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%X�oDOÖûPDGD�DUDûWÖUÖODQ�NRQXODU���EDûOÖNWD�|]HWOHQHELOLU������<HWLûNLQOHULQ�NDWÖOGÖøÖ�
ELU�VHUWLILND�SURJUDPÖQGD�X]DNWDQ�HøLWLP�V�UHFLQLQ�HWNLOLOLøL������oDOÖûPD�JUXEXQXQ�
oHYULPLoL� |]�\HWHUOLN� DOJÖVÖ�� ���� oDOÖûPD� JUXEXQXQ� V�UHFH� LOLûNLQ� J|U�ûOHUL�� %X�
KHGHIOHUH�XODûDELOPHN�DPDFÖ\OD��X]DNWDQ�HøLWLP�YH�|UJ�Q�HøLWLP�LoHULNOHULQH�LOLûNLQ�
NRQX� DODQ� X]PDQODUÖ� WDUDIÖQGDQ� KD]ÖUODQPÖû� ELU� EDûDUÖ� WHVWL�� +RU]XP� YH� dDNÖU�
�������WDUDIÖQGDQ�JHOLûWLULOHQ�oHYULPLoL�WHNQRORMLOHUH�\|QHOLN�ELU�|]�\HWHUOLN�DOJÖVÖ�
|OoHøL�YH� DUDûWÖUPDFÖODU� � WDUDIÖQGDQ�JHOLûWLULOPLû� DoÖN�XoOX� VRUXODUGDQ�ROXûDQ�ELU�
J|U�û�IRUPX�YHUL�WRSODPD�DUDoODUÖ�RODUDN�NXOODQÖOPÖûWÖU��ùû�\HUL�+HNLPOLøL��ù<+��YH�
ùû� *�YHQOLøL� 8]PDQOÖøÖ� �ù*8�� VHUWLILNDVÖ� DOPDN� LoLQ� ELU� VHUWLILND� SURJUDPÖQD�
NDWÖODQ�X]PDQODU�oDOÖûPD�JUXEXQX�ROXûWXUPXûODUGÖU��8\JXODPD����J�Q��X]DNWDQ�
��� J�Q�� \�]� \�]H� JHUoHNOHûHQ� ELU� HøLWLP� V�UHFLQGH� JHUoHNOHûPLûWLU�� dDOÖûPDGD�
DQDOL]�RODUDN�:LOFR[RQ�LûDUHWOL�VÖUDODU�YH�0DQQ�:KLWQH\�8�WHVWOHUL�NXOODQÖOPÖûWÖU��
<DSÖODQ�DQDOL]OHU�VRQXFXQGD��oHYULPLoL�|]�\HWHUOLN�DOJÖVÖ�DoÖVÖQGDQ��ù*8�JUXEXQXQ�
ROXPOX�\|QGH�DQODPOÖ�IDUNOÖOÖNODU�J|VWHUGLøL��ù<+�JUXEXQGD�LVH�LVWDWLVWLNVHO�RODUDN�
DQODPOÖ� ELU� IDUN� EXOXQPDGÖøÖ�� oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |]� \HWHUOLN� DOJÖVÖ�
|OoHøL� VRQ� WHVW� VRQXoODUÖQGD� LNL� JUXS� DUDVÖQGD� DQODPOÖ� ELU� IDUNÖQ� EXOXQPDGÖøÖ�
J|]OHQPLûWLU��%DûDUÖ�WHVWOHULQH�LOLûNLQ�DQDOL]GH��ù<+�JUXEX�X]DNWDQ�HøLWLP�YH�|UJ�Q�
HøLWLP�V�UHoOHULQGH�ROXPOX�\|QGH�DQODPOÖ�IDUNOÖOÖN�J|VWHULUNHQ��ù*8�JUXEX�VDGHFH�
X]DNWDQ�HøLWLP�V�UHFLQGH�ROXPOX�\|QGH�DQODPOÖ�IDUNOÖOÖN�J|VWHUPLûWLU��%XQODUD�HN�
RODUDN�NDWÖOÖPFÖODUÖQ�oRøXQOXøX�X]DNWDQ�HøLWLP�V�UHFLQH�ROXPOX�\DNODûÖUNHQ�JHUL�
NDODQODUÖ�|UJ�Q�HøLWLPL�WHUFLK�HWPLûWLU�
$QDKWDU�.HOLPHOHU� dHYULPLoL�|øUHQPH��oHYULPLoL�|]�\HWHUOLN�DOJÖVÖ��\HWLûNLQ�
HøLWLPL��X]DNWDQ�HøLWLP��KDUPDQODQPÖû�HøLWLP�

$%675$&7

7KH�UHVHDUFK�WRSLFV�RI�WKH�VWXG\�FDQ�EH�GLYLGHG�LQWR���VHFWLRQV������(IIHFWLYHQHVV�RI�
D� GLVWDQFH� HGXFDWLRQ� SURHFHVV� ZLWK� DGXOW� SDUWLFLSDQWV� ���� RQOLQH� VHOI�HIILFDF\�
SHUFHSWLRQ�RI�WKH�VWXG\�JURXS�DQG�����YLHZV�RI�WKH�VWXG\�JURXS�DERXW�WKH�SURFHVV��
$Q�DFDGHPLF�DFKLHYHPHQW�WHVW��GHYHORSHG�E\�VXEMHFW�PDWWHU�H[SHUWV��UHODWHG�WR�ERWK�
GLVWDQFH� HGXFDWLRQ� DQG� IRUPDO� HGXFDWLRQ� FRQWHQWV�� DQ� RQOLQH� WHFKQRORJLHV� VHOI�
HIILFDF\� VFDOH� GHYHORSHG� E\� +RU]XP DQG� dDNÖU� ������� DQG� D� IHHGEDFN� IRUP��
GHYHORSHG�E\�UHVHDUFKHUV��ZLWK�RSHQ�HQGHG�TXHVWLRQV�ZHUH�XVHG�DV�GDWD�FROOHFWLQJ�
LQVWUXPHQWV�LQ�RUGHU�WR�UHDFK�WKH�DLPV�RI�WKH�VWXG\���7KH�VWXG\�JURXS�ZDV�FRQVLVWHG�
RI� WKH� H[SHUWV� SDUWLFLSDWLQJ� LQ� WKH� FHUWLILFDWH� SURJUDP� IRU� JHWWLQJ� 2FFXSDWLRQDO�
6DIHW\�6SHFLDOLVW� �266��DQG�2FFXSDWLRQDO�3K\VLFLDQV� �23��FHUWLILFDWHV��7KH�VWXG\�
ZDV� FRQGXFWHG� GXULQJ� D� ���GD\� YLUWXDO� ���GD\� IDFH�WR�IDFH� WUDLQLQJ� VHVVLRQ��
:LOFR[RQ�VLJQHG�UDQNLQJV�DQG�0DQQ�:KLWQH\�8�WHVWV�ZHUH�XVHG�LQ�WKH�VWXG\��$V�D�
UHVXOW�RI�WKH�DQDO\VLV��LQ�WHUPV�RI�RQOLQH�VHOI�HIILFDF\��WKH�266�JURXS�UHVXOWV�VKRZHG�
SRVLWLYH�DQG�VLJQLILFDQW�GLIIHUHQFHV� �� WKH�23�JURXS�UHVXOWV�VKRZHG�QR�VLJQLILFDQW�
GLIIHUHQFHV�DQG�EHWZHHQ�WKH�WZR�JURXSV�UHVXOWV�LQ�RQOLQH�WHFKQRORJLHV�VHOI�HIILFDF\�
SRVW�WHVW�VFDOH�VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFHV��$FFRUGLQJ�WR�WKH�DFKLHYHPHQW�WHVW�
UHVXOWV��7KH�23�JURXS� UHVXOWV� VKRZHG�SRVLWLYH� DQG� VLJQLILFDQW�GLIIHUHQFHV� LQ� WKH�
GLVWDQFH�DQG�IRUPDO�HGXFDWLRQ�SURFHVV��WKH�266�JURXS��LQ�WKH�GLVWDQFH�HGXFDWLRQ�
SURFHVV� VKRZHG� SRVLWLYH� DQG� VLJQLILFDQW� GLIIHUHQFHV�� $GGLWLRQDOO\�� WKH� PRVW� RI�
SDUWLFLSDQWV�ZHUH�SRVLWLYH�DSSURDFK�WR�GLVWDQFH�OHDUQLQJ�SURFHVV��WKH�RWKHUV�SUHIHUHG�
IRUPDO�HGXFDWLRQ�
.H\ZRUGV� 2QOLQH�OHDUQLQJ��RQOLQH�VHOI�HIILFDF\�SHUFHSWLRQ��DGXOW�HGXFDWLRQ��
GLVWDQFH�HGXFDWLRQ��EOHQGHG�HGXFDWLRQ�
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g]HOOLNOH� \HWLûNLQOHULQ� \DûDP� ER\X� |øUHQPH�
LKWL\DoODUÖQÖ� NDUûÖODPDN� LoLQ�GHYOHW� NXUXOXûODUÖ� YH�
|]HO� NXUXOXûODU� HøLWLP� SROLWLNDODUÖQD� |UJ�Q�
HøLWLPLQ� \DQÖ� VÖUD� X]DNWDQ� HøLWLPL� GH� HQWHJUH�
HWPHNWHGLUOHU�� %X� GXUXP� ]DPDQ� LoLQGH��
\HWLûNLQOHULQ� LKWL\DoODUÖ� YH� |øUHQPH� |]HOOLNOHUL�
GRøUXOWXVXQGD� X]DNWDQ� YH� |UJ�Q� HøLWLP�
VLVWHPOHULQLQ� DYDQWDMODUÖQÖ� ELU� DUDGD� VXQDQ�
KDUPDQODQPÖû� |øUHQPH� RUWDPODUÖQD� GRøUX�
GHøLûLP� J|VWHUPLûWLU�� %XQXQOD� ELUOLNWH�� HøLWLP�
SODQOD\ÖFÖODUÖ�� X]DNWDQ� HøLWLP� RUWDPODUÖQGD� Hû�
]DPDQOÖ� LOHWLûLP� LKWL\DFÖQÖ� NDUûÖODPDN� LoLQ�
oHYULPLoL� WHNQRORMLOHUGHQ� GH� ID\GDODQPD� \ROXQD�
JLWPLûOHUGLU�� %X� oDOÖûPD� NDSVDPÖQGD� \HWLûNLQ�
HøLWLPLQGH�NXOODQÖOPÖû�RODQ�ELU�oHYULPLoL�|øUHQPH�
RUWDPÖQÖQ�� DNDGHPLN� EDûDUÖ� YH� oHYULPLoL� |]�
\HWHUOLN� DOJÖVÖ� �]HULQGHNL� HWNLVL� LQFHOHQPLûWLU��
$UDûWÖUPDQÖQ� oDOÖûPD� JUXEXQX� KDUPDQODQPÖû�
HøLWLP� PRGHOL� LOH� JHUoHNOHûHQ� ELU� VHUWLILND�
SURJUDPÖQD� NDWÖODQ� ùû\HUL� +HNLPL� �ù<+�� YH� ùû�
*�YHQOLøL� 8]PDQÖ� �ù*8�� DGD\ODUÖ�
ROXûWXUPDNWDGÖU�� dDOÖûPDQÖQ� WHPHO� DPDFÖ�
GRøUXOWXVXQGD�DûDøÖGDNL�VRUXODUD�\DQÖW�DUDQPÖûWÖU�

�� ù<+�JUXEXQXQ�X]DNWDQ�HøLWLP�|Q�WHVW�² VRQ�
WHVW�YH�|UJ�Q�HøLWLP�|Q�WHVW�² VRQ�WHVW�EDûDUÖ�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù*8�JUXEXQXQ�X]DNWDQ�HøLWLP�|Q�WHVW�² VRQ�
WHVW�YH�|UJ�Q�HøLWLP�|Q�WHVW�² VRQ�WHVW�EDûDUÖ�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù*8� YH� ù<+� JUXSODUÖQÖQ� oHYULPLoL�
WHNQRORMLOHUH� \|QHOLN� |]� \HWHUOLN� DOJÖODUÖ� VRQ�
WHVW�SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù<+� JUXEXQXQ� oHYULPLoL� WHNQRORMLOHUH�
\|QHOLN�|]�\HWHUOLN�DOJÖODUÖ�|Q�WHVW�YH�VRQ�WHVW�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù*8� JUXEXQXQ� oHYULPLoL� WHNQRORMLOHUH�
\|QHOLN�|]�\HWHUOLN�DOJÖODUÖ�|Q�WHVW�YH�VRQ�WHVW�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù<+� YH� ù*8� DGD\ODUÖQÖQ� X]DNWDQ� HøLWLP�
V�UHFL�KDNNÖQGDNL�J|U�ûOHUL�QHOHUGLU"

$\UÖFD� DoÖN� XoOX� VRUXODU� LOH� oDOÖûPD� JUXEXQXQ�
X]DNWDQ�HøLWLP�V�UHFL�LOH�LOJLOL�J|U�ûOHUL�DOÖQPÖû�YH�
V�UHFH�LOLûNLQ�LSXoODUÖQD�XODûÖOPD\D�oDOÖûÖOPÖûWÖU�

%X� oDOÖûPDQÖQ�� \HWLûNLQOHULQ� KDUPDQODQPÖû�
|øUHQPH� RUWDPÖQGDNL� DNDGHPLN� EDûDUÖODUÖ��
oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |OoHN� VRQXoODUÖ��
KDUPDQODQPÖû� |øUHQPH� LOH� LOJLOL� J|U�ûOHUL�
GRøUXOWXVXQGD� HøLWLP� V�UHFLQLQ� X]DNWDQ� YH� \�]�
\�]H� NÖVÖPODUÖQÖQ� NDUûÖODûWÖUÖODELOPHVL� DoÖVÖQGDQ�

|QHPOL�ROGXøX�LIDGH�HGLOHELOLU��%X�oDOÖûPD��PHVOHNL�
oDOÖûPD� V�UHVLQLQ� IDUNOÖODûWÖøÖ�� IDUNOÖ� X]PDQOÖN�
DODQODUÖQD�VDKLS��NÖVD�V�UHOL�HøLWLP�SURJUDPODUÖQD�
J|Q�OO�� RODUDN� NDWÖOPÖû� RODQ� \HWLûNLQOHUOH�
\�U�W�OG�ø�QGHQ�� HOGH� HGLOHQ� EXOJXODUÖQ�� � DODQ�
\D]ÖQD�� \HWLûNLQ� HøLWLPLQGH� X]DNWDQ� HøLWLP�
RUWDPODUÖQÖQ� NXOODQÖPÖQD� LOLûNLQ� \HQL� YHULOHU�
NDWDFDøÖQD�LQDQÖOPDNWDGÖU�

���� .XUDPVDO�dHUoHYH

8]DNWDQ� HøLWLP�� IÖUVDW� YH� RODQDN� HûLWVL]OLøLQH�
DOWHUQDWLI�o|]�POHU�YH�\DûDP�ER\X�HøLWLP�LVWH\HQ�
ELUH\OHUH� LPNkQODU� VXQDQ�� HøLWLPLQ� ELUH\H� YH�
WRSOXPD�\|QHOLN�KHGHIOHULQLQ�JHUoHNOHûWLULOPHVLQH�
NDWNÖGD� EXOXQDQ�� HøLWLP� WHNQRORMLOHULQGHQ�
\DUDUODQDUDN�NHQGL�NHQGLQH�|øUHQPH\H�GD\DOÖ�RODQ�
ELU� GLVLSOLQ� RODUDN� WDQÖPODQPDNWDGÖU� >�@�� >�@·\H�
J|UH�X]DNWDQ�HøLWLP�|øUHQHQOHULQLQ�oRøX����� ���
\Dû�DUDOÖøÖQGDNLOHUGLU��%X�QHGHQOH�X]DNWDQ�HøLWLP�
VLVWHPOHUL� WDVDUODQÖUNHQ� \HWLûNLQ� |øUHQHQOHULQ�
|øUHQPH�|]HOOLNOHULQL�DQODPDN�X]DNWDQ�|øUHQPH\L�
SODQODPDN� LoLQ� ELU� |QFHOLN� ROPDNWDGÖU� >�@��
7RSOXPODUÖQ� \DûDP� ER\X� HøLWLP� JHUHNVLQLPOHUL�
X]DNWDQ� HøLWLP� KL]PHWOHULQL� VXQDQ� VDøOD\ÖFÖODUÖQ�
SURILOLQL� GH� JHQLûOHWPLûWLU�� 8]DNWDQ� HøLWLP� DUWÖN�
RNXOODUÖQ�\DQÖ�VÖUD��E�\�N�N�o�N�Lû�\HUOHUL��GHYOHW�
NXUXPODUÖ�� NkU� DPDFÖ� J�WPH\HQ� YH� NkU� DPDoOÖ�
NXUXûODU�WDUDIÖQGDQ�GD�YHULOPHNWHGLU�>�@�

g]HOOLNOH� |øUHQFL� SURILOLQLQ� ]DPDQ� LoLQGHNL�
GHøLûLPL� YH� \DUÖ� ]DPDQOÖ� oDOÖûPDQÖQ� E�\�PHVL�
ELUoRN�NXUV�G�]HQOH\LFLVL�YH�HøLWLPFL\L�|øUHWLP�YH�
|øUHQPH�LoLQ�oHYULPLoL�RUWDPODUD�\|QHOWPHNWHGLU�
>�@�� ùQWHUQHW� WHNQRORMLOHULQGHQ� \DUDUODQDUDN�
X]DNWDQ�HøLWLPGH�]DPDQ�YH�PHNkQ�VÖQÖUOÖOÖNODUÖQÖQ�
RUWDGDQ�NDOGÖUÖOPDVÖ��|]HOOLNOH�\DûDP�ER\X�HøLWLP�
LKWL\DFÖQÖQ� NDUûÖODQPDN� LVWHQGLøL� GXUXPODUGD��
oHYULPLoL� |øUHQPH� NDYUDPÖQÖ� X]DNWDQ� HøLWLP�
V�UHoOHULQGH� |QHPOL� ELU� \HUH� RWXUWPDNWDGÖU���
dHYULPLoL�|øUHQPH��|øUHQPHQLQ�JHUoHNOHûWLøL�YH�
JHOLûWLULOGLøL�DQODPOÖ�ELU�|øUHQPH�RUWDPÖ�\DUDWPDN�
LoLQ�:::·QLQ��:RUOG�:LGH�:HE��|]HOOLNOHULQGHQ�
YH�ND\QDNODUÖQGDQ�\DUDUODQDQ�oRNOX�RUWDP�WDEDQOÖ�
ELU� SURJUDPGÖU� �.KDQ·GDQ� DNWDUDQ� >�@��� (øLWLP�
WHNQRORMLOHULQGHNL� JHOLûPHOHUH� EDøOÖ� RODUDN� EDûWD�
$PHULND� ROPDN� �]HUH� G�Q\DQÖQ� JHOLûPLû�
�ONHOHULQGH� VD\ÖODUÖ� KÖ]OD� DUWDQ� oHYULPLoL�
SURJUDPODU�YH�oHYULPLoL�GHUVOHU� DoÖOPDNWDGÖU� >�@��
dHYULPLoL� |øUHQPH� LoLQ� ELUWDNÖP� QLWHOLNOHU� |QH�
V�U�OP�ûW�U�>�@�
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x gøUHWPH� YH� |øUHQPH� HWNLQOLøL� ]DPDQD� YH�
PHNkQD�GDøÖWÖOPÖû��IDUNOÖ�RUWDPODU�DUDFÖOÖøÖ�LOH�
Hû]DPDQOÖ� YH�YH\D� Hû]DPDQVÖ]� RODUDN�
JHUoHNOHûLU�

x gøUHQHQOHU� LoLQ� |øUHQFL�|øUHQFL�� |øUHQFL�
JUXS�� |øUHQFL�LoHULN� YH� |øUHQFL�HøLWPHQ� JLEL�
oHûLWOL�HWNLOHûLP�VHoHQHNOHUL�YDUGÖU�

x ùQWHUQHW� YH�YH\D� :HE� WDEDQOÖ� WHNQRORMLOHU��
DQODPODQGÖUÖOPÖû�HWNLQOLN�YH�HWNLOHûLP�\ROX�LOH�
|øUHQPH� YH� ELOJL� LQûDVÖQÖ� NROD\ODûWÖUPDN� YH�
|øUHQPH� YH� |øUHWPH� V�UHFLQL� GHVWHNOHPHN�
LoLQ�NXOODQÖOÖU�

8]DNWDQ� HøLWLPLQ� VXQGXøX� LPNDQODUÖQ� \DQÖ� VÖUD�
EDUÖQGÖUGÖøÖ� ELUWDNÖP� VÖQÖUOÖOÖNODU� �ELOJLVD\DU� YH�
LQWHUQHW� EDøODQWÖVÖQD� VDKLS� RODFDN� PDGGL� J�F��
\DNDOD\DPD\DQODU��EX�LPNkQODUD�VDKLS�ROVDODU�ELOH�
ELOJLVD\DU� NXOODQPD� EHFHULVL�� LQWHUQHWWH� LVWHQHQ�
ELOJL\H� XODûPD�� oHYULPLoL� VLVWHPOHUL� NXOODQPD�
EHFHULVL� JLEL� \HWHUOLNOHU� JHUHNWLUGLøLQGHQ��
WHNQRORML\H�X]DN�GXUDQ�NLûLOHU�LoLQ�X]DNWDQ�HøLWLP�
LOH�GHUV�DOPDN�]RUXQGD�NDOPDVÖQÖQ�ELU�VRUXQ�KDOLQH�
JHOPHVL�JLEL� HøLWLP� WHNQRORMLOHULQGH�\HQL� o|]�P�
\ROODUÖQÖQ�JHOLûPHVLQH�WHPHO�ROXûWXUPXûWXU��

<�]� \�]H� |øUHWLP� LOH� ELOJLVD\DU� DUDFÖOÖ� |øUHWLPL�
ELUOHûWLUHQ� KDUPDQODPÖû� |øUHQPH� VLVWHPOHUL� >�@��
X]DNWDQ�YH�\�]�\�]H�HøLWLP�X\JXODPDODUÖQÖQ�HNVLN�
NDODQ� \|QOHULQL� WDPDPOD\DQ� DOWHUQDWLI� o|]�P�
\ROODUÖQGDQ� ELULGLU�� <�]� \�]H� VÖQÖI� HøLWLPL� LOH�
ELUOLNWH� Hû� ]DPDQOÖ� YH� Hû� ]DPDQVÖ]� HøLWLPGHQ�
ID\GDODQÖOGÖøÖQGD� HøLWLP� NDOLWHVL� GDKD� GD�
DUWPDNWDGÖU�>��@��

+DUPDQODQPÖû� |øUHQPHQLQ� LNL� ER\XWX� RODQ� \�]�
\�]H�HøLWLP�YH�WHNQRORML�DUDFÖOÖ�HøLWLPLQ�J�oO��YH�
]D\ÖI� \|QOHULQLQ� EXOXQGXøX� LIDGH� HGLOPHNWHGLU��
>�@·D� J|UH�� KDUPDQODQPÖû� |øUHQPHQLQ� ELOJLVD\DU�
YH� LQWHUQHW� WHNQRORMLOHUL� LOH� \�U�W�OHQ� NÖVPÖQÖQ�
|øUHQHQOHULQ� NHQGLOHUL� LoLQ� HQ� X\JXQ� \HU� YH�
]DPDQGD� HøLWLPH� NDWÖODELOPHOHUL� LoLQ� HVQHN� ELU�
|øUHQPH�oHYUHVL�VXQPDVÖ��|øUHQPH�RUWDPODUÖQGD�
E�W�Q�|øUHQHQOHULQ�NDWÖOÖP�J|VWHUPHVLQL�VDøODUNHQ�
|øUHQHQOHULQ� |øUHQPHOHUL� KDNNÖQGD� GDKD� GHULQ�
G�û�QPH�LPNkQODUÖQÖQ�ROPDVÖQGDQ�|W�U��\DQVÖWÖFÖ�
G�û�QPH\L�JHOLûWLULU��%XQXQOD�ELUOLNWH�WHNQRORML\H�
GD\DOÖ� RUWDPODU� \�]� \�]H� HøLWLP� RUWDPODUÖQÖQ�
DNVLQH� HWNLOHûLPOHU� \ROX\OD� VRV\DO� ELU� EDø� NXUPD�
RODQDøÖ� VXQPD\DELOLU�� <�]� \�]H� RUWDPODUGD�
NHQGLOLøLQGHQ� ILNLUOHU� ROXûXU� YH� ELUELUL� LOH� LOLûNLOL�
ILNLUOHU� KÖ]OÖ� ELU� ûHNLOGH� �UHWLOLU�� $\UÖFD� \�]� \�]H�
RUWDPODU� |øUHQHQ� LoLQ� GHULQOHPHVLQH� |øUHQPH�
JHUoHNOHûWLUHELOHFHøL� HVQHNOLøL� VDøODPD\DELOLU� YH�
|]HOOLNOH� EDVNÖQ� NDUDNWHUOHULQ� EXOXQGXøX�

RUWDPODUGD�KHUNHV�NDWÖOÖP�J|VWHUPH\HELOLU��)DUNOÖ�
WHNQRORMLOHU�YH�\D]ÖOÖPODUÖ�NXOODQÖUNHQ�RUWD\D�oÖNDQ�
X\XPVX]OXN� VRUXQODUÖ� LOHWLûLP� YH� LûELUOLøL�
HNVLNOLøLQH�VHEHS�RODELOLU��

+DUPDQODQPÖû�|øUHQPH�RUWDPODUÖQGD��FDQOÖ�\D�GD�
\�]� \�]H� GL\H� LIDGH� HGHELOHFHøLPL]� HWNLOHûLPLQ�
JHUoHNOHûPHVL�� |]HOOLNOH� \HWLûNLQ� |øUHQHQOHULQ�
WHFU�EHOHULQL� SD\ODûPDODUÖ� QRNWDVÖQGD� ELU�
PRWLYDV\RQ�XQVXUX�RODELOPHNWHGLU��7HNQRORMLQLQ�
]DPDQ� ND\EHWWLUHQ� ELU� QLWHOLN� ND]DQPDPDVÖ� LoLQ��
|]HOOLNOH� HøLWPHQOHULQ� LKWL\Do� GX\DFDNODUÖ� WHNQLN�
GHVWHN�YH�JHUHNOL�HøLWLPOHU�V�UHo�EDûODPDGDQ�|QFH�
SODQODQPDOÖGÖU�� $\UÖFD� KHU� |øUHQHQLQ� WHNQRORML�
GHQH\LPL� HûLW� ROPD\DFDøÖQGDQ�� KDUPDQODQPÖû�
|øUHQPH� PRGHOLQL� X\JXOD\DQODUÖQ� SHGDJRMLN��
WHNQRORMLN� YH� HNRQRPLN� DQODPGD� GHQJHOH\LFL�
SROLWLNDODU�L]OHPHVL�|QHPOLGLU�

���� dHYULPLoL�gøUHQPHGH�g]�<HWHUOLN

>��@·LQ� DNWDUGÖøÖQD� J|UH�� %DQGXUD�� |]� \HWHUOLOLøL��
EHOLUOL�ELU�SHUIRUPDQVÖ�JHUoHNOHûWLUPHN�LoLQ�LKWL\Do�
GX\XODQ�HWNLQOLNOHUL�RUJDQL]H�HGLS��EDûDUÖOÖ�RODUDN�
\DSPD� NDSDVLWHVL� KDNNÖQGD� ELUH\LQ� NHQGLQH�
\|QHOLN�\DUJÖVÖ�YH�GDYUDQÖûODUÖQ�RUWD\D�oÖNPDVÖQGD�
HWNLVL� RODQ� ELU� QLWHOLN� RODUDN� WDQÖPODPDNWDGÖU��
$UDûWÖUPDODUGD� oHYULPLoL� GHUVOHUGH� |øUHQPH\H�
LOLûNLQ�ELUH\VHO�\HWHUOLøLQ��X]DNWDQ�|øUHQPH\H��GHUV�
LoHULøLQH�YH�oHYULP�LoL�WHNQRORMLOHUH�\|QHOLN�ROPDN�
�]HUH��o�W�U�QGHQ�EDKVHGLOPHNWHGLU�>��@��

g]� \HWHUOLN�� |øUHQHQOHULQ� NHQGL� |øUHQPH�
RUWDPODUÖQD� GDLU� DOJÖODUÖQÖ� GHøLûWLUHELOHFHøL� LoLQ�
oHYULPLoL�|øUHQPHGH�|øUHQFL�EDûDUÖVÖ�LoLQ�|QHPOL�
ELU� SVLNRORMLN� IDNW|UG�U� >��@�� YH� |øUHQHQOHULQ�
oHYULP� LoL� WHNQRORMLOHUH� LOLûNLQ� DOJÖODUÖQÖQ� \�NVHN�
ROPDVÖ�� |øUHQFLOHULQ� DNUDQODUÖ� YH� HøLWPHQOHUL\OH�
HWNLOHûLPLQL�YH�WHNQRORML\L�NXOODQPD�GDYUDQÖûODUÖQÖ�
HWNLOHPHNWHGLU�>��@��7DUWÖûPD�SDQRVXQX�NXOODQPD��
GRV\D�\�NOHPH�YH�LQGLUPH��H�SRVWD�J|QGHUPH�YH�
DOPD� JLEL� HWNLQOLNOHUOH� oHYULPLoL� |øUHQPH�
X\JXODPDODUÖQÖ� NXOODQPD\D� \|QOHQGLUHUHN�
WHNQRORML� |]� \HWHUOLøLQ� HøLWPHQ� WDUDIÖQGDQ�
GHVWHNOHQPHVL�DNDGHPLN�PRWLYDV\RQ��|øUHQPH�YH�
EDûDUÖ\Ö�GD�ROXPOX�\|QGH�HWNLOHPHNWHGLU�>��@��%X�
EDøODPGD�� ELU� HøLWLP� SURJUDPÖQÖQ� WDVDUODQPD�
V�UHFLQGH� KHGHI� NLWOHQLQ� oHYULPLoL� |]� \HWHUOLN�
NRQXVXQGDNL� DOJÖ� G�]H\OHUL� KDNNÖQGD� ILNLU� VDKLEL�
ROPDN� YH� SURJUDPÖ� EX� YHULOHU� GRøUXOWXVXQGD�
WDVDUODPDN�� HøLWLP� oÖNWÖODUÖQÖ� WHNQRORML�
HQWHJUDV\RQX� DoÖVÖQGDQ� ROXPOX� \|QGH�
HWNLOH\HFHNWLU�
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���� ùOJLOL�$UDûWÖUPDODU

<�]�\�]H�HøLWLP�YH�X]DNWDQ�HøLWLP�VLVWHPOHULQLQ�
NDUûÖODûWÖUÖOGÖøÖ� oDOÖûPDODUGD�RUWD\D�oÖNDQ��� WHPHO�
VRUXQGDQ�EDKVHGLOPLûWLU >��@��ùON�VRUXQ�JHOHQHNVHO�
NXUDPODUD�GD\DOÖ�RODUDN�\�U�W�OHQ�X]DNWDQ�HøLWLP�
oDOÖûPDODUÖQGD� Hû]DPDQOÖ� |øUHWLP� VLVWHPOHUL� JLEL�
\HQL� LOHWLûLP�WHNQRORMLOHULQLQ�|øUHQPH��]HULQGHNL�
HWNLVLQL� |OoPHGH� \HWHUVL]� NDOÖûÖQÖQ� J|]� DUGÖ�
HGLOPHVLGLU�� ùNLQFL� VRUXQ� DUDûWÖUPDODUGD� WRSWDQFÖ�
YH�\�]H\VHO�ELU�\DNODûÖPÖQ�V|]�NRQXVX�ROPDVÖGÖU��
$UDûWÖUPDODU�� X]DNWDQ� YH� \�]� \�]H� RUWDPODUÖ�
ELUELUOHUL�LOH�NÖ\DVOD\DUDN�ELU��VW�QO�N�\DUJÖVÖ�HOGH�
HWPHN� \HULQH� KHU� LNL� VLVWHPLQ� KDQJL� NRûXOODUGD��
KDQJL�DPDoODU�LoLQ�QDVÖO�NXOODQÖODELOHFHøLQH�LOLûNLQ�
X\JXODPD\D� \|QOHQGLULFL� EXOJXODU� HOGH� HWPH\L�
DPDoODPDOÖGÖU�� %DûND� ELU� VRUXQ� LVH� |øUHQFLOHUH�
VDøODQDQ� |øUHQPH� GHQH\LPOHULQLQ� HûLWOHQGLøL�
oDOÖûPDODUÖQ� J|]� DUGÖ� HGLOPHVLGLU�� >��@��
oDOÖûPDVÖQÖQ� VRQXFXQGD� JHOHQHNVHO� ELU� X]DNWDQ�
HøLWLP�LOH�\�]�\�]H�HøLWLPGH�HOGH�HGLOHQ�|øUHQPH�
GHQH\LPOHULQH� XODûPDQÖQ� SHN� P�PN�Q�
J|U�QPHGLøLQH� DQFDN� \�]� \�]H� HøLWLP� YH�
JHOHQHNVHO� X]DNWDQ� HøLWLPLQ� J�oO�� \|QOHULQL� ELU�
DUD\D�WRSOD\DQ�WHNQRORML�WHPHOOL�X]DNWDQ�HøLWLPLQ�
EX�NRQXGD�J�oO��ELU�SRWDQVL\HOH�VDKLS�ROGXøXQD�
GHøLQPLûWLU�

%HGHQ� HøLWLPL� |øUHWPHQOHULQH� \|QHOLN� LQWHUQHW�
WHPHOOL� ELU� X\JXODPD\D� LOLûNLQ� |øUHQHQ�
J|U�ûOHULQLQ� YH� |øUHQHQOHULQ� NDWÖOÖP�
GDYUDQÖûODUÖQÖQ� LQFHOHQGLøL� oDOÖûPD� VRQXoODUÖQD�
J|UH�>��@��HøLWLPL�WDPDPOD\DQODU�LOH�WHUN�HGHQOHULQ�
HøLWLPH�NDWÖOPD�VHEHSOHUL�EDNÖPÖQGDQ�LVWDWLVWLNVHO�
RODUDN� ����� G�]H\LQGH� DQODPOÖ� ELU� LOLûNL�
EXOXQPXûWXU�� (øLWLPL� WDPDPOD\DQODU� NRUIEROX�
�ELU� VSRU� GDOÖ�� WDQÖPDN� LVWH\HQOHU� YH� LQWHUQHW�
WHPHOOL�\HWLûNLQ�HøLWLPL�SURJUDPÖQÖ�PHUDN�HGHQOHU�
ROXUNHQ��HøLWLPL�WHUN�HGHQOHU�LVH�EDûNDODUÖ�WDYVL\H�
HWWLøL LoLQ�EX�SURJUDPD�NDWÖODQODU�ROPXûWXU��$\UÖFD�
LQWHUQHW�WHPHOOL�NRUIERO�HøLWLPL�´NDWÖOÖPFÖ�EHOJHVLµ�
NDWÖOÖPFÖODU�LoLQ�ELU�PRWLYDV\RQ�DUDFÖ�ROPXûWXU�

<HWLûNLQOHULQ� NDWÖOGÖNODUÖ� ELU� \D\JÖQ� HøLWLP�
SURJUDPÖ� �]HULQGH� \DSÖOPÖû� RODQ� ELU� oDOÖûPDGD�
>��@� ELOJLVD\DU� ELOJLVL� DoÖVÖQGDQ� GHQN� �� JUXEXQ�
ELULQH� \�]� \�]H� HøLWLP� \|QWHPL� LOH� GLøHULQH� \�]�
\�]H� HøLWLPLQ� \DQÖQGD� KD]ÖUODQDQ� LQWHUQHW� VLWHVL�
VD\HVLQGH�X]DNWDQ�GHVWHNOH\LFL�HøLWLPOH�ELOJLVD\DU�
HøLWLPL� YHULOPLûWLU�� (øLWLPLQ� EDûÖQGD� |Q� WHVW��
VRQXQGD� VRQ� WHVW� X\JXODQPÖûWÖU�� dDOÖûPDGD� HOGH�
HGLOHQ� ED]Ö� VRQXoODUD� J|UH� X]DNWDQ� GHVWHNOH\LFL�
HøLWLP� DODQ� JUXEXQ� NODVLN� \|QWHPOH� HøLWLP� DODQ�
JUXED� J|UH� ���� GDKD� EDûDUÖOÖ� ROGXøX� RUWD\D�
oÖNPÖûWÖU�

dHYULPLoL� RUWDP� \DUGÖPÖ\OD� VXQXODQ� KL]PHW� LoL�
HøLWLP� HWNLQOLNOHULQH� NDWÖOPÖû� |øUHWPHQOHU�
�]HULQGH� \�U�W�OP�û� ELU� oDOÖûPDGD� >��@�� GHUV�
WDPDPODPD� RUDQODUÖ� LOH� LQWHUQHW� NXOODQÖP� \ÖOÖ� YH�
oHYULPLoL� WHNQRORMLOHULQ� NXOODQÖPÖQD� LOLûNLQ� |]�
\HWHUOLN�DOJÖVÖQD�EDNÖOGÖøÖQGD�oRN�|QHPOL�G�]H\GH�
DQODPOÖ�ELU�LOLûNLQLQ�ROGXøX�VDSWDQPÖûWÖU�

>��@·XQ�\HWLûNLQOHUH�\|QHOLN�KD]ÖUODQPÖû�oHYULPLoL�
ELU� VHUWLILND� SURJUDPÖQD� NDWÖODQ� NDWÖOÖPFÖODUÖQ��
SURJUDPÖ� WDPDPODPDODUÖQÖ� HWNLOH\HQ� ELUH\VHO�
|]HOOLNOHUL� LQFHOHGLNOHUL� oDOÖûPD� EXOJXODUÖQD� J|UH��
\HGL� ELUH\VHO� NDUDNWHULVWLNWHQ� VDGHFH� NRQXP�
|]HOOLøLQLQ�NXUVX�EÖUDNPD�GDYUDQÖûÖ�LOH�DQODPOÖ�ELU�
LOLûNL� J|VWHUGLøL� RUWD\D� oÖNPÖûWÖU�� 6HUWLILND�
SURJUDPÖ�V�UHVLQFH�NDWÖOÖPFÖODUÖQ�EHû�NH]�\�]�\�]H�
HøLWLP� RUWDPÖQD� NDWÖOPDODUÖ� JHUHNPLûWLU�� %X�
GXUXPXQ��QLYHUVLWHQLQ�EXOXQGXøX�ûHKULQ�GÖûÖQGD�
\DûD\DQ� NDWÖOÖPFÖODU� DoÖVÖQGDQ� VH\DKDW�
]RUOXNODUÖQÖQ� \DQÖ� VÖUD� DLOHYL� VRUXPOXOXNODUÖQÖ� YH�
oDOÖûPD� NRûXOODUÖQÖ� G�]HQOHPHOHUL� NRQXVXQGD� GD�
]RUOXNODU� JHWLUHELOHFHøLQL� EHOLUWPLûOHUGLU�� %X�
EDøODPGD� DUDûWÖUPDFÖODU� NXUVXQ� \�]� \�]H� HøLWLP�
SURJUDPÖQÖ� \HQLGHQ� G�]HQOH\HELOHFHNOHULQL�
|QHULUNHQ� YLGHR� NRQIHUDQV�� oHYULPLoL� WHVW� JLEL�
GLøHU� ZHE� WDEDQOÖ� WHNQRORMLOHULQLQ� GH� EX�
NÖVÖWODPDODUD� o|]�P� |QHULVL� ROPDGD� XPXW� YDDW�
HWWLøLQH�GHøLQPLûOHUGLU��

+DUPDQODQPÖû� |øUHQPH� �]HULQH� \DSÖOPÖû� ELU�
oDOÖûPD� GD� LVH� >��@�� ELOJL� WHNQRORMLVL� X]PDQODUÖ��
OLVDQV�VW�� HøLWLPOHULQGH� KDUPDQODQPÖû� |øUHQPH�
\DNODûÖPÖQÖ�VDGHFH�\�]�\�]H�\D�GD�VDGHFH�X]DNWDQ�
HøLWLP�LOH�\�U�W�OHQ�|øUHQPH�RUWDPODUÖQD�J|UH�oRN�
E�\�N�ELU�IDUNOD�RQD\ODPÖûODUGÖU��$\QÖ�PDWHU\DOOHU��
HøLWPHQ� YH� VÖQDYODUÖQ� V|]� NRQXVX� ROGXøX�
WDPDPHQ� X]DNWDQ� HøLWLP� YH� JHOHQHNVHO� VÖQÖI�
RUWDPÖQGD� \�U�W�OHQ� HøLWLP� V�UHFLQGH�
|øUHQFLOHULQ� SHUIRUPDQVODUÖQGD� SUDWLNWH� ELU� IDUN�
ROPDGÖøÖ�VRQXFXQD�YDUÖOPÖûWÖU�

ùQJLOWHUH·GH� EXOXQDQ� $oÖN� hQLYHUVLWH·GH�
\�U�W�OP�û�RODQ�ELU�oDOÖûPD\D�J|UH�>��@��|øUHQFL�
JHULELOGLULPOHUL� YH� ND]DQÖPODUÖ�� \HWLûNLQOHU� LoLQ�
G�]HQOHPLû� RODQ� &LVFR� 1HWZRUN� $NDGHPL�
3URJUDPÖ·QÖQ� KDUPDQODPÖû� |øUHQPH� RUWDPÖ� LOH
\�U�W�OPHVLQLQ� P�NHPPHO� ELU� \RO� ROGXøXQX�
NDQÖWODPÖûWÖU�

dHYULPLoL� |øUHQPH� RUWDPÖQGD� |øUHQFLOHULQ�
NDUDNWHULVWLNOHUL�� |]� G�]HQOH\LFL� |øUHQPH��
WHNQRORML�|]�\HWHUOLOLøL�YH�NXUV�oÖNWÖODUÖ�DUDVÖQGDNL�
LOLûNL\L� LQFHOH\HQ� ELU� oDOÖûPDQÖQ� >��@� EXOJXODUÖQD�
J|UH��GDKD�|QFH�oHYULPLoL�|øUHQPH�GHQH\LPL�RODQ�
OLVDQV� YH� \�NVHN� OLVDQV� |øUHQFLOHULQLQ� GDKD� HWNLOL�
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|øUHQPH�VWUDWHMLOHUL�NXOODQPD�HøLOLPLQGH�ROGXNODUÖ�
YH� EXQXQGD� VÖUDVÖ\OD� \�NVHN� PRWLYDV\RQD��
WHNQRORML� |] \HWHUOLOLøL� YH� PHPQXQL\HWOHULQLQ�
DUWPDVÖQD� YH� QLKD\HWLQGH� ILQDO� SXDQODUÖQÖQ�
\�NVHOPHVLQH�HWNL�HWPHNWHGLU�

dDOÖûDQ�\HWLûNLQ�OLVDQV�YH�\�NVHN�OLVDQV�|øUHQFLOHUL�
�]HULQGH�\DSÖOPÖû�ELU�DUDûWÖUPD�EXOJXODUÖQGDQ�>��@�
EDûDUÖ�WHVWOHUL�|Q�WHVW� VRQ�WHVW�DQDOL]�VRQXoODUÖQD�
J|UH�� KDUPDQODQPÖû� |øUHQPH� YH� oHYULPLoL�
|øUHQPH�LOH�KDUPDQODQPÖû�|øUHQPH�YH�JHOHQHNVHO�
VÖQÖI� RUWDPÖQGD� |øUHWLP� PRGHOOHUL� DUDVÖQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�EXOXQPDPÖûWÖU��

>��@�� \HWLûNLQOHU� �]HULQGH� \DSWÖøÖ� ELU� DUDûWÖUPDGD�
oHYULPLoL� WHNQRORMLOHUH� LOLûNLQ� |]� \HWHUOLN� DOJÖVÖ�
\�NVHN� RODQ� \HWLûNLQOHULQ�� HWNLQOLNOHUGH� \�NVHN�
PHPQXQL\HW�YH�EDûDUÖ�J|VWHUGLNOHULQL�EXOPXûWXU�

�� <g17(0

%X� oDOÖûPDGD� DUDûWÖUPD� PRGHOL� RODUDN� WHN� JUXS�
|QWHVW�² VRQWHVW�GHQHPH�PRGHOL�NXOODQÖOPÖûWÖU��%X�
EDøODPGD�� X\JXODPD� V�UHFLQGH� DNDGHPLN� EDûDUÖ�
WHVWL��dHYULPLoL�7HNRQORMLOHUH�<|QHOLN�g]�<HWHUOLN�
gOoHøL�YH�DoÖN�XoOX�VRUXODUOD� oDOÖûPD�JUXEXQGDQ�
YHULOHU� WRSODQPÖûWÖU�� 7RSODQDQ� YHULOHU� QRUPDOOLN�
WHVWL� VRQXoODUÖQD� J|UH� LOJLOL� DQDOL]� \|QWHPOHUL�
NXOODQÖODUDN� DQDOL]� HGLOPLûWLU�� dDOÖûPDQÖQ�
\|QWHPLQH� LOLûNLQ� GHWD\OÖ� ELOJLOHU� LOJLOL� EDûOÖNODU�
DOWÖQGD�VXQXOPXûWXU�

���� $UDûWÖUPDQÖQ�0RGHOL

%X�DUDûWÖUPDGD�WHN�JUXS�|QWHVW�� VRQWHVW�GHQHPH�
PRGHOL�NXOODQÖOPÖûWÖU��7HN�JUXS�|QWHVW� � VRQ�WHVW�
GHQHPH�PRGHOLQGH�JHOLûLJ�]HO�VHoLOPLû�ELU�JUXED�
EDøÖPVÖ]�GHøLûNHQ�X\JXODQÖU��8\JXODPD�|QFHVL�YH�
X\JXODPD� VRQUDVÖ� |Oo�POHU� \DSÖOÖU� >��@��
$UDûWÖUPDGD� NXOODQÖODQ� PRGHOLQ� VLPJHVHO�
J|U�Q�P��7DEOR��·GH�J|U�OG�ø��JLELGLU�

7DEOR����$UDûWÖUPD�0RGHOLQLQ�6LPJHVHO�*|U�Q�P�
*UXS gQ�gOo�POHU ùûOHP $UD�gOo�POHU ùûOHP 6RQ�gOo�POHU

*���*�

d7<g�

$%7�

8]DNWDQ�(øLWLP

���6DDW

�����(û]DPDQOÖ�

�����(û]DPDQVÖ]�

$%7�

gUJ�Q�(øLWLP

���6DDW

d7<g�

$%7�

0RGHOGH� \HU� DODQ� VLPJHOHULQ� DQODPODUÖ� DûDøÖGDNL�
JLELGLU�

*�� ùû�<HUL�+HNLPOLøL�*UXEX

*�� ùû�*�YHQOLøL�8]PDQOÖøÖ�*UXEX

d7<g�� dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�

$OJÖVÖ�gOoHøL�gQ�7HVW

$%7��� $NDGHPLN�%DûDUÖ�gQ�7HVW

$%7�� $NDGHPLN�%DûDUÖ�$UD�7HVW

d7<g�� dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�

$OJÖVÖ�gOoHøL�6RQ�7HVW

$%7�� $NDGHPLN�%DûDUÖ�6RQ�7HVW

���� dDOÖûPD�*UXEX

$UDûWÖUPDQÖQ�oDOÖûPD�JUXEXQX��dDOÖûPD�YH�6RV\DO�
*�YHQOLN� %DNDQOÖøÖ� WDUDIÖQGDQ� ùû� <HUL� +HNLPL�
�ù<+��YH� ùû�*�YHQOLøL�8]PDQÖ� �ù*8��VHUWLILNDVÖ�
YHUPHN� �]HUH� \HWNLOHQGLULOPLû� |]HO� ELU� HøLWLP�
NXUXPXQXQ�NDWÖOÖPFÖODUÖ�ROXûWXUPDNWDGÖU��dDOÖûPD�
LoLQ�JHUHNHQ�|Q�KD]ÖUOÖNODU�\DSÖOGÖNWDQ�VRQUD�ùû�\HUL�
+HNLPOLøL�*UXEX·QGDQ��ù<+*������ùû�*�YHQOLøL�
8]PDQOÖøÖ�*UXEX·QGDQ��ù*8*�����ROPDN��]HUH�
WRSODP����NDWÖOÖPFÖQÖQ�YHULOHUL�DQDOL]�HGLOPLûWLU�
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���� 9HUL�7RSODPD�$UDoODUÖ

$NDGHPLN�%DûDUÖ�7HVWL

8\JXODPD� V�UHFLQGH� NXOODQÖODQ� DNDGHPLN� EDûDUÖ�
WHVWL� NXUXP� LoL� DODQ� X]PDQODUÖ� WDUDIÖQGDQ�
KD]ÖUODQPÖû� WHVW� YH� PDGGH� DQDOL]OHUL� \DSÖOPÖû�
VRUXODUGDQ�ROXûPDNWDGÖU�

%DûDUÖ� WHVWOHULQLQ� J�YHQLUOLN� oDOÖûPDVÖ� LoLQ� LON�
RODUDN� SLORW� WHVWOHU� X\JXODQPÖûWÖU�� 3LORW� WHVWOHUH�
YHULOHQ� FHYDSODU� �]HULQGH� J�YHQLUOLN� DQDOL]L� LoLQ�
.5����GHøHUL� GLNNDWH� DOÖQPÖûWÖU��%XQD� HN�RODUDN�
PDGGH�J�oO�N�YH�PDGGH�D\ÖUW�HGLFLOLøL�DQDOL]OHUL�GH�
\DSÖOGÖNWDQ�VRQUD�QLKDL�RODUDN�ù<+*�WHVWL�LoLQ�����
ù*8*� WHVWL� LoLQ� GH� ��� VRUXQXQ� oDOÖûPDGD�
NXOODQÖOPDVÖQD� NDUDU� YHULOPLûWLU�� dDOÖûPD\D�
DOÖQDFDN�VRUXODUÖQ�.5����J�YHQLUOLN�NDWVD\Ö�GHøHUL�
ù<+*�WHVWL�LoLQ�������ù*8*�WHVWL�LoLQ������RODUDN�
EXOXQPXûWXU��7HVW�PDGGHOHULQLQ� J�oO�N� YH� D\ÖUW�
HGLFLOLN�GHøHUOHUL�GH�7DEOR����7DEOR���YH�7DEOR��·WH�
J|VWHULOPLûWLU�

7DEOR����0DGGH�J�YHQLUOLN�NDWVD\ÖODUÖ

*UXS .5��� 0DGGH�6D\ÖVÖ

ù<+ ���� ��

ù*8 ���� ��

7DEOR����ù*8*�$NDGHPLN�EDûDUÖ�WHVWL�J�oO�N�YH�D\ÖUW�
HGLFLOLN�GHøHUOHUL

6RUX
$\ÕUW�
(GLFLOLN *�oO�N 6RUX

$\ÕUW�
(GLFLOLN *�oO�N

� ���� ���� �� ���� ����
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7HVW� YH� PDGGH� DQDOL]OHUL� \DSÖOGÖNWDQ� VRQUD� VRQ�
KDOLQL� DODQ� EDûDUÖ� WHVWOHUL� X\JXODPD� V�UHFLQLQ�
EDûÖQGD�|Q�WHVW��RUWDVÖQGD�DUD�WHVW�YH�VRQXQGD�VRQ�
WHVW� ROPDN� �]HUH� �� GHID� X\JXODQPÖûWÖU�� %DûDUÖ�
WHVWOHULQLQ� WRSODP� SXDQÖ� ���� �]HULQGHQ�
GHøHUOHQGLULOPLûWLU�
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dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�
$OJÖVÖ�gOoHøL

dDOÖûPDGD� NXOODQÖODQ� ´dHYULPLoL� 7HNQRORMLOHUH
<|QHOLN�g]�<HWHUOLN�$OJÖVÖ�gOoHøLµ�>��@�WDUDIÖQGD�
JHOLûWLULOHQ�´dHYULP�ùoL�7HNQRORMLOHUH�<|QHOLN�g]�
<HWHUOLN� $OJÖVÖ� gOoHøLµQLQ� >��@� WDUDIÖQGDQ�
7�UNoH·\H� X\DUODQPÖû� ûHNOLGLU�� gOoHøLQ� 7�UNoH�
IRUPXQXQ� JHoHUOLN� YH� J�YHQLUOLN� DQDOL]OHUL�
VRQXFXQGD�&URQEDFK�DOID Lo�WXWDUOÖN�NDW�VD\ÖVÖ�����
RODUDN�EXOXQPXû�>��@��YH�DUDûWÖUPDFÖODU�WDUDIÖQGDQ�
|OoHN� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� RODUDN� NDEXO�
HGLOPLûWLU��gOoHN����PDGGHGHQ�ROXûDQ�EHûOL�OLNHUW�
WLSLQGH�ELU�|OoHNWLU��/LNHUW�VHoHQHNOHUL�´7DPDPHQ�
.DWÖOPÖ\RUXPµ�� ´.DWÖOPÖ\RUXPµ�� ´.DUDUVÖ]ÖPµ��
´.DWÖOÖ\RUXPµ�� ´7DPDPHQ� .DWÖOÖ\RUXPµ�
ûHNOLQGHGLU�� %LOJLVD\DU� RUWDPÖQGD� YHULOHU�
G�]HQOHQLUNHQ�OLNHUW�VHoHQHNOHULQH�VÖUDVÖ\OD����������
�����RODFDN�ûHNLOGH�SXDQ�YHULOPLûWLU��$QDOL]�HWWLøL�
|]HOOLNOHUGHQ�|W�U��|OoHøLQ�DPDFD�KL]PHW�HGHFHøL�
G�û�Q�OHUHN� DUDûWÖUPDGD� NXOODQÖOPDVÖQD� NDUDU�
YHULOPLûWLU�

$oÖN�8oOX�6RUXODU

.DWÖOÖPFÖODUGDQ� |UJ�Q� HøLWLPLQ� VRQXQGD�� V�UHFH�
LOLûNLQ� J|U�ûOHULQL� DODELOPHN� YH� JHOHFHøH� G|Q�N�
oÖNDUÖPODUGD� EXOXQDELOPHN� DPDFÖ\OD� DUDûWÖUPDFÖ�
WDUDIÖQGDQ�KD]ÖUODQDUDN�X]PDQ�J|U�û�Q�Q�DOÖQGÖøÖ�
DoÖN� XoOX� VRUXODUGDQ� ROXûDQ� ELU� J|U�û� IRUPX�
GROGXUPDODUÖ� LVWHQPLûWLU�� *|U�û� IRUPXQGD� \HU�
DODQ�VRUXODU�7DEOR��·WH�VXQXOPXûWXU�

7DEOR����$oÖN�8oOX�6RUXODU
6RUX�
1R

ùoHULN
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WDPDPODGÖøÖQÖ]�ELU�HøLWLP�ROGX�PX"
�(YHW���+D\ÖU�

� 8]DNWDQ�HøLWLP�V�UHFLQGH�
PRWLYDV\RQXQX]X�DUWWÖUDQ�HWNHQOHU�

QHOHUGLU"
� 8]DNWDQ�HøLWLP�V�UHFLQGH�

PRWLYDV\RQXQX]X�G�û�UHQ�HWNHQOHU�
QHOHUGLU"

� (øLWLPLQ�WDPDPÖQÖ�X]DNWDQ�HøLWLP�LOH�
DOPDN�LVWHU�PL\GLQL]"

(YHW��o�QN��
+D\ÖU��o�QN��

���� 9HULOHULQ�7RSODQPDVÖ

8\JXODPD\D� EDûODPDGDQ� |QFH� WHVW� YH� PDGGH�
DQDOL]OHUL� \DSÖOPÖû� RODQ� EDûDUÖ� WHVWOHUL� $GREH�
&RQQHFW���\D]ÖOÖPÖQÖQ�NXOODQÖOGÖøÖ�X]DNWDQ�HøLWLP�
RUWDPÖQD� HNOHQPLûWLU�� 8]DNWDQ� HøLWLPOHU�
EDûODPDGDQ�|QFH��oDOÖûPDGD�NXOODQÖODQ�́ dHYULPLoL�
7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�$OJÖVÖ�gOoHøLµ�
oHYULPLoL� DQNHWOHU� G�]HQOHPH\H� RODQDN� VXQDQ�
6XUYH\0RQNH\� VLWHVLQH� HNOHQPLû� YH�NDWÖOÖPFÖODUD�
H�SRVWD� \ROX� LOH� ELOJLOHQGLUPH� \DSÖOPÖûWÖU�� gOoHN�
GROGXUXOGXNWDQ� VRQUD� ��� J�QO�N� X]DNWDQ� HøLWLP�
V�UHFL�́ $NDGHPLN�%DûDUÖ�gQ�7HVWµL�LOH�EDûODPÖûWÖU��
.DWÖOÖPFÖODU� ��� J�Q� ER\XQFD� X]DNWDQ� HøLWLP�
VLVWHPLQGH� \HU� DODQ� Hû� ]DPDQOÖ� YH� Hû]DPDQVÖ]�
RODUDN� \�U�W�OHQ� HøLWLP� LoHULNOHULQL� DOPÖûODUGÖU��
(øLWLP� LoHULNOHULQLQ� VRQXQGD� ´$NDGHPLN� %DûDUÖ�
$UD� 7HVWµL� FHYDSOD\DUDN� X]DNWDQ� HøLWLPOHULQL�
WDPDPODPÖûODUGÖU�� .DWÖOÖPFÖODU� HøLWLPH� |UJ�Q�
RODUDN�GHYDP�HGHUNHQ�X]DNWDQ�HøLWLP�VLVWHPLQGH�
\HU�DODQ�Hû�]DPDQVÖ]�ND\QDNODUD�XODûPD\D�GHYDP�
HWPLûOHUGLU��gUJ�Q�HøLWLP�WDPDPODQGÖNWDQ�VRQUD�
X]DNWDQ� HøLWLP� VLVWHPL� NDWÖOÖPFÖODUD� NDSDQPÖûWÖU��
%DNDQOÖøÖQ� EHOLUOHPLû� ROGXøX� HøLWLP� SURJUDPÖ�
VWDQGDUGÖ�GRøUXOWXVXQGD�X]DNWDQ�YH�|UJ�Q�HøLWLP�
V�UHoOHULQGH�D\QÖ�GHUV�LoHULøL�YHULOPHNWHGLU��

%�W�Q� NDWÖOÖPFÖODU� ��� J�QO�N� |UJ�Q� HøLWLPLQ�
VRQXQGD� ´$NDGHPLN�%DûDUÖ� 6RQ�7HVWµL�� X]DNWDQ�
HøLWLPLQ� EDûÖQGD� X\JXODQPÖû� RODQ� dHYULPLoL�g]�
<HWHUOLN� $OJÖVÖ� gOoHøL·QL� LNLQFL� NH]� YH� DoÖN� XoOX�
VRUXODUÖ� GD� FHYDSODQGÖUDUDN� HøLWLPL�
WDPDPODPÖûODUGÖU�� 8\JXODPD� V�UHFLQLQ� VRQXQGD�
��� NDWÖOÖPFÖGDQ� $%7��� $%7��� $%7��� d7<g���
d7<g� YH� J|U�û� IRUPX� LOH� �� DGHW� YHUL�
WRSODQPÖûWÖU�

���� 9HULOHULQ�$QDOL]L

9HUL WRSODPD� DUDoODUÖQGDQ� HOGH� HGLOHQ� YHULOHU�
|QFHOLNOL� RODUDN� 0LFURVRIW� ([FHO� SURJUDPÖQD�
LûOHQPLûWLU��9HULOHU�EXUDGD�G�]HQOHQGLNWHQ� VRQUD�
,%0� 6366� SDNHW� SURJUDPÖQD� JLULOPLû� YH� EX�
SURJUDP�LOH�DQDOL]�HGLOPLûWLU

*UXSODUÖQ��DNDGHPLN�EDûDUÖ�WHVWL�|Oo�POHUL�LOH�LOJLOL�
DQDOL]OHUL� X]DNWDQ� HøLWLP� V�UHFL� LoLQ� $NDGHPLN�
%DûDUÖ�gQ�7HVW��$%7���YH $NDGHPLN�%DûDUÖ�$UD�7HVW�
�$%7���NDUûÖODûWÖUPDVÖ\OD��|UJ�Q�HøLWLP�V�UHFL�LoLQ�
$NDGHPLN� %DûDUÖ� $UD� 7HVW� �$%7��� YH $NDGHPLN�
%DûDUÖ� 6RQ� 7HVW� �$%7�� NDUûÖODûWÖUPDVÖ� LOH�
GHøHUOHQGLULOPLûWLU��

%DûDUÖ� WHVWOHULQLQ� DQDOL]OHULQH� JHoPHGHQ� |QFH�
YHULOHULQ�QRUPDO�GDøÖOÖP�J|VWHULS�J|VWHUPHGLøLQH�
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EDNÖOPÖûWÖU�� %XQXQ� LoLQ� JUXS� E�\�NO�ø�Q�Q�
��·GHQ� N�o�N� ROPDVÖ� GXUXPXQGD� NXOODQÖODQ�
6KDSLUR�:LON� GHøHUL� >��@� GLNNDWH� DOÖQPÖûWÖU��
1RUPDOOLN� WHVWL� VRQXFXQGD� oÖNDQ� GHøHUOHUH� J|UH�
YHULOHULQ� QRUPDO� GDøÖOÖP� J|VWHUPHGLøL�
J|U�OP�ûW�U�� %X� QHGHQOH� DNDGHPLN� EDûDUÖ�
WHVWOHULQH� DLW� YHULOHULQ� DQDOL]OHUL� LoLQ� :LOFR[RQ�
LûDUHWOL� VÖUDODU� WHVWL� NXOODQÖOPÖûWÖU�� %X� WHVW� IDUN�
SXDQODUÖQÖQ� QRUPDO� GDøÖOÖP� J|VWHUPHGLøL�
GXUXPODUGD� HûOHûWLULOPLû� LNL� JUXS� \D� GD� D\QÖ�
GHQHNOHU� �]HULQGH� LNL� IDUNOÖ� ]DPDQGD� \DSÖODQ�
|Oo�POHU� V|]� NRQXVX� ROGXøXQGD�
NXOODQÖODELOPHNWHGLU� >��@�� dDOÖûPDGD� DNDGHPLN�
EDûDUÖ� WHVW� YHULOHUL� DQDOL]� HGLOLUNHQ� JUXSODUÖQ�
ELUELUOHUL�LOH�NDUûÖODûWÖUÖOPDVÖQD�EDNÖODUDN�DUDODUÖQGD�
DQODPOÖ� ELU� IDUNOÖOÖN� ROXS� ROPDGÖøÖ� DQDOL]�
HGLOPHPLûWLU�� %XQXQ� VHEHEL� JUXSODUÖQ� DNDGHPLN�
EDûDUÖ� WHVWL� GHøLûNHQLQLQ� LoHULN� EDNÖPÖQGDQ�
ELUELULQGHQ� IDUNOÖ� NRQXODUD� LOLûNLQ� VRUXODU�
EDUÖQGÖUPDVÖGÖU���

dHYULPLoL� 7HNQRORMLOHUH� <|QHOLN� g]� <HWHUOLN�
$OJÖVÖ�gOoHøLQGHQ� HOGH� HGLOHQ� YHULOHULQ� DQDOL]LQH�
JHoLOPHGHQ� |QFH� \LQH� QRUPDOOLN� GHøHUOHUL�
LQFHOHQPLûWLU�� 6KDSLUR�:LON� GHøHULQLQ� GLNNDWH�
DOÖQGÖøÖ� YHULOHUGH� QRUPDO� GDøÖOÖPÖQ� VDøODQPDGÖøÖ�
J|U�OP�ûW�U��%X�DQDOL]H�J|UH�|OoHN�VRQXoODUÖ�LoLQ�
GH�SDUDPHWULN�ROPD\DQ�WHVW�DQDOL]OHULQGHQ�0DQQ�
:KLWQH\�8� 7HVWL� NXOODQÖOPÖûWÖU��%X� WHVW� LOLûNLVL]�
|Oo�POHULQ� V|]� NRQXVX� ROGXøX� D]� GHQHNOL� YH�
SXDQODUÖQ� QRUPDO� GDøÖOÖP� YDUVD\ÖPÖQÖ�
NDUûÖODPDGÖøÖ� oDOÖûPDODUGD� VÖNOÖNOD�
NXOODQÖOPDNWDGÖU� >��@��*UXSODUÖQ�KHU� LNLVL�GH�D\QÖ�
|OoHøL� \DQÖWODGÖNODUÖQGDQ� 8�WHVWL� LOH� JUXSODUÖQ�
|OoHN�SXDQODUÖQÖQ�ELUELULQGHQ�DQODPOÖ�ELU�IDUNOÖOÖN�
J|VWHULS� J|VWHUPHGLøL� WHVW� HGLOHELOPLûWLU��
*UXSODUÖQ� |OoHN� SXDQODUÖQÖQ� NHQGL� LoOHULQGHNL�
GHøLûLPL�J|UPHN�LoLQ�\LQH�:LOFR[RQ�LûDUHWOL�VÖUDODU�
WHVWL�NXOODQÖOPÖûWÖU�

%LUH\VHO� IDUNOÖOÖNODUGDQ� |W�U�� KHU� ELUH\H� KLWDS�
HGHELOHFHN�VRUXODU�\D]PDQÖQ�J�o�ROPDVÖ�YH�IDUNOÖ�
W�UGHQ� VRUXODU� \D]PDQÖQ� ELUH\LQ� IDUNOÖ� G�û�QPH�
ELoLPOHULQH�GH�KLWDS�HGHUHN�\DQÖW�YHUPHGH�ELUH\H�
HVQHNOLN� VDøODPDVÖQGDQ� |W�U�� DoÖN� XoOX� VRUXODUD�
YHULOHQ� \DQÖWODUÖQ� VWDQGDUW� ROPDVÖ�
JHUHNPHPHNWHGLU� >��@�� %X� EDøODPGD� J|U�û�
IRUPXQX� ROXûWXUDQ� DoÖN� XoOX� VRUXODUD� LOLûNLQ�
YHULOHULQ�DQDOL]L�\DSÖOÖUNHQ�KHUKDQJL�ELU�LVWDWLVWLNVHO�
DQDOL]� NXOODQÖOPDPÖû� ROXS� YHULOHU� JUDILNOHUOH�
o|]�POHQPLûWLU�

�� %8/*8/$5

���� $NDGHPLN�%DûDUÖ�7HVWOHULQH�ùOLûNLQ�
%XOJXODU�

%X� NÖVÖPGD� JUXSODUÖQ� X]DNWDQ� HøLWLP� YH� |UJ�Q�
HøLWLP� V�UHoOHULQGHNL� $NDGHPLN� %DûDUÖ�gQ�7HVW�
�$%7���	�$NDGHPLN�%DûDUÖ�$UD�7HVW��$%7���YH�
$NDGHPLN�%DûDUÖ�$UD�7HVW� �$%7���	�$NDGHPLN�
%DûDUÖ�6RQ�7HVW��$%7���SXDQODUÖ�DUDVÖQGD�DQODPOÖ�
IDUN�ROXS�ROPDGÖøÖQÖ�EHOLUOHPH\H�\|QHOLN�\DSÖODQ�
WHVW� VRQXoODUÖQD� \HU� YHULOPLûWLU�� *UXSODUÖQ�
DNDGHPLN� EDûDUÖ� WHVWOHULQH� LOLûNLQ� QRUPDOOLN� WHVWL�
GHøHUOHUL�7DEOR��·GD�J|VWHULOPLûWLU�

7DEOR����$NDGHPLN�%DûDUÖ�1RUPDOOLN�7HVWL�'HøHUOHUL

7HVW�
$GÖ
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'HøHUL
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ù<+� JUXEXQXQ� ���� SXDQ� �]HULQGHQ�
GHøHUOHQGLULOHQ�DNDGHPLN�EDûDUÖ�WHVWOHULQLQ�|Q�WHVW�
�$%7����DUD�WHVW��$%7����VRQ�WHVW��$%7���RUWDODPD�
SXDQODUÖ�LOH�HQ�N�o�N�YH�HQ�E�\�N�SXDQODU�7DEOR�
�·GH�J|VWHULOPLûWLU�

7DEOR����ù<+*�$NDGHPLN�%DûDUÖ�7HVWL�'HøHUOHUL
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(Q�G�û�N�
SXDQ
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7DEORGDNL� GHøHUOHUH� EDNÖOGÖøÖQGD�� JUXEXQ�
DNDGHPLN�EDûDUÖ�WHVWL�RUWDODPDODUÖQGD�G�]HQOL�ELU�
DUWÖûÖQ� ROGXøX� J|U�OPHNWHGLU�� %X� GXUXPGD�
ELUELUOHUL� LOH� NDUûÖODûWÖUÖOGÖNODUÖQGD� KHP� X]DNWDQ�
KHP� GH� |UJ�Q� HøLWLP� V�UHoOHULQLQ� JUXEXQ�
DNDGHPLN� EDûDUÖODUÖQÖ� ELUELULQH� \DNÖQ� RUDQODUGD�
HWNLOHGLøL�V|\OHQHELOLU��

8]DNWDQ�(øLWLP�%DûDUÖ�7HVWL�$QDOL]OHUL

ù<+*·QLQ� X]DNWDQ� HøLWLP� V�UHFLQLQ� EDûÖQGD� YH�
VRQXQGDNL� EDûDUÖ� GXUXPODUÖ� DUDVÖQGD� DQODPOÖ� ELU�
IDUNÖQ� ROXS� ROPDGÖøÖ� KDNNÖQGD� oÖNDUÖPGD�
EXOXQPDN�LoLQ�V�UHo�EDûÖQGD�X\JXODQDQ�|Q�WHVW�YH�
V�UHo� VRQXQGDNL� DUD� WHVW� YHULOHUL� LOH� \DSÖODQ�
:LOFR[RQ� LûDUHWOL� VÖUDODU� WHVWLQLQ� LVWDWLVWLNVHO�
VRQXoODUÖ�7DEOR��·�GH�J|VWHULOPLûWLU�

7DEOR����ù<+*�8]DNWDQ�(øLWLP�gQ�7HVW�$UD�7HVW�
6RQXoODUÖ

$UD�7HVW�²
gQ�7HVW

1 6ÖUD�
2UW�

6ÖUD�
7RS�

] S
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(ûLW �

1HJDWLI�VÕUDODU�WHPHOLQH�GD\DOÕ

7DEOR� LQFHOHQGLøLQGH� ù<+*� NDWÖOÖPFÖODUÖQÖQ��
EDûDUÖ�WHVWLQGHQ�DOGÖNODUÖ�SXDQODU�DUDVÖQGD�DQODPOÖ�
ELU� IDUN� EXOXQPDNWDGÖU�] ������� S������� )DUN�
SXDQODUÖQÖQ�VÖUD�RUWDODPDVÖ�YH� WRSODPODUÖ�GLNNDWH�
DOÖQGÖøÖQGD�� J|]OHQHQ� IDUNÖQ� X]DNWDQ� HøLWLPLQ�
VRQXQGD� X\JXODQDQ� DUD� WHVW� OHKLQH� ROGXøX�
J|U�OPHNWHGLU�� %X� VRQXFD� J|UH� X]DNWDQ� HøLWLP�
VLVWHPLQLQ� ù<+*� LoLQ� DNDGHPLN� EDûDUÖ\Ö�
DUWWÖUPDGD� ROXPOX� \|QGH� NDWNÖVÖ� ROGXøX�
V|\OHQHELOLU�

gUJ�Q�(øLWLP�%DûDUÖ�7HVWL�$QDOL]OHU

ù<+*·QLQ� |UJ�Q� HøLWLP� V�UHFLQH� LOLûNLQ� EDûDUÖ�
GXUXPODUÖ� DUDVÖQGD� DQODPOÖ� ELU� IDUNÖQ� ROXS�
ROPDGÖøÖ� KDNNÖQGD� oÖNDUÖPGD� EXOXQPDN� LoLQ�
|UJ�Q�HøLWLP�EDûÖQGD�X\JXODQDQ�DNDGHPLN�EDûDUÖ�
DUD� WHVW� YH� VRQXQGDNL� DNDGHPLN� EDûDUÖ� VRQ� WHVW�
YHULOHUL�LOH�\DSÖODQ�:LOFR[RQ�LûDUHWOL�VÖUDODU�WHVWLQLQ�
LVWDWLVWLNVHO�VRQXoODUÖ�7DEOR��·GD�J|VWHULOPLûWLU�

7DEOR����ù<+*�gUJ�Q�(øLWLP�$UD�7HVW�² 6RQ�7HVW�
6RQXoODUÖ

6RQ� 7HVW� ±
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1 6ÕUD�
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6ÕUD�
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1HJDWLI�VÕUDODU�WHPHOLQH�GD\DOÕ

7DEOR�LQFHOHQGLøLQGH�SXDQODU�DUDVÖQGD�DQODPOÖ�ELU�
IDUN�EXOXQGXøX�J|U�OPHNWHGLU��] �������S�������
)DUN� SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖ� YH� WRSODPODUÖ�
GLNNDWH� DOÖQGÖøÖQGD�� J|]OHQHQ� IDUNÖQ� |UJ�Q�
HøLWLPLQ� VRQXQGD� X\JXODQDQ� VRQ� WHVW� OHKLQH�
ROGXøX� J|U�OPHNWHGLU�� %X� VRQXFD� J|UH� |UJ�Q�
HøLWLPLQ�ù<+*�LoLQ�DNDGHPLN�EDûDUÖ\Ö�DUWWÖUPDGD�
ROXPOX�\|QGH�NDWNÖVÖ�ROGXøX�V|\OHQHELOLU��

7DEOR� ��·GD� ù<+*� |Q� WHVW� ² VRQ� WHVW� EDûDUÖ�
SXDQODUÖ� DUDVÖQGD� DQODPOÖ� ELU� IDUN� EXOXQGXøX�
J|U�OPHNWHGLU��] �������S�������7DEOR���YH�7DEOR�
�·GHNL� VRQXoODU� LQFHOHQGLøLQGH�� X]DNWDQ� HøLWLPLQ�
EDûÖQGDNL� |Q� WHVW� �$%7��� YH� |UJ�Q� HøLWLPLQ�
VRQXQGDNL� VRQ� WHVW� �$%7��� VRQXoODUÖQÖQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÖ� GHøHUOHU� YHUPHVLQLQ�
EHNOHQHQ�ELU�VRQXo�ROGXøX�V|\OHQHELOLU�
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ù*8�*UXEXQXQ�9HUL�$QDOL]OHUL

ù*8*·XQ� ���� SXDQ� �]HULQGHQ� GHøHUOHQGLULOHQ�
DNDGHPLN�EDûDUÖ� WHVWOHULQLQ�|Q� WHVW�� DUD� WHVW�� VRQ�
WHVW�RUWDODPD�SXDQODUÖ� LOH� HQ�N�o�N�YH�HQ�E�\�N�
SXDQODU�7DEOR���·GH�J|VWHULOPLûWLU�
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7DEOR�����ù*8*�$NDGHPLN�%DûDUÖ�7HVWL�'HøHUOHUL

7HVW�$GÖ 1 2UWDODPD
(Q�G�û�N�
SXDQ

(Q�\�NVHN�
SXDQ

$%7� �� ����� ����� �����

$%7� �� ����� ����� ������

$%7� �� ����� ����� �����

7DEOR� LQFHOHQGLøLQGH� JUXEXQ� DNDGHPLN� EDûDUÖ�
WHVWL� RUWDODPDODUÖQÖQ� ROXPOX� \|QGH� GHøLûWLøLQL�
J|U�OPHNWHGLU��8]DNWDQ�HøLWLP�V�UHFLQLQ�EDûÖQGD�
X\JXODQDQ�$%7� ¶LQ�RUWDODPDVÖ������·�GHQ�X]DNWDQ�
HøLWLPLQ� VRQXQGD� EX� GHøHU� �$%7��� �����·\H�
\�NVHOPLûWLU��gUJ�Q� HøLWLPLQ�EDûÖQGD�������RODQ�
RUWDODPD� �$%7���� |UJ�Q� HøLWLPLQ� VRQXQGD�
RUWDODPD� LNL� SXDQ� \XNDUÖ� oHNLOHUHN������� �$%7���
RODUDN�EXOXQPXûWXU��%X�GHøHUOHUGHQ�\ROD�oÖNDUDN�
|UJ�Q�HøLWLP�LOH�NDUûÖODûWÖUÖOGÖøÖQGD�X]DNWDQ�HøLWLP�
V�UHFLQLQ�� ù*8*� DNDGHPLN� EDûDUÖODUÖ� SXDQ�
RUWDODPDODUÖQÖ�GDKD�ID]OD�HWNLOHGLøL�V|\OHQHELOLU�

8]DNWDQ�(øLWLP�%DûDUÖ�7HVWL�$QDOL]OHUL

ù*8�JUXEXQXQ�X]DNWDQ�HøLWLP�V�UHFLQLQ�EDûÖQGD�
YH� VRQXQGDNL� EDûDUÖ� GXUXPODUÖ� DUDVÖQGD� DQODPOÖ�
ELU� IDUNÖQ� ROXS� ROPDGÖøÖ� KDNNÖQGD� oÖNDUÖPGD�
EXOXQPDN�LoLQ�V�UHo�EDûÖQGD�X\JXODQDQ�|Q�WHVW�YH�
V�UHo� VRQXQGDNL� DUD� WHVW� YHULOHUL� LOH� \DSÖODQ�
:LOFR[RQ� LûDUHWOL� VÖUDODU� WHVWLQLQ� LVWDWLVWLNVHO�
VRQXoODUÖ�7DEOR���·GH�J|VWHULOPLûWLU�

7DEOR�����ù*8*�8]DNWDQ�(øLWLP�gQ�7HVW�� $UD�7HVW�
6RQXoODUÖ
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gQ�7HVW
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7DEOR�LQFHOHQGLøLQGH�SXDQODU�DUDVÖQGD�DQODPOÖ�ELU�
IDUN�EXOXQGXøX�J|U�OPHNWHGLU��] �������S�������
)DUN� SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖ� YH� WRSODPODUÖ�
GLNNDWH� DOÖQGÖøÖQGD�� J|]OHQHQ� IDUNÖQ� X]DNWDQ�

HøLWLPLQ�VRQXQGD�X\JXODQDQ�DUD�WHVW�OHKLQH�ROGXøX�
J|U�OPHNWHGLU�� %X� VRQXFD� J|UH� X]DNWDQ� HøLWLP�
VLVWHPLQLQ� ù*8*� LoLQ� DNDGHPLN� EDûDUÖ\Ö�
DUWWÖUPDGD� ROXPOX� \|QGH� NDWNÖVÖ� ROGXøX�
V|\OHQHELOLU�

gUJ�Q�(øLWLP�%DûDUÖ�7HVWL�$QDOL]OHUL

ù*8*·XQ� |UJ�Q� HøLWLP� V�UHFLQH� LOLûNLQ� EDûDUÖ�
GXUXPODUÖ� DUDVÖQGD� DQODPOÖ� ELU� IDUNÖQ� ROXS�
ROPDGÖøÖ� KDNNÖQGD� oÖNDUÖPGD� EXOXQPDN� LoLQ�
|UJ�Q�HøLWLP�EDûÖQGD�X\JXODQDQ�DNDGHPLN�EDûDUÖ�
DUD� WHVW� YH� VRQXQGDNL� DNDGHPLN� EDûDUÖ� VRQ� WHVW�
YHULOHUL�LOH�\DSÖODQ�:LOFR[RQ�LûDUHWOL�VÖUDODU�WHVWLQLQ�
LVWDWLVWLNVHO�VRQXoODUÖ�7DEOR���·WH�J|VWHULOPLûWLU�

7DEOR�����ù*8*�gUJ�Q�(øLWLP�$UD�7HVW�² 6RQ�7HVW�
6RQXoODUÖ

6RQ�7HVW�²
$UD�7HVW
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7RS�

] S
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(ûLW �

1HJDWLI�VÕUDODU�WHPHOLQH�GD\DOÕ

7DEOR� LQFHOHQGLøLQGH� ù*8*� NDWÖOÖPFÖODUÖQÖQ��
EDûDUÖ�WHVWLQGHQ�DOGÖNODUÖ�SXDQODU�DUDVÖQGD�DQODPOÖ�
ELU� IDUNÖQ� EXOXQPDGÖøÖ� J|U�OP�ûW�U� �] ������
S!������

7DEOR� ��·WH� ù*8*� |Q� WHVW� ² VRQ� WHVW� EDûDUÖ�
SXDQODUÖ� DUDVÖQGD� DQODPOÖ� ELU� IDUN� EXOXQGXøX�
J|U�OPHNWHGLU� �] ������� S������� *|]OHQHQ� EX�
IDUNÖQ�X]DNWDQ�HøLWLP�V�UHFLQGH�J|]OHQHQ��7DEOR�
���� ROXPOX� \|QGHNL� GHøLûLPGHQ� ND\QDNODQGÖøÖ
V|\OHQHELOLU�

7DEOR�����ù*8*�gQ�7HVW�² 6RQ�7HVW�6RQXoODUÖ

6RQ�7HVW�²
gQ�7HVW

1 6ÖUD�
2UW�

6ÖUD�
7RS�

] S

1HJDWLI�6ÖUD � ���� ����� ����� ����
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(ûLW �

1HJDWLI�VÕUDODU�WHPHOLQH�GD\DOÕ
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$NDGHPLN� EDûDUÖ� WHVWOHULQH� LOLûNLQ� DQDOL]OHUGHQ�
HOGH�HGLOHQ�YHULOHU�GRøUXOWXVXQGD��ù<+*�LoLQ�KHU�
LNL� HøLWLP� V�UHFLQLQ� GH� DNDGHPLN� EDûDUÖ�
NDSVDPÖQGD� ROXPOX� VRQXoODU� \DQVÖWWÖøÖQÖ�
V|\OH\HELOLUL]��%XQXQOD�EHUDEHU�ù*8*·XQ�YHULOHUL�
LQFHOHQGLøLQGH�LVH�X]DNWDQ�HøLWLP�V�UHFL�DNDGHPLN�
EDûDUÖ\Ö� ROXPOX \|QGH� HWNLOHUNHQ� SHûLQGHQ�
X\JXODQDQ� |UJ�Q� HøLWLP� V�UHFLQLQ� EX� JUXEXQ�
DNDGHPLN� EDûDUÖVÖQGD� KHUKDQJL� ELU� DQODPOÖ�
GHøLûLP�\DQVÖWPDGÖøÖ�J|U�OP�ûW�U�

���� dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�
<HWHUOLN�$OJÖVÖ�gOoHøLQH�ùOLûNLQ�%XOJXODU

.DWÖOÖPFÖODUÖQ� HøLWLP� V�UHFL� ER\XQFD� oHYULPLoL�
WHNQRORMLOHUOH�LOJLOL�|]�\HWHUOLN�DOJÖODUÖQÖQ�QH�\|QGH�
GHøLûWLøLQL��JUXSODU�DUDVÖQGD�DQODPOÖ�ELU�IDUNÖQ�ROXS�
ROPDGÖøÖQÖ�� EXQXQOD� EHUDEHU� JUXSODUÖQ� NHQGL�
LoLQGHNL� GHøLûLPOHULQL� J|UPHN� LoLQ� DQDOL]OHU�
\DSÖOPÖûWÖU�� 9HULOHUL� DQDOL]� HWPHGHQ� |QFH� |OoHN�
SXDQODUÖQÖQ�QRUPDOOLN�WHVWL�\DSÖOPÖûWÖU�

7DEOR�����d7<g�1RUPDOOLN�'HøHUOHUL

7HVW�$GÖ *UXS 6KDSLUR�:LON�
1RUPDOOLN�'HøHUL

d7<g� ù<+ ����

ù*8 ����

d7<g� ù<+ ����

ù*8 ����

7DEOR� ��·WH� \HU� DODQ� GHøHUOHUH� J|UH� X]DNWDQ�
HøLWLPLQ� EDûÖQGD� �d7<g��� YH� |UJ�Q� HøLWLPLQ�
VRQXQGD� �d7<g��� X\JXODQDQ� |OoHN� SXDQODUÖQÖQ�
QRUPDO� GDøÖOÖPGDQ� X]DN� ROGXøX� J|U�OPHNWHGLU��
%X� EDøODPGD� |OoHNOHUOH� LOJLOL� \DSÖODFDN� RODQ�
DQDOL]OHUGH� SDUDPHWULN� ROPD\DQ� WHVW�
LVWDWLVWLNOHULQGHQ� ID\GDODQPDN� GRøUX� RODFDNWÖU��
*UXSODU� DUDVÖ� |OoHN� SXDQODUÖQÖQ� DQODPOÖOÖN�
GXUXPODUÖQÖ�NDUûÖODûWÖUPDN�LoLQ�0DQQ�:KLWQH\�8�
7HVWL�� JUXSODUÖQ� NHQGL� LoLQGHNL� GHøLûLPOHULQL�
LQFHOHPHN� LoLQ� GH� :LOFR[RQ� LûDUHWOL� VÖUDODU� WHVWL�
NXOODQÖOPÖûWÖU�

*UXSODUÖQ� ���� SXDQ� �]HULQGHQ� GHøHUOHQGLULOHQ�
|OoHN� SXDQODUÖQÖQ� |Q� WHVW� YH� VRQ� WHVW� RUWDODPD�
SXDQODUÖ�7DEOR���·GD�J|VWHULOPLûWLU�

7DEOR�����d7<g�2UWDODPD�'HøHUOHUL

*UXS 7HVW 2UWDODPD

ù<+

d7<g� ������

d7<g� ������

ù*8

d7<g� ������

d7<g� ������

7DEOR\D� J|UH�� |OoHN� RUWDODPD� GHøHUOHULQGH� ù<+�
JUXEXQGD� ������ ù*8� JUXEXQGD� ����� SXDQOÖN ELU�
GHøLûLP�ROXøX�J|]OHQPHNWHGLU��%X�GHøHUOHUH�J|UH��
HøLWLP�V�UHFL�ER\XQFD�d7<g�EDøODPÖQGD�KHU�LNL�
JUXSWD�GD�ROXPOX�ELU�GHøLûLP�ROGXøX�V|\OHQHELOLU�

0DQQ�:KLWQH\�8�7HVWL�gQ�7HVW�$QDOL]OHUL

*UXSODUÖQ�d7<g� |OoHN�SXDQODUÖQD�LOLûNLQ�8�WHVWL�
GHøHUOHUL�7DEOR���·GH�J|VWHULOPLûWLU�

7DEOR�����d7<g� 0DQQ�:KLWQH\�8�7HVWL�'HøHUOHUL

*UXSODU 1 6ÖUD�
2UW�

6ÖUD�
7RS�

8 S

ù<+ �� ����� ������ ������� ����

ù*8 �� ����� ������

7DEORGD�J|U�OG�ø��JLEL�d7<g�|Q�WHVW�SXDQODUÖ\OD�
\DSÖODQ�0DQQ�:KLWQH\�8�7HVWL�DQDOL]OHUL�VRQXQGD
JUXSODU� DUDVÖQGD� DQODPOÖ� ELU� IDUNOÖOÖN�
EXOXQPDPÖûWÖU��8 ���������S!������%X�GXUXPGD�
JUXSODUÖQ�HøLWLPH�EDûODPDGDQ�|QFH�|OoHN�NDSVDPÖ�
oHUoHYHVLQGH� DUDODUÖQGD� DQODPOÖ� ELU� IDUNÖQ�
ROPDGÖøÖ�V|\OHQHELOLU�

0DQQ�:KLWQH\�8�7HVWL�6RQ�7HVW�$QDOL]OHUL

*UXSODUÖQ�d7<g��|OoHN�SXDQODUÖQD�LOLûNLQ�8�WHVWL�
GHøHUOHUL�7DEOR���·GH�J|VWHULOPLûWLU�

7DEOR�����d7<g�� 0DQQ�:KLWQH\�8�7HVWL�'HøHUOHUL

*UXSODU 1 6ÕUD�
2UW�

6ÕUD�
7RS�

8 S

ø<+ �� ����� ������ ������ ����

ø*8 �� ����� ������
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7DEORGD� J|U�OG�ø�� JLEL� d7<g� VRQ� WHVW�
SXDQODUÖ\OD� \DSÖODQ� 0DQQ� :KLWQH\� 8�7HVWL�
DQDOL]OHUL� VRQXQGD� JUXSODU� DUDVÖQGD� DQODPOÖ� ELU�
IDUNOÖOÖN� EXOXQPDPÖûWÖU� �8 �������� S!������ %X�
VRQXFD�J|UH�JUXSODUÖQ�VÖUDVÖ\OD�X]DNWDQ�YH�|UJ�Q�
RODUDN�WDPDPODGÖNODUÖ�HøLWLP�V�UHoOHULQLQ�VRQXQGD�
|OoHN� PDGGHOHUL� NDSVDPÖQGD� DUDODUÖQGD� DQODPOÖ�
IDUN� ROXûWXUDFDN� GHøLûLPOHU� J|VWHUPHGLNOHUL�
V|\OHQHELOLU�

ù<+*�:LOFR[RQ� ùûDUHWOL�6ÖUDODU�7HVWL�$QDOL]��
6RQXoODUÖ

ù<+*·QLQ�:LOFR[RQ� WHVWL� VRQXoODUÖ�7DEOR���·GD�
J|VWHULOPLûWLU�

7DEOR�����ù<+*�:LOFR[RQ�7HVWL�6RQXoODUÖ

6RQ7HVW�
gQ7HVW

1 6ÖUD�
2UW�

6ÖUD�
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] S
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7DEOR\D� J|UH� X]DNWDQ� HøLWLP� |QFHVL� YH� |UJ�Q�
HøLWLP� VRQUDVÖ� \DSÖODQ� |Oo�POHUGH� ù<+*·QLQ�
oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |]� \HWHUOLN� DOJÖ�
GHøHUOHULQLQ� DQODPOÖ� ELU� IDUNOÖOÖN� J|VWHUPHGLøL�
J|U�OPHNWHGLU� �] ������ S!������ %X� VRQXFD� J|UH�
X]DNWDQ� YH� |UJ�Q� RODUDN� G�]HQOHQPLû� RODQ�
HøLWLPLQ� EX� JUXEXQ� LOJLOL� |OoHN� NDSVDPÖQGDNL�
oHYULPLoL�WHNQRORML�DOJÖVÖQGD�DQODPOÖ�ELU�GHøLûLNOLN�
\DQVÖWPDGÖøÖ�V|\OHQHELOLU�

ù*8*�:LOFR[RQ� ùûDUHWOL� 6ÖUDODU�7HVWL�$QDOL]�
6RQXoODUÖ

ù*8*·XQ�:LOFR[RQ� WHVWL� VRQXoODUÖ� 7DEOR� ��·GH�
J|VWHULOPLûWLU� 7DEOR� LQFHOHQGLøLQGH� ù*8*·XQ�
oHYULPLoL� WHNQRORMLOHULQH� \|QHOLN� |]� \HWHUOLN�
DOJÖODUÖQD� LOLûNLQ�HøLWLP�|QFHVL�YH� VRQUDVÖ� \DSÖODQ�
|Oo�POHUGH� DQODPOÖ� ELU� IDUN� ROGXøX� RUWD\D�
oÖNPÖûWÖU� �] ������ S������� )DUN� SXDQODUÖQÖQ� VÖUD�
RUWDODPDODUÖ�YH�VÖUD�WRSODPODUÖ�GLNNDWH�DOÖQGÖøÖQGD�
J|]OHQHQ� IDUNÖQ� VRQ� WHVW� OHKLQH� ROGXøX�
J|U�OPHNWHGLU��%XUDGDQ�\ROD�oÖNDUDN� ù*8*� LoLQ�
X]DNWDQ�HøLWLP�LOH�EDûOD\ÖS�|UJ�Q�HøLWLP�LOH�GHYDP�
HGHQ� HøLWLP� V�UHFLQLQ� NDWÖOÖPFÖODUÖQ� oHYULPLoL�
WHNQRORMLOHUH�\|QHOLN�|]�\HWHUOLN�DOJÖODUÖQGD�ROXPOX�
ELU� HWNLVL� ROGXøXQX� V|\OH\HELOLUL]�� ù*8*·XQ�

X]DNWDQ�YH�|UJ�Q�HøLWLP�V�UHFLQH�LOLûNLQ�DNDGHPLN�
EDûDUÖ� WHVW� LVWDWLVWLNOHUL�GH� LQFHOHQGLøLQGH�JUXEXQ�
X]DNWDQ� HøLWLP� V�UHFLQGH� DQODPOÖ� ELU� GHøLûLP�
J|VWHUGLøL�J|U�OP�ûW���gOoHN�YH�DNDGHPLN�EDûDUÖ�
WHVWL� VRQXoODUÖ� ELUOLNWH� GHøHUOHQGLULOGLøL� ]DPDQ�
ù*8*� LoLQ� X]DNWDQ� HøLWLP� VLVWHPLQLQ� DNDGHPLN�
EDûDUÖ\Ö�DUWWÖUPDGD�WHN�EDûÖQD�\HWHUOL�RODELOHFHøLQH�
GDLU�ELU�oÖNDUÖPGD�EXOXQDELOLUL]�
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���� $oÖN�8oOX�6RUXODUD�ùOLûNLQ�%XOJXODU

8]DNWDQ� (øLWLP� $OPD� 'XUXPXQD� ùOLûNLQ�
9HULOHU

.DWÖOÖPFÖODUD� GDKD� |QFH� KHUKDQJL� ELU� X]DNWDQ�
HøLWLP�VLVWHPL�LOH�HøLWLP�DOÖS�DOPDGÖNODUÖ�VRUXOGX��
´ù6*� HøLWLPL� GÖûÖQGD� X]DNWDQ� HøLWLP� LOH�
WDPDPODGÖøÖQÖ]�ELU�HøLWLP�ROGX�PX"µ�VRUXVXQD����
NDWÖOÖPFÖGDQ����VÖ�FHYDS�YHUPLûWLU��%XQODUGDQ���·L�
ù<+*����·L�GH�ù*8*�NDWÖOÖPFÖODUÖGÖU��ù<+*·�GHQ�
�� NLûL� GDKD� |QFHGHQ� X]DNWDQ� HøLWLP� DOPÖû� ROXS��
ù*8*·�GDQ�VRUX\D�FHYDS�YHUHQOHULQ�DUDVÖQGDQ�KLo�
NLPVH�GDKD�|QFH�X]DNWDQ�HøLWLP�DOPDPÖûWÖU�

8]DNWDQ� (øLWLP� 6�UHFLQGHNL� 0RWLYDV\RQD�
ùOLûNLQ�9HULOHU

.DWÖOÖPFÖODUÖQ� X]DNWDQ� HøLWLP� V�UHFLQGHNL�
PRWLYDV\RQODUÖQÖ� GHøHUOHQGLUPHOHUL� LoLQ� LNL� VRUX�
VRUXOPXûWXU��

8]DNWDQ� HøLWLP� V�UHFLQGH� PRWLYDV\RQXQX]X�
DUWWÖUDQ�HWNHQOHU�QHOHUGLU"�VRUXVXQD� WRSODPGD����
NDWÖOÖPFÖ� \DQÖW� YHUPLûWLU�� ��� NDWÖOÖPFÖQÖQ� ��·L�
X]DNWDQ� HøLWLP� PRGHOLQLQ� WHPHO� |]HOOLNOHULQGHQ�
RODQ�]DPDQ�YH�PHNkQGDQ�EDøÖPVÖ]�RODUDN�HøLWLP�
V�UHFLQH� NDWÖODELOPH� LPNkQÖQÖ�� �·L� HøLWLP�
LoHULNOHULQGH� \HU� DODQ� J|UVHO� XQVXUODUÖ�� �·�� VÖQDYÖ�
ND]DQPD� LVWHNOHULQL�� �·VL� Hû� ]DPDQOÖ� RODUDN�
\�U�W�OHQ�FDQOÖ�GHUVOHUL���·VL�ILUPDQÖQ�LOJLVLQL���·L�GH�
VÖQÖI�GLQDPLøLQL�PRWLYDV\RQODUÖQÖ�DUWWÖUDQ�HWNHQOHU�
RODUDN�GHøHUOHQGLUPLûOHUGLU��
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8]DNWDQ� HøLWLP� V�UHFLQGH� PRWLYDV\RQXQX]X�
G�û�UHQ� HWNHQOHU� QHOHUGLU"� VRUXVXQD� KHU� LNL�
JUXSWDQ� WRSODPGD� ��� NLûL� \DQÖW� YHUPLûWLU�� ���
NLûLGHQ���·VL�DOÖûWÖUPD�HNVLNOLøL��NRQX�WHNUDUÖ�JLEL�
IDUNOÖ� QHGHQOHUGHQ�|W�U�� LoHULNOHULQ�� �·��NHQGL� Lû�
KD\DWÖ�NRûXOODUÖQÖQ���·VL�Hû�]DPDQOÖ�GHUV�VDDWOHULQLQ�
D]� ROXûXQXQ�� �·L� GH� WHNQLN� VÖNÖQWÖODUÖQ�
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8]DNWDQ� (øLWLPL� 7HUFLK� (WPH� 'XUXPXQD�
ùOLûNLQ�9HULOHU

ù6*�HøLWLPLQLQ�WDPDPÖQÖ�X]DNWDQ�HøLWLP�\|QWHPL�
LOH�DOÖS�DOPDN�LVWHPHGLNOHULQH�FHYDS�DUD\DQ�VRUX\D�
WRSODPGD� ��� NDWÖOÖPFÖ� \DQÖW� YHUPLûWLU�� %X�
NDWÖOÖPFÖODUÖQ���·X�X]DNWDQ�HøLWLPL�WHUFLK�HGHUNHQ�
��·VL�EX�VRUX\D�KD\ÖU�FHYDEÖQÖ�YHUPLûWLU��(øLWLPLQ�
WDPDPÖQGD�X]DNWDQ�HøLWLPL�WHUFLK�HGHQ����NLûLQLQ�
��·L� oDOÖûPD� KD\DWÖQÖQ� |UJ�Q� HøLWLPH� NDWÖOPDGD�
]RUOD\ÖFÖ� ELU� HQJHO� ROGXøXQX� EHOLUWPLûWLU�� %�\�N�
ûHKLUOHUGHNL� WUDILN� VRUXQXQXQ� GD� ]DPDQ� ND\EÖ�
ROXûWXUGXøXQX� YXUJXODPÖûODUGÖU��'LøHU� �� NLûL� LVH�
KHUKDQJL� ELU� DoÖNODPD� \DSPDPÖûWÖU�� (øLWLPLQ�
WDPDPÖQÖ�X]DNWDQ�HøLWLP�LOH�DOPD\Ö�WHUFLK�HWPH\HQ�
��� NDWÖOÖPFÖQÖQ� ��·VÖ� \�]� \�]H� HøLWLPGH� DQÖQGD�
G|Q�W� DOPD�� WHFU�EHOHULQ� DNWDUÖOPDVÖ� JLEL�
HWNHQOHUGHQ�|W�U��|UJ�Q�HøLWLPL�WHUFLK�HWWLNOHULQL
EHOLUWPLûOHUGLU�� 'LøHU� �� NLûL� LVH� KHUKDQJL� ELU�
DoÖNODPD�\DSPDPÖûWÖU�
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7DEOR� ��·GH� DQDOL]OHUH� LOLûNLQ� LVWDWLVWLN� VRQXoODUÖ�
|]HW� ûHNOLQGH� VXQXOPXûWXU� 7DEOR� ��·GHNL�
DNDGHPLN� EDûDUÖ� WHVWOHULQH� LOLûNLQ� DQDOL]�
EXOJXODUÖQD� J|UH�� ùû� <HUL� +HNLPOLøL� �ù<+��
JUXEXQXQ� X]DNWDQ� HøLWLP� V�UHFLQLQ� EDûÖQGD� YH�
VRQXQGD� |Q� WHVW� YH� DUD� WHVW� RODUDN� X\JXODQDQ�
EDûDUÖ� WHVWLQLQ� VRQXoODUÖ� DUDVÖQGD�� D\QÖ� ûHNLOGH�
JUXEXQ�|UJ�Q�HøLWLP�V�UHFLQGH�DUD�WHVW�YH�VRQ�WHVW�
RODUDN�X\JXODQDQ�EDûDUÖ�WHVWL�VRQXoODUÖ�DUDVÖQGD�YH�
HøLWLP� V�UHFLQLQ� E�W�Q�QH� EDNÖOGÖøÖQGD� GD� ù<+�
JUXEXQXQ� |Q� WHVW� ² VRQ� WHVW� VRQXoODUÖ� DUDVÖQGD�
DQODPOÖ� IDUNOÖOÖN� ROGXøX� J|]OHQPHNWHGLU� ùû�
*�YHQOLøL�8]PDQOÖøÖ� �ù*8��JUXEXQXQ�DNDGHPLN�
EDûDUÖ�WHVW�DQDOL]OHULQH�LOLûNLQ�EXOJXODUD�EDNWÖøÖPÖ]�
]DPDQ�� X]DNWDQ� HøLWLP� V�UHFLQGH� X\JXODQDQ� |Q�
WHVW�² DUD�WHVW�VRQXoODUÖ�DUDVÖQGD�DQODPOÖ�ELU�IDUN�
VDSWDQÖUNHQ��|UJ�Q� HøLWLP� V�UHFLQGHNL� DUD� WHVW� ²
VRQ� WHVW� VRQXoODUÖ� DUDVÖQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÖ� ELU� IDUND� UDVWODQDPDPÖûWÖU�� %XQXQOD�
EHUDEHU�E�W�Q�HøLWLP�V�UHFLQH�EDNÖOGÖøÖQGD�|Q�WHVW�
² VRQ�WHVW�VRQXoODUÖ�DUDVÖQGD�DQODPOÖ�ELU�IDUNOÖOÖN�
V|]� NRQXVXGXU�� 6RQXoODUÖ� GHøHUOHQGLUGLøLPL]�

]DPDQ� KDUPDQODQPÖû� |øUHQPH� PRGHOL� LOH�
\�U�W�OHQ� HøLWLPLQ� WDPDPÖ� ù<+� JUXEXQXQ�
DNDGHPLN� EDûDUÖVÖQD� ROXPOX� \|QGH� NDWNÖ�
VXQDUNHQ��ù*8�JUXEX�LoLQ�VDGHFH�X]DNWDQ�HøLWLP�
LOH� \�U�W�OHQ� V�UHo� DNDGHPLN�EDûDUÖ\Ö� DUWWÖUPDGD�
\HWHUOL�ROPXûWXU�GHQHELOLU��
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7DEORGDNL� oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |]�
\HWHUOLN� |OoHøLQLQ� DQDOL]OHULQGHQ� HOGH� HGLOHQ�
EXOJXODUD�J|UH��JUXSODUÖQ�|OoHN� VRQ� WHVW�SXDQODUÖ�
DUDVÖQGD� DQODPOÖ� ELU� IDUN� EXOXQPDPÖûWÖU��
*UXSODUÖQ�NHQGL�LoOHULQGHNL�|OoHN�|Q�WHVW� VRQ�WHVW�
SXDQODUÖQD� LOLûNLQ� YHULOHU� LQFHOHQGLøLQGH�� ù<+�
JUXEXQXQ�oHYULPLoL�|]�\HWHUOLN�|OoHøL�|Q�WHVW� VRQ�
WHVW� VRQXoODUÖ� DUDVÖQGD� DQODPOÖ� ELU� IDUNÖQ�
EXOXQPDGÖøÖ�� ù*8�JUXEXQXQ�|OoHN�|Q� WHVW� VRQ�
WHVW� VRQXoODUÖ� DUDVÖQGD� LVH� LVWDWLVWLNVHO� RODUDN�
DQODPOÖ� ELU� IDUNÖQ� ROGXøX� VDSWDQPÖûWÖU�� %XUDGDQ�
\ROD� oÖNDUDN� ù*8� JUXEX� LoLQ� X]DNWDQ� HøLWLP� LOH�
EDûOD\ÖS� |UJ�Q� HøLWLP� LOH� GHYDP� HGHQ� HøLWLP�
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V�UHFLQLQ� NDWÖOÖPFÖODUÖQ� oHYULPLoL� WHNQRORMLOHUH�
\|QHOLN� |]� \HWHUOLN� DOJÖODUÖQGD� ROXPOX� ELU� HWNL�
ROXûWXUGXøXQX� V|\OH\HELOLUL]�� ù*8� JUXEXQXQ�
X]DNWDQ�YH�|UJ�Q�HøLWLP�V�UHFLQH�LOLûNLQ�DNDGHPLN�
EDûDUÖ� WHVW� LVWDWLVWLNOHUL� GH� LQFHOHQGLøLQGH� E�W�Q�
V�UHo� ER\XQFD� X]DNWDQ� HøLWLP� V�UHFLQGH� DQODPOÖ�
ELU� GHøLûLP� J|VWHUGLøL� J|U�OP�ûW�U�� gOoHN� YH�
DNDGHPLN� EDûDUÖ� WHVWL� VRQXoODUÖ� ELUOLNWH�
GHøHUOHQGLULOGLøL� ]DPDQ� ù*8� JUXEX� LoLQ� Hû�
]DPDQOÖ� YH� Hû� ]DPDQVÖ]� RODUDN� JHUoHNOHûHQ��
oHYULPLoL� ELU� WHNQRORMLGHQ� \DUDUODQÖODQ� X]DNWDQ�
HøLWLP�VLVWHPLQLQ�DNDGHPLN�EDûDUÖ\Ö�DUWWÖUPDGD�WHN�
EDûÖQD� \HWHUOL� RODELOHFHøLQH� GDLU� ELU� oÖNDUÖPGD�
EXOXQDELOLUL]��

$oÖN� XoOX� VRUXODUÖQ� FHYDSODUÖQD� LOLûNLQ� DQDOL]H�
EDNÖOGÖøÖ� ]DPDQ�� GDKD� |QFH� X]DNWDQ� HøLWLP� DOÖS�
DOPDPD�GXUXPXQX�VRUJXOD\DQ�VRUX\D�FHYDS�YHUHQ�
��� NLûLGHQ� ��·VL� GDKD� |QFH� X]DNWDQ� HøLWLP�
GHQH\LPL� \DûDPDPÖûNHQ� �� NLûL� GDKD� |QFHGHQ�
X]DNWDQ�HøLWLP� LOH�ELU�HøLWLP�DOGÖøÖQÖ�EHOLUWPLûWLU��
ù*8�JUXEXQGDQ�EX�VRUX\D�FHYDS�YHUHQ����NLûLGHQ�
KLoELUL� GDKD� |QFH� X]DNWDQ� HøLWLP� DOPDPÖû�
ROGXNODUÖQÖ� EHOLUWPLûOHUGLU�� ù*8� JUXEXQXQ�
X]DNWDQ� HøLWLP� V�UHFLQGHNL� EDûDUÖ� WHVWL� DQDOL]OHUL�
YH� oHYULPLoL� |]� \HWHUOLN� DOJÖVÖ |OoHøL� SXDQODUÖQD�
LOLûNLQ� EXOJXODUOD� EHUDEHU� EX� GXUXPX�
GHøHUOHQGLUGLøLPL]�]DPDQ�X]DNWDQ�HøLWLP�\ROX\OD�
\�U�W�OHQ� oHYULPLoL� |øUHQPH� DNWLYLWHOHULQLQ� EX�
JUXS� LoLQ� EDûDUÖ\Ö� DUWWÖUDQ� YH� oHYULPLoL�
WHNQRORMLOHUH� \|QHOLN� DOJÖODUÖQÖ� GD� ROXPOX� RODUDN�
HWNLOH\HQ�ELU�\|QWHP�ROGXøXQX�V|\OH\HELOLUL]��%X�
GXUXP��LON�EDNÖûWD�IDUNOÖ�PHVOHN�JUXSODUÖ�DUDVÖQGD�
X]DNWDQ� HøLWLP� YH� oHYULPLoL� |]� \HWHUOLN� DOJÖVÖQÖQ�
GHøLûNHQOLN� J|VWHUHELOHFHøL� JLEL� \RUXPODQDELOLU�
JLEL� J|U�QVH� GH� KHU� LNL� JUXEXQ� |OoHN� VRQ� WHVW�
SXDQODUÖQÖQ� NDUûÖODûWÖUÖOGÖøÖ� DQDOL]LQ� VRQXoODUÖQÖ�
GLNNDWH�DOGÖøÖPÖ]�]DPDQ��JUXSODU�DUDVÖQGD�DQODPOÖ�
ELU� IDUNÖQ� ROPD\ÖûÖ� EX� \RUXPXQ� JHoHUOLOLøLQL�
G�û�UPHNWHGLU��

8]DNWDQ� HøLWLP� V�UHFLQGHNL� PRWLYDV\RQ�
GXUXPODUÖQÖ�LQFHOH\HQ�DoÖN�XoOX�VRUXODUÖQ�FHYDSODUÖ�
LQFHOHQGLøLQGH�HøLWLP�V�UHFLQLQ�]DPDQ�YH�PHNDQD�
EDøOÖ� NDOPDGDQ� \�U�W�OHELOPH� LPNDQÖQÖ�� HøLWLP�
LoHULNOHULQGH� \HU� DODQ� J|UVHO� XQVXUODUÖ�� VÖQDYGD�
EDûDUÖ� VDøODPD� LVWHøLQL�� Hû� ]DPDQOÖ� RODUDN�
\�U�W�OHQ� FDQOÖ� GHUVOHUL�� NHQGLOHUL� LoLQ� X]DNWDQ�
HøLWLPGH� PRWLYDV\RQX� DUWWÖUDQ� XQVXUODU� RODUDN�
LIDGH HWPLûOHUGLU��$OÖûWÖUPD�HNVLNOLøL��NRQX�WHNUDUÖ��
Hû� ]DPDQOÖ� GHUV� VDDWOHULQLQ� D]� ROXûX� JLEL� IDUNOÖ�
QHGHQOHULQ� LoHULN� ER\XWXQGD�� NHQGL� Lû� KD\DWÖ�
NRûXOODUÖQÖQ� X]DNWDQ� HøLWLPLQ� FDQOÖ� GHUV�
NÖVÖPODUÖQD�NDWÖOPDODUÖQD�HQJHO�ROPDVÖ�ER\XWXQGD��
VLVWHPGH� \DûDGÖNODUÖ� VÖNÖQWÖODUÖQ� WHNQLN� ER\XWWD�

X]DNWDQ� HøLWLP� V�UHFLQGH� PRWLYDV\RQODUÖQÖ�
G�û�UHQ�HWNHQOHU�RODUDN�LIDGH�HWPLûOHUGLU��

(øLWLPLQ� WDPDPÖQÖ� X]DNWDQ� HøLWLP� LOH� DOPDN�
LVWH\HQ� NLûLOHU� WHUFLK� VHEHSOHUL� RODUDN� oDOÖûPD�
KD\DWÖQÖQ�� |UJ�Q� HøLWLPH� NDWÖOPD� V|]� NRQXVX�
ROGXøXQGD� ELU� VÖQÖUOÖOÖN� RODUDN� |QOHULQH� oÖNWÖøÖQÖ�
EHOLUWPLûOHUGLU�� 7HUFLKOHULQLQ� WDPDPHQ� |UJ�Q�
HøLWLPGHQ�\|QH�ROGXøXQX�EHOLUWHQ�NLûLOHU� LVH�\�]�
\�]H� HøLWLP� RUWDPODUÖQGD� DQÖQGD� G|Q�W� DOPD� YH�
NLûLOHU� DUDVÖ� WHFU�EHOHULQ� DNWDUÖOPDVÖQGDQ� |W�U��
EXQX� WHUFLK� HWWLNOHULQL� EHOLUWPLûOHUGLU���
<HWLûNLQOHULQ� SUREOHP� PHUNH]OL� G�û�QPHVL� >�@��
>��@�� >��@�� GHQH\LPLQ� \HWLûNLQOHU� LoLQ� J�oO�� ELU�
|øUHQPH� ND\QDøÖ� ROPDVÖ� >�@�� EXQODUÖQ� \DQÖ� VÖUD�
NRQXP�|]HOOLøLQLQ�NXUVD�GHYDP�HWPH�NRQXVXQGD�
\HWLûNLQOHULQ� KD\DWÖQGD� |QHPOL� ELU� QRNWDGD�
EXOXQPDVÖ� >��@� JLEL� |Oo�WOHU� X]DNWDQ� HøLWLP�
V�UHoOHULQL� WHUFLK� HGLS� HWPHPH� QRNWDVÖQGD�
\HWLûNLQOHULQ� NULWHU� RGDNODUÖ� RODUDN� NDUûÖPÖ]D�
oÖNWÖøÖ�V|\OHQHELOLU�

7HNQRORMLQLQ�JHUHNOL�ROGXøX�]DPDQ�X\JXQ�J|U�OHQ�
QRNWDODUGD� KHGHI� JUXEXQXQ� ELUH\VHO� |]HOOLNOHUL�
GLNNDWH�DOÖQDUDN�LûH�NRûXOPDVÖ�DUWÖN�WDUWÖûÖOPD]�ELU�
JHUoHN� RODUDN� NDEXO� HGLOPHNWHGLU�� 6RQ� RODUDN��
HøLWLP� WHNQRORMLOHULQLQ� HøLWLP�|øUHWLP� V�UHFLQH�
YHULPOL� YH� HWNLOL� ELU� NDWNÖ� VXQPDVÖ� LoLQ� |]HOOLNOH�
\HWLûNLQOHU��]HULQGH�\�U�W�OHFHN�RODQ�oDOÖûPDODUÖQ�
GDKD� QLWHOLNVHO� ER\XWWD� \�U�W�OPHVL�� \HWLûNLQ�
|øUHQHQOHULQ� LKWL\DoODUÖQÖQ� oRN� ER\XWOX�
LQFHOHQHUHN�KD]ÖUODQDFDN�RODQ�oHYULPLoL�|øUHQPH�
VLVWHPOHULQLQ� ELUH\VHO� IDUNOÖOÖNODUD� X\JXQ� RODUDN�
WDVDUODQPDVÖ�� \�U�W�OHQ� X]DNWDQ� HøLWLP�
SURJUDPODUÖQÖQ� NDWÖOÖPFÖODUÖQ� JHULELOGLULPOHUL�
GRøUXOWXVXQGD� \HQLGHQ� J|]GHQ� JHoLULOHUHN�
G�]HQOHQPHVL�� KDUPDQODQPÖû� |øUHQPH�
RUWDPODUÖQGD��X]DNWDQ�HøLWLPOH�D\QÖ� LoHULøH�VDKLS�
|UJ�Q� HøLWLP� WDVDUODQÖUNHQ� X]DNWDQ� HøLWLP�
V�UHFLQH� LOLûNLQ� oÖNWÖODUÖQ� J|]� |Q�QGH�
EXOXQGXUXOPDVÖ� YH� EX� oÖNWÖODU� GRøUXOWXVXQGD�
|UJ�Q� HøLWLP V�UHFLQLQ� G�]HQOHQPHVL�� HøLWLPGH�
WHNQRORML� NXOODQÖPÖQGD� ELULQFLO� KHGHILQ� SRS�OHU�
X\JXODPDODUÖ� VHoPHN� \D� GD� PDDOL\HWL� G�û�UPHN�
JLEL�QHGHQOHUGHQ�|W�U��WHNQRORMLGHQ�ID\GDODQPDN�
GHøLO��HøLWLP�|øUHWLPLQ�QLWHOLøLQL�DUWWÖUPDN�ROGXøX�
ILNULQLQ� NXYYHWOH� EHQLPVHQPHVL�� HøLWLP�
WHNQRORMLOHULQLQ� NXOODQÖOGÖøÖ� HøLWLP� RUWDPODUÖQGD�
WHNQRORML\H�LOLûNLQ�\DUDU�YH�VÖQÖUOÖOÖNODUÖQ�ELU�DUDGD�
EXOXQDELOHFHøLQLQ�J|]GHQ�NDoÖUÖOPDPDVÖ�|]HOOLNOH�
\HWLûNLQ�HøLWLPL�GRøUXOWXVXQGD�X]DNWDQ�HøLWLP�YH�
KDUPDQODQPÖû� HøLWLP� RUWDPODUÖQGD� KL]PHW�
VXQDQODUD� YH� EX� DODQODUGD� oDOÖûPD� \�U�WHQ� GLøHU�
DUDûWÖUPDFÖODUD�EX�oDOÖûPD�VRQXFXQGD�|QHUL�RODUDN�
VXQXODELOLU�
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>�@� .D\D�� =�� �������� 8]DNWDQ� (øLWLP�� $QNDUD��
3HJHP� $� <D\ÖQFÖOÖN��
KWWS���ZZZ�MUHW�RUJ�)LOH8SORDG�GV�������)LOH
�X]DNWDQHJLWLP�SGI

>�@�0RRUH� 0��YH�.HDUVOH\��*�� ��������'LVWDQFH�
(GXFDWLRQ� $� 6\VWHPV� 9LHZ�� %HOPRQW��
:DGVZRUWK��
KWWSV���ZZZ�FHQJDJHEUDLQ�FRP�P[�FRQWHQW�P
RRUH�����B����������B�����BFKDSWHU���SGI

>�@�&HUFRQH��.�� ��������&KDUDFWHULVWLFV�RI�$GXOW�
/HDUQHUV�ZLWK� ,PSOLFDWLRQV� IRU�2QOLQH�/HDUQLQJ�
'HVLJQ�� $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI�
&RPSXWLQJ�,Q�(GXFDWLRQ�����������

>�@�-RKQVWRQH��6��0��YH�&RQQLFN��*���(G�����������
7KH� 'LVWDQFH� /HDUQHU
V� *XLGH�� $%'�� 3UHQWLFH�
+DOO�

>�@�0DFGRQDOG�� -�� ��������%OHQGHG�/HDUQLQJ� DQG�
2QOLQH� 7XWRULQJ� $� *RRG� 3UDFWLFH� *XLGH��
(QJODQG��*RZHU�3XEOLVKLQJ�

>�@� g]FDQ�� 0�� �������� dHYULPLoL� gøUHQPH�
'HVWHNOL�<DEDQFÖ�'LO�gøUHQLPLQGH�gøUHQHQOHULQ�
7HNQRORML� 8\XPODUÖQÖQ� 7XWXP��g]\HWHUOLN� DOJÖVÖ�
YH� )DUNOÖ� 2UWDPODUÖQ� .XOODQÖP� 6ÖNOÖNODUÖ\OD�
%HOLUOHQPHVL� �� <�NVHN� /LVDQV� 7H]L�� $QDGROX�
hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���(VNLûHKLU�

>�@� 8\VDO�� g�� YH� .X]X�� $�� �������� dHYULPLoL�
(øLWLPGH�.DOLWH�6WDQGDUWODUÖ��$PHULND�gUQHNOHUL���
$QDGROX� -RXUQDO� RI� (GXFDWLRQDO� 6FLHQFHV�
,QWHUQDWLRQDO��������

>�@� 'DEEDK�� 1�� YH� � %DQQDQ�5LWODQG�� %�� ��������
2QOLQH� /HDUQLQJ�� &RQFHSWV�� 6WUDWHJLHV� DQG�
$SSOLFDWLRQ��$%'��3HDUVRQ�3UHQWLFH�+DOO�$NWDû��
7�� �������� <D\JÖQ� (øLWLPGH� %LOJLVD\DU� (øLWLPL�
3URJUDPODUÖQÖQ� 8]DNWDQ� 'HVWHNOH\LFL� (øLWLPOH�
9HULOPHVLQH�'DLU�gUQHN�8\JXODPD�<�NVHN�/LVDQV�
7H]L�� 6DNDU\D� hQLYHUVLWHVL�)HQ %LOLPOHUL�
(QVWLW�V���6DNDU\D�

>�@� *UDKDP�� &�� �������� %OHQGHG� /HDUQLQJ�
6\VWHPV�� 'HILQLWLRQ�� FXUUHQW� WUHQGV�� DQG� IXWXUH�
GLUHFWLRQV�� 0D\ÖV� ����� WDULKLQGH�
KWWS���ZZZ�DFDGHPLD�HGX��������%OHQGHGBOHD
UQLQJBV\VWHPVB'HILQLWLRQBFXUUHQWBWUHQGVBDQGBI
XWXUHBGLUHFWLRQV�DGUHVLQGHQ�DOÖQGÖ

>��@�=ÖUKOÖRøOX��d����������7�UNL\H�*HQHOLQGH�YH�
%|OJHOHU� $UDVÖQGD� %LOJLVD\DU� .XOODQÖPÖ� YH�

8]DNWDQ� (øLWLP� ùOH� ùOJLOL� ùVWDWLVWLNVHO� $QDOL]��
<�NVHN� /LVDQV� 7H]L�� 0DUPDUD� hQLYHUVLWHVL�)HQ�
%LOLPOHUL�(QVWLW�V���ùVWDQEXO�

>��@� $ûNDU�� 3�� YH� 8PD\� $�� �������� ùON|øUHWLP�
0DWHPHWLN� gøUHWPHQOLøL� gøUHQFLOHULQLQ�
%LOJLVD\DUOD� ùOJLOL� g]�<HWHUOLN� $OJÖVÖ�� +DFFHWWHSH�
(øLWLP�)DN�OWHVL�����

>��@�+RU]XP��0��%��YH�dDNÖU��g����������dHYULP�
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