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$PLQR� DVLW� PHWDEROL]PDVÖ� YH\D� KRPRVLVWHLQ� PHWDEROL]PDVÖQD� DLW� NDOÖWVDO� ER]XNOXNODU� Y DVN�OHU� KDVWDOÖNODUÖQ�SDWRJHQH]LQGH� V|]� HGLOPHNWHGLU�� %L]� NRURQHU� DUWHU� KDVWDOÖøÖQÖQ� �.$+�� WHûKLVLQGH� KRPRVLVWHLQ� VHYL\HVLQLQ�VDSWDQPDVÖQÖQ� NOLQLN� |QHPLQL� DUDûWÖUGÖN�� dDOÖûPD� KDVWDODUÖ� �Q ���� DQML\RJUDILN� VRQXoODUD� GD\DQDUDN� QRUPDO�NRURQHUL� RODQ� JUXS� �Q ���� YH� NRURQHU� DUWHU� KDVWDOÖøÖ� RODQ� JUXS� �Q ���� RODUDN� NDWRJRUL]H� HGLOGL��.RURQHU� DUWHU�KDVWDOÖøÖ�RODQ�KDVWDODU�QRUPDO�NRQWURO�JUXEXQGDQ�GDKD�\�NVHN�KRPRVLVWHLQ�G�]H\OHULQH�VDKLSWL������ r����·H�NDUûÖQ�����r����� QPRO�PO�� S��������� .RURQHU� DUWHU� KDVWDODUÖQGD� \ �NVHN� GDQVLWHOL� OLSRSURWHLQ� �+'/�� G�]H\OHUL� GDKD�G�û�N����r��¶H�NDUûÖQ���r���QPRO�PO��S��������YH�WULJOLVHULW�G�]H\OHUL�GDKD�\�NVHN�LGL������ r��·H�NDUûÖQ����r���PJ�GO�� S�������� )DNDW� .$+� JUXEX� LOH� NRQWURO� JUXEX� DUDVÖQGD� SOD]PD� WRWDO� NROHVWHURO� YH� G�û�N� GDQ VLWHOL�OLSRSURWHLQ� G�]H\OHUL� DoÖVÖQGDQ� |QHPOL� ELU� IDUN� \RNWX�� $\UÖFD� .$+� JUXEX� LOH� NRQWURO� JUXEXQGD� KLSHUWDQVL\RQ��+7���GLDEHWHV�PHOOLWXV��'0��YH�VLJDUD�LoLFLOLøLQLQ�\�]GHVL�DoÖVÖQGDQ�|QHPOL�ELU�IDUN�YDUGÖ��+HSVL�LoLQ��S��������
%L]LP�YHULOHULPL]�KLSHUKRPRVLVWHLQHPLQLQ� DWHURVNOHUR]� LoLQ� ULVN� IDNW|UOHULQH� VDKLS�KDVWDODUGD� \�NVHN� SUHYDODQVD�VDKLS� ROGXøXQX� J|VWHUPHNWHGLU�� $WHURVNOHUR]� LoLQ� ULVN� IDNW|UOHUL� LQFHOHPHVLQGH� KRPRVLVWHLQ� VHYL\HVLQH� GH� UXWLQ�EDNÖOPDOÖ�YH�WHGDYL�HGLOPHOLGLU�
$QDKWDU�NHOLPHOHU��+RPRVLVWHLQ��.RURQHU�DUWHU�KDVWDOÖøÖ
3ODVPD�+RPRF\VWHLQH�/HYHOV�LQ�3DWLHQWV�ZLWK�$WKHURVFOHURWLF�&RURQDU\�$UWHU\�'LVHDVH
,QKHULWHG� GLVRUGHUV� RI� DPLQR� DFLG� PHWREROLVP� RU� KRPRF\VWHLQH� PHWREROLVP� KDYH� EHHQ� LPSOLFDWHG� LQ� WKH�SDWKRJHQHVLV� RI� YDVFXODU� GLVHDVH�� 7KH� D XWKRUV� LQYHVWLJDWHG� WKH� FOLQLFDO� VLJQLILFDQFH� RI� KRPRF\VWHLQH� OHYHO�GHWHUPLQDWLRQ�LQ�GLDJQRVLV�RI�FRURQDU\�DUWHU\�GLVHDVH��&$'���7KH�VWXG\�SDWLHQWV��Q �����EDVHG�RQ�DQJLRJUDSKLF�UHVXOWV��ZHUH�FDWHJRUL]HG�DV�D�QRUPDO�FRURQDU\�JURXS��Q ����DQG�D�&$'�JURXS��Q  �����3DWLHQWV�ZLWK�FRURQDU\�DUWH\�GLVHDVH�KDG�D�KLJKHU�KRPRF\VWHLQH�OHYHO�WKDQ�FRQWURO�VXEMHFWV������� r�����YV�����r�����QPRO�PO��S���������+LJK� GHQVLW\� OLSRSURWHLQ� �+'/�� FKROHVWHURO� OHYHOV� ZHUH� ORZHU� ��� r��� YV� ��r��� QPRO�PO�� S������� DQG�WULJO\FHULGHV� OHYHOV� ZHUH� KLJKHU� ����r��� YV� ���r��� PJ�GO�� S������� LQ� SDWLHQWV� ZLWK� FRURQDU\� DUWH\� GLVHDVH��+RZHYHU� SODVPD� WRWDO� FKROHVWHURO� DQG� ORZ� GHQVLW\� OLSRSURWHLQ� �/'/�� FKROHVWHURO� OHYHOV� ZHUH� QRW� VLJQLILFDQWO\�GLIIHUHQW�EHWZHHQ�SDWLHQWV�ZLWK�FRURQDU\�GLVHDVH�DQG�FRQW URO�VXEMHFWV��,Q�DGGLWLRQ�WKH�SHUFHQWDJH�RI�K\SHUWHQVLRQ��+7���GLDEHWHV�PHOOLWXV��'0���DQG�FLJDUHWWH�VPRNHUV�EHWZHHQ�&$'�DQG�FRQWURO�JURXSV�GLIIHUHG�VLJQLILFDQWO\��IRU�DOO�� S�������� 2XU� GDWD� VXJJHVW� WKDW� K\SHUKRPRF\VWHLQHPLD� LV� KLJKO\� SUHYDOHQW� LQ� SDWLHQWV ZLWK� ULVN� IDFWRU� IRU�DWKHURVFOHURVLV��+RPRF\VWHLQH�OHYHO�VKRXOG�EH�PHDVXUHG�URXWLQHO\�LQ�SDWLHQWV�ZLWK�ULVN�IDFWRUV�IRU�DWKHURVFOHURVLV�DQG�WUHDWHG�
.H\�ZRUGV�+RPRF\VWHLQH��&RURQDU\�DUWHU\�GLVHDVH

%D]Ö�GRøXPVDO�PHWDEROLN�ER]XNOXNODU� NRURQHU� DUWHU�KDVWD OÖøÖQÖQ� �.$+��JHOLûPHVLQH�QHGHQ�RODELOLU �� +LSHUOLSLGHPL��KLSHUWDQVL\RQ��GL\DEHW��VLJDUD�YH�SR]LWLI�DLOHVHO�|\N��JLEL�.$+·QD�QHGHQ�RODELOHFHN�ULVN�IDNW|UOHUL�ROPDNVÖ]ÖQ�ELUoRN�KDVWDGD�.$+�J|U�OHELOLU ���� 6RQ�]DPDQODUGD�ELUoRN�oDOÖûPDGD�KLSHUKRPRVLVWHLQHPLQ LQ�.$+�LoLQ�ELU�ULVN�IDNW|U��
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ROGXøX� UDSRU� HGLOPLûWLU ���� $UWPÖû� KRPRVLVWHLQ�G�]H\OHULQLQ�YDVN�OHU�KDVWDOÖøÖQ�JHOLûPHVL�YH� LOHUOHPH �VLQH� \RO� DoPDVÖQÖQ� RODVÖ� PHNDQL]PDODUÖ� WURPERVLW��SÖKWÖODûPD� IDNW|UOHUL� YH� HQGRWHO� �]HULQGHNL� HWNLOHULQL�LoHUPHNWHGLU�
+RPRVLVWHLQ� ELU� DPLQRDVLW� RODQ�PHWLRQLQLQ�PHWDER �OL]PDVÖ� HVQDVÖQGD�RUWD\D�oÖNDQ�ELU� DUD�PHWDEROLWWLU�YH�NRQVDQWUDV\RQX�JHQHWLN��SDWRORMLN�YH�Q�WULV\RQHO� IDN �W|UOHU� WDUDIÖQGDQ� HWNLOHQLU �� +RPRVLVWHLQ� YDVN�OHU� HQ �GRWHO\XPGD�GLUHNW� NLP\DVDO�KDVDUODQPD�\DSDUDN� H ODV�WLN�ODPLQDQÖQ�]HGHOHQPHVLQH�YH�OLSRSURWHLQ �SURWHRJOL�NDQ� NRPSOHNVLQLQ� GDPDU� GXYDUÖQGD� ELULNPHVLQH� QH �GHQ�ROXU��
'DKD�|QFH�KLSHUKRPRVLVWHLQHPL�G�]H\OHUL�LOH�NRURQHU�DUWHU�KDVWDOÖøÖ�DUDVÖQGD�ELU�LOLûNLQLQ�ROGXøXQX�J|VWHUHQ�ELUoRN�oDOÖûPD������� ROPDVÖQD UDøPHQ�EX�oDOÖûPD\Ö�EL]�NHQGL� KDVWD� YH� QRUPDO� NRQWURO� JUXEXQGDQ� ROXûDQ�oDOÖûPD�SRS�ODV\RQXPX]GD��DQML\RJUDILN�RODUDN�.$+�VDSWDQDQ� KDVWDODU� LOH� DQML\RJUDILN� RODUDN� .$+� WHVSLW�HGLOPH\HQ� ELUH\OHUGH� SOD]PD� KRPRVLVWHLQ� G�]H\OHUL�NDUûÖODûWÖUPDN� YH� .$+� LOH� KRPRV LVWHLQ� DUDVÖQGD� ELU�LOLûNLQLQ�ROXS�ROPDGÖøÖQÖ�DUDûWÖUPDN�LoLQ�SODQODGÖN�
*(5(d�9(�<g17(0
+DVWDODU� %X� oDOÖûPD� J|ø�V� DøUÖVÖ� VHPSWRPODUÖ\OD�EDûYXUDQ� YH� NRURQHU� DQML\RJUDIL� VRQXFXQGD� NRURQHU�DUWHU� KDVWDOÖøÖ� WHVELW� HGLOHQ� ��� KDVWD\Ö� YH� NRURQHU�DQML\RJUDILVL� QRUPDO� ��� KDVWDGDQ� ROXûDQ� NRQWURO�JUXEXQX� LoHUL\RUGX�� *UXSODU�� \Dû�� FLQVL\HW� \|Q�QGHQ�EHQ]HU�KDVWDODUGDQ�ROXûWXUXOGX��
.DQ�gUQHNOHULQLQ�7RSODQPDVÖ��+RPRVLVWHLQ�G�]H\OHUL�LoLQ�NDQ�|UQHNOHUL�NRURQHU�DQML\RJUDILGHQ���J�Q�VRQUD�EUDNL\DO�YHQGHQ�X\JXQ�ELU�ûHNL OGH�DOÖQDUDN��.��('7$�LoHUHQ� W�SOHUH� NRQXOGX�� $OÖQDQ� NDQ� |UQHNOHUL� KHPHQ�ODERUDWXYDUD�XODûWÖUÖOGÖ�YH�X\JXQ�ûHNLOGH�D\UÖODUDN�oDOÖû �PD� J�Q�QH� NDGDU� EHNOHWOLGL�� +RPRVLVWHLQ� G�]H\OHUL�

6PROLQ� YH� 6FKQHLGHULQ� PHWRGXQD� GD\DQDUDN� NURPD �WRJUDIL�YH�HOHNWURNLP\DVDO�\ |QWHPL\OH�|Oo�OG���6RQXo �ODU�QPRO�PO�RODUDN�LIDGH�HGLOGL��'LøHU�WHVWOHU�LoLQ�NDQ�|UQHNOHUL������VDDW�DoOÖNWDQ�VRQUD�NRURQHU�DQML\RJUDIL�HVQDVÖQGD�EUDNL\DO�YHQGHQ�DOÖQGÖ��7RWDO�NROHVWHURO��WUL �JLOLVHULG�+LWDFKL²���� RWR� DQDOL]DW|U�QGH �%RHKULQJHU�PDQQKHLP�$OPDQ\D�� HQ]LPDWLN� NRORULPHWULN� \|QWHP�LOH� |Oo�OG��� +'/� NROHVWHURO� PJ �IRVIRWXQJXVWDW� o|N�W�UPH� \|QWHPL� LOH� PDQ�HO� RODUDN� |Oo�OG�� $\UÖFD��/'/�NROHVWHURO�)ULHGHZDOG�IRUP�O�\OH�KHVDSODQGÖ�
$QML\RJUDILN�$QDOL]��.RURQHU� DQML\RJUDIL� IHPRUDO� DU �WHUGHQ�SHUN�WDQ�J LULûLP�\ROX\OD�\DSÖOGÖ��7�P�NRURQHU�DQML\RJUDILOHU� KDVWDODUÖQ� NLPOLøL� YH� NOLQLN� |]HOOLNOHULQL�ELOPH\HQ�GHQH\LPOL� LNL� J|]OHPFL� WDUDIÖQGDQ�GHøHUOHQ �GLULOGL�� /XPHQL� ���·GHQ� ID]OD� GDUDOWDQ� OH]\RQODU� | �QHPOL� NRURQHU� DUWHU� KDVWDOÖøÖQÖQ�ELU� J|VWHUJHVL� RODUDN�NDEXO�HGLOGL�
ùVWDWLVWLNVHO� $QDOL]� %DøÖPVÖ]� JUXSODU� DUDVÖQGD� SDUD �PHWULN�NDUûÖODûWÖUPDODU�VWXGHQW �W�WHVWL�LOH�\DSÖOGÖ��*UXS�ODU� DUDVÖ� SDUDPHWULN� ROPD\DQ� NDUûÖODûWÖUPDODU� NL �NDUH�WHVWL�LOH�\DSÖOGÖ� 7�P�GHøHUOHU�RUWDODPDr6'�RODUDN�LID�GH�HGLOGL��3������ROGXøXQGD�DQODPOÖ�NDEXO�HGLOGL�
%8/*8/$5
dDOÖûPD� JUXEX� NRURQHU� DQML\RJUDILOHULQGH� NRURQHU�DUWHU� KDVWDOÖøÖ� RODQODU� �.$+� JUXEX�� Q ���� YH� ROPD �\DQODU��.RQWURO�JUXEX��Q ����RODUDN�LNL�JUXSWD�GHøHU �OHQGLULOGL��+HU� LNL�JUXSWD�\Dû�YH�FLQVL\HW�DoÖVÖQGDQ�ELU�IDUN�\RNWX� *UXSODUD�J|UH�KDVWDODUÖQ�NOLQLN�YH�ODERUDW �XYDU�|]HOOLNOHUL�7DEOR��·GH�J|VWHULOPLûWLU�
*UXS�·GH� \Dû� RUWDODPDVÖ� ��r�� \ÖO� LNHQ� *UXS�·GH� LVH���r�� \ÖO� LGL��.$+� JUXEX� LOH� NRQWURO� JUXEX� NOLQLN� YH�ODERUDWXYDU� SDUDPHWUHOHUL� DoÖVÖQGDQ� NDUûÖODûWÖUÖOGÖøÖQ �GD�� KRPRVLVWHLQ� �S�������� KLSHUWDQVL\RQ� �S��������VLJDUD� LoLPL� �S�������� GL\DEHWHV� PHOOLWXV� �S ��������WULJOLVHULW� �S�������� +'/�NRO� �S�������� DUDVÖQGD� DQ�
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ODPOÖ�IDUN�EXOXQXUNHQ��WRWDO�NRORVWHURO��/'/ �NRO�GLøHU�SDUDPHWUH�RUWDODPDODUÖ�DUDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQ �ODPOÖ�IDUN�EXOXQDPDGÖ��S!������
7$57,ú0$�
3OD]PD� KRPRVLVWHLQ� VHYL\HVLQGH� EHOLUJLQ� \�NVHOPH\H�QHGHQ� RODQ� KRPRVLVWHLQLQ� PHWDEROLN� ER]XNOXøXQXQ�FLGGL�YH�KD\DWÖ�WHKGLW�HGLFL�YDVNXOHU�NRPSOLNDV\RQODUD�QHGHQ� ROGXøX� ELOGLULOPLûWLU �� *HQHVW� -�� YH� DUN�ODUÖ�\DSWÖNODUÖ�oDOÖûPDGD�.$+�RODQ�KDVWDODUGD�KRPRVLVWHLQ�VHYL\HVLQLQ� QRUPDO� NRURQHU� DUWHUOHUL� RODQ� NRQWURO�JUXEXQGDQ� GDKD� \�NVHN� ROGXøXQX� UDSRU� HWWLOHU ��+RPRVLVWHLQ�G�]H\LQGH�RUWD�GHUHFHGH�\�NVHOPH�.$+��YH�SHULIHULN�GDPDU�KDVWDOÖøÖ�LoLQ�ELU�ULVN�IDNW|U�G�U ��������
+RPRVLVWHLQ�ELU�DPLQR�DVLW�RODQ�PHWLRQLQLQ�PHWDER �OL]PDVÖ� HVQDVÖQGD� RUWD\D� oÖNDQ� ELU� DUD� PHWDEROLWWLU��+RPRVLVWHLQLQ�\DNODûÖN�����·VL�WUDQVV�OILUDV\RQ�\ROX �QD� JLUHUHN� VLVWHLQH� G|Q�û�U � JHUL� NDODQÖ� LVH� UHPHWLODV�\RQ�\ROX�LOH�PHWLRQLQH�G|Q�û�U��%X�UHDNVL\R QODU�HVQD�VÖQGD�YLWDPLQ�%���3LURGRNVLQ���YLWDPLQ �%����.REDOD�PLQ�� YH� IRODW� NR�IDNW|U� RODUDN� URO� R\QDU�� 'ROD\VÖ\OD�KRPRVLVWHLQLQ� HQ]LP� GHIHNWOHUL� VRQXFX� \�NVHOPHVL�GXUXPXQGD�EX�YLWDPLQOHU�WHGDYLGH�|QHPOL�URO�R\QD\D �ELOLU�� <DSÖODQ� ELU� oDOÖûPDGD� YLWDPLQ �%�� HNVLNOLøL� RODQ�KDVWDODUGD�EX�YLWDPLQLQ�\HULQH�NRQXOPDVÖ�LOH�PHWLRQLQ�LQWROHUDQVÖQÖQ� G�]HOGLøL� UDSRU� HGLOGL �� %X� oDOÖûPDGD�NRQWURO� JUXEX� LOH� .$+� JUXEXQGD� KRPRVLVWHLQ� YH�GLøHU� NRURQHU� DUWHU� KDVWDOÖøÖ� LoLQ� ULVN� WHûNLO� HGHQ�IDNW|UOHU� NDUûÖODûWÖUÖOGÖ�� .$+� JUXEXQ GD� VÖUDVÖ� LOH�KRPRVLVWHLQ�G�]H\OHUL�G�]H\OHUL��S���������KLSHUWDQVL �\RQ��S��������VLJDUD�LoLPL��S��������GL\DEHWHV�PHOOLWXV��S��������WULJOLVHULW��S��������+'/ �NRO��S�������GDKD�\�NVHNWL�YH�EX�LVWDWLVWLNVHO�DoÖGDQ�DQODPOÖ\GÖ��IDNDW�WR �WDO�NRORVWHURO���/'/�NRO�G�]H\OHUL�DUDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ� IDUN�EXOXQDPDGÖ��%X�EXOJXODU�NRURQHU�DUWHU�KDVWDOÖøÖQGD�KRPRVLVWHLQ�G�]H\OHULQLQ�GLøHU�oDOÖ �ûÖODQ� SDUDPHWUHOHUH� J|UH� GDKD� DQODPOÖ� ELU� ûHNLOGH�\�NVHN�RODELOHFHøLQL�J|VWHUPHNWHGLU��%L]LP�oDOÖûPDPÖ �]ÖQ� VRQXFXQX�GRøUXOD\DQ� \DGD�EHQ]HU� VRQXoODUÖ� RODQ�OLWHUDW�UGH�ELUoRN�oDOÖûPD���� YDUGÖ��$\UÖFD�EHQ]HU� VR�QXoODUÖQ� oÖNPDVÖQÖ� W�P� EX� oDOÖûPDODUÖQ� D\QÖ� NOLQLN�WDEOR\D�VDKLS�JUXSODUÖ�LoHUPHVLQH�YH�oDOÖûÖODQ�SDUDPHW �UHOHULQLQ� D\QÖ� \|QWHPOHUOH� |Oo�OPHVLQH� EDøOD\DELOLUL] ��+RPRVLVWHLQ�VHYL\HVLQLQ����PLNUR �PRO�/�ROPDVÖ�RUWD�GHUHFHGH�KLSHUKRPRVLVWHLQHPL�RODUDN�WDQÖPODQÖ U��� %L�

]LP� oDOÖûPDPÖ]GD� .$+� JUXEXQGD� RUWDODPD� SOD] PD�KRPRVLVWHLQ� VHYL\HVL� ����������� QJ�PO� RODUDN�|Oo�OG���%XGD�.$+�JUXEXPX]XQ�RUWDODPD�KRPRVLV �WHLQ�G�]H\OHUL� DoÖVÖQGDQ�\�NVHN�GHUHFHGH�KLSHUKRPR �VLVWHLQHPL\H�VDKLS�ROGXøXQX�J|VWHUL\RUGX�
6RQXo�RODUDN��EL]LP�oDOÖûPDPÖ]D�J|UH�SOD]PD�KRPR �VLVWHLQ� VHYL\HVL� .$+� LoLQ� ELU� ULVN� IDNW|U�G�U�� %X�\�]GHQ�DWHURVNOHURWLN�NRURQHU�DUWHU�KDVWDOÖøÖ�ULVN�IDN �W|U�GHøHUOHQGLULOPHVLQH�UXWLQ�SOD]PD�KRPRVLVWHLQ�G� �]H\OHULQH�EDNÖOPDVÖ�YH�KLSHUKRPRVLVWHLQHPL�WHVSLW�HGL �OHQ�KDVWDODUGD�V�UDWOH�WHGDYL�HGLOPHVL�JHUHNWLøLQH�LQDQ �PDNWD\Ö]�
.$<1$./$5
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