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(PDLO��OYGDQJ#FWX�HGX�YQ�
7¶0�7ő7�
0ĨF�WLÍX�QJKLÍQ�FłX�OÃ�îÄQK�JLÄ�Vņ�WKD\�îŬL�Yš�KÏQK�WKÄL�YÃ�îŐF�WÐQK�KÖD�KĔF�FĦD�îŖW�ĺ�FÄF�îŮ�WXŬL�
OLŠS�WUūQJ�VŗX�ULÍQJ�NKÄF�QKDX��1JKLÍQ�FłX�îòļF�WKņF�KLŤQ�WURQJ�NKRþQJ�WKĹL�JLDQ�WŃ�WKÄQJ���îŠQ�
WKÄQJ���QôP�������%D�îŮ�WXŬL�OLŠS�������������QôP��WUūQJ�VŗX�ULÍQJ�îĀL�GLŤQ�FKR�YÜQJ�îūQJ�EōQJ�
V×QJ�&ńX�/RQJ�îòļF�NKþR�VÄW��6DX�NKL�SKÅQ�WŗQJ�YÃ�P×�Wþ�KÏQK�WKÄL�FĦD�SKřX�GLŤQ�îŖW��FÄF�WÐQK�
FKŖW�KÖD�KĔF�QKò��S+��(&��FKŖW�KŅX�Fð��OÅQ�KŅX�GĨQJ��îĀP�WŬQJ�VŪ�YÃ�FDWLRQ�WUDR�îŬL�WURQJ�îŖW�îÆ�
îòļF�SKÅQ�WÐFK�YÃ�VR�VÄQK��.ŠW�TXþ�FKR�WKŖ\��WURQJ���SKřX�GLŤQ�îŖW�WUūQJ�VŗX�ULÍQJ�îŖW�îòļF�FKLD�
WKÃQK���WŗQJ�FKÐQK��$��$S��%J��&U�ĺ�îŮ�VÅX�WŃ�������P��7XŬL�OLŠS�FÃQJ�FDR�����QôP��FÖ�[X�KòĸQJ�
VX\�JLþP�KÃP�OòļQJ�FKŖW�KŅX�Fð��&(&��îĀP�WŬQJ�VŪ��OÅQ�KŅX�GĨQJ��&D�YÃ�0J�WUDR�îŬL�ĺ�WŗQJ�îŖW�
FDQK�WÄF����í����FP���GřQ�îŠQ�JLD�WôQJ�îŮ�FKXD�FĦD�îŖW��S+���ïŪL�YĸL�WŗQJ�îŖW�EÍQ�GòĸL��$S��%J��
&U���FKòD�FÖ�Vņ�NKÄF�ELŤW�Yš�FÄF�îŐF�WÐQK�KÖD�KĔF�îŖW�JLŅD�FÄF�îŮ�WXŬL�OLŠS�NKþR�VÄW��ïŢ�JLþP�Vņ�
VX\�JLþP�Yš�KÃP�OòļQJ�FKŖW�GLQK�GòĻQJ�YÃ�KŅX�Fð�WUÍQ�WŗQJ�îŖW�FDQK�WÄF��Q×QJ�GÅQ�WUūQJ�FÅ\�ôQ�
WUÄL�QÖL�FKXQJ�YÃ�FÅ\�VŗX�ULÍQJ�QÖL�ULÍQJ�QÍQ�EŬ�VXQJ�WKÍP�SKÅQ�KŅX�Fð�YÃ�Y×L��1JRÃL�UD��Vņ�FKH�
SKĦ�PŐW�OLŠS�EōQJ�FĒ�GĀL��FÅ\�KĔ�ïŚX��KRŐF�UðP�UĀ�FħQJ�îòļF�[HP�OÃ�FÄF�ELŤQ�SKÄS�WŪL�òX�îŢ�JLþP�
Vņ�UńD�WU×L�FÄF�FDWLRQ�WUDR�îŬL�YÃ�GLQK�GòĻQJ�FĦD�îŖW�GR�QòĸF�PòD�KRŐF�QòĸF�WòĸL���

7Ń�NKÖD��+ÖD�KĔF�îŖW��SKřX�GLŤQ�îŖW��VŗX�ULÍQJ��WXŬL�OLŠS���
�
���ïŕ7�9ś1�ïŦ�
+LŤQ� QD\�� GLŤQ� WÐFK� WUūQJ� FÅ\� ôQ� WUÄL� ĺ� îūQJ�

EōQJ� V×QJ� &ńX� /RQJ� �ï%6&/�� FKLŠP� JŗQ� ����
QJKÏQ�KD� >�@�� 7URQJ�îÖ�� WŚS� WUXQJ� FKĦ� \ŠX� ĺ� FÄF�
WĜQK�� WKÃQK�SKŪ�GĔF� WKHR� V×QJ�7LšQ�YÃ� V×QJ�+ŚX�
QKò��%ŠQ�7UH��&ŗQ�7Kð��7LšQ�*LDQJ��9ĝQK�/RQJ�YÃ�
+ŚX�*LDQJ��GR�îŖW�ĺ�FÄF�NKX�YņF�QÃ\�FÖ�îŮ�SKÏ�FDR�
YÃ� QJXūQ� QòĸF� QJĔW� GūL� GÃR�� UŖW� WKÐFK� KļS� FKR�
WUūQJ� FÅ\� ôQ� WUÄL�� &ÄF� ORĀL� FÅ\� WUūQJ� îDQJ� îòļF�
FDQK� WÄF� QKLšX� ĺ� YÜQJ� QÃ\� EDR� JūP�� 6ŗX� ULÍQJ��
PÐW�� EòĺL�� [RÃL� YÃ� QKÆQ��&Å\� ôQ� WUÄL� îòļF� [HP� OÃ�
FÅ\� WUūQJ�FÖ�KLŤX�TXþ� NLQK� WŠ� FDR��JÖS�SKŗQ�[ÖD�
îÖL� JLþP� QJKËR� YÃ� PDQJ� OĀL� WKX� QKŚS� FDR� FKR�
QJòĹL� FDQK� WÄF� >�@�� 9Ï� YŚ\�� QJÃ\� FÃQJ� FÖ� QKLšX�
YòĹQ�FÅ\�ôQ�WUÄL�PĸL�îòļF�FKX\ŢQ�îŬL�WŃ�FÄF�UXŮQJ�
OÝD� WURQJ� YÜQJ�� 7URQJ� QKŅQJ� QôP� JŗQ� îÅ\�� GLŤQ�
WÐFK�FDQK�WÄF�VŗX�ULÍQJ�ĺ�ï%6&/�WôQJ�PŮW�FÄFK�ū�
ĀW��GR�JLÄ�EÄQ� WUÄL� WKòðQJ�SKŘP� WôQJ�FDR��FÖ� WKĹL�
îLŢP�OÍQ�îŠQ�JŗQ�����QJKÏQ�îūQJ�WUÍQ���NJ�>�@���

&DQK�WÄF�FÅ\�ôQ�WUÄL�ĺ�ï%6&/�Gţ�EĞ�QJŚS�ÝQJ�
YÃR�PÜD�PòD��ïLšX�QÃ\� WôQJ�QJX\�Fð� WKŪL� Uţ�FĦD�
FÅ\�WUūQJ��VX\�JLþP�QôQJ�VXŖW�WUÄL��'R�îÖ��îŢ�JLþP�
FKL� SKÐ� FKR� EðP� WKRÄW� QòĸF�� FħQJ� QKò� WôQJ� WXŬL�
WKĔ� WKX�KRĀFK� FĦD� FÅ\� WUūQJ�� QJòĹL� WUūQJ� FÅ\� ôQ�
WUÄL�SKþL�îÃR�DR�OÍQ�OLŠS��+ŗX�KŠW�FÄF�YòĹQ�FÅ\�ôQ�
WUÄL�ĺ�ï%6&/�îšX�îòļF�OÍQ�OLŠS�WUòĸF�NKL�WUūQJ��'R�
PŐW�OLŠS�OX×Q�îòļF�GX\�WUÏ�FDR�KðQ�����í�����P�VR�
YĸL�PņF�QòĸF�WKĦ\�FŖS�WURQJ�VXŪW�QôP��GřQ�îŠQ�Vņ�
UńD� WU×L� FÄF� GLQK� GòĻQJ� NKRÄQJ�� îŐF� ELŤW� OÃ� FÄF�
FDWLRQ� WUÍQ� Eš� PŐW� îŖW� OLŠS� WK×QJ� TXD� QòĸF� WòĸL�
KRŐF�QòĸF�PòD�>�@��7Ń�îÖ��OÃP�JLþP�îŮ�SKÏ�QKLÍX�
YÃ� WôQJ� îŮ� FKXD� FĦD� îŖW� QŠX� NK×QJ� FÖ� FÄF� ELŤQ�
SKÄS�TXþQ�Oà�WKÐFK�KļS������

7Ń� WKņF� WŠ� WUÍQ�� îÄQK�JLÄ� þQK�KòĺQJ�FĦD� WXŬL�
OLŠS�îŠQ�Vņ�WKD\�îŬL�FÄF�WÐQK�FKŖW�KÖD�KĔF�îŖW�YòĹQ�
WUūQJ�FÅ\�VŗX�ULÍQJ�OÃ�UŖW�FŗQ�WKLŠW��.KþR�VÄW�KÏQK�
WKÄL� YÃ� SKÅQ� WÐFK� WÐQK� FKŖW� KÖD� KĔF� WUÍQ� �� SKřX�
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GLŤQ� îŖW� îĀL� GLŤQ� FKR� YÜQJ� WUūQJ� VŗX� ULÍQJ� ĺ�
ï%6&/�îÆ�îòļF�WKņF�KLŤQ�QKōP�OÃP�Fð�Vĺ�FKR�Vń�
GĨQJ�YÃ�TXþQ�Oà�îŖW�EšQ�YŅQJ��FħQJ�QKò�QÅQJ�FDR�
VłF�VþQ�[XŖW�FĦD�îŖW��

���9ş7�/,ũ8�9£�3+óñ1*�3+¤3�1*+,­1�&Ň8�

�����9ŚW�OLŤX��

&ÄF� YŚW� OLŤX� îòļF� Vń� GĨQJ� îŢ� NKþR� VÄW� KÏQK�
WKÄL�YÃ� WKX�PřX�îŖW� WKHR�WŗQJ�SKÄW�VLQK�FĦD�SKřX�
GLŤQ�îŖW�EDR�JūP��;ĈQJ�� WKòĸF�GÅ\�FKX\ÍQ�GĨQJ��
PÄ\�îĞQK�YĞ�FŗP�WD\��*36���PÄ\�þQK��EþQJ�P×�Wþ�
SKřX�GLŤQ�� GDR� GÜQJ�îŢ�P×� Wþ�PřX�îŖW�� KŮS� WLÍX�
EþQ��WÝL�îņQJ�PřX�îŖW��JLŖ\�îR�S+��GXQJ�GĞFK�+�2��

YÃ� TX\ŢQ� VR�PÃX�0XQVHOO�� +ÏQK� �� WKŢ� KLŤQ� YĞ� WUÐ�
FÄF� SKřX� GLŤQ� îŖW� WUūQJ� VŗX� ULÍQJ�îòļF� NKþR� VÄW�
WURQJ�QJKLÍQ�FłX���

1JKLÍQ�FłX�îòļF�WKņF�KLŤQ�WUÍQ���îŮ�WXŬL�OLŠS�
WUūQJ�VŗX�ULÍQJ�ĺ�WKÃQK�SKŪ�&ŗQ�7Kð�YÃ�WĜQK�+ŚX�
*LDQJ�� 7KĹL� JLDQ� WKņF� KLŤQ� NKþR� VÄW� WŃ� WKÄQJ� ���
îŠQ�WKÄQJ���QôP�������0řX�îŖW� VDX�NKL� WKX� WKŚS�
îòļF� [ń� Oà� YÃ� SKÅQ� WÐFK� WĀL� .KRD� .KRD� KĔF� îŖW��
7UòĹQJ�1×QJ� QJKLŤS�� 7UòĹQJ� ïĀL� KĔF� &ŗQ� 7Kð��
&ÄF�WK×QJ�WLQ�Yš�OĞFK�Vń�FDQK�WÄF��WĔD�îŮ�YÃ�îŮ�WXŬL�
OLŠS�îòļF�WUÏQK�EÃ\�WURQJ�EþQJ����

�
+ÏQK����%þQ�îū�WKŢ�KLŤQ�YĞ�WUÐ�FÄF�SKřX�GLŤQ�îòļF�NKþR�VÄW�WURQJ�QJKLÍQ�FłX�

%þQJ����+LŤQ�WUĀQJ�FDQK�WÄF�WĀL�FÄF�SKřX�GLŤQ�îŖW�îòļF�NKþR�VÄW�

7ĔD�îŮ��
�870�:*6�����

7ÍQ�
SKřX�
GLŤQ�

9Ğ�WUÐ�SKřX�GLŤQ�
&Å\�WUūQJ�

KLŤQ�WĀL�îDQJ�
FDQK�WÄF�

/RĀL�FÅ\�
WUūQJ�FDQK�
WÄF�WUòĸF�îÅ\� ;� <�

7XŬL�OLŠS�

65��
;Æ�7ÅQ�7KĸL��KX\ŤQ�3KRQJ�
ïLšQ��WKÃQK�SKŪ�&ŗQ�7Kð�

9òĹQ�WĀS� �������� �������� ���

65�� ;Æ�ï×QJ�7KĀQK��KX\ŤQ�&KÅX�
7KÃQK��WĜQK�+ŚX�*LDQJ�

4XàW�îòĹQJ� ������� �������� ���

65��
;Æ�7KĀQK�+ÕD��KX\ŤQ�3KĨQJ�

+LŤS��WĜQK�+ŚX�*LDQJ�

6ŗX�ULÍQJ�5L�
�����QôP�
WXŬL��

6ŗX�ULÍQJ�
NKŬ�TXD�[DQK�

������� �������� ���
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�����3KòðQJ�SKÄS�QJKLÍQ�FłX�
.ÐFK�WKòĸF�SKřX�GLŤQ�îòļF�WKLŠW� OŚS�WKHR�WLÍX�

FKXŘQ�FĦD�)$2��������>�@��YĸL�GLŤQ�WÐFK�OÃ�����P�[�
����P�[� ����P��FKLšX� UŮQJ��FKLšX�QJDQJ�YÃ�FKLšX�
VÅX�� WKHR� WKł� Wņ���0×� Wþ� KÏQK� WKÄL� SKřX�GLŤQ�GņD�
WKHR�WÃL�OLŤX�FĦD�)$2��������>�@��;ÄF�îĞQK�PÃX�VŌF�
ĺ�FÄF�WŗQJ�YÃ�îŪP�UĜ�FĦD�îŖW�Vń�GĨQJ�EþQJ�VR�PÃX�
0XQVHOO�� 3KÅQ� ORĀL� YÃ� [ÄF� îĞQK� WÍQ� îŖW� GņD� WKHR�
KòĸQJ�GřQ�FĦD�)$2��������>�@��

&ÄF�PřX�îŖW�îòļF�WKX�WKŚS�GņD�WKHR�WŗQJ�SKÄW�
VLQK�FĦD�SKřX�GLŤQ��Ŀ�PŭL�WŗQJ��PřX�îŖW�îòļF�WKX�
WKHR�KÏQK�FKŅ�t=u��VDX�îÖ�WUŮQ�FŘQ�WKŚQ�îŢ�OŖ\�PŮW�
PřX�îĀL�GLŤQ�NKRþQJ�����J�FKR�YÃR�WÝL�îņQJ�PřX��

JKL�Nà�KLŤX�PřX��îĞD�îLŢP�YÃ�WŗQJ�SKÄW�VLQK���6DX�
îÖ��PřX�îŖW�îòļF�SKðL�NK×�WURQJ�NK×QJ�NKÐ��QKLŤW�
îŮ� SKÕQJ�� WURQJ� NKRþQJ� �� WXŗQ�� 7LŠS� WKHR�� PřX�
îŖW� îòļF� QJKLšQ� PĞQ� YÃ� UÅ\� TXD� VÃQJ� FÖ� îòĹQJ�
NÐQK�����YÃ�����PP��

ïŐF� WÐQK� KÖD� KĔF� îŖW� FĦD�PŭL� WŗQJ� îŖW� îòļF�
SKÅQ� WÐFK�YÃ�îÄQK�JLÄ��&ÄF�FKĜ� WLÍX�SKÅQ� WÐFK�îŐF�
WÐQK� KÖD� KĔF� WURQJ� îŖW� EDR� JūP�� S+�� (&�� 3� KŅX�
GĨQJ��1�WŬQJ�VŪ��FKŖW�KŅX�Fð��FDWLRQ�WUDR�îŬL�WURQJ�
îŖW� �&D����1D���0J����.���� &(&�YÃ�KÃP� OòļQJ� VÌW��
3KòðQJ�SKÄS�SKÅQ�WÐFK�WÐQK�FKŖW�KÖD�KĔF�îŖW�GņD�
WUÍQ�WÃL�OLŤX�SKÅQ�WÐFK�FĦD�+RXED�YÃ�FV��������>�@���

%þQJ����&KĜ�WLÍX�YÃ�SKòðQJ�SKÄS�SKÅQ�WÐFK�îŖW�

677� 7K×QJ�VŪ� ïðQ�YĞ� 3KòðQJ�SKÄS�

�� S++�2� � 7UÐFK�EōQJ�QòĸF�FŖW��WĜ�OŤ���������îŖW�QòĸF���îR�EōQJ�S+�NŠ�

�� (&� P6�FP� 7UÐFK�EōQJ�QòĸF�FŖW��WĜ�OŤ���������îŖW�QòĸF���îR�EōQJ�(&�NŠ�

�� 3�KŅX�GĨQJ� PJ�3�NJ� 3KòðQJ�SKÄS�%UD\���7UÐFK�îŖW�YĸL�����1�+&O��������1�1+�)��Wİ�OŤ�
îŖW�QòĸF������

�� 1�WŬQJ�VŪ� �� 3KòðQJ�SKÄS�FKòQJ�FŖW�.MHOGDKO�

�� &KŖW�KŅX�Fð� �� 3KòðQJ�SKÄS�FKXŘQ�îŮ�:DONOH\�%ODFN�

��
&D����1D���

0J����.��WUDR�
îŬL�

PHT�����J� 7UÐFK�EōQJ�%D&O�����0��îR�WUÍQ�PÄ\�KŖS�WKX�QJX\ÍQ�Wń�

�� &(&� PHT�����J� 7UÐFK�EōQJ�1+�2$&���1�ĺ�S+������îR�WUÍQ�PÄ\�KŖS�WKX�QJX\ÍQ�Wń�

�� 6ÌW� �� 3KòðQJ�SKÄS�ŪQJ�KÝW�5RELQVRQ�

3KŗQ� PšP� 0LFURVRIW� ([FHO� SKLÍQ� EþQ� �����
îòļF�Vń�GĨQJ�îŢ�WŬQJ�KļS��WÐQK�WRÄQ�JLÄ�WUĞ�WUXQJ�
EÏQK�FĦD�VŪ�OLŤX��SKÅQ�WÐFK�VŪ�OLŤX�YÃ�Yĉ�îū�WKĞ���

���.ť7�48ă�1*+,­1�&Ň8�9£�7+ă2�/8ş1�
�����+ÏQK�WKÄL�SKřX�GLŤQ�FĦD��� WXŬL� OLŠS� WUūQJ�

VŗX�ULÍQJ�
������� +ÏQK� WKÄL� SKřX� GLŤQ� WUūQJ� VŗX� ULÍQJ�

�65���
3KřX�GLŤQ�îŖW�OLŠS�WUūQJ�VŗX�ULÍQJ��65���FÖ�îŮ�

WXŬL�OLŠS�OÃ����QôP��îòļF�P×�Wþ�WURQJ�WKÄQJ���QôP�

������ WĀL� [Æ� 7ÅQ� 7KĸL�� KX\ŤQ� 3KRQJ�ïLšQ�� WKÃQK�
SKŪ�&ŗQ�7Kð��7URQJ�OÝF�SKřX�GLŤQ�îòļF�NKþR�VÄW��
îŮ� FDR� FĦD�PŐW� OLŠS� VR� YĸL�PņF� WKĦ\� FŖS�NKRþQJ�
����P��FÅ\�VŗX�ULÍQJ�îDQJ�WURQJ�JLDL�îRĀQ�FKR�WUÄL��
0ŐW�îŖW�NK×�UÄR��GR�îDQJ�WURQJ�PÜD�NK×�QÍQ�QòĸF�
WòĸL� îòļF� FKĦ� îŮQJ� WŃ� KŤ� WKŪQJ� PòðQJ� FÖ� VŏQ�
WURQJ�YòĹQ��6DX�NKL�[HP�[ÌW��SKřX�GLŤQ�îŖW�îòļF�
FKLD�WKÃQK���WŗQJ�FKÐQK��EDR�JūP��$����í����FP���
$S�����í����FP���%J�����í����FP��YÃ�&U��!���FP���
0×�Wþ�FKL�WLŠW�Yš�KÏQK�WKÄL�YÃ�îŐF�WÐQK�FŖX�WUÝF�FĦD�
îŖW�îòļF�WUÏQK�EÃ\�WURQJ�EþQJ�����
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%þQJ����ïŐF�WÐQK�KÏQK�WKÄL�SKřX�GLŤQ�îŖW�65��

7ŗQJ�
îŖW�

ïŮ�VÅX��

�FP��
0×�Wþ�FKL�WLŠW�KÏQK�WKÄL�

$� ��í����
ïŖW�FÖ�PÃX�QÅX�îHQ���<5������îŮ�ŘP�WKŖS��îŪP�UĜ�NKRþQJ���í�����SKÅQ�
EŪ�WKHR�ŪQJ�Uţ��îŖW�FKŐW��JŗQ�WKXŗQ�WKĨF��QKLšX�Uţ�WKņF�YŚW�WòðL��FKX\ŢQ�

WŗQJ�WŃ�WŃ�WKHR�PÃX�QšQ��JļQ�VÖQJ�[XŪQJ�WŗQJ�

$S� ���í����
ïŖW�FÖ�PÃX�îHQ�����<5������îŖW�NK×��îŪP�UĜ�ÐW��FKLŠP�NKRþQJ�����SKÅQ�
EŪ�WKHR�ŪQJ�Uţ��FKŐW��Uţ�WKņF�YŚW�QKLšX��EÄQ�SKÅQ�KĦ\��FKX\ŢQ�WŗQJ�WŃ�WŃ��

JļQ�VÖQJ�WKHR�PÃX�QšQ�[XŪQJ�WŗQJ�

%J� ���í����
0ÃX�QšQ�QÅX�YÃQJ����<5������îŖW�ŘP��îŪP�UĜ�PÃX�QÅX�îĒ���<5������
FKLŠP�NKRþQJ�����QKLšX�WŠ�NKŬQJ��ÐW�KŅX�Fð�SKÅQ�EŪ�NKXŠFK�WÄQ�WURQJ�

QšQ�VÌW��FKX\ŢQ�WŗQJ�WŃ�WŃ��JļQ�VÖQJ�WKHR�PÃX�QšQ�[XŪQJ�WŗQJ�

&U� !��� 0ÃX�QšQ�QÅX�îHQ����<5������VÌW��îŖW�ŘP�òĸW��GĈR��GÐQK��SKÄW�WULŢQ�NÌP��
UŖW�ÐW�KŅX�Fð�YÃ�NK×QJ�SKÅQ�KĦ\�

�������+ÏQK�WKÄL�SKřX�GLŤQ�îŖW�65��
3KřX� GLŤQ� îŖW� 65�� îòļF� NKþR� VÄW� YÃ� P×� Wþ�

FÜQJ� WKĹL� îLŢP� YĸL� SKřX� GLŤQ� îŖW� 65�� �WKÄQJ� ��
QôP��������îŖW�îDQJ�îòļF�WUūQJ�VŗX�ULÍQJ�5L���YĸL�
îŮ�WXŬL���QôP��FÅ\�îDQJ�FKR�WUÄL�YÃ�WUÄL�WURQJ�JLDL�
îRĀQ�SKÄW� WULŢQ��7KĹL�JLDQ� OŚS� OLŠS� FĦD�SKřX�GLŤQ�
QÃ\� OÃ� ���QôP��7òðQJ� Wņ�QKò�SKřX�GLŤQ�îŖW� 65���

SKřX� GLŤQ� îŖW� 65�� FħQJ� îòļF� SKÅQ� WKÃQK� �� WŗQJ�
FKÐQK��7Ń�îŮ�VÅX���í����FP�îòļF�SKÅQ�ORĀL�OÃ�WŗQJ�
$��ĺ�îŮ�VÅX����í����FP�OÃ�WŗQJ�$S��WŃ�îŮ�VÅX����í�
���FP�OÃ�WŗQJ�%J�YÃ�VÅX�KðQ����FP�OÃ�WŗQJ�&U��ïŐF�
WÐQK� KÏQK� WKÄL� WĀL� FÄF� WŗQJ� îòļF� WUÏQK� EÃ\� WURQJ�
EþQJ�����

%þQJ����ïŐF�WÐQK�KÏQK�WKÄL�SKřX�GLŤQ�îŖW�65��

7ŗQJ�
îŖW�

ïŮ�VÅX�
�FP��

0×�Wþ�FKL�WLŠW�KÏQK�WKÄL�

$� ��í����
ïŖW� FÖ�PÃX� QÅX� îĒ� ����<5������ WKĞW� SKD� VÌW�� îŖW� ÐW� ŘP�� îŪP� UĜ� FKLŠP�
NKRþQJ�����SKÅQ�EŪ�WKHR�ŪQJ�Uţ��QKLšX�Uţ�WKņF�YŚW�WòðL��FKX\ŢQ�WŗQJ�WŃ�
WŃ�WKHR�PÃX�QšQ��JļQ�VÖQJ�[XŪQJ�WŗQJ�

$S� ���í����
0ÃX� QšQ� [ÄP� WŪL� ����<5������ îŖW� NK×�� ÐW� îŪP� UĜ�� NKRþQJ� ���� SKÅQ� EŪ�
WKHR�ŪQJ�Uţ��FKŐW��KŅX�Fð�SKÅQ�KĦ\��îHQ��SKÅQ�EŪ�NKXŠFK�WÄQ�WURQJ�QšQ�
VÌW��FKX\ŢQ�WŗQJ�WŃ�WŃ��JļQ�VÖQJ�WKHR�PÃX�QšQ�[XŪQJ�WŗQJ�

%J� ���í����
0ÃX�QšQ��<5�����VÌW�SKD�WKĞW��îŖW�ŘP�òĸW��ÐW�îŪP�UĜ����í����SKÅQ�EŪ�WKHR�
ŪQJ�Uţ��SKÅQ�EŪ�NK×QJ�îšX�WURQJ�SKřX�GLŤQ��KŅX�Fð�ÐW��FKX\ŢQ�WŗQJ�WŃ�WŃ��
JļQ�VÖQJ�WKHR�PÃX�QšQ�[XŪQJ�WŗQJ�

&U� !���
0ÃX�QšQ�[ÄP�WŪL��*OH\�����*<���îŖW�VÌW��òĸW��GĈR��GÐQK��ÐW�KŅX�Fð�SKÅQ�
KĦ\��îHQ��SKÅQ�EŪ�NKXŠFK�WÄQ�WURQJ�QšQ�îŖW��

�������+ÏQK�WKÄL�SKřX�GLŤQ�îŖW�65��
3KřX�GLŤQ�îŖW�WUūQJ�VŗX�ULÍQJ�65��FħQJ�îòļF�

WULŢQ� NKDL� YÃ�P×� Wþ� FÜQJ� WKĹL� JLDQ� YĸL� SKřX� GLŤQ�
îŖW�65��YÃ�65���9Ğ�WUÐ�NKþR�VÄW�SKřX�GLŤQ�îŖW�îDQJ�
FDQK� WÄF� VŗX� ULÍQJ�5L� ��� FÖ� FÜQJ�îŮ� WXŬL� FÅ\� VŗX�
ULÍQJ�VR�YĸL�KDL�SKřX�GLŤQ�îŖW�65��YÃ�65���'ņD�YÃR�
WŗQJ� SKÄW� VLQK�� SKřX� GLŤQ� îŖW� FħQJ� îòļF� SKÅQ�

WKÃQK���WŗQJ�FKÐQK��7URQJ�îÖ��WŗQJ�$�YĸL�îŮ�VÅX�WŃ�
��í����FP��WŗQJ�$S�QōP�WURQJ�îŮ�VÅX����í����FP��
WŗQJ�%J�FÖ�îŮ�VÅX�WŃ����í�����FP�YÃ�WŗQJ�&U�[XŖW�
KLŤQ�WUÍQ�����FP�WÐQK� WŃ�PŐW�îŖW��.ŠW�TXþ�Yš�îŐF�
WÐQK�KÏQK�WKÄL�ĺ�WŃQJ�WŗQJ�îŖW�îòļF�WUÏQK�EÃ\�WURQJ�
EþQJ�����
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%þQJ����ïŐF�WÐQK�KÏQK�WKÄL�SKřX�GLŤQ�îŖW�65��
7ŗQJ�
îŖW�

ïŮ�VÅX�
�FP�� 0×�Wþ�FKL�WLŠW�KÏQK�WKÄL�

$� ��í����
ïŖW�FÖ�PÃX�QÅX�WŪL�����<5������WKĞW�SKD�VÌW��îŖW�NK×��îŪP�UĜ�FKLŠP���í�����
SKÅQ�EŪ�WKHR�ŪQJ�Uţ��îŖW�FKŐW��QKLšX�Uţ� WKņF�YŚW� WòðL�� ÐW�KŅX�Fð��FKX\ŢQ�
WŗQJ�WŃ�WŃ�WKHR�PÃX�QšQ��JļQ�VÖQJ�[XŪQJ�WŗQJ�

$S� ���í����
ïŖW�FÖ�PÃX��<5�����VÌW�SKD�WKĞW��NK×��îŪP�UĜ�ÐW��NKRþQJ���í�����SKÅQ�EŪ�
WKHR� ŪQJ� Uţ�� KŅX� Fð� ÐW� SKÅQ� KĦ\�� SKÅQ� EŪ� NKXŠFK� WÄQ� WURQJ� QšQ� VÌW��
FKX\ŢQ�WŗQJ�WŃ�WŃ��JļQ�VÖQJ�WKHR�PÃX�QšQ�[XŪQJ�WŗQJ�

%J� ���í�����
0ÃX�QšQ�QÅX�îĒ���<5������VÌW�SKD�WKĞW��ŘP�òĸW��GĈR��GÐQK��îŪP�UĜ�FKLŠP���
í�����SKÅQ�EŪ�WKHR�ŪQJ�Uţ��ÐW�KŅX�Fð�SKÅQ�KĦ\��SKÅQ�EŪ�NKXŠFK�WÄQ�WURQJ�
QšQ�VÌW��FKX\ŢQ�WŗQJ�WŃ�WŃ��JļQ�VÖQJ�WKHR�PÃX�QšQ�[XŪQJ�WŗQJ�

&U� !����
ïŖW�PÃX�[ÄP�����<������QKLšX�VÌW��îŖW�òĸW��GĈR��GÐQK��JŗQ�WKXŗQ�WKĨF�� ÐW�
KŅX�Fð�SKÅQ�KĦ\��SKÅQ�EŪ�NKXŠFK�WÄQ�WURQJ�QšQ�îŖW�

�����6R�VÄQK�Vņ�NKÄF�ELŤW�Yš�WÐQK�FKŖW�KÖD�îŖW�
FĦD���SKřX�GLŤQ��

�������*LÄ�WUĞ�S++�2��(&��3�KŅX�GĨQJ�YÃ�1�WŬQJ�
VŪ�WURQJ�îŖW�

�
+ÏQK����6R�VÄQK�Vņ�WKD\�îŬL�Yš�FÄF�WÐQK�FKŖW�KÖD�KĔF��D��S++�2��E��(&��F��1�WŬQJ�VŪ�YÃ�G��3�KŅX�GĨQJ�

JLŅD�FÄF�îŮ�WXŬL�OLŠS�NKÄF�QKDX�WUūQJ�VŗX�ULÍQJ�

*KL�FKÝ��65���7XŬL�OLŠS����QôP��65���7XŬL�OLŠS����QôP��65���7XŬL�OLŠS����QôP��
.ŠW� TXþ� ĺ� KÏQK� �� FKR� WKŖ\�� WXŬL� OLŠS� îÆ� þQK�

KòĺQJ�îÄQJ�NŢ�îŠQ�FÄF�JLÄ�WUĞ�S++�2��+ÏQK��D���1�
WŬQJ�VŪ��+ÏQK��F��YÃ�3�KŅX�GĨQJ��+ÏQK��G��WURQJ�
îŖW� ĺ� WŗQJ�PŐW� ���í� ��� FP��� QJRĀL� WUŃ� JLÄ� WUĞ�(&�
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�+ÏQK��E���&Ĩ�WKŢ��WXŬL�OLŠS�FÃQJ�FDR�FÖ�[X�KòĸQJ�
OÃP� JLþP� FÄF� WÐQK� FKŖW� KÖD� KĔF� QÃ\�� 7X\� QKLÍQ��
FÄF�îŐF�WÐQK�KÖD�KĔF�QKò��S++�2��(&��3�KŅX�GĨQJ�
YÃ�1�WŬQJ�VŪ�FKòD�EĞ�WÄF�îŮQJ�EĺL�WXŬL�OLŠS�ĺ�FÄF�îŮ�
VÅX� EÍQ� GòĸL�� 1JRÃL� UD�� FÖ� Vņ� ELŠQ� îŮQJ� UŖW� OĸQ�
JLŅD� FÄF� îŐF� WÐQK� KÖD� KĔF� WURQJ� îŖW� WUÍQ� �� SKřX�
GLŤQ�îòļF�NKþR�VÄW���

7URQJ�QJKLÍQ�FłX�QÃ\��VX\�JLþP�S+�WURQJ�îŖW�
ĺ� WŗQJ�PŐW�FÖ� WKŢ�GR� OòļQJ�PòD�FDR�� WUXQJ�EÏQK�
WŃ���������������PP�>�@��&ÄF�QJKLÍQ�FłX�WUòĸF�îÅ\�
FKĜ�UD�UōQJ��îŖW�WUūQJ�WUĔW�ĺ�FÄF�YÜQJ�QKLŤW�îĸL�Gţ�
GÃQJ�EĞ�FKXD�KÖD��9Ï�QòĸF�PòD�Vĉ�NŠW�KļS�YĸL�NKÐ�
FDFERQ�GLR[LW�WĀR�WKÃQK�D[LW�FDFERQLF��VDX�îÖ�KļS�
FKŖW� QÃ\� Vĉ� EĞ� WKĦ\� SKÅQ� WKÃQK�+��� GřQ� îŠQ� JLD�
WôQJ�QūQJ�îŮ�+��WURQJ�îŖW�YÃ�OÃP�JLþP�JLÄ�WUĞ�S+�
>�@��0ŮW�QJX\ÍQ�QKÅQ�NKÄF�OÃP�JLþP�JLÄ�WUĞ�S+�OÃ�
GR�Eš�PŐW�îŖW� OLŠS� OX×Q� WURQJ�WÏQK�WUĀQJ�FDR�KðQ�
����� ������P��VR�YĸL�PņF�WKĦ\�FŖS�>�@��GřQ�îŠQ�Vņ�
UńD� WU×L� FÄF� FDWLRQ� NLšP� EĺL� QòĸF� PòD� YÃ� QòĸF�
WòĸL��6ņ�VX\�JLþP�KÃP� OòļQJ�3�KŅX�GĨQJ�FÖ� WKŢ�

OLÍQ�TXDQ�îŠQ�Vņ�VX\�JLþP�JLÄ�WUĞ�S+��7KHR�*H�YÃ�
FV��������>�@��FÖ�PŪL�WòðQJ�TXDQ�WKXŚQ�JLŅD�KÃP�
OòļQJ� 3� KŅX� GĨQJ� YÃ� îŮ� S+� FĦD� îŖW�� 1ÖL� FÄFK�
NKÄF��KÃP� OòļQJ�3�KŅX�GĨQJ� Vĉ� WôQJ�NKL� JLÄ� WUĞ�
S+� WôQJ��1JRÃL� UD�� JLþP� KÃP� OòļQJ� 3� WURQJ� îŖW�
FħQJ� OLÍQ� TXDQ� îŠQ� QūQJ� îŮ� VŌW� YÃ� QK×P� WURQJ�
îŖW�� 7URQJ� îLšX� NLŤQ� S+� WKŖS� YÃ� KÃP� OòļQJ� VŌW��
QK×P�FDR� Vĉ�GřQ� îŠQ� Vņ� NŠW� WĦD� FĦD�3�� GřQ�îŠQ�
VX\�JLþP�KÃP� OòļQJ� OÅQ�KŅX�GĨQJ�WURQJ�îŖW�>�@��
7X\� QKLÍQ�� KÃP� OòļQJ� FĦD� VŌW� YÃ� QK×P� WURQJ�
QJKLÍQ�FłX�QÃ\�FKòD�îòļF�îÄQK�JLÄ��9Ï�YŚ\��WURQJ�
FÄF� QJKLÍQ� FłX� WLŠS� WKHR�� YLŤF� [ÄF� îĞQK� þQK�
KòĺQJ�FĦD�QūQJ�îŮ�VŌW�YÃ�QK×P�WURQJ�îŖW�îŠQ�îŮ�
KŅX�GĨQJ�FĦD�3�OÃ�FŗQ�WKLŠW��.ŠW�TXþ�QJKLÍQ�FłX�
FĦD�$PUDQ�YÃ� FV� ������� >��@�îÆ� FKĜ� UD� UōQJ�� FÄF�
JLÄ� WUĞ�S+�YÃ�1�WŬQJ�VŪ�ĺ�îŮ�VÅX��� �� ���FP�WKÐFK�
KļS� FKR� VLQK� WUòĺQJ� YÃ� SKÄW� WULŢQ� FĦD� FÅ\� VŗX�
ULÍQJ� WUūQJ� WĀL�0DOD\VLD� QōP� WURQJ�NKRþQJ� ���� ��
����YÃ���������������WKHR�WKł�Wņ���

�������&ÄF�FDWLRQ�WUDR�îŬL�WURQJ�îŖW�

�
+ÏQK����6ņ�WKD\�îŬL�FÄF�îŐF�WÐQK�FDWLRQ�WUDR�îŬL��D��&D����E��1D���F��.���G��0J���JLŅD�FÄF�

îŮ�WXŬL�OLŠS�NKÄF�QKDX�WUūQJ�VŗX�ULÍQJ�

*KL�FKÝ��65���7XŬL�OLŠS����QôP��65���7XŬL�OLŠS����QôP��65���7XŬL�OLŠS����QôP��
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+ÏQK��D�YÃ��G�FKR�WKŖ\��WXŬL�OLŠS�FÖ�þQK�KòĺQJ�
îŠQ� Vņ� WKD\� îŬL� KÃP� OòļQJ� &D� YÃ� 0J� WUDR� îŬL�
WURQJ� îŖW�� &Ĩ� WKŢ�� WXŬL� OLŠS� FÃQJ� FDR� Vĉ� OÃP� VX\�
JLþP�QūQJ�îŮ�&D�YÃ�0J�WUDR�îŬL�WURQJ�îŖW�ĺ�îŮ�VÅX�
�������FP��7X\�QKLÍQ��KÃP�OòļQJ�FĦD�FÄF�FDWLRQ�QÃ\�
ĺ�FÄF�îŮ�VÅX�EÍQ�GòĸL�NK×QJ�EĞ�WÄF�îŮQJ�EĺL� WXŬL�
OLŠS�� 7URQJ� NKL� îÖ�� WXŬL� OLŠS� NK×QJ� WÄF� îŮQJ� îŠQ�
KÃP� OòļQJ� 1D� YÃ� .� WURQJ� îŖW� WUūQJ� VŗX� ULÍQJ�
�+ÏQK� �E� YÃ� �F��� S+� WKŖS� îòļF� [HP� OÃ� QJX\ÍQ�
QKÅQ�GřQ�îŠQ�VX\�JLþP�QūQJ�îŮ�&D�YÃ�0J� WURQJ�
îŖW��1JRÃL�UD��KÃP�OòļQJ�FDWLRQ�WUDR�îŬL�FħQJ�Gţ�EĞ�
UńD�WU×L�WUÍQ�Eš�PŐW�GòĸL�WÄF�îŮQJ�FĦD�QòĸF�PòD�YÃ�
QòĸF� WòĸL� >�@��7URQJ�QJKLÍQ�FłX�QÃ\�� FÖ� WKŢ� WKŖ\�
QJòĹL�GÅQ�NK×QJ�FÖ� WKÖL� TXHQ�îŢ� FĒ� WURQJ�YòĹQ��
FħQJ�QKò�NK×QJ�FÖ�FÄF�ELŤQ�SKÄS�FKH�SKĦ�Eš�PŐW�
îŖW� OLŠS�� %ÖQ� SKÅQ� NK×QJ� FÅQ� îŪL� FÄF� QJX\ÍQ� WŪ�
GLQK� GòĻQJ� FħQJ� OÃ� QJX\ÍQ� QKÅQ� GřQ� îŠQ� JLþP�
KÃP�OòļQJ�FDWLRQ�WUDR�îŬL�>��@��1JKLÍQ�FłX�WUòĸF�
îÅ\�FKR�WKŖ\��Q×QJ�GÅQ�FDQK�WÄF�WUÍQ�FÄF�YòĹQ�FÅ\�
ôQ�WUÄL�ĺ�ï%6&/�NK×QJ�FÖ�WKÖL�TXHQ�Vń�GĨQJ�SKÅQ�
EÖQ�FÖ�FKłD�FÄF�QJX\ÍQ�WŪ�&D�YÃ�0J�>�@��9Ï�YŚ\��
Yš� OÅX�GÃL� Vĉ� þQK�KòĺQJ�îÄQJ�NŢ� îŠQ�KÃP� OòļQJ�
FĦD�FÄF�QJX\ÍQ�WŪ�QÃ\�WURQJ�îŖW��*LÄ�WUĞ�FÄF�FDWLRQ�
WUDR�îŬL��&D��.��1D��ĺ�îŮ�VÅX��������FP�îòļF�[HP�OÃ�
SKÜ� KļS� FKR� VLQK� WUòĺQJ� YÃ� SKÄW� WULŢQ� FĦD� VŗX�
ULÍQJ� ĺ� 0DOD\VLD�� GDR� îŮQJ� WŃ� ����� �� ������ ����� �
������������������PHT�����J�îŖW��WKHR�WKł�Wņ�>��@������

�������&KŖW�KŅX�Fð��&(&�YÃ�KÃP�OòļQJ�VÌW�
+ÃP� OòļQJ�FKŖW�KŅX�Fð� WURQJ�îŖW�ĺ� WŗQJ�PŐW�

��������FP��EĞ�WÄF�îŮQJ�EĺL�WKĹL�JLDQ�OŚS�OLŠS��+ÏQK�

����'R�îÖ��GřQ�îŠQ�VX\�JLþP�JLÄ�WUĞ�&(&�WURQJ�îŖW��
QKòQJ�NK×QJ�þQK�KòĺQJ�îŠQ�KÃP�OòļQJ�VÌW�WURQJ�
îŖW�JLŅD�FÄF�SKřX�GLŤQ��.ŠW�TXþ�FKR�WKŖ\��FKĦ�FÄF�
YòĹQ�FDQK�WÄF�VŗX�ULÍQJ�NK×QJ�EÖQ�KRŐF�EÖQ�UŖW�ÐW�
SKÅQ� KŅX� Fð� WURQJ� WKĹL� JLDQ� GÃL�� îÅ\� FÖ� WKŢ� OÃ�
QJX\ÍQ�QKÅQ�GřQ�îŠQ�Vņ�VX\�JLþP�KÃP�OòļQJ�FKŖW�
KŅX�Fð�WURQJ�îŖW��6X\�JLþP�îŮ�SKÏ�QKLÍX�îŖW�OLŠS�OÃ�
YŖQ�îš�FŗQ�îòļF�JLþL�TX\ŠW� WURQJ�QKŅQJ�QôP�JŗQ�
îÅ\��7URQJ�îÖ��JLþP�KÃP�OòļQJ�FKŖW�KŅX�Fð�WURQJ�
îŖW� OÃ� PŮW� WURQJ� FÄF� \ŠX� WŪ� TXDQ� WUĔQJ� JÅ\� þQK�
KòĺQJ�îŠQ�QôQJ�VXŖW�FÅ\�WUūQJ��1JKLÍQ�FłX�WUòĸF�
îÅ\� FKĜ� UD� UōQJ�� VX\� JLþP� FKŖW� KŅX� Fð� WURQJ� îŖW�
NÌR�WKHR�VX\�JLþP�KÃP�OòļQJ�FÄF�GLQK�GòĻQJ�KŅX�
GĨQJ��îŖW�EĞ�QÌQ�Gĉ��WŃ�îÖ�þQK�KòĺQJ�îŠQ�VłF�NKĒH�
FĦD�îŖW�YÃ�QôQJ�VXŖW�FĦD�FÅ\�WUūQJ�>��@��1JRÃL�UD��
VX\� JLþP� FKŖW� KŅX� Fð� WURQJ� îŖW� NÌR� WKHR� Vņ� VX\�
JLþP�JLÄ�WUĞ�&(&��YÏ�FÖ�PŪL�WòðQJ�TXDQ�WKXŚQ�JLŅD�
KDL�WK×QJ�VŪ�QÃ\�WURQJ�îŖW�>��@��'R�îÖ��FŗQ�FÖ�ELŤQ�
SKÄS�îŢ�NKŌF�SKĨF�WÏQK�WUĀQJ�QÃ\�QKōP�FþL� WKLŤQ�
VłF�VþQ�[XŖW�FĦD�îŖW�YÃ�QôQJ�VXŖW�FÅ\�WUūQJ��+ÃP�
OòļQJ�VÌW�îòļF�[HP�OÃ�îŐF�WÐQK�Fð�EþQ�FĦD�îŖW�GR�
QÖ� ÐW� EĞ� WKD\� îŬL� WKHR� WKĹL� JLDQ�� 7K×QJ� WKòĹQJ��
FÜQJ�PŮW�ELŢX� ORĀL�îŖW� WKÏ� ÐW� FÖ� Vņ�FKÍQK� OŤFK� Yš�
KÃP� OòļQJ� VÌW� >�@�� 7X\� QKLÍQ�� QŠX� NKÄF� ELŤW� Yš�
QKÖP�îŖW� WKÏ�Vĉ�FÖ�Vņ�NKÄF�ELŤW��1JKLÍQ�FłX�FĦD�
,VODP�YÃ�FV��������>��@�Yš�îŮ�SKÏ�QKLÍX�îŖW� WUūQJ�
VŗX�ULÍQJ�ĺ�0DOD\VLD�FKR�WKŖ\��KÃP�OòļQJ�VÌW�GDR�
îŮQJ�WŃ�����������FKŖW�KŅX�Fð�WŃ������������YÃ�&(&�
WŃ���������PHT�����J�îŖW�îòļF�[HP�OÃ�FÄF�NKRþQJ�
JLÄ�WUĞ�WŪL�KþR��

�
+ÏQK����ăQK�KòĺQJ�FĦD�WKĹL�JLDQ�OŚS�OLŠS�îŠQ�KÃP�OòļQJ�FKŖW�KŅX�Fð��&(&��

YÃ�VÌW�WURQJ�îŖW�WUūQJ�VŗX�ULÍQJ�

65���7XŬL�OLŠS����QôP��65���7XŬL�OLŠS����QôP�YÃ�65���7XŬL�OLŠS����QôP��
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7URQJ� �� SKřX� GLŤQ� îŖW� WUūQJ� VŗX� ULÍQJ� îòļF�
NKþR�VÄW��îŖW�îòļF�FKLD�WKÃQK���WŗQJ�FKÐQK��$��$S��
%J��&U�ĺ�îŮ�VÅX�WŃ�������P��7XŬL�OLŠS�FÃQJ�FDR�����
QôP��FÖ�[X�KòĸQJ�VX\�JLþP�KÃP� OòļQJ�FKŖW�KŅX�
Fð�� îĀP� WŬQJ� VŪ�� &(&�� OÅQ� KŅX� GĨQJ�� &D� YÃ�0J�
WUDR�îŬL�ĺ�WŗQJ�îŖW�FDQK�WÄF����í����FP���GřQ�îŠQ�
JLD�WôQJ�îŮ�FKXD�FĦD�îŖW��JLþP�S+���

ïŪL� YĸL� WŗQJ�îŖW�EÍQ�GòĸL� �$S��%J��&U��� FKòD�
FKR� WKŖ\�FÖ�Vņ�NKÄF�ELŤW�Yš�FÄF�îŐF� WÐQK�KÖD�KĔF�
îŖW�JLŅD�FÄF�îŮ�WXŬL�OLŠS�NKþR�VÄW���

'ņD�WUÍQ�FÄF�NŠW�TXþ�QJKLÍQ�FłX�WUòĸF�îÅ\��îŢ�
JLþP�Vņ�VX\�WKRÄL�Yš�FÄF�GLQK�GòĻQJ�YÃ�FKŖW�KŅX�
Fð�WUÍQ�WŗQJ�îŖW�PŐW��Q×QJ�GÅQ�FDQK�WÄF�FÅ\�ôQ�WUÄL�
QÖL�FKXQJ�YÃ�FÅ\�VŗX�ULÍQJ�QÖL�ULÍQJ�QÍQ�EŬ�VXQJ�
WKÍP�SKÅQ�KŅX�Fð�YÃ�Y×L��1JRÃL�UD��Vņ�FKH�SKĦ�PŐW�
OLŠS� EōQJ� FĒ� GĀL�� FÅ\� KĔ�ïŚX�� KRŐF� UðP� UĀ� FħQJ�
îòļF�[HP�OÃ�FÄF�ELŤQ�SKÄS�WŪL�òX��îŢ�JLþP�Vņ�UńD�
WU×L�FĦD�FÄF�FDWLRQ�WUDR�îŬL�YÃ�GLQK�GòĻQJ�FĦD�îŖW�
GR�QòĸF�PòD�KRŐF�QòĸF�WòĸL��

7£,�/,ũ8�7+$0�.+ă2�

���7ŬQJ�FĨF�7KŪQJ�NÍ���������1LÍQ�JLÄP�7KŪQJ�
NÍ�9LŤW�1DP�������1[E�7KŪQJ�NÍ�������WUDQJ��

���7KRQJ��/��9��DQG�/XDQ��1��9����������0DQJR�
YDOXH� FKDLQ� DQDO\VLV� LQ� WKH� 9LHWQDPHVH� 0HNRQJ�
GHOWD��$J%LR)RUXP���������������

���1JX\ţQ�3KòðQJ���������*LÄ�VŗX�ULÍQJ�QJÃ\�
������*LÄ�VŗX�ULÍQJ�5L��FDR�QKŖW�WĀL�FÄF�WĜQK�PLšQ�
7Å\�1DP�EŮ��KWWSV���GDQYLHW�YQ�JLD�VDX�ULHQJ�QJD\��
�����JLD�VDX�ULHQJ�UL��FDR�QKDW�WDL�FDF�WLQK�PLHQ�WD\�
QDP�ER�������������������KWP��7UX\�FŚS�QJÃ\�����
��������

���'DQJ��/��9��DQG�+XQJ��1��1����������(IIHFWV�
RI� WKH�DJH�RI� UDLVHG�EHGV�RQ� WKH�SK\VLFRFKHPLFDO�
FKDUDFWHULVWLFV� RI� IUXLW� RUFKDUG� VRLO� LQ� WKH�
9LHWQDPHVH�0HNRQJ�GHOWD��3HHU-������H�������

���)$2� ��������*XLGHOLQH� IRU� VRLO� GHVFULSWLRQ��
)RRG� DQG�$JULFXOWXUH�2UJDQL]DWLRQ� RI� WKH�8QLWHG�
1DWLRQV��5RPH���WK�HGLWLRQ��,6%1�������������������
SDJHV��

��� +RXED�� 9��� 9DQGHUOHH�� -��� 1RYR]DPVN\�� ,��
�������� 6RLO� DQDO\VLV� SURFHGXUHV� �VRLO� DQG� SODQW�
DQDO\VLV��SDUW��%���D�VHULHV�RI�V\OODEL��6L[WK�(GLWLRQ��
7KH�1HWKHUODQGV��'HSDUWPHQW�RI�6RLO�6FLHQFH�DQG�
3ODQW� 1XWULWLRQ�� :DJHQLQJHQ� $JULFXOWXUDO�
8QLYHUVLW\��

��� /HH�� 6�� .�� DQG� 'DQJ�� 7�� $�� �������� 6SDWLR�
WHPSRUDO� YDULDWLRQV� LQ� PHWHRURORJ\� GURXJKW� RYHU�
WKH�0HNRQJ� ULYHU� GHOWD� RI� 9LHWQDP� LQ� WKH� UHFHQW�
GHFDGHV��3DGG\�DQG�:DWHU�(QYLURQPHQW������������
������

��� *H�� 6��� =KX� =��� -LDQJ� <�� �������� /RQJ�WHUP�
LPSDFW�RI�IHUWLOL]DWLRQ�RQ�VRLO�S+�DQG�IHUWLOLW\�LQ�DQ�
DSSOH� SURGXFWLRQ� V\VWHP�� -RXUQDO� RI� 6RLO� 6FLHQFH�
DQG�3ODQW�1XWULWLRQ������������������

���0DEDJDOD�� )�� 6���0QJuRQJuR��0�� (�� ��������
2Q� WKH� WURSLFDO� VRLOV�� WKH� LQIOXHQFH� RI� RUJDQLF�
PDWWHU� �20�� RQ� SKRVSKDWH� ELRDYDLODELOLW\�� 6DXGL�
-RXUQDO�RI�%LRORJLFDO�6FLHQFHV��������������y�������

����$PUDQ��$���$ULIILQ��0��5���,VD��,��0���$KPHG��
2�� 6�� DQG� +HUPDQ�� *�� �������� 3K\VLFRFKHPLFDO�
SURSHUWLHV� RI� VRLO� FXOWLYDWHG� ZLWK� 'XULDQ� �'XULR�
]LEHWKLQXV� 0XUU��� LQ� *XD� 0XVDQJ�� .HODQWDQ��
$*5,9,7$� -RXUQDO� RI� $JULFXOWXUDO� 6FLHQFH�� �������
������������

���� ,VODP��0��6���%HOO��5��:���0LDK��0��$��0���
$ODP��0��-����������8QEDODQFHG�IHUWLOL]HU�XVH�LQ�WKH�
(DVWHUQ� *DQJHWLF� 3ODLQ�� WKH� LQIOXHQFH� RI�
*RYHUQPHQW� UHFRPPHQGDWLRQV�� IHUWLOL]HU� W\SH��
IDUP� VL]H� DQG� FURSSLQJ� SDWWHUQV�� 3/26� 21(��
�������H����������

����+RIIODQG��(���.X\SHU��7��:���&RPDQV��5��1��
-��� &UHDPHU�� 5�� (�� �������� (FR�IXQFWLRQDOLW\� RI�
RUJDQLF�PDWWHU�LQ�VRLOV��3ODQW�DQG�6RLO��������y�������
������

���� 2RUWV�� .��� 9DQODXZH�� %�� DQG� 0HUFN[�� 5��
��������&DWLRQ�H[FKDQJH�FDSDFLWLHV�RI�VRLO�RUJDQLF�
PDWWHU� IUDFWLRQV� LQ� D� IHUULF� OL[LVRO� ZLWK� GLIIHUHQW�
RUJDQLF�PDWWHU� LQSXWV��$JULFXOWXUH��(FRV\VWHPV�	�
(QYLURPHQW��������������������������

�
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())(&7�2)�5$,6('�%('�$*(6�&+$1*(�21�'85,$1�62,/�)(57,/,7<�
�,1�7+(�9,(71$0(6(�0(.21*�'(/7$�

1JX\HQ�.LP�4X\HQ���7UDQ�9DQ�+XQJ���1JR�3KXRQJ�1JRF����

7UDQ�+RDQJ�(P���1JR�1JRF�+XQJ���/H�9DQ�'DQJ��
�&XX�/RQJ�8QLYHUVLW\�
�&DQ�7KR�8QLYHUVLW\�

6XPPDU\�
7KH� VWXG\�ZDV� WR� HYDOXDWH� FKDQJH� RQ� VRLO�PRUSKRORJLFDO� DQG� FKHPLFDO� FKDUDFWHULVWLFV� RI� WKUHH�
GLIIHUHQW�UDLVHG�EHG�VRLO�FXOWLYDWHG�GXULDQ��7KH�UHVHDUFK�ZDV�FRQGXFWHG�LQ�IURP�-DQXDU\�WR�0DUFK�
������ ,Q� WKLV� VWXG\�� WKH� DJH� RI� WKUHH� UDLVHG�EHG� VRLOV�� LQFOXGLQJ� ���� ���� ��� \HDUV� ROG� VXUYH\HG��
7KHVH� VRLO� SURILOHV� ZHUH� VHSDUDWHG� LQ� WKH� GLIIHUHQW� KRUL]RQV� EDVHG� RQ� WKH� PRUSKRORJ\�� 6RLO�
FKHPLFDO�SURSHUWLHV��VXFK�DV�S+��(&��VRLO�RUJDQLF�PDWWHU��620���DYDLODEOH�3��$3���WRWDO�1��71��
DQG� H[FKDQJHDEOH� FDWLRQV� ZHUH� DQDO\]HG�� 5HVXOWV� VKRZHG� WKDW� VRLO� SURILOHV� ZHUH� GLYLGHG� IRXU�
GLIIHUHQW�VRLO�KRUL]RQV��LQFOXGLQJ�$��$S��%J��&U�ZLWKLQ�IURP���WR���P�VRLO�GHSWK��2OG�UDLVHG�EHG�VRLO�
UHGXFHG�VLJQLILFDQWO\�620��&(&��$3��71�DQG�H[FKDQJHDEOH�&D�DQG�0J�LQ�WKH�VRLO�GHSWK�RI���í����
FP��EULQJ� WR� LQFUHDVH�VRLO�DFLGLW\��7KH�VRLO�FKHPLFDO�SURSHUWLHV�RI� WKH�GHHSHU�VRLO�KRUL]RQV��$S��
%J�� &U�� ZHUH� QRW� DIIHFWHG� E\� WKH� DJH� RI� UDLVHG�EHG�� %DVHG� RQ� WKH� UHVXOWV� RI� SUHYLRXV� VWXGLHV��
IDUPHUV�VKRXOG�DSSO\�RUJDQLF�IHUWLOL]HU�DQG�OLPLQJ��,Q�DGGLWLRQ��VRLO�FRQVHUYDWLRQ�SUDFWLFHV�VXFK�DV�
ZHHG�DQG�OHJXPLQRXV�FRYHU�FURSSLQJ�RU�ULFH�VWUDZ�PXOFKLQJ�DUH�FRQVLGHUHG�DV�RSWLPDO�VWUDWHJLHV�
IRU�UHGXFLQJ�VRLO�GHJUDGDWLRQ�DQG�HURVLRQ�LQ�WKH�WRSVRLO���

.H\ZRUGV��6RLO�FKHPLVWU\��VRLO�SURILOH��GXULDQ��UDLVHG�EHG�DJH��
1JÃ\�QKŚQ�EÃL�����������

1JÃ\�FKX\ŢQ�SKþQ�ELŤQ������������

1JÃ\�WK×QJ�TXD�SKþQ�ELŤQ������������

1JÃ\�GX\ŤW�îôQJ�������������


