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,Q�EDFWHUHPLD��GLUHFW�GLVN�GLIIXVLRQ�PHWKRG�IRU�DQWLPLFURELDO�VXVFHSWLELOLW\�WHVWL QJ�FDQ�EH�SHUIRUPHG�LQ�RUGHU�WR�VWDUW� WKH� HIIHFWLYH� WUHDWPHQW� DV� VRRQ� DV� SRVLEOH��+RZHYHU�� HYHQ� WKRXJK�YHU\�PDMRU� GLVFUHSDQFLHV� DUH�REVHUY HG�LQIUHTXHQWO\��VWDQGDUG�VXVFHSWLELOLW\�WHVWV�VKRXOG�DOVR�EH�SHUIRUPHG�WR�FRQILUP�WKH�WHVW�UHVXOWV���
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%DNWHUL\HPL�YH�VHSVLV�PRUWDOLWHVL�\�NVHN�LQIHNVL\RQODU�DUDVÖQGDGÖU��%X�LQIHNVL\RQODUÖQ� WHGDYLVLQGH�XFX]�YH�HWNLQ�WHGDYL�VHoLPL� LoLQ� NOLQLV\HQLQ� EDûOÖFD� UHKEHUL� DQWLEL\RWLNOHUH� GX\DUOÖOÖN� VRQXoODUÖGÖU�� $QWLEL\RWLN� GX\DUOÖOÖN� VRQXoODUÖQÖQ� NÖVD�V�UHGH� YH�GRøUX�RODUDN� UDSRU� HGLOPHVL� DPSLULN� WHGDYL� SURWRNRO�QGH� GHøLûLNOLNOHULQ�]DPDQÖQGD� \DSÖOPDVÖQÖ� YH� WHGDYL�PDOL\HWLQGH� D]DOPD\Ö� VDøOD\DFDNWÖU�� %DNWHUL\HPLQLQ� VDSWDQPDVÖ� LoLQ� RWRPDWL]H� NDQ� N�OW�U� VLVWHPOHULQLQ� NXOODQÖOPDVÖ�\D\JÖQ� KDOH� JHOPLûWLU�� 2WRPDWL]H� NDQ� N�OW�U� VLVWHPLQGH� SR]LWLI� �UHPH� VLQ\DOL� DOÖQGÖNWDQ� ��� VDDW� VRQUD DQWLEL\RWLN�



.X]XFX�YH�DUN

������
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GX\DUOÖOÖN� VRQXoODUÖ� DOÖQDELOPHNWHGLU�� %X� V�UHQLQ�NÖVDOWÖOPDVÖ� LoLQ� RWRPDWL]H� NDQ� N�OW�U� VLVWHPOHULQGH�SR]LWLI� �UHPH� VLQ\DOL� YHUHQ� NDQ� N�OW�UOHULQGHQ� GLUHNW�DQWLEL\RWLN� GX\DUOÖOÖN� WHVWOHULQLQ� \DSÖOPDVÖ� WDYVL\H�HGLOPHNWHGLU�����%|\OHFH�DQWLEL\RWLN�GX\DUOÖOÖN�VRQXoODUÖ����VDDW�JLEL�NÖVD�V�UHGH�YHULOHELOPHNWHGLU�%X� X\JXODPDGDQ� GRøDELOHFHN� KDWDODUÖQ� GHøHUOHQGLULO�PHVL�DPDFÖ\OD�oDOÖûPDPÖ]GD� �SR]LWLI� VLQ\DO�YHUHQ�����NDQ�N�OW�U�QGH�GLUHNW�DQWLEL\RJUDP�LOH�DOÖQDQ�VRQXoODU�1&&/6·H�J|UH�\DSÖODQ�GLVN�GLI�]\ RQ�\|QWHPL� VRQXo�ODUÖ\OD�NDUûÖODûWÖUÖOPÖûWÖU��0$7(5<$/�9(�0(727+D]LUDQ� ����²úXEDW� ����� WDULKOHUL� DUDVÖQGD� ODERUD�WXYDUÖPÖ]D� JHOHQ� YH� %DF7�$OHUW� FLKD]ÖQGD� SR]LWLI��UHPH� VLQ\DOL� YHUHQ�NDQ�N�OW�UOHUL�GHøHUOHQG LULOPLûWLU��.DQ� N�OW�UOHULQGHQ� KD]ÖUODQD Q� GLUHNW� SUHSDUDWODUÖQ�PHWLOHQ� PDYLVL� YH� *UDP� \|QWHPL� LOH� PLNURVNRSLN�LQFHOHPHVL�\DSÖOPÖûWÖU��0LNURVNRSLVLQGH�WHN�WLS�EDNWHUL�J|U�OHQOHU� oDOÖûPD\D� DOÖQPÖûWÖU�� .DQ� N�OW�UOHULQGHQ�NDQOÖ� DJDU�YH�HRVLQ�PHWLOHQ�EOXH� �(0%��EHVL\HUOHULQH�SDVDM� \DSÖOPÖûWÖU�� 3DVDMO DUÖQGD� LNL� YH\D� GDKD� ID]OD�EDNWHUL�� PD\D� YH� VWUHSWRNRN� �UHPHVL� VDSW DQDQ� NDQ�N�OW�UOHUL� oDOÖûPDGDQ� oÖNDUÖOPÖûWÖU�� dDOÖûPD\D� DOÖQDQ�NDQ� N�OW�U� ûLûHOHULQGHQ� ���� PO�� D\QÖ� KDFLPGH� EH\LQ�NDOS� LQI�]\RQ� EX\\RQD� HNLOLS�� � ��� VDDW�� ��� �&·GH��DHURS� NRûXOODUGD� LQN�EH� HGLOPLûWLU�� %XUDGDQ� ���� PO�DOÖQÖS�VWHULO�GLVWLOH�VXGD�0F)DUODQG����·H�D\DUODQPÖû�YH�0XHOOHU�+LQWRQ� DJDUGD�.LUE\ �%DXHU� \|QWHPL� LOH� GLVN�GLI�]\RQ� WHVWL� X\JXODQPÖûWÖU�� $\UÖFD� D\QÖ� NDQ�N�OW�UOHULQLQ�SDVDMODUÖQGDQ��UH\HQ�EDNWHULOHUH�VWDQGDUW�.LUE\�%DXHU� GLVN� GLI�]\RQ� \|QWHPL� X\JXODQPÖûWÖU��*UDP� QHJDWLI� EDNWHULOHULQ� WLSOHQGLULOPHOHUL� $3,� ��(�EDNWHUL� LGHQWLILNDV\RQ� NLWL� LOH� \DSÖOPÖûWÖU�� $QWLEL\R�

JUDPGD�NXOODQÖODQ�GLVNOHU��EDNWHULOHULQ�*UDP�ER\DQPD�|]HOOLNOHULQH�J|UH�VHoLOPLûWLU��*UDP�SR]LWLI�NRNODU�LoLQ�RNVD�VLOLQ� ��PJ��� WHLNRSODQLQ� ���� PJ��� YDQNRPLVLQ� ����PJ���HULWURPLVLQ�����PJ���VLSURIORNVDVLQ���� PJ���SHQLVL�OLQ� *� ���� hQLW��� NOLQGDPLVLQ� ��� PJ��� WULPHWRSULP�V�OIRPH�WRNVD]RO� ������ PJ������� PJ��� JHQWDPLVLQ� ����PJ�� GLVNOHUL� NXOODQÖUNHQ��*UDP� QHJDWLI� EDNWHULOHU� LoLQ�DPSLVLOLQ� ���� PJ��� SLSHUDVLOLQ� ����� PJ��� DPRNVLOLQ�NODYXODQDW� ���� PJ���� PJ��� VHIWULDNVRQ� ���� PJ���VHIWD]LGLP� ���� PJ��� JHQWDPLVLQ� ���� PJ��� DPLNDVLQ� ����PJ��� VHIDORWLQ� ���� PJ��� VHIRNVLWLQ� ���� PJ��� VHIXURNVLP����� PJ��� VLSURIORN�VDVLQ� ��� PJ��� LPLSHQHP� ���� PJ���PHURSHQHP�����PJ���D]WUHRQDP�����PJ���WULPHWRSULP�V�OIDPHWRNVD]RO�������PJ�������PJ��NXOODQÖOPÖûWÖU�
1&&/6·GH� �1DWLRQDO� &RPPLWWHH� IRU� &OLQLFDO�/DERUDWRU\� 6WDQGDUGV�� EHOLUWLOHQ� NULWHUOHUH� J|UH��GX\DUOÖOÖN� SURILOOHUL� GHøHUOHQGLULOLS�� LNL� \|QWHP� DUDVÖQ�GDNL� VRQXoODU� X\XPOX�� N�o�N� KDWD� �GLUHNW� \|QWHPGH�RUWD� GX\DUOÖ� LNHQ� VWDQGDUW� \|QWHPOH� GX\DUOÖ� YH\D�GLUHQoOL� ROPDVÖ� YH\D� EXQXQ� WHUVL� ROPDVÖ��� E�\�N� KDWD��GLUHNW� \|QWHPGH� GLUHQoOL� LNHQ� VWDQGDUW� \|QWHPOH�GX\DUOÖ� ROPDVÖ�� YH� oRN� E�\�N� KDWD� �GLUHNW� \|QWHPGH�GX\DUOÖ� LNHQ VWDQGDUW� \|QWHPOH� GLUHQoOL� ROPDVÖ��NDWHJRULOHULQH�D\UÖOPÖûWÖU��$\UÖFD�LNL�\|QWHP�DUDVÖQGDNL�GLVN� ]RQ� oDSÖ� IDUNOÖOÖNODUÖ� ��� PP�� � ���� PP�� ������PP��������PP��t���PP�RODUDN�JUXSODUD�D\UÖOPÖûWÖU� �
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*UXSODU$QWLEL\RWLN�WHVW�VD\ÖVÖ� $\QÖ� �� �� �� �� ��2;������ �� �� � � � �7(&������ �� �� � � � �9$������ �� �� � � � �3������ �� �� �� � � �(������ �� �� � � � �'$������ �� �� � � � �&ù3������ �� �� � � � �6;7������ �� ���� ��� � � �*1������ �� �� � ��� ��� �$03������ �� �� � � � �35/������ �� �� � � � �$0&������ �� �� � � � �&52������ �� �� � � � �&$=������ �� �� � � � �$.������ �� �� � � � �.)������ �� �� � � � �)2;������ �� �� � � � �&;0������ �� �� � � � �ù03����� ���� ���� ��� � � �0(0������ �� �� � � � �$70������ �� �� � � � �723/$0������� �� ���� ��� ��� ��� � 'LUHNW� YH� .LUE\�%DXHU� \|QWHPL\OH� \DSÖODQ� DQWLEL\RWLN� GX\DUOÖOÖN� VRQXoODUÖQÖQ� LQKLELV\RQ� ]RQ� oDS� IDUNOÖOÖNODUÖQD� J|UH� JUXSODQGÖUÖOPDVÖ��$\QÖ�+HU�LNL�PHWRGOD�VRQXoODU�X\XPOX�����JUXS�����PP�����JUXS�������PP�����JUXS��������PP�����JUXS��������PP�����JUXS��t���PP�VDSPD�RODQODU

E�\�N�KDWD�YH�����·QLQ�oRN�E�\�N�KDWD�N DWHJRULOHULQH�JLUGLøL�� E�\�N�KDWD� YH� oRN�E�\�N�KDWDODUÖQ�2;��9$��'$�� &ù3�� *1� GX\DUOÖOÖøÖQGD� ROGXøX� VDSWDQPÖûWÖU��7DEOR� ���� $\UÖFD GX\DUOÖOÖN� NDWHJRULOHUL� X\XPOX� RO�PDNOD�EHUDEHU��EX�LNL�\|QWHPOH�HOGH�HGLOHQ�]RQ�oDSO DUÖ�
NDUûÖODûWÖUÖOGÖøÖQGD� RUWDODPD� ���� RUDQ ÖQGD� IDUNOÖOÖN�ROGXøX�YH�EX�IDUNÖQ�oHûLWOL�DQWLEL\RWLN�GLVNOHULQH�J|UH��������DUDVÖQGD�GHøLûWLøL�EXOXQPXûWXU��7DEOR����
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