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2SWLN�GLVN�VROXNOXøX��2'6��RSWLN�VLQLUL�HWNLOH\HQ�HQIODPDWXYDU�KDVWDOÖNODU��QXWULV\RQHO�\HWHUVL]OLNOHU�YH�KHUHGLWHU�GHMHQHUDWLI� KDVWDOÖNODU� JLEL� ELUoRN� UDKDWVÖ]OÖNOD� LOLûNLOL� RODELOLU�� .RQL� GLVWURILVL� QDGLU� J|U�OPHNOH� ELU OLNWH� 2'6�WDQÖVÖQGD�DNOD�JHOPHOLGLU��(OHNWURUHWLQRJUDIL��(5*��NRQL �URG�GLVWURILVL�WDQÖVÖQGD�|QHPOL�ELU�WDQÖ�DUDFÖGÖU�� 0DNDOHGH2'6�GÖûÖQGD�Q|URORMLN�PXD\HQHOHUL�QRUPDO�RODQ�YH�NRQL�GLVWURILVL�WDQÖVÖ�DODQ� ELU�KDVWD ELOGLULOPLûWLU�
$QDKWDU�NHOLPHOHU�2SWLN�GLVN�VROXNOXøX��.RQL�GLVWURILVL��(OHNWURUHWLQRJUDIL�
&RQH�'\VWURSK\��$�6SHFLILF�(QWLW\�:KLFK�6KRXOG�%H�.HSW�,Q�0LQG�$W�'LDJQRVLV�RI�2SWLF�'LVF�3DOORU�
2SWLF� GLVF� SDOORU� LV� DVVRFLDWHG�ZLWK� D�ZLGH� YDULHW\� RI� GLVRUGHUV� WKDW� DIIHFW� RSWLF� QHUYH�� LQFOXGLQJ� LQ IODPPDWRU\�GLVRUGHUV��QXWULWLRQDO�GHILFLHQFLHV�� DQG�KHUHGRGHJHQHUDWLYH�GLVHDVH��&RQH�G\VWURSK\� LV� UDUH�EXW�PXVW�EH�NHSW� LQ�PLQG DV�D FDXVH�RI�RSWLF�GLVF�SDOORU��(OHFWURUHWLQRJUDSK\�LV�DQ�LPSRUWDQW�GLDJQRVWLF�WRRO�LQ�GLDJQRVLV�RI�FRQH �URG�G\VWURSK\�� :H� UHSRUW� D� FDVH� RI� FRQH� G\VWURSK\� ZKLFK� KDV� QRUPDO� QHXURORJLFDO� ILQGLQJV� H[FHSW� RSWLF� GLVF�SDWKRORJ\��
.H\�ZRUGV�2SWLF�GLVF�SDOORU��&RQH�G\VWURSK\��(OHFWURUHWLQRJUDSK\�

2SWLN�GLVN�VROXNOXøX�Q|URORML�SUDWLøLQGH�VH\UHN�ROPD\DQ�ELU�EXOJXGXU��2SWLN�DWURIL�LOH�ELUOLNWH�UHWLQDO�GDPDUODUÖQ��YH�PDNXODQÖQ�QRUPDO�J|U�QPHVL�YH�QRQ �VSHVLILN�J|UPH�DODQÖ�GHIHNWOHUL�RSWLN�VLQLU� WXWXOXPXQX�DNOD�JHWLULU��2SWLN�GLVN�VROXNOXøX� YDVN�OHU�� HQI ODPDWXYDU�� HQIHNVL\|]�� NRPSUHVLI�� GHP\HOLQL]DQ�� WRNVLN�� WUDYPDWLN�� PHWDEROLN�� HQGRNULQ��NRMHQLWDO��KHUHGLWHU��GHMHQHUDWLI�YH�LG\RSDWLN�N|NHQOL�RODUDN�RUWD\D�oÖNDELOLU��
2/*8
��\ÖO� LoLQGH�\DYDû�JHOLûHQ�J|UPH�ND\EÖ�\DNÖQPDVÖ\OD�JHOHQ����\DûÖQGDNL�NDGÖQ�KDV WD�Q|URORMLN�\|QGHQ�GHøHUOHQGLULOGL��1|URORMLN�PXD\HQHGH�ELODWHUDO�WHPSRUDO�VROXNOXN�GÖûÖQGD�DQRUPDO�EXOJX�VDSWDQPDGÖ��2IWDOPRORMLN�PXD\HQHGH�J|UPH�KHU� LNL� J|]GH���PSV�G�]H\LQGH� LGL� YH� VDQWUDO� J|UPH�|]HOOLNOH� HWNLOHQPLûWL��5HQNOL� J|UPH�ER]XNWX��)XQGXVWD� D\ UÖFD�IRYHDO�UHIOH�ND\EÖ�YDUGÖ��%XOO·V�H\H�PDNXORSDWL�L]OHQPHGL�YH�IORUHVDQ�IXQGXV�DQJLRJUDIL��))$��QRUPDOGL��.UDQLDO�05*�LQFHOHPHVL��GX\XVDO�X\DUÖOPÖû�SRWDQVL\HOOHUL�YH�EH\LQ�VDSÖ� LûLWVHO�X\DUÖOPÖû�SRWDQVL\HOOHUL�QRUPDO�RODQ�KDVWDQÖQ�J|UVHO�X\DUÖOPÖû�SRWDQVL\HO�\DQÖWODUÖ�LNL�WDUDIOÖ�RODUDN�ND\ÖSWÖ��ùQFHOHPHOHULQ�EX�DûDPDVÖQGD�EDûND�ELU�Q|URORML�NOLQLøLQH�\DWDQ�KDVWD\D�\DSÖODQ�%26�WHWNLNLQGH�ROLJRNORQDO�EDQG�VDSWDQPDGÖøÖ�IDNDW�RODVÖ�PXOWLSO�VNOHUR]�WDQÖVÖ\OD�\�NVHN�GR]�VWHURLG�EDûODQGÖøÖ�|øUHQLOGL��6WHURLG�W HGDYLVLQGHQ�\DUD�J|UPH\HQ�KDVWD��NOLQLøLPL]H�EDûYXUPDVÖ��]HULQH�WHNUDU�GHøHUOHQGLULOGL��+DVWDGD�GHP\HOLQL]DQ�ELU�KDVWDOÖNWDQ�oRN� UHWLQDQÖQ� UHVHSWLI�K�FUHOHULQH�DLW�ELU�GLVIRQNVL\RQ�RODELOHFHøL�G�û�Q�OHUHN�(OHNWURUHWLQRJUDIL��(5*��\DSÖOGÖ��(5*·GH�URGODUOD�L OLûNLOL�VNRWRSLN�\DQÖWODUÖQ�QRUPDO�ROPDVÖQD�NDUûÖQ�NRQLOHUOH�LOLûNLOL�IRWRSLN�\DQÖWODUÖQ�DQRUPDO�EXOXQPDVÖ�LOH�NRQL� GLVWURILVL�WDQÖVÖ�NRQGX �5HVLP����
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5HVLP� �� +DVWD\D� DLW� (5*� LQFHOHPHVLQGH� URGODUOD� LOLûNLOL�VNRWRSLN�\DQÖWODU�QRUPDO�ROPDVÖQD�NDUûÖQ��NRQLOHUOH�LOLûNLOL�IRWRSLN�\DQÖWODUÖQ�ND\EROGXøX�J|U�OG��

7$57,ú0$
2SWLN� GLVN� VROXNOXøX� LOH� NDUûÖODûÖOÖQFD� ELU� oRN� D\ÖUÖFÖ�WDQÖ� DNOD� JHWLULOPHOLGLU�� $QWHULRU� LVNHPLN� Q|URSDWL� YH�YDVN�OLWLN� VHQGURPODU� RSWLN� GLVN� VROXNOXøXQD� QHGHQ�RODELOLUOHU��6LVWHPLN�DUDûWÖUPDODU�YH�YDVN�OLW�EHOLUWHoOHUL�D\ÖUÖFÖ� WDQÖ\D�\DUGÖPFÖ�ROXU ���� <DYDû�JHOLûHQ�SURJUHVLI�ELU�J|UPH�ND\EÖ�LOH�ELUOLNWH�RSWLN�GLVN�VROXNO XøX�RSWLN�VLQLU� �]HULQH� EDVÖ\Ö� DNOD� JHWLUHELOLU�� *|U�QW�OHPH�\|QWHPOHUL\OH� E|\OH� ELU� RODVÖOÖøÖ� HNDUWH� HWPHN�P�PN�QG�U�� 6SLQRVHUHEHOODU� GHMHQHUDV\RQ� JLEL�Q|URGHMHQHUDWLI� VHQGURPODUGD� RSWLN� DWURIL� LOH� ELUOLNWH�oHûLWOL� Q|URORMLN� EXOJXODU� GD� PHYFXWWXU ���� 7UDYPDWLN�N|NHQOL� RSWLN� DWURIL� DQDPQH]GH� WUDYPDQÖQ� ROPDVÖ�GÖûÖQGD� WUDYPD\D� EDøOÖ� GLøHU� RIWDOPRORMLN� EXOJXODUÖQ��LULV� VILQNWHU� \ÖUWÖNODUÖ�� OHQV� VXEOXNVDV\RQX�� NRUQHDO�VNDUODU�� ROPDVÖ� GXUXPXQGD� |Q� SODQD� oÖNDELOLU�� $ONRO��W�W�Q� JLEL� WRNVLN� PDGGHOHU� YH� %���� IRODW� HNVLNOLNOHUL�JLEL�PHWDEROLN�QHGHQOHUOH�LOLûNLOL�RSWLN�DWURIL�DQDPQH]�YH� EL\RNLP\DVDO� WHWNLNOHUOH� D\GÖQODWÖODELOLU�� /HEHU·LQ�KHUHGLWHU� RSWLN� DWURILVLQGH� DLOH� |\N�V�Q�Q� ROPDVÖ�\DQÖQGD� JHQLû� VDQWUDO� VNRWRP� YH� UHQNOL� J|UPH� ND\EÖ�PHYFXWWXU��7HN�J|]GH�EDûOD\DQ�Y H�KDIWDODU�\D�GD�D\ODU�LoLQGH�GLøHU�J|]H�GH�JHoHQ�SURJUHVLI� J|UPH�ND\EÖ�YH�IXQGXVWD� SHULSDSLOOHU� WHOHDQMLHNWD]LOHU� YH� SV|GR� GLVN�|GHPLQLQ�ROPDVÖ�WDQÖ\D�\DUGÖPFÖGÖU��%X�ROJXODUÖQ�oRøX��o�QF��GHNDWWDNL�HUNHNOHUGLU�YH�(5*·OHUL�QRUPDOGLU ����<DYDû� JHOLûHQ� YL]\RQ� ND\EÖQGD� HQIODPDWXYDU� YH�HQIHNVL\|]� QHGHQOHU� GH� URO� R\QD\DELOLU�� 6LILOL]�� O\PH�KDVWDOÖøÖ�� VDUNRLGR]� JLEL� RODVÖOÖNODU� X\JXQ� ODERUDWXYDU�WHWNLNOHUL� LOH� GÖûODQDELOLU�� 'HP\HOLQL]DQ� KDVWDOÖNODUGD�GD� RSWLN� GLVN� VROXNOXøX� ROPDVÖ� VÖN� J|U�OHQ� ELU�GXUXPGXU��(NVDVHUEDV\RQ�YH�UHPLV\RQ�|\N�V���GLøHU�Q|URORMLN�EXOJXODUÖQ�YDUOÖøÖ��05*�¶GH�WLSLN�EXOJXODUÖQ�ROPDVÖ�YH�%26�EXOJXODUÖ�WDQÖ\Ö�QHWOHûWLULU �� 2SWLN�GLVN�VROXNOXøX� GÖûÖQGD� ELU� EXOJXQXQ� ROPDPDVÖ� KDOLQGH�UHWLQDO� KDVWDOÖNODUÖQ� DUDûWÖUÖOPDVÖ� YH� (5*· QLQ� |QHPL�RUWD\D�oÖNPDNWDGÖU��
+HUHGLWHU� ELU� ER]XNOXN� RODQ� NRQL� GLVWURILVL� UHWLQLWLV�SLJPHQWR]D·QÖQ�D\ÖUÖFÖ�WDQÖVÖQGD�G�û�Q�OPHVL�JHUHNHQ�ELU� WDQÖGÖU�� *|UPH� NHVNLQOLøLQGH� D]DOPD� YH� UHQNOL�J|UPH� ND\EÖ\OD� EDûODU� YH� LOHUOH\HQ� V�UHoWH� SHULIHULN�J|UPH�ND\EROXU��
.RQL� GLVWURILVL� VÖNOÖNOD� JHQo� \DûODUGD� RUWD\D� oÖNPDNOD�ELUOLNWH�ED]HQ�EHûLQFL�YH�DOWÖQFÖ�GHNDWODUGD�J|U�OHELOLU��2OJXODUÖQ� oRøX� VSRUDGLNWLU�� 2WR]RPDO� GRPLQDQ��UHVHVLI� \D� GD� VHNVH� EDøOÖ� � JHoLû� GH� RODELOLU�� <DYDû�JHOLûHQ�SURJUHVLI�ELU�J|UPH�ND\EÖ�YDUGÖU� 5HQNOL�J|UPH�EDûODQJÖoWD� J|UPH� NHVNLQOLøL� L\L� LNHQ� HWNLOHQPHPLû�RODELOLU� DQFDN� JLGHUHN� EHOLUJLQ� KDOH� JHOLU�� %LUOLNWH�KHPHUDWRSL� GH� VÖNOÖNOD� YDUGÖU�� *|UPH� DODQÖ� GHIHNWL�VDQWUDO� YH� SDUDVDQWUDO� VNRWRPODU� ûHNOLQGHGLU��

0DNXODGD� ´EXOO·V� H\Hµ� PDNXODSDWLQLQ� YDUOÖ øÖ� WDQÖ\D�\DUGÖPFÖGÖU�� DQFDN� KHU� ]DPDQ� J|U�OPH\HELOLU�µ%XOO·V�H\H�PDNXODSDWLµ�))$�LOH�GDKD�L\L�J|U�OHELOLU �����
.RQL� GLVWURILVL� WDQÖVÖQGD� HQ� |QHPOL� \HUL� (5*�DOPDNWDGÖU�� $]DOPÖû� \D� GD� ND\EROPXû� NRQL� (5*�\DQÖWÖQD�NDUûÖQ�GDKD�D]�ER]XOPXû�URG�(5*�\DQÖWÖ�WDQÖ�NR\GXUXFXGXU�� %DûND� ELU� LIDGH\OH� URGODU� LOH� LOLûNLOL�VNRWRSLN�(5*·GHNL�\DQÖWODUÖQ�QRUPDO�ROPDVÖQD�NDUûÖQ�NRQLOHU�LOH�LOLûNLOL�IRWRSLN�(5*�\DQÖWODUÖQÖQ�ND\EÖ�WDQÖ\Ö�QHWOHûWLULU�������� %L]LP� ROJXPX]GD� Q|URORMLN�PXD\HQHGH� RSWLN� GLVN� VROXNOXøX� GÖûÖQGD� DQRUPDO OLN�VDSWDQPDGÖ�
*|U�QW�OHPH� WHNQLNOHUL� YH� ODERUDWXYDU� EXOJXODUÖ� LOH�DWHURVNOHURWLN�YH�YDVN�OLWLN�QHGHQOHU�GÖûODQGÖ� �� �EH\LQ�KDVDUÖ� J|]OHQPHGL�� (5*� LQFHOHPHVL� VRQUDVÖQGD�2'6·QLQ� NRQL� GLVWURILVLQH� EDøOÖ� ROGXøXQD� NDUDU�YHULOHQ� ROJX� QDGLU� J|U�OPHVL� YH� D\ÖUÖFÖ WDQÖGD�G�û�Q�OPHVL� JHUHNOLOLøLQL� YXUJXODPDN� DoÖVÖQGDQ�VXQXOGX��
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�� ��.XSHUVPLWK�0-�� %XUGH�50��:DUUHQ� )$� HW� DO��$XWRLPPXQ� RSWLF� QHXURSDWK\� ��HYDOXDWLRQ�DQG�WUHDWPHQW��-�1HXURO�1HXURVXUJ�3VFFKLDWU\��������������� ������� 1HZPDQ�1-�� 6ODYLQ�0��1HZPDQ�6$� 2SWLF�GLVF�SDOORU� ��$� IDOVH� ORFDOL]LQJ� VLJQ��6XUY�2SKWDOPRO���������������� ������� /LYLQJVWRQH�,5��0DVWDJOLD�)/��(GLV�5��+RZH�-:��9LVXDO�LQYRYHPHQW�LQ�)ULHGUHLFK�DWD[LD�DQG�KHUHGLWDU\�VSDVWLF�DWD[LV��$UFK�1HXURO������������� ����� +HFNHQOLYHO\� -5�� 0DUWLQ� '$�� 5 RVDOHV� 72�� 7HODQJHFW DVLD� DQG� RSWLF� DWURSK\� LQ�FRQH�URG�GHJHQHUDWLRQV��$UFK�2SKWDOPRO��������������� ������ 1LNRVNHODLQHQ�(��+R\W�:)��1XPPHOLQ�.��6FKDW]�+��)XQGXV�ILQGLQJV� LQ�/HEHU·V�KHUHGLWDU\�RSWLF�QHXURUHWLQRSDWK\��$UFK�2SKWDOPRO��������������� ����� 0LOOHU� $$(�� &OLQLFDO� IHDWXUHV�YLVXDO� SDWKZD\� V\PSWRPV�� ,Q� �� &RRN� 6'� HG�V���+DQGERRN�RI�0XOWLSOH�6FOHURVLV�� �UG� HG�� FKS����1HZ�<RUN� ��0DUFHO�'HNNHU� ,QF���������������� -DFRSVRQ�'0�� 7KRPSVRQ�+6�� %DUWO\� -$�� ; �OLQNHG� SURJUHVVLYH� FRQH� G\VWURSK\��2SKWDOPRORJ\�������������� ������ 1REOH�.*�� 6LHJHO� ,0��&DUU�5(�� 3URJUHVVLYH� SHULSKHUDO� FRQH� G\VIXQFWLRQ��$P� -�2SKWDOPRO��������������� ����

�� 6]O\N� -3�� )LVKPDQ� *$�� $OH[DQGHU� .5� HW� DO�� &OLQLFDO� VXEW\SHV� RI� FRQH �URG�G\VWURSK\��$UFK�2SKWDOPRO��������������� ������ 5DEE� 0)�� 7VR� 020�� )LVKPDQ� *$�� &RQH�URG� G\VWURSK\�� $� FOLQLFDO� DQG�KLVWRSDWKRORJLFDO�UHSRUW��2SKWDOPRORJ\��������������� �������� 0RRUH�$7��&RQH�DQG�FRQH �URG�G\VWURSKLHV��-�0HG�*HQHW�������������� �������� 5RZH� 6(�� 7UREH� -'�� 6LHYQLJ� 3$�� ,GÖRSDWKLF� SKRWRUHFHSWRU� G\VIXQFWLRQ� FDXVHV�XQH[SODLQHG�YLVXDO�DFXLW\�ORVV�LQ�ODWHU�DGXOWKRRG��2SKWDOPRORJ\���������������� ������ :HOHEHU� 5*�� (YDQV� .*�� 5HWLQDO� GHJHQHUDWLRQV� DQG� G\VWURSKLHV� �� 5HWQLWLV�SLJPHQWRVD�DQG�DOOLHG�GLVRUGHUV��,Q���5\DQ�6-���5HWLQD���%DVLF�VFLHQFH�DQG�LQKHUHWHG�UHWLQDO�GLVHDVH�E\�2JGHQ�7(��+LQ WRQ�'5��9ROXPH�,�����UG�HG���&KS�����6LQJDSRUH���0RVE\���������������
<D]ÖûPD�$GUHVL�'U��(UHQ�*|]NH377�(øLWLP�+DVWDQHVL��1|URORML�.OLQLøL�úHI�0XDYLQL%RVWDQFÖ��ù67$1%8/7HO��������������


