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$PDo�� 3ROLVLNOLN� DURPDWLN� KLGURNDUERQODU� �3$+�� SRWHQW� NDUVLQRMHQOHU� RODUDN� ELOLQPHNWHGLUOHU�� .DUVLQRMHQ�HWNLOHULQL�� VHUEHVW� UDGLNDO� ROXûWXUDUDN� J|VWHULUOHU�� ����� GLPHWLO� EHQ]DQWUDVHQ� �'0%$�·GH� ELU� 3$+� W�UHYLGLU�� %X�oDOÖûPDGD� '0%$·QÖQ� IDUH� LOHXP� PXNR]DVÖQGD� ROXûW XUGXøX� RODVÖ� KLVWRORMLN� GHøLûLNOLNOHU� �]HULQH�� DQWLRNVLGDQW�|]HOOLNOHUL�ELOLQHQ�9LW�(�6H�LOH�PHODWRQLQLQ�HWNLOHULQL�NDUûÖODûWÖUPDOÖ�RODUDN�LQFHOHPH\L�DPDoODGÖN�0DWHU\DO� 0HWRW��dDOÖûPDPÖ]GD� (OD]Öø� +D\YDQ� $UDûWÖUPD� 0HUNH]L·QGHQ� WHPLQ� HGLOHQ� ��� DGHW� GLûL� IDU H� �PXV�PXVFXOXV�� NXOODQÖOGÖ�� 'HQHNOHU� UDVWJHOH� VHoLOHUHN� �·HU� IDUHGHQ� ROXûDQ� �� JUXS� ROXûWXUXOGX�� %LULQFL� JUXS� NRQWURO�JUXEX��,,��*UXS�'0%$�JUXEX��,,,��*UXS�9LW�(�6H�JUXEX�YH�,9��*UXS�PHODWRQLQ�JUXEX�RODUDN�EHOLUOHQGL��ùODoODU�IDUHOHUH�LQWUDSHULWRQHDO�\ROOD YHULOGL��2QELU�J�QO�N�GHQH\�V�UHVLQLQ�VRQXQGD�IDUHOHUGHQ�DOÖQDQ�LOHXP�|UQHNOHUL�UXWLQ�GRNX� WDNLELQGHQ� VRQUD� SDUDILQH� J|P�OG��� %ORNODUGDQ� DOÖQDQ� ��PLNURQOXN� NHVLWOHU�+ �(��*ULPHOLXV�� 3$6�DOFLDQ�EOXH�YH�DOGHK\GH�IXFKLQ� DOFLDQ�EOXH�LOH�ER\DQGÖ�%XOJXODU�� '0%$� JUXEXQGD�� YLOOXVODUGD� NÖVDOPD�� YLOOXV� EDø� GRNXVXQGD� |GHP�� EH]� O�PHQOHULQGH� JHQLûOHPH�J|]OHQGL�� %H]OHULQ� ED]DO� E|O�P�QGH� IDUNOÖ� VLWRSOD]PD� YH� Q�NOHXV� |]HOOLNOHULQH� VDKLS� GHøLûLN� K�FUHOHU�EXOXQPDNWD\GÖ��3DQHWK�K�FUH�JUDQ�OOHULQGH�D]DOPD� L]OHQGL��9LW�(�6H� L OH�PHODWRQLQ�JUXEXQGD�YLOOXVODUGD�NÖVDOPD�YH� EDø� GRNXGD� |GHP� EHOLUJLQ� GHøLOGL�� %H]� O�PHQOHULQGH� JHQLûOHPH� YH� EH]� HSLWHO� K�FUHOHULQGHNL� oHNLUGHN��IDUNOÖODûPDVÖ�PHODWRQLQ�JUXEXQGD�GDKD�VH\UHN�RODUDN�J|U�OG���3DQHWK�K�FUHOHUL�HR]LQRI LOLN�JUDQ�OOHUOH�GROX�RODUDN�L]OHQGL�6RQXo��'0%$·QÖQ�EDUVDN�PXNR]DVÖ��]HULQH�ROXûWXUGXøX�KDVDU��]HULQH�9LW(�6H�NRPELQDV\RQXQGDQ�GDKD�oRN��PHODWRQLQLQ�NRUX\XFX�HWNLVL�ROGXøX�VRQXFXQD�YDUGÖN�$QDKWDU�NHOLPHOHU� �����'0%$��,ûÖN�PLNURVNRS���ùOHXP��)DUH��7KH�+LVWRORJLFDO� &KDQJHV� 2I�0LFH� ,OHXP� 7UHDWHG�:LWK� ����� 'LPHWK\OEHQ]�$�$QWKUDFHQH� $QG� 7KH�3URWHFWLYH�(IIHFWV�2I�9LWDPLQ�(�6HOHQLXP��$QG�0HODWRQLQ�3XUSRVH��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�KLVWRORJLFDO�FKDQJHV�RQ�WKH�LOHXP�RI�WKH�PRXVH��PXV�PXVFXOXV��RI�PRXVH��IROORZLQJ������'0%$�WUHDWPHQW�DQG�WKH�SURWHFWLYH�HIIHFWV�RI�9LW�(�6H�DQG�PHODWRQLQ�RQ������'0%$�WUHDWHG�PRXVH�LOHXP�0DWHULDO�DQG�0HWKRGV��7ZHQW\� IHPDOH�PLFH�REWDLQHG�IURP�(OD]Öø�$QLPDO�5HVHDUFK�&HQWHU�ZHUH�XVHG� LQ� WKLV�VWXG\��$QLPDOV�ZHUH�GLYLGHG� LQWR�IRXU�UDQGRPL]HG�JURXSV��*URXS�,�ZDV�FRQWURO� ��JURXS�,,�ZDV� ����� � '0%$��JURXS� ,,,� �����'0%$��9LW� (�6H�� DQG� JURXS� ,9� '0%$�� PHODWRQLQ� JURXSV� � 7KH� GUXJV� ZHUH� DSSOLHG�LQWUDSHULWRQHDOO\��$W� WKH� HQG� RI� WKH� HOHYHQWK� GD\�� VDPSOHV� WDNHQ� IURP� LOHXP�ZHUH� HPEHGGHG� LQ� SDUDI ILQ�� DIWHU�IURP� URXWLQH� WLVVXH� SUHSDUDWLRQ� WHFKQLTXH�� 6HFWLRQV� ZHUH� VWDLQHG� ZLWK�� + �(�� *ULPHOLXV�� 3$6�DOFLDQ� EOXH� DQG�DOGHK\GH�IXFKVLQ� DOFLDQ�EOXH�VWDLQLQJ�PHWKRGV� 6HFWLRQV�ZHUH�H[DPLQHG�E\�OLJKW�PLFURVFRSH�5HVXOWV��6KRUWHQLQJ�RI�YLOOL��HGHPD�ZLWKLQ�WKH�FRQQHFWLYH�WLVVXH�RI�WKH�YLOOL��GLODWDWLRQ�RI�WKH�OXPHQ�RI�WKH�FU\SWV�ZHUH�REVHUYHG� LQ�'0%$�JURXS��0DQ\�GLIIHUHQWLDWHG� FHOOV�ZHUH�GHWHFWHG� DW� WKH�EDVH�RI� WKH� FU\SWV��3DQHWK� FHOO�JUDQXOHV�ZHUH� GHFUHDVHG�� 6KRUWHQLQJ� RI� WKH� YLOOL� DQG� HGHPD�ZLWKLQ� WKH� FRQQH FWLYH� WLVVXH�ZHUH� QRW� FOHDU� LQ�9LW�(�6H� JURXS�� 'LODWDWLRQ� RI� WKH� OXPHQ� RI� WKH� FU\SWV� DQG� QXFOHDU� GLIIHUHQWDWLRQ� ZHUH� UDUH� LQ�PHODWRQLQ� JURXS��3DQHWK�FHOOV�ZHUH�IXOO�RI�JUDQXOHV�&RQFOXVLRQ��:H�FRQFOXGHG�WKDW�ERWK�9LW�(�6H�DQG�PHODWRQLQ�KDYH�SURWHFWLYH�HIIH FWV�RQ������ '0%$�WUHDWHG�PLFH�LOHDO�PXFRVD�EXW�PHODWRQLQ·V�HIIHFW�LV�PRUH�HIIHFWLYH�
.H\�ZRUGV�������'0%$��/LJKW�PLFURVFRSH��,OHXP��0RXVH�
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.DQVHUOHULQ�������·LQLQ�oHYUHVHO��������·ÖQÖQ�GL\HWH�EDøOÖ� RODUDN� JHOLûWLøL� ELOGLULOPLûWLU�� 3ROLVLNOLN� DURPDWLN�KLGURNDUERQODU� �3$+��� SRWHQW� NDUVLQRMHQOHUGLU��0HWDEROLN� DNWLYDV\RQ� VDøOD\DUDN� GHøLûLN� GRNXODUGD�NDQVHU� ROXûWXUDELOLUOHU�� 3$+·ODU� HNVR]� GXPDQODUÖ��SHWURO� �UHWLPL� VÖUDVÖQGD� oHYUH\H� \D\ÖODQ� \DøODU�� ]LIW�PDWHU\DOOHUL�� N|P�U� JD]ODUÖ�� VLJDUD� GXPDQÖ��W�WV�OHQPLû� \DGD� Ö]JDUDODQPÖû� \L\HFHNOHU� DUDFÖOÖøÖ� LOH�DOÖQDELOLUOHU��� �
*HQRWRNVLN� NDUVLQRMHQOHU� '1$� LOH� NRYDOHQW� EDø�\DSDUDN� '1$� KDVDUÖ� ROXûWXUDQ� ELU� JUXS� PDGGHGLU���%XQODUGDQ� ELUL� RODQ� ����� GLPHWLO� EHQ]DQWUDVHQ��'0%$�� ELU� 3$+� W�UHYLGLU�� .LP\DVDO� NDUVLQRMHQOHU�PHWDEROL]PDODUÖ� V�UHVLQFH� PHWDEROLN� YH� QRQ �HQ]LPDWLN� RODUDN� VHUEHVW� UDGLNDOOHU� ROXûWXUXUODU� �6HUEHVW� UDGLNDOOHU�� '1$� ED]ODUÖ� LOH� NRYDOHQW�EDøODQDUDN� IRVIRGLHVWHU� RPXUJDVÖQGDQ� ]LQFLU�NÖUÖOPDVÖQD�YH�S�ULQ�\DGD�S\ULPLGLQOHULQ�ND\EROPDVÖQD�\RO� DoDELOLUOHU�� %X� IDUNOÖOÖNODUÖQ� QHRSODVWLN�GHøLûLNOLNOHULQ� EDûODPDVÖQGD� |QHPOL� ROGXøX�ELOLQPHNWHGLU���� %X� QHGHQOH� QHRSODVWLN� GHøLûLNOLNOHUL�|QOHPHGH� VHUEHVW� UDGLNDOOHULQ� RUWD\D� oÖNPDVÖQÖ�HQJHOOH\HQ�(� YLWDPLQL�� VHOHQ\XP��PHODWRQLQ�� UHWLQRLG�YH� E�NDURWHQ� JLEL� DQWLRNVLGDQW� PDG GHOHULQ�NXOODQÖOPDVÖQÖQ� HWNLOL� ROGXøX� G�û�Q�OPHNWHGLU ����1LWHNLP� (� YLWDPLQL� YH� VHOHQ\XPXQ� JDVWURLQWHVWLQDO�VLVWHP� NDQVHUOHULQH� NDUûÖ� NRUX\XFX� ROGXøX�J|VWHULOPLûWLU���� (� YLWDPLQLQLQ� DøÖ]� ERûOXøX�NDQVHUOHULQLQ� W�P|U� K�FUH� JHOLûLPLQL� LQKLEH� HWWLøL�UDSRU�HGLOPLûWLU��
3LQHDO� EH]GHQ� �UHWLOHQ� ELU� KRUPXQ� RODQ�PHODWRQLQLQ�W�P|U� JHOLûLPL� YH� \DûODQPDQÖQ� EL\RORMLN�UHJ�ODV\RQXQGD� URO�� RODELOHFHøLQH� GDLU� EXOJXODU�YDUGÖU�� 0HODWRQLQLQ�� '0%$·QÖQ� QHGHQ� ROGXøX�VHUYLNV� YH� YDJLQD� NDQVHUOHULQLQ� LQKLEH� HWWLøL�ELOGLULOPLûWLU��
%L]� GH� oDOÖûPDPÖ]GD� '0%$·QÖQ� IDUH� LOHXPXQXQ�PXNR]DVÖQGD�ROXûWXUGXøX�RODVÖ�KLVWRORMLN�GHøLûLNOLNOHUL�YH� (� YLWDPLQL�VHOHQ\XP� YH� PHODWRQLQLQ� EX�GHøLûLNOLNOHU��]HULQH�HWNLOHULQL�LQFHOHPH\L�DPDoODGÖN���
0$7(5<$/�YH�0(727
*C[XCPNCT� XG� FGPG[UGN� F×\GPGM�� dDOÖûPDPÖ]GD��(OD]Öø�+D\YDQ�$UDûWÖUPD�0HUNH]L·QGHQ� WHPLQ� HGLOHQ����DGHW�GLûL� IDUH� �PXV�PXVFXOXV��NXOODQÖOGÖ��'HQHNOHU�UDVWJHOH� VHoLOHUHN� �·HU� IDUHGHQ� ROXûDQ� �� JUXS�ROXûWXUXOGX��%�W�Q�KD\YDQODU��GHQH\GHQ�|QFH�RUWDPD�DGDSWDV\RQODUÖQÖQ�VDøODQPDVÖ�DPDFÖ\OD�D\QÖ�N RûXOODUGD�LNL� KDIWD� V�UH� LOH� EHVOHQGLOHU�� 'DKD� VRQUD� JUXSODU�DûDøÖGDNL�ûHNLOGH�G�]HQOHQGL�

*UXS�,� �.RQWURO�JUXEX�� %X�JUXED�GHQH\� V�UHVLQFH����� J�Q� ER\XQFD�� ��� PO�J�Q� LQWUD� SHULWRQHDO� �L�S���PÖVÖU|]��\DøÖ�HQMHNWH�HGLOGL�*UXS�,,��'0%$�JUXEX�� %X�JUXED�GHQH\�V�UHVLQFH�KHU� J�Q� � ��� PO�J�Q� PÖVÖU|]�� \Dø� LoLQGH� ���PJ�NJ�J�Q�'0%$�o|]G�U�O�S�L�S��HQMHNWH�HGLOGL�*UXS� ,,,� �9LW� (�6HOHQ\XP� JXUXEX�� %X� JUXED� ��J�Q�ER\XQFD����VDDWWH�ELU���PO� �PÖVÖU|]��\DøÖ� LoLQGH������ PJ�NJ�J�Q� 9LW� (�� ���[�� �� PJ� VHOHQ\XP� L�S��HQMHNWH� HGLOGLNWHQ� VRQUD� \LQH� PÖVÖU|]�� \DøÖ� LoLQGH�'0%$� ��� �PJ�NJ�J�Q�� �� 9LW� (�VHOHQ\XP� ������PJ�NJ�J�Q�9LW�(�����[�� ���6H��PJ�L�S��HQMHNWH�HGLOGL�*UXS� ,9� �0HODWRQLQ� JUXEX�� %X� JUXED� �� J�Q�V�UH\OH� ��PO� � PÖVÖU|]�� \DøÖ� LoLQGH� ���� PJ�NJ�J�Q�PHODWRQLQ�YHULOGLNWHQ�VRQU D��\LQH�PÖVÖU|]��\DøÖ�LoLQGH��� J�Q� ��� PJ�NJ�J�Q� '0%$����� PJ�NJ�J�Q�PHODWRQLQ�L�S��RODUDN�HQMHNWH�HGLOGL�*KUVQNQLK��'HQH\� V�UHVLQLQ� VRQXQGD� IDUHOHU� VHUYLNDO�GLVORNDV\RQOD� |OG�U�OHUHN� LOHXPODUÖ� DOÖQGÖ�� gUQHNOHU����·OXN� IRUPDOLQOH� WHVELW� HGLOGL�� 5XWLQ� GRNX�WDNLELQGHQ� VRQUD� HOGH� HGLOHQ� SDUDILQ� EORNODUGDQ� � ���PP·OLN�NHVLWOHU�DOÖQGÖ��.HVLWOHUH�JHQHO�KLVWRORMLN�\DSÖ\Ö�J|]OHPOHPHN� LoLQ� KHPDWRNVLOHQ� HR]LQ� �+ �(��� JREOHW�K�FUHOHULQLQ�VHNUHV\RQ��U�QOHULQL� LQFHOHPHN� LoLQ�3$6��3HUL\RGLN� $VLW� úLIW��� DOFLDQ� EOXH� YH� Q|URH QGRNULQ�K�FUHOHUL� LQFHOHPHN� LoLQ� *ULPHOLXV� J�P�ûOHPH�PHWRGX�X\JXODQGÖ�� %R\DQDQ�NHVLWOHU�%+���2O\PSXV�IRWRPLNURVNRSXQGD�LQFHOHQHUHN�IRWRøUDIODQGÖ�&GþGTNGPFKTOG��.HVLWOHU� YLOOXVODUGD� ûHNLO� ER]XNOXøX��HSLWHO� KDVDUÖ�� EDø� GRNXVX� \RøXQOXøX�� /LHEHUN�KQ�NULSWDODUÖQGD� ûHNLO� GHøLûLNOLøL� YH� GLODWDV\RQ� GHUHFHVL��JREOHW�K�FUH�VD\ÖVÖ��3$6�LOH�ER\DQPD�ûHNOL��Q�NOHXV�YH�VLWRSOD]PD� GHøLûLNOLøL� L]OHQHQ� K�FUH� VD\ÖVÖ�� PLWR]�RUDQÖ�� 3DQHWK� K�FUHOHULQGH� JUDQ�O� PLNWDUÖ��YDNXROL]DV\RQ� GHUHFHVL� DoÖVÖQGDQ� GHøHUOHQGLUGL�� %X�GHøLûLNOLNOHULQ�GHUHFHVL�����ûLGGHWOL�����RUWD����KDILI�RODUDN�J|VWHULOGL����UVCVKUVKM�� '|UW� JUXEXQ� Q|URHQGRNULQ� K�FUH� VD\ÖVÖ�W�P� EDUVDN� DODQÖ� NHVLWOHULQGH� VD\ÖODUDN�� DULWPHWLN�RUWDODPD� r VWDQGDUW� KDWD� RODUDN� KHVDSODQGÖ��ùVWDWLVWLNVHO� LQFHOHPHGH� .UXVNDO �:DOOLV� WHVWL� \DSÖOGÖ��S������ RODQ� GHøHUOHU� DQODPOÖ� NDEXO� HGLOGL�� )DUNOÖOÖøÖ�\DUDWDQ� JUXEX� VDSWDPDN� LoLQ�� JUXSODU� LNLOL� RODUDN�0DQQ�:KLWQH\�8�WHVWL�LOH�GHøHUOHQGLULOGL��S������RODQ�GHøHUOHU�DQODPOÖ�NDEXO�HGLOGL�
%8/*8/$5
-QPVTQN� � ITWDW�� +�(� LOH� ER\DQPÖû� NRQWURO� JUXEX�NHVLWOHULQGH� HSLWHO� YH� ODPLQD� SURSULDQÖQ� ROXûWXUGXøX�SDUPDN� ûHNOLQGH� YLOOXVODU� J|]OHQGL�� 9LOOXVXQ� �]HULQL�|UWHQ�HSLWHO�WHN�NDWOÖ�oL]JLOL�NHQDUOÖ�SLUL]PDWLN�HSLWHOGL��dL]JLOL�NHQDUOÖ�SLUL]PDWLN�K�FUHOHU��HQWHURVLWOHU��DUDVÖQD�
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5HVLP��� .RQWURO�JUXEXQGD�3DQHWK�K�FUHOHUL�YH�PLWR]�ILJ�UOHUL��+�(�;����

5HVLP��� .RQWURO�JUXEXQGD�*REOHW�K�FUH�VDOJÖVÖ��3$6� DOFLDQ�EOXH�;���

5HVLP��� .RQWURO�JUXEXQGD�*REOHW�K�FUH�VDOJÖVÖ��$OGHK\GH�IXFKVLQ� DOFLDQ�EOXH�;���

5HVLP� �� .RQWURO� JUXEXQGD� SDUPDN� ûHNOLQGH� J|]OHQHQ�YLOOXVODUÖQ� WHN� NDWOÖ� SUL]PDWLN� HSLWHOL� YH� JREOHW� K�FUHOHUL��+�(�;���

GDøÖOPÖû�JREOHW�K�FUHOHUL EX�\|QWHPOH�VROXN�ER\DQGÖ��+�FUHGHQ�]HQJLQ�JHYûHN��EDø�GRNXVX�|]HOOLøLQGH�RODQ�ODPLQD� SURSULD� LoLQGH� /LHEHUN�KQ� NULSWDODUÖ� L]OHQGL��.ULSWDODUÖQ� HSLWHOL� GH� HQWHURVLWOHUL� YH� JREOHW�K�FUHOHULQL� LoHUHQ� WHN� NDWOÖ� SLUL]PDWLN� HSLWHOGL� �5HVLP�����.ULSWDODUÖQ�ED]D OLQGH��|NURPDWLN�Q�NOHXVODUÖ�ED]DO�VLWRSOD]PDGD� \HUOHûPLû�� DSLNDO� VLWRSOD]PDODUÖQGD� oRN�PLNWDUGD� SHPEH²NÖUPÖ]Ö� UHQNWH� JUDQ�OOHU� LoHUHQ�SUDPLGDO� ûHNLOOL� 3DQHWK� K�FUHOHUL� L]OHQGL�� .ULSWDODUGD�VÖN� PLWR]� ILJ�UOHULQH� UDVWODQGÖ� �5HVLP� ���� /DPLQD�SURSULD� DOWÖQGD� ODPLQD�PXVNXODULV�PXNR]D� YH� JHYûHN�EDø� GRNXVX� |]HOOLøLQGH� VXEPXNR]D� \HU� DOPDNWD\GÖ��7XQLND�PXVNXODULV� LoWH�VLUN�OHU�GÖûWD� ORQJLWXGLQDO�G�]�NDV�OLIOHULQGHQ�ROXûPDNWD\GÖ��ùNL�NDV�WDEDNDVÖ�DUDVÖQGD�P\HQWHULN� JDQJOLRQODU� J|]OHQGL�� 7XQLND� PXVNXODULV�WXQLND�VHUR]D�LOH�oHYULOL\GL�
3$6� DOFLDQ� EOXH� ER\DPD� \|QWHPL� LOH� NRQWURO�NHVLWOHULQGH� YLOOXV� HSLWHOLQGHNL� JREOHW� K�FUHOHUL� PRU��NULSWDODUGD� LVH� PHQHNûH� YH\D� PRU� UHQNWH� L]OHQGLOHU��5HVLP������$OGHK\GH�IXFKVLQ � DOFLDQ�EOXH�\|QWHPL�LOH�GH�YLOOXV�\�]H\L�YH�NULSWDODUÖQ GDNL�JREOHW�K�FUH�VDOJÖVÖ�PDYL�YH�PRUD�ER\DQGÖ��5HVLP�����
*ULPHOLXV� PHWRGX� LOH� ER\DQDQ� NHVLWOHUGH�� \�]H\�HSLWHOLQGH� YH� EH]� HSLWHOLQGH� ERO� PLNWDUGD� DUMLURILO�K�FUH\H� UDVWODQGÖ�� .DKYHUHQJL � VL\DK� UHQNWH� J|U�OHQ�JUDQ�OOHUL� �K�FUHOHULQ�ED]DOLQGH�\RøXQODûPÖûW Ö� �5HVLP�����
'0%$�JUXEX��+�(�ER\DPD�PHWRGX� LOH� EX� JUXSWDNL�IDUHOHULQ� LOHXPODUÖQÖQ� YLOOXVODUÖQGD� EHOLUJLQ� KLVWRORMLN�

GHøLûLNOLNOHU�L]OHQGL��9LOOXVODUGD�\HU�\HU�SDUoDODQPD�YH�DWURIL� EXOXQPDNWD\GÖ�� 9LOOXVODUGD� EHOLUJLQ� RODUDN�NÖVDOPD� L]OHQGL �5HVLP� ���� 9LOOXV� \�]H\LQL� |UWHQ�SUL]PDWLN� HSLWHOLQ� ��� IDUHGHQ� �·�QGH�� ER\XQXQ�NÖVDOGÖøÖ� YH� \HU� \HU� SDUoDODQGÖøÖ� J|U�OG�� �5HVLP� ����9LOOXVODUÖQ� EDø� GRNXVXQGD� \RøXQ� |GHP� L]OHQGL�� %Dø�GRNXVX�LoLQGH�GDPDUODUGD�JHQLûOHPH�J|U�OG���%H]OHULQ�|]HOOLNOH� ED]DO� E|O�POHULQLQ� O�PHQO HULQLQ� JHQLûOHGLøL�J|]OHQGL��5HVLP�����%H]OHULQ�ED]DO�E|O�POHULQL�



9DUGÖ�YH�DUN

������

5HVLP��� .RQWURO�JUXEXQGD�Q|URHQGRNULQ�K�FUH��*ULPHOLXV�;����

5HVLP��� '0%$�JUXEXQGD�\�]H\�HSLWHOLQLQ�ER\XQXQ�NÖVDOPDVÖ�YH�\HU�\HU�G|N�OPHVL��+�(�;����

5HVLP��� '0%$�JUXEXQGD�DWURILN�YLOOXV�\DSÖVÖ��JHQLûOHPLû�EH]�O�PHQOHUL��+�(�;���

5HVLP��� '0%$�JUXEXQGD��/LEHUN�KQ�EH]OHUL�LoLQGH�IDUNOÖ�Q�NOHXV�\DSÖODUÖQD�VDKLS�K�FUHOHU��+�(�;����

G|ûH\HQ� HSLWHOGH� QRUPDO� \DSÖGDNL� K�FUHOHULQ� GÖûÖQGD��IDUNOÖ�Q�NOHXV�YH�VLWRSOD]PD�|]HOOLNOHULQH�VDKLS�GHøLûLN�K�FUHOHU� EXOXQPDNWD\GÖ�� *HQHOOLNOH� EX� K�FUHOHULQ�Q�NOHXV� NURPDWLQL� \RøXQODûPÖ û�� oHûLWOL� E�\�NO�NWH�SDUoDODUD� D\UÖOPÖûWÖ�� %D]Ö� K�FUHOHUGH�� \RøXQODûDUDN�SHULIHUH� oHNLOHQ� NURPDWLQ� \DUÖPD\� ûHNOLQGH�L]OHQPHNWH\GL�� 1DGLUHQ� KHWHURNURPDWLN�� SLNQRWLN�Q�NOHXVOX� K�FUHOHUH� UDVWODQGÖ�� %D]Ö� K�FUHOHUGH� LVH�

VLWRSOD]PD� LoLQGH� LQFH� ELU� JUDQ�ODV\RQ� G LNNDWL�oHNPHNWH\GL�� <HU� \HU�� oRN� PLNWDUGD� KHWHURNURPDWLN�Q�NOHXV� SDUoDODUÖ� LoHUHQ� E�\�N� oDSOÖ� K�FUHOHUH� GH�UDVWODQGÖ�� *HQHOOLNOH� E�W�Q� EX� K�FUHOHULQ� oHYUHVLQGH�JHQLû�� ûHIIDI� ERûOXNODU� EXOXQPDNWD\GÖ� �5HVLP� ����%H]OHULQ� ED]DOLQGH� \HU� DODQ� 3DQHWK� K�FUHOHULQGH GH�Q�NOHXV�YH�VLWRSOD]PD�GHøLûLNOLNOHUL�J|]OHQGL��%D]DOGH�\HU� DODQ� Q�NOHXVODUÖQGD� ûHNLO� ER]XNOXøX�� oHQWLNOHQPH�L]OHQGL�� .URPDWLQ� JHQHOOLNOH� Q�NOHXV� SHULIHULQGH�N�o�N� JUXSODU� \DSPDNWD\GÖ�� %X� K�FUHOHULQ�VLWRSOD]PDODUÖQGD� QLVSHWHQ� D]� PLNWDUGD� DoÖN� UHQNWH��E�\�N� JUDQ�OOHU� L]OHQGL�� 3DQHWK� K�FUHOHULQLQ�VLWRSOD]PDODUÖQGD� \HU� DODQ� YDNXROOHU� GH� GLNNDW�oHNLFL\GL�� +�FUHOHU� \XYDUODN� K�FUHOHU� KDOLQH�G|Q�ûP�ûW���5HVLP�����



�����'LPHWLO�%HQ]DQWUDVHQLQ�)DUH�ùOHXP�0XNR]DVÖQGD�1HGHQ�2OGXøX�+LVWRORMLN�'HøLûLNOLNOHU�YH�%X�'HøLûLNOLNOHU�h]HULQH�(�9LWDPLQL�6HOHQ\XP�YH 0HODWRQLQLQ�(WNLOHUL

������

5HVLP��� '0%$�JUXEXQGD��EDORQODûPÖû�3DQHWK�K�FUHOHUL�YH�D]DOPÖû�DoÖN�UHQNOL�JUDQ�OOHUL� 2N��� YDNXRO��+�(�;����

5HVLP���� '0%$�JUXEXQGD�VDOJÖVÖ�D]DODQ�*REOHW�K�FUHOHUL�$OGHK\GH�IXFKVLQ� DOFLDQ�EOXH�;���

5HVLP���� '0%$�JUXEXQGD�VDOJÖVÖ�D]DODQ�*REOHW�K�FUHOHUL��3$6� DOFLDQ�EOXH�;���

5HVLP���� 9LWDPLQ�JUXEXQGD�JUDQ�O�VD\ÖVÖ�DUWDQ�3DQHWK�K�FUHOHUL��+�(�;����
/LHEHUN�KQ� NULSWDODUÖQGD� D]� VD\ÖGD� PLWR]� ILJ�U��J|U�OG���7�P�EDUVDN� DODQÖQGD� VD\ÖODQ� � Q|URHQGRN ULQ�K�FUH� VD\ÖVÖQGD� NRQWUROOHUH� J|UH� EHOLUJLQ� D]DOPD�GLNNDWL�oHNWL��S� ������7DEOR����
3$6� DOFLDQ� EOXH� ER\DPD� PHWRGX� LOH� JREOHW� K�FUH�VDOJÖVÖQGD� NRQWUROOHUH� J|UH� D]DOPD� EXOXQGX� �5HVLP������ $]DOPD� NULSWDODUGD� GDKD� EHOLUJLQGL�� *REOHW�K�FUHOHULQLQ�VDOJÖVÖ�� EH]�O�PHQLQGH�PHQHNûH�UHQJLQGH�J|]OHQGL�� $OGHK\GH� IXFKVLQ � DOFLDQ� EOXH� ER\DPD�PHWRGX� LOH�GH�ER\DQDQ�JREOHW�K�FUH�VDOJÖVÖ�D]DOPÖûWÖ��%R\DQDQ�VDOJÖGD�PRU�UHQNWH�L]OHQGL��5HVLP�����
9LW� (�� 6HOHQ\XP� JUXEX � '0%$� LOH� ELUOLNWH� 9LW�(�6HOHQ\XP� YHULOHQ� JUXSWD� YLOO XV� \DSÖVÖ� �� IDUHGHQ�

�·�QGH� QRUPDOGL�� 9LOOXVODUGD� NÖVDOPD� YH� ûHNLO�GHøLûLNOLøL� L]OHQPHGL�� $QFDN� \HU� \HU� SDUoDODQPD�PHYFXWWX��9LOOXVXQ�EDø�GRNXVX� LoLQGH�|GHP�EHOLUJLQ�ROPDPDVÖQD� UDøPHQ�� ODNWHDOOHU� LOH� ODPLQD� SURSULD� YH�VXEPXNR]DGD� \HU� DODQ� NDQ� GDPDUODUÖQGD� J HQLûOHPH�GLNNDWL�oHNPHNWH\GL��%H]�HSLWHO�K�FUHOHULQLQ�ER\XQXQ�NÖVDOPDVÖ�� EH]� O�PHQOHULQLQ� JHQLûOHPHVL� YH� oHNLUGHN�PDWHU\DOLQLQ� IDUNOÖODûPDVÖ� 9LW� (�� 6H� JUXEXQGD� GD�EHOLUJLQ� RODUDN� L]OHQGL�� $QFDN� Q�NOHV� YH�VLWRSOD]PDVÖQGD� GHøLûLNOLøL� L]OHQHQ� K�FUH� VD\ÖVÖ� EX�JUXSWD� GDKD� D]GÖ�� 3DQHWK� K�FUHOHULQLQ� HR]LQRILOLN�JUDQ�OOHUOH� GROX� ROGXøX� L]OHQGL� �5HVLP� ����� $QFDN�'0%$� JUXEXQGD� WHVELW� HGLOHQ� 3DQHWK� K�FUHOHULQGH�VLWRSOD]PLN� YDNXRO� \DSÖODUÖQD� UDVWODQPDGÖ� �7DEOR� ����3$6� DOFLDQ� EOXH� ER\D� PHWRGX� LOH� JREOHW� K�FUH�
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5HVLP���� 0HODWRQLQ�JUXEXQGD�VDøODP�RODUDN�L]OHQHQ�YLOOXV�\DSÖODUÖ��+�(�;��

7DEOR��� .RQWURO��'0%$��9LW�(�6H�YH�PHODWRQLQ�JUXEXQGD�L]OHQHQ�KLVWRORMLN�GHøLûLNOLNOHULQ�NDUûÖODûWÖUÖOPDVÖ�
.RQWURO '0%$ 9LW�(��6H 0HODWRQLQ���9LOOXVúHNLO�ER]XNOXøX� � ��� � �9LOOXVGD�NÖVDOPD � ��� � �9LOOXV�EDø�GRNXVX�|GHPL� � ��� � �(SLWHO�KDVDUÖ � ��� � �%Dø�GRNX�K�FUH�\RøXQOXøX� ��� � �� �����*REOHW�K�FUHOHUL9LOOXV�\�]H\LQGH�D]DOPD�� � ��� � �/LHEHUN�KQ�EH]OHUGH�D]DOPD�� � ��� � �3$6·OD�ER\DQPD �� � ��� ���$OFLDQ�EOXH��LOH�ER\DQPD���� ��� � � ����/LHEHUN�KQ�HSLWHOL1�NOHXV�YH�VLWRSOD]PD�GHøLûLNOLøL�J|VWHUHQ�K�FUHOHU�� � ��� �� �0LWR] ��� � �� ������3DQHWK�K�FUHOHUL���9DNXROL]DV\RQ�� � �� � �*UDQ�OOH�GROXOXN�RUDQÖ �� � ��� ���%DORQODûPD � ��� � ����/LHEHUN�KQ�EH]�O�PHQOHUL'LODWDV\RQ � ��� ��� ������úLGGHWOL ���2UWD ��$] � <RN

VDOJÖODUÖQÖQ�PRU� YH� NÖUPÖ]Ö\D� ER\DQGÖøÖ� GLNNDWL� oHNWL��$OGHK\GH�IXFKVLQ� DOFLDQ�EOXH�ER\DPD�PHWRGX� LOH�GH�VDOJÖ� PRU� YH� JHQHOOLNOH� PDYL� UHQNWH� ER\DQGÖ�� %X�JUXSWD�GD�PLWR]�ILJ�UOHULQH�UDVWODQGÖ��
1|URHQGRNULQ� K�FUH� VD\ÖVÖQÖQ� D]DOPDVÖ� EX� JUXSWDGD�LVWDWLVWLN�DQODPGD�|QHPOL\GL���S � ������7DEOR����

0HODWRQLQ� JUXEX �� '0%$� LOH� ELUOLNWH� PHODWRQLQ�YHULOHQ� JUXSWD�� �� IDUHGHQ� �·�QGH� YLOOXV� \DSÖODUÖ�QRUPDOH \DNÖQ�RODUDN�J|]OHQGL��9LOOXVODUGD�NÖVDOPD�YH�ûHNLO� GHøLûLNOLøL� L]OHQPHGL�� (SLWHO� SDUoDODQPDVÖ�QDGLUGL�� /DPLQD� SURSULDGD� |GHP� L]OHQPHGL��/LHEHUN�KQ�NULSWDODUÖQÖQ�O�PHQOHUL�JHQLûWL��'0%$�YH�9LW(�6H� JUXEXQGD� L]OHQHQ�� Q�NOHXV� YH� VLWRSOD]PD�GHøLûLNOLøLQH� XøUDPÖû� K�FUHOHUH� VH\UHN� UDVWODQGÖ��3DQHWK� K�FUHOHUL� JUDQ�OOHUOH� GROX� RODUDN� L]OHQGL��5HVLP������7DEOR����
3$6�� DOFLDQ� EOXH� YH� DOGHK\GH� IXFKVLQ� ²DOFLDQ� EOXH�ER\DPD�PHWRGX� LOH� JREOHW� K�FUHOHUL� YLOOXV� \�]H\LQGH�YH� /LHEHUN�KQ� EH]OHULQGH� 9LW(�6H� JUXEXQD� \DNÖQ�ER\DQPD� |]HOOLøL� J|VWHUGL� �7DEOR� ���� *ULPHOLXV�DUMLURILO� PHWRGX� LOH� ER\DQDQ� Q|URHQGRNULQ� K�FUH�VD\ÖVÖ� GD� NRQWURO� JUXEXQD� \DNÖQ� �S !������ EXOXQGX��7DEOR����
7$57,ú0$
'0%$·QÖQ� JHQRWRNVLN� ELU� NDUVLQRMHQ� ROGXøX�ELOLQPHNWHGLU�� %X� PDGGHQLQ� W�P|U� ROXûWXUXFX�NDUVLQRJHQLN�HWNLVL�PROHN�OHU�VHYL\HGH�J|VWHULOPLûWLU� ����� 3$+�W�UHYOHUL�NDUVLQRMHQLN�HWNLOHULQL�VHUEHVW�UDGLNDO�ROXûWXUDUDN� J|VWHULUOHU� ������� (ûOHQPHPLû� HOHNWURQODUD�VDKLS� DWRP� YH\D� DWRP� JUXSODUÖ� LoHUHQ� VHUEHVW�UDGLNDOOHU�NLP\DVDO�EDø�ROXûXPXQD�KDVDU�YHULUOH U��6RQ�GHUHFH� UHDNWLI� RODQ� EX� PDGGHOHU� '1$� YH� 51$��]HULQGH� ]LQFLU� UHDNVL\RQODUÖQD�QHGHQ� ROXUODU� '1$�
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7DEOR��� 1|URHQGRNULQ�K�FUHOHULQ�JUXSODUD�J|UH�GDøÖOÖPÖ�
*UXSODU 1|URHQGRNULQ�K�FUHOHU,�*UXS��.RQWURO� �����r����,,�*UXS��'0%$� �����r���D,,,�*UXS��9LW�(�6H� �����r����E,9�*UXS��0HODWRQLQ� �����r����S������� .UXVNDO�:DOOLV��DS�������0DQQ�:KLWQH\�8��ES�������0DQQ�:KLWQH\�8

ED]ODUÖQD� NRYDOHQW� RODUDN� EDøODQÖUODU�� IRVIRGLHVWHU�RPXUJDVÖQGDQ� ]LQFLULQ� NÖUÖOPDVÖQD�� SXULQ� \DGD�S\ULPLGLQ� ED]ODUÖQÖQ� ND\EROPDVÖQD� QHGHQ� ROXUODU��7�PRU� K�FUHOHULQGHQ� L]ROH� HGLOHQ� '1$�� QRUPDO�K�FUHOHUH� WUDQVIHU� HGLOGLøLQGH� QRUPDO� K�FUHOHUGH� GH�QHRSODVWLN� GHøLûLNOLNOHU� J|]OHQPLûWLU�� %X� \�]GHQ�'1$·GDNL� GHøLûLNOLNOHULQ� PDOLJQLWHGHQ� VRUXPOX�RODELOHFHøL� G�û�Q�OPHNWHGLU� ��� $\UÖFD� OLSLG�SHURNVLGDV\RQX� \ROX� LOH� K�F UH� PHPEUDQÖQGDNL�SROLVDW�UH� OLSLGOHULQ� \ÖNÖPÖQÖ� VDøOD\ÖS�� K�FUH�PHPEUDQODUÖQD� ]DUDU� YHUHELOLUOHU� �� 7�P|U�ROXûXPXQGD�|QHPOL� UROOHUL�ROGXøX�G�û�Q�OHQ� VHUEHVW�UDGLNDOOHULQ� RUWD\D� oÖNPDODUÖQÖ� HQJHOOHPHN� LoLQ�DQWLRNVLGDQW� PDGGHOHULQ� NXOODQÖOPDVÖ� G�û�Q�OP�ûW�U�d�QN�� DQWLRNVLGDQWODU�� VHUEHVW� UDGLNDO� ROXûXPXQX�|QOH\HUHN�� NLP\DVDO� NDUVLQRMHQOHULQ� DNWLYLWHOHULQL�LQKLEH� HGHELOLU�� $QWLRNVLGDQWODU� VHUEHVW� UDGLNDOOHUH�NDUûÖ�YXFXGXQ�SULPHU�VDYXQPD�PHNDQL]PDODUÖGÖU��%L]�GH� oDOÖûPDPÖ]GD�� '0%$·QÖQ� LOHXP� PXNR]DVÖQGD�ROXûWXUDFDøÖ� RODVÖ� GHøLûLNOLNOHUL� YH� (� YLWDPLQL� YH�VHOHQ\XPXQ� EX� GHøLûLNOLNOHU� �]HULQH� \DSDFDøÖ� HWNLOHUL�LQFHOHPH\L� DPDoODGÖN�� <DSÖODQ� oDOÖûPDODUGD�'0%$·QÖQ�ROXûWXUGXøX�KDVDU��]HULQH�(�YLWDPLQLQLQ��VHOHQ\XPXQ� YH� PHODWRQLQLQ� GHøLûLN� GHUHFHOHUGH�NRUX\XFX� HWNLOHUL� J|VWHULOPLûWLU���� ��� �� $QFDN� '0%$�ROXûWXUGXøX� KLVWRORMLN� GHøLûLNOLNOHULQ� YH� EX�GHøLûLNOLNOHU� �]HULQH� (� YLWDPLQL�� VHOHQ\XP� YH�PHODWRQLQLQ� \DSWÖøÖ� HWNLOHULQ� NÖ\DVODQDUDN� LQFHOHQGLøL�KLVWRORMLN�oDOÖûPD�EXOXQPDPDNWDGÖU���
dDOÖûPDPÖ]GD� '0%$� YHULOHQ� IDUHOHULQ� LOHXPODUÖQGD�EHOLUJLQ� KLVWRORMLN� GHøLûLNOLNOHU� J|]OHQGL�� 9LOOXV�\�]H\LQL� |UWHQ�SUL]PDWLN� HSLWHOLQ� \HU� \HU� SDUoDODQGÖøÖ�J|U�OG��� 9LOOXVODUÖQ� EDø� GRNXVXQGD� \RøXQ� |GHP�L]OHQGL�� %H]OHULQ� |]HOOLNOH� ED]DO� E|O�POHULQLQ�O�PHQOHULQLQ� JHQLûOHGLøL� J|]OHQGL�� %H]OHULQ� ED]DO�E|O�POHULQL� G|ûH\HQ� HSLWHOGH� QRUPDO� \DSÖGDNL�K�FUHOHULQ� GÖûÖQGD�� IDUNOÖ� Q�NOHXV� YH� VLWRSOD]PD�|]HOOLNOHULQH� VDKLS� GHøLûLN� K�FUHOHU� EXOXQPDNWD\GÖ��*HQHOOLNOH� EX� K�FUHOHULQ� Q�NOHXV� NURPDWLQL�\RøXQODûPÖû�� oHûLWOL� E�\�NO�NWH� SDUoDODUD� D\UÖOPÖûWÖ��%D]Ö� K�FUHOHUGH�� \RøXQODûDUDN� SHULIHUH� oHNLOHQ�NURPDWLQ� \DUÖPD\� ûHNOLQGH� L]OHQPHNWH\GL�� 1DGLUHQ�KHWHURNURPDWLN�� SLNQRWLN� Q�NOHXVOX� K�FUHOHUH�

UDVWODQGÖ�� %D]Ö� K�FUHOHUGH� LVH� VLWRSOD]PD� LoLQGH� LQFH�ELU� JUDQ�ODV\RQ� GLNNDWL� oHNPHNWH\GL�� %X� K�FUHOHU�ûHIIDI� ERûOXNODUOD� oHYUHOHQPLûWL�� %X� Q�NOHXV� YH�VLWRSOD]PD� |]HOOLNOHUL� LOH� EX� K�FUHOHULQ� DSRSWRWLN�K�FUHOHU� ROGXøX� G�û�Q�OG��� $SRSWRWLN� K�FUHOHULQ�PRUIRORMLN� |]HOOLNOHUL� NURPDWLQL� \RøXQODûPDVÖ� YH�N�PHOHQPHVL�� Q�NOHXVXQ� SDUoDODQPDVÖ�� VLWRSOD]PLN�YDNXROL]DV\RQ� YH� K�FUH� E�]�ûPH VLGLU�� 'HøLûLPH�XøUD\DQ� K�FUH� GDKD� VRQUD� SDUoDODUD� D\UÖODUDN�DSRSWRWLN� FLVLPFLNOHUL� ROXûWXUXU�� dDOÖûPDPÖ]GD�J|UG�ø�P�]�� SLNQRWLN� Q�NOHXVOX�� NURPDWLQL�\RøXQODûPÖû� YH� N�PHOHQPLû�� Q�NOHXVX� SDUoDODQPÖû�K�FUHOHULQ� DSRSWRVLVLQ� GHøLûLN� DûDPDODUÖQÖQÖ� WHPVLO�HWWLøL G�û�QFHVLQGH\L]�� +HWHURNURPDWLN� Q�NOHXV�NURPDWLQLQ�\DUÖPD\�ûHNOLQGH�N�PHOHQPHVL�DSRSWRVLVLQ�VDGHFH� GDNLNDODUFD� V�UHQ� ELU� HYUHVLGLU� �� %X� QHGHQOH�NHVLWOHUGH� D]� UDVWODQDQ� EX� HYUH\L� EL]� GH� QDGLUHQ�J|UG�N�� $SRSWRWLN� FLVLPFLNOHU� GRNXGDQ�X]DNODûWÖUÖOPDN� LoLQ�PDNURIDMODU� YH\D� NRPûX�K�FUHOHU�WDUDIÖQGDQ�KÖ]OD�IDJRVLWH�HGLOHUHN�RUWDGDQ�NDOGÖUÖOÖU��%L]�GH� NULSWDODUGD�� DSRSWRWLN� K�FUHOHUOH� ELUOLNWH� EXOXQDQ��oRN� VD\ÖGD� KHWHURNURPDWLQ� N�PHOHUL� LoHUHQ� E�\�N�K�FUHOHU� L]OHGLN�� %X� K�FUHOHULQ� IDJRVLWH� HWWLøL�DSRSWRWLN� FLVLPOHUL� LoHUHQ� PDNURIDMODU� ROGXøX�G�û�QFHVLQGH\L]�� &KDQJ�::���� ELU� 3$+� W�UHYL� RODQ����� GLPHWLOKLGUD]LQ� YHULOHQ� VÖoDQODUÖQ� NRORQ�NULSWOHULQGH� EXQD� EHQ]HU� K�FUHOHUGHQ� EDKVHWPLû� YH�IDJR]RP�RODUDN�QLWHOHQGLUPLûWLU�
1RUPDO� ûDUWODUGD� GD� HSLWHOGH� DSRSWRVLV� J|U�O�U��$QFDN� EX� K�FUHOHU� YLOOXV� WHSHVLQGH� EXOXQXU��$SRSWRVLVOH� \RN� RODQ� K�FUHOHULQ� \HULQL� DOPDN� �]HUH�NULSWDODUÖQ� GHULQOHULQGH� EXOXQDQ� VWHP� DQD� K�FUHOHU�oRøDOÖS� IDUNOÖODûDUDN� � \XNDUÖ\D� GRøUX� J|o� HGHU��526·ODUÖQ� RUWDPGD� EXOXQPDVÖQÖQ� YLOOXVXQ� VDGHFH�WHSHVLQGHNL� K�FUHOHUGH� GHøLO�� W�P� K�FUHOHUGH� \D\JÖQ�ELU� DSRSWRVLVH� \RO� DoWÖøÖ� J|VWHULOPLûWLU� �� %L]� GH�oDOÖûPDPÖ]GD�� DSRSWRVLVL� \RøXQ� RODUDN� NULSWOHULQ�ED]DOLQGHNL� K�FUHOHUGH� L]OHGLN�� 3HWHU� /DWKDP ����NDUVLQRMHQ� PDGGHOHUH� PDUX]� NDODQ� UDWODUÖQ� EDUVDN�NULSWOHULQGHNL� DSRSWRV LV� VHYL\HVLQLQ� DUWWÖøÖQÖ��PLWR]XQ�LVH� LQKLEH� ROGXøXQX� ELOGLUPLûWLU�� %L]� GH� '0%$�YHULOHQ� IDUHOHULQ� LOHXPODUÖQGD�oRN�PLNWDUGD� DSRSWRWLN�K�FUH\H�UDVWODGÖN��$QFDN�NRQWURO�NHVLWOHULQH�RUDQOD�D]�
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PLNWDUGD� PLWR]� ILJ�U�� J|]OHPOHGLN�� (� YLWDPL�QL�VHOHQ\XP� YHULOHQ� IDUHOHULQ� LOHXPODUÖQGD� DSRSWRWLN�K�FUH� PLNWDUÖ� '0%$� YHULOHQ� IDUOHULQ� LOHXPODUÖQD�RUDQOD� D]GÖ�� 0HODWRQLQ� YHULOHQ� JUXSWD� LVH� GDKD� D]�PLNWDUGD� DSRSWRWLN� K�FUH� L]OHQGL�� 0HODWRQLQLQ�DSRSWRWLN� K�FUH� ROXûXPXQX� D]DOWDQ�� D\QÖ� ]DPDQGD�K�FUH� VLNOXV� ID]ÖQÖ� JHFLNWLUHUHN� DQWLW�P|U� HWNLVL�J|VWHUHQ� KRUPRQ� \DSÖVÖQGD� ELU� PDGGH� ROGXøXQX�J|VWHUPLûWLU���� � 0HODWRQLQLQ� D\QÖ� ]DPDQGD� DQWL�RNVLGDQW� HWNLOLGLU�� %X� HWNLVLQL� JOXWDW\RQ� SHURNVLGD]�JLEL� GHWRNVLILNDV\RQ� HQ]LPOHULQL� VWLP�OH� HGHUHN� YH\D�J�oO�� KLGURNVLO� UDGLNDOOHULQL� \DNDOD\DUDN� J|VWHULU��6HOHQ\XP�� K�FUHVHO� KLGURMHQ� SHURNVLWLQ� GHWRN�VLILNDV\RQXQGDQ� VRUXPOX� DQDKWDU� HQ]LP� RODQ�JOXWDW\RQ� SHURNVLGD]ÖQ� WHPHO� ELOHûHQLGLU�� .DQVHU�|QOH\LFL� HWNLVLQL�� GRNXGDNL� KLGURMHQ� SHURNVLGD]� YH�VHUEHVW� UDGLNDO� NRQVDQWUDV\RQXQX� G�û�UHUHN� \DSWÖøÖ�UDSRU�HGLOPLûWLU��$\UÖFD�K�FUH�SUROLIHUDV\RQX�YH�'1$�VHQWH]LQLGH�LQKLEH�HWWLøL�DoÖNODQPÖûWÖU��� (�YLWDPLQL�LVH�K�FUH�PHPEUDQODUÖQGD�EXOXQDQ�\DøGD�HUL\HQ�WHPHO�ELU�DQWLRNVLGDQWWÖU�� *DVWURLQWHVWLQDO� NDQVHUOHULQ�JHOLûLPLQGH� HWL\RORMLN� ELU� IDNW|U� RODUDN� J|VWHULOHQ�QLWUR]DPLQ�ROXûXPXQX�LQKLEH�HGHU�YH�LPPXQ�FHYDSWD��|QHPOL� ELU� URO� R\QDU�� dDOÖûPDPÖ]GD� '0%$·QÖQ�QHGHQ�ROGXøX�DSRSWRWLN�K�FUHOHULQ�VD\ÖVÖQÖ�D]DOWPDGD�(�YLWDPLQL�VHOHQ\XPD�RUDQOD�PHODWRQLQLQ�GDKD�HWNLOL�ROGXøXQX�J|]OHPOHGLN��
'0%$� JUXEXQGD� L]OHGLøLPL]� KLVWRORMLN� GHøLûLN�OLNOHUGHQ� ELUL� YLOOXVODUÖQ� ER\ODUÖQGD� NÖVDOPD\GÖ�� %X�GHøLûLNOLN�9LW(�6H�YH�PHODWRQLQ�JUXEXQGD�L]OHQPHGL��9LOOXV� K�FUHOHULQGHNL� DûÖUÖ� DSRSWRVLVLQ� YLOOXVXQ�NÖVDOPDVÖQD� QHGHQ� ROGXøX� |QH� V�U�OP�ûW�U��� %X�\�]GHQ� YLOOXV� DWURILVLQLQ� VHEHEL� HQWHURVLW� DSRSWRVLVL�RODUDN� J|VWHULOPLûWLU�� 1LWHNLP� EL]� GH� DSRSWRVLVLQ� HQ�\RøXQ� RODUDN� L]OHQGLøL� JUXS� RODQ� '0%$� JUXEXQGD�YLOOXVODUGD� NÖVDOPD� L]OHGLN�� (� YLW�6H� YH� PHODWRQLQ�JUXEXQGD�EX�GHøLûLNOLøH�UDVWODQPDGÖ��
'0%$� JUXEXQGD� YLOOXVODUGD� EHOLUJLQ� |GHP�EXOXQPDNWD\GÖ�� (� YLW�6H� JUXEXQGD� |GHP� EHOLUJLQ�GHøLOGL�� PHODWRQLQ� JUXEXQGD� \RNWX�� '0%$� YH�(YLW�6H� JUXEXQGD� GDPDUODUGD� JHQLûOHPH� GLNNDWL�oHNPHNWH\GL��(SLWHO�DOWÖQGD�EDø�GRNXVX�LoLQGH�ROXûDQ�|GHP�� HSLWHOLQ� EDø� GRNXVXQGDQ� D\UÖOPDVÖQD� \RO� DoDU��%L]�GH�'0%$�JUXEXQGD�\RøXQ�|GHP�QHGHQL�LOH�HSLWHO�YH� EDø� GRNXVX� DUDVÖQGD� ûHIIDI� DODQODU� L]OHGLN�� $\UÖFD�\LQH� D\QÖ� VHEHSOH� EDø� GRNXVX� JHYûHN� EDø� GRNXVX�|]HOOLøLQGH\GL�� 'RNXGD� VHUEHVW� RNVLMHQ� UDGLNDOOHULQLQ�DUWPDVÖQÖQ� |GHPH� \RO� DoWÖøÖ� ELOGLULOPLûWLU��� 2NVLMHQ�UDGLNDOOHUL� LOH� SHUI�]H� HGLOHQ� VÖoDQ� YH� WDYûDQODUGD�NDSLOOHU� ILOWUDV\RQXQ� DUWPDVÖ� VRQXFX� SXOPRQHU� |GHP�JHOLûWLøLQL�ELOGLUPLûWLU��526·ODU�D\QÖ�]DPDQGD�HSLWHOOHUL�DUDVÖQGDNL� LQWHUVHOO�OHU� EDøODQWÖODUÖQ� ]DUDU� J|UPHVLQH��

K�FUH� ûHNLO� GHøLûLNOLNOHULQH� YH� DNWLQ� ILODPHQW�RUJDQL]DV\RQ� ER]XNOXNODUÖQD� \RO� DoWÖøÖ� J|VWHULOPLûWLU��%X� \ROOD� LQWHUVHOO�OHU� DUDOÖNODUÖ� JHQLûOHWHELOLU� YH�K�FUHOHUL� ELUELULQGHQ� YH� ED]DO� PHPEUDQGDQ�D\ÖUDELOLUOHU��� %Dø� GRNXVX� |GHPL� YH� GDPDU�JHQLûOHPHVL� ELUELUOHUL� LOH� EDøODQWÖOÖ� ROD\ODUGÖU��'0%$·QÖQ� QHGHQ� RODFDøÖ� GDPDU� JHQLûOHPHVL� YH�|GHPL� HQJHOOHPHGH� YLW� (�6HOHQ\XPD� RUDQOD�PHODWRQLQLQ�GDKD�HWNLOL�ROGXøX�G�û�QFHVLQGH\L]����
'0%$� JUXEXQGD� 3DQHWK� K�FUHOHULQLQ� JUDQ�OOHULQLQ�D]DOGÖøÖQÖ�� VLWRSOD]PDGD� YDNXROHU� \DSÖODUÖQ� RUWD\D�oÖNWÖøÖQÖ�J|]OHPOHGLN��9LW�(� 6HOHQ\XP�YH\D�PHODWRQLQ�YHULOPLû� IDUHOHUGH� LVH� 3DQHWK� K�FUHOHUL� JHQHOOLNOH�SHPEH�NÖUPÖ]Ö� UHQNWH� JUDQ�OOHUOH� GROX� RODUDN� L]OHQGL��6LWRSOD]PDODUÖQGD� YDNXROHU� \DSÖODUD� UDVWODQPDGÖ��ùPPXQRORMLN�VDYXQPD�VLVWHPLQGH�|QHPOL�UROOHUL�RODQ�3DQHWK� K�FUHOHUL�� EDUVDNODUÖ� HWNLOH\HQ� ELU� oRN�KDVWDOÖøÖQ� SDWRJHQHVLVLQGH� URO� R\QDPDNWDGÖUODU�� %X�K�FUHOHU�EDNWHUL\HO��YLUDO�YH�GLøHU�SDWRORMLN�GXUXPODUGD�JUDQ�OOHULQLQ� LoHULøLQL� O�PHQH� ERûDOWDUDN�GHJUDQ�ODV\RQD� XøUDUODU����� �� 3DQHWK� K�FUHOHULQLQ� YH�ED]Ö� Q|URHQGRNULQ� K�FUHOHULQ� W�P|U� QHNURVLV� IDNW|U�DOID�71)��LoHUGLøL�WHVELW�HGLOPLûWLU��� $QWL�W�P|U�HWNLVL�J|VWHULOHQ� VLWRNLQOHU� DUDVÖQGD� HQ� J�oO�� RODQÖ�71)·GLU��� 526� PHWDEROLWOHULQLQ� RUWDPGD�ROXûWXUGXNODUÖ� WRNVLN� PHGLDW|UOHU� 3DQHWK�GHJUDQ�ODV\RQXQD�QHGHQ�RODELOLU��3DQHWK�K�FUHOHULQGH�L]OHGLøLPL]� YDNXRO� YH� EDORQODûPD� K�FUHOHULQ� DNWLI�IRUPGD� ROGXøXQX� J|VWHUPHNWHGLU�� .ULSW� O�PHQLQH�3DQHWK� JUDQ�OOHULQLQ� LoHULøLQLQ� DûÖUÖ� PLNWDUGD�HN]RVLWR]X�� VLWRSOD]PDGD� YDNXROOHU� ROXûWXUPDNWDGÖU��6DWRK���� VHNUHV\RQ� JUDQ�OOHULQLQ� DUWDQ� PLNWDUODUGD��UHWLPLQLQ� \RøXQOXNODUÖQGD� D]DOPD LOH� VRQXoODQGÖøÖQÖ�J|VWHUPLûWLU�� %L]� GH� '0%$·� JUXEXQGD� 3DQHWK�K�FUHOHULQGH�D]�PLNWDUGD�YH�DoÖN�UHQNWH�JUDQ�O�L]OHGLN��%XQXQ� VHEHELQLQ� K�FUHGH� D]� PLNWDUGD� JUDQ�O��UHWLOPHVL� GHøLO�� oRN� PLNWDUGD� �UHWLOHQ� JUDQ�O�Q�O�PHQH�ERûDOWÖOPDVÖ�ROGXøX�G�û�QFHVLQGH\L]��
3$6� DOFLDQ� EOXH� ER\DPD� WHNQLøL� LOH� JDVWURLQWHVWLQDO�VLVWHPGHNL�DVLW�P�VLQ�PDYL\H��Q|WUDO�P�VLQ�NÖUPÖ]Ö\D�YH� PLNV� \DSÖGDNL� P�VLQ� LVH� PRU� UHQJH� ER\DQÖU��'0%$�JUXEXQGD�EX�ER\DPD�WHNQLøL�LOH�JREOHW�K�FUH�VDOJÖVÖQÖQ�D]DOGÖøÖ�YH� � �PDYL� UHQNWH�ER\DQGÖøÖ� L]OHQGL��$OGHK\GH�IXFKVLQ� DOFLDQ�EOXH�ER\DPD�PHWRGX�LOH�GH��V�OIDWOÖ� P�VLQOHU� NR\X� PRU�� ]D\ÖI� P�VLQOHU� PRU��VLDORP�VLQOHU� LVH� PDYL� UHQNWH� ER\DQÖUODU��� '0%$�JUXEXQGD� EX� ER\DPD� PHWRGX� LOH� ER\DQDQ� JREOHW�K�FUH�VDOJÖVÖ���GHQHNWHQ���·�QGH�PDYL� UHQNWH�ROGXøX���·VLQGH LVH� PRU� YH� PDYL� UHQNWH� ER\DQGÖøÖ� J|U�OG���%XQD� J|UH�� 3$6� DOFLDQ� EOXH� \|QWHPL� LOH� Q|WUDO� YH�PLNV�P�VLQ�VHYL\HVLQGH��DOGHK\GH�IXFKVLQ� DOFLDQ�EOXH�\|QWHPL� LOH� GH� V�OIDWOÖ� P�VLQOHUGH� D]DOPD� J|]OHQGL��



�����'LPHWLO�%HQ]DQWUDVHQLQ�)DUH�ùOHXP�0XNR]DVÖQGD�1HGHQ�2OGXøX�+LVWRORMLN�'HøLûLNOLNOHU�YH�%X�'HøLûLNOLNOHU�h]HULQH�(�9LWDPLQL�6HOHQ\XP�YH�0HODWRQLQLQ�(WNLOHUL

������

%ODQG]]L�� V�OILGULO� ELOHûLNOHULQLQ� JDVWULN� PXNR]D\Ö��KHPRURMLN� ûRN� YH� JDVWULN� PXNR]DO� KDVDUD� NDUûÖ�NRUXGXøXQX�� 0F*DUU\W���� ���� GLPHWLOKLGUD]LQ� YHULOHQ�UDWODUÖQ� NRORQODUÖQGD� V�OIDWOÖ� P�VLQ� VHYL\HVLQLQ�NRQWUROOHUH� J|UH� G�ûW�ø�Q�� ELOGLUPLûWLU�� *XSWD�� LVH�DGHQRPGD� V�OIDWOÖ� P�VLQ� ND\EÖQÖQ� EHOLUJLQ� RODUDN�L]OHQGLøLQL�DoÖNODPÖûWÖU��
9LW� (�� 6H� YH� PHODWRQLQ� JUXEXQGD� LVH� 3$6� DOFLDQ�EOXH�PHWRGX� LOH�PRU� YH� NÖUPÖ]Ö� ER\DQDQ�P�VLQOHUGH�DUWÖû� J|U�OG��� $OGHK\GH� IXFKVLQ� DOFLDQ� EOXH�PHWRGX�LOH� ER\DQDQ� P�VLQ�� '0%$� JUXEXQD� EHQ]HU� RODUDN�JHQHOOLNOH�PDYL�RODUDN�ER\DQGÖODU�� �'0%$�JUXEXQGD�P�VLQ� VHNUHV\RQXQGD� JHQHO� ELU� D]DOPD� ROXUNHQ�� 9LW�(�� 6H� YH� PHODWRQLQ� JUXEXQGD� Q|WUDO� YH� PLNV�P�VLQOHUGH� DUWÖû�� V�OIDWOÖ� P�VLQOHUGH� LVH� D]DOPD�J|]OHQGL�� 6RQ� \ÖOODUGDNL� oDOÖûPDODU�� 0�VLQLQ�DQWLRNVLGDQW�DNWLYLWH\H�VDKLS�ROGXøX�YH�UHDNWLI�RNVLMHQ�UDGLNDOOHULQLQ� HWNLOHULQGHQ� PXNR]D\Ö� NRUXPDN� LoLQ�JREOHW� K�FUHOHULQLQ� P�VLQ� VDOÖQÖPÖQÖ� DUWWÖUGÖøÖQÖ�J|VWHUPLûWLU��� %L]� GH�� 9LW� (�� 6H� YH� PHODWRQLQ�JUXEXQGDNL� P�VLQLQ� DUWPDVÖQÖ� PXNR]DQÖQ�NRUXQPDVÖQD�\|QHOLN�ROGXøXQX�G�û�Q�\RUX]��'0%$�JUXEXQGD� LVH� NDUVLQRMHQLN�PDGGHQLQ�K�FUHOHUH�GLUHNW�HWNLVL� VRQXFX� PXNXV� VHNUHV\RQXQXQ� JHQHO� RODUDN�D]DOPDVÖ�� PXNR]D\Ö� VDYXQPDVÖ]� GXUXPD� JHWLUPLû� YH�PXNR]DGD� L]OHGLøLPL]� DøÖU� KDVDUODUÖQ� ROXûXPXQX�NROD\ODûWÖUPÖû� RODELOLU�� dHûLWOL� SDWRORMLN� YH� GHQH\VHO�NRûXOODUGD� JDVWURLQWHVWLQDO� VLVWHPGHQ� VDOJÖODQDQ�P�VLQOHULQ� NLP\DVDO� \DSÖVÖ� GHøLûPHNWHGLU�� %DUVDN�HSLWHO� K�FUHOHUL�� K�FUH� IDUNOÖODûPDVÖ� YH� NDUVLQRJHQH]�VÖUDVÖQGD� IDUNOÖ� W�U� JOLNRSURWHLQOHU� VDOJÖODPDNWDGÖUODU��%L]LP� oDOÖûPDPÖ]GD� GD� L]OHQGLøL� JLEL� VRQ� \ÖOODUGD�GXRGHQXP�� MHMHQXP�� LOHXP� YH� NDOÖQ� EDUVDøÖ�LOJLOHQGLUHQ� SUHPDOLJQ� YH� PDOLJQ� OH]\RQODUGD�� P�VLQ�KLVWRNLP\DVÖQÖQ� GHøLûWLøL� VDSWDQPÖûWÖU�� %X� QHGHQOH�P�VLQ� KLVWRNLP\DVÖQÖQ� J�Q�P�]GH� JDVWURLQWHVWLQDO�VLVWHPLQ� � SUHPDOLJQ� YH� PDOLJQ� OH]\RQODUÖQÖQ� HUNHQ�WHûKLVLQGH�NXOODQÖODQ�NROD\�YH�HWNLOL�ELU�PHWRW�ROGXøX�G�û�Q�OPHNWHGLU���
dDOÖûPDPÖ]GD� NULSWOHUGH� \HU� DODQ� Q|URHQGRNULQ�K�FUHOHUGH� '0%$� YH� 9LW(�6H� JUXEXQGD� |QHPOL�GHUHFHGH� D]DOPD� VDSWDGÖN�� %DUVDNWDNL� Q|URHQGRNULQ�SHSWLGOHU� JDVWURLQWHVWLQHO� VHNUHV\RQ�� DEVRUEVL\RQ��PRWLOLWH��K�FUH�SUROLIHUDV\RQX�� ORNDO� LPPXQ�VDYXQPD�YH� NDQ� DNÖPÖQÖQ� G�]HQOHQPHVLQGH� |QHPOL� ELU� URO�R\QDUODU�� %X� SHSWLGOHULQ� EDUVDN� NDQVHUOHULQGH��|]HOOLNOHGH� NRORQ� NDQVHUOHULQGH� K�FUH� SUROLIHUDV�\RQXQX� LQKLEH� HWWLøL� ELOLQPHNWHGLU�� 1LWHNLP� \DûOD�ELUOLNWH� SHSWLG� G�]H\LQLQ� D]DOPDVÖ�� NRORUHNWDO NDQVHU�JHOLûLPLQL� NROD\ODûWÖUPDNWDGÖU��� dDOÖûPDPÖ]GD�� LNL�JUXSWD� J|]OHPOHGLøLPL]� Q|URHQGRNULQ� K�FUHOHULQLQ�D]DOPDVÖ� EL]FH�� NDUVLQRMHQ�PDGGHQLQ� GHJUDQ�ODV\RQX�

DNWLYH� HWPHVL� YH� E|\OHFH� JUDQ�OOHULQ� E�\�N� |Oo�GH�D]DOPDVÖQGD� ND\QDNODQPDNWDGÖU�� *UDQ�OOHULQLQ�LoHULøLQL� ERûDOWDQ� EX� K�FUHOHULQ� JUDQ�OOHUL� EHOLUOH\HQ�*ULPHOLXV� ER\DPD� \|QWHPL� LOH� VDSWDQPDVÖ� P�PN�Q�ROPDGÖ�� 1|URHQGRNULQ� K�FUHOHU� NULSWDODUGD� \HU� DOVD�ELOH� JUDQ�OOHUL� IDUNHGLOHPHGLøL� LoLQ� GLøHU� K�FUHOHUGHQ�D\ÖUW�HGLOHPHPLû�RODELOLU�
'0%$·QÖQ� EDUVDN� PXNR]DVÖQGD� ROXûWXUGXøX� KDVDU��]HULQH� 9LW� (�6H� NRPELQDV\RQXQGDQ� GDKD� oRN�PHODWRQLQLQ�NRUX\XFX�URO��ROGXøX�VRQXFXQD�YDUGÖN����
.$<1$./$5
�� *UDQEHUJ�/��%UXQVWU|P�%��%UDQGLW�,��&\WRFURPH�3��� GHSHQGHQW�ELQGLQJ�RI������GLPHWK\OEHQ]�D�DQWKUDFHQH� �'0%$�� DQG� EHQ]R�D�� S\UHQH� LQ� PXULQH� KHDUW�� OXQJ�DQG�OLYHU�HQGRWKHOLDO�FHOOV��$UFKLYHV�RI�7R[LFRORJ\������������������������ &OHPHQV�05��)UHH�UDGLFDO�LQ�FKHPLFDO�FDUFLQRJHQHVLV��.OLQ�:DFKHQVFKU����������������������� ,]]RWWL�$��&DPRLUDQR�$��&DUWLJOLD�&�HW�DO��3DWWHUQV�RI�'1$� DGGXFW� IRUPDWLRQ� LQ�OLYHU� PDPPDU\� HSLWKHOLDO� FHOOV� RI� UDWV� WUHDWHG� ZLWK� ����� GLPHWK\O�EHQ]�D�DQWKUDFHQH�� DQG� VHOHFWLYH� HIIHFWV� RI� FKHPRSUHYHQWLYH� DJHQWV�&DQFHU� 5HV������������������������� &DYDOLHUL�/(��5RJDQ�(*��7KH�DSSURDFK� WR�XQGHUVWDQGLQJ�DURPDWLF�K\GURFDUERQ�FDUFLQRJHQHVLV��7KH�FHQWUDO�UROH�RI�UDGLFDO�FDWLRQV�LQ�PHWDEROLF�DFWLYDWLRQ��3KDUPDF�7KHU����������������������� 6DZDQW�66��.DQGDUNRU�69��5ROH�RI�9LWDPLQV�&�DQG�(�DV�FKHPRSUHYHQWLYH�DJHQWV�LQ� WKH� KDPVWHU� FKHHN� SRXFK� WUHDWHG� ZLWK� WKH� RUDO� FDUFLQRJHQ�'0%$��2UDO�'LV����������������� .QHNW�3��$URPDD�$��0DDWHOH�-��HW�DO��6HUXP�YLWDPLQ�(��6HUXP�6HOHQLXP�DQG�WKH�ULVN�RI�JDVWURLQWHVWLQDO�FDQFHU��,QW�-�&DQFHU��������������������� 6DOYLD� '5�� )LRUH� 0�� $JOLWWL� 7�� ,QKLELWRU\� DFWLRQ� RI� PHODWRQLQ� RQ� +�2�� DQG�F\FORSKRVSKDPLGH� LQGXFHG�'1$�GDPDJH��0XWDJHQHVLV������������������������ $QLVLPRY�91��=DEH]KLQVNL�0$��3RSRYLFK�,*��,QKLELWRU\�HIIHFW�RI�PHODWRQLQ�RQ������GLPHWK\OEHQ]�D�DQWKUDFHQH� LQGXFHG�FDUFLQRJHQHVLV�RI� WKH�XWHULQH�FHUYL[�DQG�YDJLQD�LQ�PLFH�DQG�PXWDJHQHVLV�LQ�YLWUR��&DQFHU�/HWW������������������������� %DQFURIW� -'�� 6WHYHQV� $�� 7XUQHU� '5�� 7KHRU\� RI� 3UDFWLFH� DQG� +LVWRORJLFDO�7HFKQLTXHV��&KXUFKLOO�/LYLQJVWRQH��������� %R\OH� 63�� &UDIW� -$�� 7KH� HIIHFW� RI� JHQGHU�� VH[XDO� PDWXUDWLRQ� DQG� [HQRELRWLF�WUHDWPHQW� RQ� WKH� IRUPDWLRQ� RI� K\GUR[PHWK\O� PHWDEROLWHV� IURP� �����GLPHWK\OEHQ]�D�DQWKUDFHQH�LQ�UDW�OLYHU�PLFURVRPHV��7R[LFRO�/HWW����������������������� 6ODJD�7-��,QKLELWLRQ�RI�WKH�LQGXFWLRQ�RI�FDQFHU�E\�DQWLR[LGDQWV��$GY�([S�0HG�%LRO��������������������� 6ODJD� 7-�� ,QKLELWLRQ� RI� VNLQ� WXPRU� LQLWLDWLRQ�� SURPRWLRQ� DQG� SURJUHVVLRQ� E\�DQWLR[LGDQWV�DQG�UHODWHG�FRPSRXQGV��&ULW�UHY�)RRG�6FL�1XWU����������������������� 0\ORQDV� &�� .DXUHWDV� '�� /LSLG� SHUR[LGDWLRQ� DQG� WLVVXH� GDPDJH�� ,Q� 9LYR� ������������������������ /DEEH�05��)LVFKHU�:3��7ULFN�.'��(IIHFW�RI�GLHWDU\�VHOHQLXP�DQG�WXPRU�VWDWXV�RQ�WKH� UHWHQWLRQ� RI� 6H� E\� WLVVXHV� DQG� PDPPDU\� WXPRUV� RI� '0%$�WUHDWHG� UDWV�%LRORJLFDO�7UDFH�(OHPHQWV�5HVHDUFK���������������������� &RWUDQ�56��.XPDU�9��&ROOLQV�7��3DWKRORJLF�EDVLV�RI�GLVHDVH��&KDSWHU����&HOOXODU�3DWKRORJ\��6L[WK�HGLWLRQ��86$��:%�6DXQGHUV���������������� &KDQJ�::��'HJHQHUDWLYH�EHKDYLRU�RI�HSLWKHOLDO�FHOOV� LQ� WKH�FRORQLF�FU\SW�RI� WKH�PRXVH� IROORZLQJ� DGPLQLVWUDWLRQ� RI� FRORQLF� FDUFLQRJHQ� ����GLPHWK\OK\GUD]LQH��&DQFHU�/HWW����������������������� 5DPDFKDQGUDQ�$��0DGHVK�0��%DODVXEUDPDQLDQ�.��$SRSWRVLV� LQ� WKH� HSLWKHOLXP��,W·V� UHOHYDQFH� LQ� QRUPDO� DQG� SDWKRSK\VLRORJLFDO� FRQGLWLRQ�� -RXUQDO� RI�*DVWURHQWHURORJ\�DQG�+HSDWRORJ\���������������������� /DWKDP� 3�� /XQG� (.�� -RKQVRQ� ,7�� 'LHWDU\� Q��� 38)$� LQFUHDVHV� WKH� DSRSWRWLF�UHVSRQVH�WR����� GLPHWK\OK\GUD]LQH�UHGXFHV�PLWRVLV�DQG�VXSSUHVVHV�WKH� LQGXFWLRQ�RI�FDUFLQRJHQHVLV�LQ�WKH�UDW�FRORQ��&DUFLQRJHQHVLV������������������������� 5DR� $5�� +XVVDLQ� 63�� -DQQX� /1�� HW� DO�� � 0RGXODWRU\� LQIOXHQV� RI� WRPR[LIHQ��WRFRSKHURO�� UHWLQO\� DVHWDWH�� DPLQRJOXWHWKLPLGLQH�� HUJRFU\SWLQH� DQG� VHOHQLXP� RQ�'0%$�LQGXFHG� LQLWDWLRQ� RI� PDPPDU\� FDUFLQRJHQHVLV� LQ� UDWV�� ,QGLDQ� -RXUQDO� RI�([SHULPHQWDO�%LRORJ\���������������������� /XP� +�� .HQQHWK� $5�� 2[LGDQW� VWUHVV� DQG� HQGRWKHOLDO� FHOO� G\VIXQFWLRQ�� $P� -�3K\VLRO�&HOO�3K\VLRO���������������������� &DQSRODW� /�� 9DUGÖ� 1�� 5DQLWLGLQ� X\JXODQPDVÖQÖ� WDNLEHQ� VÖoDQODUÖQ� 3DQHWK�K�FUHOHULQLQ�KLVWRORMLN�LQFHOHQPHVL��7XUJXW�g]DO�7ÖS�'HUJLVL������������������������ 6DWRK�<��2QR�.��0RXWDLURX�.��3DQHWK�FHOOV�RI�$IULFDQ�JLDQW�UDWV��$FWD�$QDWRPLFD��������������������� &KHFN�($��&KHFN�63��3DWFKHQ�0O��8OWUDVWUXFWXUDO�ORFDOL]DWLRQ�RI�WXPRXU�QHFURVLV�IDFWRU�DOSKD��+LVWRFKHP�/������������������������ 1DNDPRWR�7��,QDJDZD�+��7DNRJL�.��$�QHZ�RI�DQWLWXPRU�WKHUDS\�ZLWK�D�KLJK�GRVH�RI�71)�SHUIXVLRQ�RI�XQUHVHFWDEOH�OLYHU�WXPRUV�$QWLFDQFHU�5HV���������������������� (ûUHIRøOX�0��6HOLPRøOX�0$��:LVWDU�$OELQR�IDUHOHUGH�VLQGLULP�NDQDOÖ�PXVLQOHULQLQ�KLVWRNLP\DVDO�|]HOOLNOHUL��7�.OLQ�-�*DVWURHQWHURKHSDWRO������������������� %ODQGL]]L�&��1DWDOH�*��*KHUDUGL�*�DW�DO��$FLG� LQGHSHQW�JDVWURSURWHFWLYH�HIIHFWV�RI�ODQVRSUD]ROH�LQ�H[SHULPHQWDO�PXFRVDO�LQMXU\��'LJ�'LV�6FL�����������������������



9DUGÖ�YH�DUN

������

��� 0F*DUULW\� 7-�� 9LD� ($�� &RORQ\� 3&�� 4XDOLWDWLYH� DQG� TXDQWLWLYH� FKDQJHV� LQ�VLDORPXFLQV�GXULQJ�����GLPHWK\OK\GUD]LQH� LQGXFHG�FRORQ�FDUFLQRJHQHVLV�LQ�WKH�UDW��-�1DWO�&DQFHU�,QVW������������������������� *XSWD�6&��0LVUD�9��6LQJK�3$�HW�DO��0XFLQ�KLVWRFKHPLVWU\� D�VLPSOH�DQG�HIIHFWLYH�PHWKRGV� IRU� GLDJQRVLQJ� SUHPDOLJQDQW� DQG� HDUO\� PDOLJQDW� OHVLRQ� RI� ORZHU�JDVWURLQWHVWLQDO�WUDFW��,QGLDQ�-�3DWKRO�0LFURELRO������������������������ %DOGZLQ� $/�� :LOVRQ� /0�� 9DOHVNL� -(�� 8OWUDVWUXFWXUDO� HIIHFWV� RI� LQWUDYDVFXODUO\�LQMHFWHG� SRO\HWK\OHQH� JO\FRO� KHPRJORELQ� LQ� LQWHVWLQDO� PXFRVD�� $-3� +HDUW� DQG�&LUFXODWRU\�3K\VLRORJ\�������������������������� 6DOK\�0��6DQGWU|P�2��+RZ�DJH�FKDQJHV�WKH�FRQWHQW�RI�QHXURHQGRFULQH�SHSWLGHV�LQ�WKH�PXULQH JDVWURLQWHVWLQDO�WUDFW��*HURQWRORJ\�����������������

<D]ÖûPD�$GUHVL�'U��1LJDU�9DUGÖùQ|Q��hQLYHUVLWHVL�7ÖS�)DN�OWHVL�+LVWRORML� (PEUL\RORML�$'������0$/$7<$7OI�������������������)D[��������������

������0DODW\D�7OI�������������������)D[��������������


