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¾³ZÀ§�¶l¿vs�zd§u�®³Zs�²À´#�®·��±ÈÀ-�¾¨�|��º¬�¶À¸c�yu�av�Z�¯�b¸k�¶]�~À¬.³Y�©º�yºÀ«�µZ.�³Yu�{Y½uZ]� ¾d³MF�IRVuuz-�¾¯�¾³Yu�yv£�¹ z¨�c�
�]Z´¯��&XUUDQ� 7�� 0RUJDQ� -� ,�� � 0HPRULHV� RI� )RV�� %LR�(VVD\V��������������������'RXJ� :6�� 7UHYRU� $� '�� 1HXURFKHPLFDO�,GHQWLILFDWLRQ� RI� IRV� 3RVLWLYH� 1HXURQV� XVLQJ WZR�&RORXU� ,PPXQRSHUR[LGDVH� 6WDLQLQJ�� -� 1HXURVFL�0HWKRGV����������������������'UDJXQRZ� 0�� 5REHUWVRQ� +$�� /RFDOL]DWLRQ� DQG�,QGXFWLRQ� RI� F�IRV� 3URWHLQ� /LNH� ,PPXQRUHDFWLYH�0DWHULDO� LQ� WKH� 1XFOHL� RI� $GXOW� 0DPPDOLDQ�1HXURQV��%UDLQ�5HV����������������������*X]RZVNL� � -� (�� 6HWORZ� %�� :DJQHU� (� .�� 0F�*DXJK� -/�� ([SHULHQFH�GHSHQGHQW�*HQH�([SUHVVLRQ��LQ� WKH� 5DW� +LSSRFDPSXV� DIWHU� 6SDWLDO� /HDUQLQJ�� -�1HXURVFL�����������������������������+VX� 60�� 5DLQH� /�� )DQJHU� +�� 8VH� RI� $YLGLQ�%LRWLQ� 3HUR[LGDVH� &RPSOH[� �$%&�� LQ�,PPXQRSHUR[LGDVH� 7HFKQLTXHV�� -� +LVWRFKHP�&\WRFKHP���������������������.DPSKXLV�:��'HUL\�7�&��7DODPLQL�/0��/RSHV�'D�6LOYD� )+�� 5DW� +LSSRFDPSDO� .LQGOLQJ� ,QGXFHV�&KDQJHV� LQ� WKH� *OXWDPDWH� 5HFHSWRU� P51$([SUHVVLRQ� 3DWWHUQV� LQ� 'HQWDWH� *UDQXOH� 1HXURQV��(XU�-�1HXURVFL�����������������������.DPSKXLV�:�� +XLVPDQ� (�� 9HHUPDQ�0� -�� /RSHV�'D� 6LOYD� )+�� 'HYHORSPHQW� RI� &KDQJHV� LQ�(QGRJHQRXV� *$%$� 5HOHDVH� 'XULQJ� .LQGOLQJ�(SLOHSWRJHQHVLV� LQ� 5DW� +LSSRFDPSXV�� %UDLQ� 5HV��������������������0LKDO\� $�� 6]DNDVV� 5�� 7LPH�GHSHQGHQW�'LVWULEXWLRQ� DQG� 1HXURQDO� /RFDOL]DWLRQ� RI� F�IRV�3URWHLQ� LQ� WKH� 5DW� +LSSRFDPSXV� )ROORZLQJ� ��

$PLQRS\ULGLQH� 6HL]XUH�� (SLOHSV\�5HV� � � ������ ��� �����������3VDUURSRXORX� &�� 0DWVRNLV� 1�� .RVWRSRXORXV� *��3HQW\OHQHWHWUD]RO�LQGXFHG� 6HL]XUHV� 'HFUHDVH� J$PLQR� %XW\ULF� $FLG�PHGLFDWHG� 5HFXUUHQW�,QKLELWLRQ� DQG� (QKDQFH� $GHQRVLQH�PHGLDWHG�'HSUHVVLRQ��(SLOHSVLD��������������������5RFKD��/��.DXIPDQ�'/��,Q�9LYR�$GPLQLVWUDWLRQ�RI� F�IRV� $QWLVHQVH� 2OLJRQXFOHRWLGHV� $FFHOHUDWHV�$P\JGDO�.LQGOLQJ��1HXURVFL��/HWW������������������������6DJDU�60��6KDUS�)5��&XUUDQ�7��([SUHVVLRQ�RI�F�IRV 3URWHLQ� LQ� %UDLQ�� 0HWDEROLF� 0DSSLQJ� DW� WKH�&HOOXODU�/HYHO��6FLHQFH���������������������������6PLWK� 0$�� %DQHUMHH� 6�� *ORZD� -�� ,QGXFWLRQ� RI�F�IRV P51$� LQ� UDW� %UDLQ� E\� &RQGLWLRQHG� DQG�8QFRQGLWLRQHG� 6WUHVVRUV�� %UDLQ� 5HV� ������ ����������������6RQQHQEHUJ���-/��/HRQ�3)��&XUUDQ�7��0RUJDQ�-,���'\QDPLF� $OWHUDWLRQV� 2FFXUV� LQ� WKH� /HYHOV� DQG�&RPSRVLWLRQ� RI� 7UDQVFULSWLRQ� )DFWRU� $3���&RPSOH[�DIWHU�6HL]XUH��1HXURQ�����������������������7D\ORU� &'�� +RZ� GRVH� 6HL]XUHV� %HJLQ� &OXHV�IURP�+LSSRFDPSDO�6OLFHV��7LQV������������������������<RXQW� */�� 3RQVDOOH� 3�� :KLWH� -'���3HQW\OHQWHWUD]ROH�,QGXFHG� 6HL]XUHV� 6WLPXODWH�7UDQVFULSWLRQ� RI� (DUO\� DQG� /DWH� 5HVSRQVH� *HQHV��0ROHFXODU�%UDLQ�5HV��������������������
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3HQW\OHQWHWUD]RO� ,QGXFHG�6HL]XUH�,QGXFHV�,PPHGLDWH�(DUO\�
*HQH�F� IRV LQ�5DW�%UDLQ��

%DEDHL�3���6ROWDQL�%�
$EVWUDFW,QWURGXFWLRQ� 2QH�RI�WKH�PRVW�LPSRUWDQW�VXEMHFWV�LQ�PRGHUQ�ELRORJ\�LV�WR�H[SODLQ�WKH�PROHFXODU�PHFKDQLVPV�E\�ZKLFK�DQ�RUJDQLVP�DGDSWV�LQ�UHVSRQVH�WR�HQYLURQPHQWDO�VLJQDOV��,Q�WKLV�DUHD��WKH�SURWRRQFRJHQH�F� IRV LV�ZLGHO\�XVHG� DV� D� XVHIXO�PDUNHU� IRU� WUDFLQJ� VWLPXOL� � � LQ� WKH� QHUYRXV� V\VWHP�� ,W� LV� FRQVLGHUHG� DV� D� JHQHUDO� WUDQVFULSWLRQ�IDFWRU��ZKLFK�FDQ�UHJXODWH�H[SUHVVLRQ�RI�UHODWHG�WDUJHW�JHQHV��2EMHFWLYH� 7KH� SXUSRVH� RI� WKLV� UHVHDUFK� ZDV� WR� VWXG\� WKH� EUDLQ� VWUXFWXUHV� LQYROYHG� LQ� VHL]XUH� XVLQJ� F�IRV�H[SUHVVLRQ�PDSSLQJ�0DWHULDOV�DQG�0HWKRGV� ,Q�WKLV�VWXG\��ZH�XVHG�SHQW\OHQWHWUD]ROH���PJ�NJ��L�S��DV�D�NLQGOLQJ�LQGXFLQJ�GUXJ�DQG�DSSUR[LPDWHO\� WZR� KRXUV� DIWHU� WKH� GUXJ� XVDJH�� LPPXQRKLVWRFKHPLFDO� DQDO\VLV� ZDV� SHUIRUPHG� XVLQJ�LPPXQRSHUR[LGDVH�VWDLQLQJ�ZLWK�F�IRV DQWLERG\��$%& NLW�DQG�'$%��5HVXOWV� 5HVXOWV� VKRZHG� D� GUDPDWLF� DQG� VSHFLILF� LQGXFWLRQ� RI� F�IRV LQ� WKH� QXFOHL� RI� QHXURQV� LQ� GHQWDWH� J\UXV��KLSSRFDPSXV��VRPDWRVHQVRU\�FRUWH[�DQG�OLPELF�V\VWHP��&RQFOXVLRQ��,W�LV�SRVVLEOH�WKDW�)26��D�QXFOHDU�SURWHLQ�ELQGLQJ�WR�WKH�UHJXODWRU\�SDUW�RI�VRPH�WDUJHW�JHQHV�VXFK�DV�SURHQNHSKDOLQH�ZKLFK�LV�ZLGHO\�UHOHDVHG�DIWHU�VHL]XUH�FDQ�FRQWULEXWHV�WR�QHXUDO�SODVWLFLW\��7KHUHIRUH��ILQGLQJ�WKH�UHODWLRQVKLS�RI�)26 ZLWK�WDUJHW�JHQHV�LQ�IRUPLQJ�DSSURSULDWH�UHVSRQVH�LQ�QHUYRXV�V\VWHPV�SODVWLFLW\�LV�RI�JUHDW�LPSRUWDQFH��
.H\�ZRUGV��%UDLQ��F� IRV��,PPHGLDWH�(DUO\�*HQHV��3HQW\OHQWHWUD]RO��6HL]XUH
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