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��PLQ����VHF�������� PLQ� ��PLQ����VHF������� PLQ� ¾d§zo
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�]Z´¯

��-DQHW� 0�� HW� DO�� 2XWSDWLHQW� $QHVWKHVLD� ,Q��0LOOHU�5'�� HW� DO� $QHVWKHVLD�� 9����� WK� (GLWLRQ� /RQGRQ��&KXUFKLOO�/LYLQJVWRQH��������������������%URZQ� '0�� 6SLQDO�� (SLGXUDO� DQG� &DXGDO�$QHVWKHVLD�� 9���� � �� WK� HG�� /RQGRQ�� &KXUFKLOO�/LYLQJVWRQH��������������������%HWK�*ORVWHQ��$QHVWKHVLD�IRU�2EVWHWULFV��,Q��0LOOHU5'�� HW� DO� $QHVWKHVLD�� 9� ��� �� WK� HG�� /RQGRQ��

&KXUFKLOO�/LYLQJVWRQH������������������-RKQVRQ� 0'�� HW� DO�� 5HYHVDO� RI� %XSLYDFDLQH�(SLGXUDO� $QHVWKHVLD� E\� ,QWHUPLWWHQWHSLGXUDO�,QMHFWLRQV� RI� &U\VWDOORLG� 6ROXWLRQV�� $QHVWK� $QDOJ����������������������6LW]PDQ� %7�� HW� DO�� 5HYHUVDO� RI� /LGRFDLQH� ZLWK�(SLQHSKULQH� (SLGXUDO� $QHVWKHVLDXVLQJ� (SLGXUDO�6DOLQH�:DVKRXW��5HJ�$QHVWK�3DLQ�PHG���������������������
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��&KDQ�9:��HW�DO��7KH�LPSDFW�RI�6DOLQH�)OXVK�RI�WKH�(SLGXUDO� &DWKHWHU� RQ� 5HVROXWLRQ� RI� (SLGXUDO�$QHVWKHVLD� LQ�9ROXQWHHUV�� D�'RVH�5HVSRQVH� 6WXG\��$QHVWK�$QDOJ������������������������%URFN�8WQH� -*�� HW� DO�� 3RVWRHUDWLYH� (SLGXUDO�,QMHFWLRQ�RI�6DOLQH�&DQ�6KRWHQ�3RVWDQHVWKHVLD�&DUH�

8QLW� IRU� .QHH� $UWKURVFRS\� 3DWLHQWV� 5HJ� $QHVWK�3DLQ�PHG�����������������������5RGULJXH]� -�� HW� DO�� (SLGXUDO� :DVKRXW� ZLWK� +LJK�9ROXPHV� RI� 6DOLQH� WR� $FFHOHUDWH� 5HFDYHU\� IURP�(SLGXUDO� $QHVWKHVLD�� $FWD� $QDHVWKHVLRO� 6FDQG��������������������
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&RPSDULQJ�WKH�(IIHFW�RI�1RUPDO�6DOLQH�DQG�6RGLXP�%LFDUERQDWH�
2Q�'XUDWLRQ�RI�$QHVWKHVLD�)ROORZLQJ�(SLGXUDO�$QHVWKHVLD�E\�

/LGRFDLQH����LQ�3DWLHQWV�ZLWK�)HPRUDO�)UDFWXUH
1DGHUL�1DEL�%��0'���+DU\DOFKL�.��0'���)DU]L�)��0'���$WUNDU�5RVKDQ�=��06���*KDPDW]DGHK�*��0'�

$EVWUDFW,QWURGXFWLRQ��(SLGXUDO� DQHVWKHVLD� LV�RQH�RI�HIIHFWLYH� UHJLRQDO�DQHVWKHVLD�PHWKRGV� IRU�GLIIHUHQW�NLQGV�RI� �VPDOO�DQG�ODUJH��VXUJHULHV��3URORQJDWLRQ�RI�VHQVRU\�DQG�PRWRU�EORFN�IROORZLQJ�HSLGXUDO�DQHVWKHVLD�LV�DFFRPSDQLHG�E\�ORQJ� VWD\� LQ�3$&8�DQG�PRUH�SRVW�DQHVWKHVLD�FDUH� UHTXLUHPHQWV��2QH�RI� WKH�HVVHQWLDO�QHHGV� LV� OLPLWLQJ�KRVSLWDO�VWD\�DQG GHFUHDVLQJ�HSLGXUDO�DQHVWKHVLD�VLGH�HIIHFWV��7KHUHIRUH��XVLQJ�PHWKRGV�WKDW�FDQ�FDXVH�HDUO\�GLVFKDUJH�DQG�UHGXFH�VHQVRU\�PRWRU�DQG�V\PSDWKHWLF�EORFNDGH�SHULRG�DUH�QHFHVVDU\��8VLQJ�FU\VWDOORLG�VROXWLRQV�LV�RQH�RI�WKHVH�PHWKRGV�2EMHFWLYH� ,Q�WKLV�VWXG\�WKH�UHVHDUFKHU�WULHG�WR�FRPSDUH�WKH�HIIHFWLYHQHVV�RI� WZR�FU\VWDOORLG�VROXWLRQV�± QRUPDO�VDOLQH�DQG�VRGLXP�ELFDUERQDWH�VROXWLRQ�± WR�DFFHVV�WKH�EHVW�PHWKRG�0DWHULDOV�DQG�0HWKRGV��7KLV�UHVHDUFK�LV�D�UDQGRPL]HG�GRXEOH�EOLQG�FOLQLFDO�WULDO�VWXG\��6L[W\�$6$�,,�SDWLHQWV�ZKR� KDG� UHSDLULQJ� VXUJHU\� IRU� IUDFWXUH� RI� IHPRU� ZHUH� GLYLGHG� LQWR� WZR� HTXDO� JURXSV� �WKLUW\� SDWLHQWV� LQ� HDFK�JURXS���$QG�DOO�RI� WKHP�UHFHLYHG���PO�OLGRFDLQH����WKURXJK�HSLGXUDO�FDWKHWHU� LQVHUWLRQ��,Q�WKH�HQG�RI�VXUJHU\��WKH� SDWLHQW� ZDV� WUDQVSRUWHG� WR� UHFRYHU\� URRP� DQG� ��PO� FU\VWDOORLG� VROXWLRQ� ± QRUPDO� VDOLQH� RU� VRGLXP�ELFDUERQDWH� ± ZDV� LQMHFWHG� DQG� WKHQ� FDWKHWHU� ZDV� UHPRYHG�� 7KH� OHYHO� RI� VHQVRU\� EORFNDJH� EDVHG� RQ� EORFNHG�VSLQDO� DQG� PRWRU� EORFNDJH� ZHUH� H[DPLQHG� DQG� UHJLVWHUHG� HYHU\� ��� PLQXWHV� E\� %URPDJH� VFDOH� �]HUR QRQH��� PRWRU�EORFNDJH�RI�KLS��� KLS�DQG�NQHH�EORFN��� DQNOH��KLS�DQG�NQHH�EORFN���'DWD�ZDV�DQDO\]HG�E\�W�WHVW�DQG�$QRYD�WHVWV�E\�6366����VRIWZDUH�5HVXOWV�� �7KH�PHDQ�DJH�LQ�QRUPDO�VDOLQH�JURXS�ZDV���� ���DQG�LQ�VRGLXP�ELFDUERQDWH�JURXS�ZDV�������\HDUV��7KHUH�ZHUH����IHPDOH�DQG����PDOHV�LQ�QRUPDO�VDOLQH�JURXS�DQG����IHPDOH�DQG����PDOHV�LQ�VRGLXP�ELFDUERQDWH�JURXS��7KH�PHDQ�RI� UHJUHVVLRQ� WLPH�RI�VHQVRU\�EORFN�RI�VRGLXP�ELFDUERQDWH�ZDV���PLQ�DQG���VHF��DQG�GXH�WR���QRUPDO�VDOLQH�ZDV���PLQ�DQG���VHF��7KH�UHJUHVVLRQ�WLPH�RI�PRWRU�EORFN�GXH�WR�VRGLXP�ELFDUERQDWH�ZDV���PLQ�DQG���VHF��DQG�GXH�WR�QRUPDO�VDOLQH�ZDV���PLQ�DQG���VHF��$OO�UHVXOWV�ZHUH�VLJQLILFDQW��3�������7KH�UHJUHVVLRQ�RI�VHQVRU\�DQG�PRWRU�EORFN�GXH�WR�VRGLXP�ELFDUERQDWH�ZDV�PRUH�UDSLG�WKDQ�QRUPDO�VDOLQH��$Q\�VLGH�HIIHFW�ZDV�QRW�GHWHFWHG�&RQFOXVLRQ� $FFRUGLQJ�WR�GDWD�REWDLQHG��LW�VHHPV�WKDW�XVLQJ�VRGLXP�ELFDUERQDWH�DV�FRPSDUHG�WR�QRUPDO�VDOLQH�DW�WKH�HQG�RI�IHPRUDO�VXUJHU\�LPSURYHV�VHQVRU\�PRWRU�EORFNDGH�VHQVDWLRQ�GXH�WR�LQMHFWLRQ�RI�/LGRFDLQH���VRXWLRQ�DQG�HGXFHV�3$&8�VWD\�SHULRG�DQG�LPSURYHV�DQHVWKHVLD�WROHUDQFH��7KLV�PHWKRG�FRXOG�EH�XVHG�IRU�DOO�SDWLHQWV�ZKRP�UHFHLYH�HSLGXUDO�DQHVWKHVLD�.H\ ZRUGV�� $QHVWKHVLD�� (SLGXUDO�� )HPRUDO� )UDFWXUHV� 6XUJHU\�� /LGRFDLQH�� 1RUPDO� 6DOLQH�� 6RGLXP�%LFDUERQDWH
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