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7KH REMHFWLYH RI WKLV SURMHFW LV WR XQFRYHU WKH GHWHUPLQDQWV RI ZDJH DQG

KRXVHKROG LQFRPH PRELOLW\ LQ SUHVHQW GD\ 5XVVLD� 5XVVLD�V WUDQVLWLRQ WR D

PDUNHW HFRQRP\ KDV EURXJKW DERXW DQ LQFUHDVH LQ HFRQRPLF LQHTXDOLW\ DQG WKH

HPHUJHQFH RI GLVWLQFW VRFLDO VWUDWD DQG JURXSV Ü WKH �QHZ ULFK�� WKH �QHZ

SRRU�� DQG WKH ÙQHZµ PLGGOH FODVV�

,QFRPH PRELOLW\ UHVHDUFK LV D QHZ ILHOG LQ WKH GRPHVWLF VFLHQFH� $OWKRXJK WKLV

SKHQRPHQRQ KDV EHHQ ZLGHO\ UHFRJQL]HG� WKHUH KDYH EHHQ QR DWWHPSWV WR

PHDVXUH GLUHFWO\ WKH LQFRPH PRELOLW\ RI KRXVHKROGV LQ 5XVVLD � 2QO\ WZR

LQWHUHVWLQJ VWXGLHV KDYH WRXFKHG RQ WKLV LVVXH� �&RPPDQGHU 6� HW DO�� �����

0UR] 7�$�� 3RSNLQ %�0� ������ WKLV SDSHU PDUNV WKH ILUVW HIIRUW WR GHDO ZLWK WKH

LQFRPH PRELOLW\ LVVXH GLUHFWO\�

3UHYLRXV WKHRUHWLFDO DQG HPSLULFDO ZRUN KDV KHOSHG HVWDEOLVK D OLQN EHWZHHQ

LQFRPH PRELOLW\ DQG RWKHU VRFLRÜHFRQRPLF FKDUDFWHULVWLFV� )DFWRUV VXFK DV

VRFLDO FODVV� RFFXSDWLRQ� HGXFDWLRQ� SRZHUÜDGPLQLVWUDWLYH VWDWXV� JHQGHU� DJH�

UDFH DQG HWKQLF EDFNJURXQG DIIHFW ERWK RQH�V UHODWLYH HFRQRPLF VWDWXV DQG WKH

OLNHOLKRRG RI LW EHLQJ FKDQJHG �6FKLOOHU %�5�� *RWWVFKDON 3�� -RKQVRQ 3� 	 5HHG

+�� 6ORDQH 3�-� 	 7KHRGRVVLRX ,�� 'HDUGHQ /�� 0DFKLQ 6� 	 5HHG +��

&RPPDQGHU 6� HW DO�� $QXULQ 9�� %RJRPRORYD 7�� 7DSLOLQD 9� DQG 7LWPD 0��� ,W

FDQ EH DVVXPHG� WKHUHIRUH� WKDW FKDQJHV LQ VRFLDO DQG GHPRJUDSKLF

FKDUDFWHULVWLFV FDQ WKHPVHOYHV LQIOXHQFH LQFRPH PRELOLW\�

+RXVHKROG LQFRPH PRELOLW\ PLJKW DOVR EH D IXQFWLRQ RI PDFURÜHFRQRPLF

IDFWRUV� &HUWDLQO\� 5XVVLD KDV H[SHULHQFHG VHULRXV PDFURÜHFRQRPLF VKRFNV LQ

UHFHQW \HDUV� 6WDWH DVVHWV KDYH EHHQ SULYDWL]HG� WKH VHFWRUDO VWUXFWXUH RI WKH

HFRQRP\ KDV EHHQ UDSLGO\ WUDQVIRUPHG� RSHQ XQHPSOR\PHQW KDV LQFUHDVHG�

ZDJH DUUHDUV KDYH EDOORRQHG DQG WKH VWDWH�V VRFLDO VDIHW\ QHW KDV EHHQ EDGO\

GDPDJHG� $OO WKLV FRXOG QRW EXW EH UHIOHFWHG RQ KRXVHKROG LQFRPH PRELOLW\�

7KHVH PDFURÜHFRQRPLF YDULDEOHV VKRXOG FHUWDLQO\ EH FRQVLGHUHG DV SRVVLEOH

/LWHUDWXUH UHYLHZ� $V PHQWLRQHG DERYH� LQFRPH PRELOLW\ LQ 5XVVLD LV D UHODWLYHO\

XQH[SORUHG ILHOG� ,Q SDUW� WKLV ZDV D IXQFWLRQ RI KRZ WKH 6RYLHW HFRQRP\ ZDV

RUJDQL]HG� 7KH OHYHO RI ZDJHV IRU WKH EXON RI WKH SRSXODWLRQ ZDV VWDEOH RYHU

GHFDGHV DQG WKHUH ZDV OLWWOH VRFLDOÜHFRQRPLF GLIIHUHQWLDWLRQ ZLWKLQ WKH

SRSXODWLRQ� 6DPSOLQJ VWXGLHV RI KRXVHKROG EXGJHWV FRQGXFWHG E\ WKH 5XVVLDQ

*RVNRPVWDW GLG QRW SURGXFH WKH UHOHYDQW GDWD� $QG WKH ZHOOÜNQRZQ VWXGLHV RI

5LPDVKHYVND\D 1�0� HW DO� Ü ��7DJDQURJÜ,� DQG �7DJDQURJÜ,,�� WUDFNHG LQFRPH

G\QDPLFV DQG GLIIHUHQWLDWLRQ EXW QRW LQFRPH PRELOLW\� 6WXGLHV RI PRELOLW\ ZHUH

OLPLWHG WR VRFLDO DQG RFFXSDWLRQDO JURXSLQJV� 7KH ZRUNV RQ PRELOLW\ LQ PDWHULDO

ZHOOÜEHLQJ WKDW DUH WKH PRVW UHOHYDQW WR WKLV SURMHFW DUH WKRVH E\ %RJRPRORYD

7� DQG 7DSLOLQD 9� ������� DQG 7DSLOLQD 9� �������
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,QWHUQDWLRQDOO\� LQFRPH PRELOLW\ VWXGLHV KDYH EHHQ FDUULHG RXW IRU VHYHUDO

GHFDGHV� 6XEVWDQWLYHO\ DQG PHWKRGRORJLFDOO\� WKHLU SURJHQLWRUV ZHUH VWXGLHV RI

VRFLDO PRELOLW\ �'XQFDQ 2�� %OXPHQ ,�� %RXGRQ 5�� 'DYLV -�$�� *RRGPDQ /�$�

DQG RWKHUV�� ,Q WKH SUHVHQW GD\� LQFRPH PRELOLW\ VWXGLHV DUH GLYLGHG EHWZHHQ

WKH VRFLRORJLFDO DQG WKH HFRQRPLF� 6RFLRORJ\ KDV IRFXVHG RQ WKH WUDQVPLVVLRQ

PHFKDQLVPV RI PDWHULDO ZHOOÜEHLQJ IURP JHQHUDWLRQ WR JHQHUDWLRQ DQG WKH UHÜ

SURGXFWLRQ RI VRFLRHFRQRPLF JURXSV DQG FODVVHV �'XQFDQ *�� 6PHHGLQJ 7��

5RGJHUV :�� 1HZPDQ .�� DQG 6PLWK 3�.��� (FRQRPLFV KDV FRQFHQWUDWHG PRUH

RQ WKH UHODWLRQVKLS EHWZHHQ PRELOLW\ DQG LQFRPH GLVWULEXWLRQ LQHTXDOLWLHV�

7KH HFRQRPLF OLWHUDWXUH RQ LQFRPH PRELOLW\ FDQ EH GLYLGHG LQWR WZR EUDQFKHV�

7KH ILUVW LQFOXGHV WKHRUHWLFDO DQG VXEVWDQWLYH DQDO\VHV RI WKH PDWUL[ RI

WUDQVLWLRQV EHWZHHQ LQFRPH JURXSV �$WNLQVRQ $�%�� %RXUJXLJQRQ )� 	 0RUULVRQ

&�� 0F&DOO -�-�� 6FKLOOHU %�5�� /LOODUG /�$� 	 :LOOLV 5�-�� +DUW 3�(�� HW DO��� $QRWKHU

GHYHORSV HFRQRPHWULF PHWKRGV DQG DSSURDFKHV WR PRELOLW\ PHDVXUHPHQWV

�6KRUURFNV $�� +DUW 3�(�� .LQJ 0�$�� 0DDVRXPL 	 =DQGYDNLOL� )LHOGV *�6� 	 2N

(�.�� HW DO���

)LHOGV *DU\ 6� UHYLHZV WKHVH DSSURDFKHV DQG LQFRPH PRELOLW\ HVWLPDWLRQ

WHFKQLTXHV ������� +H SRLQWV WR IRXU PHWKRGRORJLFDO IHDWXUHV RI PRELOLW\

VWXGLHV� �� WKH REVHUYDWLRQ RI RQH DQG WKH VDPH HFRQRPLF REMHFW RYHU WLPH� ��

WKH VHW RI REVHUYHG REMHFWV �H�J�� LQGLYLGXDOV� KRXVHKROGV� JURXSV�

JHQHUDWLRQV�� �� WKH YDULHW\ RI HFRQRPLF LQGLFDWRUV �H�J�� ZDJH� KRXVHKROG

LQFRPH� DQG RXWOD\ SHU XQLW�� DQG �� WKH FRPSDULVRQ RI HFRQRPLF FRQGLWLRQV LQ

DQ LQLWLDO DQG D VXEVHTXHQW WLPH SHULRG� 6SHFLI\LQJ WKH PHDQLQJ RI LQFRPH

PRELOLW\� KH SRLQWV RXW� FDQ EH GLIILFXOW� +H SRLQWV WR ILYH SRWHQWLDO PHDQLQJV RU

ZD\V RI PHDVXULQJ LQFRPH PRELOLW\� 7KH ILUVW PHDVXUHV KRZ WKH HFRQRPLF

VLWXDWLRQ RI DQ REVHUYHG REMHFW LQ WKH SDVW SUHÜGHWHUPLQHV LWV HFRQRPLF

VLWXDWLRQ LQ WKH SUHVHQW� 7KH VHFRQG GHILQHV PRELOLW\ DV WKH FKDQJH LQ DQ

REMHFW�V HFRQRPLF VLWXDWLRQ RQ WKH VFDOH RI UDQNV H�J�� FHQWLOHV� GHFLOLHV�

TXLQWLOHV� HWF� 7KH WKLUG IRFXVHV RQ WKH FKDQJH LQ WKH LQFRPH HDUQHG E\ DQ

REVHUYHG REMHFW DV D VKDUH RI WRWDO LQFRPH� 7KH IRXUWK FRQFHSW WDNHV LQWR

FRQVLGHUDWLRQ RQO\ WKH VFDOH RI FKDQJHV LUUHVSHFWLYH RI WKHLU GLUHFWLRQ� 7KH ILIWK

FRQFHSW VWXGLHV ORVVHV DQG EHQHILWV XQGHU LQFRPH FKDQJHV� &KRRVLQJ DPRQJ

WKH FRQFHSWV UHTXLUHV UHVHDUFKHUV WR FRQVLGHU WKH DYDLODELOLW\ RI GLIIHUHQW W\SHV

RI LQIRUPDWLRQ DQG WDNH LQWR DFFRXQW WKH WDVNV RI WKH VWXG\�
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,Q WKLV VWXG\� ZH GUDZ RQ WKH PHWKRGRORJLFDO FRQWULEXWLRQV RI ERWK HFRQRPLFV

DQG VRFLRORJ\ WR H[SODLQ WKH WUDQVIRUPDWLRQV LQ FRQWHPSRUDU\ 5XVVLD� 6R IDU

LQFRPH PRELOLW\ KDV EHHQ� DV D UXOH� DVVRFLDWHG QRW ZLWK WKH FKDQJLQJ YDOXHV RI

SDUWLFXODU LQGHSHQGHQW YDULDEOHV �GHWHUPLQDQWV� RYHU D SHULRG RI WLPH IURP W� WR

W� EXW ZLWK WKHLU YDOXHV DW VRPH VWDUWLQJ �W�� RU VXEVHTXHQW �W�� SRLQW RI WLPH�

:H� KRZHYHU� ZLOO H[SORUH KRZ FKDQJHV LQ FHUWDLQ VRFLDOÜHFRQRPLF YDULDEOHV

RYHU WLPH DIIHFW LQFRPH PRELOLW\� ,QFRPH PRELOLW\ LV GHILQHG LQ WKLV VWXG\ DV D

FKDQJH RI LQFRPH RYHU D SHULRG IURP W� WR W� ZKLFK DOWHUV WKH LQGLYLGXDO
V RU

KRXVHKROG
V UHODWLYH SRVLWLRQ RQ DQ LQFRPH GLVWULEXWLRQ VFDOH�

5HODWLYH LQFRPH PRELOLW\ LV PHDVXUHG RQ D PRELOLW\ PDWUL[� ZKLFK GHOLQHDWHV

WUDQVLWLRQV EHWZHHQ WZR LQFRPH GLVWULEXWLRQV Ü DW W� DQG W� WLPH� WKH PDWUL[ LV

GLYLGHG LQWR Q HTXDOO\ VL]HG LQFRPH FODVVHV �TXDQWLOHV�� /HW 3 EH D PDWUL[ RI Q [

Q WUDQVLWLRQV� WKH LMÜWK HOHPHQW RI ZKLFK� 3LM� LV WKH SHUFHQWDJH LQ WKH LQFRPH

FODVV L DW W� WLPH RI WKRVH ZKR DW W� WLPH FURVVHG RYHU WR FODVV M� ;L DQG <M DUH

WKH QXPEHU RI XQLWV LQ WKH ZKROH SRSXODWLRQ ZKR EHORQJHG WR L DQG M LQFRPH

FODVVHV DW W� DQG W� WLPHV� UHVSHFWLYHO\� %\ GHILQLWLRQ� LQ PDWUL[ WHUPV

<  3
; RU <M  i
i

ij XP∑ � �L� M  �� ���� Q�� ���

7KH XQLWV �LQGLYLGXDOV RU KRXVHKROGV� ZKLFK KDYH WUDQVLWLRQHG IURP RQH LQFRPH

FODVV WR DQRWKHU �L ≠ M� RYHU WKH FRQVLGHUHG SHULRG� DUH GHILQHG DV ÙPRELOHVµ�

DQG WKRVH ZKLFK UHPDLQHG LQ WKHLU RULJLQDO LQFRPH FODVV �L  M� DV LPPRELOH� 7KH

QXPEHU RI LQGLYLGXDOV RU KRXVHKROGV WKDW KDYH FKDQJHG WKHLU SODFH RQ WKH

LQFRPH GLVWULEXWLRQ VFDOH RYHU WKH SHULRG RI REVHUYDWLRQ LQGLFDWHV WKH YROXPH RI

PRELOLW\� 0RELOHV� RI FRXUVH� PD\ GLIIHU LQ WKH GLUHFWLRQ RI WKHLU PRELOLW\ DQG DUH

WKXV GLYLGHG LQWR ÙDVFHQGDQWVµ �L � M� DQG ÙGHVFHQGDQWVµ �L ! M�� 7KH QXPEHU RI

LQFRPH FODVVHV SDVVHG RYHU E\ DQ LQGLYLGXDO RU KRXVHKROG LQ WKH LQFRPH

GLVWULEXWLRQ VFDOH RYHU D FHUWDLQ SHULRG RI WLPH LV D PHDVXUH RI ÙPRELOLW\

LQWHQVLW\�µ

7KH GDWD XVHG LQ WKLV VWXG\ FRPH IURP WKH 5XVVLDQ /RQJLWXGLQDO 0RQLWRULQJ

6XUYH\ �5/06�� 7KH 5/06 LV WKH ILUVW SDQHO VXUYH\ RI KRXVHKROGV EDVHG RQ D

QDWLRQDO VDPSOH� $ PXOWLÜVWDJH VWUDWLILHG WHUULWRULDO VDPSOLQJ ZLWK UDQGRP

VHOHFWLRQ DW WKH ODVW VWDJH ZDV HPSOR\HG WR GUDZ WKH VDPSOH RI GZHOOLQJ XQLWV�

,Q WKH ILUVW VWDJH� DGPLQLVWUDWLYHÜJHRJUDSKLFDO XQLWV �REODVW� NUDL� UHSXEOLF� ZHUH

JURXSHG LQWR �� VWUDWD EDVHG ODUJHO\ RQ JHRJUDSKLFDO IDFWRUV� OHYHO RI

XUEDQL]DWLRQ� DQG �ZKHUH WKHUH ZDV VDOLHQW YDULDELOLW\� HWKQLFLW\� 2QH UDLRQ

�VLPLODU WR D FRXQW\� ZDV WKHQ VHOHFWHG IURP HDFK VWUDWXP� ZLWK WKH SUREDELOLW\

RI LWV VHOHFWLRQ EHLQJ GLUHFWO\ SURSRUWLRQDO WR LWV SRSXODWLRQ VL]H� ,Q WKH QH[W
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VWDJH� LQ HDFK RI WKH VHOHFWHG UDLRQV D GLVWULFW �FHQVXV� HOHFWLRQ� RU SRVWDO� ZDV

GHWHUPLQHG� LQ ZKLFK ��� GZHOOLQJÜKRXVHV ZHUH VHOHFWHG E\ UDQGRP VDPSOLQJ�

$V D UHVXOW� DOO WKH DGXOW KRXVHKROG PHPEHUV OLYLQJ LQ WKHVH KRXVHV ZHUH

VXUYH\HG� 7KH GHVFULSWLRQ RI WKH VDPSOH IRUPDWLRQ SURFHGXUH FDQ EH IRXQG LQ

0� 6ZDIIRUG �������

7KH DQDO\VLV SUHVHQWHG KHUH LV EDVHG RQ WKH GDWD FROOHFWHG LQ WKH VHFRQG VWDJH

RI WKH 5/06 VWXG\ Ü L�H�� WKH ILIWK� VL[WK DQG VHYHQWK ZDYHV �'HFHPEHU �����

2FWREHU ����� 2FWREHU ����� Ü ZKHUH DERXW HOHYHQ WKRXVDQG UHVSRQGHQWV LQ

IRXU WKRXVDQG KRXVHKROGV ZHUH VXUYH\HG�

7KH 5/06 DVNV IRU LQIRUPDWLRQ DERXW KRXVHKROG LQFRPHV� DV ZHOO DV HDFK

KRXVHKROG PHPEHUV� EXVLQHVV� DQG HPSOR\PHQW DFWLYLW\� (DFK ZDYH RI WKH

VXUYH\ LV SUHVHQWHG LQ WZR ILOHV� �KRXVHKROG� DQG �LQGLYLGXDO�� :H HPSOR\ ERWK

LQ RXU VWXG\� 7KLV LV GRQH PRVWO\ EHFDXVH D KRXVHKROG LV SUHVHQWHG LQ WKH

�KRXVHKROG� ILOH DV VRFLDOO\ DQRQ\PRXV� 7KXV� LQ RUGHU WR UHYHDO LWV VRFLDO

SURILOH� LW LV QHFHVVDU\ WR UHIHU WR WKH VRFLDO FKDUDFWHULVWLFV RI WKH KRXVHKROG

PHPEHUV� $V ZDJHV DUH PRUH VHQVLWLYH WKDQ WKH VSHFLILF KRXVHKROG�V LQFRPH

WR WKH FKDQJHV LQ VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV RI LWV HPSOR\HG� LW PDNHV

VHQVH WR FRQVLGHU ILUVW WKH HIIHFW RI VXFK FKDQJHV RQ ZDJH DQG WKHQ RQ WKH

VSHFLILF KRXVHKROG LQFRPH�

:H OLPLW WKLV VWXG\ WR WKRVH REMHFWV �LQGLYLGXDOV DQG KRXVHKROGV� ZKLFK ZHUH

REVHUYHG LQ HDFK RI WKH WKUHH ZDYHV �RU IRU VRPH WDVNV� WR WKRVH WKDW ZHUH

REVHUYHG LQ DW OHDVW WKH ILUVW DQG WKH ODVW RI WKH WKUHH ZDYHV�� 0RUHRYHU� ZH

OLPLW WKH VWXG\ WR REMHFWV WKDW UHFHLYH LQFRPH DQG SRVVHVV WKH DVVRFLDWHG VHW

RI EDVLF YDULDEOHV WR EH H[DPLQHG� 7KHVH FULWHULD OHDYH XV ZLWK D VDPSOH RI

���� KRXVHKROGV ZLWK ���� HPSOR\HG� DGXOW IDPLO\ PHPEHUV� %DVLF

GLVWULEXWLRQDO LQIRUPDWLRQ RI WKLV VDPSOH DUH SURYLGHG LQ 7DEOHV $� DQG $��

,Q WKH DQDO\VLV RI WKH FRQVROLGDWHG �LQGLYLGXDO� GDWD ILOH� WKH XQLW RI REVHUYDWLRQ

ZLOO EH DQ HPSOR\HG DGXOW PHPEHU RI WKH KRXVHKROG� DQG WKH YDULDEOH WR EH

REVHUYHG ZLOO EH ZDJHV LQ FDVK RQ WKH SULPDU\ MRE RYHU WKH ODVW �� GD\V EHIRUH

WKH LQWHUYLHZ�

,Q DQ\ ZDJH GDWD DQDO\VLV LQ 5XVVLD� VSHFLDO DWWHQWLRQ PXVW EH SDLG WR DUUHDUV�

,Q ����� ZKHQ WKH ILIWK ZDYH RI WKH 5/06 ZDV DGPLQLVWHUHG� HQWHUSULVHV ZHUH

LQ DUUHDUV WR ��� RI WKHLU ZRUNHUV� %\ ����� WKLV QXPEHU KDG LQFUHDVHG WR

���� $V D UXOH� WKH DYHUDJH SHULRG RI ZDJH DUUHDUV DFFRXQWV IRU �Ü� PRQWKV�

2Q WKH PRPHQW RI REVHUYDWLRQ ��� RI WKH ZRUNHUV LQ RXU VDPSOH LQ ���� DQG

��� LQ ���� UHSRUWHG QRW KDYLQJ EHHQ SDLG IRU WKH WKLUW\ GD\V� 7KHVH OHYHOV RI

DUUHDUV SRVH PDMRU SUREOHPV IRU PHDVXULQJ ZDJH PRELOLW\� 7R LQFOXGH ZRUNHUV

ZKR LQ RQH ZDYH RI WKH VXUYH\ KDYH QRW EHHQ SDLG GXULQJ WKH SUHYLRXV PRQWK

PD\ SURGXFH DQ H[DJJHUDWHG YLHZ RI LQFRPH PRELOLW\� %XW QRW WR LQFOXGH LQ WKH

DQDO\VLV HPSOR\HHV ZKR GLG QRW UHFHLYH WKHLU ZDJHV LQ WLPH ZRXOG EH WR LJQRUH
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D VLJQLILFDQW HOHPHQW RI ZDJH G\QDPLFV LQ 5XVVLD DQG ULVN SURGXFLQJ D

GLVWRUWHG SLFWXUH RI PRELOLW\�

,Q WKH DQDO\VLV RI WKH FRQVROLGDWHG �KRXVHKROG� GDWD ILOH� WKH XQLW RI REVHUYDWLRQ

LV D KRXVHKROG Ü L�H� D JURXS RI SHUVRQV OLYLQJ XQGHU WKH VDPH URRI DQG KDYLQJ

D FRPPRQ EXGJHW� WKH REVHUYHG YDULDEOH LV WKH FXUUHQW PRQH\ LQFRPH RI WKH

KRXVHKROG REWDLQHG IURP DOO VRXUFHV RYHU WKH �� GD\V SULRU WR WKH LQWHUYLHZ�

7KLV VWXG\ FRQVLGHUV QHLWKHU WKH QRQÜPRQHWDU\ LQFRPHV RI KRXVHKROG

PHPEHUV QRU D PRQHWDU\ HVWLPDWLRQ RI KRXVHKROG SURGXFWLRQ� 5DWKHU LW UHOLHV

H[FOXVLYHO\ XSRQ PRQH\ LQFRPH DV WKH REVHUYDEOH YDULDEOH� 7KHUH DUH VHYHUDO

UHDVRQV IRU WKLV� )LUVW� DFFRUGLQJ WR &RPPDQGHU 6� HW DO� ������� LQ

FRQWHPSRUDU\ 5XVVLD� YDULDWLRQ LQ FDVK LQFRPH DORQH GHWHUPLQHV WKH OHYHO RI

LQHTXDOLW\ LQ WRWDO LQFRPHV REWDLQHG LQ GLIIHUHQW IRUPV DQG IURP GLIIHUHQW

VRXUFHV� 6HFRQG� WUDQVLWLRQ WR WKH PDUNHW HFRQRP\ KDV FRQVLGHUDEO\ LQFUHDVHG

WKH UROH RI PRQH\ LQFRPH DV D IDFWRU GHWHUPLQLQJ WKH LQGLYLGXDO
V SODFH LQ WKH

VRFLRÜHFRQRPLF KLHUDUFK\� $ ILQDO UHDVRQ LV WKDW HYDOXDWLQJ WKH PRQHWDU\ YDOXH

RI KRXVHKROG SURGXFWLRQ LV TXLWH FRPSOH[ DQG WLPH FRQVXPLQJ DQG LV WKHUHIRUH

GHVHUYLQJ RI D VHSDUDWH VWXG\ DOWRJHWKHU�

,Q WKH DQDO\VLV RI KRXVHKROG LQFRPHV� ZH XVH WKH FRQVXPSWLRQ XQLW FRQFHSW LQ

RUGHU WR DFFRXQW IRU KRXVHKROGV RI YDU\LQJ FRPSRVLWLRQ �.DSWH\Q $� 	 YDQ

3UDDJH %�� %XFKPDQ %� HW DO�� %XVV -�$��� :H HPSOR\ WKH 2UJDQL]DWLRQ IRU

(FRQRPLF &RRSHUDWLRQ DQG 'HYHORSPHQW �2(&'� VFDOH� ZKLFK ZHLJKWV WKH

LQFRPH SHU FRQVXPSWLRQ XQLW RI WKH ILUVW DGXOW LQ WKH KRXVHKROG DW �� ZLWK HDFK

DGGLWLRQDO DGXOW DW ��� DQG HDFK FKLOG DW ����

,Q RUGHU WR HOLPLQDWH WKH HIIHFW RI LQIODWLRQ WKDW RFFXUUHG LQ WKH SHULRG XQGHU

REVHUYDWLRQ� ZH GR QRW PHDVXUH PRQHWDU\ XQLWV �UXEOHV� GLUHFWO\ EXW UDWKHU

QRUPDOL]H LQFRPHV WR WKH PHGLDQ LQFRPH RI YDULDWLRQ VHULHV� 7KLV WKXV

SURGXFHV D PHDVXUH RI UHODWLYH EXW QRW DEVROXWH PRELOLW\�

7KH DQDO\WLFDO GDWD SUHVHQWHG LQ WKLV UHSRUW FRQVLVW RI WZR SDUWV� ,Q WKH ILUVW

SDUW� ZH FRQVLGHU ERWK JHQHUDO FKDUDFWHULVWLFV RI UHODWLYH KRXVHKROG LQFRPH

PRELOLW\ �YROXPH� GLUHFWLRQ� DQG LQWHQVLW\�� DQG WKH UHODWLRQVKLS RI LQFRPH

PRELOLW\ WR LQFRPH LQHTXDOLW\� ,Q RUGHU WR HVWDEOLVK WKH UROH RI LQLWLDO LQFRPH

FODVV DV D GHWHUPLQDQW RI LQFRPH PRELOLW\� ZH HPSOR\ WKH .DSODQÜ0HLHU

VXUYLYDO IXQFWLRQ� DQG GHILQH WKH SUREDELOLWLHV RI D KRXVHKROG WUDQVLWLRQLQJ

EHWZHHQ LQFRPH FODVVHV� 7KH VHFRQG SDUW RI RXU DQDO\VLV HPSOR\V ORJLW DQG

SURELW PRGHOV WR H[SORUH WKH UHODWLRQVKLS EHWZHHQ DQ ZDJH DQG KRXVHKROG

LQFRPH PRELOLW\ DQG FKDQJHV LQ WKRVH LQGLYLGXDOV� DQG KRXVHKROGV� VRFLRÜ

HFRQRPLF FKDUDFWHULVWLFV�
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�
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���� *HQHUDO FKDUDFWHULVWLFV RI UHODWLYH KRXVHKROG LQFRPH PRELOLW\

8VLQJ D PRELOLW\ PDWUL[� ZH FDQ PHDVXUH WKH ÙLPPRELOLW\ UDWH�µ ZKLFK LV WKH

VKDUH RI KRXVHKROGV LQ DOO KRXVHKROGV WKDW UHPDLQ LQ WKHLU RULJLQDO LQFRPH FODVV

DW WKH ILQDO PRPHQW RI REVHUYDWLRQ� $OO WKH RWKHUV �L�H�� WKRVH WKDW KDYH

WUDQVIHUUHG WR DQRWKHU FODVV� DUH FRQVLGHUHG WR EH PRELOH�

2XU WUDQVLWLRQ PDWUL[ LV GLYLGHG LQWR TXLQWLOH JURXSV E\ LQFRPH SHU FRQVXPSWLRQ

XQLW RQ WKH 2(&' HTXLYDOHQFH VFDOH �VHH 7DEOHV �� � DQG $��� )RU RQH� WKHVH

PDWULFHV VKRZ WKDW WKHUH ZHUH UDWKHU VLJQLILFDQW PRYHPHQWV RI KRXVHKROGV

DORQJ WKH LQFRPH UDQN VFDOH RYHU WKH REVHUYDWLRQ SHULRG� 7KH PLGGOH LQFRPH

TXLQWLOHV VKRZ WKH KLJKHVW GHJUHH RI UHODWLYH PRELOLW\� )RU DQRWKHU� WKH PDWULFHV

KLJKOLJKW WKH HIIHFW RI LQLWLDO FRQGLWLRQV� 7KDW LV RQH�V VXEVHTXHQW LQFRPH FODVV

GHSHQGV XSRQ RQH�V VWDUWLQJ SRLQW� 7KH SUHVHQFH RI WKH UHODWLRQ EHWZHHQ WKH

RULJLQDO DQG DFKLHYHG FODVVHV LV VXSSRUWHG E\ WKH YDOXH RI WKH 6SHDUPDQ UDQN

FRUUHODWLRQ� )RU WKH SHULRGV RI ����Ü���� DQG ����Ü����� WKH\ ZHUH �����

DQG ������ UHVSHFWLYHO\�

���� 6FDOHV RI KRXVHKROG LQFRPH PRELOLW\

,Q����Ü���� DQG ����Ü����� DERXW ��� RI KRXVHKROGV UHPDLQHG LQ WKHLU

RULJLQDO LQFRPH TXLQWLOH� ZKLOH URXJKO\ ��� PRYHG GRZQZDUG� DQG DERXW ���

PRYHG XSZDUG�

$PRQJ WKH PRELOHV� RYHU KDOI RI DOO WUDQVLWLRQV ZHUH WR WKH QHLJKERULQJ FODVV�

WKDW LV� WKH PRGH IUHTXHQF\ RI WUDQVLWLRQ ZDV RQH ��� RU Ü��� +LJKHU LQWHQVLWLHV

RI WUDQVLWLRQ ZHUH OHVV FRPPRQ� /RRNLQJ DW WKH GDWD IURP ����Ü����� ZH VHH

WKDW ����� RI DOO KRXVHKROGV KDG D WUDQVLWLRQ LQWHQVLW\ RI RQH ��� RU Ü��� �����

KDG DQ LQWHQVLW\ RI WZR� DQG ���� DQG ���� KDG LQWHQVLWLHV RI WKUHH DQG IRXU�

UHVSHFWLYHO\�

7KH LQWHQVLW\ DQG GLUHFWLRQV RI WUDQVLWLRQV WR DQRWKHU LQFRPH FODVV DUH

GHWHUPLQHG E\ WKH SHUFHQWDJH FKDQJH LQ WKH KRXVHKROG�V LQFRPH RYHU WKH

SHULRG RI REVHUYDWLRQ�

7KH LQWHQVLW\ DQG GLUHFWLRQV RI WUDQVLWLRQV WR DQRWKHU LQFRPH FODVV DUH

GHWHUPLQHG E\ WKH SURSRUWLRQ WR ZKLFK WKH LQLWLDO LQFRPH KDV FKDQJHG� 7KXV�

GRZQZDUG WUDQVLWLRQ SHU RQH FODVV LV FDXVHG E\ LQFRPH GHFOLQH GRZQ WR ��Ü

��� RI WKH LQLWLDO� SHU WZR FODVVHV GRZQZDUG E\ LQFRPH GHFOLQH GRZQ WR ����

SHU WKUHH� GRZQ WR WKH IRXUWK� SHU IRXU� GRZQ WR ��Ü��� RI WKH LQLWLDO LQFRPH�
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8SZDUG WUDQVLWLRQV DUH GHWHUPLQHG E\ VHYHUDO WLPHV ULVH RI LQFRPH�� WUDQVLWLRQ

SHU RQH FODVV XSZDUG LV GHWHUPLQHG E\ ���Ü� WLPHV ULVH� SHU WZR FODVVHV Ü

���Ü� WLPHV� SHU WKUHH FODVVHV Ü �Ü��� WLPHV� SHU IRXU FODVVHV Ü ��Ü�� WLPHV

�VHH 7DEOHV $� Ü $���

7DEOH �� 7UDQVLWLRQ PDWUL[ IRU KRXVHKROGV EHWZHHQ LQFRPH TXLQWLOHV
1  � ���

���� 4XLQWLOHV ���� 4XLQWLOHV

� � � � �

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

7DEOH �� 7UDQVLWLRQ PDWUL[ IRU KRXVHKROGV EHWZHHQ LQFRPH TXLQWLOHV
1  � ���

���� 4XLQWLOHV ���� 4XLQWLOHV

� � � � �

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

� ����� ����� ����� ����� �����

1 ,Q WKLV FDVH ZH WDON DERXW SURPHGLDQ LQFRPH FKDQJH� 8QGRXEWHGO\� LW ZRXOG
EH LQWHUHVWLQJ WR HVWLPDWH LQFRPH FKDQJHV H[SUHVVHG LQ UHDO PRQHWDU\ XQLWV Ü
UXEOHV� DV LW LV FRPPRQ SUDFWLFH LQ WKH VWXG\ RI DEVROXWH PRELOLW\� ZKDW WKH
QXPEHU RI KRXVHKROGV ZKLFK LQFUHDVHG RU GHFUHDVHG WKHLU PRQH\ LQFRPH RQ
���� ���� ����� ����� HWF� LV� 2YHU WKH SHULRG RI ����Ü����� QRPLQDO
PRQH\ LQFRPH ZDV REVHUYHG JUDGXDOO\ ULVLQJ� ZLWK WKH VLJQLILFDQW IDOO RI UHDO
LQFRPH� 7R EH PRUH H[DFW� WKH DQDO\VLV RI DEVROXWH LQFRPH PRELOLW\ XQGHU
WKHVH FRQGLWLRQV UHTXLUHV WKH XVH RI GHIODWRUV GLIIHUHQWLDWHG ZLWK UHVSHFW RI WKH
UHJLRQV RI WKH FRXQWU\� &DOFXODWLRQV� ZKLFK ZHUH GRQH ZLWKRXW GHIODWRUV
LQGLFDWHG WKDW ��� RI KRXVHKROGV LQ 5XVVLD RYHU WKH SHULRG RI ����Ü����
H[SHULHQFHG XSZDUG DEVROXWH LQFRPH PRELOLW\� %DVLFDOO\� LW FRXOG KDYH
KDSSHQHG WR ���� RI KRXVHKROGV� KRZHYHU� KDUGO\ GRHV LW UHIOHFW WKH UHDO
LQFUHDVH LQ VWDQGDUGV RI OLYLQJ� :H VXSSRVH WR GHYRWH RXU QH[W ZRUN WR WKLV
SUREOHP� VLQFH DEVROXWH LQFRPH PRELOLW\ LV VHHQ DV D VHSDUDWH ILHOG RI VWXG\
ZLWK SDUWLFXODU PHDVXUHPHQW WHFKQLTXHV�
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7DEOH �� ,QWHQVLW\ RI KRXVHKROG LQFRPH PRELOLW\ ���

3HULRG,QWHQVLW\ RI ,QFRPH
0RELOLW\

����Ü���� ����Ü���� ����Ü����

Ü � ��� ��� ���

Ü � ��� ��� ���

Ü � ��� ��� ���

Ü � ���� ���� ����

� ���� ���� ����

� ���� ���� ����

� ��� ��� ���

� ��� ��� ���

� ��� ��� ���

$OO +RXVHKROGV ����� ����� �����

7KH H[WHQW RI KRXVHKROG LQFRPH PRELOLW\ DQG UDWLR EHWZHHQ YROXPHV RI XSZDUG

DQG GRZQZDUG PRELOLW\ KDV D FOHDU JHRJUDSKLF FKDUDFWHU� ,Q JHQHUDO� WKH

KRXVHKROGV ORFDWHG LQ WKH ERUGHUODQGV �H�J�� WKH )DU (DVW DQG WKH (XURSHDQ

1RUWK� PD\ EH VDLG WR EH PRUH LQFRPH PRELOH WKDQ WKRVH ORFDWHG LQ WKH PLGGOH

ODWLWXGHV �H�J�� WKH &HQWUDO UHJLRQ DQG :HVWHUQ 6LEHULD�� 'HFRPSRVLQJ PRELOLW\

LQWR XSZDUG DQG GRZQZDUG WUHQGV� FDQ JLYH XV D VHQVH RI WKH UHODWLYH

SHUIRUPDQFH RI WKH YDULRXV UHJLRQV RYHU WKH REVHUYHG WLPH SHULRGV� $FFRUGLQJ

WR WKH ����Ü���� GDWD� WKH YROXPH RI XSZDUGO\ PRELOH KRXVHKROGV ZDV KLJKHU

WKDQ WKH YROXPH RI WKH GRZQZDUGO\ PRELOLH LQ WKH 1RUWKHUQ� 1RUWKZHVWHUQ�

&HQWUDOÜ%ODFN (DUWK� 3RYRO]VN\ �9ROJD EDVLQ UHJLRQ�� 1RUWKÜ&DXFDVXV DQG

:HVWHUQ 6LEHULDQ HFRQRPLF UHJLRQV� 7KH &HQWUDO� 9ROJRÜ9LDWVN\� 8UDO� (DVWHUQ

6LEHULDQ DQG )DUÜ:HVW UHJLRQV DOO KDG D JUHDWHU YROXPH RI WKH GRZQZDUGO\

PRELOH�

���� �5HSURGXFWLRQ� RI KRXVHKROG LQFRPH FODVVHV

,Q DGGLWLRQ WR WKH YDULRXV DVSHFWV RI UHODWLYH LQFRPH PRELOLW\� ZH DUH DOVR

LQWHUHVWHG LQ LPPRELOLW\� RU WKH ÙUHSURGXFWLRQ�µ RI GLIIHUHQW LQFRPH FODVVHV� 7R

HYDOXDWH WKH UHSURGXFWLRQ RI GLIIHUHQW LQFRPH FODVVHV� WKH .DSODQÜ0HLHU �.0�

VXUYLYDO IXQFWLRQ FDOFXODWLRQ ZDV XVHG� 7KH FXPXODWLYH SUREDELOLW\ RI .0 VXUYLYDO

FDOFXODWHV WKH VKDUH RI WKRVH ZKR UHPDLQ LQ WKHLU LQLWLDO FODVV DPRQJ WKH

PHPEHUV RI D FHUWDLQ TXLQWLOH LQ HDFK VXEVHTXHQW PRPHQW RI REVHUYDWLRQ� 7KH

UHVXOWV RI WKH FDOFXODWLRQ RI WKH .0 VXUYLYDO IXQFWLRQV IRU GLIIHUHQW TXLQWLOH

JURXSV E\ LQFRPH SHU FRQVXPSWLRQ XQLW DUH JLYHQ LQ 7DEOH �� 7KHVH YDOXHV

VKRZ WKDW WKRVH KRXVHKROGV LQLWLDOO\ LQ RQH RI WKH PLGGOH TXLQWLOHV H[LWHG WR D

QHZ TXLQWLOH DW D KLJKHU UDWH� )RU LQVWDQFH� LQ WKH ����Ü���� VSDQ� RYHU ��� RI

WKH KRXVHKROGV LQ ERWK WKH ILUVW DQG ILIWK TXLQWLOHV UHPDLQHG LQ WKH VDPH RQH�



,QFRPH PRELOLW\ LQ 5XVVLD LQ WKH PLGÜ����V

��

ZKHUHDV RQO\ URXJKO\ RQHÜILIWK RI WKRVH LQ WKH VHFRQG� WKLUG DQG IRUWK TXLQWLOHV

UHPDLQHG LQ WKHLU LQLWLDO JURXS�

7DEOH �� .DSODQÜ0HLHU WDEOH IRU KRXVHKROG LQFRPH TXLQWLOH IDFWRU
VXUYLYDO DQDO\VLV IRU WLPH

&XPXODWLYH 6XUYLYDO,QFRPH 4XLQWLOHV

����Ü���� ����Ü����

� �WKH ORZHVW� ������ ������

� ������ ������

� ������ ������

� ������ ������

� �WKH KLJKHVW� ������ ������

$ /RJ 5DQN 7HVW VKRZHG WKDW IRU S � ������� VLJQLILFDQFH� WKHUH ZDV QR

VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH VXUYLYDO IXQFWLRQV RI WKH ORZHVW

DQG KLJKHVW TXLQWLOHV� QRU ZDV WKHUH DQ\ VXFK GLIIHUHQFH EHWZHHQ WKRVH IRU WKH

PLGGOH TXLQWLOHV �VHH )LJXUH ���

7KHVH UHVXOWV� WKHUHIRUH� VKRZ WKH KLJK GHJUHH RI UHODWLYH PRELOLW\ DORQJ WKH

LQFRPH GLVWULEXWLRQ VFDOH LQ WKH PLGÜ����V� 7KH RYHUZKHOPLQJ PDMRULW\ RI

5XVVLDQ KRXVHKROGV KDYH FKDQJHG WKHLU SODFH LQ WKH LQFRPH KLHUDUFK\�

.QRZLQJ WR ZKLFK LQFRPH TXLQWLOH D KRXVHKROG EHORQJHG LQ HDFK REVHUYDWLRQ

WLPH� LW LV SRVVLEOH WR WUDFN WKH WUDMHFWRU\ RI LWV PRYHPHQWV LQ LQFRPH VSDFH�

'HQRWH WKH KRXVHKROG WUDMHFWRU\ DV D YHFWRU �D� E� F� ZKHUH D LV WKH LQFRPH

TXLQWLOH RI WKH KRXVHKROG LQ ����� E LQ ����� F LQ ���� �D  ����� E  �����

F  ������

7KH DQDO\VLV RI KRXVHKROGV
 PRELOLW\ DPRQJ GLIIHUHQW LQFRPH FODVVHV KDV

VKRZQ WKDW ��� RI KRXVHKROGV UHPDLQHG LQ WKH VDPH LQFRPH FODVV RYHU DOO

WKUHH SHULRGV�

�D  E $1' E  F��2QHÜGLUHFWLRQ WUDQVLWLRQV IURP D ORZHU WR D KLJKHU FODVV �D �

F $1' E ≥ D� ZHUH PDGH E\ ��� RI KRXVHKROGV� ��� WUDQVLWLRQHG LQ RQH

GLUHFWLRQ �D ! F $1' E ≥ F� IURP D KLJKHU WR D ORZHU FODVV� 7KH UHPDLQLQJ

PRELOH KRXVHKROGV� ��� RI WKH WRWDO� KDG WUDQVLWLRQ WUDMHFWRULHV FKDUDFWHUL]HG

E\ ERWK �XSV DQG GRZQV� �D ≠ E $1' E ≠ F�� 5RXJKO\ KDOI RI WKHVH

KRXVHKROGV UHWXUQHG DW WKH HQG RI WKH REVHUYDWLRQ SHULRG WR WKHLU LQLWLDO FODVV

�D  F $1' E ≠ D $1' E ≠ F��

7KXV� WKH GLIIHUHQW PHWKRGV RI HVWLPDWLQJ LQFRPH FODVV ÙUHSURGXFWLRQµ Ü WKH

.DSODQÜ0HLHU VXUYLYDO IXQFWLRQ� WKH DQDO\VLV RI WUDQVLWLRQ WUDMHFWRULHV� DQG

WUDQVLWLRQV LQ WKH PRELOLW\ PDWUL[ DW WKH EHJLQQLQJ DQG WKH HQG RI WKH ����Ü

���� REVHUYDWLRQ SHULRG Ü KDYH SURGXFHG GLIIHUHQW UHVXOWV� 7KH ILUVW WZR

PHWKRGV WRRN LQWR DFFRXQW DOO LQWHUPHGLDWH PRYHPHQWV DQG \LHOGHG KLJKHU
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��

PHDVXUHV RI PRELOLW\� WKH ODWWHU GLG QRW DFFRXQW IRU ÙUHWXUQ µ PRELOLW\ DQG�

WKHUHIRUH� SURGXFHG D ORZHU YDOXH�

)LJXUH �� 6XUYLYDO IXQFWLRQV IRU KRXVHKROG LQFRPH TXLQWLOHV

�

��

��

��

��

���

���

���� ���� ����
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X
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X
OD
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H
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� 4XLQWLOH

� 4XLQWLOH

� 4XLQWLOH

� 4XLQWLOH

� 4XLQWLOH

���� 6RFLDO GLUHFWLRQ RI KRXVHKROG LQFRPH PRELOLW\

:H DOVR FDQ DQDO\]H WKHVH GDWD LQ WHUPV RI WKH PRELOLW\ RI KRXVHKROGV LQWR DQG

RXW RI WKH WZR H[WUHPHV� /HW XV GHILQH DV �SRRU� WKH KRXVHKROGV LQ WKH ILUVW

�ERWWRP� TXLQWLOH DQG DV �ULFK� WKRVH LQ WKH ILIWK �WRS� TXLQWLOH� 7KH VSHFLILF

FKDUDFWHU RI PRELOLW\ LQWR DQG RXW RI WKHVH WZR JURXSV DUH VKRZQ LQ 7DEOH ��

7KH PDMRULW\ RI KRXVHKROGV QHYHU IRXQG WKHPVHOYHV LQ HLWKHU RI WKHVH H[WUHPHV

GXULQJ WKH SHULRG RI REVHUYDWLRQ� $OWKRXJK ��� RI KRXVHKROGV ZHUH� DFFRUGLQJ

WR RXU GHILQLWLRQ� SRRU DW VRPH SRLQW GXULQJ WKH REVHUYDWLRQ SHULRG� RQO\ �� RI

KRXVHKROGV FRXOG EH UHIHUUHG WR DV FKURQLFDOO\ SRRU �L�H�� D E F ��� 0RVW

KRXVHKROGV� WKHUHIRUH� RQO\ UHPDLQHG LQ WKH ERWWRP TXLQWLOH WHPSRUDULO\�

/DUJH KRXVHKROGV� KRXVHKROGV LQ UXUDO DUHDV DQG KRXVHKROGV KHDGHG E\ DQ

DGXOW RYHU �� \HDUV LQ DJH DUH GLVSURSRUWLRQDWHO\ UHSUHVHQWHG LQ WKLV JURXS RI

ÙFKURQLFDOO\ SRRU�µ 7KH ÙFKURQLFDOO\ ULFK� KRXVHKROGV DUH PRVW RIWHQ VPDOO

KRXVHKROGV� ZLWK QR FKLOGUHQ� DQG KHDGHG E\ DGXOWV EHWZHHQ WKH DJHV RI ��
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DQG ��� 7KH SURILOHV RI WKHVH JURXSV DUH SUHVHQWHG JUDSKLFDOO\ LQ )LJXUHV %��

%�� %��

7DEOH �� 7UDMHFWRULHV RI WUDQVLWLRQV RQ WKH VFDOHV Ù3RRU Ü 1RQÜ3RRUµ�
Ù5LFK Ü 1RQÜ5LFKµ LQ ���� Ü ���� �� RI +RXVHKROGV�

7UDMHFWRULHV ½3RRU� ½5LFK�

&KURQLFDOO\ 3RRU �5LFK� Ü ��� �� ��� ��� �� �� � �

3RRU �5LFK� DW 6WDUW DQG )LQLVK Ü ��� 
� ��� ��� 
� �� � �

0RYHG RXW RI *URXS DW )LQLVK Ü ��� 

� 
�� ���

 � 
� �� ��

'URSSHG LQWR *URXS DW )LQLVK Ü � 
� 

� ��� � 
�

� �� �� ��

1HYHU 3RRU �5LFK� Ü � 
� 
� 
� �� ��

$OO +RXVHKROGV ��� ���

$VWHULVN �
� GHQRWHV DQ\ RWKHU WKDQ WKH ILUVW DQG ILIWK LQFRPH FODVV� WZR
DVWHULVNV �

� GHQRWH DOO FODVVHV� LQFOXGLQJ WKH ILUVW DQG WKH ILIWK�

���� +RXVHKROG RGGV WR DVFHQG WR �5LFK� DQG GHVFHQG WR �3RRU�

7KH SUREDELOLW\ RI PRYLQJ LQWR D SDUWLFXODU TXLQWLOH GHSHQGV RQ D KRXVHKROG�V

LQLWLDO LQFRPH FODVV� :H FDQ VHH WKLV PRVW FOHDUO\ E\ ORRNLQJ DW WKH SUREDELOLWLHV

RI HQWHULQJ WKH ILUVW RU ILIWK TXLQWLOHV�

7DEOH �� 2GGV UDWLR RI KRXVHKROG LQFRPH TXLQWLOHV WR HQWHU LQWR WKH
KLJKHVW TXLQWLOH

4XLQWLOHV ����Ü���� ����Ü���� ����Ü����

� ������ ������ ������

� ������ ������ ������

� ������ ������ �����

� ���� ����� �����

7DEOH �� 2GGV UDWLR RI KRXVHKROG LQFRPH TXLQWLOHV WR GURS LQWR WKH
ORZHVW TXLQWLOH

4XLQWLOHV ����Ü���� ����Ü���� ����Ü����

� ����� ����� �����

� ������ ����� �����

� ������ ������ ������

� ������ ������ ������

%HORZ� LQ 7DEOHV � DQG �� ZH SUHVHQW WKH RGGV UDWLR IRU KRXVHKROGV RI DQ

LQLWLDOO\ JLYHQ TXLQWLOH RI WUDQVLWLRQLQJ LQWR WKH ULFK DQG SRRU TXLQWLOHV�

UHVSHFWLYHO\� 7KH RGGV UDWLR LQ WKH WZR 7DEOHV VKRZ KRZ PXFK JUHDWHU LV WKH

SUREDELOLW\ WKDW D KRXVHKROG DOUHDG\ LQ RQH RI WKH WZR H[WUHPH JURXSV KDYH RI

UHPDLQLQJ LQ WKDW JURXS WKDQ D KRXVHKROG LQ WKH OLVWHG TXLQWLOH KDV RI HQWHULQJ
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��

LW� )RU H[DPSOH� LQ WKH ����Ü���� SHULRG� D KRXVHKROG LQLWLDOO\ LQ WKH ILIWK

TXLQWLOH ZDV �� WLPHV PRUH OLNHO\ WR UHPDLQ LQ WKDW TXLQWLOH WKDQ D KRXVHKROG

LQLWLDOO\ LQ WKH ILUVW TXLQWLOH ZDV WR WUDQVLWLRQ LQWR WKH ILIWK TXLQWLOH�

)LJXUH �� 2GGV UDWLR RI LQFRPH TXLQWLOHV WR HQWHU LQWR WKH KLIKHVW DQG
GURS LQWR WKH ORZHVW TXLQWLOHV LQ ����Ü����

�

��

��

��

��

��

��

��

��

� � � � �

,QFRPH 4XLQWLOHV

2
G
G
V
5
D
WL
R

LQWR WKH KLJKHVW

LQWR WKH ORZHVW

7KH RGGV ZHUH QRW VWDFNHG TXLWH DV KLJK DJDLQVW KRXVHKROGV IURP WKH PLGGOH

WKUHH TXLQWLOHV� D KRXVHKROG LQ WKH ILIWK TXLQWLOH ZDV ������ ������ DQG ����

WLPHV PRUH OLNHO\ WKDQ D KRXVHKROG LQ WKH VHFRQG� WKLUG DQG IRXUWK TXLQWLOHV�

UHVSHFWLYHO\� WR UHPDLQ LQ WKDW TXLQWLOH WKDQ D KRXVHKROG IURP RQH RI WKRVH

PLGGOH TXLQWLOHV ZDV WR WUDQVLWLRQ LQWR WKH ILIWK TXLQWLOH� 7KH FORVHU D KRXVHKROG

LV WR WKH KLJK TXLQWLOH� WKH JUHDWHU WKH FKDQFH WKDW LW WUDQVLWLRQV LQWR LW LQ WKH
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VXEVHTXHQW SHULRG� /LNHZLVH� ZLWK UHJDUG WR WKH ORZHVWÜLQFRPH H[WUHPH� WKH

SUREDELOLW\ RI EHFRPLQJ SRRU LQ D \HDU LV JHWV ORZHU WKH IDUWKHU IURP WKH

SRYHUW\ H[WUHPH D KRXVHKROG LV LQLWLDOO\� )LJXUH �� LQ IDFW� VKRZV D FHUWDLQ

DV\PPHWU\ LQ WKH RGGV UDWLR RI PRYLQJ LQWR WKH ILIWK DQG ILUVW TXLQWLOHV�

7KH ����Ü���� SHULRG SURGXFHV D GLIIHUHQW SDWWHUQ RI RGGV UDWLRV� 7KH

FKDQFHV RI WUDQVLWLRQLQJ LQWR WKH ILIWK TXLQWLOH GHFOLQHG E\ PRUH WKDQ D WKLUG�

7KH FKDQFHV RI PHPEHUV RI WKH WKLUG DQG IRXUWK TXLQWLOHV RI MXPSLQJ LQWR WKH

WRS TXLQWLOH DOVR GHFOLQHG� EXW E\ D PXFK VPDOOHU DPRXQW� � +RZHYHU� PHPEHUV

RI WKH ILUVW TXLQWLOH WUDQVLWLRQHG ZLWK JUHDWHU IUHTXHQF\ LQWR WKH ULFK TXLQWLOH LQ

����Ü���� WKDQ LQ WKH SUHYLRXV REVHUYDWLRQ SHULRG� ,Q ����Ü����� DOO LQFRPH

TXLQWLOHV GLVSOD\HG LQFUHDVHG FKDQFHV RI PRYLQJ GRZQZDUG LQWR WKH ILUVW ILUVW

TXLQWLOH �7DEOH ��� )RU H[DPSOH� ZKLOH LQ ����Ü���� WKH FKDQFHV RI WKH

PHPEHUV RI WKH WKLUG LQFRPH TXLQWLOH WR IDOO GRZQ WR WKH ILUVW TXLQWLOH ZHUH

������ WLPHV OHVV WKDQ IRU WKH PHPEHUV RI WKH ILUVW TXLQWLOH WR UHPDLQ WKHUH� LQ

����Ü����� WKH RGGV UDWLR IHOO WR ������ 7KDW LV� WKH FKDQFHV WR EHFRPH SRRU

LQFUHDVHG IRU WKH PHPEHUV RI WKH WKLUG FODVV PRUH WKDQ ��� WLPHV�

8QOLNH LQ ����Ü����� WKH RGGV UDWLRV IRU WUDQVLWLRQLQJ LQWR WKH H[WUHPH LQFRPH

FODVVHV ZDV DV\PPHWULF DQG WKH ERUGHUV RI WKH ILUVW DQG ILIWK TXLQWLOHV EHFDPH

HTXDOO\ ÙSHUPHDEOHµ IRU WKH PHPEHUV RI WKH DGMDFHQW TXLQWLOHV� 7KH REVHUYHG

G\QDPLFV VXJJHVW WKDW WKH ÙUHSURGXFLELOLW\µ RI H[WUHPH TXLQWLOHV �L�H��

KRXVHKROGV UHPDLQLQJ FRQVLVWHQWO\ LQ WKH SRRU RU ULFK TXLQWLOH� LV GHFUHDVLQJ

GXH WR WKH KLJKHU SUREDELOLW\ RI D PRUH LQWHQVLYH WUDQVLWLRQ IURP �ULFK� WR

�SRRU� DQG YLFH YHUVD� 7KH RGGV RI JHWWLQJ LQWR WKH KLJKÜLQFRPH TXLQWLOH IRU WKH

PHPEHUV RI RWKHU TXLQWLOHV DUH VLPLODU IRU WKH WZR SHULRGV� EXW WKH SUREDELOLW\

RI WUDQVLWLRQLQJ LQWR WKH ORZHVW LQFRPH FODVV DSSHDUV WR EH LQFUHDVLQJ IRU WKH

PHPEHUV RI WKHVH TXLQWLOHV�

���� +RXVHKROG LQFRPH GLIIHUHQWLDWLRQ G\QDPLF DV WKH EDFNJURXQG IRU

UHODWLYH PRELOLW\

*UHDWHU LQFRPH GLIIHUHQWLDWLRQ PD\ EH RQH RI WKH E\ÜSURGXFWV RI JUHDWHU

UHODWLYH LQFRPH PRELOLW\� $QG RYHU WKH FRQVLGHUHG SHULRG� ZH DFWXDOO\ GR VHH D

JUHDWHU SRODUL]DWLRQ RI KRXVHKROG LQFRPHV�

7KH TXLQWLOH GLIIHUHQWLDWLRQ FRHIILFLHQW� HTXDOLQJ WKH UDWLR RI WKH DYHUDJH LQFRPH

RI WKH ILIWK TXLQWLOH WR WKH DYHUDJH RI LQFRPH RI WKH ILUVW�� LQFUHDVHG IURP ����

LQ ���� WR ����� LQ ���� �7DEOH ���

2 4XLQWLOH GLIIHUHQWLDWLRQ FRHIILFLHQW HTXDOV WKH UDWLR RI DYHUDJH LQFRPH RI WKH
ILIWK �KLJKÜLQFRPH� TXLQWLOH WR WKH DYHUDJH LQFRPH RI WKH ILUVW �ORZÜLQFRPH�
TXLQWLOH�
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��

7DEOH �� 5DWLR EHWZHHQ TXLQWLOH PHDQ LQFRPH DQG PHDQ LQFRPH RI WKH
ILUVW TXLQWLOH LQ ����Ü����

4XLQWLOHV ���� ���� ����

� � � �

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����

� ���� ����� �����

$OO +RXVHKROGV ���� ���� ����

:H PD\ FRQVLGHU WKH G\QDPLF RI SURÜPHGLDQ LQFRPH TXLQWLOHV� LQ RUGHU WR

GUDZ IXUWKHU FRQFOXVLRQV DERXW WKH G\QDPLFV RI LQFRPH GLIIHUHQWLDWLRQ� 7KH

GDWD LQ 7DEOH � WHVWLI\ WR KRXVHKROG LQFRPH SRODUL]DWLRQ� ,Q WKH ILUVW DQG WKH

VHFRQG TXLQWLOHV� SURÜPHGLDQ KRXVHKROG LQFRPH SURJUHVVLYHO\ GHFUHDVHV�

ZKHUHDV LQ WKH IRXUWK DQG WKH ILIWK TXLQWLOHV� LW LQFUHDVHV�

7DEOH �� 3URPHGLDQ KRXVHKROG LQFRPH �SHU FRQVXPSWLRQ XQLW� LQ
TXLQWLOHV LQ ����Ü����

4XLQWLOHV ���� ���� ����

� ����� ����� �����

� ����� ����� �����

� ������ ������ ������

� ������ ������ ������

� ������ ������ ������

$OO +RXVHKROGV ������ ������ ������

7KHVH WUHQGV DUH HVSHFLDOO\ HYLGHQW LQ WKH ILUVW DQG ILIWK TXLQWLOHV� 7KH SURÜ

PHGLDQ LQFRPH RI WKH ÙULFKµ E\ ����� IURP ���� WR ���� DQG E\ ������ IURP

���� WR ����� 7KH SURÜPHGLDQ LQFRPH RI WKH ILUVW TXLQWLOH IHOO Ü���� DQG Ü�����

UHVSHFWLYHO\� RYHU WKH VDPH WZR SHULRGV�

$Q LQFUHDVH LQ LQFRPH FRQFHQWUDWLRQ LV LOOXVWUDWHG E\ WKH G\QDPLFV RI WKH *LQL

FRHIILFLHQW � ZKLFK ZDV ����� LQ ����� ����� LQ ����� DQG ����� LQ ����� 7KH

FRQFHQWUDWLRQ RI LQFRPH ZKLFK WKHVH ILJXUHV UHSUHVHQW FDQ EH VHHQ LQ 7DEOH ��

LQ WKH GHFUHDVLQJ VKDUH RI WKH ILUVW WKURXJK WKH IRXUWK TXLQWLOHV LQ WRWDO LQFRPH

DQG WKH LQFUHDVLQJ VKDUH RI WKH ILIWK�

7KH VKDUH RI WKH ILUVW TXLQWLOH LQ WRWDO LQFRPH VKRZV WKH JUHDWHVW GURS� ����

SHUFHQWDJH SRLQWV �WR QHDUO\ D ILIWK RI WKH RULJLQDO YDOXH��

� 1RWH WKDW WKH SURÜPHGLDQ LQFRPH LV GHWHUPLQHG DV WKH UDWLR EHWZHHQ
KRXVHKROG VSHFLILF LQFRPH DQG PHGLDQ LQFRPH LQ YDULDWLRQ UDZ DW HDFK \HDU RI
WKH FRQVLGHUHG SHULRG�
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��

7KXV� VXFK VSHFLDO FKDUDFWHULVWLFV RI KRXVHKROG LQFRPH PRELOLW\ DV WKH

LQFUHDVH LQ ÙSULFHµ IRU WUDQVLWLRQ WR D KLJKHU LQFRPH FODVV� WKH LQFUHDVH LQ ÙORVVµ

IRU GRZQZDUG PRELOLW\� DQG WKH IDFW WKDW WKH RGGV WR EHFRPH ±SRRU� WHQG WR

JURZ� LQ FRPSDULVRQ ZLWK WKH RGGV WR EHFRPH ±ULFK�� ZHUH UHIOHFWHG LQ WKH

UHYHDOHG FKDUDFWHULVWLFV RI KRXVHKROG LQFRPH PRELOLW\ GLIIHUHQWLDWLRQ RYHU WKH

FRQVLGHUHG SHULRG�

7DEOH��� +RXVHKROG LQFRPH TXLQWLOH VKDUHV � � �

4XLQWLOHV ���� ���� ����

� ���� ���� ����

� ���� ���� ����

� ����� ����� �����

� ����� ����� �����

� ����� ����� �����

$OO +RXVHKROGV ������ ������ ������

�� &+$1*(6 ,1 (03/2<((
6 62&,$/Ü(&2120,& &+$5$&7(5,67,&6
$6 '(7(50,1$176 2) :$*( $1' +286(+2/' ,1&20( 02%,/,7<

���� 'HVFULSWLRQ RI LQSXW GHWHUPLQDQWV

:H QRZ WXUQ WR VWXG\LQJ WKH UHODWLRQVKLS EHWZHHQ LQFRPH PRELOLW\ DQG

YDULDEOHV UHSUHVHQWLQJ FKDQJHV LQ RWKHU VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV RI

LQGLYLGXDOV DQG KRXVHKROGV� ,Q WKH PRVW JHQHUDO IRUP� WKLV UHODWLRQVKLS FDQ EH

H[SUHVVHG DV� 0LQF  ƒ �0� � 0� � ��� �0J�� ZKHUH 0LQF Ü LV LQFRPH PRELOLW\ DQ

LQGLFDWRU� 0N Ü LV PRELOLW\ LQGLFDWRU IRU WKH NÜWK VRFLDOÜHFRQRPLF FKDUDFWHULVWLF

�N ��� J��

:H ILUVW PRGHO WKH GHSHQGHQFH RI ZDJH PRELOLW\ RQ FKDQJHV LQ HPSOR\HHV�

VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV� )RU WKLV SXUSRVH� ORJLVWLF UHJUHVVLRQ DQDO\VLV

LV DSSOLHG� :H WKHQ XVH SURELW DQDO\VLV WR HYDOXDWH WKH GHSHQGHQFH RI

KRXVHKROG LQFRPH PRELOLW\ RQ FKDQJHV LQ WKH VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV

RI WKHLU HPSOR\HG PHPEHUV� 9DULDEOHV WKDW FKDUDFWHUL]H FKDQJHV LQ

SURIHVVLRQDO FDUHHU DQG WKH ZRUNSODFH � ILUP RI WKH HPSOR\HG DGXOWV ZHUH XVHG

DV GHWHUPLQDQWV�

,Q WKH VHW RI GHWHUPLQDQWV VXFK YDULDEOHV ZHUH LQFOXGHG DV�

67$7(2:1 Ü WUDQVLWLRQ EHWZHHQ VWDWH HQWHUSULVHV �RUJDQL]DWLRQV� DQG SULYDWH �

&,7,=2:1 Ü WUDQVLWLRQ EHWZHHQ WKH 5XVVLDQ HQWHUSULVHV �RUJDQL]DWLRQV� DQG

HQWHUSULVHV ZLWK WKH VKDUH RI IRUHLJQ FDSLWDO �

5(632:1 Ü WUDQVLWLRQ IURP KLUHG ODERU WR WKH RZQHUVKLS RI HQWHUSULVHV DQG Y�Y��

32:67$786 Ü SRZHUÜKLHUDUFKLFDO WUDQVIHUV �WUDQVLWLRQ EHWZHHQ SRVLWLRQV

�FKLHI� Ü �VXERUGLQDWHG� DQG Y�Y���
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V VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV

��

:$*$55($5 Ü G\QDPLFV RI ZDJH DUUHDUV H[LVWHQFH�

(03/67$786 Ü WUDQVLWLRQ EHWZHHQ IDFWXDO DQG QRPLQDO HPSOR\PHQW DQG Y�Y�Ü D

W\SH RI GLVJXLVHG XQHPSOR\PHQW� ZKHQ HPSOR\HHV DUH QRW GLVPLVVHG EXW JLYHQ

DGPLQLVWUDWLYH DQG RWKHU XQSDLG OHDYHV�

2&&8302% Ü G\QDPLFV RI RFFXSDWLRQDO JURXS PRELOLW\ LQ WKH KLHUDUFK\ RI

ZDJH SD\PHQWV GXH WR FKDQJHV LQ VRFLDOÜHFRQRPLF VLWXDWLRQ�

(DFK RI WKH YDULDEOHV FRXOG DVVXPH RQH RI WKUHH VWDWHV GHSHQGLQJ XSRQ WKHLU

HIIHFW RQ ZDJHV� �� GURSSLQJ �WUDQVLWLRQLQJ GRZQZDUG�� �� VWDEOH� RU �� ULVLQJ

�WUDQVLWLRQLQJ XSZDUG�� 7KH GLUHFWLRQ RI WUDQVLWLRQV IURP RQH VWDWH WR DQRWKHU

�XS Ü GRZQ� ZDV GHWHUPLQHG RQ WKH EDVLV RI SRVVLELOLWLHV RI ULVH �ORVV� LQ ZDJHV

�VHH WDEOH���� 7DEOH �� VKRZV LQ SDUWLFXODUO\ WKDW RYHU WKH SHULRG RI ����Ü����

��� RI HPSOR\HH�V LQ WKH FRQVLGHUHG WRWDOLW\ PRYHG IURP VWDWH HQWHUSULVHV WR

QRQÜVWDWH RQHV� DQG ����� RI HPSOR\HH�V UHPDLQHG DW WKH HQWHUSULVHV RI WKH

VDPH IRUP RI SURSHUW\ DOWKRXJK WKH\ FRXOG PRYH IURP RQH HQWHUSULVH WR

DQRWKHU�

7DEOH ��� 'HVFULSWLYH VWDWLVWLFV RI GHWHUPLQDQWV

9DOXHV 7RWDO'HWHUPLQDQW

'URSSLQJ 6WDEOH 5LVLQJ

67$7(2:1 ��� ���� ���� ���

&,7,=2:1 ��� ���� ���� ���

5(632:1 ���� ���� ��� ���

32:67$786 ��� ���� ��� ���

:$*$55($5 ���� ���� ��� ���

(03/67$786 ���� ���� ���� ���

2&&8302% ���� ���� ���� ���

3UHYLRXV UHVHDUFK KDV VKRZQ WKDW� FHWHULV SDULEXV� ZDJHV DUH KLJKHU ��� LQ WKH

SULYDWH WKDQ LQ WKH SXEOLF VHFWRU� ��� DW HQWHUSULVHV WKDW KDYH DWWUDFWHG IRUHLJQ

FDSLWDO WKDQ WKRVH WKDW DUH ZKROO\ 5XVVLDQÜRZQHG� ��� DPRQJ ZRUNHUÜRZQHUV

WKDQ DPRQJ ZDJH ODERUHUV� ��� DPRQJ FKLHI WKDQ DPRQJ ÙVXERUGLQDWHG µ� ��� LQ

SURIHVVLRQDO JURXSV WKDW WDNH SDUW LQ WKH FRPSDQ\�V UHJXODWLRQ DQG VWDWH WKHLU

RZQ VDODU\ � ODZ\HUV� FRPSRVHUV� ZRUNHUV RI ILQDQFLDOÜFUHGLW VSKHUH DQG WUDGH�

HWF��� UDWKHU WKDQ LQ WKH FDVH RI HPSOR\HHV ZKRVH VDODU\ GHSHQGV RQ WKH

EXGJHW� $ UHVSRQGHQW WUDQVLWLRQLQJ IURP D VWDWHÜRZQHG HQWHUSULVH WR RQH LQ WKH

SULYDWH VHFWRU LV� WKHUHIRUH� WUHDWHG� FHWHULV SDULEXV� DV KDYLQJ PDGH D

WUDQVLWLRQ WKDW SURGXFHV WR D ZDJH LQFUHDVH Ü L�H�� DV KDYLQJ PDGH DQ XSZDUG

WUDQVLWLRQ� &RQYHUVHO\� WKH WUDQVLWLRQ IURP D SULYDWH WR D VWDWHÜRZQHG HQWHUSULVH

ZDV WUHDWHG DV D GRZQZDUG WUDQVLWLRQ�
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7KH YDULDEOHV 67$7(2:1� &,7,=2:1� 5(632:1� 32:67$786 UHIOHFW

WUDQVLWLRQV FRQQHFWHG ZLWK WKH HIIRUWV RI HPSOR\HHV� 7KH\ UHIOHFW FRQVFLRXV DQG

SXUSRVHIXO DFWLRQ� 2Q WKH RWKHU KDQG� WKH YDULDEOHV :$*$55($5 DQG

(03/67$786 OLNHO\ UHIOHFW FKDQJHV WKDW DUH EH\RQG WKH FRQWURO RI ZRUNHUV�� ,Q

WKLV FDVH WKH\ FDQ EH YLHZHG DV UHIOHFWLYH RI PDFURHFRQRPLF IDFWRUV�

7KH YDULDEOH 2&&8302% FDQ DOVR EH UHJDUGHG DV DQ LQGLUHFW LQGLFDWRU RI

PDFURHFRQRPLF IDFWRUV� &KDUDFWHUL]LQJ WKH UHODWLYH SRVLWLRQ RI LQGXVWULDO DQG

SURIHVVLRQDO JURXSV ZLWKLQ WKH ZDJH KLHUDUFK\� LW LV GHVLJQHG WR FDSWXUH WKH

HIIHFW RI KRZ LQGXVWULHV KDYH YDULHG LQ WKHLU DELOLWLHV WR DGDSW WR QHZ PDUNHW

FRQGLWLRQV� 7KH GDWD SUHVHQWHG LQ 7DEOH $� FRQILUPV WKDW WKH VWUXFWXUDO

WUDQVIRUPDWLRQ RI WKH HFRQRP\ GXULQJ WKH WUDQVLWLRQ IURP VRFLDOLVP KDV QRW KDG

D XQLIRUP DIIHFW RQ WKH ZDJH JURZWK RI HPSOR\HHV LQ GLIIHUHQW VHFWRUV� � )RU

H[DPSOH� LI LQ ���� WKH DYHUDJH PRQWKO\ ZDJH RI DQ HPSOR\HH HQJDJHG LQ

DJULFXOWXUH ZDV ��� WLPHV ORZHU WKDQ LQ WKDW RI DQ HPSOR\HH HQJDJHG LQ WKH JDV

LQGXVWU\� E\ ���� WKLV JDS KDG LQFUHDVHG WR ��� WLPHV�

7KH GHPDQG IRU SURIHVVLRQDO VHUYLFHV RI ODZ\HUV� EDQNHUV� PDQDJHUV VKDUSO\

LQFUHDVHG LQ WKH ����V DQG� DV D FRQVHTXHQFH� WKHVH JURXSV� ZDJH DQG

LQFRPH DOVR WHQGHG WR JURZ� %\ DQG ODUJH� WKRVH SURIHVVLRQDO JURXSV� ZKLFK

ZHUH DEOH WR UHVSRQG WR WKHVH HFRQRPLF FKDQJHV WKDW IRXQG WKHPVHOYHV LQ WKH

PRVW IDYRUDEOH SRVLWLRQ� ,W ZDV WKLV VRUW RI GHYHORSPHQW WKDW ZH WULHG WR WDNH

LQWR FRQVLGHUDWLRQ ZKHQ IRUPLQJ WKH 2&&8302% YDULDEOH�

,Q WKH 5/06� SURIHVVLRQV DUH FRGHG DFFRUGLQJ WR WKH IRXU GLJLW ,QWHUQDWLRQDO

6WDQGDUG &ODVVLILFDWLRQ RI 2FFXSDWLRQV �,6&2Ü���� :H PD\ DOVR DSSO\ WKUHH�

WZR DQG RQH GLJLW FRGHV� :H FKRVH WR XVH WKH WZR GLJLW FRGH� ZKLFK DOORZHG XV

WR GLYLGH RXU VDPSOH LQWR �� SURIHVVLRQDO JURXSV� GLVWLQJXLVKLQJ DPRQJ

PDQDJHUV� FOHUNV� KLJKO\ VNLOOHG H[SHUWV� DQG ZRUNHUV� DQG E\ LQGXVWULDO JURXSV

DQG VSHFLDOWLHV�

3URIHVVLRQDO JURXSV ZHUH GLYLGHG DFFRUGLQJ WR WKRVH WKDW KDG D DERYH DYHUDJH

ZDJH LQFUHDVHV IURP ���� WR ����� WKRVH WKDW KDG EHORZ DYHUDJH ZDJH

LQFUHDVHV DQG WKRVH ZKRVH ZDJH LQFUHDVHV ZHUH� PRUH RU OHVV� DYHUDJH�

,Q VXP� WKH YDOXH DVFULEHG WR D FHUWDLQ LQGLYLGXDO DFURVV HDFK RI WKH FRQVLGHUHG

YDULDEOHV KDV EHHQ GHWHUPLQHG ÜRQO\ E\ WKHLU FKDQJH LQ VWDWXV� 9DULDWLRQ DFURVV

LQGLYLGXDOV DQG KRXVHKROGV LQ WKH ZD\ LQ ZKLFK WKHVH VRFLRÜHFRQRPLF YDULDEOHV

FKDQJH� ZH EHOLHYH� LV VKRZQ EHORZ WR H[SODLQ D JRRG GHDO DERXW XSZDUG DQG

GRZQZDUG LQFRPH PRELOLW\�

4 :KHQ FKRRVLQJ LQSXW YDULDEOHV� LW LV QHFHVVDU\ WR WDNH LQWR DFFRXQW WKHLU
LQWHUGHSHQGHQFH� ,Q SDUWLFXODU� LQ SUDFWLFH� HQWHUSULVHV� �RUJDQL]DWLRQV�� ORQJÜ
WHUP ZDJH DUUHDUV VRPHWLPHV FRH[LVW RU OHDG WR PDVV XQSDLG OHDYHV XQGHU WKH
LQLWLDWLYH RI DGPLQLVWUDWLRQ� :LWK WKLV UHJDUG� WKH TXHVWLRQ DERXW LQGHSHQGHQFH
EHWZHHQ :$*$55($5 DQG (03/67$786 YDULDEOHV DULVHV�



�� &KDQJHV LQ HPSOR\HH
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��

���� 0RGHOLQJ WKH GHSHQGHQFH RI ZDJH PRELOLW\

7R GHWHUPLQH WKH HIIHFW WKDW WKH LQGHSHQGHQW YDULDEOHV SURGXFH RQ UHODWLYH

ZDJH PRELOLW\� ZH DSSO\ WKH ORJLVWLF UHJUHVVLRQ PRGHO� ,W DOORZV XV WR HVWLPDWH

WKH SUREDELOLW\ RI XSZDUG RU GRZQZDUG ZDJH PRELOLW\� 7KLV SUREDELOLW\ FDQ EH

H[SUHVVHG DV�

3URE �ZDJH PRELOLW\�  � � �� � (;3�Ü =��� ���

LQ ZKLFK = LV WKH OLQHDU FRPELQDWLRQ

=  %� � %�
;� � %�
;� �� %S
;S� ���

DQG %� DQG %L ��� DUH FRHIILFLHQWV� DQG ;L LQGHSHQGHQW YDULDEOHV�

:H ZLOO ILUVW HVWLPDWH WKH HIIHFW RI GRZQZDUG WUDQVLWLRQV RQ GRZQZDUG ZDJH

PRELOLW\� DQG ZLOO WKHQ WXUQ WR WKH HIIHFW RI XSZDUG WUDQVLWLRQV RQ WKH XSZDUG

ZDJH PRELOLW\�

7DEOH ��� 3DUDPHWHU HVWLPDWHV IRU ORJLVWLF UHJUHVVLRQ PRGHO RI
GRZQZDUG ZDJH PRELOLW\

9DULDEOH % Ü 5HJUHVVLRQ

&RHIILFLHQWV

:DOGÜVWDWLDWLF 6LJQLILFDQFH
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)RU WKLV SXUSRVH� WKH GHSHQGHQW DQG LQGHSHQGHQW YDULDEOHV ZHUH WUDQVIRUPHG

WR GXPP\ YDULDEOHV� ,Q WKLV FDVH� WKH GHSHQGHQW YDULDEOH� ÙGRZQZDUG ZDJH

PRELOLW\�µ WDNHV WKH YDOXH RI � LI GRZQZDUG ZDJH PRELOLW\ ZDV REVHUYHG� DQG �

LI QRW� )RU HDFK RI WKH LQGHSHQGHQW YDULDEOHV� WKHUH DUH WZR W\SHV� )RU H[DPSOH�

WKH 67$7(2:1 YDULDEOH FDQ EH SUHVHQWHG DV HLWKHU 67$7(2:1 �'URSSLQJ� RU

67$7(2:1 �5LVLQJ�� 67$7(2:1 �'URSSLQJ� WDNHV WKH YDOXH � LI D GRZQZDUG

WUDQVLWLRQ ZDV H[HUFLVHG� DQG � LI QRW� /LNHZLVH� 67$7(2:1 �5LVLQJ� WDNHV WKH

YDOXH � LI DQ XSZDUG WUDQVLWLRQ LV H[HUFLVHG� DQG � LI QRW� +DYLQJ WUDQVIRUPHG

WKH JLYHQ LQLWLDO YDULDEOHV WR GXPP\ YDULDEOHV� ZH HVWLPDWH UHJUHVVLRQ HTXDWLRQV

SDUDPHWHUV� )RU GRZQZDUG ZDJH PRELOLW\ WKH\ DUH LOOXVWUDWHG LQ 7DEOH ��� DQG

IRU XSZDUG ZDJH PRELOLW\ LQ 7DEOH ���

8VLQJ WKH IRUPXOD WR HVWLPDWH WKH SUREDELOLW\ RI DQ HYHQW RFFXUULQJ XQGHU WKH

REWDLQHG UHJUHVVLRQ FRHIILFLHQWV� WKH SUREDELOLW\ RI GRZQZDUG DQG XSZDUG ZDJH

PRELOLW\� XQGHU GLIIHUHQW GHWHUPLQDQWV SDWWHUQV� FDQ EH HVWLPDWHG�

,Q FDVHV LQ ZKLFK IRU HDFK VHW RI LQGHSHQGHQW YDULDEOHV GRZQZDUG WUDQVLWLRQV

DUH REVHUYHG� WKH SUREDELOLW\ RI GRZQZDUG PRELOLW\ LV DV IROORZV�

3URE �GRZQZDUG ZDJH PRELOLW\�  �����

,Q FDVHV LQ ZKLFK IRU HDFK VHW RI LQGHSHQGHQW YDULDEOHV XSZDUG WUDQVLWLRQV DUH

REVHUYHG� WKH SUREDELOLW\ RI XSZDUG PRELOLW\ LV�

3URE �XSZDUG ZDJH PRELOLW\�  �����

7KHVH UHVXOWV VXJJHVW WKDW XQGHU WKH JLYHQ VHWV RI LQGHSHQGHQW YDULDEOHV WKH

HYHQW �GRZQZDUG� RU XSZDUG ZDJH PRELOLW\� LV PRUH OLNHO\ WR RFFXU WKDQ QRW WR

RFFXU� 7KDW LV� WKH VHW RI LQGHSHQGHQW YDULDEOHV KDYH D VDWLVIDFWRU\ SUHGLFWLYH

SRZHU�

7KH HVWLPDWLRQ DQDO\VLV RI WKH VLJQLILFDQW YDULDEOHV RI WKH UHJUHVVLRQ PRGHOV

JLYHV DQ RSSRUWXQLW\ WR FRPSDUH WKH HIIHFW RI VHSDUDWH GHWHUPLQDQWV� 7KH

ORJLVWLF UHJUHVVLRQ FRHIILFLHQW �%� LQ WKH HTXDWLRQ FDQ EH LQWHUSUHWHG DV WKH

FKDQJH LQ ORJ RGGV RI GRZQZDUG ZDJH PRELOLW\ ZLWK D RQHÜXQLW FKDQJH LQ WKH

LQGHSHQGHQW YDULDEOH LI WKH YDOXHV RI WKH RWKHU LQGHSHQGHQW YDULDEOHV ZHUH WR

UHPDLQ WKH VDPH� ,I WKH LQGHSHQGHQW YDULDEOHV LQFOXGHG LQ WKLV PRGHO KDYH

GLIIHUHQW XQLWV RI PHDVXUHPHQW� WKH YDOXH H[S �%� DOORZV XV WR FRPSDUH WKH

LPSDFW RI WKHVH YDULDEOHV� ,Q RXU FDVH� DOO WKH YDULDEOHV DUH RI WKH VDPH

GLPHQVLRQ� � RU �� &RQVHTXHQWO\� WKH YDOXH RI FRHIILFLHQW % � LWVHOI� FDQ EH

WUHDWHG DV D PHDVXUH RI WKH LQIOXHQFH WKDW YDULDEOH RQ D GHSHQGHQW YDULDEOH %L

LV SRVLWLYH� WKH SUREDELOLW\ RI WKH HYHQW RFFXUULQJ LQFUHDVH� ,I %L LV QHJDWLYH� WKH

RGGV RI WKH HYHQW RFFXUULQJ GHFUHDVH�

,Q WKH PRGHO RI GRZQZDUG ZDJH PRELOLW\ �7DEOH ���� WKH OHYHO RI VLJQLILFDQFH IRU

:DOG VWDWLVWLFV LQGLFDWHV WKDW XQGHU WKH OHYHO RI VLJQLILFDQFH �� ��� LQ WKH PRGHO�

RQO\ FRHIILFLHQWV IRU VXFK YDULDEOHV DV :$*$55($5 �'URSSLQJ� VLJQLILFDQWO\
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GLIIHU IURP ]HUR� 7KH FKDQJH LQ YDOXH RI :$*$55($5 �'URSSLQJ� YDULDEOH IURP

� WR � FDXVHV WKH LQFUHDVH RI ORJ RGGV E\ ������� WKH FKDQJH RI 2&&8302%

�'URSSLQJ� YDULDEOH OHDGV WR WKH LQFUHDVH RI ORJ RGGV E\ ������� 7KLV

FRPSDULVRQ WKXV VKRZV WKDW WKH LQIOXHQFH RI :$*$55($5 �'URSSLQJ� RQ

GRZQZDUG ZDJH PRELOLW\ LV JUHDWHU WKDQ WKDW RI 2&&8302% �'URSSLQJ��

�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHO RI
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$V IDU DV WKH PRGHO IRU XSZDUG ZDJH PRELOLW\ LV FRQFHUQHG� WKH FRHIILFLHQWV RI

WKH IROORZLQJ YDULDEOHV� OLVWHG LQ RUGHU RI WKHLU LQIOXHQFH RQ WKH GHSHQGHQW

YDULDEOH� VLJQLILFDQWO\ GLIIHU IURP � �7DEOH ���� :$*$55($5 �5LVLQJ� �L�H�� D

WUDQVLWLRQ IURP QRW EHLQJ SDLG WR EHLQJ SDLG�� (03/67$786 �5LVLQJ� �L�H�� D
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WUDQVLWLRQ IURP QRPLQDO WR IDFWXDO HPSOR\PHQW�� 32:67$786�5LVLQJ� �L�H�� D

WUDQVLWLRQ XS WKH SRZHU KLHUDUFK\�� DQG &,7,=2:1�5LVLQJ� �L�H�� D WUDQVLWLRQ

IURP D ZKROO\ RZQHG 5XVVLDQ HQWHUSULVHV �RUJDQL]DWLRQV WR RQH ZLWK WKH

SDUWLFLSDWLRQ RI IRUHLJQ FDSLWDO�� 6LPLODU UHVXOWV KDYH EHHQ DFKLHYHG ZLWK WKH

KHOS RI ORJLVWLF UHJUHVVLRQ DQDO\VLV� LQ ZKLFK WKH LQGHSHQGHQW YDULDEOHV KDYH

WUDQVIRUPHG LQWR LQGLFDWRU YDULDEOHV� (DFK LQLWLDO YDULDEOH KDV EHHQ GHFRGHG LQWR

WKUHH YDULDEOHV� ZKLFK FRUUHVSRQG WR LW�V WKH WKUHH YDOXHV 'URSSLQJ� 6WDEOH� DQG

5LVLQJ� 7KH YDOXH 6WDEOH LV VXSSRVHG WR EH D FRQWUDVW YDULDEOH� 7KH YDOXH RI LWV

ORJLVWLF FRHIILFLHQW HTXDOV � DQG VR LW LV QRW LQFOXGHG LQ WKH SDUDPHWHU HVWLPDWHV

WDEOH� 7KH FRHIILFLHQWV IRU YDULDEOHV ZLWK WKH YDOXHV 'URSSLQJ DQG 5LVLQJ FDQ EH

FRPSDUHG ZLWK WKH YDOXH RI WKH FRQWUDVW YDULDEOH FRHIILFLHQW� ,Q SDUWLFXODU� LI WKH

YDULDEOH FRHIILFLHQW ZLWK WKH YDOXH 'URSSLQJ LV JUHDWHU WKDQ �� WKDW YDULDEOH FDQ

EH VDLG WR DIIHFW WKH GHSHQGHQW YDULDEOH PRUH WKDQ WKH FRQWUDVW YDULDEOH� $QG LI

WKH YDULDEOH FRHIILFLHQW ZLWK WKH YDOXH 'URSSLQJ LV OHVV WKDQ �� WKDW YDULDEOH FDQ

EH VDLG WR DIIHFW WKH GHSHQGHQW YDULDEOH OHVV WKDQ WKH FRQWUDVW YDULDEOH�

7KH UHJUHVVLRQ HVWLPDWHV IRU WKH ORJLVWLF PRGHOV DUH JLYHQ LQ 7DEOHV �� DQG ���

7DEOH �� GHPRQVWUDWHV WKDW WKH IROORZLQJ DUH VLJQLILFDQW IDFWRUV IRU GRZQZDUG

PRELOLW\� RQH� ERWK WKH LPSURYHPHQW DQG WKH GHWHULRUDWLRQ RI WKH VLWXDWLRQ ZLWK

ZDJH DUUHDUV� WZR� WKH WUDQVLWLRQ IURP QRPLQDO WR IDFWXDO HPSOR\PHQW�

0RUHRYHU� FRPSDUHG WR LPPRELOLW\� D GHWHULRUDWLRQ LQ WKH VLWXDWLRQ ZLWK ZDJH

DUUHDUV LQFUHDVHV WKH SRVVLELOLW\ RI GRZQZDUG PRELOLW\� DQG FRQYHUVHO\� DQ

LPSURYHPHQW RI WKH VLWXDWLRQ GHFUHDVHV WKH FKDQFHV IRU GRZQZDUG PRELOLW\�

7KH WUDQVLWLRQ IURP QRPLQDO WR IDFWXDO HPSOR\PHQW DOVR GHFUHDVHV WKH FKDQFHV

IRU GRZQZDUG PRELOLW\ DV FRPSDUHG WR LPPRELOLW\�

7KH SUREDELOLW\ RI XSZDUG PRELOLW\ �7DEOH ��� DUH VKRZQ WR LQFUHDVH ZLWK WKH

WUDQVLWLRQ IURP QRPLQDO WR IDFWXDO HPSOR\PHQW� DQ LPSURYHPHQW LQ WKH VLWXDWLRQ

ZLWK ZDJH DUUHDUV� DQ XSZDUG WUDQVLWLRQ DORQJ WKH SRZHU KLHUDUFK\ DQG WKH

SDUWLFLSDWLRQ RI IRUHLJQ FDSLWDO LQ WKH ZRUNSODFH� 7KH SUREDELOLW\ RI XSZDUG

PRELOLW\ LV GHFUHDVHG E\ D ZRUVHQLQJ VLWXDWLRQ ZLWK ZDJH DUUHDUV�

:H QH[W H[SORUH WKH TXHVWLRQ RI ZKHWKHU WKHUH DUH DQ\ GLIIHUHQFHV LQ WKH

UHODWLYH ZDJH PRELOLW\ RI ODUJH VRFLDO JURXSV� EHWZHHQ PHQ DQG ZRPHQ� XUEDQ

DQG UXUDO SRSXODWLRQV� DQG SHRSOH OLYLQJ LQ WKH ZHVWHUQ DQG HDVWHUQ SDUWV RI WKH

FRXQWU\� 7KH ZDJH PRELOLW\ PDWUL[ VXJJHVWHG WKDW IHPDOHV ZLWK D ORZ ZDJH OHYHO

DUH OHVV PRELOH WKDQ PDOHV VWDUWLQJ DW D VLPLODU ZDJH OHYHO� 0RUHRYHU� PDOHV

ZLWK D KLJK ZDJH OHYHO ZHUH VKRZQ WR EH IDU OHVV OLNHO\ WR H[HUFLVH GRZQZDUG

PRELOLW\ WKDQ IHPDOHV�

&RPSDUHG WR XUEDQ SRSXODWLRQV� WKRVH LQ UXUDO DUHDV DSSHDU WR KDYH D KLJKHU

OHYHO RI ZDJH VWDELOLW\ DPRQJ WKH ORZÜSDLG JURXSV RI WKH HPSOR\HG EXW� WR D

FHUWDLQ H[WHQW� JUHDWHU GRZQZDUG DQG XSZDUG PRELOLW\ DPRQJ WKRVH SDLG DQ

ÙDYHUDJHµ ZDJH� /LWWOH GLVWLQJXLVKHV WKH ZDJH PRELOLW\ RI WKH OHDVWÜSDLG JURXSV

LQ WKH ZHVWHUQ DQG HDVWHUQ UHJLRQV RI WKH FRXQWU\� %XW LQ WKH HDVWHUQ UHJLRQV�

ZH REVHUYH D KLJKHU OHYHO RI PRELOLW\ RI DYHUDJHÜSDLG JURXSV DQG D KLJK UDWH RI

UHSURGXFWLRQ ����� RI WKH KLJKÜSDLG JURXSV� $SSO\LQJ ORJLVWLF UHJUHVVLRQ

PRGHOV RQ WKH VDPH VRFLDOÜGHPRJUDSKLF DQG ORFDWLRQ JURXSV RI WKH HPSOR\HG

WXUQV XS VLPLODU LQIOXHQFHV RI WKH LQGHSHQGHQW YDULDEOHV� 7KH\ VKRZ WKH
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UHODWLRQVKLS EHWZHHQ WKH GLUHFWLRQ RI WKH WUDQVLWLRQV DFURVV LQGHSHQGHQW

YDULDEOHV DQG WKH GLUHFWLRQ RI WKH GHSHQGHQW YDULDEOH FKDQJHV� :H REVHUYH

VRPH YDULDELOLW\ LQ WKH VLJQLILFDQFH RI WKH VHSDUDWH LQGHSHQGHQW YDULDEOHV DV

IDFWRUV RI ZDJH PRELOLW\ IRU PDOHV DQG IHPDOHV� DV ZHOO DV IRU UXUDO DQG XUEDQ

HPSOR\HHV� 7KH WUDQVLWLRQV IURP ZRUNLQJ DV D ZDJH ODERUHU WR D ZRUNHUÜRZQHU

DQG IURP QRPLQDO HPSOR\PHQW WR IDFWXDO DSSHDUHG WR EH VWDWLVWLFDOO\ VLJQLILFDQW

IDFWRUV RI GRZQZDUG DQG XSZDUG PRELOLW\ IRU IHPDOHV� EXW LQVLJQLILFDQW IRU

PDOHV� 2Q WKH RWKHU KDQG� WKH WUDQVLWLRQ EHWZHHQ ZRUNLQJ DW D VWDWH DQG D

SULYDWH HQWHUSULVH LV VKRZQ WR EH D VLJQLILFDQW IDFWRU RI GRZQZDUG PRELOLW\ IRU

PDOHV DQG LQVLJQLILFDQW IRU IHPDOHV �VHH 7DEOHV �� DQG ���� 7KHVH ILQGLQJV PD\

EH FRQQHFWHG ZLWK WKH VSHFLILF QDWXUH RI PDOHV� DQG IHPDOHV� SURIHVVLRQDO

FDUHHUV DV ZHOO DV ZLWK WKH QDWXUH RI XUEDQ DQG UXUDO ODERU PDUNHWV�

7DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHO RI
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�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ RI GRZQZDUG
ZDJH PRELOLW\ IRU PDOH DQG IHPDOH
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�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHOV RI
XSZDUG ZDJH PRELOLW\ IRU PDOH DQG IHPDOH

0DOH )HPDOH9DULDEOH
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,QFRPH PRELOLW\ LQ 5XVVLD LQ WKH PLGÜ����V

��

5XUDO DQG XUEDQ SRSXODWLRQV DUH VKRZQ WR GLIIHU LQ WKDW WKH WUDQVLWLRQV ��� WR

ZRUNLQJ DW DQ HQWHUSULVH WKDW KDV DWWUDFWHG IRUHLJQ FDSLWDO DQG ��� XSZDUG DORQJ

WKH SRZHU KLHUDUFK\ DUH VKRZQ WR EH VLJQLILFDQW IDFWRUV RI XSZDUG ZDJH

PRELOLW\ IRU WKH XUEDQ EXW LQVLJQLILFDQW IRU WKH UXUDO HPSOR\HG �VHH 7DEOHV $�

DQG $���

6XPPLQJ WR WKLV SRLQW� WKH DQDO\VLV RI ORJLVWLF UHJUHVVLRQ PRGHOV KDV OHDG XV WR

PDNH WKH IROORZLQJ FRQFOXVLRQV�

2Q WKH ZKROH� WKH VHW RI LQGHSHQGHQW YDULDEOHV GR GLVSOD\ D VDWLVIDFWRU\

GHJUHH RI SUHGLFWLYH SRZHU� 7KH JUHDWHU WKH FKDQJH LQ DQ HPSOR\HH�V

VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV� WKH KLJKHU WKH SUREDELOLW\ RI VKLIWLQJ LQWR

DQRWKHU ZDJH TXLQWLOH�

7KH LPSDFW RQ GRZQZDUG DQG XSZDUG ZDJH PRELOLW\ YDULHV DFURVV WKH VHW

RI LQGHSHQGHQW YDULDEOHV� 6RPH EHWWHU H[SODLQ WKH FKDQFHV IRU GRZQZDUG

PRELOLW\� ZKHUHDV RWKHUV EHWWHU H[SODLQ XSZDUG PRELOLW\ DQG LPPRELOLW\�

7KH DQDO\VLV RI UHJUHVVLRQ PRGHOV FRQILUPHG RXU K\SRWKHVHV WKDW WKH

GLUHFWLRQ RI UHODWLYH ZDJH PRELOLW\ FRLQFLGHV ZLWK WKH GLUHFWLRQ RI

WUDQVLWLRQV IURP RQH VWDWH WR DQRWKHU DFURVV LQGHSHQGHQW YDULDEOHV�

7KH VDPH GHWHUPLQDQWV RI ZDJH PRELOLW\ PD\ GLIIHU� ZLWK UHVSHFW WR

VWDWLVWLFDO VLJQLILFDQFH� IRU ODUJH VRFLDO JURXSV�

��� 0RGHOLQJ WKH GHSHQGHQFH RI KRXVHKROG LQFRPH PRELOLW\

6LQFH D KRXVHKROG LV GHILQHG DV D FRPELQDWLRQ RI LQGLYLGXDOV OLYLQJ WRJHWKHU DQG

KDYLQJ FRPPRQ LQFRPHV DQG RXWOD\V� LW IROORZV WKDW WKH GHWHUPLQDQWV RI WKH

ZDJH PRELOLW\ RI LQGLYLGXDO KRXVHKROG PHPEHUV ZLOO DIIHFW KRXVHKROG LQFRPH

PRELOLW\� $OWKRXJK LW LV WUXH WKDW ZDJHV DUH RQO\ D SDUW RI KRXVHKROG LQFRPH�

WKH\ DUH WKH PRVW VLJQLILFDQW SDUW�

7KLV LQWHUÜUHODWLRQVKLS LV VKRZQ E\ )LJXUH �� )URP ���� WR Ü����� WKH KLJKHU

WKH LQWHQVLW\ RI DQ LQGLYLGXDO�V XSZDUG ZDJH PRELOLW\� WKH PRUH IUHTXHQWO\

XSZDUG LQFRPH PRELOLW\ LV REVHUYHG� $ VLPLODU ILQGLQJ FRUUHODWLRQ LV WUXH IRU WKH

LQWHQVLW\ RI GRZQZDUG PRELOLW\�

7KLV UHODWLRQVKLS SURYLGHV XV ZLWK JRRG UHDVRQ WR DVVXPH WKDW WKH GHWHUPLQDQWV

RI HPSOR\HH ZDJH PRELOLW\ DUH KRXVHKROG LQFRPH PRELOLW\ GHWHUPLQDQWV DV

ZHOO� %XW VLQFH PRQHWDU\ KRXVHKROG LQFRPH FRQWDLQV QRW RQO\ WKH ZDJHV RI

HPSOR\HG PHPEHUV EXW DOVR RWKHU PRQHWDU\ UHFHLSWV �H�J�� VRFLDO WUDQVIHUV�

SURFHHGV IURP WKH VDOH RI SULYDWH SURSHUW\� DOLPRQ\� DQG GHSRVLW LQWHUHVW�� WKH

LQIOXHQFH RI WKH VDPH GHWHUPLQDQWV RQ KRXVHKROG LQFRPH PRELOLW\ VKRXOG EH

OHVV� 7KH YDOXH RI WKHVH QRQÜZDJH VRXUFHV RI LQFRPH� DIWHU DOO� PD\ QRW EH

UHODWHG GLUHFWO\ WR WKH FDUHHU RI WKH HPSOR\HG KRXVHKROG PHPEHUV�



�� &KDQJHV LQ HPSOR\HH
V VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV

��

7KLV WXUQHG RXW WR EH VXSSRUWHG E\ WKH SDUDPHWHU HVWLPDWHV IURP WKH ORJLVWLF

UHJUHVVLRQ PRGHO� $JDLQ� GRZQZDUG DQG XSZDUG KRXVHKROG LQFRPH PRELOLW\

ZHUH PDGH WKH GHSHQGHQW YDULDEOHV ZLWK LQSXW GHWHUPLQDQWV FKDUDFWHUL]LQJ

VHSDUDWH KRXVHKROG HPSOR\HHV EHLQJ LQGHSHQGHQW YDULDEOHV� $W WKH

VLJQLILFDQFH OHYHO RI ����� LQ WKH GRZQZDUG PRELOLW\ PRGHO� WKH UHJUHVVLRQ

FRHIILFLHQWV ZHUH VKRZQ WR EH VLJQLILFDQWO\ GLIIHUHQW IURP � IRU 32:67$786

DQG :$*$55($5� DQG LQ WKH XSZDUG PRELOLW\ PRGHO� :$*$55($5 YDULDEOH

ZDV VWDWLVWLFDOO\ VLJQLILFDQW �VHH 7DEOH ����

)LJXUH �� 5HODWLRQVKLS EHWZHHQ LQWHQVLW\ RI ZDJH PRELOLW\ DQG
KRXVHKROG LQFRPH PRELOLW\

�
�

�
�

�

'RZQ

8S�

�

��

��

��

��

��

��

��

��

,QWHQVLW\ RI :DJH 0RELOLW\

,QFRPH

0RELOLW\

'RZQ

8S

2QH ZD\ RI REWDLQLQJ PRUH DFFHSWDEOH PRGHOLQJ UHVXOWV ZRXOG EH WR LPSURYH

WKH VHW RI LQGHSHQGHQW YDULDEOHV DQG WR VHDUFK IRU D PRUH DGHTXDWH PRGHO� %XW

WKH GDWDEDVH GLG QRW DOORZ IRU DOWHUQDWLYH VDPSOLQJ RI RWKHU LQGHSHQGHQW

YDULDEOHV� VR WKH JLYHQ YDULDEOHV ZHUH WUDQVIRUPHG DQG WKH UHOHYDQW PRGHO ZDV

IRXQG�

7KH PDLQ REMHFWLYH RI WKH WUDQVIRUPDWLRQ ZDV WR PHDVXUH WKH FRQWULEXWLRQ WR

LQFRPH PRELOLW\ PDGH E\ WKH YDULDEOH WKDW VLPXOWDQHRXVO\ ÙDFFXPXODWHVµ WKH

LQIOXHQFH RI DOO HPSOR\HHV LQ D GLVWLQFW KRXVHKROG RQ LWV LQFRPH PRELOLW\� UDWKHU

WKDQ VLPSO\ FKDUDFWHUL]LQJ HDFK PHPEHU RI WKH KRXVHKROG VHSDUDWHO\�

,Q JHQHUDO WHUPV� WKH UHJUHVVLRQ PRGHO IRU WKH WUDQVIRUPHG UHVSRQVH DW D

SDUWLFXODU GRVH FDQ EH ZULWWHQ DV

7UDQVIRUPHG 3L  $ � %
;L � ���

ZKHUH 3, LV WKH REVHUYHG SURSRUWLRQ RI WKRVH UHVSRQGLQJ DW GRVH ;L�



,QFRPH PRELOLW\ LQ 5XVVLD LQ WKH PLGÜ����V
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�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHOV RI
GRZQZDUG DQG XSZDUG KRXVHKROG LQFRPH PRELOLW\

'RZQZDUG 8SZDUG9DULDEOH
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:H XVHG DV D JXLGH D SURELW PRGHO VXJJHVWHG E\ '� -� )LQQH\�

5
)LQQH\ '�-� DSSOLHG WKLV PRGHO WR GHWHUPLQH WKH GRVH RI LQVHFWLFLGH WR NLOO D

SDUWLFXODU SURSRUWLRQ RI SROOLQDWHG LQVHFWV� ,Q WKH PRGHO� WKH LQGHSHQGHQW
YDULDEOH� WKH VWLPXOXV GRVH RU FRQFHQWUDWLRQ RI LQVHFWLFLGH� ZDV D FRQWLQXRXV
QXPHULFDO YDULDEOH� $ SURELW PRGHO SUHVXSSRVHV D OLQHDU UHODWLRQVKLS EHWZHHQ
WKH LQGHSHQGHQW DQG GHSHQGHQW YDULDEOHV DQG GHWHUPLQHV WKH H[WHQW WR ZKLFK D
FKDQJH RI FRQFHQWUDWLRQ RU VWLPXOXV GRVH LQIOXHQFHV WKH SUREDELOLW\ RI DQ
H[SHFWHG HYHQW WR RFFXU Ü LQ WKLV FDVH� WKH GHDWK RI DQ LQVHFW �6366 $GYDQFHG
6WDWLVWLFV ���� ��������>�@



�� &KDQJHV LQ HPSOR\HH
V VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV
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,Q RXU FDVH� LQ WHUPV RI WKLV PRGHO� �VWLPXOXV� ZRXOG EH DQDORJRXV WR WKH VHW RI

LQSXW LQGHSHQGHQW YDULDEOHV� �GRVH� LV WKH QXPEHU RI GRZQZDUG DQG XSZDUG

WUDQVLWLRQV �RI DOO HPSOR\HG KRXVHKROG PHPEHUV� DFURVV DOO LQSXW LQGHSHQGHQW

YDULDEOHV� WKH GHSHQGHQW YDULDEOH �L�H�� WKH H[SHFWHG HYHQW� LV GRZQZDUG RU

XSZDUG KRXVHKROG LQFRPH PRELOLW\�

7KLV SURELW PRGHO GRHV QRW JLYH XV WKH DELOLW\ WR HVWLPDWH WKH FRQWULEXWLRQ RI

HDFK LQSXW YDULDEOH WR KRXVHKROG LQFRPH PRELOLW\� +RZHYHU� WKLV PRGHO GRHV

KDYH DGYDQWDJHV� )RU RQH� LW DOORZV XV WR HVWLPDWH WKH LQIOXHQFH RI D FKDQJH LQ

WKH LQWHQVLW\ RI HPSOR\HHV� VRFLDOÜHFRQRPLF FKDUDFWHULVWLFV RQ KRXVHKROG

LQFRPH PRELOLW\� ,W WKXV DOORZV XV WR FKHFN ZKHWKHU RU QRW PRUH PRYHPHQWV

PDGH E\ D KRXVHKROG�V HPSOR\HG PHPEHUV GRHV OHDG WR D KLJKHU SUREDELOLW\

WKDW KRXVHKROG LQFRPH PRELOLW\ IROORZV WKH VDPH GLUHFWLRQ�

,Q VROYLQJ WKLV SUREOHP ZLWK WKH KHOS RI D SURELW PRGHO� ZH XVHG WKH VDPH VHW

RI LQGHSHQGHQW YDULDEOHV WKDW ZHUH XVHG LQ WKH ORJLVWLF UHJUHVVLRQ DQDO\VLV�

3URELW PRGHOV ZHUH EXLOW IRU VHSDUDWH UHJLRQV RI VWLPXOXV YDOXHV� XSZDUG

WUDQVLWLRQV RI DOO HPSOR\HG KRXVHKROG PHPEHUV DFURVV WKH ZKROH VHW RI

FRQVLGHUHG LQGHSHQGHQW YDULDEOHV Ü 8SB6KLIWV� GRZQZDUG WUDQVLWLRQV PDGH E\

DOO HPSOR\HG KRXVHKROG PHPEHUV DFURVV WKH VHW RI FRQVLGHUHG LQGHSHQGHQW

YDULDEOHV Ü 'RZQB6KLIWV�

7KH SDUDPHWHU HVWLPDWHV IRU WKH XSZDUG DQG GRZQZDUG PRELOLW\ PRGHOV EXLOW

IRU VHSDUDWH UHJLRQV RI VWLPXOXV YDOXHV Ü 8SB6KLIWV DQG 'RZQB6KLIWV Ü DUH

JLYHQ LQ 7DEOHV ��� ���

7R XQGHUVWDQG ZKHWKHU WKHVH PRGHOV DUH DFFHSWDEOH� ZH VKRXOG FRQVLGHU WKH

PDLQ SDUDPHWHU HVWLPDWHV DQG DOVR WKH SUHGLFWHG SUREDELOLWLHV IRU KRXVHKROG

LQFRPH PRELOLW\ UHODWLYH WR WKH ÙGRVH�µ WKH QXPEHU RI 8SB6KLIWV DQG

'RZQB6KLIWV DFURVV WKH VHW RI LQGHSHQGHQW YDULDEOHV RI DOO HPSOR\HG KRXVHKROG

PHPEHUV� 7KH JRRGQHVVÜRIÜILW RI WKH FRQVWUXFWHG PRGHOV LV FKDUDFWHUL]HG E\

WKH 3 Ü VLJQLILFDQFH OHYHO IRU WKH FKLÜVTXDUH VWDWLVWLFV IRU D JRRGQHVVÜRIÜILW

WHVW RI WKH PRGHO �*RRGQHVVÜRIÜILW &KL VTXDUH�� 7KH ODUJHU LV 3� WKH EHWWHU WKH

PRGHO ILWV WKH GDWD� %RWK PRGHOV DUH DFFHSWDEOH ZLWK UHJDUG WR WKH YDOXH

FULWHULRQ IRU &KLÜVTXDUH VWDWLVWLFV� 7KH YDOXH RI REVHUYHG VLJQLILFDQFH IRU

XSZDUG PRELOLW\ HTXDOV ������ DQG IRU GRZQZDUG PRELOLW\ LV ������ 7KH YDOXHV

RI SURELWV �3URE� JLYHQ LQ WKH WDEOHV LQGLFDWH WKDW WKH SURSRUWLRQ RI LQFRPH

PRELOH KRXVHKROGV FKDQJHV DFFRUGLQJ WR WKH QXPEHU RI VKLIWV PDGH E\ DOO

HPSOR\HG KRXVHKROG PHPEHUV� 7KH JUHDWHU WKH QXPEHU RI VKLIWV� WKH KLJKHU

WKH SURSRUWLRQ RI KRXVHKROGV PRYHG WR DQRWKHU LQFRPH TXLQWLOH� 7KXV� LQ WKH

FDVH RI RQH GRZQ VKLIW� WKH 3URELW IRU D KRXVHKROG ZKLFK H[HUFLVHG GRZQZDUG

PRELOLW\ ZDV HTXDO WR �������� LQ WKH FDVH RI VHYHQ VKLIWV� FRPSDUDEOH QXPEHU

ZDV HTXDO WR ������� �VHH 7DEOH ����
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$ VLPLODU SKHQRPHQRQ LV REVHUYHG IRU XSZDUG PRELOLW\� 3URELW LQFUHDVHV IURP

������� LQ WKH FDVH RI RQH VKLIW WR ������� LQ FDVH RI VHYHQ VKLIWV �VHH 7DEOH

����

7DEOH ��� 3URELW DQDO\VLV RI GRZQZDUG LQFRPH PRELOLW\

3DUDPHWHU (VWLPDWHV IRU 352%,7 0RGHO

,QWHUFHSW 5HJUHVVLRQ
&RHIILFLHQW

6WDQGDUW
(UURU

&RHIILFLHQW
�6�(�

3
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2EVHUYHG DQG ([SHFWHG )UHTXHQFLHV

'RVHV Ü
1XPEHU RI
'RZQB6KLIWV
SHU +RXVHKROG

1XPEHU

RI
6XEMHFWV

2EVHUYHG
5HVSRQVHV

([SHFWHG
5HVSRQVHV

5HVLGXDO 3URELW
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7KHRUHWLFDOO\� 3URELW DQDO\VLV DOORZV XV WR HVWLPDWH WKH QXPEHU RI VKLIWV� ZKLFK

DUH QHFHVVDU\ IRU KRXVHKROG LQFRPH PRELOLW\ WR DFKLHYH D FHUWDLQ OHYHO� ,Q

SDUWLFXODU� RXU FDOFXODWLRQV VKRZ WKDW IRU ��� RI KRXVHKROGV WR H[HUFLVH

XSZDUG PRELOLW\ RI PRUH WKDQ RQH LQFRPH TXLQWLOH VKLIW� LW LV QHFHVVDU\ IRU WKH

HPSOR\HG PHPEHUV RI WKHVH KRXVHKROGV WR H[SHULHQFH �Ü� XS VKLIWV DFURVV

WKH LQGHSHQGHQW YDULDEOHV FRQVLGHUHG� )RU ��� RI KRXVHKROGV LQ WKH

FRQVLGHUHG WRWDOLW\ WR XQGHUJR D GRZQ VKLIW E\ PRUH WKDQ RQH LQFRPH TXLQWLOH�

WKHLU HPSOR\HG PHPEHUV VKRXOG H[SHULHQFH DSSUR[LPDWHO\ �Ü� GRZQ VKLIWV

DFURVV LQGHSHQGHQW YDULDEOHV�

3DUDPHWHU HVWLPDWHV IURP WKH SURELW PRGHOV VKRZ WKDW WKHUH H[LVWV D GLUHFW

GHSHQGHQFH EHWZHHQ WKH GLUHFWLRQ RI LQFRPH PRELOLW\ DQG VRFLDOÜHFRQRPLF

FKDQJHV RI LQGLYLGXDOV� $SDUW IURP WKLV� SURELW PRGHOV LOOXVWUDWH WKDW WKH

UHODWLRQVKLS EHWZHHQ WKH QXPEHU RI ÙGRVHVµ �L�H�� WKH QXPEHU RI 8SB6KLIWV DQG

'RZQB6KLIWV� DQG WKH GHSHQGHQW YDULDEOH LV OLQHDU�
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7DEOH ��� 3URELW DQDO\VLV RI XSZDUG LQFRPH PRELOLW\

3DUDPHWHU (VWLPDWHV IRU 352%,7 0RGHO

,QWHUFHSW 5HJUHVVLRQ
&RHIILFLHQW

6WDQGDUW
(UURU

&RHIILFLHQW
�6�(�

3

*RRGQHVVÜRIÜ
)LW

8SB6KLIWV Ü������� Ü������� ������� ������� �����

2EVHUYHG DQG ([SHFWHG )UHTXHQFLHV

'RVHV Ü
1XPEHU RI
8SB6KLIWV SHU
+RXVHKROG

1XPEHU
RI

6XEMHFWV

2EVHUYHG
5HVSRQVHV
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7KXV� WKH UHVXOWV REWDLQHG DERYH IURP SURELW PRGHOLQJ KDYH VKRZQ WKDW VRFLDOÜ

HFRQRPLF FKDQJHV RI KRXVHKROG PHPEHUV DUH QRW RQO\ GHWHUPLQDQWV RI ZDJH

PRELOLW\ EXW RI LQFRPH PRELOLW\ RI KRXVHKROGV ZLWK HPSOR\HG PHPEHUV DV ZHOO�

&21&/86,21

:H KDYH SURYLGHG HYLGHQFH KHUH WKDW LQ 5XVVLD� GXULQJ WKH PLGÜ����V�

FKDQJHV LQ WKH VRFLDOÜHFRQRPLF SRVLWLRQ RI SHRSOH ÜÜ EURXJKW DERXW HLWKHU E\

WKHLU RZQ HIIRUWV RU E\ PDFURHFRQRPLF IDFWRUV ÜÜ DIIHFWHG WKHLU LQFRPH

PRELOLW\� /RJLVWLF UHJUHVVLRQ DQDO\VLV DQG SURELW DQDO\VLV UHYHDOHG D FRQVLVWHQF\

EHWZHHQ WKH GLUHFWLRQ LQ KRXVHKROG ZDJH DQG LQFRPH PRELOLW\ DQG WKH GLUHFWLRQ

LQ WKH FKDQJHV RI WKH LQGHSHQGHQW VRFLDOÜHFRQRPLF YDULDEOHV� 6SHFLILFDOO\� RXU

HPSLULFDO DQDO\VLV KDV VKRZQ 5XVVLDQ KRXVHKROGV KDYH EHHQ TXLWH PRELOH LQ

UHODWLYH LQFRPH WHUPV� 2YHU ��� RI KRXVHKROGV GHPRQVWUDWHG D ÙKLJKO\

XQVWDEOH VLWXDWLRQµ LQ WHUPV RI WKHLU SRVLWLRQ RQ WKH UHODWLYH LQFRPH VFDOH�

ZKHUHDV RQO\



,QFRPH PRELOLW\ LQ 5XVVLD LQ WKH PLGÜ����V

��

��� RI KRXVHKROGV UHPDLQHG FRQVLVWHQWO\ LQ WKH VDPH LQFRPH TXLQWLOH IRU DOO

WKUHH REVHUYDWLRQ SHULRGV� +RXVHKROGV LQ WKH PLGGOH WKUHH TXLQWLOHV ZHUH

SDUWLFXODUO\ PRELOH�

2YHU WKH SHULRG RI REVHUYDWLRQ� ��� RI KRXVHKROGV ZHUH DW OHDVW PRPHQWDULO\

SRRU� DQG DOWKRXJK RQO\ �� ZHUH ÙFKURQLFDOO\ SRRUµ LQ WKH VHQVH RI UHPDLQLQJ

LQ WKDW ORZHVW TXLQWLOH� :H IXUWKHU IRXQG D VWURQJ UHODWLRQVKLS EHWZHHQ WKH

SRVVLELOLW\ RI WUDQVLWLRQLQJ LQWR DQ\ LQFRPH FODVV DQG D KRXVHKROG�V LQLWLDO

LQFRPH FODVV� ZLWK D ORZHU SUREDELOLW\ RI HQWHULQJ LQWR WKH KLJK LQFRPH TXLQWLOH

WKDQ WKH ORZ�

7KH GHSHQGHQFH RI LQFRPH PRELOLW\ RQ WKH LQLWLDO LQFRPH FODVV VKRZQ LV TXLWH

SUHGLFWDEOH� ,QFRPH FODVV DV DQ LQGLFDWRU RI LQGLYLGXDO
V RU KRXVHKROG
V SRVLWLRQ

LQ WKH LQHTXDOLW\ KLHUDUFK\ LV WKH SURMHFWLRQ RI HFRQRPLF� VRFLDO DQG FXOWXUDO

FDSLWDO WKH\ KDYH DFFXPXODWHG E\ WKH JLYHQ WLPH SRLQW DQG RI WKH SRWHQWLDO

SRVVLELOLWLHV JLYHQ E\ WKLV FDSLWDO� ,Q RWKHU ZRUGV� LQFRPH FODVV UDQN LV WKH

WUDQVIRUPHG HVWLPDWH RI SHRSOH
V SRVLWLRQ LQ WKH ODERU PDUNHW� LQYHVWPHQWV

PDGH LQ WKH KXPDQ FDSLWDO� SODFH LQ WKH DGPLQLVWUDWLRQ VWUXFWXUH HWF� ZKLFK

SUHGHWHUPLQHV QRW RQO\ WKH DFKLHYHG OHYHO RI LQFRPHV EXW DOVR WKH SRVVLELOLW\

DQG SUREDELOLW\ RI IXUWKHU PRYHPHQW LQ WKH LQFRPH LQHTXDOLW\ V\VWHP� ,Q WKLV

VHQVH� WKH UDQN RI LQFRPH FODVV SOD\V WKH UROH RI PRELOLW\ GHWHUPLQDQW�

,Q H[SORULQJ FDXVDOLW\ IRU ZDJH PRELOLW\� ZH IRXQG WKDW LW FDQ EH H[SODLQHG E\

LPSRUWDQW FKDQJHV DW WKH LQGLYLGXDO�V SODFH RI HPSOR\PHQW DV ZHOO DV PDFURÜ

HFRQRPLF IDFWRUV� ,Q SDUWLFXODU� ZH KDYH VKRZQ WKDW WKH FKDQFHV RI DQ

LQGLYLGXDO GLVSOD\LQJ GRZQZDUG PRELOLW\ DUH LQFUHDVHG ERWK ZKHQ KLV SODFH RI

ZRUN H[SHULHQFHV JUHDWHU SUREOHPV ZLWK ZDJH DUUHDUV DQG ZKHQ WKHUH LV D

GHFOLQH LQ WKH ZDJHV RI KLV RFFXSDWLRQDO JURXS WR ZKLFK KH EHORQJV UHODWLYH WR

RWKHU SURIHVVLRQV� 8SZDUG PRELOLW\ LV DVVRFLDWHG ZLWK LPSURYHPHQW RI WKH

VLWXDWLRQ ZLWK ZDJH DUUHDUV� D WUDQVLWLRQ IURP QRPLQDO WR IDFWXDO HPSOR\PHQW�

SURPRWLRQV XS WKH SRZHU ODGGHU� DQG WKH WUDQVLWLRQ WR HQWHUSULVHV ZLWK WKH

VKDUH RI IRUHLJQ FDSLWDO�

:DJH DUUHDUV G\QDPLFV DSSHDUHG WR EH WKH PRVW VLJQLILFDQW GHWHUPLQDQW ERWK

IRU GRZQZDUG DQG XSZDUG ZDJH UHODWLYH PRELOLW\�

:H DOVR XQFRYHUHG VLJQLILFDQW GLIIHUHQFHV LQ WKH GHWHUPLQDQWV RI ZDJH PRELOLW\

EHWZHHQ PDOHV DQG IHPDOHV DQG WKH XUEDQ DQG UXUDO HPSOR\HG� $QG DOWKRXJK

ZH GLG QRW FDUHIXOO\ H[SORUH WKH UHDVRQV IRU WKHVH GLIIHUHQFHV� ZH IHHO WKDW WKH\

SUREDEO\ OLH ZLWK WKH VSHFLILF FKDUDFWHU RI PDOH DQG IHPDOH FDUHHU WUDFNV DV

ZHOO DV ODERU PDUNHWV GLIIHUHQFHV EHWZHHQ XUEDQ DQG UXUDO DUHDV�

$V D UXOH� WKH IDFW RI LQFRPH PRELOLW\ LQ WKH VRFLHW\ DQG WKH LQFUHDVH RI WKH

YROXPHV RI XSZDUG PRELOLW\ RYHU WKH YROXPHV RI GRZQZDUG PRELOLW\ LV HVWLPDWHG

DV SRVLWLYH� WKH ILUVW EHLQJ WKH UHIOHFWLRQ RI RSHQQHVV RI WKH VRFLHW\ DQG

IXQFWLRQLQJ RI WKH PHFKDQLVP RI UHODWLRQ EHWZHHQ WKH FRQWULEXWLRQ DQG WKH

UHZDUG RI HDFK PHPEHU RI WKH VRFLHW\� 7KH VHFRQG LV UHJDUGHG DV WKH LQFUHDVH



&RQFOXVLRQ

��

LQ WKH QXPEHU RI DWWUDFWLYH VRFLDOÜHFRQRPLF SRVLWLRQV DQG SRVVLELOLWLHV WR

LQFUHDVH UHZDUGV RYHU WKH FRQVLGHUHG SHULRG DV ZHOO DV WKH H[LVWHQFH RI

FKDQFHV RI VRFLDOÜHFRQRPLF SURPRWLRQ� $SDUW IURP WKLV� WKH VRFLDO PHDQLQJ RI

LQFRPH PRELOLW\ TXDQWLWDWLYH LQGLFDWRUV LQ D FHUWDLQ VRFLHW\ FDQ EH YLHZHG RQO\

LQ WKH FRQWH[W RI WKH FDXVHV DQG PHFKDQLVPV ZKLFK GHILQH WKLV PRELOLW\� ,W LV

HVSHFLDOO\ WRSLFDO IRU WKH WUDQVLWLYH VRFLHWLHV� VXFK DV 5XVVLD LQ WKH PLG ��ÜV�

2XU UHVHDUFK KDV IL[HG D ZLGH VFDOH RI PRELOLW\ DQG QHDUO\ WKH VDPH YROXPHV RI

XSZDUG DQG GRZQZDUG PRELOLW\� +RZHYHU� MXGJLQJ WKH PRVW VLJQLILFDQW

GHWHUPLQDQW �WKH FKDQJH LQ WKH VLWXDWLRQ ZLWK ZDJH DUUHDUV� WKHVH LQGLFDWRUV

DSSHDUHG WR EH GHILQHG E\ WKH YLRODWLRQV RI QRUPDO IXQFWLRQLQJ RI WKH

PHFKDQLVPV RI WKH UHODWLRQ EHWZHHQ WKH FRQWULEXWLRQ DQG UHZDUG� UDWKHU WKDQ

E\ QRUPDO IXQFWLRQLQJ RI WKHVH PHFKDQLVPV�

6RFLHWLHV ZLWK KLJK GHJUHHV RI LQFRPH PRELOLW\ RIWHQ DUH FKDUDFWHUL]HG

SRVLWLYHO\ DV SODFHV RI JUHDW RSSRUWXQLW\� ZKHUH SHRSOH DFKLHYH D EHWWHU OLIH DV

WKH IUXLW RI WKHLU ODERUV� 2XU UHVHDUFK SUHVHQWV D VRPHZKDW PRUH FRPSOH[ YLHZ

RI WKH VLWXDWLRQ LQ 5XVVLD� :H KDYH DFWXDOO\ VKRZQ WKDW PDFURÜHFRQRPLF

LQIOXHQFHV� SDUWLFXODUO\ WKH XSV DQG GRZQV RI ZDJH DUUHDUV DQG WKH IORZV

EHWZHHQ IDFWXDO DQG QRPLQDO HPSOR\PHQW� VHHP WR KDYH D JUHDWHU LPSDFW RQ

LQFRPH PRELOLW\ WKDQ PLFURÜHFRQRPLF IDFWRUV� 7KLV OHDGV XV WR WKH

XQFRPIRUWDEOH FRQFOXVLRQ WKDW 5XVVLDQV PD\ QRW EH DEOH WR GLUHFWO\ FRQWURO�

WKURXJK WKHLU RZQ VNLOOV DQG HIIRUWV� ZKDW WKH\ FDQ HDUQ�

)XUWKHUPRUH� 5XVVLD
V KLJK GHFUHH RI HFRQRPLF LQVWDELOLW\� FRQILUPHG E\ WKH

PRELOLW\ LQGLFHV SUHVHQWHG KHUH� PDNH XV GRXEW WKDW WKH JRYHUQPHQW ZLOO EH

DEOH WR LPSOHPHQW HIIHFWLYH DQG FRQVLVWHQW SROLFLHV WR UHGXFH SRYHUW\� ,Q WKHVH

FRQGLWLRQV� SHUKDSV JRYHUQPHQW DQWLÜSRYHUW\ SROLFLHV VKRXOG EH IRFXVHG RQ

EXLOGLQJ DQG UHJXODWLQJ ODERU PDUNHWV�

%,%/,2*5$3+<

$GHOPDQ ,�� 0RUOH\ 6�� 6FKHQ]OHU &�� :DUQLQJ 0�� ����� (VWLPDWLQJ ,QFRPH

0RELOLW\ IURP &HQVXV 'DWD� -RXUQDO RI 3ROLF\ 0RGHOLQJ � 9� ��� 1 �� ���Ü����

%HKUPDQ -�� 7DXEPDQ 3�� ����� ,QWHUJHQHUDWLRQDO (DUQLQJ 0RELOLW\ LQ WKH 8QLWDG

6WDWHV� 6RPH (VWLPDWHV DQG D 7HVW RI %HFNHUV ,QWHUJHQHUDWLRQDO (QGRZPHQWV

0RGHO� 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� 9���� ���Ü����

%RJRPRORYD 7�� 7DSLOLQD 9�� 0LNKHHYD $�� ����� 6RWVLDO
QDLD VWUXNWXUD�

QHUDYHQVWYR Y PDWHULDO
QRP EODJRVRVWRLDQLL� 1RYRVLELUVN� ,QVWLWXWH RI WKH

(FRQRPLFV DQG ,QGXVWULDO (QJLQHHULQJ� 6LEHULDQ %UDQFK� 5XVVLDQ $FDGHP\ RI

6FLHQFHV� ��� 3�

&RPPDQGHU 6�� 7ROVWRSLDWHQNR $�� <HPWVRY 5�� ����� &KDQQHOV RI

5HGLVWULEXWLRQ� ,QHTXDOLW\ DQG 3RYHUW\ LQ WKH 5XVVLDQ 7UDQVLWLRQ� 3DSHU SUHSDUHG

IRU WKH &RQIHUHQFH RQ Ù,QHTXDOLW\ DQG 3RYHUW\ LQ 7UDQVLWLRQ (FRQRPLHV� (%5'�

/RQGRQ�
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��

&RXOWHU )�$�(�� &RZHOO )�$�� -HQFNLQV 6�3�� ����� (TXLYDOHQFH 6FDOH 5HODWLYLWLHV

DQG WKH ([WHQW RI ,QHTXDOLW\ DQG 3RYHUW\� 7KH (FRQRPLF -RXUQDO� 9� ���� ����Ü

�����

'HDUGHQ /�� 0DFKLQ 6�� 5HHG +�� ����� ,QWHUJHQHUDWLRQDO 0RELOLW\ LQ %ULWDLQ� 7KH

(FRQRPLF -RXUQDO� 9����� ��Ü���

'XQFDQ *�-�� %RLVMRO\ -�� 6PHHGLQJ 7�� ����� (FRQRPLF 0RELOLW\ RI <RXQJ

:RUNHUV LQ WKH ����V DQG ����V� 'HPRJUDSK\� 9� ��� 1 �� ���Ü����

)LHOGV *�6�� ����� ,QFRPH PRELOLW\� 0HDQLQJ� 0HDVXUHPHQW� DQG 6RPH

(YLGHQFH IRU WKH 'HYHORSLQJ :RUOG� 3DSHU SUHSDUHG IRU WKH :RUNVKRS RQ 6RFLDO

0RELOLW\� %URRNLQJV ,QVWLWXWLRQ� :DVKLQJWRQ� '�&�

)LQQH\ '�-� 3URELW $QDO\VLV� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

*RWWVFKDON 3�� ����� ,QHTXDOLW\� ,QFRPH *URZWK� DQG 0RELOLW\� WKH %DVLF )DFWV�

-RXUQDO RI (FRQRPLF 3HUVSHFWLYHV� 9� ��� 1 �� ��Ü���

-RKQVRQ 3�� 5HHG +�� ����� ,QWHUJHQHUDWLRQDO 0RELOLW\ $PRQJ WKH 5LFK DQG

3RRU� 5HVXOWV IURP WKH 1DWLRQDO &KLOG 'HYHORSPHQW 6XUYH\� 2[IRUG 5HYLHZ RI

(FRQRPLF 3ROLF\� 9���� 1 �� ���Ü����

+XQJHUIRUG 7�� ����� 8�6� ,QFRPH 0RELOLW\ LQ WKH 6HYHQWLHV DQG (LJKWLHV� 7KH

5HYLHZ RI ,QFRPH DQG :HDOWK� 9� ��� 1 �� ���Ü����

/LOODUG /�$�� :LOOLV 5�-�� ����� '\QDPLF $VSHFWV RI (DUQLQJ 0RELOLW\�

(FRQRPHWULFD� 9� �� ���Ü�����

6FKLOOHU %�5�� ����� 5HODWLYH (DUQLQJ 0RELOLW\ LQ WKH 8�6�� 7KH $PHULFDQ

(FRQRPLF 5HYLHZ� 9� ��� 1 �� ���Ü����

6ORDQH 3�-�� 7KHRGRVVLRX ,�� ����� (DUQLQJ 0RELOLW\� )DPLO\ ,QFRPH DQG /RZ

3D\� 7KH (FRQRPLF -RXUQDO� 9� ���� 1 ���� ���Ü����

6PLWK 3�.�� ����� 'RZQZDUG 0RELOLW\� ,V D *URZLQJ 3UREOHP" 7KH $PHULFDQ

-RXUQDO RI (FRQRPLFV DQG 6RFLRORJ\� 9� ��� 1 �� ��Ü���

6RORQ *�5�� ����� ,QWHUJHQHUDWLRQDO ,QFRPH 0RELOLW\ LQ WKH 8QLWHG 6WDWHV� 7KH

$PHULFDQ (FRQRPLF 5HYLHZ� 9� ��� ���Ü����

6ZDIIRUG 0�� ����� 6DPSOH RI WKH 5XVVLDQ )HGHUDWLRQ� 5RXQGV 9� 9, DQG 9,, RI

WKH 5XVVLDQ /RQJLWXGLQDO 0RQLWRULQJ 6XUYH\� 7HFKQLFDO 5HSRUW� 3DUDJRQ

5HVHDUFK ,QWHUQDWLRQDO�

6366 $GYDQFHG 6WDWLVWLFV ���� &KLFDJR� 6366 ,QF������� SS����Ü����

7DSLOLQD 9�� ����� 7KH 5LFK LQ 3RVWVRFLDOLVW 5XVVLD� 6RFLRORJLFDO 5HVHDUFK� $

-RXUQDO RI 7UDQVODWLRQV IURP 5XVVLDQ� 9RO� ��� ¢ �� ��Ü���

8XVLWDOR +�� ����� ,QFRPH 'LVWULEXWLRQ LQ )LQODQG� &HQWUDO 6WDWLVWLFDO 2IILFH RI

)LQODQG� +HOVLQNL�



/LVW RI ILJXUHV DQG WDEOHV

��

/,67 2) ),*85(6 $1' 7$%/(6

)LJXUH �� 6XUYLYDO IXQFWLRQV IRU KRXVHKROG LQFRPH TLXQWLOHV ��

)LJXUH �� 2GGV UDWLR RI KRXVHKROG LQFRPH TXLQWLOHV WR HQWHU LQWR WKH
KLJKHVW TXLQWLOH DQG WR GURS LQWR WKH ORZHVW TXLQWLOH

��

)LJXUH �� 5HODWLRQVKLS EHWZHHQ LQWHQVLW\ RI ZDJH PRELOLW\ DQG
KRXVHKROG LQFRPH PRELOLW\

��

7DEOH � 7UDQVLWLRQ PDWUL[ IRU KRXVHKROGV EHWZHHQ LQFRPH TXLQWLOHV ��

7DEOH �� 7UDQVLWLRQ PDWUL[ IRU KRXVHKROGV EHWZHHQ LQFRPH TXLQWLOHV ��

7DEOH �� ,QWHQVLW\ RI KRXVHKROG LQFRPH PRELOLW\ ��� ��

7DEOH �� 7KH .DSODQÜ0HLHU WDEOH IRU KRXVHKROG LQFRPH TXLQWLOH
IDFWRU VXUYLYDO DQDO\VLV IRU WLPH

��

7DEOH �� 7UDMHFWRULHV RI WUDQVLWLRQV RQ WKH VFDOHV Ù3RRU Ü 1RQÜ3RRUµ�

5LFK Ü 1RQÜ5LFKµ LQ ���� Ü ���� �� RI +RXVHKROGV�

��

7DEOH �� 2GGV UDWLR RI KRXVHKROG LQFRPH TXLQWLOHV WR HQWHU LQWR WKH
KLJKHVW TXLQWLOH

��

7DEOH �� 2GGV UDWLR RI KRXVHKROG LQFRPH TXLQWLOHV WR GURS LQWR WKH
ORZHVW TXLQWLOH

��

7DEOH �� 5DWLR EHWZHHQ TXLQWLOH PHDQ LQFRPH DQG PHDQ LQFRPH RI
WKH ILUVW TXLQWLOH LQ ����Ü����

��

7DEOH �� 3URPHGLDQ KRXVHKROG LQFRPH �SHU FRQVXPSWLRQ XQLW� LQ
TXLQWLOHV LQ ����Ü����

��

7DEOH��� +RXVHKROG LQFRPH TXLQWLOH VKDUHV � � � ��

7DEOH ��� 'HVFULSWLYH VWDWLVWLFV RI GHWHUPLQDQWV ��

7DEOH ��� 3DUDPHWHU HVWLPDWHV IRU ORJLVWLF UHJUHVVLRQ PRGHO RI
GRZQZDUG ZDJH PRELOLW\

��

7DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHO RI
XSZDUG ZDJH PRELOLW\

��

�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHO RI
GRZQZDUG ZDJH PRELOLW\

��

7DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHO RI
XSZDUG ZDJH PRELOLW\

��

�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ RI
GRZQZDUG ZDJH PRELOLW\ IRU PDOH DQG IHPDOH

��

�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHOV RI
XSZDUG ZDJH PRELOLW\ IRU PDOH DQG IHPDOH

��

�DEOH ��� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHOV RI
GRZQZDUG DQG XSZDUG KRXVHKROG LQFRPH PRELOLW\

��

7DEOH ��� 3URELW DQDO\VLV RI GRZQZDUG LQFRPH PRELOLW\ ��

7DEOH ��� 3URELW DQDO\VLV RI XSZDUG LQFRPH PRELOLW\ ��



,QFRPH PRELOLW\ LQ 5XVVLD LQ WKH PLGÜ����V

��

$33(1',; $

7DEOH $�� 'HPRJUDSKLF FKDUDFWHULVWLFV RI LQGLYLGXDOV LQ 5/06 DQG
ZRUNLQJ VDPSOH�

5/06 :RUNLQJ 6DPSOH

$JH� �� Ü �� ��� ���

�� Ü �� ���� ���

�� Ü �� ��� ���

0HQ

�� � ��� ���

$JH� �� Ü �� ��� ���

�� Ü �� ���� ����

�� Ü �� ��� ����

&LWLHV

:RPHQ

�� � ���� ����

$JH� �� Ü �� ��� ���

�� Ü �� ��� ���

�� Ü �� ��� ���

0HQ

�� � ��� ���

$JH� �� Ü �� ��� ���

�� Ü �� ��� ���

�� Ü �� ��� ���

9LOODJHV RI WKH &LW\
7\SH

:RPHQ

�� � ��� ���

$JH� �� Ü �� ��� ���

�� Ü �� ��� ���

�� Ü �� ��� ���

0HQ

�� � ��� ���

$JH� �� Ü �� ��� ���

�� Ü �� ��� ���

�� Ü �� ��� ���

5XUDO �9LOODJHV�

:RPHQ

�� � ��� ���

7RWDO ����� �����



$SSHQGL[ $

��

7DEOH $�� 'LVWULEXWLRQ RI SRSXODWLRQ DFURVV UHJLRQV LQ 5/06 DQG
ZRUNLQJ VDPSOH

¢ 1DPH RI 5HJLRQ 5/06 :RUNLQJ
6DPSOH

� 6W� 3HWHUVEXUJ &LW\ ��� ���

� 0RVFRZ &LW\ ��� ���

� 0RVFRZ 2EODVW ��� ���

� .RPL $665� 6\NW\YNDU ��� ���

� .RPL $665� 8VLQVN 	 8VLQVN 5DLRQ ��� ���

� /UQLQJUDG 2EODVW� 9RORVRYVNLL 5DLRQ ��� ���

� 6PROHQVN &LW\ DQG 5DLRQ ��� ���

� .DOLQLQ 2EODVW� 5]KHY DQG 5]KHY 5DLRQ ��� ���

� 7XO�VND\D 2EODVW� 7XOD ��� ���

�� .DOX]KVND\D 2EODVW� .XLE\VKHY 5DLRQ ��� ���

�� *RU�NRYVND\D 2EODVW� 1L]KQLL 1RYJRURG ��� ���

�� &KXYDVKVND\D $665� 6KXPHUO\D &LW\ DQG 5DLRQ ��� ���

�� 3HQ]HQVND\D 2EODVW� =HPHWFKLQVNLL 5DLRQ ��� ���

�� /LSHWVND\D 2EODVW� /LSHWVN &LW\ DQG 5DLRQ ��� ���

�� 7DPERY 2EODVW� 8YDURYR &LW\ DQG 5DLRQ ��� ���

�� 7DWDUVND\D $665� .D]DQ� ��� ���

�� 6DUDWRY &LW\ DQG 5DLRQ ��� ���

�� 6DUDWRY 2EODVW� 9ROVNLL *RUVRYHW DQG 5DLRQ ��� ���

�� 9ROJRJUDG 2EODVW� 5XGQLDQVNLL 5DLRQ ��� ���

�� .DEDUGLQRÜ%DONDUL\D� =RO�VNLL 5DLRQ ��� ���

�� 5RVWRY 2EODVW� %DWDLVN ��� ���

�� .UDVQRGDU &LW\ DQG 5DLRQ ��� ���

�� 6WDYURSRO�VNLL .UDL� *HRUJLHYVNLL &LW\ 5DLRQ ��� ���

�� .UDVQRGDUVNLL .UDL� .XVKFKHYVNLL 5DLRQ ��� ���

�� &KHOLDELQVN ��� ���

�� .XUJDQ ��� ���

�� 8GPXUW $665� *ODVRY &LW\ 5DLRQ ��� ���

�� 2UHQEXUJ 2EODVW� 2UVN ��� ���

�� 3HUP 2EODVW� 6ROLNDPVN &LW\ DQG 5DLRQ ��� ���

�� &KHOLDELQVN 2EODVW� .UDVQRDUPHLVNLL 5DLRQ ��� ���

�� 7RPVN &LW\ DQG 5DLRQ ��� ���

�� .KDQW\Ü0DQVLLVNLL $2� 6XUJXW &LW\ DQG 5DLRQ ��� ���

�� $OWDLVNLL .UDL� %LLVN &LW\ DQG 5DLRQ ��� ���

�� $OWDLVNLL .UDL� .XU�LQVNLL 5DLRQ ��� ���

�� .UDVQR\DUVNLL .UDL� .UDVQR\DUVN ��� ���

�� 9ODGLYRVWRN ��� ���

�� .UDVQR\DUVNLL .UDL� 1D]DURYR &LW\ DQG 5DLRQ ��� ���

�� $PXUVND\D 2EODVW� $UNKDULQVNLL 5DLRQ ��� ���

7RWDO ����� �����
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7DEOH $�� 7UDQVLWLRQ PDWUL[ IRU KRXVHKROGV EHWZHHQ LQFRPH TXLQWLOHV
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7DEOH $�� 7KH YDOXH RI KRXVHKROG LQFRPH FKDQJH LQ WUDQVLWLRQV RI
GLIIHUHQW GLUHFWLRQ DQG LQWHQVLW\ LQ ����Ü���� �QXPEHU RI WLPHV
FRPSDULQJ WR LWV LQFRPH LQ �����

0RELOLW\ ,QWHQVLW\ LQ ����Ü����4XLQWLOH
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7DEOH $�� 7KH YDOXH KRXVHKROG LQFRPH FKDQJH LQ WUDQVLWLRQV RI GLIIHUHQW
GLUHFWLRQ DQG LQWHQVLW\ LQ ����Ü���� �QXPEHU RI WLPHV FRPSDULQJ WR
LQFRPH LQ �����

0RELOLW\ ,QWHQVLW\ LQ ����Ü����4XLQWLOH
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7DEOH $�� 7KH YDOXH RI KRXVHKROG LQFRPH FKDQJH LQ WUDQVLWLRQV RI
GLIIHUHQW GLUHFWLRQ DQG LQWHQVLW\ LQ ����Ü���� �QXPEHU RI WLPHV
FRPSDULQJ WR LWV LQFRPH LQ �����
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7DEOH $�� $YHUDJH PRQWKO\ ZDJH LQGLFDWRUV DW HQWHUSULVHV DQG
RUJDQL]DWLRQV RI GLIIHUHQW LQGXVWULHV LQ 5XVVLD LQ ���� DQG ����
�UXEOHV�

���� ���� ���� WR ����

�QXPEHU�

� � � �

7RWDO ��� ������ ������

,QGXVWULDO 3URGXFWLRQ

(QHUJ\

)XHO

2LO ([WUDFWLQJ

2LO 3URFHVVLQJ

*DV �H[WUDFWLRQ DQG SURFHVVLQJ RI

QDWXUDO DQG DVVRFLDWHG JDV�

&RDOÜ0LQLQJ

)HUURXV 0HWDOOXUJ\

1RQÜ)HUURXV 0HWDOOXUJ\

&KHPLFDO DQG 3HWURFKHPLFDO

0HFKDQLFDO (QJLQHHULQJ DQG

0HWDOÜ:RUNLQJ ,QGXVWU\

7LPEHU� 3XOS DQG 3DSHU

%XLOGLQJ 0DWHULDOV

/LJKW ,QGXVWU\

)RRG ,QGXVWU\

$JULFXOWXUH

)RUHVWU\

&RQVWUXFWLRQ

7UDQVSRUW

&RPPXQLFDWLRQ

7UDGH� &RPPHUFH� )DVW IRRG

,QIRUPDWLRQ 6HUYLFH

+RXVLQJ 6HUYLFHV�

1RQÜSURGXFWLYH 3XEOLF 6HUYLFHV

+HDOWK� 3K\VLFDO &XOWXUH

(GXFDWLRQ

&XOWXUH� $UWV

6FLHQFH

%DQNLQJ� )LQDQFH� ,QVXUDQFH

*RYHUQPHQW� /HJLVODWLRQ
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6RXUFH� 8URYHQ
 -L]QL 1DVHOHQL\D 5RVVLL � 6WDW� 6ERUQLN� 0� *RVNRPVWDW������
6���� 1RWHV� &ROXPQ � LV FDOFXODWHG E\ WKH DXWKRUV�
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�DEOH $�� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHOV RI
GRZQZDUG ZDJH PRELOLW\ IRU XUEDQ DQG UXUDO SRSXODWLRQ

8UEDQ 3RSXODWLRQ 5XUDO 3RSXODWLRQ9DULDEOHV

%Ü 5HJUHVVLRQ
&RHIILFLHQWV

6LJQLILFDQFH %Ü 5HJUHVVLRQ
&RHIILFLHQWV

6LJQLILFDQFH

67$7(2:1 ������ ������
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&RQWUDVW YDULDEOHV� 67$7(2:1 �6WDELOLW\�� &,7,=2:1 �6WDELOLW\�� 5(632:1
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�DEOH $�� 3DUDPHWHU HVWLPDWHV IRU WKH ORJLVWLF UHJUHVVLRQ PRGHOV RI
XSZDUG ZDJH PRELOLW\ IRU XUEDQ DQG UXUDO SRSXODWLRQ

8UEDQ 3RSXODWLRQ 5XUDO 3RSXODWLRQ9DULDEOHV

% Ü 5HJUHVVLRQ
&RHIILFLHQWV

6LJQLILFDQFH % Ü 5HJUHVVLRQ
&RHIILFLHQWV

6LJQLILFDQFH
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$33(1',; %

)LJXUH %�� 3URILOHV RI FKURQLFDOO\ SRRU DQG ULFK KRXVHKROGV E\ ORFDWLRQ

� �� �� �� �� ���

&KURQLFDOO\

3RRU

$OO

+RXVHKROGV

&KURQLFDOO\

5LFK

5XUDO

6HPL�8UE�

,QG�&LWLHV
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)LJXUH %�� 3URILOHV RI FKURQLFDOO\ SRRU DQG ULFK KRXVHKROGV E\
GHPRJUDSKLF ORDG
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�
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&KURQLFDOO\

3RRU

$OO

+RXVHKROGV

&KURQLFDOO\

5LFK

0D[LP

0HDQ

0LQLP
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)LJXUH %�� 3URILOHV RI &KURQLFDOO\ 3RRU DQG 5LFK E\ $JH RI +RXVHKROG
+HDG
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&KURQLFDOO\

3RRU

$OO +RXVHKROGV

&KURQLFDOO\ 5LFK
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