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$EVWUDFW

:H H[DPLQH WKH UROH RI YLVLELOLW\ LQ LQqXHQFLQJ JRYHUQPHQW UHVRXUFH DOORFDWLRQ DFURVV

D PXOWLSOLFLW\ RI SXEOLF JRRGV� 2XWFRPHV DUH GHpQHG WR EH OHVV YLVLEOH LQ WDVNV LI LW

LV KDUGHU WR DVVHVV JRYHUQPHQW DELOLW\ EDVHG RQ REVHUYHG RXWFRPHV� 6XFK D CYLVLELOLW\

HoHFW
 GLVWRUWV UHVRXUFH DOORFDWLRQ WRZDUGV PRUH YLVLEOH JRRGV� 2XU PRGHO SURYLGHV DQ

H[SODQDWLRQ IRU JRYHUQPHQW QHJOHFW LQ WKH SURYLVLRQ RI VHYHUDO HVVHQWLDO SXEOLF JRRGV�

GHVSLWH WKHLU FRQVLGHUDEOH EHQHpWV DQG WKURZV OLJKW RQ WKH SX]]OLQJ SKHQRPHQD RI YRWHU

DSDWK\ WRZDUGV VXFK QHJOHFW� :H VKRZ WKDW JUHDWHU GHPRFUDWL]DWLRQ ZLGHQV WKH JDS LQ

UHVRXUFH DOORFDWLRQ EHWZHHQ PRUH YHUVXV OHVV YLVLEOH SXEOLF JRRGV� XS WR DQ LQWHUPHGLDWH

OHYHO RI GHPRFUDF\� %H\RQG WKLV OHYHO� WKH JDS GHFUHDVHV� )XUWKHUPRUH� SXEOLF JRRGV ZLWK

ORZ YLVLELOLW\ DUH PRUH SURQH WR PXOWLSOH HTXLOLEULD LQ UHVRXUFH DOORFDWLRQ� ZLWK RXWFRPHV

EHLQJ D IXQFWLRQ RI YRWHU H[SHFWDWLRQV� (YLGHQFH IURP WKH JOREDO LQFLGHQFH RI IDPLQHV

YHUVXV PDOQXWULWLRQ LV FRQVLVWHQW ZLWK RXU DQDO\VLV�

. H\Z RU GV� 'HPRFUDF\� 9LVLELOLW\� 3XEOLF *RRGV� 9RWHU ([SHFWDWLRQV� 0XOWLSOH (TXL�

OLEULD� *RYHUQPHQW 5HVSRQVLYHQHVV
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0DQ\ GHYHORSLQJ FRXQWULHV DUH FKDUDFWHUL]HG E\ JRYHUQPHQWDO QHJOHFW RI EDVLF DPHQLWLHV VXFK

DV DGHTXDWH DFFHVV WR KHDOWK DQG HGXFDWLRQDO VHUYLFHV� $V KDV EHHQ SRLQWHG RXW E\ D QXPEHU

RI GHYHORSPHQW HFRQRPLVWV� LW LV SDUWLFXODUO\ SX]]OLQJ WKDW GHVSLWH FRQVLGHUDEOH EHQHpWV� WKH

SURYLVLRQ RI HVVHQWLDO SXEOLF JRRGV LV FKDUDFWHUL]HG QRW MXVW E\ JRYHUQPHQWDO DSDWK\� EXW

PRUH VXUSULVLQJO\� E\ YRWHU DSDWK\ WRZDUGV JRYHUQPHQWDO QHJOHFW�� ,Q IDFW� ZH RIWHQ REVHUYH

SROLWLFDO FRPSHWLWLRQ DQG DJLWDWLRQ RQ LVVXHV RWKHU WKDQ WKRVH WKDW PD\ \LHOG WKH JUHDWHVW

EHQHpWV� 7KLV SDSHU WKURZV OLJKW RQ WKHVH SUHFHGLQJ LVVXHV DQG DVNV WKH IROORZLQJ TXHVWLRQV�

:K\ PD\ JRYHUQPHQWV EH JRRG DW SURYLGLQJ VRPH SXEOLF JRRGV� EXW QRW RWKHUV" )XUWKHU�

ZKDW LV WKH LPSDFW RI WKH H[WHQW RI GHPRFUDWL]DWLRQ RQ WKH QDWXUH DQG H[WHQW RI SXEOLF JRRG

SURYLVLRQ" 2XU DQVZHUV IRFXV RQ WKH UROH WKDW GLoHUHQFHV LQ WKH YLVLELOLW\ RI SXEOLF JRRG

RXWFRPHV KDYH LQ DoHFWLQJ JRYHUQPHQWDO UHVSRQVLYHQHVV�

6RPH RXWFRPHV DUH LQWULQVLFDOO\ OHVV YLVLEOH WKDQ RWKHUV� 7R WDNH D VLPSOH H[DPSOH� 'UH]H

DQG 6HQ������ SRLQW RXW WKDW WKH ORVV RI OLIH GXH WR PDOQXWULWLRQ LV HTXLYDOHQW WR CWKUHH KXQGUHG

-XPER -HW FUDVKHV D GD\� ZLWK QR VXUYLYRUV� DQG PRUH WKDQ KDOI WKH YLFWLPV EHLQJ FKLOGUHQ
�

,Q FRQWUDVW� WKH ORVV RI OLIH LQ D IDPLQH ^ FRQFHQWUDWHG LQ VSDFH DQG WLPH ^ LV FHUWDLQO\ D PRUH

YLVLEOH RXWFRPH� )DLOXUH WR SUHYHQW D YLVLEOH RXWFRPH VXFK DV D IDPLQH FDQ EH HOHFWRUDOO\

GLVDVWURXV WR D JRYHUQPHQW� LQ D ZD\ WKDW IDLOXUH WR WDFNOH PDOQXWULWLRQ LV XQOLNHO\ WR EH�

6XFK GLoHUHQFHV LQ YLVLELOLW\ DUH XELTXLWRXV ^ IRU H[DPSOH� LW LV HDVLHU WR DVVHVV WKH TXDQWLW\

RI D SXEOLF JRRG SURYLGHG WKDQ LWV TXDOLW\� VLPLODUO\� VKRUW WHUP RXWFRPHV DUH W\SLFDOO\ PRUH

YLVLEOH WKDQ WKRVH WKDW RFFXU LQ WKH ORQJ UXQ�5RJRo������� :H GHpQH RXWFRPHV DV EHLQJ OHVV

YLVLEOH LI LW LV KDUGHU WR DVVHVV JRYHUQPHQW DELOLW\� JLYHQ REVHUYHG RXWFRPHV� %DVHG RQ WKLV

GHpQLWLRQ� ORZ YLVLELOLW\ FDQ DULVH IRU WZR VHWV RI UHDVRQV ^ HLWKHU LI VRPH RXWFRPHV DUH KDUGHU

WR REVHUYH RU PHDVXUH�DV LQ WKH FDVH RI WKH TXDOLW\ RI HGXFDWLRQ� UHODWLYH WR LWV TXDQWLW\�� RU

LI LW VRPH SXEOLF JRRG RXWFRPHV GHSHQG XSRQ PRUH IDFWRUV RXWVLGH WKH JRYHUQPHQW
V FRQWURO

WKDQ RWKHUV�

'LoHUHQFHV LQ YLVLELOLW\ DFURVV YDULRXV SXEOLF JRRGV DoHFW WKHLU SURYLVLRQ EHFDXVH RI DQ

HVVHQWLDO DVSHFW RI JRYHUQDQFH� JRYHUQPHQWV DUH UHTXLUHG WR SURYLGH D PXOWLSOLFLW\ RI JRRGV

DQG VHUYLFHV _ IURP GLVDVWHU UHOLHI WR GULQNLQJ ZDWHU� IURP HGXFDWLRQ DQG KHDOWK WR GHIHQFH ^
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UDWKHU WKDQ SHUIRUP D VLQJOH ZHOO�GHpQHG WDVN� /LNHZLVH� YRWHUV
 DVVHVVPHQW RI D JRYHUQPHQW
V

FRPSHWHQFH� DQG WKHLU YRWLQJ GHFLVLRQV� DUH EDVHG RQ WKH JRYHUQPHQW
V SHUIRUPDQFH RQ D

YHFWRU RI RXWFRPHV� ,I RXWFRPHV RQ VRPH WDVNV DUH KDUGHU WR REVHUYH RU PHDVXUH� LW LV KDUGHU

IRU YRWHUV WR DVVHVV D JRYHUQPHQW
V DELOLW\ EDVHG RQ WKHVH WDVNV� *RYHUQPHQWV� EHLQJ LQ WKH

EXVLQHVV RI PD[LPL]LQJ WKHLU HOHFWRUDO SRVVLELOLWLHV� DUH DZDUH RI WKLV� 6LQFH RXWFRPHV GHSHQG

ERWK RQ WKH DELOLW\ RI WKH JRYHUQPHQW DQG WKH UHVRXUFHV DOORFDWHG E\ LW� WKH JRYHUQPHQW KDV

DQ LQFHQWLYH WR DOORFDWH UHODWLYHO\ PRUH UHVRXUFHV WR KLJK YLVLELOLW\ SXEOLF JRRGV� VR DV WR

SURMHFW KLJK DELOLW\�

)RU VLPLODU UHDVRQV� HFRQRPLF RXWFRPHV WKDW DUH CFRPSOH[
� LQ WKDW D ODUJH QXPEHU RI

IDFWRUV DSDUW IURP JRYHUQPHQW SHUIRUPDQFH DOVR DoHFW WKHP� DUH OLNHO\ WR EH SODJXHG E\

VXFK D CYLVLELOLW\ HoHFW
� 7KH UHDVRQ LV WKDW ZKHQ WKHUH DUH D ODUJH QXPEHU RI IDFWRUV WKDW

FRQWULEXWH WR DQ RYHUDOO RXWFRPH� LW LV GLrFXOW WR LVRODWH WKH UROH RI DQ\ RQH IDFWRU�VXFK DV WKH

JRYHUQPHQW
V DELOLW\� LQ GHWHUPLQLQJ WKDW RXWFRPH� ,W LV EHFDXVH RI WKLV WKDW HYHQ WKRXJK

WKH HFRQRPLF RXWFRPHV VXFK DV WKH GHJUHH RI OLWHUDF\ DQG KHDOWK LQ D SRSXODWLRQ PD\ EH

HDV\ WR REVHUYH� WKHLU LQKHUHQW FRPSOH[LW\ �LQ WHUPV RI D ODUJH QXPEHU RI FRPSOHPHQWDU\

LQSXWV� PDNHV WKHP COHVV YLVLEOH
 DQG UHVXOWV LQ UHODWLYHO\ SRRU JRYHUQPHQW UHVSRQVLYHQHVV�

:H FDSWXUH WKHVH LGHDV E\ DGDSWLQJ 'HZDWULSRQW HW DO
V������
V YHUVLRQ RI WKH FDUHHU FRQFHUQV

PRGHO WR D SROLWLFDO HFRQRP\ FRQWH[W�

*LYHQ YLVLELOLW\ GLoHUHQFHV� ZH WKHQ JR RQ WR H[DPLQH WKH HoHFWV RI JUHDWHU GHPRFUDWL�

]DWLRQ� WKURXJK SROLWLFDO FRPSHWLWLRQ� RQ JRYHUQPHQWDO LQFHQWLYHV� :H VKRZ WKDW JUHDWHU

GHPRFUDF\ FDQ LQFUHDVH WKH H[WHQW RI GLVWRUWLRQ LQ WKH RYHU�DOORFDWLRQ RI UHVRXUFHV WR WKH

PRUH YLVLEOH SXEOLF JRRG ^ ZH FDOO WKLV WKH CYLVLELOLW\
 HoHFW� 7KLV HoHFW RoVHWV WKH VWDQGDUG


HrFLHQF\
 HoHFW ZKHUHE\ JUHDWHU GHPRFUDF\ DOVR PLWLJDWHV WKH PRUDO KD]DUG LQ JRYHUQPHQW

HoRUW �6HH )HUHMRKQ�������� (YHQ WKRXJK WKH RYHUDOO HoHFW RI JUHDWHU GHPRFUDF\ GHSHQGV

RQ WKH UHODWLYH LPSRUWDQFH RI WKH CYLVLELOLW\
 DQG CHrFLHQF\
 HoHFWV� ZH VKRZ WKDW LW DOZD\V

UHVXOWV LQ D GHFUHDVH LQ WKH UHODWLYH DPRXQW RI UHVRXUFHV DOORFDWHG WR WKH OHVV YLVLEOH SXEOLF

JRRG�

2XU SUHFHGLQJ DQDO\VLV WKURZV OLJKW RQ KRZ GLoHUHQFHV LQ WKH H[WHQW RI GHPRFUDF\ PD\

DoHFW WKH SURYLVLRQ RI OHVV YHUVXV PRUH YLVLEOH SXEOLF JRRGV DFURVV FRXQWULHV� +RZHYHU� VXFK DQ

H[SODQDWLRQ GRHV QRW DGGUHVV WKH IDFW WKDW WKHUH H[LVW ODUJH GLoHUHQFHV LQ SXEOLF JRRG SURYLVLRQ

HYHQ IRU FRXQWULHV DW YHU\ VLPLODU OHYHOV RI GHPRFUDF\ DQG GHYHORSPHQW� )RU H[DPSOH� WKH

UHODWLYH VXFFHVV RI 6UL /DQND LQ WHUPV RI VRFLDO VHFWRU RXWFRPHV �VXFK DV OLWHUDF\ DQG LQIDQW

PRUWDOLW\� VWDQGV LQ VKDUS FRQWUDVW WR WKH DE\VPDO SHUIRUPDQFH RI LWV QHLJKERUV LQ 6RXWK
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$VLD� VXFK DV %DQJODGHVK DQG ,QGLD �VHH $QDQG DQG .DQEXU� ������ 6LPLODUO\� HYHQ ZLWKLQ

,QGLD� WKHUH LV ZLGH GLVSDULW\ LQ VWDWH ZLVH SHUIRUPDQFH LQ WKH SURYLVLRQ RI FHUWDLQ SXEOLF

JRRGV �'UH]H DQG *D]GDU� ��������� ,Q D VLPSOH H[WHQVLRQ RI RXU EHQFKPDUN PRGHO� ZH VKRZ

WKDW SXEOLF JRRGV ZLWK ORZHU YLVLELOLW\ DUH SDUWLFXODUO\ SURQH WR PXOWLSOH HTXLOLEULD LQ UHVRXUFH

DOORFDWLRQ� $V VXJJHVWHG E\ +Ro������� WKHUH FDQ EH SROLWLFDO IDLOXUH ZKLFK UHVXOWV LQ VRPH

HFRQRPLHV JHWWLQJ VWXFN DW ORZ OHYHOV RI SURYLVLRQ RI VRPH SXEOLF JRRGV�

)XUWKHUPRUH� ZH VKRZ WKDW WKH UHODWLRQVKLS EHWZHHQ WKH GHJUHH RI GHPRFUDF\ DQG WKH

UHVRXUFH DOORFDWLRQ JDS EHWZHHQ WKH PRUH DQG OHVV YLVLEOH SXEOLF JRRGV FDQ EH QRQ�PRQRWRQLF�

WKH GLVWRUWLRQDU\ JDS GXH WR WKH CYLVLELOLW\ HoHFW
 FDQ LQFUHDVH ZLWK JUHDWHU GHPRFUDF\� XS WR

VRPH LQWHUPHGLDWH OHYHO RI GHPRFUDF\� EXW EH\RQG WKLV OHYHO� WKH JDS QDUURZV� 7KLV UHVXOW LV

FRQVLVWHQW ZLWK WKH IDFW WKDW ORZHU YLVLELOLW\ JRRGV VXFK DV KHDOWK RU HGXFDWLRQ GR QRW VXoHU

IURP QHJOHFW LQ KLJKO\ GHPRFUDWLF FRXQWULHV� )RU GHYHORSLQJ FRXQWULHV� WKH PXOWLSOLFLW\ RI

HTXLOLEULD KHUH VXJJHVWV WKDW FKDQJLQJ YRWHU H[SHFWDWLRQV WKURXJK JUHDWHU SROLWLFDO DFWLYLVP

DQG PHGLD DZDUHQHVV FDPSDLJQV FDQ KHOS LPSURYH SURYLVLRQ RI ORZ YLVLELOLW\ JRRGV�

8QGHUVWDQGLQJ WKH IDFWRUV WKDW DoHFW JRYHUQPHQW UHVSRQVLYHQHVV LV RQH RI WKH FULWLFDO

LVVXHV LQ WKH SROLWLFDO HFRQRP\ RI XQGHUGHYHORSPHQW�DQG KDV EHHQ DGGUHVVHG E\ D IHZ UHFHQW

SDSHUV� %HVOH\ DQG %XUJHVV ������ HPSLULFDOO\ DQDO\]H WKH UROH RI D IUHH QHZV PHGLD LQ SUR�

PRWLQJ SROLWLFDO FRPSHWLWLRQ DQG WKHUHE\ LQFUHDVLQJ JRYHUQPHQW UHVSRQVLYHQHVV LQ SURYLGLQJ

SXEOLF JRRGV� ,Q FRQWUDVW� RXU IRFXV FHQWHUV RQ WKH LQWULQVLF YLVLELOLW\ GLoHUHQFHV DFURVV SXEOLF

JRRGV WKHPVHOYHV� 3ROLWLFDO FRPSHWLWLRQ GRHV LQFUHDVH JRYHUQPHQW UHVSRQVLYHQHVV ^ EXW PRUH

IRU VRPH SXEOLF JRRGV WKDQ RWKHUV� $ VHFRQG VWUDQG LQ WKLV OLWHUDWXUH H[DPLQHV WKH LPSRUWDQFH

RI KHWHURJHQHLW\ RI SUHIHUHQFHV LQ LQqXHQFLQJ JRYHUQPHQW UHVSRQVLYHQHVV� :KLOH DFNQRZOHGJ�

LQJ WKH LPSRUWDQFH RI KHWHURJHQHLW\ �DQG LQHTXDOLW\� LQ LQqXHQFLQJ JRYHUQPHQW GHFLVLRQV� ZH

GHOLEHUDWHO\ DEVWUDFW DZD\ WKLV LPSRUWDQW LVVXH� LQ RUGHU WR GHOLQHDWH WKH LPSDFW RI GLoHUHQFHV

LQ YLVLELOLW\ RI SXEOLF JRRGV LQ D WUDQVSDUHQW PDQQHU�� +RZHYHU� LQ DQ H[WHQVLRQ ZH H[DPLQH

WKH LPSOLFDWLRQV RI KHWHURJHQHLW\ DQG REVHUYH WKDW WKH GLVWRUWLRQV LQ JRYHUQPHQWDO UHVRXUFH

DOORFDWLRQ FDXVHG E\ GLoHUHQFHV LQ YLVLELOLW\ GR UHPDLQ� $ WKLUG VWUDQG RI WKH OLWHUDWXUH RQ

JRYHUQPHQW UHVSRQVLYHQHVV IRFXVHV� LQ FRQWUDVW WR WKH QRQ�OREE\LQJ IUDPHZRUN XVHG KHUH� RQ

� $ V ' UH ] H D QG *D ] GD U�� � � � � IR UF H IXOO\ D UJ XH ? ,W PD \ EH D UJ XH G WKD W VWD WH D SD WK\ LQ WKH pH OG R I VR F LD O

SR OLF \ LV D Q D OO�,QGLD SKH QR PH QR Q� D QG WKH UH LV QR WKLQJ VSH F LD O D ER XW 8 WWD U 3UD GH VK LQ WKLV UH VSH F W� 7 KLV LV

QR W D F F XUD WH � 0 D Q\ R WKH U VWD WH V� LQ ID F W� KD Y H D PXF K EH WWH U UH F R UG����
� 7 KLV SULPD ULO\ H PSLULF D O OLWH UD WXUH LQF OXGH V %H WD QF R XUW D QG *OH D VR Q�� � � � �� & KD WWR SD GK\ D \ D D QG ' X�

qR �� � � � � D QG ) R VWH U D QG 5R VH Q] Z H LJ �� � � � �� 2XU D QD O\ VLV VXJ J H VWV WKD W E\ LJ QR ULQJ WKH GLoH UH QF H V LQ Y LVLELOLW\

D F UR VV SXEOLF J R R GV� WKH VH SD SH UV F R XOG EH PLVVLQJ R XW D Q LPSR UWD QW D VSH F W R I SXEOLF J R R G SUR Y LVLR Q�
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WKH UROH RI FRDOLWLRQV DQG WKHLU HoHFWLYQHVV LQ OREE\LQJ IRU VFDUFH SXEOLF UHVRXUFHV� 7KH PRVW

LQqXHQWLDO ZRUN KHUH LV E\ %DUGKDQ��������

)LQDOO\� ZH LOOXVWUDWH WKH YLVLELOLW\ HoHFWV GHVFULEHG DERYH� E\ H[DPLQLQJ SXEOLF JRRG RXW�

FRPHV DFURVV FRXQWULHV ZLWK GLoHULQJ OHYHOV RI GHPRFUDF\� )RU WKLV SXUSRVH� ZH SLFN IDPLQH

DQG PDOQXWULWLRQ RXWFRPHV DV RXU FDQGLGDWHV� JLYHQ WKDW WKH GLoHUHQFHV EHWZHHQ WKHVH WZR�

pWV WKH WZR DVSHFWV RI RXU GHpQLWLRQ RI YLVLELOLW\ ZHOO� )LUVW� IDPLQHV� ZLWK WKHLU VXGGHQ DQG

VXEVWDQWLDO ORVV RI OLIH DUH IDU HDVLHU WR REVHUYH WKDQ PDOQXWULWLRQ� ZKLFK LV PRUH LQVLGLRXV

LQ RFFXUUHQFH� 6HFRQG� PDOQXWULWLRQ LQFLGHQFH GHSHQGV XSRQ VHYHUDO IDFWRUV DOO RI ZKLFK WKH

SUHVHQW JRYHUQPHQW QHHG QRW EHDU VROH UHVSRQVLELOLW\ IRU �VXFK DV PRWKHU
V HGXFDWLRQ� SHU�

VRQDO K\JLHQH� ZHDWKHU VKRFNV HWF��� 7KLV PDNHV LW KDUGHU WR KROG WKH JRYHUQPHQW DORQH

UHVSRQVLEOH IRU LWV RFFXUUHQFH� XQOLNH LQ WKH FDVH RI D IDLOXUH LQ IDPLQH UHOLHI SURYLVLRQ� :H

H[DPLQH HYLGHQFH RQ JOREDO IDPLQH RFFXUUHQFH DQG WKH LQFLGHQFH RI PDOQXWULWLRQ� &RQVLVWHQW

ZLWK RXU WKHRU\� ZH pQG WKDW ZKLOH GHPRFUDFLHV� UHODWLYH WR QRQ�GHPRFUDFLHV� DUH GUDPDWL�

FDOO\ VXFFHVVIXO LQ WDFNOLQJ�SUHYHQWLQJ IDPLQHV� WKHLU UHFRUG RQ QXWULWLRQ RXWFRPHV LV TXLWH

LQGLoHUHQW�

6HFWLRQ ,, JLYHV DQ RXWOLQH RI WKH EHQFKPDUN PRGHO DQG WKHQ SURFHHGV WR H[DPLQH WKH

LPSDFW RI GHPRFUDWL]DWLRQ RQ SXEOLF JRRG SURYLVLRQ� ,Q 6HFWLRQ ,,,� ZH H[WHQG WKH EHQFKPDUN

PRGHO WR VKRZ WKH H[LVWHQFH RI PXOWLSOH HTXLOLEULD LQ SXEOLF JRRG SURYLVLRQ HVSHFLDOO\ IRU ORZ

YLVLELOLW\ JRRGV� DQG GHPRQVWUDWH WKH QRQ�PRQRWRQLF UHODWLRQVKLS EHWZHHQ GHPRFUDF\ DQG

WKH JDS LQ UHVRXUFH DOORFDWLRQ� ,Q VHFWLRQ ,9� ZH GLVFXVV WZR DGGLWLRQDO FRQVLGHUDWLRQV� YRWHU

KHWHURJHQHLW\ DQG SUHVV IUHHGRP� 6HFWLRQ 9 SUHVHQWV VXJJHVWLYH FURVV FRXQWU\ HYLGHQFH RQ

PDOQXWULWLRQ DQG IDPLQHV LQ VXSSRUW RI RXU WKHRUHWLFDO DQDO\VLV�
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� � ��	
��� � � ����

:H GHYHORS D VW\OL]HG SROLWLFDO HFRQRP\ PRGHO RI UHVRXUFH DOORFDWLRQ DFURVV VHFWRUV WKDW LV

EDVHG RQ WKH FDUHHU FRQFHUQV IUDPHZRUN�� 7KH NH\ HOHPHQWV RI RXU PRGHO DUH DV VSHOW RXW

�%D OD QG D QG . R WZ D O�� � � � �� %D QH UMH H D QG 6R PD QD WKD Q�� � � � � D UH D GGLWLR QD O SD SH UV WKD W D GGUH VV WKH LVVXH

R I J R Y H UQPH QW UH VSR QVLY H QH VV LQ WKLV WUD GLWLR Q�
� 7 KH SLR QH H ULQJ Z R UN R Q F D UH H U F R QF H UQV LV + R OPVWUR P�� � � � �� � � � �� + R Z H Y H U� LQ Z KD W IR OOR Z V� Z H GUD Z R Q

WKH ' H Z D WULSR QW� -H Z LWW D QG 7 LUR OH 
V�� � � � D �E� SD UWLF XOD U IR UPXOD WLR Q R I WKH F D UH H U F R QF H UQV PR GH O� ' H Z D �

WULSR QW H W D O�� � � � E� H [ SOR UH D PXOWL�WD VN Y H UVLR Q R I SH UIR UPD QF H LQ EXUH D XF UD F LH V� WKH LU D QD O\ VLV LV QR W D ER XW

H OH F WR UD O R XWF R PH V� 0 R UH LPSR UWD QWO\ � WKH LU D QD O\ VLV OD UJ H O\ D EVWUD F WV D Z D \ IUR P WKH LVVXH WKD W LV R I F H QWUD O

LQWH UH VW WR XV ^ QD PH O\ GLoH UH QF H V LQ WKH Y LVLELOLW\ D QG LWV LPSD F W R Q WKH D OOR F D WLR Q R I H oR UW DFURV V WD VN V� ,Q

�
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$Q LQFXPEHQW JRYHUQPHQW LV UHVSRQVLEOH IRU WKH SURYLVLRQ RI PXOWLSOH SXEOLF JRRGV DQG VHU�

YLFHV� VXFK DV HGXFDWLRQ� URDGV� GHIHQFH HWF� WR WKH HOHFWRUDWH� 7KH RXWSXW IRU DQ\ SDUWLFXODU

SXEOLF JRRGV LV D VWRFKDVWLF IXQFWLRQ RI WKH JRYHUQPHQW
V FRPSHWHQFH� WKH UHVRXUFHV LW DOOR�

FDWHV WR WKH JRRG DQG VRPH RWKHU H[RJHQRXV IDFWRUV� )RU LQVWDQFH� WKH TXDOLW\ DQG TXDQWLW\ RI

SXEOLF HGXFDWLRQ SURYLVLRQ ZRXOG EH D IXQFWLRQ QRW RQO\ RI WKH JRYHUQPHQW UHVRXUFHV GHYRWHG

WR VXFK HGXFDWLRQ DQG LWV FRPSHWHQFH LQ GHVLJQLQJ D JRRG FXUULFXOXP� EXW DOVR RWKHU IDFWRUV

EH\RQG WKH JRYHUQPHQW
V FRQWURO� VXFK DV WKH FRPSHWHQFH RI WHDFKHUV� SDUHQWV
 LQYROYHPHQW

ZLWK WKHLU FKLOGUHQ
V HGXFDWLRQ HWF�� 7R FDSWXUH WKHVH HOHPHQWV� ZH FRQVLGHU WZR SXEOLF JRRGV�

$ DQG %� ZKHUH WKH SURGXFWLRQ IXQFWLRQ IRU JRRG M� M  ID� EJ LV�

\MW  � � HMW �h
QM

L �vL ���

+HUH � LV WKH JRYHUQPHQW
V DELOLW\ RU WDOHQW� HM WKH UHVRXUFHV�HoRUW LW DOORFDWHV WR WDVN M DQG vL

WKH TXDOLW\ RI RWKHU H[RJHQRXV DVVRFLDWHG LQSXWV L� RI ZKLFK WKHUH DUH QM LQ QXPEHU� 7KHUH LV

D FRVW DVVRFLDWHG ZLWK SURYLGLQJ UHVRXUFHV WR ERWK JRRGV� FDSWXUHG E\ WKH IXQFWLRQ &�HD� HE�

ZKLFK LV DVVXPHG WR EH V\PPHWULF LQ ERWK LWV DUJXPHQWV� DQG WZLFH FRQWLQXRXVO\ GLoHUHQ�

WLDEOH� 1RWH WKDW ZKLOH WKH OHYHOV RI UHVRXUFH DOORFDWLRQ� H  IHD� HEJ DUH FKRLFH YDULDEOHV IRU

WKH JRYHUQPHQW� WKH DVVRFLDWHG LQSXWV GHQRWHG E\ vL DUH QRW� (DFK VXFK DVVRFLDWHG IDFWRU

LQSXW vL LV KHQFH WDNHQ WR EH D UDQGRP YDULDEOH� vL | 1��� ��v�� :LWKRXW ORVV RI JHQHUDOLW\�

ZH DVVXPH WKDW WKH WHFKQRORJ\ RI SURGXFLQJ SXEOLF JRRG $ UHTXLUHV IHZHU DVVRFLDWHG LQSXWV

WKDQ JRRG %� L�H� QD x QE� ,Q RWKHU ZRUGV� WDVN % LV PRUH CFRPSOH[
 WKDQ WDVN $ LQ WKDW

PDQ\ PRUH IDFWRUV RXWVLGH WKH JRYHUQPHQW
V FRQWURO DoHFW LWV RXWFRPH� ,Q RXU HDUOLHU H[�

DPSOH DERXW WKH TXDOLW\ DQG TXDQWLW\ RI HGXFDWLRQ� WKH JRYHUQPHQW KDV JUHDWHU FRQWURO RYHU

GHWHUPLQLQJ WKH TXDQWLW\ RI HGXFDWLRQ� WKDQ WKH DFWXDO TXDOLW\ SURYLGHG� VLQFH RWKHU IDFWRUV

VXFK DV SDUHQWV
 DQG WHDFKHUV
 DWWLWXGHV DoHFW TXDOLW\ PRUH WKDQ WKH TXDQWLW\ �L�H� QXPEHU

RI VFKRROV��

F R QWUD VW WKH LU IR F XV LV R Q WKH OH Y H O R I RYHUDOO H oR UW SXW LQ E\ D Q D J H QW�

�
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*RYHUQDQFH LV D PXOWL�IDFHWHG WDVN ZKLFK UHTXLUHV D XQLTXH EOHQG RI VNLOOV� VR WKDW LW LV

H[�DQWH GLrFXOW WR UHOLDEO\ GHWHUPLQH KRZ HoHFWLYHO\ D SDUWLFXODU JRYHUQPHQW ZLOO SHUIRUP�

:LWK WKLV LQ PLQG� ZH DGRSW WKH FDUHHU�FRQFHUQV PRGHO DVVXPSWLRQ WKDW WKH WUXH DELOLW\ RI WKH

LQFXPEHQW JRYHUQPHQW � LV QRW NQRZQ WR DQ\RQH� LQFOXGLQJ WKH JRYHUQPHQW LWVHOI� +RZHYHU�

ERWK WKH JRYHUQPHQW DQG WKH FLWL]HQV�YRWHUV VKDUH D FRPPRQ SULRU WKDW LWV WDOHQW LV GUDZQ

IURP D QRUPDO GLVWULEXWLRQ ZLWK PHDQ z� DQG YDULDQFH ��� �

9RWHU LQIRUPDWLRQ DQG SUHIHUHQFHV�

&LWL]HQ�YRWHUV GHULYH XWLOLW\ IURP SXEOLF JRRGV� ,Q H[SHFWHG WHUPV� D PRUH FRPSHWHQW JRY�

HUQPHQW ZLOO SURYLGH EHWWHU SXEOLF JRRG RXWFRPHV� KHQFH YRWHUV FDUH DERXW WKH JRYHUQPHQW
V

FRPSHWHQFH LQ PDNLQJ SROLWLFLDQ FKRLFHV� $OWKRXJK WKH JRYHUQPHQW
V WUXH FRPSHWHQFH OHYHO

LV QRW NQRZQ LQLWLDOO\� WKH YRWHUV FDQ XSGDWH WKHLU SULRU HVWLPDWH z� WKURXJK WKH SXEOLF JRRG

RXWFRPHV WKDW WKH\ REVHUYH� ,Q RUGHU WR IRFXV RQ WKH LPSDFW RI LPSHUIHFW YLVLELOLW\� ZH DVVXPH

D UHSUHVHQWDWLYH YRWHU IUDPHZRUN�� 7KLV YRWHU GRHV QRW REVHUYH DOO SXEOLF JRRG RXWFRPHV ZLWK

WKH VDPH DFFXUDF\ _ VRPH REVHUYDWLRQV DUH QRLVLHU WKDQ RWKHUV� )RU LQVWDQFH� ZKLOH KH FDQ

REVHUYH ERWK WKH TXDOLW\ DQG TXDQWLW\ RI HGXFDWLRQ EHLQJ SURYLGHG� WKH TXDOLW\ RI HGXFDWLRQ

LV KDUGHU WR DVVHVV WKDQ WKH TXDQWLW\� 7R FDSWXUH WKLV� ZH UHSUHVHQW WKH YRWHU
V REVHUYDWLRQ

RI WKH RXWFRPH M DV ]M  \M � sM � ZKHUH sM UHSUHVHQWV D QRLVH WHUP� sM | 1��� ��M �� :LWKRXW

ORVV RI JHQHUDOLW\� ZH DVVXPH WKDW WKHUH LV PRUH QRLVH LQ WKH REVHUYHG RXWFRPH IRU JRRG %

WKDQ IRU JRRG $� L�H� ��D � ��E � 7KH XWLOLW\ WKH YRWHU GHULYHV IURP SXEOLF JRRGV SURYLGHG WR

KLP GHWHUPLQHV QDWLRQDO ZHOIDUH� L�H� :YW  o]DW � ��b o�]EW� ZKHUH o � >�� �@ LV WKH ZHLJKW

DWWDFKHG WR JRRG $�

*RYHUQPHQW SUHIHUHQFHV�

7KH JRYHUQPHQW
V SUHIHUHQFHV DUH VWUDLJKWIRUZDUG _ LW FDUHV DERXW ERWK QDWLRQDO ZHOIDUH :

DV ZHOO DQG CHJR UHQWV
 5 IURP UHPDLQLQJ LQ RrFH� 7\SLFDOO\� WKH PRUH GHPRFUDWLF D FRXQWU\

LV� WKH PRUH VHQVLWLYH LV WKH JRYHUQPHQW
V DELOLW\ WR VWD\ LQ SRZHU WR FLWL]HQV
 SHUFHSWLRQ RI

LWV FRPSHWHQFH� 2XU IRFXV KHUH LV RQ WKLV SROLWLFDO FRPSHWLWLRQ DVSHFW RI JUHDWHU GHPRFUDF\�

DQG ZH FDSWXUH WKLV LQ D SDUVLPRQLRXV ZD\�� :H GHpQH GHPRFUDF\ ' � >�� �@ DV WKH OLNHOLKRRG

WKDW HOHFWLRQV DUH KHOG DW WKH HQG RI SHULRG �� +HUH� WKH HOHFWLRQ LV UHDOO\ D FDWFK�DOO WHUP WR

�,Q 6H F WLR Q � � Z H R XWOLQH WKH LPSOLF D WLR QV R I UH OD [ LQJ WKLV D VVXPSWLR Q Z KH Q Z H D OOR Z IR U Y R WH U KH WH UR J H QH LW\ �
�:H GLVF XVV WKH LPSOLF D WLR QV R I R WKH U D VSH F WV R I GH PR F UD F \ � VXF K D V F LY LO OLEH UWLH V D QG PH GLD IUH H GR P LQ

VH F WLR Q 9 �

�



UHSUHVHQW WKH GHJUHH WR ZKLFK WKH LQFXPEHQW
V DELOLW\ WR UHWDLQ SRZHU LQ SHULRG � GHSHQGV RQ

WKH FLWL]HQ
V SHUFHSWLRQ RI LWV FRPSHWHQFH� $ JUHDWHU OLNHOLKRRG RI HOHFWLRQV �KLJKHU '� LPSOLHV

WKDW WKH JRYHUQPHQW ZLOO KDYH WR SXW LQ HoRUW WR PD[LPL]H LWV UHSXWDWLRQ IRU FRPSHWHQFH

DPRQJ FLWL]HQV� VR WKDW LW PD\ UHWDLQ SRZHU� :LWK QR HOHFWLRQV� �SUREDELOLW\ �� b '��� LW

UHPDLQV LQ SRZHU� LUUHVSHFWLYH RI VXFK UHSXWDWLRQ� DQG HQMR\V GRLQJ VR� :H FDQ WKXV H[SUHVV

LWV WZR�SHULRG SUHIHUHQFH VWUXFWXUH DV IROORZV�

:J  y

�;

W �

rWb�:YW � >5� r�5��b'� �5'��@b &�HDW� HEW� ���

+HUH y � >�� �@ LV WKH ZHLJKW WKH LQFXPEHQW JRYHUQPHQW SODFHV RQ YRWHU ZHOIDUH� 7KH SUREDELO�

LW\ RI UH�HOHFWLRQ LV GHQRWHG E\ �� ZKLFK ZH DVVXPH WR EH D OLQHDU IXQFWLRQ RI WKH JRYHUQPHQW
V

UHSXWDWLRQ IRU FRPSHWHQFH ZLWK WKH SXEOLF�� &��� LV WKH JRYHUQPHQW
V FRVW�GLVXWLOLW\ RI VXS�

SO\LQJ UHVRXUFHV DQG HoRUW� & � ! �� & �� ! � DQG r LV WKH GLVFRXQW IDFWRU�

7LPLQJ�

7KH WLPLQJ RI WKH JDPH LV DV IROORZV� 7KH LQFXPEHQW REVHUYHV ' DQG WKHQ FKRRVHV WR H[SHQG

D YHFWRU H RI UHVRXUFHV DFURVV WKH WZR SXEOLF JRRGV� 7KHUHDIWHU� ZLWK SUREDELOLW\ '� HOHFWLRQV

WDNH SODFH� 7KHQ WKH YRWHU� ZKR �OLNH WKH LQFXPEHQW� GRHV QRW NQRZ WKH DELOLW\ RI WKH

JRYHUQPHQW� REVHUYHV D QRLV\ VLJQDO RI WKH SXEOLF JRRG RXWFRPHV ] DQG DUULYHV DW D SRVWHULRU

HVWLPDWH RI WKH JRYHUQPHQW
V FRPSHWHQFH� (OHFWLRQV DUH KHOG DW WKH HQG RI SHULRG RQH� 7KH

QHZO\ HOHFWHG �RU UH�HOHFWHG� JRYHUQPHQW GHWHUPLQHV SXEOLF JRRG RXWSXW LQ WKH VHFRQG SHULRG�

$W WKH HQG RI WKLV VHFRQG SHULRG� SXEOLF JRRG RXWFRPHV DUH UHDOL]HG RQFH DJDLQ DQG SD\RoV

DUH GHWHUPLQHG�

��� � ��
�
�� 
�� ���� �
�

:H VWDUW RXU DQDO\VLV RI WKH HTXLOLEULXP RI WKLV JDPH EDFNZDUGV� E\ pUVW H[DPLQLQJ GHFLVLRQ

PDNLQJ LQ WKH VHFRQG SHULRG�

� 7 KH LQF XPEH QW J R Y H UQPH QW
V UH SXWD WLR Q UH SUH VH QWV WKH F LWL] H Q
V XSGD WH G D VVH VVPH QW R I LWV F R PSH WH QF H �

D W WKH H QG R I SH ULR G � � $ V VSH OW R XW LQ WKH D QD O\ VLV R I WKH VH F R QG SH ULR G EH OR Z � WKH J R Y H UQPH QW WKD W F D UH V

R QO\ D ER XW UH WD LQLQJ SR Z H U KD V QR LQF H QWLY H WR SXW LQ H oR UW LQ SH ULR G � � + H QF H VH F R QG SH ULR G SXEOLF J R R G

R XWF R PH V Z R XOG GH SH QG XSR Q WKH J R Y H UQPH QW
V F R PSH WH QF H D OR QH � ,W LV EH F D XVH R I WKLV ID F W WKD W F LWL] H QV� LQ

PD N LQJ WKH LU UH �H OH F WLR Q GH F LVLR Q� F D UH D OR W D ER XW WKH LQF XPEH QW
V F R PSH WH QF H � � :H KD Y H F D SWXUH G WKLV LQ

D SD UVLPR QLR XV PD QQH U E\ PD N LQJ WKH LQF XPEH QW
V UH �H OH F WLR Q F KD QF H V D OLQHDU IXQF WLR Q R I LWV UH SXWD WLR Q IR U

F R PSH WH QF H � $ Q H [ SOLF LW Y R WLQJ J D PH IUD PH Z R UN F R XOG EH GH Y H OR SH G WR GH OLY H U VXF K D Q R XWF R PH � EXW WKLV

Z R XOG D GG F R QVLGH UD EOH F R PSOH [ LW\ � Z LWKR XW D GGLQJ PXF K LQVLJ KW�

�



3HULRG �

6LQFH WKH JDPH HQGV ZLWK SHULRG �� WKH JRYHUQPHQW KDV QR HOHFWRUDO FRQFHUQV� DQG VR LWV

HTXLOLEULXP EHKDYLRU LV VWUDLJKWIRUZDUG� � ,WV RSWLPDO UHVRXUFH DOORFDWLRQ YHFWRU He GHSHQGV

VROHO\ E\ WKH ZHLJKW LW DWWDFKHV WR QDWLRQDO ZHOIDUH�L�H� y�� 7KHUHIRUH� LWV REMHFWLYH IXQFWLRQ

H[SUHVVHG LQ HTXDWLRQ��� IRU WKH VHFRQG SHULRG LV UHGXFHG WR�

PD[
HD��HE�

y�o]D� � ��b o�]E��b &�HD�� HE�� ���

7KH YRWHU
V SHUFHLYHG ZHOIDUH LQ WKH VHFRQG SHULRG WKHQ� LV JLYHQ E\�:Y�  o]eD����bo�]
e

E�  

o >� � HeD�@ � �� b o� >� � HeE�@� ZKHUH H
e

D� DQG HeE� DUH REWDLQHG E\ PD[LPL]LQJ ���� 7KH NH\

WKLQJ WR QRWH KHUH LV WKDW LQ WKLV ODVW SHULRG� WKH OHVV WKH JRYHUQPHQW FDUHV DERXW QDWLRQDO

ZHOIDUH �L�H� VPDOOHU y�� WKH PRUH WKH YRWHU
V ZHOIDUH LV D IXQFWLRQ RI WKH JRYHUQPHQW
V DELOLW\�

,QGHHG� LQ WKH VSHFLDO FDVH ZKHUH WKH JRYHUQPHQW GRHV QRW FDUH DERXW WKH ZHOIDUH RI LWV

FLWL]HQ DW DOO �L�H� y  ��� WKH VHFRQG SHULRG SXEOLF JRRG RXWSXW LV HQWLUHO\ D IXQFWLRQ RI WKH

JRYHUQPHQW
V FRPSHWHQFH � �DQG WKH H[RJHQRXV DVVRFLDWHG LQSXWV�� ,W LV EHFDXVH RI WKLV WKDW

WKH FLWL]HQ�YRWHU� LQ PDNLQJ KLV GHFLVLRQ RI ZKHWKHU WR UHWDLQ RU WKURZ RXW WKH LQFXPEHQW�

FDUHV DERXW WKH JRYHUQPHQW
V DELOLW\� *LYHQ WKLV� ZH VHW y  � KHQFHIRUWK WR VLPSOLI\ RXU

H[SRVLWLRQ� :H QRZ WXUQ WR WKH HTXLOLEULXP DQDO\VLV IRU WKH pUVW SHULRG�

3HULRG �

7KH JRYHUQPHQW
V SROLF\ FKRLFHV LQ WKH pUVW SHULRG DUH GULYHQ E\ WKH IDFW WKDW LW ZDQWV WR

PD[LPL]H LWV UHSXWDWLRQ ZLWK WKH FLWL]HQ�YRWHU� VR WKDW LW PD\ UHWDLQ SRZHU LQ SHULRG ��

+HUH� REVHUYH IURP WKH SXEOLF JRRG SURGXFWLRQ IXQFWLRQ LQ HTXDWLRQ��� WKDW UHVRXUFHV HM DUH

D VXEVWLWXWH IRU DELOLW\ � � 7KLV LPSOLHV WKDW WKH JRYHUQPHQW FDQ LQFUHDVH RXWSXW IRU HLWKHU

SXEOLF JRRG E\ DOORFDWLQJ PRUH UHVRXUFHV� DQG KHQFH IDYRUDEO\ VNHZ WKH YRWHU
V SHUFHSWLRQ RI

LWV FRPSHWHQFH�

2I FRXUVH� QHLWKHU WKH UHVRXUFH DOORFDWLRQ H QRU WKH DELOLW\ � RI WKH JRYHUQPHQW DUH GLUHFWO\

REVHUYDEOH� )XUWKHU� WKH YRWHU REVHUYHV WKH SXEOLF JRRG RXWFRPHV ZLWK QRLVH� $W WKLV SRLQW�

ZH QHHG WR VHH KRZ KH ZLOO DUULYH DW KLV H[�SRVW DVVHVVPHQW RI � � )RU WKLV� ZH PDNH XVH

RI WKH IDFW WKDW DOO RXU UDQGRP YDULDEOHV DUH QRUPDOO\ GLVWULEXWHG� 7KLV FRQVLGHUDEO\ HDVHV

FRPSXWDWLRQ� VLQFH QRW RQO\ LV WKH SRVWHULRU QRUPDOO\ GLVWULEXWHG� EXW WKH IROORZLQJ SURSHUW\

RI %D\HVLDQ XSGDWLQJ \LHOGV D UHODWLYHO\ WUDFWDEOH H[SUHVVLRQ WRR�GHULYHG LQ WKH $SSHQGL[��

LQ SDUWLFXODU� LI ]  � � hQ
L �vL � s ZKHUH � | 1�z� � ��� �� vL | 1��� ��v� DQG s | 1��� ��s ��

WKHQ WKH GLVWULEXWLRQ RI � � FRQGLWLRQDO RQ REVHUYLQJ ] LV DOVR QRUPDO ZLWK PHDQ K� z��Ksv]
K��Ksv

DQG

�



YDULDQFH �
K��Ksv

� ZKHUH K�  
�
���
DQG Ksv  

�

��s�Q��
v

DUH WKH SUHFLVLRQV RI WKH WZR GLVWULEXWLRQV�

8VLQJ WKLV LQVLJKW� OHW XV VHH KRZ WKH YRWHU ZRXOG XSGDWH KLV SULRU DERXW WKH JRYHUQPHQW
V

DELOLW\ LI KH H[SHFWV WKH JRYHUQPHQW WR FKRRVH D UHVRXUFH YHFWRU He  IHeD� H
e

EJ� DQG REVHUYHV

DQ RXWFRPH YHFWRU ]  I]D� ]EJ� )URP HTXDWLRQ���� WKH YRWHU XVHV HDFK RXWFRPH ]M WR XSGDWH

KLV SULRU RI WKH JRYHUQPHQW
V H[SHFWHG DELOLW\ IURP z� WR �]MbHeM�� ZLWK LWV DVVRFLDWHG YDULDQFH

���M � QM�
�
v�� 7KHUHIRUH� KLV PHDQ SRVWHULRU DVVHVVPHQW RI WKH JRYHUQPHQW
V DELOLW\ ZRXOG EH

(�� M]� He�  >
K� �z� � KDv�]D b HeD� � KEv�]E b HeE�

K� � KDv � KEv

@ ���

ZKHUH WKH WHUPV K�  
�
���
DQG Kuv  

�

��s�QM�
�

v

� M  ID� EJ�� 7KHVH WHUPV DUH WKH SUHFLVLRQV RI

WKH GLoHUHQW SLHFHV RI LQIRUPDWLRQ� DQG KHQFH WKH\ DUH XVHG DV ZHLJKWV RQ WKH SULRU DQG WKH

WZR UHDOL]DWLRQV UHVSHFWLYHO\�

:H DQDO\]H D UDWLRQDO H[SHFWDWLRQV HTXLOLEULXP� VR WKDW WKH YRWHUV
 H[SHFWDWLRQV RI WKH JRY�

HUQPHQW
V HoRUW OHYHOV DUH UHDOL]HG LQ HTXLOLEULXP��� )RU WKH UHVW RI WKH SDSHU� ZH IRFXV RQ

SHULRG � DORQH� KHQFH WLPH VXEVFULSWV DUH VXSSUHVVHG IURP QRZ RQ� $OO HoRUW OHYHOV HM IRU WDVN

M UHIHU WR HoRUW LQ SHULRG RQH� $V VHHQ IURP HTXDWLRQ���� WKH FLWL]HQ
V H[�SRVW DVVHVVPHQW RI

WKH LQFXPEHQW
V DELOLW\ LV ULVLQJ LQ ]D DQG ]E� 7KH JRYHUQPHQW LV DZDUH RI KRZ WKH FLWL]HQ

XSGDWHV� ZKHQ KH VHHV D SDUWLFXODU RXWFRPH YHFWRU ]� +HQFH LW FKRRVHV LWV RSWLPDO HoRUW

OHYHOV IRU WKH WZR WDVNV� VR DV WR PD[LPL]H WKH H[SHFWHG H[�SRVW DVVHVVPHQW RI LWV DELOLW\ � E\

WKH YRWHU� RYHU WKH HQWLUH GLVWULEXWLRQ RI SRVVLEOH RXWFRPHV ]� 7KH JRYHUQPHQW ZLOO WKHUHIRUH

PD[LPL]H (>(�� M]� He�@ �QHW RI LWV HoRUW FRVW�� ZKHUH WKH pUVW H[SHFWDWLRQ LV ZLWK UHVSHFW WR

SXEOLF JRRG RXWSXW ] DQG WKH VHFRQG H[SHFWDWLRQ LV ZLWK UHVSHFW WR DELOLW\ RI WKH JRYHUQPHQW

��WKH ODWWHU DV H[SUHVVHG LQ � DERYH�� 7KH JRYHUQPHQW
V REMHFWLYH IXQFWLRQ IRU SHULRG ��

RULJLQDOO\ LQWURGXFHG LQ HTXDWLRQ ���� FDQ KHQFH EH UHZULWWHQ DV��

PD[
HD�HE

>5��b'� �5�'>(]>(�� M]� H
e�@@b &�HD� HE� ���

�6H H $ SSH QGL[ IR U GH WD LOV�
�� 7 KH J R Y H UQPH QW H [ SH QGV UH VR XUF H V WR LQqXH QF H SXEOLF R SLQLR Q� EXW WKH QH W H oH F W LQ H T XLOLEULXP� LV ] H UR �

7 KLV F D Q EH VH H Q IUR P WKH ID F W WKD W� J LY H Q WKH Y R WH U
V H [ SH F WH G H oR UW OH Y H O HeM IR U WD VN M� D QG D Q D F WXD O H oR UW OH Y H O

HM H [ SH QGH G E\ WKH J R Y H UQPH QW� WKH Y R WH U
V H [ �SR VW D VVH VVPH QW R I H [ SH F WH G Y D OXH R I � Z R XOG EH �� � HM b HeM ��

6LQF H HM  HeM LQ D UD WLR QD O H [ SH F WD WLR QV HTX LOLEULX P� WKH J R Y H UQPH QW LV QR W VXF F H VVIXO LQ LQqXH QF LQJ WKH Y R WH U
V

D VVH VVPH QW�
��:H IR F XV R Q WKH SLH F H R I H T XD WLR Q �� � WKD W SH UWD LQV WR SH ULR G � D OR QH � 5H F D OO WKD W y KD V EH H Q QR Z VH W WR

] H UR KH UH � ) XUWKH U� VLQF H � LV D OLQH D U IXQF WLR Q R I UH SXWD WLR Q� Z H SXW LW LQWR WKH R EMH F WLY H IXQF WLR Q GLUH F WO\ �

�



8VLQJ HTXDWLRQ���� ZH FDQ H[SUHVV

(>(�� M]� He�@  >
K� �z� � KDv�z� � HD b HeD� � KEv�z� � HE b HeE�

K� � KDv � KEv
@ ���

$VVXPLQJ DQ LQWHULRU VROXWLRQ� ZH FDQ WKHQ PD[LPL]H HTXDWLRQ ��� ZLWK UHVSHFW WR HD DQG HE

IRU SHULRG RQH� ZKLFK JLYHV ULVH WR�

)D�HD� HE��D� �E�'� u r5'
KDv

�K� � KDv � KEv�
b #&�HD� HE� #HD  � ���

6LPLODUO\� WKH HTXLYDOHQW H[SUHVVLRQ IRU WKH pUVW RUGHU FRQGLWLRQ ZLWK UHVSHFW WR HE LV�

)E�HD� HE� �D� �E�'� u r5'
KEv

�K� � KDv � KEv�
b #&�HD� HE� #HE  �� ���

7KH OHIW KDQG VLGHV RI ��� DQG ��� DUH LQFUHDVLQJ LQ KMv� M  ID� EJ� ZKHUH ZH NQRZ Kuv  
�

��s�QM�
�

v

� 7KLV LPSOLHV WKDW WKH PDUJLQDO EHQHpW RI HoRUW LQ WDVNV $ DQG % DUH GHFUHDVLQJ LQ

��D� QD DQG ��E � QE UHVSHFWLYHO\� 7KH DERYH FRQGLWLRQV WHOO XV ZK\ D VPDOOHU UHVRXUFH DOORFDWLRQ

WR WKH WDVN ZLWK ORZ YLVLELOLW\ _ HLWKHU GXH WR JUHDWHU QRLVH LQ REVHUYHG RXWFRPHV� RU GXH

WR D ODUJHU QXPEHU RI DVVRFLDWHG IDFWRUV WKDW DoHFW RXWFRPHV _ LV DQ HTXLOLEULXP��� ,I WKH

YRWHU pQGV SXEOLF JRRG $ CPRUH YLVLEOH
 WKDQ SXEOLF JRRG %� WKHQ WKH JRYHUQPHQW ZLOO� RQ

WKH PDUJLQ� KDYH DQ LQFHQWLYH WR DOORFDWH PRUH UHVRXUFHV WR PDNLQJ DYDLODEOH JRRG $ UDWKHU

WKDQ JRRG %� SURYLGHG WKH WZR SXEOLF JRRGV FRPSHWH IRU WKH VDPH VHW RI UHVRXUFHV �L�H� WKH\

DUH VXEVWLWXWHV _ )DE ! ��� 7KLV DULVHV EHFDXVH WKH YRWHU� LQ DVVHVVLQJ WKH JRYHUQPHQW
V

FRPSHWHQFH� �FRUUHFWO\� SXWV D ODUJHU ZHLJKW RQ WKH RXWFRPH RI SXEOLF JRRG $ WKDQ WKDW

RI JRRG %� VLQFH WKH RXWFRPH IRU JRRG $ ]D LV OHVV QRLV\ WKDQ WKDW IRU WDVN %� ]E� 7KH

JRYHUQPHQW KHQFH UHVSRQGV DFFRUGLQJO\� DOORFDWLQJ PRUH UHVRXUFHV WRZDUGV WKH YLVLEOH SXEOLF

JRRG $� 3URSRVLWLRQ � VXPPDUL]HV WKLV UHVXOW�

3U RSRVLW LRQ � *LYHQ )DE ! �� �o � >�� �@� UHVRXUFH DOORFDWLRQ WR JRRG M LV GHFUHDVLQJ LQ �M

DQG LQFUHDVLQJ LQ �N ZKHUH M � N DQG M� N  ID� EJ� ,Q SDUWLFXODU� WKH JRYHUQPHQW DOORFDWHV D

ODUJHU VKDUH RI WRWDO UHVRXUFHV WR SXEOLF JRRG $ UDWKHU WKDQ SXEOLF JRRG %� L�H� HeD ! HeE LI

�L� �D � �E DQG QD x QE� RU

�LL� �D x �E� EXW QD � QE�

��6H H $ SSH QGL[ IR U WKH GH ULY D WLR Q R I H T XD WLR QV �� � D QG �� ��

��



3U RRI � 6HH $SSHQGL[ � (

7KH DERYH SURSRVLWLRQ PDNHV D VLPSOH� WKRXJK LPSRUWDQW SRLQW ^ JRYHUQPHQWV ZLWK HOHF�

WRUDO FRQFHUQV KDYH DQ LQFHQWLYH WR ELDV UHVRXUFH DOORFDWLRQ LQ IDYRU RI WKH PRUH YLVLEOH SXEOLF

JRRG��� 7KLV SURSRVLWLRQ RoHUV WZR LQVLJKWV WKDW VSHDN WR RXU RULJLQDO SX]]OH�

)LUVW� YLVLELOLW\ QHHG QRW EH FRQVWUXHG RQO\ LQ WKH OLWHUDO VHQVH RI RXWFRPHV EHLQJ LQQDWHO\

OHVV RU PRUH REVHUYDEOH WR YRWHUV� &RQVLGHU WKH FDVH RI XQGHUSURYLVLRQ LQ LPSRUWDQW VRFLDO

VHFWRUV VXFK DV KHDOWK RU HGXFDWLRQ� ZKHUH RXWFRPHV DUH LQ IDFW REVHUYDEOH� 3DUW �LL� RI 3URSR�

VLWLRQ � REVHUYHV WKDW LQ WKH FDVH RI SXEOLF JRRGV ZKHUH VHYHUDO DVVRFLDWHG IDFWRUV�LQSXWV DoHFW

WKH pQDO RXWFRPH� LW LV KDUGHU WR LVRODWH WKH UROH RI WKH JRYHUQPHQW
V FRPSHWHQFH LQ GHWHU�

PLQLQJ WKH RXWFRPH� ,Q WKLV VHQVH� SXEOLF JRRGV ZLWK D ODUJHU QXPEHU RI DVVRFLDWHG LQSXWV�

QM DUH OHVV YLVLEOH� ZKDWHYHU EH WKHLU LPSRUWDQFH IRU RYHUDOO ZHOIDUH� ,Q WKH FDVH RI HGXFD�

WLRQ� OLWHUDF\ RXWFRPHV DQG DFFHVV WR VFKRROLQJ DUH QRW MXVW IXQFWLRQV RI FHQWUDO JRYHUQPHQW

UHVRXUFH SURYLVLRQ� EXW DOVR D KRVW RI RWKHU IDFWRUV ^ EH LW WKH TXDOLW\ RI WKH EXUHDXFUDF\� WKH

QDWXUH RI WHDFKHUV XQLRQV RU DWWLWXGHV RI WKH FRPPXQLW\ DQG SDUHQWV WR FKLOGUHQ
V HGXFDWLRQ�

*LYHQ PDQ\ IDFWRUV RXWVLGH WKH JRYHUQPHQW
V FRQWURO WKDW DoHFW RXWFRPHV� LW LV KDUG WR GLV�

HQWDQJOH WKH SUHFLVH HoHFW RI WKH JRYHUQPHQW
V FRPSHWHQFH RQ WKH pQDO RXWFRPH��� +HQFH�

YRWHUV DUH XQOLNHO\ WR SODFH WKH EODPH IRU EDG RXWFRPHV HQWLUHO\ RQ WKH JRYHUQPHQW ^ MXVW DV

WKH\ DUH XQOLNHO\ WR FUHGLW WKH JRYHUQPHQW HQWLUHO\ IRU JRRG RXWFRPHV� 7KLV LV ZKDW UHGXFHV

WKH JRYHUQPHQW
V LQFHQWLYH WR SXW LQ HoRUW LQWR CFRPSOH[
 WDVNV VXFK DV HGXFDWLRQ ZKHUH WKH

RXWFRPH GHSHQGV RQ VHYHUDO IDFWRUV���

7KH VHFRQG LQVLJKW SURSRVLWLRQ � RoHUV LV WKDW WKH SROLWLFDO VDOLHQFH RI D SXEOLF JRRG

LV QRW QHFHVVDULO\ GHWHUPLQHG E\ LWV FRQWULEXWLRQ WR QDWLRQDO ZHOIDUH �o GRHV QRW PDWWHU��

�� 7 KLV UH VXOW LV LQ WKH VSLULW R I + R OPVWUR P D QG 0 LOJ UR P
V�� � � � � F OD VVLF LQVLJ KW LQ WKH F R QWH [ W R I H[ SOLFLW

F R QWUD F WV� D SSOLH G WR D SR OLWLF D O D UH QD � + R Z H Y H U� D Q LPSR UWD QW SR LQW WR QR WH KH UH LV Z LWK UH VSH F W WR WKH LU

R oH UH G V ROX WLRQ� 7 KH \ VXJ J H VW WKD W WKH SULQF LSD O VKR XOG R SWLPD OO\ UH VSR QG WR WKLV LQH rF LH QF \ E\ J LY LQJ OR Z

SR Z H UH G LQF H QWLY H V WR EXUH D XF UD WV� EXW WKLV LQVLJ KW GR H V QR W QD WXUD OO\ WUD QVIH U WR R XU F R QWH [ W� 7 KLV LV EH F D XVH �

LQ WKH H OH F WR UD O F R QWH [ W Z KH UH WKH Z LQQH U GR H V WD N H D OO� �WKH LPSOLF LW� LQF H QWLY H V D UH LQH Y LWD EO\ KLJ K SR Z H UH G�

7 KXV� WKH SUR EOH P SR LQWH G E\ + R OPVWUR P�0 LOJ UR P LV PR UH D F XWH LQ R XU SR OLWLF D O F R QWH [ W�
��5H F D OO WKD W vL LV D UD QGR P Y D ULD EOH � VR LW LV QR W F R QVWD QW IUR P R QH SH ULR G WR WKH QH [ W�
�� 7 KH D ER Y H D UJ XPH QW VKR Z V WKH F R QQH F WLR Q EH WZ H H Q CY LVLELOLW\ 
 D QG WKH D UJ XPH QW IR U GH F H QWUD OL] D WLR Q R I

SXEOLF J R R G SUR Y LVLR Q� 7 KLV LV WUXH LI WKH SUR Y LVLR Q R I D SXEOLF J R R G LV D IXQF WLR Q R I LQSXWV D W ER WK WKH ) H GH UD O

D QG 6WD WH OH Y H O� ' H F H QWUD OL] D WLR Q R I SXEOLF J R R G SUR Y LVLR Q E\ PD N LQJ WKH VWD WH J R Y H UQPH QW VR OH O\ UH VSR QVLEOH

PLJ KW LPSUR Y H H oR UW H [ SH QGH G E\ WKH VWD WH J R Y H UQPH QW� 2I F R XUVH D V %D UGKD Q D QG 0 R R N KH UMH H �� � � � � KD Y H

SR LQWH G R XW� GH F H QWUD OL] D WLR Q R I SXEOLF J R R G SUR Y LVLR Q PLJ KW VXoH U IUR P R WKH U SUR EOH PV� VXF K D V F D SWXUH E\

OR F D O Y H VWH G LQWH UH VWV� 7 KLV LV D VH SD UD WH LVVXH EH \ R QG WKH IR F XV R I R XU SUH VH QW D QD O\ VLV�

��



5DWKHU ZKDW LV FUXFLDO LV WKH SXEOLF JRRG
V YLVLELOLW\ ^ ZKLFK GHWHUPLQHV WKH H[WHQW WR ZKLFK

D JRYHUQPHQW
V SHUIRUPDQFH LQ SURYLGLQJ WKDW JRRG DoHFWV WKH YRWHU
V GHFLVLRQ WR HOHFW RU

UHMHFW LW��� +HQFH� VRPH SXEOLF JRRGV WKDW PDWWHU D ORW IRU QDWLRQDO ZHOIDUH PD\ VXoHU IURP

FKURQLF JRYHUQPHQW QHJOHFW� EHFDXVH RI EHLQJ OHVV SROLWLFDOO\ YLVLEOH�

7KH DERYH GLVFXVVLRQ KDV KLJKOLJKWHG WKH LPSRUWDQFH RI WKH YLVLELOLW\ RI D SXEOLF JRRG ^

EDVHG HLWKHU RQ WKH REVHUYDELOLW\ RI LWV RXWFRPH� RU RQ WKH OLQN EHWZHHQ RXWFRPH DQG JRY�

HUQPHQW
V FRPSHWHQFH ^ LQ XQGHUVWDQGLQJ JRYHUQPHQWDO LQFHQWLYHV IRU SXEOLF JRRG SURYLVLRQ�

:H QRZ FRQVLGHU KRZ WKH QDWXUH RI WKH SROLWLFDO UHJLPH PD\ DoHFW WKH SROLWLFV RI YLVLELOLW\

LQ SXEOLF JRRG SURYLVLRQ�

��! "���	� �	 ��� � ���
	 ���� � � �#
�
��

,Q WKLV VHFWLRQ ZH DQDO\]H WKH LPSDFW RI GHPRFUDWL]DWLRQ RQ JRYHUQPHQWDO LQFHQWLYHV IRU DOOR�

FDWLQJ UHVRXUFHV DFURVV YDULRXV SXEOLF JRRGV� ,Q WKH LQWHUHVW RI SDUVLPRQ\� ZH VKDOO KHQFHIRUWK

VXSSUHVV WKH DVVRFLDWHG LQSXWV vL LQ WKH SURGXFWLRQ IXQFWLRQ� 7KH UROH RI WKHVH LQSXWV ZDV

VLPSO\ WR KLJKOLJKW D VSHFLpF� EXW LPSRUWDQW DVSHFW RI YLVLELOLW\� YL]� WKH FRPSOH[LW\ RI WDVNV�

DV GLVFXVVHG LQ 3URSRVLWLRQ �� )URP QRZ RQ� ZH FRQVLGHU RXWSXW WR EH D IXQFWLRQ RI WKH

JRYHUQPHQW
V FRPSHWHQFH DQG HoRUW� L�H� \  � � H���

'HPRFUDWL]DWLRQ LQFUHDVHV ERWK SROLWLFDO FRPSHWLWLRQ DQG WKH WUDQVSDUHQF\ RI WKH JRY�

HUQDQFH SURFHVV� ,QFUHDVHG SROLWLFDO FRPSHWLWLRQ PLWLJDWHV WKH SUREOHP RI PRUDO KD]DUG

�)HUHMRKQ������� DQG DGYHUVH VHOHFWLRQ�5RJRo�������� :KLOH WKHVH SRVLWLYH LQFHQWLYH HoHFWV

HPSKDVL]HG LQ WKH WKHRU\ DUH YHU\ SODXVLEOH� WKH HPSLULFDO HYLGHQFH UHJDUGLQJ WKH HoHFWV RI

JUHDWHU GHPRFUDF\ RQ YDULRXV LQGLFDWRUV RI GHYHORSPHQW LV PRUH PL[HG��� 7KHUHIRUH� ZH WDNH

D FORVHU ORRN DW WKH LPSDFW RI JUHDWHU SROLWLFDO FRPSHWLWLRQ� 2XU IRFXV LV RQ KRZ JUHDWHU

GHPRFUDF\� WKURXJK D ULVH LQ SROLWLFDO FRPSHWLWLRQ� DoHFWV D JRYHUQPHQW
V LQFHQWLYHV WR FKDQ�

QHOL]H UHVRXUFHV DFURVV SXEOLF JRRGV RI YDU\LQJ YLVLELOLW\����

�� 7 KLV WH UP CSR OLWLF D O VD OLH QF H 
 LV ER UUR Z H G IUR P %H VOH \ D QG & R D WH �� � � � � Z KR D QD O\ ] H WKH LPSR UWD QF H R I

WKLV ID F WR U LQ J LY LQJ ULVH WR QR Q�PD MR ULWD ULD Q R XWF R PH V�
�� ) R U WKLV D OWH UH G SUR GXF WLR Q IXQF WLR Q� WKH PR GLpH G H [ SUH VVLR Q IR U >(�(�� M]� H e� LQ �� � LV

>
K� �z��KD � z��HDbH

e

D
� �KE � z��HEbH

e

E
�

K��KD�KE
@ Z KH UH WKH Z H LJ KWV Z R XOG F KD QJ H WR KD  �  �

�
D D QG KE  �  �

�
E �

�� ) R U LQVWD QF H � R QH VXF K LQGLF D WR U LV WKH J UR Z WK UD WH R I SH U F D SLWD LQF R PH � $ VXUY H \ R I Z R UN R Q WKLV LVVXH E\

3U] H Z R UVN L D QG /LPR QJ L�� � � � � F R QF OXGH V WKD W WKH H Y LGH QF H GR H V QR W VXJ J H VW WKD W PR UH GH PR F UD F \ QH F H VVD ULO\

OH D GV WR ID VWH U J UR Z WK�
�� 7 KH R WKH U LPSR UWD QW D VSH F W R I GH PR F UD F \ � WUD QVSD UH QF \ � LV H [ D PLQH G LQ VH F WLR Q 9 � WKUR XJ K D Q D QD O\ VLV R I

J UH D WH U SUH VV IUH H GR P �D Q LQVWUXPH QW IR U WUD QVSD UH QF \ �

��



8QOLNH LQ WKH WZR SDSHUV FLWHG DERYH� JUHDWHU SROLWLFDO FRPSHWLWLRQ XQGHU D PRUH GHPR�

FUDWLF UHJLPH KDV WZR GLVWLQFW HoHFWV RQ JRYHUQPHQWDO LQFHQWLYHV LQ RXU IUDPHZRUN�� )LUVW�

WKH WKUHDW RI ORVLQJ SRZHU KDV D SRVLWLYH LQFHQWLYH HoHFW DQG VSXUV WKH JRYHUQPHQW WR JUHDWHU

RYHUDOO HoRU� 7KLV LV WKH VWDQGDUG EHQHpW WKDW DULVHV ZKHQ HOHFWLRQV PLWLJDWHD PRUDO KD]DUG

RQ WKH SDUW RI WKH LQFXPEHQW�)HUHMRKQ�������� :H FDOO WKLV WKH CHrFLHQF\ HoHFW
 RI JUHDWHU

GHPRFUDF\� +RZHYHU� ZLWK PXOWLSOH SXEOLF JRRGV WKHUH LV D VHFRQG OHVV GHVLUDEOH LQFHQWLYH

HoHFW _ WKH QHHG WR HQKDQFH UHSXWDWLRQ ZLWK YRWHUV LQGXFHV WKH JRYHUQPHQW
V LQFHQWLYH WR

LQHrFLHQWO\ VNHZ UHVRXUFHV WR WKH PRUH YLVLEOH SXEOLF JRRGV� DZD\ IURP WKH OHVV YLVLEOH JRRGV�

:H FDOO WKLV WKH CYLVLELOLW\ HoHFW
 RI HOHFWLRQV� :KDW WKHQ LV WKH QHW HoHFW RI JUHDWHU GHPRF�

UDWL]DWLRQ RQ JRYHUQPHQWDO LQFHQWLYHV WR PRELOL]H DQG DOORFDWH UHVRXUFHV DFURVV FRPSHWLQJ

SXEOLF JRRGV" :H DGGUHVV WKLV TXHVWLRQ LQ WKH IROORZLQJ SURSRVLWLRQ�

3U RSRVLW LRQ � $Q LQFUHDVH LQ ' UHVXOWV LQ�

�L� DQ LQFUHDVH LQ WKH DJJUHJDWH HoRUW DOORFDWHG WRZDUGV SXEOLF JRRG SURYLVLRQ DQG

�LL� D ULVH LQ WKH JDS LQ UHVRXUFH DOORFDWLRQ EHWZHHQ WKH PRUH YLVLEOH DQG WKH OHVV YLVLEOH SXEOLF

JRRG� SURYLGHG WKH WZR WDVNV DUH VXEVWLWXWHV �L�H� )DE ! �� DQG WKH FRVWV RI SURGXFWLRQ DUH QRW

CWRR FRQYH[
 �L�H� M&DE�&DDM
M&DE�&EEM

�
��
E

��D
��

3U RRI � 6HH $SSHQGL[�(

%DVHG RQ 3URSRVLWLRQ ,,� WKH FRPELQDWLRQ RI WKH HrFLHQF\ HoHFW DQG WKH YLVLELOLW\ HoHFW

JLYHV ULVH WR WKUHH SRVVLELOLWLHV� ZLWK UHJDUG WR WKH OHYHO RI UHVRXUFHV DOORFDWHG WR WKH LQGLYLGXDO

SXEOLF JRRGV� HYHQ DV RYHUDOO UHVRXUFH DOORFDWLRQ LQFUHDVHV�

,Q SDUWLFXODU� LQFUHDVHG GHPRFUDWL]DWLRQ FDQ UHVXOW LQ RQH RI WKH IROORZLQJ SRVVLELOLWLHV�

)LUVW� DQ LQFUHDVH LQ OHYHO RI UHVRXUFH DOORFDWLRQ �DQG KHQFH D EHWWHU H[SHFWHG RXWFRPH� IRU

WKH PRUH YLVLEOH SXEOLF JRRG WKDW FRPHV DW WKH FRVW RI ORZHU UHVRXUFHV DQG ZRUVH RXWFRPHV�

RQ DYHUDJH� IRU WKH OHVV YLVLEOH SXEOLF JRRG� 7KLV KDSSHQV LI WKH CYLVLELOLW\ HoHFW
 LV ODUJH

UHODWLYH WR WKH CHrFLHQF\
 HoHFW� %RWK WKH OHYHO DQG WKH VKDUH RI WRWDO UHVRXUFHV DOORFDWHG

WR WKH OHVV YLVLEOH SXEOLF JRRG� JRHV GRZQ� $ VHFRQG SRVVLELOLW\ LV WKDW WKHUH LV DQ LQFUHDVH

LQ WKH DEVROXWH OHYHO RI UHVRXUFHV DOORFDWHG WR WKH PRUH YLVLEOH JRRG� ZLWK QR FKDQJH LQ WKH

OHYHO RI UHVRXUFHV DOORFDWHG WR WKH OHVV YLVLEOH JRRG� )LQDOO\� WKH WKLUG SRVVLELOLW\ LV WKDW

WKHUH LV DQ LQFUHDVH LQ WKH DEVROXWH DPRXQW RI UHVRXUFHV GHYRWHG WR ERWK SXEOLF JRRGV� EXW

ZLWK D VPDOOHU LQFUHDVH LQ WKH UHVRXUFHV GHYRWHG WR WKH OHVV YLVLEOH JRRG� 7KLV KDSSHQV LI�

ZLWK JUHDWHU GHPRFUDF\� WKH CHrFLHQF\ HoHFW
 LV VXrFLHQWO\ ODUJHU WKDW WKHCYLVLELOLW\ HoHFW
�

��



:KDW LV QRWHZRUWK\ KHUH LV WKDW� LUUHVSHFWLYH RI WKH UHODWLYH PDJQLWXGH RI WKH CYLVLELOLW\
 DQG

CHrFLHQF\
 HoHFWV RXWOLQHG DERYH� DQ LQLWLDO LQFUHDVH LQ GHPRFUDF\ UHVXOWV LQ D ULVH LQ WKH JDS

LQ UHVRXUFH DOORFDWLRQ EHWZHHQ WKH OHVV DQG PRUH YLVLEOH SXEOLF JRRGV� 7KLV LV FRQpUPHG LQ

FRQGLWLRQ �LL� LQ 3URSRVLWLRQ ,, VWDWHV WKDW WKLV JDS ULVHV ZKHQ �D� WKH WZR SXEOLF JRRGV DUH

VXEVWLWXWHV� L�H� )DE ! � DQG �E� DV ORQJ DV WKH FRVW FXUYH LV QRW CWRR FRQYH[
� 7KLV ODWWHU

FRQGLWLRQ LV PRUH OLNHO\ WR KROG DW ORZ OHYHOV RI GHPRFUDF\� ZKHUH RYHUDOO HoRUW ZLOO EH ORZHU�

7KXV� XQOLNH LQ WKH WKHRUHWLFDO OLWHUDWXUH FLWHG HDUOLHU� RXU DQDO\VLV VKRZV WKDW HYHU\

LQFUHDVH LQ WKH H[WHQW RI GHPRFUDF\ QHHG QRW DOZD\V LPSO\ D XQLIRUP LPSURYHPHQW ^ LQ

WKLV FDVH� LQ WKH SURYLVLRQ RI DOO SXEOLF JRRGV� 7KH EHVW FDVH RXWFRPH LQYROYHV DQ LQFUHDVH

LQ UHVRXUFHV DOORFDWHG WR WKH OHVV YLVLEOH JRRG� DOEHLW D VPDOOHU RQH WKDQ WKDW IRU WKH PRUH

YLVLEOH JRRG� ,Q WKH ZRUVW FDVH� WKHUH LV DQ DEVROXWH GHFOLQH LQ UHVRXUFHV DOORFDWHG WR LW�

:H QRZ H[DPLQH KRZ WKHVH HoHFWV RI GHPRFUDF\ RQ SXEOLF JRRG SURYLVLRQ XQGHU D PRUH

JHQHUDO SURGXFWLRQ IXQFWLRQ� \LHOGLQJ ERWK VLPLODU DV ZHOO DV DGGLWLRQDO LQVLJKWV RQ WKH LPSDFW

RI YLVLELOLW\�

� "� $���� � %&�	���
��� � ����� '

2XU DQDO\VLV VR IDU KDV VKRZQ WKDW ORZ YLVLELOLW\ SXEOLF JRRGV� VXFK DV KHDOWK� VDQLWDWLRQ RU

WKH TXDOLW\ RI HGXFDWLRQ PD\ UHFHLYH UHODWLYHO\ VFDQW DWWHQWLRQ� SDUWLFXODUO\ LQ GHPRFUDFLHV�

%XW LW LV KDUG WR EHOLHYH WKDW VXFK UHODWLYH QHJOHFW RI ORZ YLVLELOLW\ SXEOLF JRRGV ZRXOG EH

WUXH LQ KLJKO\ GHPRFUDWLF FRXQWULHV� $OVR� ZH PXVW UHDGLO\ DGPLW WKDW WKHUH LV ZLGH YDULDWLRQ

HYHQ LQ WKH H[SHULHQFH RI FRXQWULHV DW VLPLODU OHYHOV RI GHPRFUDF\� RU HYHQ DFURVV UHJLRQV

ZLWKLQ FRXQWULHV� ZLWK UHVSHFW WR VXFK SXEOLF JRRG SURYLVLRQ� )RU LQVWDQFH� WKH VWDWH RI

.HUDOD LQ ,QGLD ERDVWV UDWHV RI OLWHUDF\ DQG FKLOG PRUWDOLW\ WKDW DUH IDU VXSHULRU WR WKRVH LQ

RWKHU ZHDOWKLHU SDUWV RI WKH FRXQWU\� DW OHYHOV FRPSDUDEOH WR WKRVH LQ WKH GHYHORSHG ZRUOG�

1HLJKERULQJ 6UL /DQND� ZLWK D OHYHO RI GHPRFUDF\ DQG GHYHORSPHQW FRPSDUDEOH WR WKDW LQ

,QGLD� KDV GRQH D GLVWLQFWO\ EHWWHU MRE LQ WKH SURYLVLRQ RI HGXFDWLRQ� KHDOWK DQG RWKHU VRFLDO

ZHOIDUH VHUYLFHV� 7KHVH LVVXHV DUH RI SLYRWDO LPSRUWDQFH LQ 6UL /DQND
V HOHFWLRQV���

7R DGGUHVV WKHVH FRQFHUQV� ZH WXUQ WR D PRUH JHQHUDO SURGXFWLRQ IXQFWLRQ WKDW LQWUR�

GXFHV FRPSOHPHQWDULW\ EHWZHHQ WDOHQW DQG HoRUW ZKHUH RXWSXW RI SXEOLF JRRG M LV JLYHQ E\

\M  ��zMHM � NM� � H �LQVWHDG RI WKH DGGLWLYHO\ VHSDUDEOH IXQFWLRQ LQ WDOHQW DQG HoRUW XVHG

��6H H $ QD QG D QG . D QEXU�� � � � � R Q WKLV�

��



HDUOLHU���� :H pQG WKDW DOORZLQJ IRU FRPSOHPHQWDULW\ EHWZHHQ WDOHQW DQG HoRUW LQ WKH SUR�

GXFWLRQ IXQFWLRQ \LHOGV VRPH LQWHUHVWLQJ DGGLWLRQDO LQVLJKWV� ZKLOH SUHVHUYLQJ WKH EDVLF UHVXOW

SUHVHQWHG LQ WKH HDUOLHU VHFWLRQ�

$V EHIRUH� WKH YRWHU XSGDWHV KLV DVVHVVPHQW RI WKH JRYHUQPHQW
V FRPSHWHQFH� EDVHG RQ

WKH REVHUYHG RXWFRPHV� *LYHQ WKDW ZH XVH D PXOWLSOLFDWLYH SURGXFWLRQ IXQFWLRQ KHUH�
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$V EHIRUH� WKH JRYHUQPHQW
V REMHFWLYH IXQFWLRQ LV WR PD[LPL]H (>(�� M]D� ]E� H
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)RU WDVN M �JLYHQ WDVN L � M�� WKH RSWLPDO HoRUW OHYHO XQGHU WKLV PRGLpHG SURGXFWLRQ IXQFWLRQ

LV JLYHQ E\ WKH VROXWLRQ WR���
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7R NHHS WKLQJV DV FORVH WR WKH RULJLQDO PRGHO� ZH ZLOO DVVXPH WKDW zD  �� ND  �� VR

WKDW WKH SURGXFWLRQ IXQFWLRQ IRU $ UHGXFHV WR WKH DGGLWLYH IRUP XVHG EHIRUH� )RU WDVN %� ZH

ZLOO DVVXPH WKDW zE  �� NE  N ! �� VR WKDW WKH SURGXFWLRQ IXQFWLRQ IRU % LV RI WKH IRUP

\E  ��HE � N� � HE� PXOWLSOLFDWLYH LQ WDOHQW DQG HoRUW�

:LWK WKHVH SDUDPHWHU YDOXHV� HTXDWLRQ ���� IRU WKH RSWLPDO HoRUW IRU $ UHGXFHV WR )D  ��

L�H��
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6LPLODUO\� IRU WDVN %� WKH FRUUHVSRQGLQJ H[SUHVVLRQ ZRUNV RXW WR EH )E  �� L�H��

�� 7 KLV SUR GXF WLR Q IXQF WLR Q Z D V LQWUR GXF H G E\ ' H Z D WULSR QW H W D O�� � � � D �E� Z KR D OVR KLJ KOLJ KW WKH SR WH QWLD O

IR U PXOWLSOLF LW\ R I H T XLOLEULD � + R Z H Y H U� WKH LU D QD O\ VLV LV UH VWULF WH G WR Y LVLELOLW\ SUR EOH PV LQ WKH V LQJOH WD VN F D VH

R U Z LWK UH VSH F W WR DJJUHJDWH R XWSXW� 6LQF H Z H IR F XV R Q Y D U\ LQJ Y LVLELOLW\ D F UR VV PX OWLSOH WD VN V� WKH LU D QD O\ VLV

LV QR W GLUH F WO\ WUD QVIH UUD EOH WR R XU F D VH �
�� 7 KLV H [ SUH VVLR Q LV WKH H T XLY D OH QW R I H T XD WLR Q�� � LQ WKH D GGLWLY H O\ VH SD UD EOH SUR GXF WLR Q IXQF WLR Q� Z LWK vL

GUR SSH G�
�� + H UH y  � � r  � � IR U VLPSOLF LW\ � 6H H $ SSH QGL[ IR U IXUWKH U GH WD LOV�

��



z�'
�HeE � N��z� � ��

��
E

��D
�

��
E

���
� �HeE � N��

 &E�HD� HE� ����

7KH H[SUHVVLRQV RQ WKH OHIW�KDQG VLGHV RI HTXDWLRQ���� DQG ���� DUH WKH PDUJLQDO EHQHpW

IURP HoRUW IRU WDVNV $ DQG % UHVSHFWLYHO\� )RU WDVN $� WKH PDUJLQDO EHQHpW LV OLQHDU LQ HD� DV

EHIRUH� 1RWH WKDW� LQ WDVN %� ZLWK FRPSOHPHQWDULW\ EHWZHHQ HoRUW DQG DELOLW\� WKH PDUJLQDO

EHQHpW YDULHV ZLWK WKH HoRUW OHYHO�

,QVHUW )LJXUHV ,�D� DQG �E� KHUH

$V VHHQ LQ )LJXUHV ,�D� DQG �E� WKH QXPEHU RI HTXLOLEULXP HoRUW OHYHOV GHSHQG XSRQ WKH

VKDSH RI WKH PDUJLQDO EHQHpW �0%�FXUYH RI HDFK SXEOLF JRRG� )RU WDVN $ WKH 0% FXUYH LV D

VWUDLJKW OLQH� )RU WDVN %� WKH VORSH RI WKH 0% FXUYH LV�
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,I ��E ZHUH VPDOO� WKH QXPHUDWRU LQ ���� ZRXOG EH QHJDWLYH IRU DOO HE �EHFDXVH WKH pUVW WHUP

LQ VTXDUH EUDFNHWV ZRXOG EH OHVV WKDQ RQH�� ,I VR� PDUJLQDO EHQHpW ZRXOG EH PRQRWRQLFDOO\

GHFUHDVLQJ LQ HoRUW� +RZHYHU� IRU ODUJH HQRXJK YDOXHV IRU ��E � WKH WHUP LQ VTXDUH EUDFNHWV LV

SRVLWLYH DW ORZ OHYHOV RI HoRUW� VR WKH PDUJLQDO EHQHpW FXUYH pUVW ULVHV LQ HoRUW DQG WKHQ IDOOV�

)LJXUHV , �D� DQG �E� DUH GUDZQ IRU ORZ YDOXHV RI ��D DQG KLJK YDOXHV RI �
�

E UHVSHFWLYHO\�
��

)XUWKHU� UHFDOO WKDW D QRLVLHU RXWFRPH LQ WDVN % DOVR LQFUHDVHV WKH RSWLPXP HoRUW OHYHO LQ

WDVN $� *LYHQ VXEVWLWXWDELOLW\ RI HoRUW DFURVV WDVNV� D ODUJH ��E QRW RQO\ ORZHUV WKH PDUJLQDO

EHQHpW RI UHVRXUFHV GHYRWHG WR %� EXW DOVR UDLVHV WKH PDUJLQDO FRVW IRU %�L�H� WKH \�LQWHUFHSW

LQ )LJXUH ,�E��� 7KHUHIRUH� DW ]HUR HoRUW� WKH PDUJLQDO FRVW RI HoRUW FDQ H[FHHG WKH PDUJLQDO

EHQHpW LQ JRRG %� /HPPD � FDSWXUHV WKH LPSOLFDWLRQ RI WKLV IDFW IRU HTXLOLEULXP RXWFRPHV�

/HP P D ,� *LYHQ zM ! � �D PXOWLSOLFDWLYH SURGXFWLRQ IXQFWLRQ�� SXEOLF JRRGV M ZLWK D ODUJH

��M �ORZ YLVLELOLW\� DUH SURQH WR KDYLQJ PXOWLSOH HTXLOLEULD LQ UHVRXUFH DOORFDWLRQ�

3URRI� 6HH $SSHQGL[� (

��2EVH UY H IUR P H T XD WLR Q�� � � WKD W LI WD VN $ KD G D PXOWLSOLF D WLY H SUR GXF WLR Q IXQF WLR Q� D VPD OO H QR XJ K ��D

Z R XOG UH VXOW LQ D GR Z QZ D UG VOR SLQJ 0 % F XUY H � :H XVH WKH OLQH D U SUR GXF WLR Q IXQF WLR Q� D QG KH QF H WKH KR UL] R QWD O

0 % F XUY H IR U $ WR VLPSOLI\ H [ SR VLWLR Q�

��



7KXV� WKHUH FDQ EH PXOWLSOH �VWDEOH�HTXLOLEULD IRU WDVN %� LQFOXGLQJ RQH DW ]HUR HoRUW� LQ

WDVN $� KRZHYHU� RQO\ D XQLTXH HTXLOLEULXP HoRUW OHYHO FDQ H[LVW� JLYHQ D KRUL]RQWDO PDUJLQDO

EHQHpW FXUYH DQG DQ XSZDUG VORSLQJ PDUJLQDO FRVW FXUYH� $V VHHQ LQ )LJXUH ,�E� WKHQ� DQ

HFRQRP\ FRXOG EH FDXJKW LQ D ORZ�HTXLOLEULXP WUDS LQ WKH SURYLVLRQ RI ORZ YLVLELOLW\ SXEOLF

JRRGV� ,QWXLWLYHO\� LI WKH HOHFWRUDWH H[SHFWV ORZ HoRUW E\ WKH JRYHUQPHQW EXW VHHV D ODUJH

RXWSXW UHDOL]HG� LW LV PRUH OLNHO\ WR FUHGLW VXFK DQ RXWFRPH WR FKDQFH� RU WR WKH FRPSOHPHQWDU\

LQSXWV� UDWKHU WKDQ WR WKH JRYHUQPHQW
V DELOLW\� KHQFH WKH JRYHUQPHQW KDV OLWWOH LQFHQWLYH WR

SXW LQ HoRUW� JLYHQ ORZ H[SHFWDWLRQV� 2Q WKH EULJKWHU VLGH� KRZHYHU� LW LV SUHFLVHO\ LQ WKH

FDVH RI VXFK SXEOLF JRRGV WKDW WKHUH FDQ EH D VLJQLpFDQW LPSURYHPHQW LQ RXWFRPHV EHFDXVH RI

VD\� SXEOLF DZDUHQHVV RU PHGLD FDPSDLJQV� %\ LQFUHDVLQJ YRWHU H[SHFWDWLRQV RI JRYHUQPHQW
V

�HTXLOLEULXP� HoRUW� VXFK FDPSDLJQV LQFUHDVH WKH JRYHUQPHQW
V LQFHQWLYH WR SXW LQ HoRUW�

:LWK KLJKHU H[SHFWHG HoRUW� JRRG RXWFRPHV DUH DWWULEXWHG PRUH WR WKH JRYHUQPHQW
V DELOLW\

WKDQ WR WKH TXDOLW\ RI RWKHU H[RJHQRXV IDFWRUV RU WR SXUH OXFN�

7KH SKHQRPHQRQ GHVFULEHG KHUH DFFRUGV ZLWK WKH LGHD WKDW YRWHU DSDWK\ FDQ OHDG WR

LQIHULRU RXWFRPHV _ WKRXJK LW DOVR VXJJHVWV WKDW D PRUH GHPDQGLQJ HOHFWRUDWH FDQ LPSURYH

RXWFRPHV LQ ORZ YLVLELOLW\ SXEOLF JRRGV VXFK DV KHDOWK �PDOQXWULWLRQ�� HGXFDWLRQ HWF�� WKURXJK

KLJKHU H[SHFWDWLRQV��� ,Q WKH DEVHQFH RI VXFK FRQFHUWHG GHPDQGV IRU EHWWHU JRYHUQPHQW� PRUH

GHPRFUDWL]DWLRQ FRXOG DFWXDOO\ ZRUVHQ WKH SURYLVLRQ JDS EHWZHHQ KLJK DQG ORZ YLVLELOLW\

SXEOLF JRRGV� 7KLV LV WKH QH[W LVVXH WKDW ZH DGGUHVV�

3U RSRVLW LRQ ,,,� *LYHQ /HPPD � DQG DQ HTXLOLEULXP ZKHUH He
E
 � LQLWLDOO\� DQ LQFUHDVH

LQ ' ZLGHQV WKH JDS LQ WKH UHVRXUFHV DOORFDWHG EHWZHHQ WKH PRUH DQG WKH OHVV YLVLEOH SXEOLF

JRRGV� XSWR VRPH LQWHUPHGLDWH OHYHO RI GHPRFUDF\ '� ! �� +RZHYHU� IRU ' ! '�� WKLV JDS

GHFUHDVHV�

3U RRI � 6HH $SSHQGL[ � (

)LJXUHV ,,�D� DQG �E� FRQVLGHU WKH LPSDFW RI DQ LQFUHDVH LQ WKH GHJUHH RI GHPRFUDF\ RQ

WKH PDUJLQDO EHQHpW DQG PDUJLQDO FRVW FXUYHV RI ERWK WDVNV� $Q LQFUHDVH LQ WKH GHJUHH

RI GHPRFUDF\ VKLIWV WKH PDUJLQDO EHQHpW �0%� FXUYH XSZDUGV IRU ERWK WDVNV�DV VHHQ IURP

HTXDWLRQ ������

,QVHUW )LJXUHV ,,�D� DQG �E� KHUH

��:H KD Y H QR W D WWH PSWH G WR PD N H D Q\ D UJ XPH QW D V WR Z KH WKH U WKH SXEOLF J R R G LQ T XH VWLR Q LV OLN H O\ WR D WWD LQ

WKH OR Z R U KLJ K H T XLOLEULXP� 6H H 0 R UULV D QG 6KLQ �� � � � � R Q WKLV LVVXH R I H OLPLQD WLQJ PXOWLSOH H T XLOLEULD � D OEH LW

LQ D VR PH Z KD W GLoH UH QW F R QWH [ W�

��



,Q WKH FDVH RI WKH KLJK�YLVLELOLW\ JRRG $� WKHUH LV DOZD\V DQ LQFUHDVH LQ WKH RSWLPXP OHYHO

RI HoRUW� VWDUWLQJ IURP WKH XQLTXH LQLWLDO HTXLOLEULXP� *LYHQ VXEVWLWXWDELOLW\ DFURVV JRRGV�

WKLV VKLIWV XS WKH PDUJLQDO FRVW �0&� FXUYH IRU JRRG %� 6WDUWLQJ IURP He
E
 �� VPDOO LQFUHDVHV

LQ WKH GHJUHH RI GHPRFUDF\ FDQ UHVXOW LQ WKH QHZ 0& FXUYH VWLOO EHLQJ KLJKHU WKDQ WKH QHZ

0% FXUYH� 7KXV� LQ VSLWH RI DQ LQFUHDVH LQ GHPRFUDF\� WKH ORZ�YLVLELOLW\ WDVN FRXOG UHPDLQ

VWXFN DW WKH ORZ HTXLOLEULXP WUDS� HYHQ DV WKH HTXLOLEULXP HoRUW LQ WKH KLJK YLVLELOLW\ WDVN

LQFUHDVHV ^ UDLVLQJ WKH HoRUW JDS DFURVV WDVNV� )RU ODUJHU LQFUHDVHV LQ '� WKH XSZDUG VKLIW

LQ WKH PDUJLQDO EHQHpW FXUYH HYHQWXDOO\ GRPLQDWHV WKH VKLIW LQ WKH FRVW FXUYH �SURYLGHG WKH

GHJUHH RI VXEVWLWXWLRQ DFURVV WDVNV� &DE LV QRW WRR ODUJH�� )RU D VXrFLHQWO\ KLJK GHJUHH RI

GHPRFUDF\ WKHQ� WKH RXWFRPH LQ WKH ORZ�YLVLELOLW\ WDVN KDV D XQLTXH KLJK�HoRUW HTXLOLEULXP

DV ZHOO� VXFK WKDW IXUWKHU LQFUHDVHV LQ GHPRFUDF\ EULQJ GRZQ WKH UHVRXUFH�HoRUW JDS EHWZHHQ

WKH WZR SXEOLF JRRGV�

7KXV� DOORZLQJ IRU LQWHUDFWLRQ EHWZHHQ HoRUW DQG DELOLW\ LQ WKH SURYLVLRQ RI SXEOLF JRRGV

SURYLGHV XV ZLWK WZR DGGLWLRQDO LQVLJKWV� )LUVW� LW VKRZV WKDW YRWHU H[SHFWDWLRQV FDQ SOD\ D

FUXFLDO UROH LQ GHWHUPLQLQJ RXWFRPHV LQ WKH SURYLVLRQ RI ORZ YLVLELOLW\ SXEOLF JRRGV VXFK DV

KHDOWK� VDQLWDWLRQ RU HGXFDWLRQ �DV RSSRVHG WR IDPLQH UHOLHI RU GHIHQFH GXULQJ ZDU�� 7R WKLV

HQG� LW VXJJHVWV D UROH IRU DFWLYH SXEOLF DZDUHQHVV DQG PDVV FRPPXQLFDWLRQ FDPSDLJQV WR

LPSURYH RXWFRPHV� $OVR JRRG JRYHUQPHQWV FDQ KDYH VSLOORYHU HoHFWV EH\RQG WKHLU WHQXUH LQ

RrFH� E\ UDLVLQJ WKH H[SHFWDWLRQV RI WKH HOHFWRUDWH� WKH\ FRXOG SHUPDQHQWO\ LPSURYH PDWWHUV�

6HFRQG� ZH pQG WKDW WKH LPSDFW RI JUHDWHU GHPRFUDF\ RQ WKH SURYLVLRQ RI ORZ�YLVLELOLW\ SXEOLF

JRRGV QHHG QRW EH PRQRWRQLF ^ JUHDWHU GHPRFUDF\ FDQ ZRUVHQ WKH JDS LQ UHVRXUFH DOORFDWLRQ

EHWZHHQ WKH KLJK DQG ORZ YLVLELOLW\ SXEOLF JRRGV DW LQLWLDO VWDJHV RI GHPRFUDF\� WKLQJV GR

KRZHYHU LPSURYH DW KLJK OHYHOV RI GHPRFUDF\�
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� ��� , �-�-�� �

����

!�� * ���� �+����� $���� �

,Q RXU DQDO\VLV RI WKH SROLWLFDO HFRQRP\ RI SXEOLF JRRG SURYLVLRQ VR IDU� ZH KDYH UHOLHG RQ D

UHSUHVHQWDWLYH YRWHU IUDPHZRUN� VR DV WR KLJKOLJKW WKH LPSDFW RI GLoHUHQFHV LQ WKH YLVLELOLW\ RQ

SXEOLF JRRG SURYLVLRQ� 7KLV PLJKW VXJJHVW WKDW WKH SROLWLFV RI YLVLELOLW\ LV RQO\ DSSOLFDEOH WR

SXEOLF SROLFLHV WKDW HQJHQGHU ORZ GLPHQVLRQDO FRQqLFW DPRQJVW D KHWHURJHQHRXV VHW RI YRWHUV�

,Q WKLV VHFWLRQ ZH VNHWFK RXW DQ H[DPSOH WR VXJJHVW WKDW YLVLELOLW\ FDQ EH LPSRUWDQW HYHQ LQ

��



WKH SUHVHQFH RI KHWHURJHQHLW\ DPRQJ YRWHUV���

+HWHURJHQHLW\ FDQ WDNH YDULRXV IRUPV� 7KHUH PD\ EH GLoHUHQFHV LQ SUHIHUHQFHV DFURVV

YRWHUV RU WKHUH PD\ EH GLoHUHQFHV LQ WKH YLVLELOLW\ RI SXEOLF JRRGV DFURVV JURXSV RI YRWHUV�

0RVW JHQHUDOO\� GLoHUHQFHV LQ SUHIHUHQFHV DFURVV JURXSV RI YRWHUV PD\ JR KDQG LQ KDQG ZLWK

GLoHUHQFHV LQ WKHLU YLVLELOLW\ RI YDULRXV SXEOLF JRRGV� :H DGDSW WKH EHQFKPDUN PRGHO WR

FRQVLGHU D FDVH RI WZR YRWHU JURXSV J  I�� �J WKDW GLoHU IURP HDFK RWKHU LQ WKHLU SUHIHUHQFHV

DQG DOVR WKH YLVLELOLW\ RI WKH WZR SXEOLF JRRGV� *URXS � SUHIHUV JRRG $ DQG JURXS � SUHIHUV

JRRG %� ,Q DGGLWLRQ� PHPEHUV RI JURXS � DUH DOVR EHWWHU SRVLWLRQHG WR REVHUYH�DVVHVV JRY�

HUQPHQW SHUIRUPDQFH LQ SURYLGLQJ JRRG $ WKDQ LQ JRRG %� )RU VLPSOLFLW\� ZH FDSWXUH WKLV E\

DVVXPLQJ WKDW HDFK JURXS FDQ RQO\ REVHUYH WKH RXWFRPH RI WKH SXEOLF JRRG WKH\ FDUH DERXW�

+RZHYHU� PHPEHUV RI JURXS � REVHUYH WKHLU RXWFRPH ZLWK OHVV QRLVH WKDQ WKHLU FRXQWHUSDUWV

LQ JURXS �� L�H� ��
�E

! ��
�D
� ZKHUH ��

�E
LV WKH QRLVH LQ WKH RXWFRPH RI JRRG % REVHUYHG E\

PHPEHUV RI JURXS � DQG ��
�D
LV WKH QRLVH LQ WKH RXWFRPH RI JRRG $ REVHUYHG E\ PHPEHUV RI

JURXS �� 6XFK GLoHUHQFHV LQ YLVLELOLW\ DFURVV JURXSV RI YRWHUV PD\ DULVH� IRU LQVWDQFH� LI PHP�

EHUV RI JURXS � DUH PRUH OLWHUDWH� $OWHUQDWLYHO\� WKH\ PD\ KDYH EHWWHU DFFHVV WR LQIRUPDWLRQ

WKURXJK WKH PHGLD� RU WKURXJK D GHQVHU QHWZRUN DULVLQJ IURP KLJKHU VSDWLDO FRQFHQWUDWLRQ

RI LQGLYLGXDOV�DV LV WUXH LQ DQ XUEDQ DUHD�� 7R NHHS WKLQJV LQWHUHVWLQJ� ZH DVVXPH WKDW WKH

SURSRUWLRQ S� RI JURXS � YRWHUV LV ODUJHU� L�H� S� ! ��� DQG S� � S�  ��

%DVHG RQ WKLV IUDPHZRUN� ZH FDQ VKRZ WKDW WKH RSWLPDO HoRUW OHYHO IRU JRRG $ LV JLYHQ E\:H

KDYH RPLWWHG WKH vL YDULDEOH IRU H[RJHQRXV LQSXWV��
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7KH HTXLYDOHQW H[SUHVVLRQ IRU WKH RSWLPDO HoRUW OHYHO IRU % LV JLYHQ E\�
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7KH TXHVWLRQ WKDW VXFK KHWHURJHQHLW\ LQ WKH YRWHU SRSXODWLRQ UDLVHV LV� :LOO YLVLELOLW\

GLoHUHQFHV VWLOO LQGXFH WKH JRYHUQPHQW WR ELDV UHVRXUFHV LQ IDYRU RI JRRG %� LI WKH PDMRULW\

JURXS SUHIHUV WKH RWKHU JRRG� $" ,W FDQ EH VKRZQ WKDW WKH JRYHUQPHQW ZRXOG VWLOO IDYRU

WKH PRUH YLVLEOH JRRG % SUHIHUUHG E\ WKH PLQRULW\ JURXS �� LI %
V YLVLELOLW\ WR JURXS � LV

VXrFLHQWO\ JUHDWHU WKDQ WKDW RI JRRG $ WR WKH PDMRULW\ JURXS �� %DVHG RQ HTXDWLRQV ����

�� $ PR UH F R PSOH WH WUH D WPH QW R I WKH LPSD F W R I KH WH UR J H QH LW\ R Q Y LVLELOLW\ H oH F WV LV SUR Y LGH G LQ D Q XUED Q�UXUD O

F R QWH [ W LQ 0 D MXPGD U�0 D QL�0 XN D QG�� � � � ��
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DQG ���� DERYH� D YLVLELOLW\ ELDV WRZDUGV WKH PLQRULW\
V SUHIHUUHG JRRG ZLOO RFFXU LI

S�
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7KH FRQGLWLRQ DERYH VWDWHV WKDW DV ORQJ DV WKH VL]H RI WKH PDMRULW\ JURXS��� LV QRW WRR

ODUJH� UHODWLYH WR WKH YLVLELOLW\ DGYDQWDJH RI WKH PLQRULW\ JURXS ��� ZLWK UHVSHFW WR JRRG %
V

RXWFRPH� UHVRXUFHV ZLOO EH VNHZHG LQ IDYRU RI WKHLU SUHIHUUHG JRRG %�

:KLOH H[WUHPHO\ VLPSOH� WKH DERYH H[DPSOH FDSWXUHV WKH HVVHQFH RI RXU DUJXPHQW ^ WKDW

HYHQ ZLWK KHWHURJHQRXV SUHIHUHQFHV DPRQJ YRWHU JURXSV RI GLoHUHQW VL]HV� WKH LPSDFW RI

YLVLELOLW\ FDQ EH VWURQJ HQRXJK WR RYHUZKHOP WKH LPSDFW RI SUHIHUHQFHV RI WKH PDMRULW\ JURXS�

$V D UHVXOW� UHVRXUFHV FRXOG EH ELDVHG LQ IDYRU RI JRRGV SUHIHUUHG E\ WKH VPDOOHU JURXS� GXH

WR WKHLU JUHDWHU YLVLELOLW\�
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,Q WKLV SDSHU RXU IRFXV KDV �VR IDU� EHHQ UHVWULFWHG WR RQO\ RQH DVSHFW RI GHPRFUDWL]D�

WLRQ ^ QDPHO\� JUHDWHU SROLWLFDO FRPSHWLWLRQ� +RZHYHU� DQ LPSRUWDQW DVSHFW RI JUHDWHU GH�

PRFUDWL]DWLRQ LV WKH LQFUHDVH LQ FLYLO ULJKWV ^ ZKLFK LQFOXGHV WKH ULJKW RI WKH PHGLD DQG

QHZVSDSHUV WR VFUXWLQL]H� UHSRUW DQG FULWLFL]H JRYHUQPHQWDO SROLFLHV� 6HYHUDO UHFHQW SDSHUV

�6WURPEHUJ������� 'MDQNRY HW DO������ DQG %HVOH\ DQG %XUJHVV������� KDYH SRLQWHG RXW WKDW

VXFK SXEOLF VFUXWLQ\ RI SROLWLFLDQV DQG WKHLU SROLFLHV FDQ LQqXHQFH SROLF\ PDNLQJ HoHFWLYHO\�

+RZHYHU� ZH ZRXOG DUJXH WKDW ZKLOH SXEOLF RrFLDOV DUH OLNHO\ WR EH PRUH UHVSRQVLYH ZKHQ

WKHUH H[LVWV D IUHH SUHVV� WKHLU UHVSRQVLYHQHVV GHSHQGV RQ WKH CQHZVZRUWKLQHVV
 RI WKH LVVXH� ,Q

SDUWLFXODU� WKH CQHZVZRUWKLQHVV
 RI DQ LVVXH LV UHODWHG WR LWV YLVLELOLW\� +HQFH� H[SOLFLWO\ LQFRU�

SRUDWLQJ D UROH IRU JUHDWHU SUHVV IUHHGRP DV DQ DVSHFW RI GHPRFUDF\ LV XQOLNHO\ WR FRPSOHWHO\

XQGHUPLQH WKH UROH RI YLVLELOLW\ LQ GHWHUPLQLQJ UHVRXUFH DOORFDWLRQ GHFLVLRQV�

7KHUH DUH WZR GLVWLQFW FKDQQHOV WKURXJK ZKLFK WKH QHZVZRUWKLQHVV RI LVVXHV PD\ GHSHQG

RQ WKHLU YLVLELOLW\� )LUVW� VLQFH YRWHUV �FRUUHFWO\� SXW OHVV ZHLJKW RQ SXEOLF JRRG RXWFRPHV ZLWK

JUHDWHU QRLVH LQ GHWHUPLQLQJ JRYHUQPHQW FRPSHWHQFH� WKHLU GHPDQG IRU LQIRUPDWLRQ RQ WKHVH

SXEOLF JRRGV ZRXOG EH ORZHU� 6XFK ORZ GHPDQG ZRXOG PDNH LW OHVV DWWUDFWLYH IRU QHZVSDSHUV

WR SURYLGH LQIRUPDWLRQ RQ WKHVH LVVXHV� 6HFRQG� ORZHU YLVLELOLW\ RI FHUWDLQ SXEOLF JRRGV ZRXOG

LQFUHDVH WKH UHVRXUFHV D QHZVSDSHU ZRXOG KDYH WR H[SHQG WR JDUQHU UHOLDEOH LQIRUPDWLRQ RQ

WKHP� )RU LQVWDQFH� VLQFH WKH TXDOLW\ RI D JRRG�VHUYLFH LV OHVV YLVLEOH WKDQ WKH TXDQWLW\

SURYLGHG� LW LV FKHDSHU IRU D QHZVSDSHU WR FROOHFW LQIRUPDWLRQ RQ WKH QXPEHU RI VFKRROV LQ
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DQ DUHD WKDQ WKH TXDOLW\ RI HGXFDWLRQ WKDW WKH\ SURYLGH� *UHDWHU FRVW RI LQIRUPDWLRQ IRU ORZ

YLVLELOLW\ SXEOLF JRRGV ZLOO KHQFH UHGXFH WKH RSWLPDO VXSSO\ RI LQIRUPDWLRQ RQ WKHLU RXWFRPHV

DV ZHOO� 2XU SRLQW LV D VLPSOH RQH ^ QDPHO\� WKDW VRPH VWRULHV DUH PRUH QHZVZRUWK\ WKDQ

RWKHUV� 7KXV� QHZVZRUWKLQHVV RI LVVXHV WR D QHZVSDSHU GHSHQGV GLUHFWO\ RQ WKHLU YLVLELOLW\�

DQG WKH UHODWLYH QHJOHFW RI ORZ YLVLELOLW\ LVVXHV FDQ SHUVLVW LQ VSLWH RI JUHDWHU SUHVV IUHHGRP

XQGHU GHPRFUDF\� $V 6HQ������ KLPVHOI DGPLWV LQ WKH FRQWH[W RI PDOQXWULWLRQ GLVFXVVHG

LQ VHFWLRQ �� C1RQ�DFXWH� UHJXODU VWDUYDWLRQ GRHV QRW DWWUDFW PXFK DWWHQWLRQ LQ QHZVSDSHUV�

7KHVH VWDQGDUG HYHQWV LQ ,QGLD VHHP QRW WR EH QHZVZRUWK\�
��
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,Q �� � � D ER Y H � WKH GH PD QG IR U LQIR UPD WLR Q R Q J R R GV $ D QG % �pUVW H [ SUH VVLR Q� LV GH F UH D VLQJ LQ �D D QG

�E UH VSH F WLY H O\ � Z KLOH WKH F R VW R I SUR Y LGLQJ WKLV LQIR UPD WLR Q �VH F R QG H [ SUH VVLR Q� LV LQF UH D VLQJ LQ WKH VH VD PH

UH VSH F WLY H QR LVH WH UPV� + H QF H � WKH VR OXWLR Q WR �� � � Z R XOG VKR Z WKD W WKH R SWLPD O VSD F H GH Y R WH G WR J R R G $

LV GH F UH D VLQJ LQ LWV QR LVH WH UP �D D QG LQF UH D VLQJ LQ �E �D QG Y LF H Y H UVD IR U J R R G %�� 7 R R EVH UY H WKH LPSD F W

R I J UH D WH U GH PR F UD WL] D WLR Q� F R QVLGH U WKH WZ R H [ WUH PH V� ,Q WKH D EVH QF H R I GH PR F UD F \ �L�H � '  � �� LW LV WR R

F R VWO\ IR U D QH Z VSD SH U WR UH SR UW D Q\ QH Z V R Q H LWKH U LVVXH WKD W LV J H QXLQH O\ LQIR UPD WLY H D ER XW WKH D ELOLW\ R I

WKH J R Y H UQPH QW�VR LW R QO\ UH SR UWV R Q R WKH U LQIR UPD WLR Q VXF K D V GLQLQJ � Z H D WKH U H WF ��� %XW H Y H Q Z KH Q WKH UH LV

D EVR OXWH SUH VV IUH H GR P� L�H � '  � � QH Z V F R Y H UD J H R I WKH VH LVVXH V D ER XW WKH J R Y H UQPH QW
V F R PSH WH QF H LV J R LQJ

WR EH D Q LQF UH D VLQJ IXQF WLR Q R I WKH GLoH UH QF H V LQ WKH H [ WH QW R I Y LVLELOLW\ �

7 KXV� D Q LQF UH D VH LQ SUH VV IUH H GR P GR H V QR W OH D G WR D XQLIR UP LQF UH D VH LQ UH SR UWLQJ R Q D OO LVVXH V R I SXEOLF

LQWH UH VW� OR Z Y LVLELOLW\ LVVXH V D UH VWLOO OH VV OLN H O\ WR SD VV WKH WH VW R I QH Z VZ R UWKLQH VV�
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,Q WKH SUHYLRXV VHFWLRQV� ZH KDYH DQDO\]HG WKH LPSDFW RI GLoHUHQFHV LQ WKH YLVLELOLW\ RI SXEOLF

JRRGV DV ZHOO DV WKH SROLWLFDO UHJLPH� RQ JRYHUQPHQW SURYLVLRQ RI WKHVH JRRGV� ,Q WKLV VHFWLRQ�

ZH GLVFXVV SXEOLF JRRG RXWFRPHV DFURVV GLoHUHQW SROLWLFDO UHJLPHV IRU WZR VSHFLpF LVVXHV�

IDPLQH SUHYHQWLRQ DQG PDOQXWULWLRQ� :KLOH RXU DQDO\VLV LV RQO\ VXJJHVWLYH DQG WKHUH PD\ EH

DGGLWLRQDO IDFWRUV DW ZRUN� ZH VKRZ KRZ WKHVH RXWFRPHV DUH FRQVLVWHQW ZLWK RXU WKHRUHWLFDO

DQDO\VLV�

,Q WHUPV RI WKHLU YLVLELOLW\� IDPLQHV DQG PDOQXWULWLRQ DUH D VWULNLQJ FRQWUDVW� )DPLQHV

LQYROYH D VXGGHQ DQG VXEVWDQWLDO ORVV RI OLIH ZLWKLQ D YHU\ VKRUW WLPH IUDPH� ,Q FRQWUDVW� WKH

HoHFW RI PDOQXWULWLRQ LV QRW DV GUDPDWLF ^ \HW LW LV QR OHVV D NLOOHU� D TXLHW DQG XQREWUXVLYH

RQH� &RPSDUHG WR PRVW RWKHU HFRQRPLF RXWFRPHV� LW LV QRQ�FRQWURYHUVLDO WR DVVHUW WKDW

IDPLQH RFFXUUHQFH LV CPRUH YLVLEOH
 WKDQ WKH LQFLGHQFH RI PDOQXWULWLRQ� 7KLV LV GXH QRW RQO\

WR WKH GLoHUHQFH LQ WKH GLUHFW REVHUYDELOLW\ RI WKH IRUPHU �L�H� ��IDPLQH � �
�

PDOQXWULWLRQ�� EXW

DOVR GXH WR D ODUJHU QXPEHU RI FRPSOHPHQWDU\ IDFWRUV� VXFK DV FOLPDWH� KHDOWK DZDUHQHVV LQ

WKH SRSXODWLRQ HWF� WKDW GHWHUPLQH �PDO�QXWULWLRQ RXWFRPHV�L�H� QIDPLQH � QPDOQXWULWLRQ��

,Q WKLV VHQVH� PDOQXWULWLRQ LV D PRUH FRPSOH[ LVVXH WR WDFNOH� PDNLQJ LW KDUGHU WR LVRODWH

WKH JRYHUQPHQW
V LQqXHQFH RQ WKH pQDO QXWULWLRQ RXWFRPH� *LYHQ WKHVH IHDWXUHV� IDPLQHV

DQG PDOQXWULWLRQ DUH D YHU\ VXLWDEOH SDLU RI FDQGLGDWHV WR H[DPLQH WKH LPSDFW RI YLVLELOLW\

GLoHUHQFHV LQ FRPSDULQJ WKH HoHFWLYHQHVV RI PRUH YHUVXV OHVV GHPRFUDWLF UHJLPHV� 1RWH

KRZHYHU� WKDW RXU WKHRU\ PDNHV SUHGLFWLRQV DERXW WKH UHODWLYH SHUIRUPDQFH RI GHPRFUDFLHV

RQ PRUH �L�H� IDPLQH SUHYHQWLRQ� YHUVXV OHVV YLVLEOH SXEOLF JRRG RXWFRPHV �L�H� PDOQXWULWLRQ

SUHYHQWLRQ� UDWKHU WKDQ DEVROXWH SHUIRUPDQFH�

/HW XV WDNH D ORRN DW WKH FRPSDUDWLYH VWDWLVWLFV RQ IDPLQHV YHUVXV PDOQXWULWLRQ LQFLGHQFH���

'HYHUHX[������ HVWLPDWHV WKDW WKH RYHUDOO H[FHVV PRUWDOLW\ DVVRFLDWHG ZLWK IDPLQHV LQ WKH

WZHQWLHWK FHQWXU\ LV DURXQG �� PLOOLRQ� :KLOH WKLV LV D ODUJH QXPEHU� WKH PDOQXWULWLRQ

QXPEHUV DUH LQ IDFW� HYHQ PRUH VWDJJHULQJ� ,Q ���� DORQH� WKH :+2 HVWLPDWHV WKDW RXW RI ����

PLOOLRQ GHDWKV DPRQJ FKLOGUHQ XQGHU pYH LQ GHYHORSLQJ FRXQWULHV LQ ���� DORQH� ��� PLOOLRQ ^ RU

DV PXFK DV �� � ^ ZHUH DVVRFLDWHG ZLWK PDOQXWULWLRQ��� 7KXV� D URXJK DSSUR[LPDWLRQ EDVHG

RQ WKHVH QXPEHUV VXJJHVWV WKDW WKH DQQXDO ORVV RI OLIH GXH WR PDOQXWULWLRQ LV VHYHUDO WLPHV

��,GH D OO\ � Z H Z R XOG KD Y H OLN H G WR OR R N D W QXPEH UV R Q UH VR XUF H V D OOR F D WH G E\ J R Y H UQPH QWV IR U SUH Y H QWLR Q� UH OLH I

IUR P ID PLQH V D QG PD OQXWULWLR Q� + R Z H Y H U� IR U Z D QW R I VXF K GD WD � Z H SUH VH QW LQIR UPD WLR Q R Q WKH D F WXD O R XWF R PH V

IR U WKH VH WZ R SXEOLF J R R GV�
��6R XUF H � 3D J H � � :+ 2 *OR ED O ' D WD ED VH R Q & KLOG *UR Z WK D QG 0 D OQXWULWLR Q� � � � � �

��



JUHDWHU WKDQ WKDW GXH WR IDPLQHV� 7KLV IDFW LV REVFXUHG E\ WKH ORZ YLVLELOLW\ RI PDOQXWULWLRQ�DV

pUVW SRLQWHG RXW E\ 6HQ�� 'LoHUHQFHV LQ WKH LQFLGHQFH RI WKHVH SUREOHPV DFURVV YDULRXV SDUWV

RI WKH JOREH WHOO XV PRUH�

$ UHPDUNDEOH pQGLQJ RI WKH DQDO\VLV RI IDPLQHV LV WKDW WKH SULPH FDXVH RI D IDPLQH LV

RIWHQ QRW IRRG VKRUWDJH� 7KLV DQDO\VLV KDV DOVR VKRZQ WKDW SXEOLF DQG JRYHUQPHQW UHVSRQVHV

WR D EDG KDUYHVW FDQ SOD\ D ELJ UROH LQ GHWHUPLQLQJ ZKHWKHU LW LQ IDFW UHVXOWV LQ D IDPLQH����

%XW HYHQ PRUH UHPDUNDEOH WKDQ WKLV LQVLJKW DERXW IDPLQHV LQ WKH PLGVW RI SOHQW\� LV WKH

FRQWUDVW EHWZHHQ WKH LQFLGHQFH RI IDPLQHV LQ GHPRFUDFLHV DQG QRQ�GHPRFUDFLHV� 8VLQJ 'HY�

HUHX[
V������ FRPSUHKHQVLYH GDWD RQ IDPLQHV LQ WKH WZHQWLHWK FHQWXU\� ZH pQG WKDW RXW RI WKH

WRWDO IDPLQH WROO RI �� PLOOLRQ� RQO\ D PD[LPXP RI ������� FDVXDOWLHV KDYH RFFXUUHG LQ GHPRF�

UDFLHV ^ LQ RWKHU ZRUGV� ������ RI DOO IDPLQH GHDWKV KDYH RFFXUUHG LQ QRQ�GHPRFUDFLHV���

�2I FRXUVH� LW LV WUXH WKDW PRVW QRQ�GHPRFUDFLHV DUH DOVR SRRU FRXQWULHV� VR LW FRXOG EH SRYHUW\

WKDW LV GULYLQJ WKLV SKHQRPHQRQ� ,Q RUGHU WR DVFHUWDLQ ZKHWKHU WKLV LV WKH FDVH� RQH DSSURDFK

LV WR FRPSDUH IDPLQH LQFLGHQFH LQ D ODUJH DQG SRRU GHPRFUDF\ VXFK DV ,QGLD ZLWK WKDW RI

DQRWKHU ODUJH FRXQWU\ VXFK DV &KLQD� 6HQ������ GRHV H[DFWO\ WKLV LQ KLV FODVVLF WUHDWPHQW RQ

IDPLQHV� +H pQGV WKDW FRPSDUHG WR &KLQD
V pYH IDPLQHV WKDW NLOOHG ���� PLOOLRQ� GHPRFUDWLF

,QGLD KDV VHHQ RQO\ D VLQJOH IDPLQH IRU ZKLFK WKH XSSHU HVWLPDWH RI WKH GHDWK WROO ZDV

�������� 7KLV FRQWUDVW KROGV XS LQ WHUPV RI WKH SHUFHQWDJH RI WKH QDWLRQDO SRSXODWLRQ ORVW

GXH WR IDPLQHV DV ZHOO� 7KH *UHDW /HDS IDPLQH LQ &KLQD NLOOHG ���� RI &KLQD
V SRSXODWLRQ�

,Q FRQWUDVW� WKH VROH IDPLQH WKDW RFFXUUHG LQ ,QGLD UHVXOWHG LQ D ORVV RI ZHOO EHORZ ���� SHUFHQW

RI WKH SRSXODWLRQ� 7KLV GLoHUHQFH LQ IDPLQH LQFLGHQFH LV SDUWLFXODUO\ VWULNLQJ� JLYHQ WKDW SHU

FDSLWD IRRG DYDLODELOLW\ KDV EHHQ KLJKHU LQ &KLQD WKDQ LQ ,QGLD WKURXJKRXW WKLV SHULRG� 7KXV�

LW LV QRW SRYHUW\ DORQH� EXW DOVR WKH SROLWLFDO UHJLPH WKDW VHHPV WR DoHFW IDPLQH RXWFRPHV� 7R

FLWH DQRWKHU YHU\ UHFHQW LQVWDQFH� WKH PRVW VHYHUH IDPLQH LQ WKH ODVW GHFDGH WRRN SODFH LQ WKH

PRVW H[WUHPH GLFWDWRUVKLS SUHYDLOLQJ ^ 1RUWK .RUHD� ZKHUH WKH IDPLQH ZLSHG RXW EHWZHHQ

��� WR ��� PLOOLRQ SHRSOH� RU DERXW ������ RI WKH SRSXODWLRQ�

�� 7 R WD N H VSH F LpF LQVWD QF H V� WKH UH LV H Y LGH QF H WKD W GXULQJ WKH *UH D W ,ULVK ID PLQH R I � � � � �� � WKD W UH VXOWH G LQ �

PLOOLR Q GH D WKV D QG D Q R XWPLJ UD WLR Q R I � PLOOLR Q SH R SOH �R XW R I D SR SXOD WLR Q R I � PLOOLR Q�� IR R G Z D V F R QWLQXR XVO\

EH LQJ H [ SR UWH G R XW R I WKH F R XQWU\ � 7 R WD N H D QR WKH U F D VH � WKH \ H D U R I WKH *UH D W %H QJ D O ) D PLQH LQ ,QGLD �� � � � �

Z D V D \ H D U Z KH UH R XWSXW Z D V PXF K KLJ KH U WKD Q WKH SUH Y LR XV \ H D U� VR D OVR LQ WKH F D VH R I WKH %D QJ OD GH VK

ID PLQH �� � � � �� WKH GLVWULF WV WKD W Z H UH Z R UVW KLW E\ WKH ID PLQH Z H UH WKH R QH V WKD W KD G WKH OD UJ H VW EXPSH U

KD UY H VW LQ WKH SUH Y LR XV \ H D U� GXULQJ WKH ,ULVK ID PLQH R I � � � � �� � � WKH UH Z H UH OD UJ H H [ SR UWV R I IR R G J UD LQ Z H UH

UH SR UWH G� 6H H 6H Q�� � � � � IR U D GLVF XVVLR Q R I WKH VH D QG R WKH U ID PLQH R F F XUUH QF H V
��6H H 7 D EOH � LQ WKH $ SSH QGL[ D QG SD J H V � �� � ' H Y H UH X[ �� � � � � IR U IXUWKH U GH WD LOV�
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2YHUDOO� GHPRFUDFLHV GR VHHP WR EH PXFK EHWWHU HTXLSSHG DW IDPLQH SUHYHQWLRQ WKDQ

QRQ�GHPRFUDFLHV� 7KHUH DUH WZR SODXVLEOH UHDVRQV IRU WKLV ^ JUHDWHU SROLWLFDO FRPSHWLWLRQ DQG

FLYLO OLEHUWLHV� LQFOXGLQJ D IUHH SUHVV��� *LYHQ WKHVH WZR DVSHFWV RI GHPRFUDFLHV� LW PD\ VHHP

UHDVRQDEOH WR H[SHFW WKDW WKH\ VKRXOG UHVXOW QRW RQO\ LQ PRUH HoHFWLYH IDPLQH SUHYHQWLRQ

E\ GHPRFUDFWLF JRYHUQPHQWV� EXW DOVR JUHDWHU JRYHUQPHQW HoRUW LQ SXEOLF JRRG SURYLVLRQ�

RYHUDOO� ,Q IDFW� RXU PRGHO DERYH FDXWLRQV WKDW WKLV QHHG QRW EH WKH FDVH�

6R ZKDW LV WKH UHFRUG RI GHPRFUDFLHV� ZKLFK DUH VR HoHFWLYH LQ WDFNOLQJ IDPLQHV� ZLWK UH�

JDUG WR PDOQXWULWLRQ" 7KH DQVZHU� EDVHG RQ RXU VLPSOH FURVV�FRXQWU\ DQDO\VLV EHORZ� LV� QRW

DQ\ EHWWHU WKDQ QRQ�GHPRFUDFLHV� SHUKDSV ZRUVH� 7R VHH WKLV� ZH XVH GDWD RQ PDOQXWULWLRQ

IURP WKH :+2 *OREDO GDWDEDVH RQ &KLOG *URZWK DQG 0DOQXWULWLRQ������� 2XU PHDVXUH RI

PDOQXWULWLRQ LV WKH SHUFHQWDJH RI FKLOGUHQ� DJH pYH RU ORZHU� WKDW DUH PDOQRXULVKHG �XQGHU�

ZHLJKW RU VWXQWHG�� 7KH LQGH[ RI GHPRFUDF\ XVHG LV D WUDQVIRUPDWLRQ RI WKH )UHHGRP +RXVH

LQGH[� DQG LV LGHQWLFDO WR WKH RQH XVHG E\ 5RGULN������ DQG RWKHUV� :H FRQWURO IRU VRPH

LPSRUWDQW IDFWRUV WKDW ZH EHOLHYH DoHFW WKH GHJUHH RI PDOQXWULWLRQ� )RUHPRVW LV WKH FDORULH

DYDLODELOLW\ SHU FDSLWD� 7KLV GDWD LV REWDLQHG IURP WKH )$2 6WDWLVWLFV <HDUERRN IRU YDULRXV

\HDUV� :H DOVR FRQWURO IRU WKH GHJUHH RI IHPDOH DGXOW OLWHUDF\ DV UHSRUWHG LQ WKH +XPDQ

'HYHORSPHQW 5HSRUW������� )XUWKHU� WKH :+2 *OREDO GDWDEDVH������UHSRUWV VXEVWDQWLDO

UHJLRQDO GLoHUHQFHV LQ WKH SUHYDOHQFH RI PDOQXWULWLRQ��� +HQFH� ZH LQWURGXFH UHJLRQ GXPPLHV

IRU 6RXWK $VLD� 0LGGOH (DVW�1RUWK $IULFD� 6XE�6DKDUDQ $IULFD DQG /DWLQ $PHULFD��� 2XU

GDWD RQ PDOQXWULWLRQ FRYHUV �� FRXQWULHV RYHU D WLPH SHULRG EHWZHHQ ���� DQG ����� 7KHUH

DUH PXOWLSOH REVHUYDWLRQV IRU VRPH FRXQWULHV� DQG DOO FRXQWULHV DUH QRW FRYHUHG IRU DOO \HDUV LQ

WKLV WLPH SHULRG� 7R PD[LPL]H WKH QXPEHU RI REVHUYDWLRQV� ZH WKHUHIRUH XVH WKH PHDQ RI WKH

REVHUYDWLRQV DYDLODEOH IRU HDFK FRXQWU\ RYHU WKLV SHULRG� )RU HDFK GDWD SRLQW RQ PDOQXWULWLRQ�

WKH LQGHSHQGHQW YDULDEOHV XVHG DUH IURP WKH FORVHVW SUHYLRXV \HDU IRU ZKLFK GDWD LV DYDLODEOH�

,QVHUW 7DEOH , DQG )LJXUH ,,, KHUH

��6H H %H VOH \ D QG %XUJ H VV�� � � � � IR U D F D UH IXO VWXG\ R I WKH LPSD F W R I PH GLD R Q SXEOLF UH VR XUF H D OOR F D WLR Q

WR Z D UGV GLVD VWH U UH OLH I LQ ,QGLD �
��,W H VWLPD WH V WKD W WKH ULVN R I EH LQJ PD OQR XULVKH G �PH D VXUH G LQ WH UPV R I EH LQJ XQGH UZ H LJ KW� LV � �� WLPH V

KLJ KH U LQ $ VLD WKD Q LQ $ IULF D D QG WKUH H WLPH V KLJ KH U LQ $ IULF D WKD Q LQ /D WLQ $ PH ULF D � $ OVR � WKH (�' $ 7 ' LVD VWH U

GD WD ED VH VXJ J H VWV WKD W XQOLN H WKH R WKH U WZ R UH J LR QV� /D WLQ $ PH ULF D D OPR VW QH Y H U VXoH UV IUR P GUR XJ KWV�
��:LWKLQ $ IULF D � WKH ULVN R I PD OQXWULWLR Q LV KLJ KH VW LQ 6XE�6D KD UD Q $ IULF D � $ F UR VV UH J LR QV Z LWKLQ $ VLD � WKH

ULVN R I EH LQJ PD OQR XULVKH G LV KLJ KH VW LQ 6R XWK & H QWUD O $ VLD ^ ER WK LQ WH UPV R I SUH Y D OH QF H UD WH V D QG D EVR OXWH

QXPEH UV�

��



7KH SLFWXUH WKDW HPHUJHV IURP RXU DQDO\VLV ^ DV VHHQ LQ WKH SDUWLDO VFDWWHU SORW RI PDOQX�

WULWLRQ RQ WKH GHJUHH RI GHPRFUDF\ DERYH ^ LV WKDW GHYHORSLQJ HFRQRPLHV ZLWK D KLJKHU GHJUHH

RI GHPRFUDF\ DUH QR EHWWHU DW WDFNOLQJ PDOQXWULWLRQ WKDQ WKRVH ZLWKRXW� :H WULHG D QXPEHU

RI GLoHUHQW VSHFLpFDWLRQV DQG LQ JHQHUDO� WKH FRHrFLHQW RQ GHPRFUDF\ LV HLWKHU VLJQLpFDQW

SRVLWLYH� SRVLWLYH EXW LQVLJQLpFDQW RU QHJDWLYH DQG LQVLJQLpFDQW� (YHQ LI LW LV SRVVLEOH WKDW

WKH SLFWXUH RQ PDOQXWULWLRQ LV PXGGLHG GXH WR GDWD RU RWKHU LVVXHV� WKH UHODWLYH GLVSDULW\ LQ

WKH SHUIRUPDQFH DFURVV WKHVH WZR SXEOLF JRRGV LV TXLWH RYHUZKHOPLQJ� +HQFH RXU WKHRUHWLFDO

SUHGLFWLRQV DERXW WKH UHODWLYHO\ VWURQJ SHUIRUPDQFH RQ PRUH YLVLEOH �H�J� IDPLQH SUHYHQWLRQ�

UDWKHU WKDQ OHVV YLVLEOH SXEOLF JRRGV �H�J� PDOQXWULWLRQ SUHYHQWLRQ� LV OLNHO\ WR VXUYLYH�

$V 6HQ DGPLWV LQ WKH FDVH RI ,QGLD� C,QGLD
V UHFRUG RQ HOLPLQDWLQJ HQGHPLF QRQ�DFXWH

KXQJHU LV TXLWH EDG�� ,W LV DPD]LQJ WKDW LQ D FRXQWU\ ZLWK DV PXFK SROLWLFL]DWLRQ DV ,QGLD

KDV� WKH VXEMHFW RI SHUVLVWHQW KXQJHU RI D WKLUG RI WKH UXUDO SRSXODWLRQ FDQ EH VXFK D WDPH

LVVXH�
 ,QGHHG QRW RQO\ DUH DQ RYHUZKHOPLQJ PDMRULW\ RI ,QGLDQ FKLOGUHQ PDOQRXULVKHG� EX

WKH :+2 UHSRUWV WKDW RYHU �� � RI PDOQRXULVKHG FKLOGUHQ DFURVV DOO GHYHORSLQJ FRXQWULHV LQ

WKH ZRUOG OLYH LQ 6RXWK $VLD ^ PRVW RI WKHVH LQ ,QGLD� ,QGHHG� WKH FRXQWU\
V VXFFHVV LQ IDPLQH

SUHYHQWLRQ LV DOO WKH PRUH UHPDUNDEOH� JLYHQ WKDW VHYHUH PDOQXWULWLRQ PDNHV FKLOGUHQ PRUH

VXVFHSWLEOH WR GLVHDVH DQG GHDWK� VKRXOG IDPLQH�OLNH FRQGLWLRQV SUHYDLO� ,Q RWKHU ZRUGV� ORZ

IDPLQH LQFLGHQFH FDQQRW EH DWWULEXWHG WR EHWWHU RYHUDOO KHDOWK RI WKH SRSXODWLRQ�

$Q\ FRPSUHKHQVLYH H[SODQDWLRQ RI WKH GLoHUHQFHV LQ FURVV�FRXQWU\ JRYHUQPHQW UHVSRQVLYH�

QHVV LQ IDPLQH YHUVXV PDOQXWULWLRQ SUHYHQWLRQ LV OLNHO\ WR KDYH VHYHUDO GLPHQVLRQV� :KLOH RXU

DQDO\VLV DERYH LV RQO\ VXJJHVWLYH� ZH GR EHOLHYH WKDW RXU HPSKDVLV RQ WKH SROLWLFV RI YLVLELOLW\

LQ LQqXHQFLQJ JRYHUQPHQW UHVSRQVLYHQHVV LV DQ LPSRUWDQW SDUW RI WKH DQVZHU� ,W VXJJHVWV

VXEVWDQWLDO HoRUW RQ WKH SDUW RI WKH JRYHUQPHQW LQ DYHUWLQJ GLVDVWHUV ZLWK KLJK YLVLELOLW\� DQG

VXEVWDQWLDO QHJOHFW RI OHVV YLVLEOH� EXW HTXDOO\ LPSRUWDQW LVVXHV�

2 3��	���
��

7KLV SDSHU LV DQ DWWHPSW WR XQGHUVWDQG WKH LQFHQWLYHV WKDW XQGHUOLH JRYHUQPHQW UHVSRQ�

VLYHQHVV WR YDULRXV LVVXHV� :H PDNH D VLPSOH SRLQW� WKDW ZH DUJXH GHVHUYHV PRUH DWWHQWLRQ ^

QDPHO\ WKDW WKH CYLVLELOLW\
 RI D SXEOLF JRRG PDWWHUV� ,Q D ZRUOG ZKHUH JRYHUQPHQWV SURYLGH D

PXOWLSOLFLW\ RI SXEOLF JRRGV� GLoHUHQFHV LQ WKH H[WHQW RI YLVLELOLW\ DFURVV SXEOLF JRRGV� GLVWRUW

JRYHUQPHQWDO LQFHQWLYHV� *RYHUQPHQWV KDYH DQ LQFHQWLYH WR DOORFDWH SXEOLF UHVRXUFHV WRZDUGV

PRUH YLVLEOH JRRGV� 2XU PRGHO SURYLGHV DQ H[SODQDWLRQ IRU JRYHUQPHQW QHJOHFW LQ WKH SURYL�

��



VLRQ RI VHYHUDO HVVHQWLDO SXEOLF JRRGV� GHVSLWH WKHLU FRQVLGHUDEOH EHQHpWV DQG WKURZV OLJKW RQ

WKH HYHQ PRUH SX]]OLQJ SKHQRPHQD RI YRWHU DSDWK\ WRZDUGV VXFK QHJOHFW� :H GHPRQVWUDWH

WKDW JUHDWHU GHPRFUDWL]DWLRQ ZLGHQV WKH JDS LQ UHVRXUFH DOORFDWLRQ EHWZHHQ PRUH YHUVXV OHVV

YLVLEOH SXEOLF JRRGV� XS WR DQ LQWHUPHGLDWH OHYHO RI GHPRFUDF\� %H\RQG WKLV OHYHO� WKH JDS

GHFUHDVHV� )XUWKHUPRUH� SXEOLF JRRGV ZLWK ORZ YLVLELOLW\ DUH PRUH SURQH WR PXOWLSOH HTXLOLEULD

LQ UHVRXUFH DOORFDWLRQ� ZLWK RXWFRPHV EHLQJ D IXQFWLRQ RI YRWHU H[SHFWDWLRQV�

:H EHOLHYH WKDW IXUWKHU H[SORUDWLRQ RI WKH UHODWLRQVKLS EHWZHHQ JRYHUQPHQWDO UHVSRQVLYH�

QHVV DQG WKH YLVLELOLW\ RI HFRQRPLF RXWFRPHV ZLOO EH IUXLWIXO� )RU H[DPSOH� LW ZRXOG EH XVHIXO

WR IXUWKHU H[SORUH GLoHUHQW GLPHQVLRQV RI WKH UHODWLRQVKLS EHWZHHQ YLVLELOLW\ DQG YRWHU KHW�

HURJHQHLW\� 6LPLODUO\� LW ZRXOG EH RI LQWHUHVW WR FDUU\ RXW D PRUH FDUHIXO HPSLULFDO DQDO\VLV RI

WKH LPSOLFDWLRQV RI GLoHUHQFHV LQ YLVLELOLW\ RQ JRYHUQPHQW H[SHQGLWXUHV� :H OHDYH WKHVH DQG

RWKHU LVVXHV IRU IXWXUH ZRUN�

5HIHUHQFHV

�� $QDQG� 6� DQG 5DYL .DQEXU ������� ?3XEOLF 3ROLF\ DQG %DVLF 1HHGV 3URYLVLRQ LQ 6UL
/DQND�� LQ 'UH]H� +XVDLQ DQG 6HQ ������

�� %DODQG� -HDQ�0DULH DQG $VKRN .RWZDO ������� ?7KH 3ROLWLFDO (FRQRP\ RI 8QGHULQYHVW�
PHQW LQ $JULFXOWXUH�� -RXUQDO RI 'HYHORSPHQW (FRQRPLFV� ������������

�� %DQHUMHH� $EKLMLW DQG 5RKLQL 6RPDQDWKDQ ������� ?&DVWH� &RPPXQLW\ DQG &ROOHFWLYH
$FWLRQ� WKH 3ROLWLFDO (FRQRP\ RI 3XEOLF *RRG 3URYLVLRQ LQ ,QGLD�� PLPHR� 0,7

�� %DUGKDQ� 3UDQDE ������ ������7KH 3ROLWLFDO (FRQRP\ RI 8QGHUGHYHORSPHQW� 2[IRUG
8QLYHUVLW\ 3UHVV

�� %DUGKDQ� 3� DQG 0RRNKHUMHH� 'LOLS ������� ([SHQGLWXUH 'HFHQWUDOL]DWLRQ DQG WKH 'H�
OLYHU\ RI 3XEOLF 6HUYLFHV LQ 'HYHORSLQJ &RXQWULHV� ,(' :RUNLQJ 3DSHU

�� %DUUR� 5REHUW ������� ?'HWHUPLQDQWV RI 'HPRFUDF\�� -RXUQDO RI 3ROLWLFDO (FRQRP\�
YRO ���� QR�� SW��� SS 6��������

�� %HVOH\� 7� DQG 5RELQ %XUJHVV ������� 'RHV 0HGLD 0DNH WKH *RYHUQPHQW 0RUH 5HVSRQ�
VLYH" 7KHRU\ DQG (YLGHQFH IURP ,QGLDQ )DPLQH 5HOLHI 3ROLF\ :RUNLQJ 3DSHU� /6(

�� %HVOH\� 7� DQG &RDWH� 6� ������� ?1RQ�0DMRULWDULDQ 2XWFRPHV DQG WKH 5ROH RI &LWL]HQ
V
,QLWLDWLYHV�� :RUNLQJ 3DSHU� /6(

��



�� %HWDQFRXUW� 5RJHU DQG *OHDVRQ������� ?7KH $OORFDWLRQ RI 3XEOLFO\ 3URYLGHG 3ULYDWH
*RRGV WR 5XUDO +RXVHKROGV LQ ,QGLD� 2Q 6RPH &RQVHTXHQFHV RI 5HOLJLRQ� &DVWH DQG
'HPRFUDF\�� :RUOG 'HYHORSPHQW

��� &KDWWRSDGK\D\ DQG (VWKHU 'XqR ������� ?:RPHQ DV 3ROLF\ 0DNHUV� (YLGHQFH IURP
DQG ,QGLD�:LGH 5DQGRPL]HG 3ROLF\ ([SHULPHQW�� PLPHR� 0,7

��� 'H*URRW� 0RUULV ������� 2SWLPDO 6WDWLVWLFDO 'HFLVLRQV� 1HZ <RUN� 0F*UDZ +LOO�

��� 'HYHUHX[� 6WHSKHQ������� )DPLQHV LQ WKH 7ZHQWLHWK &HQWXU\ ^ ,QVWLWXWH IRU 'HYHORS�

PHQW 6WXGLHV :RUNLQJ 3DSHU� QR� ��� ^ 8QLYHUVLW\ RI 6XVVH[

��� 'HZDWULSRQW� 0�� -HZLWW� ,� DQG -HDQ 7LUROH ����� D�� ?7KH (FRQRPLFV RI &DUHHU &RQ�
FHUQV� 3DUW ,� &RPSDULQJ ,QIRUPDWLRQ 6WUXFWXUHV� 5HYLHZ RI (FRQRPLF 6WXGLHV� ���
�������

��� 'HZDWULSRQW� 0�� -HZLWW� ,� DQG -HDQ 7LUROH ����� E�� ?7KH (FRQRPLFV RI &DUHHU &RQ�
FHUQV� 3DUW ,,� $Q $SSOLFDWLRQ WR 0LVVLRQV DQG $FFRXQWDELOLW\ RI *RYHUQPHQW $JHQFLHV��
5HYLHZ RI (FRQRPLF 6WXGLHV� ��� �������� 'H*URRW� 0RUULV������� 2SWLPDO 6WDWLVWLFDO
'HFLVLRQV� 1HZ <RUN� 0F*UDZ +LOO

��� 'MDQNRY� 6�� &� 0F/HLVK� 7� 1HQRYD DQG $�6KOHLIHU� ������� ?:KR 2ZQV WKH 0HGLD"��
1%(5 :RUNLQJ 3DSHU ����

��� 'UH]H� -HDQ� $WKDU +XVDLQ DQG $PDUW\D 6HQ ������� 7KH 3ROLWLFDO (FRQRP\ RI +XQJHU�
9RO� ,�,,,� 2[IRUG 8QLYHUVLW\ 3UHVV

��� 'UH]H� -HDQ DQG $PDUW\D 6HQ �������,QGLD� (FRQRPLF 2SSRUWXQLW\ DQG 6RFLDO &KDQJH�
2[IRUG�

��� 'UH]H� -HDQ DQG +�*D]GDU �������?8WWDU 3UDGHVK� WKH %XUGHQ RI ,QHUWLD� LQ ,QGLDQ

'HYHORSPHQW� 6HOHFWHG 5HJLRQDO 3HUVSHFWLYHV� HG� -HDQ 'UH]H DQG $� .� 6HQ ������

��� )RVWHU� $QGUHZ DQG 0DUN 5RVHQ]ZHLJ ������� ?'HPRFUDWL]DWLRQ� 'HFHQWUDOL]DWLRQ DQG
WKH 3URYLVLRQ RI 3XEOLF *RRGV LQ D 3RRU 5XUDO (FRQRP\�� %URZQ 8QLYHUVLW\ :RUNLQJ
3DSHU

��� +Ro� .DUOD������ ?%H\RQG 5RVHQWHLQ�5RGDQ� 7KH 0RGHUQ 7KHRU\ RI &RRUGLQDWLRQ
3UREOHPV LQ 'HYHORSPHQW�� PLPHR� :RUOG %DQN

��� +ROPVWURP� %HQJW ������ ����� ?0DQDJHULDO ,QFHQWLYH 3UREOHPV� $ '\QDPLF 3HUVSHF�
WLYH�� 5HYLHZ RI (FRQRPLF 6WXGLHV� YRO� ��

��� +ROPVWURP� %HQJW DQG 3DXO 0LOJURP ������?0XOWL�7DVN 3ULQFLSDO�$JHQW $QDO\VHV�
,QFHQWLYH &RQWUDFWV� $VVHW 2ZQHUVKLS DQG -RE 'HVLJQ� -RXUQDO RI /DZ� (FRQRPLFV

DQG 2UJDQL]DWLRQ� �� �����

��



��� 0DMXPGDU� 6�� 0DQL� $� DQG 6KDUXQ 0XNDQG ������ ?3ROLWLFV� ,QIRUPDWLRQ DQG WKH
8UEDQ %LDV� PLPHR� 4XHHQV 8QLYHUVLW\ DQG :LOOLDPV &ROOHJH

��� 0RUULV� 6� DQG +�6 6KLQ ������� ?3ULYDWH YHUVXV 3XEOLF ,QIRUPDWLRQ LQ &RRUGLQDWLRQ
3UREOHPV�� :RUNLQJ 3DSHU� <DOH

��� 5DP� 1� ������� ? $Q ,QGHSHQGHQW 3UHVV DQG $QWL�+XQJHU 6WUDWHJLHV� 7KH ,QGLDQ
([SHULHQFH� LQ 'UH]H DQG 6HQ �����D�

��� 5RGULN� 'DQL ������� ?,QVWLWXWLRQV IRU +LJK 4XDOLW\ *URZWK� :KDW 7KH\ $UH DQG +RZ
WR $FTXLUH 7KHP� 1%(5 :RUNLQJ 3DSHU ����

��� 5RJRo� .� ������� ? (TXLOLEULXP 3ROLWLFDO %XGJHW &\FOHV�� $PHULFDQ (FRQRPLF 5HYLHZ

��� S�����

��� 6HQ� $�.�������� C&RURPDQGHO /HFWXUH
 1HZ 'HOKL� $V SXEOLVKHG LQ 7KH +LQGX

��� 6HQ� $�.�������� 5HVRXUFHV� 9DOXHV� 'HYHORSPHQW ^ 2[IRUG 8QLYHUVLW\ 3UHVV

��� 6HQ� $PDUW\D ������� 'HYHORSPHQW DV )UHHGRP� 2[IRUG 8QLYHUVLW\ 3UHVV

��� 6WURPEHUJ� 'DYLG ������� 0DVV PHGLD DQG SXEOLF SROLF\� (XURSHDQ (FRQRPLF 5HYLHZ

��� ����� ��������

��� :+2 *OREDO 'DWDEDVH RQ &KLOG *URZWK DQG 0DOQXWULWLRQ������� &RPSLOHG E\ GH
2QLV� 0HUFHGHV DQG %ORVVQHU� 0RQLND� :RUOG +HDOWK 2UJDQL]DWLRQ� *HQHYD
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The figure above is a partial residual plot of a measure of malnutrition (i.e. percentage of
children at or below five years of age who are underweight) against the democracy index, (as
modified  from the Freedom House data).  The other control variables used to graph this plot
include: calorie availability per capita, per capita income, female adult literacy,  corruption
indices and region dummies.
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