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,Q WKH RULJLQDO SDSHU� RXU DQDO\VLV DEVWUDFWHG DZD\ IURP WKH SUREOHP RI HPSOR\HH VHDUFK

E\ VLPSO\ DVVXPLQJ WKDW DQ HPSOR\HH DOZD\V DSSOLHV IRU WKH MRE ZLWK WKH KLJKHVW H[SHFWHG

ZDJH� 6XFK D VWUDWHJ\ LV RSWLPDO LQ RXU �VLQJOH�SHULRG� VHWWLQJ EHFDXVH DJHQWV DUH UHVWULFWHG

WR DSSO\ IRU RQO\ RQH MRE� 7KXV WKH RSSRUWXQLW\ FRVW RI DSSO\LQJ IRU WKH ZURQJ MRE LV

KLJK� ,Q UHDOLW\� VXFK FRVWV FDQ EH PLWLJDWHG LI WKH HPSOR\HH FDQ DSSO\ IRU PRUH WKDQ RQH

MRE� 7KXV� RQH PLJKW FRQMHFWXUH WKDW LI WKH HPSOR\HHV DUH DOORZHG WR DSSO\ IRU PXOWLSOH

MREV VLPXOWDQHRXVO\� WKH VHOI�VHOHFWLRQ ELDV ZLOO EH OHVV LPSRUWDQW� $V WKH QXPEHU RI MREV DQ

HPSOR\HH FDQ VLPXOWDQHRXVO\ DSSO\ WR JHWV YHU\ ODUJH� LW PLJKW DSSHDU WKDW WKH VHOHFWLRQ ELDV

ZRXOG GLVDSSHDU FRPSOHWHO\� ,Q IDFW� WKLV LV QRW WKH FDVH� ,Q WKLV VHFWLRQ ZH GHPRQVWUDWH WKDW

WKH PDLQ UHVXOW GHULYHG LQ WKLV SDSHU� WKDW WKH VHOI�VHOHFWLRQ ELDV LV LPSRUWDQW LQ GHWHUPLQLQJ

WKH QDWXUH RI WKH UHVXOWLQJ GLVFULPLQDWLRQ� UHPDLQV WUXH IRU WKH FDVH LQ ZKLFK HPSOR\HHV FDQ

DSSO\ WR PRUH WKDQ RQH MRE VLPXOWDQHRXVO\�

$W nUVW JODQFH WKH FODLP WKDW WKH PDLQ UHVXOW LQ WKLV SDSHU LV QRW VHQVLWLYH WR WKH

QXPEHU RI MREV DQ HPSOR\HH FDQ VLPXOWDQHRXVO\ DSSO\ IRU PLJKW DSSHDU VXUSULVLQJ EHFDXVH

LW VHHPLQJO\ YLRODWHV WKH IROORZLQJ LQWXLWLRQ� ,I WKHUH LV QR ERXQG RQ WKH QXPEHU RI MREV

HPSOR\HHV FDQ DSSO\ IRU� WKHQ DOO HPSOR\HHV ZLOO DSSO\ IRU DOO MREV DQG QR VHOI VHOHFWLRQ

ZLOO RFFXU� &RQVHTXHQWO\� DV WKH QXPEHU RI MREV HPSOR\HHV FDQ DSSO\ IRU JHWV ODUJH RQH

PLJKW H[SHFW WKH HTXLOLEULXP WR DSSURDFK WKLV FDVH� 7KH UHDVRQ LW GRHV QRW LV WKDW WKLV

OLQH RI UHDVRQLQJ LJQRUHV WKH RSWLPDO UHVSRQVH RI HPSOR\HUV� ,I HPSOR\HUV GLG QRW DGMXVW

WKHLU VWDQGDUGV� WKHQ VLQFH WKH SUREDELOLW\ RI JHWWLQJ D MRE LQFUHDVHV LQ WKH QXPEHU RI MREV

HPSOR\HHV FDQ DSSO\ IRU� HPSOR\HHV ZRXOG VLPSO\ DSSO\ IRU EHWWHU MREV� 7KH IUDFWLRQ RI ORZHU

TXDOLW\ DSSOLFDWLRQV ZRXOG WKHUHIRUH ULVH VR (TXDWLRQ � LQ WKH RULJLQDO SDSHU ZLOO QR ORQJHU

EH VDWLVnHG� 7R HQVXUH WKDW WKLV HTXDWLRQ LV VDWLVnHG� HPSOR\HUV PXVW UDLVH WKHLU VWDQGDUGV�

&RQVHTXHQWO\� WKH SUREDELOLW\ RI JHWWLQJ D SDUWLFXODU W\SH RI MRE LV QRW QHFHVVDULO\ LQFUHDVHG

ZKHQ DQ HPSOR\HH FDQ IRU PXOWLSOH MREV VLPXOWDQHRXVO\�

7R PRGHO WKH HmHFW RI DOORZLQJ HPSOR\HHV WR DSSO\ IRU PXOWLSOH MREV VLPXOWDQHRXVO\�

ZH DOWHU WKH PRGHO RXWOLQHG LQ WKH RULJLQDO SDSHU WR DOORZ HPSOR\HHV WR DSSO\ IRU 0 MREV

VLPXOWDQHRXVO\� /HW PW
L�T� EH WKH QXPEHU RI WLPHV DQ HPSOR\HH RI TXDOLW\ T DQG W\SH W

DSSOLHV IRU D MRE LQ WKH LWK VHFWRU� 6LQFH DQ HPSOR\HH RI W\SH W ZLOO VWLOO PD[LPL]H KHU

H[SHFWHG ZDJH� VKH ZLOO VROYH WKH IROORZLQJ SUREOHP�
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LQJ D FORVHG IRUP VROXWLRQ IRU WKLV SUREOHP LV FKDOOHQJLQJ EHFDXVH HPSOR\HHV FDQQRW DSSO\

WR D IUDFWLRQ RI MRE� VR PW
L�T� LV FRQVWUDLQHG WR EH DQ LQWHJHU� )RU VLPSOLFLW\� ZH ZLOO SURFHHG

E\ LJQRULQJ WKLV FRQVWUDLQW DQG DOORZLQJ PW
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GHGXFHG IURP WKLV VROXWLRQ E\ LWHUDWLQJ WKURXJK WKH VHW RI LQWHJHUV LPPHGLDWHO\ EHORZ DQG

DERYH WKH UDWLRQDO VROXWLRQ �VLPSO\ SLFNLQJ WKH FORVHVW LQWHJHU ZLOO QRW DOZD\V SURYLGH WKH
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3URRI� )LUVW QRWH WKDW VLQFH QR HPSOR\HH ZLOO DSSO\ IRU D MRE VKH KDV QR FKDQFH RI JHWWLQJ�
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7KXV DOO WKH FRQVWUDLQWV WKDW ZHUH LJQRUHG DUH VDWLVnHG H[FHSW SRVVLEO\ IRU WKH ODVW� ,I
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LI KHU H[SHFWHG ZDJHV DUH KLJKHU E\ DSSO\LQJ IRU RQH OHVV MRE LQ 6HFWRU Le DQG DSSO\LQJ IRU
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ZKLFK FRPSOHWHV WKH SURRI�

$OWKRXJK WKH VROXWLRQ LV FRPSOLFDWHG WR ZULWH GRZQ IRUPDOO\� LW LV UHODWLYHO\ HDV\ WR

GHVFULEH� 7KH nUVW FRQGLWLRQ GHULYHV IURP WKH IDFW WKDW DQ HPSOR\HH REYLRXVO\ GRHV QRW

DSSO\ WR DQ\ MRE VKH KDV ]HUR SUREDELOLW\ RI JHWWLQJ VR VKH GRHV QRW DSSO\ LQ DQ\ VHFWRU

IRU ZKLFK L � u� 6KH DOVR ZLOO RQO\ FRQVLGHU DSSO\LQJ WR WKH EHVW MRE LQ WKH VHW RI MREV VKH

FDQ JHW IRU VXUH� WKXV VKH ZLOO QRW DSSO\ IRU DQ\ MRE LQ D VHFWRU VWULFWO\ JUHDWHU WKDQ WKH

uWK VHFWRU� ,I VKH GHFLGHV WR DSSO\ LQ WKH uWK VHFWRU� VLQFH VKH JHWV MREV LQ WKLV VHFWRU IRU

VXUH� LW RQO\ PDNHV VHQVH WR DSSO\ RQFH� 7R nJXUH RXW KRZ PDQ\ MREV WR DSSO\ IRU LQ WKH

VHFWRUV ZHUH LW PDNHV VHQVH WR DSSO\� VKH VWDUWV ZLWK WKH ZRUVW VHFWRU �u� DQG FRPSXWHV WKH

XQFRQVWUDLQHG RSWLPXP QXPEHU RI MREV WR DSSO\ IRU� ,I WKLV QXPEHU LV JUHDWHU WKDQ 0 VKH

DSSOLHV IRU DOO 0 MREV LQ WKLV VHFWRU� ,I LW LV OHVV WKDQ 0 � VKH DSSOLHV IRU WKH XQFRQVWUDLQHG

RSWLPDO QXPEHU RI MREV LQ WKLV VHFWRU DQG WKHQ FRPSXWHV ZKDW WKH XQFRQVWUDLQHG RSWLPDO

QXPEHU RI MREV WR DSSO\ IRU LQ WKH QH[W EHVW VHFWRU LV� ,I WKH WRWDO QXPEHU RI MREV LV ODUJHU

WKDQ 0 WKHQ VKH DSSOLHV IRU DV PDQ\ MREV DV VKH FDQ LQ WKLV VHFWRU DQG GRHV QRW DSSO\ LQ

DQ\ RWKHU VHFWRU� ,I QRW� VKH DSSOLHV IRU WKH XQFRQVWUDLQHG RSWLPDO QXPEHU RI MREV LQ WKLV

VHFWRU DQG FRPSXWHV WKH XQFRQVWUDLQHG RSWLPDO LQ WKH QH[W EHVW VHFWRU� 6KH FRQWLQXHV WKLV

SURFHVV XQWLO WKH WRWDO QXPEHU RI MREV H[FHHGV 0 RU VKH UXQV RXW RI VHFWRUV� $Q LPSRUWDQW

LPSOLFDWLRQ RI WKLV VROXWLRQ LV WKDW LI0 LV LQFUHDVHG E\ RQH� WKH HPSOR\HH ZLOO DOZD\V XVH WKH

DGGLWLRQDO RSSRUWXQLW\ HLWKHU WR DSSO\ IRU D MRE LQ WKH EHVW VHFWRU VKH LV FXUUHQWO\ DSSO\LQJ

RU VKH ZLOO DSSO\ LQ WKH QH[W EHVW VHFWRU� 6KH ZLOO QRW FKDQJH WKH QXPEHU RI DSSOLFDWLRQV LQ
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DQ\ RWKHU VHFWRU�

7KHUH DUH D QXPEHU RI FKDUDFWHULVWLFV RI WKLV VROXWLRQ WKDW KDYH LQWXLWLYH DSSHDO� (P�

SOR\HHV DSSO\ IRU PXOWLSOH MREV LQ GLmHUHQW VHFWRUV VR WKH HTXLOLEULXP GLVSOD\V KHWHURJHQHLW\

RI KLULQJ VWDQGDUG DFURVV MREV WKDW D JLYHQ HPSOR\HH DSSOLHV IRU� 7KH\ DSSO\ IRU MREV LQ

VHFWRUV LQ ZKLFK WKHLU SUREDELOLW\ RI EHLQJ KLUHG LV KLJK DV ZHOO DV IRU EHWWHU MREV ZKHUH WKHLU

SUREDELOLW\ RI EHLQJ KLUHG LV PXFK ORZHU� :KDW LV SDUWLFXODUO\ LQWHUHVWLQJ LV WKH G\QDPLFV

RI KRZ WKH\ DOORFDWH WKH QXPEHU RI MREV WR DSSO\ IRU LQ HDFK VHFWRU� 7KH\ EHJLQ ZLWK WKH

VHFWRU LQ ZKLFK WKH\ DSSOLHG LQ WKH VLQJOH MRE FDVH� 7KH\ FRQWLQXH WR DSSO\ LQ WKLV VHFWRU

XQWLO VRPH QXPEHU RI DSSOLFDWLRQV DUH VXEPLWWHG DQG WKHQ DSSO\ LQ WKH QH[W EHVW VHFWRU�

2QFH WKH RSWLPDO QXPEHU RI MREV LQ WKLV VHFWRU LV UHDFKHG WKH\ DSSO\ LQ WKH QH[W EHVW VHFWRU

XQWLO WKH\ KDYH VXEPLWWHG 0 DSSOLFDWLRQV� 7KXV WKHLU RSWLPDO VWUDWHJ\ LV WR nUVW HQVXUH

WKDW WKHLU SUREDELOLW\ RI JHWWLQJ D MRE LQ D SDUWLFXODU VHFWRU LV YHU\ KLJK� EHIRUH JDPEOLQJ

DQG DSSO\LQJ IRU D EHWWHU MRE LQ D ORZHU SUREDELOLW\ VHFWRU� )LQDOO\� WKH VROXWLRQ DOVR KDV WKH

LQWXLWLYHO\ DSSHDOLQJ SURSHUW\ WKDW LI WKH UHVSRQVH RI HPSOR\HUV LV LJQRUHG� WKHQ LQFUHDVLQJ

WKH QXPEHU RI MRE DSSOLFDWLRQV WKDW DUH VLPXOWDQHRXVO\ DOORZHG LQFUHDVHV WKH QXPEHU RI

EHWWHU MREV WKH HPSOR\HH DSSOLHV IRU�

2I FRXUVH� WKH RSWLPDO UHVSRQVH RI HPSOR\HUV FDQQRW EH LJQRUHG� *LYHQ WKLV VHW RI

RSWLPDO IPW
L�T�J� HPSOR\HUV VROYH WKH VDPH SUREOHP DV EHIRUH� 6LQFH HPSOR\HUV KLUH DQ\

DSSOLFDQW ZKRVH H[SHFWHG TXDOLW\ H[FHHGV EL� WKH FULWLFDO VLJQDO� V
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ZKHUH� IRU FODULW\� ZH KDYH PDGH WKH GHSHQGHQF\ RI PW
L RQ VeWLb�� � � � � VeW, H[SOLFLW� 7KH

HTXLOLEULXP LV REWDLQHG E\ VROYLQJ ���� IRU WKH FULWLFDO VLJQDO IRU HDFK W\SH LQ HDFK VHFWRU�

ZKHUHPW
L�X� V

e
WLb�� � � � � VeW,� LV JLYHQ E\ 3URSRVLWLRQ �� 6LQFH ZH KDYH VHHQ WKDW LI DQ DGGLWLRQDO
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IHDVLEOH VHFWRU� DV 0 LQFUHDVHV WKH FULWLFDO VLJQDO LQFUHDVHV DV ZHOO _ HPSOR\HUV UHDFW WR

WKH LQFUHDVHG DELOLW\ RI HPSOR\HHV WR DSSO\ IRU PXOWLSOH MREV E\ LQFUHDVLQJ WKH UHTXLUHG

TXDOLnFDWLRQV IRU WKH MRE�
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:H QH[W LOOXVWUDWH VRPH RI WKH TXDQWLWDWLYH LPSOLFDWLRQV RI DOORZLQJ HPSOR\HHV WR DSSO\

WR PXOWLSOH MREV LQ WKH FRQWH[W RI DQ H[DPSOH� 7R SURSHUO\ DVVHVV WKH UREXVWQHVV RI WKH

TXDOLWDWLYH UHVXOWV REWDLQHG LQ WKDW H[DPSOH� ZH ZLOO FRQVLGHU WKH FDVH LQ ZKLFK WKH QXPEHU

RI MREV DQ HPSOR\HH FDQ VLPXOWDQHRXVO\ DSSO\ LV H[WUHPHO\ ODUJH _ LQ WKLV FDVH 0  ����

$VVXPH WKDW XQGHUO\LQJ TXDOLW\ LV GLVWULEXWHG 1>���@ DQG 1>����@ IRU W\SHV O DQG K

UHVSHFWLYHO\� :H ZLOO OLPLW DWWHQWLRQ WR WKH FDVH LQ ZKLFK WKH VLJQDO QRLVH LV LGHQWLFDO DFURVV

WKH WZR W\SHV� 7DEOH � VXPPDUL]HV WKH UHVXOWLQJ HTXLOLEULXP� ,Q HYHU\ FDVH WKH FULWLFDO

VLJQDO LV QRZ PXFK KLJKHU WKDQ LQ WKH VLQJOH MRE FDVH� UHoHFWLQJ WKH IDFW WKDW HPSOR\HUV

RSWLPDOO\ LQFUHDVH WKHLU VWDQGDUGV� /LNH WKH VLQJOH MRE FDVH� WKH GLmHUHQFH LQ WKH FULWLFDO

VLJQDO EHWZHHQ WKH W\SHV LQ VHFWRUV LQ ZKLFK ERWK W\SHV DSSO\ LV VWLOO VPDOO �LW GRHV QRW H[FHHG

���� LQ FRPSDULVRQ WR WKH RYHUDOO TXDOLW\ GLmHUHQFHV� +RZHYHU� WKLV GLmHUHQFH LV ODUJHU WKDQ

ZKHQ HPSOR\HHV FRXOG DSSO\ IRU RQO\ RQH MRE� )XUWKHUPRUH� QR ORZHU TXDOLW\ DJHQW DSSOLHV

IRU DQ\ MRE LQ 6HFWRU ��� 7KH UHDVRQ LV WKDW WKH QH[W ZRUVW MRE LV WKH UHVHUYDWLRQ MRE�

6LQFH HYHU\ DSSOLFDQW LV JXDUDQWHHG WKLV MRE� LW GRHV QRW PDNH VHQVH WR DSSO\ PRUH WKDQ

RQFH IRU WKLV MRE� +HQFH� LQ 6HFWRU �� YHU\ IHZ DSSOLFDWLRQV DUH GLVFRXUDJHG E\ UDLVLQJ WKH

FULWLFDO VLJQDO� VLQFH DSSO\LQJ LQVWHDG WR WKH UHVHUYDWLRQ MRE GRHV QRW DmHFW WKH SUREDELOLW\

RI JHWWLQJ WKH UHVHUYDWLRQ MRE LI WKH DSSOLFDQW LV DOUHDG\ DSSO\LQJ IRU WKDW MRE� 2Q WKH RWKHU

KDQG UDLVLQJ WKH FULWLFDO VLJQDO DOVR GHFUHDVHV WKH QXPEHU RI KLJKHU TXDOLW\ DSSOLFDWLRQV

EHFDXVH VRPH RI WKHVH DSSOLFDQWV UHVSRQGHG E\ DSSO\LQJ IRU WKH QH[W EHWWHU MRE� ,Q WKLV

FDVH WKH ODWWHU HmHFW GRPLQDWHV VR QR FULWLFDO VLJQDO H[LVWV WKDW VROYHV ����� (PSOR\HUV LQ

6HFWRU �� RSWLPDOO\ UHVSRQG E\ UHIXVLQJ WR KLUH DQ\ DSSOLFDQW RI W\SH O� $QRWKHU FRQVHTXHQFH

RI WKLV LV WKDW LQ WKH QH[W KLJKHVW VHFWRU WKH GLVFULPLQDWLRQ IDYRUV HPSOR\HHV RI W\SH O _

WKH FULWLFDO VLJQDO LV DFWXDOO\ ORZHU IRU W\SH O DSSOLFDQWV� +HQFH� XQOLNH WKH VLQJOH MRE FDVH�

V\VWHPDWLF OHJDO GLVFULPLQDWLRQ GRHV QRW H[LVW LQ WKLV H[DPSOH�

7DEOH �� 7KH (TXLOLEULXP LQ WKH (FRQRP\ ZLWK 1RUPDO $JHQWV ZLWK ,GHQWLFDO
6LJQDO 1RLVH DQG WKH $ELOLW\ WR $SSO\ IRU ��� -REV 6LPXOWDQHRXVO\
4XDOLW\ �PDUJLQDO SURGXFW� LV GLVWULEXWHG 1RUPDO>�� �@ IRU DJHQWV RI W\SH O� 1RUPDO>��� �@ IRU DJHQWV

RI W\SH K DQG cK  cO  ����� 7KH RmHUHG ZDJH RU PLQLPDO H[SHFWHG PDUJLQDO SURGXFW �Z� DQG

WKH HTXLOLEULXP FULWLFDO VLJQDO �Ve� IRU HDFK MRE DYDLODEOH LV OLVWHG EHORZ� 7KH nQDO FROXPQ FRQWDLQV
WKHVH YDOXHV IRU WKH UHVHUYDWLRQ MRE LQ WKH HFRQRP\�
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H[SHFWHG ZDJHV �JLYHQ E\ ���� EHWZHHQ DSSOLFDQWV RI WKH VDPH TXDOLW\ EXW RI GLmHULQJ W\SHV�

(FRQRPLF GLVFULPLQDWLRQ� OLNH WKH OHJDO GLVFULPLQDWLRQ� LV QRW V\VWHPDWLF� 6RPH ORZ TXDOLW\

W\SH O DJHQWV KDYH KLJKHU H[SHFWHG ZDJHV WKDQ WKHLU W\SH K FRXQWHUSDUWV� )XUWKHUPRUH� WKH

HFRQRPLF GLVFULPLQDWLRQ� ZKHQ LW RFFXUV� LV VXEVWDQWLDO� (YHQ LI 6HFWRU �� LV LJQRUHG� WKH

UHVXOWLQJ GLmHUHQFH LQ ZDJHV FDQ EH DV KLJK DV ���� ZKLFK LV VXEVWDQWLDOO\ JUHDWHU WKDQ LQ

WKH VLQJOH MRE FDVH� +RZHYHU� LQ DQRWKHU LPSRUWDQW GLPHQVLRQ _ WKH IUDFWLRQ RI ZRUNHUV

RI WKH VDPH TXDOLW\ ZKRVH H[SHFWHG ZDJH GLmHUV _ WKH DPRXQW RI HFRQRPLF GLVFULPLQDWLRQ

LV VXEVWDQWLDOO\ ORZHU WKDQ WKH VLQJOH MRE FDVH� 7KXV� E\ LQFUHDVLQJ WKH QXPEHU RI MREV

WKDW FDQ EH VLPXOWDQHRXVO\ DSSOLHG IRU� WKH QXPEHU RI ZRUNHUV ZKR VXmHU IURP HFRQRPLF

GLVFULPLQDWLRQ LV VXEVWDQWLDOO\ UHGXFHG�

,QWXLWLYHO\� WKH HmHFW RQ HFRQRPLF GLVFULPLQDWLRQ RI DOORZLQJ HPSOR\HHV WR DSSO\ IRU PXO�

WLSOH MREV LV VWUDLJKWIRUZDUG WR XQGHUVWDQG� %HFDXVH WKH WRWDO QXPEHU RI MREV DQ HPSOR\HH

FDQ DSSO\ IRU LV VR KLJK� D YHU\ VPDOO SUREDELOLW\ RI ODQGLQJ D MRE LQ D SDUWLFXODU VHFWRU RQ

RQH DSSOLFDWLRQ FDQ WUDQVODWH LQWR DOPRVW FHUWDLQW\ ZKHQ WKH HPSOR\HH FDQ DSSO\ XS WR ���

WLPHV�� )RU DQ\ UHDVRQDEOH SUREDELOLW\ RI ODQGLQJ WKH MRE� JLYHQ ��� FKDQFHV WKH HPSOR\HH

ZLOO JHW WKH MRE ZLWK FHUWDLQW\� :KHQ WKH SUREDELOLW\ RI ODQGLQJ WKH MRE RQ DQ\ RQH DSSOLFD�

WLRQ LV ODUJH� VPDOO FKDQJHV LQ WKLV SUREDELOLW\ PDNH YHU\ OLWWOH GLmHUHQFH LQ WKH HPSOR\HHV

SUREDELOLW\ RI ODQGLQJ WKH MRE RQ ��� WULHV� *LYHQ WKH IDFW WKDW WKH OHJDO GLVFULPLQDWLRQ LV

LQ PRVW FDVHV VPDOO LQ WKLV HFRQRP\� WKLV LPSOLHV WKDW PRVW HPSOR\HHV RI WKH VDPH TXDOLW\

EXW GLmHUHQW W\SHV DSSO\ IRU PRVW RI WKHLU MREV LQ WKH VDPH VHFWRU _ WKH EHVW RQH LQ ZKLFK

WKH\ ERWK KDYH D QHDU FHUWDLQ SUREDELOLW\ RI ODQGLQJ WKH MRE� ,Q WKHVH FDVHV� WKH GLmHUHQFH

LQ H[SHFWHG ZDJHV ZLOO EH PLQLPDO DQG VR WKH\ DFFRXQW IRU WKH IDFW WKDW WKH YDVW PDMRULW\

RI DSSOLFDQWV VXmHU QR HFRQRPLF GLVFULPLQDWLRQ�

7KH SUREOHP FRPHV LQ ZKHQ WKH VPDOO GLmHUHQFH LQ WKH SUREDELOLW\ RI JHWWLQJ D MRE IRUFHV

HPSOR\HHV RI WKH VDPH TXDOLW\ EXW RI GLmHUHQW W\SH WR DSSO\ IRU D VXEVWDQWLDOO\ GLmHUHQW

DPRXQW RI MREV LQ HDFK VHFWRU� 7KLV ZLOO RFFXU� IRU LQVWDQFH� ZKHQ RQH W\SH KDV D ]HUR

SUREDELOLW\ RI JHWWLQJ D MRE LQ WKH QH[W EHVW VHFWRU ZKLOH WKH RWKHU W\SH KDV D VPDOO� EXW

QRQ�]HUR� SUREDELOLW\ RI JHWWLQJ D MRE LQ WKLV VHFWRU� $V EHIRUH� LQ ERWK FDVHV ERWK W\SHV

ZLOO PRVW OLNHO\ EH KLUHG LQ WKH PDLQ VHFWRU LQ ZKLFK WKH\ DUH DSSO\LQJ� KRZHYHU� QRZ WKH

ZDJH GLmHUHQFHV EHWZHHQ WKH VHFWRUV ZLOO ORRP ODUJH� 7KXV WKH ���� GLmHUHQFH LQ H[SHFWHG

ZDJHV LQ )LJXUH � UHoHFWV WKH IDFW WKDW LQ WKLV UDQJH W\SH O DSSOLFDQWV DUH IRUFHG WR WDNH

WKH UHVHUYDWLRQ ZDJH� �� ZLWK FHUWDLQW\� ZKLOH WKH W\SH K DJHQWV JHW D WHQWK VHFWRU MRE ZLWK

ZDJH � DOPRVW FHUWDLQW\� 6LPLODUO\� WKH ��� GLmHUHQFH IRU TXDOLW\ OHYHOV EHWZHHQ � DQG �

UHoHFWV WKH UDQJH ZKHUH W\SH O DJHQWV JHW D QLQWK VHFWRU MRE ZLWK ZDJH � DOPRVW FHUWDLQO\�

ZKLOH W\SH K DJHQWV JHW D HLJKWK VHFWRU MRE ZLWK ZDJH � DOPRVW FHUWDLQO\�

$OWKRXJK D FRPSOHWH LQYHVWLJDWLRQ RI WKH UREXVWQHVV RI RXU UHVXOWV WR WKH QXPEHU RI

�)RU H[DPSOH� WR KDYH D ��� SUREDELOLW\ RI JHWWLQJ WKH MRE RQ ��� DSSOLFDWLRQV WKH HPSOR\HH QHHGV RQO\
D � �

�
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)LJXUH �� 3HUFHQWDJH 'LmHUHQFH LQ ([SHFWHG :DJHV LQ WKH (FRQRP\ ZLWK WKH
$ELOLW\ WR $SSO\ IRU ��� -REV 6LPXOWDQHRXVO\
7KH H[SHFWHG ZDJH LV GHnQHG E\ ���� 7KH SHUFHQWDJH GLmHUHQFH EHWZHHQ WKH H[SHFWHG ZDJH RI WZR

DJHQWV RI WKH VDPH TXDOLW\ LV GHnQHG WR EH WKH H[SHFWHG ZDJH RI WKH DJHQW RI W\SH K PLQXV WKH

H[SHFWHG ZDJH RI WKH DJHQW RI W\SH O GLYLGHG E\ WKH H[SHFWHG ZDJH RI WKH DJHQW RI W\SH O �L�H��
(>ZMK�T@b(>ZMO�T@

(>ZMO�T@ � H[SUHVVHG LQ SHUFHQWDJH WHUPV�

2 4 6 8 10 12 14 16 18 20
Quality

-40

-20

20

40

60

80

100
%

�



MREV HPSOR\HHV FDQ DSSO\ IRU LV EH\RQG WKH VFRSH RI WKLV SDSHU� WKH DERYH H[DPSOH GRHV

GHPRQVWUDWH WKDW PDQ\ RI WKH TXDOLWDWLYH UHVXOWV GHULYHG LQ WKH RULJLQDO SDSHU FRXOG EH

GHULYHG ZKHQ WKH HPSOR\HHV DUH DOORZHG WR DSSO\ IRU PXOWLSOH MREV� 0RVW LPSRUWDQWO\� WKH

VHOI�VHOHFWLRQ ELDV PDWHULDOO\ DmHFWV WKH DQDO\VLV HYHQ ZKHQ WKH QXPEHU RI MREV DQ HPSOR\HH

FDQ DSSO\ IRU LV XQUHDOLVWLFDOO\ ODUJH� ,Q WKH FRQWH[W RI RQH H[DPSOH� ZH VKRZ WKDW HYHQ ZLWK

VXEVWDQWLDO GLmHUHQFHV LQ W\SH GLVWULEXWLRQV� V\VWHPDWLF OHJDO DQG HFRQRPLF GLVFULPLQDWLRQ

GRHV QRW H[LVW� )XUWKHUPRUH� OLNH WKH VLQJOH MRE FDVH� WKH DPRXQW RI OHJDO GLVFULPLQDWLRQ

LV VWLOO VXUSULVLQJ VPDOO� 3HUKDSV WKH PRVW LPSRUWDQW GLmHUHQFH EHWZHHQ WKH VLQJOH MRE DQG

PXOWLSOH MRE H[DPSOH LV WKH QDWXUH RI WKH UHVXOWLQJ HFRQRPLF GLVFULPLQDWLRQ� ,Q WKH FRQWH[W

RI WKLV H[DPSOH� PRUH HPSOR\HHV VXmHU IURP HFRQRPLF GLVFULPLQDWLRQ ZKHQ WKH\ FDQ RQO\

DSSO\ IRU RQH MRE� <HW WKH PDJQLWXGH RI WKLV GLVFULPLQDWLRQ LV PXFK VPDOOHU WKDQ ZKHQ WKH\

FDQ DSSO\ IRU PXOWLSOH MREV�
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