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1LWULN� RNVLW� GDPDUODUGD� GXYDU� WRQXVX� �VW�QGH� EHOLUJLQ� JHYûHWLFL� HWNLVL� RODQ� GDPDU� GXYDU� HQGRWHOL� ND\QDNOÖ� ELU� YD]RGLODWDW|UG�U��3UHHNODPSWLN� JHEHOHUGH�� GLVIRQNVL\RQHO� HQGRWHO� K�FUHOHULQGH�� G�û�N� G�]H\GH� QLWULN� RNVLW� �UHWLPLQLQ� IL]\RSDWRORMLGH� URO�� ROGXøX�G�û�Q�OPHNWHGLU�� %X� oDOÖûPDGD� SUHHNODPSWLN� JHEHOHUGH� YH� EHEHNOHULQGH� SOD]PD� QLWULN� RNVLW� PHWDEROLWOHUL� RODQ� QLWULN� YH� QLWUDW�G�]H\OHUL�|Oo�OHUHN�QLWULN�RNVLW��UHWLPL�NRQXVXQGD�ILNLU�VDKLEL�ROXQPDVÖ�DPDoODQGÖ��%X�DPDoOD�KDVWD�JUXEX�RODUDN����SUHHNODPSWLN�JHEH� �3*�� �Q ����� NRQWURO� JUXEX� RODUDN� ��� QRUPDO� JHEH� NDGÖQ� �.*�� YH� NRUG� NDQÖQGD� oDOÖûPDN� �]HUH� SUHHNODPSWLN� JHEHOHULQ�EHEHNOHUL� �3%�� �Q ���� YH� QRUPDO� JHEHOHULQ� EHEHNOHUL� �.%�� �Q ���� VHoLOGL�� 1LWULW� YH� QLWUDW� WD\LQ� PHWRGX� RODUDN� *ULHVV� �NLQHWLN�NDGPL\XP�UHG�NVL\RQX��\|QWHPL�NXOODQÖOGÖ��
%XOJXODUGD��3*�QLWUDW�G�]H\OHUL��������������PRO�/��RUWDODPD�6'����.*�QLWUDW�G�]H\OHULQH�J|UH�DQODPOÖ�GHUHFHGH�\�NVHN�EXOXQGX��������������PRO�/��S��������'LøHU�SDUDPHWUHOHUGH�NRQWUROH�J|UH�DQODPOÖ�ELU�IDUN�WHVELW�HGLOPHGL��%X�VRQXoODU�D]DOPÖû�HQGRWHOL\DO�K�FUH� QLWULN� RNVLW� �UHWLPLQLQ�� SUHHNODPSVL� IL]\RSDWRORMLVLQGH� HWNHQ� ROGXøX� KLSRWH]LQL� GHVWHNOHPHPHNWHGLU�� 7HUVLQH� 3*·OHUGHNL�\�NVHN� QLWUDW� G�]H\OHUL�� ELOLQPH\HQ� ELU� ND\QDNWDQ� DUWPÖû� QLWULN� RNVLW� �UHWLPLQL� \D� GD� LGUDU� \ROX� LOH� LWUDK� HGLOPHVLQGH� EHOLUJLQ� ELU�D]DOPD\Ö�G�û�QG�UPHNWHGLU�
$QDKWDU�NHOLPHOHU��3UHHNODPSVL��6HUEHVW�5DGLNDO��1LWULN�2NVLW
,QYHVWLJDWLRQ�2I�3ODVPD�1LWULF�2[LGH�0HWDEROLWHV��1LWULWH�$QG�1LWUDWH�/HYHOV� ,Q�3UHFODPSWLF�3UHJQDQW�:RPHQ�$QG�&RUG�%ORRG�2I�7KH�%DELHV
1LWULF�R[LGH� �12�� LV� D�YDVRGLODWRU� DJHQW�GHULYHG� IURP�YDVFXODU� HQGRWKHOLXP�� ,W�KDV�EHHQ� WKRXJKW� WKDW�GHFUHDVHG�SURGXFWLRQ�RI�QLWULF�R[LGH�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�SDWKRJHQHVLV�RI��SUHFODPSVLD��,Q�WKLV�VWXG\��SODVPD�QLWULF�R[LGH�PHWDEROLWHV��QLWUDWH�DQG�QLWULWH� OHYHOV� ZHUH� LQYHVWLJDWHG� DPRQJ� SUHFODPSWLF� SUHJQDQWV� DQG� WKHLU� QHZERUQ� LQIDQWV�� DQG� FRPSDUHG� ZLWK� FRQWURO� JURXSV��3ODVPD�VDPSOHV�ZHUH�FROOHFWHG�IURP����SUHFODPSWLF�SUHJQDQW�ZRPHQ�DQG����FRQWURO�SUHJQDQWV�EHVLGHV�FRUG�EORRG�RI�WKH�QHZERUQ�LQIDQWV�LQ�ERWK�JURXSV��.LQHWLF�FDGPLXP�PHWKRG�ZDV�XVHG�DV�DVVD\�PHWKRG�IRU�12�PHWDEROLWHV�
,Q� UHVXOWV�� RQO\� LQ� SUHFODPSWLF� SUHJQDQWV�� QLWUDWH� OHYHOV� ������������ XPRO�/��PHDQ�6'��ZHUH� VLJQLILFDQWO\� KLJKHU� WKDQ� FRQWURO��������������XPRO�/��S��������7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�FRQWURO�DQG RWKHU�JURXSV�ZLWK�UHVSHFW�WR�QLWULWH�DQG�QLWUDWH�OHYHOV��7KHVH�UHVXOWV�VKRZ�WKDW�WKH�GHFUHDVHG�HQGRWKHOLDO�QLWULF�R[LGH�SURGXFWLRQ�GRHV�QRW�SOD\�DQ�LPSRUWDQW�UROH�RQ�SK\VLRSDWKRORJ\�RI�SUHFODPSVLD��2Q�FRQWUDU\�KLJK�QLWUDWH�OHYHOV�RI�SUHFODPSWLF�SUHJQDQWV�VKRZ�WKH�H[LVWHQFH�RI�LQFUHDVHG�QLWULF�R[LGH�SURGXFWLRQ�IURP�DQ�XQNQRZQ�VRXUFH�DQG�WKH�H[LVWHQFH�RI�D�GHFUHDVHG�XULQDU\�H[FUHWLRQ�
.H\�ZRUGV��3UHFODPSVLD��)UHH�UDGLFDO��1LWULF�R[LGH

1LWULN�2NVLW��12���GDPDU�GXYDUÖ�HQGRWHOLQGH��UHWLOHQ�YH�GDPDU�WRQXVX��VW�QGH�YD]RGLODWDW|U�HWNLVL�RODQ�ELU�ELOHûLNWLU��%X�QHGHQOH�WÖSWD�YD]RGLODWDW|U�YH�DQWLKLSHUWDQVLI�DPDoOD�NXOODQÖOPDNWDGÖU��
$WPRVIHU�KDYDVÖQGD�G�û�N�RUDQGD�EXOXQGXøX�KDOGH��EDFD��HJVR]�JD]Ö�YH�VLJDUD�GXPDQÖQGD�\�NVHN�RUDQGD�EXOXQGXøX�WHVELW� HGLOPLûWLU�� <�NVHN� GR]ODUGD� ROGXNoD� WRNVLN� YH� UHQNVL]� ELU� JD]� RODQ�12 ��ELU� VHUEHVW� UDGLNDO� ROGXøXQGDQ� \DUÖ�



.DUDEXOXW�YH�DUN

��

|PU�� oRN� NÖVDGÖU�� '�û�N� GR]ODUGD� WRNVLN� ROPD\ÖS�|QHPOL� IL]\RORMLN� J|UHYOHUL� EXOXQDQ� 12� PHPHOL�K�FUHOHULQGH ELOLQHQ� HQ� G�û�N� DøÖUOÖNOÖ� VHNUHV\RQ��U�Q�G�U�����
2PXUJDOÖODUGD�12� VHQWHWD]� HQ]LPL� WDUDIÖQGDQ�PROH�N�OHU�2� YH�/�$UMLQLQ�DPLQR�DVLWLQGHQ�VHQWH]OHQLU�12�6(17(7$=��/�$UJ���2� 12� ��6LWU�OOLQ
6X�YH�KDYDGDNL�12� NÖVD�V�UHGH�RNVLMHQOH�RNVLWOHQHUHN�QLWURMHQ� GLRNVLW� 12���� QLWULW� �12���� YH� QLWUDW� �12����DQ\RQODUÖQD�G|Q�û�U�
��12� �2� → ��12��� � � → 1�2�� � � �→ 12�� �12�� ���+�
12��VW�QGHNL�RUWDNODQPÖû�HOHNWURQ�1�YH�2�DWRPODUÖ�DUDVÖ� VWDELO� ELU� UH]RQDQV� J|VWHULU�� (OHNWULNL� \|QGHQ�Q|WUDO� RODQ� 12� PHPEUDQODUGDQ� NROD\� GLII�]H� ROXU��5HVHSW|U�DUDFÖOÖ�HQGRVLWR]D�JHUHNVLQLP�GX\PD]�����
2NVLGDWLI� VWUHVLQ� HQGRWHO� IRQNVL\RQ� ER]XNOXøXQD� YH�GROD\ÖVÖ\OD� IRQNVL\RQX� ER]XODQ� HQGRWHOGHQ� 12� JLEL�YD]RGLODWDW|U� DMDQODUÖQ� VDOÖQÖPÖQÖQ� D]DOPDVÖ� \ROX� LOH�KLSHUWDQVL\RQ� JHOLûPHVLQH� QHGHQ� ROGXøX�G�û�Q�OPHNWHGLU�� *HEHOLøLQ� VRQ� D\ODUÖQGD� JHOLûHQ� YH�JHEHOLN� WRNVLNR]X� GL\H� ELOLQHQ� SURWHLQ�UL�� |GHP��KLSHUWDQVL\RQ� LOH� NDUDNWHUOL� SUHHNODPSVLQLQ�SDWRJHQH]LQGH� YDVN�OHU� HQGRWHOGHQ� VDOÖQDQ� 12��UHWLPLQGHNL� D]DOPDQÖQ� URO�� RODELOHFHøL�G�û�Q�OPHNWHGLU�
%X� oDOÖûPDQÖQ� DPDFÖ� SUHHNODPSWLN� JHEHOHULQ� YHQ|]�NDQ�|UQHNOHULQGH�YH�RQODUÖQ�EHEHNOHULQGHQ�DOÖQDQ�NRU�GRQ�NDQÖ�|UQHNOHULQGH�12�PHWDEROLWOHUL�RODQ�QLWULW�YH�QLWUDW� DQ\RQODUÖQÖQ� G�]H\OHULQLQ� DUDûWÖUÖODUDN�� SUHHN�ODPSVL� IL]\RSDWRORMLVLQGHNL� UROOHULQLQ� DQODûÖOPDVÖQD�NDWNÖGD�EXOXQPDNWÖU��
*(5(d�9(�<g17(0
%LUH\OHU�� ��� 3UHHNODPSWLN� JHEH� DQQHQLQ� YHQ|]� NDQ�|UQHøL�YH�RQODUÖQ�EHEHNOHULQH�DLW����NRUG�NDQÖ�|UQHøL�LOH� ��� VDøOÖNOÖ� DQQHQLQ� YHQ|]� NDQ� |UQHøL� YH� RQODUÖQ�EHEHNOHULQH�DLW����NRUG�NDQÖ�|UQHøL��KHSDULQOL��W�SOHUH�DOÖQGÖ�
gUQHNOHU�� +HSDULQL]H� NDQODU� ����� USP
GH� ��� GN�VDQWULI�M� HGLOHUHN� SOD]PD� HOGH� HGLOGL�� gUQHNOHU�VRPRJ\L� UHDNWLIL� LOH� ���PO����PPRO�/�=Q62������PO���� PPRO�O� 1D2+�� GHSURWHLQL]H� HGLOGLNWHQ� VRQUD�QLWUDW��&X�NDSOÖ� �������JU��&G� LOH�S+·VÖ�����RODQ�JOLVLQ�

WDPSRQX� LOH� QLWULWH� LQGLUJHQLU�� 'DKD� VRQUD� QLWULW�G�]H\L� VXOIDQLODPLGLQ� GLD]RWL]DV\RQX\OD� YH� QDSKWK\O�HWK\OHQH�GLDPLQH�LOH�ELUOHûPHVL�\ROX\OD�|Oo�O�U��
6WDQGDUWODU�� 1LWUDWÖQ� QLWULWH� LQGLUJHQPHVLQLQ�KHVDSODQPDVÖ LoLQ� ��� ¬PRO� O�N� .12�� VWDQGDUGÖ� YH�1LWULW� |Oo�P�� LoLQ� ��� ¬PRO� 1D12� ���� PPRO�/�1D�%�2� GH�o|]�OHQ���VWRN�VWDQGDUW�ODU�KD]ÖUODQGÖ��9H�EXQODUGDQ� VHUL� GLO�V\RQODU� \DSÖODUDN� VWDQGDUWODU�KD]ÖUODQGÖ� YH� D\�QHQ� QXPXQHOHUH� X\JXODQDQ� LûOHPOHU�\DSÖOGÖ�YH�VWDQGDUW�HøULVL�oL]LOGL��
&G� JUDQ�OOHULQLQ� $NWLYDV\RQX�� ���� PRO�/� OLN+�62�� GH� VDNODQDQ� &G� JUDQ�OOHUL� �� GHID� VX� LOH�\ÖNDQÖU�����GN�&X62��LoLQGH�oDONDOD\UDN�EHNOHWLOGLNWHQ�VRQUD���GHID�JO\VLQ�WDPSRQX�LOH�\ÖNDQÖS�NXUXODQGÖNWDQ�VRQUD����GDNLND�LoLQGH�NXOODQÖOGÖ�
'HSURWHLQL]DV\RQ�� ����PO�SOD]PD����PO�1D2+������PO�=Q62��LODYH�HGLOLS����GDN�EHNOHWLOLS������USP�
GH����GDN�VDQWULI�M�HGLOGL��
7RWDO� QLWULW� �QLWUDW�� |Oo�P��� PO� *O\FLQH�1D2+�EXIIHU�� �� PO� GHSURWHLQL]H� VDPSOH�� ���� ��� JU� DNWLYH�NDGPL\XP�LODYH�HGLOLU�YH���
�VRQUD�QLWULW�|Oo�P��LoLQ���PL�VXOIDQLODPLG���PO�11'$�LODYH�HGLOLS���
�VRQUD�����QP�GH�RNXQXU�
6HUEHVW�1LWULW�gOo�P��$NWLI�&G�HNOHQPHGHQ�GHSUR�WHLQL]H� VDPSOH� 
GDQ���PO� DOÖQÖS� ��PO�11'$YH���PO�VXOIDQLODPLG� LODYH� HGLOLU� YH� ��
� VRQUD� ���� QP GH�RNXQXU
1LWUDW� $NWLYLWHVLQLQ� +HVDSODQPDVÖ�� 7RWDO� QLWULW��QLWUDW�QLWULW�� GHøHUOHUL�� QLWUDW� VWDQGDUGÖQGDQ� HOGH�HGLOHQ� IDNW|U� LOH� oDUSÖOÖS� KHVDSODQGÖNWDQ� VRQUD��GLO�V\RQ� NDWVD\ÖVÖ\OD� oDUSÖOÖS�� �QLWUDW� GHøHUL� �WRWDO�QLWULW�²�QLWULW��RODUDN�KHVDSODQGÖ�
%8/*8/$5
7DEOR� �·GH� J|U�OG�ø�� JLEL� 3UHHNODPSWLN� DQQH�QLWUDWÖQGD�� NRQWURO� DQQH� QLWUDWÖQD� J|UH� LVWDWLVWLNVHO�RODUDN� DQODPOÖ� ELU� DUWÖû� ROGXøX� J|]OHQPLûWLU�� 'LøHU�JUXSODU� DUDVÖQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÖ� ELU� IDUN�ROPDVD� GD� NRQWURO EHEHN� QLWUDWÖ� RUWDODPD� GHøHUOHUL�SUHHNODPSWLN� EHEHN� QLWUDWÖQD� J|UH� DUWPÖû�EXOXQPXûWXU��
7$57,ú0$�
3UHHNODPSWLN� JHEHOHUGH� 12� G�]H\OHUL� VDSWDPD\D�\|QHOLN�oDOÖûPDODUGDQ�ELUELUL\OH�oHOLûHQ�VRQXoODU�RUWD\D�NRQPXûWXU��6HOLJPDQ�YH�DUN� SUHHNODPSVLOL�KDVWDODUGD
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7DEOR�� 3UHHNODPSWLN�JHEH�NDGÖQODU�LOH�EHEHNOHULQGH�QLWULW�YH�QLWUDW�RUWDODPD�GHøHUOHUL35((./$037ù.���0($1��6'����PPRO�O� .21752/���0($1��6'����PPRO�O�*(%( %(%(. *(%( %(%(.1ù75ù7 1ù75$7
 1ù75ù7 1ù75$7 1ù75ù7 1ù75$7
 1ù75ù7 1ù75$7����������� ������������ ����������� ������������ ����������� ������������ ����������� ������������
� �3UHHNODPSWLN�JHEH�NDGÖQODU�LOH�NRQWURO�JHEH�NDGÖQ�QLWUDWÖ�DUDVÖQGD�LVWDWLVWLNL�IDUN�J|]OHQGL���S������
NDQ�GRODûÖPÖQGD�QLWULW� G�]H\OHULQLQ� D]DOGÖøÖQÖ� D]DOPÖû�12� VHQWH]LQLQ� SUHHNODPSVLGH� J|U�OHQ� IL]\RSDWRORMLN�GHøLûLPOHUH� NDWNÖGD� EXOXQGXøX� NDYUDPÖQÖ� GHVWHNOH �GLøLQL�|QH�V�UP�ûOHUGLU�$\U ÖFD�SUHHNODPSVLGH�IHWRSOD �VHQWDO� GRODûÖPGD� 12� VHQWH]LQLQ� NDQ� DNÖPÖQÖ� L\LO Hû�WLUPH\H�\|QHOLN�RODELOHFHøL�E|\OHFH�WURPERVLW�DGH]\RQ�YH� DJUHJDV\RQXQX� VÖQÖUODPDGD� ELU� URO�� ROGXøX� G�û ��Q�OP�ûW�U�� 6LOYHU� YH� DUN� ��� SUHHNNDPSVLOL� YH� ���QRUPRWHQVLI� SULPDJUDYLG� JHEHGHQ� DOÖQDQ� YHQ|]� NDQ�|UQHNOHULQGH� QLWUDW� UHG�NVL\RQX� YH� NHPLOXPLQHVDQV�NXOODQDUDN�QLWULW�QLWUDW�G�]H\OHUL�SUHHNODPSVLGH�D]DOPD�ROPDGÖøÖ� VDSWDQPÖûWÖU�� %LU� ED ûND� oDOÖûPDGD� SUHHN�ODPSVLOL� NDGÖQODUGD� LGUDUGD� QLWULN� RNVLW� PHWDEROLW �OHULQLQ� G�]H\LQLQ� D]DOPÖû� ROGXøXQX� DQFDN� SOD]PDGD�D]DOPDGÖøÖQÖ� \LQH� %HJXP� YH� DUN � ��� SUHHNODPSWLN�KDVWDGD�*UHLVV�UHDNVL\RQX�YH�QLWUDWÖQ�QLWULWH�HQ]LPDWLN�UHG�NVL\RQX� VRQUDVÖ� VSHNWURIRWRPHWULN� PHWRGOD� 12�PHWDEROLWOHULQLQ� �ULQHU� G�]H\LQGH� D]DOPD� ROGXøXQX�WHVELW� HWPLûOHUGLU�� 6PDUDVRQ� YH� DUN·QÖQ� \DSWÖøÖ�oDOÖûPDGD� ��� SUHHNODPSVLOL� JHEHGH� VHUXP� QLWUDW�G�]H\OHULQL� |QHPOL� GHUHFHGH� \�NVHN� EXOGXODU�� 'L�/RULR� YH� DUN�� ��� SUHHNODPSVLOL� KDVWD� YH� ��� QRUPR �WHQVLI� JHEHGH�PDWHUQDO� YH� NRUG� SOD]PDVÖQGD�� LGUDUGD�YH� DPQLRQ� VÖYÖVÖQGD� \DSWÖNODUÖ� DUDûWÖUPDGD� *ULHVV�UHDNVL\RQX� LOH� 12� PHWDEROLWOHULQLQ� G�]H\LQL� |OoHUHN�SUHHNODPSWLN� KDVWDODUGD� DQODPOÖ� GHUHFHGH� \�NVHN�EXOPXûODUGÖU��1RUULV� YH� DUN �� LVH� SUHHNODPSVLGH�12��UHWLPLQLQ� XWHURSODVHQWDO�� IHWRSODVHQWDO�� YH� SHULIHULN�GRODûÖPGD� QRUPRWHQVLI� JHEHOHUGH� \�NVHN� ROGXøXQX�EXOPXûODUGÖU��0XWOX� YH� DUN �� SUHHNODPSWLN�KDVWDODUGD�SOD]PD� 12� PHWDEROLWOHULQLQ� G�]H\LQLQ� D]DOGÖøÖQÖ�VDSWDPÖûODUGÖU�� 3DWKDN� YH� DUN �� LVH� SUHHNODPSWLN� ND �GÖQODUGD� VHUXP�QLWULW� YH�QLWUDW� G�]H\OHULQL� QRUPR WHQ�VLIOHUGHQ�DQODPOÖ�GHUHFHGH�\�NVHN�EXOPXûODU�YH�D\UÖFD�QLWULW�QLWUDW� G�]H\OHUL� LOH� GLDVWROLN� NDQEDVÖQFÖ� YH�SURWHLQ�UL� DUDVÖQGD� ���� NRUHODV\RQ� ROGXøXQX� VDSWD �PÖûODUGÖU�� <LQH� ELU� EDûND� oDOÖûPDGD� PDWHUQDO� VHUXP�QLWULW� G�]H\OHULQL� SUHHN�ODPSVLGH� \�NVHN� EXOPXû�ODUGÖU��� &RQUDG� YH� DUN�� 12� VHQWH]LQLQ� QRUPDO�JHEHOLNWH� DUWWÖøÖ� SUHHNODPSVLGH� LVH� D]DOGÖøÖ� KLSRWH]LQL�WHVW�HWPLûOHU��12� \|Q�QGHQ�IDNLU�ELU�GL\HWOH�EHVOHQHQ�QRUPDO�JHEH�YH�SUHHNODPSWLN�JH �EH�NDGÖQODUGD�SOD]PD�YH� LGUDUGD� 12� G�]H\OHULQL� |Oo HUHN� DUWÖû� ROPDGÖøÖQÖ�VDSWDPÖûODUGÖU���

%L]� LVH� oDOÖûPDPÖ]GD� SUHHNODPSWLN� JHEHOHUGH� QLWUDW�G�]H\LQL� NRQWURO� JHEHOHULQH� J|UH� DQODPOÖ� GHUHF HGH�\�NVHN� EXOXUNHQ�� GLøHU� SDUDPHWUHOHUGH� NRQWUROH� J|UH�DQODPOÖ� IDUN� WHVSLW� HWPHGLN�� %L]LP� EXOGXøXPX]� VR �QXoODU�D]DOPÖû�12��UHW LPLQLQ�SUHHNODPSVL�IL]\RSDWR �ORMLVLQGH� URO� R\QDGÖøÖQÖ� VDYXQDQ� KLSRWH]L� GHVWHNOH �PHPHNWHGLU�� 7HUVLQH� SUHHNODPSWLN� JHEHOHUGHNL� � \�N �VHN� QLWUDW� G�]H\OHUL� ELOLQPH\HQ� ELU� ND\QDNWDQ� DUWPÖû�QLWULN� RNVLW� �UHWLPLQL� \DGD� LGUDU� \ROX� LOH� LWUDK� HGLO �PHVLQGH� EHOLUJLQ� ELU� D]DOPD\Ö� YH� EXQODUÖQ� ELU� oHûLW�VDYXQPD� PHNDQL]PDVÖ� RODUDN� URO� R\QDGÖøÖQÖ� G�û� Q�G�UPHNWHGLU�
*|U�OG�ø�� JLEL�� � EX� NRQXGD� \DSÖODQ� oDO ÖûPDODUÖQ� ELU�NÖVPÖ� SUHHNODPSVLGH�12� G�]H\LQLQ� D]DOGÖøÖQÖ� YH� EX�GXUXPXQ� SUHHNODPSVL� IL]\RSDWRORMLVLQGH� URO� R\QD �GÖøÖQÖ�J|VWHULUNHQ��GLøHU�ED]Ö�oDOÖûPDODU�LVH�SUHHNODPS �VLGH�12�G�]H\LQGH�QRUPRWHQVLIOHUH�J|UH�DQODPOÖ�DUWÖû�ROGXøXQX�YH�EXQXQ�YD]RGLODWDW|U�HWNL VL�ROGXøX�ELOLQHQ�12� LQ� SUHHNODPSVLQLQ� IL]\RSDWRORMLVLQGHNL� URO �Q��WDUWÖûÖOÖU� KDOH� JHWLUGLøLQL� YH� SUHHNODPSVL� QHGHQL�ROPDNWDQ� oÖNÖS� SUHHNODPSVLQLQ� ELU� VRQXFX� RODUDN�DGHWD� ELU� VDYXQPD� PHNDQL]PDVÖ� ûHNOLQGH� GHYUH\H�JLUGLøLQL�G�û�QG�UPHNWHGLU��
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