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$QDKWDU� NHOLPHOHU�� '\NH�'DYLGRII�0DVVRQ� VHQGURPX�� PDQ\HWLN� UH]RQDQV� J|U�QW�OHPH�� XQLODWHUDO� VHUHEUDO�DWURIL�
0DJQHWLF�5HVRQDQFH�,PDJLQJ�)LQGLQJV�,Q�'\NH�'DYLGRII�0DVVRQ�6\QGURPH
3XUSRVH��7R� GHILQH� WKH� H[WHQW� RI� FHUHEUDO� SDUHQFK\PDO� LQYROYHPHQW� LQ�'DYLGRII�'\NH�0DVVRQ� V\QGURPH� E\�PDJQHWLF�UHVRQDQFH�LPDJLQJ��0DWHULDO� DQG� PHWKRG�� 7�� DQG� 7�� ZHLJKWHG� D[LDO� DQG� FRURQDO� LPDJHV� ZHUH� REWDLQHG� WR� HYDOXDWH� EUDLQ�SDUHQFK\PD�RI�WKUHH�SDWLHQWV�ZLWK�05,�)LQGLQJV�� 5LJKW� FHUHEUDO� KHPLDWURSK\� ZHUH� VHHQ� LQ� WZR� RI� WKH FDVHV ZKLOH� OHIW� FHUHEUDO� KHPLDWURSK\� ZDV�REVHUYHG�LQ�RQH�FDVH��,SVLODWHUDO�DWURSK\�LQ�EDVDO�JDQJOLD��ORVV�LQ�ZKLWH�DQG�JUD\�PD WWHU�DQG�K\SRSODVLD�RI�FHUHEUDO�SHGXQFOHV ZHUH�VHHQ��7KH�HWLRORJ\�RI�WKH�V\QGURPH�LQFOXGHG�PHQHQJ LWLV LQ�WZR�SDWLHQWV�DQG�WUDXPDWLF�GHOLYHU\�LQ�RQH�SDWLHQW��5HVXOWV��0DJQHWLF� UHVRQDQFH� LPDJLQJ� LV� WKH�SURFHGXUH�RI�FKRLFH�ZLWK�UHVSHFW� W R� WKH�DVVHVPHQW�RI� WKH�HWLRORJ\�DQG�H[WHQW�RI�FHUHEUDO�SDUHQFK\PDO�LQYROYHPHQW�LQ�'DYLGRII�'\NH �0DVVRQ�V\QGURPH�
.H\�ZRUGV��'\NH�'DYLGRII�0DVVRQ�V\QGURPH��PDJQHWLF�UHVRQDQFH�LPDJLQJ��XQLODWHUDO�FHUHEUDO�DWURSK\���

'\NH�'DYLGRII�0DVVRQ�VHQGURPX�VÖNOÖNOD�LQWUDXWHULQ�YH\D�SHULQDWDO�SHUL\RGGD�GHøLûLN� NRQMHQLWDO�YH�HGLQVHO�VHEHSOHUH�EDøOÖ� JHoLULOHQ� HQIDUNW� VRQXFX� ELU� VHUHEUDO� KHPLVIHULQ� JHOLûLPVHO� KLSRSOD]LVL� YH\D� HGL QVHO� DWURILVL� RODUDN� WDQÖPODQ DQ�VHQGURPGXU�� .OLQLN� ROD UDN� IDVL\DO� DVLPHWUL�� KHPLSDUH]L�KHPLSOHML� YH� HSLOHSWLN� Q|E HWOHUOH� NDUHNWHUL]HGLU�� 0HQWDO�UHWDUGDV\RQ� HûOLN� HGHELOLU�� 6HQGURPXQ� UDG\RORMLN� EXOJXODUÖ� WHN� WDUDIOÖ� VHUHEUDO� YRO� P� ND\EÖ� YH� HûOLN� HGHQ� NDOYDU\DO�GHøLûLNOLNOHUGLU�� 0DQ\HWLN� UH]RQDQV� J|U�QW�OHPH� � 05*��� KDVWDOÖøÖQ� HW\RORMLVLQLQ YH� VHUHEUDO� SDUDQNLPDO� WXWXOXP�VHYL\HVLQLQ� GHøHUOHQGLULOPHVLQGH� WHUFLK� HGLOHQ� J|U�QW�OHPH� \|QWHPLGLU�� %X oDOÖûPDGD� '\NH�'DYLGRII�0DVVRQ�VHQGURPOX��o�ROJXQXQ�05*�EXOJXODUÖ�VXQXOPXûWXU�
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'\NH�'DYLGRII²0DVVRQ� 6HQGURPX� �''06��� LON� NH]������\ÖOÖQGD�'\NH�WDUDIÖQGDQ�WDQÖPODQPÖûWÖU��%X� VHQG�URP�� VÖNOÖNOD� LQWUDXWHULQ� YH\D� SHULQDWDO� SHUL\RGDGHøLûLN�NRQMHQLWDO�YH�HGLQVHO�VHEHSOHUOH�ROXûDQ�HQIDUNW�VRQXFX� ELU� VHUHEUDO� KHPLVIHULQ� JHOLûLPVHO� KLSRSOD]LVL�YH\D� HGLQVHO� DWURILVLGLU� � %H\LQ� DWURILVL� LOH� ELUOLNWH�NRPSHQVDWXDU�NDOYDU\DO�GHøLûLNOLNOHU�L]OHQHELOLU��.O LQLN�RODUDN� GHøLûLN� GHUHFHOHUGH� IDVL\DO� DVLPHWUL�� KHPLSD�UH]L�KHPLSOHML�YH�HSLOHSWLN�Q|EHWOHUOH�NDUDNW HUL]H�ROXS��PHQWDO� UHWDUGDV\RQ� HûOLN� HGHELOLU ���� $\UÖFD� HNVWUH�PLWHOHUGH�YH�\�]GH�XQLODWHUDO�KLSRSOD]L�YH� NDOYDU\XP�GD�G�]OHûPH�J|U�OHELOPHNWHGLU� ����� ''06·QLQ� NRQMH�QLWDO�YH�HGLQVHO�ROPDN��] HUH�LNL�WLSL�YDUGÖU��.RQMHQLWDO�RODQODUGD� JHQHOOLNOH� EHOLUJLQ� ELU� VHEHS� E XOXQPD]NHQ��HGLQVHO�RODQODUGD�WUDYPD��HQIH NVL\RQ��LVNHPL�YH�KHPR�UDMLN�ROD\ODU�EDûOÖFD�HW\RORMLN�QHGHQOHU�RODUDN� J|VWHULO�PHNWHGLU����
0DQ\HWLN UH]RQDQV� J|U�QW�OHPH� �05*�� KHP� KDVWD�OÖøÖQ�HW\RORMLVLQLQ�KHP�GH�VHUHEUDO�SDUHQNLPDO� WXWXOXP�VHYL\HVLQLQ� GHøHUOHQGLULOPHVLQGH� WHUFLK� HGLOHQ� J|U�Q�W�OHPH�\|QWHPLGLU��%X�\D]ÖGD�''06¶OX��o�R OJX�05*��EXOJXODUÖ�LOH�VXQXOPXûWXU��
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'RøXP�WUDYPDVÖ�|\N�V��EXOXQDQ��o�\DûÖQGDNL�PHQWDO�UHWDUGH�HUNHN�ROJX��VRO�KHPLSDUH]L�YH�HSLOHS WLN�Q|EHW�OHU� VHEHEL� LOH E|O�P�P�]H� VHYN� HGLOGL��05*·GH� VDø�VHUHEUDO� KHPLDWURIL� LOH� ELUOLNWH� JUL� YH� EH\D]� FHYKHUGH�EHOLUJLQ�D]DOPD�J|]OHQGL��$\QÖ�WDUDI�ODWHUDO� YHQWULN�OGH�JHQLûOHPH�� VHUHEUDO� SHGLQN�OGH� KLSRSOD]L� LOH� VHUHEUDO�VXONXVODUGD� EHOLUJLQOHûPH� L]OHQGL�� $\QÖ� WDUDI� ED]DO�JDQJOL\RQODUGD EHOLUJLQ�DWURILN�GHøLûLNOLNOHU� L]OHQPHNWH�ROXS NDOYDU\XPGD� PLQLPDO� NDOÖQODûPD� PHYFXWWX��5HVLP����
2/*8��
%LU� \ÖO� |QFH� JHoLUL OPLû� PHQHQMLW� |\N�V�� EXOXQDQ �o�\DûÖQGDNL�HUNHN�ROJXGD�JHOLûPH�JHULOLøL�PHYFXWWX�� +DV�WDQÖQ�PHQHQMLW� VRQUDVÖQGD� VDø�KHPLSOHML� YH� LSVLODWHUDO�J|UPH�ND\EÖ�JHoLUGLøL��J|UPH�ND\EÖQÖQ� WHGDYLGHQ�NÖVD�V�UH�VRQUD� �ND\EROGXøX��DQFDN�GLøHU� EXOJXODUÖQ� VHEDW�HWWLøL |øUHQLOGL��+DVWDQÖQ�05*·GH�VRO� VHUHEUDO�KHPLV�IHUGH�YH�ED]DO�JDQJOL\RQODUGD�DWURIL��JUL �EH\D]�FHYKHU�ND\EÖ� YH VHUHEUDO� VXONXVODUGD� JHQLûOHPH� L]OHQGL�� 6RO�WHPSRUDO�OREGD�HQVHIDORPDOD]LN�DODQ�� ODWHUDO�YHQWULN�O�GH�JHQLûOHPH� LOH�VHUHEUDO�SHGLQN�O� KLSRSOD]LVL�YH�D\QÖ�WDUDI�NDOYDU\XPGD�DVLPHWULN� JHQLûOHPH�PHYFXWWX� �5H�VLP����
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ùNL� \DûÖQGD� JHoLULOPLû� PHQHQMLW� KDVWDOÖN� |\N�V�� RODQ�G|UW� \DûÖQGDNL� HUNHN� ROJXGD� KDVWDOÖN� VRQUDVÖ� GHYDP�HGHQ�VRO�KHPLSDUH]L��HSLOHSWLN�Q|E HWOHU�YH�PHQWDO� UH�WDUGDV\RQ�PHYFXWWX��05*·GH� VDø� VHUHEUDO� KHPLDWUR�
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5HVLP��� 7��DøÖUOÖNOÖ�DNVL\HO�05*�NHVLWLQGH�VDø�IURQWR�WHPSRUR�SDUL\HWDOGH� NLVWLN� HQVHIDORPDOD]LN� GHøLûLNOLNOHU� YH� VDø� ED]DO�JDQJOL\RQODUGD�DWURIL�L]OHQPHNWHGLU�

IL��D\QÖ�WDUDIWD�JUL�EH\D]�FHYKHU�ND\EÖ��VHUHEUDO� SHGLQ�N�O�KLSRSOD]LVL��RUWD� KDW�\DSÖODUÖQGD�VDøD�GRøUX�ûLIW� HW�NLVL� L]OHQGL�� 6DøGD� VHUHEUDO� VXONXVODUGD� JHQLûO HPH��PLQLPDO�NDOYDU\DO�NDOÖQODûPD�LOH�VDø�ODWHUDO�YHQWULN�OGH�GLODWDV\RQ�PHYFXWWX� �5HVLP� ���� 6Dø� IURQWR�WHPSRUR�SDULHWDO� E|OJHGH� NLVWLN HQVHIDORPDOD]LN� GHøLûLNOLNOHU��NRUSXV�NDOOR]XP�KLSRSOD]LVL�LOH�D\QÖ�WDUDI�ED]DO�JDQJ �OL\RQODUGD�DWURIL�GLNNDWL�oHNHQ�GLøHU�EXOJXODUGÖ��5HVLP����
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''06�LON�NH]������\ÖOÖQGD�'\NH�WDUDIÖQGDQ� WDQÖPODQ�PÖûWÖU��6HUHEUDO�KHPLDWURILQLQ�HW\RORMLVLQGH� NRQMHQLWDO�YH� HGLQVHO� QHGHQOHU� EXOXQPDNWDGÖU�� .RQMHQLWDO� YH\D�SULPHU�WLSWH�JHQHOOLNOH�HW\RORMLN�QHGHQ� EHOOL�ROPDPDNOD�ELUOLNWH�� VHUHEUDO� KDVDUÖQ� LQWUDXWHUL Q� G|QHPGH� ROXû�WXøX�YH VHPSWRPODUÖQ�GRøXûWD�YH\D�NÖVD� ELU�V�UH�VRQ�UD�RUWD\D�oÖNWÖøÖ�ELOGLULOPHNWHGLU��(GLQVHO� YH\D� VHNRQ�GHU� WLS� KHPLDWURILQLQ� HW\RORMLVLQGH� WUDYPD�� HQIHNVL�\RQ�� YDVN�OHU� DQRPDOL�� LVNHPLN� YH� KHPRUDMLN� ROD\ODU�J|VWHULOPLûWLU�� (GLQVHO�VHUHEUDO�KHPLDWURILGH�NDOYDU\DO�YH� IDVL\DO� GHøLûLNOLNOHU�J|]OHQPHPHNWHGLU�� %X�GXUXP��WLSLN� NDOYDU\DO� GHøLûLNOLNOHULQ� J|U�OPHVL� LoLQ� VHUHEUDO�KDVDUÖQ�EH\LQ�JHOLûLPL�WDPDPODQPDGDQ� |QFH�ROXûPDVÖ�JHUHNWLøLQL�J|VWHUPHNWHGLU��6HQGURPXQ� NODVLN�EXOJXOD�UÖ�ROXûDQ�EH\LQ�KDVDUÖQÖQ�VHYL\HVLQH�J|UH� GHøLûLNPHN�WHGLU����
''06� NOLQLN� RODUDN IDVL\DO� DVLPHWUL�� NRQWUODWHUDO�KHPLSDUH]L�KHPLSOH ML� YH� HSLOHSWLN� Q|EHWOHUOH� NDUDN �WHUL]HGLU�� 7DEOR\D� PHQWDO� UHWDUGDV\RQ� HûOLN� HG HELOLU��$\UÖFD� HNVWUHPLWHOHUGH� YH� \�]GH� XQLODWHUDO� KLSRSOD]L�YH� NDOYDU\XPGD� G�]OHûPH� J|U�OHELOLU� ����� (SLOHSWLN�Q|EHWOHU�KHPLSDUH]LGHQ D\ODU�YH\D� \ÖOODU� VRQUD�RUWD\D�oÖNDELOLUNHQ�� KHPLSDUH]L� HSLOHSWLN� Q|EH WOHUGHQ� VRQUD�GD�J|U�OHELOLU����
''06·QXQ� UDG\RORMLN EXOJXODUÖ� WHN� WDUDIOÖ� VHUHEUDO�KDFLP� ND\EÖ� YH� EXQD� HûOLN� HGHQ� N DOYDU\DO� GHøLûLN�OLNOHUGLU�� 6HUHEUDO� DWURIL� EXOJXODUÖ�� YHQWULN�OHU� GLODWDV�\RQ�YH�VXONXVODUGD�JHQLûOHPHGLU�� .DYODU\XPGDNL�NRP�SHQVDWXDU�GHøLûLNOLNOHU�NDOYDU\DO�NDOÖQODûPD�� SDUDQD]DO�VLQ�VOHUGH� YH� PDVWRLG� K�FUHOHUGH� KLSHUSQ|PDWL]DV�\RQ��SHWU|]�DSHNVLQ�HOHYDV\RQ X�ûHNOLQGH�J|]OHQLU��
dDOÖûPDPÖ]GD� VXQXODQ� VHUHEUDO� KHPLDWURILOL� �o� ROJX�PX]� GD� HGLQVHO� QHGHQOHUH� EDøOÖ� ROXS�� ELU� ROJXGD�GRøXP�WUDYPDVÖ�� LNL�ROJXGD� LVH� IHEULO�KDVWDOÖN�|\N�V��EXOXQPDNWD\GÖ�� %�W�Q� ROJXODUGD� VHUHEUDO� JHOLûLPLQ�WDPDPODQPDVÖQGDQ� |QFH� RUWD\D� o ÖNDQ� KDVDU� VRQXFX�NRPSDQVDWXDU�GHøLûLNO LNOHU�ROXûPXûWXU��ho�ROJXGD��GD�VHUHEUDO�SDUHQNLPGH�YRO�P�ND\EÖ�JHOLûPLûWLU��

8QLODWHUDO� VHUHEUDO� KHPLDWURILQLQ� D\ÖUÖFÖ� WDQÖVÖQGD�6WXUJH� :HEHU� YH� O LQHHU� VHEDVH� QHY�V� VHQGURPODUÖ��O|NRGLVWURILOHULQ�DWURILN�G|QHPL�YH�K HPLPHJDOHQVHIDOL�EXOXQXU�� 6WXUJH� :HEHU� VHQGURPXQGD� IDVL\DO� QHY�V�D\ÖUG�HGLFL�|]HOOLN�ROXS ��PHQWDO�UHWDUGDV\RQ��KHPLSOHML�YH�EXIWDOPXV�J|U�OHELOLU ��5DG\RORMLN�EXOJXODUÖ�VHUHEUDO�KHPLDWURIL�� NDOYDU\DO� DVLPHWUL�� XQLODWHUDO� YHQWULN�OHU�GLODWDV\RQ� YH� VXEDUDNQRLG� PHVDIHGH� JHQLûOHPHGLU��
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/HSWRPHQLQJHDO�SLDO� WDEDNDGD�YHQ|]�DQML\RPDWR]LV�YH�JLUDO� NDOVLILNDV\RQODU� J|U�O�U�� $\QÖ� WDUDI� ODWHUDO� YHQW�ULN�O� NRURLG� SOHNVXVX� VÖNOÖNOD� JHQLû� YH� DQML\R PD�W|]G�U������
/LQHHU� VHEDVH QHY�V� VHQGURPX� Q|URNXWDQ|]� ELU�VHQGURP�ROXS��D\ÖUW�HGLFL |]HOOLøL�OLQHHU�IRUPGD�IDVL\DO�QHY�VOHUGLU�� 0HQWDO� UHWDUGDV\RQ� YH� NRQY�OVL\RQ J|�U�OHELOLU�� 5DG\RORMLN� RODUDN� ODWHUDO� YHQWULN�OGH� XQL�ODWHUDO�JHQLûOHPH�YH�NDOYDU\DO�GHøLûLNOLNOHU�L]OHQHELOLU� ���+HPLPHJDOHQVHIDOL�� VHUHEUDO� KHPLKLSHUWURIL� YH� NRU �WLNDO GLVSOD]L�LOH NDUDNWHUL]H��QDGLU�J|U�OHQ�ELU� GXUXP�GXU��.OLQLNWH�WHGDYL\H�GLUHQoOL�HSLOHSVL�� HQVHIDORSDWL�YH�KHPLSOHML� J|U�OHELOLU�� 5DG\RORMLN� RO DUDN� EHOLUJLQ�SDNLJUL�SROLPLNURJUL�� KHWHURWRSL� YH� JOLR]LV�� WXWXODQ�KHPLVIHULQ� WDPDPHQ� KDPDUWRPDW|]� J|U�OPHVLQH� QH�GHQ� ROXU�� ùSVLODWHUDO� ODWHUDO� YHQWULN�O� JHQLû OHPHVL�� KH�PLVIHU� JHQLûOHPHVL� LOH� RUDQWÖOÖGÖU��''06·�GD� J|U �OHQ�KHPLDWURILGH LVH� JHQLû� ODWHUDO� YHQWULN�O� YH� VHUHEUDO�KHPLDWURIL�RODQ�WDUDIWDGÖU� ���
%LOJLVD\DUOÖ� 7RPRJUDIL� �%7�� VHNRQGHU� NDOYDU\DO� GHøL�ûLNOLNOHUL� GHøHUOHQGLUPHGH�05*·GHQ� �VW�QG�U� � 'LS�ORLN�PHVDIH�YH�Lo� WDEXODQÖQ�NDOÖQODûPDVÖ��VIHQRLG�NDQDW�YH�RUELWDO� WDYDQÖQ \�NVHOPHVL��SDUDQDVDO�VLQ�V�YH� SHW�U|]�NHPLN�KDYDODQPDVÖQÖQ�DUWÖûÖ��RUWD�NUDQ\DO� IRVVDQÖQ�JHQLûOLøLQGH D]DOPD�YH�IDONV�VHUHEULQLQ�\HU� GHøLûWLUPH�VLQL� %7� GDKD� L\L� J|VWHULU�� 3DUDQNLPDO� GHøLûLNOLNOHU�KDNNÖQGD�05*�GDKD�D\UÖQWÖOÖ�ELOJL� YHUPHNWHGLU��g]HO�OLNOH� JUL� YH\D� EH\D]� FHYKHU� ND\EÖ�� VHUHEUDO� SHGLQN�O��LQWHUQDO� NDSV�O� YH\D� WDODPXV� KLSRSOD]LVLQL� D\UÖQWÖOÖ�J|VWHULU�� ho�ROJXPX]GDGD�JUL�EH\D]�FHYKHU�YRO�P�Q�

GH�D]DOPD��ED]DO� JDQJOL\RQODUGD� DWURIL�YH�VHUHEUDO� SH�GLQN�OGH�KLSRSOD]L�PHYFXWWX���
6RQXo� RODUDN�� VHUHEUDO� KHPLDWURIL� ROJXODUÖQGD� UDG�\RORMLN� LQFHOHPHOHU� NOLQLN� EXOJXODUOD� ELUOLNWH� GHøHU�OHQGLULOPHOLGLU��.OLQLN� EXOJXODUÖ� NRQMHQLWDO� YH\D� HUNHQ�G|QHPGH� RUWD\D� oÖNDQ� HSLOHSWLN� Q|EHWOHU�� KHPLSDUH �]L�KHPLSOHML� YH�YH\D� NUDQL RIDVL\DO� DVLPHWUL� RODQ�ROJXODUGD� D\ÖUÖFÖ� WDQÖGD� ''06� DNÖOGD� EXOXQGX�UXOPDOÖGÖU���� 05*�KDVWDOÖøÖQ�HW\RORMLVLQLQ�YH�VHUHEUDO�SDUHQNLPDO� WXWXOXP� VHYL\HVLQLQ� GHøHUOHQGLULOPHVLQGH�WHUFLK�HGLOHQ�J|U�QW�OHPH�\|QWHPLGLU�
.$<1$./$5
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