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ABSTRACT

This paper examines the impact of Prohibition on alcohol consumption. Since data on both

the price and quantity of alcohol are unavailable during the Prohibitionperiod, it is not possible to

estimate Prohibition's impact on either the supply or demand for alcohol. Assuming the existence

of a reasonable proxy for alcohol consumption, however, it is possible to estimate thenet impact of

Prohibition on the equilibrium quantity of alcohol consumed. I estimate this effect undera range

of assumptions about the nature of preferences, taking into account other possible determinants of

alcohol consumption and the proxy series. The overall conclusion of the paper is that Prohibition

exerted a modest and possibly even a positive effect on alcohol consumption.

One possible interpretation of the results is that the demand for alcohol is relatively inelastic,

although many earlier studies find substantial elasticity in the demand for alcohol. Another possible

interpretation is that Prohibition created a forbidden fruit effect that increased preferences for

alcohol, tending to offset the depressing effects of increased prices on demand. Still a third

possibility is that Prohibition failed to raise alcohol prices substantially, perhaps because black

markets suppliers face low marginal costs of evading government regulations and taxes. Existing
data provide some support for this last possibility.
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, QHYHU GUDQN VR PXFK LQ P\ OLIH DV WKH WLPH , VSHQW �YH

PRQWKV LQ WKH 8QLWHG 6WDWHV GXULQJ 3URKLELWLRQ� /XLV %XaQXHO�
0\ /DVW 6LJK� �����

� ,QWURGXFWLRQ

7KH 8�6� H[SHULHQFH ZLWK $OFRKRO 3URKLELWLRQ SOD\V D IUHTXHQW UROH LQ SXEOLF

SROLF\ GHEDWHV DERXW SURKLELWLRQV RI DOFRKRO� GUXJV DQG RWKHU FRPPRGLWLHV�

$GYRFDWHV RI JRYHUQPHQW SURKLELWLRQV RIWHQ FLWH $OFRKRO 3URKLELWLRQ DV HYL�

GHQFH WKDW SURKLELWLRQV DUH H�HFWLYH LQ UHGXFLQJ FRQVXPSWLRQ RI WKH SURKLE�
LWHG JRRG� W\SLFDOO\ FLWLQJ WKH ODUJH GURS LQ FLUUKRVLV GHDWK UDWHV IURP WKH

SUH�3URKLELWLRQ WR WKH HDUO\ 3URKLELWLRQ SHULRG LQ VXSSRUW RI WKLV FODLP� $W

WKH VDPH WLPH� RSSRQHQWV RI JRYHUQPHQW SURKLELWLRQV IUHTXHQWO\ FLWH $OFRKRO

3URKLELWLRQ DV HYLGHQFH WKDW VXFK SURKLELWLRQV DUH QRW H�HFWLYH LQ UHGXFLQJ

FRQVXPSWLRQ� W\SLFDOO\ FLWLQJ WKH VPDOO FKDQJH LQ FLUUKRVLV GHDWK UDWHV IURP

WKH ODWH 3URKLELWLRQ WR WKH SRVW�3URKLELWLRQ SHULRG LQ VXSSRUW RI WKLV FODLP�

3ULPD IDFLH� ERWK VHWV RI FODLPV DERXW $OFRKRO 3URKLELWLRQ KDYH PHULW� EXW

QHLWKHU FRQWUROV IRU WKH UDQJH RI RWKHU IDFWRUV WKDW PLJKW GHWHUPLQH DOFR�

KRO FRQVXPSWLRQ RU FLUUKRVLV GHDWK UDWHV� 7KXV� ERWK VHW RI FODLPV UHTXLUH

IXUWKHU VFUXWLQ\�

7KLV SDSHU H[DPLQHV WKH LPSDFW RI 3URKLELWLRQ RQ DOFRKRO FRQVXPSWLRQ�

WDNLQJ LQWR DFFRXQW D EURDG UDQJH RI RWKHU SRVVLEOH GHWHUPLQDQWV RI WKDW
FRQVXPSWLRQ� :DUEXUWRQ ������ DQG 0LURQ DQG =ZLHEHO ������ HVWLPDWH

DOFRKRO FRQVXPSWLRQ IRU WKH 3URKLELWLRQ \HDUV� EXW WKH\ GR QRW GHWHUPLQH

WR ZKDW H[WHQW IDFWRUV RWKHU WKDQ 3URKLELWLRQ FRQWULEXWHG WR REVHUYHG �XF�

WXDWLRQV LQ FRQVXPSWLRQ� 7KH DQDO\VLV KHUH DWWHPSWV WR LVRODWH WKH H�HFW

RI 3URKLELWLRQ RQ DOFRKRO FRQVXPSWLRQ� FRQWUROOLQJ IRU RWKHU UHOHYDQW H�HFWV�

7KH FRQFOXVLRQ R�HUHG EHORZ LV WKDW 3URKLELWLRQ KDG YLUWXDOO\ QR H�HFW RQ

DOFRKRO FRQVXPSWLRQ�

6HFWLRQ � SURYLGHV WKH EDVLF WKHRUHWLFDO IUDPHZRUN HPSOR\HG LQ WKH SD�

SHU� 6LQFH GDWD RQ ERWK WKH SULFH DQG TXDQWLW\ RI DOFRKRO DUH XQDYDLODEOH

GXULQJ WKH 3URKLELWLRQ SHULRG� LW LV QRW SRVVLEOH WR UHFRYHU VWUXFWXUDO HVWL�

PDWHV RI 3URKLELWLRQ
V LPSDFW RQ HLWKHU WKH VXSSO\ RU GHPDQG IRU DOFRKRO�
$VVXPLQJ WKH H[LVWHQFH RI D UHDVRQDEOH SUR[\ IRU DOFRKRO FRQVXPSWLRQ� KRZ�

HYHU� LW LV SRVVLEOH WR HVWLPDWH WKH QHW LPSDFW RI 3URKLELWLRQ RQ WKH HTXLOLE�

ULXP TXDQWLW\ RI DOFRKRO FRQVXPHG� , GLVFXVV HVWLPDWLRQ RI WKLV H�HFW XQGHU

D UDQJH RI DVVXPSWLRQV DERXW WKH GHPDQG IRU DOFRKRO� LQFOXGLQJ ERWK P\RSLF

DQG UDWLRQDOO\ DGGLFWLYH PRGHOV RI FRQVXPSWLRQ�
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6HFWLRQ � H[DPLQHV WKH UHODWLRQ EHWZHHQ DOFRKRO FRQVXPSWLRQ DQG WKH

SUR[\ VHULHV FRQVLGHUHG LQ WKLV SDSHU� WKH GHDWK UDWH IURP FLUUKRVLV� $Q H[�
WHQVLYH PHGLFDO OLWHUDWXUH GRFXPHQWV WKH FUXFLDO UROH RI DOFRKRO FRQVXPSWLRQ

LQ SURGXFLQJ FLUUKRVLV� DQG D VXEVWDQWLDO HDUOLHU OLWHUDWXUH XVHV FLUUKRVLV DV D

SUR[\ IRU WUXH DOFRKRO FRQVXPSWLRQ �H�J�� &RRN ������� &RRN DQG 7DXFKHQ

������� &KDORXSND� *URVVPDQ� %HFNHU DQG 0XUSK\ �������� &LUUKRVLV LV

SUREDEO\ EHWWHU FRUUHODWHG ZLWK KHDY\ DOFRKRO FRQVXPSWLRQ WKDQ ZLWK FDVXDO

FRQVXPSWLRQ� EXW KHDY\ FRQVXPSWLRQ DFFRXQWV IRU PXFK RI WRWDO FRQVXPS�

WLRQ DQG LV PRUH UHOHYDQW WR SROLF\ TXHVWLRQV LQ PDQ\ FDVHV�

7KH HYLGHQFH SUHVHQWHG KHUH VKRZV WKHUH KDV EHHQ D VWURQJ UHODWLRQ EH�

WZHHQ DOFRKRO FRQVXPSWLRQ DQG FLUUKRVLV GXULQJ PRVW RI WKH SHULRG IRU ZKLFK

GDWD RQ ERWK VHULHV DUH DYDLODEOH� 7KLV GRHV QRW QHFHVVDULO\ YDOLGDWH WKH XVH

RI FLUUKRVLV WR PHDVXUH DOFRKRO FRQVXPSWLRQ GXULQJ 3URKLELWLRQ� VLQFH 3UR�
KLELWLRQ PLJKW KDYH DOWHUHG WKH UHODWLRQ EHWZHHQ DOFRKRO FRQVXPSWLRQ DQG

FLUUKRVLV� (YLGHQFH SURYLGHG LQ 0LURQ DQG =ZLHEHO ������� KRZHYHU� VXJJHVWV

WKDW RI WKH DYDLODEOH SUR[LHV� FLUUKRVLV PDNHV WKH EHVW FDVH IRU WKH H�FDF\ RI

3URKLELWLRQ� 0RUHRYHU� DW OHDVW RQH SODXVLEOH NLQG RI ELDV ^ WKH XQGHUGLDJQR�

VLV RI FLUUKRVLV EHFDXVH RI VWLJPD DWWDFKHG WR DOFRKRO FRQVXPSWLRQ ^ LPSOLHV

WKDW WKH FRQFOXVLRQV SURYLGHG EHORZ DUH� LI DQ\WKLQJ� XQGHUVWDWHG� $QG LQ

DQ\ HYHQW� FLUUKRVLV LV WKH SUR[\ XVHG WR VXSSRUW PRVW H[LVWLQJ FODLPV DERXW

3URKLELWLRQ
V H�HFW RQ DOFRKRO FRQVXPSWLRQ� VR LW PDNHV VHQVH WR H[DPLQH

FLUUKRVLV GHVSLWH DQ\ OLPLWDWLRQV�

6HFWLRQ � HYDOXDWHV WKH LPSDFW RI 3URKLELWLRQ RQ WKH FLUUKRVLV GHDWK UDWH�

WDNLQJ LQWR DFFRXQW RWKHU SRVVLEOH GHWHUPLQDQWV RI ERWK FLUUKRVLV DQG DOFRKRO

FRQVXPSWLRQ� 2QH NH\ GHWHUPLQDQW LV WKH DJH VWUXFWXUH RI WKH SRSXODWLRQ�
ZKLFK WXUQV RXW WR SOD\ D FUXFLDO UROH LQ XQGHUVWDQGLQJ WKH LPSDFW RI 3UR�

KLELWLRQ RQ WKH FRQVXPSWLRQ RI DOFRKRO� $QRWKHU LPSRUWDQW GHWHUPLQDQW LV

ODJJHG YDOXHV RI FLUUKRVLV DQG DOFRKRO FRQVXPSWLRQ� DV LPSOLHG E\ WKH %HFNHU

DQG 0XUSK\ ������ PRGHO RI UDWLRQDO DGGLFWLRQ DQG E\ WKH G\QDPLFV RI WKH

UHODWLRQ EHWZHHQ DOFRKRO FRQVXPSWLRQ DQG FLUUKRVLV� 7KH WKLUG FULWLFDO IDFWRU

LV :RUOG :DU ,� ZKLFK UHGXFHG DOFRKRO FRQVXPSWLRQ DQG FLUUKRVLV WKURXJK

D YDULHW\ RI PHFKDQLVPV� 7KH DQDO\VLV DOVR DFFRXQWV IRU WKH H�HFWV RI DO�

FRKROLF EHYHUDJH WD[HV� VWDWH SURKLELWLRQ ODZV� GUXJ SURKLELWLRQ� DQG WKH

YDU\LQJ HQIRUFHPHQW RI FRQVWLWXWLRQDO SURKLELWLRQ� 7KHVH IDFWRUV SOD\ VRPH

UROH� EXW WKH\ GR QRW FKDQJH WKH FRQFOXVLRQV VXJJHVWHG E\ WKH PRUH SDUVL�

PRQLRXV VSHFL�FDWLRQV WKDW DFFRXQW VLPSO\ IRU DJH H�HFWV� ODJV� DQG ::,�
7KDW FRQFOXVLRQ LV WKDW 3URKLELWLRQ H[HUWHG D PRGHVW DQG SRVVLEO\ HYHQ D

VPDOO SRVLWLYH H�HFW RQ WKH FRQVXPSWLRQ RI DOFRKRO�

6HFWLRQ � FRQFOXGHV E\ GLVFXVVLQJ SRVVLEOH LQWHUSUHWDWLRQV RI WKH UHVXOWV�
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VSHFL�FDOO\ WKH VPDOO DQG SRVVLEO\ SRVLWLYH H�HFW RI 3URKLELWLRQ RQ DOFRKRO

FRQVXPSWLRQ� 2QH SRVVLELOLW\ LV WKDW WKH GHPDQG IRU DOFRKRO LV UHODWLYHO\
LQHODVWLF� EXW PDQ\ HDUOLHU VWXGLHV �QG VXEVWDQWLDO HODVWLFLW\ LQ WKH GHPDQG

IRU DOFRKRO� $ VHFRQG SRVVLELOLW\ LV WKDW 3URKLELWLRQ FUHDWHG D IRUELGGHQ IUXLW

H�HFW� LQFUHDVLQJ SUHIHUHQFHV IRU DOFRKRO DQG R�VHWWLQJ WKH GHSUHVVLQJ H�HFWV

RQ GHPDQG RI LQFUHDVHG SULFHV� 7KLV SRVVLELOLW\ LV LQWULJXLQJ� DQG DQHFGRWDO

HYLGHQFH VXJJHVWV LW SOD\HG D UROH� EXW WKLV SDSHU R�HUV QR FRQFUHWH HYLGHQFH

LQ WKDW GLUHFWLRQ RWKHU WKDQ WKH IDFW WKDW DOFRKRO FRQVXPSWLRQ IDLOHG WR

GHFOLQH�

7KH UHPDLQLQJ SRWHQWLDO H[SODQDWLRQ IRU WKH SDSHU
V NH\ UHVXOW LV WKDW

3URKLELWLRQ IDLOHG WR LQFUHDVH DOFRKRO SULFHV VXEVWDQWLDOO\ EHFDXVH EODFN PDU�

NHW VXSSOLHUV IDFHG ORZ PDUJLQDO FRVWV RI HYDGLQJ JRYHUPHQW UHJXODWLRQ DQG

WD[HV� 7KH H[LVWLQJ ZLVGRP� EDVHG FKLH�\ RQ :DUEXUWRQ ������ DQG )LVKHU
������������ LV WKDW 3URKLELWLRQ UDLVHG DOFRKRO SULFHV PDUNHGO\� EXW IXUWKHU

H[DPLQDWLRQ RI WKLV HYLGHQFH VKRZV WKDW SULFHV GLG QRW QHFHVVDULO\ ULVH E\

PXFK DQG PD\ HYHQ KDYH GHFOLQHG� 7KXV� WKHUH LV QRW QHFHVVDULO\ D KXJH

VXUSULVH LQ WKH PRGHVW UHVSRQVH RI DOFRKRO FRQVXPSWLRQ WR 3URKLELWLRQ�

� )UDPHZRUN IRU $QDO\VLV

7KLV VHFWLRQ SUHVHQWV D IUDPHZRUN LQ ZKLFK WR DQDO\]H WKH H�HFWV RI 3URKLEL�

WLRQ RQ DOFRKRO FRQVXPSWLRQ� 7KH IUDPHZRUN FRQVLVWV HVVHQWLDOO\ RI GHPDQG
DQG VXSSO\ FXUYHV IRU DOFRKRO FRQVXPSWLRQ� DXJPHQWHG E\ WKH UHODWLRQ EH�

WZHHQ WUXH DOFRKRO FRQVXPSWLRQ DQG D SUR[\ IRU WKDW FRQVXPSWLRQ� 7KH

HVWLPDWLRQ VWUDWHJ\ SURSRVHG FDQQRW GLVHQWDQJOH WKH VWUXFWXUDO SDUDPHWHUV

RI WKH PRGHO� EXW LW FDQ GHWHUPLQH WKH UHGXFHG IRUP LPSDFW RI 3URKLELWLRQ

RQ DOFRKRO FRQVXPSWLRQ� $VVXPLQJ 3URKLELWLRQ FDQ EH WDNHQ DV H[RJHQRXV�

WKLV LV DQ LQWHUHVWLQJ H�HFW WR HVWLPDWH�

��� $OFRKRO 'HPDQG DQG 6XSSO\

7KH EDVLF WKHRUHWLFDO VWUXFWXUH LV WKH %HFNHU DQG 0XUSK\ ������ PRGHO RI

UDWLRQDOO\ DGGLFWLYH FRQVXPSWLRQ� $VVXPH WKH FRQVXPHU VROYHV

PD[��
L ��

LX�DW�L� VW�L� \W�L� ���

V�W� ��
L ��� �� � U��L�SW�LDW�L � \W�L� � Z� ���

VW  ��� ��VW�� � DW� ���
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ZKHUH DW LV DOFRKRO FRQVXPSWLRQ� VW LV WKH VWRFN RI SDVW DOFRKRO FRQVXPSWLRQ�
� LV WKH GHSUHFLDWLRQ UDWH RI WKDW VWRFN� \W LV D YHFWRU RI RWKHU FRQVXPSWLRQ
JRRGV� SW LV WKH UHODWLYH SULFH RI DOFRKRO� U LV WKH UHDO LQWHUHVW UDWH� DQG Z�
LV LQLWLDO ZHDOWK��

7KH �UVW�RUGHU FRQGLWLRQV IRU WKLV SUREOHP DUH

X\  � ���

DQG

XD ��
�

L ��
L��� ��LXV  �SW� ���

ZKHUH � LV WKH /DJUDQJH PXOWLSOLHU RQ WKH ZHDOWK FRQVWUDLQW� 7R PDNH WKLV
PRGHO HPSLULFDOO\ WUDFWDEOH� , IROORZ %HFNHU� *URVVPDQ DQG 0XUSK\ ������

DQG HVSHFLDOO\ &KDORXSND ������ LQ DVVXPLQJ WKDW X��� LV TXDGUDWLF�

X���  �DDW � �VVW � �\\W � �� ���DDD
�
W � �� ���VVV

�
W � �� ���\\\

�
W

��DVDWVW � �D\DW\W � �V\VW\W� ���

,PSRVLQJ ���� VXEVWLWXWLQJ RXW IRU \W IURP ���� DQG UHDUUDQJLQJ \LHOGV

DW  £� � £�SW�� � £�SW � £�SW�� � £�DW�� � £�DW�� ���

ZKHUH £� LV QHJDWLYH DQG £�� £�� £� DQG £� DUH SRVLWLYH� 7KLV HTXDWLRQ

\LHOGV D VWDEOH VROXWLRQ IRU DW XQGHU DSSURSULDWH FRQGLWLRQV RQ WKH URRWV RI

WKH FKDUDFWHULVWLF HTXDWLRQ�

7ZR VSHFLDO FDVHV RI WKLV PRGHO DUH ZRUWK QRWLQJ� ,I FRQVXPHUV DUH P\�
RSLF� PHDQLQJ WKH\ VHW WKH GLVFRXQW UDWH HTXDO WR LQ�QLW\� WKHQ WKH IXWXUH

SULFH DQG FRQVXPSWLRQ WHUPV GURS RXW RI HTXDWLRQ ���� ,I DOFRKRO FRQVXPS�

WLRQ LV QRW DGGLFWLYH� WKHQ DOO WHUPV RWKHU WKDQ FXUUHQW SULFH GURS RXW� 7KH

HPSLULFDO ZRUN EHORZ FRQVLGHUV DOO WKUHH YDULDQWV RI WKH PRGHO�

7KH VSHFL�FDWLRQ GHVFULEHG VR IDU GRHV QRW DOORZ IRU DQ\ GLUHFW H�HFW RI

3URKLELWLRQ RQ WKH GHPDQG IRU DOFRKRO� LQVWHDG� LW DVVXPHV WKDW DQ\ GLUHFW

H�HFW LV RQ WKH FRVW RI SURGXFLQJ RU VHOOLQJ DOFRKRO� ZKLFK LV WKHQ WUDQVPLWWHG

WR GHPDQG WKURXJK SULFH� 7KLV DVVXPSWLRQ LV D XVHIXO EHQFKPDUN� EXW WKHUH

DUH VHYHUDO PHFKDQLVPV WKURXJK ZKLFK 3URKLELWLRQ PLJKW D�HFW GHPDQG GL�

UHFWO\� 2Q WKH RQH KDQG� 3URKLELWLRQ PLJKW VWLJPDWL]H DOFRKRO FRQVXPSWLRQ�

�7KLV VSHFL�FDWLRQ RI WKH FRQVXPHU
V SUREOHP LJQRUHV DQ\ XQFHUWDLQW\ DERXW IXWXUH

SULFHV RU LQFRPH� ZKLFK VLPSOL�HV WKH SUHVHQWDWLRQ� 8QGHU WKH DVVXPSWLRQ RI TXDGUDWLF

SUHIHUHQFHV� ZKLFK LV LPSRVHG WKURXJKRXW� WKH GHULYDWLRQV EHORZ KROG DV DQ DSSUR[LPD�

WLRQ HYHQ ZKHQ XQFHUWDLQW\ LV SHUPLWWHG� ,Q WKH QH[W VXEVHFWLRQ� , GLVFXVV HVWLPDWLRQ

SURFHGXUHV WKDW DUH UREXVW WR WKH SUHVHQFH RI XQFHUWDLQW\�
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LQFUHDVH XQFHUWDLQW\ DERXW TXDOLW\� RU GHFUHDVH WKH DYDLODELOLW\ RI DOFRKRO

KROGLQJ WKH PRQHWDU\ SULFH FRQVWDQW� HDFK RI WKHVH H�HFWV ZRXOG ORZHU GH�
PDQG IRU DQ\ JLYHQ PRQHWDU\ SULFH� $OWHUQDWLYHO\� 3URKLELWLRQ PLJKW FUHDWH

D IRUELGGHQ IUXLW H�HFW� ZKLFK ZRXOG WHQG WR UDLVH FRQVXPSWLRQ IRU DQ\ JLYHQ

PRQHWDU\ SULFH� 7KXV� WKH WRWDO H�HFW RI 3URKLELWLRQ RQ GHPDQG LV DPELJX�

RXV EXW SUREDEO\ QHJDWLYH RYHUDOO�

7KH VLPSOHVW ZD\ WR LQFRUSRUDWH DQ\ H�HFWV RI 3URKLELWLRQ RQ WKH GHPDQG

IRU DOFRKRO LV WR PDNH WKH LQWHUFHSW WHUP LQ WKH PDUJLQDO XWLOLW\ RI DOFRKRO

FRQVXPSWLRQ VFKHGXOH GHSHQG RQ 3URKLELWLRQ�

XD  �33W � �D � �DDDW � �DVVW � �D\\W� ���

ZKHUH 3W LV D PHDVXUH RI 3URKLELWLRQ� :LWK WKLV PRGL�FDWLRQ� HTXDWLRQ ���

EHFRPHV

DW  £� � £�SW�� � £�SW � £�SW�� � £�DW�� � £�DW�� �

�£�3W�� � £�3W � £�3W��� ���

,Q WKLV VSHFL�FDWLRQ� £� DQG £� DUH SRVLWLYH� ZKLOH £� LV QHJDWLYH� DVVXPLQJ

WKH H�HFW RI 3URKLELWLRQ RQ WKH PDUJLQDO XWLOLW\ RI DOFRKRO FRQVXPSWLRQ LV

QHJDWLYH� 7KXV� 3URKLELWLRQ DFWV OLNH D FRPSRQHQW RI SULFH�
7R FORVH WKH PRGHO� , DVVXPH WKDW WKH PDUNHW IRU DOFRKRO LV SHUIHFWO\

FRPSHWLWLYH� VR

SW  �3W � �W� ����

ZKHUH �W LV WKH PDUJLQDO FRVW RI SURGXFLQJ DOFRKRO LQ WKH DEVHQFH RI 3URKL�

ELWLRQ DQG �3W LV WKH H�HFW RI 3URKLELWLRQ RQ WKH PDUJLQDO FRVW RI SURGXFLQJ

DOFRKRO�� 7KH QRQ�3URKLELWLRQ FRPSRQHQW RI PDUJLQDO FRVW LQFOXGHV ERWK

PDUJLQDO SURGXFWLRQ FRVWV� VXFK DV PDWHULDOV� FDSLWDO DQG ODERU FRVWV� DQG

JRYHUQPHQW SROLFLHV RWKHU WKDQ SURKLELWLRQ WKDW D�HFW PDUJLQDO FRVWV� VXFK

DV DOFRKROLF EHYHUDJH WD[HV�
7KH XVXDO SUHVXPSWLRQ LV WKDW 3URKLELWLRQ UDLVHV WKH PDUJLQDO FRVW RI

VXSSO\LQJ DOFRKRO� VR WKDW � LV SRVLWLYH LQ ����� 0DUJLQDO SURGXFWLRQ� GLVWUL�

EXWLRQ DQG WUDQVSRUWDWLRQ FRVWV DUH KLJKHU XQGHU 3URKLELWLRQ EHFDXVH VXS�

SOLHUV PXVW HYDGH GHWHFWLRQ E\ SROLFH DQG RWKHU ODZ HQIRUFHPHQW DXWKRULWLHV�

0DUJLQDO ODERU FRVWV DUH KLJKHU XQGHU 3URKLELWLRQ WR WKH H[WHQW WKHUH LV

VWLJPD DWWDFKHG WR ZRUNLQJ LQ D SURKLELWHG LQGXVWU\� 2Q WKH RWKHU KDQG�

�0LURQ DQG =ZLHEHO ������ VXJJHVW WKDW JRYHUQPHQW SURKLELWLRQV WHQG WR LQFUHDVH PDU�
NHW SRZHU LQ WKH VXSSO\ RI WKH SURKLELWHG FRPPRGLW\� 7KLV LPSOLHV WKDW WKH VXSSO\ RI
DOFRKRO PD\ KDYH EHHQ OHVV FRPSHWLWLYH GXULQJ 3URKLELWLRQ WKDQ RWKHUZLVH�
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WKH PDUJLQDO FRVWV RI HYDGLQJ JRYHUQPHQW UHJXODWLRQV RWKHU WKDQ 3URKLEL�

WLRQ DUH OLNHO\ WR EH ORZHU IRU DOFRKRO VXSSOLHUV XQGHU 3URKLELWLRQ� DV DUH
WKH PDUJLQDO FRVWV RI HYDGLQJ LQFRPH RU H[FLVH WD[HV� )XUWKHU� EODFN PDUNHW

VXSSOLHUV PD\ ZHOO VSHQG OHVV RQ DGYHUVWLVLQJ WKDQ OHJDO PDUNHW VXSSOLHUV�

ZKLFK FDQ WKHQ SHUPLW ORZHU SULFHV �0RWWD� ������ 0DQ\ RI WKHVH R�VHWWLQJ

H�HFWV ZHUH SUREDEO\ VPDOOHU GXULQJ $OFRKRO 3URKLELWLRQ WKDQ WKH\ ZRXOG

EH QRZ� VLQFH JRYHUQPHQW UHJXODWLRQ ZDV UHODWLYHO\ PRGHVW DQG PDUJLQDO

LQFRPH WD[ UDWHV ZHUH ORZ� 1HYHUWKHOHVV� WKH QHW H�HFW RI 3URKLELWLRQ RQ

SULFH ZDV QRW QHFHVVDULO\ ODUJH DQG SRVVLEO\ QRW HYHQ SRVLWLYH�

��� (VWLPDWLRQ RI WKH 0RGHO

,I GDWD RQ WKH TXDQWLW\ DQG SULFH RI DOFRKRO ZHUH DYDLODEOH ERWK GXULQJ DQG

RXWVLGH RI WKH 3URKLELWLRQ SHULRG� HVWLPDWLRQ RI 3URKLELWLRQ
V LPSDFW RQ DO�

FRKRO FRQVXPSWLRQ ZRXOG EH VWUDLJKWIRUZDUG� 2/6 HVWLPDWLRQ RI ���� ZRXOG

\LHOG FRQVLVWHQW HVWLPDWHV RI 3URKLELWLRQ
V H�HFW RQ WKH SULFH RI DOFRKRO� DQG

,9 HVWLPDWLRQ RI ��� ZRXOG \LHOG FRQVLVWHQW HVWLPDWHV RI WKH UHODWLRQ EHWZHHQ

WKH TXDQWLW\ RI DOFRKRO FRQVXPHG DQG WKH SULFH� 6ROYLQJ ��� IRU WKH ORQJ UXQ

H�HFW RI SULFH RQ FRQVXPSWLRQ DQG WKHQ XVLQJ WKH LPSOLHG FKDQJH LQ SULFH

GXH WR 3URKLELWLRQ ZRXOG WKHQ SURYLGH DQ HVWLPDWH RI 3URKLELWLRQ
V QHW H�HFW
RQ DOFRKRO FRQVXPSWLRQ�

8QIRUWXQDWHO\� SULFH GDWD DUH QRW DYDLODEOH IRU PXFK RI WKH UHOHYDQW VDP�

SOH SHULRG� DQG DOFRKRO FRQVXPSWLRQ GDWD DUH QRW DYDLODEOH GXULQJ 3URKL�

ELWLRQ� , WKHUHIRUH DGRSW D GL�HUHQW VWUDWHJ\ IRU HVWLPDWLQJ WKH LPSDFW RI

3URKLELWLRQ RQ DOFRKRO FRQVXPSWLRQ�

7R DYRLG WKH QHHG IRU SULFH GDWD� , VXEVWLWXWH ���� LQWR ��� WR JHW

DW  £� � �£� � £��3W�� � �£� � £��3W � �£� � £��3W��

�£�DW�� � £�DW�� � £��W�� � £��W � £��W��� ����

7KLV HTXDWLRQ LV D UHGXFHG IRUP UHODWLQJ DOFRKRO FRQVXPSWLRQ WR 3URKLEL�

WLRQ DQG WKH RWKHU GHWHUPLQDQWV RI PDUJLQDO FRVW� , GLVFXVV VSHFL�FDWLRQV

IRU WKH PDUJLQDO FRVW WHUP IXUWKHU EHORZ� *LYHQ D SDUWLFXODU VSHFL�FDWLRQ�

���� ZRXOG EH HVWLPDEOH LI GDWD RQ DOFRKRO FRQVXPSWLRQ ZHUH DYDLODEOH ERWK

GXULQJ DQG RXWVLGH RI WKH 3URKLELWLRQ SHULRG�

'DWD RQ DOFRKRO FRQVXPSWLRQ DUH QRW DYDLODEOH GXULQJ 3URKLELWLRQ� KRZ�

HYHU� 7R DGGUHVV WKLV SUREOHP� , DVVXPH WKH H[LVWHQFH RI D SUR[\ VHULHV WKDW

LV UHODWHG WR DOFRKRO FRQVXPSWLRQ E\

FW  ��/���DW � �W� ����

�



ZKHUH FW LV WKH SUR[\ VHULHV� ��/� LV D SRO\QRPLDO LQ WKH ODJ RSHUDWRU� DQG �W

LV D YHFWRU RI H[RJHQRXV GHWHUPLQDQWV RI FW� 7KLV VSHFL�FDWLRQ DOORZV DOFRKRO
FRQVXPSWLRQ WR D�HFW WKH SUR[\ VHULHV ZLWK D ODJ� ZKLFK LV OLNHO\ WKH FDVH�

H�J�� IRU FLUUKRVLV� )RU WUDFWDELOLW\ , DVVXPH WKURXJKRXW WKDW

��/�  ��
L ��

L/L� ����

VR ���� FDQ EH ZULWWHQ DV

FW  �FW�� � �DW � �W� ����

7KH WHUP �W ZLOO KDYH SRVLWLYH PHDQ LI WKH SUR[\ FDQ RFFXU HYHQ ZKHQ DOFRKRO

FRQVXPSWLRQ LV ]HUR �ZKLFK LV WKH FDVH IRU FLUUKRVLV�� DQG LW ZLOO FRQWDLQ D

WUHQG LI WKHUH KDV EHHQ V\VWHPDWLF GULIW LQ WKH UHODWLRQ EHWZHHQ DOFRKRO FRQ�

VXPSWLRQ DQG WKH SUR[\ �H�J�� LQ WKH DELOLW\ WR WUHDW RU GLDJQRVLV FLUUKRVLV��
$QRWKHU SRVVLELOLW\� FRQVLGHUHG IXUWKHU EHORZ� LV WKDW �W LQFOXGHV LQIRUPDWLRQ

RQ WKH GHPRJUDSKLF VWUXFWXUH RI WKH SRSXODWLRQ� VLQFH WKH H�HFW RI DQ\ JLYHQ

TXDQWLW\ RI DOFRKRO FRQVXPSWLRQ LV OLNHO\ WR GHSHQG RQ WKH DJH DQG VH[ RI

WKRVH GRLQJ WKH FRQVXPLQJ�

6ROYLQJ ���� IRU DW� VXEVWLWXWLQJ LQWR ����� DQG UHDUUDQJLQJ SURGXFHV WKH

PDLQ HVWLPDWLRQ HTXDWLRQ HPSOR\HG LQ WKLV SDSHU�

FW  �� � ��FW�� � ��FW�� � ��FW�� � ��3W � ��3W�� � ��3W��

����W � ���W�� � ���W�� � ����W � ����W�� � ����W��� ����

7KLV HTXDWLRQ UHODWHV WKH SUR[\ VHULHV� FW� WR LWV RZQ ODJV� FXUUHQW DQG
ODJJHG YDOXHV RI WKH 3URKLELWLRQ YDULDEOH� FXUUHQW DQG ODJJHG YDOXHV RI QRQ�

3URKLELWLRQ PDUJLQDO FRVWV� DQG FXUUHQW DQG ODJJHG YDOXHV RI DQ\ H[RJHQRXV

GHWHUPLQDQWV RI WKH SUR[\ VHULHV� 7KH �UVW DQG VHFRQG ODJV DUH LPSOLHG E\

WKH UDWLRQDOO\ DGGLFWLYH VWUXFWXUH RI WKH SUHIHUHQFHV DOORZHG DERYH� ZKLOH WKH

WKLUG ODJ RI WKH SUR[\ VHULHV LV LPSOLHG E\ WKH ODJ LQ WKH H�HFW RI DOFRKRO RQ

WKH SUR[\�

, HPSOR\ WZR GL�HUHQW HVWLPDWLRQ VWUDWHJLHV� 7KH �UVW PDLQWDLQV WKH DV�

VXPSWLRQ RI QR XQFHUWDLQW\ LQ WKH FRQVXPHU
V SUREOHP DQG LPSRVHV WKDW WKH

QRQ�3URKLELWLRQ FRPSRQHQW RI PDUJLQDO FRVW LV VROHO\ D IXQFWLRQ RI REVHUY�

DEOH YDULDEOHV �VSHFL�FDOO\� D FRQVWDQW DQG D WLPH WUHQG�� 7KHVH DVVXPSWLRQV

LPSO\ WKDW RQH FDQ HVWLPDWH WKH HTXDWLRQ FRQVLVWHQWO\ E\ 2/6� DOWKRXJK
WKH\ DOVR LPSO\ WKDW VXFK HVWLPDWLRQ \LHOGV DQ 5� RI ����� 7KH VHFRQG

DSSURDFK DOORZV IRU XQFHUWDLQW\ LQ WKH FRQVXPHU
V SUREOHP DQG IRU DQ XQRE�

VHUYDEOH FRPSRQHQW RI PDUJLQDO FRVW� 7KH XQFHUWDLQW\ IDFLQJ WKH FRQVXPHU

�



LQWURGXFHV D VHFRQG�RUGHU PRYLQJ DYHUDJH HUURU� DV GRHV WKH XQREVHUYDEOH

FRPSRQHQW RI PDUJLQDO FRVW ZKHQ WKLV FRPSRQHQW LV VHULDOO\ XQFRUUHODWHG�
8QGHU WKHVH DVVXPSWLRQV� WKH WKLUG� IRXUWK DQG �IWK ODJV RI FLUUKRVLV DUH

YDOLG LQVWUXPHQWV IRU WKH LQFOXGHG ODJV RI FLUUKRVLV� VR WKH HTXDWLRQ FDQ EH

FRQVLVWHQWO\ HVWLPDWHG E\ ,9� ,I WKH XQREVHUYDEOH FRPSRQHQW RI PDUJLQDO

FRVW LV VHULDOO\ FRUUHODWHG XS WR DQ\ �QLWH QXPEHU RI ODJV� ,9 HVWLPDWLRQ RI

WKH HTXDWLRQ LV VWLOO SRVVLEOH EXW LQFUHDVLQJO\ SUREOHPDWLF EHFDXVH WKH FRU�

UHODWLRQ EHWZHHQ WKH LQVWUXPHQWV DQG WKH UHJUHVVRUV LV OLNHO\ WR EH ZHDN� ,

WKXV FRQVLGHU RQO\ 2/6 HVWLPDWHV DQG ,9 HVWLPDWHV WKDW DVVXPH ]HUR DXWR�

FRUUHODWLRQ LQ WKH XQREVHUYDEOH FRPSRQHQW RI PDUJLQDO FRVW�

,Q DGGLWLRQ WR HVWLPDWLQJ ����� , DOVR FRQVLGHU WKH P\RSLF DQG QRQ�

DGGLFWLYH YHUVLRQV RI WKH PRGHO� ,I FRQVXPHUV DUH P\RSLF� WKHQ ��  ��  

��  ���  �� ,I DOFRKRO FRQVXPSWLRQ LV QRQ�DGGLFWLYH� WKHQ LQ DGGLWLRQ
��  ��  ��  ���  �� 7KHVH VSHFLDO FDVHV DUH LQWHUHVWLQJ SDUWO\ EH�

FDXVH WKH\ FDQ EH FRPSDUHG ZLWK HDUOLHU UHVXOWV LQ WKH OLWHUDWXUH DQG SDUWO\

EHFDXVH WKH\ FRQVHUYH GHJUHHV RI IUHHGRP LQ WKH HVWLPDWLRQ�

*LYHQ FRQVLVWHQW HVWLPDWHV RI ����� WKH QHW H�HFW RI 3URKLELWLRQ RQ DOFRKRO

FRQVXPSWLRQ FDQ EH FRPSXWHG DV

GD G3  ��� � �� � ��� ��� �� � �� � ���� ����

7KLV HVWLPDWH LV D IXQFWLRQ RI ERWK VXSSO\ DQG GHPDQG FXUYH SDUDPHWHUV�

VR LW GRHV QRW VHSDUDWHO\ LGHQWLI\ 3URKLELWLRQ
V H�HFWV RQ WKH VXSSO\ RU GH�
PDQG IRU DOFRKRO� 7KH DSSURDFK LV QHYHUWKHOHVV LQWHUHVWLQJ� VLQFH IRU PDQ\

TXHVWLRQV LW LV WKH WRWDO H�HFW RI 3URKLELWLRQ WKDW LV UHOHYDQW� ,Q DGGLWLRQ�

DV QRWHG DERYH� GHPDQG VLGH H�HFWV PLJKW EH VPDOO UHODWLYH WR WKH VXSSO\

VLGH H�HFWV� LQ ZKLFK FDVH WKH QHW H�HFW FDQ EH LQWHUSUHWHG DV FRPLQJ IURP

VXSSO\ VLGH PHFKDQLVPV�

7KH DSSURDFK RXWOLQHG DERYH UHOLHV RQ WZR NH\ LGHQWLI\LQJ DVVXPSWLRQV�

7KH �UVW LV WKDW WKH UHODWLRQ EHWZHHQ DOFRKRO FRQVXPSWLRQ DQG WKH SUR[\

ZDV QRW D�HFWHG E\ WKH H[LVWHQFH RI 3URKLELWLRQ� DQG WKH VHFRQG LV WKDW WKH

H[LVWHQFH RI 3URKLELWLRQ ZDV QRW LWVHOI D IXQFWLRQ RI DOFRKRO FRQVXPSWLRQ�

6HFWLRQ � LQFOXGHV D GHIHQVH RI WKH �UVW DVVXPSWLRQ ZKLOH 6HFWLRQ � FRQWDLQV

D GHIHQVH RI WKH VHFRQG� 1DWXUDOO\� LW LV LPSRVVLEOH WR SURYH WKDW HLWKHU
DVVXPSWLRQ LV YDOLG� EXW , VKRZ WKDW XQGHU SODXVLEOH FRQGLWLRQV WKH ELDV LV

HLWKHU VPDOO RU OLNHO\ WR UHLQIRUFH WKH PDLQ FRQFOXVLRQV UHSRUWHG EHORZ�

�



� 7KH 5HODWLRQ %HWZHHQ $OFRKRO &RQVXPSWLRQ DQG

&LUUKRVLV

7KLV VHFWLRQ GRFXPHQWV WKDW WKH SUR[\ VHULHV FRQVLGHUHG LQ WKLV SDSHU� WKH

GHDWK UDWH IURP FLUUKRVLV RI WKH OLYHU� LV VWURQJO\ UHODWHG WR DOFRKRO FRQVXPS�

WLRQ SHU FDSLWD GXULQJ PRVW RI WKH QRQ�3URKLELWLRQ SHULRG� 7KLV HYLGHQFH

FDQQRW SURYH WKDW WKH UHODWLRQ UHPDLQHG XQFKDQJHG GXULQJ 3URKLELWLRQ� EXW

FRPELQHG ZLWK WKH H[WHQVLYH ELR�PHGLFDO DQG RWKHU HYLGHQFH WKDW DOFRKRO

FRQVXPSWLRQ FDXVHV PRVW FLUUKRVLV �H�J�� %HUNRZ ������� SS���������� WKLV
HYLGHQFH PDNHV D VWURQJ FDVH IRU XVLQJ WKH FLUUKRVLV GHDWK UDWH DV D SUR[\

IRU DOFRKRO FRQVXPSWLRQ� ,Q DGGLWLRQ� WKH H�HFW RI 3URKLELWLRQ RQ FLUUKRVLV

LV LQWHUHVWLQJ HYHQ LI FLUUKRVLV LV QRW D SHUIHFW LQGLFDWRU RI DOFRKRO FRQVXPS�

WLRQ� )RU H[DPSOH� FLUUKRVLV PLJKW EH PRUH UH�HFWLYH RI KHDY\ GULQNLQJ WKDQ

FDVXDO GULQNLQJ� EXW LW LV KHDY\ GULQNLQJ WKDW LV WKH SULQFLSDO FRQFHUQ RI

SXEOLF SROLFLHV WRZDUG DOFRKRO FRQVXPSWLRQ�

)LJXUHV � DQG � SUHVHQW GDWD RQ DOFRKRO FRQVXPSWLRQ DQG FLUUKRVLV�

UHVSHFWLYHO\�� 7KH GDWD RQ DOFRKRO FRQVXPSWLRQ DUH HVWLPDWHV RI WKH SHU

FDSLWD FRQVXPSWLRQ RI SXUH DOFRKRO� PHDVXUHG LQ JDOORQV� 7KHVH HVWLPDWHV

DUH FRPSXWHG DV D ZHLJKWHG VXP RI VHSDUDWH HVWLPDWHV IRU EHHU� VSLULWV� DQG

ZLQH� DVVXPLQJ SXUH DOFRKRO FRQWHQWV IRU HDFK FRPSRQHQW RI ������ ���� DQG

����� UHVSHFWLYHO\� $V GLVFXVVHG LQ GHWDLO E\ %ORFNHU ������� WKH SXUH DOFR�
KRO FRQWHQW RI VSLULWV LV GL�FXOW WR SLQ GRZQ SUHFLVHO\� EXW WKLV SUREOHP LV

XQOLNHO\ WR EH FULWLFDO IRU WKH PDLQ LVVXHV DGGUHVVHG KHUH�

&RPSDULVRQ RI WKH WZR �JXUHV VXJJHVWV D FRUUHODWLRQ EHWZHHQ DOFRKRO

FRQVXPSWLRQ DQG FLUUKRVLV� %RWK VHULHV GHFOLQH QRWLFHDEO\ MXVW EHIRUH WKH

RQVHW RI 3URKLELWLRQ DQG LQFUHDVH JUDGXDOO\ IRU WKH �UVW WKUHH GHFDGHV DI�

WHU UHSHDO RI 3URKLELWLRQ� %RWK VHULHV WKHQ LQFUHDVH PRUH UDSLGO\ IURP WKH

PLG�����
V WR WKH PLG�����
V DQG GHFOLQH IURP ���� WR WKH SUHVHQW� 7KH FRU�

UHODWLRQ LV REYLRXVO\ QRW SHUIHFW� DOFRKRO FRQVXPSWLRQ H[KLELWV D QRWLFHDEOH

�7KH DOFRKRO FRQVXPSWLRQ GDWD DUH EDVHG RQ WKRVH UHSRUWHG LQ 0LURQ ������� ZLWK WKH
IROORZLQJ PRGL�FDWLRQV� )RU WKH SHULRG ���������� , XVH EHHU�� VSLULWV�� DQG ZLQH�� )RU WKH
SHULRG ���������� , XVH EHHU�� VSLULWV�� DQG ZLQH�� )RU WKH SHULRG ���������� , XVH GDWD
RQ EHHU� VSLULWV DQG ZLQH DV UHSRUWHG LQ )RRG &RQVXPSWLRQ� 3ULFHV� DQG ([SHQGLWXUHV�
YDULRXV LVVXHV� SXEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUH� 7KHVH GDWD DUH WKH EDVLV
RI VHULHV� DQG VHULHV� UHSRUWHG LQ 0LURQ ������� EXW WKH XQGHUO\LQJ GRFXPHQW FRQWDLQV
GDWD RQ D SHU FDSLWD EDVLV XVLQJ WKH UHVLGHQW SRSXODWLRQ� FRQVLVWHQW ZLWK VHULHV� DQG
VHULHV�� 7KH FLUUKRVLV GDWD DUH IURP 9LWDO 6WDWLVWLFV RI WKH 8QLWHG 6WDWHV� DV UHSRUWHG LQ
+LVWRULFDO 6WDWLVWLFV RI WKH 8QLWHG 6WDWHV DQG YDULRXV 6WDWLVWLFDO $EWUDFWV� %RWK WKH DOFRKRO
FRQVXPSWLRQ VHULHV DQG WKH FLUUKRVLV VHULHV XVH WKH UHVLGHQW SRSXODWLRQ� DOO DJHV� WR FUHDWH
SHU FDSLWD HVWLPDWHV DQG LQFOXGH GDWD RQ $ODVND DQG +DZDLL EHJLQQLQJ LQ �����

�



VSLNH UHODWLYH WR FLUUKRVLV LQ WKH ����
V� DQG FLUUKRVLV VWDUWV GHFOLQLQJ VHYHUDO

\HDUV HDUOLHU WKDQ DOFRKRO FRQVXPSWLRQ GXULQJ WKH ����
V� 1HYHUWKHOHVV� WKH
RYHUDOO FRUUHODWLRQ DSSHDUV VWURQJO\ SRVLWLYH�

7DEOH � FRQ�UPV WKLV FRQFOXVLRQ E\ UHSRUWLQJ HVWLPDWHV RI HTXDWLRQ ����

XQGHU D UDQJH RI DX[LOOLDU\ DVVXPSWLRQV� $OO UHJUHVVLRQV LQFOXGH D FRQVWDQW

DQG D WLPH WUHQG LQ DGGLWLRQ WR DOFRKRO FRQVXPSWLRQ DQG�RU WKH ODJJHG

YDOXH RI FLUUKRVLV� 7KH VDPSOH SHULRG LV ���������� PLQXV WKH \HDUV RI FRQ�

VWLWXWLRQDO SURKLELWLRQ ������������ 7KH W�VWDWLVWLFV KDYH EHHQ FRPSXWHG

XVLQJ 1HZH\ DQG :HVW ������ VWDQGDUG HUURUV� 7KH UHJUHVVLRQV UHSRUWHG

LQ FROXPQV ������� LQFOXGH RQO\ WKH YDULDEOHV OLVWHG LQ WKH WDEOH� 7KRVH UH�

SRUWHG LQ FROXPQV ������� DOVR LQFOXGH WKH IUDFWLRQ RI WKH SRSXODWLRQ LQ WKH

DJH JURXSV ����� ������ � � �� ������ DQG �� DQG RYHU� 7KH OLQH RI WKH WDEOH

ODEHOHG ?$JH (�HFWV� JLYHV WKH PDUJLQDO VLJQL�FDQFH OHYHO IRU WKH WHVW RI WKH
H[FOXVLRQ RI WKHVH DJH YDULDEOHV�

7KH MXVWL�FDWLRQ IRU WKLV SDUWLFXODU ZD\ RI FRQWUROOLQJ IRU DJH H�HFWV LV

HVVHQWLDOO\ SUDJPDWLF� LW LV OLQHDU LQ HDVLO\ PHDVXUHG YDULDEOHV� DQG WKHVH YDUL�

DEOHV DULVH QDWXUDOO\ DV WKH DSSURSULDWH DJH FRQWUROV LQ WKH DOFRKRO GHPDQG

HTXDWLRQ �VHH EHORZ�� $Q\ VSHFL�FDWLRQ GHULYHG ULJRURXVO\ IURP PLFURHFR�

QRPLF IRXQGDWLRQV ZRXOG EH QRQ�OLQHDU� DQG QRQ�OLQHDULWLHV DUH XQOLNHO\ WR

EH ZHOO�HVWLPDWHG JLYHQ WKH OLPLWHG QXPEHU RI REVHUYDWLRQV DYDLODEOH KHUH�

,I LQGLYLGXDO OHYHO GDWD RQ FRQVXPSWLRQ DQG FLUUKRVLV ZHUH DYDLODEOH� VXFK

GDWD PLJKW VXSSRUW D PRUH GHWDLOHG DQDO\VLV RI WKLV UHODWLRQ� EXW VXFK DQ

LQYHVWLJDWLRQ LV RXWVLGH WKH VFRSH RI WKLV SDSHU�

7KH UHVXOWV LQ 7DEOH � VKRZ WKDW DOFRKRO FRQVXPSWLRQ LV D VWDWLVWLFDOO\

VLJQL�FDQW DQG TXDQWLWDWLYHO\ LPSRUWDQW GHWHUPLQDQW RI FLUUKRVLV DQG WKDW
WKH DJH VWUXFWXUH RI WKH SRSXODWLRQ SOD\V D FULWLFDO UROH LQ PHGLDWLQJ WKLV

UHODWLRQ� :KHQ ODJJHG FLUUKRVLV DQG WKH DJH YDULDEOHV DUH H[FOXGHG IURP WKH

UHJUHVVLRQ �FROXPQ ����� DOFRKRO FRQVXPSWLRQ HQWHUV VWDWLVWLFDOO\ VLJQL�FDQWO\

DQG KDV D VXEVWDQWLDO H�HFW RQ FLUUKRVLV� :KHQ ODJJHG FLUUKRVLV LV LQFOXGHG

LQ WKH UHJUHVVLRQ DQG WKH DJH YDULDEOHV DUH H[FOXGHG� KRZHYHU� WKH HVWLPDWHG

H�HFW RI DOFRKRO FRQVXPSWLRQ LV QRW RQO\ VWDWLVWLFDOO\ LQVLJQL�FDQW EXW WKH

ZURQJ VLJQ �FROXPQ ����� 7KLV DQRPDORXV UHVXOW GLVDSSHDUV RQFH WKH DJH

VWUXFWXUH YDULDEOHV DUH LQFOXGHG� DV VKRZQ LQ FROXPQV ��� DQG ���� ,Q WKLV

FDVH DOFRKRO FRQVXPSWLRQ LV VLJQL�FDQW� ZLWK WKH FRUUHFW VLJQ� DQG KDV D

VXEVWDQWLDO H�HFW RQ FLUUKRVLV��

�, REWDLQ JHQHUDOO\ VLPLODU UHVXOWV ZKHQ , HVWLPDWH WKH VSHFL�FDWLRQV LQ 7DEOH � IRU WKUHH
VXE�SHULRGV ����������� ���������� ���������� LQ ZKLFK WLPH SRWHQWLDO WLPH�FRQVLVWHQF\
SUREOHPV LQ WKH DOFRKRO FRQVXPSWLRQ GDWD DUH DEVHQW� VHH $SSHQGL[ 7DEOHV �D��F� , DOVR
REWDLQ JHQHUDOO\ VLPLODU UHVXOWV ZKHQ , XVH GDWD RQ EHHU RU VSLULWV FRQVXPSWLRQ UDWKHU WKDQ

��



7KH PDJQLWXGH RI WKH HVWLPDWHG H�HFW LQ 7DEOH � LV VXEVWDQWLDO� $F�

FRUGLQJ WR WKH HVWLPDWHV LQ FROXPQ ���� IRU H[DPSOH� DQ LQFUHDVH LQ SXUH
DOFRKRO FRQVXPSWLRQ IURP WKH UDQJH ������� JDOORQV SHU FDSLWD WR WKH UDQJH

������� JDOORQV SHU FDSLWD VKRXOG EH DVVRFLDWHG ZLWK DQ LQFUHDVH LQ WKH FLU�

UKRVLV GHDWK UDWH IURP WKH UDQJH RI �������� GHDWKV SHU ������� WR WKH UDQJH

��������� GHDWKV SHU �������� LQ IDFW� WKLV LV DOPRVW SUHFLVHO\ ZKDW RFFXUHG

EHWZHHQ WKH �UVW DQG VHFRQG KDOYHV RI WKH SRVW�::,, SHULRG� DV FDQ EH VHHQ

LQ )LJXUHV ��� DERYH�

7KLV HYLGHQFH PDNHV D VWURQJ FDVH IRU XVLQJ FLUUKRVLV DV D SUR[\ IRU DOFR�

KRO FRQVXPSWLRQ� EXW LW GRHV QRW SURYH WKDW WKH UHODWLRQ EHWZHHQ FLUUKRVLV

DQG DOFRKRO FRQVXPSWLRQ UHPDLQHG XQFKDQJHG GXULQJ 3URKLELWLRQ� 7KH PRVW

REYLRXV SRVVLELOLW\ LV WKDW 3URKLELWLRQ VWLJPDWL]HG DOFRKRO FRQVXPSWLRQ DQG

FDXVHG PHGLFDO R�FLDOV WR XQGHUUHSRUW GHDWKV IURP FLUUKRVLV� ,I WKLV LV WKH
PDLQ VRXUFH RI DQ\ FKDQJH LQ WKH UHODWLRQ� WKHQ HVWLPDWHV RI 3URKLELWLRQ
V

H�HFWV RQ FLUUKRVLV WHQG WR RYHUVWDWH 3URKLELWLRQ
V WUXH H�HFW RQ DOFRKRO FRQ�

VXPSWLRQ� 0RUHRYHU� 0LURQ DQG =ZLHEHO ������ GRFXPHQW WKDW WKUHH RWKHU

SUR[LHV IRU DOFRKRO FRQVXPSWLRQ ^ WKH GHDWK UDWH IURP DOFRKROLVP� WKH QXP�

EHU RI DGPLWWDQFHV WR PHQWDO KRVSLWDOV IRU DOFRKRO SV\FKRVLV� DQG WKH DUUHVW

UDWH IRU GUXQNHQQHVV ^ DOO VKRZ VPDOOHU GHFOLQHV GXULQJ PRVW RI 3URKLELWLRQ

WKDQ FLUUKRVLV� (DFK RI WKHVH SUR[LHV PLJKW DOVR EH ELDVHG� LQGHHG� VRPH

PLJKW VX�HU WKH VDPH ?VWLJPDWL]DWLRQ� ELDV DV FLUUKRVLV GHDWK UDWHV� 7KH

IDFW WKDW FLUUKRVLV VKRZV WKH ODUJHVW GHFOLQH� KRZHYHU� VXJJHVWV DW D PLQLPXP

WKDW WKLV SUR[\ LV WKH RQH PRVW OLNHO\ WR VKRZ D ODUJH H�HFW RI 3URKLELWLRQ

RQ DOFRKRO FRQVXPSWLRQ�

� 7KH (�HFW RI 3URKLELWLRQ RQ &LUUKRVLV

, WXUQ QRZ WR HVWLPDWLQJ WKH H�HFW RI 3URKLELWLRQ RQ FLUUKRVLV� , EHJLQ ZLWK

WKH VLPSOHVW SRVVLEOH VSHFL�FDWLRQ DQG WKHQ LQWURGXFH RWKHU IDFWRUV WKDW

PLJKW EH HPSLULFDOO\ UHOHYDQW GHWHUPLQDQWV RI FLUUKRVLV� 0RVW RI WKHVH RWKHU

IDFWRUV KDYH OLWWOH LPSDFW RQ WKH UHVXOWV� EXW WKUHH ^ WKH DJH VWUXFWXUH RI WKH

SRSXODWLRQ� WKH ODJV LPSOLHG E\ UDWLRQDOLW\ DQG DGGLFWLYHQHVV� DQG :RUOG

:DU , ^ SOD\ NH\ UROHV LQ PHGLDWLQJ WKH UHODWLRQ EHWZHHQ 3URKLELWLRQ DQG
FLUUKRVLV�

RQ WRWDO DOFRKRO FRQVXPSWLRQ� VHH $SSHQGL[ 7DEOHV �G��I� 7KH VLPLODULW\ RI WKH EHHU DQG
VSLULWV UHVXOWV ZLWK WKRVH EDVHG RQ WRWDO DOFRKRO VXJJHVWV WKDW LQFRQVLVWHQFLHV UHODWHG WR
WKH ?SURRI�JDOORQ SX]]OH� �%ORFNHU� ����� DUH QRW D PDMRU SUREOHP IRU WKH DQDO\VLV KHUH�

��



��� %DVHOLQH 6SHFL�FDWLRQ

7DEOH � SUHVHQWV HVWLPDWHV RI HTXDWLRQ ���� XQGHU D YDULHW\ RI DVVXPSWLRQV�

$OO VSHFL�FDWLRQV DVVXPH WKDW 3URKLELWLRQ FDQ EH PRGHOHG DV D GXPP\ YDUL�

DEOH WKDW LV RQH LQ WKH \HDUV RI FRQVWLWXWLRQDO SURKLELWLRQ ����������� DQG

]HUR RWKHUZLVH� &ROXPQV ������� UHSRUW 2/6 HVWLPDWHV DQG DVVXPH WKDW WKH

PDUJLQDO FRVW RI SURGXFLQJ DOFRKRO FDQ EH PRGHOHG DV D FRQVWDQW SOXV D WLPH

WUHQG� FROXPQV ������� UHSRUW ,9 HVWLPDWHV WKDW DOORZ IRU D VHULDOO\ XQFRUUH�

ODWHG VKRFN WR PDUJLQDO FRVW DQG IRU XQFHUWDLQW\�� &ROXPQ ��� LPSRVHV ERWK

WKDW SUHIHUHQFHV DUH QRQ�DGGLFWLYH DQG WKDW WKH H�HFW RI DOFRKRO RQ FLUUKRVLV

LV HQWLUHO\ FRQWHPSRUDQHRXV� &ROXPQ ��� LPSRVHV QRQ�DGGLFWLYHQHVV EXW DO�
ORZV IRU ODJJHG H�HFWV RI DOFRKRO FRQVXPSWLRQ RQ FLUUKRVLV� &ROXPQV ��� DQG

��� DOORZ DOFRKRO FRQVXPSWLRQ WR EH DGGLFWLYH EXW LPSRVH WKDW SUHIHUHQFHV

DUH P\RSLF� &ROXPQV ��� DQG ��� DOORZ IRU DGGLFWLYHQHVV DQG UDWLRQDOLW\

RI SUHIHUHQFHV� 7KH VDPSOH SHULRG LV ���������� PLQXV DQ\ \HDUV QHFHVVDU\

WR DFFRPPRGDWH WKH ODJ VWUXFWXUH LQ HDFK VSHFL�FDWLRQ� 1HZH\ DQG :HVW

������ W�VWDWLVWLFV DUH UHSRUWHG LQ SDUHQWKHVHV� 7KH OLQHV ODEHOHG ?,PSDFW

RI 3URKLELWLRQ� JLYH WKH HVWLPDWHG UHGXFHG�IRUP LPSDFW RI WKH 3URKLELWLRQ

GXPP\ RQ FLUUKRVLV �HTXDWLRQ ���� DERYH�� DORQJ ZLWK WKH PDUJLQDO VLJQL��

FDQFH OHYHO IURP WKH WHVW RI WKH K\SRWKHVLV WKDW WKLV H�HFW LV ]HUR�

7KH UHVXOWV LQ FROXPQ ��� VKRZ WKDW WKH FLUUKRVLV GHDWK UDWH ZDV LQGHHG

ORZHU GXULQJ 3URKLELWLRQ WKDQ EHIRUH RU DIWHU� $FFRUGLQJ WR WKH HVWLPDWHV�
FLUUKRVLV ZDV ORZHU E\ ���� GHDWKV SHU \HDU SHU ������� SRSXODWLRQ� ZKLFK

LV PRUH WKDQ D WKLUG RI LWV DYHUDJH QRQ�3URKLELWLRQ YDOXH� 7KLV LV WKH IDFW

WKDW VXSSRUWV FODLPV RI D VXEVWDQWLDO UROH IRU 3URKLELWLRQ LQ UHGXFLQJ DOFRKRO

FRQVXPSWLRQ� WKH IDFW LV DSSDUHQW IURP LQVSHFWLRQ RI )LJXUH �� 7KLV IDFW

GRHV QRW GHPRQVWUDWH WKDW 3URKLELWLRQ FDXVHG FRQVXPSWLRQ WR EH ORZHU�

KRZHYHU� EHFDXVH LW IDLOV WR DFFRXQW IRU DQ\ RI WKH RWKHU IDFWRUV WKDW PLJKW

KDYH LQ�XHQFHG DOFRKRO FRQVXPSWLRQ�

7KH UHPDLQLQJ FROXPQV RI WKH WDEOH WDNH D �UVW VWHS WRZDUG FRQWUROOLQJ

IRU WKHVH RWKHUV IDFWRUV� VSHFL�FDOO\� IRU WKH ODJ VWUXFWXUH LQ WKH FRQVXPSWLRQ

DQG FLUUKRVLV SURFHVVHV LPSOLHG E\ FRQVXPSWLRQ WKHRU\� $OORZLQJ VLPSO\ IRU

ODJV LQ WKH H�HFW RI DOFRKRO FRQVXPSWLRQ RQ FLUUKRVLV �FROXPQ ���� EDUHO\
FKDQJHV WKH HVWLPDWHG LPSDFW RI 3URKLELWLRQ� DOWKRXJK WKH LPSOLHG VWDQGDUG

HUURU RQ WKLV LPSDFW LQFUHDVHV� 7KH 2/6 HVWLPDWHV WKDW DOORZ IRU P\RSLF

RU UDWLRQDO DGGLFWLRQ �FROXPQV �������� VXJJHVW D PXFK VPDOOHU LPSDFW RI

3URKLELWLRQ� DQG LQ QHLWKHU FDVH LV WKH HVWLPDWHG LPSDFW VLJQL�FDQW� 7KH ,9

�,Q FROXPQ ��� WKH LQVWUXPHQWV DUH WKH VHFRQG DQG WKLUG ODJV RI FLUUKRVLV ZKLOH LQ
FROXPQ ��� WKH\ DUH WKH WKLUG� IRXUWK� DQG �IWK ODJV RI FLUUKRVLV�

��



HVWLPDWH WKDW DOORZV IRU DGGLFWLYHQHVV EXW DVVXPHV P\RSLD LPSOLHV D VPDOO

SRVLWLYH H�HFW RI 3URKLELWLRQ� ZKLOH WKH ,9 HVWLPDWH WKDW DOORZV IRU UDWLRQDOLW\
LV XQVWDEOH� 7KHVH EDVHOLQH UHVXOWV VXJJHVW WKDW 3URKLELWLRQ UHGXFHG DOFRKRO

FRQVXPSWLRQ E\ DW PRVW D PRGHUDWH DPRXQW� DFFRUGLQJ WR WKH UHVXOWV LQ

FROXPQ ���� IRU H[DPSOH� 3URKLELWLRQ UHGXFHG WKH FLUUKRVLV GHDWK UDWH E\

DERXW �� SHUFHQW FRPSDUHG WR LWV DYHUDJH QRQ�3URKLELWLRQ YDOXH�

7KH DQDO\VLV SUHVHQWHG VR IDU GRHV QRW DFFRXQW IRU D QXPEHU RI IDFWRUV

WKDW PLJKW KDYH PHGLDWHG WKH UHODWLRQ EHWZHHQ 3URKLELWLRQ DQG FLUUKRVLV� ,

QRZ LQYHVWLJDWH ZKHWKHU DFFRXQWLQJ IRU WKRVH IDFWRUV PRGL�HV WKH FRQFOXVLRQV

RI WKH DQDO\VLV DERYH�

��� &LUUKRVLV DQG WKH $JH 6WUXFWXUH RI WKH 3RSXODWLRQ

2QH SRWHQWLDOO\ LPSRUWDQW RPLVVLRQ IURP WKH VSHFL�FDWLRQ H[DPLQHG VR IDU LV

WKH DJH VWUXFWXUH RI WKH SRSXODWLRQ� $W D PLQLPXP� 7DEOH � GRFXPHQWV WKDW

WKH DJH VWUXFWXUH KDV DQ LPSRUWDQW LPSDFW RQ WKH FLUUKRVLV GHDWK UDWH DQG

VKRXOG WKHUHIRUH EH LQFOXGHG LQ WKH HVWLPDWLRQ RI HTXDWLRQ ����� ,Q DGGLWLRQ�

DJH LV NQRZQ WR EH D FULWLFDO GHWHUPLQDQW RI DOFRKRO FRQVXPSWLRQ �H�J�� %ODQH
DQG &KDIHW] �������� ZKLFK VXJJHVWV WKH DJH VWUXFWXUH VKRXOG EH LQFOXGHG LQ

WKH HVWLPDWLRQ HYHQ LI LW KDV QR GLUHFW H�HFW RQ FLUUKRVLV�

, DGGUHVV WKLV LVVXH E\ LQWURGXFLQJ DV UHJUHVVRUV WKH VDPH DJH VWUXFWXUH

YDULDEOHV FRQVLGHUHG LQ 7DEOH �� QDPHO\� WKH IUDFWLRQ RI WKH SRSXODWLRQ LQ

WKH DJH JURXSV ����� ������ ��� � ������ DQG �� DQG RYHU� , DOVR LQFOXGH

WKH �UVW RU �UVW DQG VHFRQG ODJV RI WKHVH YDULDEOHV� DV UHOHYDQW� ,QFOXVLRQ RI

WKH ODJV IROORZV ERWK IURP WKH GHULYDWLRQ RI ��� XQGHU WKH DVVXPSWLRQ WKDW

WKH PDUJLQDO XWLOLW\ RI DOFRKRO FRQVXPSWLRQ LV DGGLWLYHO\ DJH GHSHQGHQW DQG

IURP WKH VXEVWLWXWLRQ RI ���� LQWR ���� 8QGHU WKLV DSSURDFK� WKH FRH�FLHQWV

RQ WKH DJH YDULDEOHV DUH SRWHQWLDOO\ KDUG WR LQWHUSUHW� VLQFH WKH\ FDSWXUH WZR

ORJLFDOO\ GLVWLQFW PHFKDQLVPV� EXW WKH VHW RI VXFK YDULDEOHV VKRXOG FDSWXUH
PRVW RI WKH UHOHYDQW DJH H�HFWV�

7DEOH � UHSHDWV WKH UHJUHVVLRQV VKRZQ LQ 7DEOH �� EXW ZLWK WKH DJH VWUXF�

WXUH YDULDEOHV LQFOXGHG DV FRQWUROV� 7KH LQWURGXFWLRQ RI WKHVH YDULDEOHV KDV D

GUDPDWLF H�HFW RQ WKH LPSOLHG LPSDFW RI 3URKLELWLRQ� ,Q WKH QDLYH FDVH WKDW

LJQRUHV DOO ODJV �FROXPQ ����� 3URKLELWLRQ LV VWLOO VWDWLVWLFDOO\ VLJQL�FDQW EXW

WKLV HVWLPDWHG LPSDFW IDOOV E\ PRUH WKDQ KDOI FRPSDUHG WR 7DEOH �� 8QGHU

WKH DVVXPSWLRQ RI QRQ�DGGLFWLYHQHVV� LQ FROXPQ ���� WKH HVWLPDWHG LPSDFW

LV VWLOO QHJDWLYH EXW VWDWLVWLFDOO\ LQVLJQL�FDQW DQG WLQ\� ,Q WKH VSHFL�FDWLRQV

WKDW DOORZ SUHIHUHQFHV WR EH DGGLFWLYH DQG UDWLRQDO� WKH HVWLPDWHG LPSDFW

RI 3URKLELWLRQ LV VPDOO RU HYHQ SRVLWLYH DOWKRXJK QHYHU VWDWLVWLFDOO\ VLJQLI�

��



LFDQW� &RPSDULQJ 7DEOH � ZLWK 7DEOH � LQGLFDWHV WKDW FRQWUROOLQJ IRU WKH

DJH VWUXFWXUH RI WKH SRSXODWLRQ JHQHUDOO\ LPSOLHV D OHVV QHJDWLYH LPSDFW RI
3URKLELWLRQ�

2QH LQWHUHVWLQJ GL�HUHQFH EHWZHHQ WKH UHVXOWV LQ 7DEOHV � DQG � LV WKDW

WKH HVWLPDWHG SHUVLVWHQFH RI FLUUKRVLV LV ORZHU� IRU DQ\ JLYHQ VSHFL�FDWLRQ�

RQFH WKH DJH VWUXFWXUH RI WKH SRSXODWLRQ LV LQFOXGHG� 7KLV LV FRQVLVWHQW ZLWK

WKH UHVXOWV LQ 7DEOH �� LQ ZKLFK LQWURGXFWLRQ RI WKH DJH YDULDEOHV DOVR UHGXFHV

WKH HVWLPDWHG SHUVLVWHQFH RI FLUUKRVLV� 7KXV� RQH UHDVRQ WKH FLUUKRVLV GHDWK

UDWH DSSHDUV KLJKO\ SHUVLVWHQW LV EHFDXVH WKH FRQGLWLRQ WKDW DOORZV LW WR

RSHUDWH ^ D SRRO RI SHUVRQV WKH DSSURSULDWH DJH ^ LV LWVHOI KLJKO\ SHUVLVWHQW�

2QFH WKLV KDV EHHQ DFFRXQWHG IRU� FLUUKRVLV LV OHVV SHUVLVWHQW� VR WKH LPSOLHG

LPSDFW RI DQ\ JLYHQ FRH�FLHQW HVWLPDWH RQ WKH 3URKLELWLRQ GXPPLHV LV ORZHU�

7KH SRVLWLYH LPSDFW RI 3URKLELWLRQ UHSRUWHG LQ FROXPQV ��� DQG ��� RI
7DEOH � LV SX]]OLQJ� VLQFH WKH VWDQGDUG DVVXPSWLRQ LV WKDW 3URKLELWLRQ UDLVHG

WKH FRVWV RI SURGXFLQJ DQG VXSSO\LQJ DOFRKRO� WKHUHE\ LPSO\LQJ KLJKHU SULFHV

IRU DQ\ JLYHQ GHPDQG FXUYH� (YHQ LI GHPDQG LV WRWDOO\ SULFH LQHODVWLF� KLJKHU

SULFHV VKRXOG QRW LQFUHDVH FRQVXPSWLRQ� , GHIHU GLVFXVVLRQ RI WKLV LVVXH IRU

QRZ� VLQFH WKH LQWURGXFWLRQ RI RWKHU UHOHYDQW IDFWRUV LQWR WKH DQDO\VLV PLJKW

LPSO\ VLJQL�FDQW FKDQJHV LQ WKLV UHVXOW� ,W WXUQV RXW� KRZHYHU� WKDW WKH UHVXOW

LV IDLUO\ JHQHUDO� VR , GLVFXVV LW LQ GHWDLO LQ 6HFWLRQ ��

��� :RUOG :DU ,

7KH QH[W LVVXH WR DGGUHVV LV WKH UROH RI :RUOG :DU ,� ZKLFK PLJKW KDYH

D�HFWHG WKH SDWK RI FLUUKRVLV DQG DOFRKRO FRQVXPSWLRQ YLD D QXPEHU RI SRV�

VLEOH PHFKDQLVPV� 7R EHJLQ ZLWK� &RQJUHVV UHVWULFWHG WKH XVH RI IRRG LQ WKH

PDQXIDFWXUH RI DOFRKROLF EHYHUDJHV EHJLQLQJ LQ 6HSWHPEHU� ����� DQG LW RXW�

ODZHG WKH VDOH RI DOFRKROLF EHYHUDJHV EHJLQQLQJ LQ -XO\� ���� �6FKPHFNHELHU�

����� SS������ 6HFRQG� SDWULRWLVP PLJKW KDYH GLVFRXUDJHG FRQVXPSWLRQ RI
DOFRKRO� VLQFH JUDLQ DQG RWKHU UDZ LQJUHGLHQWV ZHUH FRQVLGHUHG YLWDO WR WKH

ZDU H�RUW� 7KLUG� WKH LQFUHGLEOH FDVXDOW\ UDWH GXH WR ::,� WKH ZRUOG�ZLGH

�X HSLGHPLF GXULQJ :RUOG :DU ,� DQG WKH SUH�ZDU GHFOLQH LQ LPPLJUDWLRQ

PLJKW KDYH DOWHUHG WKH GHPRJUDSKLF VWUXFWXUH RI WKH SRSXODWLRQ LQ ZD\V QRW

IXOO\ FDSWXUHG E\ WKH DJH VWUXFWXUH YDULDEOHV FRQVLGHUHG DERYH� )LQDOO\� DQWL�

*HUPDQ VHQWLPHQW PLJKW KDYH D�HFWHG SUHIHUHQFHV IRU DOFRKRO� DOWKRXJK WKLV

FRXOG KDYH VKRZQ XS PHUHO\ DV D VZLWFK IURP EHHU WR VSLULWV RU ZLQH�

7R DFFRXQW IRU WKHVH H�HFWV� 7DEOH � UHSRUWV HVWLPDWHV WKDW LQFOXGH D

GXPP\ YDULDEOH IRU WKH \HDUV ���� WKURXJK ����� 7KH UHVXOWV VKRZ �UVW

RI DOO WKDW FLUUKRVLV IHOO VXEVWDQWLDOO\ LQ WKH \HDUV MXVW SULRU WR WKH RQVHW

��



RI FRQVWLWXWLRQDO SURKLELWLRQ� DV )LJXUH � VXJJHVWV� ,Q WKH PRVW JHQHUDO

VSHFL�FDWLRQ� IRU H[DPSOH� WKH HVWLPDWHG LPSDFW LV DSSUR[LPDWHO\ �� SHUFHQW
RI WKH QRQ�3URKLELWLRQ YDOXH RI FLUUKRVLV� 7KH UHVXOWV DOVR VKRZ� KRZHYHU�

WKDW LQFOXVLRQ RI WKLV GXPP\ KDV OLWWOH H�HFW RQ WKH HVWLPDWHG LPSDFW RI

3URKLELWLRQ� 7KH HVWLPDWHG LPSDFW LV QRZ QHJDWLYH XQGHU ERWK 2/6 DQG ,9�

EXW WKH PDJQLWXGH LV VPDOO �OHVV WKDQ ��� RI WKH QRQ�3URKLELWLRQ YDOXH LQ

WKH VSHFL�FDWLRQV WKDW DOORZ IRU DGGLFWLYHQHVV� DQG VWDWLVWLFDOO\ LQVLJQL�FDQW�

7KHVH UHVXOWV DUH QRW VHQVLWLYH WR WKH H[DFW VSHFL�FDWLRQ RI WKH ?::,�

GXPP\� VLPLODU UHVXOWV KROG ZLWK D GXPP\ IRU ���������� ����� RU �����

�����

$W D SXUHO\ VWDWLVWLFDO OHYHO� WKH LQWHUSUHWDWLRQ RI WKH UHVXOWV LQ 7DEOH � LV

VWUDLJKWIRUZDUG� %HJLQQLQJ DURXQG ���������� VRPH IDFWRU RU VHW RI IDFWRUV

UHGXFHG FLUUKRVLV VXEVWDQWLDOO\ UHODWLYH WR LWV XVXDO OHYHO� *LYHQ WKH ORZ
OHYHO FLUUKRVLV REWDLQHG MXVW EHIRUH 3URKLELWLRQ� LWV VXEVHTXHQW HYROXWLRQ ZDV

WKHQ DOPRVW H[DFWO\ ZKDW ZDV LPSOLHG E\ WKH QDWXUDO G\QDPLFV RI FLUUKRVLV�

DOFRKRO FRQVXPSWLRQ� DQG WKH DJH VWUXFWXUH RI WKH SRSXODWLRQ� ,Q SDUWLFXODU�

FRQVWLWXWLRQDO SURKLELWLRQ SOD\HG YLUWXDOO\ QR UROH LQ UHGXFLQJ FLUUKRVLV EHORZ

ZKDW LW ZRXOG KDYH EHHQ RWKHUZLVH�

$W DQ HFRQRPLF OHYHO� WKH LQWHUSUHWDWLRQ RI WKHVH UHVXOWV LV OHVV REYLRXV�

VLQFH D QXPEHU RI SROLF\ DQG QRQ�SROLF\ HYHQWV DOO RFFXUUHG GXULQJ WKH WZR

WR WKUHH \HDUV MXVW EHIRUH 3URKLELWLRQ� 2Q WKH SROLF\ VLGH� WKH ZDU�WLPH

UHVWULFWLRQV RQ WKH XVH RI IRRG SURGXFWV WR PDNH DOFRKROLF EHYHUDJHV VHHP

XQOLNHO\ WR KDYH FUHDWHG VXFK GUDPDWLF UHGXFWLRQV LQ FLUUKRVLV RU DOFRKRO FRQ�

VXPSWLRQ� VLQFH WKHVH UHVWULFWLRQV GLG QRW SUHYHQW FRQVXPSWLRQ RI LPSRUWV

RU H[LVWLQJ VWRFNV� DQG WKH EXGJHW IRU HQIRUFHPHQW RI WKHVH UHVWULFWLRQV ZDV
HVVHQWLDOO\ ]HUR� 0RUHRYHU� UHGXFWLRQV LQ DOFRKRO FRQVXPSWLRQ DUH XQOLNHO\

WR KDYH FDXVHG VXFK ODUJH FRQWHPSRUDQHRXV GHFOLQHV LQ FLUUKRVLV� :DU�WLPH

SURKLELWLRQ SHU VH FRXOG QRW SRVVLEO\ KDYH FDXVHG WKH LQLWLDO GURSV LQ FRQ�

VXPSWLRQ RU FLUUKRVLV VLQFH LW GLG QRW WDNH H�HFW XQWLO -XO\ �� �����

$ PRUH SODXVLEOH H[SODQDWLRQ IRU WKHVH GUDPDWLF FKDQJHV LQ FRQVXPSWLRQ

DQG FLUUKRVLV LV �XFWXDWLRQV LQ WKH DJH VWUXFWXUH RI WKH SRSXODWLRQ WKDW DUH

QRW DFFRXQWHG IRU E\ WKH DJH YDULDEOHV LQFOXGHG LQ WKH UHJUHVVLRQV� 8QWLO

����� DQQXDO HVWLPDWHV RI WKH DJH FRPSRVLWLRQ RI WKH SRSXODWLRQ ZHUH EDVHG

RQ LQWHUSRODWLRQV RI GHFDGDO FHQVXV GDWD ZLWKRXW LQIRUPDWLRQ IURP DQQXDO

GDWD RQ ELUWKV� GHDWKV RU LPPLJUDWLRQ �%XUHDX RI WKH &HQVXV� ������ 7KXV�

IRU WKH SUH����� SHULRG� WKH DJH FRPSRVLWLRQ YDULDEOHV PLJKW PLVV LPSRUWDQW
LQ�XHQFHV RQ FLUUKRVLV DQG FRQVXPSWLRQ�

7KLV K\SRWKHVLV LV SDUWLFXODUO\ DSSHDOLQJ EHFDXVH WKHUH DUH WZR OLNHO\

VRXUFHV RI PDMRU FKDQJHV LQ WKH UHOHYDQW DVSHFWV RI WKH DJH VWUXFWXUH� )LUVW�

��



LPPLJUDWLRQ LQWR WKH 8QLWHG 6WDWHV IHOO GUDPDWLFDOO\ EHJLQQLQJ LQ ����� IURP

PRUH WKDQ � PLOOLRQ SHU \HDU LQ ��������� WR IHZHU WKDQ WKUHH KXQGUHG WKRX�
VDQG SHU \HDU LQ ���������� 1RW RQO\ ZHUH PDQ\ LPPLJUDQWV RI WKLV SHULRG

IURP FXOWXUHV WKDW WHQGHG WR FRQVXPH DOFRKRO KHDYLO\� PDQ\ LPPLJUDQWV

ZHUH DOVR \RXQJ DQG PDOH� ZKLFK WHQGV WR FRUUHODWH ZLWK KLJK DOFRKRO FRQ�

VXPSWLRQ DQG FLUUKRVLV� 6HFRQG� :RUOG :DU , DQG WKH �X HSLGHPLF RI ����

SURGXFHG DQ HQRUPRXV VXUJH LQ WKH GHDWK UDWH� DQG WKLV LQFUHDVH ZDV KLJK�

HVW DPRQJVW PDOHV� LQFOXGLQJ WKRVH LQ WKH DJH UDQJHV VXVFHSWLEOH WR FLUUKRVLV

�%XUHDX RI WKH &HQVXV� ����� SS�������� 7KH SRSXODWLRQ DW ULVN RI FLUUKR�

VLV ZDV WKHUHIRUH OLNHO\ WR KDYH EHHQ VXEVWDQWLDOO\ UHGXFHG GXULQJ WKH \HDUV

��������� UHODWLYH WR RWKHU SHULRGV�

7KXV� LW LV SRVVLEOH LI QRW OLNHO\ WKDW PXFK RI WKH GUDPDWLF SUH����� IDOO

LQ FLUUKRVLV DQG FRQVXPSWLRQ UH�HFWHG GHPRJUDSKLFV� MXVW DV GLG PRVW RI
WKH �XFWXDWLRQV DIWHU ����� :LWKRXW DFFXUDWH GDWD RQ WKH DJH FRPSRVLWLRQ�

WKLV SURSRVLWLRQ FDQQRW EH SURYHG GH�QLWLYHO\� %XW WKHUH LV OLWWOH HYLGHQFH

WKDW SROLFLHV GLUHFWHG WRZDUG DOFRKRO SOD\HG D VXEVWDQWLDO UROH LQ FDXVLQJ WKH

��������� UHGXFWLRQV LQ FLUUKRVLV RU DOFRKRO FRQVXPSWLRQ� $QG HYHQ LI RQH

DWWULEXWHV WKH ��������� GHFOLQHV WR SROLF\ IDFWRUV� WKH IDLOXUH RI FRQVWLWX�

WLRQDO SURKLELWLRQ WR D�HFW FLUUKRVLV PHDQV WKDW DQ\ H�HFWV RI WKH SUH�����

SROLFLHV ZHUH WHPSRUDU\ UDWKHU WKDQ SHUPDQHQW�

��� $GGLWLRQDO ,VVXHV

,Q DGGLWLRQ WR WKH IDFWRUV FRQVLGHUHG VR IDU� WKHUH DUH D QXPEHU RI RWKHU LVVXHV

WKDW QHHG WR EH DGGUHVVHG LQ D FRPSOHWH DVVHVVPHQW RI 3URKLELWLRQ
V LPSDFW

RQ FLUUKRVLV DQG DOFRKRO FRQVXPSWLRQ� )RU H[DPSOH� DOO WKH VSHFL�FDWLRQV

DERYH DVVXPH 3URKLELWLRQ FDQ EH PRGHOHG VLPSO\ DV D GXPP\ YDULDEOH IRU

WKH SHULRG RI FRQVWLWXWLRQDO SURKLELWLRQ� 7KLV VSHFL�FDWLRQ DVVXPHV WKDW

3URKLELWLRQ
V LPSDFW ZDV FRQVWDQW WKURXJKRXW LWV H[LVWHQFH� EXW VLQFH LW
WDNHV WLPH IRU DQ LOOHJDO VXSSO\ QHWZRUN WR GHYHORS� WKH VKRUW�WHUP DQG ORQJ�

WHUP LPSDFWV PLJKW ZHOO KDYH EHHQ GL�HUHQW� 6LPLODUO\� WKH GXPP\ YDULDEOH

DSSURDFK WR PHDVXULQJ 3URKLELWLRQ
V LPSDFW PLJKW EH LQDFFXUDWH LI WKDW

LPSDFW GHSHQGV RQ WKH OHYHO RI UHVRXUFHV GHYRWHG WR HQIRUFHPHQW� QRW PHUHO\

RQ WKH H[LVWHQFH RI 3URKLELWLRQ� 0RUHRYHU� VWDWH�OHYHO SURKLELWLRQV ZHUH LQ

RSHUDWLRQ GXULQJ SDUWV RI WKH SHULRG RXWVLGH FRQVWLWXWLRQDO SURKLELWLRQ� DQG

GUXJ SURKLELWLRQ WRRN H�HFW EHJLQQLQJ LQ ����� )LQDOO\� UHDO WD[ UDWHV RQ

DOFRKROLF EHYHUDJHV KDYH YDULHG VXEVWDQWLDOO\ RYHU WLPH�

(DFK RI WKHVH IDFWRUV FDQ EH DGGUHVVHG E\ VXEVWLWXWLQJ RU DGGLQJ DSSUR�

SULDWH YDULDEOHV WR WKH VSHFL�FDWLRQ LQ 7DEOH �� 7R DFFRXQW IRU WKH SRVVLELO�

��



LW\ WKDW 3URKLELWLRQ
V VKRUW�UXQ LPSDFW GL�HUHG IURP LWV ORQJ�UXQ LPSDFW� ,

EUHDN WKH 3URKLELWLRQ GXPP\ LQWR DQ HDUO\ SURKLELWLRQ GXPP\ �����������
DQG D ODWH SURKLELWLRQ GXPP\ ������������ 7R DFFRXQW IRU WKH SRVVLELOLW\

WKDW 3URKLELWLRQ
V LPSDFW YDULHG ZLWK WKH OHYHO RI HQIRUFHPHQW� , LQFOXGH

D PHDVXUH RI H[SHQGLWXUHV RQ HQIRUFHPHQW RI 3URKLELWLRQ� 7R DFFRXQW IRU

WKH SRVVLELOLW\ WKDW VWDWH�OHYHO SURKLELWLRQV SOD\HG D UROH LQ UHGXFLQJ DOFRKRO

FRQVXPSWLRQ� , LQFOXGH D PHDVXUH RI WKH QXPEHU RI VWDWHV ZLWK VWDWH�OHYHO

SURKLELWLRQ� 7R DFFRXQW IRU GUXJ SURKLELWLRQ� , LQFOXGH GXPP\ YDULDEOHV IRU

SHULRGV ZKHQ SDUWLFXODU GUXJV ZHUH SURKLELWHG� 7R DFFRXQW IRU WKH H�HFWV RI

DOFRKROLF EHYHUDJH WD[HV� , LQFOXGH D PHDVXUH RI WKH WD[ UDWH RQ DOFRKRO�

7KH PHDVXUH RI HQIRUFHPHQW HPSOR\HG LV WKH SHU FDSLWD UHDO GROODUV RI

H[SHQGLWXUH E\ WKRVH )HGHUDO DJHQFLHV GHYRWHG H[SUHVVO\ WR HQIRUFHPHQW RI

WKH 3URKLELWLRQ ODZV �8�6� 7UHDVXU\ ������ DQG 6WDWLVWLFDO $EVWUDFWV RI WKH

8QLWHG 6WDWHV�� 7KH PHDVXUH WKHUHIRUH H[FOXGHV H[SHQGLWXUHV E\ DJHQFLHV

WKDW H[LVWHG PDLQO\ IRU RWKHU SXUSRVHV EXW WKDW PLJKW KDYH EHHQ VLJQLI�

LFDQWO\ LQYROYHG LQ HQIRUFLQJ 3URKLELWLRQ�� , DGRSW WKLV DSSURDFK PDLQO\

EHFDXVH LW LV GL�FXOW WR DSSRUWLRQ WKH H[SHQGLWXUH RI WKH ?QRQ�3URKLELWLRQ�

DJHQFLHV EHWZHHQ 3URKLELWLRQ�HQIRUFHPHQW DQG RWKHU DFWLYLWLHV� $V ORQJ DV

WKRVH H[SHQGLWXUHV LQFUHDVHG DSSUR[LPDWHO\ LQ OLQH ZLWK PRUH GLUHFW H[SHQ�

GLWXUHV� WKLV RPLVVLRQ VKRXOG QRW EH D SUREOHP� $ GL�HUHQW LVVXH LV WKDW WKH

PHDVXUH XVHG KHUH RPLWV H[SHQGLWXUHV E\ VWDWH RU ORFDO JRYHUQPHQWV� ZKLFK

FRXOG ELDV WKH UHVXOWV LI WKHVH ZHUH VXEVWDQWLDO DQG QRW ZHOO FRUUHODWHG ZLWK

)HGHUDO H�RUWV� :DUEXUWRQ ������ S����� LQGLFDWHV� KRZHYHU� WKDW VWDWH�OHYHO

H[SHQGLWXUHV ZHUH VPDOO �RQO\ DERXW VHYHQ KXQGUHG WKRXVDQG GROODUV SHU

\HDU FRPSDUHG WR DQ DYHUDJH RI PRUH WKDQ �� PLOOLRQ DW WKH IHGHUDO OHYHO�
DQG WKDW VWDWHV GLG QRW DSSHDU WR EH VSHQGLQJ DQ\ PRUH IRU HQIRUFPHQW RI

FRQVWLWXWLRQDO SURKLELWLRQ WKDQ WKH\ KDG SUHYLRXVO\ VSHQW RQ HQIRUFHPHQW RI

WKHLU RZQ VWDWH SURKLELWLRQV� 7KXV� WKH RPLVVLRQ RI VWDWH H[SHQGLWXUHV IURP

WKH PHDVXUH RI HQIRUFHPHQW LV SUREDEO\ QRW FULWLFDO�

7KH PHDVXUH RI VWDWH SURKLELWLRQV LV WKH QXPEHU RI VWDWHV ZLWK VWDWH�

ZLGH SURKLELWLRQV RQ DOFRKRO GXULQJ WKH ��������� SHULRG �:LFNHUVKDP� Y���

������� SS���������� 7KLV VSHFL�FDWLRQ DVVXPHV WKDW DOO VWDWHV KDG GH IDFWR

RU GH MXUH VWDWH�OHYHO SURKLELWLRQ GXULQJ FRQVWLWXWLRQDO SURKLELWLRQ� DQG LW

LJQRUHV WKH IDFW WKDW D IHZ VWDWHV IDLOHG WR UHSHDO WKHLU VWDWH�OHYHO SURKLEL�

WLRQV LPPHGLDWHO\ DIWHU WKH UHSHDO RI FRQVWLWXWLRQDO SURKLELWLRQ� 6WDWHV GLG

�,Q SDUWLFXODU� WKLV PHDVXUH H[FOXGHV VXEVWDQWLDO VXPV DSSURSULDWHG WR WKH &RDVW *XDUG
IRU HQIRUFHPHQW RI 3URKLELWLRQ �:DUEXUWRQ ������� S������ 'DWD OLPLWDWLRQV PDNH LW SURE�
OHPDWLF WR LQFOXGH WKHVH H[SHQGLWXUHV� EXW HVWLPDWHV RI 3URKLELWLRQ
V LPSDFW EDVHG RQ WKH
EHVW DYDLODEOH GDWD DUH VLPLODU WR WKRVH UHSRUWHG LQ 7DEOH ��
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GL�HU LQ WKHLU HQWKXVLDVP IRU 3URKLELWLRQ HYHQ GXULQJ FRQVWLWXWLRQDO SURKL�

ELWLRQ� EXW VLQFH )HGHUDO H[SHQGLWXUH ZDV VR PXFK JUHDWHU WKDQ WRWDO VWDWH
H[SHQGLWXUH� WKH YDULDWLRQV DFURVV VWDWHV GXULQJ FRQVWLWXWLRQDO SURKLELWLRQ

DUH XQOLNHO\ WR KDYH SOD\HG D VLJQL�FDQW UROH� 6LPLODUO\� LW LV XQOLNHO\ WKDW

WKH VPDOO QXPEHU RI VWDWHV WKDW FRQWLQXHG WKHLU SURKLELWLRQV DIWHU WKH HQG RI

FRQVWLWXWLRQDO SURKLELWLRQ FRXOG KDYH VXEVWDQWLDOO\ LQ�XHQFHG RYHUDOO DOFRKRO

FRQVXPSWLRQ �VHH� H�J�� +ROGHU DQG &KHUSLWHO ������ RQ 0LVVLVVLSSL��

7KH PHDVXUH RI GUXJ SURKLELWLRQ LV D GXPP\ YDULDEOH HTXDO WR RQH EH�

JLQQLQJ LQ ����� ZKHQ RSLDWHV DQG FRFDLQH ZHUH GH IDFWR SURKLELWHG E\ WKH

+DUULVRQ $FW� DQG HTXDO WR WZR EHJLQQLQJ LQ ����� ZKHQ PDULMXDQD ZDV SUR�

KLELWHG E\ WKH 0DULMXDQD 7D[ $FW� 6WDWH�OHYHO ODZV DOVR SURKLELWHG VRPH RU

DOO RI WKHVH GUXJV DW YDULRXV SRLQWV GXULQJ WKH UHOHYDQW VDPSOH� EXW WKHVH

ODZV ZHUH VSRUDGLF� SRRUO\ HQIRUFHG� DQG HDVLO\ VXVFHSWLEOH WR FURVV�ERUGHU
VPXJJOLQJ� 5HJUHVVLRQV ZLWK VHSDUDWH GXPPLHV IRU WKH +DUULVRQ DQG 0DUL�

MXDQD $FWV \LHOG UHVXOWV VLPLODU WR WKRVH UHSRUWHG KHUH� 0HDVXULQJ WKH WRWDO

HQIRUFHPHQW EXGJHW IRU GUXJ SURKLELWLRQ LV EH\RQG WKH VFRSH RI WKLV SDSHU�

7KH WD[ UDWH RQ DOFRKRO LV PHDVXUHG DV WKH UHDO LPSOLFLW WD[ UDWH RQ

DOO DOFRKROLF EHYHUDJHV� )RU WKH QRQ�3URKLELWLRQ SHULRG� WKLV PHDVXUH LV

FRQVWUXFWHG E\ GLYLGLQJ WRWDO FROOHFWLRQV RI DOFRKROLF EHYHUDJH WD[HV �ERWK

IHGHUDO DQG VWDWH�ORFDO� E\ WRWDO JDOORQV RI SXUH DOFRKRO FRQVXPHG DQG WKHQ

GH�DWLQJ�� )RU WKH 3URKLELWLRQ SHULRG� WKH PHDVXUH LV VHW HTXDO WR ]HUR� XQGHU

WKH DVVXPSWLRQ WKDW PRVW DOFRKRO WUDQVDFWLRQV GLG QRW SD\ WD[HV GXULQJ

WKLV SHULRG� , DOVR FRQVLGHU WZR DOWHUQDWLYH PHDVXUHV RI WKH WD[ UDWH RQ

DOFRKRO� WKH UHDO IHGHUDO VWDWXWRU\ WD[ UDWHV RQ VSLULWV DQG EHHU� UHVSHFWLYHO\

�+X ������ DQG )DFWV DQG )LJXUHV RQ *RYHUQPHQW )LQDQFH� YDULRXV LVVXHV��
7KHVH PHDVXUHV GR QRW DFFRXQW IRU WKH H�HFWV RI VWDWH �RU ORFDO� DOFRKRO

WD[HV� VR WKH\ PLJKW EH ELDVHG WR WKH H[WHQW WKDW IHGHUDO WD[ UDWHV EHKDYHG

GL�HUHQWO\ IURP VWDWH UDWHV� $V LW WXUQV RXW� KRZHYHU� WKH VHFRQG DQG WKLUG

PHDVXUHV DUH KLJKO\ SRVLWLYHO\ FRUUHODWHG ZLWK WKH LPSOLFLW WD[ UDWH� VR WKH

ELDV GXH WR WKLV RPLVVLRQ LV SUREDEO\ VPDOO��

7DEOH � VXPPDUL]HV WKH UHVXOWV IURP DGGLQJ RU VXEVWLWXWLQJ YDULRXV FRP�

ELQDWLRQV RI WKHVH YDULDEOHV LQ WKH VSHFL�FDWLRQ UHSRUWHG LQ 7DEOH �� )RU

SDUVLPRQ\� , UHSRUW RQO\ WKH HVWLPDWHG LPSDFW RI FRQVWLWXWLRQDO SURKLELWLRQ

DQG RI WKH DGGLWLRQDO YDULDEOHV� DQG , FRQVLGHU RQO\ WKH PRVW JHQHUDO VSHFL�

�
7KH GDWD RQ FROOHFWLRQV RI DOFRKROLF EHYHUDJH WD[HV DUH IURP %XUHDX RI WKH &HQVXV

������� $QQXDO 5HSRUWV RI WKH &RPPLVVLRQHU RI WKH ,QWHUQDO 5HYHQXH 6HUYLFH� YDULRXV
LVVXHV� DQG )DFWV DQG )LJXUHV RQ *RYHUQPHQW )LQDQFH� YDULRXV LVVXHV�

�7KH FRUUHODWLRQ EHWZHHQ WKH LPSOLFLW WD[ UDWH DQG WKH VSLULWV WD[ LV ����� ZKLOH WKDW
EHWZHHQ WKH LPSOLFLW WD[ UDWH DQG WKH EHHU WD[ LV �����

��



�FDWLRQ WKDW DOORZV IRU D IXOO VHW RI ODJV� (DFK VSHFL�FDWLRQ LQFOXGHV WKH DJH

VWUXFWXUH YDULDEOHV DQG WKH GXPP\ YDULDEOH IRU WKH ��������� SHULRG�

7KH ERWWRP OLQH LV WKDW QRQH RI WKHVH PRGL�FDWLRQV FKDQJHV WKH FRQ�

FOXVLRQ VWDWHG VR IDU� FRQVWLWXWLRQDO SURKLELWLRQ KDG D VPDOO� VWDWLVWLFDOO\

LQVLJQL�FDQW� DQG SRVVLEO\ HYHQ D SRVLWLYH LPSDFW RQ WKH FLUUKRVLV GHDWK

UDWH� 6HYHUDO VSHFL�F IHDWXUHV RI WKHVH UHVXOWV DUH ZRUWK GLVFXVVLQJ LQ GHWDLO�

KRZHYHU�

7KH HVWLPDWH RI ODWH 3URKLELWLRQ
V LPSDFW LV VLPLODU WR WKDW IRXQG IRU

RYHUDOO 3URKLELWLRQ LQ 7DEOH �� $FFRUGLQJ WR WKH 2/6 HVWLPDWHV� WKH HV�

WLPDWHG LPSDFW RI ODWH 3URKLELWLRQ GL�HUV VXEVWDQWLDOO\ IURP WKDW RI HDUO\

3URKLELWLRQ� ZKLFK LV HVWLPDWHG WR EH SRVLWLYH� 7KLV SDWWHUQ RI UHVXOWV PLJKW

VXJJHVW WKDW DQ\ JODPRUL]DWLRQ H�HFW RI 3URKLELWLRQ GLPLQLVKHG RYHU WLPH

RU WKDW HQIRUFHPHQW EHFDPH PRUH H�HFWLYH DV LWV OHYHO LQFUHDVHG� %RWK HV�

WLPDWHG LPSDFWV KDYH ODUJH VWDQGDUG HUURUV� KRZHYHU� VR LW LV SUREDEO\ D

PLVWDNH WR GUDZ VWURQJ FRQFOXVLRQV� $FFRUGLQJ WR WKH ,9 HVWLPDWHV� ODWH

3URKLELWLRQ KDG D VOLJKWO\ VPDOOHU H�HFW WKDQ HDUO\ 3URKLELWLRQ� FRQVLVWHQW

ZLWK WKH K\SRWKHVLV WKDW WKH EODFN PDUNHW EHFDPH EHWWHU GHYHORSHG RYHU

WLPH�

7KH UHVXOWV WKDW HPSOR\ HQIRUFHPHQW RI 3URKLELWLRQ UDWKHU WKDQ WKH 3UR�

KLELWLRQ GXPP\ VXJJHVW WKDW WKLV HQIRUFHPHQW� HYDOXDWHG DW WKH PD[LPXP

YDOXH DWWDLQHG E\ HQIRUFHPHQW LQ WKH VDPSOH� KDG D VPDOO� QHJDWLYH LPSDFW

RQ FLUUKRVLV� 7KH 2/6 UHVXOWV WKDW LQFOXGH ERWK WKH 3URKLELWLRQ GXPP\ DQG

H[SHQGLWXUH �QG D VOLJKWO\ PRUH QHJDWLYH LPSDFW RI HQIRUFHPHQW EXW D SDU�

WLDOO\ R�VHWWLQJ SRVLWLYH LPSDFW RI WKH 3URKLELWLRQ GXPP\� 7KH ,9 UHVXOWV

WKDW LQFOXGH ERWK HQIRUFHPHQW DQG WKH 3URKLELWLRQ GXPP\ �QGV WKH RSSR�

VLWH VLJQ SDWWHUQ ^ SRVLWLYH RQ HQIRUFHPHQW� QHJDWLYH RQ WKH GXPP\ ^ EXW

RYHUDOO D VLPLODU QHW H�HFW� &RQGXFWLQJ WKH DQDO\VLV ZLWK DOWHUQDWLYH PHD�

VXUHV RI WKH HQIRUFHPHQW YDULDEOH ^ H[SHQGLWXUH SHU GROODU RI *'3 UDWKHU

WKDQ H[SHQGLWXUH SHU FDSLWD ^ \LHOGV YHU\ VLPLODU UHVXOWV�

7KH LPSDFW RI GUXJ SURKLELWLRQ LV HVWLPDWHG WR EH QHJDWLYH� ZKLFK LV LQ�

FRQVLVWHQW ZLWK WKH YLHZ WKDW GUXJV DQG DOFRKRO DUH VXEVWLWXWHV� 6LPLODUO\�

WKH WD[ UDWH YDULDEOH DOZD\V HQWHUV SRVLWLYHO\� FRQWUDU\ WR WKHRU\� 7KH GUXJ

GXPP\ LV DQ H[WUHPHO\ FUXGH PHDVXUH RI GUXJ SURKLELWLRQ� DQG VPDOO VDP�

SOH H�HFWV PLJKW EH DW ZRUN ZLWK UHVSHFW WR ERWK YDULDEOHV� )XUWKHU� ERWK

WKH OHYHO RI WKH DOFRKRO WD[ UDWH DQG WKH H[LVWHQFH RI GUXJ SURKLELWLRQ PLJKW

EH HQGRJHQRXV ZLWK UHVSHFW WR DOFRKRO FRQVXPSWLRQ� 6WLOO� WKHVH UHVXOWV DUH

SX]]OLQJ DQG UHTXLUH VFUXWLQ\ LQ IXUWKHU ZRUN� 7KH LQWURGXFWLRQ RI WKHVH

YDULDEOHV GRHV QRW DOWHU WKH FRQFOXVLRQ� KRZHYHU� WKDW FRQVWLWXWLRQDO SUR�

KLELWLRQ IDLOHG WR UHGXFH DOFRKRO FRQVXPSWLRQ VXEVWDQWLDOO\� LQGHHG� HYHU\
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VSHFL�FDWLRQ WKDW FRQWDLQV WKH DOFRKRO WD[ UDWH LPSOLHV D ODUJH SRVLWLYH H�HFW

RI 3URKLELWLRQ�FXP�HQIRUFHPHQW�

��� :DV 3URKLELWLRQ ([RJHQRXV"

7KH UHVXOWV SUHVHQWHG DERYH PDNH D VWURQJ FDVH WKDW 3URKLELWLRQ IDLOHG WR

UHGXFH WKH FRQVXPSWLRQ RI DOFRKRO DQG PLJKW HYHQ KDYH UDLVHG LW VOLJKWO\�
7KDW FRQFOXVLRQ UHOLHV� QDWXUDOO\� RQ WKH DVVXPSWLRQ WKDW 3URKLELWLRQ LWVHOI

FDQ EH WUHDWHG DV H[RJHQRXV� ,I WKH LQLWLDWLRQ RU UHSHDO RI 3URKLELWLRQ� RU WKH

OHYHO RI HQIRUFHPHQW GXULQJ 3URKLELWLRQ� ZDV SDUWLDOO\ D UHVSRQVH WR FKDQJHV

LQ DOFRKRO FRQVXPSWLRQ� WKHQ WKH HVWLPDWHV UHSRUWHG DERYH DUH ELDVHG� )RU

H[DPSOH� LI 3URKLELWLRQ ZDV HQDFWHG EHFDXVH RI LQFUHDVLQJ FRQVXPSWLRQ DQG

UHSHDOHG GXH WR GHFOLQLQJ FRQVXPSWLRQ� WKH HVWLPDWHV UHSRUWHG KHUH XQGHU�

VWDWH WKH WUXH H�HFW RI 3URKLELWLRQ RQ DOFRKRO FRQVXPSWLRQ�

,W LV QRW SRVVLEOH WR UXOH RXW WKLV NLQG RI ELDV RQ D SULRUL JURXQGV� WKH

H[RJHQLHW\ RI 3URKLELWLRQ LV WKH NH\ LGHQWLI\LQJ DVVXPSWLRQ RI WKLV SDSHU�

1HYHUWKHOHVV� D QXPEHU RI UHODWHG NLQGV RI HYLGHQFH DW OHDVW PDNH SODXVLEOH

WKDW WKH H[LVWHQFH DQG HQIRUFHPHQW RI 3URKLELWLRQ ZHUH QRW VXEVWDQWLDOO\
D�HFWHG E\ WKH EHKDYLRU RI DOFRKRO FRQVXPSWLRQ�

7R EHJLQ� FRQVXPSWLRQ ZDV GHFUHDVLQJ VKRUWO\ EHIRUH 3URKLELWLRQ WRRN

H�HFW DQG LQFUHDVLQJ IRU VHYHUDO \HDUV DIWHU LW ZDV UHSHDOHG� WKLV GRHV QRW

SURYH ZKDW DOFRKRO FRQVXPSWLRQ ZRXOG KDYH EHHQ GXULQJ WKH 3URKLELWLRQ

\HDUV LQ WKH DEVHQFH RI 3URKLELWLRQ� EXW LW VXJJHVWV MXVW WKH RSSRVLWH FRUUH�

ODWLRQ EHWZHHQ 3URKLELWLRQ DQG DOFRKRO FRQVXPSWLRQ IURP WKDW ZKLFK ZRXOG

FDXVH WKH HVWLPDWHV UHSRUWHG KHUH WR XQGHUVWDWH 3URKLELWLRQ
V WUXH LPSDFW

RQ DOFRKRO FRQVXPSWLRQ�

,Q DGGLWLRQ� KLVWRULFDO DFFRXQWV FLWH D EURDG UDQJH RI IDFWRUV RWKHU WKDQ

DOFRKRO FRQVXPSWLRQ DV FDXVLQJ ERWK 3URKLELWLRQ DQG LWV UHSHDO� 2QH IDFWRU

OHDGLQJ WR 3URKLELWLRQ ZDV WKH KXJH QXPEHU RI LPPLJUDQWV GXULQJ WKH �UVW
GHFDGH DQG D KDOI RI WKH ��WK FHQWXU\� VLQFH SRSXODU ZLVGRP KHOG WKDW LP�

PLJUDQWV ZHUH KHDY\ GULQNHUV� $ VHFRQG IDFWRU ZDV LQFUHDVLQJ XUEDQL]DWLRQ�

ZKLFK PDGH WKH SUHVHQFH RI WKH KDUG GULQNLQJ� VDORRQ IUHTXHQWLQJ� XUEDQ

SRRU PRUH YLVLEOH� �&ODUN� ������ 8�6� LQYROYHPHQW LQ :RUOG :DU , PD\

DOVR KDYH SOD\HG D VLJQL�FDQW UROH� E\ OHJLWLPDWLQJ WKH YLHZ WKDW WXUQLQJ

JUDLQ LQWR DOFRKRO ZDV ZDVWHIXO �0HU]� ������ E\ FUHDWLQJ DQ DLU RI PRUDO

FHUWDLQW\ WKDW IDFLOLWDWHG SDVVDJH RI SURKLELWLRQ �6LQFODLU� ������ DQG E\ SUR�

GXFLQJ D GLVWDVWH IRU DQ\WKLQJ *HUPDQ �L�H�� EHHU�� 7KH WZR NH\ IDFWRUV

XVXDOO\ FUHGLWHG ZLWK SUHFLSLWDWLQJ 3URKLELWLRQ
V GHPLVH �/HYLQH DQG 5HLQ�

DUPDQ� ����� DUH WKH *UHDW 'HSUHVVLRQ� ZKLFK ERWK LQYDOLGDWHG GU\ FODLPV
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WKDW 3URKLELWLRQ SURPRWHG SURVSHULW\ DQG SURGXFHG D QHHG IRU WD[ UHYHQXH�

DQG WKH LQFUHDVLQJ YLROHQFH DVVRFLDWHG ZLWK 3URKLELWLRQ �)ULHGPDQ� ������
1RQH RI WKHVH DQDO\VHV FDQ UXOH RXW FKDQJHV LQ DOFRKRO FRQVXPSWLRQ DV RQH

IDFWRU FRQWULEXWLQJ WR WKH LQLWLDWLRQ RU HOLPLQDWLRQ RI 3URKLELWLRQ� EXW WKH

H[LVWHQFH RI RWKHU LPSRUWDQW IDFWRUV GRHV VXJJHVW ERXQGV RQ WKH PDJQLWXGH

RI DQ\ HQGRJHQHLW\�

7KH RWKHU FUXFLDO IDFW WR QRWH LQ WKLV FRQWH[W LV WKDW WKH DJH VWUXFWXUH RI

WKH SRSXODWLRQ H[SODLQV DQ HQRUPRXV IUDFWLRQ RI WKH YDULDWLRQ LQ DOFRKRO FRQ�

VXPSWLRQ RXWVLGH RI WKH 3URKLELWLRQ SHULRG DQG RI WKH YDULDWLRQ LQ FLUUKRVLV

RYHU ERWK WKH HQWLUH SHULRG DQG WKH QRQ�3URKLELWLRQ SHULRG� $ UHJUHVVLRQ

RI HLWKHU DOFRKRO FRQVXPSWLRQ RU FLUUKRVLV RQ D FRQVWDQW DQG WKH VHYHQ DJH

VWUXFWXUH YDULDEOHV XVHG DERYH DOZD\V \LHOGV DQ 5� LQ H[FHVV RI ����� DQG

IRU WKH ��������� SHULRG �ZKLFK H[FOXGHV WKH LQWHUSRODWHG DJH VWUXFWXUH RE�
VHUYDWLRQV� WKH 5� LV ���� IRU DOFRKRO DQG ���� IRU FLUUKRVLV� 7KXV� WKHUH LV

MXVW QRW WKDW PXFK YDULDWLRQ LQ FRQVXPSWLRQ RU FLUUKRVLV OHIW IRU 3URKLEL�

WLRQ WR H[SODLQ� HYHQ LI WKH HVWLPDWHV UHSRUWHG KHUH DUH ELDVHG� 2I FRXUVH�

3URKLELWLRQ PLJKW KDYH FKDQJHG WKH UHODWLRQ EHWZHHQ WKH DJH VWUXFWXUH DQG

FRQVXPSWLRQ RU FLUUKRVLV� EXW WKH PDJQLWXGH RI WKDW FKDQJH ZRXOG KDYH KDG

WR KDYH EHHQ VXEVWDQWLDO IRU WKH EDVLF PHVVDJH KHUH WR EH VHULRXVO\ LQ HUURU�

� 'LVFXVVLRQ

7KH DQDO\VLV DERYH VXJJHVWV WKDW 3URKLELWLRQ H[HUWHG D PLQLPDO H�HFW RQ

WKH SHU FDSLWD FRQVXPSWLRQ RI DOFRKRO� ,QGHHG� PDQ\ VSHFL�FDWLRQV� LQFOXG�

LQJ VRPH RI WKRVH PRVW GHIHQVLEOH RQ D SULRUL JURXQGV� VKRZ SRVLWLYH H�HFWV

RI 3URKLELWLRQ RQ FLUUKRVLV DQG� E\ LPSOLFDWLRQ� DOFRKRO FRQVXPSWLRQ� (YHQ

WKH PRVW H[WUHPH RI WKH HVWLPDWHV WKDW DOORZV IRU DGGLFWLRQ DQG UDWLRQDOLW\

LPSOLHV WKDW 3URKLELWLRQ FDXVHG OHVV WKDQ D �� SHUFHQW GHFOLQH LQ FLUUKRVLV UHO�

DWLYH WR LWV QRQ�3URKLELWLRQ YDOXH� 7KHVH DUH VXUSULVLQJ UHVXOWV WKDW UHTXLUH

GLVFXVVLRQ IURP VHYHUDO SHUVSHFWLYHV�

2QH FULWLFDO LVVXH LV WKH UHODWLRQ EHWZHHQ WKHVH UHVXOWV DQG H[LVWLQJ ZRUN

RQ WKH HODVWLFLW\ RI WKH GHPDQG IRU DOFRKRO� 7KDW OLWHUDWXUH R�HUV D EURDG

UDQJH RI HVWLPDWHV� IURP YLUWXDOO\ ]HUR IRU FHUWDLQ VXEJURXSV WR ZHOO LQ H[FHVV
RI ���� RYHUDOO�� (YHQ WDNLQJ WKH ORZHVW HVWLPDWHV� KRZHYHU� D SX]]OH UHPDLQV

�6HH 3KHOSV DQG /HXQJ ������ IRU D GHWDLOHG UHYLHZ� DQG &KDORXSND� *URVVPDQ� %HFNHU
DQG 0XUSK\ ������� &KDORXSND DQG *URVVPDQ ������� 0DQQLQJ� %OXPEHUJ� DQG 0RXOWRQ
������� *URVVPDQ� &KDORXSND� DQG 6LUWDODQ ������� &KDORXSND DQG :HFKVOHU ������ DQG
0RRUH DQG &RRN ������ IRU PRUH UHFHQW ZRUN�

��



EHFDXVH VRPH RI WKH UHJUHVVLRQV WKDW DUH PRVW SODXVLEOH D SULRUL VXJJHVW D

SRVLWLYH H�HFW RI 3URKLELWLRQ RQ FRQVXPSWLRQ� 7KLV GRHV QRW IROORZ IURP
DQ\ VWDQGDUG SUHIHUHQFH VWUXFWXUH HYHQ ZLWK WRWDOO\ LQHODVWLF GHPDQG�

$Q DOWHUQDWLYH H[SODQDWLRQ IRU WKH PRGHVW H�HFW RI 3URKLELWLRQ RQ FRQ�

VXPSWLRQ LV WKDW 3URKLELWLRQ FUHDWHG D IRUELGGHQ IUXLW H�HFW� WKHUHE\ LQ�

FUHDVLQJ SUHIHUHQFHV IRU DOFRKRO DQG SDUWLDOO\ RU SHUKDSV IXOO\ R�VHWWLQJ WKH

GHSUHVVLQJ H�HFWV RQ GHPDQG RI KLJKHU SULFHV� 7KLV K\SRWKHVLV UHFHLYHV DQHF�

GRWDO VXSSRUW LQ VRPH FRQWH[WV� DQG DFFRXQWV RI GULQNLQJ EHKDYLRU GXULQJ

3URKLELWLRQ DUH FRQVLVWHQW ZLWK VXFK DQ H�HFW �H�J�� WKH WHUP ?URDULQJ ��V���

:LWKRXW D VSHFL�F PRGHO RI WKH IRUELGGHQ IUXLW H�HFW� KRZHYHU� �GRHV LW GH�

SHQG RQ WKH PHUH H[LVWHQFH RI D SURKLELWLRQ� RU RQ WKH OHYHO RI HQIRUFHPHQW

DV ZHOO" GRHV LW D�HFW VRPH JURXSV PRUH WKDQ RWKHUV� DQG ZK\" HWF�� RQH

FDQQRW LQWHUSUHW WKH HYLGHQFH KHUH DV VWURQJ HYLGHQFH IRU VXFK DQ H�HFW� 1HY�
HUWKHOHVV� WKH LQDELOLW\ RI RWKHU K\SRWKHVHV WR IXOO\ DFFRXQW IRU WKH HPSLULFDO

UHVXOWV DW OHDVW PDNHV WKLV K\SRWKHVLV LQWHUHVWLQJ�

$ �QDO LVVXH LV ZKHWKHU 3URKLELWLRQ LQ IDFW UDLVHG WKH SULFH RI DOFRKRO�

(QIRUFHPHQW RI SURKLELWLRQ DQG SHUKDSV WKH PHUH H[LVWHQFH RI SURKLELWLRQ

WHQGV WR UDLVH VRPH FRVWV RI VXSSO\LQJ D SURKLELWHG FRPPRGLW\� DQG URXJK

FDOFXODWLRQV VXJJHVW WKDW WKH OHYHO RI H[SHQGLWXUH RQ $OFRKRO 3URKLELWLRQ ZDV

FRPSDUDEOH WR UHFHQW OHYHOV RI H[SHQGLWXUH RQ GUXJ SURKLELWLRQ� WKXV� WKH

VWDQGDUG SUHVXPSWLRQ LV WKDW 3URKLELWLRQ UDLVHG DOFRKRO SULFHV VXEVWDQWLDOO\�

8QGHU SURKLELWLRQ� KRZHYHU� VXSSOLHUV IDFH ORZ PDUJLQDO FRVWV RI HYDGLQJ

YDULRXV NLQGV RI FRVWO\ JRYHUQPHQW UHJXODWLRQ� LQFOXGLQJ LQFRPH WD[HV� H[FLVH

WD[HV� FKLOG ODERU ODZV� HQYLURQPHQWDO UHJXODWLRQ� XQLRQ ODERU ODZV� DQG

RFFXSDWLRQDO KHDOWK DQG VDIHW\ UHJXODWLRQ� DPRQJVW RWKHUV� 0DQ\ RI WKHVH
NLQGV RI JRYHUQPHQW UHJXODWLRQ ZHUH DEVHQW GXULQJ WKH 3URKLELWLRQ HUD� EXW

VHYHUDO ZHUH SUHVHQW DQG VXEVWDQWLDO� )XUWKHU� SURKLELWLRQ FDQ KHOS PDLQWDLQ

D PDUNHW HTXLOLEULXP LQ ZKLFK VXSSOLHUV GR QRW DGYHUWLVH� ZKLFK WKHQ SHUPLWV

SULFHV WR IDOO UHODWLYH WR D OHJDO PDUNHW �0RWWD ������ 7KXV� LW LV SRVVLEOH

WKDW 3URKLELWLRQ IDLOHG WR UDLVH DOFRKRO SULFHV DQG PLJKW HYHQ KDYH ORZHUHG

WKHP�

7KH NH\ TXHVWLRQ� WKHQ� LV ZKDW KDSSHQHG WR DOFRKRO SULFHV GXULQJ 3UR�

KLELWLRQ� 7KH FRQYHQWLRQDO ZLVGRP �H�J�� 7KRUQWRQ ������� LV EDVHG RQ GDWD

LQ :DUEXUWRQ ������ DQG )LVKHU ������ ������ DQG LW KROGV WKDW SULFHV LQ�

FUHDVHG VXEVWDQWLDOO\ EHWZHHQ WKH SUH�3URKLELWLRQ DQG 3URKLELWLRQ SHULRGV�

SHUKDSV E\ DV PXFK DV VHYHUDO KXQGUHG SHUFHQW RQ DYHUDJH� 5H�H[DPLQDWLRQ
RI WKLV HYLGHQFH� KRZHYHU� VXJJHVWV D PRUH QXDQFHG SLFWXUH�

7KH �UVW SUREOHP ZLWK WKH VWDQGDUG YLHZ LV WKDW LW QHJOHFWV WKH EHKDYLRU

RI WKH RYHUDOO SULFH OHYHO� :DUEXUWRQ
V GDWD FRPSDUH SULFHV EHWZHHQ �����

��



���� DQG ���������� ZKLOH )LVKHU
V FRPSDUH SULFHV EHWZHHQ ���� DQG �����

%RWK DXWKRUV H[DPLQH WKH EHKDYLRU RI QRPLQDO SULFHV� \HW WKH SULFH OHYHO
LQFUHDVHG E\ DSSUR[LPDWHO\ �� SHU FHQW EHWZHHQ WKHVH WZR SHULRGV �%XUHDX

RI WKH &HQVXV ������� S������ 7KXV� DW D PLQLPXP� WKH UDZ GDWD SUHVHQWHG E\

:DUEXUWRQ DQG )LVKHU RYHUVWDWH WKH LQFUHDVH LQ WKH UHODWLYH SULFH RI DOFRKRO�

,Q DGGLWLRQ� :DUEXUWRQ SUHVHQWV D EURDG UDQJH RI SULFHV IRU WKH 3UR�

KLELWLRQ SHULRG� DQG WKH ORZHVW SULFHV UHSRUWHG VXJJHVW WKDW� HYHQ LJQRULQJ

LQ�DWLRQ� VRPH DOFRKROLF EHYHUDJH SULFHV IHOO UHODWLYH WR WKH SUH�3URKLELWLRQ

SHULRG� 7KLV GRHV QRW SURYH WKDW FRQVXPHUV SDLG OHVV� RQ DYHUDJH� IRU DOFR�

KRO� EXW WKH\ FHUWDLQO\ IDFHG DQ LQFHQWLYH WR EX\ DW WKH ORZHVW SULFHV DQG

WKHQ VWRFNSLOH WKH TXDQWLWLHV SXUFKDVHG DW WKHVH SULFHV� 7KH DYDLODEOH GDWD

GR QRW DOORZ FRPSXWDWLRQ RI WKH DYHUDJH SULFH DFWXDOO\ SDLG� DQG WKH H[�

WUHPHO\ KLJK SULFHV UHSRUWHG LQ PDQ\ FDVHV E\ ERWK :DUEXUWRQ DQG )LVKHU
DOORZ IRU WKH SRVVLELOLW\ WKDW WKH DYHUDJH SULFH SDLG LQ IDFW URVH� %XW WKH

PDJQLWXGH RI WKLV ULVH LV XQGRXEWHGO\ OHVV WKDQ WKH\ DVVHUWHG� DQG LW LV DW

OHDVW SRVVLEOH SULFHV IDLOHG WR ULVH VXEVWDQWLDOO\ RYHUDOO� ,I SULFHV GLG QRW LQ�

FUHDVH YHU\ PXFK� WKHUH LV QR SX]]OH LQ WKH IDLOXUH RI FRQVXPSWLRQ WR IDOO

VXEVWDQWLDOO\�

'HWHUPLQLQJ ZKLFK RI WKH DERYH K\SRWKHVHV LV WKH EHVW LQWHUSUHWDWLRQ

RI WKH IDFWXDO UHVXOWV LQ WKLV SDSHU LV QRW SRVVLEOH ZLWKRXW IXUWKHU UHVHDUFK�

7KH LPSOLFDWLRQV RI DQ\ LQWHUSUHWDWLRQ� KRZHYHU� DUH LPSRUWDQW IRU SROLF\

WRZDUGV D ZLGH YDULHW\ RI FXUUHQWO\ SURKLELWHG DFWLYLWLHV�

��
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