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+DEHUOHûPH� YH� ELOJL� WHNQRORMLOHUL�� ELOJL\L� WDûÖ\DQ��
LûOH\HQ��\|QHWHQ�YH�DQDOL]�HGHQ�ELU�\DSÖ\D�VDKLSWLU��
%LOJL� LVH�J�Q�P�]GH��ONHOHULQ��]HULQGH�GXUGXøX�
HQ� |QHPOL� KD]LQHGLU�� hONHOHU� NHQGL� oÖNDUODUÖQÖ�
NRUXPDN��]HUH�NRPûX�YH\D�KHGHI��ONH�KDNNÖQGD�
KHU�W�UO��ELOJL\H�XODûPDN�LoLQ�WHNQRORMLQLQ�E�W�Q�
LPNkQODUÖQÖ�NXOODQDUDN�ELOJL�KDUEL�\DSPDNWDGÖU��%X�
KDUS� PHG\D� RUJDQODUÖ�� LVWLKEDUDW� |UJ�WOHUL��
�ONHOHULQ� KDFNHU� JUXSODUÖ�� VRV\DO� PHG\D� JLEL�
DUDoODUOD� \�U�W�OPHNWHGLU�� *�Q�P�]GH� V�UHNOL�
RODUDN�GHYDP�HGHQ�EX�VDYDûÖQ��DVNHUL�OLWHUDW�UGHNL�
DGÖ� LVH� ELOJL� KDUHNkWÖGÖU�� %LOJL� KDUHNkWÖ� LOH� KHGHI�
�ONHQLQ�NRPXWD�NRQWURO��LVWLKEDUDW��HUNHQ�LKEDU�YH�
LND]� VLVWHPOHUL�� PXKDEHUH� VLVWHPOHULQGHQ� HOGH�
HGLOHFHN�ELOJLOHUOH�VDYDû�DODQÖQGD�VWUDWHMLN�YH�WDNWLN�
�VW�QO�N�VDøODQPDNWDGÖU��%LOJL�KDUHNDWÖ�HOHNWURQLN�
KDUS�� ELOJLVD\DU� DøÖ� RSHUDV\RQODUÖ�� SVLNRORMLN�
RSHUDV\RQODU�� DVNHUL� DOGDWPD� YH� RSHUDV\RQ�
J�YHQOLøL�RODUDN�EHû�WHPHO�XQVXUGDQ�ROXûXU�>�@��

(OHNWURQLN� KDUS�� ELOJL� KDUHNkWÖQGD� ELOJLQLQ�
WRSODQPDVÖQD� YH� NRUXQPDVÖQD� \|QHOLN� HQ� HWNLQ�
YDVÖWDODUGDQ� ELULGLU� >�@�� $VNHUL� RSHUDV\RQODU�
VÖUDVÖQGD�� KHP� GRVW� KHP� GH� G�ûPDQ� XQVXUODUÖQ�
KDUHNHW� WDU]ODUÖQÖ� NRQWURO� HWPHN� PDNVDGÖ\OD�
ELOLQoOL�NDUDUODU�YHULOHELOPHVL�LoLQ�ELOJLOHULQ�J�QFHO�
ROPDVÖ� JHUHNLU�� 'HøLûHQ� GXUXPODUÖQ� DQÖQGD�
LOHWLOPHVL�ELOJL�DNÖûÖ�LoLQ�KD\DWL�|QHPH�KDL]GLU��%LOJL�
DNÖûÖ� LVH� HOHNWURPDQ\HWLN� VSHNWXUXPX� �(0��
NXOODQDQ� HOHNWURQLN� VLVWHPOHU� WDUDIÖQGDQ�
VDøODQPDNWDGÖU� >�@�� (OHNWURQLN� KDUS� LOH� (0�
VSHNWXUXPX�NXOODQDQ�KHGHI��ONH\H�DLW�KDEHUOHûPH�
VLVWHPOHULQGHQ� HOGH� HGLOHFHN� ELOJLOHUOH� KDUHNkWÖQ�
\|Q�� GHøLûWLULOHELOLU� YH\D� GRVW� XQVXUODUÖQ�
NRUXQPDVÖ� VDøODQDELOLU�� (OGH� HGLOHQ� ELOJLOHULQ�
HOHNWURQLN� RUWDPGD� GRøUX� ELU� ûHNLOGH�
GHSRODQPDVÖ�� LûOHQPHVL�� DQDOL]� HGLOPHVL�� DQODPOÖ�
ELOJLOHU� HOGH� HGLOPHVL� YH� J�YHQLOLU� ELU� ûHNLOGH�
LOHWLOPHVL� ELOJLQLQ� NXOODQÖOPDVÖ� DoÖVÖQGDQ� oRN�
|QHPOLGLU�

*HOHQHNVHO� \|QWHPOHUOH� YHUL� �]HULQGH� \DSÖODFDN�
DQDOL]OHU� VRQXFXQGD� NHûIHGLOHELOHFHN� ELOJL� VD\ÖVÖ�
VÖQÖUOÖGÖU��9HUL�PDGHQFLOLøL�\|QWHPOHUL�NXOODQÖODUDN�
WRSODQDQ�YHUL��]HULQGH�ELUoRN�NHûIHGLOPHPLû�\HQL�
ELOJLOHU� RUWD\D� oÖNDUÖOÖU�� 9HUL� PDGHQFLOLøL�
LVWDWLVWLNVHO� YH�PDWHPDWLNVHO� WHNQLNOHU� \DUGÖPÖ\OD�
|U�QW��WDQÖPD�WHNQRORMLOHUL�NXOODQÖODUDN�GHSRODPD�
RUWDPODUÖQGD� VDNODQPÖû� EXOXQDQ� YHULOHULQ�
HOHQPHVL� LOH� DQODPOÖ� \HQL� NRUHODV\RQ�� |U�QW�� YH�
HøLOLPOHULQ�NHûIHGLOPHVLGLU�>�@�

(OHNWURQLN� KDUS� LOH� KHGHI� XQVXUODUÖQ� NRRUGLQDW�
ELOJLOHULQL� LoHUHQ� PHNDQVDO� YHULOHU� HOGH� HGLOLU��
0HNDQVDO� YHULOHULQ� LûOHQGLøL� YHUL� PDGHQFLOLøL�
\|QWHPLQH� PHNDQVDO� YHUL� PDGHQFLOLøL� �6SDWLDO�
'DWD� 0LQLQJ�� GHQLU�� 0HNDQVDO� YHUL� PDGHQFLOLøL��
E�\�N� X]D\VDO� YHUL� N�PHOHULQGH� YDU� RODELOHFHN�
NDUDNWHULVWLNOHULQ� YH� PRGHOOHULQ� LOJLQo�
EHQ]HUOLNOHULQLQ� NHûIHGLOPHVLGLU�� 0HNDQVDO�
YHULOHUGHQ�DQODPOÖ�VRQXoODU�HOGH�HGHELOPHN�LoLQ�ELU�
oRN� IDUNOÖ� DOJRULWPD� JHOLûWLULOPLûWLU�� .�PHOHPH�
DOJRULWPDODUÖ��PHNDQVDO�YHUL�WDEDQODUÖ�LoLQ�|QHPOL�
YHUL� PDGHQFLOLøL� \|QWHPOHULQGHQ� ELULGLU�� 6RQ�
]DPDQODUGD�N�PHOHPH� \|QWHPOHUL�PHNDQVDO� YHUL�
PDGHQFLOLøL�DODQÖQGD�DUDûWÖUPD�oDOÖûPDODUÖ�LoLQ�HQ�
SRS�OHU� \|QWHP� KDOLQH� JHOPLûWLU� >�@�� 0HNDQVDO�
N�PHOHPH�� PHNDQVDO� QHVQHOHUL�� D\QÖ� JUXSWDNL�
QHVQHOHULQ� ELUELULQH� EHQ]HGLøL� YH� IDUNOÖ�
JUXSODUGDNL� QHVQHOHULQ� ELUELULQGHQ� IDUNOÖ� ROGXøX�
ûHNLOGH� JUXSODU��0HNDQVDO� N�PHOHPH� \|QWHPOHUL�
VÖQÖIODQGÖUPD�� E|O�POHPH�� KL\HUDUûLN�� \RøXQOXN�
WDEDQOÖ�� JULG� WDEDQOÖ� YH� PRGHO� WDEDQOÖ� \|QWHP�
ROPDN��]HUH�EHû�NDWHJRUL\H�D\UÖOÖUODU�>�@��

.DR� YH� GLø�� >�@� KDVWDQH� GÖûÖQGDNL�
JHUoHNOHûHELOHFHN� NDOS� NUL]L� GXUXPODUÖ� LoLQ�
\DSWÖNODUÖ� oDOÖûPDGD�PHNDQVDO�YHULOHUOH�KDVWDODUÖQ�
KD\DWODUÖQÖ�NXUWDUPDN�LoLQ�GRøUX�\HUOHUH�GRøUX�LON�
\DUGÖP� ND\QDNODUÖQÖQ� WHVLV� HGLOHELOHFHøLQGHQ�
EDKVHWPLûOHUGLU�� )HROL� YH� GLø�>�@� LVH� %DWÖ�
$YUXSD·QÖQ� HQ� NXUDN� E|OJHVLQGH� oRøUDIL� YHULOHU�
NXOODQDUDN�WRSUDN��ELWNL�|UW�V��YH�LNOLP��]HULQGH�
DQDOL]OHU� \DSDUDN� PHNDQVDO� YHUL� PDGHQFLOLøL�
oDOÖûPDODUÖ�\�U�WP�ûOHUGLU��

%X�oDOÖûPDGD�HOHNWURQLN�KDUS�LOH�HOGH�HGLOHQ�YHULOHU�
�]HULQGH� \RøXQOXN� WDEDQOÖ� N�PHOHPH�
DOJRULWPDODUÖQGDQ� '%6&$1� �'HQVLW\� %DVHG�
6SDWLDO� &OXVWHULQJ� RI� $SSOLFDWLRQV� ZLWK� 1RLVH���
E|O�POHPHOL� N�PHOHPH� DOJRULWPDODUÖQGDQ� .�
0HDQV� YH� 3$0� �3DUWLWLRQLQJ�$URXQG�0HGRLGV��
\|QWHPOHUL\OH� � NDUûÖODûWÖUPDOÖ� RODUDN� N�PHOHPH�
DQDOL]L� \DSÖOPÖûWÖU�� $\UÖFD� ]DPDQ� YHULOHUL�
NXOODQÖODUDN�]DPDQ�VHULVL�DQDOL]L�YH�IUHNDQV��oDøUÖ�
DGÖ�YHULOHUL\OH�LOJLOL�RODUDN�LVWDWLVWLNL�DQDOL]OHUOH�YHUL�
LoLQGH�EXOXQDQ�JL]OL�|U�QW�OHU�RUWD\D�oÖNDUÖOPÖûWÖU��

<DSÖODQ� N�PHOHPH� DQDOL]OHUL� VRQXFXQGD� KHGHI�
XQVXUODU� KDNNÖQGD� GDKD� GHWD\OÖ� ELOJLOHU� HOGH�
HGLOHUHN� DVNHUL� ELUOLNOHU� WDUDIÖQGDQ� G�]HQOHQHFHN�
HOHNWURQLN� GLQOHPH� YH� NDUÖûWÖUPD� IDDOL\HWOHUL��
RSHUDV\RQHO� IDDOL\HWOHU�� NHûLI� YH� J|]HWOHPH�
IDDOL\HWOHUL��VLODKOÖ�YH\D�VLODKVÖ]�LQVDQVÖ]�KDYD�DUDFÖ�
IDDOL\HWOHUL� YH� WRSoX� ELUOLNOHULQLQ� \DSDFDøÖ� DWÖû�
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IDDOL\HWOHULQLQ� SODQODQPDVÖQÖQ� GHVWHNOHQPHVL�
DPDoODQPDNWDGÖU�

�� <g17(0

%X�oDOÖûPDGD�HOHNWURQLN�KDUS�YHULOHUL�LoHULVLQGHNL�
NRRUGLQDW� ELOJLOHUL� �]HULQGH� HQ� \D\JÖQ� NXOODQÖODQ�
N�PHOHPH� DOJRULWPDODUÖ� X\JXODQPÖûWÖU�� (OGH�
HGLOHQ� N�PHOHU� VD\HVLQGH� KHGHI� XQVXUODUÖQ�
RSHUDV\RQ� VDKDVÖQGD� \RøXQODûWÖøÖ� E|OJHOHU� WHVSLW�
HGLOPH\H�oDOÖûÖODUDN�RSHUDV\RQD�NDWÖODQ�XQVXUODUÖQ�
GDKD� N�o�N� DODQODUGD� DUDPD�� WDUDPD�� NHûLI� YH�
J|]HWOHPH� IDDOL\HWOHULQL� JHUoHNOHûWLUPHVL�
DPDoODQPDNWDGÖU�� %X� PDNVDWOD� DOJRULWPDODUÖQ�
\�NVHN� \RøXQOXNOX� N�o�N� ER\XWOX� N�PHOHU�
EXOPDVÖ�EHNOHQPHNWHGLU�

(OHNWURQLN� KDUS� YHULOHUL� LVWLKEDUDW� ELOJLVL�
LoHUGLøLQGHQ�NXOODQÖODQ�YHUL�VHWL�HOHNWURQLN�KDUS�LOH�
HOGH� HGLOHQ�YHULOHUH�EHQ]HU�YHULOHU�RODFDN� ûHNLOGH�
ROXûWXUXOPXûWXU�� (OHNWURQLN� KDUS� VLVWHPOHUL�
WDUDIÖQGDQ�WRSODQDQ�YHULOHU�HOHNWURQLN�KDUS�VLVWHP�
\D]ÖOÖPÖ� WDUDIÖQGDQ� WDEOR� �·GH� |UQHøL� J|VWHULOHQ�
WDEORGD� VDNODQÖU�� )UHNDQV�� KHGHI� XQVXUODUÖQ�
ELUELUL\OH�LOHWLûLP�NXUGXNODUÖ�IUHNDQVWÖU��dDøUÖ�DGÖ��
\HUL� WHVSLW� HGLOHQ� KHGHI� XQVXUXQ� LOHWLûLP� LoLQ�
NXOODQGÖøÖ� LVPLGLU�� 7DULK� YH� VDDW� ELOJLVL�� KHGHI�
XQVXUXQ� \HULQLQ� EHOLUOHQGLøL� ]DPDQ� ELOJLVLGLU��
6LVWHP�NRRUGLQDWÖ�� \HU� WHVSLWLQL� \DSDQ� HOHNWURQLN�
KDUS� VLVWHPLQLQ� NRQXPXGXU�� +HGHI� NRRUGLQDWÖ��
HOHNWURQLN� KDUS� VLVWHPOHUL� WDUDIÖQGDQ� \HULQLQ�
EHOLUOHQHQ�KHGHI�XQVXUXQ�NRQXPXGXU��

7DEOR��� (OHNWURQLN�KDUS�YHULVL

6��1X )UHNDQV dDøUÖ�$GÖ 7DULK 6DDW
6LVWHP�

.RRUGLQDWÖ
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9HUL�VHWL�LoHULVLQGHNL�WRSODQPÖû�NRRUGLQDW�ELOJLOHUL�
GHUHFH�� GDNLND� YH� VDQL\H� ELOJLOHULQGHQ�
ROXûPDNWDGÖU�� %X� GHøHUOHU� QRPLQDO� GHøHUOHU�
ROGXøXQGDQ� N�PHOHPH� DOJRULWPDODUÖQÖQ�
NXOODQÖPÖQD� KD]ÖU� KDOH� JHWLULOPHVL� YH� LVWDWLVWLNVHO�
DQODPGD�KDULWD��]HULQGH� J|VWHULOPHVL�PDNVDGÖ\OD�
Q�PHULN� ELU� GHøHU� RODQ� GHVLPDO� NRRUGLQDW�
VLVWHPLQH� oHYULOPLûWLU�� .RRUGLQDW� G|Q�û�P�� YH�
YHUL�VHWLQLQ�FVY�IRUPDWÖQD�G|Q�ûW�U�OP�û�|UQHøL�
ûHNLO��·GH�J|VWHULOPLûWLU�

úHNLO��� &VY�IRUPDWÖQD�G|Q�ûW�U�OP�û�YHUL
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+HGHI� XQVXUODUÖQ� \RøXQODûWÖøÖ� E|OJHOHUL� EXOPDN�
PDNVDGÖ\OD� \RøXQOXN� WDEDQOÖ� N�PHOHPH�
DOJRULWPDODUGDQ� '6&$1� DOJRULWPDVÖ� VHoLOPLûWLU��
'%6&$1� DOJRULWPDVÖQGD� \RøXQOXN�� QRNWD�
HWUDIÖQGD� EHOLUOL� ELU� \DUÖoDS� LoLQGH� ELU� E|OJHGHNL�
QRNWD�VD\ÖVÖQÖ�VD\DUDN�HOGH�HGLOHQ�QRNWD�FLQVLQGHQ�
|Oo�O�U�� 1HVQHOHULQ� NRPûXODUÖ� LOH� RODQ�
PHVDIHOHULQL� KHVDSOD\DUDN� EHOLUOL� ELU� E|OJHGH�
|QFHGHQ� EHOLUOHQPLû� HûLN� GHøHUGHQ� GDKD� ID]OD�
QHVQH�EXOXQDQ�DODQODUÖ�JUXSODQGÖUDUDN�N�PHOHPH�
LûOHPLQL� JHUoHNOHûWLULU� >�@�� '%6&$1� DOJRULWPDVÖ�
LoLQ� 5VWXGLR� \D]ÖOÖPÖQÖQ� GEVFDQ� >�@�
N�W�SKDQHVLQGHQ�ID\GDODQÖOPÖûWÖU�

'%6&$1� DOJRULWPDVÖ� LOH� NDUûÖODûWÖUPDN� �]HUH�
E|O�POHPHOL� N�PHOHPH� DOJRULWPDODUÖQGDQ� .�
PHDQV� DOJRULWPDVÖ� V�UHNOL� RODUDN� N�PHOHULQ�
\HQLOHQGLøL� YH� HQ� X\JXQ� o|]�PH� XODûDQD� NDGDU�
GHYDP� HGHQ� G|QJ�VHO� ELU� DOJRULWPDGÖU� >��@��
%HOLUOHQHQ� VD\ÖGDNL� N�PH� PHUNH]OHULQH� J|UH�
QHVQHOHU� N�PHOHQHUHN� RUWDODPD� GHøHUOHU� DOÖQÖU��
2UWDODPD� GHøHUOHUH� J|UH� N�PHOHPH� \HQLOHQHUHN�
RUWDODPD� GHøHUOHU� WHNUDU� KHVDSODQÖU�� .�PH�
HOHPDQODUÖQGD� KHUKDQJL� ELU� GHøLûLNOLN� ROPD\DQD�
NDGDU�EX�V�UHo�GHYDP�HGHU��

.�PHDQV� DOJRULWPDVÖ� JLEL� E|O�POHPHOL�
\|QWHPOHUGHQ� RODQ� 3$0� DOJRULWPDVÖ� N�PHOHPH�
LûOHPLQH� N� DGHW� WHPVLOFLQLQ� YHULWDEDQÖQGDQ�
UDVWJHOH� VHoLOPHVL� LOH� EDûODU�� 'DKD� VRQUD� KHU�
DGÖPGD� VHoLOPLû� ELU� WHPVLOFL� LOH� VHoLOPHPLû� ELU�
QRNWDQÖQ� \HU� GHøLûWLUPHVLQLQ� N�PHQLQ� NDOLWHVL�
�]HULQGH� \DUDWDFDøÖ� L\LOHûWLUPH� KHVDSODQDUDN�
WHPVLOFLOHULQ� GHøLûWLULOLS� GHøLûWLULOPH\HFHøLQH�
DOJRULWPD� WDUDIÖQGDQ� NDUDU� YHULOLU�� 1LKDL�
N�PHOHQPH� VRQXoODQDQD� NDGDU� LûOHP� EX� ûHNLOGH�
GHYDP�HGHU�>��@��.�PHDQV�YH�3$0�DOJRULWPDODUÖ�
LoLQ� 5VWXGLR� \D]ÖOÖPÖQÖQ� FOXVWHU� N�W�SKDQHVL�
NXOODQÖOPÖûWÖU�>��@��

+HGHI� XQVXUODUÖ� ]DPDQ� LoHULVLQGH� \DSWÖNODUÖ�
IDDOL\HWOHUL�EHOLUOHPHN�PDNVDGÖ\OD�YHULOHU��]HULQGH�
X\JXODQDQ� ]DPDQ� VHULVL� DQDOL]L�� JHQHOOLNOH� EHOLUOL�
DUDOÖNODUOD� WRSODQDQ� LVWDWLVWLN� N�PHVLGLU� >��@��
=DPDQ� VHULVL� DQDOL]L� \DSÖOÖUNHQ� YHULOHULQ� ]DPDQD�
EDøOÖ� GHøLûLPOHUL� LQFHOHQLU� >��@�� =DPDQ� VHULVL�
DQDOL]OHUL� 5VWXGLR� \D]ÖOÖPÖQÖQ� WLPH� VHULHV� >��@��
LVWDWLVWLNL� DQDOL]OHU�5VWXGLR� \D]ÖOÖPÖQÖQ� VTOGI� >��@�
YH� KDULWD� �]HULQGH� J|VWHULPOHU� JJPDS� >��@�
N�W�SKDQHVL�NXOODQÖODUDN�JHUoHNOHûWLULOPLûWLU�

9HUL� VHWL� LoHULVLQGH� EXOXQDQ� KHGHI� XQVXUODUD� DLW�
NRRUGLQDW�ELOJLOHUL� NÖUPÖ]Ö�QRNWDODUOD� JJPDS� >��@�

N�W�SKDQHVL� NXOODQÖODUDN� ûHNLO��·GHNL� KDULWD�
�]HULQGH�J|VWHULOPLûWLU��

úHNLO��� +HGHI�XQVXUODUÖQ�KDULWD��]HULQGH�
J|VWHULPL

�� %8/*8/$5
���� '%6&$1

+HGHI� XQVXUODUÖQ� \RøXQODûWÖøÖ� E|OJHOHUL� WHVSLW�
HWPHN� PDNVDGÖ\OD� NXOODQÖOPÖû� RODQ� '%6&$1�
DOJRULWPDVÖ� YHUL\L� N�PHOHUH� D\ÖUPDN� LoLQ� HSV� YH�
PLQ3WV� GHøHUOHULQH� LKWL\Do� GX\PDNWDGÖU��
'HøHUOHULQ� EHOLUOHQPHVL� LoLQ� .�HQ� \DNÖQ� NRPûX�
PHVDIHOHULQL�EXODQ�5VWXGLR�\D]ÖOÖQÖQ�N11GLVWSORW�
>�@�IRQNVL\RQX�NXOODQDUDN�N�PH�HOHPDQ�VD\ÖVÖ�������
�����YH����]HULQGHQ�|Oo�POHU�\DSÖOPÖûWÖU�

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��
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úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

<DSÖODQ�|Oo�P�QHWLFHVLQGH�ûHNLO������������YH��·GH�
J|U�OG�ø���]HUH�HSV�GHøHUL������LOH������GHøHUOHUL�
DUDVÖQGD�EHOLUOHQPLûWLU��.�PH�HOHPDQ�VD\ÖVÖ��·GHQ�
VRQUD� LVH� QRNWDODU� DUDVÖQGDNL� PHVDIHOHUGH�
GHøLûLNOLN� J|]OHPOHQPHGLøL� LoLQ�PLQ3WV� GHøHUL� ��
RODUDN�WHVSLW�HGLOPLûWLU��%HOLUOHQHQ�GHøHUOHUH�J|UH�
'%6&$1�DOJRULWPDVÖ�LOH�HOGH�HGLOHQ�N�PH�VD\ÖODUÖ�
YH�J�U�OW��PLNWDUODUÖ�WDEOR���·GH�J|VWHULOPLûWLU�

7DEOR� ���D�� YH� �E�·GHNL� GHøHUOHUH� J|UH� \�NVHN�
\RøXQOXNOX�N�o�N�N�PHOHU�HOGH�HWPHN�LoLQ�N�PH�
VD\ÖODUÖ� YH� J�U�OW��PLNWDUODUÖ� oRN� ID]ODGÖU��7DEOR�
���G�� YH� �H�·GH� LVH� ROXûDQ� N�PHOHU� \�NVHN�
\RøXQOXNOX�E�\�N�N�PHOHU�ROPDVÖ�DQDOL]�\DSPDN�
LoLQ� \HWHUVL]GLU��7DEOR� ���F�·GH� HOGH� HGLOHQ� N�PH�
VD\ÖODUÖ� YH� J�U�OW�� PLNWDUODUÖ� \�NVHN� \RøXQOXNOX�
N�o�N� N�PHOHU� ROPDVÖ� QHGHQL\OH� DQODPOÖ� ELOJLOHU�
RUWD\D� oÖNDUPDN� LoLQ� X\JXQ� ROGXøX�
GHøHUOHQGLULOPLûWLU��7DEOR����F�·GHNL�GHøHUOHUH�J|UH�
ROXûDQ�N�PHOHU� N�PH�HOHPDQ�VD\ÖODUÖ�YH�J�U�OW��
PLNWDUODUÖ�WDEOR���·GH�J|VWHULOPLûWLU�

7DEOR��� '%6&$1�DOJRULWPDVÖ�X\JXODQPÖû�
YHULQLQ�N�PH YH�J�U�OW��PLNWDUODUÖ

(SV 0LQ3WV
.�PH
6D\ÖVÖ

*��
U�OW� (SV 0LQ3WV

.�PH
6D\ÖVÖ

*��
U�OW�

���� � �� �� ���� � �� ��

���� � �� �� ���� � �� ��

���� � �� �� ���� � �� ��

���� � �� ��� ���� � �� ��

�D� �E�

(SV 0LQ3WV .�PH
6D\ÖVÖ

*��
U�OW�

(SV 0LQ3WV .�PH
6D\ÖVÖ

*��
U�OW�

���� � �� � ���� � � �

���� � �� � ���� � � �

���� � � �� ���� � � �

���� � � �� ���� � � �

�F�� �G�

(SV 0LQ3WV .�PH
6D\ÖVÖ

*��
U�OW�

���� � � �

���� � � �

���� � � �

���� � � �

�H��

7DEOR��� (SV������YH�PLQ3WV�GHøHUOHULQH�J|UH�
ROXûDQ�N�PHOHQPHOHU

*�U�OW�
0LNWDUÖ

(SV� ������0LQ3WV� ���	��

.�PH�
$GÖ � � � � � � � � � � ��

.�PH�
(OHPDQ�
6D\ÖVÖ

� �� ��� �� �� �� �� �� � � �

7DEOR��·GH�J|U�OG�ø���]HUH�HSV������YH�PLQ3WV���
LOH� �� GHøHUOHUL� LoLQ� N�PHOHQPH� VD\ÖODUÖQÖQ� D\QÖ�
ROGXøX� J|]OHPOHQPLûWLU�� �� QXPDUDOÖ� N�PHQLQ�
\RøXQOXøXQX� YH� ER\XWXQXQ� ID]OD� YH� ��� ��� ���
QXPDUDOÖ� N�PHOHULQ� \RøXQOXøXQX� YH� ER\XWXQXQ�
G�û�N� ROGXøX� J|U�OP�ûW�U�� PLQ3WV� GHøHULQLQ�
DUWPDVÖ\OD� ELUOLNWH� G�û�N� \RøXQOXNOX� N�PHOHULQ�
J�U�OW��N�PHVLQH�JHoWLøL�J|]OHPOHQPLûWLU�

(OGH� HGLOHQ� N�PHOHU�� HOHPDQ� VD\ÖODUÖ� YH� J�U�OW��
PLNWDUODUÖQD�J|UH�HQ�X\JXQ�HSV�GHøHULQLQ������YH�
PLQ3WV�GHøHUOHULQLQ���ROGXøX�EHOLUOHQPLûWLU��(OGH�
HGLOHQ�N�PHOHQPHOHU�ûHNLO���·GHNL�KDULWD��]HULQGH�
J|VWHULOPLûWLU�

úHNLO��·GH�KDULWDQÖQ�J�QH\�EDWÖVÖQGD�\HûLO� UHQNWH��
NX]H\� E|OJHVLQGH� DoÖN� NÖUPÖ]Ö� YH� NÖUPÖ]Ö� UHQNWH�
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G�û�N� \RøXQOXNOX� N�PHOHU� ROXûPXûWXU�� %X�
N�PHOHU� VÖUDVÖ\OD� WDEOR��·GH� J|VWHULOHQ�����YH���
QXPDUDOÖ�N�PHOHUGLU��0DYL�UHQNOL�N�PH�WDEOR��·GH�
J|VWHULOHQ� �� QXPDUDOÖ� N�PHGLU�� +DULWDQÖQ� RUWD�
NÖVPÖQGD�ROXûDQ�PRU�UHQNOL�N�PH�LVH�WDEOR��·GHNL�
��QXPDUDOÖ�N�PHGLU��6L\DK�UHQNOL�QRNWDODU�J�U�OW��
RODUDN�WDQÖPODQPÖûWÖU�

úHNLO��� (SV������YH�PLQ3WV���GHøHUOHUL\OH�ROXûDQ�
N�PHOHQPHOHULQ�KDULWD��]HULQGH�J|VWHULPL

���� .�0HDQV

'6&$1� DOJRULWPDVÖ� LOH� NDUûÖODûWÖUPDN� LoLQ�
NXOODQGÖøÖPÖ]� E|O�POHPHOL� N�PHOHPH�
DOJRULWPDODUÖQGDQ� .�0HDQV� DOJRULWPDVÖ��
J|]OHPOHU� DUDVÖQGDNL� PHVDIH\L� HQ� D]D� LQGLUHFHN�
ûHNLOGH��\HOHUL�N�PHOHUGHQ�ELULQH�DWDU�YH�N�PHQLQ�
RUWDODPDVÖQÖ�DOÖU��.�0HDQV�DOJRULWPDVÖQGD��N�PH�
VD\ÖVÖQÖ�EHOLUWPHPL]�JHUHNLU��%XQX��EHOLUOHPHN�LoLQ�
HOGH� HGLOPHN� LVWHQHQ� N�PH� VD\ÖVÖ� LOH� N�PHOHU�
LoLQGHNL�KDWD�NDUHOHUL� WRSODPODUÖQÖQ�KHU�\HQLOHPH�
LoLQ� KHVDSODQPDVÖ� N�PH� VD\ÖVÖQÖ� EHOLUOHPH
\|QWHPOHULQGHQ�ELULGLU�

úHNLO��� .�PH�VD\ÖODUÖQD�J|UH�N�PH�LoL�KDWD�
NDUHOHUL�WRSODPODUÖ

úHNLO� �·GD� N�PH� VD\ÖODUÖQD� J|UH� KDWD� NDUHOHUL�
WRSODPODUÖQÖQ� JUDILøL� J|VWHULOPLûWLU�� *UDILNWH�
J|U�OG�ø�� �]HUH� HQ� G�û�N� KDWD� RUDQÖ� ��� N�PH�
VD\ÖVÖ�LoLQ�HOGH�HGLOPLûWLU� (OERZ�NÖUÖOÖPÖQÖQ�NHVNLQ�
RODUDN� EDûODGÖøÖ� �� N�PH� VD\ÖVÖQGDQ� �� N�PH�
VD\ÖVÖQD� NDGDU� \DSÖODQ� |Oo�POHUGH� YHUL� VHWLQLQ�
LoHULVLQGH�N�PHOHQHPH\HQ�HOHPDQ�VD\ÖVÖQÖQ�ID]OD�
ROPDVÖ� QHGHQL\OH� ��� N�PH� VD\ÖVÖ� N�PHOHPH� LoLQ�
X\JXQ� J|U�OP�ûW�U�� ��� N�PH� VD\ÖVÖ� �]HULQGHNL�
GHøHUOHUGH� LVH� N�PHOHQPH\HQ� YHUL� PLNWDUÖQGD�
VRQXFD�HWNL�HGHFHN�NDGDU�ELU�GHøLûLNOLN�ROPDPÖûWÖU�

7DEOR��� .�0HDQV�DOJRULWPDVÖ�LOH�ROXûDQ�N�PHOHU�
YH�N�PH�VD\ÖODUÖ

.�PH�6D\ÖVÖ� ���

.�PH�$GÖ � � � � � � � � � ��

.�PH�
(OHPDQ�
6D\ÖVÖ

�� �� �� �� �� �� �� �� �� ��

.�PH� VD\ÖVÖ� ��� LOH� N�PHOHQPHOHU�
JHUoHNOHûWLULOGLNWHQ� VRQUD� YHULQLQ� ������ VLQLQ�
N�PHOHQGLøL� WHVSLW� HGLOPLûWLU�� 7DEOR� �·GH�
J|U�OG�ø�� JLEL� �� QXPDUDOÖ� N�PH� HQ� G�û�N�
\RøXQOXNOX� YH� �� QXPDUDOÖ� N�PH� HQ� \�NVHN�
\RøXQOXNOX�N�PH�RODUDN�EHOLUOHQPLûWLU�

úHNLO���� .�0HDQV�DOJRULWPDVÖQÖQ�VRQXoODUÖQÖQ�
KDULWD��]HULQGH�J|VWHULPL

(OGH�HGLOHQ�N�PHOHQPHOHU�úHNLO���·GD�J|VWHULOPLû�
RODQ� KDULWD� �]HULQH� \HUOHûWLULOPLûWLU�� (Q� \�NVHN�
\RøXQOXNOX� RODQ� �� QXPDUDOÖ� N�PH� KDULWDQÖQ�
EDWÖVÖQGD�EXOXQDQ�DoÖN�NÖUPÖ]Ö�UHQNOL�N�PHGLU��(Q�
G�û�N� \RøXQOXNOX� RODQ� �� QXPDUDOÖ� N�PH� LVH�
KDULWDQÖQ�J�QH\LQGH�EXOXQDQ�\HûLO�UHQNOL�N�PHGLU��
(OGH� HGLOH� N�PHOHQPHOHULQ� '%6&$1�
DOJRULWPDVÖQD� QLVSHWHQ� \�NVHN� \RøXQOXNOX� GDKD�
N�o�N�ER\XWOX�ROGXøX�J|]OHPOHQPLûWLU�
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���� 3$0

.�0HDQV�DOJRULWPDVÖ�LOH�NDUûÖODûWÖUPD�\DSPDN�LoLQ�
NXOODQGÖøÖPÖ]� 3$0� DOJRULWPDVÖ�� KDWD� NDUHOHUL�
WRSODPODUÖ� VRQXFXQGD� HOGH� HWWLøLPL]� ��� N�PH�
VD\ÖVÖ�ED]�DOÖQDUDN�YHUL�VHWLQH�X\JXODQPÖûWÖU��3$0�
DOJRULWPDVÖQÖQ� ROXûWXUGXøX� N�PHOHQPHOHU�
VRQXFXQGD� HOGH� HGLOHQ� N�PHOHU� YH� VD\ÖODUÖ� WDEOR�
��·GH� J|VWHULOPLûWLU��7DEOR��·GH� J|U�OG�ø��JLEL� ��
QXPDUDOÖ� N�PH� HQ� G�û�N� \RøXQOXNOX� YH� ��
QXPDUDOÖ�N�PH�HQ�\�NVHN�\RøXQOXNOX�N�PH�RODUDN�
EHOLUOHQPLûWLU�� 9HULOHULQ� �����·VL� N�PHOHUH�
DWDQPÖûWÖU�

7DEOR��� 3$0�DOJRULWPDVÖ� LOH�ROXûDQ�N�PHOHU�YH�
HOHPDQ�VD\ÖODUÖ

.�PH�6D\ÖVÖ� ���

.�PH�
$GÖ

� � � � � � � � � ��

.�PH�
(OHPDQ�
6D\ÖVÖ

�� �� �� �� �� �� �� �� �� ��

2OXûWXUXODQ� N�PHOHU� ûHNLO� ��·GH� EXOXQDQ� KDULWD�
�]HULQH�J|VWHULOPLûWLU��(Q�\�NVHN�\RøXQOXNOX�RODQ�
�� QXPDUDOÖ� N�PH� KDULWDQÖQ� NX]H\LQGH� EXOXQDQ�
NÖUPÖ]Ö�UHQNOL�N�PHGLU��(Q�G�û�N�\RøXQOXNOX�RODQ�
�� QXPDUDOÖ� N�PH� LVH� KDULWDQÖQ� J�QH\GRøXVXQGD�
EXOXQDQ�DoÖN�NÖUPÖ]Ö�UHQNOL�N�PHGLU��%|O�POHPHOL�
\|QWHPOHUGHQ� RODQ� 3$0� DOJRULWPDVÖ� '%6&$1�
DOJRULWPDVÖQD�J|UH�\�NVHN�\RøXQOXNOX�GDKD�N�o�N�
ER\XWOX�ROGXøX�J|U�OPHNWHGLU�

úHNLO���� 3$0�DOJRULWPDVÖQÖQ�VRQXoODUÖQÖQ�KDULWD�
�]HULQGH�J|VWHULPL

���� 9HUL�7WHNUDUODUÖQÖQ�.DOGÖUÖOPDVÖQGDQ�
6RQUDNL�.�PHOHPHOHU

(OHNWURQLN� KDUS� YHULOHULQGH� KHGHI� XQVXUODU� D\QÖ�
NRRUGLQDWWD�IDUNOÖ�]DPDQODUGD�EXOXQDELOPHNWHGLU��
%|\OH� ELU� GXUXP� YHUL� PDGHQFLOLøL� DoÖVÖQGD� YHUL�
WHNUDUÖ�JLEL�J|]�NHELOLU��úLPGL\H�NDGDU�LûOHQHQ�YHUL�
LoHUVLQGHNL� WHNUDUODU� NDOGÖUÖODUDN� YHUL� VHWLQH�
'%6&$1��.�PHDQV�YH�3$0�DOJRULWPDODUÖ�WHNUDU�
X\JXODQPÖûWÖU��'%6&$1�DOJRULWPDVÖQÖQ�\RøXQOXN�
WDEDQOÖ� RODUDN� KDUHNHW� HWPHVL� QHGHQL\OH� YHUL�
WHNUDUODUÖQGDQ� ND\QDNODQDQ� \RøXQOXøXQ�
NDOGÖUÖOPDVÖ\OD� ELUOLNWH� PHYFXW� YHUL\L� LVWHQLOHQ�
ûHNLOGH�N�PHOH\HPHGLøL�YH�YHULQLQ�oRøXQX�J�U�OW��
N�PHVL� RODUDN� EHOLUOHGLøL� J|]OHPOHQPLûWLU�� .�
0HDQV�YH�3$0�DOJRULWPDODUÖQÖQ�YHUL�WHNUDUODUÖQÖQ�
NDOGÖUÖOPDVÖQGDQ�VRQUD��N�PHOHPH�ûHNLOOHULQLQ�YH�
PLNWDUODUÖQÖQ� VRQXFD� HWNL� HGHFHN� NDGDU�
GHøLûPHGLøL�J|]OHPOHQPLûWLU�

���� =DPDQ�6HULVL�$QDOL]L

+HGHI� XQVXUODUÖQ� ]DPDQ� LoHULVLQGH� \DSWÖNODUÖ�
IDDOL\HWOHUL� EHOLUOHPHN� PDNVDGÖ\OD� ]DPDQ� VHULVL�
DQDOL]L� \DSÖOPÖûWÖU�� 9HUL� VHWL� ELU� D\OÖN� ]DPDQ�
SHUL\RGXQX� NDSVDPDNWDGÖU��%X� ]DPDQ� LoHULVLQGH�
KHGHI� XQVXUODUÖQ� J�QO�N� LOHWLûLP�PLNWDUODUÖ� ûHNLO�
��·GH�J|VWHULOPLûWLU��(Q�D]�J|U�ûPH�\DSÖODQ�WDULKLQ�
��� 0D\ÖV·GD� YH� HQ� ID]OD� \DSÖODQ� J|U�ûPH�
PLNWDUÖQÖQ����0D\ÖV·WD�ROGXøX�J|U�OP�ûW�U��$\QÖ�
]DPDQGD� J|U�ûPH� PLNWDUODUÖQÖQ� oRN� E�\�N�
PLNWDUGD� ROPDVD� GD� D]DODQ� ELU� WUHQG� HøULVLQGH�
ROGXøX�DQODûÖOPDNWDGÖU��

úHNLO���� +HGHI�XQVXUODUÖQ�J�QO�N�LOHWLûLP�
PLNWDUODUÖ

=DPDQD� EDøOÖ� RODUDN� EXOXQGXNODUÖ� NRRUGLQDW�
PLNWDUODUÖQÖQ� VD\ÖVÖ� GD� ûHNLO� ��·GDNL JUDILNWH�
J|VWHULOPLûWLU�� $\ÖQ� ��·GD� KHGHI� XQVXUODUÖQ�
\DSWÖNODUÖ� J|U�ûPHOHULQ� LoLQ� EXOXQGXNODUÖ�
NRRUGLQDW�VD\ÖODUÖQÖQ�HQ�D]��D\ÖQ��·��YH���·LQGH�LVH�
HQ�ID]OD�ROGXøX�WHVSLW�HGLOPLûWLU��+HGHI�XQVXUODUÖQ�
\HU� GHøLûWLUPH� HøLOLPOHULQLQ� D]DODQ� ELU� WUHQG� GH�
VH\UHWWLøL�J|U�OP�ûW�U�
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úHNLO���� +HGHI�XQVXUODUÖQ�EXOXQGXøX�NRRUGLQDW�
PLNWDUODUÖ

=DPDQD�J|UH�LOHWLûLP�VD\ÖODUÖ�YH�NRRUGLQDW�VD\ÖODUÖ�
NDUûÖODûWÖUÖODUDN� ûHNLO� ��·GHNL� JUDILNWH�
J|VWHULOPLûWLU�� .ÖUPÖ]Ö� oL]JL� LOHWLûLP� VD\ÖVÖ�� PDYL�
oL]JL�WHVSLW�HGLOHQ�NRQXP�VD\ÖVÖGÖU��ùOHWLûLP�VD\ÖVÖ�
YH�NRQXP�VD\ÖODUÖ� oRøX�]DPDQ�ELU�ELULQH�SDUDOHO�
ROGXøX�J|U�OP�ûW�U��+HGHI�XQVXUODUÖQ�oRøXQOXNOD�
\DSWÖøÖ� J|U�ûPHOHUL� IDUNOÖ� NRRUGLQDWODUGDQ�
JHUoHNOHûWLUGLøL�DQODûÖOPDNWDGÖU�

úHNLO���� +HGHI�XQVXUODUÖQ�J|U�ûPH�YH�NRRUGLQDW�
JUDILøL

9HUL� VHWL� ����� ����� YH� ������ VDDWOHUL� DUDVÖQGD� �o�
]DPDQ� DUDOÖøÖQD� E|O�QP�ûW�U� 0DYL� oL]JL� ����
VDDWOHUL�� NÖUPÖ]Ö� oL]JL� ����� YH� \HûLO� oL]JL� ������
VDDWOHUL� DUDVÖQÖ� WHPVLO� HWPHNWHGLU�� úHNLO� ��·GHNL�
JUDILNWH� KHGHI� XQVXUODUÖQ� ���� VDDWOHUL� DUDVÖQGD�
J|U�ûPH�PLNWDUÖQÖQ�\RN�GHQHFHN�NDGDU�D]�ROGXøX���
������VDDWOHUL�DUDVÖQGDNL�J|U�ûPH�PLNWDUÖQÖQ�ID]OD�
ROGXøX�J|]OHPOHQPLûWLU��

úHNLO���� =DPDQ�DUDOÖNODUÖQD�J|UH�J|U�ûPH�JUDILøL

=DPDQ� DUDOÖNODUÖQD� J|UH� \DSÖODQ� KHGHI� XQVXUODU�
WDUDIÖQGDQ� \DSÖODQ� J|U�ûPHOHULQ� NRQXP� ELOJLOHUL�
ûHNLO� ��·GDNL�KDULWD��]HULQGH� J|VWHULOPLûWLU��0DYL�

QRNWDODU�����VDDWOHUL��NÖUPÖ]Ö�QRNWDODU������YH�\HûLO�
QRNWDODU� ������VDDWOHUL� DUDVÖQÖ� WHPVLO� HWPHNWHGLU��
+HGHI� XQVXUODUÖQ� EX� E|OJHGH� WRSODQDQ� YHUL� VHWL�
LoHULVLQGH� DNWLI� ROGXøX� ]DPDQ� DUDOÖøÖQÖQ� ������
������VDDWOHUL�DUDVÖQGD�ROGXøX�DQODûÖOPDNWDGÖU�

úHNLO� ��� =DPDQ� DUDOÖNODUÖQD� J|UH� J|U�ûPHOHULQ�
KDULWD��]HULQGH�J|VWHULPL

���� ùVWDWLVWLNL�$QDOL]

+HGHI� XQVXUODUÖQ� \DSWÖNODUÖ� J|U�ûPHOHU�
NXOODQGÖNODU� oDøUÖ� DGODUÖQD� J|UH� UHQNOHQGLULOHUHN�
ûHNLO���·GHNL�KDULWD��]HULQGH�J|VWHULOPLûWLU��+DULWD�
�]HULQGHNL� UHQNOHQGLULOPLû� QRNWDODU� EDNÖOGÖøÖQGD�
KHU KHGHI� XQVXU� LoLQ� IDUNOÖ� UHQNOH� EXOXQGXNODUÖ�
NRQXPODU�EHOLUWLOPLûWLU�

úHNLO���� dDøUÖ�DGODUÖQD�J|UH�KHGHI�XQVXUODUÖQ�
KDULWD��]HULQGH�J|VWHULPL
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5DQD�oDøUÖ�DGÖOÖ�KHGHI�XQVXU�ED]�DOÖQDUDN�]DPDQ�
LoHULVLQGH�JLWWLøL�NRRUGLQDWODU� ûHNLO���·GHNL�KDULWD�
�]HULQGH�J|VWHULOPLûWLU��+HGHI�XQVXUXQ�LON�RODUDN�
��0D\ÖV·GD�úH\KDKPHWOL� NX]H\EDWÖVÖQGD�J|U�ûPH�
\DSWÖøÖ� VRQUDVÖQGD� LVH� +DFÖPXVD·\D� JLGHUHN�
NRQXPXQX� GHøLûWLUGLøL� J|U�OP�ûW�U�� ùOHUOH\HQ�
WDULKOHUGH� KDULWDQÖQ� GRøXVXQGD� EXOXQDQ�
<HûLO|]·�Q� EDWÖVÖQGDQ� NX]H\EDWÖ\D� KDUHNHW� HWWLøL�
EHOLUOHQPLûWLU��(Q�VRQ�RODUDN�KDULWDQÖQ�NX]H\LQGH�
EXOXQDQ�ùQOHU�E|OJHVLQGH�J|U�ûPH�\DSPÖûWÖU�

úHNLO���� 5DQD�oDøUÖ�DGOÖ�KHGHILQ�WDULKOHUH�J|UH�
J�]HUJkK�KDULWDVÖ

<LQH� 5DQD� oDøUÖ� DGOÖ� KHGHI� XQVXU� ED]� DOÖQDUDN�
EXOXQGXøX�NRRUGLQDWODUGD�NXOODQGÖøÖ�IUHNDQVODU�YH�
IUHNDQV� DUDOÖøÖ� ûHNLO� ��·GDNL� KDULWD� �]HULQGH�
J|VWHULOPLûWLU��5DQD� oDøUÖ� DGOÖ� KHGHI� XQVXUXQ� HQ�
G�û�N� ������� 0K]·GH�� ������� 0K]·GH� J|U�ûPH�
\DSWÖøÖ�WHVSLW�HGLOPLûWLU��

úHNLO���� dDøUÖ�DGÖQD�J|UH�KHGHI�XQVXUODUÖQ�
IUHNDQV�YH�IUHNDQV�DUDOÖøÖ

7DEOR� �·GD� ��� IDUNOÖ� KHGHI� XQVXUXQ� EXOXQGXøX��
XQVXUODUÖQ� oDøUÖ� DGODUÖ� YH� \DSWÖNODUÖ� J|U�ûPH�
PLNWDUODUÖ�J|VWHULOPLûWLU��(Q�D]�J|U�ûPH�\DSDQÖQ�
&HDVDU�� <RODQGD� YH� <RVKLD� oDøUÖ� DGOÖ� KHGHI�
XQVXUODUÖQ�YH�HQ�oRN�J|U�ûPH�\DSDQÖQ�5DQD�oDøUÖ�
DGOÖ�KHGHI XQVXU�ROGXøX�EHOLUOHQPLûWLU�

7DEOR��� +HGHI�XQVXUODUÖQ�WRSODP�J|U�ûPH�
PLNWDUODUÖ

+HGHI�dDøUÖ�
$GÖ

*|U�ûPH�
0LNWDUÖ

� &DHVDU ��
� <RODQGD ��
� <RVKLR ��
� 6WDFH\ ��
� 1LQD ��
� -RDQ ��
� .\OHH ��
� /RJDQ ��
� $UGHQ ��
�� /DQD ��
�� -DGH ��
�� 'H[WHU ��
�� 1D\GD ��
�� 5DQD ��
�� 'H[WHU ��
�� 1D\GD ��
�� 5DQD ��

+HGHI� XQVXUODUÖQ� IDUNOÖ� RODUDN� WHVSLW� HGLOGLNOHUL�
NRRUGLQDW� PLNWDUODUÖ� WDEOR� �·GH� J|VWHULOPLûWLU��
-DGH�� -RDQ� YH� .\OHH� oDøUÖ� DGOÖ� KHGHI� XQVXUODUÖQ�
GDKD�D]�\HU�GHøLûWLUGLøL�YH�E|OJHGH�GDKD�D]�KDUHNHW�
HWWLøL�DQODûÖOPDNWDGÖU�� �<RVKLR��<RODQGD�YH�5DQD�
oDøUÖ� DGOÖ� KHGHI� XQVXUODUÖQ� LVH� GDKD� ID]OD� \HU�
GHøLûWLUHQ� YH� GDKD� KDUHNHWOL� ELU� KHGHI� ROGXøX�
WHVSLW�HGLOPLûWLU��7DEOR���YH���NDUûÖODûWÖUÖOGÖøÖQGD�
5DQD� oDøUÖ� KHGHI�XQVXUXQ�GLøHU�KHGHI�XQVXUODUD�
J|UH�GDKD�DNWLI�J|U�ûPH�\DSWÖøÖ�YH�\HU�GHøLûWLUGLøL��
-DGH� oDøUÖ� DGOÖ� KHGHI� XQVXUXQ� D]� \HU�
GHøLûWLUPHVLQH� NDUûÖQ� J|U�ûPH� PLNWDUÖQÖQ�
RUWDODPD� J|U�ûPH� PLNWDUÖQÖQ� �]HULQGH� ROGXøX�
J|U�OP�ûW�U�
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7DEOR��� +HGHI�XQVXUODUÖQ IDUNOÖ�NRRUGLQDWODUGD�
EXOXQPD�PLNWDUODUÖ

+HGHI�
dDøUÖ�$GÖ

%XOXQXODQ�)DUNOÖ�
.RRUGLQDW�6D\ÖODUÖ

� -DGH �
� -RDQ �
� .\OHH �
� $UGHQ �
� &DHVDU �
� 'H[WHU �
� /RJDQ �
� /DQD �
� 1D\GD �
�� 1LQD �
�� 6WDFH\ �
�� 5DQD ��
�� <RODQGD ��
�� <RVKLR ��

���7$57,ú0$�9(�6218d

9HUL� VHWL� �]HULQGH� \DSÖODQ� N�PHOHPH� DQDOL]OHUL�
VRQXFXQGD� KHGHI� XQVXUODUÖQ� KDULWD� �]HULQGH�
\RøXQODûWÖøÖ� E|OJHOHUL� WHVSLW� HWPHN� PDNVDGÖ\OD�
HOGH� HGLOPHN� LVWHQHQ� N�PH� \DSÖODUÖ� \�NVHN�
\RøXQOXNOX�YH�N�o�N�N�PHOHUGLU��0HYFXW�YHUL�VHWL�
�]HULQGH� '%6&$1�� .�PHDQV� YH� 3$0�
DOJRULWPDODUÖ\OD� \DSÖODQ� N�PHOHPH DQDOL]OHUL�
QHWLFHVLQGH�ROXûDQ�N�PHOHPHOHU�KDULWDODU��]HULQGH�
J|VWHULOPLûWLU�� úHNLO� �·GH� '%6&$1�
DOJRULWPDVÖQGDNL�PDYL��PRU�YH�NDKYHUHQJL�UHQNOL�
N�PHOHULQ� \�NVHN� \RøXQOXNOX� E�\�N� N�PHOHU�
ROXûWXUDUDN�JHQLû�ELU�DODQD�\D\ÖOGÖøÖ�J|U�OP�ûW�U��
%X�ûHNLOGH�ROXûDQ�N�PHOHUL�E|OPHN�LoLQ�LNLQFL�ELU�
LWHUDV\RQ� \DSDUDN� E�\�N� N�PHOHULQ� GDKD� N�o�N�
N�PHOHUH�D\UÖOPDVÖ�JHUHNPHNWHGLU��$QFDN�ûHNLO����
YH���·GH�J|VWHULOHQ�

.�0HDQV� YH� 3$0� DOJRULWPDODUÖ\OD� HOGH� HGLOHQ�
N�PHOHQPHOHU� LNLQFL� ELU� LWHUDV\RQD� JHUHN�
NDOPDGDQ� GDKD� X\JXQ� E�\�NO�NWH� ROXûPXû� YH�
\RøXQOXN� RODUDN� GDKD� X\JXQ� N�PHOHQGLøL�
J|]OHPOHQPLûWLU�

=DPDQ�VHULVL�DQDOL]L�QHWLFHVLQGH�KHGHI�XQVXUODUÖQ�
]DPDQ� LoLQGHNL� J|U�ûPH� JUDILøL�� \HU� GHøLûWLUPH�
JUDILøL� RUWD\D� oÖNDUÖOPÖûWÖU�� *|U�ûPH� YH� \HU�
GHøLûWLUPH� JUDILNOHULQLQ� ELUELULQH� SDUDOHO� ROPDVÖ�
QHWLFHVLQGH�KHGHI�XQVXUODUÖQ�\DSWÖNODUÖ�J|U�ûPHOHU�
LoLQ� \HU� GHøLûWLUPH� HøLOLPOHUL� ROGXøX� RUWD\D�
NR\XOPXûWXU�� $\UÖFD� J�QO�N� ]DPDQÖ� �o� DUDOÖøD�
E|OHUHN� KDQJL� ]DPDQ� DUDOÖNODUÖQGD� KHGHI�

XQVXUODUÖQ� GDKD� ID]OD� J|U�ûPH� \DSWÖNODUÖ�
EXOXQDUDN� DNWLI� ROXQDQ� ]DPDQ� DUDOÖøÖ�
EXOXQPXûWXU�

ùVWDWLVWLNVHO�DQDOL]OHUOH�QHWLFHVLQGH�ELU�D\OÖN�]DPDQ�
SHUL\RGX� LoHULVLQGH� KHGHI� XQVXUXQ� WDPDPÖQÖQ�
YH\D� LVWHQLOHQ�KHUKDQJL�ELU�KHGHI�XQVXUXQ�KDULWD�
�]HULQGH�EXOXQGXNODUÖ�NRRUGLQDWODU�J|VWHULOPLûWLU��
%HOLUOHGLøLPL]�ELU�KHGHI�XQVXU��]HULQGHQ�]DPDQD�
J|UH� EXOXQGXøX� NRRUGLQDWODU� KDULWD� �]HULQH�
\HUOHûWLULOHUHN� J�]HUJkK� KDULWDVÖ� oÖNDUÖOPÖûWÖU��
*LWWLøL�NRRUGLQDWODUGD�NXOODQGÖøÖ�IUHNDQVODU�KDULWD�
�]HULQGH� J|VWHULOPLûWLU�� =DPDQ� DUDOÖNODUÖQD� J|UH�
KHGHI� XQVXUODUÖQ� \DSWÖNODUÖ� J|U�ûPH� PLNWDUODUÖ�
WHVSLW� HGLOPLûWLU��2OXûWXUXODQ� WDEORODU� \DUGÖPÖ\OD�
EHOLUOHGLøLPL]� ELU� XQVXUXQ� ]DPDQ� LoHULVLQGH�
EXOXQGXøX�NRQXPODU�RUWD\D�NRQXOPXûWXU��

<DSÖODQ� DQDOL]OHU� QHWLFHVLQGH� KHGHI� XQVXUODUÖQ�
\RøXQODûWÖøÖ�E|OJHOHUH�J|QGHULOHFHN�LQVDQVÖ]�KDYD�
DUDFÖ��NHûLI�YH�J|]HWOHPH XQVXUODUÖQÖQ�PLNWDUODUÖ�YH�
DUDPD� \DSÖODFDN� E|OJHOHU� EHOLUOHQHELOLU�� $\UÖFD�
ROXûDQ� N�PH� ûHNLOOHULQH� EDNDUDN� N�PH� PHUNH]�
QRNWDVÖQD� YH\D� N�PHQLQ� ROXûWXøX� HQOHP� YH�
ER\ODP� GRøUXOWXVXQGD� GRVW� XQVXUODUÖQ�
N�PHOHQPHQLQ� ROGXøX� E|OJH\H� KDUHNHW� HWPHVL�
VDøODQDELOLU�� .�o�N� N�PHOHPHOHU� LoLQ� N�PH�
E|OJHVLQH�WRSoX�DWÖûÖ�\DSDUDN�KHGHI�XQVXUODU�LoLQ�
FD\GÖUÖFÖ� HWNL� ROXûWXUXODELOLU�� +HGHI� E|OJH\H�
\DSÖODFDN� RSHUDV\RQODU� LoLQ� KHGHIH� \DNODûPD�
LVWLNDPHWOHUL�EHOLUOHQHELOLU�

%|OJHGH�EXOXQDQ�LVWLKEDUDW�ELULPOHUL�YH�HOHNWURQLN�
KDUS� WLPOHULQLQ�E|OJH�ED]ÖQGD�KHGHILQ�NXOODQGÖøÖ�
IUHNDQV�� IUHNDQV� EDQWODUÖ� YH� ]DPDQODUÖQÖ� ELOPHVL�
(0� VSHNWXUXP� �]HULQGH� \DSÖODFDN� DUDPD�
IDDOL\HWOHULQLQ� SODQODPDVÖQÖ� YH� LFUD� HGLOPHVLQL�
NROD\ODûWÖUDELOLU�� (OHNWURQLN� WDDUUX]� XQVXUODUÖQÖQ�
N�PHOHQPLû� E|OJH\H� GRøUX� DQWHQOHULQL�
\|QOHQGLUHUHN� GDKD� HWNLQ� HOHNWURQLN� NDUÖûWÖUPD�
\DSPDVÖ�VDøODQDELOLU��

+HGHI� XQVXUXQ� J�]HUJkK� KDULWDODUÖ� \DUGÖPÖ� LOH�
KHGHILQ�PDNVDW� YH� QL\HWLQL�� KDUHNHW� LVWLNDPHWLQL��
LOHWLûLP�LoLQGH�EXOXQGXøX�GLøHU�KHGHI�XQVXUODUÖ�YH�
J�]HUJkK��]HULQGH�PXKWHPHO� JL]OHQPH�QRNWDODUÖ�
KDNNÖQGD� LVWLKEDUDW� ELULPOHULQH� ILNLU� YHUHELOLU��
$\UÖFD� J�]HUJkK� KDULWDODUÖQÖQ� �]HULQGH� YH\D�
\DNÖQÖQGD� EXOXQDQ� GRVW� XQVXUODUÖQ� X\DUÖOPDVÖ�
VDøODQDELOLU�� (OGH� HGLOHQ� WDEORODUÖQ�
LOLûNLOHQGLULOPHVL� QHWLFHVLQGH� WDNWLN� VDKDGD� GDKD�
DNWLI� RODUDN� KDUHNHW� HGHQ� KHGHI� XQVXUODU� RUWD\D�
oÖNDUÖODELOLU�
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dDOÖûPD�NDSVDPÖQGD��]HULQGH�DQDOL]�\DSÖODQ�YHUL�
PLNWDUÖ� N�o�N� ELU� E|OJH\L� NDSVDPDNWDGÖU�� 'DKD�
E�\�N�ER\XWOX�YHULOHU��]HULQGH�\DSÖODFDN�DQDOL]OHU�
VRQXFXQGD� VWUDWHMLN�ER\XWWD�GDKD� DQODPOÖ� YHULOHU�
HOGH� HGLOHELOLU�� 9HULOHU� �]HULQGH� \DSÖODFDN�
ELUOLNWHOLN� NXUDOODUÖ� DQDOL]L\OH� KHGHI� XQVXUODUÖQ�
DUDVÖQGD� EDøODQWÖODU� RUWD\D� oÖNDUÖODELOLU��
6ÖQÖIODQGÖUPD�DOJRULWPDODUÖ�NXOODQÖODUDN�KHGHIOHULQ�
EHOOL� NULWHUOHUH� J|UH� VÖQÖIODQGÖUÖOPDVÖ� VDøODQDELOLU��
<DSÖODQ�LVWDWLVWLNVHO�DQDOL]OHU�KHU�KHGHI�XQVXU�LoLQ�
D\UÖ� D\UÖ� \DSÖODELOLU��(OHNWURQLN�KDUS� VLVWHPOHULQH�
HQWHJUH�HGLOHFHN�ELU�\D]ÖOÖPOD�YHUL\L�WRSOD\DFDN�YH�
DQDOL]�HGHFHN�ELU�RWRPDV\RQ�VLVWHPL�NXUXODELOLU�

.$<1$./$5

>�@� 3RLVHO�� 5��� ������ ,QIRUPDWLRQ� ZDUIDUH� DQG�
HOHFWURQLF� ZDUIDUH V\VWHPV�� %RVWRQ��
0DVVDFKXVHWWV���$UWHFK�+RXVH�

>�@�(OVZRUWK��$�7���������(OHFWURQLF�ZDUIDUH��1HZ�
<RUN��1RYD�6FLHQFH�3XEOLVKHUV�

>�@�$NSÖQDU��+���������9HUL�WDEDQODUÖQGD�ELOJL�NHûIL�
YH�YHUL�PDGHQFLOLøL��ùVWDQEXO�hQLYHUVLWHVL�ùûOHWPH�
)DN�OWHVL�'HUJLVL������VV�������

>�@� 6KDUPD�� $�� *XSWD�� 5�� 	� 7LZDUL�� $� ������
,PSURYHG� 'HQVLW\� %DVHG� 6SDWLDO� &OXVWHULQJ� RI�
$SSOLFDWLRQV� RI�1RLVH�&OXVWHULQJ�$OJRULWKP� IRU�
.QRZOHGJH� 'LVFRYHU\� LQ� 6SDWLDO� 'DWD��
0DWKHPDWLFDO�3UREOHPV�,Q�(QJLQHHULQJ��SS�������
KWWSV���ZZZ�KLQGDZL�FRP�MRXUQDOV�PSH�����
������������(ULûLP�7DULKL���������������

>�@� 0LOOHU�� +�� -��� YH� +DQ�� -��� ������ 'LVFRYHULQJ�
JHRJUDSKLF�NQRZOHGJH�LQ�GDWD�ULFK�HQYLURQPHQWV��
$� UHSRUW� RQ� D� VSHFLDOLVW� PHHWLQJ�� 6,*.''�
([SORUDWLRQV�����SS��������

>�@�.DR��-��&KDQ��7��/DL��)��/LQ��%��6XQ��:��&KDQJ��
.��/HX��)��	�/LQ��-�������6SDWLDO�DQDO\VLV�DQG�GDWD�
PLQLQJ�WHFKQLTXHV�IRU� LGHQWLI\LQJ�ULVN�IDFWRUV�RI�
RXW�RI�KRVSLWDO� FDUGLDF� DUUHVW�� ,QWHUQDWLRQDO�
-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW����������SS��
����������

>�@�)HROL��(���3HUH]�*RPH]��5���2\RQDUWH��&���YH�
,EDQH]�� -�-��� ������ 8VLQJ� VSDWLDO� GDWD� PLQLQJ� WR�
DQDO\]H� DUHD�GLYHUVLW\� SDWWHUQV� DPRQJ� VRLO��
YHJHWDWLRQ�� DQG� FOLPDWH�� $� FDVH� VWXG\� IURP�
$OPHULD��6SDLQ��*HRGHUPD�������S����������

>�@� 7VDL�� &�)��� /LX� &�:��� ������ .,'%6&$1�� D�
QHZ� HIILFLHQW� GDWD� FOXVWHULQJ� DOJRULWKP� IRU� GDWD�
PLQLQJ� LQ� ODUJH� GDWDEDVH�� /HFWXUH� 1RWHV� LQ�

&RPSXWHU�6FLHQFH��5XWNRZVNL��/���7DGHXVLHZLF]��
5��� =DGHK�� /�$�� DQG� =XUDGD�� -�0�� �(GV���� ������
SS���������

>�@�+DKVOHU��0���3LHNHQEURFN��0���$U\D��6���0RXQW��
'��� ������ 'HQVLW\� %DVHG� &OXVWHULQJ� RI�
$SSOLFDWLRQV�ZLWK�1RLVH��'%6&$1��DQG�5HODWHG�
$OJRULWKPV��5�SDFNDJH�YHUVLRQ�������

>��@� 6LODKWDURøOX�� *��� ������ 9HUL� PDGHQFLOLøL��
.DYUDP�YH�DOJRULWPDODUÖ���·�QF��%DVÖP��ùVWDQEXO��
3DSDW\D�<D\ÖQFÖOÖN�

>��@� 0DHFKOHU�� 0��� 5RXVVHHXZ�� 3��� 6WUX\I�� $���
+XEHUW��0���+RUQLN����.����������FOXVWHU��&OXVWHU�
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