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%HQFK�6WRSLQJ�%ODVWLQJ�,Q�.�UH�0LQH�2SHUDWLRQV�

�)UHH�)DFH�'HYHORSLQJ�%HWZHHQ�WKH�6LOOHG�'ULYH�DQG�WKH�
([WUDFWLRQ�'ULYH�E\�%XUQ�±�&XW��7HFKQLTXH��
0HWHKDQ�'HU\D�
�2ULFD�1LWUR�3DWOD\ÕFÕ�0DG��6DQ��9H�7LF��$� ���*�2�3��$QNDUD���

hPLW�.ÕOÕo�
�2ULFD�1LWUR�3DWOD\ÕFÕ�0DG��6DQ��9H�7LF��$� ���*�2�3��$QNDUD��

6�OH\PDQ�7D DWDQ
�67)$�7�QHO� Q DDW�$� ���/DNKDGDULD�±�%RXULD�$OJHULD���

g=(7� %X� ELOGLUL�� .DVWDPRQX¶QXQ�.�UH� OoHVL¶QGH� L OHWLOPHNWH� RODQ�$ ÕN|\�<HU�$OWÕ� %DNÕU�
0DGHQ�2FD ÕQGD�\HUDOWÕQGD� LON�NH]�NDWODU�DUDVÕ�GHOPH�SDWODWPD� WDVDUÕPÕQÕQ�ROX WXUXOPDVÕ�YH�
SDUDOHO�GHOLN�PHWRGX�LOH�NDWODU�DUDVÕ�VHUEHVW�\�]H\LQ��NX\X��ROX WXUXOPDVÕQÕ�DQODWPDNWDGÕU��

$%675$&7�7KLV�SDSHU�H[SODLQV�WKH�ILUVW�DSSOLFDWLRQ�RI�EHQFK�VWRSH�EODVWLQJ�GHVLJQ�EHWZHHQ�
WKH�VLOOHG�GULYHV�DQG�WKH�H[WUDFWLRQ�GULYHV�DQG�IUHH�IDFH�GHYHORSLQJ��FXWRII�VORW��EHWZHHQ�WKH�
GULYHV�E\�%XUQ�±�&XW�7HFKQLTXH� LQ�$ LN|\�8QGHUJURXQG�&RSSHU�0LQH�2SHUDWLRQV�ZKLFK� LV�
RSHUDWHG�E\�67)$�7�QHO� Q DDW�$� ��
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��� .�UH�%DNÕU� OHWPHVL�

(WL� %DNÕU� $� �� *HQHO� 0�G�UO� �� %DWÕ
.DUDGHQL]� %|OJHVL� LoLQGH� \HU� DODQ�
.DVWDPRQX� LOL� .�UH� LOoHVLQGH� IDDOL\HWLQL�
V�UG�UPHNWHGLU�� &HYKHU� \DWDNODUÕQÕQ�
EXOXQGX X� %DNLEDED�� $ ÕN|\�� .Õ]ÕOVX� YH�
7R\NRQGX� E|OJHOHUL� $QDGROX¶\X� NX]H\GHQ�
oHYUHOH\HQ� .�UH� GD ODUÕQÕQ� ELU� E|O�P�Q��
ROX WXUPDNWDGÕU�

��� $ ÕN|\�.DSDOÕ OHWPH�

$ ÕN|\�$oÕN� VOHWPH� WDEDQ� VÕQÕUÕ� RODQ� �����
NRWXQGDQ����P�D D ÕGDQ�ED OD\DQ�YH������P�
NRWXQD� NDGDU� RODQ� NÕVÕPGD� NDSDOÕ� L OHWPH�
�UHWLP� \|QWHPOHUL� LOH� �UHWLP� oDOÕ PDODUÕ
\DSÕOPDNWD�YH�oÕNDUÕODQ�FHYKHU�EDQWODUOD�NDED�
NÕUÕFÕQÕQ� |Q�QGHNL� VWRN� VDKDVÕQD�
QDNOHGLOPHNWHGLU�� +DOHQ� $ ÕN|\� NDSDOÕ

L OHWPHVLQGH� �� ����� &X� WHQ|UO�� ����������
WRQ� W�YHQDQ� FHYKHU� LoLQ� �UHWLP� oDOÕ PDODUÕ
GHYDP�HWPHNWHGLU��
hUHWLP� \�]H\GHQ� \DNOD ÕN� ���� PHWUH�

GHULQGH�\DSÕOPDNWDGÕU��%DNÕU��UHWLPL�\DSÕODQ�
\HUOHUH� DQD� UDPSD� YH� EXQD� ED OÕ� NDW�
JDOHULOHUL��H LN�YH�GLN�NX\XODU�LOH�XOD ÕOPDNWD��
FHYKHU� EX� \ROODU� ER\XQFD� WDKVLV� HGLOHQ�
EDQWODU� �H LN� YH� GLNH\�� YDVÕWDVÕ\OD� \�]H\H�
oÕNDUÕOPDNWDGÕU�� 2FD ÕQ� \ÕOOÕN� FHYKHU� �UHWLP�
NDSDVLWHVL���������WRQ�XQ��]HULQGHGLU���
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67)$� 7�QHO� Q DDW� )LUPDVÕ� WDUDIÕQGDQ� DUD�
NDWOÕ� JHUL� G|Q�PO�� GROJXOX� L OHWPH� PHWRGX�
LOH� �UHWLP� \DSÕOPDVÕ� DPDFÕ\OD� FHYKHU�
LoHULVLQH�IDUNOÕ�NRWODUGD�XOD ÕPÕ�DQD�UDPSD�LOH�
VD ODQDQ�JDOHULOHU�V�U�OP� W�U�����������
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��� +D]ÕUOÕN�*DOHULOHULQGH�'HOPH�±�
3DWODWPD� L�

+D]ÕUOÕN� DPDoOÕ� V�U�OHQ� JDOHULOHUGH� SDWODWPD�
\|QWHPL�RODUDN�SDUDOHO�GHOLN�PHWRGX�VHoLOPL
ROXS�� WDVDUÕP� YH� X\JXODPDODU� VÕUDVÕQGD�
SDWOD\ÕFÕ� PDGGHOHUL� WHGDULN� HGHQ� ILUPDQÕQ�
GHOPH� SDWODWPD� X]PDQODUÕ� GD� KD]ÕU�
EXOXQPX WXU��%X�GHQHPHOHU� DUDFÕOÕ Õ\OD�NÕVD�
V�UHGH�RSWLPXP�GHOPH�±�SDWODWPD�X\JXODPD�
SDUDPHWUHOHULQH� XOD ÕOPÕ � YH� 67)$� 7�QHO�
Q DDW�$� ��ILUPDVÕ�P�KHQGLVOHUL�EX�\|QWHPOH�
oRN� X]XQ� PHWUDMODUGD� JDOHULOHU� V�UHUHN�
X\JXODPDODUÕ�J�QGHQ�J�QH�JHOL WLUPL OHUGLU��

+D]ÕUOÕN� JDOHULOHULQGH� X\JXODQDQ� SDWODWPD�
WDVDUÕPÕQD�DLW�GH L NHQOHU�D D ÕGD�YHULOPL WLU�
� HNLO����� HNLO�����dL]HOJH������

HNLO����+D]ÕUOÕN�JDOHUL�NHVLWL�

HNLO����+D]ÕUOÕN�JDOHULVL�NHVPH�E|OJHVL�

+D]ÕUOÕN� JDOHULOHULQGH� ÕVODN� YH�YH\D� NXUX�
GHOLNOHUGH� DQD� DUM� RODUDN� NDSV�OH� GX\DUOÕ
HP�OVL\RQ� SDWOD\ÕFÕODU� HOHNWULNVL]� DWH OHPH�
VLVWHPOHUL�NXOODQÕOPDNWDGÕU���

dL]HOJH� ��� +D]ÕUOÕN� JDOHULOHUL� GHOPH� ±�
SDWODWPD�SDUDPHWUHOHUL��

)RUPDV\RQ� � � � �� %DNÕU�FHYKHUL�
3DWODWPD�\|QWHPL�� �� 3DUDOHO�GHOLN�
.HVLW�DODQÕ �� ������Pð�
*DOHUL�WDEDQ�JHQL OL L� �� �����P�
*DOHUL�\�NVHNOL L� � �� �����P�
2UWDODPD�GHOLN�VD\ÕVÕ �� ���DG��
3DWOD\ÕFÕ�GHOLN�oDSÕ �� ���PP�
%R �GHOLN�oDSÕ �� ���PP�[���DG��
'HOLN�ER\X� � �� �����P�
OHUOHPH������� �� �����P�
3DWODWÕODQ�KDFLP��
������LOHUOHPH��� �� �������Pñ��

$QD�SDWOD\ÕFÕ �� 3��0DJQXP������
����[����PP�

7RSODP�DQD�SDWOD\ÕFÕ �� �������.J��
$WH OHPH�VLVWHPL� � �� ([HO�/3���P��
<�]H\�ED ODQWÕ
VLVWHPL� �� QILODNOÕ

ILWLO���J��P��
g]J�O� DUM� � �� �����.J��Pñ�
g]J�O�GHOLN�� �� �����P�Pñ�
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��� 'HQHPHOHU�gQFHVL�*HQHO�'XUXP��

.DWODU� DUDVÕ� GHOPH� SDWODWPD� WDVDUÕPÕQÕQ�
ROX WXUXOPDVÕ� YH� SDUDOHO� GHOLN� PHWRGX� LOH�
NDWODU� DUDVÕ� VHUEHVW� \�]H\LQ� �NX\X��
ROX WXUXOPDVÕ� GHQHPHOHUL� LoLQ� ���� YH� ����
NDWODUÕ�VHoLOPL WLU�� HNLO�������

%DNÕU�&HYKHUL�

HNLO��������YH�����.DWODUÕ�JHQHO�J|U�Q�P��
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��� *HQHO�'XUXP�

$UD� NDWOÕ� JHUL� G|Q�PO�� GROJXOX� L OHWPH�
\|QWHPL�LOH��UHWLP�SDWODWPDODUÕ�\DSÕODELOPHVL�
LoLQ� |QFHOLNOH� X\JXQ� KDFLPGH� VHUEHVW� \�]H\�
ROX WXUXOPDVÕ�JHUHNPHNWHGLU���
'HOPH� ±� SDWODWPD� � LOH� LNL� NDW� DUDVÕQGD�

ROX WXUXOPDVÕ� SODQODQDQ� VHUEHVW� \�]H\LQ��
SDUDOHO� GHOLN� PHWRGX� LOH� DoÕOPDVÕ
NDUDUOD WÕUÕOPÕ � YH� SDWODWPD� GL]D\Q� YH�
SODQODUÕ� EX� GR UXOWXGD� WDVDUODQPÕ WÕU� � HNLO�
���� HNLO����� HNLO������

HNLO����3ODQODQDQ�SDWODWPD�WDVDUÕPÕ

HNLO� ��� 3ODQODQDQ� SDWODWPD� WDVDUÕPÕ�� GHOLN�
G�]HQL��NHVLW��

��� 8\JXODPD��

'HOLFL�PDNLQH� LOH�SDWODWPD� WDVDUÕPÕQD�X\JXQ�
RODUDN�����NDWÕQGDQ�D D Õ\D�GR UX������NDWÕ��
GHOLNOHU�GHOLQPL WLU�� HNLO����
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%DNÕU�&HYKHUL�

HNLO� ��� 3DUDOHO� GHOLN� SDWODWPD� WDVDUÕPÕ� YH�
JHFLNPH�VÕUDODUÕ�����NDWÕQGDQ�J|U�Q�P�

$QFDN� ���� NDWÕQGDQ� EDNÕOGÕ ÕQGD� GHOLNOHULQ�
ROGXNoD�VDSWÕ Õ�J|U�OP� W�U�� HNLO������

HNLO� ��� 3DUDOHO� GHOLN� SDWODWPD� WDVDUÕP� ����
NDWÕQGDQ� J|U�Q�P� �|Oo�OHU� PP� FLQVLQGHQ�
YHULOPL WLU���
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'HOLFL� RSHUDW|UOHULQLQ� EX� |]HO� GHOLFL�
PDNLQH\L��6LPED��LON�NH]�NXOODQÕ\RU�ROPDODUÕ
GHOLN� VDSPDODUÕQD� \RO� DoPÕ WÕU��%X� GXUXPGD�
WDVDUODQDQ�JHFLNPH�QXPDUDODUÕQÕQ�\HUOHUL�ILLOL�
GXUXPD� X\JXQ� KDOH� JHWLUPHN� DPDFÕ\OD�
GH L WLULOPL WLU�� HNLO�������
%R � GHOL H� HQ� \DNÕQ� SDWODWPD� GHOL LQH� HQ�

N�o�N� JHFLNPH� QXPDUDOÕ� NDSV�O� YH� ER
GHOLNWHQ� X]DNOD WÕNoD� GDKD� E�\�N� JHFLNPH�
QXPDUDOÕ� NDSV�OOHU� \HUOH WLULOPL WLU� �2ULFD�
7HFKQLFDO� 6HUYLFH� 7HDP�� 6DIH� DQG� (IILFLHQW�
%ODVWLQJ�LQ�8QGHUJURXQG�0HWDO�0LQHV���

HNLO� ��� 3DWOD\ÕFÕ� GHOLNOHULQLQ� L]RPHWULN�
J|U�Q� ��YH�NDSV�O�JHFLNPH�QXPDUDODUÕ��

3DWODWPD� GHOLNOHULQLQ� GLSOHUL� ���� NDWÕ
JDOHULVLQGHQ� WDKWD� WDNR]ODU� oDNÕODUDN�
NDSDWÕOPÕ � YH� ����� PHWUH� RODQ� GHOLNOHU� oLIW�
VÕNÕODPD�YH�IDUNOÕ�JHFLNPHOHUGH�LNL�NDGHPHGH�
SDWODWÕODFDN� HNLOGH�WDVDUODQPÕ WÕU����
'HOLNOHUH� DQD� SDWOD\ÕFÕ� RODUDN� $1)2��

\HPOHPH� RODUDN� 3RZHUJHO�0DJQXP� ���� ���
��[����PP��YH�DWH OHPH�VLVWHPL�RODUDN�([HO�
/3�(OHNWULNVL]� NDSV�O� VLWHPL� \HUOH WLULOPL WLU�
�dL]HOJH����� HNLO������

HNLO����3DWOD\ÕFÕ�GHOLNOHULQLQ�GROXPX�

dL]HOJH� ��� .X\X� SDWODWPDVÕ� GHOPH�SDWODWPD�
SDUDPHWUHOHUL�

)RUPDV\RQ� � � � �� %DNÕU�FHYKHUL�
3DWODWPD�\|QWHPL�� �� 3DUDOHO�GHOLN�
'HOLN�GXUXPX� �� .XUX�
3DWODWÕODQ�DODQÕQ�
KDFPL� �� ����[�����[����� �������Pñ�
*DOHUL�WDEDQ�JHQL OL L� �� �����P�
*DOHUL�\�NVHNOL L� � �� �����P�
3DWOD\ÕFÕ�GHOLN�VD\ÕVÕ �� ��DG��
3DWOD\ÕFÕ�GHOLN�oDSÕ �� ���PP�
%R �GHOLN�VD\ÕVÕ �� ��DG���
%R �GHOLN�oDSÕ �� ���PP��
$QD�3DWOD\ÕFÕ �� $1)2��
$QD�3DWOD\ÕFÕ�0LNWDUÕ �� ����NJ��

�<HPOHPH� ��

��DG����GHOLN�
3��0DJQXP������
����[����PP�
�����J��DG���

<HPOHPH�0LNWDUÕ �� �����NJ��
$WH OHPH�VLVWHPL� � �� ([HO�/3����P��
<�]H\�ED ODQWÕ
VLVWHPL� �� QILODNOÕ

ILWLO���J��P��
g]J�O� DUM� �� ������NJ��Pñ�
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����� 8\JXODPD�6ÕUDVÕQGD�'LNNDW�(GLOHQ�
gQHPOL�1RNWDODU�

D��� <HPOH\LFL� GHOL LQ� RUWDVÕQD� NRQXODUDN�
SDWODGÕNWDQ� VRQUD� VÕNÕODPD\Õ� ER]PDVÕ
HQJHOOHQPL WLU���
E��� *HFLNPH�DUDOÕNODUÕ�HQ�D]����PV�RODFDN�
HNLOGH�\HUOH WLULOPL WLU���
F��� $UD� VÕNÕODPD� PDO]HPHVL� RODUDN� NLOOL�

WRSUDN�NXOODQÕOPÕ WÕU��
G���� %X� WLS� ELU� NX\X� �ED � \XNDUÕ��

SDWODWPDVÕQÕQ� |]J�O� DUMÕ�� SDUDOHO� GHOLN�
\|QWHPL\OH� \DSÕODQ� ELU� W�QHO� SDWODWPDVÕQÕQ�
|]J�O� DUMÕQGDQ� oRN� GDKD� ID]OD� ROPDOÕGÕU��
d�QN�� EX� WLS� ELU� DWÕPGD� SDWOD\ÕFÕ� GHOLNOHUL�
KHU�LNL�WDUDIWDQ�KDSVHGLOPL �GXUXPGD�GH LOGLU
�6WLJ�2��2ORIVVRQ����������
H��� .HVPH� GHOLNOHULQLQ� ROGX X� E|OJHGH�
DUM�� �UHWLP� GHOLNOHULQLQ� ROGX X� E|OJHOHUH�
RUDQOD� oRN� ID]OD� ROGX XQGDQ� \DQ� GXYDUODUÕ
|UVHOHPHPHN� LoLQ� NHVPH� E|OJHVLQLQ� JDOHUL�
WDEDQÕQÕQ�RUWDVÕQD�\HUOH WLULOPL WLU��
I��� $UD� VÕNÕODPDODUÕQ� �VW� VHYL\HOHUL� D\QÕ

KL]DGD� WXWXODUDN� GL HU� GHOLNOHUGHNL� SDWOD\ÕFÕ
NRORQODUÕQÕQ�ER]XOPDVÕ�HQJHOOHQPL WLU��

������%D ODQWÕODU�

���� NDWÕQGD� GHOLNOHUGHQ� JHOHQ� HOHNWULNVL]�
NDSV�OOHULQ� RN� W�SOHUL� HNLO� ���¶GDNL� JLEL�
ED ODQPÕ WÕU��

HNLO�����%D ODQWÕODU�

� 8<*8/$0$�

��� %LULQFL�3DWODWPD�

dL]HOJH� ��¶GH� YHULOHQ� SDUDPHWUHOHU�
GR UXOWXVXQGD� \DSÕODQ� ��� SDWODWPD� VRQXFX�
HNLO����¶GH�J|VWHULOPL WLU���
%X�SDWODWPD�VRQXFXQGD�����YH�����NDWODUÕ

DUDVÕQGD� GL HU� �UHWLP� GHOLNOHULQLQ� UDKDWoD�
SDWODWÕODFD Õ� VHUEHVW� \�]H\� E�\�N� RUDQGD�
DoÕOPÕ WÕU��

$UD� VÕNÕODPDODUÕQ� EXOXQGX X� E|O�PGH�
SDUoD� ER\XWX� GD ÕOÕPÕ� GDKD� E�\�N� ROGX X�
LoLQ� EX� E|O�P� NÕVPHQ� WÕNDOÕ� NDOPÕ � DQFDN�
���� NDWÕQGDQ� NÕUÕFÕ� YDVÕWDVÕ\OD� NROD\FD�
DoÕOPÕ WÕU�� %X� LNLQFL� L OHPL� RUWDGDQ�
NDOGÕUDELOPHN� LoLQ� LNL� DOWHUQDWLI� o|]�P� \ROX�
G� �Q�OP� W�U���
%XQODUGDQ� ELULQFLVL� ER � GHOLN� oDSODUÕQÕQ� ���
PP�GHQ�����PP�\H� oÕNDUÕODUDN� DUD� VÕNÕODPD�
\DSPDGDQ� WHN� VHIHUGH� SDUDOHO� GHOLN� \|QWHPL�
LOH� NX\XQXQ� �VHUEHVW� \�]H\�� DoÕOPDVÕ� GL HUL�
LVH�NX\XQXQ�LNL�VHIHUGH�SDWODWÕOPDVÕGÕU���
� 8\JXODPDODUÕQ� \DSÕOGÕ Õ� WDULKOHUGH�
DQWL\HGH�GHOLFL�PDNLQHQLQ�����PP�OLN�GHOLN�
GHOHELOPHVLQH� RODQDN� WDQÕ\DFDN� E�\�N� oDSOÕ
GHOLFL�XoODU�EXOXQPDGÕ Õ�LoLQ�LNLQFL��DOWHUQDWLI�
o|]�P� \ROXQXQ� GHQHQPHVLQH� NDUDU�
YHULOPL WLU��

%DNÕU�&HYKHUL�

����NDWÕ�JDOHULVL�

����NDWÕ�JDOHULVL�

RN�
7�SOHU�

HNLO� ���� LON� GHQHPH� SDWODWPDVÕ� VRQXFX� YH�
SDWODWPD� VRQUDVÕ� oÕNDQ� PDO]HPHQLQ� X]DNWDQ�
NXPDQGDOÕ�\HU�DOWÕ�NHSoHVL�LOH�\�NOHQPHVL�
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LON� SDWODWPDGD� NÕVPHQ� ED DUÕ� VD ODQPÕ
� HNLO� ����� DQFDN� NÕUÕFÕ� PDNLQH� NXOODQDUDN�
LNLQFL� ELU� L OHPOH� LVWHQHQ� ER OXN�
ROX WXUXOPX WXU�� %X� LNLQFL� L OHPL� RUWDGDQ�
NDOGÕUPDN� LoLQ� WDVDUÕPGD� EXOXQDQ� ER
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OHULGH� \DSÕODFDN� oDOÕ PDODUGD� LNLQFLO� L OHUL�
�NÕUÕFÕ� NXOODQÕPÕ� YH\D� LNLQFLO� SDWODWPD��
RUWDGDQ� NDOGÕUPDN� LoLQ�PXWODND� GDKD� E�\�N�
oDSWD� ER � GHOLNOHU� NXOODQÕODUDN� WHN� VHIHUGH�
NX\X� DoÕOPDVÕQÕ� KHGHIOH\HQ� GHQHPH�
SDWODWPDODUÕ�\DSÕOPDOÕGÕU���
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