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7KLV� SDSHU� LQFRUSRUDWHV� WKH� IXVLRQ�XSGDWLQJ� SURFHVV� LQ� DQ�
RSWLPL]DWLRQ� WHFKQLTXH� E\� VROYLQJ� 13� KDUG� SUREOHPV�� +HUH��
WKH� SURFHVV� RI� VFKHGXOLQJ� MREV� DQG�PDFKLQHV� LQ� D� VHTXHQWLDO�
RUGHU� LV�PDGH� WR� DWWDLQ� LQ� D� PLQLPL]HG� PDNHVSDQ� WLPH�� 7KH�
SURSRVHG� PHWKRGRORJ\� PDQLSXODWHV� FRXSOH� RI� FRQYHQWLRQDO�
RSWLPL]DWLRQ�WHFKQLTXH�6RFLDO�6SLGHU�2SWLPL]DWLRQ��662��DQG�
*UH\� :ROI� 2SWLPL]DWLRQ� �*:2�� E\� IXVLQJ� PHWKRG�� 7KLV�
IXVLRQ� WDNHV� SDUW� LQ� XSGDWLQJ� SURFHVV� LQ� WKH� RSWLPL]DWLRQ��
6ROYLQJ� MRE� VKRS� VFKHGXOLQJ�� SUREOHP� PDQXDOO\� WDNHV�
HQRUPRXV� WLPH� WR� UHYHDO� VHWWOLQJ� UHVXOW�� LQVWHDG�� VROYLQJ�ZLWK�
PHW� KHXULVWLFV� WHFKQLTXH� ZLOO� FHUWDLQO\� FRQVHUYH� WKH� WLPH�
FRQVXPSWLRQ� LQ� PDQLSXODWLQJ�� 7KH� SURSRVHG� K\EULG� �662�
*:2�� UHYHDOV� VXSHULRU� UHVXOW� �PLQLPL]HG� PDNHVSDQ� WLPH��
FRPSDUH� WR� 662�� *:2� DQG� 3DUWLFOH� 6ZDUP� 2SWLPL]DWLRQ�
�362�� WHFKQLTXHV��(YHQ� IRU�PDQLSXODWLQJ�ZLWK�KXJH�SUREOHP�
VL]H� LQ� MRE� VKRS� VFKHGXOLQJ� WKH� SURSRVHG� WHFKQLTXH� ZRXOG�
DFKLHYH� WKH� DYHUDJH� RI� ������� FORVHU� WR� EHQFKPDUN�
PLQLPL]HG�PDNHVSDQ�WLPH���

.H\ZRUG�� -RE� 6KRS� VFKHGXOLQJ�� PDNHVSDQ� WLPH�� 6RFLDO�
6SLGHU�2SWLPL]DWLRQ��662���*UH\�:ROI�2SWLPL]DWLRQ��*:2��
DQG�3DUWLFOH�6ZDUP�2SWLPL]DWLRQ��362���
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7KH� DXWRPRELOH� LV� RQH� RI� WKH� VOLJKWHVW� PDLQWDLQDEOH� KXPDQ�
IUDPHZRUNV��+RZHYHU�� LW� KDV� OLNHZLVH� WXUQHG� RXW� ILUPO\� MRLQ�
ZLWK� SUHVHQW� GD\� VRFLDO� RUGHUV� DQG� HFRQRPLHV�� PDNLQJ� LW�
GLIILFXOW�WR�OXUH�WRZDUGV�VXVWDLQDELOLW\�WKDW�LV�PRUH�SURPLQHQW��
>�@� &RQVLGHULQJ� WKH� UHVWULFWHG� DGDSWDELOLW\� RI� DXWRPRELOH�
SURGXFWLRQ� IUDPHZRUNV� DV� IDU� DV� FUHDWLRQ� DQG� REWDLQPHQW�
DELOLWLHV�� WKH� V\QFKURQL]HG� FKDQJH� RI� OLPLW� ZLWK� WKH�
XQSUHGLFWDELOLW\� RI� WKH�PDUNHW� FRQGLWLRQ� LV� QRW� YLDEOH�� >�@� ,Q�
WKH� PDUNHW�� JOREDO� VRXUFLQJ� DQG� OHDQ� RSHUDWLRQV� DUH� WKH�
IXQGDPHQWDO�GULYHUV�RI�VXSSO\�FKDLQ�GLVUXSWLRQV��>�@

6XSSO\� FKDLQ� GLVUXSWLRQV� KDYH� DIIHFWHG� WKH� H[HFXWLRQ� RI�
FRPSDQLHV�� >�@�0RGHUQ� LGHDV�RI� VXSSO\� FKDLQV� DUH� FOHDUO\� LQ�

OLJKW� RI� WKHVH�EHQHILWV�� \HW�PRUH� IUHTXHQWO\�� WKH\� VLJQLI\� DQ\�
GHYHORSPHQW� RI� LWHPV�� DGPLQLVWUDWLRQV�� GDWD� DQG� PRQH\�
UHODWHG�H[FKDQJHV�IURP�DOO�OHYHOV�RI�SURYLGHUV��XQLTXH�PDNHUV�
WR� H[WUHPH� HQG�XVHUV� RU� FRQVXPHUV�� >�@� 7KH� VXSSO\� FKDLQ� LV�
WKH� QHWZRUN� RI� DVVRFLDWLRQV� WKDW� DUH� LQFOXGHG�� WKURXJK�
XSVWUHDP� DQG� GRZQVWUHDP� OLQNDJHV�� LQ� WKH� GLVWLQFWLYH�
SURFHGXUHV�DQG�H[HUFLVHV�WKDW�GHOLYHU�DQ�LQFHQWLYH�DV�LWHPV�DQG�
DGPLQLVWUDWLRQV�LQ�WKH�KDQGV�RI�D�GHILQLWLYH�FRQVXPHU��>�@�

3ODQQLQJ�DQG�VFKHGXOLQJ�DUH�WKH�WZR�FRQVHFXWLYH�DFWLYLWLHV�LQ�D�
W\SLFDO� PDQXIDFWXULQJ� IUDPHZRUN�� ,Q� VSLWH� RI� WKH� IDFW� WKDW�
WKHUH� LV� D� VROLG� FRQQHFWLRQ� EHWZHHQ� SURFHVV� SODQQLQJ� DQG�
VFKHGXOLQJ�� WKH\� ZHUH� GRQH� FRQVHFXWLYHO\� LQ� PRVW�
PDQXIDFWXULQJ� IUDPHZRUNV�� ,Q� WKH� SUHYLRXV� \HDUV� WKH�
VFKHGXOLQJ� ZDV� GLUHFWHG� LQGHSHQGHQWO\� DIWHU� WKH� SURFHGXUH�
SODQV�KDG�EHHQ�JHQHUDWHG��>�@�7KH�SURFHVV�SODQQLQJ�H[HUFLVHV�
LQFRUSRUDWH�FKRLFH�RI�PDFKLQLQJ�SURFHGXUHV��GHWHUPLQDWLRQ�RI�
PDFKLQH� DSSDUDWXVHV�� RSHUDWLRQ� JURXSLQJ�� FKRLFH� RI� FXWWLQJ�
GHYLFHV�� FDOFXODWLRQ� RI� SURFHVV� WLPHV� HWF�� >�@� ,Q� WKH� LWHUDWLYH�
DSSURDFK�� WKH� FKDQJH� IRU� WKH� VFKHGXOH� LV� SHUIRUPHG� E\�
FRQVWDQWO\� VZDSSLQJ� WKH� UHVSHFWLYH�SODQ�NHHSLQJ� LQ�PLQG� WKH�
HQG�JRDO�WR�IXOILOO�WKH�VFKHGXOH�GHOLYHU\�SHUIRUPDQFH��>�@�7KH�
SRLQW�RI� VFKHGXOLQJ� LV� WR� ORFDWH�DQ�DWWDLQDEOH� VFKHGXOH�ZKLFK�
FDQ�JHW�PXOWL�REMHFWLYH�RSWLPL]DWLRQ��IRU�H[DPSOH��PLQLPL]LQJ�
PDFKLQHV¶� PDNHVSDQ� DQG� WRWDO� MREV¶� WDUGLQHVV�� >��@�
7UDGLWLRQDOO\�� PXOWL�FULWHULD� VFKHGXOLQJ� SUREOHPV� KDYH� EHHQ�
FRQVLGHUHG�ZLWK� WKH�JRDO�RI�PLQLPL]LQJ�FULWHULD� WKDW�DSSO\� WR�
HDFK�RI�WKH�MREV�EHLQJ�VFKHGXOHG��>��@�7KH�IXQGDPHQWDO�LVVXH�
RI�FRQFHUQ�LV�WKH�H[FKDQJH�RII�EHWZHHQ�MRE�FRPSOHWLRQ�WLPHV�
DQG�WKH�FRVWV�RI�FRPSUHVVLRQ��>��@����

,Q� WUDGLWLRQDO� MRE� VKRS� VFKHGXOLQJ�� LQ� VXSSRVLWLRQ�� WKH�
IUDPHZRUN
V� FDSDFLW\� LV� WR� FRPSOHWH� MREV� RQ� WLPH� LV� REOLJHG�
MXVW�E\�WKH�QXPEHU�RI�PDFKLQHV�WKDW�DUH�DFFHVVLEOH�WR�SURFHVV�
MREV�>��@� -RE�VKRS�VFKHGXOLQJ�SUREOHP��-663�� LV�DQ�13�KDUG�
SUREOHP�� DQG� D� VWDQGRXW� DPRQJVW� WKH� PRVW� XQPDQDJHDEOH�
FRPELQDWRULDO�RSWLPL]DWLRQ�SUREOHPV�FRQVLGHUHG� WR�GDWH�� >��@�
7KH�MRE�VKRS�VFKHGXOLQJ�SUREOHP��-663��LV�WKH�PRVW�GLIILFXOW�
RQH�ZKLFK�KDV�EHHQ�WKH�VXEMHFW�RI�PDQ\�UHVHDUFK�FRQWHPSODWHV�
DPLG� WKH�FXUUHQW�GHFDGHV��7KH�SUREOHP�SRUWUD\�HVVHQWLDOO\�DV�


