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$EVWUDFW��7UDQVLW� RI� WKH�9HQXV�EHIRUH� WKH�GLVF� RI� WKH�6XQ� LV�D� UDUH� HYHQW��QRERG\�ZKR� LVOLYLQJ�WRGD\�FRXOG�REVHUYH�LW�XQWLO�WKH��WK�RI�-XQH�������7KH�OHFWXUH�ILUVW�GHVFULEHV�WKH�HYHQWLWVHOI�� LWV� SHULRGLFLW\�� VRPH� SUREOHPV� RI� REVHUYLQJ� LW�� DQG� LWV� UROH� LQ� GHWHUPLQLQJ� WKHDVWURQRPLFDO�XQLW�� L�H�� WKH�GLVWDQFH�RI� WKH�(DUWK� IURP� WKH�6XQ�� ([SHULHQFHV� RI� WKLV� \HDU¶VWUDQVLW� ZLOO� EH� UHYLHZHG�� XVLQJ� DOVR� WKH� REVHUYDWLRQV� GRQH� LQ� 7HUNiQ� /DMRV� 3XEOLF2EVHUYDWRU\��6]pNHVIHKpUYiU��7KH�OHFWXUH�KDV�DQ�DVSHFW�RI�WKH�KLVWRU\�RI�DVWURQRP\�DV�ZHOO�$�ORW�RI�DVWURQRPHUV�OHIW�IRU�ORQJ�H[SHGLWLRQV�WR�REVHUYH�WKH�9HQXV�WUDQVLW�RI�������2QH�RIWKHVH� DVWURQRPHUV�ZDV� -iQRV� 6DMQRYLFV�� ZKR� ZDV� ERUQ� QRW� IDU� IURP� 6]pNHVIHKpUYiU�� WKHWRZQ�RI�RXU�,QVWLWXWH�RI�&RPSXWHU�(QJLQHHULQJ�

� 0RYHPHQW�RI�9HQXV�DQG�(DUWK7UDQVLW�RI�9HQXV�PHDQV�WKDW�9HQXV�PRYHV�EHIRUH�WKH�GLVF�RI�WKH�6XQ��7KH�SODQHW9HQXV�LV�LQ�OLQH�EHWZHHQ�WKH�6XQ�DQG�WKH�(DUWK��7KLV�OLQH�LV�UHIHUUHG�WR�DV�WKH�QRGHOLQH�� DQG� WKH� 9HQXV� LV� LQ� VXFK� D� FDVH� FORVH� WR� RQH� RI� WKH� WZR� QRGH� SRLQWV�� WKHDVFHQGLQJ�QRGH��ZKHUH�9HQXV�PRYHV�IURP�EHORZ�WR�DERYH�WKH�RUELW�RI� WKH�(DUWK�RU�WKH�GHVFHQGLQJ�QRGH��ZKHUH�9HQXV�PRYHV�IURP�DERYH�WR�EHORZ�WKH�RUELW�RI�WKH(DUWK��7KLV� RFFXUHQFH� KDV� DQ� LQWHUHVWLQJ� SHULRGLFLW\�� EHFDXVH� WKH� RUELW� RI�9HQXVKDV� DQ� LQFOLQDWLRQ� UHODWLYH� WR� WKH� RUELW� SODQH� RI� WKH� (DUWK�� 7KH� YDOXH� RI� WKLVLQFOLQDWLRQ�LV������q �)LJ������7KH�(DUWK�PRYHV����q DURXQG�WKH�6XQ��VLGHUDO�RUELWDO�SHULRG������������GD\V��7KH9HQXV� PRYHV� ���q DURXQG� WKH� 6XQ� �VLGHUDO� RUELWDO� SHULRG��� �������� GD\V�� 7KLVPHDQV� WKDW� 9HQXV� VRPHWLPHV� WDNHV� RYHU� WKH� (DUWK�� 7KH� WLPH� EHWZHHQ� WZRFRQMXQFWLRQV�LV�WKH�V\QRGLF�RUELWDO�SHULRG�RI�9HQXV���������GD\V�



)LJXUH����2UELWV�RI�9HQXV�DQG�(DUWK��WKH�WUDQVLW�RI�9HQXV
:KDW�LV�WKH�SHULRGLFLW\"�(LJKW�WLPHV�WKH�VLGHUDO�RUELWDO�SHULRG�RI�WKH�(DUWK�LV�YHU\FORVH�WR�ILYH�WLPHV�WKH�V\QRGLF�RUELWDO��SHULRG�RI�9HQXV��������� ����������������� ������,W� FDQ�PHDQ� WKDW��� \HDUV�DIWHU� D� WUDQVLW�RFFXUV�DQRWKHU� WUDQVLW��%XW� LW� LV� WUXH� RQO\RQFH��EHFDVH�RI�WKH�LQFOLQDWLRQ�RI�WKH�RUELWV��)LJ������

)LJXUH����7UDQVLWV�RI������DQG�����
9HQXV� WUDQVLWV� KDYH� WZR� VHULHV�� WUDQVLWV� LQ� WKH� DVFHQGLQJ� QRGH� DQG� WKRVH� LQ� WKHGHVFHQGLQJ� QRGH�� 9HQXV� LV� LQ� WKH� DVFHQGLQJ� QRGH� DOZD\V� LQ� MXQH�� DQG� LQ� WKHGHVFHQGLQJ� QRGH� LQ� GHFHPEHU�� 7KH� SHULRGLFLW\� RI� WUDQVLWV� DIWHU� PRUH� H[DFWFDOFXODWLRQV�LV�WKH�IROORZLQJ�



7LPH�VLQFH�SUHYLRXV�WUDQVLW�������\HDUV� �DVFHQGLQJ�QRGH�±�MXQH��� \HDUV� �DVFHQGLQJ�QRGH�±�MXQH�������\HDUV� �GHVFHQGLQJ�QRGH�±�GHFHPEHU�����\HDUV� �GHVFHQGLQJ�QRGH�±�GHFHPEHU�7KH� WRWDO� SHULRG� LV� ���� \HDUV� ORQJ�� 7DEOH� �� VKRZV� WKH� \HDUV� RI� VRPH� 9HQXVWUDQVLWV�
-XQH��DVFHQGLQJ�QRGH� 'HFHPEHU��GHVFHQGLQJ�QRGH�
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7DEOH����/LVW�RI�VRPH�WUDQVLWV



� 2EVHUYLQJ�WUDQVLWV
,Q�WKH���WK DQG���WK FHQWXULHV�REVHUYLQJ�9HQXV�WUDQVLWV�IURP�PRUH�VLWHV�ZDV�XVHG�WRGHWHUPLQH�WKH�DVWURQRPLFDO�XQLW��L�H�� WKH�GLVWDQFH�RI� WKH�(DUWK�IURP�WKH�6XQ��7KLVWRSLF�ZLOO�EH�GLVFXVVHG�LQ�FKDSWHUV���DQG���
2EVHUYLQJ� RI� WKH� WUDQVLW� RI� 9HQXV� PHDQV� REVHUYLQJ� WKH� 6XQ�� 3UREOHPV� RIREVHUYLQJ�WKH�6XQ�DUH�ZHOO�NQRZQ��VR�KHUH�ZH�PHQWLRQ�RQO\�D�VSHFLDO�SUREOHP�RIWUDQVLWV���WKH�ÄEODFN�GURS´�HIIHFW��D�EODFN�EULGJH�EHWZHHQ�WKH�GLVF�RI�9HQXV�DQG�WKHERUGHU� RI� WKH� ERUGHU� RI� 6XQ� �)LJ�� ����� ,W� ZDV� ILUVW� GRFXPHQWHG� LQ� ����� DQG� LWKDUGHQHG�WKH�H[DFW�GHWHUPLQDWLRQ�RI�WKH�FRQWDFW�WLPHV�

)LJXUH����7KH�EODFN�GURS
$V�WUDQVLWV�RFFXUH�UDUHO\��WKLV�HIIHFW�LV�QRW�YHU\�ZHOO�NQRZQ��DQG�LWV�FDVHV�DUH�XQGHUGLVFXVVLRQV��3RVVLEOH�FDXVHV�DUH� WKH�GLIIUDFWLRQ�� � WKH� UHIUDFWLRQ� LQ� WKH�DWPRVSKHUHRI�9HQXV��WKH�VR�FDOOHG�VHHLQJ��GLVWXUEDQFHV�LQ�DWPRVSKHUH�RI� WKH�(DUWK��DQG�WKDWWKH�ERUGHU�RI�WKH�GLVF�RI�WKH�6XQ�LV�GDUNHU�WKHQ�LWV�LQQHU�SDUW�,W� VHHPV� WKDW� WKH� DWPRVSKHUH� RI�9HQXV� FDQ� QRW� SOD\� D� SULPDU\� UROH� LQ� WKH� EODFNGURS�HIIHFW��EHFDVH�LW�ZDV�REVHUYHG�DW�WKH�0HUFXU\�WUDQVLW�DV�ZHOO�



� 7KH�WUDQVLW�RI�����
)LJXUH���VKRZV� WKH�SDWKHV�RI�9HQXV� WUDQVLWV�RI������DQG������RQ� WKH�VRODU�GLVF�DQG�WKH�PHDQLQJV�RI�WKH�IRXU�FRQWDFW�WLPHV�

)LJXUH����9HQXV�WUDQVLWV�RI������DQG������RQ�WKH�VRODU�GLVF
$V�VKRZQ�RQ�)LJ����������WUDQVLW�RI�9HQXV�ZDV�YLVLEOH�IURP�+XQJDU\�DV�ZHOO�� VRZH� PDGH� REVHUYDWLRQV� LQ� 7HUNiQ� /DMRV� 3XEOLF� 2EVHUYDWRU\�� GLVFXVVHG� ODWHU�� LQ&KDSWHU���



)LJXUH����9LVLELOLW\�RI�9HQXV�7UDQVLW�����
+HUH��ZH�JLYH�D�VKRUW�DQG�SDUWLDO�SUHOLPLQDU\�UHYLHZ�RI�RWKHU�REVHUYDWLRQV�$V� WRGD\� WKH� 9HQXV� WUDQVLW� KDV� QR� PRUH� LPSRUWDQFH� LQ� GHWHUPLQLQJ� WKHDVWURQRPLFDO�XQLW��PRVW�RI�WKH�SUHOLPLQDU\�UHSRUWV�GHDO�ZLWK�WKH�EODFN�GURS�HIIHFW�6RPH� REVHUYHUV� VDZ� LW�� RWKHUV� GLG� QRW�� )URP� VRPH� REVHUYLQJ� SODFHV� LW� FRXOG� EHVHHQ�DW�HJUHVV��IURP�RWKHU�VLWHV�DW�LQJUHVV��6R�ZH�KDYH�WR�VXSSRVH��WKDW�DWPRVSKHUHRI� WKH�(DUWK�SOD\V�DQ� LPSRUWDQW� UROH��6RPH�H[SHUWV� VD\� WKDW� WHOHVFRSHV�DUH�EHWWHUWRGD\�WKHQ�LQ�WKH���WK DQG���WK FHQWXULHV��WKHUHIRUH�EODFN�GURSV�RFFXU�QRW�DOZD\V�)LJXUH���LV�D�SKRWR�WDNHQ�E\�1$6$¶V�75$&(�PLVVLRQ��$WPRVSKHUH�RI�WKH�9HQXVFDQ�DOVR�EH�REVHUYHG��)LJXUH����LV�D�SKRWR�RI�)UHG�(VSHQDN��WDNHQ�LQ�*UHFH�DW�WKHVHFRQG�FRQWDFW��7KH�EODFN�GURS�FDQ�EH�VHHQ�

)LJXUH����$WPRVSKHUH�RI�WKH�9HQXV )LJXUH����7KH�EODFN�GURS



� 2EVHUYDWLRQV�LQ�7HUNiQ�/DMRV�3XEOLF�2EVHUYDWRU\
,Q� DGGLWLRQ� WR� GHPRQVWUDWLRQV� WR� WKH� SXEOLF� ZLWK� VPDOOHU� WHOHVFRSHV�� ZH� PDGHSKRWRV� ZLWK� D� ���� PP� 1HZWRQLDQ� WHOHVFRSH� DQG� GLJLWDO� FDPHUD� XVLQJ� RFXODUSURMHFWLRQ�7LPH�PHDVXUHPHQW�ZDV�DFFRPSOLVKHG�E\� WKH� LQWHUQDO� FORFN�RI� WKH� FDPHUD� DQG� DZDWFK�V\QFKURQL]HG�WR�D�UDGLR�FORFN��DFFXUDF\���VHFRQG��6HWWLQJV� RI� WKH� FDPHUD� DW� LQJUHVV� SLFWXUHV� �)LJ�� ����� H[SRVXUH� WLPH� ������GLDSKUDJP������VHQVLWLYLW\�,62����IRFXV�������HTXLYDOHQW�WR����PP�ILOP�6HWWLQJV� RI� WKH� FDPHUD� DW� HJUHVV� �)LJ�� ���� DQG� WKH� FRPSRVHG� �)LJ�� ����� SLFWXUHV�H[SRVXUH�WLPH��������GLDSKUDJP������VHQVLWLYLW\�,62����IRFXV������HTXLYDOHQW�WR���PP�ILOP�$W�WKH�LQJUHVV��LQ�WKH�PRUQLQJ��ZKHQ�WKH�6XQ�ZDV�RQ�WKH�ORZHU�SDUW�RI�WKH�VN\��ZHFRXOG� QRW� VHH� D� JRRG� SLFWXUH�� WKH� WLPH� RI� WKH� �VW DQG� �QG FRQWDFW� FRXOG� EHGHWHUPLQHG�ZLWK�DQ� XQFHUWDLQW\� RI�PRUH� WKDQ��� VHFRQGV��$W� � LQJUHVV�ZH� VDZ� WKHEODFN�GURS��$W�HJUHVV��DW�D�KLJK�DOWLWXGH�RI�WKH�6XQ��EODFN�GURS�ZDV�QRW�YLVLEOH���6R�RXU�H[SHULHQFH�VKRZV�WKH�LQIOXHQFH�RI�WKH�(DUWK¶V�DWPRVSKHUH��%XW��UHIHUULQJ�WR�WKHRWKHU�RSLQLRQ��RXU�WHOHVFRSH�LV�SUREDEO\�QRW�EHW�EHWWHU�� WKDQ� WKH� WHOHVFRSHV�RI� WKH��WK FHQWXU\�

)LJXUH����,QJUHVV�SLFWXUHV��ZLWK�EODFN�GURS���WLPHV�IURP�OHIW�WR�ULJKW�87��������������������������������������



)LJXUH����(JUHVV�SLFWXUHV��ZLWKRXW�EODFN�GURS���WLPHV�IURP�OHIW�WR�ULJKW�87���������������������������������������
:H�PDGH�D�FRPSRVHG�SLFWXUH�XVLQJ�*,03�LPDJH�SURFHVVLQJ�SURJUDP��5RWDWLRQ�RIWKH�SLFWXUHV�ZDV�GRQH�RQ�WKH�EDVH�RI�PHDVXULQJ�WKH�DQJOH�RI� WKH�WZR�ODUJHVW�VXQ�VSRWV��0RYLQJ�DQG�ILWWLQJ�ZDV�GRQH�RQ�WKH�EDVH�RI�VXQ�VSRWV�DQG�WKH�ERUGHU�RI�WKHVRODU�GLVF�

)LJXUH�����&RPSRVHG�SLFWXUH��WLPHV�IURP�ULJKW�WR�OHIW����87�������������������������������������������������������������������������������������������������



� 'HWHUPLQLQJ�WKH�DVWURQRPLFDO�XQLW XVLQJ�9HQXVWUDQVLW�REVHUYDWLRQV+HUH� ZH� VNHWFK� DQ� H[WUHPHO\� VLPSOLILHG� SULQFLSOH� RI� GHWHUPLQLQJ� DVWURQRPLFDOXQLW�� 6RPH� FRPSOLFDWLQJ� IDFWRUV� ZLOO� EH� PHQWLRQHG� ODWHU�� )LJXUH� ���� VKRZV� WKH(DUWK��WKH�9HQXV�DQG�WKH�6XQ�

)LJXUH�����6LPSOLILHG�PHWKRGH�RI�GHWHUPLQLQJ�DVWURQRPLFDO�XQLWD��DVWURQRPLFDO�XQLWE��GLVWDQFH�RI�WZR�REVHUYLQJ�VLWHV�RQ�WKH�(DUWKG��GLVWDQFH�RI�WKH�(DUWK�IURP�WKH�9HQXVD��SDUDOOD[�DQJOH�RI�WKH�9HQXV�EHWZHHQ�WKH�WZR�REVHUYLQJ�VLWHV
$VWURQRPLFDO�XQLW�FDQ�EH�GHWHUPLQHG�E\�WKLV�VLPSOLILHG�PRGHO�DV�IROORZV�D E�G� �E�D����G�D �E�D��D�G�D�G�LV�NQRZQ�IURP�.HSOHU¶V�WKLUG�ODZ,QVWHDG�RI�DQJOH�PHDVXUHPHQW�RQH�FDQ�PHDVXUH�WKH�WUDQVLW�WLPHV�DW�HDFK�REVHUYLQJVLWHV��7KH�WUDQVLW�WLPH�LV�SURSRUWLRQDO�WR�WKH�OHQJWK�RI�WKH�FKRUG�RI�WKH�FLUFOH��6R�DFDQ�EH�GHWHUPLQHG��)LJ�������



)LJXUH�����&KRUGV�VHHQ�IURP�GLIIHUHQW�REVHUYLQJ�VLWHV2I�FRXUVH��WKHUH�DUH�D�ORW�RI�FRPSOLFDWLQJ�IDFWRUV��H�J��� E�VKRXOG�EH�FDOFXODWHG�WR�EH�SHUSHGLFXODU�WR�WKH�(DUWK�9HQXV�OLQH� E�GRHV�QRW�SDVVHV�WKURXJK�WKH�(DUWK¶V�FHQWUH� ORQJLWXGH�RI�REVHUYDWLRQ�SODFHV�LV�GLIIHUHQW� RUELWV�DUH�HOOLSVHV�LQVWHDG�RI�FLUFOHV� RUELW�SODQH�RI�9HQXV�LV�GLIIHUHQW�IURP�WKH�HFOLSWLF�SODQH� 'XUDWLRQ�RI�WKH�WUDQVLW�LV�VHYHUDO�KRXUV� HDUWK�LV�URWDWLQJ� PRYHPHQW�RI�(DUWK�DQG�9HQXV�LV�QRW�OLQHDU� 5LJKW�DVFHQVLRQ�DQG�GHFOLQDWLRQ�RI�WKH�6XQ�LV�FKDQJLQJ�GXULQJ�WKH�WUDQVLW� 9HQXV�VHHPV�D�GLVF��QRW�SRLQW� 1RW� WKH� DFWXDO� GLVWDQFH�� EXW� WKH� KDOI� PDMRU� D[LV� RI� (DUWK¶V� RUELW� LV� WR� EHGHWHUPLQHG'LVFXVVLRQ�RI�WKHVH�IDFWRUV�ZLOO�UHTXLUH�D�VHSDUDWH�OHFWXUH�VRPH�WLPH�
� 9HQXV�7UDQVLW�LQ�����$VWURQRPHUV� SUHSDUHG� WKHLUVHOYHV� LQWHQVLYHO\� IRU� REVHUYLQJ� WKH� 9HQXV� WUDQVLW� RI������7KH\�ZDQWHG�WR�GHWHUPLQH�WKH�DVWURQRPLFDO�XQLW��DV�ZH�ZURWH�LQ�FKDSWHU���,Q�WKH�SUHSDUDWLRQV�WKH\�PDGH�XVH�RI�WKH�H[SHULQFHV�RI�WKH������WUDQVLW�0RUH� WKHQ� ���� LPSRUWDQW� REVHUYLQJ� VLWHV� ZHUH� HVWDEOLVKHG� LQ� D� ZRUOGZLGH� FR�RSHUDWLRQ�)RU�H[DPSOH�� LQ�5XVVLD� �HDVWHUQ�SDUW���6ZHGHQ� �8SSVDOD��1RUGNDSS��� LQ�GLIIHUHQWVLWHV�RI�1RUWKHUQ�$PHULFD�)URP�)UDQFH�&KRLVHXLO�OHG�DQ�H[SHGLWLRQ�WR�(DVWHUQ�,QGLD��&KDSSH�G¶$XWHURFKH�WR6RXWKHUQ�&DOLIRUQLD��3LQJUp�WR�1RUWKHUQ�$PHULFD7KH� PRVW� IDPRXV� H[SHGLWLRQ� LV� SUREDEO\� WKDW� RI� FDSWDLQ� -DPHV� &RRN� DQG� WKHDVWURQRPHU�&KDUOHV�*UHHQ�WR�7DKLWL



%HFDXVH� LQ� (XURSH� LW� ZDV� QLJKW�� REVHUYDWLRQ� ZDV� SRVVLEOH� RQO\� LQVLGH� WKH� SRODUFLUFOH�.LQJ� &KULVWLDQ� ,,�� RI� 'HQPDUN� DQG� 1RUZD\� LQYLWHG� DQ� H[SHGLWLRQ� WR� WKH� LVODQG9DUG|��7KH�OHDGHU�RI�WKLV�H[SHGLWLRQ�ZDV�0D[LPLOLDQ�+HOO�IURP�9LHQQD��ZKR�WDNHZLWK�KLP�-iQRV�6DMQRYLFV�IURP�1DJ\V]RPEDW��7UQDYD��:H�GHDO�ZLWK� WKLV� H[SHGLWLRQ� LQ� D�PRUH� GHWDLOHG�ZD\�� EHFDXVH� RI� WKH�+XQJDULDQUHODWLRQV�:H�NQRZ�WKH�KLVWRU\�RI�WKH�H[SHGLWLRQ�IURP�WKH�GLDU\�RI�6DMQRYLFV��7KH\�OHIW�IURP9LHQQD�$SULO� ��WK ������ WKH\�ZHUH� VWD\LQJ� RQ�9DUG|� IURP�2FW�� ���� ������ XQWLO-XQH�����������:KHQ�WKH�WUDQVLW�WRRN�SODFH���UG RI�-XQH��WKH\�KDG�D�OXFN\�ZHDWKHU�5HWXUQLQJ�IURP�9DUG|�WKH\�ZHUH�VWD\LQJ�LQ�&RSHQKDJHQ�IURP�2FW������������XQWLO0D\�����������7KH\�DUULYHG�WR�9LHQQD�$XJXVW���WK RI������(YDOXDWLRQ�RI�REVHUYDWLRQ�GDWD�ZDV�GRQH�LQ�&RSHQKDJHQ��DV�WKH\�ZHUH�WKH�JXHVWVRI� WKH�'DQLVK�NLQJ���+HOO�UHFHLYHG�YHU\�JRRG�UHVXOWV��+H�ZDV�DFFXVHG�RI�DOWHULQJWKHLU�GDWD��EXW�ODWHU�KH�ZDV�FOHDUHG��XQIRUWXQDWHO\�RQO\�DIWHU�KLV�GHDWK��%RWK� +HOO� DQG� 6DMQRYLFV� SXEOLVKHG� WKHLU� ERRN� LQ� &RSHQKDJHQ�� +HOO� DERXW� WKHREVHUYDWLRQV�DQG�WKH�HYDOXDWLRQ��6DMQRYLFV�DERXW�WKH�UHODWLRQVKLS�RI�+XQJDULDQ�DQ/DSS�ODQJXDJHV�
� -iQRV�6DMQRYLFV
-iQRV�6DMQRYLFV�ZDV�ERUQ�LQ�������7RUGDV��EHWZHHQ�%XGD�DQG�6]pNHVIHKpUYiU���+HGLHG�LQ�%XGD�������6DMQRYLFV� ZDV� D� -HVXLW� PRQN� �VLPLODULO\� WR� 0D[LPLOLDQ� +HOO��� +H� ZRUNHG� LQ9LHQQD�ZLWK�+HOO�� WKHQ�DW� WKH�XQLYHUVLW\�LQ�1DJ\V]RPEDW��$IWHU� WKH�H[SHGLWLRQ� WR9DUGR�KH�UHWXUQHG�WR�1DJ\V]RPEDW��7UQDYD���7KHQ�KH�PRYHG�ZLWK�WKH�XQLYHUVLW\WR�%XGD�+H� HVWDEOLVKHG� WKH� )LQQR�8JULDQ� FRPSDULQJ� OLQJXLVWLFV� LQ� KLV� PHQWLRQHG�� 7KLVERRN��DQG�DOVR�KLV�GLDU\�ZDV�SXEOLVKHG�LQ�+XQJDULDQ�RQO\�LQ�WKH�VHFRQG�SDUW�RI�WKH��WK FHQWXU\�,Q� ������ ZKHQ� 6DMQRYLFV� ZRUNHG� IRU� WKH� 8QLYHUVLW\� 2EVHUYDWRU\� LQ� %XGD�� KHSXEOLVKHG� WKH� ILUVW� DVWURQRPLFDO� WH[WERRN� LQ� +XQJDU\� �LQ� /DWLQ��� ,WV� +XQJDULDQWUDQVODWLRQ�ZDV�SXEOLVKHG�LQ�������6]pNHVIHKpUYiU��WUDQVODWHG�E\�5H]V� 1DJ\��VU��7KH�FRQWHQWV�RI�WKH�ERRN�2EVHUYLQJ�DVWURQRP\�LQFOXGLJ�REVHYDWRULHV��GHYLFHV�DQG�PHWKRGV&DOFXODWLQJ� DVWURQRP\� LQFOXGLQJ� VWHOODU� FDWDORJXHV�� SODQHWDU\� WDEOHV� DQGHSKHPHULGHV



3K\VLFDO� DVWURQRP\� LQFOXGLQJ� SK\VLFDO� V\VWHP�� SKLVLFDO� DQG� ÄPRUDO´� HIIHFWV� RIVWDUV8VHV�RI�DVWURQRP\�LQ�FKURQRORJ\��JHRJUDSK\��QDYLJDWLRQ�DQG�LQ�UHFRJQL]LQJ�*RG)URP�WKH�SRLQW�RI�YLHZ�RI�WKLV�OHFWXUH�WKH�PRVW�LQWHUHVWLQJ�VHFWLRQ�RI�WKH�ERRN�OLVWVWKH� GLVWDQFH� RI� WKH� SODQHWV� IURP� WKH� 6XQ� �LQ�*HUPDQ� PLOHV���7KH� DVWURQRPLFDOXQLW� LV� GHWHUPLQHG� IURP� WKH� REVHUYDWLRQ� UHVXOWV� RI� ����� 9HQXV� 7UDQVLW�3URSRUWLRQV�RI�WKH�GLVWDQFHV�NQRZQ�IURP�.HSOHU¶V����/DZ�
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