӕQJ�Fy�Vӕ�OѭӧQJ�Wӯ�����ORjL�JLӕQJ��FKLӃP�����
WәQJ�Vӕ� JLӕQJ�� >�@��1JX\rQ�QKkQ�FKR� Vӵ�QJKqR�QjQ�YӅ� WKjQK�SKҫQ� ORjL� WҥL� ÿk\�GR�
VLQK�FҧQK�OzQJ�Kӗ�FKӫ�\ӃX�Oj�QӅQ�ÿi\�VDQ�K{�FKӃW�Yj�FiW��

7URQJ�QJKLrQ�FӭX�Qj\�NK{QJ�JKL�QKұQ�ÿѭӧF�ORjL�QjR� WKXӝF�Kӑ�1HULWLGDH��ĈLӅX�
Qj\�Fy�WKӇ�ÿѭӧF�Oê�JLҧL�EӣL�SKҥP�YL�QJKLrQ�FӭX�FӫD�ÿӅ�WjL��WұS�WUXQJ�QJKLrQ�FӭX�WҥL�NKX�
YӵF�GѭӟL�WULӅX��WURQJ�NKL�ÿy�Kӑ�1HULWLGDH�SKkQ�Eӕ�FKӫ�\ӃX�ӣ�Y�QJ�WULӅX�Yj�WUrQ�WULӅX��

+uQK����$�%��+DUSD�JUDFLOLV��&�'��0\XUHOOD�DIILQLV��(�)��0\XUHOOD�VS����
*�+��2[\PHULV�FUHQXODWD��,�-��2��PDFXODWD��.�/��2��IHOLQD��0�1��1HEXODULD�
FRQWUDFWD��2�3��&RUDOOLRSKLOD�EXOELIRUPLV��4�5��&��YLRODFHD��6�7��'UXSD�
UXEXVLGDHXV��8�9��'UXSHOOD�FRUQXV��:�;��1DVVD�IUDQFROLQD��<�=��2OLYD�

DPHWK\VWLQD��$$�$%��&HULWKLXP�FROXPQD��$&�$'��&��(FKLQDWXP�
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��1KӳQJ�ORjL�Fy�JLi�WUӏ�NLQK�WӃ�

7URQJ�Vӕ�FiF�ORjL�70&%�ÿѭӧF�JKL�QKұQ�ÿѭӧF�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�
7ӕF� 7DQ�� PӝW� Vӕ� ORjL� Fy� JLi� WUӏ� NLQK� WӃ� FDR� QKѭ�� 7XUER� FKU\VRVWRPXV�� 7HFWXV�
WULVHULDOLV�� 5RFKLD� FRQXV�� /DPELV� VFRUSLXV�� /HQWLJR� OHQWLJLQRVXV� &RQRPXUH[�
OXKXDQXV��7URFKXV�PDFXODWXV��1JRjL�UD��WURQJ�GDQK�ViFK�WKjQK�SKҫQ�ORjL�70&%�JKL�
QKұQ� ÿѭӧF� Fy� �� ORjL� WKXӝF� GDQK� PөF� 6iFK� Ĉӓ� 9LӋW� 1DP� ����� QKѭ�� $UHVWRULGHV�
DUJXV��+DOLRWLV�RYLQD��7HFWXV�S\UDPLV��5RFKLD�QLORWLFD���

+uQK����$�%��5KLQRFODYLV�DUWLFXODWD��&�'��5��DVSHUD��(�)��5��GLDGHPD��*�+��5��
VLQHQVLV��,�-��+DOLRWLV�RYLQD��.�/��$QJDULD�IRUPRVD��0�1��&KU\VRVWRPD�SDUDGR[XP��
2�3��7RVDWURFKXV�DWWHQXDWXV��4�5��7URFKXV�KLVWULR��6�7��5RFKLD�FRQXV��8�9��7HFWXV�

S\UDPLV��:�;��7��WULVHULDOLV��<�=��$VWUDOLXP�UKRGRVWRPXP��$$�$%��7XUER�
FKU\VRVWRPXV��$&�$'��7��SHWKRODWXV

��1KӳQJ�JKL�QKұQ�PӟL�

6R�YӟL�FiF�QJKLrQ�FӭX�WUѭӟF�ÿk\��QJKLrQ�FӭX�Qj\�Eә�VXQJ�WKrP����ORjL�70&%�
FKR�GDQK�PөF�ORjL�WKXӝF�ÿi�7ӕF�7DQ�Yj����ORjL�FKR�NKX�YӵF�ELӇQ�TXҫQ�ÿҧR�7UѭӡQJ�
6D��1kQJ�WәQJ�Vӕ�ORjL�WҥL�7ӕF�7DQ�OrQ����ORjL�WKXӝF����JLӕQJ�����Kӑ����Eӝ����SKkQ�OӟS�
Yj�TXҫQ�ÿҧR�7UѭӡQJ�6D�OrQ�����ORjL�WKXӝF�����JLӕQJ�����Kӑ�����Eӝ����SKkQ�OӟS��
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7URQJ�WәQJ�Vӕ����ORjL�WKXӝF�QKyP�70&%�WKX�ÿѭӧF�ӣ�NKX�YӵF�QJKLrQ�FӭX��Fy���
ORjL�WKX�ÿѭӧF�WUrQ����PүX�YұW��FKLӃP����WәQJ�Vӕ�ORjL���ÿk\�Oj�QKӳQJ�ORjL�FKLӃP�ѭX�
WKӃ�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�7ӕF�7DQ�JӗP��5KLQRFODYLV DVSHUD� 5��GLDGHPD��5��
VLQHQVLV��7URFKXV�KLVWULR�����ORjL�WKX�ÿѭӧF�Wӯ�����PүX��FKLӃP�����WәQJ�Vӕ�ORjL������
ORjL�WKX�ÿѭӧF�GѭӟL���PүX�YұW��FKLӃP�������WURQJ�ÿy�Fy����ORjL�FKӍ�WKX�ÿѭӧF���PүX�
YұW��ÿk\�Fy�WKӇ�FRL�Oj�QKӳQJ�ORjL�KLӃP�JһS�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�ӣ�ÿi�7ӕF�7DQ�
QKѭ� FiF� ORjL��$UHVWRULGHV� DUJXV�� /XULD� LVDEHOOD�� /\QFLQD� O\Q[��1DULD� ODEUROLQHDWD��
&DVPDULD� HULQDFHXV�� +DOLRWLV� RYLQD�� $QJDULD� IRUPRVD�� &KU\VRVWRPD� SDUDGR[XP��
5RFKLD�FRQXV��7XUER�SHWKRODWXV��

�����ĈһF�ÿLӇP�SKkQ�Eӕ�

.ӃW�TXҧ�QJKLrQ�FӭX�ÿm�[iF�ÿӏQK�ÿѭӧF���� ORjL�SKkQ�Eӕ�ӣ�QӅQ�ÿi\�FiW�� FKLӃP�
����WәQJ�Vӕ�ORjL��ĈLӇQ�KuQK�Oj�FiF�ORjL�WKXӝF�Kӑ�6WURPELGDH��7HUHEULGDH��2OLYLGDH��
&HULWKLLGDH� QKѭ�� &RQRPXUH[� OXKXDQXV�� /DPELV� VFRUSLXV�� /HQWLJR� OHQWLJLQRVXV��
0\XUHOOD� DIILQLV�� 2[\PHULV� FUHQXODWD�� 2�� PDFXODWD�� 2�� IHOLQD�� 2OLYD� DPHWK\VWLQD��
&HULWKLXP�FROXPQD��&��HFKLQDWXP��5KLQRFODYLV�DUWLFXODWD��5��GLDGHPD��5��VLQHQVLV����

3KkQ�Eӕ� WUrQ�QӅQ�ÿi\�FӭQJ� �ÿi\�ÿi��ÿi\�VDQ�K{� FKӃW��ÿi\�VDQ�K{��Fy���� ORjL�
FKLӃP� ���� WәQJ� Vӕ� ORjL�� WURQJ� GҥQJ� QӅQ� ÿi\� Qj\� Fy� FiF� ORjL� FKLӃP� ѭX� WKӃ� QKѭ��
0RQHWDULD�FDSXWVHUSHQWLV��0��PRQHWD��(XSOLFD�WXUWXULQD��&RUDOOLRSKLOD�EXOELIRUPLV��
&�� YLRODFHD�� 'UXSD� UXEXVLGDHXV�� 'UXSHOOD� FRUQXV�� 7URFKXV� PDFXODWXV�� 7�� KLVWULR��
7HFWXV�S\UDPLV��$VWUDOLXP�UKRGRVWRPXP��7XUER�FKU\VRVWRPXV���

1JRjL�UD��PӝW�Vӕ�ORjL�ӕF�FӕL�WKXӝF�JLӕQJ�&RQXV�WKѭӡQJ�ҭQ�QҩS�WURQJ�FiF�K}P�
FiW�QKӓ�WUrQ�UҥQ�QKѭ��&RQXV�SODQRUELV��&��YLUJR��&��OLWWHUDWXV�

.ӃW�TXҧ�QJKLrQ�FӭX�FKR�WKҩ\�FiF�ORjL�70&%�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�FӫD�ÿi�
7ӕF�7DQ�SKkQ�Eӕ�FKӫ�\ӃX�WUrQ�QӅQ�ÿi\�UҥQ�VDQ�K{��ÿi�VDQ�K{�FKӃW��ĈLӅX�Qj\�Fy�WKӇ�
ÿѭӧF�Oê�JLҧL�GR�GҥQJ�QӅQ�ÿi\�Qj\�FXQJ�FҩS�QJXӗQ�WKӭF�ăQ�Yj�FKӛ�ҭQ�QҩS�SKRQJ�SK~�
VR�YӟL�QӅQ�ÿi\�FiW��

���.ӂ7�/8Ұ1��

.ӃW�TXҧ�QJKLrQ�FӭX�ÿm�[iF�ÿӏQK�ÿѭӧF����ORjL�70&%�WKXӝF����JLӕQJ�����Kӑ����
Eӝ����SKkQ�OӟS�ӣ�NKX�YӵF�Kӗ�QѭӟF�PһQ�WҥL�ÿi�7ӕF�7DQ��WURQJ�ÿy����ORjL�[iF�ÿӏQK�ÿӃQ�
EұF� ORjL���� ORjL�[iF�ÿӏQK�ÿӃQ�EұF�JLӕQJ��.ӃW�TXҧ�FӫD�QJKLrQ�FӭX�Eә�VXQJ� WKrP����
ORjL�70&%�FKR�ÿi�7ӕF�7DQ�Yj����ORjL�FKR�NKX�YӵF�ELӇQ�WKXӝF�TXҫQ�ÿҧR�7UѭӡQJ�6D��
1kQJ�WәQJ�Vӕ�ORjL�WҥL�7ӕF�7DQ�OrQ����ORjL�WKXӝF����JLӕQJ�����Kӑ����Eӝ����SKkQ�OӟS�Yj�
TXҫQ�ÿҧR�7UѭӡQJ�6D�OrQ�����ORjL�WKXӝF�����JLӕQJ�����Kӑ�����E{����SKkQ�OӟS��&iF�ORjL�
70&%�WҥL�NKX�YӵF�Kӗ�QѭӟF�PһQ�WUrQ�ÿi�7ӕF�7DQ�SKkQ�Eӕ�FKӫ�\ӃX�ӣ�QӅQ�ÿi\�UҥQ�VDQ�
K{��ÿi�VDQ�K{�FKӃW�QѫL�Fy�QJXӗQ�WKӭF�ăQ�Yj�FKӛ�ҭQ�QҩS�SKRQJ�SK~��
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�� ĈһQJ�1JӑF�7KDQK��FKӫ�ELrQ��Yj�FV���%L͋Q�Ĉ{QJ���W̵S�,9��6LQK�Y̵W�Yj�VLQK�WKiL�
EL͋Q��1[E��.KRD�KӑF�7ӵ�QKLrQ�Yj�&{QJ�QJKӋ��������WU���������

�� &RRSHU�7��)���*LOPRXU�-��3���)DEULFLXV�.��(���%LRLQGLFDWRUV�RI�FKDQJHV�LQ�ZDWHU�
TXDOLW\� RQ� FRUDO� UHHIV�� 5HYLHZ� DQG� UHFRPPHQGDWLRQV� IRU� PRQLWRULQJ�
SURJUDPPHV��&RUDO�5HHIV��������������������

�� )$2��7KH�VWDWH�RI�:RUOG�ILVKHULHV�DQG�DTXDFXOWXUH��������S���������

�� /ăQJ�9ăQ�.ҿQJ��6˯�E͡�QJKLrQ�FͱX�Y͉� WKjQK�SK̯Q� ORjL�Yj�SKkQ�E͙�FͯD� WKkQ�
P͉P�FKkQ�EͭQJ��*DVWURSRGD���0ROOXVFD��FͯD�TX̯Q�ÿ̫R�7U˱ͥQJ�6D��7X\ӇQ�WұS�
QJKLrQ�FӭX�ELӇQ������������������

�� 1JX\ӉQ�7LӃQ�&ҧQK��%iR�FiR�W͝QJ�N͇W�ÿ͉�WjL�ÿL͉X�WUD�W͝QJ�KͫS�QJX͛Q�OͫL�VLQK�
Y̵W�EL͋Q�TX̯Q�ÿ̫R�7U˱ͥQJ�6D��������WU���������

�� Ĉӛ�&{QJ�7KXQJ��%iR�FiR�FKX\rQ�ÿ͉�KL͏Q�WU̩QJ�Yj�QJX͛Q�OͫL�VLQK�Y̵W�ÿi\�Y�QJ�
EL͋Q�TX̯Q�ÿ̫R�7U˱ͥQJ�6D��������WU��������

�� 1JX\ӉQ�+X\�<ӃW��ĈһQJ�1JӑF�7KDQK��1JX͛Q�OͫL�VLQK�Y̵W�Yj�FiF�K͏�VLQK�WKiL�ͧ�
Y�QJ� EL͋Q� TX̯Q� ÿ̫R� +RjQJ� 6D� Yj� 7U˱ͥQJ� 6D�� 1[E�� .KRD� KӑF� 7ӵ� QKLrQ� Yj�
&{QJ�QJKӋ��������WU��������

�� Ĉӛ�&{QJ�7KXQJ��FKӫ�ELrQ���&KX�9ăQ�7KXӝF��1JX\ӉQ�ĈăQJ�1JҧL��ĈjP�ĈӭF�7LӃQ��
1JX\ӉQ�7Kӏ� 7KX��1JX\ӉQ�7Kӏ�0LQK�+X\ӅQ��1JX\ӉQ�9ăQ�4XkQ��&DR� 7Kӏ� 7KX�
7UDQJ��/r�7Kӏ�7KXê��%�L�9ăQ�9ѭӧQJ��ĈD�G̩QJ�VLQK�K͕F�Yj� WL͉P�QăQJ�E̫R�W͛Q�
Y�QJ�TX̯Q�ÿ̫R�7U˱ͥQJ�6D��1[E��.KRD�KӑF�7ӵ�QKLrQ�Yj�&{QJ�QJKӋ��������WU����
�����

�� %RXFKHW�3KLOLSSH�HW�DO���5HYLVHG�&ODVVLILFDWLRQ��1RPHQFODWRU�DQG�7\SLILFDWLRQ�RI�
*DVWURSRG�DQG�0RQRSODFRSKRUDQ�)DPLOLHV��0DODFRORJLD�����������������������

��� KWWSV���ZZZ�PROOXVFDEDVH�RUJ���

��� 2NXWDQL� HW� DO���0DULQH� PROOXVNV� LQ� -DSDQ� �WH[W� DQG� DWODV� YHUVLRQV��� 7RNDL�
8QLYHUVLW\�3UHVV��������S����������

��� 3RSSH�*��7���7KH� OLVWLQJ� RI� 3KLOLSSLQH�0DULQH�0ROOXVNV��&RQFKERRNV�� ��������
S���������

��� Ĉӛ� 9ăQ� 7ӭ�� 7DNHQRUL� 6DVDNL�� /r� +�QJ� $QK�� 1KͷQJ� ORjL� ͙F� �0ROOXVFD��
*DVWURSRGD��SK͝�EL͇Q�ͧ�YHQ�EL͋Q��YHQ�ÿ̫R�9L͏W�1DP��1[E��.KRD�KӑF�7ӵ�QKLrQ�
Yj�&{QJ�QJKӋ��������WU��������

��� +\OOHEHUJ�-���.LOEXUQ�5�0���0DULQH�PROOXVFV�RI�9LHWQDP��DQQRWDWLRQV��YRXFKHU�
PDWHULDO��DQG�VSHFLHV�LQ�QHHG�RI�YHULILFDWLRQ��3KXNHW�0DULQH�%LRORJLFDO�&HQWUH��
6SHFLDO�3XEOLFDWLRQ������������������

��� 1JX\HQ�1JRF�7KDFK��6KHOOV�RI�9LHWQDP��&RQFK%RRNV��������S���������
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*DVWURSRGD� VSHFLPHQV�ZHUH� FROOHFWHG� LQ� WKUHH� ILHOG� WULSV� IURP�0D\�� ����� WR�
2FWREHU�������LQ�WKH�VDOW�ODNH�LQ�$OLVRQ�5HHI��ÿi�7ӕF�7DQ���7UXRQJ�6D�,VODQGV��6SUDWO\�
,VODQGV��� 9LHWQDP�� 5HVXOWV� KDYH� LGHQWLILHG� ��� VSHFLHV� EHORQJLQJ� WR� ��� JHQHUD�� ���
IDPLOLHV�� ��RUGHUV���� VXEFODVVHV� LQ� WKH� VDOW� ODNH� LQ�$OLVRQ�5HHI�� LQ�ZKLFK����VSHFLHV�
ZHUH� LGHQWLILHG� WR� VSHFLHV�� �� VSHFLHV� ZHUH� LGHQWLILHG� WR� JHQHUD�� &RPSDUHG�ZLWK� WKH�
UHVXOWV�RI�SUHYLRXV�VWXGLHV�LQ�$OLVRQ�5HHI��RXU�UHVHDUFK�KDV�UHFRUGHG����QHZ�VSHFLHV�
IRU�$OLVRQ�5HHI�� ��� QHZ� VSHFLHV� UHFRUGHG� IRU� 7UXRQJ� 6D� ,VODQGV� �6SUDWO\� ,VODQGV���
5HVXOWV�RI�UHVHDUFK�EULQJ�WKH�WRWDO�QXPEHU�RI�VSHFLHV�RI�WKH�*DVWURSRGD�LQ�$OLVRQ�5HHI�
WR����VSHFLHV�����JHQHUD�����IDPLOLHV����RUGHUV����VXEFODVVHV��EULQJ�WKH�WRWDO�QXPEHU�RI�
VSHFLHV�RI�WKH�*DVWURSRGD�LQ�7UXRQJ�6D�,VODQGV��6SUDWO\�,VODQGV��WR�����VSHFLHV������
JHQHUD�� ��� IDPLOLHV�� ��� RUGHUV� DQG� �� VXEFODVVHV��7KH� JDVWURSRG�PROOXVFV� LQ� WKH� VDOW�
ODNH�LQ�$OLVRQ�5HHI�DUH�GLVWULEXWHG�PDLQO\�RQ�WKH�FRUDO�UHHIV��GHDG�FRUDO�URFNV�ZKHUH�
WKHUH�DUH�ULFK�IRRGV�DQG�VKHOWHUV��

.H\ZRUGV�� $OLVRQ�5HHI�� 6SUDWO\� ,VODQGV��*DVWURSRGD�� ÿi� 7͙F� 7DQ�� TX̯Q� ÿ̫R�
7U˱ͥQJ�6D��7KkQ�P͉P�&KkQ�EͭQJ��

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��V͙�����1JX\͍Q�9ăQ�
+X\rQ��&̯X�*Ḽ\��+j�1͡L��9L͏W�1DP��
����9L͏Q�Ĉ͡QJ�Y̵W��9L͏Q�+jQ�OkP�.KRD�K͕F�1JD����8QLYHUVLWHWVND\D�(PE����
6W�3HWHUVEXUJ���������5XVVLD��

/LrQ�K͏��1JX\͍Q�7jL�7~�

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

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

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


