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0RUD[HOOD� FDWDUUKDOLV�� �VW� VROXQXP� \ROODUÖQGD� EXOXQDELOHQ� YH� ORNDO� YH\D� VLVWHPLN� HQIHNVL\RQODUD� QHGHQ� RODQ�SRWDQVL\HO� SDWRMHQ� ELU� EDNWHULGLU�� 6XûODUÖQ� oRøX� EHWD�ODNWDPD]� �UHWLU� YH� E�ODNWDP� DQWLEL\RWLNOHUH� GLUHQoOLGLU�� %X�oDOÖûPDGD� ��·VL� HULûNLQ�� ��·VÖ� oRFXN�� WRSODP� ���� VDøOÖNOÖ� NLûLQLQ� QD]RIDULQNVLQGH� 0�� FDWDUUKDOLV WDûÖ\ÖFÖOÖN� RUDQÖ�DUDûWÖUÖODUDN�� L]ROH�HGLOHQ�VXûODUÖQ�EHWD� ODNWDPD]�DNWLYLWHOHUL\OH��DQWLEL\RWLNOHUH�GX\DUOÖOÖN�GXUXPODUÖ�EHOLUOHQGL��<�]�VHNL]�NLûLQLQ���·VLQGH���������0��FDWDUUKDOLV VDSWDQGÖ��7DûÖ\ÖFÖOÖN�RUDQÖ�oRFXNODUGD��������HULûNLQOHUGH������RODUDN�EXOXQGX�� <LUPL� LNL� 0�� FDWDUUKDOLV VXûXQXQ� ��·LQGH �������� E�ODNWDPD]� DNWLYLWHVL� SR]LWLIWL�� .LUE\�%DXHU� GLVN�GLII�]\RQ� WHVWL\OH� \DSÖODQ� GX\DUOÖOÖN� WHVW� VRQXoODUÖQD� J|UH� DPSLVLOLQ·H������ VHIDNORU·D�������� WHWUDVLNOLQ·H����YH�WULPHWRSULP�VXOIDPHWRNVD]RO·H����RUDQÖQGD�GLUHQo�VDSWDQGÖ��$PRNVLVLOLQ�NODYXODQLN�DVLW��HULWURPLVLQ��D]LWURPLVLQ��VHIXURNVLP��VHILNVLP��VHIRWDNVLP�YH�RIORNVDVLQ·H�GLUHQo�VDSWDQPDGÖ��%X�VRQXoODU��0��FDWDUUKDOLV WDûÖ\ÖFÖOÖøÖQÖQ�YH�¢�ODNWDPD]� �UHWLPLQLQ� \�NVHN� RUDQGD� ROGXøXQX� YH� WRQVLOOLW� YH\D� IDULQMLW� JLEL� �VW� VROXQXP� \ROX� LQIHNVL\RQODUÖQÖQ�WHGDYLVL�VÖUDVÖQGD�GLNNDWH�DOÖQPDVÖ�JHUHNWLøLQL�J|VWHUPHNWHGLU�
$QDKWDU�NHOLPHOHU� 0��FDWDUUKDOLV��%HWD�/DNWDPD]��hVW�6ROXQXP�<ROX�ùQIHNVL\RQX
1DVRSKDU\QJHDO�&DUULDJH�$QG�$QWLPLFURELDO�6HQVLWLYLW\�2I�/��%CVCTTJCNKU )URP�+HDOWK\�6XEMHFWV
0RUD[HOOD� FDWDUUKDOLV LV� D� SRWHQWLDO� SDWKRJHQLF� EDFWHULD�� IRXQG� LQ� XSSHU� UHVSLUDWRU\� WUDFW� DQG� FDQ� FDXVH� ORFDO� RU�V\VWHPLF� LQIHFWLRXV� GLVHDVHV��0RVW� RI� WKH� VWUDLQ� SURGXFH� ¢�ODFWDPDVH� DQG� � UHVLVWV� WR� ¢�ODFWDP� DQWLELRWLFV�� 7KLV�VWXG\�ZDV�SODQHG�WR�LQYHVWLJDWH�FDUULDJH�UDWH�RI�0��FDWDUUKDOLV LQ�QDVRSKDU\Q[�RI�����KHDOW\�VXEMHFWV�����DGXOWV�����FKLOGUHQ���DQG�GHWHFW���ODFWDPDVH�DFWLYLWLHV�DQG�DQWLPLFURELDO� VXVFHSWLELOLW\�SDWWHUQV�RI� WKH� LVRODWHV��0��FDWDUUKDOLVZDV�GHWHFWHG�LQ������������RI�WKH�����VXEMHFWV��7KH�FDUULDJH�UDWHV�ZHUH ������LQ�FKLOGUHQ�DQG������LQ�DGXOWV����ODFWDPDVH� DFWLYLW\� ZDV� SRVLWLYH� LQ� ��� �������� RI� WKH� ��� LVRODWHV�� 8VLQJ� .LUE\�%DXHU� GLVN� GLIIXVLRQ� WHVW�� WKH�UHVLVWDQFH� ZDV� ���� IRU� DPSLFLOOLQ�� ������ IRU� FHIDFORU�� ��� IRU� WHWUDF\FOLQH�� DQG� ��� IRU� WULPHWKRSULP�VXOIDPHWKR[D]ROH�� 7KHUH� ZDV QR� UHVLVWDQFH� WR� DPR[LFLOOLQ�FODYXODQLF� DFLG�� HU\WKURP\FLQ�� D]LWKURP\FLQ��FHIXUR[LPH��FHIL[LP��FHIRWD[LPH��DQG�RIOR[DFLQ��7KHVH�UHVXOWV� LQGLFDWH� WKDW� WKH�FDUULDJH�RI�0��FDWDUUKDOLV DQG�WKH�UDWH�RI�E�ODFWDPDVH�DFWLYLW\�RI�WKHVH�VWUDLQV�LQ�WKH�FRPPXQLW\ VWXGLHG�ZHUH�KLJK��7KHUHIRUH�WKHVH�UHVXOWV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�GXULQJ�WKH�WUHDWPHQW RI�XSSHU�UHVSLUDWRU\�LQIHFWLRQV�VXFK�DV�WRQVLOOLWLV�RU�SKDU\QJLWLV�
.H\�ZRUGV� 0��FDWDUUKDOLV��%HWD�/DFWDPDVH��8SSHU�5HVSLUDWRU\�,QIHFWLRQV

gQFHNL� \ÖOODUGD� LQVDQODUÖQ� �VW� VROXQXP� \ROODUÖQÖQ� QRUPDO� IORUD� HOHPDQÖ� RODUDN� G�û�Q�OHQ 0RUD[HOOD� �%UDQKDPHOOD�FDWDUUKDOLV� VRQ�\ÖOODUGD�|QHPOL�ELU�SDWRMHQ�RODUDN�NDEXO�HGLOPHNWHGLU����� 0���%�� FDWDUUKDOLV��+DHPRSKLOXV�LQIOXHQ]DH JLEL��VW�VROXQXP� \ROODUÖQGD� EXOXQDELOHQ� YH� KHP� ORNDO� KHP� GH� VLVWHPLN� LQIHNVL\RQODUD� QHGHQ� RODQ� SRWDQVL\HO� SDWRMHQ� ELU�EDNWHULGLU�
1D]RIDULQJLDO� 0�� FDWDUUKDOLV� NRORQL]DV\RQX� LOH� RWLWLV� PHGLD� DUDVÖQGD� LOLûNL� EXOXQPXûWXU�� � 6DøOÖNOÖ� oRFXNODUD� J|UH��QD]RIDULQJLDO�0�� FDWDUUKDOLV�NRORQL]DV\RQX�RWLWLV�PHGLD�DGD\Ö�oRFXNODUGD�GDKD�VÖNWÖU��.RORQL]DV\RQ�� WHNUDUOD\DQ�RWLWLV�PHGLD\D�QHGHQ�ROPDNWDGÖU����
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0�� FDWDUUKDOLV� LQIHNVL\RQODUÖQÖQ� WHGDYLVLQGH� HQ� |QHPOL�VRUXQ�� L]RODWODUÖQ�oRøXQXQ�E�ODNWDPD]��UHWPHVL�YH�E�ODNWDP�DQWLEL\RWLNOHUH�GLUHQoOL�ROPDODUÖGÖU��E�ODNWDPD]��UHWLPL�JHUHN�G�Q\DGD�JHUHNVH��ONHPL]GH�E�\�N�RUDQ�ODUD�XODûPÖûWÖU��$�%�'�·GH�����������\ÖOODUÖQGD�E�ODN�WDPD]� �UHWHQ� VXûODUÖQ� RUDQÖ� ������ RODUDN� ELOGLULO�PLûWLU�� 'DKD� VRQUD� \DSÖODQ� VXUYH\DQV� oDOÖûPDODUÖQGD�����·GH� ������� ����·WH� ������ YH� ����·WH� ������RUDQODUÖQGD�E�ODNWDPD] SR]LWLIOLøL�ELOGLULOPLûWLU���hONH�PL]GH� \DSÖODQ� ELU� oDOÖûPDGD� LVH� EX� RUDQ����� RODUDN�EXOXQPXûWXU���
%X�oDOÖûPDQÖQ�DPDFÖ��VDøOÖNOÖ�HULûNLQ�YH�oRFXNODUÖQ�QD�]RIDULQNVLQGHNL�0�� FDWDUUKDOLV� WDûÖ\ÖFÖOÖN� RUDQODUÖQÖ� EH�OLUOHPHN�YH�L]RODWODUÖQ�E�ODNWDPD]��UHWLPL LOH�DQWLPLN�UREL\DO�GX\DUOÖOÖN�SDWHUQLQL�WHVSLW�HWPHNWLU��
*(5(d�9(�<g17(0
(NLP� �����úXEDW� ����� WDULKOHUL� DUDVÖQGD�� VDøOÖNOÖ� ���HULûNLQ� ���·VL� HUNHN����·L� NDGÖQ��YH�NUHûH�GHYDP�HGHQ����oRFXNWDQ����·VÖ�HUNHN����·VL�NÖ]��ROXûDQ�WRSODP�����NLûLGHQ� QD]RIDULQJLDO� V�U�QW�� |UQHNOHUL� DOÖQGÖ��$OÖQDQ�QD]RIDULQNV�|UQHNOHUL�0�� FDWDUUKDOLV� VHOHNWLI� EHVL\HULQH�HNLOHUHN���q&·GH�DHURS�ûDUWODUGD�LQN�EH�HGLOGL��
ùQN�EDV\RQ� VRQXQGD� VHOHNWLI�EHVL\HULQGH� WLSLN��UHPH�J|VWHUHQ�� NDWDOD]� YH� RNVLGD]� WHVWOHUL� SR]LWLI�� NDUERQ�KLGUDWODUÖ� IHUPHQWH� HWPH\HQ�� '1DVH� SR]LWLI�� QLWUDW�UHG�NVL\RQX� \DSDQ��7ZHHQ���� YH� WULE�WLULQL� KLGUROL]H�HGHQ� *UDP� QHJDWLI� GLSORNRNODU� 0�� FDWDUUKDOLV� RODUDN�GHøHUOHQGLULOGL��%%/�&U\VWDO�1+� LGHQWLILNDV\RQ� VLVWH�PL� LOH� NRQILUPDV\RQODUÖ� \DSÖOGÖ��0�� FDWDUUKDOLV� ROGXøX�EHOLUOHQHQ� VXûODUÖQ� E�ODNWDPD]� DNWLYLWHOHUL� QLWURVHILQ�HPGLULOPLû� VWULSWOHU� �2[RLG�� NXOODQÖODUDN� VDSWDQGÖ��0XHOOHU�+LQWRQ�DJDUGD�1&&/6��1DWLRQDO�&RPPLWWHH�IRU� &OLQLFDO� /DERUDWRU\� 6WDQGDUGV�� VWDQGDUWODUÖQD�X\JXQ� RODUDN�.LUE\�%DXHU� GLVN� GLI�]\RQ� \|QWHPL� LOH�DQWLPLNUREL\DO� GX\DUOÖOÖN� WHVWL� \DSÖOGÖ�� $QWLPLNUREL\DO�GX\DUOÖOÖN� WHVWLQGH�� 2;2,'·LQ� DPSLVLOLQ� ���� PJ���DPRNVLVLOLQ�NODYXODQLN� DVLW� ������� PJ��� VHIDNORU� ����PJ��� VHIXURNVLP� DNVHWLO� ���� PJ��� VHILNVLP� ��� PJ���VHIRWDNVLP� ���� PJ��� HULWURPLVLQ� ���� PJ��� D]LWURPLVLQ����� PJ��� WHWUDVLNOLQ� ���� PJ��� RIORNVDVLQ� ��� PJ�� YH�WULPHWRSULP�VXOIDPHWRNVD]RO� ������������PJ��GLVNOHUL�NXOODQÖOGÖ�� 6RQXoODU� 1&&/6� VWDQGDUWODUÖQD� J|UH�GHøHUOHQGLULOGL�����
%8/*8/$5
(ULûNLQOHULQ� �·LQGH� �������� oRFXNODUÖQ� ��·VLQGH���������0�� FDWDUUKDOLV VDSWDQGÖ�� 7RSODP� ���� NLûLGHNL�

WDûÖ\ÖFÖOÖN�RUDQÖ�������LGL��6XûODUÖQ���·LQGH���������E�ODNWDPD]� SR]LWLI� ROXS�� HULûNLQOHUGHQ� L]ROH� HGLOHQOHUGH�EX� GHøHU� ����� oRFXNODUGDQ� L]ROH� HGLOHQOHUGH� ������RODUDN�VDSWDQGÖ�
$QWLPLNUREL\DO�GX\DUOÖOÖN�WHVWL�\DSÖODQ����0��FDWDUUKDOLV�VXûXQXQ���·L�������DPSLVLOLQH���·����������VHIDNORUD���·VL� ����� WHWUDVLNOLQH� YH� �·VL� ����� WULPHWRSULP�VXOIR�PHWDNVD]RO·H�GLUHQoOL�EXOXQGX��$PRNVLVLOLQ�NODYXODQLN�DVLW�� HULWURPLVLQ�� D]LWURPLVLQ�� VHIXURNVLP�� VHILNVLP��VHIRWDNVLP YH�RIORNVDVLQ·H�GLUHQo�J|]OHQPHGL��
7$57,ú0$
0�� FDWDUUKDOLV� �VW� VROXQXP� \ROODUÖQGD� EXOXQDELOPHNOH�ELUOLNWH�� ORNDO� YH� VLVWHPLN� LQIHNVL\RQODUD�QHGHQ�RODEL�OHQ��SRWDQVL\HO�SDWRMHQ�ELU�EDNWHULGLU�
<DSÖODQ� SURVSHNWLI� oDOÖûPDODUGD� KD\DWÖQ� LON� \ÖOÖQGD�oRFXNODUÖQ� ���·VÖQÖQ�� LNLQFL� \ÖO� VRQXQGD� LVH������·LQLQ�0�� FDWDUUKDOLV� LOH� NRORQL]H� ROGXøX�� YH� DNXW�RWLWLV� PHGLD� �$20�·OÖ� oRFXNODUÖQ� QD]RIDULQNVLQGH�VDøOÖNOÖ� RODQODUD�RUDQOD 0�� FDWDUUKDOLV·LQ� VD\Ö� YH� VÖNOÖøÖ�QÖQ� DUWWÖøÖ� J|VWHULOPLûWLU�� 6DøOÖNOÖ� G|QHPGH�NRORQL]DV�\RQ�RUDQÖ�������LNHQ�$20�DWDøÖ�VÖUDVÖQGD�EX�RUDQÖQ�������ROGXøX�ELOGLULOPLûWLU���� � .UHûOHU�� VROXQXP�\ROX�SDWRMHQOHULQLQ� JHoLûLQGH� HYOHUH� J|UH� GDKD� E�\�N� ULVN�ROXûWXUPDNWDGÖU�� .RVWDULND·GD� \DSÖODQ� ELU� oDOÖûPDGD������oRFXN�GRøXPGDQ�LWLEDUHQ�ELU�\ÖO�V�UH�LOH�L]OHQHUHN�0�� FDWDUUKDOLV� LOH� QD]RIDULQJLDO� NRORQL]DV\RQ� DUDûWÖUÖO�PÖû�YH�oRFXNODUÖQ��������·�Q�Q�HQ�D]�ELU�NH]�NRORQL�]H� ROGXøX�� NUHûH� JLGHQ� NDUGHûL� RODQ� JUXSWD� NROR�QL]DV\RQ� RUDQÖQÖQ� DQODPOÖ� ELU� ûHNLOGH� \�NVHN� ROGXøX�EXOXQPXûWXU��0�� FDWDUUKDOLV LOH� NRORQL]DV\RQ� RUDQODUÖ� \Dû�� PHYVLP��LPP�Q�GLUHQo�YH�FRøUDIL� ûDUWODUD�J|UH�GHøLûPHNWHGLU��g]HOOLNOH� NÖû� YH� HUNHQ� LONEDKDU� D\ODUÖQGD� 0��FDWDUUKDOLV·H� EDøOÖ� LQIHNVL\RQODUGD� DUWÖû� ROGXøX� WHVSLW�HGLOPLûWLU��� .RORQL]DV\RQ� oRFXNODUGD� YH� \DûOÖODUGD��HULûNLQOHUH�J|UH�GDKD� VÖNWÖU��%HOoLND·GD� VDøOÖNOÖ� oRFXN�ODUGD� NRORQL]DV\RQ� ������� HULûNLQOHUGH� ����� YH� ���\DûÖQ��]HUL�JUXSWD�LVH�������RODUDN�ELOGLULOPLûWLU���<LQH�DVWÖPOÖ� oRFXNODUGD� ������D\QÖ�\Dû�JUXEXQGDNL� VDøOÖNOÖ�oRFXNODUD�J|UH�������GDKD�\�NVHN�NRORQL]DV\RQ�WHVSLW�HGLOPLûWLU��� gNV�U�N� ûLND\HWL� RODQ� ���� oRFXøXQ������·LQGH�� ��� NLûLOLN� NRQWURO� JUXEXQXQXQ� LVH������·�QGH�0�� FDWDUUKDOLV� L]ROH�HGLOPLûWLU���hONHPL]GH�\DSÖODQ� ELU� oDOÖûPDGD� ���� \DûÖQGD� VDøOÖNOÖ� oRFXNODUÖQ����·VLQGH�YH�������\Dû�JHQo�HULûNLQ�JUXEXQ���·LQGH�0�� FDWDUUKDOLV� NRORQL]DV\RQX� WHVSLW� HGLOPLûWLU���� 0��FDWDUUKDOLV� LOH� VROXQXP� \ROX� NRORQL]DV\RQXQXQ�GLQDPLøL�LNL�SURVSHNWLI�oDOÖûPDGD�DUDûWÖUÖOPÖûWÖU��)DGHQ�YH� DUN�� GRøXPGDQ� LNL� \DûÖQD� NDGDU� L]OHQHQ� ����
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oRFXøX� L]OHPLû�� EX� oRFXNODUÖQ� QD]RIDULQNV� N�OW�U�OHULQGHQ� HOGH� HGLOHQ� VXûODUÖ� JHQRPLN� '1$·QÖQ�UHVWULNVL\RQ� HQGRQ�NOHD]� DQDOL]L� LOH� LQFHOHPLû� YH� oR�FXNODUGDQ� 0�� FDWDUUKDOLV� VXûODUÖ� HOLPLQH� HGLOGLNWHQ�VRQUD� \HQL� VXûODUOD� WHNUDU� NRORQL]H� ROGXNODUÖQÖ� WHVSLW�HWPLûOHUGLU��$\QÖ�oDOÖûPD�JUXEXQXQ�ELULQFL�\ÖO�VRQXQGD����·VÖQÖQ�� LNLQFL� \ÖO� VRQXQGD� LVH� �����·LQLQ� 0��FDWDUUKDOLV� LOH�NRORQL]H�ROGXøXQX�YH�\�NVHN�NRORQL]DV�\RQ� RUDQODUÖQÖQ�� DUWPÖû� RWLWLV� PHGLD� ULVNL� LOH� LOLûNLOL�ROGXøXQX�EXOPXûODUGÖU��.OLQJPDQ�YH�DUN����EURQûHNWD�]LOL� HULûNLQOHUGH� SURVSHNWLI� RODUDN� HOGH� HGLOHQ� VXûODUÖ�3)*(� �3XOVHG� )LHOG� *HO� (OHFWURSKRUHVLV�� LOH� LQFH�OHPLû� YH� D\QÖ� VXû� LOH� NRORQL]DV\RQ� V�UHVLQLQ� \DNODûÖN�����D\�ROGXøXQX�J|VWHUPLûOHUGLU��)DUNOÖ�JUXSODUOD�\DSÖ�ODQ� oDOÖûPDODUGD� �VW� VROXQXP� \ROODUÖQÖQ�0�� FDWDUUKDOLV�LOH� NRORQL]DV\RQXQXQ� HOLPLQH� HGLOHELOGLøL�� DQFDN� \HQL�VXûODUOD� WHNUDU� NRORQL]DV\RQXQ� ROXûWXøX� J|U�OPHNWH�GLU���
/LDVVLQH� YH� DUN���� ����� VDøOÖNOÖ� oRFXNWDQ� ��·�QGH�������� 0�� FDWDUUKDOLV WDûÖ\ÖFÖOÖøÖ� WHVSLW� HWPLûOHUGLU��3ULQFLSL� YH� DUN���� ùWDO\D·GDNL� ��� ûHKLUGH� ���� \Dû� DUDVÖ�RNXOD�YH\D�NUHûH�GHYDP�HGHQ������VDøOÖNOÖ�oRFXNWD�0��FDWDUUKDOLV WDûÖ\ÖFÖOÖøÖQÖ������ RODUDN� EXOPXûODU� YH� VXû�ODUÖQ������·VLQLQ�E�ODNWDPD]��UHWWLøLQL�ELOGLUPLûOHUGLU��
'H� /HQFDVWUH� YH� DUN��� /L]ERQ·GD� 2FDN�0DUW� �����WDULKOHUL� DUDVÖQGD� NUHûH� GHYDP� HGHQ� �� D\��� \Dû� DUDVÖ�WRSODP� ���� oRFXNWD� 0� FDWDUUKDOLV·LQ� QD]RIDULQJLDO�NRORQL]DV\RQ� RUDQÖQÖQ� ���� ROGXøXQX� EXOPXûODUGÖU��$\QÖ� oDOÖûPDGD�� 0�� FDWDUUKDOLV VXûODUÖQÖQ� ���·VÖQÖQ�SHQLVLOLQH�GLUHQoOL�ROGXøX�J|VWHULOPLûWLU�
*XQQDUVRQ�YH�DUN��� ����\Dû�DUDVÖ�����������\Dû�DUDVÖ�����YH����\Dû�YH��]HUL�����VDøOÖNOÖ�HULûNLQGHQ�DOGÖNODUÖ�QD]RIDULQJLDO�V�U�QW�OHUGH�VÖUDVÖ\OD��0��FDWDUUKDOLV LQVL�GDQVÖQÖ���������YH����RODUDN�ELOGLUPLûOHUGLU��
%X�oDOÖûPDGD��GDKD�|QFH�\DSÖODQ�DUDûWÖUPDODUÖQ�VRQXo�ODUÖQD� EHQ]HU� RODUDN�� oRFXNODUGDNL� WDûÖ\ÖFÖOÖN� RUDQÖQÖQ���������HULûNLQOHUGH�VDSWDQDQ�GHøHUGHQ��������ROGXN�oD�\�NVHN�ROGXøX�J|U�OG���<LQH�PHYFXW�YHULOHUH�SDUD�OHO� RODUDN� L]RODWODUÖQ� |QHPOL� ELU� NÖVPÖQÖQ� �������� E�ODNWDPD]��UHWWLNOHUL� J|]OHQGL�� �0�� FDWDUUKDOLV� VXûODUÖQÖQ�E�\�N�ELU�NÖVPÖ�E�ODNWDPD]��UHWLU�YH�EX�HQ]LPLQ�YDU�OÖøÖQGD� DPSLVLOLQ�� DPRNVLVLOLQ� JLEL� E�ODNWDP� DQWLEL\R�WLNOHU�KÖ]OD�KLGUROL]H�ROXU��3HQLVLOLQLQ� LON� WHUFLK�RODUDN�NXOOODQÖOGÖøÖ� GXUXPODUGD� 0�� FDWDUUKDOLV·LQ� E�ODNWDPD]�HQ]LPL� SHQLVLOLQL� SDUoDOD\DUDN� LQGLUHNW� SDWRMHQLN� HWNL�J|VWHULU��%LU�KD\YDQ�PRGHOLQGH�� IDUHOHUH LQWUDQD]DO�6��SQHXPRQLDH LOH�EHUDEHU�E�ODNWDPD]��UHWHQ�0��FDWDUUKDOLV�VXûX� YHULOGLøLQGH� RUDO� SHQLVLOLQ� WHGDYLVLQH� UDøPHQ�KD\YDQODUÖQ� ���·LQLQ� |OG�ø��� SHQLVLOLQ� \HULQH�
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