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, SURSRVH WKH DJJUHJDWH RXWSXW GLYLGHG E\ WKH ZDJH UDWH RI WKH LQGXVWULDO ODERXUHU LQ D FRXQ�
WU\ DV D PHDVXUH RI WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW IRU WKDW FRXQWU\�� 7KH MXVWLnFDWLRQ
LV WKDW WKH VNLOOV DQG KHDOWK RI LQGXVWULDO ODERXUHUV DUH FRPSDUDEOH DFURVV FRXQWULHV� WKHUH�
IRUH WKHLU KXPDQ FDSLWDO LQSXW FDQ VHUYH DV D XQLW LQ WKH PHDVXUHPHQW� )RU LQWHUQDWLRQDO
FRPSDULVRQ� WKLV PHWKRG LV EHWWHU WKDQ RWKHU PHWKRGV EDVHG RQ VFKRROLQJ� FRQFHSWXDOO\
RU LQ WHUPV RI DSSOLFDELOLW\� JLYHQ WKH GDWD FRQVWUDLQWV IRU ORZ�LQFRPH FRXQWULHV� , XVH WKLV
PHWKRG WR FRPSDUH WKH KXPDQ FDSLWDO LQSXWV IRU �� FRXQWULHV RI GLYHUVH RXWSXW OHYHOV� ,
nQG WKDW KXPDQ FDSLWDO LQSXW GLmHUV EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH
FRXQWULHV E\ D IDFWRU RI DERXW �� 7KLV LV VLJQLnFDQW EXW VPDOO UHODWLYH WR WKHLU RXWSXW GLI�
IHUHQFH RU WKH UHVXOWV IURP RWKHU PHWKRGV� ,Q QHRFODVVLFDO RXWSXW DFFRXQWLQJ� WKH KXPDQ
FDSLWDO LQSXW GLmHUHQFHV DFURVV FRXQWULHV� HYHQ DIWHU EHLQJ FRPELQHG ZLWK WKHLU SK\VLFDO
FDSLWDO LQSXW GLmHUHQFHV� OHDYH D ODUJH SDUW RI WKHLU RXWSXW GLmHUHQFHV XQDFFRXQWHG IRU�
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 , WKDQN P\ UHVHDUFK DVVLVWDQW &ODXGLX 7XQHD IRU KLV KHOS LQ DVVHPEOLQJ GDWD� , WKDQN 1DXUR

&DPSRV� 5DQG\ )LOHU� 6WHSDQ -XUDMGD� DQG RWKHU SDUWLFLSDQWV LQ PDFUR VHPLQDU DW &(5*(�(, IRU WKHLU
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/XFDV ������ DQG PDQ\ RWKHUV KDYH SURSRVHG GLmHUHQFHV LQ KXPDQ FDSLWDO LQSXW DV

D PDMRU VRXUFH RI RXWSXW GLmHUHQFHV DFURVV FRXQWULHV� ,Q RUGHU WR HYDOXDWH WKLV YLHZ�

D PHDVXUH RI KXPDQ FDSLWDO LQSXWV DFURVV FRXQWULHV LV QHFHVVDU\� &RQFHSWXDOO\� KXPDQ

FDSLWDO LQSXW LV ODERXU LQSXW LQ SURGXFWLRQ DGMXVWHG IRU TXDOLW\ LQ WHUPV RI VNLOOV DQG

KHDOWK� 7KH GLpFXOW\ LQ LWV PHDVXUHPHQW OLHV LQ WKLV DGMXVWPHQW� ,W LV QRW HDV\ WR VD\ KRZ

PXFK PRUH �RU OHVV� KXPDQ FDSLWDO LQSXW DQ KRXU RI ZRUN E\ D GRFWRU LQ WKH 86 LV WKDQ

DQ KRXU RI ZRUN E\ D ODERXUHU LQ 1LJHULD�

7KHUH DUH EURDGO\ WZR DSSURDFKHV WR PHDVXULQJ KXPDQ FDSLWDO VWRFN RU LQSXW�� 2QH�

WKH FRVW�EDVHG DSSURDFK� PHDVXUHV WKH FRVW RI KXPDQ FDSLWDO LQYHVWPHQW� ZKLFK LV DVVXPHG

WR EH SURSRUWLRQDO WR WKH KXPDQ FDSLWDO IRUPDWLRQ� )RU DQ LQWHUQDWLRQDO FRPSDULVRQ RI

KXPDQ FDSLWDO� WKH PRVW FRPPRQ PHDVXUH RI WKH FRVW LV \HDUV RI VFKRROLQJ �VHH %HQKDELE

DQG 6SLHJHO ����� IRU H[DPSOH�� 7KLV PHWKRG LV VLPSOH DQG WKHUHIRUH DSSOLFDEOH IRU PDQ\

ORZ�LQFRPH FRXQWULHV ZLWK GDWD FRQVWUDLQWV� +RZHYHU� LW LV FRQFHSWXDOO\ SUREOHPDWLF��

)LUVW� LW GRHV QRW PHDVXUH WKH KXPDQ FDSLWDO DFTXLUHG RXWVLGH VFKRRO� VNLOOV DFTXLUHG EH�

IRUH VFKRROLQJ� LQ MRE WUDLQLQJ RXWVLGH VFKRRO� DQG LQ WKH ZRUN SODFH� $ ZRUNHU ZLWK QR

VFKRROLQJ FOHDUO\ KDV KXPDQ FDSLWDO WR WKH H[WHQW WKDW KH LV FRQWULEXWLQJ WR SURGXFWLRQ�

6NLOOV DFTXLUHG LQ ZRUN SODFH� HVSHFLDOO\� PD\ GLmHU JUHDWO\ EHWZHHQ ZRUNHUV LQ ORZ�LQFRPH

� 7KH LQSXW LV WKH VHUYLFH JHQHUDWHG IURP WKH XVDJH RI KXPDQ FDSLWDO LQ D SHULRG� DQG WKH VWRFN LV WKH

�GLVFRXQWHG� VXP RI LQSXWV JHQHUDWHG IURP WKH XVDJH RI KXPDQ FDSLWDO RYHU LWV �UHPDLQLQJ� OLIHWLPH� ,W LV

W\SLFDOO\ DVVXPHG WKDW LQSXWV DUH SURSRUWLRQDO WR VWRFNV DW WKH DJJUHJDWH OHYHO VR WKDW ZH RQO\ QHHGV WKH

PHDVXUH RI RQH WR WDON DERXW WKH RWKHU LQ FRPSDULVRQ RI KXPDQ FDSLWDO VWRFNV RU LQSXWV DFURVV WLPH RU

FRXQWULHV�
� 7KHUH DUH EHWWHU PHDVXUHV WKDW UHTXLUH PRUH GDWD DQG WKHUHIRUH LPSOHPHQWDEOH RQO\ IRU KLJK�LQFRPH

FRXQWULHV� )RU H[DPSOH� .HQGULFN ������ PHDVXUHV WKH HGXFDWLRQ� WUDLQLQJ� DQG FKLOG UHDULQJ FRVWV IRU WKH

86 IURP ���� WR ���� WR GHULYH DQ DQQXDO VHULHV RI KXPDQ FDSLWDO IRUPDWLRQ� DQG WKHQ GHULYHV DQ DQQXDO

VHULHV RI KXPDQ FDSLWDO VWRFN E\ DVVXPLQJ D FRQVWDQW GHSUHFLDWLRQ UDWH�
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FRXQWULHV DQG ZRUNHUV LQ KLJK�LQFRPH FRXQWULHV� 6HFRQG� WKLV PHWKRG GRHV QRW PHDVXUH

KXPDQ FDSLWDO LQ WHUPV RI KHDOWK� ZKLFK LV DQ LPSRUWDQW IDFWRU LQ ODERXU SURGXFWLYLW\�

+XPDQ FDSLWDO LQ WHUPV RI KHDOWK PD\ GLmHU JUHDWO\ EHWZHHQ ORZ�LQFRPH DQG KLJK�LQFRPH

FRXQWULHV� 7KLUG� WKH PHDVXUHPHQW XVLQJ \HDUV RI VFKRROLQJ LPSOLFLWO\ DVVXPHV WKDW WKH

IRUPDWLRQ RI KXPDQ FDSLWDO SHU \HDU RI VFKRROLQJ LV WKH VDPH DW DOO OHYHOV RI VFKRROLQJ� 2QH

FDQ FRQMHFWXUH WKDW WKH PDUJLQDO IRUPDWLRQ RI KXPDQ FDSLWDO GHFUHDVHV DV WKH GXUDWLRQ

RI VFKRROLQJ LQFUHDVHV DQG LV WKH VDPH DV WKH PDUJLQDO FRVW DW WKH SRLQW ZKHQ VFKRROLQJ

VWRSV� 7KLV FRQMHFWXUH LV VXSSRUWHG E\ WKH nQGLQJ WKDW WKH UHWXUQ WR SULPDU\ HGXFDWLRQ

LV KLJKHU WKDQ WKH UHWXUQ WR VHFRQGDU\ HGXFDWLRQ� ZKLFK LV KLJKHU WKDQ WKH UHWXUQ WR WHU�

WLDU\ HGXFDWLRQ �3VDFKDURSRXORV ������ )RXUWK� WKH PHDVXUHPHQW XVLQJ \HDUV RI VFKRROLQJ

LPSOLFLWO\ DVVXPHV WKDW WKH IRUPDWLRQ RI KXPDQ FDSLWDO SHU \HDU RI VFKRROLQJ LV WKH VDPH

LQ DOO FRXQWULHV� 7KH TXDOLW\ RI HGXFDWLRQ PD\ YDU\ JUHDWO\ DFURVV FRXQWULHV� HVSHFLDOO\

EHWZHHQ WKH ORZ�LQFRPH DQG WKH�KLJK LQFRPH FRXQWULHV� OHDGLQJ WR GLmHUHQW TXDQWLWLHV RI

KXPDQ FDSLWDO IRUPDWLRQ SHU \HDU RI VFKRROLQJ�

7KH RWKHU DSSURDFK� WKH LQFRPH�EDVHG RQH� XVHV WKH ODERXU LQFRPH GLmHUHQFHV DFURVV

ZRUNHUV ZLWK YDULRXV OHYHOV RI KXPDQ FDSLWDO WR PHDVXUH KXPDQ FDSLWDO LQSXWV� ,QFRPH

GLmHUHQFHV DFURVV ZRUNHUV DUH WKH GLmHUHQFHV LQ WKH PDUNHW YDOXHV RI WKHLU KXPDQ FDSLWDO

LQSXWV� DQG DUH WR D ODUJH H[WHQW GHWHUPLQHG E\ WKH GLmHUHQFHV LQ WKHLU KXPDQ FDSLWDO

LQSXWV�� :H FRXOG WKHQ GHULYH WKH GLmHUHQFHV LQ KXPDQ FDSLWDO LQSXW IURP WKH LQFRPH

GLmHUHQFHV E\ HOLPLQDWLQJ WKH SDUW RI GLmHUHQFHV GXH WR IDFWRUV RWKHU WKDQ KXPDQ FDSLWDO

� -RUJHQVRQ DQG )UDXPHQL ������ XVH ODERXU LQFRPHV RI ZRUNHUV FODVVLnHG E\ DJH� VH[� DQG HGXFDWLRQ

OHYHO� WR GHULYH WKH OLIHWLPH LQFRPH GLmHUHQFHV DFURVV ZRUNHUV RI GLmHUHQW HGXFDWLRQ OHYHOV� 7KHVH OLIHWLPH

LQFRPH GLmHUHQFHV DUH WKHQ WDNHQ WR EH WKH UHWXUQV WR KXPDQ FDSLWDO LQYHVWPHQW� RU WKH PDUNHW YDOXHV RI

KXPDQ FDSLWDO RYHU LWV OLIHWLPH� 7R GHULYH WKH KXPDQ FDSLWDO LQSXW IRU D SHULRG� KRZHYHU� ZH RQO\ QHHG

LQFRPH GLmHUHQFHV DFURVV ZRUNHUV IRU WKDW SHULRG�
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LQSXW�� ,Q JHQHUDO� WKH VWHSV LQ GRLQJ VR DUH nUVW WR FODVVLI\ ZRUNHUV DFFRUGLQJ WR W\SHV ZKHUH

ZRUNHUV RI WKH VDPH W\SH DUH DVVXPHG WR VXSSO\ WKH VDPH KXPDQ FDSLWDO LQSXW� VHFRQG�

WR DVVLJQ D UHSUHVHQWDWLYH LQFRPH� WR HDFK W\SH RI ZRUNHUV� DQG WKLUG� WR DJJUHJDWH WKH

KXPDQ FDSLWDO LQSXWV ZHLJKLQJ D ZRUNHU
V LQSXW E\ KLV�KHU W\SH
V UHSUHVHQWDWLYH LQFRPH�

)RU H[DPSOH� .UXHJHU ������ FODVVLnHV ZRUNHUV E\ HGXFDWLRQ OHYHO� DJH� DQG VHFWRU

�XUEDQ RU UXUDO� ZKHUH WKH\ ZRUN LQ D VDPSOH RI �� FRXQWULHV� ZLWK WKH DVVXPSWLRQ WKDW

WZR ZRUNHUV RI WKH VDPH W\SH� DFURVV FRXQWULHV DV ZHOO DV ZLWKLQ D FRXQWU\� VXSSO\ WKH VDPH

KXPDQ FDSLWDO LQSXW� 6KH GHULYHV WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW IRU HDFK FRXQWU\ E\

ZHLJKLQJ WKH LQSXWV RI GLmHUHQW W\SHV RI ZRUNHUV E\ WKHLU DYHUDJH ODERXU LQFRPHV LQ WKH

86� 7KLV LV FRQFHSWXDOO\ D EHWWHU PHWKRG WKDQ WKH PHWKRG XVLQJ \HDUV RI VFKRROLQJ VLQFH

WKH GLmHUHQFHV LQ KXPDQ FDSLWDO IRUPDWLRQ SHU \HDU RI VFKRROLQJ DFURVV HGXFDWLRQ OHYHOV

DUH UHoHFWHG LQ LQFRPH GLmHUHQFHV� +RZHYHU� LW KDV VRPH RI WKH VDPH VKRUW�FRPLQJV DV

WKH PHWKRG XVLQJ \HDUV RI VFKRROLQJ� GLmHUHQFHV DPRQJ ZRUNHUV LQ VNLOOV DFTXLUHG RXWVLGH

VFKRROLQJ DQG LQ KHDWK DUH DVVXPHG WR EH ]HUR DQG WKH TXDOLW\ RI VFKRROLQJ LV DVVXPHG WR

EH WKH VDPH DFURVV FRXQWULHV� )XUWKHU� XVLQJ 86 ODERXU LQFRPHV WR ZHLJK KXPDQ FDSLWDO

LQSXWV DFURVV W\SHV RI ZRUNHUV LV H[WUHPH LQ OLJKW RI WKH REVHUYDWLRQ WKDW WKH ZDJH SURnOH

RYHU HGXFDWLRQ OHYHO LV VWHHSHU LQ ORZ�LQFRPH FRXQWULHV �3VDFKDURSRXORV ������ VLQFH SHRSOH

LQ ORZ�LQFRPH FRXQWULHV RQ DYHUDJH UHFHLYH OHVV VFKRROLQJ� XVLQJ WKH LQFRPHV LQ D ORZ�LQFRPH

� 2QH VXFK IDFWRU LV WKH DYDLODELOLW\ RI FRPSOHPHQWDU\ RU VXEVWLWXWH LQSXWV� $ GRFWRU LQ WKH 86

JHWV SDLG PRUH WKDQ D GRFWRU LQ 1LJHULD SDUWLDOO\ EHFDXVH KH ZRUNV ZLWK EHWWHU IDFLOLWLHV DQG HTXLSPHQW�

$QRWKHU VXFK IDFWRU LV WKH ODERXU PDUNHW FRQGLWLRQV� $ ODERXUHU LQ WKH 86 PD\ JHW SDLG PRUH WKDQ D

ODERXUHU LQ 1LJHULD SDUWLDOO\ EHFDXVH ODERXUHUV DUH PRUH VFDUFH UHODWLYH WR WKH RWKHU W\SHV RI ZRUNHUV LQ

WKH 86 WKDQ LQ 1LJHULD�
� 7KH UHSUHVHQWDWLYH LQFRPH LV XQDYRLGDEO\ DUELWUDU\ DV ORQJ DV WKH LQFRPHV RI ZRUNHUV RI WKH VDPH

W\SH DUH QRW WKH VDPH� 7KLV LV DQ LQGH[ QXPEHU SUREOHP DQG LQ SUDFWLFH LW FRPHV GRZQ WR SLFNLQJ D

UHDVRQDEOH LQFRPH�
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FRXQWU\ IRU WKH ZHLJKLQJ SXUSRVH ZRXOG UHVXOW LQ D JUHDWHU GLmHUHQFH LQ PHDVXUHG KXPDQ

FDSLWDO LQSXW EHWZHHQ ORZ�LQFRPH DQG KLJK�LQFRPH FRXQWULHV�

7KHUH LV D PHDVXUHPHQW PHWKRG WKDW GRHV ZLWKRXW VRPH RI WKH SUREOHPV LQ .UXHJHU
V

SURFHGXUH� ,Q WKHLU UHVHDUFK RQ WKH FKDQJHV RI KXPDQ FDSLWDO LQSXWV DFURVV WKH VWDWHV RI WKH

86 RYHU WLPH� 0XOOLJDQ DQG 6DOD�L�0DUWLQ ������ SURSRVH DV D PHDVXUH RI DJJUHJDWH KXPDQ

FDSLWDO LQSXW IRU D JLYHQ VWDWH LQ D JLYHQ \HDU WKH DJJUHJDWH ODERXU LQFRPH GLYLGHG E\ WKH

DYHUDJH LQFRPH RI ZRUNHUV ZLWK QR VFKRROLQJ IRU WKDW \HDU DQG LQ WKDW VWDWH� 7KH LPSOLFLW

DVVXPSWLRQV KHUH DUH WKHQ WKDW D ZRUNHU ZLWK QR VFKRROLQJ VXSSOLHV WKH VDPH KXPDQ FDSLWDO

LQSXW DFURVV VWDWHV DQG \HDUV� EXW WKDW� IRU DQ\ VWDWH DQG LQ DQ\ \HDU� KXPDQ FDSLWDO LQSXW

GLmHUHQFHV DFURVV ZRUNHUV DUH SURSRUWLRQDO WR WKHLU DFWXDO LQFRPH GLmHUHQFHV� QRW VRPH

FURVV�VWDWH RU FURVV�\HDU UHSUHVHQWDWLYH LQFRPH GLmHUHQFHV�� )RU LQWHUQDWLRQDO FRPSDULVRQ

RI KXPDQ FDSLWDO LQSXWV� 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V SURFHGXUH UHTXLUHV PXFK OHVV GDWD

DQG LV� WKHUHIRUH� PRUH DSSOLFDEOH WKDQ .UXHJHU
V SURFHGXUH� $OVR� WKH DVVXPSWLRQ WKDW

ZRUNHUV ZLWK QR VFKRROLQJ VXSSOLHV WKH VDPH KXPDQ FDSLWDO LQSXW LV D ZHDNHU DQG PRUH

GHIHQVLEOH RQH WKDQ WKH .UXHJHU
V DVVXPSWLRQ WKDW ZRUNHUV ZLWK DQ\ JLYHQ OHYHO RI VFKRROLQJ

VXSSOLHV WKH VDPH KXPDQ FDSLWDO� ZRUNHUV ZLWK QR VFKRROLQJ DFURVV FRXQWULHV DUH PRUH

FRPSDUDEOH LQ WKHLU KXPDQ FDSLWDO LQSXW WKDQ ZRUNHUV ZLWK SRVLWLYH DQG HTXDO \HDUV RI

VFKRROLQJ VLQFH WKH GLmHUHQFHV LQ VFKRRO TXDOLW\ DUH LUUHOHYDQW WR WKH KXPDQ FDSLWDO LQSXW

RI ZRUNHUV ZLWK QR VFKRROLQJ�

� 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG� DV RWKHU LQFRPH�EDVHG PHWKRGV� KDV WKH DIRUH�PHQWLRQHG

ZHDNQHVV WKDW WKH PHDVXUH RI KXPDQ FDSLWDO LQSXW FRXOG EH DmHFWHG E\ RWKHU LQSXWV RU PDUNHW FRQGLWLRQV

�VHH IRRWQRWH ��� ,Q SDUWLFXODU� IDFWRUV WKDW DmHFW WKH LQFRPH RI ZRUNHUV ZLWK QR VFKRROLQJ UHODWLYH WR

LQFRPHV RI RWKHUV W\SHV RI ZRUNHUV� VXFK DV WKH PLQLPXP ZDJH ODZ� ZRXOG KDYH D ODUJH LPSDFW RQ WKH

PHDVXUHPHQW VLQFH WKH LQFRPH RI ZRUNHUV ZLWK QR VFKRROLQJ VHUYHV DV WKH XQLW RI PHDVXUHPHQW� .UXHJHU
V

PHWKRG LV EHWWHU LQ WKLV UHVSHFW VLQFH LQ KHU PHWKRG D IDFWRU DmHFWLQJ WKH LQFRPH RI D W\SH RI ZRUNHU ZRXOG

DmHFW WKH PHDVXUH RI WKH KXPDQ FDSLWDO LQSXW RQO\ IRU WKDW W\SH RI ZRUNHU�
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+RZHYHU� 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG VWLOO KDV WKH VKRUW�FRPLQJ RI LJQRULQJ

WKH GLmHUHQFHV LQ VNLOOV DFTXLUHG RXWVLGH VFKRROLQJ DQG LQ KHDOWK DPRQJ ZRUNHUV ZLWK QR

VFKRROLQJ � $OVR� 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V SURFHGXUH LV WURXEOHVRPH LQ OLJKW RI WKH

DIRUH�PHQWLRQHG 3VDFKDURSRXORV ������
V nQGLQJ WKDW WKH ZDJH SURnOH RYHU WKH HGXFDWLRQ

OHYHO LV VWHHSHU LQ ORZ�LQFRPH FRXQWULHV� ,I ZH DVVXPH WKDW ZRUNHUV ZLWK D SRVLWLYH QXPEHU

RI \HDUV RI VFKRROLQJ� IRU H[DPSOH FROOHJH JUDGXDWHV� VXSSO\ WKH VDPH KXPDQ FDSLWDO LQSXW

DFURVV FRXQWULHV� WKH GLmHUHQFHV LQ PHDVXUHG DJJUHJDWH KXPDQ FDSLWDO LQSXW ZRXOG EH

JUHDWHU WKDQ XQGHU WKH DVVXPSWLRQ WKDW ZRUNHUV ZLWK QR VFKRROLQJ VXSSO\ WKH VDPH KXPDQ

FDSLWDO LQSXW� 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V SURFHGXUH LV H[WUHPH LQ WKLV VHQVH�

,Q WKLV SDSHU� , DGRSW 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG DQG PRGLI\ LW WR PHDVXUH

KXPDQ FDSLWDO LQSXWV DFURVV FRXQWULHV RI GLYHUVH LQFRPH OHYHOV� 7KH PRGLnFDWLRQ LV WKDW

, DVVXPH WKDW WKH LQGXVWULDO ODERXUHU� DV FODVVLnHG VR E\ WKH ,QWHUQDWLRQDO /DERXU 2pFH�

UDWKHU WKDQ WKH ZRUNHU ZLWK QR VFKRROLQJ VXSSOLHV WKH VDPH KXPDQ FDSLWDO LQSXW DFURVV

FRXQWULHV� , GHULYH WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW IRU D FRXQWU\ E\ GLYLGLQJ WKH DJJUH�

JDWH ODERXU LQFRPH� ZKLFK LV DVVXPHG WR EH SURSRUWLRQDO WR DJJUHJDWH LQFRPH RU RXWSXW

DFURVV FRXQWULHV� E\ WKH DYHUDJH LQFRPH RI LQGXVWULDO ODERXUHUV LQ WKDW FRXQWU\�

)RU LQWHUQDWLRQDO FRPSDULVRQ RI KXPDQ FDSLWDO LQSXW� WKLV PHWKRG KDV DGYDQWDJHV RYHU

PHWKRGV EDVHG RQ VFKRROLQJ� PHWKRGV XVLQJ \HDUV RI VFKRROLQJ DQG .UXHJHU
V DQG 0XOOLJDQ

DQG 6DOD�L�0DUWLQ
V PHWKRGV�� )LUVW� LW UHTXLUHV PXFK OHVV GDWD DQG LV� WKHUHIRUH� PRUH

� 6LPLODU WR 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG �VHH IRRWQRWH ��� WKLV PHWKRG KDV WKH ZHDNQHVV WKDW

D IDFWRU RWKHU WKDQ KXPDQ FDSLWDO LQSXW LWVHOI FRXOG KDYH D ODUJH LPSDFW RQ WKH PHDVXUH RI DJJUHJDWH

KXPDQ FDSLWDO LQSXW E\ DmHFWLQJ WKH ODERXUHU LQFRPH� ZKLFK VHUYHV DV D XQLW RI PHDVXUHPHQW� 7KLV ZDUQV

XV WR EH FDUHIXO LQ FRXQWU\�E\�FRXQWU\ FRPSDULVRQ RI PHDVXUHG KXPDQ FDSLWDO LQSXWV� )RU FRPSDULVRQ RI

KXPDQ FDSLWDO LQSXWV LQ UHODWLRQ WR LQFRPH OHYHO� KRZHYHU� LW PDWWHUV RQO\ WR WKH H[WHQW WKDW VXFK IDFWRUV

DUH UHODWHG WR LQFRPH OHYHO� 7KHUH DUH QR REYLRXV VXFK IDFWRUV WKDW DUH UHODWHG WR LQFRPH OHYHO�
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DSSOLFDEOH WKDQ .UXHJHU
V SURFHGXUH� 6HFRQG� E\ QRW XVLQJ WKH \HDUV RI VFKRROLQJ DV D ZD\ RI

FRPSDULQJ ZRUNHUV DOO WRJHWKHU� LW DYRLGV WKH SUREOHP RI PLVPHDVXUHPHQW RI KXPDQ FDSLWDO

DFTXLUHG RXWVLGH VFKRROLQJ WKDW DUH SUHVHQW LQ .UXHJHU
V DQG 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V

SURFHGXUHV� 7KLUG� WKH KXPDQ FDSLWDO LQSXWV RI LQGXVWULDO ODERXUHUV DFURVV FRXQWULHV DUH

PRUH FRPSDUDEOH WKDQ WKRVH RI ZRUNHUV ZLWK DQ\ JLYHQ \HDUV RI VFKRROLQJ� LQFOXGLQJ ZRUNHUV

ZLWK QR VFKRROLQJ LQ 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG� $V ZLOO EH H[SODLQHG IXUWKHU LQ

6HFWLRQ �� LQGXVWULDO ODERXUHUV DUH ZRUNHUV ZKR SULPDULO\ VXSSO\ WKHLU SK\VLFDO HmRUW ZLWK

OLWWOH VNLOO� $OVR� LW LV SODXVLEOH WR DVVXPH WKDW WKHVH ZRUNHUV DUH SK\VLFDOO\ nW WR ZRUN LQ

WKH LQGXVWULDO VHFWRU� 6R LQ WHUPV RI KHDOWK DV ZHOO� LQGXVWULDO ODERXUHUV DUH FRPSDUDEOH�

)RXUWK� ZKHQ ZH RUGHU RFFXSDWLRQV DFFRUGLQJ WR WKHLU LQFRPHV� WKH LQGXVWULDO ODERXUHU

LV QRW DW WKH H[WUHPH� LW FRPPDQGV QHLWKHU KLJK QRU ORZ LQFRPH� 7KHUHIRUH� JLYHQ WKH

GLmHUHQFHV LQ ZDJH SURnOH DFURVV RFFXSDWLRQV DFURVV FRXQWULHV�� HTXDWLQJ KXPDQ FDSLWDO

LQSXWV RI LQGXVWULDO ODERXUHU DFURVV FRXQWULHV LV QRW H[WUHPH ZKLOH HTXDWLQJ KXPDQ FDSLWDO

LQSXWV RI ZRUNHUV ZLWK QR VFKRROLQJ LQ 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG LV�

7KH SDSHU LV RUJDQL]HG DV IROORZV� ,Q 6HFWLRQ �� , SUHVHQW D PRGHO ZRUOG HFRQRP\ WKDW

DQDO\WLFDOO\ LOOXVWUDWHV WKH FRQFHSW RI KXPDQ FDSLWDO XVHG LQ WKLV SDSHU� DQG WKDW SURYLGHV

WKH EDVLV IRU LWV PHDVXUHPHQW DFURVV FRXQWULHV LQ 6HFWLRQ �� ,Q 6HFWLRQ �� , LQWURGXFH WKH

ZDJH GDWD IURP WKH ?%XOOHWLQ RI /DERXU 6WDWLVWLFV� 2FWREHU ,QTXLU\� E\ WKH ,QWHUQDWLRQDO

/DERXU 2pFH� DQG GRFXPHQW WKH GLmHUHQFHV LQ WKH ZDJH UDWH RI WKH LQGXVWULDO ODERXUHU

DPRQJ �� FRXQWULHV RI GLYHUVH RXWSXW OHYHOV� , WKHQ XVH WKHVH ZDJH UDWH GLmHUHQFHV WR

GHULYH WKH GLmHUHQFHV LQ DJJUHJDWH KXPDQ FDSLWDO LQSXW IRU WKHVH FRXQWULHV� , nQG WKDW WKH

� 7KH ZDJH SURnOH DFURVV RFFXSDWLRQV RUGHUHG DFFRUGLQJ WR LQFRPH VHHPV VWHHSHU LQ ORZ�LQFRPH FRXQ�

WULHV WKDQ LQ KLJK�LQFRPH FRXQWULHV� 7KLV LV SDUWLDOO\ VXSSRUWHG LQ 6HFWLRQ ��

�



KXPDQ FDSLWDO LQSXW GLmHUV EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV E\

D IDFWRU RI DERXW �� 7KLV LV VLJQLnFDQW� EXW VPDOO UHODWLYH WR WKHLU RXWSXW GLmHUHQFH� ZKLFK

LV E\ D IDFWRU RI DERXW ��� RU VPDOO UHODWLYH WR UHVXOWV IURP RWKHU PHDVXUHPHQW PHWKRGV� ,Q

6HFWLRQ �� , VKRZ WKDW WKH KXPDQ FDSLWDO LQSXW GLmHUHQFH EHWZHHQ WKH ORZHVW�LQFRPH DQG

WKH KLJKHVW�LQFRPH FRXQWULHV FDQ DFFRXQW IRU WKH RXWSXW GLmHUHQFH EHWZHHQ WKHP E\ QRW

PRUH WKDQ D IDFWRU RI �� (YHQ LI ZH DGG WKH SK\VLFDO FDSLWDO LQSXW LQ RXWSXW DFFRXQWLQJ� WKH

WZR LQSXWV� KXPDQ DQG SK\VLFDO� OHDYH D ODUJH SDUW RI WKHLU RXWSXW GLmHUHQFH XQDFFRXQWHG

IRU� ,Q 6HFWLRQ �� , GLVFXVV WKH UHDVRQV ZK\ WKHUH DUH KXPDQ FDSLWDO LQSXW GLmHUHQFHV DFURVV

FRXQWULHV DV PHDVXUHG LQ WKLV SDSHU� 6HFWLRQ � FRQFOXGHV�

�� $ 02'(/ :25/' (&2120< :,7+ +80$1 &$3,7$/ ,13876

,Q WKLV VHFWLRQ� , SUHVHQW D PRGHO ZRUOG HFRQRP\ WKDW DQDO\WLFDOO\ LOOXVWUDWHV WKH

FRQFHSW RI KXPDQ FDSLWDO XVHG LQ WKLV SDSHU DQG WKDW SURYLGHV WKH EDVLV IRU LWV PHDVXUHPHQW

DFURVV FRXQWULHV LQ WKH IROORZLQJ VHFWLRQ� ,Q WKH PRGHO� WLPH LV VWDWLF DQG WKHUH DUH PDQ\

HFRQRPLHV WKDW DUH LQGH[HG E\ L� (DFK HFRQRP\ LV SRSXODWHG E\ PDQ\ SHRSOH ZKR DUH

LQGH[HG E\ M � >�� �@� 7KH LGHQWLW\ RI D SHUVRQ LQ WKLV ZRUOG HFRQRP\ LV WKHQ �L� M�� $OO

SHRSOH ZLWKLQ DQG DFURVV HFRQRPLHV KDYH XWLOLW\ LQFUHDVLQJ LQ LQFRPH� 7KH\ GLmHU LQ KXPDQ

FDSLWDO HQGRZPHQW ZKLFK LV XVHG WR JHQHUDWH KXPDQ FDSLWDO LQSXW RQH�IRU�RQH� /HW K�L� M�

GHQRWH WKH KXPDQ FDSLWDO LQSXW SHUVRQ �L� M� VXSSOLHV� 7KH WHFKQRORJ\ LV LGHQWLFDO DFURVV

FRXQWULHV DQG UHSUHVHQWHG E\ WKH SURGXFWLRQ IXQFWLRQ

<L  $L+
m

L
���

ZKHUH <L LV WKH DJJUHJDWH RXWSXW� +L LV WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW� $L DUH IDFWRUV

�



RWKHU WKDQ KXPDQ FDSLWDO LQSXW VXFK DV SK\VLFDO FDSLWDO LQSXW� DQG m � ��� �� LV WKH KXPDQ

FDSLWDO LQSXW VKDUH SDUDPHWHU�� 7KH DJJUHJDWH KXPDQ FDSLWDO LQSXW LV WKH OLQHDU VXP RI

LQGLYLGXDO KXPDQ FDSLWDO LQSXWV DQG SHRSOH DUH LPPRELOH DFURVV HFRQRPLHV VR WKDW ZH FDQ

ZULWH

+L  

=
�

�

K�L� M�GM� ���

/HW aZL GHQRWH WKH ZDJH UDWH IRU D XQLW RI KXPDQ FDSLWDO LQSXW LQ HFRQRP\ L�

aZ  m$+mb�� ���

7KH ZDJH UDWH RI SHUVRQ �L� M� LV

Z�L� M�  aZLK�L� M�� ���

)URP HTXDWLRQV � DQG �� ZH FDQ GHULYH

+L  
m<L

aZL

� ���

7KDW LV� WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW RI DQ HFRQRP\ LV WKH DJJUHJDWH ODERXU LQFRPH

GLYLGHG E\ WKH ZDJH UDWH IRU D XQLW RI KXPDQ FDSLWDO LQSXW�

&RQVLGHU WZR HFRQRPLHV V DQG X� :H KDYH

+V

+X

 
<V

<X

aZX

aZV

� ���

,I ZH KDYH WKH RXWSXW GLmHUHQFH DQG WKH GLmHUHQFH LQ WKH ZDJH UDWH IRU D XQLW RI KXPDQ

FDSLWDO LQSXW� ZH FDQ GHULYH WKH KXPDQ FDSLWDO LQSXW GLmHUHQFH� 7KH ZDJH UDWH GLmHUHQFH

� 7KH YDOXH RI m LV DVVXPHG WR EH WKH VDPH DFURVV FRXQWULHV� 7KLV DVVXPSWLRQ DOORZV PHDVXULQJ KXPDQ

FDSLWDO LQSXW XVLQJ DJJUHJDWH RXWSXW RU LQFRPH LQVWHDG RI KXPDQ FDSLWDO �ODERXU� LQFRPH� ZKRVH HVWLPDWHV

DUH QRW DYDLODEOH IRU PDQ\ ORZ�LQFRPH FRXQWULHV� $OWKRXJK WKH HVWLPDWHV RI ODERXU VKDUH RI DJJUHJDWH

LQFRPH GLmHU DFURVV FRXQWULHV� WKHUH DUH QR WUHQGV LQ UHODWLRQ WR RXWSXW OHYHO �*ROOLQ ������

�



FDQ EH ZULWWHQ LQ WKH IRUP WKDW FDQ EH PDWFKHG ZLWK WKH GDWD� /HW �V� xV� DQG �X� xX� GHQRWH

WZR SHRSOH� RQH IURP HDFK HFRQRP\� ZKR VXSSO\ WKH VDPH KXPDQ FDSLWDO LQSXW�

K�V� xV�  K�X� xX�� ���

)URP HTXDWLRQV � DQG �� ZH KDYH

aZV

aZX

 
Z�V� xV�

Z�X� xX�
� ���

(TXDWLRQ � FDQ WKHQ EH UHZULWWHQ DV

+V

+X

 
<V

<X

Z�X� xX�

Z�V� xV�
� ���

,I ZH KDYH WKH RXWSXW GLmHUHQFH EHWZHHQ WZR HFRQRPLHV DQG WKH ZDJH UDWH GLmHUHQFH IRU

ZRUNHUV DFURVV WKH WZR HFRQRPLHV ZKR VXSSO\ WKH VDPH KXPDQ FDSLWDO LQSXW� ZH FDQ GHULYH

WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW GLmHUHQFH DFURVV WKH WZR HFRQRPLHV� ,Q WKLV SDSHU� ,

DVVXPH WKH KXPDQ FDSLWDO LQSXW RI LQGXVWULDO ODERXUHUV WR EH WKH VDPH DFURVV FRXQWULHV�

DQG XVH WKH ZDJH UDWHV RI LQGXVWULDO ODERXUHUV WR GHULYH WKH DJJUHJDWH KXPDQ FDSLWDO LQSXW

GLmHUHQFHV DFURVV FRXQWULHV�

�� 0($685(0(17 2) +80$1 &$3,7$/ ,1387

7KH ,QWHUQDWLRQDO /DERXU 2pFH DQQXDOO\ SXEOLVKHV LWV 2FWREHU ,QTXLU\ ZKLFK FRQWDLQV

WKH ZDJH GDWD IRU ��� RFFXSDWLRQV DFURVV FRXQWULHV� :H XVH WKH GDWD IRU � RFFXSDWLRQV��

GHQRWHG DV CODERXUHU
 LQ ���� VXUYH\�� $ JODQFH DW WKH WLWOHV RI WKHVH nQHO\ FODVVLnHG RFFX�

SDWLRQV UHYHDOV WKDW WKHVH DUH DOO LQGXVWULDO ODERXUHUV ZKR SULPDULO\ VXSSO\ WKHLU SK\VLFDO

�� :H XVH GDWD IRU OHVV WKDQ � RFFXSDWLRQV IRU VRPH FRXQWULHV GHSHQGLQJ RQ WKH DYDLODELOLW\
�� :H XVH ���� RU ���� VXUYH\ IRU VRPH FRXQWULHV GHSHQGLQJ RQ WKH DYDLODELOLW\ RI ���� VXUYH\�

�



HmRUW ZLWK OLWWOH VNLOO� , SLFNHG �� FRXQWULHV WKDW KDYH UHDVRQDEO\ JRRG GDWD DQG WKDW

UHSUHVHQW GLYHUVH RXWSXW OHYHOV DQG GLYHUVH UHJLRQV RI WKH ZRUOG� 7KH\ DUH OLVWHG LQ 7DEOH

��

$V ZRXOG EH H[SHFWHG IURP DQ\ VWXG\ LQYROYLQJ LQWHUQDWLRQDO GDWD� WKHUH DUH SUREOHPV

ZLWK WKH FRPSDUDELOLW\ RI GDWD DFURVV FRXQWULHV� )LUVW� DOWKRXJK PRVW FRXQWULHV UHSRUW

PRQWKO\ ZDJH GDWD� VRPH GDWD DUH \HDUO\� ZHHNO\� GDLO\� RU KRXUO\� )RU FRPSDUDELOLW\� ,

PDGH WKH GDWD DQQXDO DVVXPLQJ � \HDU  �� PRQWKV  �� ZHHNV� � ZHHN  � GD\V� DQG �

GD\  � KRXUV��� 6HFRQG� VRPH FRXQWULHV UHSRUW PDOH DQG IHPDOH ZDJHV VHSDUDWHO\� VRPH

RWKHUV UHSRUW JHQGHU�QHXWUDO �L�H�� DYHUDJHG DFURVV ZRUNHUV UHJDUGOHVV RI JHQGHU� ZDJHV�

DQG D IHZ FRXQWULHV UHSRUW VLQJOH�JHQGHU ZDJHV� *LYHQ WKLV SUDFWLFH DQG DVVXPLQJ WKDW

WKH PDMRULW\ RI WKH LQGXVWULDO ODERXUHUV DUH PDOHV� , GURSSHG WKH IHPDOH ZDJH GDWD IURP

WKH VDPSOH� DQG XVHG WKH PDOH RU JHQGHU�QHXWUDO ZDJH GDWD� 7KLUG� VRPH FRXQWULHV UHSRUW

DYHUDJH ZDJHV ZKHUHDV RWKHUV UHSRUW PLQLPXP ZDJHV� )RXUWK� VRPH FRXQWULHV UHSRUW ZDJH

UDWHV ZKHUHDV RWKHUV UHSRUW ZDJH HDUQLQJV���

6LQFH LW LV GLpFXOW WR LQIHU WKH VL]HV RI ODERXUHU LQFRPH GLmHUHQFHV DFURVV FRXQWULHV

GXH WR WKHVH GLmHUHQFHV LQ W\SH RI GDWD� PDOH YV� JHQGHU�QHXWUDO� UDWH YV� HDUQLQJV� DQG

PLQLPXP YV� DYHUDJH� , PDGH QR IXUWKHU DGMXVWPHQWV� 7KLV ODFN RI DGMXVWPHQW ZDUQV XV

WR EH FDUHIXO LQ FRXQWU\�E\�FRXQWU\ FRPSDULVRQ RI KXPDQ FDSLWDO LQSXW DV PHDVXUHG LQ WKLV

SDSHU� +RZHYHU� LQ DVVHVVLQJ GLmHUHQFHV LQ KXPDQ FDSLWDO LQSXW LQ UHODWLRQ WR LQFRPH OHYHO�

WKHVH GLmHUHQFHV LQ WKH W\SH RI GDWD PDWWHU RQO\ WR WKH H[WHQW WKDW WKH W\SHV RI GDWD DUH

�� ?2FWREHU ,QTXLU\� DOVR UHSRUWV ZRUN KRXUV SHU ZHHN IRU VRPH FRXQWULHV� 7KH UHSRUWHG ZRUN KRXUV

DUH DURXQG �� DQG WKHUH LV QR V\VWHPDWLF UHODWLRQ EHWZHHQ WKH ZRUN KRXUV DQG WKH LQFRPH OHYHO�
�� 7KH ZDJH HDUQLQJV LQFOXGH RQ WRS RI WKH ZDJH UDWH� CUHPXQHUDWLRQ IRU WLPH QRW ZRUNHG� VXFK DV IRU

DQQXDO YDFDWLRQ� RWKHU SDLG OHDYH RU KROLGD\V�


��



UHODWHG WR WKH LQFRPH OHYHO� 7KH RQO\ GLVFHUQDEOH VXFK UHODWLRQ LQ WKH GDWD LV WKDW WKH W\SH

RI WKH GDWD IRU ORZ�LQFRPH FRXQWULHV WHQG WR EH PLQLPXP ZDJH DQG ZDJH UDWH VRPHZKDW

PRUH WKDQ WKDW IRU KLJK�LQFRPH FRXQWULHV� 6LQFH� IRU DQ\ FRXQWU\� PLQLPXP ZDJH DQG WKH

ZDJH UDWH DUH OHVV WKDQ DYHUDJH ZDJH DQG ZDJH HDUQLQJV� XVLQJ PLQLPXP ZDJH DQG WKH

ZDJH UDWH OHDG WR KLJKHU PHDVXUHV RI KXPDQ FDSLWDO LQSXW WKDQ XVLQJ DYHUDJH ZDJH DQG

ZDJH HDUQLQJV� 7KHUHIRUH� WKLV UHODWLRQ LQ WKH GDWD LPSOLHV WKDW WKH PHDVXUHG GLmHUHQFH LQ

KXPDQ FDSLWDO LQSXW EHWZHHQ ORZ�LQFRPH DQG KLJK�LQFRPH FRXQWULHV LV ELDVHG WR EH ODUJH���

2QFH WKH VRUWLQJ DQG DGMXVWPHQWV RI WKH GDWD DUH GRQH� , WRRN� IRU HDFK FRXQWU\� WKH

DYHUDJH RI WKH ZDJH UDWHV�HDUQLQJV DFURVV WKH ODERXUHU RFFXSDWLRQV� 7KHVH nJXUHV DUH LQ

FXUUHQW ORFDO FXUUHQF\� *LYHQ WKH ZD\ , PHDVXUH WKH KXPDQ FDSLWDO LQSXW� D VLPSOH ZD\ WR

RUJDQL]H WKH GDWD LV WR� IRU HDFK FRXQWU\� GLYLGH WKH DYHUDJH ODERXUHU ZDJH UDWH�HDUQLQJV

E\ WKH SHU�FDSLWD RXWSXW DOVR LQ FXUUHQW ORFDO FXUUHQF\� , REWDLQHG WKH SHU�FDSLWD RXW�

SXW nJXUHV IURP ?,0) ,QWHUQDWLRQDO )LQDQFLDO 6WDWLVWLFV�� 7DEOH � SUHVHQWV WKH ODERXUHU

UDWHV�HDUQLQJV GLYLGHG E\ SHU�FDSLWD RXWSXWV DFURVV FRXQWULHV� ,W DOVR SUHVHQWV WKH W\SHV

RI RULJLQDO ZDJH GDWD� 7KH PHDVXUH RI KXPDQ FDSLWDO LQSXW LV VLPSO\ WKH UHFLSURFDO RI WKH

ODERXUHU UDWH�HDUQLQJ GLYLGHG E\ SHU�FDSLWD RXWSXW �VHH HTXDWLRQ ��� 7KH VHFRQG FROXPQ RI

7DEOH � SUHVHQWV WKH KXPDQ FDSLWDO LQSXWV DFURVV FRXQWULHV� ZLWK WKH 86 LQSXW QRUPDOL]HG

WR EH ��

7KH LQWHUHVWLQJ TXHVWLRQ LV RI FRXUVH KRZ ODUJH WKH GLmHUHQFHV LQ KXPDQ FDSLWDO LQSXW

DUH DFURVV FRXQWULHV� 7R FRPSDUH WKH DJJUHJDWH RXWSXWV RU LQFRPHV DFURVV FRXQWULHV� , XVHG

WKH RXWSXW GDWD LQ 6XPPHUV DQG +HVWRQ ������� ZKLFK DUH DGMXVWHG IRU 3XUFKDVLQJ 3RZHU

�� 6LQFH WKH PDLQ UHVXOW LQ WKLV SDSHU LV WKDW WKH KXPDQ FDSLWDO LQSXW GLmHUV EHWZHHQ WKH ORZHVW�LQFRPH

DQG WKH KLJKHVW�LQFRPH FRXQWULHV E\ D IDFWRU RI DERXW �� DQG WKHUHIRUH WKH\ DUH VPDOO FRPSDUHG WR WKHLU

RXWSXW GLmHUHQFH RU WKH UHVXOWV XVLQJ RWKHU SURFHGXUHV� WKLV ELDV UHLQIRUFHV WKH nQGLQJ�

��



3DULW\ DFURVV FXUUHQFLHV DQG \HDUV� 6LQFH WKH RXWSXW VHULHV LQ WKLV GDWD VHW FRYHU RQO\ XS WR

WKH ����� IRU HDFK FRXQWU\� , WRRN WKH SHU�FDSLWD RXWSXW RI WKH PRVW UHFHQW \HDU DYDLODEOH

LQ WKH VHULHV IRU WKDW FRXQWU\ DQG GLYLGHG LW E\ WKH 86 SHU�FDSLWD RXWSXW LQ WKDW \HDU� 7KH

nUVW FROXPQ RI 7DEOH � SUHVHQWV WKH UHVXOWLQJ nJXUHV DORQJ ZLWK WKHLU UHVSHFWLYH \HDUV� 3ORW

� VKRZV WKH KXPDQ FDSLWDO LQSXWV DJDLQVW SHU�FDSLWD RXWSXWV DFURVV FRXQWULHV� :H FDQ VHH

WKDW ORZ�LQFRPH FRXQWULHV XVH OHVV KXPDQ FDSLWDO LQSXW WKDQ KLJK�LQFRPH FRXQWULHV� DQG

WKDW WKH KXPDQ FDSLWDO LQSXW GLmHUV EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH

FRXQWULHV E\ D IDFWRU RI DERXW ��

+RZ GRHV WKLV UHVXOW FRPSDUH WR WKH PHDVXUHV RI KXPDQ FDSLWDO �LQSXW� LQ WKH OLWHU�

DWXUH" 2QH RI WKH PRVW ZLGHO\ XVHG PHDVXUH RI KXPDQ FDSLWDO �LQSXW� LV WKH PHDQ \HDUV

RI VFKRROLQJ RI WKH ODERXU IRUFH� ,Q WKH nIWK FROXPQ RI 7DEOH � DUH WKRVH PHDVXUHV IRU

PRVW RI WKH FRXQWULHV LQ WKH VDPSOH� DV UHSRUWHG LQ %HQKDELE DQG 6SLHJHO ������� DQG 3ORW

� VKRZV WKHP DJDLQVW SHU�FDSLWD RXWSXWV� :H FDQ VHH WKDW WKH PHDQ \HDUV RI VFKRROLQJ

GLmHUV EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV E\ D IDFWRU RI DERXW

�� ZKLFK LV JUHDWHU WKDQ WKH GLmHUHQFH LQ KXPDQ FDSLWDO LQSXWV EDVHG RQ ODERXUHU ZDJH�

,Q RWKHU ZRUGV� WKH PHDVXUHPHQW PHWKRG EDVHG RQ ODERXUHU ZDJH \LHOGV D KLJKHU PHDVXUH

RI KXPDQ FDSLWDO LQSXW IRU ORZ�LQFRPH FRXQWULHV UHODWLYH WR WKH KXPDQ FDSLWDO LQSXW IRU

KLJK�LQFRPH FRXQWULHV� WKDQ WKH PHWKRG EDVHG RQ \HDUV RI VFKRROLQJ�

2QH PD\ ZRQGHU ZKDW ZRXOG EH WKH KXPDQ FDSLWDO LQSXWV DFURVV FRXQWULHV LI ZH PHD�

VXUH WKHP XVLQJ WKH ZDJH GDWD IRU DQ RFFXSDWLRQ RWKHU WKDQ WKH ODERXUHU� WKDW LV� XQGHU

WKH DVVXPSWLRQV WKDW WKH KXPDQ FDSLWDO LQSXWV RI ZRUNHUV RI WKLV RWKHU RFFXSDWLRQ DUH WKH

VDPH DFURVV FRXQWULHV� DQG WKDW LQ HDFK FRXQWU\ WKH KXPDQ FDSLWDO LQSXWV RI ZRUNHUV DUH

��



SURSRUWLRQDO WR WKHLU ZDJH UDWHV� 7R WKLV HQG� , PHDVXUHG WKH KXPDQ FDSLWDO LQSXWV DFURVV

FRXQWULHV XVLQJ WKH VDPH PHWKRG DV H[SODLQHG DERYH H[FHSW WKDW , XVHG WKH ZDJH GDWD IRU

HDFK RI � VHOHFWHG RFFXSDWLRQV GLmHUHQW IURP WKH ODERXUHU� WKH DFFRXQWDQW� WKH DXWRPRELOH

PHFKDQLF� WKH FRPSXWHU SURJUDPPHU� WKH JHQHUDO SK\VLFLDQ� DQG WKH VHFRQG�OHYHO PDWK�

HPDWLFV WHDFKHU� &ROXPQV � WR �� RI 7DEOH � SUHVHQW WKHVH PHDVXUHV RI KXPDQ FDSLWDO

LQSXWV� ZLWK WKH 86 LQSXW QRUPDOL]HG WR EH �� :H FDQ VHH WKDW XQGHU WKHVH DOWHUQDWLYH

PHDVXUHPHQWV RI KXPDQ FDSLWDO LQSXWV� ORZ�LQFRPH FRXQWULHV XVH OHVV KXPDQ FDSLWDO LQSXW

WKDQ KLJK�LQFRPH FRXQWULHV� VLPLODU WR WKH UHVXOW REWDLQHG IURP WKH PHDVXUHPHQW ZLWK

WKH ODERXUHU ZDJH� +RZHYHU� WKH KXPDQ FDSLWDO LQSXW GLmHUHQFH EHWZHHQ ORZ�LQFRPH DQG

KLJK�LQFRPH FRXQWULHV LV JUHDWHU LQ JHQHUDO XQGHU WKHVH DOWHUQDWLYH PHDVXUHPHQWV� 7KLV

SUREDEO\ UHoHFWV WKDW WKHVH RFFXSDWLRQV DUH PRVWO\ SURIHVVLRQDOV FRPPDQGLQJ KLJKHU ZDJH

UDWHV WKDQ WKH ODERXUHU� DQG WKDW WKH ZDJH SUHPLXP IRU SURIHVVLRQDOV DV D PXOWLSOH RI

WKH ZDJH UDWH IRU D QRQ�SURIHVVLRQDO RFFXSDWLRQ LV KLJKHU LQ ORZ�LQFRPH FRXQWULHV WKDQ LQ

KLJK�LQFRPH FRXQWULHV�

)URP WKLV nQGLQJ� WKH PHDVXUHPHQW XVLQJ WKH ZDJH UDWH RI WKH ODERXUHU PD\ VHHP

H[WUHPH VLQFH XVLQJ WKH ZDJH UDWHV RI WKH SURIHVVLRQDOV ZRXOG UHVXOW LQ JUHDWHU GLmHUHQFH

LQ PHDVXUHG KXPDQ FDSLWDO LQSXW EHWZHHQ ORZ�LQFRPH DQG KLJK�LQFRPH FRXQWULHV� ,Q WKLV

UHVSHFW WKH PHWKRG XVHG LQ WKLV SDSHU FRPSDUHV WR 0XOOLJDQ DQG 6DOD�L�0DUWLQ
V PHWKRG�

XVLQJ WKH ZDJH UDWH RI WKH FROOHJH JUDGXDWH UDWKHU WKDQ WKH ZDJH UDWH RI WKH ZRUNHU ZLWK QR

VFKRROLQJ ZRXOG UHVXOW LQ ORZHU PHDVXUHV RI KXPDQ FDSLWDO LQSXWV IRU ORZ�LQFRPH FRXQWULHV�

+RZHYHU� WKH PHDVXUHPHQW XVLQJ WKH ZDJH UDWH RI WKH ODERXUHU GLmHUV IURP WKH SURFHGXUH

XVLQJ WKH ZDJH UDWH RI WKH ZRUNHU ZLWK QR VFKRROLQJ LQ D FUXFLDO UHVSHFW� 7KDW LV� WKH

��



ODERXUHU LV QRW DW WKH ORZ HQG RI ZRUNHUV RUGHUHG E\ WKHLU ZDJH UDWHV� DV WKH ZRUNHU ZLWK

QR VFKRROLQJ LV� 7KHUH DUH PDQ\ RFFXSDWLRQV WKDW FRPPDQG ORZHU ZDJH UDWHV WKDQ WKH

LQGXVWULDO ODERXUHU� H�J�� IDUP ZRUNHUV� VKRS DWWHQGDQWV� ZRUNHUV LQ WKH FDWHULQJ EXVLQHVV�

7KHUH DUH PDQ\ ZRUNHUV LQ WKHVH RFFXSDWLRQV� HVSHFLDOO\ LQ ORZ�LQFRPH FRXQWULHV� 7KHUH

DUH QRW JRRG ZDJH GDWD IRU WKHVH RFFXSDWLRQV DFURVV FRXQWULHV� EXW JLYHQ WKDW WKH ZDJH

SUHPLXP IRU SURIHVVLRQDOV LV KLJKHU LQ ORZ�LQFRPH FRXQWULHV� E\ H[WHQVLRQ , VXVSHFW WKDW

WKH ZDJH UDWHV IRU WKHVH RFFXSDWLRQV DV PXOWLSOHV RI WKH ZDJH UDWH RI WKH LQGXVWULDO ODERXUHU

DUH ORZHU LQ ORZ�LQFRPH FRXQWULHV� ,I WKLV LV WKH FDVH� WKHQ XVLQJ WKH ZDJH UDWHV RI WKHVH

RFFXSDWLRQV ZRXOG UHVXOW LQ KLJKHU PHDVXUHV RI KXPDQ FDSLWDO LQSXW IRU ORZ�LQFRPH FRXQ�

WULHV WKDQ XVLQJ WKH ZDJH UDWH RI WKH ODERXUHU� WKH RSSRVLWH UHVXOW IURP XVLQJ WKH ZDJH

UDWHV RI WKH SURIHVVLRQDOV� 7KHUHIRUH� WKH PHDVXUHPHQW XVLQJ WKH ZDJH UDWH RI WKH ODERXUHU

LV QRW H[WUHPH�

�� $&&2817,1* )25 287387 ',))(5(1&(6

7KH H[WHQW WR ZKLFK KXPDQ FDSLWDO LQSXW GLmHUHQFHV DFURVV FRXQWULHV DFFRXQW IRU WKHLU

RXWSXW GLmHUHQFHV GHSHQGV QRW RQO\ RQ WKH KXPDQ FDSLWDO LQSXW GLmHUHQFHV WKHPVHOYHV� EXW

DOVR RQ KRZ LPSRUWDQW WKH KXPDQ FDSLWDO LQSXW LV IRU SURGXFWLRQ� WKDW LV� WKH KXPDQ FDSLWDO

LQSXW VKDUH SDUDPHWHU m LQ HTXDWLRQ �� +RZHYHU� VLQFH KXPDQ FDSLWDO LQSXW GLmHUV EHWZHHQ

WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV E\ D IDFWRU RI �� KXPDQ FDSLWDO LQSXW

FDQ DFFRXQW IRU RXWSXW GLmHUHQFH EHWZHHQ WKHP E\ QRW PRUH WKDQ D IDFWRU RI �� UHJDUGOHVV RI

WKH YDOXH RI m� 7KLV LV VPDOO UHODWLYH WR WKH WRWDO RXWSXW GLmHUHQFH EHWZHHQ WKHP� ZKLFK LV

E\ D IDFWRU RI DERXW ��� 7KH WKLUG FROXPQ RI 7DEOH � SUHVHQWV WKH RXWSXWV DFURVV FRXQWULHV

LI WKHVH FRXQWULHV GLmHUHG RQO\ LQ KXPDQ FDSLWDO LQSXW� DVVXPLQJ WKDW m LV HTXDO WR ���� D

��



YDOXH FRPPRQO\ XVHG LQ WKH OLWHUDWXUH��� DQG QRUPDOL]LQJ WKH 86 RXWSXW WR EH �� 3ORW �

SORWV WKHVH RXWSXWV DFURVV FRXQWULHV DJDLQVW WKHLU DFWXDO SHU�FDSLWD RXWSXWV� :H FDQ VHH

WKDW KXPDQ FDSLWDO LQSXW GLmHUHQFHV DFFRXQW IRU VL]DEOH RXWSXW GLmHUHQFHV DFURVV FRXQWULHV�

EXW WKDW WKHVH GLmHUHQFHV DUH QRZKHUH QHDU WKH WRWDO GLmHUHQFHV� 7KH IRXUWK FROXPQ RI

7DEOH � SUHVHQWV WKH RXWSXWV DFURVV FRXQWULHV LI WKHVH FRXQWULHV ZHUH WKH VDPH LQ KXPDQ

FDSLWDO LQSXW DQG GLmHUHG RQO\ LQ WKH RWKHU IDFWRUV� WKDW LV� WKH YDOXHV RI SDUDPHWHU $ LQ

HTXDWLRQ �� ZLWK WKH 86 YDOXH QRUPDOL]HG WR EH �� :H FDQ VHH WKDW WKH RXWSXW GLmHUHQFHV

DFURVV FRXQWULHV DFFRXQWHG IRU� E\ GLmHUHQFHV LQ IDFWRUV RWKHU WKDQ KXPDQ FDSLWDO LQSXW� DUH

KXJH� RXWZHLJKLQJ WKH RXWSXW GLmHUHQFHV DFFRXQWHG IRU E\ KXPDQ FDSLWDO LQSXW GLmHUHQFHV

E\ D ELJ PDUJLQ�

2QH IDFWRU RWKHU WKDQ WKH KXPDQ FDSLWDO LQSXW WKDW FDQ VLJQLnFDQWO\ DFFRXQW IRU

RXWSXW GLmHUHQFHV DFURVV FRXQWULHV LV� RI FRXUVH� WKH SK\VLFDO FDSLWDO LQSXW� ,Q IDFW� WKH

DFFXPXODWLRQ RI SK\VLFDO FDSLWDO LQSXW KDV EHHQ VLQJOHG RXW DV WKH SULPDU\ PHFKDQLVP IRU

JURZWK IRU D ORQJ WLPH LQ JURZWK OLWHUDWXUH� 7KHUHIRUH� LW ZRXOG EH LQWHUHVWLQJ WR VHH KRZ

PXFK RI RXWSXW GLmHUHQFHV DFURVV FRXQWULHV FDQ EH DFFRXQWHG IRU E\ WKH KXPDQ DQG WKH

SK\VLFDO FDSLWDO LQSXW GLmHUHQFHV WRJHWKHU� 7R WKDW HQG� FRQVLGHU D ZRUOG HFRQRP\ WKDW LV

LGHQWLFDO WR WKH RQH FRQVLGHUHG LQ 6HFWLRQ � RI WKLV SDSHU� H[FHSW WKDW WKH SK\VLFDO FDSLWDO

LQSXW LV DQ LQSXW RI SURGXFWLRQ� 7KH SURGXFWLRQ IXQFWLRQ LV

<L  $L+
m
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 A$L+
m

L
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ZKHUH WKH VXEVFULSW L LQGH[HV FRXQWULHV� <L LV WKH DJJUHJDWH RXWSXW� +L LV WKH DJJUHJDWH

KXPDQ FDSLWDO LQSXW� $L LV IDFWRUV RWKHU WKDQ KXPDQ FDSLWDO LQSXW� .L LV WKH DJJUHJDWH

�� 7KH HVWLPDWH RI WKH KXPDQ FDSLWDO LQSXW �ODERXU� VKDUH RI WRWDO LQFRPH YDULHV DFURVV VWXGLHV EXW LV

DURXQG ���� 6HH *ROOLQ ������� 0DQNLZ� 5RPHU� DQG :HLO ������ DQG <RXQJ ������ IRU H[DPSOH�

��



SK\VLFDO FDSLWDO LQSXW� DQG A$L LV IDFWRUV RWKHU WKDQ KXPDQ DQG SK\VLFDO FDSLWDO LQSXWV�

7KLV PRGLnHG SURGXFWLRQ IXQFWLRQ PDNHV QR GLmHUHQFH DV IDU DV WKH PHDVXUHPHQW RI KXPDQ

FDSLWDO LQSXWV DFURVV FRXQWULHV DQG LWV LPSOLFDWLRQ RQ WKH H[WHQW WR ZKLFK WKH KXPDQ FDSLWDO

LQSXW GLmHUHQFHV FDQ DFFRXQW IRU WKH RXWSXW GLmHUHQFHV� WKH VDPH PHDVXUHPHQW PHWKRG

DV LQ 6HFWLRQ � LV DSSOLFDEOH DQG \LHOGV WKH VDPH UHVXOWV� 7KHQ ZH RQO\ QHHG WR nQG RXW

KRZ PXFK RXWSXW GLmHUHQFHV DFURVV FRXQWULHV FDQ EH DFFRXQWHG IRU E\ WKH SK\VLFDO FDSLWDO

LQSXW GLmHUHQFHV� ,W GHSHQGV RQ KRZ ODUJH WKH SK\VLFDO FDSLWDO LQSXW GLmHUHQFHV DUH DFURVV

FRXQWULHV� 6XPPHUV DQG +HVWRQ ������ SURYLGHV PHDVXUHV RI SK\VLFDO FDSLWDO VWRFN DFURVV

FRXQWULHV��� 2QH FDQ LQIHU IURP WKHVH PHDVXUHV WKDW WKH SK\VLFDO FDSLWDO�RXWSXW UDWLR

WHQGV WR EH ORZHU IRU ORZ�LQFRPH FRXQWULHV� WKH UDWLRV IRU PDQ\ ORZ�LQFRPH FRXQWULHV EHLQJ

OHVV WKDQ D KDOI RI WKH 86 UDWLR�

&RQVLGHU D K\SRWKHWLFDO FRXQWU\ WKDW DYHUDJHV WKH ORZHVW�LQFRPH FRXQWULHV� VD\ ZLWK

RQH�WZHQWLHWK RI WKH 86 RXWSXW� /HW
V DVVXPH WKDW WKH SK\VLFDO FDSLWDO�RXWSXW UDWLR IRU

WKLV FRXQWU\ LV D KDOI RI WKH 86 UDWLR� ZKLFK LV FRQVLVWHQW ZLWK WKH VW\OL]HG IDFW PHQWLRQHG

DERYH� 7KLV LPSOLHV WKDW WKLV FRXQWU\ KDV RQH�IRUWLHWK RI WKH 86 SK\VLFDO FDSLWDO VWRFN�

8QGHU WKH DVVXPSWLRQ WKDW WKH LQSXWV DUH SURSRUWLRQDO WR VWRFNV DFURVV FRXQWULHV��� WKLV

FRXQWU\ XVHV RQH�IRUWLHWK RI WKH 86 SK\VLFDO FDSLWDO LQSXW� $VVXPLQJ WKDW WKH KXPDQ

FDSLWDO LQSXW VKDUH SDUDPHWHU m LQ HTXDWLRQ �� LV HTXDO WR ��� DV EHIRUH� WKLV SK\VLFDO

FDSLWDO LQSXW GLmHUHQFH FDQ DFFRXQW IRU RXWSXW GLmHUHQFH EHWZHHQ WKLV FRXQWU\ DQG WKH 86

E\ D IDFWRU RI ���� :H KDYH DOUHDG\ VHHQ WKDW WKH KXPDQ FDSLWDO LQSXW GLmHUHQFH EHWZHHQ

�� 7KH\ PHDVXUH DV SK\VLFDO FDSLWDO VWRFN WKH VXP RI SURGXFHU GXUDEOHV DQG VWUXFWXUHV H[FOXGLQJ

KRXVLQJ�
�� 7KLV DVVXPSWLRQ LV FRPPRQO\ LPSOLFLW LQ VWXGLHV RI RXWSXW DFFRXQWLQJ XVLQJ SK\VLFDO RU KXPDQ

FDSLWDO �VHH IRRWQRWH ���

��



WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV LV E\ D IDFWRU RI DERXW �� 7KHUHIRUH�

OHW
V DVVXPH WKDW WKLV FRXQWU\ XVHV KDOI RI WKH 86 KXPDQ FDSLWDO LQSXW� 7KLV GLmHUHQFH LQ

KXPDQ FDSLWDO LQSXW FDQ DFFRXQW IRU WKH RXWSXW GLmHUHQFH EHWZHHQ WKLV FRXQWU\ DQG WKH 86

E\ D IDFWRU RI ���� 7KHQ� WKH KXPDQ DQG WKH SK\VLFDO FDSLWDO GLmHUHQFHV EHWZHHQ WKH WZR

FRXQWULHV WRJHWKHU FDQ DFFRXQW IRU WKHLU RXWSXW GLmHUHQFH E\ D IDFWRU RI ���� WKH SURGXFW RI

WKH WZR IDFWRUV� 7KLV LV VLJQLnFDQW� EXW IDOOV IDU VKRUW RI WKH WRWDO RXWSXW GLmHUHQFH EHWZHHQ

WKH WZR FRXQWULHV� IDFWRUV RWKHU WKDQ WKH KXPDQ RU WKH SK\VLFDO FDSLWDO LQSXW DFFRXQW IRU

RXWSXW GLmHUHQFH EHWZHHQ WKH WZR FRXQWULHV E\ D IDFWRU RI QHDUO\ ��

�� $&&2817,1* )25 +80$1 &$3,7$/ ,1387 ',))(5(1&(6

,Q WKLV VHFWLRQ� , GLVFXVV UHDVRQV ZK\ KXPDQ FDSLWDO LQSXW LQ ORZ�LQFRPH FRXQWULHV�

DV PHDVXUHG LQ WKLV SDSHU� LV OHVV WKDQ LQ KLJK�LQFRPH FRXQWULHV� 2QH UHDVRQ LV WKDW

WKH SHUFHQWDJH RI ZRUNHUV ZKR ZRUN LQ ORZ�SD\LQJ RFFXSDWLRQV LV JUHDWHU LQ ORZ�LQFRPH

FRXQWULHV WKDQ LQ KLJK�LQFRPH FRXQWULHV� 7KLV UHVXOWV LQ ORZHU SHU�ZRUNHU ZDJH LQFRPH

LQ ORZ�LQFRPH FRXQWULHV ZKHQ WKH ZDJH LQFRPH LV PHDVXUHG LQ XQLWV RI WKH ZDJH UDWH

LQ WKH UHVSHFWLYH FRXQWU\ IRU D JLYHQ RFFXSDWLRQ� DQG WKLV OHDGV WR ORZHU PHDVXUHV RI

KXPDQ FDSLWDO LQSXW LQ ORZ�LQFRPH FRXQWULHV� $PRQJ WKH UHDVRQV ZK\ WKH SHUFHQWDJH RI

ZRUNHUV ZKR ZRUN LQ ORZ�SD\LQJ RFFXSDWLRQV LV JUHDWHU LQ ORZ�LQFRPH FRXQWULHV WKDQ LQ

KLJK�LQFRPH FRXQWULHV LV WKDW WKH ZRUNHUV LQ ORZ�LQFRPH FRXQWULHV KDYH OHVV VNLOOV� WKH\

UHFHLYH OHVV VFKRROLQJ RU RWKHU MRE WUDLQLQJ� DQG WKHUHIRUH DUH OHVV TXDOLnHG WR ZRUN LQ

KLJK�SD\LQJ RFFXSDWLRQV� $QRWKHU UHDVRQ LV WKDW WKH ZRUNHUV LQ ORZ�LQFRPH FRXQWULHV KDYH

SRRUHU KHDOWK� WKH\ WDNH OHVV QXWULWLRQ DQG UHFHLYH OHVV KHDOWK FDUH� DQG WKHUHIRUH DUH OHVV

��



TXDOLnHG WR ZRUN LQ RFFXSDWLRQV WKDW DUH SK\VLFDOO\ GHPDQGLQJ EXW UHZDUGLQJ LQ WHUPV RI

ZDJHV� VXFK DV WKH FRQVWUXFWLRQ RU WKH KHDY\ LQGXVWU\ ZRUNHU� 7KHVH WZR UHDVRQV DUH LQ

IDFW ZKDW MXVWLnHV FDOOLQJ ZKDW WKH PHWKRG XVHG LQ WKLV SDSHU PHDVXUHV� WKH KXPDQ FDSLWDO

LQSXW�

7KHUH LV DQRWKHU UHDVRQ ZK\ WKH PHDVXUHPHQW PHWKRG LQ WKLV SDSHU PD\ \LHOG ORZHU

PHDVXUHV RI KXPDQ FDSLWDO LQSXW IRU ORZ�LQFRPH FRXQWULHV WKDQ IRU KLJK�LQFRPH FRXQWULHV�

7KDW LV� WKH PHWKRG KDV WKH IHDWXUH WKDW DQ\ IDFWRUV WKDW DmHFW WKH PHDVXUHG RXWSXW�

DV ORQJ DV WKH\ GR QRW DmHFW WKH ZDJH UDWH SURSRUWLRQDWHO\� DOVR DmHFW WKH PHDVXUHG

KXPDQ FDSLWDO LQSXW� :H FDQ VHH WKLV IURP HTXDWLRQ �� ,I WZR FRXQWULHV GLmHU LQ VRPH

IDFWRU WKDW LV LQFOXGHG LQ SDUDPHWHU $ LQ WKDW HTXDWLRQ� WKH SK\VLFDO FDSLWDO LQSXW IRU

H[DPSOH� WKHQ WKH GLmHUHQFH LQ WKLV IDFWRU DmHFWV WKH GLmHUHQFHV LQ RXWSXW DQG LQ WKH ZDJH

UDWH SURSRUWLRQDWHO\� DQG WKHUHIRUH KDV QR LPSDFW RQ WKH PHDVXUHG KXPDQ FDSLWDO LQSXW

GLmHUHQFH EHWZHHQ WKH WZR FRXQWULHV� 7KLV LV RI FRXUVH D GHVLUDEOH IHDWXUH VLQFH ZH GR

QRW ZDQW WKH PHDVXUHV RI KXPDQ FDSLWDO LQSXW WR EH DmHFWHG E\ VXFK IDFWRUV� +RZHYHU� LI

WKHUH LV D GLmHUHQFH EHWZHHQ WKH WZR FRXQWULHV LQ WHUPV RI ZKDW LV PHDVXUHG DV RXWSXW� WKLV

GLmHUHQFH ZLOO DmHFW WKH GLmHUHQFH LQ PHDVXUHG RXWSXW ZLWKRXW DmHFWLQJ WKH ZDJH UDWH� DQG

WKHUHE\ SURSRUWLRQDWHO\ DmHFW WKH PHDVXUHG KXPDQ FDSLWDO LQSXW GLmHUHQFH EHWZHHQ WKH

WZR FRXQWULHV��� *RRG H[DPSOHV DUH WKH LQIRUPDO VHFWRU RXWSXW DQG WKH RXWSXW RI KRPH

SURGXFWLRQ� ERWK RI ZKLFK DUH W\SLFDOO\ H[FOXGHG LQ WKH PHDVXUHPHQW RI RXWSXW� 7KH ORZ�

LQFRPH FRXQWULHV WHQG WR KDYH ODUJHU RXWSXWV RI ERWK W\SHV WKDQ WKH KLJK�LQFRPH FRXQWULHV�

�� $ ZD\ RI FKDUDFWHULVLQJ WKLV IHDWXUH RI WKH PHDVXUHPHQW PHWKRG LQ WKLV SDSHU LV WKDW WKH PHWKRG

PHDVXUHV RQO\ WKH KXPDQ FDSLWDO LQSXW XVHG LQ WKH SURGXFWLRQ RI PHDVXUHG RXWSXW� 7KLV IHDWXUH LV GHVLUDEOH

LI ZH DUH LQWHUHVWHG LQ WKH KXPDQ FDSLWDO LQSXW GLmHUHQFHV DFURVV FRXQWULHV WKDW DFFRXQW IRU WKHLU PHDVXUHG

RXWSXW GLmHUHQFHV� DQG QRW LQ WKH LVVXH RI FRPSDUDELOLW\ RI PHDVXUHG RXWSXW DFURVV FRXQWULHV�

��



DQG WKLV OHDGV WR ODUJHU GLmHUHQFH LQ PHDVXUHG KXPDQ FDSLWDO LQSXW EHWZHHQ ORZ�LQFRPH

DQG KLJK�LQFRPH FRXQWULHV���

�� &21&/86,21

,Q WKLV SDSHU� , SURSRVHG WKH DJJUHJDWH RXWSXW GLYLGHG E\ WKH ZDJH UDWH RI WKH LQ�

GXVWULDO ODERXUHU LQ D FRXQWU\ DV D PHDVXUH RI DJJUHJDWH KXPDQ FDSLWDO LQSXW IRU WKDW

FRXQWU\� 7KH DVVXPSWLRQV WKDW VXSSRUW WKLV PHWKRG RI PHDVXULQJ KXPDQ FDSLWDO LQSXW

DUH WKDW WKH KXPDQ FDSLWDO LQSXWV RI LQGXVWULDO ODERXUHUV DUH WKH VDPH DFURVV FRXQWULHV�

WKDW WKH KXPDQ FDSLWDO LQSXWV RI ZRUNHUV ZLWKLQ D FRXQWU\ DUH SURSRUWLRQDO WR WKHLU ZDJH

UDWHV� DQG WKDW WKH KXPDQ FDSLWDO LQSXW �ODERXU� VKDUH RI WKH DJJUHJDWH RXWSXW LV WKH VDPH

DFURVV FRXQWULHV� , VKRZHG WKDW� IRU LQWHUQDWLRQDO FRPSDULVRQ� WKLV PHDVXUHPHQW LV EHWWHU

WKDQ RWKHU PHDVXUHPHQWV EDVHG RQ VFKRROLQJ LQ WKH OLWHUDWXUH� FRQFHSWXDOO\ RU LQ WHUPV RI

DSSOLFDELOLW\ JLYHQ WKH GDWD FRQVWUDLQWV IRU ORZ�LQFRPH FRXQWULHV�

, XVHG WKH ZDJH GDWD IURP WKH ,QWHUQDWLRQDO /DERXU 2pFH ?%XOOHWLQ RI /DERXU 6WDWLV�

WLFV� 2FWREHU ,QTXLU\� WR PHDVXUH KXPDQ FDSLWDO LQSXWV IRU �� FRXQWULHV� , IRXQG WKDW�

DV RQH PD\ H[SHFW� WKH ORZ�LQFRPH FRXQWULHV XVH OHVV KXPDQ FDSLWDO LQSXW LQ SURGXFWLRQ�

DQG WKDW KXPDQ FDSLWDO LQSXW GLmHUV EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH

FRXQWULHV E\ D IDFWRU RI DERXW �� 7KLV LV VLJQLnFDQW EXW VPDOO UHODWLYH WR WKHLU RXWSXW GLmHU�

HQFH� RU FRPSDUHG WR WKH UHVXOWV IURP RWKHU PHDVXUHPHQW PHWKRGV� ,Q QHRFODVVLFDO JURZWK

WKHRU\� WKLV LPSOLHV WKDW WKH KXPDQ FDSLWDO LQSXW GLmHUHQFH EHWZHHQ WKH ORZHVW�LQFRPH DQG

WKH KLJKHVW�LQFRPH FRXQWULHV FDQ DFFRXQW IRU WKHLU RXWSXW GLmHUHQFH E\ QRW PRUH WKDQ D

�� 7KLV ELDV UHLQIRUFHV WKH nQGLQJ WKDW WKH KXPDQ FDSLWDO LQSXW GLmHUHQFH EHWZHHQ WKH ORZHVW�LQFRPH

DQG WKH KLJKHVW�LQFRPH FRXQWULHV LV VPDOO�

��



IDFWRU RI �� (YHQ LI ZH DGG WKH SK\VLFDO FDSLWDO LQSXW DV DQ DGGLWLRQDO LQSXW RI SURGXFWLRQ�

ZH QHHG IDFWRUV RWKHU WKDQ WKH KXPDQ RU WKH SK\VLFDO FDSLWDO LQSXW WR DFFRXQW IRU D ODUJH

SDUW RI WKHLU RXWSXW GLmHUHQFH�

��
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%HQKDELE� -� DQG 6SLHJHO� 0� ������� ?7KH 5ROH RI +XPDQ &DSLWDO LQ (FRQRPLF 'HYHORS�

PHQW� (YLGHQFH IURP $JJUHJDWH &URVV�&RXQWU\ 'DWD�� -RXUQDO RI 0RQHWDU\ (FR�

QRPLFV� �����������

*ROOLQ� '� ������� ?*HWWLQJ ,QFRPH 6KDUHV 5LJKW� 6HOI (PSOR\PHQW� 8QLQFRUSRUDWHG (Q�

WHUSULVH� DQG WKH &REE�'RXJODV +\SRWKHVLV�� :RUNLQJ SDSHU�

,QWHUQDWLRQDO /DERXU 2pFH ������ ������ >6XSSOHPHQW WR %XOOHWLQ RI /DERXU 6WDWLVWLFV�

2FWREHU ,QTXLU\ 5HVXOWV@� ,QWHUQDWLRQDO /DERXU 2pFH� *HQHYD� 6ZLW]HUODQG�

,QWHUQDWLRQDO 0RQHWDU\ )XQG �YDULRXV \HDUV�� >,QWHUQDWLRQDO )LQDQFLDO 6WDWLVWLFV@� ,QWHUQD�

WLRQDO 0RQHWDU\ )XQG� :DVKLQJWRQ� '�&�� 8QLWHG 6WDWHV�

-RUJHQVRQ� '� DQG )UDXPHQL� %� ������� ?,QYHVWPHQW LQ (GXFDWLRQ DQG 8�6� (FRQRPLF

*URZWK�� 6FDQGLQDYLDQ -RXUQDO RI (FRQRPLFV� ��� 6XSSOHPHQW� ������

.HQGULFN� -� ������� >7KH )RUPDWLRQ DQG 6WRFNV RI 7RWDO &DSLWDO@� 1DWLRQDO %XUHDX RI

(FRQRPLF 5HVHDUFK�

.UXHJHU� $� ������� ?)DFWRU (QGRZPHQWV DQG 3HU &DSLWD ,QFRPH 'LmHUHQFHV $PRQJ &RXQ�

WULHV�� (FRQRPLF -RXUQDO� 6HSWHPEHU ����� ��� �������

/XFDV� -U�� 5� (� ������� ?2Q WKH 0HFKDQLFV RI (FRQRPLF 'HYHORSPHQW�� -RXUQDO RI 'H�

YHORSPHQW (FRQRPLFV ������ �����

0DQNLZ� 1�� 5RPHU� '�� DQG :HLO� '� ������� ?$ &RQWULEXWLRQ WR WKH (PSLULFV RI (FRQRPLF

*URZWK LQ WKH 1HRFODVVLFDO 0RGHO�� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV ���� �������

0XOOLJDQ� &� DQG 6DOD�L�0DUWLQ� ;� ������� ?$ /DERXU�,QFRPH�%DVHG 0HDVXUH RI WKH 9DOXH

��



RI +XPDQ &DSLWDO� $Q $SSOLFDWLRQ WR WKH 6WDWHV RI WKH 8QLWHG 6WDWHV�� -DSDQ DQG

WKH :RUOG (FRQRP\ ����� �������

3VDFKDURSRXORV� *� ������� ?5HWXUQV WR ,QYHVWPHQW LQ (GXFDWLRQ� $ *OREDO 8SGDWH��

:RUOG 'HYHORSPHQW ������ ����������

6XPPHUV� 5� DQG +HVWRQ� $� ������� ?7KH 3HQQ :RUOG 7DEOH ����� $YDLODEOH E\ LQWHUQHW

IURP 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

<RXQJ� $� ������� ?7KH 7\UDQQ\ RI 1XPEHUV� &RQIURQWLQJ WKH 6WDWLVWLFDO 5HDOLWLHV RI WKH

(DVW $VLDQ *URZWK ([SHULHQFH�� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV ���� �������

��



7DEOH �� ODERUHU HDUQLQJV

FRXQWU\ HDUQLQJV HU UD DY PL PD QH PR ZH GD KR \H

,YRU\ FRDVW ���������� q q q q ��
*DERQ ��������� q q q q ��
0DGDJDVFDU ���������� q q q q ��
0DODZL ���������� q q q q ��
0DXULWLXV ���� ���� q q q q ��
6LHUUD /HRQH ���������� q q q q q ��
7RJR ���������� q q q q ��
$UJHQWLQD ��������� q q q q ��
%ROLYLD ���������� q q q q ��
&RVWD 5LFD ��������� q q q q ��
'RPLQLFDQ 5HS ���������� q q q q ��
(O 6DOYDGRU ���������� q q q q ��
*XDWHPDOD ���������� q q q q ��
+RQGXUDV ���������� q q q q ��
1LFDUDJXD ���������� q q q q ��
3HUX ���������� q q q q ��
8QLWHG 6WDWHV ��������� q q q q ��
8UXJXD\ ���������� q q q q ��

%DKUDLQ ���� ���� q q q q ��
%DQJODGHVK ���������� q q q q ��
&KLQD ���������� q q q q ��
,QGLD ���������� q q q q ��
.RUHD ���������� q q q q ��
0DOD\VLD ��������� q q q q ��
0\DQPDU ���� ���� q q q q ��
3KLOLSSLQHV ���������� q q q q ��
6UL /DQND ��������� q q q q ��
6\ULD ���������� q q q q ��

$XVWULD ��������� q q q q ��
%HOJLXP ��������� q q q q ��
*HUPDQ\ ��������� q q q q ��
+XQJDU\ ��������� q q q q ��
,WDO\ ��������� q q q q ��
1RUZD\ ��������� q q q q ��
3RODQG ��������� q q q q ��
5RPDQLD ��������� q q q q ��
6ZHGHQ ���������� q q q q ��
8QLWHG .LQJGRP ��������� q q q q ��

$XVWUDOLD ���������� q q q q ��

1RWH� HDUQLQJV� DQQXDOL]HG ODERUHU ZDJH HDUQLQJV�UDWH RYHU SHU�FDSLWD *'3� HU� HDUQLQJV� UD� UDWH� DY�
DYHUDJH� PL� PLQLPXP� PD� PDOH� QH� QHXWUDO� PR� PRQWKO\� ZH� ZHHNO\� GD� GDLO\� KR� KRXUO\� \H� \HDU



7DEOH �� KXPDQ FDSLWDO LQSXW

FRXQWU\ < + +� � $ +V +DF +DP +FS +JS +PW

,YRU\ FRDVW ������� ��� ��� ��� ���� ���� ��� ��� ���
*DERQ ������� ��� ��� ��� ���� ���� ��� ���
0DGDJDVFDU ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
0DODZL ������� ��� ��� ��� ���� ���� ��� ���
0DXULWLXV ������� ���� ���� ��� ���� ���� ��� ���� ��� ��� ���
6LHUUD /HRQH ������� ��� ��� ��� ���� ���� ��� ��� ��� ���
7RJR ������� ��� ��� ��� ���

$UJHQWLQD ������� ��� ��� ��� ���� ���� ���� ���� ���
%ROLYLD ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
&RVWD 5LFD ������� ��� ��� ��� ���� ���� ��� ��� ��� ���
'RPLQLFDQ 5HS ������� ��� ��� ��� ���� ���� ���� ��� ����
(O 6DOYDGRU ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
*XDWHPDOD ������� ��� ��� ��� ���� ����
+RQGXUDV ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
1LFDUDJXD ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
3HUX ������� ��� ��� ��� ���� ����
8QLWHG 6WDWHV �������� ���� ���� ���� ���������� ���� ���� ���� ���� ����
8UXJXD\ ������� ��� ��� ��� ���� ���� ��� ���

%DKUDLQ ������� ���� ���� ��� ��� ��� ��� ��� ���
%DQJODGHVK ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
&KLQD ������� ��� ��� ��� ��� ���� ���
,QGLD ������� ��� ��� ��� ���� ���� ��� ��� ���
.RUHD ������� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���
0DOD\VLD ������� ��� ��� ��� ���� ����
0\DQPDU ������� ���� ���� ��� ���� ���� ��� ���� ���� ����
3KLOLSSLQHV ������� ��� ��� ��� ���� ���� ���
6UL /DQND ������� ��� ��� ��� ���� ����
6\ULD ������� ��� ��� ��� ���� ����
$XVWULD ������� ��� ��� ��� ���� ���� ��� ��� ��� ����
%HOJLXP ������� ��� ��� ��� ���� ���� ���
*HUPDQ\ ������� ��� ��� ���� ����� ���� ��� ��� ���� ���� ���
+XQJDU\ ������� ���� ���� ��� ���� ��� ���� ����
,WDO\ ������� ��� ��� ��� ���� ���� ���� ���� ���� ���� ����
1RUZD\ ������� ��� ��� ��� ���� ���� ��� ����
3RODQG ������� ��� ��� ��� ��� ��� ��� ����
5RPDQLD ������� ��� ��� ��� ��� ��� ��� ���� ���
6ZHGHQ ������� ��� ��� ���� ���� ���� ���
8QLWHG .LQJGRP ������� ��� ��� ��� ���� ���� ��� ��� ���
$XVWUDOLD ������� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���

1RWH� <� SHU�FDSLWD RXWSXW RYHU 86 SHU�FDSLWD RXWSXW �\HDU�� +� KXPDQ FDSLWDO LQSXW EDVHG RQ ODERUHU
HDUQLQJV� +� �� SHU�FDSLWD RXWSXW DFFRXQWHG IRU E\ KXPDQ FDSLWDO LQSXW� $� SHU�FDSLWD RXWSXW DFFRXQWHG
IRU E\ IDFWRUV RWKHU WKDQ KXPDQ FDSLWDO LQSXW� +V� PHDQ \HDUV RI VFKRROLQJ LQ ����� +DF� KXPDQ FDSLWDO
LQSXW EDVHG RQ DFFRXQWDQW HDUQLQJV� +DP� KXPDQ FDSLWDO LQSXW EDVHG RQ DXWRPRELOH PHFKDQLF HDUQLQJV�
+FS� KXPDQ FDSLWDO LQSXW EDVHG RQ FRPSXWHU SURJUDPPHU HDUQLQJV� +JS� KXPDQ FDSLWDO LQSXW EDVHG RQ
JHQHUDO SK\VLFLDQ HDUQLQJV� +PW� KXPDQ FDSLWDO LQSXW EDVHG RQ VHFRQG�OHYHO PDWKHPDWLFV WHDFKHU HDUQLQJV�
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Plot1: human capital input based on labourer earnings
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Plot 2: mean years of schooling
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Plot 3: output difference due to human capital input difference
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