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$EVWUDFW

7KH OHDVW�FRVW�nUVW H[WUDFWLRQ UXOH IRU GHSRVLWV ZLWK GLmHUHQW H[WUDFWLRQ FRVWV SUH�

YLRXVO\ KDV EHHQ VKRZQ WR EH LQYDOLG LQ JHQHUDO HTXLOLEULXP� 7KLV SDSHU GHPRQVWUDWHV

WKDW WKLV UXOH DOVR GRHV QRW KROG LQ SDUWLDO HTXLOLEULXP ZKHQ H[WUDFWLRQ FDSDFLW\ LV OLP�

LWHG� 1HFHVVDU\ DQG VXpFLHQW FRQGLWLRQV IRU VHYHUDO VXUSULVLQJ H[WUDFWLRQ RUGHUV DUH

SUHVHQWHG� ,I H[WUDFWLRQ IURP D KLJK�FRVW UHVRXUFH LV FRQVWUDLQHG� LW PD\ EH RSWLPDO

WR EHJLQ H[WUDFWLRQ IURP D KLJK�FRVW GHSRVLW �RU EDFNVWRS� VWULFWO\ EHIRUH H[WUDFWLQJ

IURP D ORZHU FRVW GHSRVLW� ,I H[WUDFWLRQ IURP D ORZ�FRVW UHVRXUFH LV OLPLWHG� LW PD\ EH

RSWLPDO WR H[KDXVW D KLJK�FRVW GHSRVLW VWULFWO\ EHIRUH WKH ORZ�FRVW GHSRVLW LV H[KDXVWHG

RU WR DEDQGRQ H[WUDFWLRQ WHPSRUDULO\ IURP D KLJK�FRVW GHSRVLW DQG WKHQ WR H[KDXVW LW

ODWHU� 7KH DQDO\VLV GHPRQVWUDWHV KRZ H[WUDFWLRQ FRQVWUDLQWV DmHFW WKH RUGHU RI H[WUDF�

WLRQ DQG VKRZV WKDW FHUWDLQ FRVW UHYHUVDOV DUH FDXVHG E\ OLPLWHG H[WUDFWLRQ FDSDFLW\

UDWKHU WKDQ E\ WKH JHQHUDO HTXLOLEULXP GHnQLWLRQ RI H[WUDFWLRQ FRVWV�

.H\ ZRUGV� 1DWXUDO UHVRXUFH H[WUDFWLRQ� FDSDFLW\ FRQVWUDLQWV� RUGHU RI H[WUDFWLRQ�

FRVW UHYHUVDOV� EDFNVWRS�

e6HQG FRUUHVSRQGHQFH WR� 6WHSKHQ 3� +ROODQG� )HGHUDO 7UDGH &RPPLVVLRQ� ��� 3HQQV\OYDQLD $YH 1:
����� :DVKLQJWRQ� '& ������ HPDLO� VKROODQG#IWF�JRY

\0DQ\ WKDQNV WR 6WHSKHQ 6DODQW� &KDG +RJDQ� 0LFKDHO 5� 0RRUH� -RKQ /DLWQHU� DQG *uHUDUG *DXGHW�
]7KH YLHZV H[SUHVVHG LQ WKLV SDSHU DUH WKRVH RI WKH DXWKRU DQG GR QRW QHFHVVDULO\ UHSUHVHQW WKH YLHZV RI

WKH )HGHUDO 7UDGH &RPPLVVLRQ RU DQ\ LQGLYLGXDO &RPPLVVLRQHU�
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�6RORZ DQG :DQ ������ DOVR GHULYH WKLV UHVXOW IRU D PRGHO ZLWK SURGXFWLYH FDSLWDO� :HLW]PDQ ������
H[WHQGV WKH PRGHO WR LQFOXGH DUELWUDU\ H[WUDFWLRQ FRVWV DQG *DXGHW HW DO� H[WHQG WKH UHVXOW WR VSDWLDOO\
GLVWULEXWHG XVHUV�

�6SHFLnFDOO\� .HPS DQG /RQJ VKRZHG WKDW LI ?FRVW LV FRQVWDQW LQ WHUPV RI WKH UHVRXUFH LWVHOI�� WKHQ
XQGHU FHUWDLQ FRQGLWLRQV WKH H[WUDFWLRQ RUGHU LV ?D PDWWHU RI VRFLDO LQGLmHUHQFH�� 7KH LQWXLWLRQ EHKLQG WKLV
VXUSULVLQJ UHVXOW LV LOOXVWUDWHG E\ D PRGHO ZKHUH XWLOLW\ LV GHULYHG VROHO\ IURP FRQVXPSWLRQ RI ?RLO�� 6XSSRVH
WKHUH DUH WZR GHSRVLWV RI RLO ZLWK H[WUDFWLRQ FRVWV RI� UHVSHFWLYHO\� D KDOI EDUUHO RI RLO DQG D TXDUWHU EDUUHO
RI RLO SHU EDUUHO H[WUDFWHG� ,Q WKLV H[DPSOH� WKH RUGHU RI H[WUDFWLRQ IURP WKH WZR GHSRVLWV LV LUUHOHYDQW VLQFH
H[WUDFWLRQ FRVWV DmHFW RQO\ WKH VWRFN RI RLO UHPDLQLQJ� DQG KHQFH WKHUH LV QR EHQHnW IURP GHOD\LQJ FRVWV�

�7KH PRGHOV RI .HPS DQG /RQJ DQG $PLJXHV HW DO� ERWK OLPLW H[WUDFWLRQ FDSDFLW\ HLWKHU H[SOLFLWO\ RU
LPSOLFLWO\ WKURXJK WKH ODERU FRQVWUDLQW� 7KXV� LW LV XQFOHDU ZKLFK RI WKHLU UHVXOWV DUH GULYHQ E\ OLPLWHG
H[WUDFWLRQ FDSDFLW\ DQG ZKLFK DUH GULYHQ E\ WKHLU JHQHUDO HTXLOLEULXP GHnQLWLRQ RI FRVWV�

�/HZLV ������ DUJXHG WKDW LI WKH UHVRXUFH FDQ EH FRQYHUWHG WR SURGXFWLYH FDSLWDO HDUQLQJ D SRVLWLYH UDWH
RI UHWXUQ� WKHQ VWULFW VHTXHQFLQJ RI H[WUDFWLRQ LV UHVWRUHG LQ JHQHUDO HTXLOLEULXP�

�&KDNUDYRUW\ DQG .UXOFH VKRZHG WKDW TXDOLW\ GLmHUHQFHV FDQQRW EH FRPSOHWHO\ FKDUDFWHUL]HG E\ H[WUDF�
WLRQ FRVW GLmHUHQFHV DQG WKDW TXDOLW\ GLmHUHQFHV FDQ QHFHVVLWDWH VLPXOWDQHRXV H[WUDFWLRQ IURP GLmHUHQW FRVW
GHSRVLWV�
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�/HZLV FRQMHFWXUHV WKDW ?LQ SDUWLDO HTXLOLEULXP PRGHOV RI UHVRXUFH SURGXFWLRQ� LW VHHPV WR EH DOPRVW
WUDQVSDUHQW WKDW LW LV HpFLHQW WR H[SORLW ORZ FRVW GHSRVLWV nUVW�� $PLJXHV HW DO� FODLP WKDW WKHLU UHVXOW
?FRPSOHWHO\ UHYHUVHV WKH RUGHULQJ ZKLFK ZRXOG DSSHDU RSWLPDO IURP SDUWLDO HTXLOLEULXP DQDO\VLV��

�6HH .UDXWNUDHPHU ������ IRU D GLVFXVVLRQ RI WKH LPSRUWDQFH RI H[WUDFWLRQ FDSDFLW\ LQ WKH DQDO\VLV RI
QDWXUDO UHVRXUFH H[WUDFWLRQ� 6HH DOVR &DPSEHOO ������� /HZLV ������� /R]DGD ������� DQG )DU]LQ ������ IRU
D GLVFXVVLRQ RI LQYHVWPHQW LQ H[WUDFWLRQ FDSDFLW\�

�6LPLODUO\� *DXGHW HW DO� nQG WKDW GHSRVLWV PD\ EH RSWLPDOO\ DEDQGRQHG LQ VSDWLDO PRGHOV ZLWK VHW�XS
FRVWV�

�.HPS DQG /RQJ UHFRPPHQG WKDW WKH WKHRUHPV ?EH VHSDUDWHO\ YHULnHG IRU HDFK PRGHO RI SURGXFWLRQ DQG
IRU HDFK QRWLRQ RI FRVW FRQVWDQF\��

��+HUnQGDKO
V RULJLQDO DUJXPHQW LV EDVHG RQ WKH FRPSHWLWLYH HTXLOLEULXP SULFH SDWKV�
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��:LWK QRQ�FRQVWDQW PDUJLQDO H[WUDFWLRQ FRVWV� VLPXOWDQHRXV H[WUDFWLRQ FDQ RFFXU DV DXJPHQWHG PDUJLQDO
H[WUDFWLRQ FRVWV DUH HTXDWHG DFURVV GHSRVLWV� 6HH DOVR $PLJXHV HW DO� IRU DQ LQWHUHVWLQJ H[DPSOH ZKHUH
VLPXOWDQHRXV H[WUDFWLRQ RFFXUV WR VPRRWK WKH WUDQVLWLRQ IURP H[WUDFWLRQ RI RQH GHSRVLW WR H[WUDFWLRQ RI
DQRWKHU ZKLOH WKH PDUJLQDO XWLOLW\ RI OHLVXUH JURZV DW WKH UDWH RI LQWHUHVW�

��,Q .HPS DQG /RQJ
V PRGHO� FRQVXPSWLRQ LV GHWHUPLQHG E\ WKH RSWLPDO PL[ RI OHLVXUH DQG FRQVXPSWLRQ�
,Q WKHLU WKLUG SURSRVLWLRQ� DYDLODEOH KRXUV DUH ?VXpFLHQWO\ ODUJH� VXFK WKDW OHLVXUH LV SRVLWLYH LQ HYHU\ SHULRG�
6LQFH OHLVXUH DQG FRQVXPSWLRQ DUH SHUIHFW VXEVWLWXWHV� LQFUHDVLQJ FXUUHQW FRQVXPSWLRQ �DQG GHFUHDVLQJ
FXUUHQW OHLVXUH� ZKLOH GHFUHDVLQJ IXWXUH FRQVXPSWLRQ �DQG LQFUHDVLQJ IXWXUH OHLVXUH� OHDYHV XWLOLW\ XQFKDQJHG�
7KHLU VHFRQG SURSRVLWLRQ GHPRQVWUDWHV WKDW WKLV H[FKDQJH FKDQJHV WKH H[WUDFWLRQ SDWK RI WKH UHVRXUFH� EXW
GRHV QRW DmHFW ZHOIDUH� 6HH DOVR IRRWQRWH � IRU DQ H[DPSOH ZKHUH WKH RUGHU RI H[WUDFWLRQ GRHV QRW DmHFW
ZHOIDUH�
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��,I H[WUDFWLRQ FDSDFLW\ LV FKRVHQ HQGRJHQRXVO\� VLPLODU FRVW UHYHUVDOV PD\ REWDLQ GHSHQGLQJ RQ WKH FRVWV
RI LQVWDOOLQJ FDSDFLW\� 1RWH WKDW DQ H[RJHQRXV H[WUDFWLRQ FRQVWUDLQW LPSOLHV WKDW LW LV SURKLELWLYHO\ H[SHQVLYH
WR LQVWDOO DGGLWLRQDO FDSDFLW\�
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