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0LPDU�$GD\ODUÖQÖQ�3DUDPHWULN�7DVDUÖP�<DNODûÖP�
7HUFLKOHULQLQ�3URMH�'HøHUOHQGLUPHVLQH�(WNLVL

g=(7

3UREOHPOHUH�o|]�P�|QHULOHUL�JHWLUPHN�RODUDN�WDQÖPODQDQ�WDVDUÖP�J�Q�P�]GH��oRN�
GDKD� NRPSOHNV� YH� Lo� LoH� JHoPLû� ELUoRN� HWNHQGHQ� HWNLOHQHQ� NRQXODUD� oDUH�
�UHWPHNWH� EXQX�\DSDUNHQ�GH�YDU�RODQ�NRûXOODUD�YH�JHUHNVLQLPOHUH�GLNNDW�HWPHVL�
EHNOHQLOPHNWHGLU�� 7DVDUÖPÖQ� K�N�P� V�UG�ø�� W�P� DODQODUGD� DUWÖN� GHøLûNHQOHU��
VÖQÖUOÖOÖNODU� YH� JHUHNVLQLPOHU� |Q� SODQD� oÖNPDNWD� YH� WDVDUÖP� V�UHFLQL�
ûHNLOOHQGLUPHNWHGLU�� g]HOOLNOH� PLPDUL� JLEL� oHYUH� NRûXOODUÖQÖQ� ELUHELU� HWNLOHGLøL��
PDOL\HW�YH�]DPDQ�KHVDSODUÖQÖQ�\DSÖOGÖøÖ�GXUXPODUGD�DUWÖN�SUREOHP�IDUNOÖ�ER\XWODUGD�
GHøHUOHQGLULOPHOL� YH� RUWD\D� NRQDQ� WDVDUÖP� o|]�POHULQLQ� HQ� RSWLPXPX� YH� HQ�
X\JXQX�NDEXO�J|UPHOLGLU��
%X�DUDûWÖUPD�NDSVDPÖQGD�GDKD�|QFH�SURMHOHULQGH�SDUDPHWULN�WDVDUÖP�LONHOHULQL�KLo�
NXOODQPDPÖû� PLPDU� DGD\ODUÖQD� X\JXQ� ELU� V�UH� ER\XQFD�� X\JXODPD\D� GD\DOÖ�
SDUDPHWULN� WDVDUÖP� HøLWLPL� YHULOPLûWLU�� <�U�W�OHQ� HøLWLP� LoHULVLQGH� SDUDPHWULN�
WDVDUÖPÖQ�WHPHO�LONHOHUL�LOH��UHWLP�DûDPDVÖQGDNL�SUDWLNOHUL�YH�GLQDPLNOHUL�NRQXVXQGD�
oDOÖûPDODU� \�U�W�OP�ûW�U�� (øLWLP� VRQUDVÖQGD� NDWÖOÖPFÖODUÖQ� SDUDPHWULN� WDVDUÖP�
SUHQVLSOHULQH�X\JXQ�ELU�REMH� WDVDUODPDODUÖ�YH��UHWPHOHUL� LVWHQPLûWLU��hUHWLOHQ�EX�
REMHOHU� EX� oDOÖûPD� LoLQ� |]HO� RODUDN� JHOLûWLULOHQ� UXEULN� |OoHN� LOH� GHøHUOHQGLULOPLû��
JHOLûWLULOHQ� |OoHøLQ� JHoHUOLOLN� YH� J�YHQLOLUOLN� DQDOL]OHUL� \DSÖOPÖûWÖU�� $\UÖFD� PLPDU�
DGD\ODUÖQÖQ� SDUDPHWULN� WDVDUÖPD� NDUûÖ� WXWXP� YH� J|U�ûOHUL� LQFHOHQHUHN� SURMH�
JHOLûWLUPH� DûDPDVÖQGDNL� PRWLYDV\RQODUÖ� YH� SHUIRUPDQVODUÖQD� \DQVÖPDODUÖ�
GHøHUOHQGLULOPLûWLU�
$QDKWDU�.HOLPHOHU� 3DUDPHWULN�7DVDUÖP��0LPDUOÖNWD�3DUDPHWULN�7DVDUÖP�(øLWLPL�
3DUDPHWULN�7DVDUÖP�3URMH�'HøHUOHQGLUPH�gOoHøL

$%675$&7

7KH� GHVLJQ�� ZKLFK� LV� GHILQHG� DV� EULQJLQJ� VROXWLRQV� WR� WKH� SUREOHPV�� LV� QRZ�
H[SHFWHG� WR�SURGXFH� UHPHGLHV� IRU�PDQ\ PRUH� FRPSOH[� DQG� LQWHUWZLQHG� LVVXHV��
ZKLOH�DOVR�SD\LQJ�DWWHQWLRQ�WR�WKH�H[LVWLQJ�FRQGLWLRQV�DQG�QHHGV��,Q�DOO�DUHDV�ZKHUH�
WKH� GHVLJQ� SUHYDLOV�� WKH� YDULDEOHV�� OLPLWDWLRQV� DQG� UHTXLUHPHQWV� DUH� QRZ� DW� WKH�
IRUHIURQW� DQG� VKDSH� WKH� GHVLJQ� SURFHVV�� (VSHFLDOO\� ZKHQ� WKH� HQYLURQPHQWDO�
FRQGLWLRQV� VXFK� DV� DUFKLWHFWXUH� DIIHFW� WKH� HQYLURQPHQW� DQG� FRVW� DQG� WLPH�
FDOFXODWLRQV�DUH�PDGH��WKH�SUREOHP�VKRXOG�EH�DVVHVVHG�LQ�GLIIHUHQW�GLPHQVLRQV�DQG�
WKH�EHVW�DQG�PRVW�DSSURSULDWH�GHVLJQ�VROXWLRQV�VKRXOG�EH�DFFHSWHG�
:LWKLQ�WKH�VFRSH�RI�WKLV�UHVHDUFK��DSSOLFDWLRQ�EDVHG�SDUDPHWULF�GHVLJQ�WUDLQLQJ�KDV�
EHHQ� JLYHQ� WR� DUFKLWHFW� FDQGLGDWHV� ZKR� KDYH� QHYHU� XVHG� SDUDPHWULF� GHVLJQ�
SULQFLSOHV� LQ� WKHLU� SURMHFWV�� 7KH� PDLQ� SULQFLSOHV� RI� SDUDPHWULF� GHVLJQ� DQG� WKH�
SUDFWLFHV�DQG�G\QDPLFV�RI� WKH�SURGXFWLRQ�SURFHVV�KDYH�EHHQ�FDUULHG�RXW� LQ� WKH�
WUDLQLQJ��$IWHU�WKH�WUDLQLQJ��SDUWLFLSDQWV�ZHUH�DVNHG�WR�GHVLJQ�DQG�SURGXFH�REMHFWV�
WKDW�ILW�WKH�SDUDPHWULF�GHVLJQ�SULQFLSOHV��7KHVH�REMHFWV�ZHUH�HYDOXDWHG�ZLWK�D�UXEULF�
VFDOH�GHYHORSHG�VSHFLILFDOO\�IRU�WKLV�VWXG\�DQG�YDOLGLW\�DQG�UHOLDELOLW\�DQDO\]HV�RI�
WKH�GHYHORSHG�VFDOH�ZHUH�SHUIRUPHG��,Q�DGGLWLRQ��DUFKLWHFW�FDQGLGDWHV
�DWWLWXGHV�
DQG� YLHZV� WRZDUGV� SDUDPHWULF� GHVLJQ� ZHUH� H[DPLQHG� DQG� WKHLU� LPSDFW� RQ� WKH�
PRWLYDWLRQ�DQG�SHUIRUPDQFH�RI�WKH�SURMHFW�GHYHORSPHQW�VWDJH�ZHUH�HYDOXDWHG�

.H\ZRUGV� 3DUDPHWULF�'HVLJQ��3DUDPHWULF�'HVLJQ�7UDLQLQJ�LQ�$UFKLWHFWXUH�
3DUDPHWULF�'HVLJQ�3URMHFW�(YDOXDWLRQ�6FDOH
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7HNQRORMLN� JHOLûPHOHU� WDVDUÖP� V�UHFLQL� YH�
WDVDUÖPFÖQÖQ� NXOODQGÖøÖ� DUDoODUÖ� ûHNLOOHQGLUPHNWH�
YH� \HQLOHPHNWHGLU�� %X� QRNWDGD� WDVDUÖPFÖ�� |]J�Q�
ILNULQL� RUWD\D� NR\PD� QRNWDVÖQGD� WHNQRORMLQLQ�
RODQDNODUÖQGDQ� ID\GDODQDUDN� WHPVLOL� oÖNWÖODUGDQ�
]L\DGH�KHVDSODPDOÖ�YH�DQDOL]�HGLOHELOLU�ELU�WDVDUÖP�
RUWD\D�NR\PDVÖ�JHUHNPHNWHGLU��$QFDN�EX�ûHNLOGH�
WHNQRORML\H�VDKLS�ROPD�|WHVLQGH�KDNLP�RODELOGLøLQL�
J|VWHUHELOHFHN�YH�RUWD\D� NRQDQ� WDVDUÖPÖQ�JHUoHN�
GHøHUOHU� YH� YHULOHU� ÖûÖøÖQGD� KD]ÖUODQGÖøÖQÖ�
J|VWHUHELOHFHNWLU�� 3DUDPHWULN� 7DVDUÖP� LONHOHUL� GH
WDP�EX�QRNWDGD�GHYUH\H�JLUHU>�@��&URVV·D�>�@�J|UH�
V�UHFLQ� LQFHOHQPHVL� YH� VÖQÖUOÖOÖNODUÖQÖQ�
WDQÖPODQPDVÖ� JHUHNLU�� 1LKDL� WDVDUÖPGDQ� oRN�
V�UHFLQ� LQFHOHQPHVL�� NHQGL� VÖQÖUOÖ� DODQODUÖQÖQ�
WDQÖPODQPDVÖ�� W�P� WDVDUÖP� DOWHUQDWLIOHULQLQ�
GHøHUOHQGLULOPHVL�JHUHNPHNWHGLU��

7HNQRORMLQLQ� JHWLUGLøL� RODQDNODUOD� WDVDUÖP�
\DNODûÖPODUÖQGDNL� EX� GHøLûLP�� 0LPDUL� \DUDWÖP�
V�UHFLQL� GH� \DNÖQGDQ� HWNLOHPLû� YH� GDKD� ID]OD�
GLVLSOLQOHUDUDVÖ� LOLûNLVHO�ELU�IRUPDWD�V�U�NOHPLûWLU��
0LPDUL� V�UHoWH� HWNLQ� URO� R\QD\DQ�� oHYUHVHO�
NRûXOODU��\DSÖP�PDOL\HWL��HQHUML�JHUHNVLQLPL��U�]JDU�
ûLGGHWL�� GHQL]H� X]DNOÖN� JLEL� YHULOHU�� WDVDUÖP�
LoHULVLQGH�SDUDPHWUH�RODUDN�WDQÖPODQÖU�YH�PLPDUÖQ�
\|QHWLPLQGH�GHøHUOHQGLULOHUHN� WDVDUÖPD� HWNL� HGHU�
>�@�� � %X� QRNWDGD� PLPDUODUÖQ� EX� oRNOX� \DSÖ� YH�
GLVLSOLQ�LoHULVLQGH�NHQGLQH�\HU�HGLQPHVL�oRN�GDKD�
ID]OD� |QHP� ND]DQÖU�� %X� QRNWDGD�� WDVDUÖP�
SUREOHPOHULQLQ�ELOHûHQOHULQL� LQFHOH\HQ�/DZVRQ·ÖQ�
>�@� WHVSLWOHUL� GH� EX� VRQXFX� SHNLûWLUPHNWHGLU��
/DZVRQ� WDVDUÖPFÖQÖQ� DUWÖN� SUREOHP� o|]PHNWHQ�
oRN�NDUPDûÖN�YH�ELUELUL�LOH�JLULIW�LOLûNLOHU�LoHULVLQGH�
RODQ�GXUXPODUÖ� o|]�POHPHVL� JHUHNHQ�NLûL� RODUDN�
WDVDUÖPFÖ\Ö� WDQÖPODPDNWDGÖU��7DVDUÖPÖQ��SUREOHP�
o|]�P�QH� \|QHOLN� GRøUXVDO� ELU� IDDOL\HWWHQ� oRN��
NDUPDûÖN� WDVDUÖP� KXVXVODUÖQÖQ� WDQÖPODQÖS�
GHøHUOHQGLULOPHVLQGH� X]PDQ� J|UXࡇûXࡇQX �Qࡇ JHUHNOL�
ROGXøX��o|]�PH�GD\DOÖ ELU�V�UHo RODUDN�DQODûÖOPDVÖ�
JHUHNPHNWHGLU�>�@��

*HOLQHQ� QRNWDGD�� WHNQRORMLQLQ� VDøODGÖøÖ� KÖ]OÖ�
KHVDSODPD�YH�GHWD\OÖ�DQDOL]�HGHELOPH�\HWLOHULQGHQ�
ID\GDODQDUDN� DQFDN� WDVDUÖP� V�UHFLQGH� HQ� GRøUX�
DOWHUQDWLIOHU� HOGH� HGLOHELOLU�� 6FKQDEHO� 	�
.DUDNLHZLF]·ÖQ� >�@� RUWD\D� NR\GXøX� SDUDPHWULN�
WDVDUÖP�G|QJ�V��GH�EXQXQ�DQFDN�ELOJLVD\DUODUOD�YH�
DOJRULWPLN� \DNODûÖPODUOD� \DSÖODELOHFHøLQL�
LVSDWODPÖûWÖU��*DQH·LQ� >�@� WDQÖPODGÖøÖ� SDUDPHWULN�
VLVWHP� ROXûWXUPD� GL\DJUDPÖQGD� GD� EX� \DNODûÖPÖ�
EHQLPVH\HQ�YH\D�NXOODQPDN�LVWH\HQ�WDVDUÖPFÖODUÖQ�

YH� PLPDUODUÖQ� VD\ÖVDO� KHVDSODPD� \HWLVL� LOH�
ELOJLVD\DUÖ� ûHNLOOHQGLUHELOHFHøL� YH� HOGH� HWPHN�
LVWHGLøL� YDU\DV\RQODUD� DQFDN� EX� ûHNLOGH�
XODûDELOHFHøLQL�RUWD\D�NR\PXûWXU�

3DUDPHWULN� WDVDUÖP� LONHOHUL� LOH� VD\ÖVDO� RUWDPGD�
WDVDUÖP� YDU\DV\RQODUÖ� ROXûWXUPDN� LoLQ� LNL� DQD�
\|QWHP�PHYFXWWXU��%XQODUGDQ�ELULQFLVL��ELOJLVD\DU�
JUDILøL� \DUGÖPÖ� LOH� PRGHOOHPH� WDQÖPODUÖ�
ROXûWXUXODELOLU�� ùNLQFL� \|QWHP� RODUDN� LVH��
DOJRULWPLN� o|]�POHPH� LOH� SURJUDPODPD� GHVWHNOL�
o|]�POHPHOHU� \DSÖODELOLU>�@�� +HU� LNL� \DNODûÖPGD�
NHQGL� LoHULVLQGH� ROXPOX�� ROXPVX]� GHøHUOHUL�
EDUÖQGÖUPDNWDGÖU�� 7HPVLOL� J|UVHOOHULQ�
ROXûWXUXOPDVÖQD�DOÖûÖN�RODQ�PLPDUODU��PRGHOOHPH�
LOH� SDUDPHWULN� WDVDUÖP� \DNODûÖPODUÖQD� \DWNÖQ� JLEL�
G�û�Q�OVHGH��EDUÖQGÖUGÖøÖ�SURVHG�UHO�ELOHûHQOHU�LOH�
/�VLVWHPOHU�� IUDNWDOOHU� YH� �UHWNHQ� PRGHOOHPH�
WHNQLNOHULQL� NDSVDPDNWDGÖUODU�� 2� QHGHQOH��
J|U�QHQGHQ� ]L\DGH� \LQH� DOJRULWPD� \RUXPODPD�
EHFHULVL� YH� DQDOL]� \HWLVL� JHUHNWLUPHNWHGLU�� %X�
\|QOHUL\OH� \LQH� SURJUDPODPD� G�]HQOHULQH�
EHQ]HPHNWHGLU�� 6DGHFH� DUDELULP� RODUDN� IDUNOÖOÖN�
J|VWHUPHNWHGLU��

%X� DUDûWÖUPD� NDSVDPÖQGD�� DQD� KLSRWH]�� WHUFLK�
HGLOHQ� SDUDPHWULN� WDVDUÖP� \DNODûÖPÖQÖQ� RUWD\D�
NRQDQ� SURMHQLQ� VRQXFXQD� YH� EDûDUÖVÖQD� HWNLVL�
ROPDGÖøÖ� \|Q�QGHGLU�� %X� QRNWDGD� SDUDPHWULN�
WDVDUÖP� �UHWLP� \DNODûÖPODUÖQGDQ� PRGHOOHPH� YH�
SURJUDPODPDQÖQ� HWNLVL� GHøHUOHQGLULOPLû� DUDVÖQGD�
ELU� IDUN� ROXS� ROPDGÖøÖ� DUDûWÖUÖOPÖûWÖU�� �$\UÖFD� DOW�
KLSRWH]� RODUDN�� WHUFLK� HGLOHQ� \DNODûÖPÖQÖQ�
PLPDUODUÖQ� SDUDPHWULN� WDVDUÖPD� NDUûÖ�
PRWLYDV\RQX��LOJLOL�YH�EDNÖû�DoÖûÖ�LQFHOHQPLûWLU�

�� <g17(0

$UDûWÖUPD� NDSVDPÖQGD�� PLPDU� DGD\ODUÖQD� X\JXQ�
ELU� V�UH� ER\XQFD�� X\JXODPD\D� GD\DOÖ� SDUDPHWULN�
WDVDUÖP� HøLWLPL� YHULOPLûWLU�� (øLWLP� LoHULVLQGH�
SDUDPHWULN� WDVDUÖPÖQ� �UHWLP� DûDPDVÖQGDNL�
X\JXODPDODU�YH�GLQDPLNOHU�NRQXVXQGD�oDOÖûPDODU�
\�U�W�OP�ûW�U�� )DUNOÖ� SDUDPHWULN� WDVDUÖP�
\DNODûÖPODUÖ� DQODWÖOPÖû� YH� X\JXODPD� PHWRWODUÖ�
�]HULQH� SUDWLN� oDOÖûPDODU \�U�W�OP�ûW�U�� %X�
|øUHWLP�V�UHFLQLQ� DNDELQGH��PLPDU� DGD\ODUÖQGDQ�
EHOLUOL� NRûXOODUÖ� NDSVDPÖQGD� SURWRWLSOHPH� YH�
WDVDUÖP��]HULQH�SURMH� JHOLûWLUPHOHUL�EHNOHQPLûWLU��
%XQXQ�LoLQ�KHP�QLFHO��GHQH\VHO�PRGHO��KHP�GH�
QLWHO� �EHWLPVHO� PRGHO�� DUDûWÖUPD� PRGHOL� RODUDN�
X\JXODQPÖûWÖU��'HQH\VHO�DUDûWÖUPD�LOH�QHGHQ�VRQXo�
LOLûNLVL�DoÖNODQPÖû�ELU�GHøLûNHQLQ�GLøHU�GHøLûNHQOHU�
�]HULQGHNL� HWNLVL� LQFHOHQPLûWLU�� $UDûWÖUPD�
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LoHULVLQGH�� NDWÖOÖPFÖODUÖQ� JHOLûWLULOHQ� SDUDPHWULN�
WDVDUÖP� KDNNÖQGD� J|U�ûOHULQL� DQDOL]� HWPHN� LoLQ�
QLWHO� DUDûWÖUPD� \|QWHPOHULQGHQ� LoHULN� DQDOL]L�
NXOODQÖOPÖûWÖU��

$UDûWÖUPDQÖQ� VÖQÖUOÖOÖNODUÖQÖQ� EDûÖQGD� PLPDUODUD�
\|QHOLN� SDUDPHWULN� WDVDUÖPÖQ� |øUHWLP� V�UHFLQLQ�
X]XQ� ROPDVÖ� YH� |Q� ELOJLOHQGLUPH� JHUHNVLQLPL�
JHOPHNWHGLU�� 3DUDPHWULN� WDVDUÖP� \DNODûÖPODUÖ��
|]J�Q� PLPDUL� oDOÖûPDODUÖ� WHWLNOHPLû� ROPDVD��
KHQ�]� JHOHQHNVHO� PLPDUOÖN� IRUPDV\RQODUÖ�
LoHULVLQGH� \HU� HGLOPHPLûWLU�� %XQGD� HQ� E�\�N�
KDQGLNDEÖ� WDVDUÖP� LoLQ� IDUNOÖ� ELU� GLVLSOLQ� RODQ�
KHVDSODPDOÖ� o|]�POHPHOHUGHQ� GHVWHN� DOPDVÖ� YH�
SURJUDPODPD� EHFHULVLQH� LKWL\Do� GX\PDVÖ�
JHUHNPHNWHGLU��%X LNL�\HWLGH�DQFDN�HN�oDOÖûPDODU�
YH� DW|O\HOHU� LOH� \�U�W�OHELOLU�� %XQD� \|QHOLN�
DUDûWÖUPD�NDSVDPÖQGD����VDDWOLN�|]HO�ELU�oDOÖûPD�
\�U�W�OP�ûW�U�� dDOÖûPD�� ELUHELU� X\JXODPD� YH�
SUDWLN� YDU\DV\RQODUÖ� LOH� JHUoHNOHûWLøL� LoLQ�PHQWRU�
GHVWHøLQH� LKWL\Do� GX\PDNWDGÖU�� $NVL WDNGLUGH��
|øUHWLP�V�UHFL�ROXPVX]�HWNLOHQPHNWHGLU��0HYFXW�
PHQWRU� VD\ÖVÖQÖQ� ELUHELU� LOJLOHQHELOHFHøL� YH�
oDOÖûDELOHFHøL� NDGDU� GHQHN� LOH� DUDûWÖUPD�
\�U�W�OP�ûW�U��%X�NÖVÖWODPD��DUDûWÖUPDQÖQ�VDøOÖNOÖ�
YH� X\JXQ� QLWHOLNOHUGH� JHUoHNOHûPHVL� LoLQ�
X\JXODQPÖûWÖU�

���� gUQHNOHP�*UXEX

$UDûWÖUPD�� 8\JXODPD\D� 'D\DOÖ� 3DUDPHWULN�
7DVDUÖP� $W|O\H� oDOÖûPDODUÖ� WDPDPHQ� J|Q�OO��
RODUDN� NDWÖODQ� ��� PLPDU� DGD\Ö� LOH� ��� VDDWOLN� ELU�
oDOÖûPD� LOH� \�U�W�OP�ûW�U�� dDOÖûPD� LoHULVLQGH�
SDUDPHWULN� WDVDUÖP� LONHOHUL� DNWDUÖOPÖû� KHP�
PRGHOOHPH� KHP� GH� SURJUDPODPD� DUDoODUÖQGDQ�
EDKVHGLOPLûWLU�� � .DWÖOÖPFÖODU� UDVWJHOH� VHoLOPLûWLU��
0H]XQL\HWH� \DNÖQ� ROPDVÖ� \HWHUOL� YH� WD]H� PLPDUL�
HQIRUPDV\RQD� VDKLS� RODELOPHVL� LoLQ� GLNNDWH�
DOÖQPÖûWÖU��.DWÖOÖPFÖODUÖQ�GDKD�|QFH�KHUKDQJL�ELU�
SDUDPHWULN� WDVDUÖP� \DNODûÖPÖ� LOH� 0LPDUL� SURMH�
JHOLûWLUPHPLû�ROPDVÖ�|Q�NRûXO�RODUDN� DUDQPÖûWÖU��
%|\OHFH� GDKD� |QFH� KHUKDQJL� ELU� SDUDPHWULN�
WDVDUÖP�DUDFÖQÖ�NXOODQPDPÖû�ROPDVÖ�YH�DUDFD�NDUûÖ�
ELU�|Q�\DUJÖVÖQÖQ�EXOXQPDPDVÖQD�GLNNDW�HGLOPLûWLU��
.DWÖOÖPFÖODUÖQ�GDKLO�ROGXøX�OLVDQV�SURJUDPODUÖQGD�
SDUDPHWULN�WDVDUÖPD�\|QHOLN�KHUKDQJL�ELU�DQODWÖP�
YH\D� GHUV� LoHULøL� \RNWXU�� $W|O\H� oDOÖûPDVÖQÖQ�
VRQXFXQGD� NDWÖOÖPFÖODUÖQ� NHQGL� X\JXODPDOÖ� SURMH�
JHOLûWLUPHOHUL��VXQXP�KD]ÖUODPDODUÖ�LoLQ���KDIWDOÖN�
HN�V�UH�WDQÖPODQPÖûWÖU�

���� 9HUL�7RSODPD�$UDoODUÖ

%X� oDOÖûPDGD� DPDFD� \|QHOLN� RODUDN� �� DGHW� YHUL�
WRSODPD�DUDFÖ�NXOODQÖOPÖûWÖU��%LULQFL�YHUL� WRSODPD�
DUDFÖ��3HUIRUPDQV�'HøHUOHQGLUPH�gOoHøL���LNLQFL�
YHUL� WRSODPD� DUDFÖ� LVH� ZHE� �]HULQGHQ� \DSÖODQ�
�gøUHQFL�*|U�û�$QNHWL�GLU�

���� 3HUIRUPDQV�'HøHUOHQGLUPH�gOoHøL�
�5XEULF�

dDOÖûPD� VRQXFXQGD� |øUHQFLOHULQ� SURMH� WDEDQOÖ�
|øUHQPH�PHWRGX�LOH�EDûDUÖODUÖQÖ�DQDOL]�HGHELOPHN�
LoLQ� SHUIRUPDQV� GHøHUOHQGLUPH� |OoHøL�
JHOLûWLULOPLûWLU��$PDFD�X\JXQ�RODUDN�|OoHøLQ�\DSÖVÖ�
�KROLVWLF�� UXEULN� RODUDN� EHOLUOHQPLûWLU�� gOoHN�
LoHULVLQGHNL�W�P�PDGGHOHU�DQODWÖODQ�GHUV�LoHULøL�LOH�
LOLûNLOL� YH� WHPHO� SUHQVLSOHUL� NDSVDPDNWDGÖU�� %X�
PDGGHOHU� X\JXODPD\D� GD\DOÖ� SDUDPHWULN� WDVDUÖP�
DW|O\HVL�LoHULVLQGH�DQODWÖODQ�WDVDUÖP�\DNODûÖPODUÖ�YH�
�UHWLP�PHWRWODUÖ�LOH�JHOLûWLULOHQ�ELUH\VHO�ELU�SURMH\L�
GHøHUOHQGLUPHN� �]HUH� KD]ÖUODQPÖûWÖU�� %X�
SHUIRUPDQV� |OoHøL� JHOLûWLULOLUNHQ� �� IDUNOÖ�
DODQ�NRQX� X]PDQODUÖQÖQ� YH� ELU� WDQH� GH� SURMH�
WDEDQOÖ� |øUHQPH� NRQXVXQGD� X]PDQ� J|U�û��
DOÖQPÖûWÖU�� gOoHN� �� DUGÖûÖN� ER\XWWD� ��� DGHW� DOW�
ER\XWWD�WDQÖPODQPÖûWÖU��

3HUIRUPDQV� GHøHUOHQGLUPH� |OoHøLQLQ� JHoHUOLOLN�
oDOÖûPDVÖ� ´NDSVDP� JHoHUOLøL� �FRQWHQW� YDOLGLW\�µ�
RODUDN� HOH� DOÖQPÖûWÖU�� .DSVDP� JHoHUOLøL� LoLQ�
\HQLGHQ� X]PDQ� J|U�ûOHULQH� EDûYXUXODUDN� |OoPH�
DUDFÖQÖQ�JHoHUOLøL�VDøODQPÖûWÖU��

gOoPH� DUDFÖQÖQ� \DSÖ� JHoHUOLOLøLQL� EHOLUOHPHN�
DPDFÖ\OD� WHPHO� ELOHûHQOHU� DQDOL]L� X\JXODQPÖû� YH�
DQDOL]� VRQXFXQGD� |OoPH� DUDFÖQÖQ� WHN� ELU� WHPHO�
\DSÖ\Ö� |OoW�ø�� WHVSLW� HGLOPLûWLU��7HPHO�ELOHûHQOHU�
DQDOL]L� VRQXoODUÖQD� GD\DQDUDN� |OoPH� DUDFÖ� LOH�
DPDoODQDQ� ´3DUDPHWULN� 7DVDUÖPD� 'D\DOÖ� 3URMH�
3HUIRUPDQV� 'HøHUOHQGLUPHµ� WHPHO� ER\XWXQXQ�
|Oo�OHELOGLøL� VDSWDQPÖûWÖU�� gOoPH� DUDFÖQÖQ��
SDUDPHWULN�WDVDUÖP�SURMHVLQLQ�|Oo�OPHVLQH� LOLûNLQ�
YDU\DQVÖQ� ������·�Q�� DoÖNODGÖøÖ� VDSWDQPÖûWÖU��
%DûND�ELU�GH\LûOH�|OoPH�DUDFÖQÖQ�KHU�ELU�PDGGHVL��
LoHULøLQ� JHQHO� DPDFÖ� RODQ� SDUDPHWULN� WDVDUÖP�
SURMHVLQLQ� SHUIRUPDQVÖQÖ� |OoPH� DPDFÖQD� \�NVHN�
RUDQGD�KL]PHW�HWPHNWHGLU�

*�YHQLUOLN� oDOÖûPDVÖ� NRQXVXQGD� LVH��
´SXDQOD\ÖFÖODU� DUDVÖ� J�YHQLUOLN� �LQWHU�UDWHU�
UHOLDEOLW\�µ� \|QWHPLQH� EDûYXUXOPXûWXU�� %XQXQ�
LoLQ�� LNL� DODQ� X]PDQÖ� ��� |øUHQFLQLQ� KD]ÖUODGÖøÖ�
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SURMHOHUL�JHOLûWLULOHQ�|OoHN�LOH�GHøHUOHQGLUPLû�YH�LNL�
X]PDQÖQ� GHøHUOHQGLUPH� VRQXoODUÖ� DUDVÖQGDNL�
NRUHODV\RQ� KHVDSODQPÖû� YH� SHDUVRQ� NRUHODV\RQ�
NDWVD\ÖVÖ� ������ RODUDN� EXOXQPXûWXU�� $\QÖ�
]DPDQGD� KHU� LNL� GHøHUOHQGLUPH� N�PHVL� DUDVÖQGD�

\DSÖODQ� 0DQQ�:KLWQH\� 8� 7HVWL� LOH� 8]PDQ� �·LQ�
YHUGLøL�RUWDODPD�SXDQ��������X]PDQ��·QLQ�YHUGLøL�
RUWDODPD� SXDQ� LVH� ������ RODUDN� EXOXQPXûWXU��
7DEOR��·GH�X]PDQODUÖQ�GHøHUOHQGLUPH�VRQXoODUÖQD�
LOLûNLQ�0DQQ�:KLWQH\�8�WHVWL�VRQXoODUÖ�YHULOPLûWLU��

7DEOR��� 8]PDQODUÖQ�'HøHUOHQGLUPHOHULQH�ùOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3

8]PDQ�� �� ����� ������ ������ �����
8]PDQ�� �� ����� ������

7DEOR��·GH�J|U�OG�ø��JLEL�0DQQ�:KLWQH\�8�7HVWL�
6RQXoODUÖQD� �8�  � ������� �� S�  � ������ !� ������
EDNÖOGÖøÖQGD�� X]PDQODU� DUDVÖQGDNL� GHøHUOHQGLUPH�
VRQXoODUÖ�DUDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�IDUN�
EXOXQPDPÖûWÖU�

���� gøUHQFL�*|U�û�$QNHWL

$UDûWÖUPD\D� NDWÖODQODUÖQ�� X\JXODPD� V�UHFLQGH�
\DûDGÖNODUÖ� VRUXQODUÖ�� HøLWLP� LoHULNOHUL� NRQXVXQGD�
ROXPOX� YH\D� ROXPVX]� J|U�ûOHULQL� EHOLUOHPHN�
DPDFÖ\OD���VRUXGDQ�ROXûDQ�NDWÖOÖPFÖ�J|U�û��DQNHWL�
JHOLûWLULOPLûWLU�� %X� DQNHW� VD\HVLQGH� NDWÖOÖPFÖODUÖQ�
NRQX� LoHULNOHULQH� \|QHOLN� VDKLS� ROGXNODUÖ� NLûLVHO�
J|U�ûOHUL� LoHULN� DQDOL]L� \|QWHPL� LOH�
GHøHUOHQGLULOPLûWLU�

���� 9HUL�d|]�POHQPHVL�<RUXPX

$UDûWÖUPDGD� HOGH� HGLOHQ� YHULOHULQ�
o|]�POHQPHVLQGH� YHULOHULQ� QRUPDO� GDøÖOÖPD�
X\JXQOXN� J|VWHUHELOHFHøL� NDEXO�
HGLOHPH\HFHøLQGHQ� |W�U�� YH� GHQHN� VD\ÖVÖQÖQ� ���
NLûL� ROPDVÖQGDQ� GROD\Ö� SDUDPHWULN� ROPD\DQ�
LVWDWLVWLN� WHNQLNOHULQGHQ� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÖOPÖûWÖU�� %X� WHVWWH�� LNLOL� RODQ� EDøÖPVÖ]�
GHøLûNHQ� �SDUDPHWULN� WDVDUÖP� \DNODûÖPÖ� ²
SURJUDPODPD�PRGHOOHPH�� YH� V�UHNOL� YH\D� VÖUDOÖ�
RODQ� ELU� EDøÖPOÖ� GHøLûNHQ�ROPDVÖ� �5XEULF� |OoHøH�
J|UH�SHUIRUPDQV�SXDQÖ��JHUHNPHNWHGLU�

0DQQ�:KLWQH\� 8� WHVWL� QLFHOLNVHO� |OoHNOL�
J|]OHPOHUL�YHULOHQ�LNL�|UQHNOHPLQ�D\QÖ�GDøÖOÖPGDQ�
JHOLS� JHOPHGLøLQL� LQFHOHPHN� NXOODQÖODQ� ELU�
SDUDPHWULN ROPD\DQ� LVWDWLVWLN� WHVWGLU�� .�o�N�
KDFLPOL��\DQL���·GHQ�N�o�N�YHULOL��|UQHNOHPOHU�LoLQ�
WHUFLK� HGLOLU� >�@�� %X� WHVWLQ� ERû� KLSRWH]L� +��� LNL�
JUXEXQ� SXDQ� GDøÖOÖPODUÖ� ELUELULQH� HûLWWLU��

$UDûWÖUPDQÖQ� ´KLSRWH]L� RODQ� SDUDPHWULN� WDVDUÖP�
\DNODûÖPODUÖQÖQ� SURMH� EDûDUÖVÖQD� HWNLVL� HûLWWLUµ�
KLSRWH]L�LOH�|UW�ûPHNWHGLU��

ùVWDWLVWLNVHO�LûOHPOHU�6366��6WDWLVWLFDO�3DFNDJH�IRU�
6RFLDO�6FLHQFHV�IRU�:LQGRZV��6�U�P�������SDNHW�
SURJUDPÖ�NXOODQÖODUDN�\DSÖOPÖûWÖU��7�P�LVWDWLVWLNVHO�
o|]�POHPHGH� ����� DQODPOÖOÖN� G�]H\L� WHPHO�
DOÖQPÖûWÖU�� $UDûWÖUPDGD� NXOODQÖODQ� DQNHWOHU� YH�
|OoHNOHU� W�P�|øUHQFLOHUH� D\QÖ� \HUGH�YH� ]DPDQGD�
DUDûWÖUPDFÖ�NRQWURO�QGH�X\JXODQPÖûWÖU��8\JXODPD�
|QFHVL� GHøHUOHQGLUPH� |Oo�WOHUL� |øUHQFLOHUH�
YHULOPLû�� X\JXODPD� VÖUDVÖQGD� DQNHW� YH� |OoHNOHULQ�
\|QHUJHOHUL� |øUHQFLOHUH� RNXWXOPXû�� GDKD� VRQUD�
JHUHNOL� DoÖNODPDODU� \DSÖOPÖûWÖU�� 'DKD� |QFH� GH�
EHOLUWLOGLøL� JLEL� GHøHUOHQGLUPHQLQ� QHVQHOOLøL�
DoÖVÖQGDQ�SHUIRUPDQV�GHøHUOHQGLUPH�|OoHøL�� DODQ�
X]PDQÖ�LNL�NLûL�WDUDIÖQGDQ�SXDQODQGÖUÖOPÖûWÖU��$\QÖ�
ûHNLOGH� GHQHNOHULQ� SURMHOHULQLQ� GHøHUOHQGLULOPHVL�
GH�X]PDQODU� WDUDIÖQGDQ� \DSÖOPÖûWÖU�� ùNL� X]PDQÖQ�
GHøHUOHQGLUPH� VRQXoODUÖ� DUDVÖQGDNL� NRUHODV\RQ�
KHVDSODQPÖû� YH� 0DQQ�:KLWQH\� 8� 7HVWL� VRQXFX�
������ RODUDN� EXOXQPXûWXU�� 3HUIRUPDQV�
GHøHUOHQGLUPH� |OoHøLQLQ� GHøHUOHQGLULOPHVL�
KD]ÖUODQDQ� SXDQODPD� DQDKWDUÖQD� �UXEULF�� J|UH�
\DSÖOPÖûWÖU�� %X� GD� SXDQODPDQÖQ� J�YHQLUOLøLQL�
DUWÖUPÖûWÖU��$UDûWÖUPD�ER\XQFD�KLoELU�GHQHN�ND\EÖ�
ROPDGÖøÖQGDQ� JUXSODUÖQ� GHQNOLøLQL� ER]DQ� ELU�
GXUXP�ROPDPÖûWÖU�

�� %8/*8/$5

3UDWLN� X\JXODPD\D� GD\DOÖ� PLPDUOÖN� DGD\ODUÖQD�
\|QHOLN� SDUDPHWULN� WDVDUÖP� X\JXODPDODUÖQÖQ�
|øUHQFL� EDûDUÖODUÖQD� HWNLVL� YH� EX� |øUHWLP�
PHWRGXQD� \|QHOLN� |øUHQFL� J|U�ûOHULQGHQ� HOGH�
HGLOHQ�EXOJXODUD�YH�\RUXPODUD�\HU�YHULOPLûWLU�
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���� 3URMH�7DEDQOÖ�gøUHQPH�6�UHFL�7�P�
%R\XWODUD�ùOLûNLQ�%XOJXODU

$UDûWÖUPDQÖQ�DOW�DPDFÖ�´WHUFLK�HGLOHQ�SDUDPHWULN�
WDVDUÖP� \DNODûÖPÖQÖQ� |øUHQFLOHULQ� EDûDUÖVÖQD�
LVWDWLNVHO� RODUDN� DQODPOÖ� ELU� IDUN� \DUDWÖ\RU� PX"µ�
ûHNLOGH� YHULOPLûWLU�� %X� DOW� SUREOHPGHNL� EDûDUÖ�
SXDQÖ� GHQHNOHULQ� SURMH� WDEDQOÖ� |øUHQPH�
DûDPDODUÖQGD� DOPÖû� ROGXNODUÖ� WRSODP� SXDQD�
NDUûÖOÖN�JHOPHNWHGLU��

%X�DOW�DPDFD�\|QHOLN�0DQQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� WDEOR� �·GH� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH�� SURJUDPODPD� LOH�SDUDPHWULN� WDVDUÖP�\DSDQ�
JUXEXQ�EDûDUÖ�SXDQODUÖQÖQ�VÖUD�RUWDODPDVÖ���������
PRGHOOHPH� LOH�SDUDPHWULN� WDVDUÖP�\DSDQ�JUXEXQ�
EDûDUÖ�SXDQODUÖQÖQ�VÖUD�RUWDODPDVÖQGDQ��������GDKD�
\�NVHNWLU�� )DNDW�� EX� IDUN� LVWDWLVWLNVHO� RODUDN�
DQODPOÖ�GHøLOGLU���8� ���������S�!������

7DEOR��� 7HUFLK�HGLOHQ�SDUDPHWULN�WDVDUÖP�\DNODûÖPODUÖ�LOH�JUXSODUÖQ�EDûDUÖODUÖQD�LOLûNLQ�0DQQ�:KLWQH\�8�
7HVWL�6RQXoODUÖ

1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ����� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

%X� EXOJX\D� GD\DOÖ� WHUFLK� HGLOHQ� WDVDUÖP�
\DNODûÖPODUÖ� DUDVÖQGD� KHUKDQJL� ELU� IDUNOÖOÖN�
EXOXQPDPÖûWÖU�� � $PD� DUDGDNL� IDUNÖQ� oRN� E�\�N�
ROPDPDVÖ�SURJUDPODPD�LOH�\DSÖODQ�WDVDUÖPODUÖQ�HQ�
D]�PRGHOOHPH�LOH�\DSÖODQ�WDVDUÖPODU�NDGDU�EDûDUÖOÖ�
ROGXøXQX�J|VWHUPLûWLU�

���� 3URMH�7DVDUÖP�9H�3ODQODPD�$OW�
%R\XWXQD�ùOLûNLQ�%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� ELULQFLVL� ´WHUFLK�
HGLOHQ�\DNODûÖPODUÖQ�EDûDUÖOÖ�ELU�SURMH�SODQODPD�YH�

WDVDUÖP�DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�
IDUN�YDU�PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��

%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GH� J|VWHULOPLûWLU�� $QDOL]�
VRQXFXQD� J|UH�� SURJUDPODPD� LOH� SDUDPHWULN�
WDVDUÖP� WHUFLK� HGHQ� JUXEXQ� EDûDUÖ� SXDQÖ� �������
PRGHOOHPH� LOH�SDUDPHWULN� WDVDUÖP�JUXEXQ�EDûDUÖ�
SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖQGDQ� ������� GDKD�
\�NVHNWLU�� %X� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÖ�
GHøLOGLU���8� ���������S�!������

7DEOR��� 7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�SODQODPD�YH�WDVDUÖP�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�
6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ���� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

3URMH� SODQODPD� YH� WDVDUÖP� DûDPDODUÖQGD�� WHUFLK�
HGLOHQ� \DNODûÖPODU� DUDVÖQGD� DQODPOÖ� KHUKDQJL� ELU�
IDUN� J|U�OPHPLûWLU�� � 3ODQODPD� DûDPDVÖQGD� YH�
WDVDUÖPD� DNWDUÖUNHQ� X\JXODQDQ� LûOHP�
EDVDPDNODUÖQGD� KHU� LNL� JUXSWD� EHQ]HU� EDûDUÖ\Ö�
J|VWHUPLûWLU�

���� 3URMH�*HOLûWLUPH�$OW�%R\XWXQD ùOLûNLQ�
%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� LNLQFLVL� ´WHUFLK�
HGLOHQ� WDVDUÖP� \DNODûÖPÖQÖQ� SURMH� JHOLûWLUPH�
DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�YDU�
PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��
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%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GH� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH��SURJUDPODPD�LOH�SDUDPHWULN�WDVDUÖPÖ�\DSDQ�
JUXEXQ�EDûDUÖ�SXDQ�RUWDODPDVÖ��������PRGHOOHPH�

LOH� WDVDUÖP� \DSDQ� JUXEXQ� EDûDUÖ� SXDQODUÖQÖQ� VÖUD�
RUWDODPDVÖQGDQ� ������� GDKD� G�û�NW�U�� %X� IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÖ�GHøLOGLU���8� ���������S�
!������

7DEOR����7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�JHOLûWLUPH�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ���� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

%LU� |QFHNL� EXOJXGD� ROGXøX� JLEL� WHUFLK� HGLOHQ�
\DNODûÖPODU� D\QÖ� RUDQGD� EDûDUÖ\Ö� ROXPOX� \|QGH�
HWNLOHPLûWLU�� g]HOOLNOH� \HQL� ELU� WDVDUÖP� \DNODûÖPÖ�
RODQ� SDUDPHWULN� WDVDUÖP� SUHQVLSOHULQLQ�
NDYUDQPDVÖ� YH� SURMHOHUGH� X\JXODQPDVÖ� ROXPOX�
RODUDN�J|]OHPOHQPLûWLU�

���� 3URMH�8\JXODPD�$OW�%R\XWXQD�ùOLûNLQ�
%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� LNLQFLVL� ´WHUFLK�
HGLOHQ� WDVDUÖP� \DNODûÖPÖQÖQ� SURMH� X\JXODPD�

DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�YDU�
PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��

%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GH� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH�� SURJUDPODPD� LOH�SDUDPHWULN� WDVDUÖP�\DSDQ�
JUXEXQ�EDûDUÖ�SXDQÖ���������PRGHOOHPH�LOH�WDVDUÖP�
\DSDQ� JUXEXQ� EDûDUÖ� SXDQODUÖQÖQ� VÖUD�
RUWDODPDVÖQGDQ� ������� GDKD� \�NVHNWLU�� %X� IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÖ�GHøLOGLU���8� ���������S�
!������

7DEOR��� 7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�X\JXODPD�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ���� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

���� 3URMH� 7HVOLP� $OW� %R\XWXQD� ùOLûNLQ�
%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� G|UG�QF�V��
´WHUFLK� HGLOHQ� WDVDUÖP� \DNODûÖPÖQÖQ� SURMH� WHVOLP�
DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�YDU�
PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��

%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GD� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH�� SURJUDPODPD� LOH� WDVDUÖP� \DSDQ� JUXEXQ�
EDûDUÖ� SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖ� ��������
PRGHOOHPH� LOH� WDVDUÖP� \DSDQ� JUXEXQ� EDûDUÖ�
SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖQGDQ� ������� GDKD�
\�NVHNWLU�� %X� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÖGÖU��
�8� ���������S��������

7DEOR����7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�WHVOLP�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ����� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����
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���� .DWÖOÖPFÖ�*|U�ûOHULQH�'D\DOÖ�%XOJXODU�
9H�<RUXPODU

'HQHNOHULQ�� GHUV� LoHULNOHUL� LOH� LOJLOL� ROXPOX� YH�
ROXPVX]� J|U�ûOHULQL� |øUHQPHN� LoLQ� KD]ÖUODQDQ�
J|U�û� DQNHWLQGH�� ROXPOX� GHøHUOHQGLUPHOHU�
DøÖUOÖNWDGÖU�� .DWÖOÖPFÖODUÖQ� E�\�N� ELU� oRøXQOXøX�
DW|O\HQLQ� LoHULøLQL� YH� SURMH� JHOLûWLUPH\L� PHVOHNL�
JHOLûLPOHUL� DoÖVÖQGDQ� E�\�N� NDWNÖ� VDøODGÖøÖ�
J|U�û�QGHGLU��.DWÖOÖPFÖ���YH�.DWÖOÖPFÖ����EX�WLS�
oDOÖûPDODUÖQ� GDKD� NDOÖFÖ� GHøHU� WDûÖGÖøÖQÖ� YH� GHUV�
LoHULøLQGH� DQODWÖODQ� NRQXODUÖ� SHNLûWLUGLøLQL�
EHOLUWPLûWLU�� .DWÖOÖPFÖ��� LVH� EX� WLS� oDOÖûPDODUÖQ�
PHVOHNL� SUDWLNWH� E�\�N� ID\GD� VDøODGÖøÖQÖ�
YXUJXODPÖûWÖU�� %D]Ö� NDWÖOÖPFÖODU�� DW|O\H� VDDWLQLQ�
\HWHUVL]� ROGXøXQX� YH� V�UHQLQ� GDUOÖøÖQGDQ� GROD\Ö�
SUDWLN� oDOÖûPDODUÖQ� \HWHUOL� RUDQGD� WHNUDU�
HGLOHPHGLøLQL� EHOLUWPLûOHUGLU�� .DWÖOÖPFÖ���� LVH�
DW|O\H� LoHULVLQGH� \DSÖODQ� oDOÖûPDODUÖQ� YH� YHULOHQ�
XIDN�SUDWLN�DOÖûWÖUPDODUÖQ��SURMH�JHOLûWLUPH�V�UHFLQL�
WDNYL\H� HGLFL� ROPDVÖ� \|Q�QGH� J|U�û�Q��
ELOGLUPLûWLU�
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$UDûWÖUPD� VRQXFXQGD� HOGH� HGLOHQ� EXOJXODU�
J|VWHUL\RU�NL��SURJUDPODPD�LOH�\DSÖODQ�SDUDPHWULN�
WDVDUÖPODU��PRGHOOHPH�LOH�\DSÖODQ�X\JXODPDODUGDQ�
oRN�GDKD�DPDFD�X\JXQ�YH�WDQÖPOÖ�LONHOHUL�oRN�GDKD�
ID]OD� GRøUXODPDNWDGÖU�� 3DUDPHWULN� WDVDUÖP�
SURMHOHULQLQ� JHUoHNOHûPHVLQGH�� WHUFLK� HGLOHQ�
\DNODûÖPODU�DUDVÖQGD�KHUKDQJL�ELU�IDUNOÖOÖN�YH\D�HWNL�
EXOXQPDPÖûWÖU��<DQL�RUWD\D�NRQDQ��U�QGH��WHUFLK�
HGLOHQ�\DNODûÖPÖQ�KHUKDQJL�ELU�HWNLVL�\RNWXU��7�P�
EXQODU�J|]WHUL\RU�NL��DOJRULWPLN�EHFHULOHUH�LKWL\Do�
GX\DQ� SDUDPHWULN WDVDUÖPÖQ�� PLPDUL� DGD\ODUD�
EHQLPVHWPHN�YH� WDVDUÖP�V�UHoOHULQH�GDKLO�HWPHN�
LoLQ� SURJUDPODPD� HøLWLPLQLQ� oRN� HUNHQ�
G|QHPOHUGH� YHULOPHVL� EX� EHFHULOHULQ�
JHOLûWLULOPHVLQH� |Q� D\DN� RODFDNWÖU�� .DWÖOÖPFÖODUÖQ�
J|U�ûOHUL� GH� EX� VRQXFX� SHNLûWLUPLûWLU�� (øLWLP�
V�UHFLQGH� YHULOHQ� WHRULLN� ELOJLOHULQ� YH� \DSÖODQ�
SUDWLNOHULQ� ]DPDQ� NÖVWDVÖ� LOH� GHøHUOHQGLULOGLøLQGH�
\HWHUVL]�ROGXøXQX��DQFDN�HøLWLP�KD\DWÖ� LoHULVLQGH�
PHVOHNL� HQIRUPDV\RQOD� KDUPDQODQDUDN� YHULOHFHN�
ELU� SURJUDPODPD� HøLWLPLQLQ� SDUDPHWULN� WDVDUÖP�
\DNODûÖPODUÖQÖQ� EHQLPVHQPHVL� QRNWDVÖQGD� oRN�
GDKD�HWNLQ�RODFDøÖQÖ�EHOLUWLOPLûWLU��

*HOHFHN� oDOÖûPDODU� LoLQ� |QFHOLNOL� RODUDN� EX�
DUDûWÖUPD� LoHULVLQGH� JHOLûWLULOHFHN� |OoPH� DUDFÖ�

JHOLûWLULOHUHN�� IDUNOÖ� DOW� ER\XWODU� HNOHQHUHN�� IDUNOÖ�
WDVDUÖP� PHWRWODUÖ� LoLQ� NXOODQÖODELOLU�� 7DVDUÖP�
HøLWLP YH� |øUHWLPL� DoÖVÖQGDQ� KDQJL� \|QWHPOHULQ�
GDKD�HWNLQ�YH�YHULPOL�ROGXøX�J|U�OHELOLU��0LPDUL�
HøLWLPGH�� |OoPH� YH� GHøHUOHQGLUPH� DûDPDVÖ�
V�EMHNWLI� GHøHUOHU� GRøUXOWXVXQGD� JHUoHNOHûHQ�
WDVDUÖP�SURMHOHULQLQ�QLWHOLøL�YH�NDSVDPÖ�|Oo�OHELOLU�
GHøHUOHU� YH� VWDQGDUWODU� LOH ND\ÖW� DOWÖQD� DOÖQDELOLU���
$\UÖFD�� PHQWRU� VD\ÖVÖQÖ� DUWÖUDUDN� GHQHN� VD\ÖVÖQÖ�
DUÖWDELOLU�� YHULOHULQ� QRUPDO� GDøÖOPÖû� ROPD�
GXUXPODUÖQÖ�LQFHOH\HELOLU�
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>�@� :RRGEXU\� 5�� YH� GLø��� ������ 3DUDPHWULF�
0RGHOLQJ� DV� D� 'HVLJQ� 5HSUHVHQWDWLRQ� LQ�
$UFKLWHFWXUH�� $� 3URFHVV� $FFRXQW�� 7KLUG�
&'(15&&,� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
(GXFDWLRQ� ,QQRYDWLRQ� DQG� 3UDFWLFH� LQ�
(QJLQHHULQJ�'HVLJQ�

>�@� &URVV� 1��� ������ 'HVLJQ� 5HVHDUFK�� $�
'LVFLSOLQHG�&RQYHUVDWLRQ��'HVLJQ�,VVXHV��9RO������
1R���������

>�@� :LOOLDPV� &��� ������ 'HVLJQ� E\� $OJRULWKP��
'LJLWDO�7HFWRQLFV��/HDFK�31�7XUQEXOO�'�:LOOLDPV�
&��-RKQ�:LOH\�	�6RQV�

>�@�/DZVRQ��%���������+RZ�'HVLJQHUV�7KLQN��7KH�
GHVLJQ�SURFHVV�GHP\VWLILHG��2[IRUG��$UFKLWHFWXUDO�
3UHVV��(OVHYLHU������

>�@�/DZVRQ��%���������2UDFOHV��'UDXJKWVPHQ��DQG�
$JHQWV��WKH�QDWXUH�RI�NQRZOHGJH�DQG�FUHDWLYLW\�LQ�
GHVLJQ� DQG� WKH� UROH� RI� ,7�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ�9ROXPH�����,VVXH��������

>�@� 6FKQDEHO� 0�� $��� .DUDNLHZLF]� -��� ������
5HWKLQNLQJ� 3DUDPHWHUV� LQ� 8UEDQ� 'HVLJQ�� %XLOW�
(QYLURQPHQW�� $UFKLWHFWXUDO� 7KHRU\� DQG�
&RPSXWHU�$LGHG�$UFKLWHFWXUDO�'HVLJQ��9ROXPH����
1XPEHU� �� �� -DQXDU\� ������ 0XOWL� 6FLHQFH�
3XEOLVKLQJ��SS�������

>�@� *DQH� 9��� +D\PDNHU� -��� �����&RQFHSWXDO�
'HVLJQ� RI�+LJK�ULVHV�ZLWK�3DUDPHWULF�0HWKRGV��
3UHGLFWLQJ�WKH�)XWXUH����WK�H&$$'H�&RQIHUHQFH�
3URFHHGLQJV�
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>�@� 3DULVK� <��� 0XࡇOOHU� 3��� ������ 3URFHGXUDO�
PRGHOLQJ�RI�FLWLHV��6,**5$3+�
���3URFHHGLQJV�
RI� WKH� ��WK� DQQXDO� FRQIHUHQFH� RQ� &RPSXWHU�
JUDSKLFV� DQG� LQWHUDFWLYH� WHFKQLTXHV�� $&0�1HZ�
<RUN�� 1<�� 86$� �����
�KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORD
G"GRL ��������������	UHS UHS�	W\SH SGI!�DOÖ
QGÖøÖ�WDULK������������

>�@�0DQQ��+��%���	�:KLWQH\��'��5����������2Q�D�
WHVW�RI�ZKHWKHU�RQH�RI� WZR�UDQGRP�YDULDEOHV� LV�
VWRFKDVWLFDOO\�ODUJHU�WKDQ�WKH�RWKHU��7KH�$QQDOV�RI�
0DWKHPDWLFDO�6WDWLVWLFV���������������


