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%X� oDOÖûPDGD�� FLQVL\HW�� D\QÖ� VÖQÖIWD� ROPD� YH� \ÖO� VRQX� EDûDUÖ� SXDQÖQÖQ� |øUHQFL�
DUNDGDûOÖNODUÖ� �]HULQH� HWNLOHUL� Dø� ELOLPL� \DNODûÖPÖ\OD� DUDûWÖUÖOPÖûWÖU�� 6|]� NRQXVX�
QLWHOLNOHU� YH� DUNDGDûOÖN� LOLûNLOHUL� DUDVÖQGDNL� NRUHODV\RQ�� DOWÖ� IDUNOÖ� ûXEHGH� RNX\DQ�
RQXQFX� VÖQÖI� |øUHQFLOHULQLQ� ELOJLOHULQGHQ� ROXûDQ� ELU� YHUL� N�PHVL� NXOODQÖODUDN�
LQFHOHQPLûWLU�� dDOÖûPDODUÖPÖ]�� D\QÖ� FLQVL\HW� YH\D� VÖQÖI� DUNDGDûÖ� ROPDQÖQ�� HøLWLP�
VLVWHPLQGHNL� EDûDUÖQÖQ� DNVLQH�� DUNDGDû� VHoLPL\OH� E�\�N� RUDQGD� LOLûNLOL� ROGXøXQX�
J|VWHUPHNWHGLU�� $UDûWÖUPDPÖ]� VRV\DO� Dø� DQDOL]L� \DNODûÖPÖ� LOH� V�UG�U�OP�ûW�U��
$UNDGDûOÖN�LOLûNLOHULQLQ�DOWÖQGD�\DWDQ�NDUÖûÖP�|U�QW�OHULQLQ�|Oo�OPHVL�LoLQ�3HDUVRQ�
NRUHODV\RQ�NDWVD\ÖVÖ� LOH�HûGHøHU�RODQ�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�NDWVD\ÖVÖ�NXOODQÖOPÖûWÖU��
gøUHQFLOHU� DUDVÖQGDNL� \DNÖQ� DUNDGDûOÖN� LOLûNLOHUL� �]HULQGHQ� PRGHOOHQHQ� EX� DøÖQ�
DQDOL]L��Dø�ELOLPL�YH�\|QHWLP�ELOLPL�RUWDNOÖøÖQÖQ��RNXO�\|QHWLFLOHUL��GDQÖûPDQODU�YH�
|øUHWPHQOHU� LoLQ� NDUDU� YHUPH� V�UHoOHULQGH� GHøHUOL� NDWNÖODU� VXQPD� SRWDQVL\HOLQH�
VDKLS�ROGXøXQX�J|VWHUPHNWHGLU�

$QDKWDU�.HOLPHOHU� 2NXO�$UNDGDûOÖN�$øODUÖ��.DUÖûÖP�gU�QW�OHUL��6RV\DO�$ø�
$QDOL]L��$ø�%LOLPL�

$%675$&7

7KLV�VWXG\�LQYHVWLJDWHV�WKH�HIIHFWV�RI�JHQGHU��EHLQJ�LQ�WKH�VDPH�FODVV��DQG�\HDU�HQG�
VXFFHVV�JUDGH�RQ�VWXGHQW�IULHQGVKLSV��7KH�FRUUHODWLRQ�EHWZHHQ�WKHVH�DWWULEXWHV�DQG�
IULHQGVKLS�LV�H[DPLQHG�LQ�D�GDWD�VHW�FRQWDLQLQJ�WHQWK�JUDGH�VWXGHQW�LQIRUPDWLRQ�LQ�
VL[�FODVVURRPV��7KH�UHVXOWV�VKRZ�WKDW�WR�WKH�H[WHQW�WKDW�EHLQJ�WKH�VDPH�JHQGHU�RU�
EHLQJ� FODVVPDWH� FRUUHODWHV� KLJKO\�ZLWK� WKH� FKRLFH�RI� IULHQGV�� LQ� FRQWUDVW� WR� WKH�
VXFFHVV� LQ� WKH� HGXFDWLRQDO� V\VWHP�� 7KH� UHVHDUFK� ZDV� FDUULHG� RXW� ZLWK� D� VRFLDO�
QHWZRUN�DQDO\VLV�DSSURDFK��7KH�FRHIILFLHQW�RI�DVVRUWDWLYH�PL[LQJ��HTXLYDOHQW�WR�WKH�
3HDUVRQ� PHDVXUH� RI� FRUUHODWLRQ� EHWZHHQ� SDUWQHU� W\SHV�� PHDVXUHV� WKH� PL[LQJ�
SDWWHUQV�XQGHUOL\LQJ�WKH�IULHQGVKLS�UHODWLRQV��7KH�DQDO\VLV�RI�WKLV�VRFLDO�QHWZRUN��
PRGHOHG�WKURXJK�FORVH�IULHQGVKLS�UHODWLRQVKLSV�DPRQJ�VWXGHQWV��VKRZV�WKDW�WKH�
SDUWQHUVKLS�RI�QHWZRUN�VFLHQFH�DQG�PDQDJHPHQW�VFLHQFH�KDV�WKH�SRWHQWLDO�WR�RIIHU�
YDOXDEOH�FRQWULEXWLRQV�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�IRU�VFKRRO�DGPLQLVWUDWRUV��
FRQVXOWDQWV�DQG�WHDFKHUV��

.H\ZRUGV� 6FKRRO�)ULHQGVKLS�1HWZRUNV��0L[LQJ�3DWWHUQV��6RFLDO�1HWZRUN�
$QDO\VLV��1HWZRUN�6FLHQFH
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(øLWLP�NXUXPODUÖQÖQ�gøUHQLP�%LOJL�6LVWHPOHULQGH�
�g%6�� YH\D� 2NXO� <|QHWLP� %LOJL� 6LVWHPOHULQGH�
�2%<6�� VDNOÖ� |]QLWHOLN� YHULOHUL\OH� |øUHQFLOHULQ�
ROXûWXUGXøX�LOLûNL�YHULOHULQLQ�VRV\DO�DøODU�ûHNOLQGH�
ELUOLNWH�LQFHOHQPHVL��JHOLûHQ�WHNQRORML�LOH�EHUDEHU��
\HS\HQL� VRQXoODU� YDGHWPHNWHGLU�� gQFHGHQ� EHUL�
NXOODQÖODJHOHQ� VWDQGDUW� LVWDWLVWLNVHO� DQDOL]�
\|QWHPOHULQGHQ� GDKD oRN�� EHQ]HU� \|QWHPOHULQ�
NDUPDûÖN� EHûHUv� LOLûNLOHUL� WHPVLO� HGHQ� DøODUD�
X\DUODQPÖû� IRUPODUÖQÖQ� NXOODQÖOPDVÖ� VD\HVLQGH�
ELUoRN� ELOLPVHO� SUREOHPLQ� o|]�P�QH� XODûPDN�
P�PN�QG�U��$\GÖQ��3HUGDKoÖ���������

´$ø� ELOLPL� HNOHNWLN� oRNOX� ELOLP� DODQÖ� RODUDN�
DUDûWÖUPDFÖODU�LoLQ�\HQL�DUDûWÖUPD�SUREOHPOHUL�YH\D�
PHYFXW�DUDûWÖUPD�SUREOHPOHULQH�\HQL�\DNODûÖPODU�
VXQPDVÖ\OD� |QH� oÖNPDNWDGÖU�µ� �$\GÖQ�� 3HUGDKoÖ��
�������*|UHFHOL�RODUDN�\HQL�ELU�ELOLP�GDOÖ�ROPDVÖQD�
UDøPHQ� Dø� ELOLPL� JHQLû� ELU� HWNL� DODQÖQD� VDKLSWLU��
(NRQRPL�� VDøOÖN�� J�YHQOLN�� WHU|UL]POH�P�FDGHOH��
VDOJÖQ�KDVWDOÖNODUOD�P�FDGHOH��\|QHWLP�ELOLPL�JLEL�
ELUoRN� DODQGD� Dø� ELOLPL� \|QWHPOHUL\OH� GHøHUOL�
VRQXoODU� HOGH�HGLOPLûWLU� �$\GÖQ��3HUGDKoÖ���������
$QFDN�� EX� NRQXGDNL� DUDûWÖUPDODU� HOGHNL� YHULOHUL�
LQFHOHPHN� LoLQ� JHUHNOL� DUDoODU� NÖVÖWOÖ�ROGXøXQGDQ��
ùQWHUQHW� YH� EHQ]HUL� LOHUL� WHNQRORMLOHULQ� RUWD\D�
oÖNÖûÖQD� NDGDU� VÖQÖUOÖ� NDOPÖûWÖU� �%DUDEDVL�� �������
%LOLûLP� WHNQRORMLOHULQLQ� VRQ� G|QHPGH� KÖ]OD�
LOHUOHPHVL\OH��YHUL�J|UVHOOHûWLUPH�YH�DQDOL]�DUDoODUÖ�
GD� JHOLûPLû� YH� E�\�N� PLNWDUGD� YHULGHQ� DQODPOÖ�
VRQXoODU�HOGH�HGLOPHVL�P�PN�Q�KDOH�JHOPLûWLU�

g]QLWHOLN�YHULOHUL�YH�LOLûNL�YHULOHUL��XQVXUODUÖQ�LoVHO�
YH� GÖûVDO� |]HOOLNOHULQL� WHPVLO� HGHQ� LNL� WHPHO� YHUL�
W�U�G�U�� g]QLWHOLN� YHULOHUL� YDUOÖNODUD� |]J�� WLSLN�
|]HOOLNOHUL� WDQÖPODUNHQ�� LOLûNL� YHULOHUL� XQVXUODU�
DUDVÖQGDNL�HWNLOHûLPOHUL�J|VWHULU��%X�LNL�WHPHO�YHUL�
W�U�� ELUELULQGHQ� D\UÖ� ROPDNOD� ELUOLNWH�� JD\UÖ�
GHøLOGLUOHU�� <DQL� |]QLWHOLN� LOH� LOLûNL� DUDVÖQGD� KHP�
VÖNÖ� ELU� LOLûNL� KHP� GH� RUWDN� RODQ� \|Q� RODELOLU��
|UQHøLQ� KHU� LNL� YHUL� WLSLQLQ� P�ûWHUL�
VHJPHQWDV\RQX� YH� WRSOXOXN� WDQÖPODPDVÖ�
DUDûWÖUPDODUÖQGD� WDPDPOD\ÖFÖ� ELOJLOHU� WDûÖGÖøÖQÖ�
J|]OHPOHPHN� JHQHO� ELU� GXUXPGXU� �*H� YH� DUN���
�������ùNL�YHUL�WLSLQLQ�ELUOLNWH�LUGHOHQGLøL�ELOLPVHO�
DUDûWÖUPDODU� ELOJLVD\DU� ELOLPOHUL� YH� PDWHPDWLN�
GLVLSOLQOHULQGH� DOJRULWPD� NHûIL� �<DQJ�� 0F$XOH\��
/HVNRYHF�� ������ YH� NDUûÖODûWÖUPDODUÖQD�
�/DUUHPRUH�� &ODXVHW�� $�� ������ RGDNODQÖUNHQ�
ELOLûLP� VLVWHPOHUL� DUDûWÖUPDODUÖ� GDKD� ]L\DGH� NDUDU�
GHVWHN� VLVWHPOHULQH� RGDNODQPDNWDGÖU� �:DQJ� YH�
DUN�� ������� $UDûWÖUPDODUÖQ� JLGHUHN�

\RøXQODûPDVÖQÖQ� ELU� QHGHQL� GH� KHU� LNL� YHUL�
W�U�Q�Q�J�QFHO�ELOLûLP�VLVWHPOHULQGH�JLGHUHN�DUWDQ�
RUDQODUGD� ELU� DUDGD� VDNODQPD\D EDûODPDVÖQGDQ�
|W�U��YHUL\H�HULûLPLQ�NROD\ODûPDVÖGÖU��

g%6�2%<6� JLEL� SHN� oRN� ELOJL� VLVWHPL� DUûLY�
QLWHOLøLQGHGLU�� VDOW� |]QLWHOLN� YHULVL� LKWLYD� HGHU��
LOLûNLVHO� YHULGHQ� \RNVXQGXU�� � %X� WLS� ELOLûLP�
VLVWHPOHUL� ´ELU� RࡇUJX �QࡇWXࡇ \R �QHWLPL\OHࡇ LOJLOL� YHUL�
ND\QDNODUÖQÖ ELU� GL]JH� EXࡇWX QOXࡇ XࡅJࡇ ࡇ LFࡤLQGH� WRSOD\ÖS�
R WXࡇUJXࡇ �Qࡇ JX �QGHOLNࡇ LVࡤOHULQH� ELOJL� LOHWLP� GHVWHJࡅL�
VDJࡅOD\DQ�� R �HOOLNOH[ࡇ WX UOXࡇ ࡇ GX �H\OHUGHNL[ࡇ \R �QHWLPࡇ
NDGHPHOHULQH�WDNWLN�YH�VWUDWHMLN�NDUDUODUÖQÖ EDVࡤDUÖOÖ
NÖODFDN� QLWHOLNWH� VXࡇUHNOL� ELOJL� DNÖWPD\Ö DPDFࡤOD\DQ�
ELOLVࡤLP� GL]JHVLµ ûHNOLQGH� WDQÖPODQGÖøÖ� KDOGH�
�'HPLUWDû��*�QHû��������ED]Ö�VLVWHPOHUGH�LOLûNLVHO�
YHULGHQ� \RNVXQOXN� GLNNDW� oHNLFLGLU�� %X�
DUDûWÖUPDQÖQ� DPDFÖ�� g%6�2%<6� YH� EHQ]HUL�
LOLûNLVHO� YHULGHQ� \RNVXQ� DQFDN� GHøHUOL� |]QLWHOLN�
YHULOHUL� LKWLYD�HGHQ�ELOLûLP�VLVWHPOHULQLQ�\|QHWLP�
NDGHPHOHULQLQ�LKWL\Do�GX\GXøX�ELOJLOHUL�VDøOD\DFDN�
ûHNLOGH� LOLûNL� YHULOHUL� LOH� QDVÖO� ELUOLNWH�
GHøHUOHQGLULOHELOHFHøLQL� LUGHOHPHNWLU�� $PDFÖPÖ]D�
XODûPDN� LoLQ� ûX� VRUXODUD� \DQÖW� DUDQDFDNWÖU��
g]QLWHOLN� YHULOHUL� KDQJL� LOLûNL� YHULOHUL� LOH�
DUWÖUÖODELOLU"� g]QLWHOLN� YHULOHUL� LOH� LOLûNL� YHULOHUL�
DUDVÖQGDNL� LOLûNLOHULQ� WHVSLWL� LoLQ� KDQJL� Dø� ELOLPL�
PHWULNOHUL� NXOODQÖODELOLU"� %X� LWLEDUOD�� Dø� ELOLPL�
\DNODûÖPÖ�LOH�ELU�HøLWLP�NXUXPXQGDNL�|øUHQFLOHULQ�
DUNDGDûOÖN� LOLûNLOHULQLQ� �LOLûNLVHO� YHUL�� KDQJL� WLSLN�
|]HOOLNOHU� �|]� QLWHOLN� YHULOHUL�� �]HULQGHQ� GRøPXû�
RODELOHFHøLQLQ DQODûÖOPDVÖ� DPDoODQPÖûWÖU��
dDOÖûPDPÖ]� NDSVDPÖQGD� |øUHQFLOHU� DUDVÖQGDNL�
DUNDGDûOÖNODUÖQ�ROXûXPXQGD�EDûDUÖ�� ûXEH��FLQVL\HW�
JLEL�IDNW|UOHULQ�KDQJLOHULQLQ�QH�RUDQGD�HWNL\H�VDKLS�
ROGXøX�HWUDIOÖFD�LQFHOHQPLûWLU�

$UDûWÖUPD� VRUXODUÖPÖ]D� FHYDS� YHUPHN� LoLQ�
LVWDWLVWLNVHO� DQDOL]GH� VÖNoD� NXOODQÖODQ� 3HDUVRQ�
NRUHODV\RQ� NDWVD\ÖVÖQÖQ� Dø� ELOLPLQH� X\DUODQPÖû�
ûHNOL� RODQ� VÖQÖIODQGÖUÖFÖ� NDUÖûÖP� NDWVD\ÖVÖ�
NXOODQÖOPÖûWÖU��1HZPDQ����������1HZPDQ���������
/LWHUDW�UGH�EX�PHWULN�NXOODQÖODUDN�\DSÖOPÖû�EHQ]HU�
DUDûWÖUPDODU� EXOXQPDNWDGÖU� �%HDUPDQ�� ��������
$UDûWÖUPD� VRUXODUÖ\OD� LOLûNLOL� QLWHO� YH\D� QLFHO�
YHULOHULQ�NRUHODV\RQ�NDWVD\ÖODUÖ�VD\HVLQGH�D\QÖ�YH\D�
\DNÖQ� |]HOOLNOHUH� VDKLS� ELUH\OHULQ� EHûHUv�
P�QDVHEHWOHUGH�ELUELULQL�WHUFLK�HGLS�HWPHGLNOHULQL�
VD\ÖVDO� RODUDN� LIDGH� HWPHN� P�PN�QG�U��
gøUHQFLOHU� DUDVÖQGDNL� \DNÖQ� DUNDGDûOÖN� LOLûNLOHUL�
�]HULQGHQ� PRGHOOHQHQ� EX� DøÖQ� DQDOL]L�� RNXO�
\|QHWLFLOHUL��GDQÖûPDQODU�YH�|øUHWPHQOHU�LoLQ�NDUDU�
YHUPH� V�UHoOHULQGH� GHøHUOL� NDWNÖODU� VXQPD�
SRWDQVL\HOLQH�VDKLSWLU��%X�DUDûWÖUPDGD��YHUL�DQDOL]L�
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G|QJ�V�QGH�EXOXQDQ�E�W�Q�EDVDPDNODU�EDûÖQGDQ�
VRQXQD�NDGDU�WDNLS�HGLOPLûWLU�

�� ù/*ù/ù�$5$ú7,50$/$5
���� $ø�%LOLPL�YH�6RV\DO�$ø�$QDOL]L

6RV\DO�WRSOXPGDQ�FHS�WHOHIRQX�ûHEHNHOHULQH�NDGDU�
KHU� W�UO�� NDUPDûÖN� VLVWHPOH� Lo� LoH \DûDPDNWD\Ö]��
'RøD�� ELOLûLP�� HøLWLP�� VRV\DO� YH� \|QHWLP�
ELOLPOHULQGHQ� EHVOHQHQ� Dø� ELOLPL� �QHWZRUN�
VFLHQFH��� NDUPDûÖN� VLVWHPOHUL� DQODPDN��
GLQDPLNOHULQL�� GDYUDQÖûODUÖQÖ� YH� PDWHPDWLNVHO�
PRGHOOHULQL� WDQÖPODPDN�� WDKPLQ� HWPHN� YH�
QLKD\HWLQGH� NRQWURO� HWPHN� LoLQ� ELoLPVHO� ELU�
\|QWHPOHU��DUDoODU�YH�WHRULOHU�GL]LVL�VXQDQ�\HS\HQL�
ELU� DNDGHPLN�GLVLSOLQGLU� �%DUDEiVL�������%|UQHU��
6DQ\DO�� 9HVSLJQDQL�� ������� +Ö]OD� E�\�\HQ� EX�
\DNODûÖPODU�E�W�Q��VRV\RORML�YH�\|QHWLP�ELOLPLQGH�
6RV\DO� $ø� $QDOL]L� �6$$�� NDSVD\ÖFÖ� WHULPL\OH�
DQÖODJHOPLûWLU��

$ø� ELOLPLQGH� \DûDQDQ� KÖ]OÖ� JHOLûLPLQ� WHPHOLQGH�
\DWDQ� HVDV� QHGHQ�� LON� EDNÖûWD� ELUELUOHULQGHQ�
WDPDPHQ�IDUNOÖ�J|U�QHQ�´JHUoHN�G�Q\Dµ�DøODUÖQÖQ�
�ODERUDWXYDU� RUWDPÖQGD� NRQWUROO�� GHQH\OHUOH�
�UHWLOPHPLû��ROXûXP�YH�JHOLûLP�PHNDQL]PDODUÖQÖQ�
ELU�WDNÖP�RUWDN�WHPHO�\DVDODUOD�L]DK�HGLOHELOPHOHUL�
YH� GROD\ÖVÖ� LOH� EHQ]HU� \DNODûÖPODUOD�
LQFHOHQHELOPHOHULGLU��$\GÖQ��3HUGDKoÖ��������

$ø� ELOLPL� \DNODûÖPÖ\OD� HOH� DOÖQDQ� DUDûWÖUPD�
SUREOHPL�YH�o|]�P��G|UW�WHPHO�DûDPDGD�GLNNDWH�
DOÖQÖU�� $ø� 9HULVLQLQ� +D]ÖUODQPDVÖ�� $ø�
0RGHOOHPHVL��$ø�$QDOL]L�YH�<RUXPODPD��$\GÖQ��
3HUGDKoÖ�� ������� %X� DûDPDODUÖQ� PHYFXW�
DUDûWÖUPDPÖ]D� QDVÖO� X\JXODQGÖøÖ� \|QWHP�
E|O�P�QGH�DQODWÖOPÖûWÖU�

0RGHUQ�DQODPGD�VRV\DO�Dø�DQDOL]L��SVLNL\DWU�-DFRE�
/��0RUHQR�YH�SVLNRORJ�+HOHQ�-HQQLQJV�WDUDIÖQGDQ�
����·OX�\ÖOODUGD�\DSÖODQ� LNL� oDOÖûPD\OD�EDûODPÖûWÖU�
�)UHHPDQ�� ������� 6RV\RPHWUL� DGÖQÖ� YHUGLNOHUL� EX�
oDOÖûPDODUGDQ� LONL� ELU� KDSLVKDQHGH� PDKNXPODU�
DUDVÖQGD� �0RUHQR�� ������� LNLQFLVL� LVH� ELU� NÖ]�
RNXOXQGD� \DSÖOPÖûWÖU� �0RUHQR�� �������
$UDûWÖUPDFÖODU� EX� oDOÖûPDODUÖQGD� ELUH\OHU�
DUDVÖQGDNL� DUNDGDûOÖN� LOLûNLOHULQL� oL]JH� NXOODQDUDN�
KDULWDODPÖûWÖU�� 6RV\RJUDP� DGÖQÖ� YHUGLNOHUL� EX�
KDULWDODUGD�� |øUHQFLOHUL� GDLUHOHUOH� J|VWHULS��
ELUELUL\OH� DUNDGDû� RODQ� |øUHQFLOHU� DUDVÖQGD� RNODU�
oL]PLûOHUGLU�� 6RV\DO� DøODUGD� LQVDQODU� DUDVÖQGDNL�
LOLûNLOHULQ� EX� \ROOD� UHVPHGLOPHVL�� VRV\RJUDPODUÖ�
6RV\RPHWUL·QLQ�|QHPOL�ELU�DUDFÖ�KDOLQH�JHWLUPLûWLU��

%X� KDULWDODU� VD\HVLQGH� DøODU� J|UVHO� RODUDN�
LQFHOHQHELOPLû� YH� ]DPDQ� LoLQGH�� PLO\RQODUFD�
ELOHûHQL� RODQ� NDUPDûÖN� Dø� KDULWDODUÖQÖQ�
oÖNDUÖOPDVÖ\OD� NDYUDPDVÖ� J�o� ELUoRN� ROJX\X�
o|]�POHPHN�P�PN�Q�KDOH�JHOPLûWLU��

$øODU�� PDWHPDWLNVHO� RODUDN�� \HWHULQFH� VR\XW� ELU�
VHYL\HGH� HOH� DOÖQGÖNODUÖQGD� DUDODUÖQGDNL�
EHQ]HUOLNOHU� IDUNOÖOÖNODUGDQ� oRN� GDKD� ID]ODGÖU��
gUQHøLQ� ND\QDøÖ� QH� ROXUVD� ROVXQ� JHUoHN�G�Q\D�
DøODUÖQÖQ� GHUHFH� GDøÖOÖPODUÖ� J�o� \DVDVÖQD� X\DU��
%DUDEiVL� YH� oDOÖûPD� DUNDGDûODUÖ�� �|OoHN�EDøÖPVÖ]�
Dø��WHULPLQL��ELU�J�o�\DVDVÖ�GDøÖOÖPÖQD�X\DQ�DøODUÖ�
VÖQÖIODQGÖUPDN� LoLQ�NXOODQPÖûWÖU� �%DUDEDVL���������
<DSÖVDO� RODUDN� ´|OoHN�EDøÖPVÖ]OÖNµ� \�NVHN�
GHUHFHOL�PHUNH]L�G�ø�POHUOH��KXE��PHUNH]��G�û�N�
GHUHFHOL� Xo� G�ø�POHULQ� �VSRNH�� LVSLW�� �KXE�DQG�
VSRNH��PHUNH]�YH�Xo�Dø��ELU�DUDGD�EXOXQPDVÖGÖU��

���� 6ÖQÖIODQGÖUÖFÖ�.DUÖûÖP

.DOÖWVDO�EL\RORMLGH�HûOHULQ�UDVJHOH�GHøLO�GH�ELUELULQH�
X\JXQ� VHoLOPHVL� GXUXPXQX��PDWHPDWLNVHO� RODUDN�
.DUO� 3HDUVRQ�� oLIWOHULQ� |]QLWHOLNOHUL� DUDVÖQGDNL�
NRUHODV\RQ� NDWVD\ÖVÖ� LOH� |OoP�û� YH� EX� WHUFLKOHUL�
WDQÖPODPDN� DPDFÖ\OD� VÖQÖIODQGÖUÖFÖ� HûOHûPH�
GH\LPLQL� NXOODQPÖûWÖU� �3HDUVRQ�� ������� %LUH\OHU�
DUDVÖQGDNL� DUNDGDûOÖN�PRGHOOHUL� GH� EX� NDSVDPGD�
GLO�� ÖUN�� \Dû� JLEL� XQVXUODUGDQ� |QHPOL� |Oo�GH�
HWNLOHQLUOHU��(øHU�LQVDQODUÖQ�WHUFLKOHUL�NHQGLOHUL�JLEL�
RODQODUGDQ�\DQD�ROXUVD�V|]�NRQXVX�Dø�VÖQÖIODQGÖUÖFÖ�
NDUÖûÖP� |]HOOLøL� J|VWHULU�� $UNDGDûOÖN� LOLûNLOHUL�
JHQHOOLNOH� ELUoRN� WHPHO� |]HOOLN� EDNÖPÖQGDQ�
VÖQÖIODQGÖUÖFÖGÖU� �1HZPDQ�� ������� 'LøHU� ELU�
GH\LûOH�� EHQ]HU� |]HOOLNOHUH� VDKLS� G�ø�POHULQ�
ELUELUL�LOH�EDøODQWÖ�NXUPD�RUDQODUÖ�GLøHUOHULQH�J|UH�
ID]OD�RODQ�DøODUGD�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�YDUGÖU��%X�
NDUÖûÖPÖQ� E�\�NO�ø�Q�� J|VWHUHQ� VD\Ö\D�
VÖQÖIODQGÖUÖFÖOÖN�NDWVD\ÖVÖ�GHQLU��$VOÖQGD�EX�NDWVD\Ö�
LVWDWLVWLN�ELOLPLQGH�NXOODQÖODQ�3HDUVRQ�.RUHODV\RQ�
IRUP�O�Q�Q� Dø� G�ø�POHUL� YH� EDøODQWÖODUÖ\OD�
KHVDSODQDQ� ELU� IRUPXGXU�� <|QV�]� DøODUGD�
IRUP�O�Q� VWDQGDUW� IRUPX� NXOODQÖOÖUNHQ�� gøUHQFL�
$UNDGDûOÖN� DøÖ� \|QO�� ELU� Dø� ROGXøXQGDQ�� V|]�
NRQXVX� IRUP�O�Q� |]HO� ELU� IRUPXQX� NXOODQPDN�
JHUHNPHNWHGLU��.RODF]\N��������

ݎ ൌ
σ௜ ௜݂௜ െ σ௜ ௜݂ା ൅ ା݂௜

ͳ െ σ௜ ௜݂ ൅ ା݂௜
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U� LOH� LIDGH� HGLOHQ� EX� NDWVD\Ö� � ��� LOH� ��� DUDVÖQGD�
GHøHUOHU�DOÖU����·H�\DNÖQ�GHøHUOHU�DøGD�G�ø�POHULQ�
NHQGLOHULQH� EHQ]HU� G�ø�POHUOH� EDøODQWÖ� NXUPD�
HøLOLPLQLQ� \�NVHN� ROGXøXQX� J|VWHULU�� ��·H� \DNÖQ�
GHøHUOHU� LVH� G�ø�POHULQ� NHQGLOHULQH� EHQ]HU�
ROPD\DQ� G�ø�POHUOH� EDøODQWÖ� NXUPD� HøLOLPLQGH�
ROGXøXQD� LûDUHW� HGHU�� 6ÖIÖU� GHøHUL� LVH� DøÖQ�
LQFHOHQHQ� NRQXGD� Q|WU� ROGXøX� DQODPÖQD� JHOLU��
6ÖQÖIODQGÖUÖFÖ� NDUÖûÖP� KHVDSODQÖUNHQ� DøGDNL�
NDUÖûÖPÖQ�GHWD\OÖ�LQFHOHPHVL�LoLQ�NDUÖûÖP�PDWULVOHUL�
oÖNDUÖOÖU� �%HDUPDQ�� ������� ùQFHOHQHFHN� G�ø�P�
|]QLWHOLNOHUL�LNL�NDWHJRUL\H�D\UÖOÖUODU��6D\ÖVDO�RODQODU�
YH� VD\ÖVDO� ROPD\DQODU�� 6D\ÖVDO� ROPD\DQ�
|]QLWHOLNOHULQ�NDUÖûÖP�PDWULVOHUL��WDEORODUOD�NROD\FD�
J|VWHULOLU�� $QFDN�� VD\ÖVDO� RODQ� |]QLWHOLNOHULQ�
NDUÖûÖP� PDWULVOHUL�� ER\XWODUÖ� oRN� E�\�N�
ROGXøXQGDQ�� VD\ÖVDO� GHøHUOHU� YHUL� JUXSODPD�
\|QWHPL\OH�X\JXQ�JUXSODUD�D\UÖOGÖNWDQ�VRQUD�JUDILN�
\DUGÖPÖ\OD�J|VWHULOLU�

�� $5$ú7,50$�%$÷/$0,�9(�
<g17(0

���� 9HUL�0RGHOL

úHNLO��� gøUHQFL�$UNDGDûOÖN�$øÖ�PRGHOL

6RV\DO�DøODU��LNL�EDVLW�ELOHûHQGHQ�ROXûXUODU��VRV\DO�
DNW|UOHU� YH� EX� DNW|UOHU� DUDVÖQGDNL� VRV\DO�
HWNLOHûLPOHU�� $ø� ELOLPLQGH� EX� DNW|UOHUH� G�ø�P��
DNW|UOHU� DUDVÖQGDNL� HWNLOHûLPH� LVH� EDøODQWÖ� GHQLU��
'�ø�P�Q� EDøODQWÖOÖ� ROGXøX� GLøHU� G�ø�POHU�
NRPûX�RODUDN�DGODQGÖUÖOÖU�YH�NRPûXODUÖQÖQ�VD\ÖVÖQD�
R� G�ø�P�Q�GHUHFHVL� GHQLU��$øGD� ELU� G�ø�PGHQ�
GLøHU�G�ø�PH�XODûDELOPHN�LoLQ�WDNLS�HGLOHFHN�\RO�
VHoHQHNOHUL�ELUGHQ�ID]OD�RODELOLU��%X�VHoHQHNOHUGHQ�
HQ�NÖVDVÖQGD�EXOXQDQ�WRSODP�EDøODQWÖ�VD\ÖVÖQD�HQ�
NÖVD�PHVDIH�GHQLU��%LU�DøGD E�W�Q�G�ø�POHU� LoLQ�
KHVDSODQDQ� HQ� NÖVD�PHVDIHOHULQ� HQ� E�\�ø�� LVH� R�
DøÖQ� oDSÖQÖ� J|VWHULU�� $øGD� PHYFXW� EDøODQWÖODUÖQ�
VD\ÖVÖQÖQ��P�PN�Q�RODQ�HQ�ID]OD�EDøODQWÖ�VD\ÖVÖQD�
RUDQÖQD� DøÖQ� \RøXQOXøX� GHQLU�� %LU� DøGD�
EDøODQWÖODU�� \|QO�� \D� GD� \|QV�]� RODELOLUOHU��
gUQHøLQ�� ELUH\OHULQ� DUDODUÖQGDNL� H�SRVWD� WUDILøLQL�

PRGHOOH\HQ� ELU� Dø�� \|QO�� EDøODQWÖODUOD�
J|VWHULOHELOLU��%|\OH�DøODUD�\|QO��DøODU�GHQLU�

%X� DUDûWÖUPDQÖQ� NRQXVX� RODQ� VRV\DO� DøGD��
G�ø�POHU�|øUHQFLOHUL� WHPVLO�HWPHNWHGLU��(øHU�ELU�
|øUHQFL�GLøHULQL�\DNÖQ�DUNDGDû�RODUDN�J|VWHUPLûVH�
RQODUÖ� WHPVLO� HGHQ� G�ø�POHU� DUDVÖQGD� EDøODQWÖ�
NXUXOPXûWXU�� %X� EDøODQWÖ� NHQDU� RODUDN� GD�
DGODQGÖUÖOÖU�� úHNLO� �·GH� |øUHQFL� DUNDGDûOÖN� Dø�
PRGHOLQL� WHPVLOHQ� N�o�N� ELU� Dø� J|VWHULOPLûWLU��
2NODUÖQ� \|Q�� DUNDGDûOÖN� LOLûNLVLQLQ� \|Q�Q��
J|VWHULU�� &LQVL\HW� YH� ûXEH� QLWHO�� \ÖOVRQX� EDûDUÖ�
RUWDODPDVÖ� QLFHO� G�ø�P� |]QLWHOLNOHULGLU��
%DøODQWÖODUD�KHUKDQJL�ELU�|]QLWHOLN�DWDQPDPÖûWÖU��

0RGHOGH� J|U�OHQ� $� |øUHQFLVL� %� |øUHQFLVLQL� HQ�
\DNÖQ� �o� DUNDGDûÖ� LoLQGH� J|VWHUPLû� DQFDN� %�
|øUHQFLVL� $·\Ö� HQ� \DNÖQ� �o� DUNDGDûÖ� DUDVÖQGD�
J|VWHUPHPLûWLU�� %� |øUHQFLVL� LOH� '� |øUHQFLVL�
DUDVÖQGD� LVH� NDUûÖOÖNOÖ� \DNÖQ� DUNDGDûOÖN� LOLûNLVL�
J|U�OPHNWHGLU�� 'HUHFHOHULQH� EDNWÖøÖPÖ]GD�� $�
|øUHQFLVLQLQ� GÖû� GHUHFHVL� ELU�� %� |øUHQFLVLQLQ�
WRSODP�GHUHFHVL�G|UWW�U��%X�G|UW�GHUHFHGHQ�ELU�GÖû�
GHUHFH��%�|øUHQFLVLQLQ�HQ�\DNÖQ�DUNDGDû�WHUFLKLQL��
�o�Lo�GHUHFH�LVH�%�|øUHQFLVLQH�\|QHOPLû��o�\DNÖQ�
DUNDGDûOÖN�LOLûNLVLQL�WHPVLO�HWPHNWHGLU�

���� 9HUL�7RSODPD

7�UN� HøLWLP� VLVWHPLQGH� 2UWD|øUHWLP�� OLVH�
EDûODQJÖFÖ�� GRNX]XQFX� VÖQÖID� WHNDE�O� HWPHNWHGLU��
��� VÖQÖI� |øUHQFLOHUL� DUDVÖQGD� KHQ�]� OLVH\H� \HQL�
EDûODGÖNODUÖ�LoLQ�\DNÖQ�VHYL\HGH�DUNDGDûOÖN�LOLûNLOHUL�
WDP� DQODPÖ\OD� WHûNLO� HWPHPLû� RODELOHFHøL�
GHøHUOHQGLULOGLøLQGHQ�GRNX]XQFX� VÖQÖIODU� oDOÖûPD�
JUXEXQD�GDKLO�HGLOPHPLûWLU�������VRQ��VÖQÖIODUGD�L\L�
SHNLûPLû� DUNDGDûOÖNODU� GDKD� \D\JÖQ� J|U�OPHVLQH�
UDøPHQ��QLYHUVLWH\H�KD]ÖUOÖN�JLEL�VHEHSOHUGHQ�VÖQÖI�
VD\ÖODUÖ�DUDûWÖUPD�LoLQ�\HWHUVL]�NDOPDNWDGÖU��%|\OH�
ELU� oDOÖûPD\D� W�P�VÖQÖIODUÖQ�GDKLO� HGLOPHVLQLQ�HQ�
L\L� WHUFLK�RODFDøÖ�G�û�Q�OHELOLU��DQFDN�EDKVHGLOHQ�
QHGHQOHUGHQ�|W�U���JHUHN�\DNÖQ�DUNDGDûOÖN�LOLûNLOHUL�
LoLQ�\HWHUOL�ELU�V�UH�JHUHNVH�WRSODP�|øUHQFL�VD\ÖVÖ�
\HWHUOLøL� DoÖVÖQGDQ� oDOÖûPD� JUXEXQXQ� \ÖOÖQ� ����
VÖQÖIOD�VÖQÖUODQGÖUÖOPDVÖ� WHUFLK�HGLOPLûWLU������VÖQÖI�
WD� EHQ]HU� ELU� ûHNLOGH� oDOÖûPD� JUXEX� RODUDN�
VHoLOHELOLUGL��DQFDN�IDUNOÖ�VÖQÖIODU�DUDVÖQGD�QDGLUHQ�
\DNÖQ� DUNDGDûOÖN� LOLûNLOHULQLQ� WHûNLO� HWWLøL�
ELOLQGLøLQGHQ�KHU� LNL�VÖQÖIÖQ�ELUOLNWH�DQDOL]L� WHUFLK�
HGLOPHPLûWLU�� %XQD� J|UH�� oDOÖûPD� JUXEXPX]XQ�
W�P�VÖQÖIODUGDQ�VDGHFH�����6ÖQÖIOD�VÖQÖUODQGÖUÖOPDVÖ�
YH� DQNHWH� NDWÖODQODUD� �oHU� VRUX� VRUXOPDVÖ�
SODQODQDUDN�� 6RV\DO� $ø� $QDOL]L� |UQHNOHPH�
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\|QWHPOHULQGHQ� VDELW� OLVWH� |UQHNOHPH� \|QWHPL�
EHQLPVHQPLûWLU��'RUHLDQ��:RRGDUG���������

2NXOGDNL� DUNDGDûOÖN� \DSÖVÖQÖ� Dø� RODUDN�
PRGHOOHPHN� LoLQ� LKWL\DFÖPÖ]� RODQ� YHUL� \DOQÖ]FD�
NLPLQ�NLPLQOH�\DNÖQ�DUNDGDû�ROGXøX�YHULVLGLU��%X�
VHEHSOH�YHUL� WRSODPD� DUDFÖ�RODUDN� DQNHW� \|QWHPL�
VHoLOPLûWLU�� +DQJL� |øUHQFLOHULQ� ELUELULQL� \DNÖQ�
DUNDGDû� RODUDN� J|UG�ø�Q�� WHVSLW� HWPHN� �]HUH��
|øUHQFLOHUH� HQ� \DNÖQ� �o� DUNDGDûÖ� VRUXOPXûWXU��
<DSÖODQ� DQNHWWH� J|Q�OO�O�N� YH� JL]OLOLN� HVDV�
DOÖQPÖûWÖU��.DWÖOÖPFÖODU� DOWÖ� IDUNOÖ� VÖQÖIWDQ� WRSODP�
���� |øUHQFLGLU�� � <�]� \�]H� \DSÖODQ� J|U�ûPHOHU�
VÖUDVÖQGD� ELOJLOHULQ� JL]OL� NDODFDøÖ� |øUHQFLOHUH�
ELOGLULOPLûWLU�� +HGHI� NLWOHGHNL� W�P� |øUHQFLOHU�
DQNHWH� NDWÖOPD\Ö� NDEXO� HWPLû� YH� \HGL� |øUHQFL�
GÖûÖQGD�WDPDPÖ��o�DUNDGDû�LVPL�YHUPLûWLU�

%X�DUDûWÖUPDGD�NXOODQÖODQ�GLøHU�ELU�YHUL��DNDGHPLN�
EDûDUÖ�YHULVLGLU��0LOOL�(øLWLP�%DNDQOÖøÖQD�DLW�2NXO�
<|QHWLP� %LOJL� 6LVWHPL� RODQ� (�2NXO�
SODWIRUPXQGDQ��|øUHQFLOHULQ�VÖQDY�YH�SHUIRUPDQV�
QRWODUÖ�� FLQVL\HW� YH� ûXEH� ELOJLOHUL� WRSODQPÖûWÖU��
gøUHQFLQLQ� EDûDUÖ� GHUHFHVL� KHVDSODQÖUNHQ� E�W�Q�
GHUVOHUGHQ�DOGÖøÖ�\D]ÖOÖ�VÖQDY�YH�SHUIRUPDQV�QRWODUÖ�
HûLW� DøÖUOÖNWD� RUWDODPD\D� NDWÖOPÖû�� KHU�|øUHQFLQLQ�
EDûDUÖVÖQÖ� J|VWHUHQ� WHN� ELU� SXDQ� HOGH� HGLOPLûWLU��
+HVDSODPDODUÖQ�VRQXFXQGD�HQ�G�û�N�SXDQ�����HQ�
\�NVHN�SXDQ����RODUDN�WHVSLW�HGLOPLûWLU�

���� 9HUL�$QDOL]L

7RSODQDQ� YHULOHULQ� D\ÖNODQPDVÖ�� WHPL]OHQPHVL��
o|]�POHPH�SURJUDPODUÖQD�X\JXQ�KDOH�JHWLULOPHVL�
3\WKRQ�3URJUDPODPD�'LOL·QLQ�3DQGDV�YHUL�DQDOL]�
N�W�SKDQHVL� LOH� \DSÖOPÖûWÖU�� +HP� J|UVHOOHûWLUPH�
KHP� GH� DQDOL]� SURJUDPODUÖQD� DNWDUPD\D� X\JXQ�
RODQ� ´&69µ� �&RPPD�6HSDUDWHG� 9DOXHV��
IRUPDWÖQGD� ND\GHGLOPLûWLU�� 6$$·QÖQ� \RUXPODPD�
NÖVPÖQGD�|QHPOL�ELU�DûDPD�RODQ�Dø�J|UVHOOHûWLUPH�
LoLQ� *HSKL� �%DVWLDQ�� +H\PDQQ�� -DFRP\�� � ������
\D]ÖOÖPÖ�NXOODQÖOPÖûWÖU��$øÖQ�WHPHO�|]HOOLNOHULQL�YH�
JHUHNOL� Dø� PHWULNOHULQL� KHVDSODPDN� LoLQ� 5�
SURJUDPODPD� GLOLQLQ� LJUDSK� N�W�SKDQHVL�
NXOODQÖOPÖûWÖU� �&VDUGL�� 1HSXV]�� ������� .DUÖûÖP�
PDWULVOHULQLQ� KHVDSODQPDVÖQGD� 3\WKRQ·XQ� ELU� Dø�
DQDOL]� N�W�SKDQHVL� RODQ�1HWZRUN[� NXOODQÖOPÖûWÖU�
�+DJEHUJ�� 6FKXOW�� 6ZDUW�� � ������� 6RQ� RODUDN�
WRSODQDQ� YHULOHU� G�ø�P� YH� NHQDU� OLVWHOHULQH�
G|Q�ûW�U�OP�ûW�U�

�� %8/*8/$5
���� 7HPHO�$ø�g]HOOLNOHUL

6$$·GD� LQFHOHFHN�DøÖQ�GRøUX�PRGHOOHQPHVL�\DQL�
DøGD� G�ø�POHULQ�� EDøODQWÖODUÖQ� YH� EXQODUD� DLW�
|]HOOLNOHULQ� QHOHU�RODFDøÖQD� NDUDU� YHULOPHVL� NULWLN�
|QHPH�VDKLS��GRøUX�VRQXoODU�HOGH�HWPH�DoÖVÖQGDQ�
EHOLUOH\LFL� ELU� DûDPDGÖU� �$\GÖQ�� 3HUGDKoÖ�� �������
%X�DUDûWÖUPDQÖQ�NRQXVX�RODQ�gøUHQFL�$UNDGDûOÖN�
$øÖQGD� �g$$�� |øUHQFLOHU� G�ø�POHU�� DUNDGDûOÖN�
LOLûNLVL� LVH� EDøODQWÖODU� RODUDN� PRGHOOHQPLûWLU��
$UNDGDûOÖN� LOLûNLOHULQLQ� JHQHO� RODUDN� NDUûÖOÖNOÖ�
ROPD\DELOHFHøL YDUVD\ÖPÖQGDQ� \ROD� oÖNDUDN�� úHNLO�
�·GH�|UQHNOHQGLøL��]HUH��EX�LOLûNLOHULQ�\|QO��ELU�Dø�
LOH�WHPVLO�HGLOPHVL�|]HOOLNOH�WHUFLK�HGLOPLûWLU��6$$�
NDSVDPÖQGD� KHVDSODQDQ� WHPHO� Dø� LVWDWLVWLNOHUL�
7DEOR��·GH�|]HWOHQPLûWLU�

7DEOR����$øÖQ�WHPHO�|]HOOLNOHUL

'�ø�P�6D\ÖVÖ ���

%DøODQWÖ�6D\ÖVÖ ���

2UWDODPD�'HUHFH �����

<RøXQOXN �����

2UWDODPD�.�PHOHQPH �����

+HVDSODQDQ� RUWDODPD� GHUHFH� \DNODûÖN� RODUDN� �o�
EXOXQPXûWXU��+HU�|øUHQFLGHQ��oHU�\DNÖQ�DUNDGDû�
LVPL� EH\DQ� HWPHVL� LVWHQGLøLQGHQ� RUWDODPD�
GHUHFHQLQ��o�ROPDVÖ�EHNOHQHQ�ELU�GHøHUGLU��7DP�
RODUDN��o�ROPD\ÖûÖQÖQ� VHEHEL� LVH� \HGL�|øUHQFLQLQ�
LNLûHU� WDQH� DUNDGDû� ELOGLUPLû� ROPDVÖGÖU�� $ø�
\RøXQOXøX� \�]GH� ELUH� \DNÖQ� ELU� GHøHU� RODUDN�
KHVDSODQPÖûWÖU�� %X�� RODVÖ� E�W�Q� EDøODQWÖODUGDQ�
\DOQÖ]FD� \�]GH� ELULQLQ� JHUoHNOHûPLû� ROGXøX�
DQODPÖQD� JHOPHNWHGLU�� 0HYFXW� oDOÖûPDGD� �oHU�
WHUFLK� VÖQÖUODPDVÖQGDQ� |W�U�� \DSÖVDO� RODUDN� Dø�
\RøXQOXøX�oÖNPÖû�ROVD�GD�JHUoHN�G�Q\D�DøODUÖQGD�
G�û�N� \RøXQOXN� VÖN� UDVWODQDQ� ELU� GXUXPGXU�
�%DUDEDVL���������2UWDODPD�N�PHOHQPH�NDWVD\ÖVÖ��
ELU� G�ø�P�Q� NRPûXODUÖ� DUDVÖQGDNL� EDøODQWÖ�
VD\ÖVÖQÖQ�� P�PN�Q� RODQ� E�W�Q� EDøODQWÖ� VD\ÖVÖQD�
RUDQÖ\OD�EXOXQXU��%L]LP�|UQHøLPL]GH�EX�NDWVD\Ö��
ELU�|øUHQFLQLQ�\DNÖQ�DUNDGDûODUÖQÖQ�D\QÖ�]DPDQGD�
ELUELUOHULQLQ� GH� \DNÖQ� DUNDGDûÖ� ROGXøXQD� LûDUHW�
HGHU��(OGH�HGLOHQ�\�]GH����JLEL�\�NVHN�ELU�GHøHU��
OLVH�|øUHQFLOHUL�DUDVÖQGD�ûDûÖUWÖFÖ�VD\ÖOPD\DFDN�ELU�
GHøHU�RODUDN�J|U�OHELOLU�
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úHNLO����*HOHQ�EDøODQWÖODUÖ�J|VWHUHQ�GHUHFH�GDøÖOÖPÖ

���� 'HUHFH�'DøÖOÖPÖ

'HUHFH� GDøÖOÖPÖ� DøÖQ� WHPHO� |]HOOLNOHULQGHQ�
RUWDODPD� GHUHFHQLQ� LOHUL� G�]H\GH� LQFHOHQPHVLQL�
VDøODU�� gUQHøLQ� \DOQÖ]FD� RUWDODPD� GHUHFH\H�
EDNDUDN� DøGD� �PHUNH]�YH�Xo�� \DSÖVÖQÖQ� YDUOÖøÖ�
LQFHOHQHPH]�� %X� W�U� ELU� GHøHUOHQGLUPH� DQFDN�
GHUHFH� GDøÖOÖPÖ� YH� VÖQÖIODQGÖUÖFÖ� NDUÖûÖP�
LQFHOHQHUHN�\DSÖODELOLU��

gøUHQFLOHUH� HQ� \DNÖQ� �o� DUNDGDûÖ� VRUXOPXûWX��
GROD\ÖVÖ\OD� JLGHQ� EDøODQWÖODU� E�W�Q� |øUHQFLOHUGH�
�oW�U�� %X� GDøÖOÖP� VDELW� ELU� GDøÖOÖP� ROGXøXQGDQ�
J|VWHULOPHPLûWLU�� úHNLO� �·GH� |øUHQFL� DUNDGDûOÖN�
DøÖQÖQ� \DOQÖ]FD� JHOHQ� EDøODQWÖODUÖQÖ� J|VWHUHQ�
GHUHFH�GDøÖOÖP�JUDILøL�J|U�OPHNWHGLU��'DøÖOÖPGD��
\�NVHN� GHUHFHOL� G�ø�POHU� D]� VD\ÖGDGÖU�� %XQD�
NDUûÖQ�� G�û�N� GHUHFHOL� G�ø�POHULQ� oRøXQOXNWD�
ROGXøX� J|]OHPOHQPHNWHGLU�� %X� GD� PHUNH]� YH�
HWUDIÖQGDNL� G�ø�POHU� �PHUNH]�YH�Xo�� \DSÖVÖQÖQ�
YDUOÖøÖQD�LûDUHW�HGHU�

���� 0HVDIH�'DøÖOÖPÖ

%LU�DøÖQ�\DSÖVÖQÖ�PDNUR�G�]H\GH�LQFHOHUNHQ�GHUHFH�
GDøÖOÖPODUÖQD� HN� RODUDN�� PHVDIH� GDøÖOÖPODUÖQD�
EDNPDN� JHUHNLU�� 0HVDIH� GDøÖOÖPÖ� DøGD� EXOXQDQ�
G�ø�P�oLIWOHUL�DUDVÖQGDNL�PHVDIHOHULQ�RODVÖOÖNODUÖQÖ�
J|VWHUHQ� ELU� KLVWRJUDPGÖU�� 'LøHU� ELU� GH\LûOH��
UDVWJHOH� VHoLOHQ� LNL� G�ø�P� DUDVÖQGDNL� PHVDIHQLQ�
NDo� RODELOHFHøLQLQ� J|VWHULPLGLU�� úHNLO� ��� \|QV�]�
DøD�oHYULOGLNWHQ�VRQUD�gøUHQFL�$UNDGDûOÖN�$øÖQÖQ�
PHVDIH� GDøÖOÖPÖQÖ� J|VWHUPHNWHGLU�� úHNLOGH�
PHVDIHQLQ� DOWÖ� GHøHULQGH� \RøXQODûWÖøÖQÖ�
J|U�\RUX]�� %X� GD� $PHULNDOÖ� SVLNRORJ� 6WDQOH\�
0LOJUDP·ÖQ�����·GD�\DSWÖøÖ�YH�DOWÖ�GHUHFHOLN�D\UÖOÖN�
RODUDN� ELOLQHQ� DUDûWÖUPDVÖQÖQ� VRQXFX\OD�
X\XPOXGXU� �7UDYHUV�� 0LOJUDP�� ������� %X�
DUDûWÖUPD\D� J|UH� LQVDQODU� DUDVÖQGDNL� WDQÖGÖNODU�
DøÖQGD�RUWDODPD�PHVDIH�DOWÖGÖU��%DûND�ELU�GH\LûOH��

DUNDGDûÖPÖQ�DUNDGDûÖ�\DNODûÖPÖ\OD�RUWDODPD�RODUDN�
DOWÖ� WDQÖGÖN� NLûL� DUDFÖOÖøÖ� LOH� E�W�Q� LQVDQODU�
ELUELUOHULQH�XODûDELOLUOHU�

úHNLO����gøUHQFL�DUNDGDûOÖN�DøÖQÖQ�PHVDIH�GDøÖOÖPÖ

���� <HUHO�.�PHOHQPH�'DøÖOÖPÖ

'HUHFH� YH� PHVDIH� GDøÖOÖPODUÖ\OD� DøGDNL�
N�PHOHQPH� \DSÖODUÖQÖ� J|]OHPOH\HPH\L]�� %XQXQ�
LoLQ� \HUHO� N�PHOHQPH� GDøÖOÖP� JUDILøLQLQ�
LQFHOHQPHVL� JHUHNLU�� <HUHO� N�PHOHQPH�� DøGD� ELU�
G�ø�P�Q� NRPûXODUÖQÖQ� NHQGLOHUL� DUDVÖQGD� QH�
NDGDU� EDøODQWÖOÖ� ROGXøXQX� LIDGH� HGHQ� ELU�
E�\�NO�NW�U�

úHNLO����<HUHO�N�PHOHQPH�GDøÖOÖPÖ

%X� |øUHQFL� DøÖ� LoLQ� G�û�Q�O�UVH�� ELU� |øUHQFLQLQ�
DUNDGDûODUÖQÖQ� ELUELUOHUL� LOH� GH� DUNDGDû� ROPD�
RUDQÖQÖ� LIDGH� HGHU�� $\QÖ� GHUHFH\H� VDKLS� RODQ�
|øUHQFLOHULQ� \HUHO� N�PHOHQPH� GHøHUOHULQLQ�
RUWDODPDVÖQÖ� J|VWHUHQ� GDøÖOÖP� JUDILøLQGH� �EN]��
úHNLO� ���� GHUHFHVL� �o� RODQ� |øUHQFLOHULQ� \HUHO�
N�PHOHQPHVLQLQ� ���� ROGXøX� J|U�OPHNWHGLU�� %X�
GDøÖOÖP� Dø� \|QV�]� KDOH� JHWLULOGLNWHQ� VRQUD�
KHVDSODQGÖøÖQGDQ�� KHU� G�ø�P�Q� �o� WDQH� JLGHQ�
EDøODQWÖVÖ� ROGXøX� G�û�Q�O�UVH�� �o� GHUHFHOL�
G�ø�POHULQ�KLo�JHOHQ�EDøODQWÖVÖ�ROPDGÖøÖ�DQODûÖOÖU�
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���� *|UVHOOHûWLUPH

6$$·GD�J|UVHOOHûWLUPH��DøÖQ�JHQHO�\DSÖVÖ�KDNNÖQGD�
GLøHU� \|QWHPOHUOH� HOGH� HGLOHPH\HFHN� ELOJLOHU�
VDøOD\DELOLU�� $øÖQ� KDULWDVÖQÖQ� JHQHO� YH\D� GHWD\OÖ�
RODUDN� LQFHOHQPHVL��DUDûWÖUPD�VRUXODUÖQD�FHYDSODU�
VXQPDVD� GD� ]LKLQGH� \HQL� DUDûWÖUPD� VRUXODUÖ�
X\DQGÖUPD� SRWDQVL\HOLQH� VDKLSWLU�� dDOÖûPDGD� EX�
DûDPDGD�� KD]ÖUODQDQ� G�ø�P� YH� NHQDU� OLVWHOHUL�
*HSKL� J|UVHOOHûWLUPH� \D]ÖOÖPÖQD� DNWDUÖODUDN� Dø�
KDULWDVÖ� oÖNDUÖOGÖ� �EN]�� úHNLO� ����*|UVHOGH� UHQNOHU�
VÖQÖIODUÖ�� GDLUHOHULQ� E�\�NO�ø�� DNDGHPLN� EDûDUÖ\Ö�
J|VWHUPHNWHGLU�� '�ø�POHULQ� \HUOHûLPL� LVH�
WRSOXOXNODUD�J|UH�G�]HQOHQPLûWLU��%LU�EDûND�LIDGH�
LOH� NHQGL� DUDODUÖQGD� \DNÖQ� DUNDGDûOÖN� LOLûNLOHUL� YH�
GROD\ÖVÖ� LOH�GDKD�oRN�EDøODQWÖ�EXOXQDQ�|øUHQFLOHU�
ELUELUOHULQH� GLøHUOHULQGHQ� GDKD� \DNÖQ�
\HUOHûWLULOPLûWLU�� $øGDNL� WRSOXOXNODUÖ� KHVDSODPDN�
LoLQ� *HSKL·QLQ� PRG�OHUOLN� RSWLPL]DV\RQX�
\|QWHPL�LOH�WRSOXOXN�WHVSLWL�|]HOOLøL�NXOODQÖOPÖû�YH�
���IDUNOÖ�WRSOXOXN�EXOXQPXûWXU�

���� 6ÖQÖIODQGÖUÖFÖ�.DUÖûÖP�0DWULVL

7DEOR� �� EDûDUÖ�� FLQVL\HW� YH� ûXEH� WHPHO� DOÖQDUDN�
KHVDSODQDQ� VÖQÖIODQGÖUÖFÖOÖN� NDWVD\ÖODUÖQÖ�
J|VWHUPHNWHGLU��.DWVD\ÖODU��o�IDUNOÖ�|]QLWHOLøH�DLW�
GHøHUOHUGLU�� $UNDGDû� VHoLPL� LOH� NRUHODV\RQX�
KHVDSODQDQ� LON� |]QLWHOLN� RODQ� EDûDUÖQÖQ� NDUÖûÖP�
NDWVD\ÖVÖ������� EXOXQPXûWXU�� úXEH� LoLQ�
KHVDSODQDQ�NDWVD\Ö�������EXOXQPXûWXU�

7DEOR����6ÖQÖIODQGÖUÖFÖ�NDUÖûÖP�NDWVD\ÖODUÖ�

6ÖQÖIODQGÖUÖFÖ�.DUÖûÖP�
.DWVD\ÖVÖ��U�

<ÖOVRQX�%DûDUÖ�
2UWDODPDVÖ ������

&LQVL\HW �����
úXEH �����

&LQVL\HW�ED]ÖQGD�KHVDSODQDQ NDWVD\Ö�LVH�������GXU��
%X� GHøHU�� DUNDGDûOÖN� VHoLPLQGH� D\QÖ� FLQVL\HWWHQ�
ROPDQÖQ� E�\�N� RUDQGD� HWNLOL� ROGXøXQD� LûDUHW�
HWPHNWHGLU�� úXEH� ED]ÖQGDNL� |Oo�P� LVH� ������ LOH��
VÖQÖI� DUNDGDûÖ� ROPDQÖQ� oRN� GDKD� EHOLUOH\LFL� ELU�
HWNHQ�ROGXøXQD�LûDUHW�HGHU��

7DEOR����&LQVL\HWH�J|UH�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�PDWULVL

( .

( ������ ������

. ������ ������

úHNLO����gøUHQFL�$UNDGDûOÖN�$øÖ��'�ø�POHULQ�UHQNOHUL�
VÖQÖIODUÖ��E�\�NO�NOHUL�EDûDUÖ�SXDQÖQÖ��\HUOHûLPL�

WRSOXOXNODUÖ�J|VWHULU�

7DEOR��·GH�J|U�OHQ�FLQVL\HW�YH�ûXEH�|]QLWHOLNOHULQH�
EDøOÖ� WRSODP� NDUÖûÖP� NDWVD\ÖODUÖQÖQ� GHWD\OÖ�
LQFHOHPHVLQL�� EX� NDWVD\ÖODUÖQ� KHVDSODQPDVÖQGD�
NXOODQÖODQ� NDUÖûÖP� PDWULVOHUL\OH� \DSPDN�
P�PN�QG�U��7DEOR��·WH�FLQVL\HWH�J|UH�KHVDSODQDQ�
VÖQÖIODQGÖUÖFÖ� NDUÖûÖP� NDWVD\ÖVÖ� PDWULVL�
J|U�OPHNWHGLU�� (UNHN� |øUHQFLOHULQ HUNHN�
|øUHQFLOHUOH� DUNDGDû� ROPD� RUDQÖQÖ� YHUHQ� �(�(��
PDWULV� WHULPL� ������� EXOXQPXûWXU�� .Ö]�
|øUHQFLOHULQ�NÖ]�|øUHQFLOHUOH�DUNDGDû�ROPD�RUDQÖQÖ�
YHUHQ� �.�.�� PDWULV� WHULPL� LVH� ������·GÖU�� � .Ö]�
|øUHQFLOHUGHQ� HUNHN� |øUHQFLOHUH� �.�(�� \|QHOHQ�
DUNDGDûOÖN� RUDQÖ� �������� HUNHN�|øUHQFLOHUGHQ� NÖ]�
|øUHQFLOHUH� \|QHOHQ� DUNDGDûOÖN� �(�.�� RUDQÖ� LVH�
�������EXOXQPXûWXU�

úXEHOHUH� J|UH� KHVDSODQDQ� VÖQÖIODQGÖUÖFÖ� NDUÖûÖP�
PDWULVL� 7DEOR� �·GH� YHULOPLûWLU�� 7RSODPGD� DøGD�
VÖIÖUD�\DNÖQ�NRUHODV\RQ�ROGXøX�J|U�OP�ûW��� IDNDW�
ELUHU� ELUHU� E�W�Q� LOLûNLOHUH� EDNÖOGÖøÖQGD�� LOJLQo�
GHøHUOHU� J|]H� oDUSPDNWDGÖU�� 0DWULVLQ� N|ûHJHQL�
�]HULQGHNL� GHøHUOHU� |øUHQFLOHULQ� NHQGL�
VÖQÖIODUÖQGDQ� DUNDGDû� WHUFLK� HWPH� RUDQODUÖQÖ�
J|VWHUHQ� NDWVD\ÖODUGÖU�� %�W�Q� VÖQÖIODUGD� EX�
NDWVD\ÖQÖQ�\�]GH���·�H�\DNÖQ�ELU�GHøHU�ROGXøX�YH�
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VÖQÖI� GÖûÖ� DUNDGDû� WHUFLK� HWPH�GHøHUOHULQH� NÖ\DVOD�
oRN�GDKD�\�NVHN�ROGXøX�DQODûÖOPDNWDGÖU��0DWULVWH�
DUNDGDûOÖNODUÖQ� \|Q�� V�WXQODUGDQ� VDWÖUODUD�
GRøUXGXU�� gUQHøLQ�� LNLQFL� VDWÖU� ELULQFL� V�WXQ�
GHøHUL� RODQ� �������� ��$� VÖQÖIÖQÖQ� |øUHQFLOHULQLQ�
��%� VÖQÖIÖ� |øUHQFLOHULQL� DUNDGDû� J|VWHUPH�
RUDQODUÖQÖ�J|VWHUPHNWHGLU�� �ho�|øUHQFL\H�WHNDE�O�
HGHQ� EX� GHøHULQ�� VÖQÖI� LoL� NDUÖûÖPODUOD�
NDUûÖODûWÖUÖOGÖøÖQGD� ROGXNoD� N�o�N� ROGXøX�
V|\OHQHELOLU�� úHNLO� �·WH� GH� J|UVHO� RODUDN�
LQFHOH\HELOHFHøLPL]� JLEL� VÖQÖIODU� DUDVÖQGD�
EDøODQWÖODUÖQ� ]D\ÖI� EDøODQWÖODU� ROGXøXQX�
V|\OH\HELOLUL]��%XQODUD�HN�RODUDN��EX�VÖQÖIWDQ�EDûND�
VÖQÖID� YH\D� EDûND� VÖQÖIWDQ� EX� VÖQÖID� NDUÖûÖP�
EXOXQPDPDNWDGÖU�� ��%� VÖQÖIÖQD� EDNWÖøÖPÖ]GD��
E�W�Q� VÖQÖIODUGDQ� DUNDGDûOÖN� EDøODQWÖVÖ� DOGÖøÖ� YH�
DQFDN� \DOQÖ]FD� ��(� VÖQÖIÖQD� DUNDGDûOÖN� EDøODQWÖVÖ�
YHUGLøL�WDEORGD�J|U�OPHNWHGLU����&�VÖQÖIÖQGDQ���%�
YH���'�VÖQÖIÖQD�EDøODQWÖ�J|]OHPOHQLUNHQ��VÖQÖI���)�
GÖûÖQGD�EDûND�ELU�VÖQÖIWDQ�EDøODQWÖ�DOPDPÖûWÖU����(�
VÖQÖIÖ� LVH���%�VÖQÖIÖQGDQ�KHP�EDøODQWÖ�DOPÖû�KHP�
GH� EDøODQWÖ� YHUPLûWLU�� %XQXQ� GÖûÖQGD� ��(� VÖQÖIÖ�
L]ROH� J|U�QPHNWHGLU�� .DUÖûÖP� PDWULVLQH� JHQHO�
RODUDN� EDNWÖøÖPÖ]GD�� ED]Ö� VÖQÖIODU� �o� VÖQÖIOD� LOLûNL�
LoLQGH\NHQ�ED]ÖODUÖ�LNL�VÖQÖIOD��ED]ÖODUÖ�LVH�\DOQÖ]FD�
ELU�VÖQÖIOD�DUNDGDûOÖN�LOLûNLVL�LoLQGHGLU��%D]Ö�VÖQÖIODU�
DUDVÖ� EDøODQWÖODU� LNL� YH\D� �o� |øUHQFL� �]HULQGHQ�
NXUXOXUNHQ� ED]Ö� VÖQÖIODU� oRN� VD\ÖGD� |øUHQFL�
�]HULQGHQ� GLøHU� VÖQÖIODUOD� EDøODQWÖ� NXUPDNWDGÖU��
0DWULVWHQ� HOGH� HGLOHQ� EX� J|]OHPOHULQ� J|UVHO�
\DQVÖPDODUÖQÖ� úHNLO� �·WH� UHVPHGLOHQ� E�\�N� Dø�
KDULWDVÖQGD�J|UHELOLUL]��%X�VD\HGH�KDQJL�VÖQÖIODUÖQ�
GÖûD�G|Q�N��KDQJL�VÖQÖIODUÖQ� LoH�NDSDQÖN�GDYUDQÖû�
J|U�QW�V��YHUGLøLQL�KHP�NDUÖûÖP�PDWULVLQGHQ�KHP�
GH�Dø�J|UVHOLQGHQ�WHVSLW�HWPHN�P�PN�QG�U�

7DEOR����úXEH\H�J|UH�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�PDWULVL

��$ ��% ��& ��' ��( ��)
��$ ������ � � � � �
��% ������ ������ ������ ������ ������ ������
��& � � ������ � � ������
��' � � ������ ������ ������ �
��( � ������ � � ������ �
��) � � � ������ ������ ������

<ÖOVRQX� EDûDUÖ� RUWDODPDODUÖ� QLFHO� ELU� |]QLWHOLN�
ROGXøXQGDQ��VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�PDWULVL�JUDILNOH�
J|VWHULOPLûWLU��úHNLO�� EX�PDWULVLQ�VL\DK�YH�EH\D]�
DUDVÖQGDNL� WRQODUOD� LIDGH� HGLOPLû� J|UVHOLGLU��
gøUHQFLOHULQ� EDûDUÖ� SXDQODUÖ� ��� LOH� ��� DUDVÖQGD�
GHøHUOHU�DOPDNWDGÖU��.ROD\FD�RNXQDELOPHVL�LoLQ�EX�
SXDQODU� YHUL� JUXSODQGÖUPD� \|QWHPL\OH� ��� HûLW�
DUDOÖøD� E|O�QP�ûW�U�� *UDILNWHNL� KHU� ELU SLNVHO�
\DNODûÖN� RODUDN� �� SXDQOÖN� DUDOÖøD� NDUûÖOÖN�

JHOPHNWHGLU�� gUQHøLQ�� EDûDUÖ� SXDQÖ� ������
DUDOÖøÖQGD� RODQ� |øUHQFLOHULQ� DUNDGDûOÖN� LOLûNLVL�
LoLQGH� ROPD� RUDQÖQÖQ�� \DQGDNL� |OoHNOH�
RNXQGXøXQGD� \DNODûÖN� RODUDN� ELQGH� \HGL� ROGXøX�
J|U�OPHNWHGLU�� 0DWULVWHNL� NDUÖûÖPGD� GHøHUOHUL�
N�o�N�RODQODU�EH\D]D��E�\�N�RODQODU�VL\DKD�\DNÖQ�
WRQODUOD� J|VWHULOPLûWLU�� (Q� NR\X� SLNVHO� �������
NDUÖûÖP� GHøHULQL� J|VWHULUNHQ� EX� GHøHU� \DNODûÖN�
RODUDN� VHNL]� |øUHQFL\H� NDUûÖOÖN� JHOPHNWHGLU�� (Q�
DoÖN�SLNVHO�LVH�VÖIÖU�NDUÖûÖP�DQODPÖQD�JHOPHNWHGLU��
0DWULVLQ� VRO� DOW� N|ûHVL� G�û�N� EDûDUÖOÖ� |øUHQFLOHU�
DUDVÖQGDNL�DUNDGDûOÖN�RUDQODUÖQÖ�LIDGH�HGHUNHQ��VDø�
�VW� N|ûHVL� \�NVHN� EDûDUÖ\D� VDKLS� |øUHQFLOHULQ�
NHQGL� DUDODUÖQGD� \DNÖQ� DUNDGDû� ROPD� RUDQODUÖQÖ�
LIDGH�HGHU��

úHNLO����%DûDUÖ�SXDQÖQD�J|UH�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�
PDWULVL

�� 7$57,ú0$�9(�6218d/$5

%X�oDOÖûPDGD�HOGH�HGLOHQ�EXOJXODU�ED]Ö�NÖVÖWODU�J|]�
|Q�QH�DOÖQDUDN�GHøHUOHQGLULOPHOLGLU��%XQODUGDQ�ELU�
WDQHVL�� |øUHQFLOHUGHQ� DOÖQDQ� \DNÖQ� DUNDGDû�
VD\ÖVÖQÖQ� �o� ROPDVÖGÖU�� 'DKD� ID]OD� |øUHQFL\L�
DUNDGDûOÖN�DøÖQD�HNOH\HUHN� GDKD�GHULQOHPHVLQH�ELU�
o|]�POHPH�\DSPDN�P�PN�Q�RODFDNWÖU��6DELW�OLVWH�
|UQHNOHPH� \DNODûÖPÖQGDQ� ]L\DGH� JHQLûOH\HQ�
�NDUWRSX�� |UQHNOHPH� \DNODûÖPÖ� EHQLPVHQHUHN�
E|\OH� ELU� DUDûWÖUPD� JHUoHNOHûWLULOHELOLU� �'RUHLDQ��
:RRGDUG��������

'LøHU�ELU�NÖVÖW�LVH�RNXOXQ�WDPDPÖ \HULQH�\DOQÖ]FD�
���� VÖQÖI� |øUHQFLOHULQLQ� DUDûWÖUPD� NDSVDPÖQD�
DOÖQPDVÖGÖU�� %�W�Q� VÖQÖI� VHYL\HOHULQLQ� YHUL� VHWLQH�
HNOHQPHVL�� IDUNOÖ� VHYL\HOHU� YH� \Dû� JUXSODUÖQGD�
GDYUDQÖûODUÖQ� LQFHOHQPHVLQH�RODQDN� VDøOD\DFDNWÖU��
%X� oDOÖûPD�� |øUHQFL� DUNDGDûOÖN� DøÖQÖQ� VWDWLN�
DQDOL]LQL�LoHUPHNWHGLU��%LU�EDûND�LIDGH�LOH��EHOOL�ELU�
]DPDQ� DUDOÖøÖ� LoLQGHNL� DUNDGDûOÖN� \DSÖVÖQÖQ� VDELW�
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UHVPLQL� LoHUPHNWHGLU�� $øGDNL� DUNDGDûOÖN�
LOLûNLOHULQLQ� ]DPDQ� LoLQGHNL� GHøLûLPLQL�
J|]OHPOHPHN� LoLQ��SHUL\RGLN� DUDOÖNODUOD� DUDûWÖUPD�
\HQLOHQHELOLU�

úHNLO� �·GHNL� GHUHFH� GDøÖOÖPÖ�� \DOQÖ]FD� JHOHQ�
GHUHFHOHUL� J|VWHUGLøLQGHQ�� ELU� DQODPGD� DøGD�
ELUH\OHULQ�SRS�OHU�ROPD�GXUXPXQX�DQODWPDNWDGÖU��
*UDILøL� LQFHOHGLøLPL]GH�� D]� VD\ÖGD� SRS�OHU�
|øUHQFLQLQ� ROGXøXQX� J|UPHNWH\L]�� %X� \�NVHN�
GHUHFHOL�|øUHQFLOHU�VRV\DO�\DSÖ�LoHULVLQGH�NLOLW�UROOHU�
DOPD\D� DGD\� NDEXO� HGLOHELOLUOHU�� 'LøHU� WDUDIWDQ�
DøGD� \DNODûÖN� \LUPL� |øUHQFLQLQ� KLo� NLPVH�
WDUDIÖQGDQ� HQ� \DNÖQ� �o� DUNDGDû� LoLQGH�
J|VWHULOPHGLøLQL� J|UHELOLUL]�� %X� GXUXPOD� LOJLOL�
KHPHQ�ELU�\DUJÖ\D�YDUPDN�GRøUX�ROPD\DELOLU��$\QÖ�
DUDûWÖUPDQÖQ� IDUNOÖ� |øUHQFL� JUXSODUÖ\OD� \DSÖOPDVÖ�
YH�VRQXoODUÖQ�NDUûÖODûWÖUÖOPDVÖ�GRøUX�ELU�\DNODûÖP�
RODFDNWÖU������|øUHQFLGHQ�ROXûDQ�ELU�VRV\DO� DøGD�
HQ�E�\�N�JHOHQ�GHUHFH�VD\ÖQÖQ���·X�JHoPHPHVLQLQ��
\DNÖQ� DUNDGDû� ROPD� NDYUDPÖQGDQ� ND\QDNODQÖ\RU�
ROPDVÖ� RODVÖGÖU�� %X� VD\Ö�� ELU� |øUHQFLQLQ� J�oO��
VRV\DO�EDø�NXUPD�NDSDVLWHVL�LoLQ�ELU�oHûLW��VW�OLPLW�
LIDGH�HGL\RU�RODELOLU��7HPHO�|]HOOLNOHULQH�YH�GHUHFH�
GDøÖOÖPÖQD�EDNÖOGÖøÖQGD�KHPHQ�J|]H�oDUSDQ�G�û�N�
\RøXQOXN� YH� PHUNH]� YH� HWUDIÖQGDNL� G�ø�POHU�
PHUNH]�YH�Xo� �XOXVODUDUDVÖ� OLWHUDW�UGH� \D\JÖQ�
WDELUOH� ´KXE�DQG�VSRNHµ�� \DSÖVÖ�� |øUHQFL�
DUNDGDûOÖN� DøÖQÖQ� JHUoHN� G�Q\D� DøÖ� ROGXøXQXQ�
J|VWHUJHVLGLU� �+DJEHUJ�� 6FKXOW�� 6ZDUW�� � �������
úHNLO��·WHNL�PHVDIH�GDøÖOÖPÖQD�EDNÖOGÖøÖQGD�LVH�DOWÖ�
GHUHFHOLN� D\UÖOÖN� NDYUDPÖ\OD� X\XPOX� ELU� JUDILN�
J|U�OPHNWHGLU�� .�o�N� ELU� JHUoHN� G�Q\D� DøÖ�
|UQHNOHPL� RODQ� |øUHQFL� DUNDGDûOÖN� DøÖQGD� GD� EX�
ROJXQXQ�WHNUDU�HWWLøL�J|U�OPHNWHGLU��

úHNLO��·WHNL� \HUHO�N�PHOHQPH�GDøÖOÖPÖQGD��N�o�N�
GHUHFH�GHøHUOHULQH�E�\�N�N�PHOHQPH�GHøHUOHULQLQ�
NDUûÖOÖN� JHOGLøL� J|U�OPHNWHGLU�� %XQD� NDUûÖOÖN��
E�\�N� GHUHFHOL� G�ø�POHULQ� N�PHOHQPHOHUL� LVH�
J|UHFH� RODUDN� N�o�NW�U�� %XUDGDQ� KDUHNHWOH��
SRS�OHU� |øUHQFLOHUL� DUNDGDû� J|VWHUHQOHULQ� NHQGL�
DUDODUÖQGD�DUNDGDû�ROPDGÖNODUÖ�V|\OHQHELOLU��'LøHU�
\DQGDQ�� SRS�OHU� ROPD\DQ� |øUHQFLOHUL� DUNDGDû�
J|VWHUHQOHU� LVH� NHQGL� DUDODUÖQGD� GD� \DNÖQ�
DUNDGDûOÖN� LOLûNLVL� LoLQGHGLUOHU�� <HUHO� N�PHOHQPH�
NDWVD\ÖVÖ� ELOJLQLQ� DøGD� \D\ÖOÖPÖQÖ� |OoPHNWH�
NXOODQÖOGÖøÖQGDQ�� DøÖQ� KDQJL� E|O�POHULQGH�
N�PHOHQPHQLQ� DUWWÖøÖQÖ� \D� GD� D]DOGÖøÖQÖ� ELOPHN��
RNXO�LGDUHFLOHUL�YH�|øUHWPHQOHU�DoÖVÖQGDQ��LVWHQHQ�
PHVDMODUÖQ�\D\ÖOPDVÖQGD�NROD\OÖN�VDøOD\DELOLU��

úHNLO� �·WH� J|U�OHQ� Dø� KDULWDVÖQGD� DøÖQ� ELUWDNÖP�
NRSXN� ELOHûHQOHUL� ROGXøX� J|]H� oDUSPDNWDGÖU��

+DULWDGD� G�ø�POHU� WRSOXOXNODUÖQD� J|UH�
\HUOHûWLULOPLûWLU�� 7RSOXOXNODU� WDQÖPÖ� JHUHøL� NHQGL�
LoLQGH� \RøXQ� EDøODQWÖOÖ� LNHQ�� ELUELUOHUL� DUDVÖQGD�
VH\UHN� EDøODQWÖODUD� VDKLS� ROXUODU� �7UDYHUV��
0LOJUDP�� ������� $QFDN� EX� DøGD� WRSOXOXNODU�
DUDVÖQGDNL� EDøODQWÖODUÖQ� ]D\ÖI� ROGXøX�
J|U�OPHNWHGLU��%X�GXUXP�GDKD�GHULQ�ELU� DQDOL]H�
LKWL\Do� GX\PDNWDGÖU�� 7RSOXOXN� DQDOL]L�
DUDûWÖUPDQÖQ�NDSVDPÖQD�JLUPHGLøLQGHQ��EX�\|QGH�
GHWD\OÖ� LQFHOHPH� \DSÖOPDPÖûWÖU�� ùOHULGH� \DSÖODFDN�
E|\OH�ELU�DQDOL]�|QHPOL�NDWNÖ�VDøOD\DFDNWÖU��

7DEOR��·GHNL�NRUHODV\RQXQ�VÖIÖUD� \DNÖQ�ELU�GHøHU�
oÖNPDVÖ��EDûDUÖQÖQ�DUNDGDû�VHoLPLQGH�ROXPOX�\D�GD�
ROXPVX]� ELU� URO� R\QDPDGÖøÖQÖ� LûDUHW� HWPHNWHGLU��
'LøHU� ELU� GH\LûOH�� |øUHQFLOHULQ� EDûDUÖ� DoÖVÖQGDQ�
NHQGLOHULQH� EHQ]H\HQ� DUNDGDûODUÖ� VHoPH�
HøLOLPLQGH� ROPDGÖNODUÖ� V|\OHQHELOLU�� $\QÖ�
]DPDQGD�� VÖIÖUD� \DNÖQ� NRUHODV\RQ�� ]ÖW� EDûDUÖ�
RUDQODUÖQD�VDKLS�|øUHQFLOHU�DUDVÖQGD�GD�DQODPOÖ�ELU�
\DNÖQ� DUNDGDûOÖN� LOLûNLVL� ROPDGÖøÖ� DQODPÖQD�
JHOPHNWHGLU��

&LQVL\HW�ED]ÖQGD�KHVDSODQDQ�NDUÖûÖP�NDWVD\ÖVÖ� LVH�
������ GXU�� %X� GHøHU�� DUNDGDûOÖN� VHoLPLQGH� D\QÖ�
FLQVL\HWWHQ�ROPDQÖQ�\�]GH�\HWPLû�RUDQÖQGD�HWNLOL�
ROGXøXQD�LûDUHW�HWPHNWHGLU��úXEH�ED]ÖQGDNL�|Oo�P�
LVH� ������ LOH�� VÖQÖI� DUNDGDûÖ� ROPDQÖQ� oRN� GDKD�
EHOLUOH\LFL�ELU�HWNHQ�ROGXøXQD�LûDUHW�HGHU������·WH�
-DFRE� 0RUHQR·QXQ� LONRNXO� |øUHQFLOHUL� DUDVÖQGD�
\DSWÖøÖ�oDOÖûPDGD�GD�EXQD�EHQ]HU�ELU�VRQXo�HOGH�
HWPLû� ROPDVÖ� DQODPOÖ� J|U�QPHNWHGLU� �0RUHQR��
������

7DEOR� �·GHNL� EXOJXODU� DUNDGDûOÖN� VHoLPLQGH
FLQVL\HW� HWNLVLQLQ� GHWD\OÖ� J|VWHULPLGLU�� (UNHN�
|øUHQFLOHULQ� NHQGL� DUDODUÖQGD� NDUÖûÖPD� \DWNÖQOÖøÖ�
NÖ]�|øUHQFLOHUGHQ�ELUD]�GDKD�ID]OD�J|U�QPHNWHGLU��
%X�PDWULVWH�GLNNDWL� oHNHQ�GLøHU�ELU�EXOJX�� JHQHO�
NDUÖûÖPD� NÖ\DVOD� N�o�N� ROPDVÖQD� UDøPHQ�� �.�
(�·QLQ��(�.�·QLQ LNL�NDWÖQD�\DNÖQ�ELU�GHøHU�oÖNPÖû�
ROPDVÖGÖU�� %X�� DUDûWÖUPD\D� GHøHU� ELU� GXUXP�
VHUJLOHPHNWHGLU�� 7DEOR� �·WH� J|VWHULOHQ� ûXEHOHULQ�
NDUÖûÖP� PDWULVLQLQ� DVLPHWULN� ROXûX� EX� \DSÖQÖQ�
KRPRMHQ� ROPDGÖøÖQD� LûDUHW� HGHU�� 1LWHNLP�� ��$�
VÖQÖIÖQÖQ� ELU� LVWLVQD� GÖûÖQGD�� GLøHU� VÖQÖIODUOD� KLo�
NDUÖûPDPÖû� ROPDVÖQD� UDøPHQ�� ��%� VÖQÖIÖQÖQ�
|øUHQFLOHULQLQ� GLøHU� E�W�Q� VÖQÖIODUÖQ� |øUHQFLOHUL�
WDUDIÖQGDQ� WHUFLK� HGLOPLû� ROGXøX� J|U�OPHNWHGLU��
6DGHFH� EX� NDUÖûÖP� PDWULVLQH� EDNDUDN�� ��%�
VÖQÖIÖQÖQ� |øUHQFLOHULQLQ� GLøHU� VÖQÖIODU� DUDVÖQGD�
SRS�OHU�ROGXøX�VRQXFXQD�YDUDELOLUL]��*HUoHNWH�GH�
EX� VÖQÖIÖQ� RNXOGD� oRN� EHøHQLOHQ� ELU� WL\DWUR�
R\XQXQX� VDKQHOHGLøL� ELOLQPHNWHGLU�� 'ROD\ÖVÖ\OD��
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EXOJXODUÖQ�WXWDUOÖ�ROGXøXQX�V|\OH\HELOLUL]��%XUDGDQ�
KDUHNHWOH�� GHUHFH� GDøÖOÖPODUÖ� ELUH\OHULQ�� NDUÖûÖP�
PDWULVOHUL�GH�VÖQÖIODUÖQ�SRS�OHUOLNOHULQLQ�WHVSLWLQGH�
ELU�J|VWHUJHGLU�GHQHELOLU��

úHNLO� �·GD� J|U�OHQ� EDûDUÖ� SXDQÖ� NDUÖûÖP� PDWULVL�
KDQJL�QRW�DUDOÖNODUÖQGDNL�|øUHQFLOHULQ�ELUELUOHUL\OH�
DUNDGDûOÖøÖ�WHUFLK�HWWLøLQL�J|VWHUPHNWHGLU��%DûDUÖ\D�
J|UH� KHVDSODQDQ� NDWVD\ÖQÖQ� DUNDGDûOÖN� WHUFLKLQGH�
WRSODPGD�VÖIÖUD�\DNÖQ�ELU�GHøHU�ROPDVÖQD�UDøPHQ�
EX� ûHNLO�� IDUNOÖ� QRW� DUDOÖNODUÖQÖQ� ELUELUOHUL\OH�
NDUÖûÖPÖQÖ� GHWD\ODUÖ\OD� J|VWHUPHNWHGLU�� %XUDGD�
J|U�OG�ø�� �]HUH�� HQ� E�\�N� NDUÖûÖP� GHøHUOHUL��
EDûDUÖ� SXDQÖ� ��� LOH� ��� DUDVÖQGD� RODQ� |øUHQFLOHU�
DUDVÖQGD� J|U�OPHNWHGLU�� <�NVHN� SXDQD� VDKLS�
RODQODU� DUDVÖQGD� YH\D� \�NVHN� SXDQOÖODUOD� G�û�N�
SXDQOÖODU�DUDVÖQGD�NDUÖûÖPÖQ�QHUHGH\VH�VÖIÖU�ROGXøX�
V|\OHQHELOLU�� 'LøHU� ELU� GH\LûOH�� D\QÖ� EDûDUÖ�
VHYL\HVLQH� VDKLS� ROPDN� DUNDGDûOÖN� VHoLPLQGH�
EHOLUOH\LFL�ELU�HWNHQ�RODUDN�J|U�OPHPHNWHGLU��$\QÖ�
ûHNLOGH�� ]ÖW� EDûDUÖ� RUDQODUÖQD� VDKLS� |øUHQFLOHU�
DUDVÖQGD�GD�NDUÖûÖP�VÖIÖUD� \DNÖQGÖU��<DOQÖ]FD�RUWD�
EDûDUÖ� G�]H\LQGH� RODQODU� DUDVÖQGD� D]� GD� ROVD�
DUNDGDû� ROPD\D� GDKD� ID]OD� HøLOLP�
J|]OHPOHQPHNWHGLU��

6ÖQÖIODU�DUDVÖ�NDUÖûÖP�D\QÖ�VHQHGH�|øUHQLP�J|UHQ
|øUHQFLOHU� LoLQ� GDKL� \�]GH� \HGL� FLYDUÖQGDGÖU��
%XUDGDQ� \ROD� oÖNDUDN� IDUNOÖ� VÖQÖIODU� DUDVÖQGD�
DUNDGDûOÖN� LOLûNLOHUL� EDNÖPÖQGDQ� NDUÖûÖPÖQ� VRQ�
GHUHFHGH�G�û�N�RODFDøÖ�GHøHUOHQGLULOHELOLU������FX�
LOH� ���� VÖQÖI� |øUHQFLOHULQLQ� WDPDPÖQÖ� DUDûWÖUÖPÖ]D�
JUXEXPX]D� GDKLO� HWPH\LûLPL]LQ� GRøUX� ELU� VHoLP�
ROGXøXQX�GHøHUOHQGLUL\RUX]��%XQXQOD�EHUDEHU�����
VÖQÖI� |øUHQFLOHULQGH� EHQ]HU� ELU� oDOÖûPDQÖQ�
JHUoHNOHûWLULOPHVL� |QHPOLGLU� \DSÖVDO� Dø� |]HOOLNOHUL�
DoÖVÖQGDQ�JHUoHN�G�Q\D�DøODUÖQÖQ�RUWDN�|]HOOLNOHUH�
VDKLS� ROGXøX� JHUoHøLQGHQ� \ROD� oÖNDUDN� EHQ]HU�
oÖNDUÖPODU� VDøODQDFDøÖ� |QJ|U�P�]� ROVD� GD� Dø�
NRUHODV\RQODUÖ� DoÖVÖQGDQ� IDUNOÖ� oÖNDUÖPODU�
VDøODQDELOLU�

2$$� GRøUXGDQ� J|]OHP� LOH� VDøODQDQ� DPSLULN�
EXOJXGXU��DUDûWÖUPDPÖ]�LVWDWLVWLNVHO�RODUDN�oDOÖûPD�
JUXEXQGD� \HU� DODQ� |øUHQFLOHULQ� <ÖOVRQX� %DûDUÖ�
2UWDODPDODUÖQÖQ�2$$�LOH�LOLûNLOL�ROPDGÖøÖ�JHUoHøLQL�
RUWD\D� oÖNDUPÖûWÖU�� g%6�2%<6� VDOW� DUûLYOHPH�
DPDoOÖ� WDVDUODQPDNWDGÖU�� 'LNNDW� HGLOLUVH� EX� W�U�
DUûLY� ELOJLVL� DUDûWÖUPDPÖ]D� WHPHO� WHûNLO� HGHQ�
2$$·GD� \HU� DODQ� XQVXUODUÖQ� |]QLWHOLøLQGHQ�
LEDUHWWLU�� XQVXUODUÖQ� NHQGL� DUDODUÖQGD� QDVÖO� ELU�
HWNLOHûLP� LoLQGH� ROGXøX� ELOJLVL� NÖVPHQ� GDKL� ROVD�
PHYFXW� GHøLOGLU�� WDUDIÖPÖ]FD� NHûIHGLOPLûWLU��
$UDûWÖUPDPÖ]� VÖUI� DUûLY� QLWHOLøLQGH� RODQ�

|]QLWHOLNOHULQ� GHøHUOL� VRQXoODU� VDøODPDVÖQÖ�
P�PN�Q� NÖOPÖûWÖU�� $UNDGDûOÖN� LOLûNLOHULQL� YH�
EHQ]HUL� LOLûNLOHUL� \DQVÖWDQ� DøODUÖQ� RNXO� \|QHWLPL�
DoÖVÖQGDQ� GHøHUL� HOGH� HGLOHQ� VRQXoODU� LWLEDUL\OH�
DûLNDUGÖU�� 0HYFXW� ELOJL� VLVWHPOHULQH� HNOHQWLOHU�
\DSÖODUDN� VDOW� DUûLYOHPH� DPDoOÖ� ROPDODUÖQÖQ�
|WHVLQGH� RNXO� RUWDPÖQGD� FHUH\DQ� HGHQ� J�QO�N�
ROD\ODUÖQ� ND\ÖWODUÖQÖQ� WXWXOPDVÖ� YHUL� J�G�PO��
ELOLPVHO� DUDûWÖUPDODU� NDGDU� HøLWLP� |øUHWLP�
VLVWHPOHUL�DoÖVÖQGDQ�GD�|QHP�DU]�HWPHNWHGLU�

gøUHQFL� DøODUÖ� LOH� LOJLOL�6$$�DQDOL]OHULQ�PH\GDQD�
oÖNDUGÖøÖ�EX�W�U�GHøHUOL�ELOJLOHU��RNXO�LGDUHFLOHUL�YH�
|]HOOLNOH� UHKEHU� |øUHWPHQOHU� LoLQ� |QHPOL� NDUDU
GHVWHN� PDWHU\DOL� ROXûWXUDELOLU�� gUQHøLQ��
|øUHQFLOHULQ� HW�W� VDDWOHULQGH� JUXSODUD� D\UÖOPDVÖ��
HøLWVHO�NRO�oDOÖûPDODUÖQGD�ND\QDûWÖUÖOPDVÖ��GLVLSOLQ�
VRUXQODUÖQÖQ� �VWHVLQGHQ� JHOLQPHVL�� |øUHQFLOHULQ�
GHUV�GÖûÖ� \HWHQHNOHULQLQ�JHOLûWLULOPHVL�YH�EXQODUÖQ�
ÖûÖøÖQGD�VÖQÖIODUÖQ�G�]HQOHQPHVL��ELQD�J�oOHQGLUPH�
oDOÖûPDODUÖ� VÖUDVÖQGD� KDQJL� |øUHQFLOHULQ� KDQJL�
NRPûX�RNXOODUD� WUDQVIHU�HGLOHELOHFHøL�JLEL�ELUoRN�
NRQXGD�� Dø� ELOLPLQH� GD\DOÖ� 6$$� PHWULNOHULQGHQ�
HOGH� HGLOHFHN� JHUL� EHVOHPHOHULQ� NDUDU� YHUPH�
V�UHoOHULQGH�HWNLOL�ROPDVÖ�P�PN�QG�U�

$UDûWÖUPDPÖ]ÖQ�GLVLSOLQOHUDUDVÖ�oDOÖûPDODUÖQGD�$ø�
%LOLPL� YH� |]HOOLNOH� HøLWLP� DODQÖQGD� 6RV\DO� $ø�
$QDOL]L� WHNQLNOHUL� NXOODQDQ� DUDûWÖUPD� HNLSOHULQH�
PHYFXW� ELOLûLP� VLVWHPOHULQL� HWNLQOLNOH� NXOODQPD�
KXVXVXQGD�ÖûÖN�WXWDFDøÖQD�LQDQÖ\RUX]�

.$<1$./$5�

$�� $� +DJEHUJ�� 'DQLHO� $�� 6FKXOW� DQG� 3LHWHU� -��
6ZDUW�� ´([SORULQJ� QHWZRUN� VWUXFWXUH�� G\QDPLFV��
DQG�IXQFWLRQ�XVLQJ�1HWZRUN;µ���3URFHHGLQJV�RI�
WKH� �WK� 3\WKRQ� LQ� 6FLHQFH� &RQIHUHQFH�
�6FL3\�������*lHO�9DURTXDX[��7UDYLV�9DXJKW��DQG�
-DUURG�0LOOPDQ��(GV��� �3DVDGHQD��&$�86$���SS��
��²��������

$�� /�� %DUDEiVL�� 1HWZRUN� 6FLHQFH�� &DPEULGJH�
8QLYHUVLW\�3UHVV��&KDSWHU��������

%DUDEiVL�� $�� /�� �������� 7KH� QHWZRUN�
WDNHRYHU� 1DWXUH�3K\VLFV� ������������

%|UQHU��.���6DQ\DO��6���	�9HVSLJQDQL��$�� ��������
1HWZRUN� VFLHQFH� $QQXDO� UHYLHZ�RI� LQIRUPDWLRQ�
VFLHQFH�DQG�WHFKQRORJ\� ���������������
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'HPLUWDû�� +��� 	� *�QHû�� +�� ������� (øLWLP�
\|QHWLPL�YH GHQHWLPL�V|]O�ø���$QÖ�

'RUHLDQ��3���	�:RRGDUG��.��/����������)L[HG�OLVW�
YHUVXV� VQRZEDOO� VHOHFWLRQ� RI� VRFLDO�
QHWZRUNV� 6RFLDO� 6FLHQFH� 5HVHDUFK� ������� ����
����

(��'��.RODF]\N��*��&ViUGL��6WDWLVWLFDO�DQDO\VLV�RI�
QHWZRUN�GDWD�ZLWK�5��6SULQJHU�������

*�� &VDUGL�� 7�� 1HSXV]� 7KH� LJUDSK� VRIWZDUH�
SDFNDJH� IRU� FRPSOH[� QHWZRUN� UHVHDUFK��
,QWHU-RXUQDO��&RPSOH[�6\VWHPV�������������

*H�� 5��� (VWHU�� 0��� *DR�� %�� -��� +X�� =���
%KDWWDFKDU\D��%���	�%HQ�0RVKH��%����������-RLQW�
FOXVWHU�DQDO\VLV�RI�DWWULEXWH�GDWD�DQG�UHODWLRQVKLS�
GDWD�� 7KH� FRQQHFWHG� N�FHQWHU� SUREOHP��
DOJRULWKPV� DQG� DSSOLFDWLRQV� $&0� 7UDQVDFWLRQV�
RQ� .QRZOHGJH� 'LVFRYHU\� IURP� 'DWD�
�7.''�� ��������

-��/��0RUHQR��$SSOLFDWLRQ�RI�WKH�JURXS�PHWKRG�WR�
FODVVLILFDWLRQ�� 1DWLRQDO� &RPPLWWHH� RQ� 3ULVRQV�
DQG�3ULVRQ�/DERU��1HZ�<RUN�������

-�� /�� 0RUHQR�� :KR� 6KDOO� 6XUYLYH"�� 1HZ� <RUN��
1�<���%HDFRQ�+RXVH�������

-��7UDYHUV��6��0LOJUDP��6RFLRPHWU\���������������

.��3HDUVRQ��´0DWKHPDWLFDO�FRQWULEXWLRQV�WR�WKH�
WKHRU\�RI�HYROXWLRQ��,,,��5HJUHVVLRQ��KHUHGLW\��
DQG�SDQPL[LDµ��3KLORVRSKLFDO�7UDQVDFWLRQV�RI�
WKH�5R\DO�6RFLHW\�RI�/RQGRQ��6HULHV�$��
FRQWDLQLQJ�SDSHUV�RI�D�PDWKHPDWLFDO�RU�SK\VLFDO�
FKDUDFWHU� �������������������

/�� &�� )UHHPDQ�� ´7KH� %LUWK� RI� 6RFLDO� 1HWZRUN�
$QDO\VLV� ,�� 6RFLRPHWU\µ�� 7KH� 'HYHORSPHQW� RI�
6RFLDO�1HWZRUN�$QDO\VLV��%RRN6XUJH��$�%�'� ���
���������

0��%DVWLDQ��6��+H\PDQQ��0��-DFRP\��´*HSKL��DQ�
RSHQ� VRXUFH� VRIWZDUH� IRU� H[SORULQJ� DQG�
PDQLSXODWLQJ� QHWZRUNVµ�� ,QWHUQDWLRQDO� $$$,�
&RQIHUHQFH�RQ�:HEORJV�DQG�6RFLDO�0HGLD�������

0��(��1HZPDQ��$VVRUWDWLYH�PL[LQJ�LQ�QHWZRUNV��
3K\VLFDO�UHYLHZ�OHWWHUV���������������

0�� (��1HZPDQ�� 7KH� VWUXFWXUH� DQG� IXQFWLRQ� RI�
FRPSOH[�QHWZRUNV��6,$0�UHYLHZ������������������
�����

0�� 1�� $\GÖQ�� 1�� =�� 3HUGDKoÖ�� ´$ø� %LOLPL�
<DNODûÖPÖ� 9H� dHYULPLoL� (WNLOHûLPOL� 6DøOÖN�
3ODWIRUPXQXQ� %LU� gUQHN� 2ODUDN� ùQFHOHQPHVLµ��
,QIRUPD�<|QHWLP�%LOLûLP�6LVWHPOHUL�'HUJLVL��������
�����������

3��6��%HDUPDQ���-��0RRG\��.��6WRYHO��´&KDLQV�RI�
DIIHFWLRQ�� 7KH� VWUXFWXUH� RI� DGROHVFHQW� URPDQWLF�
DQG�VH[XDO�QHWZRUNVµ��$P��-��6RFLRO���������²���
�����

3HHO��/���/DUUHPRUH��'��%���	�&ODXVHW��$����������
7KH�JURXQG�WUXWK�DERXW�PHWDGDWD�DQG�FRPPXQLW\�
GHWHFWLRQ� LQ� QHWZRUNV� 6FLHQFH� $GYDQFHV� ������
H��������

:DQJ�� '��� /L�� -��� ;X� .��� 	� :X�� <�� ��������
6HQWLPHQW� FRPPXQLW\� GHWHFWLRQ�� H[SORULQJ�
VHQWLPHQWV� DQG� UHODWLRQVKLSV� LQ� VRFLDO�
QHWZRUNV� (OHFWURQLF�&RPPHUFH�5HVHDUFK� �������
��������

<DQJ�� -��� 0F$XOH\�� -��� 	� /HVNRYHF�� -�� ��������
&RPPXQLW\� GHWHFWLRQ� LQ� QHWZRUNV� ZLWK� QRGH�
DWWULEXWHV�� ,Q 'DWD�0LQLQJ� �,&'0��� ����� ,(((�
��WK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ �SS��������������
,(((


