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6DSRQLQ�&.�FÖ�WURQJ�QKÅQ�VÅP�WKXŮF�QKÖP�WULWHUSHQRLG�FÖ�KRĀW�WÐQK�VLQK�KĔF�FDR��FÖ�WÄF�GĨQJ�
OĸQ�WURQJ�îLšX�WUĞ�FÄF�EŤQK�XQJ�WKò��îÄL� WKÄR�îòĹQJ��PLţQ�GĞFK�� WLP�PĀFK�YÃ�QKLšX�EŤQK�NKÄF��
7X\�QKLÍQ��YĸL�JLÄ�WKÃQK�îŌW�îĒ�YÃ�WKĹL�JLDQ�QX×L�WUūQJ�QKÅQ�VÅP�OÃ�UŖW� OÅX�YÃ�WŪQ�NÌP��îÕL�KĒL�
QKŅQJ�\ÍX�FŗX�NKŌW�NKH�Yš�îLšX�NLŤQ�P×L�WUòĹQJ��ÄQK�VÄQJ��QKLŤW�îŮ��îŮ�ŘP��KÃP�OòļQJ�FÄF�YL�
FKŖW�WURQJ�îŖW��7URQJ�QJKLÍQ�FłX�QÃ\��ED�JHQ�OLÍQ�TXDQ�FKŐW�FKĉ�îŠQ�TXÄ�WUÏQK�WŬQJ�KļS�&.�ĺ�FÅ\�
QKÅQ� VÅP� +ÃQ� 4XŪF� �3DQD[� JLQVHQJ�� EDR� JūP�� 7ŬQJ� KļS� 'DPPDUDQHGLRO� �3J''V�� YÃ�
3URWRSDQD[DGLRO� �3J33'V���HQ]\PH�îòĹQJ�KÖD�3J8*7��$���YÃ�HQ]\PH� W+0*5��HQ]\PH� WôQJ�
FòĹQJ�FRQ�îòĹQJ�WŬQJ�KļS�D[LW�PHYDORQLF�ĺ�WKņF�YŚW�îòļF�ELŠQ�QĀS�YÃR�$UDELGRSVLV�WKDOLDQD��FÅ\�
KĔ�FþL���&ÄF�GÕQJ�îūQJ�KļS�Wń�PDQJ�YHFWRU�WÄL�WŬ�KļS�îòļF�Vń�GĨQJ�YÃ�SKÅQ�WÐFK�îÄQK�JLÄ�PłF�îŮ�
ELŢX�KLŤQ�JHQ�EōQJ�SKòðQJ�SKÄS�3&5�îĞQK�OòļQJ�îŢ�FKĔQ�OĔF�QKŅQJ�FÄ�WKŢ�ELŢX�KLŤQ�JHQ�FKX\ŢQ�
PĀQK�QKŖW��3KÅQ�WÐFK�GĞFK�FKLŠW�WULWHUSHQRLG�WŬQJ�VŪ�îŢ�SKÄW�KLŤQ�Vņ�FÖ�PŐW�FĦD�VDSRQLQ�&.��.ŠW�
TXþ�QJKLÍQ�FłX�FKłQJ�PLQK�NKþ�QôQJ�WŬQJ�KļS�VDSRQLQ�&.�WUÍQ�FÅ\�$UDELGRSVLV�WKDOLDQD��OÃ�WLšQ�
îš�FKR�YLŤF�WĀR�UD�FÄF�ORĀL�FÅ\�WUūQJ�Q×QJ�QJKLŤS�FÖ�QôQJ�VXŖW�FDR��WKĹL�JLDQ�VLQK�WUòĺQJ�QJŌQ��
YĸL�PĨF�îÐFK�WKX�VLQK�NKŪL�KļS�FKŖW�VDSRQLQ�SKĨF�YĨ�PĨF�îÐFK�VþQ�[XŖW�F×QJ�QJKLŤS��EŬ�VXQJ�
YÃR�FÄF�ORĀL�WKłF�ôQ�FKôQ�QX×L��
7Ń�NKÖD��*LQVHQRVLGH�&.��KRĀW�FKŖW�QKÅQ�VÅP��&.��3DQD[�JLQVHQJ��VDSRQLQ�&.���VLQK�WŬQJ�KļS�
VDSRQLQ��

�

���ïŕ7�9ś1�ïŦ�

6DSRQLQ� &.� OÃ� PŮW� QKÖP� FKŖW� WKXŮF� QKÖP�
WULWHUSHQRLG� FÖ� QKLšX� WURQJ� FÄF� FÅ\�KĔ� QKÅQ� VÅP�
�$UDOLDFHDH�� YÃ� WĀR� QÍQ� KRĀW� WÐQK� VLQK� KĔF� FKÐQK�
FĦD� FÅ\� QKÅQ� VÅP�9LŤW�1DP�QKò� VÅP�1JĔF�/LQK�
�3DQD[� YLHWQDPHQVLV�� KD\� QKÅQ� VÅP� +ÃQ� 4XŪF�
�3DQD[� JLQVHQJ��� ïÅ\� OÃ� QKÖP� FKŖW� FKX\ŢQ� KÖD�
WKł� VLQK�îD�GĀQJ�� FÖ�YDL� WUÕ� WURQJ�SKÕQJ�YŤ� WKņF�
YŚW��FÖ�KRĀW�WÐQK�VLQK�KĔF�WURQJ�îLšX�WUĞ�QKLšX�ORĀL�
EŤQK�QKò��8QJ�WKò��îÄL�WKÄR�îòĹQJ��WôQJ�FòĹQJ�KŤ�
PLţQ�GĞFK��Kŭ�WUļ�VłF�NKĒH��îLšX�WUĞ�FÄF�EŤQK�OLÍQ�
TXDQ�îŠQ�WKŗQ�NLQK��WLP�PĀFK�>�@��6DSRQLQ�&.�OÃ�
QKÖP� FKŖW� JŗQ� QKò� FKĜ� WÏP� WKŖ\� ĺ� QKŅQJ� FÅ\�
WKXŮF� KĔ� QKÅQ� VÅP�� &KR� îŠQ� QD\�� KðQ� ����
VDSRQLQV�Wņ�QKLÍQ�îÆ�îòļF�SKÅQ�OŚS�WŃ�Uţ��OÄ��WKÅQ��
TXþ�YÃ�KRD�FĦD�3DQD[�JLQVHQJ�>�@���

6DSRQLQ� &.� WKXŮF� QKÖP� GDPPDUDQH�
�WHWUDF\FOLF���OÃ�QKÖP�FKŖW�PDQJ�KRĀW�WÐQK�VLQK�KĔF�
FÖ� JLÄ� WUĞ� FDR��'DPPDUDQH� îòļF�SKÅQ� ORĀL� WKÃQK� ��
QKÖP� FKÐQK� OÃ� 3URWRSDQD[DGLRO� �33'�� F×QJ� WKłF�

KÖD� KĔF� &��+��2�� YÃ� SURWRSDQD[DWULRO� �337�� F×QJ�
WKłF� KÖD� KĔF� &��+��2�� EĺL� Vņ� NKÄF� QKDX� ĺ� JŪF�
K\GUR[\O�ĺ�YĞ�WUÐ�FÄF���ERQ�VŪ���>����@��6DSRQLQ�&.�OŗQ�
îŗX� WLÍQ�îòļF�SKÄW�KLŤQ�YÃ�[ÄF�îĞQK�YÃR�QôP������
>�@��VDSRQLQ�&.�FÕQ�FÖ�WÍQ�JĔL�NKÄF�OÃ�0���,+������
*�&.��*ŗQ�îÅ\��FÄF�F×QJ�EŪ�NKRD�KĔF�ĺ�Fþ�FŖS�îŮ�LQ�
YLWUR�YÃ�LQ�YLYR�îÆ�FKłQJ�PLQK�FÖ�KRĀW�WÐQK�VLQK�KĔF�
FĦD�VDSRQLQ�&.�WURQJ�YLŤF�QJôQ�QJŃD�YÃ�îLšX�WUĞ�FÄF�
ORĀL�XQJ�WKò�NKÄF�QKDX�>�@��1JRÃL�UD��VDSRQLQ�&.�îÆ�
îòļF� FKłQJ�PLQK� FÖ� WÄF� GĨQJ� EþR� YŤ� JDQ�� FKŪQJ�
YLÍP��Kŭ�WUļ�îLšX�WUĞ�îÄL�WKÄR�îòĹQJ�>�@��6DSRQLQ�&.�
FÖ�NKþ�QôQJ�łF�FKŠ�WôQJ�VLQK��GL�Fò�YÃ�[ÅP�OŖQ�îŪL�
YĸL� GÕQJ� WŠ� EÃR� XQJ� WKò� WKņF� TXþQ�(&$���� WK×QJ�
TXD� FRQ� îòĹQJ� 9(*)�$�3L�.�$NW� >�@�� ïŪL� YĸL� ��
GÕQJ� WŠ� EÃR� XQJ� WKò� SKŬL� $���� YÃ�+������ VDSRQLQ�
&.�FKR�WKŖ\�WÄF�GĨQJ�łF�FKŠ�SKÄW�WULŢQ�YÃ�WKÝF�îŘ\�
FKX�WUÏQK�FKŠW�FĦD�WŠ�EÃR�YÃ�îĀL�WKņF�EÃR�WK×QJ�TXD�
Fð�FKŠ�$03.���P725�YÃ�-1.�>�@���

*LDL� îRĀQ� NKĺL� îŗX�� TXÄ� WUÏQK� WŬQJ� KļS�
VDSRQLQ�&.�EŌW� QJXūQ� WKHR�KDL� FRQ� îòĹQJ�FKÐQK�
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EDR�JūP�FRQ�îòĹQJ�0HYDORQLF�D[LW��0$9��[þ\�UD�
WURQJ� WŠ� EÃR� FKŖW� YÃ� FRQ� îòĹQJ�0HWK\OHU\WKULWRO�
SKRVSKDWH��0(3��[þ\�UD� WURQJ� OĨF� OĀS��7URQJ�îÖ��
$FHW\O� �� &R$� GòĸL� [ÝF� WÄF� FĦD� �� �� K\GUR[\� �� �� ��
PHWK\OJOXWDU\O� FRHQ]\PH� $� UHGXFWDVH� �+0*5��
ELŠQ� îŬL� WKÃQK�PHYDORQDWH�� KļS� FKŖW� �� FÄF� �� ERQ��
7LŠS� WKHR� OÃ� EòĸF� KÏQK� WKÃQK� NKXQJ� [òðQJ�� VþQ�
SKŘP�FKÐQK�FĦD�TXÄ�WUÏQK�QÃ\�OÃ�������R[LGRVTXDOHQH��
(Q]\PH�IDUQHV\O�S\URSKRVSKDWH�V\QWKDVH��)36��WĀR�
WKÃQK� )33�� 6DX� îÖ�� �� SKÅQ� Wń� )33� îòļF� FKX\ŢQ�
WKÃQK� VTXDOHQH� EĺL� VTXDOHQH� V\QWKDVH� �66�� YÃ� FXŪL�
FÜQJ� WĀR� WKÃQK� ���� �� R[LGRVTXDOHQH� EĺL� VTXDOHQH�
HSR[LGDVH��6(��>�������@��

%òĸF� FXŪL� FÜQJ� WURQJ� FRQ� îòĹQJ� WŬQJ� KļS�
VDSRQLQ� EDR� JūP� FKX� Nį� KÖD�� K\GUR[\O� KÖD� YÃ�
JO\FRV\O�KÖD�WLšQ�FKŖW�������R[LGRVTXDOHQH��(Q]\PH�
[ÝF�WÄF�FKR�TXÄ�WUÏQK�FKX�Nį�KÖD�OÃ�R[LGRVTXDOHQH�
F\FODVH��26&���&.�WKXŮF�QKÖP�GDPPDUHQH��GR�îÖ�
GDPPDUHQHGLRO� �� ,,� V\QWKDVH� �'6�� îÖQJ� YDL� WUÕ�
TXDQ�WUĔQJ�FKR�SKþQ�łQJ�WŃ�����R[LGRVTXDOHQH�WĀR�
WKÃQK� GDPPDUHQHGLRO� �� ,,� �33'��� %ÍQ� FĀQK� îÖ��
&\WRFKURPH�3���V�OÃ�FÄF�HQ]\PH�K\GUR[\O�KÖD�YÃ�
8'3�*O\FRV\OWUDQVIHUDVH� OÃ� HQ]\PH� îòĹQJ� KÖD�
>��@��7URQJ�3DQD[�JLQVHQJ�FÖ���&<3����îòļF�îŐF�
WUòQJ�� 3URWRSDQD[DGLRO� V\QWKDVH� �33'6��
&<3���$���� 3URWRSDQD[DWULRO� V\QWKDVH� �3376��
&<3���$��Y�� YÃ� ȕ�DP\ULQ� �� ��� R[LGDVH�
�&<3���$��Y���>�������@��&KR�îŠQ�QD\��WŖW�Fþ�FÄF�
&<3���� OLÍQ�TXDQ�îŠQ�VLQK�WŬQJ�KļS�VDSRQLQ�îšX�
WKXŮF� SKÅQ� KĔ� &<3���$� >��@�� ïūQJ� WKĹL�� 8'3�
JO\FRV\OWUDQVIHUDVH� OÃ� EòĸF� FXŪL� FÜQJ� FĦD� FRQ�
îòĹQJ� WŬQJ� KļS�� 0ŮW� HQ]\PH� WKXŮF� QKÖP� ���
�8*7���� WURQJ�KĔ� HQ]\PH� YŚQ� FKX\ŢQ�îòĹQJ�îÆ�
îòļF� FKłQJ� PLQK� OÃ� FÖ� NKþ� QôQJ� JŌQ� îòĹQJ�
JOXFRVH� YÃR� YĞ� WUÐ� FÄF� �� ERQ� VŪ� �� FĦD� JŪF�
WULWHUSHQRLG� WKDP�JLD� WUņF� WLŠS�YÃR�TXÄ� WUÏQK� VLQK�
WŬQJ�KļS�&.� >��@�� 9Ï� YŚ\�� WURQJ�QJKLÍQ� FłX�QÃ\��
FÄF�HQ]\PH�&<3���$���YÃ�3J8*7��$���îòļF�OņD�
FKĔQ�îŢ� [ÝF� WÄF�FKR� SKþQ�łQJ� WŃ�33'� WĀR� WKÃQK�
VDSRQLQ�&.��

���9ş7�/,ũ8�9£�3+óñ1*�3+¤3�1*+,­1�&Ň8�
�����9ŚW�OLŤX�
1JKLÍQ� FłX� îòļF� WLŠQ� KÃQK� YĸL� FĦ� QKÅQ� VÅP�

�3DQD[� JLQVHQJ�� �� QôP� WXŬL� îòļF� WKX�KÄL� WĀL� Q×QJ�
WUĀL�QKÅQ�VÅP�NKX�YņF�*XPVDQ��+ÃQ�4XŪF��1ÕL�VLQK�
WKÄL� &ROXPELD� �&RO���� FĦD� FÅ\� $UDELGRSVLV� WKDOLDQD�

FÖ�QJXūQ�JŪF�WŃ�3KÕQJ�7KÐ�QJKLŤP�7KņF�YŚW��9LŤQ�
.KRD� KĔF� YÃ� &×QJ� QJKŤ� WLÍQ� WLŠQ� +ÃQ� 4XŪF�
�.$,67���ïÅ\�OÃ�ORÃL�WKņF�YŚW�P×�KÏQK�îòļF�Vń�GĨQJ�
SKŬ�ELŠQ�GR�FKÝQJ�NK×QJ�FÖ�NKþ�QôQJ�Wņ�VLQK�WŬQJ�
KļS�VDSRQLQ�&.���

�
+ÏQK����&RQ�îòĹQJ�VLQK�WŬQJ�KļS�VDSRQLQ�&.�>��@�

&ÄF�FRQ�îòĹQJ�VLQK�WŬQJ�KļS�FĦD�VDSRQLQ�&.�
EDR� JūP� QKLšX� EòĸF� SKþQ� łQJ� OLÍQ� WĨF� FÖ� Vņ� FÖ�
PŐW� FĦD� HQ]\PH�� WURQJ� îÖ� PŮW� ORĀW� FÄF� HQ]\PH�
$$&7�� $FHW\O� FRHQ]\PH� $� &�DFHW\OWUDQVIHUDVH��
+0*6�� ��K\GUR[\���PHWK\OJOXWDU\O�FRHQ]\PH� $�
V\QWKDVH�� +0*�&R$�� ��K\GUR[\���PHWK\OJOXWDU\O�
FRHQ]\PH� $�� +0*5�� ��K\GUR[\���PHWK\OJOXWDU\O�
FRHQ]\PH� $� UHGXFWDVH�� 03'�� PHYDORQDWH�
GLSKRVSKDWH� GHFDUERV\ODVH�� *36�� JHUDQ\O�
GLSKRVSKDWH� V\QWKDVH�� 336�� IDUQHV\O� GLSKRVSKDWH�
V\QWKDVH�� 66�� VTXDOHQH� V\QWKDVH�� 64(�� VTXDOHQH�
HSR[LGDVH�� '6�� GDPPDUHQHGLRO� V\QWKDVH�� $6�� ȕ�
DP\ULQ� V\QWKDVH�� 2$6�� D[LW� ROHDQROLF� V\QWKDVH��
F\WRFKURPH�3�����&<3�����YÃ�FÄF�HQ]\PH�îòĹQJ�
KÖD�8*7V���

�����3KòðQJ�SKÄS�QJKLÍQ�FłX�
������� .KþR� VÄW� WKÃQK� SKŗQ� îĞQK� WÐQK� EōQJ�

SKÅQ�WÐFK�+3/&�YÃ�/&�06�06�
%þQJ����&KX�WUÏQK�SKD�îŮQJ�FĦD�VŌF�NÐ�OĒQJ��

KLŤX�QôQJ�FDR�+3/&�
7KĹL�JLDQ��SKÝW�� .ÍQK�$����� .ÍQK�%�����
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6DSRQLQ�îòļF�SKÅQ�WÐFK�EōQJ�Nı�WKXŚW�VŌF�Nà�
OĒQJ� KLŤX� QôQJ� FDR�+3/&� �$JLOHQW� ������ $JLOHQW�
7HFKQRORJLHV�� YĸL� GHWHFWRU� OÃ� WLD� FņF� WÐP� YĸL� FŮW�
&���SKD�îþR��.LQHWH[���ȝP�;%���&�������c�����[�
���� PP��� 7ŪF� îŮ� GÕQJ� FKþ\� îòļF� îŐW� ĺ� PłF� ��
PO�SKÝW�� QKLŤW� îŮ� FŮW� ��R&�� � 3KD� îŮQJ� �PRELOH�
SKDVH�� EDR� JūP� QòĸF� �NÍQK� $�� YÃ� DFHWRQLWULOH�
�NÍQK�%���FÄF�KļS�FKŖW�FKXŘQ�33'�îòļF��FXQJ�FŖS�
EĺL�&KHP)DFHV�YÃ�6LJPD�$OGULFK��

��������.KþR�VÄW�FŖX�WUÝF�FĦD�FÄF�VDSRQLQ�EōQJ�
SKòðQJ�SKÄS�83/&���06�06�

6ń� GĨQJ� PÄ\� VŌF� Nà� OĒQJ� JKÌS� NKŪL� SKŬ�
/&�06�06���������6KLPDG]X��WULSOH�TXDGUXSROH��
�EŮ�SKÅQ� WÐFK� LRQ�ED� Wł�FņF���83/&� Vń�GĨQJ�FŮW�
&��� SKD� îþR� ����� ȝP� ���� [� ���� PP�� :DWHUV���
/&�06�06� OÃ� Nı� WKXŚW� SKÅQ� WÐFK� KÖD� KĔF� NŠW�
KļS� YĸL� NKþ�QôQJ� WÄFK�FŖX� Wń� FĦD�KŭQ�KļS�EōQJ�
VŌF�Nà� OĒQJ� �+3/&�� YĸL� NKþ�QôQJ�QKŚQ� GDQK� YÃ�
îĞQK�OòļQJ�FŖX�Wń�EōQJ�îŗX�GÕ�NKŪL�SKŬ��06��YĸL�
îŮ�îŐF�KLŤX�YÃ�îŮ�QKĀ\�FDR���3KD�îŮQJ�FKR�VŌF�NÐ�
JūP� D[LW� D[HWLF� ������ �GXQJ� P×L� $�� YÃ�
DFHWRQLWULOH� FÖ� ������ � D[LW� D[HWLF� �GXQJ� P×L� � %��
WKHR� FKX� WUÏQK� SKD� îŮQJ� FĦD� VŌF� Nà� OĒQJ� JKÌS�
NKŪL�SKŬ�/&�06�06��

%þQJ����&KX�WUÏQK�SKD�îŮQJ�FĦD�VŌF�Nà�OĒQJ�JKÌS�
NKŪL�SKŬ�/&�06�06�

7KĹL�JLDQ�
�SKÝW��

'XQJ�P×L�$�
����

'XQJ�P×L�%�
����
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7ŪF� îŮ� GÕQJ� FKþ\� îòļF� îŐW� ĺ� ���� ȝ/�SKÝW��
QKLŤW� îŮ� FŮW� ��R&�� 3KòðQJ� SKÄS�050� �0XOWLSOH�
5HDFWLRQ�0RQLWRULQJ��îòļF� Vń� GĨQJ�îŢ�SKÄW� KLŤQ�
VDSRQLQ��4XÄ� WUÏQK�SKÅQ�PþQK�FĦD�FÄF�FKŖW�îòļF�
OLŤW� NÍ�ĺ�EþQJ��� YĸL� FÄF�FKŖW� FKXŘQ�îŐW�PXD� WŃ���
QKÃ� FXQJ�FŖS� OÃ�&KHPIDFH�YÃ�6LJPD�$OGULFK��ïŪL�
YĸL�FÄF�SKÅQ�WÐFK�06��SKŬ�îòļF�JKL�OĀL�WURQJ��SKĀP�
YL�P�]�WŃ�������������WKHR�P×�KÏQK�FKX\ŢQ�WLŠS���

�������ïĞQK�OòļQJ�ELŢX�KLŤQ�JHQ�EōQJ�UHDO�WLPH�
3&5��

7ÄFK�FKLŠW�51$�WŬQJ�VŪ�FĦD�WKņF�YŚW�WKHR�TX\�
WUÏQK�FĦD�.,7�WÄFK�FKLŠW�51$�FĦD�KÆQJ�7$.$5$���

�
+ÏQK����&KX�WUÏQK�QKLŤW�FĦD�SKþQ�łQJ�

UHDO���WLPH�3&5�

%þQJ����'DQK�VÄFK�FÄF�PūL�Vń�GĨQJ��
FKR�3&5�îĞQK�OòļQJ��T57�3&5��

7ÍQ�PūL� 7UÏQK�Wņ���u��u��
*%�)�
�''V��

&$***&$$77&$$*&$&$&*�

*%�5�
�''V��

**$$&&&&$7&&$&&$7&&7�

*%�)�
�33'V��

*&7&&7&7&&&7&&$**7&$�

*%�5�
�33'V��

*&&$77**77&7&&&$$$$*�

*%�)�
�3J8*7����

&7&&*$7*$**&7*&7*7*$�

*%�5�
�3J8*7����

7**$&*&$$**$&&$&$$*$�

*%��T3&5�
5��W+0*5�� &$*&7*&$$77*&7*$&$7&�

*%��T3&5�
)��W+0*5��

&$7&7&$$7&$*&*7*777*�

33�$�)� &$77*7$*$$&77*&7*$$*$&$**�
33�$�5� &$$*$&*&77&$*$77*777*&$*&�

1ūQJ�îŮ�PřX�îòļF�SKD� ORÆQJ�îŠQ�����QJ�ȝ/�
îŢ�Vń�GĨQJ�FKR�57� ��3&5��7ĀR�WKò�YLŤQ�F'1$�Vń�
GĨQJ�FKR�UHDO�WLPH�3&5��WUŮQ�723UHDO��T3&5��;�
3UH0,;� �6<%5� *UHHQ� YĸL� 52;� WKŖS�� YĸL� F'1$��
5HDO�WLPH�3&5�WXÅQ�WKHR�FKX�WUÏQK�QKLŤW�SKþQ�łQJ�
îòļF�WKŢ�KLŤQ�ĺ�KÏQK����3KþQ�łQJ�îòļF�WKņF�KLŤQ�
WUÍQ�WKLŠW�EĞ�T3&5�FĦD�KÆQJ�%LRUDG�&);���WRXFK��
7ÐQ� KLŤX� KXįQK� TXDQJ� îòļF� îĔF� VDX�PŭL� FKX� NÏ�
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FĦD� SKþQ�łQJ�3&5��1KLŤW� îŮ� QÖQJ� FKþ\� FĦD� VþQ�
SKŘP�3&5�îŢ�îÄQK�JLÄ�îŮ�îŐF�KLŤX�FĦD�SKþQ�łQJ�
UHDO�WLPH�3&5�>��@��

�������;Å\�GņQJ�YHFWð�YÃ�WKņF�YŚW�ELŠQ�QĀS�îŢ�
VþQ�[XŖW�VDSRQLQ�&.�

&þL� ELŠQ� YHFWð� S%,���� EōQJ� FÄFK� WKD\� WKŠ�
SURPRWHU� FĦD� YHFWð� QÃ\� EōQJ� SURPRWHU� ��6�
�S.��6��� îūQJ� WKĹL� WKÍP� WUÏQK� Wņ� NŠW� WKÝF� 126�
YÃR� SKÐD� VDX�SURPRWHU��&KËQ� WKÍP� FÄF� îRĀQ�JHQ�
VLQK�WŬQJ�KļS�JLQJHQRVLGH�&.�WŃ�QKÅQ�VÅP�3DQD[�
EDR� JūP�� 'DPPDUDQHGLRO� V\QWKDVH� �''V���
SURWRSDQD[DGLRO� V\QWKDVH� �33'V��� 3J8*7��$���
YÃ�JHQ�PÆ�KÖD� HQ]\P�[ÝF� WÄF� FKR�TXÄ� WUÏQK�NKń�
+0*� �� &R$� WKÃQK� D[LW� PHYDORQLF�� 1�WHUPLQDOO\�
WUXQFDWHG� +0*� �� &R$� UHGXFWDVH� �W+0*5�� WŃ�
$UDELGRSVLV� WKDOLDQD�YÃR�YHFWð��6ņ�QKÅQ�GÕQJ�FĦD�
FÅ\���JHQ�QÃ\�îòļF�îLšX�NKLŢQ�EĺL�SURPRWHU���6��
9HFWð� VDX� îÖ� îòļF� ELŠQ� QĀS� YÃR� WŠ� EÃR� NKþ� ELŠQ�
*9�����$JUREDFWHULXP��&ÄF� WŠ� EÃR� ELŠQ� QĀS� QÃ\�
îòļF� QX×L� ��QJÃ\� WURQJ�P×L� WUòĹQJ�QX×L� FŖ\�/%��
6DX�îÖ�îòļF�WKX�YÃ�ELŠQ�QĀS�YÃR�FÅ\�$UDELGRSVLV�
WKDOLDQD�KRDQJ�GĀL��&RO�����.KL�FÅ\�EŌW�îŗX�YÃR�JLDL�
îRĀQ�Qĺ�KRD��WŃ���� �����QJÃ\�WXŬL���FÄF�KRD�îÆ�Qĺ�

Vĉ�EĞ�ORĀL�EĒ��VDX�îÖ�QKÝQJ�WRÃQ�EŮ�SKŗQ�WUÍQ�FĦD�
FÅ\� YÃR�P×L� WUòĹQJ� ���06� FKłD� ������ 6LOZHW� YÃ�
6XFURVH� ��� FÖ� EŬ� VXQJ� YL� NKXŘQ� $JUREDFWHULXP�
PDQJ�YHFWRU�WÄL�WŬ�KļS��+ĀW�JLŪQJ�FĦD�FÅ\�)��îòļF�
VÃQJ� OĔF� WUÍQ� îĝD� WKĀFK�06� FKłD� ��� P0� NKÄQJ�
VLQK�NDQDP\FLQ��&ÄF�îĝD�îòļF�WUūQJ�GòĸL�ÄQK�VÄQJ�
WUŌQJ�WURQJ���QJÃ\��&ÄF�FÅ\�VŪQJ�VÖW�WLŠS�WĨF�îòļF�
WUūQJ�YÃR�îŖW��&ÄF�FÅ\� WKŠ�KŤ�)��FÖ�JHQ�ELŠQ�îŬL�
îūQJ�KļS�Wń�îòļF�FKĔQ�OĔF�EĺL�T57���3&5��1KŅQJ�
GÕQJ� QÃ\� îòļF� Vń� GĨQJ� îŢ� FKLŠW� [XŖW� YÃ� îĞQK�
OòļQJ�VDSRQLQ��

�������&KLŠW�[XŖW�VDSRQLQ�WŃ�$UDELGRSVLV�WKDOLDQD�
+ĀW�$UDELGRSVLV� WKDOLDQD�îòļF�WUūQJ� WUÍQ�P×L�

WUòĹQJ�06�WURQJ����QJÃ\�GòĸL�ÄQK�VÄQJ�WUŌQJ�OLÍQ�
WĨF�ĺ����&��7KX�����FÅ\�$UDELGRSVLV�WKDOLDQD�NKĒH�
PĀQK�YÃ�[D\�WKÃQK�EŮW�PĞQ�Vń�GĨQJ�QLWURJHQ�OĒQJ��
7KÍP���P/�HWKDQRO�����YÃR�KŭQ�KļS�WKX�îòļF��VDX�
îÖ� Ħ� ĺ� ��R&� WURQJ� ��� SKÝW� �OÃP� \ŠX� îL� WKÃQK� WŠ�
EÃR���7LŠS�îÖ��VLÍX�ÅP�GXQJ�GĞFK�WURQJ���SKÝW�îŢ�
SKÄ� YĻ� FÄF� WŠ� EÃR�� /\� WÅP� WKX�GĞFK� QŬL� ĺ� WŪF� îŮ�
������YÕQJ�WURQJ����SKÝW��%D\�KðL�HWKDQRO�EōQJ�KŤ�
WKŪQJ�F×�TXD\�FÖ�KÝW�FKÅQ�NK×QJ���

+ÏQK����0łF�îŮ�ELŢX�KLŤQ�SKLÍQ�PÆ�FĦD�FÄF�GÕQJ�FKX\ŢQ�JHQ��7KŠ�KŤ�)��FĦD�FÄF�GÕQJ�îūQJ�KļS�Wń�JHQ�
VLQK�WŬQJ�KļS�VDSRQLQ�GR�SURPRWHU���6�îLšX�NKLŢQ�îÆ�îòļF�FKĔQ�OĔF�YÃ�îòļF�QX×L�GòĸL�ÄQK�VÄQJ�WUŌQJ�
WURQJ����QJÃ\�WUÍQ�FÄF�îĝD�P×L�WUòĹQJ�WKĀFK�06��7ÄFK�FKLŠW�P51$�WŬQJ�VŪ�FĦD�PŭL�GÕQJ�îŢ�WŬQJ�KļS�
F'1$��7KÐ�QJKLŤP�îòļF�OŐS�OĀL���OŗQ��Q� ����YÃ�FÄF�NŠW�TXþ�WKŪQJ�NÍ�VR�VÄQK�FÖ�îŮ�WLQ�FŚ\�FDR��S���������

+ÕD� WDQ�FŐQ�EōQJ���P/�Q�%XWDQRO��GÜQJ�PÄ\�
YRUWH[�OŌF�îšX�GXQJ�GĞFK�WURQJ���SKÝW��6DX�îÖ��OÃP�
ED\� KðL� Q�%XWDQRO� EōQJ� KŤ� WKŪQJ� F×� TXD\� FÖ� JLD�
QKLŤW����R&���.KL�EXWDQRO�ED\�KðL�KRÃQ�WRÃQ��WKÍP�

��PO�PHWKDQRO�îŢ�KÕD�WDQ�FŐQ�îÄ\�YÃ�FKX\ŢQ�VDQJ�
ŪQJ� PĸL�� 'ĞFK� FKLŠW� WKX� îòļF� GÜQJ� FKR� FÄF� WKÐ�
QJKLŤP�SKÅQ� WÐFK� WKÃQK�SKŗQ�EōQJ�SKòðQJ�SKÄS�
+3/&�YÃ�/&�06�06��7UòĸF�NKL�îòD�YÃR�PÄ\�SKÅQ�
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WÐFK�� FÄF� PřX� îòļF� O\� WÅP� ĺ� WŪF� îŮ� ������� YÕQJ�
WURQJ���SKÝW�îŢ�ORĀL�EĒ�NŠW�WĦD��QŠX�FÖ���

���.ť7�48ă�1*+,­1�&Ň8�

�����ïÄQK�JLÄ�PłF�îŮ� ELŢX�KLŤQ� FĦD� FÄF� JHQ�
îòļF�FKX\ŢQ�YÃR�FÅ\�$UDELGRSVLV�WKDOLDQD�

ïŢ�NLŢP�WUD�WLšP�QôQJ�ELŢX�KLŤQ�FĦD�VDSRQLQ�&.�
WURQJ� FÅ\� $UDELGRSVLV� WKDOLDQD�� �� JHQ� WŬQJ� KļS�
VDSRQLQ� EDR� JūP�� W+0*5�� 3J''�� 3J33'� YÃ�
3J8*7��$(�� îÆ� îòļF� ELŠQ� QĀS� YÃR� QÕL� VLQK� WKÄL�
&ROXPELD��&RO������FĦD�FÅ\�$UDELGRSVLV�WKDOLDQD�GòĸL�
Vņ� îLšX� NKLŢQ� FĦD� SURPRWHU� ��6�� 3URPRWHU� ��6� OÃ�
PŮW�SURPRWHU�PĀQK�îòļF�Vń�GĨQJ� UŮQJ�UÆL�ĺ�QKLšX�
VLQK�YŚW��&ÄF�GÕQJ�ELŠQ�QĀS�îòļF�FKĔQ�OĔF�EōQJ�T57���
3&5��Vń�GĨQJ�FŐS�PūL�îŐF�KLŤX��+DL�GÕQJ�îūQJ�KļS�
Wń� FĦD�PŭL� YHFWð� îÆ� îòļF� FKĔQ� OĔF� YÃ� NKXŠFK� îĀL��
7UÍQ�WŬQJ�VŪ���GÕQJ�îūQJ�KļS�Wń�)��îòļF�OņD�FKĔQ��
0łF�îŮ� ELŢX�KLŤQ�JHQ�îòļF�îÄQK�JLÄ�EōQJ�Nĝ� WKXŚW�
3&5�îĞQK�OòļQJ��T57�3&5���P51$�WŬQJ�VŪ�îòļF�WÄFK�
WŃ�OÄ�FĦD�FÄF�FÅ\�)��WUòĺQJ�WKÃQK����J�OÄ�QRQ���VDX�îÖ�
îòļF�SKLÍQ�PÆ�QJòļF�YÃ�WŬQJ�KļS�F'1$��.ŠW�TXþ�FKR�
WKŖ\�� FÄF� GÕQJ� � S��6� �� &.���� S��6� �� &.��� îòļF�
NKXŠFK�îĀL�FÖ�NKþ�QôQJ�ELŢX�KLŤQ�FDR�îŪL�YĸL�Fþ���JHQ�
VLQK� WŬQJ� KļS� VDSRQLQ� îòļF� FKX\ŢQ� �+ÏQK� ���� +DL�
GÕQJ� FKX\ŢQ� JHQ� QÃ\� Vĉ� îòļF� WLŠS� WĨF� Vń� GĨQJ� îŢ�
NLŢP�WUD�Vņ�FÖ�PŐW�FĦD�VDSRQLQ�&.�WURQJ�GĞFK�FKLŠW�
WŬQJ�VŪ��

����� .KþR� VÄW� Vņ� FÖ�PŐW� FĦD� VDSRQLQ� &.� WURQJ�
GĞFK�FKLŠW�OÄ�FÅ\�FKX\ŢQ�JHQ�

+DL� GÕQJ�� S��V�&.� �� �� YÃ� S��V� �� &.� ��� îòļF�
JLHR�WUÍQ�îĝD�ĳ����FKłD�P×L�WUòĹQJ�06�FÖ�EŬ�VXQJ�
NKÄQJ�VLQK�NDQDP\FLQ��&Å\�îòļF�QX×L�WURQJ�WĦ�ŬQ�
QKLŤW���R&�YĸL�îLšX�NLŤQ�ÄQK� VÄQJ� WUŌQJ� WURQJ����
QJÃ\�� ���� FÅ\�PŗP� WUÍQ� îĝD� Vĉ� îòļF� WKX� YÃ� WÄFK�
FKLŠW�VDSRQLQ�WŬQJ�VŪ�YĸL�GXQJ�P×L��OÃ�EXWDQRO��

ïŢ�[ÄF�îĞQK�FÅ\�FKX\ŢQ�JHQ�FÖ�NKþ�QôQJ�VþQ�
[XŖW� VDSRQLQ� &.�� SKÅQ� WÐFK� +3/&� îÆ� îòļF� WKņF�
KLŤQ�îŢ�SKÄW�KLŤQ�&.�VDSRQLQ�WURQJ�FÄF�GÕQJ�ELŠQ�
îŬL�$UDELGRSVLV�WKDOLDQD��7KĹL�JLDQ�OòX�FDR�QKŖW�OÃ�
�����SKÝW�îÆ�[XŖW�KLŤQ�WURQJ�FÄF�GÕQJ�FKX\ŢQ�JHQ�
QKòQJ� NK×QJ� [XŖW� KLŤQ� ĺ� FÅ\� KRDQJ� GĀL� &RO� �� ��
�+ÏQK�����6R�VÄQK�YĸL�FKŖW�FKXŘQ�VDSRQLQ�&.��WKĹL�
JLDQ�[XŖW�KLŤQ�îĜQK�WòðQJ�łQJ�FħQJ�OÃ������SKÝW���

&ÄF� FÅ\� ELŠQ� îŬL� JHQ� îòļF� WUūQJ� GòĸL� ÄQK�
VÄQJ� WUŌQJ� WURQJ� ��� QJÃ\�� WURQJ� îĝD� 06� ĺ� ���&��
VDSRQLQ�WŬQJ�VŪ�FĦD�����FÅ\�FKX\ŢQ�JHQ�WKŠ�KŤ�7���

QX×L�FŖ\�WURQJ�P×L� WUòĹQJ�06����QJÃ\� WXŬL�îòļF�
WÄFK�FKLŠW�EōQJ�EXWDQRO��.ŠW�TXþ�SKÅQ�WÐFK�+3/&�
FKR�WKŖ\��Vņ�FÖ�PŐW�FĦD�FÄF�KļS�FKŖW�VDSRQLQ�&.��
WURQJ�îÖ�NLŢX�GĀL�&RO�����OÃ�îŪL�FKłQJ�ÅP��

+ÏQK����&ÄF�GÕQJ�$UDELGRSVLV�WKDOLDQD�FKX\ŢQ�JHQ�
FÖ�WKŢ�VþQ�[XŖW�VDSRQLQ�&.�

�����.LŢP�WUD�FŖX�WUÝF�FĦD�VDSRQLQ�&.�WURQJ�GĞFK�
FKLŠW�FÅ\�FKX\ŢQ�JHQ�

�
+ÏQK����;ÄF�îĞQK�VDSRQLQ�&.�WURQJ�GĞFK�FKLŠW�WKņF�YŚW�
EōQJ�83/&�06�06��6DSRQLQ�WŬQJ�VŪ�îòļF�FKLŠW�[XŖW�
WŃ�����FÅ\�QRQ����QJÃ\�WXŬL�EōQJ�EXWDQRO��&ÄF�PřX�
FXŪL�FÜQJ�îòļF�KÕD�WDQ�WURQJ�����ȝ/�PHWKDQRO����ȝ/�

PřX�îòļF�WUD�îŢ�SKÅQ�WÐFK�83/&�06�06�
ïŢ�NKŎQJ�îĞQK�îòļF�îĜQK�[XŖW�KLŤQ�ĺ�WKĹL�JLDQ�

����� SKÝW� ĺ� FÄF� FÅ\� FKX\ŢQ� JHQ� OÃ� KļS� FKŖW�
VDSRQLQ� &.�� 3KòðQJ� SKÄS� SKÅQ� WÐFK� 83/&� ��
06�06�îÆ�îòļF�WKņF�KLŤQ�îŢ�[ÄF�îĞQK�Vņ�FÖ�PŐW�
FĦD�FŖX�WUÝF�VDSRQLQ�&.�WURQJ�FÄF�PřX�WÄFK�FKLŠW��
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6ŌF�Nà�LRQ�WŬQJ��7,&��FĦD�FKŖW�FKXŘQ�VDSRQLQ�&.�
[XŖW�KLŤQ�ĺ�����SKÝW�YÃ�Vņ�SKÅQ�PþQK�LRQ�WŃ�������
'D�WKÃQK���SKÅQ�PþQK�OŗQ� OòļW� OÃ�������������'D�
�%þQJ�����.ŠW�TXþ�NLŢP�WUD�YĸL�GĞFK�FKLŠW�WŬQJ�VŪ�
FĦD���GÕQJ�FKX\ŢQ�JHQ�S��6���&.�����YÃ�S��6���&.���
�� FKR� WKŖ\�� VŌF� NÐ� WŬQJ� YÃ� Vņ� SKÅQ�PþQK� LRQ� FÖ�
WKĹL� îLŢP� [XŖW� KLŤQ� YÃ� NKŪL� OòļQJ� LRQ� îÝQJ� YĸL�
FKŖW� FKXŘQ� &.� �+ÏQK� ���� .ŠW� TXþ� FKR� WKŖ\��
$UDELGRSVLV� WKDOLDQD� FKX\ŢQ� JHQ� VLQK� WŬQJ� KļS�
VDSRQLQ�FÖ� WKŢ� WĀR�UD�VDSRQLQ�&.� WURQJ�JLDL�îRĀQ�
FÅ\�FRQ����QJÃ\�WXŬL��

���7+ă2�/8ş1�

6DSRQLQ�WULWHUSHQRLG�OÃ�PŮW�QKÖP�îD�GĀQJ�FÄF�
KļS� FKŖW� WKLÍQ�QKLÍQ� WURQJ� WKņF� YŚW��PDQJ�QKLšX�
îŐF� WÐQK� FÖ� OļL� FKR� FRQ� QJòĹL�� VDSRQLQ� îòļF� łQJ�
GĨQJ� UŮQJ� UÆL� WURQJ� \� KĔF� YÃ� GòļF� KĔF��
7ULWHUSHQRLGV� WURQJ�WKņF�YŚW�QÖL�FKXQJ�îòļF�WŬQJ�
KļS�VLQK�KĔF� WK×QJ�TXD�FRQ�îòĹQJ� WŬQJ�KļS�D[LW�
PHYDORQLF� �09$��� EòĸF� îD� GĀQJ� KÖD� îŗX� WLÍQ� OÃ�
WĀR� YÕQJ� �� �� �� R[LGRVTXDOHQH� îòļF� [ÝF� WÄF� EĺL�
R[LGRVTXDOHQH�F\FODVH�>��@��6DX�NKL�26&�[Å\�GņQJ�
NKXQJ� [òðQJ� WULWHUSHQRLG� Fð� EþQ�� NKXQJ� [òðQJ�
îòļF� VńD� îŬL� WKÃQK� DJO\FRQH� NĲ� QòĸF� JĔL� OÃ�
VDSRJHQLQ��%òĸF�ELŠQ�îŬL�îŗX�WLÍQ�OÃ�TXÄ�WUÏQK�R[\�
KÖD� îòļF� [ÝF� WÄF� EĺL� F\WRFKURPH� 3����
PRQRR[\JHQDVH��3�����>������@��4XÄ�WUÏQK�îòĹQJ�
KÖD�Vĉ�TX\ŠW�îĞQK�Vņ�îD�GĀQJ��KRĀW�WÐQK�YÃ�îŮ�EšQ�
FĦD�FÄF�FKŖW�VDSRQLQ��8ULGLQH�GLSKRVSKDWH��8'3����
JO\FRV\OWUDQVIHUDVH��8*7V���OÃ�EòĸF�FXŪL�FÜQJ�FĦD�
TXÄ�WUÏQK�VLQK�WŬQJ�KļS�VDSRQLQ���

7KņF�YŚW�P×�KÏQK�$UDELGRSVLV�WKDOLDQD�FÖ�WŬQJ�
FŮQJ����2&6������ORĀL�3����>������@�YÃ�����8*7V�
>��� �� ��@�� 7X\� QKLÍQ�� NK×QJ� FÖ� WULF\FOLF�
WULWHUSHQRLG� QÃR� îòļF� EÄR� FÄR� ĺ� $UDELGRSVLV�
WKDOLDQD�YÃR�WKĹL�îLŢP�îÖ���

9ĸL� YLŤF� WŚQ� GĨQJ� FRQ� îòĹQJ� WŬQJ� KļS�
PHYDORQLF� D[LW� ĺ� WKņF� YŚW� YÃ� EŬ� VXQJ� WKÍP� ��
HQ]\PH� WKLŠW� \ŠX� WŃ� FÅ\� QKÅQ� VÅP� EDR� JūP��
'DPPDUDQHGLRO� V\QWKDVH�� 33'� V\QWKDVH�
�&<3���$���� YÃ� HQ]\PH� îòĹQJ� KÖD� 8*7��$����
&Å\�$UDELGRSVLV�WKDOLDQD�KRDQJ�GĀL�NK×QJ�òX�WLÍQ�
WÐFK� Oħ\� QKÖP� FKŖW� WULWHUSHQRLG� YÃ� NK×QJ� FÖ� NKþ�
QôQJ�WŬQJ�KļS�VDSRQLQ�&.�îÆ�FKR�WKŖ\�NKþ�QôQJ�
WŬQJ�KļS�YÃ�WÐFK�Oħ\�&.�QJD\�WŃ�JLDL�îRĀQ�FÅ\�QRQ�
��� QJÃ\� WXŬL�� 7UòĸF� îÅ\�� YLŤF� VLQK� WŬQJ� KļS� FÄF�

ORĀL�VDSRQLQ�NKÄF�WKòĹQJ�îòļF�WKņF�KLŤQ�WUÍQ�FÄF�
îŪL� WòļQJ� OÃ� QŖP�PHQ�YÃ� YL� NKXŘQ� >��@��.ŠW� TXþ�
WURQJ� YLŤF� VþQ� [XŖW� VDSRQLQ� &.� WUÍQ� QŖP� PHQ�
EōQJ� YLŤF� ELŢX� KLŤQ� PŮW� ORĀW� FÄF� HQ]\PH�
&<3���$���YÃ�8*73J��îŢ�JLÝS�QŖP�PHQ�WLŠS�WĨF�
FKX\ŢQ� KÖD� 2[LGRVTXDOHQH� WKÃQK� VDSRQLQ� &.�
>��@��7òðQJ�Wņ��YĸL�PŮW�VŪ�FKŖW�VDSRQLQ�NKÄF�QKò�
5K���5J��FħQJ�WKÃQK�F×QJ�VþQ�[XŖW�KLŤX�TXþ�WUÍQ�
îŪL�WòļQJ�QŖP�PHQ�>�����������@��1JRÃL�UD��PŮW�VŪ�
QKÖP� QJKLÍQ� FłX� FÕQ� WKÃQK� F×QJ� WURQJ� YLŤF�
FKX\ŢQ�FÄF�JHQ�WòðQJ�Wņ�YÃR�YL�NKXŘQ�YÃ�JLÝS�VþQ�
[XŖW�VDSRQLQ�&.�WUÍQ�FKĦQJ�/DFWRFRFFXV�ODFWLV�YÃ�
FKĦQJ�YL�NKXŘQ�$VSHUJLOOXV�WXELQJHQVLV�>��@�FħQJ�
QKò� PŮW� VŪ� FKŖW� VDSRQLQ� NKÄF� QKò�� 5J��� )��� ,D��
���5��33'�� ���5��337� >��� �� ��@�� 1KŅQJ� NŠW� TXþ�
QÃ\�FKR�WKŖ\��NKþ�QôQJ�FþL�ELŠQ�EŮ�PÄ\�VLQK�WŬQJ�
KļS�FÄF�KļS�FKŖW�WKł�FŖS�FĦD�FÄF�ORÃL�VLQK�YŚW��TXD�
îÖ�WŬQJ�KļS�FÄF�KļS�FKŖW�PRQJ�PXŪQ�PŮW�FÄFK�Gţ�
GÃQJ�KðQ��

7URQJ�QJKLÍQ�FłX�QÃ\��OŗQ�îŗX�WLÍQ�YLŤF�WKÃQK�
F×QJ� ELŢX� KLŤQ� FÄF� HQ]\PH� NKÄF� ORÃL� ĺ� WKņF� YŚW�
FħQJ�FÖ�NKþ�QôQJ�WKD\�îŬL�FÄF�FRQ�îòĹQJ�VLQK�WŬQJ�
KļS�îÆ�FÖ�WURQJ�ORÃL�QKŚQ�JHQ��6ņ�ELŢX�KLŤQ�PĀQK�
FĦD�FÄF�HQ]\PH�WŃ�QKÅQ�VÅP�3DQD[�JLQVHQJ�îÆ�JLÝS�
FÅ\� $UDELGRSVLV� WKDOLDQD� FÖ� WKŢ� WŬQJ� KļS� îòļF�
VDSRQLQ� &.�� .ŠW� TXþ� QJKLÍQ� FłX� FKR� WKŖ\�� KRÃQ�
WRÃQ� FÖ� WKŢ� VþQ� [XŖW�PŮW� VŪ� KļS� FKŖW� VDSRQLQ� FÖ�
KRĀW�WÐQK�VLQK�KĔF�FDR�ĺ�FÄF�ORÃL�WKņF�YŚW�NKÄF��Pĺ�
UD�NKþ�QôQJ�WĀR�UD�FÄF�ORĀL�FÅ\�WUūQJ�WŬQJ�KļS�PŮW�
KRŐF�QKLšX�FKŖW�VDSRQLQ�FÖ� WURQJ�QKÅQ�VÅP��ïLšX�
QÃ\�Vĉ�JLÝS�FþL�WKLŤQ�QôQJ�VXŖW��NKþ�QôQJ�VþQ�[XŖW�
FÄF�FKŖW� WKXŮF�QKÖP�VDSRQLQ� WURQJ�WKņF�YŚW��KRŐF�
QX×L�FŖ\�WŠ�EÃR�WK×QJ�TXD�FÄF�VLQK�YŚW�ELŠQ�îŬL�JHQ��

.ŠW�TXþ�SKÅQ�WÐFK�VŌF�NÐ�OĒQJ��+ÏQK����YÃ�NKŪL�
SKŬ��+ÏQK����FKR�WKŖ\��Vņ�FÖ�PŐW�FĦD��VDSRQLQ�&.�
WURQJ�GĞFK�FKLŠW�WŬQJ�VŪ��7X\�QKLÍQ��WURQJ�QJKLÍQ�
FłX� QÃ\� FKòD� îÄQK� JLÄ� îòļF� NKþ� QôQJ� WÐFK� Oħ\�
VDSRQLQ�&.�WURQJ�FÅ\��îūQJ��WKĹL�FKòD�îĞQK�OòļQJ�
îòļF� OòļQJ� � �� FKŖW� PĸL� WĀR� UD� WURQJ� FÅ\� FKX\ŢQ�
JHQ�� 0ŐW� NKÄF�� WURQJ� NŠW� TXþ� SKÅQ� WÐFK� +3/&�
FħQJ�FKR�WKŖ\��FÖ�QKLšX�îĜQK�PĸL�[XŖW�KLŤQ�VR�YĸL�
FÅ\� KRDQJ� GĀL� �&RO����� QKòQJ� GR� KĀQ� FKŠ� Yš� VŪ�
OòļQJ� FKŖW� FKXŘQ� FĦD� VDSRQLQ� WULWHUSHQRLG� QÍQ�
FKòD�WKŢ�îĞQK� WÐQK�îòļF�FÄF�îĜQK�îÖ�WKXŮF�QKÖP�
FKŖW� QÃR��0ŐW� NKÄF�� QJKLÍQ� FłX� FħQJ� FKòD� îÄQK�
JLÄ� îòļF� WÄF� îŮQJ� FĦD� FÄF� JHQ� îòļF� FKX\ŢQ� YÃR�
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îŠQ� FÄF� îŐF� îLŢP� NKÄF� FĦD� FÅ\� $UDELGRSVLV�
WKDOLDQD��&ŗQ�FÖ�WKÍP�QKŅQJ�QJKLÍQ�FłX�WLŠS�WKHR�
îŢ�îÄQK�JLÄ�FÄF�îŐF�îLŢP�KÏQK� WKÄL�� VLQK� Oà�� VLQK�
KÖD�îŢ�îÄQK�JLÄ�WÄF�îŮQJ�FĦD�FÄF�JHQ�QJRĀL�ODL�OÍQ�
îŪL�WòļQJ�YŚW�FKĦ��

0ŐF�GÜ�YŚ\��NŠW�TXþ�QJKLÍQ�FłX�FħQJ�OÃ�EòĸF�
îŗX�FKR� WKŖ\�NKþ�QôQJ�îLšX�NKLŢQ�TXÄ� WUÏQK� VLQK�
WŬQJ�KļS�FÄF�FKŖW�WKł�FŖS�WURQJ�WKņF�YŚW�WK×QJ�TXD�
TXÄ�WUÏQK�FKX\ŢQ�FÄF�JHQ�TXDQ�WUĔQJ�WKDP�JLD�YÃR�
TXÄ� WUÏQK� VLQK� WŬQJ�KļS�QKÖP�FKŖW�EŖW�NÏ�ĺ� WKņF�
YŚW��KļS�FKŖW�VDSRQLQ�&.����

�
%þQJ����.Kþ�QôQJ�SKÅQ�PþQK�NKŪL�OòļQJ�FĦD�
VDSRQLQ�WKXŮF�QKÖP�33'�GòĸL�QôQJ�OòļQJ��

YD�FKĀP��&(����H9�
&ÄF�PħL�WÍQ�FKR�WKŖ\��FÄF�NKþ�QôQJ�SKÅQ�FŌW�

FÖ� WKŢ�WĀR�UD� WŃQJ�PþQK�LRQ�WURQJ��SKŬ��&ÄF�FKŖW�
FKXŘQ�îòļF�îŐW�PXD� WŃ�KÆQJ�&KHPIDFH�YÃ�6LJPD�
$OGULFK�îòļF�Vń�GĨQJ�îŢ�NKþR�VÄW�NKþ�QôQJ�SKÅQ�
WÄFK�WURQJ�îLšX�NLŤQ�FĦD� WKÐ�QJKLŤP��0ŭL�FKŖW�FÖ�
NKþ�QôQJ�WĀR�UD���PþQK�FÖ�NKŪL� OòļQJ�NKÄF�QKDX�
YÃ�îŐF�WUòQJ�FKR�WŃQJ�FKŖW�îòļF�NKþR�VÄW��

����.ť7�/8ş1�
.Kþ� QôQJ� VþQ� [XŖW� VDSRQLQ�&.� WUÍQ� WKņF� YŚW�

P×�KÏQK�îÆ�îòļF�FKłQJ�PLQK�TXD�QJKLÍQ�FłX�ELŠQ�
QĀS� PŮW� VŪ� JHQ� FĦD� 3DQD[� JLQVHQJ� YÃR� FÅ\�
$UDELGRSVLV� WKDOLDQD� NK×QJ� FÖ� NKþ� QôQJ� Wņ� VLQK�
WŬQJ�KļS� VDSRQLQ�&.�� .ŠW� TXþ� FKR� WKŖ\�� SKòðQJ�
SKÄS� WŬQJ�KļS� VDSRQLQ�Vń�GĨQJ�VLQK�YŚW�ELŠQ�îŬL�
JHQ�OÃ�KRÃQ�WRÃQ�SKÜ�KļS��FKR�WKŖ\�WLšP�QôQJ�łQJ�

GĨQJ� FDR� WURQJ� VþQ� [XŖW� OòðQJ� WKņF�� WKņF� SKŘP��
&ÄF�ORĀL�WKņF�YŚW�FKX\ŢQ�JHQ�VþQ�[XŖW�VDSRQLQ�&.�
QÖL� ULÍQJ� YÃ� FÄF� KRĀW� FKŖW� VDSRQLQ� QÖL� FKXQJ� FÖ�
WKŢ�Vń�GĨQJ�OÃP�QJX\ÍQ�OLŤX�îŢ�WÄFK�FKLŠW�FÄF�WLQK�
FKŖW� QKÅQ� VÅP� SKĨF� YĨ� F×QJ� QJKLŤS� Pı� SKŘP��
GòļF�SKŘP�YÃ�WKņF�SKŘP��KD\�Vń�GĨQJ�WUņF�WLŠS�EŬ�
VXQJ�YÃR�WKłF�ôQ�FKôQ�QX×L�îŢ�WôQJ�VłF�îš�NKÄQJ�
FKR�YŚW�QX×L��9ĸL�Nĝ�WKXŚW�FKX\ŢQ�JHQ�QÃ\��FÄF�FKŖW�
FÖ�KRĀW� WÐQK� VLQK�KĔF� WURQJ� FÄF� ORÃL� FÖ�JLÄ� WKÃQK�
FDR��QX×L�WUūQJ�PŖW�QKLšX�WKĹL�JLDQ�YÃ�WLšQ�EĀF�FÖ�
WKŢ� îòļF� VþQ� [XŖW� PŮW� FÄFK� Gţ� GÃQJ� KðQ� WK×QJ�
TXD�FÄF�YŚW�FKĦ�WKÐFK�KļS��

/ľ,�&ă0�ñ1�
1JKLÍQ� FłX� îòļF� Kŭ� WUļ� NLQK� SKÐ� WŃ� îš� WÃL�

71�������� 1KÖP� QJKLÍQ� FłX� WUÅQ� WUĔQJ� FþP� ðQ�
7UòĹQJ�ïĀL�KĔF�.KRD�KĔF�7ņ�QKLÍQ��ïĀL�KĔF�4XŪF�
*LD�+Ã�1ŮL�îÆ�WÃL�WUļ�FKR�QJKLÍQ�FłX�QÃ\��

7£,�/,ũ8�7+$0�.+ă2�
���3LDR��;���+��=KDQJ��-��3��.DQJ��'��8��<DQJ��<��

/L��6��3DQJ��<��-LQ��'��&��<DQJ�DQG�<��:DQJ���������
$GYDQFHV� LQ� 6DSRQLQ� GLYHUVLW\� RI� 3DQD[� JLQVHQJ��
0ROHFXOHV�����������S��������

���<DR��/���-��/X��-��:DQJ��DQG�:��<��*DR����������
$GYDQFHV�LQ�ELRV\QWKHVLV�RI�WULWHUSHQRLG�VDSRQLQV�LQ�
PHGLFLQDO�SODQWV��&KLQ�-�1DW�0HG���������S�������������

���5DKLPL�� 6��� -��.LP�� ,��0LMDNRYLF��.��+�� -XQJ��
*�� &KRL�� 6�� &�� .LP�� DQG� <�� -�� .LP� ��������
7ULWHUSHQRLG�ELRV\QWKHWLF� 8'3�JO\FRV\OWUDQVIHUDVHV�
IURP�SODQWV��%LRWHFKQRO�$GY���������S����������

���&DUGHQDV��3��'���$��$OPHLGD��DQG�6��%DN���������
(YROXWLRQ� RI� 6WUXFWXUDO� 'LYHUVLW\� RI� 7ULWHUSHQRLGV��
)URQW�3ODQW�6FL������S��������

��� 7LUR� <RVLRND�� 7�� 6��� .DQDNR� ,PDL�� ,VDR�
.LWDJDZD� �������� 6RLO� %DFWHULDO� K\GURO\VLV� OHDGLQJ�
WR�JHQXLQH�DJO\FRQH��9��2Q�*LQVHQRVLGHV�5E���5E��
DQG�5F�RI�WKH�JLQVHQJ�URRW�VDSRQLQV��&KHPLFDO�DQG�
3KDUPDFHXWLFDO�%XOOHWLQ����������S���������������

���/LX��-���<��:DQJ��=��<X��*��/Y��;��+XDQJ��+��/LQ��
&�� 0D�� =�� /LQ� DQG� 3� �������� 4X�� IXQFWLRQDO�
PHFKDQLVP� RI� JLQVHQRVLGH� FRPSRXQG� .� RQ� WXPRU�
JURZWK�DQG�PHWDVWDVLV��,QWHJU�&DQFHU�7KHU������S������
����'RL����������������������������

���&KX��/��/���1��7��<��+DQK��0��/��4X\HQ��4��+��
1JX\HQ�� 7�� 7�� 3�� /LHQ� DQG� .�9�� 'R� ��������
&RPSRXQG� .� 3URGXFWLRQ�� $FKLHYHPHQWV� DQG�
3HUVSHFWLYHV��/LIH��%DVHO�����������S��������

+RĀW�FKŖW�
6DSRQLQ�

.KŪL�OòļQJ�
FKŖW�EDQ�îŗX�
�'DOWRQ��

.KŪL�OòļQJ�FKŖW�
VDX�NKL�SKÅQ�WÄFK�

�'DOWRQ��
33'� ������ �������������
&.� ������ ������������
5K�� ������ �����������
5J�� ������ ������������
)�� ������ ������������
5G� ������ ������������
)�� ������ ������������
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���+XDQJ��-���'��3DQ��)��/LX��<��+RQJ��*��+XDQJ��
;��+XDQJ��;��:DQJ�DQG�=��/LQ����������*LQVHQRVLGH�
FRPSRXQG� .� LQKLELWV� WKH� SUROLIHUDWLRQ�� PLJUDWLRQ�
DQG� LQYDVLRQ�RI�(FD����FHOO�YLD�9(*)�$�3L�N�$NW�
SDWKZD\��-�&DUGLRWKRUDF�6XUJ���������S������

���/L��&���<��'RQJ��/��:DQJ��*��;X��4��<DQJ��;��
7DQJ�� <�� 4LDR� DQG� =�� &RQJ� �������� *LQVHQRVLGH�
PHWDEROLWH� FRPSRXQG� .� LQGXFHV� DSRSWRVLV� DQG�
DXWRSKDJ\� LQ� QRQ�VPDOO� FHOO� OXQJ� FDQFHU� FHOOV� YLD�
$03.�P725� DQG� -1.� SDWKZD\V�� %LRFKHP� &HOO�
%LRO����������S�������������

���� /HH�� 0�� +��� -�� +�� -HRQJ�� -�� :�� 6HR�� &�� *��
6KLQ��<��6��.LP��-��*��,Q��'��&��<DQJ��-��6��<L�DQG�<��
(�� &KRL� �������� (QKDQFHG� WULWHUSHQH� DQG�
SK\WRVWHURO� ELRV\QWKHVLV� LQ� 3DQD[� JLQVHQJ�
RYHUH[SUHVVLQJ�VTXDOHQH�V\QWKDVH�JHQH��3ODQW�&HOO�
3K\VLRO���������S�������������

����.LP��7��'���-��<��+DQ��*��+��+XK�DQG�<��(��
&KRL� �������� ([SUHVVLRQ� DQG� IXQFWLRQDO�
FKDUDFWHUL]DWLRQ�RI�WKUHH�VTXDOHQH�V\QWKDVH�JHQHV�
DVVRFLDWHG� ZLWK� VDSRQLQ� ELRV\QWKHVLV� LQ� 3DQD[�
JLQVHQJ��3ODQW�&HOO�3K\VLRO���������S�������������

���� +DQ�� -�� <��� -�� *�� ,Q�� <�� 6��.ZRQ�� DQG�<�� (��
&KRL� �������� 5HJXODWLRQ� RI� JLQVHQRVLGH� DQG�
SK\WRVWHURO� ELRV\QWKHVLV� E\� 51$� LQWHUIHUHQFHV� RI�
VTXDOHQH� HSR[LGDVH� JHQH� LQ� 3DQD[� JLQVHQJ��
3K\WRFKHPLVWU\���������S�����������

����+H��)���<��=KX��0��+H�DQG�<��=KDQJ���������
0ROHFXODU�FORQLQJ�DQG�FKDUDFWHUL]DWLRQ�RI�WKH�JHQH�
HQFRGLQJ� VTXDOHQH� HSR[LGDVH� LQ� 3DQD[�
QRWRJLQVHQJ��'1$�6HT���������S��������������

���� )XNXVKLPD�� (�� 2��� +�� 6HNL�� .�� 2K\DPD�� (��
2QR�� 1�� 8PHPRWR�� 0�� 0L]XWDQL�� .�� 6DLWR� DQG� 7��
0XUDQDND���������&<3���$�VXEIDPLO\�PHPEHUV�DUH�
PXOWLIXQFWLRQDO�R[LGDVHV�LQ�WULWHUSHQRLG�ELRV\QWKHVLV��
3ODQW�&HOO�3K\VLRO����������S���������������

����+DQ�� -�� <���+�� 6��+ZDQJ�� 6��:��&KRL��+�� -��
.LP� DQG� <�� (�� &KRL� �������� &\WRFKURPH� 3����
&<3���$��Y�� &DWDO\]HV� WKH� IRUPDWLRQ� RI�
SURWRSDQD[DWULRO� IURP� SURWRSDQD[DGLRO� GXULQJ�
JLQVHQRVLGH� ELRV\QWKHVLV� LQ� 3DQD[� JLQVHQJ�� 3ODQW�
&HOO�3K\VLRO���������S���������������

���� +DQ�� -�� <���+�� -�� .LP�� <�� 6�� .ZRQ� DQG�<�� (��
&KRL� �������� 7KH� F\W� 3���� HQ]\PH� &<3���$���
FDWDO\]HV� WKH� IRUPDWLRQ� RI� SURWRSDQD[DGLRO� IURP�
GDPPDUHQHGLRO�,,� GXULQJ� JLQVHQRVLGH� ELRV\QWKHVLV�
LQ� 3DQD[� JLQVHQJ�� 3ODQW� &HOO� 3K\VLRO�� �������� S��
�������������

���� +DQ�� -�� <��� 0�� -�� .LP�� <�� :�� %DQ�� +�� 6��
+ZDQJ�DQG�<��(��&KRL���������7KH�LQYROYHPHQW�RI�
EHWD�DP\ULQ� ���R[LGDVH� �&<3���$��Y��� LQ�
ROHDQDQH�W\SH� JLQVHQRVLGH� ELRV\QWKHVLV� LQ� 3DQD[�
JLQVHQJ��3ODQW�&HOO�3K\VLRO����������S���������������

����<DQJ��-��/���=�)��+X��7��7��=KDQJ��$��'��*X��
7�� *RQJ� DQG� 3�� =KX� �������� 3URJUHVV� RQ� WKH�
VWXGLHV� RI� WKH� NH\� HQ]\PHV� RI� JLQVHQRVLGH�
ELRV\QWKHVLV��0ROHFXOHV���������S�������

����/H��'��'���:��.LP��6��/LP��6��&��.LP�DQG�*��
&KRL� �������� ,GHQWLILFDWLRQ� RI� WKUHH� JURXSV� RI�
JLQVHQRVLGH� ELRV\QWKHWLF� 8'3�JO\FRV\OWUDQVIHUDVHV�
IURP�*\QRVWHPPD�SHQWDSK\OOXP��3ODQW�6FL�� �����S��
��������

���� +RX�� 0��� 5�� :DQJ�� 6�� =KDR� DQG� =�� :DQJ�
�������� *LQVHQRVLGHV� LQ� 3DQD[� JHQXV� DQG� WKHLU�
ELRV\QWKHVLV��$FWD�3KDUP�6LQ�%���������S���������������
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6XPPDU\�
*LQVHQRVLGH� FRPSRXQG�.� RU� VDSRQLQ� &.� IRXQG� LQ� JLQVHQJ� LV� D� W\SH� RI� WULWHUSHQRLG�ZLWK� KLJK�
ELRORJLFDO�DFWLYLW\��ZKLFK�KDV�JUHDW�HIIHFWV�LQ�WKH�WUHDWPHQW�RI�FDQFHU��GLDEHWHV��LPPXQLW\��QHUYRXV�
V\VWHP��FDUGLRYDVFXODU�GLVHDVHV��HWF��,Q�WKLV�VWXG\��WKUHH�JHQHV�FORVHO\�UHODWHG�WR�&.�V\QWKHVLV�LQ�
.RUHDQ� JLQVHQJ� �3DQD[� JLQVHQJ�� LQFOXGLQJ� 'DPPDUDQHGLRO� V\QWKHVLV� �3J''V�� DQG�
3URWRSDQD[DGLRO� �3J33'V��� VDFFKDULI\LQJ� HQ]\PH�3J8*7��$��� DQG� W+0*5� HQ]\PH� �HQ]\PH�
HQKDQFLQJ�WKH�0HYDORQLF�DFLG�V\QWKHVLV�SDWKZD\��RI�$UDELGRSVLV�WKDOLDQD�ZHUH�WUDQVIRUPHG�LQWR�
ZLOG�W\SH�SODQWV��&RO����E\�JHQH�WUDQVIHU�PHWKRG�XVLQJ�$JUREDFWHULXP�EDFWHULD�FDUU\LQJ�FORQLQJ�
YHFWRU�� +RPR]\JRXV� OLQHV� LQ� WKH� )�� JHQHUDWLRQ� FDUU\LQJ� UHFRPELQDQW� YHFWRU� ZHUH� XVHG� DQG�
DQDO\]HG� WR�HYDOXDWH�JHQH� H[SUHVVLRQ� OHYHOV� E\�T57�3&5�PHWKRG� WR� VHOHFW� LQGLYLGXDOV� FDUU\LQJ�
KRPR]\JRXV�JHQHV�DQG�H[SUHVVLQJ�WKH�PRVW�VWURQJO\�WKH�WUDQVIHUUHG�JHQHV��7KHQ��WRWDO�VDSRQLQ�
ZDV�H[WUDFWHG�IURP����GD\�ROG�VHHGOLQJV�ZLWK�PHWKDQRO�WR�TXDQWLI\�6DSRQLQ��7KH�UHVHDUFK�UHVXOWV�
VXFFHVVIXOO\�V\QWKHVL]HG�VDSRQLQ�&.�RQ�$UDELGRSVLV�WKDOLDQD��7KH�VXFFHVV�RI�WKLV�UHVHDUFK�LV�WKH�
SUHPLVH� IRU� FUHDWLQJ� KLJK�\LHOG� DJULFXOWXUDO� FURSV�ZLWK� VKRUW� JURZLQJ� SHULRGV�� ZLWK� WKH� DLP�RI�
FROOHFWLQJ�ELRPDVV�RI�WKH�VDSRQLQ�&.�IURP�WKHVH�SODQWV�WR�VHUYH�WKH�SXUSRVH�RI�SURGXFWLRQ�VXFK�
DV��,QGXVWULDO�SURGXFWLRQ�SXUSRVHV��VXSSOHPHQW�WR�DQLPDO�IHHG��
.H\ZRUGV��*LQVHQRVLGH�&.��6DSRQLQ�&.�ELRV\QWKHVLV��ELRPDVV�RI�&.��
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