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6RøXN� VWUHVLQLQ� PHPHOL� KD\YDQODUGD� DGUHQHUMLN� VLVWHPL� X\DUGÖøÖ� YH� NDWHNRODPLQ� VHQWH]LQGH� DQDKWDU� URO�� RODQ�WLUR]LQ�KLGURNVLOD]��7+��HQ]LP�DNWLYLWHVLQL�DUWÖUGÖøÖ�ELOLQPHNWHGLU��%X�oDOÖûPDGD�HSLQHIULQ�YH�VRøXN�VWUHVLQLQ�VÖoDQ�DGUHQDO� PHGXOOD�� NDOS� YH� KLSRWDODPXV� GRNXODUÖQGD� 7+� HQ]LP� DNWLYLWHVL� YH� WRWDO� 51$� VHYL\HVL� �]HULQH� HWNLOHUL�NDUûÖODûWÖUPDOÖ� RODUDN� DUDûWÖUÖOGÖ�� (SLQHIULQ� X\JXODPDVÖ� LOH� KHU� �o� GRNXGD� 7+� HQ]LP� DNWLYLWHVL� YH� WRWDO� 51$�PLNWDUÖQGD� EHOLUJLQ� DUWÖû� ND\GHGLOGL�� ��� VDDW� VRøXN� VWUHVL� X\JXODPDVÖ� VRQXFXQGD� KHU� �o� GRNXGD� 7+� HQ]LP�DNWLYLWHVLQLQ�DUWWÖøÖ�EHOLUOHQGL��%HQ]HU�ûHNLOGH�DGUHQDO�PHGXOOD�KDULo�NDOS�YH�KLSRWDODPXV�WRWDO�51$�PLNWDUÖQGD�GD�DUWÖû�ND\GHGLOGL��
$QDKWDU�NHOLPHOHU� (SLQHIULQ��6RøXN�VWUHVL��7LUR]LQ�+LGURNVLOD]��6ÖoDQ
(IIHFWV�RI�(SLQHSKULQH�$QG�&ROG�6WUHVV�2Q�7\URVLQH�+\GUR[\ODVH�(Q]\PH�$FWLYLW\
,W� KDV� EHHQ� NQRZQ� WKDW� WKH� FROG� VWUHVV� LQGXFWV WKH� DGUHQHUJLF� V\VWHP� DQG� LQFUHDVHV� W\URVLQ� K\GUR[\ODVH� �7+��HQ]\PH�DFWLYLW\�ZKLFK�KDV�D�NH\�UROH�RQ�WKH�FDWHFKRODPLQH�V\QWKHVLV��,Q�WKLV�VWXG\��WKH�HIIHFWV RI�HSLQHSKULQH�DQG�FROG� VWUHVV� RQ�7+� HQ]\PH� DFWLYLW\� DQG� WRWDO� 51$� OHYHO� RI� UDW� DGUHQDO�PHGXOOD�� KHDUW� DQG� K\SRWKDODPXV�ZHUHH[DPLQHG� FRPSDUDWLYHO\�� ,W� ZDV� IRXQG� WKDW� WKHUH� ZDV� FOHDU� LQFUHDVH� RI� 7+� HQ]\PH� DFWLYLWLHV� DQG� WRWDO� 51$�FRQFHQWUDWLRQV�LQ�WKUHH�WLVVXHV�ZLWK�DGPLQLVWUDWLRQ�RI�HSLQHSKULQH��,W�ZDV�DOVR�REVHUYHG�WKDW�WKHUH�ZDV�DQ�LQFUHDVH�LQ�7+�HQ]\PH�DFWLYLW\�DW� WKH�HQG�RI� WKH����KRXU�FROG�VWUHVV� WUHDWPHQW��6LPLODUO\�� WRWDO�51$�FRQFHQWUDWLRQ�ZDV�LQFUHDVHG�LQ�KHDUW�DQG�K\SRWKDODPXV�H[FHSW�DGUHQDO�PHGXOOD��
.H\�ZRUGV� (SLQHSKULQH��&ROG�6WUHVV��7\URVLQH�+\GUR[\ODVH��5DW��

�� %X�oDOÕúPD�øQ|Q��hQLYHUVLWHVL�$UDúWÕUPD�)RQX� WDUDIÕQGDQ�������QROX�SURMH�NDSVDPÕQGD�GHVWHNOHQPLú�YH�����.DVÕP������ WDULKOHUL�DUDVÕQGD�'HQL]OL¶GH�G�]HQOHQHQ����8OXVDO�7ÕEEL�%L\RORML���.RQJUHVLQGH�SRVWHU�ELOGLUL�RODUDN�VXQXOPXúWXU�

.DWHNRODPLQOHU�� KRPHRVWD]LVLQ� NRUXQPDVÖQGD� HWNLQ� URO� R\QD\DQ� HQGRNULQ� YH� Q|URWUDQVPLWWHU DNWLYLWH\H� VDKLS�EL\RNLP\DVDO�PDGGHOHUGLU�

.DWHNRODPLQOHU� NDQ�EH\LQ� HQJHOLQL� DûDPDGÖNODUÖQGDQ� EH\LQGH� ORNDO� RODUDN� VHQWH]� HGLOPHOLGLUOHU�� .DWHNRODPLQOHU�PHUNH]L� VLQLUVHO� LûOHYOHUGH� Q|URWUDQVPLWWHU� YH� PRG�ODW|U� RODUDN� DNWLYLWH� J|VWHULUOHU�� .DWHNRODPLQOHULQ� VHQWH]L� YH�VDOÖQPDVÖ� EH\LQGH�� DGUHQDO� NURPDIILQ� K�FUHOHUGH�� VHPSDWLN� JDQJOLRQODUGD� YH� NDOSWH�PH\GDQD� JHOPHNWHGLU��.DWHNRO�DPLQOHULQ�EL\RVHQWH]�KÖ]Ö��EL\RVHQWH]GH�\HU�DODQ�HQ]LPOHULQ�DNWLYLWHVLQLQ�DUWPDVÖQÖQ�ELU�VRQXFXGXU��%X�HQ]LPOHUGHQ�HQ�oRN�LIDGH�HGLOHQL��UHDNVL\RQXQ�LON�EDVDPDøÖQÖ�NDWDOL]OH\HQ�WLUR]LQ�KLGURNVLOD]��7+��HQ]LPLGLU��7+�HQ]LP�DNWLYLWHVLQGH�NL�GHøLûLNOLNOHU�SUHWUDQVODV\RQDO�YH�SRVWWUDQVODV\RQDO�G�]HQOHPHOHUL�LoHUHQ�oRN�\|QO��K�FUHVHO�NRQWURO�PHNDQL]PDODUÖ�WDUDIÖQGDQ�NRQWURO�HGLOPHNWHGLU��
6RøXN�VWUHVL� VLPSDWRDGUHQDO� VLVWHPGH�NDWHNRODPLQ�VHQWH]�YH�VDOÖQÖPÖQÖ�DUWÖUPDNWDGÖU��.URQLN�VRøXN�VWUHVLQLQ�EH\LQ��DGUHQDO�EH]��NDOS�JLEL�oHûLWOL�GRNXODUGD�7+�VHQWH]LQGHNL�GHøLûLNOLNOHUL�LQG�NOHGLøL��E|\OHFH�7+�HQ]LPLQLQ�DNWLYLWHVLQL��P51$�YH�SURWHLQ�PLNWDUÖQÖ�|QHPOL�|Oo�GH�DUWWÖUGÖøÖ�ELOGLULOPLûWLU����
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7DEOR��� (SLQHIULQ�YH�VRøXN�VWUHVL�X\JXODPDVÖ�LOH�7+�HQ]LP�DNWLYLWHVL�GHøLûLPL�
*UXS 7+�$NWLYLWHVL��QPRO�PJ�SURWHLQ��VDDW�$GUHQDO�PHGXOOD .DOS +LSRWDODPXV.RQWURO ������r ���� �����r���� �����r����(SLQHIULQ ������r ����� �����r���� �����r����6RøXN�6WUHVL �����r ����� �����r����� �����r��������.RQWUROGHQ�DQODPOÖ�IDUNOÖ

%X� oDOÖûPDGD�� ��� VDDW� �� �&·GH� VRøXN� VWUHVLQH�PDUX]�EÖUDNÖODQ� YH� ��PJ�NJ� HSLQHIULQ� X\JXODQDQ� �LS�� VÖoDQ�ODUÖQ�DGUHQDO�PHGXOOD��NDOS��KLSRWDODPXV�JLEL�RUJDQOD�UÖQGD� 7+� HQ]LP� DNWLYLWHVL� YH� WRWDO� 51$� VHYL\HOHUL�GHøLûLNOLNOHULQ�VDSWDQPDVÖ�DPDoODQPÖûWÖU��
*(5(d�9(�<g17(0
'HQH\OHUGH� .XOODQÖODQ� 6ÖoDQODU� 'HQH\OHUGH� ùQ|Q�� hQL�YHUVLWHVL� 'HQH\� +D\YDQODUÖ� $UDûWÖUPD� 0HUNH]LQFH��UHWLOHQ� �������� JU�� DøÖUOÖøÖQGD� ho� D\OÖN� WRSODP� ���DGHW�6SUDJXH�'DZOH\�VÖoDQÖ�NXOODQÖOGÖ��6ÖoDQODU����VDDW�D\GÖQOÖN�NDUDQOÖN�� KDYDODQGÖUPDOÖ�� VDELW� ÖVÖOÖ� RGDODUGD�YH�|]HO�NDIHVOHUGH�EDUÖQGÖUÖOGÖ�
(SLQHIULQ� �$GUHQDOLQ�� 8\JXODPDVÖ� $OWÖ� DGHW� VÖoDQD� HSL�QHIULQ� �'URJVDQ�� � WLFDUL� SUHSDUDWÖQGDQ�KD]ÖUODQDQ� VR�O�V\RQ���PJ�NJ�GR]GD�HQMHNWH�HGLOGL� �LS���8\JXODPD�GDQ� VRQUD� KD\YDQODU� ELU� VDDW� V�UH� LOH� GLQOHQPH\H�EÖUDNÖOGÖ�EX�V�UHGHQ�VRQUD�GLVHNVL\RQ�LûOHPLQH�JHoLOGL��
6RøXN� VWUHVL� X\JXODPDVÖ� 6RøXN� VWUHVL� X\JXODPDVÖ� LoLQ�VHNL]� DGHW� VÖoDQ� � ��� VDDW� V�UH� LOH� ��� q&
GH� VRøXøD�PDUX]�EÖUDNÖOGÖ��+HU�NDIHVWH�ELU�KD\YDQ�RODFDN�ûHNLOGH�VÖoDQODU� ��� GDNLND� DUD� LOH� EX]GRODEÖQD� \HUOHûWLULOGL��.RQWURO�JUXEXQX�ROXûWXUDQ���DGHW�VÖoDQ�LVH�RGD�VÖFDN�OÖøÖQGD� PXKDID]D� HGLOGL�� +D\YDQODUD� \HWHUOL� PLNWDUGD�\HP�YH�VX�YHULOGL�
'LVHNVL\RQ� LûOHPL� YH� 'RNXODUÖQ� DOÖQPDVÖ� 7�P� X\JXODPD�YH� NRQWURO� JUXEX� VÖoDQODUD� NHWDPLQ� ��� PJ�NJ� �LS��RODFDN�ûHNLOGH�YHULOHUHN�DQHVWH]L\H�HGLOGL��+D\YDQODUÖQ�DEGRPHQOHULQH� ELU� NHVLN� \DSÖODUDN� Y�FXGXQ� Lo� NÖVPÖ�\XNDUÖ� GRøUX� J|ø�V� NDIHVLQH� NDGDU� DoÖOGÖ�� 9HQD� NDYD�NHVLOLS� NDOEH� ��� PO� ����·OXN� 1D&O� HQMHNWH� HGLOHUHN�SHUI�]\RQ� LûOHPL� WDPDPODQGÖ�� $GUHQDO� EH]OHULQ� PH�GXOOD�NÖVPÖ��NDOS�YHQWULN�O��YH�KLSRWDODPXV�GLNNDWOLFH�DOÖQDUDN�DøÖUOÖNODUÖ�ND\GHGLOGL��6RQLIL\H�HGLOHQ�KRPRMH�QDWODU� NXOODQÖOÖQFD\D� NDGDU� ²��� �&·GH� GHULQ� GRQGXUX�FXGD�VDNODQGÖ�
7RWDO�3URWHLQ�6DSWDQPDVÖ� 7RWDO�SURWHLQ�PLNWDUÖQÖ�VDSWD�PDN�LoLQ�%UDGIRUG�\|QWHPL�NXOODQÖOGÖ��
7+�(Q]LP�$NWLYLWHVLQLQ�gOo�OPHVL� 7+�HQ]LP�DNWLYLWHVL�5HLQKDUG������ PHWRGX HVDV� DOÖQDUDN� WDPSRQODU YH�

ELOHûHQOHULQ� NRQVDQWUDV\RQODUÖQGD� GHøLûLNOLNOHU� \DSÖOD�UDN�PRGLIL\H� HGLOGL� YH� VSHNWURIRWRPHWULN� RODUDN� VDS�WDQGÖ��
7RWDO� 51$�(OGHVL� 'RNXODUGDNL� WRWDO� 51$
QÖQ� HOGHVL�LoLQ� HNVWUDNVL\RQ�� SUHVLSLWDV\RQ� YH� \ÖNDPD�\HQLGHQ�o|]PH�LûOHPOHUL�X\JXODQGÖ��&KRP]\QVNL���������7RWDO�51$�PLNWDUÖ�VSHNWUR�IRWRPHWULN�DQDOL]�LOH�|Oo�OG���
ùVWDWLVWLNVHO� <|QWHP� ùVWDWLVWLNVHO� GHøHUOHQGLUPHOHUGH�6366� IRU� :LQGRZV� SURJUDPÖ� NXOODQÖOGÖ�� ùVWDWLVWLNVHO�DQDOL]OHU�KHU�ELU�GRNXGD�|Oo�OHQ�SDUDPHWUHOHULQ�X\JX�ODPD� JUXSODUÖQGD�� JUXSODU� DUDVÖ� LOH� NRQWURO� JUXEX�GHøHUOHUL� DUDVÖQGD� IDUNÖQ� |QHPOLOLN� GHUHFHVL�$129$�YH�/HDVW�6LJQLILFDQW�'LIIHUHQFHV�7HVWL��/6'��LOH�\DSÖO�GÖ�6RQXoODU�RUWDODPDrVWDQGDUW�KDWD�RODUDN�J|VWHULOGL�
%8/*8/$5
7+�(Q]LP�$NWLYLWHVL�'HøLûLPL� $GUHQDO�PHGXOODGD�7+�HQ]LP� DNWLYLWHVL� NRQWURO� JUXEX� VÖoDQODUGD� �����r�����QPRO�PJ�� SURWHLQ�VDDW�� HSLQHIULQ� JUXEXQGD������r����� QPRO�PJ�� SURWHLQ�VDDW� YH� VRøXN� VWUHVL�JUXEXQGD� �����r����� QPRO�PJ�� SURWHLQ�VDDW� RODUDN�|Oo�OG��� 8\JXODPD� JUXSODUÖ� LOH� NRQWURO� JUXEX� DUDVÖ�IDUNOÖOÖN�|QHPOL�EXOXQGX��3�������.DOSWH� 7+� HQ]LP� DNWLYLWHVL� NRQWURO� JUXEXQGD������r�����QPRO�PJ��SURWHLQ��VDDW��HSLQHIULQ�JUXEXQ�GD������r�����QPRO�PJ��SURWHLQ�VDDW�YH� VRøXN�VWUHVL�JUXEXQGD� �����r����� QPRO�PJ�� SURWHLQ�VDDW� RODUDN�|Oo�OG��� (SLQHIULQ� X\JXODPDVÖ� LOH� NDOS� 7+� DNWLYLWHVL�D]DOPDVÖQD� NDUûÖQ� NRQWUROGHQ� IDUNÖQÖQ� |QHPOL� ROPD�GÖøÖ�EXQD�NDUûÖQ�VRøXN�VWUHVL�X\JXODPDVÖQÖQ�7+�HQ]LP�DNWLYLWHVLQL�|QHPOL�|Oo�GH�DUWÖUGÖøÖ�EHOLUOHQGL��3�������+LSRWDODPXVWD� 7+� HQ]LP� DNWLYLWHVL� NRQWURO� JUXEX�VÖoDQODUGD� �����r����� QPRO�PJ�� SURWHLQ�VDDW� RODUDN�|Oo�OG��� (SLQHIULQ� JUXEXQGD� 7+� HQ]LP� DNWLYLWHVL������r����� QPRO�PJ�� SURWHLQ�VDDW�� VRøXN� VWUHVL� JUX�EXQGD� LVH� �����r����� QPRO�PJ�� SURWHLQ�VDDW� RODUDN�VDSWDQGÖ� YH� X\JXODPD� JUXSODUÖQÖQ� NRQWUROGHQ� IDUNÖ�|QHPOL�EXOXQPDGÖ��7DEOR����úHNLO�����7RWDO� 51$� 6HYL\HVL� 'HøLûLPL� $GUHQDO� PHGXOOD� WRWDO�
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úHNLO��� .RQWURO��HSLQHIULQ�YH�VRøXN�VWUHVL�X\JXODQDQ�VÖoDQODUGD�DGUHQDO�PHGXOOD��NDOS�YH�KLSRWDODPXVWD�7+�HQ]LP�DNWLYLWHOHUL

7DEOR��� (SLQHIULQ��YH��VRøXN�VWUHVL�X\JXODPDVÖ�LOH��WRWDO�51$��VHYL\HVL�GHøLûLPL�
*UXS 7RWDO�51$����J��O�$GUHQDO�PHGXOOD .DOS +LSRWDODPXV.RQWURO ������r ���� ������r ���� r ����(SLQHIULQ ������r ����� ������r ����� ������r �����6RøXN�VWUHVL ������r ���� ������r ����� ������r ��������.RQWUROGHQ�DQODPOÖ�IDUNOÖ

úHNLO� ��� �(SLQHIULQ� YH� VRøXN� VWUHVL� X\JXODPDVÖQÖQ� WRWDO�51$�VHYL\HVLQH�HWNLVL�

51$� PLNWDUÖ� NRQWURO� JUXEX� VÖoDQODUÖQGD����r�����J��O� RODUDN� |Oo�OG��� (SLQHIULQ� X\JXODPD�JUXEXQGD� WRWDO� 51$� PLNWDUÖQÖQ� DUWWÖøÖ� �����r������J��O�� YH� NRQWUROGHQ� IDUNÖQÖQ� DQODPOÖ� ROGXøX� EHOLU�OHQGL� �3�������� 6RøXN� VWUHVL� X\JXODQDQ� VÖoDQODUGD� LVH�WRWDO�51$�PLNWDUÖ�����r������J��O�RODUDN�EXOXQGX�YH�NRQWURO�GHøHUGHQ�IDUNÖQÖQ�|QHPOL�ROPDGÖøÖ�VDSWDQGÖ�.DOS�WRWDO�51$�PLNWDUÖ�HSLQHIULQ�X\JXODPD�JUXEXQGD�����r����� �J��O� YH� VRøXN� VWUHVL� JUXEXQGD� ����r������J��O� RODUDN� |Oo�OG��� .RQWURO� JUXEX� VÖoDQODUÖQ� NDOS�WRWDO�51$�PLNWDUÖ� LVH�����r������J��O�RODUDN�ND\GH�GLOGL��(SLQHIULQ� YH� VRøXN� VWUHVL� X\JXODPDVÖQÖQ� NDOSWH�WRWDO�51$�VHYL\HVLQL�|QHPOL�|Oo�GH�DUWÖUGÖøÖ�YH�EX�DU�WÖûÖQ�DQODPOÖ�ROGXøX�EHOLUOHQGL��3�������+LSRWDODPXV�WRWDO�51$�PLNWDUÖ�NRQWURO�JUXEX�VÖoDQ�ODUGD�����r������J��O�RODUDN�EXOXQXUNHQ�HSLQHIULQ�X\�JXODPDVÖ�LOH�EX�GHøHULQ ����r�������J��O
D��VRøXN�VWUH�VL�X\JXODPDVÖ�LOH������r������J��O�\�NVHOGLøL�YH�EX�DU�WÖûÖQ�|QHPOL�ROGXøX�VDSWDQGÖ��3��������7DEOR����úHNLO����7$57,ú0$+RPHRVWD]LVLVLQ� NRUXQPDVÖQGD� HWNLQ� URO� R\QD\DQ�

NDWHNRODPLQOHU�� Q|URWUDQVPLWWHU� PDGGH� RODUDN� KHP�VLQLUVHO� KHPGH�KRUPRQDO� IRQNVL\RQD� VDKLS�ELOHûLNOHU�GLU�� .DWHNRODPLQOHULQ� EL\RVHQWH]L� YH� VDOÖQPDVÖ� NÖVD�V�UHGH� JHUoHNOHûPHNWHGLU�� .DWHNRODPLQOHULQ� EL\RVHQ�WH]LQGH� LON� EDVDPDN� UHDNVL\RQX� NDWDOL]OH\HQ� 7+� HQ�]LPL�� NDWHNRODPLQOHULQ� VHQWH]� KÖ]ÖQÖ� NRQWURO� HWPHGH�DQDKWDU� URO� R\QDPDNWDGÖU�� 7+� HQ]LP� DNWLYLWHVL�� DG�UHQDO�PHGXOODGD� NDWHNRODPLQ� VHQWH]� NDSDVLWHVLQLQ� ELU�J|VWHUJHVL� YH� oHûLWOL� KD\YDQ� W�UOHULQGH� NURQLN� VWUHVLQ�LQGLNDW|U��RODUDN�NDEXO�HGLOPHNWHGLU��
(SLQHIULQ�� JHQHOOLNOH� DGUHQDO� PHGXOODGD� VHQWH]OHQLS�VDOÖQDQ� Q|URKRUPRQDO� ELU� NDWHNRODPLQGLU�� �� DûDPDOÖ�UHDNVL\RQ� VHULVLQGHQ� VRQUD� HSLQHIULQ� EL\RVHQWH]L� JHU�oHNOHûPHNWHGLU��(SLQHIULQLQ�EL\RVHQWH]�KÖ]Ö��UHDNVL\R�QXQ�LON�EDVDPDøÖQÖ�NDWDOL]OH\HQ�7+�HQ]LPL�WDUDIÖQGDQ�NRQWURO�HGLOPHNWHGLU��(SLQHIULQ�|]HOOLNOH�DûÖUÖ�IL]\ROR�MLN�X\DUÖP�GXUXPXQGD�NDUGL\RYDVN�OHU� VLVWHPL�HWNLOH�\HUHN�RUJDQL]PD\Ö�DFLO�GXUXPD�KD]ÖUODPDNWDGÖU��'ROD�ûÖPGD�EXOXQDQ�HSLQHIULQ�DGUHQDO�PHGXOODGD�VHQWH]OHQ�PHNWH� YH� DGUHQDO� PHGXOODU� DNWLYLWH\L� NDUHNWHUL]H� HW�PHNWHGLU��
7LUR]LQ�KLGURNVLOD]��DURPDWLN�/�DPLQR�DVLW�GHNDUERN�VLOD]� YH� GRSDPLQ� EHWD� KLGURNVLOD]� JLEL� NDWHNRODPLQ�EL\RVHQWHWLN� HQ]LPOHU� DGUHQDO� PHGXOODGDNL� E�W�Q�NURPDIILQ� K�FUHOHULQGH� EXOXQPDNWDGÖU�� $GUHQHUMLN�K�FUH� JUXSODUÖGD� NDWHNRODPLQ� �UHWLPLQGHQ� |QFHOLNOL�VRUXPOXGXUODU���
<DSÖODQ� ELU� oDOÖûPDGD�� VÖoDQODUD� GRSDPLQ� YHULOPHVL�
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VRQXFX� DGUHQDO� EH]OHUGH� '23$� ELULNLPLQLQ� DUWWÖøÖ�EXQXQGD�7+�HQ]LP�DNWLYLWHVLQLQ�VWLP�ODV\RQXQXQ�ELU�J|VWHUJHVL� ROGXøX� UDSRU� HGLOPLûWLU�� %|\OHFH� GRSDPLQ�X\JXODPDVÖQÖQ� NDWHNRODPLQ� VHQWH]LQL� X\DUDUDN� 7+�DNWLYLWHVLQL�DUWÖUGÖøÖ�ELOGLULOPLûWLU���
dDOÖûPDPÖ]GD� VÖoDQODUD� GÖûDUÖGDQ� HSLQHIULQ� YHULOPHVL�LOH�DGUHQDO�PHGXOODGD�7+�HQ]LP�DNWLYLWHVLQLQ�YH�WRWDO�51$�NRQVDQWUDV\RQXQXQ�|QHPOL�VHYL\HGH�DUWWÖøÖ�VDS�WDQPÖûWÖU��(SLQHIULQLQ�DGUHQDO�PHGXOODGD�7+�DNWLYLWHVL�WRWDO�51$�PLNWDUÖ��]HULQH�HWNLVL�GLøHU�X\JXODPD�JUXS�ODUÖQGDQ� oRN� GDKD� ID]OD� ROGXøX� EHOLUOHQPLûWLU�� %X�GXUXP�OLWHUDW�U�ELOJLOHULQL�GHVWHNOHPHNWH�YH�EHQ]HU�oD�OÖûPDODUOD�X\JXQOXN�J|VWHUPHNWHGLU��
(SLQHIULQ�X\JXODPDVÖQÖQ�YH\D�Y�FXWWD� HSLQHIULQ�PLN�WDUÖQÖQ� ELU� ûHNLOGH� DUWPDVÖQÖQ� NDOS� IL]\RORMLVL� �]HULQH�GRøUXGDQ�HWNLVL�ROGXøX�ELOLQPHNWHGLU��%D]Ö�DUDûWÖUÖFÖODU�NDOS� UHJ�ODV\RQXQGD� DGUHQDO� PHGXOODQÖQ� URO�Q�Q��NDOSWH�DGUHQHUMLN�Q|UDO�HWNL�D]DOGÖøÖ�DQGD�GDKD�|QHPOL�ROGXøXQX� UDSRU� HWPLûOHUGLU��� <DSWÖøÖPÖ]� oDOÖûPDGD�HSLQHIULQ� X\JXODPDVÖ� LOH� NDOS� GRNXVXQGD� WRWDO� 51$�PLNWDUÖQÖQ�\�NVHN�ROGXøX�VDSWDQGÖ�
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