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9�QJ�Kҥ�OѭX�V{QJ�&iL�WKXӝF�WKjQK�SKӕ�1KD�7UDQJ��WӍQK�.KiQK�+zD��ÿѭӧF�[iF�
ÿӏQK�Wӯ�FҫX�Jӛ�'LrQ�3K~�ÿӃQ�&ӱD�/ӟQ��Fy�WKӇ�FKLD�OjP���NKX�YӵF��Y�QJ�QѭӟF�QJӑW�
TXDQK�QăP�Wӯ�FҫX�Jӛ�'LrQ�3K~�ÿӃQ�ÿұS�WUjQ�9ƭQK�3KѭѫQJ��Y�QJ�FKX\ӇQ�WLӃS�QJӑW���
Oӧ� Wӯ�ÿұS� WUjQ�ÿӃQ�FҫX�ĈѭӡQJ�6ҳW�Yj�Y�QJ�QѭӟF� WKѭӡQJ�[X\rQ�FKӏX� Vӵ�[kP�QKұS�
PһQ�FӫD�ELӇQ�Wӯ�FҫX�ĈѭӡQJ�6ҳW�ÿӃQ�&ӱD�/ӟQ��&y�WKӇ�QyL��Y�QJ�Kҥ�OѭX�V{QJ�&iL�Oj�
FKX\ӇQ�WLӃS�JLӳD�Y�QJ�QѭӟF�QJӑW�V{QJ�&iL�Yj�.KX�%ҧR�WӗQ�ELӇQ�YӏQK�1KD�7UDQJ��Oj�
QѫL�ѭѫQJ�GѭӥQJ��FXQJ�FҩS�QJXӗQ�GLQK�GѭӥQJ�OӟQ�FKR�FiF�ÿjQ�Fi�ӣ�ELӇQ�YHQ�Eӡ� 7X\�
ÿm�Fy�F{QJ�WUuQK�QJăQ�PһQ�Oj�ÿұS�WUjQ�JҫQ�FҫX�9ƭQK�3KѭѫQJ�QKѭQJ�GR�ELӃQ�ÿәL�NKt�
KұX�Yj�Vӵ�SKiW�WULӇQ�ӗ�ҥW�FiF�F{QJ�WUuQK�[k\�GӵQJ�ӣ�ÿҫX�QJXӗQ��WӕF�ÿӝ�ÿ{�WKӏ�KyD�GLӉQ�
UD�NKi�QKDQK�ӣ�KDL�ErQ�Eӡ�V{QJ�GүQ�ÿӃQ�VX\�JLҧP�QJKLrP�WUӑQJ�OѭX�OѭӧQJ�Yj�FKҩW�
OѭӧQJ�QѭӟF��ҧQK�KѭӣQJ�OӟQ�ÿӃQ�Vӵ�WӗQ�WҥL�Yj�ÿD�GҥQJ�FӫD�QJXӗQ�OӧL� WKӫ\�VLQK�YұW��
ÿһF�ELӋW�Oj�Fi�ӣ�NKX�YӵF�Qj\��

Ӣ�9LӋW�1DP��ÿD�Vӕ�FiF�QJKLrQ�FӭX�YӅ�NKX�KӋ�Fi�FӱD�V{QJ�FKӫ�\ӃX�WұS�WUXQJ�YӅ�
WKjQK�SKҫQ� ORjL�� ÿһF�ÿLӇP�VLQK�KӑF�� VLQK� VҧQ��0ӝW�YjL�QJKLrQ� FӭX�ÿӅ� FұS�ÿӃQ�ÿһF�
ÿLӇP�SKkQ�Eӕ�FӫD�Fi�ÿiQJ�FK~�ê�QKѭ��QJKLrQ�FӭX�FӫD�3RXOVHQ�HW�DO��>�@�YӅ�SKkQ�Eӕ�
Yj�VLQK�WKiL�PӝW�Vӕ�ORjL�Fi�WKѭӡQJ�JһS�ӣ�ĈӗQJ�EҵQJ�V{QJ�&ӱX�/RQJ��SKkQ�Eӕ�Fi�ӣ�
OѭX�YӵF�V{QJ�6jL�*zQ�>�@��SKkQ�Eӕ�Fi�WKHR�P�D�ӣ�V{QJ�3Ky�Ĉi\�>�@��SKkQ�Eӕ�Fi�WKHR�
WҫQJ�QѭӟF�Yj�P{L�WUѭӡQJ�VӕQJ�ӣ�FӱD�V{QJ�&ә�&KLrQ�>�@��SKkQ�Eӕ�Fi�WKHR�ÿӏD�Oê��ÿӏD�
KuQK��WKHR�KӋ�VLQK�WKiL�WKӫ\�YӵF��WKHR�WҫQJ�QѭӟF�ӣ�V{QJ�%ҵQJ�*LDQJ���.Ǥ�&�QJ�>�@��
SKkQ�Eӕ�Fi�WKHR�WKӫ\�YӵF��WKHR�P�D��ÿӝ�PһQ�ӣ�V{QJ�%D�&KӁ�Yj�7LrQ�<rQ�>�@��5LrQJ�
.KiQK�+zD��QKӳQJ�QJKLrQ�FӭX�YӅ�Fi�ÿm�WKӵF�KLӋQ�Wӯ�VӟP�QKѭQJ�FKӫ�\ӃX�WұS�WUXQJ�
YjR�QKyP�Fi�UҥQ�VDQ�K{��YHQ�ELӇQ�>����@��

9u�Yұ\��F{QJ�WUuQK�QJKLrQ�FӭX�Qj\�ÿѭӧF�[HP�Oj�ÿҫX�WLrQ�YӅ�SKkQ�Eӕ�Fi�ӣ�Y�QJ�
Kҥ�OѭX�V{QJ�&iL��WKjQK�SKӕ�1KD�7UDQJ��.ӃW�TXҧ�QJKLrQ�FӭX�VӁ�ÿyQJ�JyS�QKӳQJ�GүQ�
OLӋX�Fѫ�EҧQ��Fy�KӋ�WKӕQJ�YӅ�ÿһF�ÿLӇP�SKkQ�Eӕ�Fi�ӣ�OѭX�YӵF�Qj\��*yS�SKҫQ�FXQJ�FҩS�
GүQ�OLӋX�NKRD�KӑF�JL~S�KRҥFK�ÿӏQK�NӃ�KRҥFK�NKDL�WKiF��EҧR�YӋ�Yj�SKiW�WULӇQ�FiF�ORjL�
Fi�KӧS�Oê��

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

�����ĈӕL�WѭӧQJ�QJKLrQ�FӭX�

ĈӕL�WѭӧQJ�QJKLrQ�FӭX��&iF�ORjL�Fi�ӣ�Kҥ�OѭX�V{QJ�&iL�� WKjQK�SKӕ�1KD�7UDQJ��
WӍQK�.KiQK�+zD��

3KҥP�YL�QJKLrQ�FӭX��+ҥ� OѭX�V{QJ�&iL� WKXӝF�ÿӏD�SKұQ� WKjQK�SKӕ�1KD�7UDQJ��
7KӵF�KLӋQ�NKҧR�ViW�WKӵF�WӃ��WKX�PүX�WҥL���ÿLӇP�ÿҥL�GLӋQ�FKR���OѭX�YӵF�FӫD�Y�QJ�Kҥ�
OѭX�V{QJ�&iL��+uQK�����Wӯ�WKiQJ���ÿӃQ�WKiQJ����QăP�������
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+uQK����6ѫ�ÿӗ�Yӏ�WUt�WKX�PүX�Fi�ӣ�Kҥ�OѭX�V{QJ�&iL��1KD�7UDQJ

�����3KѭѫQJ�SKiS�QJKLrQ�FӭX�

7UӵF�WLӃS�ÿiQK�EҳW�F�QJ�YӟL�QJѭ�GkQ�WҥL�FiF�Yӏ�WUt�WKX�PүX��WҫQ�VXҩW���OҫQ�WKiQJ��
7�\�WKHR�NtFK�WKѭӟF�Yj�PӭF�ÿӝ�WKѭӡQJ�JһS��PӛL�ORjL�WKX�������FRQ��/RҥL�QJѭ�Fө�Vӱ�
GөQJ��OѭӟL�OӗQJ��OѭӟL�FѭӟF����PjQJ��NtFK�WKѭӟF�PҳW�OѭӟL��FP��Yj�OѭӟL�FKjL��

0үX�Fi�ÿѭӧF�WLӃQ�KjQK�[ӱ�Oê��SKkQ�WtFK��EҧR�TXҧQ�WKHR�KѭӟQJ�GүQ�QJKLrQ�FӭX�
Fi�FӫD�0RWRPXUD�	�,VKLNDZD�>�@��

7jL� OLӋX� ÿӏQK� ORҥL� FKtQK��.RWWHODW� >��@��&DUSHQWHU�	�1LHP� >��@��1DNDER� >��@��
&ұS�QKұW�WrQ�NKRD�KӑF�ORjL�WKHR�:2560�>��@��VҳS�[ӃS�KӋ�WKӕQJ�SKkQ�ORҥL�WKHR�)ULFNH�
Yj�FӝQJ�Vӵ�>��@��

'ӵD�WKHR�WtQK�WKtFK�QJKL�YӅ�ÿӝ�PһQ�FӫD�ORjL��FKLD�OjP���QKyP�>��@��QKyP�Fi�
QѭӟF� QJӑW� ÿLӇQ� KuQK�� QKyP� Fi� Fy� QJXӗQ� JӕF� ELӇQ�� QKyP� Fi� WKtFK� QJKL� ӣ� QѭӟF� Oӧ�
QKҥW��QKyP�Fi�WKtFK�QJKL�ӣ�QѭӟF�Oӧ�PһQ��QKyP�Fi�WKtFK�QJKL�ӣ�QѭӟF�Oӧ�YӯD��

7KHR�WtQK�WKtFK�QJKL�WKHR�VLQK�Fѭ��KDELWDW��FӫD�ORjL��FKLD�WKjQK���QKyP�>��@��Fi�
VӕQJ�WҫQJ�ÿi\��Fi�VӕQJ�WҫQJ�JLӳD��Fi�VӕQJ�WҫQJ�QәL���[D�Eӡ��Fi�VӕQJ�WҫQJ�QәL���JҫQ�Eӡ��
Fi�Fy�ÿӡL�VӕQJ�JҳQ�OLӅQ�YӟL�UҥQ�VDQ�K{��

7KHR�WұS�WtQK�GL�Fѭ�FӫD�ORjL��FKLD�NKX�KӋ�Fi�WKjQK���QKyP�WKHR�1RUWKFRWH�>����
��@��Fi�Fy�ÿӡL�VӕQJ�SKҫQ�OӟQ�ӣ�ELӇQ��VLQK�VҧQ�ӣ�QѭӟF�QJӑW��Fi�VLQK�VӕQJ�QѭӟF�Oӧ��VLQK�
VҧQ�ӣ�ELӇQ��Fi�GL�Fѭ�JLӳD�QѭӟF�QJӑW�Yj�ELӇQ�QKѭQJ�NK{QJ�SKҧL�ÿӇ�VLQK�VҧQ��Fi�FKӍ�GL�
Fѭ�VLQK�VҧQ�WURQJ�QѭӟF�QJӑW��Fi�FKӍ�GL�Fѭ�VLQK�VҧQ�WURQJ�ELӇQ��Fi�NK{QJ�GL�Fѭ��

ĈiQK�JLi�PӭF�TXDQ�KӋ�YӅ�WKjQK�SKҫQ�ORjL�Fi�JLӳD�FiF�Yӏ�WUt�WKX�PүX�EҵQJ�FKӍ�
Vӕ�WѭѫQJ�ÿӗQJ��6LPLODULW\�LQGH[��WKHR�F{QJ�WKӭF�FӫD�%UD\�&XUWLV�>��@���
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7URQJ�ÿy��<LM�Yj�<LN�Oj�Vӕ�OѭӧQJ�ORjL�WKӭ�L�WURQJ�WUҥP��NKX�KӋ�Fi��WKӭ�M�Yj�N���Vӕ�
OѭӧQJ�ORjL�S� �������������L��Vӕ�OѭӧQJ�WUҥP��NKX�KӋ�Fi��Q� �������������M����
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;ӱ�Oê��SKkQ�WtFK�Vӕ�OLӋX�EҵQJ�SKҫQ�PӅP�0LFURVRIW�([FHO�������

3KkQ�WtFK�PӭF�ÿӝ�WѭѫQJ�ÿӗQJ�JLӳD�FiF�NKX�KӋ�EҵQJ�SKҫQ�PӅP�3ULPHU������3$67�������

7KjQK�OұS�Vѫ�ÿӗ�SKkQ�Eӕ�EҵQJ�SKҫQ�PӅP�0DS,QIR�������

���.ӂ7�48Ҧ�9¬�7+Ҧ2�/8Ұ1�

�����&iF�QKyP�VLQK�WKiL�Fi�

.ӃW�TXҧ�ÿӏQK�GDQK�[iF�ÿӏQK�ÿѭӧF�WKjQK�SKҫQ�ORjL�Fi�ӣ�Y�QJ�Kҥ�OѭX�V{QJ�&iL�
JӗP�Fy�����ORjL������JLӕQJ�����Kӑ�����Eӝ��WKXӝF���OӟS��Fi�6өQ��&KRQGULFKWK\HV��Yj�
Fi�9k\�WLD��$FWLQRSWHUL���%ҧQJ�����ÿѭӧF�FKLD�WKjQK�FiF�QKyP�VLQK�WKiL�VDX��

�������1KyP�Fi�WKtFK�QJKL�ÿ͡�P̿Q�

ĈD�GҥQJ�QKҩW� Oj�QKyP�Fi�Fy�QJXӗQ�JӕF�ELӇQ�YӟL����ORjL��FKLӃP��������� WLӃS�
ÿӃQ�Oj�QKyP�Fi�WKtFK�QJKL�ӣ�QѭӟF�Oӧ�PһQ�Fy����ORjL��FKLӃP���������1KyP�Fi�WKtFK�
QJKL� ӣ� QѭӟF� Oӧ� YӯD� Fy� ��� ORjL�� FKLӃP� �������&i� QѭӟF� QJӑW� ÿLӇQ� KuQK� Fy� ��� ORjL�
�FKLӃP��������� ËW� ÿD�GҥQJ�QKҩW� Oj�QKyP�Fi� WKtFK�QJKL�ӣ� QѭӟF� Oӧ�QKҥW�YӟL� ��� ORjL�
�FKLӃP���������%ҧQJ�����

�������1KyP�Fi�WKtFK�QJKL�WKHR�VLQK�F˱��W̯QJ�Q˱ͣF��

7KjQK�SKҫQ�Fi�JKL�QKұQ�ӣ�Kҥ�OѭX�V{QJ�&iL�Fy�����QKyP�Fi�WKtFK�QJKL�WKHR�VLQK�
Fѭ��NK{QJ�Fy�Vӵ�KLӋQ�GLӋQ�FӫD�FiF� ORjL�Fi� WҫQJ�QәL� VӕQJ�[D�Eӡ��7URQJ�ÿy��QKyP�Fi�
VӕQJ�WҫQJ�ÿi\�ÿD�GҥQJ�QKҩW�YӟL����ORjL��FKLӃP���������1KyP�Fi�Fy�ÿӡL�VӕQJ�OLrQ�TXDQ�
ÿӃQ�UҥQ�VDQ�K{�YӟL����ORjL��FKLӃP�������1KyP�Fi�VӕQJ�ӣ�WҫQJ�JLӳD�Fy����ORjL��FKLӃP�
�������ËW�ÿD�GҥQJ�Oj�QKyP�Fi�VӕQJ�ӣ�WҫQJ�QәL�JҫQ�Eӡ�FKLӃP�������YӟL���ORjL��Fi�7UtFK�
[ѭѫQJ�6DUGLQHOOD�JLEERVD� �%OHHNHU���������Fi�5ӟS�7KU\VVD�KDPLOWRQLL��*UD\���������
Fi� ĈӕL� Yk\� WUѭӟF� 3ODQLOL]D� DIILQLV� �*�QWKHU�� ������� Fi� 7UiR� Yk\� OѭQJ� ÿHQ� $OHSHV�
PHODQRSWHUD� �6ZDLQVRQ�� ������ Yj� Fi�&KLP�EҥF�0RQRGDFW\OXV� DUJHQWHXV� �/LQQDHXV��
�������%ҧQJ�����

�������&iF�QKyP�Fi�GL�F˱�

7URQJ�Vӕ�FiF�ORjL�Fi�JKL�QKұQ�ÿѭӧF�ӣ�NKX�YӵF�QJKLrQ�FӭX��Fy����ORjL�ÿm�ÿѭӧF�
F{QJ�Eӕ�YӅ�WұS�WtQK�GL�Fѭ�FӫD�FK~QJ��FKLӃP���������7URQJ�ÿy��QKyP�ORjL�GL�FKX\ӇQ�
JLӳD�QѭӟF�PһQ�Yj�QѭӟF�QJӑW�ÿӇ�NLӃP�WKӭF�ăQ��NK{QJ�SKҧL�ÿӇ�VLQK�VҧQ�FKLӃP�WӍ�OӋ�FDR�
QKҩW� YӟL� ��� ORjL� �FKLӃP� WӍ� OӋ���������7LӃS� ÿӃQ�� QKyP�Fi� FKӍ� GL� Fѭ� VLQK� VҧQ� WURQJ�
QѭӟF� QJӑW� YӟL� ��� ORjL� �FKLӃP��������� QKyP� Fi� Qj\� WKѭӡQJ�GL� FKX\ӇQ� YjR� QKӳQJ�
Y�QJ�DR�ÿuD��ÿӗQJ�UXӝQJ��Y�QJ�QѭӟF�ӣ�WKѭӧQJ�QJXӗQ�ÿӇ�VLQK�VҧQ��1KyP�Fi�FKӍ�GL�Fѭ�
VLQK�VҧQ�WURQJ�ELӇQ�Fy����ORjL��FKLӃP��������1KyP�Fi�VӕQJ�ӣ�QѭӟF�Oӧ�GL�Fѭ�UD�ELӇQ��
FӱD�V{QJ�VLQK�VҧQ�Fy���ORjL��FKLӃP��������1KyP�ORjL�Fy�SKҫQ�OӟQ�ÿӡL�VӕQJ�ӣ�ELӇQ�GL�
Fѭ�YjR�QѭӟF�QJӑW�ÿӇ�VLQK�VҧQ�FKӍ�Fy���ORjL��FKLӃP��������&y���ORjL�ÿѭӧF�[iF�ÿӏQK�
WKXӝF�QKyP�ORjL�Fi�NK{QJ�GL�Fѭ��FK~QJ�WKѭӡQJ�WKtFK�QJKL�YӟL�WҫQJ�ÿi\��ÿӡL�VӕQJ�JҳQ�
OLӅQ�YӟL�FiF�UҥQ�ÿi��ÿi\�FiW�WK{��Fi�ĈөF�6LOODJR�DHROXV��-RUGDQ�	�(YHUPDQQ���������
Fi�7KLD� EHQ� JDQ�$EXGHIGXI� EHQJDOHQVLV� �%ORFK�� ������� Fi�7KLD� NKyL�3RPDFHQWUXV�
OLWWRUDOLV� �&XYLHU�� ������� Fi� 7KLD� YӏQK� 3ULVWRWLV� REWXVLURVWULV� �*�QWKHU�� ������� Fi�
&KDL�QKұW�EҧQ�,QHJRFLD�MDSRQLFD��&XYLHU���������%ҧQJ�����
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9ӏ�WUt�WKX�PүX� 1KyP�VLQK�WKiL�
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���� /XWMDQXV�OXWMDQXV�%ORFK������� �� �� �� � � � � � � %� 5� �
���� /XWMDQXV�PDODEDULFXV��%ORFK�	�6FKQHLGHU������� �� �� � � � � � � � /0 5� �
���� /XWMDQXV�UXVVHOOLL��%OHHNHU�������� �� �� �� �� �� � � � � /0 5� �
����� *HUUHLGDH�
���� *HUUHV�GHFDFDQWKXV��%OHHNHU�������� � � � �� �� �� �� � � /9� *� �
���� *HUUHV�HU\WKURXUXV��%ORFK�������� �� �� �� �� �� � � � � /0 5� 2F�
���� *HUUHV�ILODPHQWRVXV�&XYLHU������� �� �� �� �� �� �� �� � � /9� Ĉ� $P�
���� *HUUHV�OLPEDWXV�&XYLHU������� �� �� �� �� �� � � � � /0 Ĉ� $P�
���� *HUUHV�REORQJXV�&XYLHU������� �� �� �� � � � � � � %� 5� �
���� *HUUHV�R\HQD��)RUVVNnO�������� �� �� �� � � � � � � /0 5� �
����� +DHPXOLGDH�
���� 3RPDGDV\V�PDFXODWXV��%ORFK�������� �� �� �� �� �� � � � � /0 5� $P�
����� 6SDULGDH�
���� $FDQWKRSDJUXV�EHUGD��)RUVVNnO�������� �� �� �� �� �� �� � � � /9� Ĉ� 2F�
����� 1HPLSWHULGDH�
���� 6FRORSVLV�FLOLDWD��/DFHSqGH�������� �� �� �� � � � � � � /0 5� �
���� 6FRORSVLV�WDHQLRSWHUD��&XYLHU�������� �� � � � � � � � � %� Ĉ� �
���� 6FRORSVLV�YRVPHUL��%ORFK�������� �� �� � � � � � � � %� 5� �



EŐŚŝġŶ�ĐӈƵ�ŬŚŽĂ�ŚҸĐ�ĐƀŶŐ�ŶŐŚҵ�

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

77� 7rQ�NKRD�KӑF�
9ӏ�WUt�WKX�PүX� 1KyP�VLQK�WKiL�

$� $� $� $� $� $� $� $� $� Ĉ0 6&� '&�

����� 6FLDHQLGDH�
���� 1LEHD�VROGDGR��/DFHSqGH�������� �� �� �� � � � � � � /9� Ĉ� $P�
����� 0RQRGDFW\OLGDH�
���� 0RQRGDFW\OXV�DUJHQWHXV��/LQQDHXV�������� � �� �� �� �� �� �� �� �� /9� 1*� �

����� 3RPDFHQWULGDH�
���� $EXGHIGXI�EHQJDOHQVLV��%ORFK�������� �� �� �� � � � � � � %� 5� 1R�
���� $EXGHIGXI�YDLJLHQVLV��4XR\�	�*DLPDUG�������� �� �� �� � � � � � � %� 5� 2F�
���� 3RPDFHQWUXV�OLWWRUDOLV�&XYLHU������� �� �� �� �� � � � � � /0 5� 1R�
���� 3ULVWRWLV�REWXVLURVWULV��*�QWKHU�������� �� �� �� � � � � � � %� 5� 1R�
����� /DEULGDH�
���� &KHLOLQXV�FKORURXUXV��%ORFK�������� �� � � � � � � � � %� 5� �
���� +DOLFKRHUHV�ELFRORU��%ORFK�	�6FKQHLGHU�������� �� � � � � � � � � %� 5� �

����� &DOOLRQ\PLGDH�
���� 'DFW\ORSXV�GDFW\ORSXV��9DOHQFLHQQHV�������� �� � � � � � � � � %� 5� �
����� 6SK\UDHQLGDH�
���� 6SK\UDHQD�MHOOR�&XYLHU������� �� �� � � � � � � � /0 5� 2F�
���� 6SK\UDHQD�REWXVDWD�&XYLHU������� �� �� �� � � � � � � /0 5� �
����� 6FRUSDHQLGDH�
���� 6FRUSDHQRSVLV�QHJOHFWD�+HFNHO������� �� � � � � � � � � %� Ĉ� �
����� 6\QDQFHLLGDH�
���� &KRULGDFW\OXV�PXOWLEDUEXV�5LFKDUGVRQ������� �� �� �� � � � � � � %� Ĉ� �
����� 3ODW\FHSKDOLGDH�
���� ,QHJRFLD�MDSRQLFD��&XYLHU�������� �� �� � � � � � � � %� Ĉ� 1R�
���� 3ODW\FHSKDOXV�LQGLFXV��/LQQDHXV�������� �� �� �� � � � � � � /0 5� 2F�

*KL�FK~� Ĉ0��7KtFK�QJKL�WKHR�ÿ͡�P̿Q��6&��6LQK�F˱��'&��'L�F˱��%��Fi�QJX͛Q�
J͙F�EL͋Q��/0��Fi�WKtFK�QJKL�ͧ�Q˱ͣF�Oͫ�P̿Q��/1��Fi�WKtFK�QJKL�ͧ�Q˱ͣF�Oͫ�QK̩W��/9��
QKyP�Fi�WKtFK�QJKL�ͧ�Q˱ͣF�Oͫ�YͳD��1��Fi�Q˱ͣF�QJ͕W�ÿL͋Q�KuQK��Ĉ��Fi�V͙QJ�W̯QJ�ÿi\��
*��Fi�V͙QJ�W̯QJ�JLͷD��1*��Fi�V͙QJ�W̯QJ�Q͝L���J̯Q�Eͥ��5��Fi�Fy�ÿͥL�V͙QJ�J̷Q�OL͉Q�
YͣL�U̩Q�VDQ�K{��$Q��Fi�Fy�ÿͥL�V͙QJ�SK̯Q�OͣQ�ͧ�EL͋Q��VLQK�V̫Q�ͧ�Q˱ͣF�QJ͕W��&D��Fi�
VLQK� V͙QJ�Q˱ͣF� Oͫ�� VLQK� V̫Q�ͧ� EL͋Q��$P�� Fi� GL� F˱� JLͷD� Q˱ͣF�QJ͕W� Yj� EL͋Q� QK˱QJ�
NK{QJ�SK̫L�ÿ͋�VLQK�V̫Q��3R��Fi�FK͑�GL�F˱�VLQK�V̫Q�WURQJ�Q˱ͣF�QJ͕W��2F��Fi�FK͑�GL�F˱�
VLQK�V̫Q�WURQJ�EL͋Q��1R��Fi�NK{QJ�GL�F˱�

�����3KkQ�Eӕ�Fi�WKHR�NK{QJ�JLDQ�

6ӵ�ÿD�GҥQJ�WKjQK�SKҫQ�ORjL�Fi�JKL�QKұQ�ÿѭӧF�ӣ�Kҥ�OѭX�V{QJ�&iL�JLҧP�GҫQ�Wӯ�
Y�QJ�FӱD�ELӇQ�YjR�WURQJ�QӝL�ÿӏD��&ө�WKӇ��Y�QJ�QѭӟF�JҫQ�FҫX�+j�5D��WUҥP�$���Fy�Vӕ�
OѭӧQJ� ORjL�EҳW�JһS�FDR�QKҩW�YӟL����� ORjL�� FKLӃP��������7LӃS�ÿӃQ� Oj�NKX�YӵF�V{QJ�
Ĉ{QJ�%ҳF�FӗQ�1JӑF�7KҧR� �WUҥP�$���YӟL���� ORjL�� FKLӃP��������Y�QJ�QѭӟF�ӣ�7k\�
1DP�FӗQ�1JӑF�7KҧR� �WUҥP�$���Fy���� ORjL�� FKLӃP�������� ËW�ÿD�GҥQJ�QKҩW� Oj�Y�QJ�
QѭӟF�JҫQ�FҫX�Jӛ�'LrQ�3K~��WUҥP�$���$���YӟL����ORjL��FKLӃP��������

9�QJ�QѭӟF�SKtD�7k\�ÿұS�WUjQ�9ƭQK�3KѭѫQJ�ÿӃQ�FҫX�Jӛ�'LrQ�3K~��WUҥP�$��$����
NK{QJ�Fy�Vӵ�WiF�ÿӝQJ�ÿiQJ�NӇ�EӣL�QѭӟF�ELӇQ��ÿӝ�PһQ�WKѭӡQJ�[X\rQ��Å��Oj�QѫL�SKkQ�
Eӕ�FKӫ�\ӃX�FӫD�FiF�ORjL�Fi�QѭӟF�QJӑW��WKtFK�QJKL�ӣ�WҫQJ�JLӳD�Yj�WҫQJ�ÿi\��7URQJ�NKL�
ÿy��Y�QJ�QѭӟF�GѭӟL�FҫX�ĈѭӡQJ�6ҳW�ÿӃQ�FӱD�ELӇQ��WUҥP�$��$����Fy�ÿӝ�PһQ� WKѭӡQJ�
[X\rQ�WUrQ���Å��Oj�QѫL�SKkQ�Eӕ�FKӫ�\ӃX�FӫD�FiF�ORjL�Fi�JӕF�ELӇQ��QѭӟF�Oӧ��Fy�ÿӡL�VӕQJ�
OLrQ�TXDQ�ÿӃQ�UҥQ�Yj�VӕQJ�ÿi\��9�QJ�QѭӟF�Wӯ�ĈҧR�*j�ÿӃQ�FҫX�ĈѭӡQJ�6ҳW��WUҥP�$��
$���Oj�QѫL�VLQK�VӕQJ�FӫD�FiF�QKyP�Fi�QѭӟF�Oӧ��WKtFK�QJKL�YӟL�WҫQJ�ÿi\��%ҧQJ�����
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+uQK����6ӕ�OѭӧQJ�ORjL�Fi�ӣ�FiF�Yӏ�WUt�NKҧR�ViW�WUrQ�Kҥ�OѭX�V{QJ�&iL�

.ӃW�TXҧ�ÿiQK�JLi�FKӍ�Vӕ�WѭѫQJ�ÿӗQJ�YӅ�WKjQK�SKҫQ�ORjL�Fi�NKDL�WKiF�ӣ�FiF�ÿLӇP�
WUҥP� NKҧR� ViW� FKR� WKҩ\� Vӵ� SKkQ� FKLD� WKjQK� �� QKyP��1KyP��� �WUҥP�$���$���$����
WKjQK�SKҫQ�ORjL�Fi�NKDL�WKiF�ÿѭӧF�ӣ�FiF�WUҥP�JLӕQJ�QKDX�KѫQ������6MN �����������
FKӫ�\ӃX�Oj�QKyP�Fi�QJXӗQ�JӕF�ELӇQ��Fy�ÿӡL�VӕQJ�OLrQ�TXDQ�ÿӃQ�UҥQ��WKѭӡQJ�VӕQJ�ӣ�
WҫQJ�ÿi\��1KyP����WUҥP�$���$���$����FKLӃP�Vӕ�ÿ{QJ�Oj�QKӳQJ�ORjL�UӝQJ�PXӕL��WKtFK�
QJKL�YӟL�Fҧ�ELӇQ��QѭӟF�Oӧ��QѭӟF�QJӑW��+Ӌ�Vӕ�JҫQ�JǊL�YӅ�WKjQK�SKҫQ�ORjL�JLӳD�FiF�WUҥP�
6MN �����������1KyP����WUҥP�$���$���$����QKyP�Fi�QѭӟF�QJӑW��QѭӟF�Oӧ��WKtFK�QJKL�
VӕQJ�WҫQJ�ÿi\�Yj�WҫQJ�JLӳD�FKLӃP�WӍ�OӋ�OӟQ��7KjQK�SKҫQ�ORjL�Fi�NKDL�WKiF�ӣ�FiF�WUҥP�
UҩW�JLӕQJ�QKDX��6MN ������������5LrQJ�WUҥP�$��Yj�$��Fy�WKjQK�SKҫQ�ORjL�Fi�JKL�QKұQ�
ÿѭӧF�JLӕQJ�QKDX�KRjQ�WRjQ��6MN ��������+uQK�����

+uQK����&KӍ�Vӕ�WѭѫQJ�ÿӗQJ�YӅ�WKjQK�SKҫQ�ORjL�JLӳD�FiF�Yӏ�WUt�WKX�PүX�
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�����3KkQ�Eӕ�Fi�WKHR�WKӡL�JLDQ�
.ӃW�TXҧ�SKkQ�WtFK�FKR�WKҩ\��WKjQK�SKҫQ�ORjL�Fi�YjR�P�D�NK{��WKiQJ��������ÿD�

GҥQJ�KѫQ�VR�YӟL�P�D�PѭD��WKiQJ�����������ĈD�GҥQJ�QKҩW�YjR�ÿӧW�WKiQJ���YӟL�WәQJ�Vӕ�
����ORjL�WKXӝF����Eӝ��WLӃS�ÿӃQ�Oj�WKiQJ���YӟL�����ORjL�WKXӝF����Eӝ��WKiQJ���YӟL����ORjL�
WKXӝF����Eӝ��7KjQK�SKҫQ� ORjL�Fi� WKX�ÿѭӧF�NpP�ÿD�GҥQJ�QKҩW�YjR� WKiQJ�����FKӍ�YӟL�����
���ORjL�WKXӝF����Eӝ��+uQK���Yj�%ҧQJ�����

+uQK����%LӇX�GLӉQ�Vӕ�OѭӧQJ�WD[RQ�Fi�ӣ�Kҥ�OѭX�V{QJ�&iL�TXD�FiF�ÿӧW�WKX�PүX�

9jR�FiF�WKiQJ�P�D�NK{�YӟL�OѭӧQJ�PѭD�tW��ÿұS�QJăQ�PһQ�9ƭQK�3KѭѫQJ�KҥQ�FKӃ�
OӟQ�OѭX�OѭӧQJ�QѭӟF�QJӑW�ÿә�UD�ELӇQ��ĈӗQJ�WKӡL��WiF�ÿӝQJ�FӫD�WKӫ\�WULӅX��QѭӟF�PһQ�
[kP�QKұS�VkX�Yj�ODQ�UӝQJ��WҥR�ÿLӅX�NLӋQ�FKR�QKyP�Fi�QJXӗQ�JӕF�ELӇQ��Fy�ÿӡL�VӕQJ�
OLrQ�TXDQ�ÿӃQ�UҥQ�Fy�ÿLӅX�NLӋQ�Pӣ�UӝQJ�Y�QJ�SKkQ�Eӕ�YjR�WURQJ�V{QJ�ÿӇ�WuP�NLӃP�
WKӭF� ăQ��1KyP� Fi� QJXӗQ� JӕF� ELӇQ� FKLӃP� WӍ� OӋ� WUrQ� ����� QKyP� Fi� VӕQJ� WҫQJ� ÿi\�
FKLӃP�WӍ�OӋ�WUrQ������QKyP�Fi�Fy�ÿӡL�VӕQJ�OLrQ�TXDQ�ÿӃQ�UҥQ�FKLӃP�JҫQ�������

1JѭӧF� OҥL�� YjR� FiF� WKiQJ�P�D�PѭD��PӝW� OѭӧQJ� OӟQ�QѭӟF�QJӑW� Wӯ�ÿҫX�QJXӗQ�
V{QJ�ÿә� YӅ�� WUjQ� TXD� ÿұS�9ƭQK�3KѭѫQJ�� UD� ELӇQ� YӟL� GzQJ� FKҧ\� NKi�PҥQK��Ĉk\� Oj�
QJX\rQ�QKkQ�FKtQK�OjP�FKR�QKyP�Fi�Fy�QJXӗQ�JӕF�ELӇQ�Eӏ�ÿҭ\�O�L�UD�[D�Y�QJ�FӱD�
V{QJ�QKѭӡQJ�FKӛ�FKR�FiF�QKyP�ORjL�Fi�QѭӟF�QJӑW��QѭӟF�Oӧ��VӕQJ�WҫQJ�JLӳD��7URQJ�
WKjQK�SKҫQ�FiF�Pҿ�OѭӟL�NKDL�WKiF��QKyP�Fi�QѭӟF�QJӑW��QѭӟF�Oӧ�FKLӃP�WӍ�OӋ�FDR�KѫQ�
VR�YӟL�FiF�ÿӧW�WKX�PүX�P�D�NK{��1Kѭ�Yұ\��Fy�WKӇ�QyL�UҵQJ�\ӃX�Wӕ�P�D�ҧQK�KѭӣQJ�OӟQ�
ÿӃQ�Vӕ�OѭӧQJ�Fi�WKӇ��Vӕ� OѭӧQJ�ORjL�Yj�Vӵ�SKkQ�Eӕ�Fi�ÿѭӧF�NKDL� WKiF�ӣ�Kҥ�OѭX�V{QJ�
&iL��1KD�7UDQJ��

���.ӂ7�/8Ұ1�
��;iF�ÿӏQK�ÿѭӧF�����ORjL�Fi�SKkQ�Eӕ�ӣ�Kҥ�OѭX�V{QJ�&iL��ÿD�GҥQJ�QKҩW�Oj�QKyP�

Fi�Fy�QJXӗQ�JӕF�ELӇQ�YӟL����ORjL��FKLӃP���������QKyP�Fi�VӕQJ�WҫQJ�ÿi\�YӟL����ORjL�
�FKLӃP���������7URQJ�ÿy���������ORjL�Fi�ÿm�Fy�F{QJ�Eӕ�YӅ�WұS�WtQK�GL�Fѭ��FKLӃP�WӍ�OӋ�
FDR� QKҩW� Oj� QKyP� ORjL� GL� FKX\ӇQ� JLӳD� QѭӟF�PһQ� Yj� QѭӟF� QJӑW� ÿӇ� NLӃP� WKӭF� ăQ��
NK{QJ�SKҧL�ÿӇ�VLQK�VҧQ�YӟL����ORjL��FKLӃP�WӍ�OӋ����������

��6ӵ�ÿD�GҥQJ�WKjQK�SKҫQ�ORjL�Fi�ӣ�Kҥ�OѭX�V{QJ�&iL�JLҧP�GҫQ�Wӯ�ELӇQ�YjR�WURQJ�QӝL�
ÿӏD��9�QJ�QѭӟF�JҫQ�FҫX�+j�5D�ÿD�GҥQJ�QKҩW�YӟL�����ORjL��FKӫ�\ӃX�Oj�FiF�ORjL�Fi�JӕF�ELӇQ��
QѭӟF�Oӧ��Fy�ÿӡL�VӕQJ�OLrQ�TXDQ�ÿӃQ�UҥQ�Yj�VӕQJ�ÿi\��ËW�ÿD�GҥQJ�QKҩW�Oj�Y�QJ�QѭӟF�JҫQ�FҫX�
Jӛ�'LrQ�3K~�YӟL����ORjL��FKӫ�\ӃX�Oj�Fi�QѭӟF�QJӑW��WKtFK�QJKL�ӣ�WҫQJ�JLӳD�Yj�WҫQJ�ÿi\��
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��7KjQK�SKҫQ�ORjL�Fi�YjR�P�D�NK{��WKiQJ��������ÿD�GҥQJ�KѫQ�VR�YӟL�P�D�PѭD�
�WKiQJ�����������ÿD�GҥQJ�QKҩW�YjR�ÿӧW� WKiQJ���YӟL�����ORjL��NpP�ÿD�GҥQJ�QKҩW�YjR�
WKiQJ�����FKӍ�YӟL����ORjL��

7¬,�/,ӊ8�7+$0�.+Ҧ2�

��� 3RXOVHQ� $�� )��� +RUWOH� .�� *��� 9DOER�-RUJHQVHQ� -��� &KDQ� 6��� &KKXRQ� &�� .���
9LUDYRQJ�6���%RXDNKDPYRQJVD�.���6XQWRUQUDWDQD�8���<RRURQJ�1���1JX\HQ�7��7��
DQG�7UDQ�%��4���'LVWULEXWLRQ�DQG�HFRORJ\�RI�VRPH�LPSRUWDQW�ULYHULQH�ILVK�VSHFLHV�
RI�WKH�0HNRQJ�ULYHU�EDVLQ��05&�7HFKQLFDO�3DSHU������������������

��� 7ӕQJ�;XkQ�7iP��1JKLrQ�FͱX�WKjQK�SK̯Q�ORjL��ÿ̿F�ÿL͋P�SKkQ�E͙�Yj�WuQK�KuQK�
QJX͛Q�OͫL�Fi�ͧ�O˱X�YF�V{QJ�6jL�*zQ��/XұQ�iQ�7LӃQ�Vƭ��ĈҥL�KӑF�6ѭ�SKҥP�+j�
1ӝL��+j�1ӝL��������

��� 1JX\HQ� +XX� 'XF�� 9X� 7KL� 7KX� +XRQJ��)LVK� VSHFLHV� FRPSRVLWLRQ� DQG� WKHLU�
GLVWULEXWLRQ� RI� WKH�3KR�'D\�5LYHU��1RUWKHUQ�9LHWQDP�� -RXUQDO� RI� 6FLHQFH� RI�
+DQRL�8QLYHUVLW\�RI�(GXFDWLRQ���������������������

�� 1JX\ӉQ�;XkQ�+XҩQ��1JX\ӉQ� 7KjQK�1DP��1JX\ӉQ�ĈӭF�+ҧL��ĈD� G̩QJ� WKjQK�
SK̯Q�ORjL�Fi�ͧ�Y�QJ�F͵D�V{QJ�&͝�&KLrQ�� W͑QK�%͇Q�7UH��7ҥS�FKt�.KRD�KӑF�ĈҥL�
KӑF�TXӕF�JLD�+j�1ӝL��.KRD�KӑF�7ӵ�QKLrQ�Yj�&{QJ�QJKӋ������������6�����������

��� 1JX\ӉQ�9ăQ�*LDQJ��1JKLrQ� FͱX� NKX� K͏� Fi� O˱X� YF� V{QJ� %̹QJ�*LDQJ� �� .Ǥ�
&�QJ�WKX͡F�ÿ͓D�SK̵Q�9L͏W�1DP��/XұQ�iQ�7LӃQ�Vƭ��+ӑF�YLӋQ�.KRD�KӑF�Yj�&{QJ�
QJKӋ��+j�1ӝL��������

��� 7D� 7KL� 7KX\�� 7UDQ� 'XF� +DX�� 1JX\HQ� ;XDQ� +XDQ�� 3KDP� 9DQ� /RQJ�� )LVK�
GLVWULEXWLRQ�LQ�WKH�%D�&KH�DQG�7LHQ�<HQ�ULYHUV��$FDGHPLD�-RXUQDO�RI�%LRORJ\��
�������������������

��� 9}�9ăQ�4XDQJ��/r�7Kӏ�7KX�7KҧR��1JX\ӉQ�3KL�8\�9Ǌ��7UҫQ�&{QJ�7KӏQK��Ĉ̿F�
ÿL͋P�TX̯Q�[m�Yj�KL͏Q� WU̩QJ�QJX͛Q� OͫL�Fi�Y�QJ�%uQK�&DQJ�Yj�1KD�3KX�� W͑QK�
.KiQK�+zD��.ӹ�\ӃX�+ӝL�QJKӏ�4XӕF�WӃ�%LӇQ�Ĉ{QJ�������������������

��� 7UҫQ� 7Kӏ� +ӗQJ� +RD��9}� 9ăQ� 4XDQJ��1JX\ӉQ� 3KL� 8\� 9Ǌ��/r� 7Kӏ� 7KX�
7KҧR��7UҫQ�&{QJ�7KӏQK��7KjQK�SK̯Q�ORjL�Fi�NKDL�WKiF�ͧ�Y͓QK�9kQ�3KRQJ��W͑QK�
.KiQK�+zD��7X\ӇQ�WұS�QJKLrQ�FӭX�%LӇQ������������������

��� 0RWRPXUD� +��� 6DWRVKL� ,VKLNDZD� �HGV���� )LVK� FROOHFWLRQ� EXLOGLQJ� DQG�
SURFHGXUHV� PDQXDO�� (QJOLVK� HGLWLRQ�� 7KH� .DJRVKLPD� 8QLYHUVLW\� 0XVHXP��
.DJRVKLPD�DQG�WKH�5HVHDUFK�,QVWLWXWH�IRU�+XPDQLW\�DQG�1DWXUH��.\RWR��������

���� .RWWHODW� 0��� )LVKHV� RI� /DRV�� :+7� SXEOLFDWLRQ�� 3ULQWHG� LQ� 6ULODQFD� E\�
*XQDUDWQH�2IIHVW�/WG��������

���� &DUSHQWHU� .�� (��� 1LHP� 9�� +�� �HGV��� )$2� VSHFLHV� LGHQWLILFDWLRQ� JXLGH� IRU�
ILVKHU\�SXUSRVHV��7KH�OLYLQJ�PDULQH�UHVRXUFHV�RI� WKH�:HVWHUQ�&HQWUDO�3DFLILF��
9ROXPH����%RQ\�ILVKHV�SDUW����/DEULGDH�WR�/DWLPHULLGDH��HVWXDULQH�FURFRGLOHV��
VHD�WXUWOHV��VHD�VQDNHV�DQG�PDULQH�PDPPDOV��5RPH��)$2��������

���� 1DNDER�7��� �(G����)LVKHV�RI�-DSDQ�ZLWK�SLFWRULDO�NH\V� WR� WKH�VSHFLHV��(QJOLVK�
HGLWLRQ��7RNDL�8QLYHUVW\�3UHVV��������

���� :2506��:RUOG�UHJLVWHU�RI�PDULQH�VSHFLHV��KWWS���ZZZ�PDULQHVSHFLHV�RUJ��
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���� )ULFNH� 5��� (VFKPH\HU�:�� 1�� 	� 9DQ� GHU� /DDQ� 5�� �HGV��� ������ (VFKPH\HU
V�
FDWDORJ�RI�ILVKHV��JHQHUD��VSHFLHV��UHIHUHQFHV��KWWS���UHVHDUFKDUFKLYH�FDODFDGHP\�RUJ��
UHVHDUFK�LFKWK\RORJ\�FDWDORJ�ILVKFDWPDLQ�DVS�

���� )URHVH�5��	�3DXO\�'���)LVK%DVH��:RUOG�:LGH�:HE�HOHFWURQLF�SXEOLFDWLRQ������
>FLWHG�����@��KWWS���ZZZ�ILVKEDVH�RUJ��

���� 1RUWKFRWH�7��*��0HFKDQLVPV� RI� ILVK�PLJUDWLRQ� LQ� ULYHUV�� ,Q��0F&OHYH� -��'���
$PROG�*��3���'RGVRQ�-��-��DQG�1HLOO�:��+���HGV����0HFKDQLVPV�RI�0LJUDWLRQ�LQ�
)LVKHV��3OHQXP�3UHVV��1HZ�<RUN��������S���������

���� %UD\� -�� 5�� DQG� &XUWLV� -�� 7���$Q� RUGLQDWLRQ� RI� XSODQG� IRUHVW� FRPPXQLWLHV� RI�
VRXWKHUQ�:LVFRQVLQ��(FRORJLFDO�0RQRJUDSKV���������������������
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7KH� ORZHU� &DL� ULYHU� LQ� 1KD� 7UDQJ� FLW\�� ZKLFK� LV� WUDQVLWLRQDO� ZDWHU� DUHD�
EHWZHHQ�WKH�IUHVKZDWHU�DUHD�DQG�WKH�PDULQH�SURWHFWHG�DUHD�RI�1KD�7UDQJ�%D\��KDV�DQ�
H[WUHPHO\� LPSRUWDQW� UROH� LQ� WKH� VRFLR�HFRQRPLF� GHYHORSPHQW� RI� WKLV� UHJLRQ�� $QG�
SOD\V�DQ�DEXQGDQW�VRXUFH�RI�QXWULWLRQ�IRU�FRDVWDO�ILVK��7KLV�VWXG\�ZDV�FDUULHG�RXW�DW�
��� VLWHV�� UHSUHVHQWLQJ� ��� ZDWHUVKHGV� �PDULQH�� EUDFNLVK�� DQG� IUHVKZDWHU��� ZLWK�
FRQWLQXRXV�PRQWKO\� VDPSOLQJ� IURP� -XO\� WR�'HFHPEHU�������7KH� UHVXOWV� VKRZ� WKDW�
WKH�GLVWULEXWLRQ�RI�ILVK� LQ� WKH�VWXG\�DUHD�ZDV� LQIOXHQFHG�E\� WLPH�DQG�VSDFH�IDFWRUV��
WKH�FRPSRVLWLRQ�RI�ILVK�VSHFLHV�FDXJKW�LQ�WKH�GU\�VHDVRQ�ZDV�PRUH�GLYHUVH�WKDQ�LQ�WKH�
UDLQ\�VHDVRQ��DQG�WKH�ZDWHU�QHDU�WKH�HVWXDU\��VDOW�ZDWHU��EUDFNLVK��ZDV�PRUH�GLYHUVH�
WKDQ� WKH� IUHVKZDWHU�� 7KH� SURSRUWLRQ� RI� ILVK� HFRORJLFDO� JURXSV� ZDV� VLJQLILFDQWO\�
GLIIHUHQW�EHWZHHQ�VDPSOLQJ�SHULRGV�DQG�VDPSOLQJ�ORFDWLRQV��$PRQJ�����ILVK�VSHFLHV�
UHFRUGHG�� ��� VSHFLHV� KDYH� PLJUDWRU\� SKHQRPHQD� WR� UHSURGXFH� DQG� ILQG� IRRG�� ,Q�
ZKLFK��WKH�JURXS�RI�VSHFLHV�PRYLQJ�EHWZHHQ�VHD�DQG�ULYHU�WR�ILQG�IRRG�DFFRXQWV�IRU�
WKH�KLJKHVW�SURSRUWLRQ�ZLWK����VSHFLHV����������7KLV�UHVXOW�LV�WKH�ILUVW�VFLHQWLILF�EDVLV�
IRU�WKH�GLVWULEXWLRQ�RI�ILVK�LQ�WKH�ORZHU�&DL�5LYHU��.KDQK�+RD�3URYLQFH��FRQWULEXWHG�
WR�SURYLGLQJ�D�GDWD� VRXUFH� IRU� UHVHDUFK��SURWHFWLRQ�� DQG� VXVWDLQDEOH� H[SORLWDWLRQ�RI�
ILVK�UHVRXUFHV�LQ�WKLV�DUHD��

.H\ZRUGV��'LVWULEXWLRQ�RI�ILVK��&DL�ULYHU��1KD�7UDQJ��VHDVRQ��PLJUDWLRQ��SKkQ�
E͙�Fi��V{QJ�&iL��P�D�Yͭ��GL�F˱��

1K̵Q�EjL�QJj\����WKiQJ���QăP������
3K̫Q�EL͏Q�[RQJ�QJj\����WKiQJ���QăP������
+RjQ�WKL͏Q�QJj\����WKiQJ���QăP������

����9L͏Q�+̫L�G˱˯QJ�K͕F�1KD�7UDQJ�

/LrQ�K͏��7U̯Q�&{QJ�7K͓QK
9LӋQ�+ҧL�GѭѫQJ�KӑF�1KD�7UDQJ�
���&ҫX�Ĉi��9ƭQK�1JX\rQ��1KD�7UDQJ��.KiQK�+zD�
ĈLӋQ�WKRҥL��������������(PDLO��WUDQFRQJWKLQK�#JPDLO�FRP�


