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$EVWUDFW

(YLGHQFH IURP PRVW GHYHORSLQJ FRXQWULHV VXJJHVWV WKDW SDUHQWV KDYH D SUHIHUHQFH IRU VRQV

RYHU GDXJKWHUV� 7KLV LV NQRZQ DV VRQ SUHIHUHQFH� 7KLV SDSHU XVHV LQGLYLGXDO OHYHO XQLW UHFRUG

GDWD WR WHVW WKH VRQ SUHIHUHQFH K\SRWKHVLV LQ 6RXWK $IULFD� :H XVH DQ DFFHOHUDWHG KD]DUG PRGHO

WR HVWLPDWH WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV DQG RXU UHVXOWV LQGLFDWH WKDW VRQ SUHIHUHQFH

H[LVWV RQO\ IRU WKH ,QGLDQ FRPPXQLW\ LQ 6RXWK $IULFD� ,QGLDQ KRXVHKROGV SUHIHU WR KDYH D KLJKHU

GXUDWLRQ EHWZHHQ FKLOGUHQ IROORZLQJ WKH ELUWK RI D VRQ� LUUHVSHFWLYH RI WKH QXPEHU RI FKLOGUHQ

WKH\ DOUHDG\ KDYH� )RU WKH UHVW RI WKH SRSXODWLRQ� WKHUH LV HLWKHU QR VRQ SUHIHUHQFH RU LQ VRPH

FDVHV D ZHDN SUHIHUHQFH IRU GDXJKWHUV� 2XU UHVXOWV DSSHDU WR UHIXWH WKH XVXDO DUJXPHQWV IRU

VRQ SUHIHUHQFH �LQFOXGLQJ VXSSRUW IRU HOGHUO\ SDUHQWV DQG FRQWULEXWLRQ WR KRXVHKROG LQFRPH� DQG

LQVWHDG VXJJHVW WKH LPSRUWDQFH RI UHOLJLRXV EHOLHIV DQG VRFLDO FXVWRPV �GRZU\ V\VWHP� OLQHDJH�

IDPLOLDO DQG NLQVKLS WLHV HWF�� LQ GLUHFWLQJ SDUHQWDO SUHIHUHQFHV�

-(/ &ODVVLnFDWLRQ� -��� '��� &��� &���

.H\ZRUGV� 6RQ 3UHIHUHQFH� 'XUDWLRQ EHWZHHQ ELUWKV� 6RXWK $IULFD�
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� ,QWURGXFWLRQ

7KH JHQGHU SUHIHUHQFH K\SRWKHVLV SRVWXODWHV WKDW SDUHQWV H[KLELW SUHIHUHQFHV IRU KDYLQJ FKLOGUHQ

RI D SDUWLFXODU JHQGHU� ,Q PRVW GHYHORSLQJ FRXQWULHV� SDUHQWV VHHP WR KDYH D SUHIHUHQFH IRU

VRQV RYHU GDXJKWHUV� 6XFK SUHIHUHQFHV FRXOG EH WKH UHVXOW RI DQ\ FRPELQDWLRQ RI VRFLDO� FXOWXUDO

DQG HFRQRPLF IDFWRUV � IRU H[DPSOH LQ PRVW GHYHORSLQJ FRXQWULHV� VRQV FRQWLQXH WR VWD\ DW KRPH�

DXJPHQW KRXVHKROG LQFRPH DQG SURYLGH ROG�DJH SDUHQWDO VXSSRUW� 'DXJKWHUV RQ WKH RWKHU KDQG DUH

PDUULHG Rm WR DQRWKHU KRXVHKROG� 6RQ SUHIHUHQFH KDV LPSRUWDQW VRFLDO DQG HFRQRPLF LPSOLFDWLRQV

DQG FDQ VXEVWDQWLDOO\ LQoXHQFH SDWWHUQV RI IHUWLOLW\� FKLOG PRUWDOLW\ DQG LQWUD�KRXVHKROG DOORFDWLRQ

RI UHVRXUFHV�

7KHUH QRZ H[LVWV D ODUJH OLWHUDWXUH WKDW GRFXPHQWV VRQ SUHIHUHQFH DPRQJ SDUHQWV LQ GLmHUHQW

GHYHORSLQJ FRXQWULHV� /HXQJ ������ DQG 5DXW ������ nQG HYLGHQFH RI SUHIHUHQFH IRU VRQV DPRQJ

WKH &KLQHVH EXW QRW WKH 0DOD\V LQ 0DOD\VLD� /DUVHQ� &KXQJ 	 'DVJXSWD ������ XVLQJ GDWD IURP

.RUHD nQG WKDW ZRPHQ ZKR KDYH D VRQ DUH OHVV OLNHO\ WR KDYH DQRWKHU FKLOG DQG LI WKH\ GR SURFHHG

WR KDYH DQRWKHU FKLOG� WDNH ORQJHU WR FRQFHLYH WKH VXEVHTXHQW FKLOG� .KDQ 	 6LUDJHOGLQ ������ nQG

WKDW VRQ SUHIHUHQFH DmHFWV WKH DFWXDO FKLOGEHDULQJ LQWHQWLRQV RI SDUHQWV LQ 3DNLVWDQ DQG� XVLQJ

GDWD IURP (J\SW� $O\ 	 6KLHOGV ������ nQG WKDW WKH SUREDELOLW\ RI D ZRPDQ XVLQJ FRQWUDFHSWLRQ

LQFUHDVHV ZLWK WKH QXPEHU RI H[LVWLQJ PDOH FKLOGUHQ� 'DV ������ DQG $UQROG� .LP 	 5R\ ������

XVLQJ GDWD IURP ,QGLD nQG WKDW VRQ SUHIHUHQFH IXQGDPHQWDOO\ DmHFWV GHPRJUDSKLF EHKDYLRXU DQG

KDV VLJQLnFDQW LPSDFW RQ IHUWLOLW\ DQG FKLOG PRUWDOLW\�

7KLV SDSHU WHVWV IRU VRQ SUHIHUHQFH LQ 6RXWK $IULFD� 6RXWK $IULFD SURYLGHV DQ LQWHUHVWLQJ

DOWHUQDWLYH WR WKH $VLDQ FRXQWULHV DQG LV DOVR RI LQWHUHVW EHFDXVH RI WKH VKDUS UDFLDO GLYLGH EHWZHHQ

LWV YDULRXV FRPPXQLWLHV�� 0RUHRYHU WKH SUHVHQFH RI D VL]HDEOH ,QGLDQ FRPPXQLW\ LQ 6RXWK $IULFD

�'XULQJ WKH DSDUWKHLG HUD DOO 6RXWK $IULFDQV ZHUH FODVVLnHG LQWR RQH RI WKH IRXU IROORZLQJ UDFH FDWHJRULHV� %ODFN
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VHWV WKH VWDJH IRU DQ LQWHUHVWLQJ FRPSDULVRQ ZLWK FRXQWULHV LQ $VLD� 6RXWK $IULFD UDQNV DV DQ

XSSHU�PLGGOH LQFRPH FRXQWU\ ZLWK D SHU�FDSLWD *'3 RI ����� >VHH &DUWHU 	 0D\ ������@ DQG WKH

,QGLDQ FRPPXQLW\ LQ 6RXWK $IULFD IRUPV WKH FRUH RI D ULFK� XUEDQ DQG SURIHVVLRQDO XSSHU�PLGGOH

FODVV� ZLWK DQ DYHUDJH PRQWKO\ KRXVHKROG LQFRPH RI 5DQG �5� ������� �QHDUO\ ������ LQ ���� � ���

$Q HYLGHQFH RI VRQ SUHIHUHQFH ZLWKLQ WKH ,QGLDQ FRPPXQLW\ FRXOG UHIXWH WKH XVXDO DUJXPHQWV IRU

SUHIHUULQJ VRQV RYHU GDXJKWHUV �ROG DJH VHFXULW\� DGGLWLRQ WR KRXVHKROG LQFRPH� DQG ZRXOG LQVWHDG

VXSSRUW DUJXPHQWV OLNH UHOLJLRXV EHOLHIV DQG VRFLDO FXVWRPV �GRZU\ V\VWHP� OLQHDJH� IDPLOLDO DQG

NLQVKLS WLHV� LQ GLUHFWLQJ SDUHQWDO SUHIHUHQFHV WRZDUGV VRQV�

7KH YDULDEOH RI LQWHUHVW LQ RXU DQDO\VLV LV WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV� 7KH GXUDWLRQ

EHWZHHQ VXFFHVVLYH ELUWKV LV LPSRUWDQW EHFDXVH KRXVHKROG UHVRXUFHV DUH OLPLWHG DQG D VKRUWHU

GXUDWLRQ EHWZHHQ ELUWKV LQFUHDVHV WKH FRPSHWLWLRQ EHWZHHQ VLEOLQJV IRU nQLWH KRXVHKROG UHVRXUFHV�

OHDGLQJ WR D GHFOLQH LQ FKLOG TXDOLW\� 3DUHQWV FDUH DERXW WKH TXDOLW\ RI WKHLU FKLOGUHQ DQG WKH

TXDOLW\ RI D SDUWLFXODU FKLOG GHSHQGV RQ LWV ELUWK RUGHU� RQ WKH DJH RI WKH SDUHQWV ZKHQ ERUQ� WKH

LQWHUYDO EHWZHHQ LWV ELUWK DQG SULRU DQG VXFFHVVLYH ELUWKV� LWV RZQ HQGRZPHQWV DQG DOVR RQ D VHW RI

SDUHQWDO� KRXVHKROG DQG VLEOLQJ HQGRZPHQWV� :H XVH DQ DFFHOHUDWHG KD]DUG PRGHO WR HVWLPDWH WKH

GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV IRU D VHW RI ZRPHQ LQ 6RXWK $IULFD� :H H[DPLQH WKH GXUDWLRQ

EHWZHHQ FKLOG � DQG � �7UDQVLWLRQ �� ��� GXUDWLRQ EHWZHHQ FKLOG � DQG � �7UDQVLWLRQ �� �� DQG

WKH GXUDWLRQ EHWZHHQ FKLOG � DQG � �7UDQVLWLRQ � � ��� ,I WKHUH LV LQGHHG D SUHIHUHQFH IRU VRQV

RYHU GDXJKWHUV ZH H[SHFW WR REVHUYH WKH IROORZLQJ�

�� $Q LQFUHDVHG GXUDWLRQ IROORZLQJ WKH ELUWK RI D VRQ�

�� 7KH KLJKHU WKH QXPEHU RI H[LVWLQJ VRQV� WKH JUHDWHU WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH FKLOGUHQ�

�$IULFDQ�� &RORXUHG �0L[HG UDFH�� ,QGLDQ �$VLDQ� DQG :KLWH �&DXFDVLDQ�� 7R PDLQWDLQ FRQVLVWHQF\ ZLWK WKH GDWD

DQG WKH H[LVWLQJ OLWHUDWXUH ZH ZLOO VWLFN WR WKLV FDWHJRULVDWLRQ�
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2XU UHVXOWV VKRZ WKDW WKH VRQ SUHIHUHQFH K\SRWKHVLV LV VXSSRUWHG RQO\ IRU WKH ,QGLDQ KRXVH�

KROGV� )RU WKH ,QGLDQ KRXVHKROGV� LUUHVSHFWLYH RI WKH WUDQVLWLRQ� WKH GXUDWLRQ LV KLJKHU DIWHU WKH

ELUWK RI D VRQ� $GGLWLRQDOO\� DQ LQFUHDVH LQ WKH QXPEHU RI H[LVWLQJ VRQV LQFUHDVHV WKH GXUDWLRQ

EHWZHHQ FKLOG � DQG FKLOG �� )RU WKH UHVW RI WKH SRSXODWLRQ� WKHUH LV HLWKHU QR VRQ SUHIHUHQFH RU

LQ VRPH FDVHV D ZHDN SUHIHUHQFH IRU GDXJKWHUV�

2XU SDSHU FRQWULEXWHV WR WKH OLWHUDWXUH RQ JHQGHU SUHIHUHQFHV LQ WKH IROORZLQJ ZD\V�

�� :H XVH DQ DFFHOHUDWHG KD]DUG DQDO\VLV RI WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV� 0RVW

DQDO\VHV RI GXUDWLRQ EHWZHHQ FKLOGUHQ XVH D SURSRUWLRQDO KD]DUG PRGHO� 7KLV PRGHO OHDGV

WR SRVVLEOH PLV�VSHFLnFDWLRQ EHFDXVH LW GRHV QRW WDNH LQWR DFFRXQW WKH HmHFW RI WLPH RQ WKH

KD]DUG RI KDYLQJ DQRWKHU FKLOG� 7KH QRWDEOH H[FHSWLRQ KHUH LV 5DXW ������� +RZHYHU RXU

HFRQRPHWULF DQDO\VLV H[WHQGV WKDW RI 5DXW
V LQ WKDW ZH XVH D *DPPD GLVWULEXWLRQ ZKLFK LV

WKH PRVW JHQHUDO GLVWULEXWLRQ DQG HQFRPSDVVHV WKH ORJ QRUPDO DQG WKH :HLEXOO GLVWULEXWLRQ

WKDW DUH XVHG E\ 5DXW�

�� 7KLV SDSHU� LQVWHDG RI XVLQJ D VLPSOH UHGXFHG IRUP PHWKRGRORJ\� nUVW VKRZV KRZ SUHIHUHQFH

IRU VRQV FDQ DULVH IURP D VHW XS ZKHUH SDUHQWV FDUH DERXW WKH TXDOLW\ RI WKHLU FKLOGUHQ� 7KH

WKHRUHWLFDO PRGHO \LHOGV WHVWDEOH LPSOLFDWLRQ ZKLFK ZH WKHQ WHVW XVLQJ LQGLYLGXDO OHYHO XQLW

UHFRUG GDWD IURP 6RXWK $IULFD�

�� 7KLV SDSHU LV SRVVLEO\ WKH nUVW WR VWXG\ VRQ SUHIHUHQFH DPRQJ 6RXWK $IULFDQ KRXVHKROGV�

7KH SUHVHQFH RI IRXU GLVWLQFW UDFHV PDNHV 6RXWK $IULFD DQ LQWHUHVWLQJ FRXQWU\ WR VWXG\� $V

DOUHDG\ DUJXHG� ZH nQG WKDW WKH ,QGLDQ KRXVHKROGV EHKDYH YHU\ GLmHUHQWO\ IURP WKH UHVW RI

WKH SRSXODWLRQ DQG H[KLELW D VWURQJ SUHIHUHQFH IRU VRQV�

0RVW ,QGLDQV OLYH LQ 1DWDO �LQ ���� DURXQG ��� RI DOO 6RXWK $IULFDQ ,QGLDQV OLYHG LQ WKH
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'XUEDQ�3LQHWRZQ DUHD ZKHUH WKH\ FRQVWLWXWHG DURXQG ����� RI WKH SRSXODWLRQ� DQG UHVWULFWLRQV

RQ PRYHPHQW DQG SURSHUW\ RZQHUVKLS� GLVWDQFH IURP 1DWDO DQG WKH SUHVHQFH RI VWURQJ FRPPXQLW\

LQVWLWXWLRQV DQG IDPLO\ WLHV KDYH GLVFRXUDJHG PRYHPHQW RI ,QGLDQV RXW RI 1DWDO�� 7KH PDMRULW\

RI ,QGLDQV DUH +LQGXV �LQ ���� PRUH WKDQ ��� RI DOO ,QGLDQV ZHUH +LQGXV� DQG WKH :KLWHV KDYH

DOZD\V YLHZHG ,QGLDQV DV EHLQJ DOLHQ DQG LQDVVLPLODEOH EHFDXVH RI YLVLEOH YLHZV RI SOXUDOLVP OLNH

UHOLJLRQ� IRRG DQG GUHVV� 7KH H[WHQGHG IDPLO\ �RU WKH NXWXP� LV D YHU\ LPSRUWDQW DVSHFW RI ,QGLDQ

OLIH LQ 6RXWK $IULFD DQG LW LV WKLV H[WHQGHG IDPLO\ WKDW KDV RYHUWLPH LQVXODWHG ,QGLDQV IURP WKH

RSSUHVVLRQV RI WKH 6RXWK $IULFDQ VRFLHW\ XQGHU DSDUWKHLG� 7KH ,QGLDQ NXWXP LV H[WUHPHO\ PDOH

GRPLQDWHG DQG FRQVLVWV RI DOO IDPLOLHV ZKR FDQ EH WUDFHG WR D FRPPRQ SDWHUQDO JUDQG IDWKHU RU

WKH JUDQG IDWKHU
V EURWKHU DQG RYHU WLPH KDV FRPH WR H[WHQG DFURVV EDUULHUV RI UHOLJLRQ� ODQJXDJH�

HFRQRPLFV DQG FDVWH� 8QGHU VXFK FLUFXPVWDQFHV LW LV QRW VXUSULVLQJ WKDW ,QGLDQV SRUWUD\ D VWURQJ

SUHIHUHQFH IRU VRQV� >6HH /HPRQ ������ IRU D VXUYH\ RI ,QGLDQV LQ 6RXWK $IULFD@� 7KH H[WHQGHG

IDPLO\ DQG SDWHUQDO VRFLHW\ PDNHV ,QGLDQV GLmHUHQW IURP WKH UHVW RI WKH 6RXWK $IULFDQ SRSXODWLRQ�

2Q WKH RWKHU KDQG� LW LV VXUSULVLQJ WKDW HYHQ WKRXJK WKH ,QGLDQV LQ 6RXWK $IULFD KDYH D KLVWRU\

JRLQJ EDFN WR ����
V� WKH\ VWLOO VHHP WR EHKDYH YHU\ VLPLODUO\ WR ,QGLDQV ZKR KDYH DOZD\V OLYHG LQ

WKH ,QGLDQ VXE�FRQWLQHQW� KDYH UXUDO EDFNJURXQGV DQG FRPH IURP ORZ LQFRPH FRPPXQLWLHV� 7KH

,QGLDQ LPPLJUDWLRQ WR 6RXWK $IULFD KDV EHHQ OLPLWHG WR WKH GHSHQGHQWV RI H[LVWLQJ UHVLGHQWV LQ

���� ZKHQ WKH LPSRUWDWLRQ RI LQGHQWXUHG ODERXU FHDVHG DQG E\ ���� RQO\ ���� RI ,QGLDQV KDG

EHHQ ERUQ RXWVLGH RI 6RXWK $IULFD� $FWXDOO\ RI WKH ������� 6RXWK $IULFDQ ,QGLDQV� PRUH WKDQ

��� DUH GHVFHQGDQWV RI WKH LQGHQWXUHG LPPLJUDQWV� 7RGD\ ,QGLDQV LQ 6RXWK $IULFD IRUP D ULFK�

XUEDQ XSSHU PLGGOH�FODVV� EXW WKHLU SUHIHUHQFHV UHJDUGLQJ WKH JHQGHU RI WKHLU FKLOGUHQ DUH YHU\

�,QGLDQV ZHUH QRW DOORZHG WR WUDYHO WKURXJK 2UDQJH )UHH 6WDWH DQG WKH\ ZHUH QRW DOORZHG WR RZQ SURSHUW\ LQ

7UDQVYDDO� :KLOH WKHUH ZHUH QR UHVWULFWLRQV RQ SURSHUW\ RZQHUVKLS LQ &DSH 3URYLQFH� YHU\ IHZ ,QGLDQV PRYHG WKHUH

EHFDXVH RI WKH GLVWDQFH IURP 1DWDO�
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VLPLODU WR ,QGLDQV LQ WKH VXE�FRQWLQHQW�

7KH LPSOLFDWLRQV RI RXU UHVXOWV DUH TXLWH GLVDSSRLQWLQJ� (FRQRPLF DUJXPHQWV WR H[SODLQ VRQ

SUHIHUHQFH LQFOXGH WKH ROG DJH VHFXULW\ PRWLYH IRU KDYLQJ VRQV RU WKH IDFW WKDW LQ UXUDO KRXVHKROGV

VRQV FDQ SURYLGH DQ DGGLWLRQDO KDQG LQ WKH IDUPV� 2QH H[SHFWV WKDW DV WKH HFRQRP\ GHYHORSV�

WKH DYDLODELOLW\ RI DOWHUQDWLYH PHDQV RI ROG DJH SHQVLRQ ZRXOG UHGXFH WKH ROG DJH VHFXULW\ PRWLYH

IRU SUHIHUULQJ VRQV DQG WKH DYDLODELOLW\ RI LPSURYHG IDUPLQJ WHFKQRORJ\ ZRXOG UHGXFH WKH GHPDQG

IRU FKLOG ODERXU RQ IDUPV� ,Q 6RXWK $IULFD� QR ,QGLDQ KRXVHKROG UHVLGHV LQ UXUDO FRPPXQLWLHV DQG

WKHUH LV D PHDQV�WHVWHG VRFLDO SHQVLRQ SURJUDP WKDW UHGXFHV WKH GHSHQGHQFH RQ FKLOGUHQ IRU ROG

DJH VXSSRUW� +HQFH WKH WUDGLWLRQDO DUJXPHQWV IRU VRQ SUHIHUHQFH GR QRW DSSHDU WR H[LVW� 2QH KDV

WR WKHUHIRUH DFNQRZOHGJH WKH UROH RI FXVWRPV DQG WUDGLWLRQV �LQFOXGLQJ WKH SDWHUQDOLVWLF QDWXUH RI

WKH H[WHQGHG IDPLO\� LQ GLUHFWLQJ SDUHQWDO SUHIHUHQFHV UHJDUGLQJ WKH JHQGHU FRPSRVLWLRQ RI WKHLU

FKLOGUHQ�

7KH UHVW RI WKH SDSHU LV RUJDQLVHG DV IROORZV� 6HFWLRQ � GHVFULEHV WKH PHWKRGRORJ\ XVHG LQ

WKH SDSHU � LW SUHVHQWV WKH VLPSOH WKHRUHWLFDO IUDPHZRUN DQG WKH WHVWDEOH LPSOLFDWLRQV RI WKH

VRQ SUHIHUHQFH K\SRWKHVLV� ,Q 6HFWLRQ �� ZH GHVFULEH WKH HVWLPDWLRQ WHFKQLTXH XVHG� 6HFWLRQ �

GHVFULEHV WKH GDWD DQG VHOHFWHG GHVFULSWLYH VWDWLVWLFV� 6HFWLRQ � GLVFXVVHV WKH UHVXOWV DQG 6HFWLRQ

� H[DPLQHV WKH UREXVWQHVV RI WKH UHVXOWV� 6HFWLRQ � FRQFOXGHV�

� 0HWKRGRORJ\

7KH GHFLVLRQ KRUL]RQ LV GLYLGHG LQWR WZR HTXDOO\ VSDFHG SHULRGV LQ HDFK RI ZKLFK D FKLOG LV WR EH

ERUQ� ,Q HDFK SHULRG �L� D KRXVHKROG �FRPSULVLQJ RI D FRXSOH� KDV WR FKRRVH EHWZHHQ KDYLQJ D

FKLOG HDUO\ �6L  �� DQG GHOD\LQJ WKH FKLOG �6L  ��� DQG WKH GHFLVLRQ RQ ZKHQ WR KDYH D FKLOG

�HDUO\ RU ODWH� LV EDVHG RQ WKH LQIRUPDWLRQ VHW l WKH KRXVHKROG KDV DW WKH EHJLQQLQJ RI WKH SHULRG�
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+RXVHKROGV PD[LPLVH DQ LQWHUWHPSRUDOO\ VHSDUDEOH XWLOLW\ IXQFWLRQ GHnQHG RYHU FKLOG TXDOLW\ �4�

DQG FRQVXPSWLRQ JRRG �;� DQG WKH RSWLPLVDWLRQ SUREOHP FDQ EH ZULWWHQ DV IROORZV�

0D[6W

�
73
~ W

p~b�8 �4~ �;~�

w
� W  �� � ���

VXEMHFW WR WKH SHU�SHULRG EXGJHW FRQVWUDLQW WKDW PXVW EH VDWLVnHG LQ HDFK SHULRG

<W  :W6W �;W ���

ZKHUH <W  LQFRPH DQG :W  FRVW RI ELUWK SRVWSRQHPHQW�

7KH TXDOLW\ 4 �HGXFDWLRQ� HDUQLQJV� KHDOWK HWF�� RI D FKLOG ERUQ WR KRXVHKROG M GHSHQGV RQ

LWV ELUWK RUGHU L� WKH DJH RI LWV SDUHQWV ZKHQ ERUQ 6L� WKH LQWHUYDO EHWZHHQ LWV ELUWK DQG SULRU

DQG VXEVHTXHQW ELUWKV� HQGRZPHQW RI SUHYLRXV FKLOGUHQ DQG FKLOG VSHFLnF UHVRXUFHV =LM � 6R WKH

TXDOLW\ RI FKLOG L LQ KRXVHKROG M �ZKR LV QHLWKHU WKH nUVW QRU WKH ODVW DPRQJ Q FKLOGUHQ� FDQ WKHQ

EH ZULWWHQ DV�

4LM  oD6LM � oS �6LM b 6Lb�M� � oV �6L��M b 6LM� � oK=LM �

xM � sLM �
Lb�3
O �

oNOsOM ���

)RU WKH nUVW FKLOG LQ KRXVHKROG M

4�M  oD6�M � oV �6�M b 6�M� � oK=�M � xM � s�M ���

DQG IRU WKH ODVW FKLOG LQ KRXVHKROG M

4QM  oD6QM � oS �6QM b 6Qb�M� � oK=QM � xM � sQM �
Qb�3
O �

oNOsOM ���
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+HUH

oD  3DUHQWDO $JH (mHFW

oS  3ULRU ,QWHUYDO (mHFW

oV  6XEVHTXHQW ,QWHUYDO (mHFW

oNO  (QGRZPHQW (mHFW RI 3UHYLRXV &KLOGUHQ

oK  &KLOG 6SHFLnF 5HVRXUFH (mHFW

x  +RXVHKROG (QGRZPHQW

sLM  LWK FKLOG
V VSHFLnF TXDOLW\ HQGRZPHQW

(
b
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7KH PHWKRGRORJ\ WKDW ZH XVH FORVHO\ IROORZV 5RVHQ]ZHLJ ������� +RZHYHU LQ WKDW SDSHU WKH

IRFXV ZDV SULPDULO\ RQ WKH HmHFW RI GXUDWLRQ RQ FKLOG TXDOLW\ � LQFOXGLQJ SK\VLFDO DQG PHQWDO

GHYHORSPHQW RI FKLOGUHQ� PHDVXUHG E\ ZHLJKW�KHLJKW UDWLR DQG WKH LQWHOOLJHQFH TXRWLHQW� ,Q WKLV

SDSHU ZH XVH WKH IUDPHZRUN WR SUHGLFW WKH HmHFW RI SDUHQWDO� KRXVHKROG DQG VLEOLQJ FKDUDFWHULVWLFV

RQ WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH FKLOGUHQ�

(TXDWLRQV ��� � ��� WKHUHIRUH GHnQH D VHW RI ?FKLOG TXDOLW\ IXQFWLRQV� WKDW H[DPLQH WKH HmHFW

RI WKH WLPLQJ RI ELUWKV DQG RWKHU UHVRXUFHV WR FKLOG TXDOLW\� :H LPSRVH WKH IROORZLQJ UHVWULFWLRQV

RQ WKH SDUDPHWHUV RI WKH TXDOLW\ IXQFWLRQV�

�� &KLOG TXDOLW\ GHSHQGV RQO\ RQ WLPLQJ� VSDFLQJ DQG KRXVHKROG HQGRZPHQW DQG ZH DVVXPH

�



WKDW WKH FKLOG�VSHFLnF UHVRXUFH HmHFW LV ]HUR L�H�� oK  ��

�� 7KH SDUHQWDO DJH HmHFW LV QHJDWLYH L�H�� oD � � � WKH FKLOG TXDOLW\ LV ORZHU LI WKH FKLOG LV

ERUQ WR ROGHU SDUHQWV� 7KLV LV QRW LPSODXVLEOH JLYHQ WKDW LW LV JHQHUDOO\ DUJXHG WKDW WKH

SUREDELOLW\ RI WKH FKLOG EHLQJ GLVHDVH SURQH LQFUHDVHV ZLWK WKH DJH RI WKH PRWKHU�

�� 7KH SULRU DQG WKH VXEVHTXHQW LQWHUYDO HmHFWV DUH ERWK SRVLWLYH oS ! �� oV ! �� 7KH JUHDWHU

WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV WKH JUHDWHU WKH DPRXQW RI UHVRXUFHV WKDW WKH SDUHQWV

FDQ SURYLGH IRU DQ\ SDUWLFXODU FKLOG� DQG WKH KLJKHU LV WKH TXDOLW\ RI WKH FKLOG�

�� 7KH HmHFW RI DQ LQFUHDVH LQ WKH HQGRZPHQW RI SUHYLRXV FKLOGUHQ LV WR UHGXFH WKH TXDOLW\ RI

WKH FXUUHQW FKLOG L�H�� oNO � �� 7KLV LV DOVR QRW DQ LPSODXVLEOH DVVXPSWLRQ EHFDXVH SDUHQWV

PLJKW EH ZLOOLQJ WR LQYHVW PRUH �WLPH DQG UHVRXUFHV� RQ D PRUH HQGRZHG FKLOG DGYHUVHO\

DmHFWLQJ WKH TXDOLW\ RI VXFFHVVLYH FKLOGUHQ�

3DUHQWV NQRZ WKH KRXVHKROG TXDOLW\ HQGRZPHQW EXW GR QRW NQRZ WKH FKLOG TXDOLW\ HQGRZPHQW

LQ DGYDQFH RI FKLOG EHDULQJ� :H FDQ WKHUHIRUH ZULWH WKH LQIRUPDWLRQ VHW IRU HDFK SDUHQW DV IROORZV�

$W WKH EHJLQQLQJ RI SHULRG �� l�  
j
xM � s�M � 6�M �o

k
L�H�� SDUHQWV NQRZ WKH KRXVHKROG TXDOLW\

HQGRZPHQW� WKH HQGRZPHQWV RI WKH SUHYLRXV ELUWK� WKHLU SULRU WLPLQJ GHFLVLRQV DQG WKH FKLOG

TXDOLW\ IXQFWLRQV �GHnQHG LQ ��� � ����� /LNHZLVH WKH LQIRUPDWLRQ VHW DW WKH EHJLQQLQJ RI SHULRG �

LV l�  
j
xM �o

k
�

,W LV GLpFXOW WR GHULYH WKH VROXWLRQ WR WKH SDUHQW
V G\QDPLF SURJUDPPLQJ SUREOHP� GHnQHG E\

HTXDWLRQ ��� DQG ���� JLYHQ WKH FKLOG TXDOLW\ IXQFWLRQV �HTXDWLRQV ��� � ����� ,W LV KRZHYHU SRVVLEOH

WR REWDLQ WKH FRPSDUDWLYH VWDWLF HmHFWV� $W WKH EHJLQQLQJ RI SHULRG � SDUHQWV FRPSDUH WKH XWLOLW\

RI FORVH VSDFLQJ RI FKLOG RQH DQG FKLOG WZR �6�  �� WR WKDW RI ZLGH VSDFLQJ �6�  ��� JLYHQ WKH

��



LQIRUPDWLRQ VHW l�� 6R ZH FDQ ZULWH
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:KHQ -� ! � WKH VHFRQG ELUWK LV SRVWSRQHG DQG ZKHQ -� � � WKH SRVW ELUWK LQWHUYDO IRU FKLOG RQH

LV VKRUWHQHG� )RU DQDO\WLFDO FRQYHQLHQFH OHW XV FRQVLGHU WKH LQVWDQWDQHRXV XWLOLW\ IXQFWLRQ WR EH

OLQHDU TXDGUDWLF LQ LWV DUJXPHQWV� VR WKDW
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7KH PDLQ UHDVRQ IRU XVLQJ D OLQHDU�TXDGUDWLF XWLOLW\ IXQFWLRQ LV WKDW LW LV DQDO\WLFDOO\ VLPSOH�� :H

FDQ QRZ GHULYH WKH HmHFW RI DQ LQFUHDVH LQ WKH IDPLO\ HQGRZPHQW RQ WKH YDOXH RI -� DQG WKXV RQ

WKH GXUDWLRQ EHWZHHQ ELUWKV RQH DQG WZR DV #-�
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�2QH FDQ XVH GLmHUHQW IXQFWLRQDO IRUPV IRU 8L DW WKH FRVW RI PHVVLHU DOJHEUD�

��



7KLV JLYHV
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1RZ VLQFH m� ! �� LI WKH QHW HmHFW RI SRVWSRQLQJ WKH ELUWK LV WR UDLVH FKLOG TXDOLW\ IRU DOO ELUWKV

b
oD � oS ! �

c
� WKHQ WKH PRUH HQGRZHG KRXVHKROGV ZLOO WHQG WR VSDFH WKH ELUWKV PRUH FORVHO\�

6LPLODUO\ WKH HmHFW RI WKH HQGRZPHQW RI WKH nUVW FKLOG RQ WKH GXUDWLRQ EHWZHHQ FKLOG � DQG

FKLOG � LV #-�
#s
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d
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1RZ oN� � � �WKH HQGRZPHQW HmHFW RI FKLOG RQH RQ WKH TXDOLW\ RI WKH VHFRQG FKLOG LV QHJDWLYH��

WKHUHIRUH #-�
#s

�

! �� 7KLV LPSOLHV WKDW DQ LQFUHDVH LQ WKH HQGRZPHQW RI FKLOG RQH LQFUHDVHV WKH

VSDFLQJ EHWZHHQ FKLOG RQH DQG FKLOG WZR��

7KH WLPLQJ RI WKH nUVW FKLOG � ZKHWKHU WR GHOD\ WKH nUVW FKLOG �FKRRVH 6�  �� RU KDYH WKH nUVW

FKLOG HDUO\ �FKRRVH 6�  �� � GHSHQGV RQ WKH SUREDELOLW\ GLVWULEXWLRQ RI WKH HQGRZPHQWV RI WKH

nUVW DQG WKH VHFRQG FKLOG DQG WKH RSWLPDO UHVSRQVHV IRU WKH VHFRQG SHULRG� $W WKH EHJLQQLQJ RI

SHULRG �� SDUHQWV PXVW FRPSDUH WKH H[SHFWHG IXWXUH XWLOLWLHV DVVRFLDWHG ZLWK WKH GLmHUHQW VSDFLQJ

�2QFH DJDLQ ZH DVVXPH WKDW
b
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DOWHUQDWLYHV� L�H�� REWDLQ WKH VLJQ RI

-�  (� >8�M6�  ��l�@b(� >8�M6�  ��l�@
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2QH FDQ REWDLQ WKH FRPSDUDWLYH VWDWLF HmHFWV�

7KH UHVXOWV FDQ EH JHQHUDOLVHG DV IROORZV�

�� 7KH PRUH HQGRZHG KRXVHKROGV ZLOO WHQG WR VSDFH ELUWKV PRUH FORVHO\�

�� ,I WKH HQGRZPHQW RI SUHYLRXV FKLOGUHQ LQFUHDVH� WKH VSDFLQJ EHWZHHQ FKLOGUHQ ZLOO LQFUHDVH�

7KH SUREOHP ZLWK HVWLPDWLQJ WKH HmHFW RI KRXVHKROG HQGRZPHQW DQG FKLOG HQGRZPHQW RQ WKH

GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV LV WKDW ERWK RI WKHVH DUH XQREVHUYDEOH WR WKH UHVHDUFKHU � WKH\

DUH SULYDWH LQIRUPDWLRQ WR WKH KRXVHKROG� :H WKHUHIRUH XVH REVHUYHG KRXVHKROG LQFRPH DV WKH

PHDVXUH RI KRXVHKROG HQGRZPHQW DQG WKH VH[ RI WKH FKLOG DV WKH PHDVXUH RI WKH FKLOG TXDOLW\

HQGRZPHQW�� 7KH HQGRZPHQW RI D FKLOG LV KLJK LI WKH FKLOG LV PDOH DQG WKH HQGRZPHQW LV ORZ LI

WKH FKLOG LV IHPDOH� 8VLQJ VH[ RI WKH FKLOG DV D PHDVXUH RI FKLOG TXDOLW\ HQGRZPHQW KHOSV XV WR

H[DPLQH WKH JHQGHU SUHIHUHQFHV RI SDUHQWV LQ DQ HPSLULFDO IUDPHZRUN� $OVR LW LV VHHQ WKDW SDUHQWV

LQ PDQ\ VRFLHWLHV UHJDUG WKHLU PDOH FKLOGUHQ WR KDYH D KLJKHU HQGRZPHQW FRPSDUHG WR GDXJKWHUV�

EHFDXVH RIWHQ WKH H[SHFWHG UHWXUQ IURP VRQV LV JUHDWHU WKDQ WKH H[SHFWHG UHWXUQV IURP GDXJKWHUV�

0RUHRYHU LQ PDQ\ VRFLHWLHV QRUPV GLFWDWH WKDW VRQV WDNH FDUH RI WKHLU HOGHUO\ SDUHQWV DQG LW LV

�7KH XVH RI KRXVHKROG LQFRPH DV D PHDVXUH RI KRXVHKROG TXDOLW\ HQGRZPHQW FRXOG KRZHYHU OHDG WR HQGRJHQLHW\

SUREOHPV � GHFLVLRQV UHJDUGLQJ GXUDWLRQ EHWZHHQ ELUWKV PLJKW DmHFW ODERXU VXSSO\ GHFLVLRQV RI ZRPHQ DQG KHQFH

DmHFW KRXVHKROG LQFRPH >VHH IRU H[DPSOH $QJULVW 	 (YDQV ������@� :H ODWHU FRQVLGHU DOWHUQDWLYH PHDVXUHV RI

KRXVHKROG TXDOLW\ HQGRZPHQW�

��



VRQV ZKR ?FDUU\ RQ WKH IDPLO\ QDPH� RU ?OLJKW WKH IXQHUDO S\UH�� $Q DOWHUQDWLYH PHDVXUH RI

FKLOG TXDOLW\ HQGRZPHQW FRXOG EH FKLOG LQWHOOLJHQFH� KRZHYHU GDWD RQ FKLOG LQWHOOLJHQFH LV SULYDWH

LQIRUPDWLRQ WR WKH SDUHQWV XQOLNH WKH VH[ RI WKH FKLOG ZKLFK LV REVHUYDEOH WR WKH UHVHDUFKHU�

� (VWLPDWLRQ 7HFKQLTXH

7KH GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV LV PRGHOOHG DV D IDLOXUH�WLPH SURFHVV UHSUHVHQWHG E\ D

ORJ�KD]DUG RI GXUDWLRQ HTXDWLRQ� /HW 7 EH WKH GXUDWLRQ RI DQ HYHQW� VXFK DV WKH GXUDWLRQ EHWZHHQ

WKH nUVW DQG WKH VHFRQG ELUWK� WKH GXUDWLRQ EHWZHHQ WKH VHFRQG DQG WKLUG ELUWK HWF� /HW X EH D

VWUDWHJ\ �VXFK DV WKH XVH RI D FRQWUDFHSWLYH PHWKRG� WKDW WKH ZRPDQ PLJKW DGRSW WR FRQWURO WKH

GXUDWLRQ RI WKH HYHQW DQG X � 8 ZKHUH 8 LV WKH VHW RI DOO IHDVLEOH VWUDWHJLHV� 1RZ 7 ZLOO GHSHQG

RQ D QXPEHU RI IDFWRUV QRW DOO RI ZKLFK DUH REVHUYDEOH WR WKH HFRQRPHWULFLDQ �IRU H[DPSOH WKH

ELRORJLFDO HQGRZPHQW RI WKH ZRPDQ�� /HW s GHQRWH WKH VHW RI DOO VXFK XQREVHUYDEOH IDFWRUV WKDW

ZH ZLOO FDOO LQGLYLGXDO VSHFLnF XQREVHUYHG KHWHURJHQHLW\� 7KHQ WKH KD]DUG UDWH RI DQ HYHQW 7 FDQ

EH GHnQHG DV

K �WMX� s� s 3UREDELOLW\ WKDW WKH HYHQW 7 RFFXUV LQ WKH WLPH LQWHUYDO

�W� W� GW� � JLYHQ WKDW LW KDV QRW RFFXUUHG XQWLO W DQG

JLYHQ WKH YDOXH RI WKH LQGLYLGXDO VSHFLnF

XQREVHUYHG KHWHURJHQHLW\ �s� DQG WKH DFWXDO VWUDWHJ\

IROORZHG �X� �

/HW s  � DQG X  � UHSUHVHQW D ZRPDQ ZLWK DQ DYHUDJH OHYHO RI ELRORJLFDO HQGRZPHQWV ZKR KDV

QRW IROORZHG DQ\ VSHFLnF VWUDWHJ\ IRU FKLOG�ELUWK� 7KHQ WKH EDVHOLQH KD]DUG IXQFWLRQ LV GHnQHG DV

w� �W�  K �WMX  �� s  ��

��



7KH HmHFW RI D SDUWLFXODU VWUDWHJ\ DGRSWHG RU VSHFLnF ELRORJLFDO HQGRZPHQWV LV WR VFDOH WKH EDVHOLQH

KD]DUG XS RU GRZQ DV IROORZV�

K �WMX� s�  w� �W�k �X� s� �k ! �

/HW ; GHQRWH WKH FR�YDULDWHV ZKRVH YDOXHV UHSUHVHQW WKH LQIRUPDWLRQ DYDLODEOH WR WKH ZRPDQ DW W�

7KH VSHFLnF VWUDWHJ\ DGRSWHG ZLOO WKHQ GHSHQG ERWK RQ ; DQG RQ WKH XQREVHUYHG KHWHURJHQHLW\

VR WKDW X  X �;�s�� ,I ZH LPSRVH WKH UHVWULFWLRQ

k�X �;�s� � s�  H;
�n�s

WKHQ WKH SURSRUWLRQDO KD]DUG PRGHO IRU WKH REVHUYHG VSDFLQJ EHWZHHQ ELUWKV FDQ EH ZULWWHQ DV

K �WM;�s�  w� �W� H
;�n ����

7KH PRVW JHQHUDO SDUDPHWULVDWLRQ RI WKH EDVHOLQH KD]DUG IXQFWLRQ LV WKH *DPPD GLVWULEXWLRQ� ,Q

WKLV FDVH WKH GHQVLW\ IXQFWLRQ LV
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DQG ]  OQ Wbw
}
� :H SDUDPHWUL]H wM  ;Mn DQG WKH SDUDPHWHUV � DQG } DUH HVWLPDWHG XVLQJ WKH

GDWD� 1RWH WKDW WKH KD]DUG IXQFWLRQ IRU WKH JDPPD GLVWULEXWLRQ LV H[WUHPHO\ oH[LEOH DOORZLQJ IRU

D ODUJH QXPEHU RI SRVVLEOH VKDSHV LQFOXGLQJ DV VSHFLDO FDVHV WKH :HLEXOO GLVWULEXWLRQ ZKHUH �  ��

WKH H[SRQHQWLDO GLVWULEXWLRQ ZKHUH �  �� }  � DQG WKH ORJQRUPDO GLVWULEXWLRQ ZKHUH �  ��

7KLV oH[LELOLW\ LV D XVHIXO IHDWXUH IRU WKLV VWXG\ DV WKH KD]DUG RI KDYLQJ DQ DGGLWLRQDO FKLOG FRXOG

LQFUHDVH WR EHJLQ ZLWK DQG WKHQ GHFUHDVH� 7KH KD]DUG UDWH WKHUHIRUH LV QRQ�PRQRWRQLF DQG WKH

JDPPD GLVWULEXWLRQ KDV WKH oH[LELOLW\ WR PRGHO WKLV QRQ�PRQRWRQLF UHODWLRQVKLS�

7KH XVH RI SURSRUWLRQDO KD]DUG PRGHOV IRU WKH VSDFLQJ RI ELUWKV FRXOG KRZHYHU OHDG WR D

PLVOHDGLQJ GHVFULSWLRQ RI REVHUYHG FKRLFHV DQG KHQFH UHVXOW LQ LQFRUUHFW SROLF\ SUHVFULSWLRQV� ,Q

��



SDUWLFXODU WKH SURSRUWLRQDO KD]DUG PRGHO GRHV QRW WDNH LQWR DFFRXQW WKH HmHFW RI WLPH RQ WKH

KD]DUG IXQFWLRQ� 7KLV FDXVHV SUREOHPV VSHFLDOO\ LQ DQDO\VLQJ LVVXHV OLNH WKH GXUDWLRQ EHWZHHQ

VXFFHVVLYH ELUWKV ZKHUH WKH KD]DUG IXQFWLRQ LV OLNHO\ WR GHSHQG RQ WLPH� 7R H[SOLFLWO\ DFFRXQW

IRU WKH HmHFW RI WLPH� ZH QHHG WR FRQVLGHU WKH DFFHOHUDWHG KD]DUG PRGHO� )RU WKH DFFHOHUDWHG

KD]DUG PRGHO WKH SDUDPHWULVDWLRQ LV GRQH DW D GLmHUHQW OHYHO� /HW WKH UDQGRP YDULDEOH 7� GHQRWH

WKH GXUDWLRQ RI DQ HYHQW FRQGLWLRQDO RQ WKH YDOXHV RI DOO WKH FR�YDULDWHV HTXDO WR ]HUR� 7� FDQ

WKHUHIRUH EH YLHZHG DV WKH GXUDWLRQ RI WKH HYHQW IRU D ZRPDQ GUDZQ UDQGRPO\ IURP WKH SRSXODWLRQ

RI ZRPHQ ZKR GR QRW FRQWURO WKHLU IHUWLOLW\ EHKDYLRXU� 7KH KD]DUG UDWH RI 7� LV JLYHQ E\ w� �W��

6R KHUH w� �W� GHQRWHV WKH QDWXUDO KD]DUG UDWH DQG 7� GHQRWHV WKH QDWXUDO RU EDVHOLQH GXUDWLRQ RI

WKH HYHQW� 7KH HmHFW RI D FR�YDULDWH ; LQ WKLV PRGHO LV WKHUHIRUH WR VFDOH WKH QDWXUDO GXUDWLRQ

7� XS RU GRZQ E\ H
n DFFRUGLQJO\ DV n LV SRVLWLYH RU QHJDWLYH�� 6R WKH DFFHOHUDWHG KD]DUG PRGHO

VSHFLnHV�

7  7�H
;�ne�s

RU HTXLYDOHQWO\

ORJ7  s �; �ne � }� ����

ZKHUH ORJ7� s }�� } ! �� � KDV D GLVWULEXWLRQ LQGHSHQGHQW RI ; DQG ne LV WKH VHW RI SDUDPHWHUV RI

LQWHUHVW� 7KH GLVWULEXWLRQ RI � FDQ EH GHULYHG IURP WKH EDVHOLQH KD]DUG GLVWULEXWLRQ w� �W� RI 7��

,W PLJKW KRZHYHU EH QRWHG WKDW WKH SURSRUWLRQDO KD]DUG PRGHO DQG WKH DFFHOHUDWHG KD]DUG PRGHO

ERWK HVWLPDWH WKH VDPH PRGHO EXW LQ GLmHUHQW PHWULFV � LI IRU H[DPSOH WKH VHW RI FRHpFLHQWV LQ

WKH SURSRUWLRQDO KD]DUG PRGHO DUH GHQRWHG E\ n DQG WKH FRHpFLHQWV LQ WKH DFFHOHUDWHG KD]DUG

�&RPSDUH WKLV WR WKH SURSRUWLRQDO KD]DUG PRGHO ZKHUH WKH HmHFW RI WKH UHJUHVVRU LV WR PRYH WKH EDVHOLQH KD]DUG

UDWH SURSRUWLRQDWHO\ XS RU GRZQ�

��



PRGHO DUH GHQRWHG E\ ne� WKHQ ne  b
n

�
� $ QHJDWLYH FRHpFLHQW ne WKHUHIRUH LQGLFDWHV D KLJKHU

KD]DUG UDWLR DQG KHQFH D GHFUHDVHG GXUDWLRQ EHWZHHQ VXFFHVVLYH FKLOGUHQ�

7KH XVH RI WKH KD]DUG DQDO\VLV DOORZV XV WR DFFRXQW IRU FHQVRUHG REVHUYDWLRQV LQ WKH VDPSOH�

7KH FHQVRULQJ DULVHV IURP WKH IDFW WKDW DW HDFK WUDQVLWLRQ WKHUH DUH ZRPHQ ZKR KDYH ?QRW H[LWHG�

� IRU WKHVH ZRPHQ WKH REVHUYHG GXUDWLRQ LV WKH HQWLUH WLPH SHULRG EHWZHHQ WKH ELUWK RI FKLOG L

DQG WKH VXUYH\ GDWH� 7KH UHDVRQ IRU XVLQJ D KD]DUG PRGHO LV WKDW D KD]DUG PRGHO HQDEOHV XV WR

DFFRXQW IRU WKLV FHQVRULQJ� ZKLFK ZH FRXOG QRW KDYH XVLQJ OHDVW VTXDUHV WHFKQLTXHV�

:H FRQVLGHU WKUHH GLmHUHQW WUDQVLWLRQV� 7UDQVLWLRQ �� � GHQRWHV WKH GXUDWLRQ EHWZHHQ FKLOG

� DQG FKLOG �� 7UDQVLWLRQ � � � GHQRWHV WKH WUDQVLWLRQ EHWZHHQ FKLOG � DQG FKLOG � DQG nQDOO\

7UDQVLWLRQ � � � WKH WUDQVLWLRQ EHWZHHQ FKLOG � DQG FKLOG �� :H VWXG\ WKH HQWLUH VDPSOH� WKHQ

FRQVLGHU VHSDUDWH UHJUHVVLRQV IRU HDFK RI WKH IRXU UDFHV� 7UDQVLWLRQV EH\RQG �� � DUH QRW VWXGLHG

EHFDXVH WKH VDPSOH VL]H GURSV VLJQLnFDQWO\�

7KH HVWLPDWHG HTXDWLRQ LV WKHUHIRUH JLYHQ E\
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ZKHUH '85$7L LV WKH GXUDWLRQ EHWZHHQ FKLOG L DQG L��� L  �� �� �� +RZHYHU LI DQ\ ZRPDQ VWRSV

DW L WKHQ WKH REVHUYHG GXUDWLRQ LV WKH HQWLUH SHULRG IURP WKH \HDU LQ ZKLFK VKH KDG KHU LWK FKLOG

DQG WKH VXUYH\ \HDU� 7KHVH DUH WKH ZRPHQ ZKR DUH ?FHQVRUHG��

7KH H[SODQDWRU\ YDULDEOHV XVHG LQ WKH UHJUHVVLRQ IRU HDFK WUDQVLWLRQ LQFOXGH WKH WRWDO QXPEHU

RI H[LVWLQJ VRQV �7270$/�� D GXPP\ WR LQGLFDWH ZKHWKHU WKH H[LVWLQJ FKLOGUHQ DUH RI WKH

VDPH VH[ RU QRW �',))6(;  � LI WKH H[LVWLQJ FKLOGUHQ DUH RI GLmHUHQW VH[� � RWKHUZLVH��

D GXPP\ IRU WKH VH[ RI WKH SUHYLRXV FKLOG �6(;35(9  � LI WKH SUHYLRXV FKLOG LV PDOH� �

RWKHUZLVH� WKH DJH RI WKH PRWKHU DW SUHYLRXV ELUWK �$*(35(9 �� WKH FXUUHQW DJH RI WKH PRWKHU

�$*(027+�� D GXPP\ WR LQGLFDWH ZKHWKHU WKH ZRPDQ OLYHV LQ D UXUDO DUHD RU QRW �585$/

 � LI WKH KRXVHKROG OLYHV LQ D UXUDO DUHD� � RWKHUZLVH� DQG WZR GXPP\ YDULDEOHV WR LQGLFDWH WKH

LQFRPH FDWHJRU\ ,1&� DQG ,1&� �,1&�  � LI WKH KRXVHKROG LQFRPH LV LQ WKH ERWWRP WKLUG

RI WKH LQFRPH GLVWULEXWLRQ� � RWKHUZLVH DQG ,1&�  � LI WKH KRXVHKROG LQFRPH LV LQ WKH PLGGOH

WKLUG RI WKH LQFRPH GLVWULEXWLRQ� � RWKHUZLVH�� 7KH UHIHUHQFH FDWHJRU\ LV WKDW WKH KRXVHKROG LV

LQ WKH WRS WKLUG RI WKH LQFRPH GLVWULEXWLRQ� 6(;35(9� 7270$/ DQG ',))6(; DUH WKH

?JHQGHU SUHIHUHQFH YDULDEOHV�� 7KH XVH RI FXUUHQW KRXVHKROG LQFRPH WR GHWHUPLQH SDVW KRXVHKROG

GHFLVLRQV FRXOG FUHDWH VRPH SUREOHPV EHFDXVH RI WKH QDWXUH RI WKH GDWD� &XUUHQW KRXVHKROG

LQFRPH PLJKW LQFRUUHFWO\ PHDVXUH SDVW KRXVHKROG HQGRZPHQW DQG KHQFH LQFRUUHFWO\ PHDVXUH WKH

HmHFW RI KRXVHKROG HQGRZPHQW RQ WKH WLPLQJ RI ELUWKV� 7R DYRLG WKLV SUREOHP ZH XVH GXPPLHV

�,1&� DQG ,1&�� WR GHWHUPLQH WKH LQFRPH FDWHJRU\ RI WKH KRXVHKROG� ZKLFK PLJKW QRW KDYH

FKDQJHG HYHQ WKRXJK DFWXDO LQFRPH SRVVLEO\ KDV� :H ODWHU H[DPLQH WKH UREXVWQHVV RI WKH UHVXOWV

E\ FRQVLGHULQJ WKH HGXFDWLRQ OHYHO RI WKH KRXVHKROG KHDG DQG WKH HGXFDWLRQ OHYHO RI WKH PRWKHU DV

DOWHUQDWLYH PHDVXUHV RI KRXVHKROG TXDOLW\ HQGRZPHQW >VHH VHFWLRQ �@� 3RVVLEOH UDFLDO GLmHUHQFHV

DUH DFFRXQWHG IRU E\ WKH LQFOXVLRQ RI D VHW RI UDFH GXPPLHV �WR DFFRXQW IRU GLmHUHQFHV LQ WKH

��



LQWHUFHSW� DQG D VHW RI LQWHUDFWLRQ WHUPV �WR DFFRXQW IRU GLmHUHQFHV LQ WKH VORSHV�� 7KH UDFH

GXPPLHV WKDW ZH LQFOXGH DUH &2/285('� ,1',$1 DQG :+,7( �&2/285('  � LI WKH

KRXVHKROG LV &RORXUHG� � RWKHUZLVH� ,1',$1  � LI WKH KRXVHKROG LV ,QGLDQ� � RWKHUZLVH DQG

:+,7(  � LI WKH KRXVHKROG LV :KLWH� � RWKHUZLVH�� 7KH UHIHUHQFH FDWHJRU\ LV WKDW WKH KRXVHKROG

LV %ODFN� :H DOVR LQWHUDFW WKH WKUHH UDFH GXPPLHV ZLWK WKH JHQGHU SUHIHUHQFH YDULDEOHV DQG WKH

LQFRPH GXPPLHV� 7KH UDFH LQWHUDFWLRQ GXPPLHV DUH GHnQHG DV IROORZV�

,5�6(;35(9  6(;35(9 l&2/285('

,5�6(;35(9  6(;35(9 l ,1',$1

,5�6(;35(9  6(;35(9 l:+,7(

,5�7270$/  7270$/l &2/285('

,5�7270$/  7270$/l ,1',$1

,5�7270$/  7270$/l:+,7(

,5�',))6(;  ',))6(; l&2/285('

,5�',))6(;  ',))6(; l ,1',$1

,5�',))6(;  ',))6(; l:+,7(

,5�,1&�  ,1&�l&2/285('

,5�,1&�  ,1&�l ,1',$1

,5�,1&�  ,1&�l:+,7(

,5�,1&�  ,1&�l&2/285('

,5�,1&�  ,1&�l ,1',$1

,5�,1&�  ,1&�l:+,7(

��



)LQDOO\ ZH LQFOXGH D VHW RI SURYLQFH GXPPLHV �67$7(�� ���� 67$7(��� WR DFFRXQW IRU DQ\

XQREVHUYHG KHWHURJHQHLW\� 7KH UHIHUHQFH FDWHJRU\ LV WKDW WKH KRXVHKROG OLYHV LQ 7UDQVYDDO� 1RWH

WKH SURYLQFH GXPPLHV XVHG LQ WKH DQDO\VLV FRUUHVSRQG WR WKH SUH����� SURYLQFHV� 7KH\ KDYH QRZ

FKDQJHG� 6HH 7DEOH � IRU D GHVFULSWLRQ RI DOO WKH H[SODQDWRU\ YDULDEOHV XVHG�

,Q WKH FDVH RI 7UDQVLWLRQ �� �� 6(;35(9 UHIHUV WR WKH VH[ RI WKH nUVW FKLOG DQG$*(35(9

UHIHUV WR WKH DJH RI WKH PRWKHU DW ZKLFK VKH KDG KHU nUVW FKLOG� ,Q WKLV FDVH 7270$/ DQG

',))6(; DUH QRW LQFOXGHG DV H[SODQDWRU\ YDULDEOHV�� ,Q WKH FDVH RI 7UDQVLWLRQ � � ��

7270$/  I�� �� �J DQG ',))6(;  � LI HLWKHU RI WKH IROORZLQJ VHTXHQFH RI FKLOGUHQ LV

ERUQ IE� JJ RU IJ� EJ�� $*(35(9 UHIHUV WR WKH DJH RI WKH PRWKHU ZKHQ VKH KDG KHU VHFRQG

FKLOG� :H FDQ GHnQH 7270$/� ',))6(; DQG $*(35(9 LQ VLPLODU IDVKLRQ IRU 7UDQVLWLRQ

�� �� ,Q WKLV FDVH WKHUHIRUH 7270$/  I�� �� �� �J DQG ',))6(;  � LI DQ\ RI WKH IROORZLQJ

VHTXHQFH RI FKLOGUHQ LV ERUQ

I�E� E� J� � �E� J� E� � �E� J� J� � �J� J� E� � �J� E� J� � �J� E� E�J

7R H[DPLQH WKH VRQ SUHIHUHQFH K\SRWKHVLV ZH QHHG WR ORRN DW WKH FRHpFLHQWV RI 6(;35(9

DQG 7270$/� 7KHVH WZR YDULDEOHV DUH UHODWHG WR WKH FKLOG�TXDOLW\ HQGRZPHQW YDULDEOHV LQ

WHUPV RI RXU WKHRUHWLFDO IUDPHZRUN >VHH 6HFWLRQ �@� ,I WKHUH LV LQGHHG D SUHIHUHQFH IRU VRQV RYHU

GDXJKWHUV ZH H[SHFW WR VHH WKH IROORZLQJ�

�� $W HYHU\ WUDQVLWLRQ ZH VKRXOG REVHUYH DQ LQFUHDVHG GXUDWLRQ EHWZHHQ FKLOGUHQ IROORZLQJ WKH

ELUWK RI D VRQ L�H�� WKH FRHpFLHQW RI 6(;35(9 LV SRVLWLYH�

�� 7KH KLJKHU WKH QXPEHU RI H[LVWLQJ ER\V WKH JUHDWHU LV WKH GXUDWLRQ EHWZHHQ HDFK VXFFHVVLYH

FKLOG ZKLFK LQ WXUQ LPSOLHV WKDW WKH FRHpFLHQW RI 7270$/ LV SRVLWLYH�

�1RWLFH WKDW LQ WKLV FDVH 7270$/ DQG 6(;35(9 DUH LGHQWLFDO YDULDEOHV DQG ',))6(; LV QRW GHnQHG�
�+HUH J GHQRWHV D JLUO DQG E GHQRWHV D ER\�

��



2WKHU WHVWDEOH LPSOLFDWLRQV RI WKH WKHRUHWLFDO PRGHO DUH

�� 7KH PRUH HQGRZHG KRXVHKROGV ZLOO WHQG WR VSDFH WKH ELUWKV PRUH FORVHO\� ZKLFK LQ WXUQ

LPSOLHV WKDW WKH FRHpFLHQW RI ,1&� DQG ,1&� VKRXOG EH SRVLWLYH � KRXVHKROGV LQ WKH ORZHU

HQG RI WKH LQFRPH GLVWULEXWLRQ VFDOH KDYH D KLJKHU GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV�

�� 7KH KLJKHU WKH DJH RI WKH SDUHQW DW WKH SUHYLRXV ELUWK� WKH ORZHU LV WKH GXUDWLRQ EHWZHHQ

FKLOGUHQ DQG KHQFH WKH FRHpFLHQW RI $*(35(9 VKRXOG EH QHJDWLYH�

� 'DWD DQG 'HVFULSWLYH 6WDWLVWLFV

7KH GDWD VHW XVHG LQ WKLV SDSHU LV IURP WKH 6RXWK $IULFDQ ,QWHJUDWHG +RXVHKROG 6XUYH\ �6,+6�

���� ZKLFK LV D SDUW RI WKH :RUOG %DQN
V /LYLQJ 6WDQGDUG 0HDVXUHPHQW 6WXG\ �/606� LQ D

QXPEHU RI GHYHORSLQJ FRXQWULHV� ,Q 6RXWK $IULFD WKH VXUYH\ ZDV FRQGXFWHG LQ ���� MRLQWO\ E\ WKH

:RUOG %DQN DQG WKH 6RXWK $IULFD /DERXU DQG 'HYHORSPHQW 5HVHDUFK 8QLW �6$/'58� DW WKH

8QLYHUVLW\ RI &DSH 7RZQ� 7KLV FURVV�VHFWLRQDO GDWD VHW LV XQLTXH EHFDXVH LW LV WKH nUVW VXUYH\

WKDW FRYHUV WKH HQWLUH 6RXWK $IULFDQ SRSXODWLRQ� LQFOXGLQJ WKRVH LQ WKH SUHGRPLQDQWO\ %ODFN

?KRPHODQGV��� 7KH VDPSOH FRQVLVWV RI DSSUR[LPDWHO\ ���� KRXVHKROGV GUDZQ UDQGRPO\ IURP ���

FOXVWHUV� 7KH TXHVWLRQQDLUH DQG VXPPDU\ VWDWLVWLFV DUH FRQWDLQHG LQ 6$/'58 �������

7KH TXHVWLRQQDLUH GLG QRW DVN ZRPHQ GLUHFWO\ DERXW WKHLU IHUWLOLW\ KLVWRU\ DQG WKHUHIRUH WKH

GHWDLOHG KLVWRU\ RQ FKLOG EHDULQJ KDG WR EH FRPSXWHG IURP DYDLODEOH GDWD� (YHU\ PHPEHU RI WKH

KRXVHKROG ZDV DVNHG WKH LGHQWLnFDWLRQ FRGH RI KLV�KHU PRWKHU DQG WKHQ HDFK PRWKHU ZDV PDWFKHG

ZLWK DOO KHU FKLOGUHQ� 7KLV ZD\ ZH ZHUH DEOH WR REWDLQ WKH FKLOG EHDULQJ KLVWRU\ RI ZRPHQ ZKR

KDYH DW OHDVW RQH FKLOG ZKR LV DOLYH DW WKH WLPH RI WKH VXUYH\� +RZHYHU EHFDXVH RI WKH ZD\ WKH

�7KH ?KRPHODQGV� ZHUH GHVLJQDWHG UHVLGHQWLDO UHJLRQV IRU WKH %ODFNV GXULQJ WKH DSDUWKHLG UHJLPH� 7KHVH ZHUH

DXWRQRPRXV VWDWHV ZLWKLQ 6RXWK $IULFD�

��



GDWD ZDV FRQVWUXFWHG� ZH ZHUH DEOH WR REWDLQ WKH FKLOG FKDUDFWHULVWLFV IRU RQO\ WKH FKLOGUHQ ZKR

DUH DOLYH DW WKH WLPH RI WKH VXUYH\� ,Q SDUWLFXODU ZH KDYH QR LQIRUPDWLRQ RQ WKH FKLOGUHQ ZKR

KDYH GLHG��� 1RWH WKDW EHLQJ PDUULHG LV QRW D SUH�FRQGLWLRQ WR EHDULQJ FKLOGUHQ DQG LQ SDUWLFXODU

PRUH WKDQ ��� RI WKH ZRPHQ LQ RXU VDPSOH DUH QRW PDUULHG >VHH *DQJDGKDUDQ 	 0DLWUD ������@�

7KH FKLOG�EHDULQJ KLVWRU\ ZDV REWDLQHG IRU D VXEVHW RI WKH ZRPHQ VXUYH\HG� 7KH VDPSOH

XVHG LQ WKLV SDSHU FRQVLVWV RI ���� ZRPHQ� RI ZKRP ���� �������� DUH %ODFN� ��� ������� DUH

&RORXUHG� ��� ������� DUH ,QGLDQ DQG ��� ������� DUH :KLWH� ,Q WHUPV RI VDPSOH SURSRUWLRQV�

WKLV VDPSOH LV IDLUO\ UHSUHVHQWDWLYH RI WKH SRSXODWLRQ GLVWULEXWLRQ RI 6RXWK $IULFD� 7KH DYHUDJH

QXPEHU RI FKLOGUHQ LV ���� SHU %ODFN ZRPDQ� ���� SHU &RORXUHG ZRPDQ� ���� SHU ,QGLDQ ZRPDQ

DQG ���� SHU :KLWH ZRPDQ� 7KH %ODFNV DUH WKH SRRUHVW �PHDQ KRXVHKROG LQFRPH 5 ��������

IROORZHG E\ WKH &RORXUHG �PHDQ KRXVHKROG LQFRPH 5 ��������� ,QGLDQ �PHDQ KRXVHKROG LQFRPH

5 �������� DQG :KLWH �PHDQ KRXVHKROG LQFRPH 5 ����������

7DEOH � SUHVHQWV WKH DYHUDJH GXUDWLRQ EHWZHHQ ELUWKV DW HDFK WUDQVLWLRQ� FRQGLWLRQDO RQ WKH

VH[ RI WKH SUHYLRXV FKLOGUHQ� 1RWLFH WKDW IRU ,QGLDQ KRXVHKROGV� WKH DYHUDJH GXUDWLRQ EHWZHHQ

FKLOG � DQG FKLOG � LV VLJQLnFDQWO\ KLJKHU LI WKH nUVW FKLOG LV D ER\ � ����� PRQWKV FRPSDUHG

WR ����� PRQWKV LI WKH nUVW FKLOG LV D JLUO� 7KH DYHUDJH GXUDWLRQ LV QRW VLJQLnFDQWO\ GLmHUHQW

FRQWUROOLQJ IRU WKH VH[ RI WKH nUVW FKLOG IRU ZRPHQ EHORQJLQJ WR WKH RWKHU UDFHV� 7KH DYHUDJH

GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � LV PRQRWRQLFDOO\ LQFUHDVLQJ LQ WKH QXPEHU RI H[LVWLQJ VRQV

IRU WKH ,QGLDQ ZRPHQ � WKH DYHUDJH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � LV ����� PRQWKV ZKHQ

ERWK FKLOG � DQG FKLOG � DUH JLUOV� LV ����� PRQWKV ZKHQ RQH RI FKLOG � DQG FKLOG � LV D ER\ DQG LV

���� PRQWKV ZKHQ ERWK FKLOG � DQG FKLOG � DUH ER\V� 7KLV PRQRWRQLF UHODWLRQVKLS EHWZHHQ WKH VH[

��7KLV SUREOHP GRHV QRW H[LVW LQ VRPH RWKHU VLPLODU VXUYH\V � IRU H[DPSOH IRU WKH 3DNLVWDQ ,QWHJUDWHG +RXVHKROG

6XUYH\ �3,+6�� FRQGXFWHG E\ WKH :RUOG %DQN LQ ����� HDFK ?HYHU PDUULHG ZRPDQ� ZDV DVNHG DERXW KHU FKLOG

EHDULQJ KLVWRU\ DQG ZKHWKHU HDFK FKLOG LV DOLYH RU GHDG DW WKH WLPH RI WKH VXUYH\�

��



RI WKH H[LVWLQJ FKLOGUHQ DQG WKH GXUDWLRQ EHWZHHQ FKLOGUHQ� KRZHYHU GRHV QRW KROG IRU 1RQ�,QGLDQ

ZRPHQ� )RU &RORXUHG DQG :KLWH ZRPHQ WKH DYHUDJH GXUDWLRQ LV WKH KLJKHVW LI FKLOG � DQG FKLOG �

DUH RI GLmHUHQW VH[� ZKLOH IRU %ODFN ZRPHQ WKH DYHUDJH GXUDWLRQ LV WKH ORZHVW LI FKLOG � DQG FKLOG

� DUH RI GLmHUHQW VH[�

7KH 3DULW\ SURJUHVVLRQ UDWLRV SUHVHQWHG LQ 7DEOH � VKRZ WKDW ����� %ODFN� ����� &RORXUHG�

����� ,QGLDQ DQG ����� :KLWH ZRPHQ JR RQ WR KDYH D VHFRQG FKLOG� 1RWH WKDW SDULW\ SURJUHVVLRQ

UHIHUV WR WKH SHUFHQWDJH ZKR JR RQ WR WKH QH[W OHYHO � LQ WKLV FDVH WKH SHUFHQWDJH ZKR KDYH DQ

DGGLWLRQDO FKLOG DW HDFK WUDQVLWLRQ� +RZHYHU WKH SURSRUWLRQ RI ZRPHQ ZKR JR RQ WR KDYH D WKLUG

FKLOG GURSV VLJQLnFDQWO\ IRU WKH &RORXUHG� ,QGLDQ DQG :KLWH ZRPHQ� 2I WKH ZRPHQ ZKR KDYH

PRUH WKDQ RQH FKLOG� RQO\ ����� RI &RORXUHG ����� RI ,QGLDQ DQG ����� RI :KLWH ZRPHQ JR RQ WR

KDYH D WKLUG FKLOG� :H nQG DQ HYHQ ODUJHU GURS LQ WKH SURSRUWLRQ RI ZRPHQ ZKR JR RQ WR KDYH D

IRXUWK FKLOG� 7DEOH � DOVR SUHVHQWV SDULW\ SURJUHVVLRQ UDWLRV FRQGLWLRQDO RQ WKH VH[ PL[ RI H[LVWLQJ

FKLOGUHQ� ([FHSW IRU &RORXUHG ZRPHQ� WKH SDULW\ SURJUHVVLRQ UDWLR LV QRW GLmHUHQW FRQGLWLRQDO RQ

WKH VH[ RI WKH nUVW FKLOG� )RU &RORXUHG ZRPHQ� WKH SURSRUWLRQ RI ZRPHQ ZKR JR RQ WR KDYH D

VHFRQG FKLOG LV VLJQLnFDQWO\ KLJKHU LI WKH nUVW FKLOG LV D ER\� 7KH SURSRUWLRQ RI ZRPHQ ZKR JR

RQ WR KDYH D WKLUG FKLOG LV WKH KLJKHVW DPRQJ WKH %ODFNV DQG WKH ORZHVW DPRQJ WKH :KLWHV� 7KH

SURSRUWLRQ RI &RORXUHG� ,QGLDQ DQG :KLWH ZRPHQ ZKR JR RQ WR KDYH D WKLUG FKLOG LV VLJQLnFDQWO\

KLJKHU LI WKH nUVW WZR FKLOGUHQ DUH RI WKH VDPH VH[� 1RWLFH DOVR WKDW WKH SURSRUWLRQ RI ,QGLDQ

ZRPHQ ZKR JR RQ WR KDYH D WKLUG FKLOG LV VLJQLnFDQWO\ KLJKHU LI ERWK FKLOG � DQG FKLOG � DUH JLUOV�

,Q FDVH RI 7UDQVLWLRQ � � � WKH VH[�PL[ RI WKH H[LVWLQJ FKLOGUHQ GRHV QRW VLJQLnFDQWO\ DmHFW WKH

SDULW\ SURJUHVVLRQ UDWLRV�

7KH SUREOHP ZLWK XVLQJ SDULW\ SURJUHVVLRQ UDWLRV DV D PHDVXUH RI WKH GHVLUH WR KDYH DQRWKHU

FKLOG LV WKDW LW LV YHU\ GLpFXOW WR WKURZ PXFK OLJKW RQ GHVLUHG IHUWLOLW\ IURP REVHUYHG EHKDYLRXU�

��



,Q SDUWLFXODU� WKH PDMRU SUREOHP DULVHV LQ WKH DQDO\VLV RI ?FRPSOHWH YHUVXV LQFRPSOHWH IDPLOLHV��

/HW XV FRQVLGHU DQ H[DPSOH� &RQVLGHU D ZRPDQ ZKR LV �� \HDUV ROG DW WKH WLPH RI WKH VXUYH\

DQG KDV RQO\ RQH FKLOG� 2QH FRXOG DUJXH WKDW WKLV ZRPDQ KDV VWRSSHG DW RQH FKLOG DQG WKLV

LV KHU GHVLUHG QXPEHU� VLQFH VKH LV SDVW WKH FKLOG EHDULQJ DJH� 2Q WKH RWKHU KDQG FRQVLGHU D

ZRPDQ ZKR LV �� \HDUV ROG DW WKH WLPH RI WKH VXUYH\ ZKR DOVR KDV RQH FKLOG� )RU WKLV ZRPDQ WKH

REVHUYHG IHUWLOLW\ GRHV QRW DOORZ XV WR VD\ DQ\WKLQJ DERXW KHU GHVLUHG IHUWLOLW\� EHFDXVH VKH KDV QRW

QHFHVVDULO\ FRPSOHWHG KHU FKLOG EHDULQJ� 7R DFFRXQW IRU WKLV SUREOHP� ZH FDQ HLWKHU H[DPLQH WKH

SDULW\ SURJUHVVLRQV IRU ZRPHQ EH\RQG D FHUWDLQ DJH >IRU H[DPSOH +DXJKWRQ 	 +DXJKWRQ ������

FRQVWUDLQ WKHLU VDPSOH WR LQFOXGH ZRPHQ ZKR DUH PRUH WKDQ ���� \HDUV ROG@ RU XVH D FRKRUW OHYHO

DQDO\VLV� (LWKHU ZD\� WKH VDPSOH VL]H EHFRPHV YHU\ VPDOO LQ VRPH FDVHV� ,Q WKLV SDSHU WKHUHIRUH

ZH IRFXV RQO\ RQ WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH ELUWKV� WDNLQJ LQWR DFFRXQW WKH IDFW WKDW VRPH

ZRPHQ KDYH QRW FRPSOHWHG WKHLU IDPLOLHV �WKH FHQVRULQJ LVVXH��

� 5HVXOWV

7DEOH � SUHVHQWV WKH DFFHOHUDWHG KD]DUG UHJUHVVLRQ UHVXOWV RI HTXDWLRQ ���� IRU WKH MRLQW HVWLPDWLRQ

DFURVV UDFHV DW HDFK WUDQVLWLRQ� 3DQHO $ SUHVHQWV WKH WUDQVLWLRQ IURP WKH nUVW WR WKH VHFRQG FKLOG

��� ��� 3DQHO % WKH WUDQVLWLRQ IURP WKH VHFRQG WR WKH WKLUG FKLOG ��� �� DQG 3DQHO & WKH

WUDQVLWLRQ IURP WKH WKLUG WR WKH IRXUWK FKLOG ��� ��� $ QHJDWLYH VLJQ RQ WKH FRHpFLHQW GHFUHDVHV

WKH GXUDWLRQ �DQG LQFUHDVHV WKH KD]DUG� EHWZHHQ VXFFHVVLYH ELUWKV ZKLOH D SRVLWLYH VLJQ LQFUHDVHV

WKH GXUDWLRQ �DQG GHFUHDVHV WKH KD]DUG� EHWZHHQ VXFFHVVLYH ELUWKV� 1RWH WKDW DW HDFK WUDQVLWLRQ

WKH HVWLPDWHG DFFHOHUDWLRQ IDFWRU LV JLYHQ E\ Hn � 7KH DFFHOHUDWLRQ IDFWRU KHOSV LQ LVRODWLQJ WKH

PDJQLWXGH RI WKH HmHFW RI D SDUWLFXODU YDULDEOH RQ GXUDWLRQ� ,I WKH DFFHOHUDWLRQ IDFWRU LV JUHDWHU

WKDQ XQLW\ WKHQ WKDW YDULDEOH LQFUHDVHV WKH GXUDWLRQ DQG LI LW LV OHVV WKDQ XQLW\ WKHQ LW GHFUHDVHV

��



WKH GXUDWLRQ EHWZHHQ FKLOGUHQ�

/HW XV nUVW FRQVLGHU 7UDQVLWLRQ �� �� ,Q WKLV FDVH WKH RQO\ JHQGHU SUHIHUHQFH YDULDEOH WKDW ZH

LQFOXGH LQ RXU UHJUHVVLRQ LV 6(;35(9 � )RU VRQ SUHIHUHQFH WR H[LVW WKH FRHpFLHQW RI 6(;35(9

PXVW EH SRVLWLYH� 7KRXJK 6(;35(9 LV QRW VLJQLnFDQW IRU WKH ZKROH VDPSOH� ZKHQ LW LV LQWHU�

DFWHG ZLWK WKH UDFH GXPPLHV WKHQ IRU WKH ,QGLDQ FDVH� WKH LQWHUDFWLRQ WHUP �,5�6(;35(9 � LV

SRVLWLYH DQG VLJQLnFDQW� )RU ,QGLDQ KRXVHKROGV WKHUHIRUH WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG �

LV KLJKHU LI WKH nUVW FKLOG LV PDOH� 7KH HVWLPDWHG DFFHOHUDWLRQ IDFWRUV DUH JLYHQ E\ ����� ���� DQG

���� IRU &RORXUHG� ,QGLDQ DQG :KLWH ZRPHQ UHVSHFWLYHO\� :KDW WKLV PHDQV LV WKDW FRQWUROOLQJ IRU

WKH RWKHU FKDUDFWHULVWLFV� WKH HmHFW RI KDYLQJ D VRQ FRPSDUHG WR D GDXJKWHU nUVW LV WR OHDYH WKH

GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � XQDmHFWHG IRU &RORXUHG DQG :KLWH ZRPHQ DQG VLJQLnFDQWO\

LQFUHDVH WKH GXUDWLRQ �E\ D IDFWRU RI ����� IRU ,QGLDQ ZRPHQ� 7KH KLJKHU WKH DJH DW ZKLFK D

ZRPDQ KDV KHU nUVW FKLOG� WKH ORZHU LV WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � �$*(35(9 LV

QHJDWLYH IRU DOO ZRPHQ�� 7KLV LPSOLHV WKDW WKH SDUHQWDO DJH HmHFW RQ WKH GXUDWLRQ EHWZHHQ ELUWKV

LV QHJDWLYH� 7KH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � LV ORZHU IRU ZRPHQ OLYLQJ LQ UXUDO DUHDV DQG

ZRPHQ LQ ORZHU LQFRPH KRXVHKROGV ZDLW PRUH WR KDYH WKHLU QH[W FKLOG �WKLV FRXOG EH D UHoHFWLRQ

RI UHVRXUFH FRQVWUDLQWV IRU KDYLQJ DGGLWLRQDO FKLOGUHQ��

7KH UHVXOWV IRU WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � DUH SUHVHQWHG LQ 3DQHO %� 7KH

UDFH GXPP\ IRU &RORXUHG KRXVHKROGV �&2/285('� LV QHJDWLYH DQG VLJQLnFDQW LPSO\LQJ WKDW

WKH &RORXUHG KRXVHKROGV KDYH D VKRUWHU GXUDWLRQ EHWZHHQ WKH VHFRQG DQG WKH WKLUG FKLOG DV

FRPSDUHG WR %ODFN KRXVHKROGV� 2QFH DJDLQ 6(;35(9 LV QRW VLJQLnFDQW IRU WKH HQWLUH VDPSOH�

KRZHYHU ZKHQ LW LV LQWHUDFWHG ZLWK WKH GXPP\ IRU WKH ,QGLDQ KRXVHKROG� WKHQ WKH LQWHUDFWLRQ WHUP

�,5�6(;35(9 � LQFUHDVHV WKH GXUDWLRQ� +HQFH IRU WKH ,QGLDQ KRXVHKROGV� LI WKH VHFRQG FKLOG LV

D ER\ LW LQFUHDVHV WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG �� :H DOVR VHH WKDW ,5�7270$/ LV

��



SRVLWLYH DQG VLJQLnFDQW ZKLFK LPSOLHV WKDW DQ LQFUHDVH LQ WKH WRWDO QXPEHU RI VRQV WKH ZRPDQ KDV�

VLJQLnFDQWO\ UHGXFHV WKH KD]DUG DQG FRQVHTXHQWO\ LQFUHDVHV WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG

� IRU WKH ,QGLDQ KRXVHKROGV� ,QWHUHVWLQJO\ LW PLJKW EH QRWHG WKDW ,5�6(;35(9 LV QHJDWLYH DQG

VLJQLnFDQW ZKLFK LPSOLHV WKDW IRU WKH &RORXUHG KRXVHKROGV LI WKH VHFRQG FKLOG LV D ER\ LW UHGXFHV

WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG �� 7KH FRUUHVSRQGLQJ HVWLPDWHG DFFHOHUDWLRQ IDFWRUV DUH

JLYHQ E\ ����� ���� DQG ���� IRU &RORXUHG� ,QGLDQ DQG :KLWH ZRPHQ UHVSHFWLYHO\� &HWHULV SDULEXV�

WKH DFFHOHUDWLRQ HmHFW RI WKH VHFRQG FKLOG EHLQJ D VRQ UHODWLYH WR D GDXJKWHU LV WR OHDYH WKH GXUDWLRQ

EHWZHHQ FKLOG � DQG FKLOG � XQDmHFWHG IRU :KLWH ZRPHQ� GHFUHDVH WKH GXUDWLRQ �E\ D IDFWRU RI

����� IRU &RORXUHG ZRPHQ DQG LQFUHDVH WKH GXUDWLRQ �E\ D IDFWRU RI ����� IRU ,QGLDQ ZRPHQ� )RU

WKH ZKROH VDPSOH� LI FKLOG � DQG FKLOG � DUH RI GLmHUHQW VH[ WKHQ WKH GXUDWLRQ EHWZHHQ FKLOG �

DQG FKLOG � GHFUHDVHV� +RZHYHU ,5�',))6(;� ,5�',))6(; DQG ,5�',))6(; DUH DOO

SRVLWLYH DQG VLJQLnFDQW ZKLFK LPSOLHV WKDW &RORXUHG� ,QGLDQ DQG :KLWH ZRPHQ ZDLW ORQJHU WKDQ

%ODFN ZRPHQ IRU WKHLU WKLUG FKLOG DV WKH\ DOUHDG\ KDYH RQH FKLOG RI HDFK JHQGHU� :RPHQ UHVLGLQJ

LQ UXUDO DUHDV KDYH KLJKHU KD]DUG UDWLRV DQG ZDLW OHVV IRU DQRWKHU FKLOG�

3DQHO & SUHVHQWV WKH UHVXOWV IRU 7UDQVLWLRQ �� �� 7KH VH[ SUHIHUHQFH YDULDEOHV DUH QRW VLJQLn�

FDQW IRU WKH HQWLUH VDPSOH� :RPHQ LQ UXUDO DUHDV KDYH D ORZHU GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG

� DQG ZRPHQ LQ ORZHU LQFRPH KRXVHKROGV ZDLW PRUH WR KDYH WKHLU QH[W FKLOG� ,QWHUDFWLQJ LQFRPH

ZLWK UDFH KRZHYHU VKRZV WKDW :KLWH ZRPHQ LQ WKH ORZHU LQFRPH JURXS DQG &RORXUHG ZRPHQ LQ

PHGLXP LQFRPH KRXVHKROGV KDYH D ORZHU GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � �,5�,1&� DQG

,5�,1&� DUH QHJDWLYH DQG VLJQLnFDQW��

7KH GXUDWLRQ DQDO\VLV IRU WKH HQWLUH VDPSOH VXJJHVWV WKDW WKH UHVXOWV IRU WKH IRXU UDFHV LQ

6RXWK $IULFD DUH UDWKHU GLmHUHQW� :KHQ ZH MRLQWO\ HVWLPDWH WKH GXUDWLRQV DFURVV DOO UDFHV ZH

DUH LQ HmHFW LPSRVLQJ D UHVWULFWLRQ WKDW WKH VFDOH DQG VKDSH SDUDPHWHUV IRU WKH GLVWULEXWLRQ

��



�� DQG }� DUH WKH VDPH IRU DOO UDFHV L�H�� ��  ��  ��  �� DQG }�  }�  }�  }�� ZKHUH

WKH VXEVFULSWV GHQRWH WKH UDFH RI WKH KRXVHKROG ��  %ODFN� �  &RORXUHG� �  ,QGLDQ DQG

�  :KLWH�� +RZHYHU WKH QXOO K\SRWKHVLV +� � ��  ��  ��  ���}�  }�  }�  }� LV

UHMHFWHG XVLQJ D VWDQGDUG /LNHOLKRRG UDWLR WHVW� +HQFH LW LV PRUH HpFLHQW WR HVWLPDWH WKH GXUDWLRQ

EHWZHHQ VXFFHVVLYH FKLOGUHQ VHSDUDWHO\ E\ UDFH� 7KHVH UHVXOWV DUH SUHVHQWHG LQ 7DEOH � �D� E DQG

E�� :KLOH WKH UHVXOWV DUH VLPLODU WR WKH RQHV GLVFXVVHG DERYH� VHSDUDWLQJ WKH DQDO\VLV E\ UDFH�

IXUWKHU VWUHQJWKHQV WKH YLHZ WKDW JHQGHU SUHIHUHQFH LV VLJQLnFDQW IRU ,QGLDQ KRXVHKROGV� 1RWLFH

WKDW IRU WKH ,QGLDQ KRXVHKROGV WKH SUHIHUUHG GLVWULEXWLRQ LV :HLEXOO ZKLOH IRU WKH RWKHU UDFHV� WKH

SUHIHUUHG GLVWULEXWLRQ LV *DPPD� )RU WKH ,QGLDQ KRXVHKROGV �  � FDQQRW EH UHMHFWHG XVLQJ D

VWDQGDUG :DOG WHVW DQG WKH ORZHVW $NDLNH ,QIRUPDWLRQ &ULWHULRQ LV REWDLQHG E\ XVLQJ D :HLEXOO

GLVWULEXWLRQ�

2XU UHVXOWV WKHUHIRUH VXJJHVW WKDW WKH SUHIHUHQFH IRU VRQV H[LVWV RQO\ IRU WKH ,QGLDQ KRXVHKROGV�

7DEOH � SUHVHQWV WKH UHVXOWV VHSDUDWHO\ IRU WKH ,QGLDQ KRXVHKROGV DW WKH WKUHH WUDQVLWLRQV� 7KH

UHJUHVVLRQ UHVXOWV VKRZ WKDW WKH SUHGLFWHG GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � LV �� PRQWKV LI

WKH nUVW FKLOG LV D ER\ DQG LV �� PRQWKV LI WKH nUVW FKLOG LV D JLUO� WKH SUHGLFWHG GXUDWLRQ EHWZHHQ

FKLOG � DQG FKLOG � LV �� PRQWKV LI WKH VHFRQG FKLOG LV D ER\ DQG �� PRQWKV LI WKH VHFRQG FKLOG LV

D JLUO DQG nQDOO\ WKH SUHGLFWHG GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � LV ���� PRQWKV LI WKH WKLUG

FKLOG LV D ER\ DQG ���� PRQWKV LI WKH WKLUG FKLOG LV D JLUO� ,Q HDFK RI WKHVH FDVHV WKH SUHGLFWHG

GXUDWLRQ ZDV FRPSXWHG IRU DQ ,QGLDQ ZRPDQ� OLYLQJ LQ 1DWDO DQG EHORQJLQJ WR WKH ORZHVW LQFRPH

FODVV ZLWK WKH RWKHU H[SODQDWRU\ YDULDEOHV KHOG FRQVWDQW DW WKHLU VDPSOH PHDQV� 7KH HVWLPDWHG

KD]DUG IXQFWLRQV �IRU DQ ,QGLDQ ZRPDQ� OLYLQJ LQ 1DWDO DQG EHORQJLQJ WR WKH ORZHVW LQFRPH FODVV

ZLWK WKH RWKHU H[SODQDWRU\ YDULDEOHV ZHUH KHOG FRQVWDQW DW WKHLU VDPSOH PHDQV� DUH SUHVHQWHG LQ

)LJXUHV �� � DQG � IRU WKH WKUHH 7UDQVLWLRQV� 1RWH WKDW DW HDFK WUDQVLWLRQ WKH HVWLPDWHG KD]DUG RI

��



KDYLQJ DQRWKHU FKLOG LV KLJKHU LI WKH SUHYLRXV FKLOG LV D JLUO� 7KH UHVXOWV IRU WKH ,QGLDQ KRXVHKROGV

FDQ WKHUHIRUH EH VXPPDULVHG DV IROORZV >VHH DOVR 7DEOH �@�

�� 7KH FRHpFLHQW RI 6(;35(9 LV SRVLWLYH DQG VLJQLnFDQW DW HYHU\ WUDQVLWLRQ� 6R LUUHVSHFWLYH

RI WKH QXPEHU RI FKLOGUHQ� ,QGLDQ ZRPHQ GHOD\ KDYLQJ DQRWKHU FKLOG LI WKHLU nUVW ERUQ LV D

VRQ�

�� ,Q 7UDQVLWLRQ � � � WKH FRHpFLHQW RI 7270$/ LV SRVLWLYH DQG VLJQLnFDQW LPSO\LQJ WKDW

DQ LQFUHDVH LQ WKH WRWDO QXPEHU RI VRQV WKH ZRPDQ KDV� VLJQLnFDQWO\ LQFUHDVHV WKH GXUDWLRQ

EHWZHHQ FKLOG � DQG FKLOG ��

�� 7KH GLmHUHQW VH[ GXPP\ ',))6(; LV QRW VLJQLnFDQW LQ DQ\ RI WKH WUDQVLWLRQV�

:KLOH ',))6(; LV QRW VLJQLnFDQW IRU WKH ,QGLDQ KRXVHKROGV� LQ WKH FDVH RI 7UDQVLWLRQ

� � � WKH FRHpFLHQW RI ',))6(; LV VLJQLnFDQWO\ GLmHUHQW IURP ]HUR IRU WKH &RORXUHG DQG

:KLWH KRXVHKROGV� 7KH FRHpFLHQW RI ',))6(; LV SRVLWLYH DQG VLJQLnFDQW LPSO\LQJ WKDW LI FKLOG

� DQG FKLOG � DUH RI GLmHUHQW VH[� WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG � LV KLJKHU� ,Q WKH FDVH

RI 7UDQVLWLRQ � � � ',))6(; LV SRVLWLYH DQG VLJQLnFDQW RQO\ IRU WKH :KLWH KRXVHKROGV� >6HH

7DEOHV �D� �E DQG �F@�

2XU UHVXOWV DSSHDU WR UHIXWH WKH XVXDO DUJXPHQWV IRU VRQ SUHIHUHQFH � FRQWULEXWLQJ VXSSRUW

IRU HOGHUO\ SDUHQWV DQG FRQWULEXWLQJ WR KRXVHKROG LQFRPH DQG LQVWHDG VXJJHVW WKH LPSRUWDQFH

RI UHOLJLRXV EHOLHIV DQG VRFLDO FXVWRPV �GRZU\ V\VWHP� OLQHDJH� IDPLOLDO DQG NLQVKLS WLHV HWF�� LQ

GLUHFWLQJ SDUHQWDO SUHIHUHQFHV� $V DUJXHG HDUOLHU LW LV QRW SDUWLFXODUO\ VXUSULVLQJ WKDW WKH ,QGLDQ

KRXVHKROGV EHKDYH GLmHUHQWO\ IURP WKH RWKHUV LQ 6RXWK $IULFD� 7KH PDOH GRPLQDWHG �SDWHUQDOLVWLF�

NXWXP ZKLFK IRUPV DQ H[WUHPHO\ LPSRUWDQW DVSHFW RI ,QGLDQ OLIH LQ 6RXWK $IULFD SRVVLEO\ SOD\V DQ

LPSRUWDQW UROH LQ WKH SUHIHUHQFH IRU WKH PDOH FKLOG� $GGLWLRQDOO\� WKH WUDGLWLRQDO ,QGLDQ FXVWRP

��



RI GRZU\ �ZKHUH WKH IDPLO\ RI WKH EULGH SD\V WKH IDPLO\ RI WKH JURRP� DV RSSRVHG WR WKH FXVWRP

RI EULGH SULFH LQ %ODFN DQG &RORXUHG KRXVHKROGV �ZKHUH WKH JURRP SD\V WKH VR�FDOOHG EULGH�SULFH

WR WKH IDPLO\ RI WKH EULGH� FRXOG DOVR EH D PDMRU UHDVRQ IRU VXFK GLmHUHQW SDUHQWDO SUHIHUHQFHV

IRU WKH ,QGLDQ KRXVHKROGV� &RQYHUVDWLRQV ZLWK HFRQRPLVWV DW 6$/'58 VHHP WR FRUURERUDWH WKLV

YLHZ���

� 5REXVWQHVV

:H WHVW IRU UREXVWQHVV E\ HVWLPDWLQJ WKH PRGHO XVLQJ DOWHUQDWLYH H[SODQDWRU\ YDULDEOHV� 7KH

LQFOXVLRQ RI LQFRPH FDWHJRU\ GXPPLHV DV H[SODQDWRU\ YDULDEOHV LQ WKH SUHYLRXV VHFWLRQ HQDEOHG XV

WR GLmHUHQWLDWH WKH EHKDYLRXU RI ZRPHQ DFURVV WKH GLmHUHQW LQFRPH FDWHJRULHV� +RZHYHU� LW FRXOG

EH WKH FDVH WKDW WKH EHKDYLRXU RI LQGLYLGXDOV ZLWKLQ HDFK FDWHJRU\ LV DOVR GLmHUHQW� GHSHQGLQJ

RQ WKH QXPEHU RI H[LVWLQJ VRQV� VH[ RI WKH SUHYLRXV FKLOG DQG WKH VH[ FRPSRVLWLRQ RI WKH H[LVWLQJ

FKLOGUHQ� 7R DFFRXQW IRU WKLV� ZH LQWHUDFW WKH LQFRPH GXPPLHV ZLWK HDFK RI WKH JHQGHU SUHIHUHQFH

YDULDEOHV DV IROORZV�

,6(;3,1&�  ,1&�l 6(;35(9

,6(;3,1&�  ,1&�l 6(;35(9

,7270,1&�  ,1&�l 7270$/

,7270,1&�  ,1&�l 7270$/

,',))6,1&�  ,1&�l',))6(;

,',))6,1&�  ,1&�l',))6(;

��3ULYDWH FRQYHUVDWLRQV ZLWK 'XGOH\ +RUQHU DQG )UDQFLV :LOVRQ DW 6$/'58� 8QLYHUVLW\ RI &DSHWRZQ� )XUWKHU

JLYHQ WKDW PRUH WKDQ ��� RI DOO ,QGLDQV LQ 6RXWK $IULFD LQ���� ZHUH +LQGXV� WKLV DUJXPHQW VHHPV WR PDNH VHQVH�

��



7KH UHVXOWV IRU WKH ,QGLDQ KRXVHKROGV DUH SUHVHQWHG LQ 7DEOH �� 7KH LQWHUDFWLRQ YDULDEOHV KDYH

QR VLJQLnFDQW LPSDFW RQ WKH GXUDWLRQ EHWZHHQ WKH nUVW DQG WKH VHFRQG FKLOG� ,Q WKH FDVH RI 7UDQ�

VLWLRQ � � �� ,7270,1&� LV SRVLWLYH DQG VLJQLnFDQW � WKLV LPSOLHV WKDW IRU ZRPHQ EHORQJLQJ

WR WKH VHFRQG LQFRPH FDWHJRU\� DQ LQFUHDVH LQ WKH QXPEHU RI H[LVWLQJ VRQV LQFUHDVHV WKH GXUDWLRQ

EHWZHHQ WKH VHFRQG DQG WKLUG FKLOG� +RZHYHU LQ WKLV FDVH 6(;35(9 DQG 7270$/ GR QRW

VLJQLnFDQWO\ DmHFW WKH GXUDWLRQ EHWZHHQ FKLOG � DQG FKLOG �� 7KH HmHFWV RI WKH LQWHUDFWLRQ YDUL�

DEOHV DUH QRW DQ\ VWURQJHU LQ WKH FDVH RI 7UDQVLWLRQ �� �� +HUH ,',))6,1&� LV QHJDWLYH DQG

VLJQLnFDQW� +RZHYHU LQ WKLV FDVH 6(;35(9 LV QRW VLJQLnFDQW� EXW 7270$/ DQG ',))6(;

DUH� 7KHUHIRUH ZH nQG WKDW WKH JUHDWHU WKH QXPEHU RI VRQV WKH ORZHU LV WKH GXUDWLRQ EHWZHHQ FKLOG

� DQG FKLOG � DQG PRWKHUV ZKR KDYH FKLOGUHQ RI GLmHUHQW VH[HV GHOD\ FRQFHLYLQJ IRU WKH IRXUWK

WLPH� 7KHUH DSSHDUV WR EH D VZLWFK LQ SUHIHUHQFHV � ,QGLDQ ZRPHQ DIWHU UHDFKLQJ D WDUJHW QXPEHU

RI VRQV� QRZ ZDQW WR KDYH D GDXJKWHU�

,W FRXOG EH DUJXHG WKDW LQ HVWLPDWLQJ GXUDWLRQ EHWZHHQ ELUWKV� WKH XVH RI KRXVHKROG LQFRPH

DV D PHDVXUH RI KRXVHKROG TXDOLW\ HQGRZPHQW FRXOG OHDG WR HQGRJHQLHW\ SUREOHPV � GHFLVLRQV

UHJDUGLQJ GXUDWLRQ EHWZHHQ ELUWKV PLJKW DmHFW ODERXU VXSSO\ GHFLVLRQV RI ZRPHQ DQG WKDW LQ WXUQ

PLJKW DmHFW KRXVHKROG LQFRPH >VHH $QJULVW 	 (YDQV ������@� 7R DYRLG WKLV SRWHQWLDO HQGRJHQLHW\

SUREOHP ZH FRQVLGHU DOWHUQDWLYH VSHFLnFDWLRQV IRU WKH KRXVHKROG TXDOLW\ HQGRZPHQW YDULDEOH� 7KH

WZR DOWHUQDWLYHV WKDW ZH FRQVLGHU DUH WKH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH PRWKHU DQG

WKH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH KRXVHKROG KHDG� 1RWH WKDW HYHQ WKH XVH RI WKH

KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH PRWKHU FRXOG OHDG WR VLPLODU HQGRJHQLHW\ SUREOHPV���

7KH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH KRXVHKROG KHDG LV PHDVXUHG E\ WKUHH GXPP\

YDULDEOHV 35,06&+� 35,03/86 DQG 6(&21'$5 �35,06&+  � LI WKH KLJKHVW OHYHO RI

��$FWXDOO\ D FRPSOHWH PRGHO ZRXOG UHTXLUH D MRLQW HVWLPDWLRQ RI HGXFDWLRQ OHYHO DWWDLQHG� IHUWLOLW\ GHFLVLRQV DQG

ODERXU VXSSO\ GHFLVLRQV� )RU WKH SXUSRVHV RI WKLV SDSHU ZH GR QRW FRQGXFW WKH MRLQW HVWLPDWLRQ�

��



HGXFDWLRQ DWWDLQHG E\ WKH KRXVHKROG KHDG LV SULPDU\ VFKRRO DQG � RWKHUZLVH� 35,03/86  � LI

WKH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH KRXVHKROG KHDG LV PRUH WKDQ SULPDU\ VFKRRO EXW QRW

VHFRQGDU\ VFKRRO DQG � RWKHUZLVH� 6(&21'$5  � LI WKH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\

WKH KRXVHKROG KHDG LV VHFRQGDU\ VFKRRO RU DERYH DQG � RWKHUZLVH���� /LNHZLVH WKH KLJKHVW OHYHO RI

HGXFDWLRQ DWWDLQHG E\ WKH PRWKHU LV PHDVXUHG E\ WKUHH GXPP\ YDULDEOHV ('8&0�� ('8&0�

DQG('8&0� �('8&0�  � LI WKH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH PRWKHU LV SULPDU\

VFKRRO DQG � RWKHUZLVH� ('8&0�  � LI WKH KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH PRWKHU

LV PRUH WKDQ SULPDU\ VFKRRO EXW QRW VHFRQGDU\ VFKRRO DQG � RWKHUZLVH� ('8&0�  � LI WKH

KLJKHVW OHYHO RI HGXFDWLRQ DWWDLQHG E\ WKH PRWKHU LV VHFRQGDU\ VFKRRO RU DERYH DQG � RWKHUZLVH����

7KH UHVXOWV DUH UREXVW ZLWK UHVSHFW WR WKH FKRLFH RI WKH PHDVXUH RI KRXVHKROG TXDOLW\ HQGRZPHQW

WKDW ZH XVH� ,Q SDUWLFXODU LQ WKH FDVH RI WKH ,QGLDQ KRXVHKROGV WKH JHQGHU SUHIHUHQFH YDULDEOHV

DUH H[DFWO\ RI WKH VDPH VLJQ DV LQ WKH EHQFK PDUN FDVH �ZKHUH ZH XVH KRXVHKROG LQFRPH GXPPLHV

DV D PHDVXUH RI WKH KRXVHKROG TXDOLW\ HQGRZPHQW��

,W FDQ DOVR EH DUJXHG WKDW HPSOR\PHQW RSSRUWXQLWLHV IRU ZRPHQ ZRXOG LQoXHQFH WKH GXUDWLRQ

EHWZHHQ ELUWKV� ZLWK ZRPHQ ZKR DUH HPSOR\HG KDYLQJ ORQJHU GXUDWLRQ WKDQ ZRPHQ ZKR DUH QRW

HPSOR\HG� 7KH GDWD ZH KDYH RQ HPSOR\PHQW LV QRW UHWURVSHFWLYH LQ QDWXUH� L�H�� WKH TXHVWLRQ

DVNHG LQ WKH VXUYH\ DGGUHVVHV ZKHWKHU WKH PRWKHU LV FXUUHQWO\ HPSOR\HG� QRW ZKHQ WKH FKLOG ZDV

ERUQ� :H LQFOXGH (03/2< �(03/2<  � LI WKH ZRPDQ LV FXUUHQWO\ HPSOR\HG� � RWKHUZLVH�

LQ RXU UREXVWQHVV FKHFN WR H[DPLQH LI WKLV YDULDEOH KHOSV LQ H[SODLQLQJ GXUDWLRQ EHWZHHQ FKLOGUHQ�

:H nQG WKDW (03/2< LV QRW VLJQLnFDQW� D UHVXOW ZKLFK LV QRW YHU\ VXUSULVLQJ JLYHQ WKH QDWXUH

RI WKH GDWD DYDLODEOH RQ HPSOR\PHQW� 0RUHRYHU WKH LQFOXVLRQ RI (03/2< GRHV QRW KDYH DQ\

HmHFW RQ JHQGHU SUHIHUHQFH� $QRWKHU YDULDEOH WKDW FRXOG DmHFW GXUDWLRQ EHWZHHQ FKLOGUHQ LV

��7KH UHIHUHQFH FDWHJRU\ LV WKDW WKH KRXVHKROG KHDG KDV QR HGXFDWLRQ 12('8&�

��2QFH DJDLQ WKH UHIHUHQFH FDWHJRU\ LV WKDW WKH PRWKHU KDV QR HGXFDWLRQ ('80��

��



ZKHWKHU WKH ZRPDQ OLYHV LQ DQ H[WHQGHG �MRLQW� IDPLO\ RU D QXFOHDU IDPLO\� ,Q DQ H[WHQGHG IDPLO\

WKHUH ZRXOG EH PRUH PHPEHUV ZKR FDQ WDNH FDUH RI WKH FKLOGUHQ� KHQFH WKH PRWKHU LV QRW WKH

RQO\ FDUH JLYHU� :H GHnQH D YDULDEOH FDOOHG (;7(1'� �(;7(1'  � ZKHQ WKH ZRPDQ

OLYHV LQ DQ H[WHQGHG IDPLO\� � RWKHUZLVH�� :H DOVR LQFOXGH WKH WRWDO QXPEHU RI ZRPHQ LQ WKH

KRXVHKROG �1 )(0� DV D PHDVXUH RI WKH ?H[WUD KHOS� DYDLODEOH WR WKH PRWKHU� 2XU UHVXOWV

LQGLFDWH WKDW DQ LQFUHDVH LQ WKH WRWDO QXPEHU RI ZRPHQ LQ WKH KRXVHKROG UHGXFHV WKH GXUDWLRQ

EHWZHHQ FKLOGUHQ �H[FHSW LQ WKH 7UDQVLWLRQ � � ��� LPSO\LQJ WKDW ZRPHQ LQ KRXVHKROGV ZLWK

PRUH ZRPHQ ZDLW OHVV WR KDYH DQRWKHU FKLOG� (;7(1'� KRZHYHU FRPHV RXW WR EH SRVLWLYH DQG

VLJQLnFDQW� KHQFH ZRPHQ LQ H[WHQGHG IDPLOLHV ZDLW PRUH WR KDYH DQRWKHU FKLOG� 7KHVH WZR UHVXOWV

VHHP WR EH FRQWUDGLFWLQJ HDFK RWKHU� KRZHYHU WKLV FRXOG EH H[SODLQHG E\ WKH IDFW WKDW H[WHQGHG

IDPLOLHV FRXOG DOUHDG\ KDYH D ODUJH QXPEHU RI FKLOGUHQ LQ WKH KRXVHKROG DQG ZRPHQ PLJKW XWLOL]H

WKLV LQIRUPDWLRQ ZKLOH GHFLGLQJ RQ WKH GXUDWLRQ EHWZHHQ ELUWKV� 7R FKHFN WKLV ZH LQFOXGH WKH

QXPEHU RI FKLOGUHQ LQ WKH KRXVHKROG �1 &+,/'� LQVWHDG RI WKH QXPEHU RI ZRPHQ DQG GHnQH

DQ LQWHUDFWLRQ WHUP �,1&(;7  1 &+,/' l(;7(1'� EHWZHHQ(;7(1' DQG QXPEHU RI

FKLOGUHQ �1 &+,/'�� +DYLQJ PRUH FKLOGUHQ LQ WKH KRXVHKROG LQFUHDVHV WKH VSDFLQJ EHWZHHQ FKLOG

RQH DQG WZR DQG WKH LQWHUDFWLRQ WHUP LV DOVR SRVLWLYH DQG VLJQLnFDQW� KHQFH ZRPHQ LQ H[WHQGHG

KRXVHKROGV ZLWK KLJKHU QXPEHU RI FKLOGUHQ KDYH ORQJHU GXUDWLRQ EHWZHHQ ELUWKV� 7KLV LQWHUDFWLRQ

WHUP LV QRW VLJQLnFDQW IRU WKH RWKHU WZR WUDQVLWLRQV� 7KH LPSRUWDQW SRLQW WR QRWH KHUH LV WKDW

LUUHVSHFWLYH RI WKH FKRLFH RI WKH H[SODQDWRU\ YDULDEOHV XVHG� WKH JHQGHU SUHIHUHQFH YDULDEOHV DUH

DOZD\V VLJQLnFDQW DQG SRVLWLYH LQ H[SODLQLQJ GXUDWLRQ EHWZHHQ FKLOGUHQ� 7KH UHVXOWV UHJDUGLQJ

VRQ SUHIHUHQFH LQ ,QGLDQ KRXVHKROGV DUH WKHUHIRUH IDLUO\ UREXVW�

��



� &RQFOXGLQJ &RPPHQWV

7KLV SDSHU H[DPLQHV WKH VRQ SUHIHUHQFH K\SRWKHVLV XVLQJ LQGLYLGXDO OHYHO XQLW UHFRUG GDWD IURP

6RXWK $IULFD� :KLOH WKH SUHIHUHQFH IRU VRQV LV REVHUYHG WR H[LVW LQ PDQ\ GHYHORSLQJ FRXQWULHV

SDUWLFXODUO\ LQ $VLD� 6RXWK $IULFD KDV QHYHU EHHQ H[DPLQHG� 7KH SUHVHQFH RI WKH IRXU GLVWLQFW

UDFHV LQ WKH FRXQWU\ PDNHV LW DQ LQWHUHVWLQJ FRXQWU\ WR VWXG\ DQG WKH SUHVHQFH RI D VWURQJ $VLDQ

�,QGLDQ� FRPPXQLW\ ZLWKLQ WKH FRXQWU\ VHWV WKH VWDJH IRU DQ LQWHUHVWLQJ FRPSDULVRQ ZLWK WKH $VLDQ

FRXQWULHV� :H XVH DQ DFFHOHUDWHG KD]DUG PRGHO WR GHWHUPLQH WKH GXUDWLRQ EHWZHHQ VXFFHVVLYH

ELUWKV DQG RXU HVWLPDWLRQ UHVXOWV LQGLFDWH WKDW WKHUH DUH VLJQLnFDQW GLmHUHQFHV DPRQJ WKH UDFHV

LQ WKH H[WHQW RI SUHIHUHQFH IRU VRQV RYHU GDXJKWHUV� ,Q SDUWLFXODU VRQ SUHIHUHQFH LV REVHUYHG WR

H[LVW SULPDULO\ IRU WKH ,QGLDQ FRPPXQLW\ LQ 6RXWK $IULFD� )RU WKH ,QGLDQ KRXVHKROGV UHJDUGOHVV

RI WKH QXPEHU RI H[LVWLQJ VRQV� WKH GXUDWLRQ LV KLJKHU DIWHU D VRQ� $GGLWLRQDOO\� DQ LQFUHDVH LQ WKH

QXPEHU RI VRQV DOVR VLJQLnFDQWO\ LQFUHDVHV WKH GXUDWLRQ EHWZHHQ WKH VHFRQG DQG WKH WKLUG FKLOG�

)RU WKH QRQ�,QGLDQ KRXVHKROGV ZH GR QRW nQG DQ\ HYLGHQFH RI VRQ SUHIHUHQFH �DW DQ\ VWDJH RI OLIH��

7KH LPSOLFDWLRQV RI RXU UHVXOWV DUH YHU\ LQWHUHVWLQJ DQG LQ VRPH ZD\V D ELW GLVDSSRLQWLQJ DV LW

VHHPV WKDW HFRQRPLF GHYHORSPHQW LQ LWVHOI LV QRW HQRXJK WR RYHUFRPH JHQGHU SUHIHUHQFHV� 8VXDO

HFRQRPLF DUJXPHQWV WR H[SODLQ VRQ SUHIHUHQFH LQFOXGH WKH ROG DJH VHFXULW\ PRWLYH IRU KDYLQJ

VRQV RU WKH IDFW WKDW LQ UXUDO KRXVHKROGV VRQV FDQ SURYLGH DQ DGGLWLRQDO KDQG LQ WKH IDUPV� 2QH

H[SHFWV WKDW DV WKH HFRQRP\ GHYHORSV� WKH DYDLODELOLW\ RI DOWHUQDWLYH PHDQV RI ROG DJH SHQVLRQ

ZRXOG UHGXFH WKH ROG DJH VHFXULW\ PRWLYH IRU SUHIHUULQJ VRQV DQG WKH DYDLODELOLW\ RI LPSURYHG

IDUPLQJ WHFKQRORJ\ ZRXOG UHGXFH WKH GHPDQG IRU FKLOG ODERXU RQ IDUPV� ,Q 6RXWK $IULFD� QR

,QGLDQ KRXVHKROG UHVLGHV LQ UXUDO FRPPXQLWLHV DQG WKHUH LV D PHDQV�WHVWHG VRFLDO SHQVLRQ SURJUDP

WKDW UHGXFHV WKH GHSHQGHQFH RQ FKLOGUHQ IRU ROG DJH VXSSRUW� +HQFH WKHUH DSSHDUV WR EH OLWWOH

HFRQRPLF UDWLRQDOH IRU SUHIHUULQJ VRQV RYHU GDXJKWHUV� 2QH KDV WR WKHUHIRUH DFNQRZOHGJH WKH UROH

��



RI FXVWRPV DQG WUDGLWLRQV LQ GLUHFWLQJ SDUHQWDO SUHIHUHQFHV UHJDUGLQJ WKH JHQGHU FRPSRVLWLRQ RI

WKHLU FKLOGUHQ�
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� 5HIHUHQFHV

�� $QJULVW� -� '� 	 (YDQV� :� (� ������� C&KLOGUHQ DQG WKHLU 3DUHQWV
 /DERU 6XSSO\� (YLGHQFH

IURP ([RJHQRXV 9DULDWLRQ LQ )DPLO\ 6L]H
� $PHULFDQ (FRQRPLF 5HYLHZ� ������ ��������

�� $OL .KDQ� 0� 	 6LUDJHOGLQ� ,� ������� C6RQ 3UHIHUHQFH DQG WKH 'HPDQG IRU $GGLWLRQDO

&KLOGUHQ LQ 3DNLVWDQ
� 'HPRJUDSK\� ������ ��� � ����

�� $O\� +� 6� 	 6KLHOGV� 0� 3� ������� C6RQ 3UHIHUHQFH DQG &RQWUDFHSWLRQ LQ (J\SW
� (FRQRPLF

'HYHORSPHQW DQG &XOWXUDO &KDQJH� ��� � ����

�� $UQROG� )�� &KRH� 0� .� 	 5R\� 7� .� ������� C6RQ 3UHIHUHQFH� WKH )DPLO\ %XLOGLQJ 3URFHVV

DQG &KLOG 0RUWDOLW\ LQ ,QGLD
� 3RSXODWLRQ 6WXGLHV� ������ � ����

�� &KRZGKXU\� 0� .� 	 %DLUDJL� 5� ������� C6RQ 3UHIHUHQFH DQG )HUWLOLW\ LQ %DQJODGHVK
�

3RSXODWLRQ DQG 'HYHORSPHQW 5HYLHZ� ������ ��� � ����

�� 'DV� 1� ������� C6H[ 3UHIHUHQFH DQG )HUWLOLW\ %HKDYLRU� $ 6WXG\ RI 5HFHQW ,QGLDQ 'DWD
�

'HPRJUDSK\� ������ ��� � ����

�� *DQJDGKDUDQ� /� 	 0DLWUD� 3� ������� C7ZR $VSHFWV RI )HUWLOLW\ %HKDYLRXU LQ 6RXWK $IULFD
�

8QLYHUVLW\ RI 0HOERXUQH :RUNLQJ 3DSHU � ����

�� +DXJKWRQ� -� 	 +DXJKWRQ� '�� ������� C$UH 6LPSOH 7HVWV RI 6RQ 3UHIHUHQFH 8VHIXO" $Q

(YDOXDWLRQ XVLQJ 'DWD IURP 9LHWQDP
� -RXUQDO RI 3RSXODWLRQ (FRQRPLFV� ��� ��� � ����

�� /DUVHQ� 8�� &KXQJ� :� 	 'DV *XSWD� 0� ������� C)HUWLOLW\ DQG 6RQ 3UHIHUHQFH LQ .RUHD
�

3RSXODWLRQ 6WXGLHV� ��� ��� � ����

��� /HPRQ� $� ������� $SDUWKHLG LQ 7UDQVLWLRQ� *RZHU 3XEOLVKLQJ &RPSDQ\� 9HUPRQW� 86$�
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��� /HXQJ� 6� )� ������� C2Q 7HVWV IRU 6H[ 3UHIHUHQFHV
� -RXUQDO RI 3RSXODWLRQ (FRQRPLFV� ��

�� � ����

��� 5DKPDQ� 0� 	 'D 9DQ]R� -� ������� C*HQGHU 3UHIHUHQFH DQG %LUWK 6SDFLQJ LQ 0DWODE�

%DQJODGHVK
� 'HPRJUDSK\� ������ ��� � ����

��� 5DXW� /� .� ������� C2OG�$JH 6HFXULW\ DQG WKH *HQGHU 3UHIHUHQFH +\SRWKHVLV� $ 'XUDWLRQ

$QDO\VLV RI 0DOD\DVLDQ )DPLO\ /LIH 6XUYH\ 'DWD
� -RXUQDO RI 4XDQWLWDWLYH (FRQRPLFV� ������

�������

��� 5RVHQ]ZHLJ� 0� 5� �������C%LUWK 6SDFLQJ DQG 6LEOLQJ ,QHTXDOLW\� $V\PPHWULF ,QIRUPDWLRQ

:LWKLQ WKH )DPLO\
� ,QWHUQDWLRQDO (FRQRPLF 5HYLHZ� ������ �� � ���

��� 6$/'58� 3URMHFW IRU /LYLQJ 6WDQGDUGV DQG 'HYHORSPHQW� ������� 6RXWK $IULFDQV 5LFK DQG

3RRU� %DVHOLQH (FRQRPLF 6WDWLVWLFV� 6FKRRO RI (FRQRPLFV� 8QLYHUVLW\ RI &DSHWRZQ�
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