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&RPSHWLQJ 5LVNV 0RGHO

-DNRE 5RODQG 0XQFK DQG 0LFKDHO 6YDUHU

:RUNLQJ 3DSHU ������

$EVWUDFW� 7KLV SDSHU SUHVHQWV HYLGHQFH RQ KRZ PRUWDOLW\ LQ 'HQPDUN LV

UHODWHG WR GLIIHUHQW VRFLR�HFRQRPLF LQGLFDWRUV� %\ XVH RI D XQLTXH DQG

H[WHQVLYH VDPSOH RI WKH 'DQLVK SRSXODWLRQ� ZH H[DPLQH KRZ PRUWDOLW\ LV

UHODWHG WR IDFWRUV VXFK DV HGXFDWLRQ� RFFXSDWLRQ� VNLOO OHYHO DQG LQFRPH IRU

WKH \HDUV �������� :H HPSOR\ D FRPSHWLQJ ULVNV SURSRUWLRQDO KD]DUG

PRGHO WR DOORZ IRU GLIIHUHQW FDXVHV RI GHDWK� 7KLV WXUQV RXW WR EH RI

LPSRUWDQFH DV VRPH IDFWRUV KDYH XQHTXDO �DQG VRPHWLPHV RSSRVLWH�

LQIOXHQFH RQ WKH FDXVH�VSHFLILF PRUWDOLW\ UDWHV� 3DUWLFXODUO\� ZH ILQG WKDW

WKH RIWHQ IRXQG LQYHUVH FRUUHODWLRQ EHWZHHQ VRFLR�HFRQRPLF VWDWXV DQG

PRUWDOLW\ WR D ODUJH GHJUHH LV DEVHQW IRU ZRPHQ WKDW GLH GXH WR FDQFHU�

.H\ZRUGV� 0RUWDOLW\� FRPSHWLQJ ULVNV GXUDWLRQ PRGHO
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� ,QWURGXFWLRQ ������������������������������������������������������������������������� �

� 'DWD������������������������������������������������������������������������������������� �

� 0HWKRGRORJ\ ������������������������������������������������������������������������ �

��� 7KH OLNHOLKRRG IXQFWLRQ ��������������������������������������������� �

��� 5HPDLQLQJ OLIH H[SHFWDQF\ �5/(� ������������������������������ �

� 5HVXOWV��������������������������������������������������������������������������������� �

��� 0DUULDJH DQG NLGV ����������������������������������������������������� ��

��� (GXFDWLRQ DQG LQFRPH����������������������������������������������� ��

��� 6NLOO OHYHO ����������������������������������������������������������������� ��

��� 2FFXSDWLRQ��������������������������������������������������������������� ��

��� 5HPDLQLQJ OLIH H[SHFWDQF\ �5/(� ������������������������������ ��

� &RQFOXVLRQ��������������������������������������������������������������������������� ��

5HIHUHQFHV ��������������������������������������������������������������������������� ��

$ 7DEOHV ���������������������������������������������������������������������������������� ��



� ,QWURGXFWLRQ

6LQFH WKH ����V OLIH H[SHFWDQF\ LQ 'HQPDUN KDV KDG D VORZHU JURZWK WKDQ

LQ PRVW RWKHU DGYDQFHG FRXQWULHV� 7KLV LV UHÀHFWHG E\ WKH IDFW WKDW DPRQJ

WKH ¿IWHHQ (8�FRXQWULHV RQO\ WKUHH FRXQWULHV KDG D KLJKHU OLIH H[SHFWDQF\

WKDQ 'HQPDUN LQ ����� ZKLOH LQ ���� RQO\ RQH FRXQWU\ KDG D ORZHU OLIH H[�

SHFWDQF\�� $W WKH VDPH WLPH 'HQPDUN LV DPRQJ WKH PRVW ZHDOWK\ FRXQWULHV

LQ (8� $FFRUGLQJ WR WKH ���� 2(&' VWDWLVWLF RQ *'3 SHU FDSLWD 'HQPDUN

LV WKH VHFRQG ULFKHVW FRXQWU\ LQ (8� RQO\ VXFFHHGHG E\ /X[HPERXUJ� *HQHU�

DOO\� OLIH H[SHFWDQF\ DQG *'3 SHU FDSLWD KDYH D YHU\ KLJK SRVLWLYH FRUUHODWLRQ

�VHH 6LFNOHV 	 7DXEPDQ �������� ,W LV WKHUHIRUH UHPDUNDEOH WKDW 'HQPDUN LV

DW WKH ORZHU HQG RI WKH OLIH H[SHFWDQF\ GLVWULEXWLRQ LQ (8� 7KH H[SODQDWLRQ

IRU WKLV UDQN LV SUHVXPDEO\ D FRPSOH[ PL[WXUH RI VXSSO\ VLGH IDFWRUV OLNH LQ�

GLYLGXDO EHKDYLRU� OLIH�VW\OH �H�J� DWWLWXGHV WRZDUG VPRNLQJ DQG DOFRKRO XVH�

DQG JHQHWLF IDFWRUV LQ WKH SRSXODWLRQ DQG GHPDQG VLGH IDFWRUV OLNH DFFHVV WR

WUHDWPHQW DQG TXDOLW\ RI WUHDWPHQW� $ WKRURXJK LQYHVWLJDWLRQ RI WKH 'DQLVK

H[FHVV PRUWDOLW\ SUREOHP WKHUHIRUH UHTXLUHV D YHU\ ULFK GDWD VHW FRYHULQJ DOO

SDUWV RI WKH PHQWLRQHG IDFWRUV�

$ORQJVLGH WKH DJJUHJDWH FRUUHODWLRQ EHWZHHQ OLIH H[SHFWDQF\ DQG *'3 SHU

FDSLWD LW LV DOVR IRXQG WKDW KLJK VRFLR�HFRQRPLF VWDWXV VXSSRUWV ORQJHYLW\ �VHH

H�J� 0RRUH 	 +D\ZDUG ������ DQG 0DUWLNDLQHQ �������� ,Q WKH SUHVHQW VWXG\

ZH IRFXV RQ WKH PRUH GLVDJJUHJDWH OHYHO DQG LQYHVWLJDWH WKH DVVRFLDWLRQ EH�

WZHHQ VRFLR�HFRQRPLF VWDWXV DQG PRUWDOLW\ DW WKH LQGLYLGXDO OHYHO�

:H XVH D YHU\ ULFK DQG H[WHQVLYH VDPSOH RI WKH 'DQLVK SRSXODWLRQ WR H[DP�

LQH KRZ PRUWDOLW\ LV UHODWHG WR IDFWRUV VXFK DV HGXFDWLRQ� VNLOO OHYHO� RFFXSD�

WLRQ� DQG LQFRPH IRU WKH \HDUV �������� 7KH GDWD VHW LV IRUPHG E\ PHUJLQJ

D QXPEHU RI DGPLQLVWUDWLYH UHJLVWHUV IRU D �� SHUFHQW VDPSOH RI WKH 'DQLVK

SRSXODWLRQ� 7KH UHJLVWHUV GR QRW FRQWDLQ LQIRUPDWLRQ DERXW KHDOWK EHKDYLRUV

RU ULVN IDFWRUV VXFK DV FRQVXPSWLRQ RI FLJDUHWWHV RU DOFRKRO� ,QVWHDG WKHUH DUH

�� 5HVXOWV IURP DQ HDUOLHU VOLJKWO\ GLIIHUHQW YHUVLRQ RI WKLV SDSHU KDYH DSSHDUHG LQ 6HF�

WLRQ ,9�� RI 'DQLVK (FRQRPLF &RXQFLO ������� )LQDQFLDO VXSSRUW IURP WKH 'DQLVK

6RFLDO 6FLHQFH 5HVHDUFK &RXQFLO LV JUDWHIXOO\ DFNQRZOHGJHG E\ 0LFKDHO 6YDUHU� :H

WKDQN 1LHOV +HQQLQJ %M¡UQ� 0HWWH (MUQ V� $QQH .ULVWLQH +¡M DQG0LFKDHO 5RVKROP

IRU XVHIXO FRPPHQWV DQG -HQV &KU� 7KHOOHVHQ IRU H[FHOOHQW UHVHDUFK DVVLVWDQFH�

�� /LIH H[SHFWDQF\ LQ 'HQPDUN LQ ���� DQG ���� ZHUH �� DQG �� \HDUV UHVSHFWLYO\�

7KH QXPEHU IRU ���� ZDV RQO\ WRSSHG E\ 1HWKHUODQGV� 6SDLQ DQG 6ZHGHQ� DQG LQ

���� RQO\ 3RUWXJDO KDG D ORZHU OLIH H[SHFWDQF\�
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GHWDLOHG LQIRUPDWLRQ DERXW PDULWDO VWDWXV� HGXFDWLRQ OHYHO� VNLOO OHYHO� RFFXSD�

WLRQ� DQG LQFRPH� 7KDW LV� ZH WU\ WR PHDVXUH OLIH�VW\OH EURDGO\ DQG LQGLUHFWO\

WKURXJK VHYHUDO VRFLR�HFRQRPLF YDULDEOHV�

7KH DYDLODEOH SDQHO GDWD VHW DOORZV XV WR SHUIRUP HVWLPDWLRQV RI D GXUDWLRQ

PRGHO� WKXV FDSWXULQJ WKH PRUWDOLW\ H[SHULHQFHV RI GLIIHUHQW FRKRUWV DV WKH\

DJH� ,Q GRLQJ VR ZH WDNH IXOO DGYDQWDJH RI WKH ORQJLWXGLQDO QDWXUH RI GDWD�

)XUWKHUPRUH� ZH HPSOR\ D UDWKHU ÀH[LEOH FRPSHWLQJ ULVNV SURSRUWLRQDO KD]DUG

PRGHO WR DOORZ IRU GLIIHUHQW FDXVHV RI GHDWK� 7KH UHVXOWV RI WKLV PRGHO LV KHOG

XS DJDLQVW UHVXOWV IURP D GXUDWLRQ PRGHO LJQRULQJ GLIIHUHQW GHDWK FDXVHV� L�H�

D VLQJOH ULVN PRGHO� 7KLV FOHDUO\ LOOXVWUDWHV WKH UHOHYDQFH RI D FRPSHWLQJ ULVNV

PRGHO� DV VRPH IDFWRUV KDYH XQHTXDO �DQG VRPHWLPHV RSSRVLWH� LQÀXHQFH RQ

WKH FDXVH�VSHFL¿F KD]DUG UDWHV� 7KH HVWLPDWHV IURP WKH VLQJOH ULVN PRGHO

PDVN WKHVH GLIIHUHQFHV� DQG VR LPSRUWDQW UHVXOWV PD\ EH RYHUORRNHG LI RQO\

WKH VLQJOH ULVN PRGHO LV HVWLPDWHG DQG DQDO\VHG�

2XU ¿QGLQJV UHYHDO WKDW IRU PHQ WKH QHJDWLYH FRUUHODWLRQ EHWZHHQ VRFLR�HFR�

QRPLF VWDWXV DQG PRUWDOLW\ JHQHUDOO\ SUHYDLOV� EXW IRU ZRPHQ ZH ¿QG TXLWH

GLIIHUHQW UHVXOWV� )RU ZRPHQ LQ WKH DJH JURXS ����� \HDUV ROG ZH ¿QG WKDW

IDFWRUV VXFK DV EHLQJ PDUULHG� KDYLQJ D KLJK LQFRPH DQG KDYLQJ D ORQJ HG�

XFDWLRQ DUH QRW VLJQL¿FDQWO\ DVVRFLDWHG ZLWK KLJKHU OLIH H[SHFWDQF\� ,W WXUQV

RXW WKDW WKHVH VXUSULVLQJ UHVXOWV SULPDULO\ DUH GXH WR WKH FDQFHU PRUWDOLW\ ULVN�

7KH QH[W VHFWLRQ GHVFULEHV LQ GHWDLO WKH GDWD VHW DQG LQ VHFWLRQ � WKH FRPSHWLQJ

ULVNV SURSRUWLRQDO KD]DUG PRGHO LV VSHFL¿HG� 6HFWLRQ � SUHVHQWV UHVXOWV RI RXU

HVWLPDWLRQV DQG ¿QDOO\ VHFWLRQ � JLYHV D EULHI FRQFOXVLRQ�

� 'DWD

'DWD XVHG LQ WKLV VWXG\ DUH GUDZQ IURP D ODUJH 'DQLVK SDQHO GDWD VHW PDGH

DYDLODEOH E\ 6WDWLVWLFV 'HQPDUN� 7KH FRPSOHWH GDWD VHW FRQVLVWV RI D UDQGRP

VDPSOH RI �� � RI WKH 'DQLVK DGXOW SRSXODWLRQ ZLWK LQIRUPDWLRQ WDNHQ IURP

VHYHUDO 'DQLVK DGPLQLVWUDWLYH UHJLVWHUV� 7KH GDWD VHW FRPSULVHV LQIRUPDWLRQ

RQ D ODUJH QXPEHU RI GHPRJUDSKLF DQG VRFLR�HFRQRPLF YDULDEOHV DV ZHOO DV

LQIRUPDWLRQ RI GHDWK FDXVHV IRU DOO GHDWKV LQ WKH \HDUV ����������� 7KH H[WHQW

�� ,QIRUPDWLRQ RQ WKH GHPRJUDSKLF DQG VRFLR�HFRQRPLF YDULDEOHV IRU WKH \HDU ���� LV

DOVR DYDLODEOH�
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RI WKH GDWD VHW PDNHV LW YHU\ SRZHUIXO WR H[DPLQH WKH UHODWLRQVKLS EHWZHHQ

PRUWDOLW\ DQG VRFLR�HFRQRPLF FKDUDFWHULVWLFV�

:H KDYH GLYLGHG WKH VDPSOH LQWR IRXU JURXSV� DFFRUGLQJ WR JHQGHU DQG DF�

FRUGLQJ WR FRKRUW� 7KDW LV� ZH FRQVLGHU WKH WZR JURXSV RI PHQ DQG ZRPHQ

ZLWK WKH DJH RI ����� \HDUV LQ ���� DQG WKH WZR JURXSV RI PHQ DQG ZRPHQ

ZLWK WKH DJH RI ����� \HDUV LQ ����� ,QGLYLGXDOV EHORZ WKH DJH RI �� LQ ����

LV LJQRUHG EHFDXVH WKHUH DUH WRR IHZ GHDWK HYHQWV WR LGHQWLI\ HIIHFWV IURP WKH

FRYDULDWHV� ,Q WKH RWKHU HQG RI WKH DJH GLVWULEXWLRQ ZH OHDYH RXW LQGLYLGX�

DOV DERYH WKH DJH RI �� LQ ����� VLQFH LQ WKLV FRKRUW DOPRVW DOO LQGLYLGXDOV

DUH UHWLUHG DQG VR WKHUH DUH QR RU PLVOHDGLQJ LQIRUPDWLRQ RQ VHYHUDO VRFLR�

HFRQRPLF LQGLFDWRUV� 7KH REVHUYHG OLIHWLPH LV PHDVXUHG SUHFLVHO\ DV ZH KDYH

LQIRUPDWLRQ RQ WKH GDWH RI ELUWK IRU DOO LQGLYLGXDOV DQG WKH GDWH RI GHDWK IRU

WKRVH ZKR GLHG LQ ����������

:H H[SOLFLWO\ WDNH LQWR DFFRXQW FDXVH�VSHFL¿F PRUWDOLW\ E\ FODVVLI\LQJ DOO

GHDWKV LQWR D IHZ LPSRUWDQW JURXSV RI GHDWK FDXVHV� 7KH GLYLVLRQ LV EDVHG RQ

WKH HLJKWK DQG WHQWK UHYLVLRQ RI WKH ,QWHUQDWLRQDO &ODVVL¿FDWLRQ RI 'LVHDVHV

�,&'�� ,Q WKH \RXQJHU FRKRUWV ZH KDYH ERWK HVWLPDWHG D VLQJOH ULVN PRGHO

DQG D FRPSHWLQJ ULVNV PRGHO ZLWK WZR FDXVH�VSHFL¿F KD]DUG UDWHV� ZKHUH WKH

WZR FDXVHV RI GHDWK DUH FDQFHU UHODWHG LOOQHVVHV DQG LWV FRPSOHPHQWV� )RU WKH

ROGHU FRKRUWV ZH HVWLPDWH DQ DGGLWLRQDO FDXVH�VSHFL¿F KD]DUG UDWH� QDPHO\

WKDW RI GHDWK GXH WR FLUFXODWRU\ GLVHDVHV� 7DEOH � VKRZV WKH QXPEHU RI GHDWKV

LQ HDFK RI WKH IRXU DJH�JHQGHU JURXSV DQG WKHLU GLVWULEXWLRQ RQ GHDWK FDXVHV�

7KH ¿JXUHV VKRZ QRWDEOH GLIIHUHQFHV EHWZHHQ PHQ DQG ZRPHQ DV FDQFHU LV D

PXFK PRUH IUHTXHQW FDXVH RI GHDWK IRU ZRPHQ WKDQ IRU PHQ�

%HORZ IROORZV D EULHI GHVFULSWLRQ RI WKH YDULDEOHV RI WKH GDWD VHW WKDW DUH

XVHG LQ WKH VXEVHTXHQW DQDO\VLV� 7DEOH � SUHVHQWV PHDQV IRU DOO H[SODQDWRU\

YDULDEOHV IRU WKH IRXU DJH�JHQGHU JURXSV� DQG LW LV VHHQ WKDW WKHUH DUH PRUH

WKDQ ������ SHUVRQV LQ HDFK FRKRUW� 1RWH WKDW IRU WKRVH SHUVRQV ZKR GLH

GXULQJ WKH SHULRG ������� DOO FRYDULDWHV �H[FHSW LQFRPH� DUH REVHUYHG WKH

\HDU SULRU WR WKDW RI GHDWK� )RU WKRVH ZKR VXUYLYH WKH HQWLUH SHULRG� FRYDULDWHV

DUH REVHUYHG LQ WKH ¿QDO \HDU� �����

$PRQJ GHPRJUDSKLF LQGLFDWRUV ZH FRQVLGHU WKUHH GLIIHUHQW LQGLFDWRU YDUL�

DEOHV� FRSHQKDJHQ LV DQ LQGLFDWRU YDULDEOH WKDW WDNHV WKH YDOXH � LI WKH SHUVRQ

OLYHG LQ WKH FLW\ RI &RSHQKDJHQ� &RSHQKDJHQ LV WKH FDSLWDO DQG E\ IDU WKH

ODUJHVW FLW\ LQ 'HQPDUN� PDUULHG LV DOVR DQ LQGLFDWRU YDULDEOH� DQG LV FRP�

SDUHG WR RWKHU VWXGLHV �H�J� +X 	 *ROGPDQ ������� 6PLWK 	 =LFN �������

DQG /LOODUG 	 3DQLV ������� D VRPHZKDW FUXGH PHDVXUH� VLQFH ZH GR QRW GLV�
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WLQJXLVK EHWZHHQ QHYHU�PDUULHG DQG GLYRUFHG RU ZLGRZHG LQGLYLGXDOV� 7KH

SUHVHQFH RI FKLOGUHQ LV FDSWXUHG E\ WKH YDULDEOH NLGV� ,W ZDV RQO\ SRVVLEOH WR

FRQWURO IRU WKH SUHVHQFH RI FKLOGUHQ IRU SHUVRQV LQ WKH \RXQJHU FRKRUW ZLWK

VXI¿FLHQW SUHFLVLRQ� VR WKH YDULDEOH LV OHIW RXW RI WKH DQDO\VLV IRU WKH ROGHU

FRKRUWV�

6HYHUDO GLIIHUHQW PHDVXUHV RI VRFLR�HFRQRPLF VWDWXV DUH LQFOXGHG LQ WKH DQDO�

\VLV� HGXFDWLRQ� VNLOO OHYHO� RFFXSDWLRQ� KRPH�RZQHUVKLS� DQG LQFRPH� :LWK

UHVSHFW WR HGXFDWLRQ WKHUH DUH ¿YH GLIIHUHQW FDWHJRULHV GH¿QHG LQ WHUPV RI WKH

OHYHO RI WKH PRVW DGYDQFHG FRPSOHWHG HGXFDWLRQ� 7KH ORZHVW OHYHO RI HGXFD�

WLRQ FRQVLVWV RI SHUVRQV ZLWK MXVW SULPDU\ VFKRROLQJ �1R HGXFDWLRQ�� 7KH QH[W

HGXFDWLRQ FDWHJRU\ DUH WKRVH ZLWK YRFDWLRQDO WUDLQLQJ DQG KLJK VFKRRO JUDGX�

DWHV �9RFDWLRQDO (GXFDWLRQ�� *UDGXDWHV KDYH EHHQ JURXSHG LQWR WKH ODVW WKUHH

FDWHJRULHV �(GXFDWLRQ � �VKRUWHVW�� � DQG � �ORQJHVW�� EDVHG RQ WKH OHQJWK RI

WLPH QHHGHG WR REWDLQ D GHJUHH� 3HUVRQV ZLWKRXW HGXFDWLRQ EH\RQG SULPDU\

VFKRRO DUH XVHG DV UHIHUHQFH JURXS�

7KH QH[W VRFLR�HFRQRPLF IDFWRU LV VNLOO OHYHO� DQG DJDLQ LW LV FRQWUROOHG IRU E\

FRQVWUXFWLQJ D QXPEHU RI LQGLFDWRU YDULDEOHV� 7KH ¿UVW FDWHJRU\ FRQVLVWV RI

VHOI�HPSOR\HG SHUVRQV ZKLFK HQFRPSDVVHV H�J� IDUPHUV DQG ¿VKHUPHQ� 7KHUH

DUH WKUHH GLIIHUHQW OHYHOV RI VDODULHG ZRUNHUV� KLJK� PHGLXP DQG ORZ� DQG WKHUH

DUH VNLOOHG DQG XQVNLOOHG ZRUNHUV� )RU LQGLYLGXDOV ZKR KDYH OHIW WKH ODERXU

PDUNHW WKHUH DUH WZR W\SHV RI UHWLUHPHQW LQGLFDWRUV QDPHO\ HDUO\�UHWLUHPHQW

DQG UHWLUHPHQW� 3HUVRQV RQ WKH HDUO\�UHWLUHPHQW SURJUDP DUH LQGLYLGXDOV� ZKR

KDYH KDG D ORQJ DFWLYH ODERXU PDUNHW FDUHHU� DQG ZKR KDYH UHWLUHG DW WKH DJH RI

�� RQ IDYRUDEOH FRQGLWLRQV� 7KXV RQO\ LQGLYLGXDOV LQ WKH ROGHU FRKRUW KDG WKH

RSSRUWXQLW\ WR UHWLUH XQGHU WKHVH WHUPV� $V QRWHG DERYH ZH XVH LQIRUPDWLRQ

RQ WKH YDULDEOH IURP WKH ODVW \HDU WKH SHUVRQV DUH DOLYH� DQG LQ WKLV ZD\ VHYHUDO

SHUVRQV ± SDUWLFXODUO\ IRU WKH ROGHU FRKRUWV ± ZLOO EH FODVVL¿HG DV UHWLUHG�

+RZHYHU� IRU PRVW SHUVRQV ZH KDYH LQIRUPDWLRQ DERXW WKH ODWHVW VNLOO OHYHO

SULRU WR UHWLUHPHQW� DQG ZH KDYH FKRVHQ WR WDNH WKLV LQWR DFFRXQW� 7KDW LV� WKH

YDULDEOH IRU UHWLUHPHQW PHDVXUHV WKRVH SHUVRQV ZKR KDYH EHHQ UHWLUHG WKURXJK

DOO WKH \HDUV ����� ���������� 6NLOOHG ZRUNHUV LV WKH UHIHUHQFH JURXS EHORZ�

$QRWKHU LQGLFDWRU RI VRFLDO VWDWXV LV RFFXSDWLRQ� DQG WKHUH DUH HLJKW GLIIHU�

HQW FDWHJRULHV� DJULFXOWXUH�¿VKLQJ� PDQXIDFWXULQJ� FRQVWUXFWLRQ� WUDGH� WUDQV�

SRUW� SXEOLF VHFWRU� VHUYLFH DQG XQNQRZQ RFFXSDWLRQ� $JDLQ� E\ XVLQJ WKH

RFFXSDWLRQ IRU WKH ODVW \HDU WKH SHUVRQV DUH DOLYH� PRVW UHWLUHG SHUVRQV ZLOO EH

FODVVL¿HG DV KDYLQJ XQNQRZQ RFFXSDWLRQ� 7KHUHIRUH ZH KDYH FKRVHQ WR DVVLJQ

WKH ODWHVW RFFXSDWLRQ GLIIHUHQW WR XQNQRZQ RFFXSDWLRQ� 2QH PLJKW VXVSHFW WKH
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YDULDEOHV IRU VNLOO OHYHO DQG RFFXSDWLRQ RI EHLQJ KLJKO\ FRUUHODWHG DV IRU LQ�

VWDQFH VHOI HPSOR\HG SHUVRQV W\SLFDOO\ PLJKW ZRUN LQ WKH DJULFXOWXUH�¿VKLQJ

VHFWRU� +RZHYHU� ZH KDYH FDOFXODWHG FRUUHODWLRQ FRHI¿FLHQWV� DQG WKH\ UHYHDO

QR VWURQJ FRUUHODWLRQV EHWZHHQ DQ\ RI WKH VRFLR�HFRQRPLF LQGLFDWRUV� 7KRVH

ZRUNLQJ LQ WKH VHUYLFH VHFWRU LV WKH UHIHUHQFH JURXS�

)LQDOO\� WZR HFRQRPLF LQGLFDWRUV IRU KRPH RZQHUVKLS DQG LQFRPH DUH LQ�

FOXGHG� ,W LV VHHQ IURP 7DEOH � WKDW PHQ DUH PRUH RIWHQ KRPH RZQHUV WKDQ

ZRPHQ� UHÀHFWLQJ WKH IDFW WKDW IRU PDUULHG FRXSOHV LW LV W\SLFDOO\ KXVEDQGV

ZKR DUH UHJLVWHUHG DV WKH RZQHU� 7KH LQFRPH YDULDEOH LV JURVV LQFRPH LQ WKH

\HDU ����� :H KDYH FKRVHQ LQFRPH LQ WKLV \HDU VR DV WR HQVXUH DW OHDVW � \HDUV

EHWZHHQ LQFRPH LV REVHUYHG DQG WKH GDWH RI GHDWK IRU DQ\ SHUVRQ LQ WKH VDP�

SOH� 7KHUHE\ ZH DYRLG WKH WHQGHQF\ IRU LQFRPH WR IDOO GXH WR UHGXFHG ODERXU

PDUNHW DFWLYLW\ LQ WKH \HDUV SUHFHGLQJ GHDWK�

� 0HWKRGRORJ\

,Q WKLV VHFWLRQ ZH GHVFULEH WKH VWDWLVWLFDO PHWKRG DSSOLHG LQ WKH VWXG\� 7KH

PRUWDOLW\ UDWH LV JLYHQ E\ WKH KD]DUG IXQFWLRQ ZKLFK LV WKH SUREDELOLW\ RI G\�

LQJ LQ WKH LQWHUYDO �W� W � GW@ JLYHQ VXUYLYDO XQWLO W � 'HDWK FDQ RFFXU GXH

WR WKH YDULRXV FDXVHV GHVFULEHG DERYH� DQG ZH DOORZ IRU GLIIHUHQW FDXVHV RI

GHDWK E\ VSHFLI\LQJ FDXVH�VSHFL¿F KD]DUG IXQFWLRQV� 7KH YHFWRU RI H[SODQD�

WRU\ YDULDEOHV� [ � LV LQFOXGHG WR FDSWXUH WKH LQÀXHQFH RI WKH YDULRXV H[RJHQRXV

VRFLR�HFRQRPLF IDFWRUV RQ WKH PRUWDOLW\ UDWH� /HW WKH FRQWLQXRXV VWRFKDVWLF

YDULDEOH 7 � 7 + ���*�� GHQRWH DJH� DQG OHW WKH GLVFUHWH VWRFKDVWLF YDULDEOH L�

L � �� �� ���� ,� GHQRWH FDXVH RI GHDWK �KHQFHIRUWK GHQRWHG GHVWLQDWLRQV�� 7KH

FDXVH�VSHFL¿F KD]DUG UDWH LV WKHQ JLYHQ E\

KL �W�[� � OLP
GW��

3 �W � 7 n W � GW� , � L�7  W� [�

GW
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*LYHQ WKDW WKH GHVWLQDWLRQV DUH PXWXDOO\ H[FOXVLYH DQG H[KDXVW DOO SRVVLEOH

GHVWLQDWLRQV� WKH PDUJLQDO KD]DUG IXQFWLRQ LV WKH VXP RI WKH FDXVH�VSHFL¿F

KD]DUG IXQFWLRQV�
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L��

KL �W�[� � ���
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(DFK FDXVH�VSHFL¿F KD]DUG IXQFWLRQV LV VSHFL¿HG DV D SURSRUWLRQDO KD]DUG

PRGHO� 7KDW LV� WKH KD]DUG LV WKH SURGXFW RI WKH EDVHOLQH KD]DUG� ZKLFK FDS�

WXUHV WKH WLPH GHSHQGHQFH DQG D IXQFWLRQ RI REVHUYHG FKDUDFWHULVWLFV� [ �

KL �W�[� � DL �W� � 	L �[� � ���

ZKHUH DL �W� LV WKH EDVHOLQH KD]DUG DQG 	L �[W� LV WKH VFDOLQJ IXQFWLRQ VSHFL¿HG

DV H[S�[;��

1RUPDOO\� WKH FRQWULEXWLRQ WR WKH OLNHOLKRRG IXQFWLRQ IRU D JLYHQ LQGLYLGXDO LV

VLPSO\ WKH GHQVLW\�� I �W�� ,Q WKLV FDVH� KRZHYHU� ZH KDYH WR DGMXVW IRU WKH IDFW

WKDW ZH RQO\ REVHUYH LQGLYLGXDOV ZKR KDYH VXUYLYHG XQWLO ����� /HW U GHQRWH

WKH DJH RI LQGLYLGXDO M LQ ����� 7KH FRQWULEXWLRQ IRU WKLV LQGLYLGXDO WR WKH

OLNHOLKRRG IXQFWLRQ LV WKHQ
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��� 7KH OLNHOLKRRG IXQFWLRQ

6LQFH WKH KD]DUG� E\ QDWXUH� LV LQFUHDVLQJ ZLWK DJH �VHQHVFHQFH� ZH VSHFLI\

WKH EDVHOLQH KD]DUG WR DFFRPPRGDWH SRVLWLYH GXUDWLRQ GHSHQGHQFH�� 6SHFLI�

LFDOO\� ZH VSHFLI\ D SLHFHZLVH FRQVWDQW EDVHOLQH KD]DUG ZLWK VSOLWWLQJ WLPHV

K � � D� K �� ���� K . � �*� ZKHUH D LV WKH DJH RI WKH \RXQJHVW SHUVRQ LQ WKH

VDPSOH� 1RWLFH� WKDW WKH EDVHOLQH FDQ DWWDLQ DUELWUDU\ ÀH[LELOLW\ E\ LQFUHDVLQJ

WKH QXPEHU RI LQWHUYDOV� 7KH YDOXH RI WKH EDVHOLQH KD]DUG LQ WKH N)WK LQWHUYDO

LV JLYHQ E\ DNL � /HW N�W� � 4� w 
�� �� ���� . � �� . � EH D IXQFWLRQ WKDW PDSV

WKH GXUDWLRQ� W � LQWR LQWHUYDO N� %DVHG RQ WKH GLIIHUHQW FDXVHV RI GHDWK ZH

GH¿QH , GHVWLQDWLRQV LQGLFDWRUV GL � L
,�L�� ZKHUH L
�� LV DQ LQGLFDWRU IXQFWLRQ

IRU WKH HYHQW LQ WKH EUDFNHWV� 7KH FRQWULEXWLRQ IRU DQ LQGLYLGXDO ZLWK REVHUYHG

FKDUDFWHULVWLFV� [ � LV WKHQ
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1RWH� WKDW XQFRPSOHWHG �L�H� ULJKW FHQVRUHG� REVHUYDWLRQV RQO\ FRQWULEXWH

ZLWK WKH VXUYLYRU IXQFWLRQ DV
3,

L�� GL � ��

�� 2XU FKRLFH RI PRGHO LV VRPHZKDW JXLGHG E\ WKH UHVXOWV IRXQG E\ %HKUPDQ� 6LFNOHV

	 7DXEPDQ ������� 7KH\ HVWLPDWH PRUWDOLW\ UDWHV RQ D VDPSOH RI 8�6� YHWHUDQV�

DQG FRQGXFW VHYHUDO VHQVLWLYLW\ DQDO\VHV FRQFHUQLQJ WKH VWDWLVWLFDO VSHFL¿FDWLRQ RI

WKHUH PRGHO� %ULHÀ\ VXPPDULVHG� WKH\ ¿QG WKDW WKHLU UHVXOWV ZHUH VHQVLWLYH WR WKH

VDPSOH OHQJWK GXH WR WKH DPRXQW RI ULJKW FHQVRUHG REVHUYDWLRQV� EXW QRW VHQVLWLYH WR

SDUDPHWULF VSHFL¿FDWLRQ RI WKH KD]DUG IXQFWLRQ RU WR WKH LQFOXVLRQ RI WHUPV FRUUHFW�

LQJ IRU XQREVHUYHG KHWHURJHQHLW\ �IUDLOW\�� %HKUPDQ� 6LFNOHV� 7DXEPDQ 	 <D]EHFN

������ HVWLPDWH PRUWDOLW\ UDWHV RQ 86 UHWLUHPHQW GDWD DQG DOVR ¿QG WKDW WKHLU UH�

VXOWV DUH LQVHQVLWLYH WR WKH LQFOXVLRQ RI IUDLOW\� ,Q WKH IROORZLQJ ZH HPSOR\ D UDWKHU

ÀH[LEOH KD]DUG IXQFWLRQ WKDW LV FRPSXWDWLRQDO DWWUDFWLYH DQG ZH GR QRW FRUUHFW IRU

XQREVHUYHG KHWHURJHQHLW\�

���



��� 5HPDLQLQJ OLIH H[SHFWDQF\ �5/(�

7KH LQWHUSUHWDWLRQ RI HVWLPDWLRQ UHVXOWV LQ KD]DUG PRGHOV DUH PRUH FRPSOL�

FDWHG WKDQ LQ RWKHU VWDWLVWLFDO PRGHOV� VLQFH WKH VL]H RI WKH HVWLPDWHG FRHI�

¿FLHQW IRU WKH H[SODQDWRU\ YDULDEOHV LV QRW VWUDLJKWIRUZDUG WR HYDOXDWH� ,Q

RUGHU WR DFFRPPRGDWH WKLV IHDWXUH RI KD]DUG PRGHOV ZH TXDQWLI\ WKH HIIHFW RI

WKH SHUVRQDO FKDUDFWHULVWLFV RQ WKH PRUWDOLW\ UDWH E\ FDOFXODWLQJ WKH H[SHFWHG

GXUDWLRQ RI UHPDLQLQJ OLIH� 7KDW LV� IRU JLYHQ SHUVRQDO FKDUDFWHULVWLFV LW LV SRV�

VLEOH WR FDOFXODWH KRZ WKH H[SHFWHG UHPDLQLQJ OLIH WLPH FKDQJHV ZKHQ WKH VL]H

RI D FRYDULDWH FKDQJHV� %HORZ ZH LOOXVWUDWH KRZ WKH FDOFXODWLRQV DUH GRQH�

6XSSUHVVLQJ WKH GHSHQGHQF\ RI WKH KD]DUG IXQFWLRQ RQ [ � WKH LQWHJUDWHG KD]�

DUG LV
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7KDW LV� WKH 5/( LV VLPSO\ WKH VXP RI WKH LQYHUVH LQWHUYDO�VSHFL¿F KD]DUG

IXQFWLRQV ZHLJKWHG ZLWK WKH LQWHUYDO�VSHFL¿F RFFXUUHQFH SUREDELOLW\�

���



� 5HVXOWV

³, ZRXOG UDWKHU GLVFRYHU D VLQJOH FDXVDO FRQQHFWLRQ WKDQ ZLQ WKH WKURQH

RI 3HUVLD´

'HPRFULWXV �������� %&�

7KH IDPRXV TXRWH E\ WKH *UHHN SKLORVRSKHU 'HPRFULWXV YHU\ SUHFLVHO\ GH�

VFULEHV D SUHYDLOLQJ FRQFHUQ LQ PRUWDOLW\ VWXGLHV �DV ZHOO DV LQ D ORW RI RWKHU

GLVFLSOLQHV�� QDPHO\ WKDW RI FDXVH DQG HIIHFW� ,Q WKLV VWXG\ ZH SUHVHQW FRUUH�

ODWLRQV EHWZHHQ PRUWDOLW\ UDWHV DQG GLIIHUHQW VRFLR�HFRQRPLF FRYDULDWHV� %\

GRLQJ VR ZH DUH DEOH WR LGHQWLI\ VRFLR�HFRQRPLF GLIIHUHQFHV LQ PRUWDOLW\ UDWHV�

+RZHYHU� ZH DUH QRW DEOH WR LGHQWLI\ ZKHWKHU VSHFL¿F VRFLR�HFRQRPLF FRYDUL�

DWHV DIIHFW WKH PRUWDOLW\ UDWH WKURXJK LQGLUHFW HIIHFWV WKDW DUH GHULYHG IURP WKH

IDFW WKDW WKH UHDVRQ ZK\ DQ LQGLYLGXDO FDUULHV FHUWDLQ FKDUDFWHULVWLFV LV GXH

WR KHU XQGHUO\LQJ PRUWDOLW\ ULVN� :H KDYH WKHVH OLPLWDWLRQV LQ PLQG ZKHQ

LQWHUSUHWLQJ WKH UHVXOWV WKDW IROORZ�

%HIRUH WKH HVWLPDWLRQ UHVXOWV DUH GLVFXVVHG� LW VKRXOG EH QRWHG WKDW VXEJURXS

GLIIHUHQFHV LQ PRUWDOLW\ H[SHULHQFHV RI WKH SRSXODWLRQ ZHUH DVVHVVHG E\ VH�

TXHQWLDOO\ LQWURGXFLQJ WKH YDULDEOHV IRU UHVLGHQFH LQ &RSHQKDJHQ� PDULWDO VWD�

WXV� HGXFDWLRQ� VNLOO OHYHO� RFFXSDWLRQ� KRPH RZQHUVKLS� DQG LQFRPH� *HQ�

HUDOO\� ZH ¿QG WKDW DQ DGGLWLRQDO YDULDEOH UHGXFHV WKH HIIHFW RI SUHYLRXVO\

HQWHUHG YDULDEOHV DV LQ 0RRUH 	 +D\ZDUG ������� )RU LQVWDQFH IRU WKH ROGHU

FRKRUW RI ZRPHQ WKH HIIHFWV RI YRFDWLRQDO HGXFDWLRQ DQG HGXFDWLRQ OHYHO � DUH

HDFK WLPH UHGXFHG VRPHZKDW E\ WKH VHTXHQWLDO DGGLWLRQ RI YDULDEOHV FRQWURO�

OLQJ IRU VNLOO OHYHO� RFFXSDWLRQ� KRPH RZQHUV DQG LQFRPH� 7KLV HPSKDVL]HV

WKH LPSRUWDQFH RI XVLQJ VHYHUDO LQGLFDWRUV VLPXOWDQHRXVO\ LQ RUGHU WR XQGHU�

VWDQG WKH H[WHQW WR ZKLFK VRFLR�HFRQRPLF VWDWXV DIIHFWV PRUWDOLW\�

2QO\ YHU\ IHZ YDULDEOHV FKDQJH IURP KDYLQJ D VLJQL¿FDQW HIIHFW RQ PRUWDOLW\

WR KDYLQJ DQ LQVLJQL¿FDQW HIIHFW� )RU WKH ROGHU FRKRUW RI ZRPHQ WKH HIIHFW

RI EHLQJ UHWLUHG WXUQV LQVLJQL¿FDQW E\ LQWURGXFWLRQ RI WKH YDULDEOHV IRU RF�

FXSDWLRQ� ZKLFK PRVW OLNHO\ LV GXH WR WKH FRUUHODWLRQ EHWZHHQ WKH YDULDEOHV

XQNQRZQ RFFXSDWLRQ DQG UHWLUHG� $OVR� WKH QHJDWLYH HIIHFW IURP KDYLQJ HGX�

FDWLRQ OHYHO � EHFRPHV LQVLJQL¿FDQW E\ HQWHULQJ VNLOO OHYHO LQWR WKH HVWLPDWLRQ�

)RU WKLV UHDVRQ ZH KDYH FKRVHQ QRW WR SUHVHQW WKH UHVXOW IRU PRGHOV RWKHU WKDQ

WKH IXOO PRGHO WKDW LQFOXGHV DOO GHPRJUDSKLF DQG VRFLR�HFRQRPLF LQGLFDWRUV�

���



,Q WKH IROORZLQJ VXEVHFWLRQV ZH GLVFXVV WKH UHVXOWV SUHVHQWHG LQ 7DEOH ��

��� )LUVW� ZH JR WKURXJK WKH HIIHFWV RI WKH YDULRXV GHPRJUDSKLF DQG VRFLR�

HFRQRPLF IDFWRUV RQ WKH FDXVH�VSHFL¿F PRUWDOLW\ UDWHV� 7KHQ� LQ RUGHU WR

TXDQWLI\ WKH HIIHFWV IURP WKH FRYDULDWHV� ZH FDOFXODWH UHPDLQLQJ OLIH H[SHFWDQ�

FLHV LQ WKH ODVW VHFWLRQ�

��� 0DUULDJH DQG NLGV

$ VXEVWDQWLDO DPRXQW RI OLWHUDWXUH KDYH IRXQG WKDW PDUULHG LQGLYLGXDOV KDYH

VLJQL¿FDQWO\ ORZHU ULVNV RI PRUWDOLW\ WKDQ WKHLU VLQJOH FRXQWHUSDUWV �VHH H�J�

6PLWK 	 =LFN ������ IRU D VXUYH\�� DQG WKDW WKHVH UHVXOWV DUH SDUWLFXODUO\

VWURQJ IRU PHQ� VHH /LOODUG 	 3DQLV ������� :KHWKHU WKLV GLIIHUHQFH LV GXH WR

VHOHFWLRQ PHFKDQLVPV RI KHDOWKLHU LQGLYLGXDOV LQWR PDUULDJH RU GXH WR FDXVDO

SURFHVVHV� W\SLFDOO\ NQRZQ DV PDUULDJH SURWHFWLRQ �ZKHUH PDUULDJH LQGXFHV

DUH PRUH KHDOWK\ OLIH VW\OH�� KDV EHHQ RQ WKH UHVHDUFK DJHQGD IRU ORQJ �VHH

*ROGPDQ ������ IRU D GLVFXVVLRQ�� <HW� WKHUH LV D SRWHQWLDOO\ FRXQWHU�DFWLQJ

HIIHFW� /LOODUG 	 3DQLV ������ DUJXH WKDW LI PDUULDJH KDV D SRVLWLYH HIIHFW RQ

ORQJHYLW\� WKHQ LQGLYLGXDOV LQ SRRU KHDOWK RU ZLWK KLJKHU PRUWDOLW\ ULVN KDYH D

JUHDWHU LQFHQWLYH WR PDUU\ DQG JDLQ WKDW SURWHFWLRQ� 7KH\ WHVW WKHLU K\SRWKH�

VLV RQ D VDPSOH RI $PHULFDQ PHQ LQ D VLPXOWDQHRXV PRGHO RI PDULWDO VWDWXV�

KHDOWK DQG PRUWDOLW\� DQG ZKHQ WKH\ FRUUHFW IRU XQPHDVXUHG FKDUDFWHULVWLFV

WKH\ ¿QG WKDW KHDOWKLHU PHQ DUH OHVV OLNHO\ WR PDUU\� +RZHYHU� EDVHG RQ WKH

XQPHDVXUHG FKDUDFWHULVWLFV WKH\ DOVR ¿QG WKDW PHQ ZKR PDUU\ HDUOLHU WHQG WR

EH KHDOWKLHU WKDQ PHQ ZKR UHPDLQ XQPDUULHG� 7KDW LV� WKHLU UHVXOWV VXSSRUW

ERWK D SRVLWLYH DQG DQ DGYHUVH VHOHFWLRQ HIIHFW� ,Q WKHLU DSSOLFDWLRQ WKH SRV�

LWLYH VHOHFWLRQ HIIHFW GRPLQDWHV LI WKH\ GR QRW WDNH XQPHDVXUHG IDFWRUV LQWR

DFFRXQW�

�� :H KDYH H[FOXGHG WKH HVWLPDWHG EDVHOLQH KD]DUGV IRU H[SRVLWLRQDO UHDVRQV� 7KH\�

KRZHYHU� H[KLELWV SRVLWLYH GXUDWLRQ GHSHQGHQFH DV H[SHFWHG� DQG DUH DYDLODEOH XSRQ

UHTXHVW�
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5HJDUGOHVV RI ZKLFK IDFWRU� LI QRW DOO� GULYHV WKH UHVXOWV ZH GR ¿QG WKDW IRU PHQ

PDUULDJH LV DVVRFLDWHG ZLWK ORZHU PRUWDOLW\ ULVN� �VHH 7DEOH � DQG ��� +RZ�

HYHU� IRU WKH FDQFHU VXE�KD]DUG WKH HIIHFW RI PDUULDJH LV LQVLJQL¿FDQW� 2XU

¿QGLQJV IRU ZRPHQ DUH SDUWLFXODUO\ UHPDUNDEOH� WKRXJK� DV WKH FDXVH�VSHFL¿F

KD]DUG UDWHV UHYHDO D VLJQL¿FDQWO\ SRVLWLYH HIIHFW RI PDUULDJH RQ FDQFHU PRU�

WDOLW\ DQG D VLJQL¿FDQWO\ QHJDWLYH HIIHFW RI PDUULDJH RQ WKH ULVN RI G\LQJ RI

RWKHU GLVHDVHV �VHH 7DEOH � DQG ��� )RU WKH \RXQJHU FRKRUW RI ZRPHQ DQ RYHU�

DOO QHJDWLYH HIIHFW RI PDUULDJH RQ PRUWDOLW\ UHPDLQ� EXW IRU WKH ROGHU FRKRUW

WKH RYHUDOO HIIHFW LV LQVLJQL¿FDQW� )RU WKLV FRKRUW WKHUH LV QR VLJQL¿FDQW HI�

IHFW RI PDUULDJH RQ WKH FLUFXODWRU\ GLVHDVH VXE�KD]DUG� 7KHVH ¿QGLQJV ZRXOG

KDYH EHHQ EOXUUHG KDG ZH QRW DSSOLHG D FRPSHWLQJ ULVNV GXUDWLRQ PRGHO� ,Q

WKH WHUPLQRORJ\ RI /LOODUG 	 3DQLV ������ LW DSSHDUV WKDW WKH DGYHUVH VHOHF�

WLRQ HIIHFW GRPLQDWHV IRU VRPH VXE�VDPSOHV RI ZRPHQ�� (OOZRRG 	 .DQH

������ ¿QG� LQ D VDPSOH RI $PHULFDQ ZRPHQ DQG PHQ RYHU �� \HDUV ROG� WKDW

PDUULHG ZRPHQ KDYH D KLJKHU PRUWDOLW\ ULVN WKDQ VLQJOH ZRPHQ� 7KH\ DUJXH

WKDW WKH UHVXOW FRXOG EH FDXVHG E\ WKH WUDGLWLRQDO UROHV RI KXVEDQG DQG ZLIH�

PDUULHG PHQ OLYH ORQJHU EHFDXVH WKH\ DUH FDUHG IRU E\ WKHLU ZLYHV� ,Q WKH

SURFHVV� ZLYHV¶ KHDOWK PD\ EH HQGDQJHUHG� ,Q D 'DQLVK FRQWH[W WKLV HIIHFW

FRXOG EH YHU\ LPSRUWDQW� VLQFH 'DQLVK ZRPHQ KDYH YHU\ KLJK ODERXU PDUNHW

SDUWLFLSDWLRQ UDWHV�

,W VKRXOG EH QRWHG WKDW IRU WKH \RXQJHU FRKRUW ZH KDYH LQFOXGHG D YDULDEOH

FDSWXULQJ ZKHWKHU WKH LQGLYLGXDOV KDYH FKLOGUHQ� )RU ZRPHQ� ZH ¿QG D VLJ�

QL¿FDQW QHJDWLYH HIIHFW RQ WKH PRUWDOLW\ ULVN� HYHQ LQ WKH FDQFHU VXE�KD]DUG�

7KH VDPH SDWWHUQ HPHUJHV IRU PHQ� DOWKRXJK WKH HIIHFW LQ WKH FDQFHU VXE�

KD]DUG LV LQVLJQL¿FDQW�

�� 1RWH� WKDW WKH UHIHUHQFH JURXS LV QRW PDUULHG LQGLYLGXDOV DQG WKDW WKLV JURXS WKHUH�

IRUH FRQWDLQV� GLYRUFHG� VHSDUDWHG� QHYHU PDUULHG DQG ZLGRZHG LQGLYLGXDOV� 3R�

WHQWLDOO\ VRPH RI WKH VXE�JURXSV FRXOG KDYH ORZHU PRUWDOLW\ ULVN WKDQ WKH PDUULHG

LQGLYLGXDOV DQG LQ WKDW UHVSHFW GLVWRUW RXU ¿QGLQJV� 3UHYLRXV UHVHDUFK UHYHDO PL[HG

UHVXOWV ZKHQ ORRNLQJ DW VXEJURXSV� :KHUHDV +X 	 *ROGPDQ� ������ DQG /LOODUG

	 3DQLV ������ ¿QG WKDW D KLJKHU PRUWDOLW\ ULVN LV DOVR IRXQG IRU WKH VXE�JURXSV�

%HKUPDQ HW DO� ������ ¿QG IRU PHQ WKDW PDUULHG DQG GLYRUFHG�VHSDUDWHG KDYH ORZHU

PRUWDOLW\ ULVN WKDQ WKHLU FRXQWHUSDUWV�

�� :H FRXOG� RI FRXUVH� LQYHVWLJDWH WKLV IHDWXUH LQ PRUH GHWDLO E\ HQGRJHQL]LQJ PDULWDO

VWDWXV LQ WKH PRUWDOLW\ KD]DUG� :H OHDYH WKLV H[HUFLVH IRU IXWXUH UHVHDUFK�

����



��� (GXFDWLRQ DQG LQFRPH

%RWK HGXFDWLRQ DQG LQFRPH DUH IURP D WKHRUHWLFDO SHUVSHFWLYH QHJDWLYHO\ DV�

VRFLDWHG ZLWK PRUWDOLW\ ULVN� )LUVW� LW LV JHQHUDOO\ SHUFHLYHG WKDW PRUH HG�

XFDWHG LQGLYLGXDOV PDNH EHWWHU GHFLVLRQV DQG FDQ SURFHVV QHZ LQIRUPDWLRQ

PRUH HIIHFWLYHO\ ZKLFK FRQVHTXHQWO\ VKRXOG OHDG WR PRUH KHDOWK\ OLIH�VW\OHV�

6HFRQG� LQFUHDVHV LQ LQFRPH SHUPLW LQGLYLGXDOV WR GHYRWH PRUH WLPH WR KHDOWK

SURGXFWLRQ ZKLFK UHGXFHV VLFN WLPH DQG VXEVHTXHQWO\ PRUWDOLW\ ULVN�

2Q DQ HPSLULFDO OHYHO WKHVH SUHGLFWLRQV KDYH EHHQ IRXQG WR KROG PRUH RU OHVV

FRQVLVWHQWO\ LQ D QXPEHU RI VWXGLHV �VHH 6LFNOHV 	 7DXEPDQ ������� IRU D

VXUYH\ DQG VHH DOVR H�J� +D\ZDUG� *UDG\� +DUG\ 	 6RPPHUV ������� 0RRUH

	 +D\ZDUG ������� 6PLWK 	 =LFN ������ DQG +XUG� 0F)DGGHQ 	 0HUULO

������� ,Q WKLV VWXG\� ZH ¿QG IRU PHQ WKDW WKH QHJDWLYH UHODWLRQVKLS EHWZHHQ

HGXFDWLRQ�LQFRPH DQG PRUWDOLW\ ULVN SUHYDLOV� FI� 7DEOH � DQG ��� )RU ZRPHQ

LQ WKH ROGHU FRKRUW� KRZHYHU� ZH ¿QG TXLWH GLIIHUHQW UHVXOWV� +HUH� LQFRPH

KDV QR VLJQL¿FDQW HIIHFW RQ PRUWDOLW\� DQG WKH HIIHFW RI HGXFDWLRQ RQ PRUWDOLW\

LV QRQ�PRQRWRQH� 7DEOH � FROXPQ � VKRZV WKDW IRU UHODWLYHO\ ORZ HGXFDWHG

ZRPHQ �YRFDWLRQDO HGXFDWLRQ DQG HGXFDWLRQ JURXS �� WKHUH LV D QHJDWLYH HI�

IHFW RQ WKH PRUWDOLW\ FRPSDUHG WR ZRPHQ ZLWK QR HGXFDWLRQ� EXW WKLV HIIHFW

GLVDSSHDUV IRU ZRPHQ ZLWK PHGLXP DQG KLJK HGXFDWLRQ� 7KH FDXVH�VSHFL¿F

KD]DUG UDWHV UHYHDO WKDW WKH QHJDWLYH HIIHFWV DUH GULYHQ E\ WKH VXE�KD]DUG IRU

FLUFXODWRU\ GLVHDVHV� )RU ZRPHQ LQ HGXFDWLRQ JURXS �� WKHUH LV D VLJQL¿FDQW

SRVLWLYH HIIHFW LQ WKH FDQFHU KD]DUG� $ VRPHZKDW VLPLODU UHVXOW LV IRXQG E\

0DUWLNDLQHQ ������� +H ¿QGV WKDW IRU )LQLVK ZRPHQ WKHUH LV D SRVLWLYH DVVRFL�

DWLRQ EHWZHHQ HGXFDWLRQ DQG GHDWK GXH WR EUHDVW FDQFHU� D UHVXOW WKDW GRHVQ¶W

FDUU\ RYHU WR RWKHU IRUPV RI FDQFHU� $OVR� *ROGPDQ� 7DNDKDVKL 	 +X ������

¿QG UHODWHG UHVXOWV� :KHQ LQYHVWLJDWLQJ GHDWKV DPRQJ -DSDQHVH VLQJOH ZRPHQ

WKH\ ¿QG WKDW GHDWK GXH WR FDQFHU LV SRVLWLYHO\ UHODWHG WR LQFRPH�

7KH LQGLFDWRU YDULDEOH FDSWXULQJ ZKHWKHU WKH LQGLYLGXDO LV D KRPH RZQHU LV�

OLNH HGXFDWLRQ DQG LQFRPH� VXSSRVHG WR FDSWXUH VRFLRHFRQRPLF VWDWXV� *HQ�

HUDOO\� ZH ¿QG WKH H[SHFWHG VLJQL¿FDQW QHJDWLYH HIIHFW RQ PRUWDOLW\ ULVN� EXW

LW LV DOVR FOHDU WKDW WKH UHVXOW LV GULYHQ E\ D QHJDWLYH HIIHFW RQ WKH ULVN RI G\LQJ

RI RWKHU GLVHDVHV WKDQ FDQFHU DQG FLUFXODWRU\ GLVHDVHV�

�� 7KH UHIHUHQFH FDWHJRU\ IRU HGXFDWLRQ LV QR HGXFDWLRQ EH\RQG HOHPHQWDU\ VFKRRO�

����



��� 6NLOO OHYHO

7KHUH DUH� FRPSDUHG WR VNLOOHG ZRUNHUV� YHU\ IHZ VLJQL¿FDQW GLIIHUHQFHV ZLWK

UHVSHFW WR PRUWDOLW\ ULVN�� )RU ZRPHQ� ZH RQO\ ¿QG VLJQL¿FDQWO\ ORZHU PRU�

WDOLW\ ULVNV LQ WKH VXE�KD]DUG IRU GHDWKV GXH WR RWKHU GLVHDVHV� )RU PHQ LQ

WKH ROGHU FRKRUW� KRZHYHU� WKHUH LV DQ LQWHUHVWLQJ ¿QGLQJ� 0HQ RQ HDUO\�

UHWLUHPHQW KDYH D VXEVWDQWLDOO\ ORZHU PRUWDOLW\ ULVN� 7KH HDUO\�UHWLUHPHQW

SURJUDP ZDV LQWURGXFHG LQ ����� DQG LW JLYHV LQGLYLGXDOV� ZKR KDYH KDG DQ

DFWLYH ODERXU PDUNHW FDUHHU� WKH FKRLFH WR UHWLUH DW WKH DJH RI ��� 7KH SUR�

JUDP ZDV LQWURGXFHG WR SURYLGH ROGHU ZRUNHUV ZLWK WKH RSSRUWXQLW\ WR VWRS

ZRUNLQJ EHIRUH WKHLU SK\VLFDO KHDOWK GHWHULRUDWH� $V VXFK� WKH LQWHQWLRQ RI

WKH SURJUDP� DW OHDVW DV IRUPXODWHG E\ WKH SROLWLFLDQV� ZDV WR UHOLHYH ZRUQ�

RXW ZRUNHUV IURP WKH EXUGHQ RI KDUG SK\VLFDO ZRUN WDVNV� ,Q WKLV UHVSHFW�

ZH ZRXOG H[SHFW LQGLYLGXDOV RQ HDUO\�UHWLUHPHQW WR KDYH D UHODWLYHO\ KLJKHU

PRUWDOLW\ ULVN GXH WR EDG KHDOWK� 2XU UHVXOWV� LI DQ\WKLQJ� UHYHDO WKH RSSR�

VLWH ¿QGLQJ� ZKLFK VXJJHVW WKDW HLWKHU LW LV QRW RQO\ ZRUQ�RXW LQGLYLGXDOV WKDW

WDNH DGYDQWDJH RI HDUO\�UHWLUHPHQW� RU WKDW LQGLYLGXDOV� ZKR OHDYH WKH ODERU

IRUFH DFWXDOO\ H[SHULHQFH LPSURYHG KHDOWK� 7KLV HIIHFW FRXOG� KRZHYHU� EH

FDXVHG E\ WKH FRPSRVLWLRQ RI WKH LQGLYLGXDOV HOLJLEOH IRU HDUO\�UHWLUHPHQW�

VLQFH D ORQJ DQG DFWLYH ODERXU PDUNHW FDUHHU�� LV VWLSXODWHG IRU HQWHULQJ WKH

SURJUDPPH� 6HYHUDO DXWKRUV KDYH IRXQG D SRVLWLYH DVVRFLDWLRQ EHWZHHQ DFWLYH

ODERXU PDUNHW SDUWLFLSDWLRQ DQG ORQJHYLW\ �VHH QH[W VXE�VHFWLRQ��

��� 2FFXSDWLRQ

$V DUJXHG E\ 6LFNOHV 	 7DXEPDQ ������ RFFXSDWLRQ LV SHUKDSV WKH PRVW FOHDU

H[DPSOH RI D SRWHQWLDO UHYHUVH FDXVDOLW\ EHWZHHQ FRYDULDWHV DQG KHDOWK� GXH

WR WKH UHOLDQFH RI FHUWDLQ RFFXSDWLRQV RQ WKH OHYHO RI SK\VLFDO DFWLYLW\� 2Q WKH

RWKHU KDQG� RFFXSDWLRQ LV D FUXFLDO FRYDULDWH DQG DFFRUGLQJ WR 0RRUH 	 +D\�

ZDUG ������ WKH PRVW DFFXUDWH VLQJOH LQGLFDWRU RI VRFLDO VWDWXV DQG OLIH�VW\OH�

2Q WRS RI WKDW� RFFXSDWLRQ DOVR GH¿QHV WKH HQYLURQPHQWV LQ ZKLFK SHUVRQV DUH

H[SRVHG WR KD]DUGRXV ZRUNLQJ FRQGLWLRQV� SROOXWLRQ� DQG HPRWLRQDO VWUHVV�

�� 7KH UHIHUHQFH FDWHJRU\ LV VNLOOHG ODERXU�

��� ,Q IDFW� LQGLYLGXDOV VKRXOG EH DFWLYH RQ WKH ODERXU PDUNHW LQ �� RXW RI WKH ODWHVW ��

\HDUV LQ RUGHU WR EH HOLJLEOH IRU HDUO\�UHWLUHPHQW�

����



)RU WKH \RXQJHU FRKRUW ZH RQO\ ¿QG VLJQL¿FDQW HIIHFWV IURP LQGLYLGXDOV ZLWK

XQNQRZQ RFFXSDWLRQ��� 7KLV JURXS RI LQGLYLGXDOV� ZKLFK SULPDULO\ FRQVLVWV

RI LQGLYLGXDOV RXWVLGH WKH ODERXU IRUFH� KDV D KLJKHU ULVN RI PRUWDOLW\��� 7KH

UHVXOW LV LQ DFFRUGDQFH ZLWK RWKHU VWXGLHV� -RQHV 	 *ROGEODWW ������ ¿QG WKDW

ZRPHQ RXWVLGH WKH ODERXU PDUNHW KDYH KLJKHU PRUWDOLW\ UDWHV WKDQ ZRPHQ

LQ WKH ODERXU PDUNHW� ZKHUHDV 6RUOLH 	 5RJRW ������ ¿QG VLPLODU UHVXOWV IRU

PHQ� )RU WKH ROGHU FRKRUW WKH SRVLWLYH HIIHFW LV VXVWDLQHG� DQG KHUH LW LV GULYHQ

E\ DOO FDXVH�VSHFL¿F KD]DUG UDWHV �H[FHSW GHDWK GXH WR FLUFXODWRU\ GLVHDVHV IRU

ZRPHQ��

7KH RWKHU VLJQL¿FDQW UHVXOWV IRU WKLV FRKRUW DUH SUHVXPDEO\ FORVHO\ FRQQHFWHG

WR ZRUN HQYLURQPHQWV� 0HQ� ZKR ZRUNV LQ WKH DJULFXOWXUDO VHFWRU KDYH VLJ�

QL¿FDQWO\ ORZHU PRUWDOLW\ ULVN� ZKHUHDV PHQ ZRUNLQJ LQ WKH PDQXIDFWXULQJ�

FRQVWUXFWLRQ RU WUDQVSRUW VHFWRU KDYH KLJKHU PRUWDOLW\ ULVN� :KLOH WKH ODWWHU

HIIHFWV RQO\ SHUWDLQ LQ WKH FDQFHU VXE�KD]DUG� WKH IRUPHU HIIHFW LV IRXQG LQ

WKH WZR RWKHU VXE�KD]DUG UDWHV� )RU ZRPHQ� ZH DOVR ¿QG WKDW WKRVH ZRUNLQJ

LQ WKH PDQXIDFWXULQJ VHFWRU KDYH KLJKHU PRUWDOLW\ ULVN GXH WR FDQFHU� 7KH

QHJDWLYH HIIHFW IRXQG LQ WKH FLUFXODWRU\ KD]DUG IRU SXEOLF HPSOR\HG IHPDOH

ZRUNHUV FRXOG EH DWWULEXWHG WR OHVV VWUHVVIXO ZRUNLQJ HQYLURQPHQWV�

��� 5HPDLQLQJ OLIH H[SHFWDQF\ �5/(�

7R IDFLOLWDWH FRPSDULVRQV EHWZHHQ SHUVRQV ZLWK GLIIHUHQW VRFLR�HFRQRPLF FKDU�

DFWHULVWLFV ZH KDYH FDOFXODWHG UHPDLQLQJ OLIH H[SHFWDQFLHV DV GHVFULEHG LQ VHF�

WLRQ ���� %HIRUH GLVFXVVLQJ WKH ¿QGLQJV VRPH FRPPHQWV RQ KRZ WKH FDOFXOD�

WLRQV DUH GRQH DUH LQ RUGHU�

:H XVH H[SUHVVLRQ ��� DQG WKH HVWLPDWLRQ UHVXOWV IURP WKH VLQJOH ULVN PRGHO

IRU WKH ROGHU FRKRUWV WR FDOFXODWH 5/(� 6LQFH ZH RQO\ HVWLPDWH PRUWDOLW\ UDWHV

IRU LQGLYLGXDOV XS WR �� \HDUV ROG ZH KDYH WR H[WUDSRODWH WKH EDVHOLQH KD]DUG

IRU DJHV DERYH ��� +HUH� ZH DVVXPH WKDW WKH PRUWDOLW\ ULVN VWD\V FRQVWDQW�

7KLV LV FOHDUO\ D PLVVSHFL¿FDWLRQ ZKLFK LPSOLHV WKDW WKH 5/(¶V DUH XSZDUGV

ELDVHG� 7KH 5/(¶V DUH FDOFXODWHG EDVHG RQ D FRQVWUXFWHG SHUVRQ SUR¿OH� 7KDW

LV� ZH FKRRVH VSHFL¿F FKDUDFWHULVWLF DQG FDOFXODWH WKH 5/( IRU WKLV K\SRWKHW�

LFDOO\ FRQVWUXFWHG LQGLYLGXDO� $OO FRPSDULVRQV DUH WKHUHIRUH EDVHG RQ WKLV

��� 7KH UHIHUHQFH FDWHJRU\ LV VHUYLFH VHFWRU�

��� 1RWH WKDW WKLV HIIHFW LV LQVLJQL¿FDQW IRU WKH FDQFHU KD]DUG�

����



FRQVWUXFWHG LQGLYLGXDO DQG GRHVQ¶W QHFHVVDULO\ FDUU\ RYHU WR RWKHU SHUVRQ SUR�

¿OHV� 6WLOO� WKH H[HUFLVH FDQ EH IUXLWIXO EHDULQJ LWV OLPLWDWLRQV LQ PLQG� 7KH

VWDQGDUG SHUVRQV ZH KDYH FRQVWUXFWHG�� KDYH 5/(¶V HTXDO WR ���� \HDUV IRU

ZRPHQ DQG ���� \HDUV IRU PHQ���

,Q 7DEOH � ZH SUHVHQW GLIIHUHQW VLPXODWLRQV� 7KH SRVLWLYH HIIHFW RQ WKH PRUWDO�

LW\ ULVN IURP OLYLQJ LQ WKH &RSHQKDJHQ PHWURSROLWDQ DUHD LV TXLWH VXEVWDQWLDO�

:RPHQ �PHQ� FDQ H[SHFW WR OLYH ��� ����� \HDUV OHVV WKDQ WKHLU SURYLQFLDO

FRXQWHUSDUWV� ,W LV DOVR LQWHUHVWLQJ WR QRWH WKDW IDFWRUV OLNH PDUULDJH� KLJK HGX�

FDWLRQ DQG KLJK LQFRPH WKDW LV W\SLFDOO\ FRQQHFWHG ZLWK KLJK VRFLR�HFRQRPLF

VWDWXV KDYH VLJQL¿FDQW SRVLWLYH HIIHFW RQ WKH 5/( IRU PHQ� EXW LQVLJQL¿FDQW

HIIHFW IRU ZRPHQ� 2Q WRS RI WKDW WKH HIIHFWV IRU PHQ LV UDWKHU ODUJH� QRW EH�

LQJ PDUULHG WDNHV ��� \HDUV IURP 5/( DQG EHLQJ LQ WKH KLJKHVW HGXFDWLRQ

FDWHJRU\ JLYH ��� \HDUV LQ 5/(� 5DLVLQJ LQFRPH IDU EH\RQG DYHUDJH LQFRPH

E\ GRXEOLQJ LW RQO\ JLYHV �� \HDUV LQ 5/(� HYHQ WKRXJK WKH HIIHFW LV KLJKO\

VLJQL¿FDQW LQ 7DEOH ��

� &RQFOXVLRQ

,Q WKLV DUWLFOH ZH LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ PRUWDOLW\ DQG GLIIHUHQW

GHPRJUDSKLF DQG VRFLR�HFRQRPLF LQGLFDWRUV WDNLQJ LQWR DFFRXQW WKH GLVWLQF�

WLRQ EHWZHHQ GLIIHUHQW FDXVHV RI GHDWK� 7KH LPSRUWDQFH RI WKLV GLVWLQFWLRQ ZDV

H[DPLQHG E\ FRPSDULQJ WKH UHVXOWV IURP D VLQJOH ULVN PRGHO ZLWK WKRVH IURP

D FRPSHWLQJ ULVNV PRGHO ZKHUH GHDWK PD\ RFFXU GXH WR FDQFHU� FLUFXODWRU\

GLVHDVHV DQG RWKHU GLVHDVHV� (VWLPDWLRQ RI WKH FRPSHWLQJ ULVNV PRGHO VKRZV

WKDW WKH FRYDULDWHV KDYH GLIIHUHQW HIIHFWV RQ WKH FDXVH�VSHFL¿F PRUWDOLW\ UDWHV

ZLWK UHVSHFW WR VLJQL¿FDQFH DV ZHOO DV VLJQV�

:H ¿QG WKDW WKH H[SHFWHG QHJDWLYH DVVRFLDWLRQ EHWZHHQ VRFLR�HFRQRPLF VWD�

WXV DQG PRUWDOLW\ LQGHHG SUHYDLOV IRU PHQ� EXW WR D PXFK VPDOOHU H[WHQW IRU

ZRPHQ� 7KH VRPHZKDW VXUSULVLQJ UHVXOWV IRU ZRPHQ DUH HVSHFLDOO\ SUR�

QRXQFHG LQ WKH FDQFHU KD]DUG� DQG IRU IXWXUH UHVHDUFK LW ZRXOG EH LQWHUHVW�

��� 6WDQGDUG SHUVRQ� $JHG �� LQ ����� OLYLQJ RXWVLGH WKH &RSHQKDJHQ PHWURSROLWDQ

DUHD� PDUULHG� QR HGXFDWLRQ� XQVNLOOHG ZRUNHU� UHQWHG KRXVLQJ� ZRUNLQJ LQ WKH VHU�

YLFH VHFWRU� LQFRPH RI ������� '.U�

��� $FFRUGLQJ WR 6WDWLVWLFV 'HQPDUN ������ WKH 5/( IRU D ZRPDQ �PDQ� DJHG �� LQ

���� ZDV ���� ������ \HDUV�

����



LQJ WR LQYHVWLJDWH IXUWKHU ZKHWKHU WKH UHVXOW LV GXH WR VSHFL¿F FDQFHU LOOQHVVHV

VXFK DV EUHDVW FDQFHU�

7R FRQFOXGH WKDW WKH DEVHQFH RI DQ LQYHUVH UHODWLRQVKLS EHWZHHQ VRFLR�HFR�

QRPLF VWDWXV DQG PRUWDOLW\ WKDW LV IRXQG IRU ZRPHQ LV WKH VROH H[SODQDWLRQ

IRU WKH H[FHVV PRUWDOLW\ LQ 'HQPDUN LV RI FRXUVH RXW RI RUGHU� 6WLOO� WKH ¿QG�

LQJV VXJJHVW WKDW SRVVLEOH H[SODQDWLRQV FDQ EH IRXQG� 7R GUDZ PRUH ¿UP

FRQFOXVLRQV D PRUH HODERUDWH GDWD VHW LQFOXGLQJ LQIRUPDWLRQ RQ OLIH�VW\OH DQG

GHPDQG VLGH IDFWRUV LV QHHGHG� DQG ZH HQFRXUDJH WKH FROOHFWLRQ RI VXFK GDWD

VHWV�

5HIHUHQFHV

%HKUPDQ� -� 5�� 6LFNOHV� 5� &� 	 7DXEPDQ� 3� ������� µ$JH�VSHFL¿F GHDWK

UDWHV ZLWK WREDFFR VPRNLQJ DQG RFFXSDWLRQDO DFWLYLW\� 6HQVLWLYLW\ WR

VDPSOH OHQJWK� IXQFWLRQDO IRUP� DQG XQREVHUYHG IUDLOW\¶� 'HPRJUDSK\

��� ���±����

%HKUPDQ� -� 5�� 6LFNOHV� 5� &�� 7DXEPDQ� 3� 	 <D]EHFN� $� ������� µ%ODFN�

ZKLWH PRUWDOLW\ LQHTXDOLWLHV¶� -RXUQDO RI (FRQRPHWULFV ��� ���±����

'DQLVK (FRQRPLF &RXQFLO ������� 'DQLVK (FRQRP\� 6SULQJ ����� &RSHQ�

KDJHQ�

(OOZRRG� '� 7� 	 .DQH� 7� -� ������� 7KH DPHULFDQ ZD\ RI DJLQJ� $Q HYHQW

KLVWRU\ DQDO\VLV� 1%(5 :RUNLQJ 3DSHU 1R� �����

*ROGPDQ� 1� ������� µ0DUULDJH VHOHFWLRQ DQG PRUWDOLW\ SDWWHUQV� ,QIHUHQFHV

DQG IDOODFLHV¶� 'HPRJUDSK\ ��� ���±����

*ROGPDQ� 1�� 7DNDKDVKL� 6� 	 +X� <� ������� µ0RUWDOLW\ DPRQJ MDSDQHVH

VLQJOHV� $ UH�LQYHVWLJDWLRQ¶� 3RSXODWLRQ 6WXGLHV ��� ���±����

+D\ZDUG� 0� '�� *UDG\� :� 5�� +DUG\� 0� $� 	 6RPPHUV� '� ������� µ2F�

FXSDWLRQDO LQÀXHQFHV RQ UHWLUHPHQW� GLVDELOLW\� DQG GHDWK¶� 'HPRJUDSK\

��� ���±����

+X� <� 	 *ROGPDQ� 1� ������� µ0RUWDOLW\ GLIIHUHQFH E\ PDULWDO VWDWXV� $Q

LQWHUQDWLRQDO FRPSDULVRQ¶� 'HPRJUDSK\ ��� ���±����

+XUG� 0� '�� 0F)DGGHQ� '� 	 0HUULO� $� ������� 3UHGLFWRUV RI PRUWDOLW\

DPRQJ WKH HOGHUO\� 1%(5 :RUNLQJ 3DSHU 1R� �����

����



-RQHV� '� 5� 	 *ROGEODWW� 3� 2� ������� µ&DXVH RI GHDWK LQ :LGRZ�(U�6 DQG

VSRXVHV¶� -RXUQDO RI %LRVRFLDO 6FLHQFHV ��� ���±����

/DQFDVWHU� 7� ������� 7KH (FRQRPHWULF $QDO\VLV RI 7UDQVLWLRQ 'DWD� &DP�

EULGJH 8QLYHUVLW\ 3UHVV� 1HZ <RUN�

/LOODUG� /� $� 	 3DQLV� &� :� $� ������� µ0DULWDO VWDWXV DQG PRUWDOLW\� 7KH

UROH RI KHDOWK¶� 'HPRJUDSK\ ��� ���±����

0DUWLNDLQHQ� 3� ������� µ0RUWDOLW\ DQG VRFLR�HFRQRPLF VWDWXV DPRQJ ¿QQLVK

ZRPHQ¶� 3RSXODWLRQ 6WXGLHV ��� ��±���

0RRUH� '� (� 	 +D\ZDUG� 0� '� ������� µ2FFXSDWLRQDO FDUHHUV DQG PRUWDOLW\

RI HOGHUO\ PHQ¶� 'HPRJUDSK\ ��� ��±���

6LFNOHV� 5� 	 7DXEPDQ� 3� ������� 0RUWDOLW\ DQG PRUELGLW\ DPRQJ DGXOWV DQG

WKH HOGHUO\� LQ 0� 5� 5RVHQ]ZHLJ 	 2� 6WDUN� HGV� µ+DQGERRN RI 3RSX�

ODWLRQ DQG )DPLO\ (FRQRPLFV¶� 9RO� �$� (OVHYLHU 6FLHQFH� $PVWHUGDP�

FKDSWHU ��� SS� ���±����

6PLWK� .� 5� 	 =LFN� &� '� ������� µ/LQNHG OLYHV� GHSHQGHQW GHPLVH" VXUYLYDO

DQDO\VLV RI KXVEDQGV DQG ZLYHV¶� 'HPRJUDSK\ ��� ��±���

6RUOLH� 3� 	 5RJRW� (� ������� µ0RUWDOLW\ E\ HPSOR\PHQW VWDWXV LQ WKH QD�

WLRQDO ORQJLWXGLQDO PRUWDOLW\ VWXG\¶� $PHULFDQ -RXUQDO RI (SLGHPLRORJ\

���� ���±����

6WDWLVWLFV 'HQPDUN ������� 6WDWLVWLVN 7LnUVRYHUVLJ ����� &RSHQKDJHQ�

����



$ 7DEOHV

7DEOH $�� &DXVHV RI GHDWKV

:RPHQ 0HQ

$JH� \HDU ����� ����� ����� �����

1XPEHU RI GHDWKV ����������� ��� ���� ��� ����

1XPEHU RI LQGLYLGXDOV ����� ����� ����� �����

&DXVH RI GHDWK 3HUFHQWDJH

&DQFHU ���� ���� ���� ����

&LUFXODWRU\ GLVHDVHV ���� ���� ���� ����

2WKHU ���� ���� ���� ����

$OO ����� ����� ����� ����

����



7DEOH $�� 0HDQV IRU H[SODQDWRU\ YDULDEOHV

:RPHQ 0HQ

$JH� \HDU ����� ����� ����� �����

&RSHQKDJHQ ����� ����� ����� �����

0DUULHG ����� ����� ����� �����

.LGV ����� �����

9RFDWLRQDO HGXFDWLRQ ����� ����� ����� �����

(GXFDWLRQ � �VKRUWHVW� ����� ����� ����� �����

(GXFDWLRQ � ����� ����� ����� �����

(GXFDWLRQ � �ORQJHVW� ����� ����� ����� �����

1R HGXFDWLRQ ����� ����� ����� �����

6HOI HPSOR\HG ����� ����� ����� �����

6DODULHG ZRUNHU

� KLJK OHYHO ����� ����� ����� �����
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