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1KōP�EþR� WūQ�QJXūQ�JHQ�FĦD�WKĒ�îHQ�EþQ�îĞD�YÜQJ�îūQJ�EōQJ�V×QJ�&ńX�/RQJ��EþR�TXþQ� OĀQK�
WLQK�WUÜQJ�WKĒ�îHQ�EōQJ�SKòðQJ�SKÄS�WKĦ\�WLQK�KÖD�îÆ�îòļF�QJKLÍQ�FłX��1JKLÍQ�FłX�îÄQK�JLÄ�
þQK�KòĺQJ�FĦD�QūQJ�îŮ�VXFURVH�YÃ�JO\FHURO�WURQJ�P×L�WUòĹQJ�EþR�TXþQ�îŠQ�FKŖW�OòļQJ�WLQK�WUÜQJ�
VDX�WKĦ\�WLQK�KÖD��NŠW�TXþ�FKR�WKŖ\��QūQJ�îŮ�VXFURVH�YÃ�JO\FHURO�WÄF�îŮQJ�îÄQJ�NŢ�îŠQ�FÄF�FKĜ�VŪ�
QKò��7İ�OŤ�WRÃQ�YĊQ�DFURVRPH��Wİ�OŤ�GL�îŮQJ�WŬQJ�VŪ�YÃ�Wİ�OŤ�VŪQJ�FĦD�WLQK�WUÜQJ��1ūQJ�îŮ�VXFURVH�
����0�YÃ�JO\FHURO����PDQJ� OĀL�NŠW�TXþ� WŪW� QKŖW� Yš�FKŖW� OòļQJ� WLQK� WUÜQJ��1JKLÍQ�FłX�QÃ\�JÖS�
SKŗQ�EþR�WūQ�QJXūQ�JHQ�îĞD�SKòðQJ�YÃ�SKĨF�KūL�TXŗQ�WKŢ�WURQJ�WòðQJ�ODL��

7Ń�NKÖD��%þR�TXþQ�OĀQK��JO\FHURO��VXFURVH��WKĦ\�WLQK�KÖD��WLQK�WUÜQJ�WKĒ��
�
���ïŕ7�9ś1�ïŦ��
7KĒ�îHQ�îĞD� SKòðQJ� �2U\FWRODJXV� FXQLFXOXV��

OÃ�PŮW�SKÅQ�ORÃL�WKĒ�îDQJ�SKþL�îŪL�PŐW�YĸL�QJX\�Fð�
WX\ŤW�FKĦQJ�GR�Vņ�FĀQK�WUDQK�WŃ�FÄF�JLŪQJ�WKĒ�ODL�
YÃ� QJRĀL� QKŚS� îòļF� òD� FKXŮQJ� YÏ� QôQJ� VXŖW� WKĞW�
FDR�KðQ�YÃ�Vń�GĨQJ�WURQJ�SKÕQJ�WKÐ�QJKLŤP�>����@��
9LŤF�EþR�WūQ�QJXūQ�JHQ�WKĒ�îHQ�îĞD�SKòðQJ�PDQJ�
à�QJKĝD�TXDQ�WUĔQJ�WURQJ�YLŤF�GX\�WUÏ�îD�GĀQJ�VLQK�
KĔF��SKÄW�WULŢQ�FKôQ�QX×L�EšQ�YŅQJ�YÃ�îþP�EþR�DQ�
QLQK�OòðQJ�WKņF���

ï×QJ� OĀQK� WLQK� WUÜQJ� OÃ�PŮW� Nı� WKXŚW� Kŭ� WUļ�
VLQK�VþQ�KLŤX�TXþ�JLÝS� OòX�WUŅ� WLQK�WUÜQJ�GÃL�KĀQ�
WURQJ� QLWð� OĒQJ� ĺ� QKLŤW� îŮ� FņF� WKŖS� ������&��� .ı�
WKXŚW�QÃ\�îÖQJ�YDL� WUÕ� TXDQ� WUĔQJ� WURQJ�YLŤF�EþR�
WūQ� QJXūQ� JHQ� îŮQJ� YŚW� TXà�� KLŠP� YÃ� SKĨF� KūL�
TXŗQ�WKŢ�WK×QJ�TXD�WKĨ�WLQK�QKÅQ�WĀR�KRŐF�FKX\ŢQ�
JHQ�� 7X\� QKLÍQ�� TXÄ� WUÏQK� î×QJ� OĀQK� WLQK� WUÜQJ�
WUX\šQ�WKŪQJ�FÖ�WKŢ�JÅ\�WŬQ�WKòðQJ�FKR�WLQK�WUÜQJ�
GR� Vņ� KÏQK� WKÃQK� WLQK� WKŢ� EôQJ� YÃ� FÄF� WÄF� îŮQJ�
NKÄF�>�@��7KĦ\�WLQK�KÖD�EþR�TXþQ�WLQK�WUÜQJ�EōQJ�
FÄFK�FKR�WLQK�WUÜQJ�WLŠS�[ÝF�WUņF�WLŠS�YĸL�QLWð�OĒQJ�
ĺ� �����&��ïÅ\�OÃ�PŮW�Nı�WKXŚW�îDQJ�QŬL�OÍQ�QKDQK�
FKÖQJ�îŢ� EþR� TXþQ� OĀQK� YÃ� FÖ� OļL� WKŠ� VR� YĸL� EþR�

TXþQ� OĀQK� WK×QJ� WKòĹQJ� Yš� QKLšX� PŐW�� 1Ö� OLÍQ�
TXDQ�îŠQ�WKĹL�JLDQ�FÅQ�EōQJ�QJŌQ��WŪF�îŮ�OÃP�PÄW�
QKDQK��NK×QJ�FÖ�WKLŠW�EĞ�îŌW�WLšQ�QKò�WĦ�î×QJ�VLQK�
KĔF�îòļF� OŚS� WUÏQK�YÃ�NK×QJ�FÖ�WŬQ�WKòðQJ�YŚW� Oà�
îŪL�YĸL�FÄF�WŠ�EÃR�GR�FÄF�WLQK�WKŢ�EôQJ��7KĦ\�WLQK�
KÖD� OÃ�PŮW�TX\�WUÏQK�îðQ�JLþQ�îÕL�KĒL� ÐW� WKĹL�JLDQ�
KðQ�YÃ�FÖ�NKþ�QôQJ�WUĺ�QÍQ�DQ�WRÃQ�KðQ�FħQJ�QKò�
WLŠW�NLŤP�FKL�SKÐ�KðQ�VR�YĸL�OÃP�OĀQK�FKŚP�>�@��.ı�
WKXŚW�QÃ\�Vń�GĨQJ�GXQJ�GĞFK�EþR�TXþQ�OĀQK�FÖ�NKþ�
QôQJ�WKŘP�WKŖX�QKDQK�YÃR�WŠ�EÃR�WLQK�WUÜQJ��KĀQ�
FKŠ�WŪL�îD�Vņ�KÏQK�WKÃQK�WLQK� WKŢ�EôQJ��WŃ�îÖ�EþR�
YŤ� WLQK� WUÜQJ� NKĒL� WŬQ� WKòðQJ� YÃ� QÅQJ� FDR� Wİ� OŤ�
VŪQJ�VÖW�VDX�NKL�UÆ�î×QJ�>�@��

9LŤF� Vń� GĨQJ� P×L� WUòĹQJ� 7&*� �7ULV�&LWUDWH�
*OXFRVH�� OÃ� Fð� Vĺ� WKòĹQJ� îòļF� Vń� GĨQJ� îŢ� EþR�
TXþQ� OĀQK� WLQK�WUÜQJ�WKĒ� >�@��9ŖQ�îš�FKÐQK� WURQJ�
EþR�TXþQ�OĀQK�WLQK�WUÜQJ�OÃ�Vņ�KÏQK�WKÃQK�WLQK�WKŢ�
EôQJ� OÃP�JLþP�NKþ�QôQJ� VŪQJ�VÖW�FĦD� WLQK� WUÜQJ�
VDX�NKL�UÆ�î×QJ��4XÄ� WUÏQK�NKń�QòĸF�FĦD�QòĸF� WŠ�
EÃR�� EŬ� VXQJ� FKŖW� EþR� YŤ� OĀQK� �&3$�� YÃR� WŠ� EÃR�
WKòĹQJ�îòļF�WKņF�KLŤQ�îŢ�WUÄQK�WĀR�UD�FÄF�WLQK�WKŢ�
EôQJ�>�@��*O\FHURO�YÃ�VXFURVH�OÃ�KDL�&3$�Gţ�WÏP�YÃ�
SKŬ�ELŠQ�QKŖW� Vĉ�îòļF� Vń�GĨQJ�îŢ�[Å\�GņQJ�TX\�
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WUÏQK�WKĦ\�WLQK�KÖD�Fð�EþQ�WUÍQ�îŪL�WòļQJ�WKĒ�îHQ��
*O\FHURO�FÖ�NKþ�QôQJ�WKŘP�WKŖX��UÝW�QòĸF�WURQJ�WŠ�
EÃR� UD�QJRÃL� WŠ�EÃR�� OÃP�KĀQ� FKŠ� Vņ�NŠW� WLQK� FĦD�
QòĸF�YÃ�JLþP�WŬQ�WKòðQJ�WŠ�EÃR�VDX�NKL�JLþL�î×QJ��
NKń�QòĸF�WŪW�KðQ�ĺ�QKLŤW�îŮ�WKŖS�YÃ�WôQJ�Wİ�OŤ�VŪQJ�
VÖW�FĦD�WLQK�WUÜQJ�VDX�NKL�WUŅ�OĀQK�>�@��1ôP�������
3ROJH�îÆ�SKÄW�KLŤQ�UD�JO\FHURO�QKò�PŮW�FKŖW�EþR�YŤ�
î×QJ�OĀQK��&U\RSURWHFWDQWV���&3$��WLQK�WUÜQJ�KLŤX�
TXþ>�@��.Ţ�WŃ�îÖ��JO\FHURO�îÆ�îòļF�Vń�GĨQJ�WKòĹQJ�
[X\ÍQ� YÃ� îòļF� [HP� OÃ�PŮW� QšQ� WþQJ� WURQJ� î×QJ�
OĀQK� WLQK� WUÜQJ�� *O\FHURO� FħQJ� îÆ� îòļF� Vń� GĨQJ�
WURQJ� QKLšX� QJKLÍQ� FłX� Yš� EþR� TXþQ� OĀQK� WLQK�
WUÜQJ�GÍ�YÃ� WKĒ�YÏ�YDL�WUÕ�EþR�YŤ�FĦD�QÖ�îŪL�YĸL�WŠ�
EÃR� >���� ��@��0ŮW� VŪ�&3$� FÖ� NKŪL� OòļQJ�SKÅQ� Wń�
FDR�NK×QJ�WKŢ�WKŖP�TXD�PÃQJ�WŠ�EÃR��ïòĹQJ�FÖ�Oĉ�
OÃ�&3$�FÖ�NKŪL�OòļQJ�SKÅQ�Wń�FDR�îŗX�WLÍQ�îòļF�Vń�
GĨQJ� OÃP� FKŖW� SKĨ� JLD� WUòĸF� NKL� î×QJ� OĀQK�� &þ�
PRQRVDFDULW�YÃ�GLVDFDULW�îšX�îòļF�Vń�GĨQJ�îŢ�EþR�
TXþQ� OĀQK� WLQK� WUÜQJ�� WX\� QKLÍQ� VR� YĸL�
PRQRVDFDULW�� GLVDFDULW� QKò� WUHKDORVH� YÃ� VXFURVH�
îòļF� Vń� GĨQJ� UŮQJ� UÆL� KðQ� >��@�� 6XFURVH� OÃ� PŮW�
FKŖW�EþR�TXþQ� OĀQK�NK×QJ� WKŘP� WKŖX��îòļF� WKÍP�
YÃR�îŢ�WôQJ�îŮ�WKŘP�WKŖX�YÃ�QJôQ�QJŃD�WŬQ�WKòðQJ�
GR�WŠ�EÃR�WUòðQJ�SKūQJ�WURQJ�TXÄ�WUÏQK�NKń�QòĸF��
FÖ� WÄF� GĨQJ� ŬQ� îĞQK� PÃQJ� VLQK� FKŖW� WURQJ� TXÄ�
WUÏQK� î×QJ� OĀQK� �� UÆ� î×QJ� >��@�� OÃP�PŖW� QòĸF� WŠ�
EÃR�ĺ�QKLŤW� îŮ� FDR�FKR�SKÌS� OÃP� OĀQK�QKDQK�PÃ�
NK×QJ�JÅ\�WŬQ�WKòðQJ�QŮL�EÃR��

1ūQJ� îŮ� FĦD� FKŖW� EþR� TXþQ� OĀQK� FDR� Vĉ� JÅ\�
îŮF� îŠQ� TXÄ� WUÏQK� WŬQJ� KļS� FĦD� WŠ� EÃR� îòļF� WUŅ�

OĀQK�� WKD\� îŬL� FŖX� WUÝF� KDL� OĸS� FĦD� PÃQJ� WŠ� EÃR�
>��@��ïÆ�FÖ�QJKLÍQ�FłX�Yš�FKŖW�EþR�TXþQ�OĀQK�FKR�
WKĦ\�WLQK�KÖD�WUÍQ�WKĒ�>��@��WX\�QKLÍQ�ĺ�9LŤW�1DP�
FÄF�QJKLÍQ�FłX�Yš�WKĦ\�WLQK�KÖD�WLQK�WUÜQJ�WKĒ�îHQ�
FÕQ� NKÄ� KĀQ� FKŠ�� 9Ï� YŚ\�� QJKLÍQ� FłX� QÃ\� QKōP�
îÄQK�JLÄ�QūQJ�îŮ�WKÐFK�KļS�QKŖW�FĦD�KDL�FKŖW�EþR�
TXþQ� OĀQK� OÃ� JO\FHURO� YÃ� VXFURVH� îŢ� EŬ� VXQJ� YÃR�
P×L� WUòĹQJ�EþR�TXþQ�QKōP�îĀW� FKŖW� OòļQJ� WŪL�òX�
QKŖW�FKR�WLQK�WUÜQJ�WKĒ�îHQ�VDX�NKL�EþR�TXþQ�OĀQK�
EōQJ�SKòðQJ�SKÄS�WKĦ\�WLQK�KÖD��

���3+óñ1*�3+¤3�1*+,­1�&Ň8�

�����ïŮQJ�YŚW�WKÐ�QJKLŤP�

ïŮQJ� YŚW� WKÐ� QJKLŤP� OÃ� �� FRQ� WKĒ� îHQ� îĞD�
SKòðQJ�WŃ���������NJ�îòļF�QX×L�WĀL�WUĀL�WKņF�QJKLŤP�
îŮQJ� YŚW� FĦD� 3KÕQJ� WKÐ� QJKLŤP� 7Š� EÃR� JŪF��
7UòĹQJ�ïĀL�KĔF�&ŗQ�7Kð��7KĒ�îòļF�QX×L�YÃ�FKôP�
VÖF� WURQJ� OūQJ�FDR�FÄFK�PŐW�îŖW�����P� WURQJ�P×L�
WUòĹQJ�WKRÄQJ�NKÐ��YĸL�TXDQJ�FKX�Nį�OÃ����JLĹ�VÄQJ�
YÃ����JLĹ�WŪL��îòļF�YŤ�VLQK���QJÃ\���OŗQ��ïŮQJ�YŚW�
îòļF�FKR�ôQ�NKŪL� OòļQJ�WLÍX�FKXŘQ��XŪQJ�QòĸF�YÃ�
WLÍP�SKÕQJ�îŗ\�îĦ��1JKLÍQ�FłX�îÆ�îòļF�SKÍ�GX\ŤW�
Yš� PŐW� îĀR� îłF� îŪL� YĸL� FÄF� TX\� WUÏQK� FKôP� VÖF��
QX×L� QKŪW� YÃ� NKDL� WKÄF� WLQK� GĞFK� îŮQJ� YŚW�� WXÅQ�
WKHR� KòĸQJ� GřQ� FĦD� ī\� EDQ� ïĀR� îłF� ïŮQJ� YŚW��
7UòĹQJ� ïĀL� KĔF� &ŗQ� 7Kð� �&78� �� $(&��������
1JKLÍQ�FłX�îòļF�WKņF�KLŤQ�WŃ�WKÄQJ���îŠQ�WKÄQJ���
QôP�������

�����7KLŠW�NŠ�WKÐ�QJKLŤP�

%þQJ����7KÃQK�SKŗQ�P×L�WUòĹQJ�GÜQJ�FKR�WKÐ�QJKLŤP�

1JKLŤP�
WKłF�

7ULV�
�J��

&LWULF�
D[LW��J��

*OXFRVH�
�J��

*HQWDPLFLQ�
�PJ��

(JJ�\RON�
����

*O\FHURO�
���� 6XFURVH�

1òĸF�FŖW�
�P/��

�� ����� ����� ������ �� ��� �� ���0� ïŠQ�����

�� ����� ����� ������ �� ��� �� ����0� ïŠQ�����

�� ����� ����� ������ �� ��� �� ���0� ïŠQ�����
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�� ����� ����� ������ �� ��� �� ���0� ïŠQ�����

�� ����� ����� ������ �� ��� ��� ���0� ïŠQ�����

0řX�WLQK�GĞFK�îòļF�NKDL�WKÄF�WŃ���FRQ�WKĒ�îHQ�
îņF�VLQK�VþQ�EÏQK�WKòĹQJ�WĀL�WUDQJ�WUĀL�WKÐ�QJKLŤP�
FĦD�3KÕQJ�WKÐ�QJKLŤP�7Š�EÃR�JŪF��7UòĹQJ�ïĀL�KĔF�
&ŗQ�7Kð��0ŭL�FÄ�WKŢ�WKX�PřX���OŗQ��ïÄQK�JLÄ�FKŖW�
OòļQJ� WLQK� WòðL�� 0ÃX� VŌF�� WKŢ� WÐFK�� S+�� PŚW� VŪ��
ïÄQK� JLÄ� þQK� KòĺQJ� FĦD� QūQJ� îŮ� VXFURVH� YÃ�
JO\FHURO� WURQJ� P×L� WUòĹQJ� î×QJ� OĀQK� îŠQ� FKŖW�
OòļQJ�WLQK�WUÜQJ�WKĒ�îHQ��7KÐ�QJKLŤP�îòļF�EŪ�WUÐ�
QJřX�QKLÍQ�YĸL�FÄF�QKÅQ�WŪ�îÄQK�JLÄ�OÃ�Vņ�NŠW�KļS�
QūQJ� îŮ� FĦD� VXFURVH� ����0�� ����0�� ���0�� YÃ�
JO\FHURO���������������YĸL���QJKLŤP�WKłF�WòðQJ�łQJ�
YĸL���P×L�WUòĹQJ�îÆ�FKXŘQ�EĞ��0ŭL�QJKLŤP�WKłF�OŐS�
OĀL���OŗQ�YĸL���OŗQ�WUÍQ�PŭL�FRQ�WKĒ�îHQ��������WKÄQJ�
WXŬL��WŗQ�VXŖW�OŖ\�WLQK�OÃ���QJÃ\�OŗQ��

4XÄ� WUÏQK� WKĦ\� WLQK�KÖD� WLQK� WUÜQJ�îòļF� WLŠQ�
KÃQK�WURQJ�FĔQJ�UĀ������PO�>��@��&ĔQJ�UĀ�îòļF�QĀS�
îŗ\������O� >��@��PřX�WLQK�GĞFK�EōQJ�PLFURSLSHWWH�
YÃ�FKËQ�WKHR�FKLšX�QJDQJ�YÃR�ŪQJ�WUŅ�WLQK�����PO��
&þ�KDL�îŗX�FĦD�ŪQJ�KÝW�����PO�îòļF�KÃQ�NÐQ�EōQJ�
QKLŤW��0řX� îòðF� îŐW� FŪ� îĞQK� ĺ� QKLŤW� îŮ� SKÕQJ� ��
SKÝW� YÃ� îŐW� WKHR� FKLšX� QJDQJ� WURQJ�EŢ�FKłD�QLWð�
OĒQJ��/1����FĔQJ�UĀ�îòļF�OŖ\�UD�NKĒL�EŢ�QLWð�OĒQJ��
WLŠQ� KÃQK� WUŅ� FĔQJ� UĀ� îÆ� îòļF� î×QJ� WURQJ� EÏQK�
FKłD�QLWð�OĒQJ�FKX\ÍQ�GĨQJ��3KÅQ�WÐFK�VDX�OÃP�ŖP�
îòļF� WKņF�KLŤQ� VDX���� JLĹ� EþR� TXþQ� WURQJ� WKÜQJ�
FKłD�/1���ïŢ�OÃP�ŖP��OŖ\�ŪQJ������PO�UD�NKĒL�/1��
YÃ�QJÅP�YÃR�QòĸF�ŖP����&�WURQJ����JLÅ\��

&ÄF�FKĜ� WLÍX�îÄQK�JLÄ�EDR�JūP��+RĀW� OņF� WLQK�
WUÜQJ�� WŬQJ� VŪ� WLQK� WUÜQJ� WLŠQ� WKŎQJ� �9$&��� Wİ� OŤ�
VŪQJ��WRÃQ�YĊQ�PÃQJ�WŠ�EÃR�YÃ�WRÃQ�YĊQ�DFURVRPH��

�����.KDL�WKÄF�WLQK�GĞFK�� �

'ĨQJ� FĨ� WKX� QKŚQ� WLQK� GĞFK� FŗP� EōQJ� WD\�
îòļF� FKXŘQ� EĞ� QKò� P×� Wþ� FĦD� 1DXJKWRQ� YÃ� FV�
�������>��@��'ĨQJ�FĨ�îòļF�OÃP�ŖP�ĺ���������&��îŐW�
WKĒ�FÄL�YÃR�OÕQJ�WKĒ�îņF��GĨQJ�FĨ�îòļF�îŐW�Yš�SKÐD�
VDX� YÃ� SKÐD� GòĸL� îŢ� FKR� SKÌS� WKĒ� îņF� [ÅP�QKŚS�
YÃR� ÅP� îĀR� QKÅQ� WĀR�� ;XŖW� WLQK� [þ\� UD� QKDQK�
FKÖQJ�YÃ�WKLŠW�EĞ�îòļF� OŖ\�UD��ïŮQJ�YŚW�îòļF�NKDL�
WKÄF�WLQK�KDL�OŗQ�PŭL�WXŗQ���

�������7KŢ�WÐFK�WLQK�GĞFK�
ïŢ�\ÍQ�PřX�WLQK�GĞFK�WURQJ�ŪQJ�FKłD�WLQK������

���JLÅ\�îŢ�WDQ�EĔW��VDX�îÖ�WLŠQ�KÃQK�îÄQK�JLÄ�WKŢ�
WÐFK�PřX��7KŢ� WÐFK�PřX�îòļF�îÄQK�JLÄ�EōQJ�FÄFK�
GÜQJ�SLSHWWH�FKÐQK�[ÄF�îŢ�[ÄF�îĞQK��&XŪL�FÜQJ��NŠW�
TXþ�îR�îòļF�JKL�QKŚQ�OĀL����

�������0ÃX�VŌF�WLQK�GĞFK�
ïÄQK� JLÄ�PÃX� VŌF� FþP�TXDQ� EōQJ�PŌW��0řX�

WLQK�GĞFK�WŪW�FÖ�PÃX�WUŌQJ�îĨF�îŐF�WUòQJ��PřX�FÖ�
OřQ� QòĸF� WLŢX�� SKÅQ�KRŐF�PÄX� Vĉ� îòļF� ORĀL� EĒ� YÃ�
NK×QJ�Vń�GĨQJ��

�������S+�WLQK�GĞFK�
*LÄ� WUĞ� S+� FĦD�PřX� WLQK� GĞFK� îòļF� NLŢP� WUD�

EōQJ� PÄ\� îR� S+� 6����6WG�.LW� �0HWWOHU� 7ROHGR��
7UXQJ�4XŪF���9LŤF�[ÄF�îĞQK�S+�WLQK�GĞFK�FŗQ�îòļF�
WLŠQ� KÃQK� QKDQK�� îþP� EþR� WKĹL� JLDQ� WŪL� WKLŢX� YÃ�
FKÐQK� [ÄF�� &KĜ� Vń� GĨQJ�QKŅQJ�PřX� WLQK� GĞFK� FÖ�
S+�GDR�îŮQJ�WŃ��������������

�������ïÄQK�JLÄ�QūQJ�îŮ�WLQK�WUÜQJ�
1ūQJ� îŮ� WLQK� WUÜQJ� �&�� WULŤX�PO�� îòļF� [ÄF�

îĞQK�EōQJ�EXūQJ�îŠP�1HXEDXHU�WUÍQ�NÐQK�KLŢQ�YL�
FÖ�îŮ�SKÖQJ�îĀL�����OŗQ��

�������ïÄQK�JLÄ�Wİ�OŤ�GL�îŮQJ�FĦD�WLQK�WUÜQJ��
0řX�îòļF�[HP�GòĸL�NÐQK�KLŢQ�YL�YĸL�îŮ�SKÖQJ�

îĀL� ���� OŗQ�� Vņ�GL�îŮQJ�FĦD� WLQK� WUÜQJ�îòļF�îÄQK�
JLÄ�>��@���

��+RĀW�OņF�WLQK�WUÜQJ��$����� ��6Ū�WLQK�WUÜQJ�GL�
îŮQJ�WLŠQ�WKŎQJ���7ŬQJ�VŪ�WLQK�WUÜQJ�îŠP�îòļF��î�
�����

��7ŬQJ�VŪ�WLQK�WUÜQJ�WLŠQ� WKŎQJ��9$&��Wİ�OŗQ��
îòļF�[ÄF�îĞQK�EōQJ�WÐFK�FĦD�ED�FKĜ�WLÍX��7KŢ�WÐFK�
�9���KRĀW�OņF�WLQK�WUÜQJ��$��YÃ�QūQJ�îŮ�WLQK�WUÜQJ�
�&���

�������ïÄQK�JLÄ�Wİ�OŤ�VŪQJ�FĦD�WLQK�WUÜQJ�
9LŤF�îÄQK�JLÄ� Wİ� OŤ� VŪQJ� FĦD� WLQK� WUÜQJ�îòļF�

WKņF� KLŤQ� EōQJ� SKòðQJ� SKÄS� QKXŮP� (RVLQ�
1LJURVLQ�� (RVLQ� FKĜ� QKXŮP� FÄF� WLQK� WUÜQJ� FKŠW��
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ELŠQ� FKÝQJ� WKÃQK�PÃX�KūQJ�îŚP�� WURQJ� NKL� WLQK�
WUÜQJ�VŪQJ�FÖ�PÃX�WUŌQJ��1LJURVLQ�WôQJ�FòĹQJ�Vņ�
WòðQJ� SKþQ� JLŅD� QšQ� YÃ� îŗX� WLQK� WUÜQJ�� OÃP� FKR�
WLQK� WUÜQJ� Gţ� TXDQ� VÄW� KðQ�� 7ŬQJ� FŮQJ� ���� WLQK�
WUÜQJ� îÆ� îòļF� îŠP� WUÍQ� PŭL� OÄW� NÐQK�� Wİ� OŤ� WLQK�
WUÜQJ� VŪQJ� GņD� WUÍQ� WLQK� WUÜQJ� NK×QJ� EŌW� PÃX�
WKXŪF�QKXŮP�>��@��

������� ïÄQK� JLÄ� WÐQK� WRÃQ� YĊQ�PÃQJ� FĦD� WLQK�
WUÜQJ��

9LŤF�îÄQK�JLÄ� WÐQK�QJX\ÍQ�YĊQ�FĦD�PÃQJ�WŠ�
EÃR�SODVPD��,30��FĦD�WLQK�WUÜQJ�îòļF�WKņF�KLŤQ�
EōQJ� SKòðQJ� SKÄS� WKń� QŬL� JLþP� ÄS� OņF� �+26���
4XDQ�VÄW�Vņ�QJX\ÍQ�YĊQ�FĦD�PÃQJ�WŠ�EÃR�SODVPD�
FĦD� WLQK� WUÜQJ� îòļF� WLŠQ� KÃQK� EōQJ� FÄFK� QKĒ�
PŮW�JLĔW�KŭQ�KļS�WLQK�WUÜQJ��WLQK�WUÜQJ�YÃ�GXQJ�
GĞFK�QKòļF�WUòðQJ�îÆ�îòļF�Ħ��OÍQ�PŮW�Ŭ�NÐQK�YÃ�
SKĦ� EōQJ� NÐQK� FKH� SKĦ�� VDX� îÖ� TXDQ� VÄW� GòĸL�
NÐQK�KLŢQ� YL� YĸL� îŮ� SKÖQJ� îĀL� ���[��7LQK� WUÜQJ�
FÖ� PÃQJ� QJX\ÍQ� YĊQ� Vĉ� JLŅ� GXQJ� GĞFK� QKòļF�
WUòðQJ� EÍQ� WURQJ� WŠ� EÃR�� NKLŠQ� FKR� îX×L� FÖ� YĈ�
FRQJ� KRŐF� FRQJ�� 1JòļF� OĀL�� WLQK� WUÜQJ� FÖ� îX×L�
WKŎQJ� FKĜ� UD� UōQJ� PÃQJ� WŠ� EÃR� SODVPD� îÆ� EĞ�
KĒQJ��YÏ�QÖ�NK×QJ�WKŢ�QJôQ�QòĸF�[ÅP�QKŚS�YÃR�
>��@��

�������ïÄQK�JLÄ�DFURVRPH�FĦD�WLQK�WUÜQJ�
7LQK�WUÜQJ�îòļF�FŪ�îĞQK�WUÍQ�ODPH�NÐQK�YÃ�îŢ�

NK×�ĺ�QKLŤW�îŮ�SKÕQJ� WURQJ����SKÝW�� VDX�îÖ�PřX�
îòļF�QJÅP�WURQJ�GXQJ�GĞFK�HWKDQRO����� WURQJ����
JLÅ\��0řX�îòļF�îŐW�ĺ�QKLŤW�îŮ�SKÕQJ�WURQJ���SKÝW�
îŢ� NK×�� WLŠS� îÖ�PřX� îòļF� QKXŮP� YĸL� GXQJ� GĞFK�
JLHPVD����� WURQJ����SKÝW��6DX�îÖ��PřX�îòļF�UńD�
GòĸL� YÕL� QòĸF� QKĊ�� îŢ� NK×� ĺ� QKLŤW� îŮ� SKÕQJ� YÃ�
TXDQ� VÄW� PřX� GòĸL� NÐQK� KLŢQ� YL�� 7LQK� WUÜQJ� FÖ�
DFURVRPH� EÏQK� WKòĹQJ� WKÏ� YÜQJ� FņF� îŗX� Vĉ� EŌW�

PÃX� WKXŪF� QKXŮP� JLHPVD� �PÃX� ODYHQGHU� QKĀW���
QJòļF� OĀL� WLQK� WUÜQJ� FÖ� DFURVRPH� NK×QJ� EÏQK�
WKòĹQJ�� YÜQJ� FņF� îŗX� Vĉ� NK×QJ� EŌW� PÃX� WKXŪF�
QKXŮP�>��@��

�����3KÅQ�WÐFK�WKŪQJ�NÍ�

6Ū� OLŤX�îòļF�JKL�QKŚQ�EōQJ�SKŗQ�PšP�([FHO�
��������0×�KÏQK�KŭQ�KļS�WX\ŠQ�WÐQK�$129$�îòļF�
Vń�GĨQJ�îŢ�SKÅQ�WÐFK�GŅ�OLŤX��VDX�îÖ�VR�VÄQK�JLÄ�WUĞ�
WUXQJ� EÏQK� JLŅD� FÄF� QJKLŤP� WKłF� EōQJ� SKòðQJ�
SKÄS�7XNH\�WURQJ�SKŗQ�PšP�5��������&ÄF�NŠW�TXþ�
îòļF� WUÏQK� EÃ\� �� VDL� VŪ� FKXŘQ� �6(��� 1KÅQ� WŪ� FŪ�
îĞQK��IL[HG�HIIHFW�� OÃ�QūQJ�îŮ�JO\FHURO�YÃ�VXFURVH��
1KÅQ�WŪ�QJřX�QKLÍQ��UDQGRP�HIIHFW�� OÃ� WKĒ�YÃ� OŗQ�
NKDL� WKÄF� WLQK�� &ÄF� FKĜ� WLÍX� SKÅQ� WÐFK� EDR� JūP��
+RĀW� OņF�WLQK�WUÜQJ��WŬQJ�VŪ�WLQK� WUÜQJ�WLŠQ�WKŎQJ�
�9$&��� Wİ� OŤ� VŪQJ�� WRÃQ� YĊQ�PÃQJ� WŠ� EÃR� YÃ� WRÃQ�
YĊQ�DFURVRPH��À�QJKĝD�WKŪQJ�NÍ�îòļF�îŐW�ĺ�S�������
FKR�WKŖ\��PłF�îŮ�îÄQJ�WLQ�FŚ\�FDR�îŪL�YĸL�NŠW�TXþ�
WKX� îòļF�� +ÏQK� þQK� ELŢX� îū� îòļF� Yĉ� EōQJ� SKŗQ�
PšP�5��������

���.ť7�48ă�1*+,­1�&Ň8�9£�7+ă2�/8ş1�

�����&KŖW�OòļQJ�WLQK�GĞFK�WòðL�

1JKLÍQ� FłX� WUÍQ� WLQK� GĞFK� PĸL� NKDL� WKÄF� WŃ�
JLŪQJ�WKĒ�îHQ�îĞD�SKòðQJ�ĺ�YÜQJ�îūQJ�EōQJ�V×QJ�
&ńX�/RQJ�FKR�WKŖ\��FKŖW�OòļQJ�WLQK�WUÜQJ�WŪW��&ÄF�
WK×QJ� VŪ� îR� îòļF� îòļF� WUÏQK� EÃ\� WURQJ� EþQJ� ���
WURQJ�SKĀP�YL� EÏQK� WKòĹQJ�îŪL� YĸL� WLQK� GĞFK� WKĒ��
%þQJ���FKR�WKŖ\��WLQK�GĞFK�îòļF�WKX�QKŚQ�WŃ���FRQ�
WKĒ� FÖ�PÃX� WUŌQJ� îĨF�� îÅ\� OÃ�PÃX� VŌF� îŐF� WUòQJ�
FĦD�WLQK�GĞFK�WKĒ��îŮ�S+�YÃ�WKŢ�WÐFK�îĀW�FKĜ�WLÍX�Yš�
îÄQK�JLÄ�îĀL�WKŢ��S+�FĦD�WLQK�GĞFK�WKĒ�GDR�îŮQJ�WŃ�
����������OÃ�SKÜ�KļS�FKR�VłF�VŪQJ�FĦD�WLQK�WUÜQJ�YÃ�
NKþ�QôQJ�îŚX�WKDL�>��@���

%þQJ����.ŠW�TXþ�îÄQK�JLÄ�îĀL�WKŢ�WLQK�WUÜQJ�WKĒ�VDX�NKL�WKX�PřX��7%���6(0��Q� ����

&KĜ�WLÍX�îÄQK�JLÄ� .ŠW�TXþ�

0ÃX�VŌF� 7UŌQJ�îĨF�

S+� ������������

7KŢ�WÐFK��PO�� ������������
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1ūQJ�îŮ�WLQK�WUÜQJ��WULŤX�PO�� ���������������

+RĀW�OņF�WLQK�WUÜQJ����� �������������

7ŬQJ�VŪ�WLQK�WUÜQJ�WLŠQ�WKŎQJ��Wİ�OŗQ�NKDL�WKÄF�� �������������

7İ�OŤ�VŪQJ����� �������������

7İ�OŤ�WRÃQ�YĊQ�PÃQJ�WŠ�EÃR����� �������������

7İ�OŤ�WRÃQ�YĊQ�DFURVRPH����� �������������

���
+ÏQK����.LŢP�WUD�FKŖW�OòļQJ�WLQK�WUÜQJ�

*KL�FKÝ��$��7LQK�WUÜQJ�îòļF�QKXŮP�(RVLQ�1LJURVLQ��7LQK�WUÜQJ�VŪQJ�NK×QJ�EŌW�PÃX�WKXŪF�QKXŮP�
�PħL�WÍQ�WUŌQJ��� WLQK�WUÜQJ�FKŠW�EŌW�PÃX�WKXŪF�QKXŮP��PħL� WÍQ�îHQ���%��7LQK�WUÜQJ�îòļF�[ÌW�QJKLŤP�
+26��7LQK�WUÜQJ�FÖ�PÃQJ�WŠ�EÃR�WRÃQ�YĊQ�WKŢ�KLŤQ�SKþQ�łQJ�FXŮQ�WUÕQ�îX×L��PħL�WÍQ�WUŌQJ���WLQK�WUÜQJ�
FÖ� PÃQJ� WŠ� EÃR� EĞ� WŬQ� WKòðQJ� WKÏ� NK×QJ� FÖ� SKþQ� łQJ� �PħL� WÍQ� îHQ��� &�� 7LQK� WUÜQJ� îòļF� QKXŮP�
DFURVRPH��7LQK�WUÜQJ�FÖ�DFURVRPH�EÏQK�WKòĹQJ�FÖ�SKŗQ�FņF�îŗX�EŌW�PÃX�WKXŪF�QKXŮP��PħL�WÍQ�WUŌQJ���
WLQK�WUÜQJ�FÖ�DFURVRPH�EŖW�WKòĹQJ�FÖ�SKŗQ�FņF�îŗX�NK×QJ�EŌW�PÃX�WKXŪF�QKXŮP��PħL�WÍQ�îHQ���7KDQK�
Wİ�OŤ� �����P��

�����.ŠW�TXþ�WKÐ�QJKLŤP��ăQK�KòĺQJ�FĦD�Vņ�NŠW�
KļS�JLŅD�FÄF�QūQJ�îŮ�FĦD�VXFURVH�YÃ�JO\FHURO�îŠQ�
FKŖW� OòļQJ� WLQK� WUÜQJ� WKĒ� îòļF� EþR� TXþQ� EōQJ�
SKòðQJ�SKÄS�WKĦ\�WLQK�KÖD�

+ÏQK� �� FKR� WKŖ\�� VDX� NKL� WKĦ\� WLQK� KÖD�� NKþ�
QôQJ� GL� îŮQJ� FĦD� WLQK� WUÜQJ� WKĒ� JLþP� îÄQJ� NŢ��
9LŤF� EŬ� VXQJ� ����0� VXFURVH� YÃ� ��� JO\FHURO� FKR�
P×L� WUòĹQJ�EþR�TXþQ�îĀW�îòļF�Wİ� OŤ�GL�îŮQJ� WŬQJ�
VŪ�YÃ�Wİ� OŤ�VŪQJ�FDR�QKŖW��������YÃ����������7İ� OŤ�
QÃ\� JLþP� GŗQ� NKL� WôQJ� QūQJ� îŮ� VXFURVH� YÃ�
JO\FHURO��Ŀ� QūQJ�îŮ� JXFURVH� ���0�� Wİ� OŤ� GL� îŮQJ�
WŬQJ�VŪ�YÃ�Wİ�OŤ�VŪQJ�JLþP�WKHR�FKLšX�KòĸQJ�WôQJ�

QūQJ� îŮ� JO\FHURO�� 6ņ� NKÄF� ELŤW� QÃ\� FÖ� à� QJKĝD�
WKŪQJ� NÍ� �S� �� �������1JKLŤP� WKłF� EŬ� VXQJ� ���0�
VXFURVH�YÃ�����JO\FHURO�FÖ�Wİ�OŤ�GL�îŮQJ�WŬQJ�VŪ�YÃ�
Wİ�OŤ�VŪQJ�WKŖS�QKŖW��������YÃ����������9š�WÐQK�WRÃQ�
YĊQ�PÃQJ� WŠ�EÃR�� YLŤF�EŬ� VXQJ�����0�VXFURVH� YÃ�
��� JO\FHURO� îĀW� KLŤX� TXþ� FDR� QKŖW� ���������� NKÄF�
ELŤW�FÖ�à�QJKĝD�VR�YĸL�FÄF�QūQJ�îŮ�NKÄF��1JòļF�OĀL��
Wİ� OŤ� WLQK� WUÜQJ� FÖ� PÃQJ� QJX\ÍQ� YĊQ� WKŖS� QKŖW�
��������� îòļF� JKL� QKŚQ� ĺ� QJKLŤP� WKłF� EŬ� VXQJ�
���0� VXFURVH� YÃ� ��� JO\FHURO�� .ŠW� TXþ� FħQJ� FKR�
WKŖ\��FÜQJ�QūQJ�îŮ����JO\FHURO��P×L�WUòĹQJ�FÖ�EŬ�
VXQJ�����0�VXFURVH�îĀW�JLÄ�WUĞ�WRÃQ�YĊQ�DFURVRPH�
FDR� QKŖW� ���������� ĺ� QūQJ� îŮ� VXFURVH� ���0��P×L�
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WUòĹQJ�EŬ�VXQJ����JO\FHURO�OĀL�îĀW�JLÄ�WUĞ�WRÃQ�YĊQ�
DFURVRPH�FDR�QKŖW����������NKL�VR�VÄQK�WŖW�Fþ�FÄF�
QJKLŤP�WKłF��1JRÃL�QJKLŤP�WKłF����WŖW�Fþ�QJKLŤP�

WKłF�FÕQ�OĀL�îšX�FÖ�Wİ�OŤ�WRÃQ�YĊQ�PÃQJ�DFURVRPH�
FDR�KðQ������

�

��� �

�
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+ÏQK����%LŢX�îū�WKŢ�KLŤQ�NŠW�TXþ�îÄQK�JLÄ�WLQK�WUÜQJ�VDX�EþR�TXþQ�OĀQK�

*KL�FKÝ��Ŀ�PŭL�FKĜ�WLÍX�îÄQK�JLÄ��FÄF�JLÄ�WUĞ�WUXQJ�EÏQK�FÖ�FKŅ�FÄL�LQ�WKòĹQJ��D��E�� F��G��WKHR�VDX�NKÄF�
QKDX�OÃ�NKÄF�ELŤW�FÖ�à�QJKĝD�WKŪQJ�NÍ��S����������17���0×L�WUòĹQJ�FÖ�FKłD����0�VXFURVH������JO\FHURO��
17���0×L� WUòĹQJ� FÖ� FKłD� ����� VXFURVH� �� ��� JO\FHURO�� 17���0×L� WUòĹQJ� FÖ� FKłD� ���0� VXFURVH� �� ���
JO\FHURO��17���0×L�WUòĹQJ�FÖ�FKłD����0�VXFURVH������JO\FHURO��17���0×L�WUòĹQJ�FÖ�FKłD����0�VXFURVH���
����JO\FHURO��

�����7KþR�OXŚQ�

1JKLÍQ� FłX� QÃ\� QKōP� PĨF� îÐFK� [ÄF� îĞQK�
QūQJ�îŮ�FKŖW�EþR�TXþQ�OĀQK�WŪL�òX�FKR�WLQK�WUÜQJ�
WKĒ�îŢ�FþL�WKLŤQ�FKŖW�OòļQJ�FĦD�FKÝQJ�VDX�NKL�EþR�
TXþQ� OĀQK��1KLšX�QJKLÍQ� FłX� WUòĸF�îÅ\�îÆ� FKĜ� UD�
UōQJ��FÄF�FKŖW�&3$�FÖ�WKŢ�FÖ�WÄF�îŮQJ�îŮF�KĀL�îŠQ�
NKþ�QôQJ�VŪQJ�VÖW�YÃ�VLQK�VþQ�FĦD�WLQK�WUÜQJ�VDX�
NKL�UÆ�î×QJ��WÜ\�WKXŮF�YÃR�QūQJ�îŮ�Vń�GĨQJ�>��@��
4XD� QJKLÍQ� FłX� FKR� WKŖ\�� FKŖW� OòļQJ� WLQK� WUÜQJ�
îšX� JLþP� VDX� î×QJ� OĀQK�� 1KŅQJ� WKD\� îŬL� Yš� îŮ�
WKŘP� WKŖX�� WKĹL� JLDQ� YÃ� Vņ� KÏQK� WKÃQK� WLQK� WKŢ�
EôQJ� QŮL� EÃR� WURQJ� TXÄ� WUÏQK� î×QJ� OĀQK� JÅ\� WŬQ�
WKòðQJ�PÃQJ�WŠ�EÃR�YÃ�PÃQJ�W\�WKŢ�>��@��

ïŢ�îþP�EþR�Vņ�VŪQJ�FĦD�WŠ�EÃR�YÃ� WUÄQK� OÃP�
KĒQJ�FŖX� WUÝF�QJRĀL�EÃR�GR�TXÄ� WUÏQK�îÖQJ�EôQJ�
JÅ\� UD�� EōQJ� SKòðQJ� SKÄS� WKĦ\� WLQK� KÖD� WĀR� UD�
WUĀQJ� WKÄL� WKĦ\� WLQK� îòļF� [ÄF� îĞQK� EōQJ� îŮ� QKĸW�
îĀW� îŠQ� JLÄ� WUĞ� îĦ� FDR� �a� ������ SRLVHV�� îŢ� KRĀW�
îŮQJ�JLŪQJ�QKò�FKŖW�UŌQ��QKòQJ�NK×QJ�FÖ�EŖW�Nį�
Vņ�NŠW�WLQK�QÃR�>��@��7X\�QKLÍQ��îLšX�QÃ\�FKĜ�KŅX�
ÐFK� ĺ� QūQJ� îŮ� WKÐFK� KļS�� QŠX� QūQJ� îŮ� TXÄ� FDR��
FKÝQJ�FÖ�WKŢ�JÅ\�îŮF�FKR�WŠ�EÃR��1KòQJ�YĸL�ORĀL�WŠ�
EÃR�YÃ�QKŅQJ�ORÃL�NKÄF�QKDX�WKÏ�FÖ�QūQJ�îŮ�WKÐFK�
KļS�NKÄF�QKDX�>��@��

1JKLÍQ�FłX�Yš�Vņ�NKÄF�ELŤW�Yš�FKŖW�OòļQJ�WLQK�
WUÜQJ�OŃD�JLŅD���SKòðQJ�SKÄS�îÖQJ�JÖL�OÃ�YL�JLĔW�YÃ�
WKĦ\�WLQK�KÖD�>��@��SKòðQJ�SKÄS�Vń�GĨQJ�FĔQJ�UĀ�
FKR�NŠW�TXþ�FDR�KðQ�îÄQJ�NŢ�VR�YĸL�SKòðQJ�SKÄS�
QKĒ� JLĔW� îŪL� YĸL�� 70� ������ �� ����� VR� YĸL� ����� ��
������ YÃ� 30� �������� ���� VR� YĸL� ����� �� �������0ŐW�
NKÄF��QJKLÍQ�FłX�Yš� WLQK� WUÜQJ�QJņD�FKR�NŠW�TXþ�
WKĦ\�WLQK�KÖD�EōQJ�YL�JLĔW�WKX�îòļF�FKŖW�OòļQJ�WLQK�
WUÜQJ�KLŤX�TXþ�KðQ�EþR�TXþQ�WURQJ�ŪQJ�KÝW� >��@��
YĸL�FÄF�JLÄ�WUĞ�70��������������VR�YĸL����������������
30��������������VR�YĸL����������������,06����������
����VR�YĸL���������������YÃ�$,6��������������VR�YĸL�
���������������ïLšX�QÃ\�FKR�WKŖ\��PŭL� ORÃL�Vĉ�SKÜ�
KļS�YĸL�QKŅQJ�FÄFK�WKłF�EþR�TXþQ�OĀQK�WLQK�WUÜQJ�
NKÄF�QKDX��

0ŮW�QJKLÍQ�FłX�NKÄF�FĦD�5RVDWR�YÃ�,DIIDOGDQR�
�������>��@�Yš�WKĦ\�WLQK�KÖD�WLQK�WUÜQJ�WKĒ�YĸL�Wİ�OŤ�
GL�îŮQJ� WŬQJ� VŪ�îĀW�������� ����� YÃ� ������ �����NKL�
WKĦ\� WLQK� KÖD� EōQJ� SKòðQJ� SKÄS� QKĒ� JLĔW� PÃ�
NK×QJ�EŬ�VXQJ�&3$��9ĸL�WKÐ�QJKLŤP�EŬ�VXQJ�&3$�
OÃ�%6$�YÃ�VXFURVH��FKŖW� OòļQJ�WLQK�WUÜQJ�îòļF�FþL�
WKLŤQ� îÄQJ� NŢ� YĸL� QJKLŤP� WKłF� %6$� NŠW� KļS�
VXFURVH�ĺ�QūQJ�îŮ����0�YÃ�����0��YĸL�Wİ�OŤ�GL�îŮQJ�
[ŖS�[Ĝ����YÃ�Wİ�OŤ�WRÃQ�YĊQ�PÃQJ�[ŖS�[Ĝ�����
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1JKLÍQ� FłX� QÃ\� JLÝS� [ÄF� îĞQK� QūQJ� îŮ�
VXFURVH�YÃ�JO\FHURO�SKÜ�KļS�FKR�WKĦ\�WLQK�KÖD�WLQK�
WUÜQJ� WKĒ�� VDX� NKL� UÆ� î×QJ� FKŖW� OòļQJ� WLQK� WUÜQJ�
WKĒ�FÖ�Vņ�NKÄF�ELŤW�JLŅD�FÄF�QūQJ�îŮ��QJKLŤP�WKłF�
��îòļF�EŬ�VXQJ�����0�VXFURVH�YÃ����JO\FHURO�îòļF�
FKR�OÃ�WŪW�QKŖW��Wİ�OŤ�GL�GŮQJ��Wİ�OŤ�VŪQJ�YÃ�WRÃQ�YĊQ�
PÃQJ�OŗQ�OòļW�OÃ������������������������6ņ�WRÃQ�YĊQ�
DFURVRPH�FDR�QKŖW�îŬL�YĸL�QJKLŤP�WKłF����PŐF�GÜ�
FKòD� FÖ� WLÍX� FKXŘQ� FĨ� WKŢ� QÃR� FĦD�7Ŭ� FKłF�<� WŠ�
7KŠ�JLĸL��:+2��FKR�Vņ�WRÃQ�YĊQ�PÃQJ��WX\�QKLÍQ�
PŮW� VŪ� QJKLÍQ� FłX� FKR� UōQJ�� Wİ� OŤ� WLQK� WUÜQJ� YĸL�
PÃQJ�DFURVRPH�QJX\ÍQ�YĊQ�WUÍQ�����îòļF�[HP�OÃ�
îĀW�\ÍX�FŗX�FKR�WKĨ�WLQK�>������@��

7LQK�WUÜQJ�WKĒ�Gţ�EĞ�WŬQ�WKòðQJ�VDX�î×QJ�OĀQK�
GR�QKLšX�QJX\ÍQ�QKÅQ�îòļF�îš�FŚS�QKò��&ŖX�WUÝF�
WŠ� EÃR� FĦD� WLQK� WUÜQJ� WKĒ�� VWUHVV� R[\� KÖD� YÃ� Nı�
WKXŚW�î×QJ�OĀQK�îšX�OÃP�JLþP�FKŖW�OòļQJ�FĦD�WLQK�
WUÜQJ�� 1Kò� îÆ� îš� FŚS�� PŮW� WURQJ� QKŅQJ� QJX\ÍQ�
QKÅQ�JÅ\� UD� Vņ� VĨW� JLþP�îÄQJ�NŢ� FKŖW� OòļQJ�FĦD�
WLQK� WUÜQJ� WKĒ� VDX� NKL� EþR� TXþQ� î×QJ� OĀQK� EōQJ�
WKĦ\�WLQK�KÖD�OÃ�GR�KÏQK�GĀQJ�FŖX�WUÝF�FĦD�QÖ��&Ĩ�
WKŢ�� WKHR� ,VDFKHQNR�YÃ� FV� ������� >��@�� WLQK� WUÜQJ�
FÖ�îŗX� OĸQ�KðQ�QÍQ�Gţ�EĞ�VŪF� OĀQK�KðQ�� OÃP�JLþP�
NKþ�QôQJ�VŪQJ�VÖW�FĦD�WLQK�WUÜQJ�>��@�YÃ�îŗX�FĦD�
WLQK�WUÜQJ�WKĒ�WòðQJ�îŪL�OĸQ�>��@��JÅ\�WUĺ�QJĀL�FKR�
YLŤF�WKĦ\�WLQK�KÖD��%ÍQ�FĀQK��îÖ�� �îŮ� �WKŘP��WKŖX��
FħQJ��OÃ��PŮW��\ŠX�WŪ�þQK�KòĺQJ�OĸQ��FÄF�WŠ�EÃR�FÖ�
îŮ� WKŖP� QòĸF� FDR� FKR� WKŖ\� NKþ� QôQJ� FKĞX� OĀQK�
QKDQK� WŪW� KðQ� VR� YĸL� QKŅQJ� WŠ� EÃR� FÖ� îŮ� WKŖP�
QòĸF�WKŖS�KðQ�>��@��WKÏ�WLQK�WUÜQJ�WKĒ�FÖ�NKþ�QôQJ�
WKŖP�QòĸF�WKŖS�>��@��FĨ�WKŢ��KŤ�VŪ�WKŖP�/S�WKŖS�YÃ�
QôQJ� OòļQJ� KRĀW� KÖD� (D�FDR�� WUÄL� QJòļF� YĸL� WÏQK�
WUĀQJ� îòļF� WKŖ\� ĺ� WLQK� WUÜQJ� FĦD� WŖW� Fþ� FÄF� ORÃL�
NKÄF� îòļF� NLŢP� WUD� FÖ�/S�FDR� YÃ�(D�WKŖS�� 7X\�
QKLÍQ�� îŪL� YĸL� WŪF� îŮ� OÃP� PÄW� FĦD� SKòðQJ� SKÄS�
î×QJ�OĀQK�FKŚP�YřQ�SKÜ�KļS�YÃ�îòļF�Vń�GĨQJ���

6WUHVV� R[\� KÖD� OÃ� PŮW� WURQJ� QKŅQJ� \ŠX� WŪ�
TXDQ� WUĔQJ� QKŖW� JÖS� SKŗQ� OÃP� JLþP� FKŖW� OòļQJ�
WLQK� GĞFK� VDX� UÆ� î×QJ� WURQJ� TXÄ� WUÏQK� EþR� TXþQ�
OĀQK� WLQK� WUÜQJ� >��@�� 4XÄ� WUÏQK� îÖQJ� EôQJ� �� WDQ�
EôQJ� OÃP� WôQJ� FòĹQJ� TXÄ� WUÏQK� K×� KŖS� FĦD� WLQK�
WUÜQJ��KRŐF�TXÄ�WUÏQK�WUDR�îŬL�FKŖW�R[\�KÖD�YÃ�FÄF�
îLŤQ�Wń�Gò�WKŃD�îòļF�KÏQK�WKÃQK�UÕ�UĜ�WUņF�WLŠS�TXD�
PÃQJ�WURQJ�FĦD�W\�WKŢ�YÃ�OLÍQ�NŠW�YĸL�R[\�GřQ�îŠQ�
Vņ� KÏQK� WKÃQK� JŪF� Wņ� GR� VXSHUR[LGH� �SKÅQ� Wń� FÖ�
KRĀW�WÐQK�FDR���&KÝQJ�FÖ�WKŢ�NŠW�KļS�Gţ�GÃQJ�YĸL�

FÄF� SKÅQ� Wń� NKÄF�� WUņF� WLŠS� JÅ\� UD� TXÄ� WUÏQK� R[\�
KÖD�FÖ�WKŢ�GřQ�îŠQ�WKD\�îŬL�FŖX�WUÝF��FKłF�QôQJ�YÃ�
FXŪL� FÜQJ� OÃP� WŬQ� WKòðQJ� WŠ� EÃR� >��@��%þR� TXþQ�
OĀQK� FħQJ�JÅ\� UD� WŬQ� WKòðQJ� FŖX� WUÝF�FĦD� W\� WKŢ��
OÃP�WKD\�îŬL�FÄF�TXÄ�WUÏQK�VLQK�KÖD�OLÍQ�TXDQ�îŠQ�
VþQ� [XŖW� $73� YÃ� FXŪL� FÜQJ� OÃP� JLþP� NKþ� QôQJ�
VŪQJ�VÖW�YÃ�NKþ�QôQJ�YŚQ�îŮQJ�FĦD�WLQK�WUÜQJ�NKL�
î×QJ�OĀQK�>��@���

ïŢ�JLþP�WKLŢX�WKĹL�JLDQ�WLŠS�[ÝF�YĸL�QLWð�OĒQJ��
QJôQ� FKŐQ� Vņ�KÏQK� WKÃQK� WLQK� WKŢ� EôQJ� YÃ� VWUHVV�
R[\�KÖD��YLŤF�Vń�GĨQJ�FKŖW�EþR�YŤ�QūQJ�îŮ�FDR� OÃ�
îLšX�îÝQJ�îŌQ��7UÍQ�WKņF�WŠ��YLŤF�Vń�GĨQJ�JO\FHURO�
QūQJ� îŮ� FDR� JÅ\� îŮF� FKR� WŠ� EÃR�� 7İ� OŤ� WRÃQ� YĊQ�
DFRVRPH�WôQJ�GŗQ�NKL�WôQJ�WŃ��������>��@��QūQJ�îŮ�
JO\FHURO� KLŤX� TXþ� ĺ� ��� FKR� KLŤX� TXþ� [ŖS� [Ĝ� ����
WRÃQ�YĊQ�DFURVRPH�>��@��9LŤF�EŬ�VXQJ�VXFURVH�FÖ�
WKŢ�FþL�WKLŤQ�NKþ�QôQJ�VŪQJ�VÖW�FĦD�WLQK�WUÜQJ�WKĒ�
VDX�TXÄ�WUÏQK�î×QJ�OĀQK�WK×QJ�WKòĹQJ�YÃ�WKĦ\�WLQK�
KÖD��QÖ�FÖ�WÄF�GĨQJ�ŬQ�îĞQK�PÃQJ�VLQK�FKŖW�WURQJ�
TXÄ� WUÏQK�î×QJ� OĀQK� �� JLþL� î×QJ�EōQJ� FÄFK� WòðQJ�
WÄF�YĸL�SKRVSKROLSLG�PÃQJ�QJRÃL�YLŤF�WôQJ�ÄS�VXŖW�
WKŘP�WKŖX��3URWHLQ��D[LW�DPLQH�YÃ�FÄF�SKÅQ�Wń�WKŘP�
WKŖX� NKÄF� Vĉ� ŬQ� îĞQK� FÄF� EÃR� TXDQ� FĦD� WŠ� EÃR��
QKòQJ�QÖ�YřQ�FŗQ�îòļF�ORĀL�EĒ�WURQJ�TXÄ�WUÏQK�UÆ�
î×QJ�>��@���

3KòðQJ� SKÄS� î×QJ� OĀQK� WKĦ\� WLQK� KÖD� îŐF�
ELŤW�SKÜ�KļS�FKR�FÄF�NKX�YņF�WKLŠX�îLšX�NLŤQ�ÄS�
GĨQJ� FÄF� SKòðQJ� SKÄS� EþR� TXþQ� WLQK� WUÜQJ�
WUX\šQ�WKŪQJ��.ı�WKXŚW�QÃ\�PDQJ�OĀL�OļL�ÐFK�WR�OĸQ�
WURQJ� YLŤF� EþR� WūQ� FÄF� ORÃL� îŮQJ� YŚW� KRDQJ� GÆ�
TXà��KLŠP��YÏ�NK×QJ�îÕL�KĒL�WKLŠW�EĞ�SKłF�WĀS�KD\�
îLšX�NLŤQ�EþR�TXþQ�NKŌW�NKH��7KĦ\�WLQK�KÖD�WLQK�
WUÜQJ� FÖ� WKŢ� WKņF� KLŤQ� QKDQK� FKÖQJ�� îþP� EþR�
NKþ�QôQJ�VŪQJ�VÖW�YÃ�EþR�WūQ�FKłF�QôQJ�FĦD�WLQK�
WUÜQJ��JÖS�SKŗQ�TXDQ�WUĔQJ�YÃR�F×QJ�WÄF�EþR�WūQ�
VLQK�KĔF�YÃ�GX\�WUÏ�îD�GĀQJ�GL�WUX\šQ��0ŐF�GÜ�WLQK�
WUÜQJ� WKĒ� NK×QJ� îòļF� Vń� GĨQJ� FKR� PĨF� îÐFK�
WKòðQJ�PĀL��QKòQJ�JLÄ� WUĞ� WKÐ�QJKLŤP�YÃ�EþR� WūQ�
JLŪQJ� ORÃL� FĦD�QÖ� OÃ� UŖW�FŗQ� WKLŠW��îŐF�ELŤW� OÃ�îŪL�
YĸL� ORÃL� WKĒ�îHQ�îĞD�SKòðQJ�îDQJ�FÖ�QJX\�Fð�VĨW�
JLþP�VŪ�OòļQJ��

0ŐF�GÜ�QJKLÍQ� FłX�QÃ\� îÆ� îĀW� îòļF� QKŅQJ�
NŠW� TXþ�TXDQ� WUĔQJ��QKòQJ�YřQ� FÕQ�PŮW� VŪ�KĀQ�
FKŠ�FŗQ�îòļF�JKL�QKŚQ��.ÐFK�WKòĸF�PřX�QKĒ�FÖ�
WKŢ� þQK� KòĺQJ� îŠQ� WÐQK� NKÄL� TXÄW� KÖD� FĦD� NŠW�
TXþ�� GR� îÖ� FŗQ� WKņF� KLŤQ� WKÍP� FÄF� QJKLÍQ� FłX�
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YĸL�NÐFK� WKòĸF�PřX� OĸQ�KðQ�îŢ�[ÄF�QKŚQ� OĀL�NŠW�
TXþ�YÃ�WôQJ�FòĹQJ�WÐQK�WKX\ŠW�SKĨF��1JKLÍQ�FłX�
FKĜ� WŚS� WUXQJ� YÃR�PŮW� VŪ� FKĜ� WLÍX�îÄQK� JLÄ� FKŖW�
OòļQJ�WLQK�WUÜQJ�VDX�WKĦ\�WLQK�KÖD�QKò��7İ� OŤ�GL�
îŮQJ�� Wİ� OŤ� VŪQJ�� Wİ� OŤ� WLQK� WUÜQJ� FÖ� PÃQJ�
QJX\ÍQ�YĊQ� YÃ� Wİ� OŤ� DFURVRPH�QJX\ÍQ� YĊQ��&ŗQ�
EŬ� VXQJ� WKÍP� FÄF� FKĜ� WLÍX� NKÄF� QKò�� 6ņ� SKÅQ�
PþQK�$'1��WLšP�QôQJ�KRĀW�îŮQJ�FĦD�W\�WKŢ��NKþ�
QôQJ�WKĨ�WLQK�YÃ�Wİ�OŤ�WKDL�FKŠW�OòX�îŢ�FÖ�FÄL�QKÏQ�
WRÃQ� GLŤQ� KðQ� Yš� WÄF� îŮQJ� FĦD� VXFURVH� YÃ�
JO\FHURO� îŪL� YĸL� FKŖW� OòļQJ� WLQK� WUÜQJ� WKĒ� VDX�
WKĦ\� WLQK� KÖD�� 1JKLÍQ� FłX� QÃ\� FKòD� WLŠQ� KÃQK�
WKĨ� WLQK�QKÅQ� WĀR� WUÍQ� WKĒ�FÄL�îŢ�îÄQK�JLÄ�KLŤX�
TXþ�FKŖW�OòļQJ�WLQK�WUÜQJ�VDX�EþR�TXþQ�OĀQK��îÅ\�
OÃ�PŮW� EòĸF� TXDQ� WUĔQJ� îŢ� îÄQK� JLÄ� WLšP� QôQJ�
łQJ�GĨQJ�FĦD�Nı�WKXŚW� WKĦ\�WLQK�KÖD�WLQK�WUÜQJ�
WKĒ� WURQJ� WKņF� WŠ�� 1JRÃL� UD�� QJKLÍQ� FłX� QÃ\�
NK×QJ� FÖ� QKÖP� îŪL� FKłQJ� îŢ� VR� VÄQK� NŠW� TXþ�
JLŅD�FÄF�QūQJ�îŮ�VXFURVH�YÃ�JO\FHURO�NKÄF�QKDX��
9LŤF� EŬ� VXQJ� QKÖP�îŪL� FKłQJ� Vĉ� JLÝS� FĦQJ� FŪ�
NŠW� TXþ� QJKLÍQ� FłX� YÃ� WôQJ� FòĹQJ� JLÄ� WUĞ� NKRD�
KĔF� FĦD� QJKLÍQ� FłX�� 1KÏQ� FKXQJ�� QJKLÍQ� FłX�
QÃ\�îÆ�FXQJ�FŖS�QKŅQJ�WK×QJ�WLQ�TXDQ�WUĔQJ�Yš�
QūQJ�îŮ�VXFURVH�YÃ�JO\FHURO�WŪL�òX�FKR�WKĦ\�WLQK�
KÖD� WLQK�WUÜQJ�WKĒ�îHQ��7X\�QKLÍQ��FŗQ�EŬ�VXQJ�
WKÍP� FÄF� QJKLÍQ� FłX� WLŠS� WKHR� îŢ� NKŌF� SKĨF�
QKŅQJ�KĀQ� FKŠ�KLŤQ�FÖ�YÃ�KRÃQ� WKLŤQ�TX\� WUÏQK�
WKĦ\�WLQK�KÖD�WLQK�WUÜQJ�WKĒ��JÖS�SKŗQ�QÅQJ�FDR�
KLŤX�TXþ�EþR�WūQ�QJXūQ�JHQ�FĦD�ORÃL�QÃ\���

���.ť7�/8ş1�

1ūQJ�îŮ�VXFURVH�����0�YÃ�JO\FHURO����OÃ�QūQJ�
îŮ� WŪL�òX�FKR� WKĦ\� WLQK�KÖD� WLQK� WUÜQJ� WKĒ��1ūQJ�
îŮ�QÃ\�FKR�Wİ�OŤ�GL�îŮQJ��Wİ�OŤ�VŪQJ��Wİ�OŤ�WLQK�WUÜQJ�
FÖ�PÃQJ�QJX\ÍQ�YĊQ�YÃ�Wİ�OŤ�DFURVRPH�QJX\ÍQ�YĊQ�
FDR�QKŖW��.ŠW�TXþ�QJKLÍQ�FłX�QÃ\�FÖ�à�QJKĝD�NKRD�
KĔF�TXDQ�WUĔQJ�YÏ�FXQJ�FŖS� WK×QJ�WLQ�Yš�QūQJ�îŮ�
VXFURVH� YÃ�JO\FHURO� WŪL�òX� FKR� WKĦ\� WLQK�KÖD� WLQK�
WUÜQJ�WKĒ�OŗQ�îŗX�îòļF�QJKLÍQ�FłX�WUÍQ�îŪL�WòļQJ�
WKĒ� îHQ� îĞD� SKòðQJ� YÜQJ� îūQJ� EōQJ� V×QJ� &ńX�
/RQJ�� JÖS� SKŗQ�EþR� WūQ� YÃ� SKÄW� WULŢQ� QJXūQ�JHQ�
FĦD�ORÃL�WKĒ�îĞD�SKòðQJ�QÃ\��

.ŠW� TXþ� QJKLÍQ� FłX� QÃ\� FÖ� WKŢ� WKÃQK� Fð� Vĺ�
FKR� QKŅQJ� QJKLÍQ� FłX� WLŠS� WKHR� WURQJ� YLŤF� FþL�
WKLŤQ� WLQK� WUÜQJ� WKĒ� YÃ� łQJ� GĨQJ� Nı� WKXŚW� EþR�
TXþQ� WLQK� WUÜQJ� GĀQJ� OĒQJ� îŢ� WKĨ� WLQK� QKÅQ� WĀR��
1JKLÍQ� FłX� FXQJ� FŖS� FÄL� QKÏQ� WŬQJ�TXDQ� Yš� þQK�

KòĺQJ�FĦD�SKòðQJ�SKÄS�WKĦ\�WLQK�KÖD�YÃ�[Å\�GņQJ�
PŮW�TX\�WUÏQK�WKĦ\�WLQK�KÖD�WLQK�WUÜQJ�WKĒ�îHQ�îĞD�
SKòðQJ�YÜQJ�îūQJ�EōQJ�V×QJ�&ńX�/RQJ�GņD�WUÍQ�
KDL� FKŖW� EþR� TXþQ� OĀQK� Fð� EþQ� OÃ� VXFURVH� YÃ�
JO\FHURO��

7£,�/,ũ8�7+$0�.+ă2�

��� +Ã� 1JÅQ� �������� &KôQ� QX×L� +Ã� 1ŮL� QôP�
������ ïŪL� PŐW� YĸL� TXÄ� WUÏQK� î×� WKĞ� KÖD� QKDQK��
KWWSV���QKDFKDQQXRL��YQ��FKDQ��QXRL��KD��QRL�QDP�
�����GRL�PDW�YRL�TXD�WULQK�GR�WKL�KRD�QKDQK��� 7UX\�
FŚS�QJÃ\�������������

���1JX\ţQ�7KĞ�9ĝQK�&KÅX�YÃ�1JX\ţQ�9ôQ�7KX�
�������� +LŤQ� WUĀQJ� FKôQ� QX×L� WKĒ� ĺ� îūQJ� EōQJ�
V×QJ� &ńX� /RQJ�� 7ĀS� FKÐ� .KRD� KĔF�� 7UòĹQJ� ïĀL�
KĔF�FŗQ�7Kð����������������

���:DWVRQ��3��)����������7KH�FDXVHV�RI�UHGXFHG�
IHUWLOLW\� ZLWK� FU\RSUHVHUYHG� VHPHQ�� $QLPDO�
5HSURGXFWLRQ�6FLHQFH�����������������

��� .XOHVKRYD�� /�� /�� DQG� $�� /RSDWD� ��������
9LWULILFDWLRQ� FDQ� EH� PRUH� IDYRUDEOH� WKDQ� VORZ�
FRROLQJ��)HUWLOLW\�DQG�6WHULOLW\��������������������

��� 6LQJK�� 0��� HW� DO�� �������� (IIHFW� RI�
FU\RSURWHFWDQWV� RQ� FHUWDLQ� VHPLQDO� DWWULEXWHV� DQG�
RQ� WKH� IHUWLOLW\� RI� EXFN� VSHUPDWR]RD��
7KHULRJHQRORJ\��������������y�������

���(R��<���HW�DO����������(IIHFW�RI�([WHQGHUV�ZLWK�
7&*�DQG�'062�RQ�WKH�9LDELOLW\�RI�5DEELW�6SHUP��
-RXUQDO� RI� $QLPDO� 5HSURGXFWLRQ� DQG�
%LRWHFKQRORJ\��������������������

���&XUU\��0��5���5HGGLQJ��%��-��	�:DWVRQ��3��)��
�������� 'HWHUPLQDWLRQ� RI� ZDWHU� SHUPHDELOLW\�
FRHIILFLHQW� DQG� LWV� DFWLYDWLRQ� HQHUJ\� IRU� UDEELW�
VSHUPDWR]RD��&U\RELRORJ\���������������������

��� )DUVKDG�� $��� HW� DO�� �������� 7KH� HIIHFW� RI�
GLIIHUHQW�FRQFHQWUDWLRQV�RI�JO\FHURO�DQG�'062�RQ�
YLDELOLW\� RI� 0DUNKR]� JRDW� VSHUPDWR]RD� GXULQJ�
GLIIHUHQW� IUHH]LQJ� WHPSHUDWXUHV� VWHSV�� 3DNLVWDQ�
-RXUQDO�RI�%LRORJLFDO�6FLHQFHV��������������

��� 3ROJH�� &��� 6PLWK�� $�� 	� 3DUNHV�� $�� ��������
5HYLYDO� RI� VSHUPDWR]RD� DIWHU� YLWULILFDWLRQ� DQG�
GHK\GUDWLRQ�DW�ORZ�WHPSHUDWXUHV��1DWXUH������������

����.KXRQJ��7��7��7���'X\��1��/��.���1JDQ��1��
7��.���1DP��7��9��%���7X\HQ��'��1��'��	�7KDQK��/��
3����������&U\RSUHVHUYDWLRQ�RI�JRDW�VSHUPDWR]RD�LQ�
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WKH� 0HNRQJ� GHOWD� UHJLRQ� RI� 9LHWQDP�� (YDOXDWLQJ�
FU\RSURWHFWDQW� HIIHFWLYHQHVV�� 9HWHULQDU\� ,QWHJUDWLYH�
6FLHQFHV�������������y������

����7UDQ��7��7��.���&KLHP��7��1���7UDQ��9��%��1���
'XRQJ��1��'��7����������&U\RSUHVHUYDWLRQ�RI� ORFDO�
EODFN� UDEELW� VSHUPDWR]RD� LQ� WKH� 0HNRQJ� GHOWD�
UHJLRQ� RI� 9LHWQDP�� (YDOXDWLQJ� FU\RSURWHFWDQW�
HIIHFWLYHQHVV��5HSURG�'RPHVW�$QLP�������������� ��
������

���� +XDQJ�� &�� �������� 8SGDWH� RQ� WHFKQLTXHV�
IRU�FU\RSUHVHUYDWLRQ�RI�KXPDQ�VSHUPDWR]RD��$VLDQ�
-RXUQDO�RI�$QGURORJ\��������������

���� 'LD]�-LPHQH]��0��� 'RUDGR�� -��� &RQVXHJUD��
&��� 2UWL]�� ,��� 3HUHLUD�� %��� &DUUDVFR�� -��� *RPH]�
$UURQHV�� 9��� 'RPLQJR�� $�� 	� +LGDOJR�� 0�� ��������
2SWLPL]DWLRQ� RI� GRQNH\� VSHUP� YLWULILFDWLRQ��(IIHFW�
RI� VXFURVH�� VSHUP� FRQFHQWUDWLRQ�� YROXPH� DQG�
SDFNDJH� ������ DQG� ���� P/� VWUDZV��� $QLPDO�
UHSURGXFWLRQ�VFLHQFH����������������

���� +DPPHUVWHGW�� 5�� +��� HW� DO�� ��������
&U\RSUHVHUYDWLRQ� RI�PDPPDOLDQ� VSHUP��:KDW� ZH�
DVN� WKHP� WR� VXUYLYH�� -RXUQDO� RI� DQGURORJ\�� �������
���������

���� 5RVDWR�� 0�� 3�� 	� ,DIIDOGDQR�� 1�� ��������
&U\RSUHVHUYDWLRQ�RI�UDEELW�VHPHQ��&RPSDULQJ�WKH�
HIIHFWV�RI�GLIIHUHQW�FU\RSURWHFWDQWV��FU\RSURWHFWDQW�
IUHH� YLWULILFDWLRQ� DQG� WKH� XVH� RI� DOEXPLQ� SOXV�
RVPRSURWHFWDQWV� RQ� VSHUP� VXUYLYDO� DQG� IHUWLOLW\�
DIWHU� VWDQGDUG� YDSRU� IUHH]LQJ� DQG� YLWULILFDWLRQ��
7KHULRJHQRORJ\��������������������

���� &RQVXHJUD�� &��� &UHVSR�� )��� 'RUDGR�� -���
'LD]�-LPHQH]��0���3HUHLUD��%���2UWL]��,��	�+LGDOJR��
0����������9LWULILFDWLRQ�RI�VWDOOLRQ�VSHUP�XVLQJ������
PO� VWUDZV�� (IIHFW� RI� YROXPH�� FRQFHQWUDWLRQ� DQG�
FDUERK\GUDWHV� �VXFURVH�WUHKDORVH�UDIILQRVH���
$QLPDO�UHSURGXFWLRQ�VFLHQFH�����������������

���� 'LD]�-LPHQH]��0��� 'RUDGR�� -��� &RQVXHJUD��
&��� 2UWL]�� ,��� 3HUHLUD�� %��� &DUUDVFR�� -��� *RPH]�
$UURQHV�� 9��� 'RPLQJR�� $�� 	� +LGDOJR�� 0�� ��������
2SWLPL]DWLRQ� RI� GRQNH\� VSHUP� YLWULILFDWLRQ��(IIHFW�
RI� VXFURVH�� VSHUP� FRQFHQWUDWLRQ�� YROXPH� DQG�
SDFNDJH� ������ DQG� ���� P/� VWUDZV��� $QLPDO�
UHSURGXFWLRQ�VFLHQFH����������������

���� 1DXJKWRQ�� &�� .��� HW� DO�� ��������
'HYHORSPHQW�RI�DQ�LQH[SHQVLYH�DUWLILFLDO�YDJLQD�IRU�
VHPHQ� FROOHFWLRQ� IURP� UDEELWV�� -RXUQDO� RI�
$QGURORJ\��������������������

����)XPXVR��)��*���*LXOLDQR��6��0���&KDYHV��0��
*���1HLOG��'��0���0LUDJD\D��0���*DPEDURWWD��0��	�
&DUUHWHUR��0��,����������6HPLQDO�SODVPD�DIIHFWV�WKH�
VXUYLYDO� UDWH� DQG� PRWLOLW\� SDWWHUQ� RI� UDZ� OODPD�
VSHUPDWR]RD��$QLPDO�UHSURGXFWLRQ�VFLHQFH����������
��������

���� .DQQD�� 6�� DQG� $�� 6KHWW\� �������� (RVLQ�
1LJURVLQ� VWDLQLQJ� WHFKQLTXH� LQ� DVVHVVPHQW� RI�
VSHUP� YLWDOLW\� LQ� PHGLFDO� ODERUDWRULHVy$� VQLSSHW�
IURP�RXU�H[SHULHQFH�RQ�LPSOHPHQWLQJ�WKH�VWDLQLQJ��
LQWHUSUHWDWLRQ� DQG� TXDOLW\� FRQWURO� SURFHGXUHV��
,QGLDQ� -RXUQDO� RI� 2EVWHWULFV� DQG� *\QHFRORJ\�
5HVHDUFK��������������������

���� <HQGUDOL]D�� <��� 7DQLD�� 7��� 0LVULDQWL�� 5�� 	�
=XPDUQL��=����������/LYDELOLW\�DQG�UHFRYHU\�UDWH�RI�
%DOL�FDWWOH�VSHUPDWR]RD�GXULQJ�SUHVHUYDWLRQ�LQ�WULV�
EDVHG� HJJ� \RON� GLOXHQW� ZLWK� GLIIHUHQW� VXFURVH�
OHYHOV�� -XUQDO� .HGRNWHUDQ� +HZDQ�,QGRQHVLDQ�
-RXUQDO�RI�9HWHULQDU\�6FLHQFHV������������������

����3ULKDQWRNR��.���<XOLDVWXWL��)���+DQLDUWL��+���
.XVXPDZDWL�� $��� :LGD\DWL�� '�� 	� %XGL\DQWR�� $��
�������� 7KH� DFURVRPH� LQWHJULW\� H[DPLQDWLRQ� RI�
SRVW�WKDZHG� VSHUPDWR]RD� RI� VHYHUDO� RQJROH� JUDGH�
EXOO� LQ� ,QGRQHVLD� XVLQJ� JLHPVD� VWDLQLQJ� PHWKRG��
,23�&RQIHUHQFH� 6HULHV��(DUWK� DQG�(QYLURQPHQWDO�
6FLHQFH��

���� 9DVDQ�� 6�� �������� 6HPHQ� DQDO\VLV� DQG�
VSHUP� IXQFWLRQ� WHVWV�� +RZ� PXFK� WR� WHVW"�� ,QGLDQ�
-RXUQDO�RI�8URORJ\������������������

���� 5RVDWR�� 0�� 3�� 	� ,DIIDOGDQR�� 1�� ��������
&U\RSUHVHUYDWLRQ� RI� UDEELW� VHPHQ�� FRPSDULQJ� WKH�
HIIHFWV�RI�GLIIHUHQW�FU\RSURWHFWDQWV��FU\RSURWHFWDQW�
IUHH� YLWULILFDWLRQ� DQG� WKH� XVH� RI� DOEXPLQ� SOXV�
RVPRSURWHFWDQWV� RQ� VSHUP� VXUYLYDO� DQG� IHUWLOLW\�
DIWHU� VWDQGDUG� YDSRU� IUHH]LQJ� DQG� YLWULILFDWLRQ��
7KHULRJHQRORJ\�� ������� ���� �� ����� KWWSV���GRL��
RUJ���������M�WKHULRJHQRORJ\�������������

���� 'RQQHOO\�� (�� 7��� HW� DO�� ��������
&U\RSUHVHUYDWLRQ� RI� KXPDQ� VHPHQ� DQG� SUHSDUHG�
VSHUP�� (IIHFWV� RQ� PRWLOLW\� SDUDPHWHUV� DQG� '1$�
LQWHJULW\��)HUWLOLW\�DQG�6WHULOLW\��������������������
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����3HJJ�� '�� (�� �������� 3ULQFLSOHV� RI�
FU\RSUHVHUYDWLRQ�� &U\RSUHVHUYDWLRQ� DQG� IUHH]H� ��
GU\LQJ�SURWRFROV��6SULQJHU�1HZ�<RUN����y�����

����2]LPLF��6���%DQ�)UDQJH]��+��	�6WLPSIHO��0��
�������� 6SHUP� FU\RSUHVHUYDWLRQ� WRGD\��
$SSURDFKHV��HIILFLHQF\�DQG�SLWIDOOV��&XUUHQW�LVVXHV�
LQ� 0ROHFXODU� %LRORJ\�� ������� ����� y� ������
KWWSV���GRL�RUJ���������FLPE���������

����'LD]�-LPHQH]��0��� 'RUDGR�� -��� 3HUHLUD�� %���
2UWL]��,���&RQVXHJUD��&���%RWWUHO��0�������	�+LGDOJR��
0�� �������� 9LWULILFDWLRQ� LQ� VWUDZV� FRQVHUYHV�
PRWLOLW\� IHDWXUHV� EHWWHU� WKDQ� VSKHUHV� LQ� GRQNH\�
VSHUP��5HSURGXFWLRQ�LQ�'RPHVWLF�$QLPDOV�����������
����

����&RQVXHJUD�� &��� &UHVSR�� )��� 'RUDGR�� -���
'LD]�-LPHQH]�� 0��� 3HUHLUD�� %��� 2UWL]�� ,��� ���� 	�
+LGDOJR��0�� ��������9LWULILFDWLRQ� RI� ODUJH� YROXPHV�
RI� VWDOOLRQ�VSHUP� LQ�FRPSDULVRQ�ZLWK� VSKHUHV�DQG�
FRQYHQWLRQDO� IUHH]LQJ�� (IIHFW� RI� ZDUPLQJ�
SURFHGXUHV�DQG�VSHUP�VHOHFWLRQ��-RXUQDO�RI�HTXLQH�
YHWHULQDU\�VFLHQFH��������������

����5RVDWR�� 0�� 3�� 	� ,DIIDOGDQR�� 1�� ��������
&U\RSUHVHUYDWLRQ�RI�UDEELW�VHPHQ��&RPSDULQJ�WKH�
HIIHFWV�RI�GLIIHUHQW�FU\RSURWHFWDQWV��FU\RSURWHFWDQW�
IUHH� YLWULILFDWLRQ� DQG� WKH� XVH� RI� DOEXPLQ� SOXV�
RVPRSURWHFWDQWV� RQ� VSHUP� VXUYLYDO� DQG� IHUWLOLW\�
DIWHU� VWDQGDUG� YDSRU� IUHH]LQJ� DQG� YLWULILFDWLRQ��
7KHULRJHQRORJ\��������������������

���� .KDQ�� ,�� 0��� &DR�� =��� /LX�� +��� .KDQ�� $���
5DKPDQ��6��8���.KDQ��0��=��� 6DWKDQDZRQJV��$��	�
=KDQJ�� <�� �������� ,PSDFW� RI� FU\RSUHVHUYDWLRQ� RQ�
VSHUPDWR]RD� IUHH]H� �� WKDZHG� WUDLWV� DQG� UHOHYDQFH�
20,&6� WR� DVVHVV� VSHUP� FU\R� �� WROHUDQFH� LQ� IDUP�
DQLPDOV��)URQWLHUV�LQ�YHWHULQDU\�VFLHQFH�������������
KWWSV���GRL�RUJ���������IYHWV��������������

����3ULKDQWRNR��.���<XOLDVWXWL��)���+DQLDUWL��+���
.XVXPDZDWL�� $��� :LGD\DWL�� '�� 	� %XGL\DQWR�� $��
�������� 7KH� DFURVRPH� LQWHJULW\� H[DPLQDWLRQ� RI�
SRVW�WKDZHG� VSHUPDWR]RD� RI� VHYHUDO� RQJROH� JUDGH�
EXOO� LQ� ,QGRQHVLD� XVLQJ� JLHPVD� VWDLQLQJ� PHWKRG��
,23�&RQIHUHQFH� 6HULHV��(DUWK� DQG�(QYLURQPHQWDO�
6FLHQFH��

����,VDFKHQNR��9���0DHWWQHU��5���3HWUXQNLQD��$��
0���0DOOPDQQ��3���5DKLPL��*���6WHU]LN��.���6DQFKH]��
5���5LVRSDWURQ��-���'DPMDQRVNL�� ,��	� ,VDFKHQNR��(��
�������� &U\RSURWHFWDQW�IUHH� YLWULILFDWLRQ� RI� KXPDQ�
VSHUPDWR]RD� LQ� ODUJH� �XS� WR� ���� P/�� YROXPH�� $�
QRYHO�WHFKQRORJ\��&OLQ�/DE�������������������������

���� 0DKDGHYDQ�� 0�� 	� 7URXQVRQ�� $�� ��������
(IIHFW� RI� FRROLQJ�� IUHH]LQJ� DQG� WKDZLQJ� UDWHV� DQG�
VWRUDJH� FRQGLWLRQV� RQ� SUHVHUYDWLRQ� RI� KXPDQ�
VSHUPDWR]RD��$QGURORJLD�������������������

���� $NKRQG]DGHK�� 6��� HW� DO�� �������� (IIHFWV� RI�
DQWLIUHH]H�SURWHLQ�W\SH�,�DQG�JO\FHURO�LQ�GLOXHQWV�RQ�
FU\RSUHVHUYHG� JRDW� HSLGLG\PDO� VSHUP��
%LRSUHVHUYDWLRQ�DQG�%LREDQNLQJ������������������

����1HL�� 7�� �������� )UHH]LQJ� LQMXU\� WR� DHUDWHG�
DQG� QRQ�DHUDWHG� FXOWXUHV� RI� (VFKHULFKLD� FROL��
)UHH]LQJ�DQG�GU\LQJ�RI�PLFURRUJDQLVPV�����������

����&XUU\��0��5���5HGGLQJ��%��-��	�:DWVRQ��3��
)�� �������� 'HWHUPLQDWLRQ� RI� ZDWHU� SHUPHDELOLW\�
FRHIILFLHQW� DQG� LWV� DFWLYDWLRQ� HQHUJ\� IRU� UDEELW�
VSHUPDWR]RD�� &U\RELRORJ\�� ������� ���� �� �����
KWWSV���GRL�RUJ���������FU\R������������

����%XFDN��0��1���7XQFHU��3��%���6DU�Ù]NDQ��6���
%DúS�QDU�� 1��� 7DúS�QDU��0��� ªR\DQ�� .��� %LOJLOL�� $���
$NDO�Q�� 3�� 3��� %ß\ßNOHEOHELFL�� 6�� 	� $\GRV�� 6��
�������� (IIHFWV� RI� DQWLR[LGDQWV� RQ� SRVW�WKDZHG�
ERYLQH� VSHUP� DQG� R[LGDWLYH� VWUHVV� SDUDPHWHUV��
$QWLR[LGDQWV� SURWHFW� '1$� LQWHJULW\� DJDLQVW�
FU\RGDPDJH��&U\RELRORJ\���������������������

���� $JDUZDO�� $��� 0DNNHU�� .�� 	� 6KDUPD�� 5��
�������� &OLQLFDO� UHOHYDQFH� RI� R[LGDWLYH� VWUHVV� LQ�
PDOH� IDFWRU� LQIHUWLOLW\�� $Q� XSGDWH�� $PHULFDQ�
-RXUQDO�RI�UHSURGXFWLYH�LPPXQRORJ\�����������������

���� .KDQ�� ,�� 0��� &DR�� =��� /LX�� +��� .KDQ�� $���
5DKPDQ��6��8���.KDQ��0�� =��� 6DWKDQDZRQJV��$��	�
=KDQJ�� <�� �������� ,PSDFW� RI� FU\RSUHVHUYDWLRQ� RQ�
VSHUPDWR]RD� IUHH]H� �� WKDZHG� WUDLWV� DQG� UHOHYDQFH�
20,&6� WR� DVVHVV� VSHUP� FU\R� �� WROHUDQFH� LQ� IDUP�
DQLPDOV��)URQWLHUV�LQ�YHWHULQDU\�VFLHQFH�������������
KWWSV���GRL�RUJ���������IYHWV��������������

���� )LVHU�� 3��	� )DLUIXOO�� 5�� �������� &RPELQHG�
HIIHFW� RI� JO\FHURO� FRQFHQWUDWLRQ� DQG� FRROLQJ�
YHORFLW\�RQ�PRWLOLW\�DQG�DFURVRPDO�LQWHJULW\�RI�ERDU�



.+2$�+ę&�&·1*�1*+ũ��
���������������������������������������������������������������������������������

1zQJ�QJKL�S�Y~�SK�W�WUL�Q�QzQJ�WKzQ���.ǣ�����7+�1*��������� ���

VSHUPDWR]RD� IUR]HQ� LQ� ���� PO� VWUDZV�� 0ROHFXODU�
5HSURGXFWLRQ�DQG�'HYHORSPHQW��������������������

����5REELQV��5���6DDFNH��5��*��	�&KDQGOHU��3��
�������� ,QIOXHQFH� RI� IUHH]H� UDWH�� WKDZ� UDWH� DQG�
JO\FHURO� OHYHO�RQ�DFURVRPDO�UHWHQWLRQ�DQG�VXUYLYDO�
RI� ERYLQH� VSHUPDWR]RD� IUR]HQ� LQ� )UHQFK� VWUDZV��
-RXUQDO�RI�$QLPDO�6FLHQFH��������������������

���� 'LD]�-LPHQH]��0��� 'RUDGR�� -��� &RQVXHJUD��
&��� 2UWL]�� ,��� 3HUHLUD�� %��� &DUUDVFR�� -��� *RPH]�
$UURQHV�� 9��� 'RPLQJR�� $�� 	� +LGDOJR�� 0�� ��������
2SWLPL]DWLRQ� RI� GRQNH\� VSHUP� YLWULILFDWLRQ��(IIHFW�
RI� VXFURVH�� VSHUP� FRQFHQWUDWLRQ�� YROXPH� DQG�
SDFNDJH� ������ DQG� ���� P/� VWUDZV��� $QLPDO�
UHSURGXFWLRQ�VFLHQFH����������������

678'<�21�35(6(59$7,21�2)�/2&$/�%/$&.�5$%%,7�63(50�86,1*�9,75,),&$7,21��,03$&7�
2)�68&526(�$1'�*/<&(52/�21�63(50�48$/,7<�

/DP�1KXW�$QK���7UDQ�9DQ�%H�1DP���7UDQ�7KL�7KDQK�.KXRQJ��
��6WXGHQW�RI�&RXUVH�����PDMRULQJ�LQ�%LRWHFKQRORJ\��&DQ�7KR�8QLYHUVLW\�

��'HSDUWPHQW�RI�PROHFXODU�ELRORJ\��,QVWLWXWH�RI�)RRG�DQG�%LRWHFKQRORJ\��&DQ�7KR�8QLYHUVLW\�
��6WHP�&HOO�/DERUDWRU\��,QVWLWXWH�RI�)RRG�DQG�%LRWHFKQRORJ\��&DQ�7KR�8QLYHUVLW\�

6XPPDU\�
7R� SUHVHUYH� WKH�JHQHWLF� UHVRXUFHV�RI� LQGLJHQRXV�EODFN� UDEELW� LQ� WKH�0HNRQJ�GHOWD� UHJLRQ�� WKH�
YLWULILFDWLRQ�PHWKRG�IRU�FU\RSUHVHUYLQJ�EODFN�UDEELW�VSHUP�ZDV�VWXGLHG��7KH�UHVHDUFK�LQYHVWLJDWHG�
WKH�HIIHFW�RI�VXFURVH�DQG�JO\FHURO�FRQFHQWUDWLRQV� LQ� WKH�SUHVHUYDWLRQ�PHGLXP�RQ�VSHUP�TXDOLW\�
DIWHU�YLWULILFDWLRQ��7KH�UHVXOWV�VKRZHG�WKDW�WKH�FRQFHQWUDWLRQV�RI�VXFURVH�DQG�JO\FHURO�VLJQLILFDQWO\�
DIIHFWHG� SDUDPHWHUV� VXFK� DV� DFURVRPH� LQWHJULW\�� WRWDO� PRWLOLW\�� DQG� VSHUP� YLDELOLW\�� $�
FRQFHQWUDWLRQ�RI�����0�VXFURVH�DQG����JO\FHURO�\LHOGHG�WKH�EHVW�UHVXOWV�LQ�WHUPV�RI�VSHUP�TXDOLW\��
7KLV� VWXG\� FRQWULEXWHV� WR� WKH� FRQVHUYDWLRQ� RI� ORFDO� JHQHWLF� UHVRXUFHV� DQG� IXWXUH� SRSXODWLRQ�
UHVWRUDWLRQ��

.H\ZRUGV��&U\RSUHVHUYDWLRQ��JO\FHURO��VXFURVH��UDEELW�VSHUP��YLWULILFDWLRQ��
1JÃ\�QKŚQ�EÃL������������

1JÃ\�FKX\ŢQ�SKþQ�ELŤQ������������

1JÃ\�WK×QJ�TXD�SKþQ�ELŤQ������������

1JÃ\�GX\ŤW�îôQJ�������������


