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ABSTRACT

IZA DP No. 14990 JANUARY 2022

Health and Labor Market Impacts of Twin 
Birth: Evidence from a Swedish IVF Policy 
Mandate*

IVF allows women to delay birth and pursue careers, but IVF massively increases the risk 

of twin birth. There is limited evidence of how having twins influences women’s post-

birth careers. We investigate this, leveraging a single embryo transfer (SET) mandate 

implemented in Sweden in 2003, following which the share of twin births showed a 

precipitous drop of 70%. Linking birth registers to hospitalization and earnings registers, 

we identify substantial improvements in maternal and child health and women’s earnings 

following IVF birth, along-side an increase in subsequent fertility. We provide the first 

comprehensive evaluation of SET, relevant given the secular rise in IVF births and growing 

concerns over twin birth risk. We contribute new estimates of the child penalty imposed by 

twin as opposed to singleton birth, relevant to the secular rise in the global twin birth rate.
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� ,QWURGXFWLRQ

$ERXW ��� PLOOLRQ WZLQV DUH ERUQ HDFK \HDU ZRUOGZLGH� ZLWK RQH LQ HYHU\ �� FKLOGUHQ ERUQ D WZLQ�
5HFRUGV IURP PRUH WKDQ D KXQGUHG FRXQWULHV LQGLFDWH WKDW WKH JOREDO WZLQ ELUWK UDWH KDV ULVHQ E\
D WKLUG RYHU WKH SDVW �� \HDUV �0RQGHQ HW DO�� ������ 7KHUH DUH WZR ZLGHO\ UHFRJQL]HG GULYHUV RI
WKLV WUHQG� 2QH LV WKH SRVWSRQHPHQW RI SDUHQWKRRG� $OWKRXJK WKH FKDQFHV RI FRQFHSWLRQ IDOO ZLWK
DJH� WKH SUREDELOLW\ RI KDYLQJ WZLQV LQFUHDVHV EHFDXVH ROGHU ZRPHQ KDYH KLJKHU OHYHOV RI IROOLFOH
VWLPXODWLQJ KRUPRQH �%HHPVWHUERHU HW DO�� ����� 3LVRQ DQG '¶$GGDWR� ������� 7KH RWKHU LV WKH
VWHDGLO\ LQFUHDVLQJ XVH RI IHUWLOLW\ WUHDWPHQWV� VRPH RI ZKLFK UHIOHFWV GHOD\HG SDUHQWKRRG EXW VRPH
RI ZKLFK UHIOHFWV D ULVH LQ LQIHUWLOLW\�� 7KH FRPPRQ SUDFWLFH LQ ,9) LV WR LPSODQW WZR HPEU\RV
WR LQFUHDVH WKH FKDQFHV RI VXFFHVV DQG� DV D UHVXOW� WKH ULVN RI WZLQ ELUWK ZLWK ,9) LV �� WR ��
WLPHV WKH ULVN ZLWKRXW �.DUOVWU|P DQG %HUJK� ����� .DOUD DQG %DUQKDUW� ������ $ WKLUG SRWHQWLDO
GULYHU RI WKH WUHQG LQ WZLQ ELUWK� DOEHLW RQH WKDW LV OHVV ZLGHO\ UHFRJQL]HG� LV WUHQG LPSURYHPHQWV
LQ PDWHUQDO KHDOWK± FRQGLWLRQDO XSRQ FRQFHSWLRQ� KHDOWK\ ZRPHQ DUH PRUH OLNHO\ WR VXFFHVVIXOO\
WDNH D WZLQ SUHJQDQF\ WR WHUP �%KDORWUD DQG &ODUNH� ������� 2YHUDOO� WKH ULVLQJ WUHQG LQ WZLQ ELUWK
UHIOHFWV ERWK ZRPHQ¶V UHSURGXFWLYH KHDOWK DQG WKHLU GHFLVLRQ WR GHOD\ ELUWK� RIWHQ LQ IDYRXU RI FDUHHU
RSSRUWXQLWLHV�

,Q WKLV SDSHU ZH FRQVLGHU WKH FRQVHTXHQFHV RI WZLQ ELUWK IRU ZRPHQ¶V UHSURGXFWLYH KHDOWK RXW�
FRPHV DQG FDUHHUV� 7R GR WKLV� ZH OHYHUDJH D SROLF\ FKDQJH LPSOHPHQWHG LQ 6ZHGHQ LQ -DQXDU\
���� ZKLFK PDQGDWHG WKDW WKH GHIDXOW SURFHGXUH IRU ,9) ELUWKV VKRXOG LQYROYH D VLQJOH HPEU\R
WUDQVIHU �KHQFHIRUWK� 6(7�� 7KH 6(7PDQGDWH ZDV H[RJHQRXVO\ GULYHQ E\ VFLHQWLILF UHVHDUFK VKRZ�
LQJ WKDW SUHJQDQF\ VXFFHVV UDWHV FRXOG EH PDLQWDLQHG ZLWK VLQJOH UDWKHU WKDQ GRXEOH HPEU\R WUDQV�
IHUV �'(7� �/XNDVVHQ HW DO�� ����� .DUOVWU|P DQG %HUJK� ����� /XQGLQ DQG %HUJK� ����� &ULQLWL
HW DO�� ����� .XWOX HW DO�� ������ ,WV DEUXSW LQWURGXFWLRQ GLVUXSWHG UHSURGXFWLYH RXWFRPHV IRU ZRPHQ

�,Q D ���� SXEOLFDWLRQ� WKH*HUPDQ )HGHUDO ,QVWLWXWH IRU 3RSXODWLRQ 5HVHDUFK UHSRUWHG WKDW WKH SHUFHQWDJH
RI ZRPHQ JLYLQJ ELUWK DW DJH �� RU ROGHU KDG ULVHQ IURP ���� LQ ���� WR ����� LQ ����� 2(&' ILJXUHV
LQGLFDWH WKDW WKH DYHUDJH DJH DW ILUVW ELUWK KDV ULVHQ E\ DERXW � \HDUV VLQFH WKH ����V� DQG ��� \HDUV VLQFH
���� �2(&'� ������

�,W LV WKRXJKW WKDW KRUPRQH DOWHULQJ FKHPLFDOV SOD\ D UROH± WKHVH DUH IRXQG LQ ZDWHU ERWWOHV� IRRG SDFN�
DJLQJ� HOHFWURQLF GHYLFHV� SHUVRQDO�FDUH SURGXFWV DQG FOHDQLQJ VXSSOLHV �6FLHQWLILF $PHULFDQ� ������ $
PHWD�DQDO\VLV RI VWXGLHV RI VSHUP FRXQWV RI PHQ �XQVHOHFWHG RQ IHUWLOLW\� LQ ZHVWHUQ FRXQWULHV FRQFOXGHV WKDW
LW KDV KDOYHG LQ WKH ODVW �� \HDUV �/HYLQH HW DO�� ������ &RXSOH�OHYHO LQIHUWLOLW\� GHILQHG DV IDLOXUH WR DFKLHYH
SUHJQDQF\ DIWHU �� PRQWKV RU PRUH RI UHJXODU XQSURWHFWHG VH[XDO LQWHUFRXUVH� LV FXUUHQWO\ HVWLPDWHG DW EH�
WZHHQ �� DQG ��� RI DOO FRXSOHV �*H\WHU� ����� (NHFKL� ������ &KLOGUHQ RI 0HQ DQG 7KH +DQGPDLG¶V 7DOH
DUH H[DPSOHV RI XQVHWWOLQJ QDUUDWLYHV DURXQG JURZLQJ LQIHUWLOLW\� 7KH JURZWK LQ IHUWLOLW\ WUHDWPHQWV SRVVLEO\
DOVR UHIOHFWV WKHLU LQFUHDVLQJ VXFFHVV LQ OLQH ZLWK LPSURYHPHQWV LQ ,9) WHFKQRORJ\� IDOOLQJ FRVWV DV JRYHUQ�
PHQWV H[SDQG VXEVLGLHV IRU ,9)� DQG JURZLQJ LQIRUPDWLRQ DQG DFFHSWDELOLW\� $ WKLUG RI 86 DGXOWV VD\ WKH\
KDYH XVHG IHUWLOLW\ WUHDWPHQWV RU NQRZ VRPHRQH ZKR KDV �3HZ 5HVHDUFK &HQWHU� ������

�%KDORWUD DQG &ODUNH ������ DQDO\VH FORVH WR �� PLOOLRQ ELUWKV LQ �� FRXQWULHV� RI ZKLFK ����� DUH WZLQV�
7KH\ VKRZ WKDW PRWKHUV RI WZLQV DUH VHOHFWLYHO\ KHDOWK\� 7KLV LV WKH FDVH LQ ULFKHU DQG SRRUHU FRXQWULHV�
DQG LW KROGV IRU VL[WHHQ GLIIHUHQW PDUNHUV RI PDWHUQDO KHDOWK� LQFOXGLQJ KHDOWK VWRFNV DQG KHDOWK FRQGLWLRQV
SULRU WR SUHJQDQF\ �KHLJKW� REHVLW\� GLDEHWHV� K\SHUWHQVLRQ� DVWKPD� NLGQH\ GLVHDVH� VPRNLQJ�� H[SRVXUH WR
XQH[SHFWHG VWUHVV LQ SUHJQDQF\� DQG PHDVXUHV RI WKH DYDLODELOLW\ RI PHGLFDO SURIHVVLRQDOV DQG SUHQDWDO FDUH�
7KH HIIHFWV DUH VL]DEOH� ZLWK D � VWDQGDUG GHYLDWLRQ LPSURYHPHQW LQ WKH LQGLFDWRU LQFUHDVLQJ WKH OLNHOLKRRG RI
WZLQQLQJ E\ �� WR ���� 7KH DXWKRUV SURYLGH HYLGHQFH RI VHOHFWLYH PLVFDUULDJH EHLQJ WKH NH\ PHFKDQLVP�
XVLQJ 8�6� 9LWDO 6WDWLVWLFV GDWD IRU �� WR �� PLOOLRQ ELUWKV�

�



XVLQJ ,9)� )ROORZLQJ WKH 6(7 PDQGDWH� WKH WZLQ ELUWK UDWH IHOO VKDUSO\ IURP DERXW ��� SUH�6(7
WR �� VRRQ DIWHU� %\ ����� LW KDG IDOOHQ WR ������ ZKLFK LV RQH RI WKH ZRUOG¶V ORZHVW WZLQ ELUWK
UDWHV DPRQJ ,9) XVHUV� 7KH WZLQ ELUWK UDWH DPRQJ ,9) XVHUV FRQWLQXHV WR EH ���±��� LQ PDQ\
FRXQWULHV �1DWLRQDO %RDUG RI +HDOWK DQG :HOIDUH� ������ DQG WKH VKDUH RI ZRPHQ XVLQJ ,9) VKRZV
D VWHDG\ ULVH�� %RWK RI WKHVH IDFWV XQGHUOLQH WKH UHOHYDQFH RI RXU DQDO\VLV�

2XU UHVXOWV FRQWULEXWH QHZ HYLGHQFH IRU ZRPHQ FRQVLGHULQJ GHOD\LQJ ELUWK DQG DFFHVVLQJ ,9)�
DQG IRU FRXQWULHV FRQVLGHULQJ PDQGDWLQJ RU HQFRXUDJLQJ 6(7 IRU ,9)� VKRZLQJ WKDW PDQGDWLQJ 6(7
VLJQLILFDQWO\ LPSURYHV QRW RQO\ PDWHUQDO DQG FKLOG KHDOWK RXWFRPHV XQGHU ,9) EXW DOVR ZRPHQ¶V
HDUQLQJV DIWHU ELUWK� 2XU UHVXOWV DUH DOVR UHOHYDQW WR XQGHUVWDQGLQJ LPSDFWV RI WZLQ ELUWK LQ WKH
ZLGHU SRSXODWLRQ RI ZRPHQ ZLWK XQDVVLVWHG ELUWKV� :H GHOLQHDWH RXU FRQWULEXWLRQV WR WKH OLWHUDWXUH
PRUH SUHFLVHO\ LQ WKH QH[W VHFWLRQ�

:H PHUJH WKH 6ZHGLVK PHGLFDO ELUWK UHJLVWHU ZLWK DGPLQLVWUDWLYH GDWD RQ KRVSLWDOL]DWLRQ� GHDWK
DQG HDUQLQJV� DQG OLQN FKLOGUHQ WR PRWKHUV DQG IDWKHUV XVLQJ WKH PXOWL�JHQHUDWLRQ UHJLVWHU� :H
DQDO\VH ELUWK FRKRUWV ���������� D ZLQGRZ DURXQG WKH 6(7 UHIRUP LQ ����� DQG WUDFN RXWFRPHV
IRU XS WR QLQH \HDUV DIWHU ELUWK� 7KH HVWLPDWLRQ VDPSOH� LQFOXGLQJ DOO ZRPHQ �WKRVH ZKR GR DQG GR
QRW XVH ,9)� FRQWDLQV LQGLYLGXDO ORQJLWXGLQDO GDWD IRU DSSUR[LPDWHO\ ������� ELUWKV DQG �������
FKLOGUHQ� ,GHQWLILFDWLRQ UHOLHV XSRQ WKH LQWURGXFWLRQ RI 6(7 FUHDWLQJ H[SHULPHQWDO YDULDWLRQ LQ WKH
ULVN RI WZLQ ELUWK DPRQJ ,9)�XVHUV�� :H HVWLPDWH HYHQW VWXG\ PRGHOV� FRQWUROOLQJ IOH[LEO\ IRU WKH
DJH DQG HGXFDWLRQ RI WKH PRWKHU DQG IDWKHU DQG� LQ RUGHU WR FRQWURO IRU DJJUHJDWH WUHQGV� ZH DGRSW D
GRXEOH GLIIHUHQFH DSSURDFK LQFRUSRUDWLQJ QRQ�,9) ELUWKV�� :H LQYHVWLJDWH WKH WZR PDLQ WKUHDWV WR
LGHQWLILFDWLRQ� ZKLFK DUH WKDW WKH RXWFRPHV RI ,9) YV QRQ�,9) XVHUV FRXOG KDYH HYROYHG GLIIHUHQWO\
LQ WKH DEVHQFH RI WKH 6(7 UHIRUP� DQG HQGRJHQRXV �6(7�GULYHQ� VHOHFWLRQ LQWR ,9) WUHDWPHQW��

:H ILQG QR HYLGHQFH RI GLIIHUHQWLDO SUH�WUHQGV EXW ZH QHYHUWKHOHVV SURYLGH ERXQGV RQ WKH HVWL�
PDWHV REWDLQHG E\ UHOD[LQJ WKH SDUDOOHO WUHQGV DVVXPSWLRQ� IROORZLQJ 5DPEDFKDQ DQG 5RWK �������
:H LQYHVWLJDWH DQG DOOD\ WKH FRQFHUQ WKDW WKHUH ZHUH VXEVWDQWLYH FKDQJHV LQ WKH FRPSRVLWLRQ RI
PRWKHUV DGRSWLQJ ,9) LQ UHVSRQVH WR 6(7� :H QHYHUWKHOHVV VKRZ HVWLPDWHV ZLWK DQG ZLWKRXW FRQ�

�7KH VKDUH RI DOO ELUWKV RZLQJ WR ,9) QRZ H[FHHGV �� LQ PDQ\ LQGXVWULDOL]HG FRXQWULHV �GH 0RX]RQ
HW DO�� ����� DQG LW LV HVWLPDWHG WR EH JURZLQJ DW DERXW �� SHU DQQXP�

�7KH VKDUH RI WZLQ ELUWKV DPRQJ XQDVVLVWHG ELUWKV LV VWDEOH� ZKLFK FRQILUPV WKDW WKH SRVW�6(7 GURS LQ
WZLQ ELUWK DPRQJ ,9)�DVVLVWHG ELUWKV LV QRW WKH UHVXOW RI JOREDO IDFWRUV VXFK DV LPSURYHPHQWV LQ PDWHUQDO
KHDOWK ZKLFK LPSDFW ERWK ,9) DQG QRQ�,9) ELUWKV�

�,QFRUSRUDWLQJ QRQ�,9) ELUWKV DFWV WR SURYLGHV D QDWXUDO EHQFKPDUN IRU DQDO\VLV RI HIIHFW VL]HV� 6LQFH
WZLQ ELUWK LV WKH PDLQ UHDVRQ WKDW WKH IHUWLOLW\ DQG KHDOWK RXWFRPHV RI ,9)�XVHUV DQG QRQ�XVHUV GLYHUJH� ZH
H[SUHVV DOO LPSURYHPHQWV LQ WKHVH RXWFRPHV IRU ,9) ELUWKV LQ WHUPV RI WKH IUDFWLRQ RI WKH SUH�UHIRUP JDS
EHWZHHQ ,9) DQG QRQ�,9) ELUWKV WKDW ZDV FORVHG E\ PDQGDWLQJ 6(7�

�7KH GLIIHUHQFH LQ GLIIHUHQFH DSSURDFK GRHV QRW UHTXLUH WKDW WKH WUHDWHG �,9)� DQG XQWUHDWHG �QRQ�,9)�
RU PRWKHUV ZLWK QDWXUDO ELUWKV� H[KLELW EDODQFH LQ OHYHOV� RQO\ LQ WUHQGV� ,Q RWKHU ZRUGV� LGHQWLILFDWLRQ GRHV
QRW UHTXLUH WKDW WKHUH LV QR VHOHFWLRQ LQWR ,9)� EXW UDWKHU WKDW WKLV VHOHFWLRQ GRHV QRW V\VWHPDWLFDOO\ FKDQJH
ZKHQ WKH 6(7 UHIRUP LV SXW LQ SODFH� ,Q IDFW ZRPHQ XQGHUWDNLQJ ,9) WHQG WR EH ROGHU DQG H[KLELW KHDOWKLHU
SUHJQDQF\ EHKDYLRXUV� DQG ERWK RI WKHVH IDFWRUV SUHGLFW WZLQQLQJ LUUHVSHFWLYH RI 6(7 YV '(7 SURFHGXUHV
%KDORWUD DQG &ODUNH ������� %\ OHYHUDJLQJ WKH 6(7 PDQGDWH ZH DUH DEOH WR LVRODWH SROLF\�GULYHQ YDULDWLRQ
LQ WZLQQLQJ IURP WKH YDULDWLRQ SUHGLFWHG E\ FKDUDFWHULVWLFV�

�



WUROV IRU PRWKHU DQG IDWKHU FKDUDFWHULVWLFV� DQG SURYLGH UHVXOWV RI DQ DGGLWLRQDO VSHFLILFDWLRQ WKDW
FRQWUROV IRU WUHQGV LQ FKDUDFWHULVWLFV� :H DOVR VKRZ� IRU DQ DSSURSULDWHO\ PDWFKHG VDPSOH� WKDW WKH
HVWLPDWHV KROG FRQGLWLRQDO XSRQ PRWKHU IL[HG HIIHFWV�� :H FRQVLVWHQWO\ UHSRUW p�YDOXHV DGMXVWHG
IRU PXOWLSOH K\SRWKHVLV WHVWLQJ�

2XU PDLQ ILQGLQJV DUH WKDW PDQGDWLQJ 6(7 IRU ,9)�XVHUV OHG WR D VKDUS GURS LQ WZLQ ELUWKV�
VLJQLILFDQW LPSURYHPHQWV LQ PDWHUQDO DQG QHZERUQ KHDOWK� DQ LQFUHDVH LQ WKH SUREDELOLW\ RI D VXE�
VHTXHQW ELUWK GULYHQ E\ PRWKHUV DW ILUVW SDULW\� DQG D GHFUHDVH LQ WKH FDUHHU FRVWV RI FKLOGUHQ� 7KH
6(7 UHIRUP OHG WR WKH KHDOWK DQG IHUWLOLW\ RXWFRPHV RI ZRPHQ XVLQJ ,9) FRQYHUJLQJ WRZDUG WKRVH
RI ZRPHQ ZLWK XQDVVLVWHG ELUWKV� ,Q WKH FDVH RI HDUQLQJV� ZRPHQ XVLQJ ,9) KDYH D EDVHOLQH DG�
YDQWDJH DQG 6(7 HQKDQFHG WKLV DGYDQWDJH� 2YHUDOO� 6(7 VLJQLILFDQWO\ UHVROYHV WKH WUDGH�RIIV WKDW
ZRPHQ IDFH LQ FKRRVLQJ WR GHOD\ ELUWK WR HVWDEOLVK FDUHHUV ZLWK WKH IDOOEDFN RI VHHNLQJ ,9) WUHDW�
PHQW� EXW WKHQ SRVVLEO\ VXIIHULQJ SHULQDWDO FRPSOLFDWLRQV� XQZDQWHG ELUWKV� DQG SRVW�ELUWK HDUQLQJV
SHQDOWLHV�

2XU HVWLPDWHV VKRZ WKDW WKH EHQHILWV DFFUXLQJ IURP UHGXFHG KRVSLWDO FRVWV� LQFUHDVHG HDUQLQJV
RI ZRPHQ DQG DQG LQFUHDVHG SRWHQWLDO HDUQLQJV RI FKLOGUHQ YDVWO\ RYHUZKHOP WKH FRVWV DVVRFLDWHG
ZLWK WKH 6(7 UHIRUP� :H H[WHQG WKH DQDO\VLV WR H[DPLQH G\QDPLF LPSDFWV RI WZLQ YV VLQJOHWRQ
ELUWK RQ PRWKHU¶V HDUQLQJV XVLQJ WKH HVWLPDWRU RI .OHYHQ HW DO� �����E�� 7KLV UHYHDOV WKDW WZLQV
LPSRVH DQ H[FHVV FKLOG SHQDOW\ LQ WKH VKRUW UXQ EXW WKDW WKLV YDQLVKHV DIWHU WZR \HDUV� ,QGHHG
WKH FKLOG SHQDOW\ RQ HDUQLQJV DPRQJ PRWKHUV ZKR VWDUW RXW ZLWK WZLQV LV VPDOOHU LQ WKH ORQJ UXQ�
FRQVLVWHQW ZLWK VFDOH HFRQRPLHV� DQG WKH IDFW WKDW PRWKHUV ZKR VWDUW ZLWK VLQJOHWRQV RIWHQ KDYH DQ
DGGLWLRQDO FKLOG DQG KHQFH LQFXU WZR GLVWLQFW FDUHHU GLVUXSWLRQV� :H KLJKOLJKW WKDW� LQ FRXQWULHV
ZLWK ZHDNHU IDPLO\�IULHQGO\ SROLFLHV� WZLQ ELUWKV PD\ LPSRVH D PRUH SHUVLVWHQW H[FHVV SHQDOW\ RQ
ZRPHQ¶V HDUQLQJV�

7KH LGHQWLILHG LPSDFWV DUH IDLUO\ SHUYDVLYH DFURVV SRSXODWLRQ VXE�JURXSV DQG� IRU FRQWLQXRXV
RXWFRPHV� DFURVV WKH GLVWULEXWLRQ RI WKH RXWFRPH� :H H[DPLQHG KHWHURJHQHLW\ LQ LPSDFWV RI 6(7
E\ SDULW\� DJH� HGXFDWLRQ DQG ERG\ PDVV LQGH[ �%0,� RI WKH PRWKHU� 7ZLQ ELUWK UDWHV QRW RQO\
GHFOLQH VLJQLILFDQWO\ LQ HDFK VXEJURXS� WKH PDJQLWXGH RI WKH GHFOLQH LV VLPLODU DFURVV DOO VXEJURXSV
VXEMHFW WR WKH PDQGDWH� D SDWWHUQ FRQVLVWHQW ZLWK LW UHVXOWLQJ IURP WKH PDQGDWH UDWKHU WKDQ IURP
VHOHFWLRQ RU DQ RPLWWHG IDFWRU� 7KLV SHUYDVLYH SDWWHUQ LV PLUURUHG LQ LQGLFDWRUV VXFK DV FKLOG ELUWK
ZHLJKW DQG JHVWDWLRQDO DJH WKDW GLUHFWO\ UHIOHFW WZLQQLQJ� 7KHUH LV VRPH YDULDWLRQ DFURVV VXEJURXSV
LQ WKH LPSDFW RI 6(7 RQ WKH PRWKHU¶V KHDOWK DQG HDUQLQJV EXW� LQ JHQHUDO� ZH VHH VLJQLILFDQW GH�
FOLQHV LQ WKH KLJK�IUHTXHQF\ VXEJURXSV� ZKLFK FRQILUPV WKDW PRVW ,9)�XVHUV H[SHULHQFHG WKH QRWHG
LPSURYHPHQWV��

�,I ZRPHQ ZLWK PRUH IDYRXUDEOH FKDUDFWHULVWLFV ZHUH PRUH OLNHO\ WR XQGHUWDNH ,9) IROORZLQJ WKH 6(7
PDQGDWH WKHQ WKLV ZRXOG OHDG WR KLJKHU WZLQQLQJ DORQJVLGH EHWWHU KHDOWK DQG HDUQLQJV �%KDORWUD DQG &ODUNH�
������ ZKLOH WKH 6(7 UHIRUP OHG WR ORZHU WZLQQLQJ DORQJVLGH EHWWHU KHDOWK DQG HDUQLQJV� $OVR� WKH SURSRUWLRQ
RI ZRPHQ VHHNLQJ ,9) GRHV QRW VKRZ D GLVFRQWLQXRXV FKDQJH DW WKH GDWH RI WKH 6(7 UHIRUP� ,I LW GLG� WKLV
PLJKW VLJQDO WKDW ZRPHQ DW WKH PDUJLQ DUH GLIIHUHQW DQG KHQFH WKDW WKHUH LV D FRPSRVLWLRQDO VKLIW� 7KHVH
IDFWV FRQWULEXWH WR PLWLJDWLQJ VHOHFWLRQ FRQFHUQV� RYHU DQG DERYH WKH WHVWV ZH SURYLGH�

�0RVW RXWFRPHV VKRZ VLPLODU PDJQLWXGHV DFURVV HGXFDWLRQ DQG %0, FDWHJRULHV� EXW VRPH RXWFRPHV

�



:H QRZ HODERUDWH RXU ILQGLQJV� 1HRQDWDO RXWFRPHV IRU FKLOGUHQ ERUQ RI ,9) VKRZ D GUDPDWLF
LPSURYHPHQW DFURVV D UDQJH RI LQGLFDWRUV DIWHU WKH 6(7 PDQGDWH� WKH EDVHOLQH JDS UHODWLYH WR QRQ�
,9) ELUWKV QDUURZLQJ E\ �� WR �� SHUFHQW��� :H LGHQWLI\ LQFUHDVHV LQ JHVWDWLRQDO DJH� ELUWK ZHLJKW
DQG $3*$5 VFRUH� DQG GHFOLQHV LQ KRVSLWDOL]DWLRQ DQG DQ LQGH[ RI �� QHRQDWDO PRUELGLWLHV� ,P�
SURYHPHQWV DUH HYLGHQW DFURVV WKH GLVWULEXWLRQ RI FRQWLQXRXV PHDVXUHV� 7KH SUREDELOLW\ RI ORZ
ELUWK ZHLJKW DW WKH FRPPRQO\ XVHG PHGLFDO WKUHVKROGV RI ���� DQG ���� JUDPV IHOO E\ ��� DQG ���
SHUFHQWDJH SRLQWV �SS� UHVSHFWLYHO\� 0DWHUQDO PRUELGLWLHV� PDWHUQDO KRVSLWDOL]DWLRQ DQG &�VHFWLRQ
UDWHV DOVR IDOO DIWHU 6(7� 7KH HIIHFWV DUH DJDLQ ODUJH� IRU H[DPSOH� WKH QXPEHU RI QLJKWV PRWK�
HUV VSHQG LQ KRVSLWDO DIWHU ELUWK IDOOV E\ ����� FORVLQJ ��� RI WKH EDVHOLQH H[FHVV RYHU QRQ�,9)
ELUWKV� DQG UHFHLSW RI VLFNQHVV EHQHILWV GHFOLQHV E\ ����� HOLPLQDWLQJ ��� RI WKH H[FHVV UHODWLYH WR
QRQ�,9) ELUWKV�

:H ILQG WKDW ZRPHQ XVLQJ ,9) DUH ��� SS PRUH OLNHO\ WR KDYH DQRWKHU ELUWK DIWHU 6(7� GULYHQ
E\ ZRPHQ DW ILUVW SDULW\� IRU ZKRP WKH LQFUHDVH LV �� SS� ,Q 6ZHGHQ� RQ DYHUDJH DERXW KDOI RI DOO
ZRPHQ KDYH D VHFRQG FKLOG� %HIRUH WKH 6(7 UHIRUP ZRPHQ XVLQJ ,9) ZHUH OHVV OLNHO\ WKDQ RWKHU
ZRPHQ WR SURFHHG WR D VXEVHTXHQW ELUWK± ��� FRPSDUHG ZLWK ��� RI ZRPHQ DQG WKLV LV OLNHO\� DW
OHDVW LQ SDUW� EHFDXVH D ODUJHU VKDUH RI ,9) XVHUV KDG WZLQV� 7KH 6(7 UHIRUP� E\ YLUWXH RI UHGXFLQJ
WZLQ ELUWK ULVN DPRQJ ,9)�XVHUV� FORVHV PRUH WKDQ WZR�WKLUGV RI WKLV JDS� 7KH LQFUHDVH WUDQVODWHV
WR ���� DGGLWLRQDO ELUWKV DPRQJ ,9) ZRPHQ ZKLFK RFFXU ZLWKLQ � \HDUV RI WKH LQGH[ ELUWK�

$YHUDJHG RYHU WKH QLQH \HDUV DIWHU ELUWK� WKH HDUQLQJV RI ZRPHQ JLYLQJ ELUWK ZLWK ,9) DVVLVWDQFH
DUH ���� KLJKHU DIWHU 6(7 WKDQ EHIRUH 6(7� :H LQYHVWLJDWHG WKH H[WHQVLYH YV LQWHQVLYH PDUJLQV RI
ERWK HDUQLQJV DQG IHUWLOLW\� :H ILQG VLJQLILFDQW LQFUHDVHV LQ PRWKHU¶V HDUQLQJV DW ERWK WKH H[WHQVLYH
�HPSOR\PHQW� DQG LQWHQVLYHPDUJLQ RI HDUQLQJV �HDUQLQJV FRQGLWLRQDO RQ HPSOR\PHQW�� 7KH RYHUDOO
LQFUHDVH LV GRPLQDWHG E\ WKH LQWHQVLYHPDUJLQ� DV ZRPHQ¶V ODERXU IRUFH SDUWLFLSDWLRQ UDWH LQ 6ZHGHQ
LV KLJK DQG LW LV XQFRPPRQ WKDW ZRPHQ GURS RXW DIWHU ELUWK� 7KH LQFUHDVH LQ ZRPHQ¶V HDUQLQJV LV
VWDWLVWLFDOO\ VLJQLILFDQW IRU ZRPHQ KDYLQJ WKHLU ILUVW ELUWK �H[WHQVLYH PDUJLQ RI IHUWLOLW\� DV ZHOO
DV IRU ZRPHQ DW KLJKHU SDULW\ �LQWHQVLYH PDUJLQ�� 7KH LQFUHDVH LQ HDUQLQJV LV ODUJHU IRU ZRPHQ
XVLQJ ,9) IRU WKHLU VHFRQG RU KLJKHU RUGHU ELUWKV� FRQVLVWHQW ZLWK ZRPHQ DW KLJKHU SDULW\ EHLQJ OHVV
OLNHO\ WR ZDQW DQ DGGLWLRQDO ELUWK��� 7KH LQFUHDVH LQ ZRPHQ¶V HDUQLQJV LV HYLGHQW WKURXJK PRVW RI
WKH GLVWULEXWLRQ RI HDUQLQJV�

:H ILQG QR GLVFHUQLEOH LPSDFW RI 6(7 RQ IDWKHU¶V HDUQLQJV� ,W IROORZV WKDW 6(7 SURGXFHV DQ
LQFUHDVH LQ WKH ORQJ UXQ HDUQLQJV RI PRWKHUV UHODWLYH WR IDWKHUV� D PHDVXUH RI WKH FKLOG SHQDOW\ WKDW

VKRZ QR VLJQLILFDQW LPSDFW IRU ZRPHQ DW SDULW\ � RU KLJKHU� RU DPRQJ ZRPHQ XQGHU WKH DJH RI ��� ERWK RI
ZKLFK DUH ORZ�IUHTXHQF\ FDWHJRULHV LQ WKH WUHDWHG �,9)� VDPSOH�

��:H GR QRW H[SHFW IXOO FRQYHUJHQFH� 2QO\ ��� RI ,9) ELUWKV ZHUH FRQFHLYHG ZLWK 6(7 DIWHU WKH UHIRUP
EHFDXVH WKH PDQGDWH DOORZHG H[FHSWLRQV� IRU H[DPSOH� IRU ROGHU ZRPHQ �VHH VHFWLRQ ���

��0RUH WKDQ KDOI RI DOO ZRPHQ ZKR KDYH D VLQJOHWRQ DW ILUVW ELUWK KDYH D VXEVHTXHQW ELUWK DQG� DV D UHVXOW�
WKH LPSDFW RI PRWKHUKRRG RQ WKHLU HDUQLQJV DW WKH � RU WKH � \HDU PDUN LV QRW GLVVLPLODU WR WKDW IRU ZRPHQ
ZKR KDYH WZLQV DW ILUVW ELUWK� +RZHYHU ZRPHQ ZKR KDYH D VLQJOHWRQ DW VHFRQG ELUWK DUH D ORW OHVV OLNHO\
WR PRYH RQ WR KDYH DQRWKHU FKLOG� DQG ZRPHQ ZKR KDYH WZLQV DW VHFRQG ELUWK DUH OHIW ZLWK WKUHH FKLOGUHQ�
ZKLFK LV DERYH WDUJHW IRU D PDMRULW\ RI ZRPHQ� 7KLV LV ZK\ 6(7± ZKLFK UHGXFHG WZLQ ELUWK UDWHV± KDG D
ODUJHU HDUQLQJV�LPSURYLQJ LPSDFW RQ ZRPHQ XVLQJ ,9) DW KLJKHU SDULW\�
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.OHYHQ HW DO� �����E� DUJXH LV DQ LQFUHDVLQJO\ LPSRUWDQW H[SODQDWLRQ RI WKH JHQGHU HDUQLQJV JDS�
7KLV GLIIHUHQWLDO KDV DOVR EHHQ XVHG DV D PDUNHU RI ZRPHQ¶V EDUJDLQLQJ SRZHU LQ WKH KRXVHKROG
WKDW LPSDFWV WKHLU FRQVXPSWLRQ� DXWRQRP\� DQG ULVN RI GRPHVWLF YLROHQFH YLFWLPL]DWLRQ �0F(OUR\
DQG +RUQH\� ����� /XQGEHUJ HW DO�� ����� $L]HU� ������

7R LQYHVWLJDWH WKH FKLOG SHQDOW\ UHVXOW IXUWKHU� ZH HVWLPDWHG WKH G\QDPLF LPSDFWV RI ELUWK RQ
HDUQLQJV IRU PRWKHUV DQG IDWKHUV RI WZLQV YV VLQJOHWRQV� XVLQJ WKH HVWLPDWRU RI .OHYHQ HW DO� �����E��
,Q WKH PDLQ DQDO\VLV� WKH HYHQW LV WKH SDVVDJH RI WKH 6(7PDQGDWH LQ ����� ,Q WKLV DX[LOLDU\ DQDO\VLV�
LW LV D PRWKHU�VSHFLILF HYHQW RI ELUWK� :H ILQG WKDW ZRPHQ¶V ODERXU PDUNHW HDUQLQJV LQ WKH WZR \HDUV
IROORZLQJ ELUWK DUH DERXW �� SHUFHQWDJH SRLQWV ORZHU ZKHQ WKH\ KDYH WZLQV DV RSSRVHG WR VLQJOHWRQV
EXW WKDW� LQ WKH ORQJ UXQ� PRWKHUV VWDUWLQJ RXW ZLWK WZLQV WHQG WR VXIIHU D VOLJKWO\ VPDOOHU ORQJ UXQ
FKLOG SHQDOW\ WKDQ PRWKHUV VWDUWLQJ RXW ZLWK VLQJOHWRQV� GLYHUJLQJ E\ DURXQG ��� SHUFHQWDJH SRLQWV�
:H VKRZ WKDW WKH H[DFW VDPH SDWWHUQ KROGV IRU ZRPHQ QRW XVLQJ ,9)� WKH WZLQ YV VLQJOHWRQ SHQDOW\
HYROYHV VLPLODUO\� +RZHYHU� ZRPHQ XVLQJ ,9)� LQ WKH ORQJ UXQ VXIIHU D VPDOOHU FKLOG SHQDOW\ WKDQ
ZRPHQ KDYLQJ XQDVVLVWHG ELUWKV� FRQVLVWHQW ZLWK ,9)�XVHUV KDYLQJ HVWDEOLVKHG WKHLU FDUHHUV EHIRUH
ELUWK �VHH� IRU H[DPSOH� $GGD HW DO� ����������

0RVW UHVHDUFK RQ WKH FKLOG SHQDOW\ HVWLPDWHV ³UHGXFHG IRUP´ LPSDFWV RI HQWU\ WR SDUHQWKRRG
�ILUVW ELUWK�� DOORZLQJ WKDW VXEVHTXHQW ELUWKV PD\ H[DFHUEDWH WKH ORQJ UXQ SHQDOW\ RQ ZRPHQ¶V HDUQ�
LQJV� ZLWKRXW H[SOLFLWO\ PRGHOOLQJ RU HYHQ DFFRXQWLQJ IRU VXEVHTXHQW ELUWK� ,Q D SDSHU WKDW WDNHV
D PRUH VWUXFWXUDO DSSURDFK� $GGD HW DO� ������ DUJXH WKDW WKH FRVW RI D VHFRQG FKLOG LV LQFUHDVLQJ
LQ ELUWK VSDFLQJ� DV WKLV SURORQJV WKH WLPH WKDW WKH PRWKHU VSHQGV RII ZRUN� 7KHUH LV KRZHYHU QR
SUHYLRXV HYLGHQFH RI ZKHWKHU WKLV FDUULHV WKURXJK WR WKH FDVH RI WZLQ ELUWK� ZKHQ ELUWK VSDFLQJ
DSSURDFKHV ]HUR�

2XU ILQGLQJ WKDW PRWKHUV JLYLQJ ELUWK ZLWK ,9) VXIIHU D VPDOOHU FKLOG SHQDOW\ LQ HDUQLQJV DIWHU
6(7 LV FRQVLVWHQW ZLWK D GLUHFW LPSDFW RI ORZHU UDWHV RI WZLQ ELUWK� DQG DQ LQGLUHFW LPSDFW WKDW
GHULYHV IURP LPSURYHG PDWHUQDO DQG QHZERUQ KHDOWK� ,Q RXU 6ZHGLVK GDWD� ERWK WKH H[FHVV FKLOG
SHQDOW\ IURP WZLQ ELUWK� DQG LWV DGYHUVH KHDOWK LPSDFWV �RQ PRWKHUV DQG FKLOGUHQ� DUH PRVW FOHDUO\
HYLGHQW LQ WKH WZR \HDUV IROORZLQJ ELUWK� 7KH G\QDPLFV RI HPSOR\PHQW SURILOHV GLVUXSWHG E\ WKH
HYHQW RI ELUWK ORRN EURDGO\ VLPLODU WR WKH G\QDPLFV RI WKH HDUQLQJV SURILOHV� LQ OLQH ZLWK ZRPHQ
LQ 6ZHGHQ WDNLQJ WLPH RXW RI WKH ODERXU PDUNHW LQ WKH \HDUV MXVW DIWHU ELUWK EXW ZLWK PRVW ZRPHQ
UHWXUQLQJ WR ZRUN DIWHU� ,Q 6ZHGHQ� ZRPHQ¶V FDUHHUV DUH UHODWLYHO\ SURWHFWHG E\ WKH JHQHURVLW\ RI
SDUHQWDO OHDYH� VLFNQHVV EHQHILWV DQG SRVWQDWDO KRVSLWDO FDUH� DQG WKLV QR GRXEW KHOSV WKHP WLGH RYHU
WKH WZLQ�GULYHQ GLS LQ WKH \HDUV IROORZLQJ ELUWK� +RZHYHU LQ FRXQWULHV ZKHUH WKHVH SURWHFWLRQV DUH
ZHDNHU� WKH VKRUW UXQ FKDOOHQJH LPSRVHG E\ WZLQ ELUWK PD\ KDYH D SHUVLVWHQW LPSDFW RQ ZRPHQ¶V
HDUQLQJV� ,Q SDUWLFXODU� WKH GHSWK RI WKH VKRUW UXQ GLS LQ HDUQLQJV DIWHU WZLQ ELUWK PD\ SURSHO OD\RII�
GURSRXW RU RFFXSDWLRQDO PRELOLW\� OHDGLQJ WR WKH H[FHVV FKLOG SHQDOW\ RI WZLQV SHUVLVWLQJ LQWR WKH
ORQJ UXQ� 2XUV DUH WKH ILUVW HVWLPDWHV GLVWLQJXLVKLQJ WKH FKLOG SHQDOW\ IRU WZLQ YV VLQJOHWRQ ELUWK�

��:H DOVR SURYLGH HVWLPDWHV RI IDWKHU¶V HDUQLQJV DQG HPSOR\PHQW WUDMHFWRULHV DIWHU WZLQ YV VLQJOHWRQ ELUWK�
VHSDUDWLQJ WKH ,9) DQG QRQ ,9) VDPSOHV� 7KH WZLQ YV VLQJOHWRQ SDWWHUQ LV VLPLODU WR WKDW VHHQ IRU PRWKHUV
DOEHLW PXWHG� :KDW LV QRWDEOH LV WKDW ZH HVWLPDWH D FKLOG SUHPLXP RQ IDWKHU¶V HDUQLQJV� :H GLVFXVV WKLV LQ
WKH UHVXOWV VHFWLRQ�

�



EXW HVWLPDWHV IRU RWKHU FRXQWULHV WKDW LQYHVWLJDWH WKLV DUH PHULWHG�

��� ([LVWLQJ OLWHUDWXUH DQG FRQWULEXWLRQV

7KLV VHFWLRQ FRQWH[WXDOL]HV WKLV SDSHU ZLWK UHVSHFW WR UHODWHG UHVHDUFK GHOLQHDWLQJ LWV FRQWULEXWLRQV
WR WKUHH VWUDQGV RI UHVHDUFK� RQ ,9)� WZLQ ELUWK� DQG RQ WKH FKLOG SHQDOW\�

6LPLODU WR WKH LQWURGXFWLRQ RI WKH SLOO� WKH OHJDOL]DWLRQ RI DERUWLRQ DQG WKH DYDLODELOLW\ RI ORQJ�
DFWLQJ UHYHUVLEOH FRQWUDFHSWLYHV �%DLOH\� ����� *ROGLQ DQG .DW]� ����� $EUDPRZLW]� ������ ,9)
KDV FRQWULEXWHG WR WKH HFRQRPLF OLEHUDWLRQ RI ZRPHQ E\ DOORZLQJ WKHP WR GHOD\ PDUULDJH DQG
FKLOGELUWK WR SXUVXH KLJKHU HGXFDWLRQ DQG D FDUHHU� +RZHYHU� SUHYLRXV UHVHDUFK KDV UHFRJQL]HG WKDW
,9) LPSRVHV VXEVWDQWLDO FRVWV RQ IDPLOLHV DQG WKH KHDOWK V\VWHP� 7KH FRVW RI ,9) SURFHGXUHV LQ
WKH 86 UDQJHV EHWZHHQ ������� DQG ������� SHU F\FOH �%LWOHU� ������ 7KH KLJKHU ULVN RI WZLQ ELUWK
H[DFHUEDWHV WKH SRVWQDWDO FRVWV RI ,9) ELUWKV� LW LV HVWLPDWHG WKDW WKH DYHUDJH FRVW RI D VLQJOHWRQ
ELUWK LQ WKH 86 LQ ���� ZDV �������� DJDLQVW �������� DQG �������� IRU WZLQ DQG WULSOHW ELUWKV
UHVSHFWLYHO\ �/HPRV HW DO�� ������

7KH UHDVRQ LV WKDW WZLQ ELUWKV DUH DVVRFLDWHGZLWK DGYHUVH SUHJQDQF\ DQG ELUWK RXWFRPHV �6D]RQRYD
HW DO�� ������ :RPHQ FRQFHLYLQJ WKURXJK ,9) WUHDWPHQW DUH PRUH OLNHO\ WR VXIIHU IURP FRPSOLFD�
WLRQV LQFOXGLQJ K\SHUWHQVLRQ� KDHPRUUKDJH DQG HPHUJHQF\ &�VHFWLRQ DQG WZLQ ELUWK SOD\V D ODUJH
UROH LQ WKLV� 7ZLQ ELUWKV DUH PXFK PRUH OLNHO\ WR EH SUHWHUP� DERXW ��� RI WZLQV EHLQJ GHOLYHUHG
EHIRUH �� ZHHNV� FRPSDUHG ZLWK DERXW ��� RI VLQJOHWRQV �0RUULVRQ� ������ 7ZLQV DUH PRUH OLNHO\
WR EH ORZ ELUWK ZHLJKW� DQG WR VXIIHU QHRQDWDO PRUELGLWLHV� 7KHUH DUH DGGLWLRQDO ORQJ UXQ FRVWV RI
WZLQ ELUWK EHFDXVH PDUNHUV RI SRRU LQIDQW KHDOWK DUH DVVRFLDWHG ZLWK QHXURORJLFDO GHYHORSPHQW LV�
VXHV� ZHDNHU FRJQLWLYH SHUIRUPDQFH DQG ORZHU HGXFDWLRQDO DWWDLQPHQW� OLIH H[SHFWDQF\ DQG LQFRPH
�*HOED\D HW DO�� ����� %HKUPDQ DQG 5RVHQ]ZHLJ� ����� %ODFN HW DO�� ����� 2UHRSRXORV HW DO�� �����
%KDUDGZDM HW DO�� ����� %KDORWUD HW DO�� ����� $OPRQG HW DO�� ������

2XU ILUVW FRQWULEXWLRQ LV WKDW ZH FRPSUHKHQVLYHO\ GRFXPHQW LPSDFWV RI WKH 6(7�OHG VKLIW DZD\
IURP WZLQ ELUWK DPRQJ ,9)�XVHUV RQ DQ XQXVXDOO\ ULFK VHW RI LQGLFDWRUV RI QHRQDWDO DQG PDWHUQDO
KHDOWK� ,Q GRLQJ WKLV ZH DXJPHQW WKH UHODWHG ELRPHGLFDO HYLGHQFH �6D]RQRYD HW DO�� ����� .DOUD
DQG %DUQKDUW� ����� 6DOGHHQ DQG 6XQGVWU|P� ����� %HUJK HW DO�� ����� +DOO� ����� E\ YLUWXH RI
LGHQWLI\LQJ FDXVDO HIIHFWV� XVLQJ WKH HQWLUH SRSXODWLRQ RI ELUWKV DQG DQDO\VLQJ IXWXUH IHUWLOLW\ DQG
HDUQLQJV LQ DGGLWLRQ WR FKLOG DQG PDWHUQDO KHDOWK�

,Q D UHODWHG SDSHU� XVLQJ YDULDWLRQ LQ DFFHVV WR LQIHUWLOLW\ WUHDWPHQWV LQGXFHG E\ VWDWH�OHYHO LQ�
VXUDQFH PDQGDWHV� %LWOHU ������ VKRZV WKDW H[SDQGLQJ DFFHVV WR ,9) OHDGV WR DQ LQFUHDVH LQ WZLQ
ELUWK DQG KHQFH DQ LQFUHDVH LQ WKH KHDOWKFDUH FRVWV RI ELUWK� ,Q FRQWUDVW� ZH HVWLPDWH LPSDFWV RI UHJ�
XODWLQJ WKH QXPEHU RI HPEU\RV WUDQVIHUUHG FRQGLWLRQDO XSRQ ,9) XVH� ZKLFK UHVXOWV LQ D GHFUHDVH
LQ WZLQ ELUWKV DQG D GHFUHDVH LQ KHDOWKFDUH FRVWV RI ELUWK� 7KH GLVWLQFWLRQ LV LPSRUWDQW EHFDXVH
RXU HVWLPDWHV QRW RQO\ GRFXPHQW LPSDFWV RI WZLQ ELUWK EXW VKRZ KRZ D VZLWFK WR 6(7 FDQ ODUJHO\
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PLWLJDWH WKHVH LPSDFWV���

2XU VHFRQG FRQWULEXWLRQ LV WKDW ZH PRGHO LPSDFWV RI WKH 6(7 UHIRUP RQ IHUWLOLW\ FRQWLQXDWLRQ�
7KLV SURYLGHV �,77� HVWLPDWHV RI KRZ WKH RFFXUUHQFH RI WZLQV YV VLQJOHWRQV DW ILUVW ELUWK PRGLILHV
WKH GHPDQG IRU D VXEVHTXHQW FKLOG� 2XU ILQGLQJ WKDW PDQGDWLQJ 6(7 �DQG WKXV UHGXFLQJ WKH FKDQFHV
RI D WZLQ ELUWK� OHG WR KLJKHU VXEVHTXHQW IHUWLOLW\ DPRQJ ,9) XVHUV LV FRQVLVWHQW ZLWK VRPH ZRPHQ
ZDQWLQJ WZR FKLOGUHQ� )RU WKHVH ZRPHQ� 6(7 UHVXOWV QRW LQ D FKDQJH LQ IHUWLOLW\ EXW LQVWHDG LQ
ELUWK VSDFLQJ �ZKLOH IRU ZRPHQ ZKR GR QRW SURFHHG WR KDYH DQRWKHU ELUWK� WKHUH LV DOVR D FKDQJH LQ
IHUWLOLW\��

7KHUH LV UHODWLYHO\ OLWWOH HYLGHQFH RI WKH LPSDFWV RI ELUWK VSDFLQJ YV DGGLWLRQDO ELUWKV RQZRPHQ¶V
ODERXU PDUNHW RXWFRPHV� 8VLQJ PLVFDUULDJH DV D VRXUFH RI H[RJHQRXV YDULDWLRQ LQ ELUWK VSDFLQJ�
.DULPL ������ ILQGV WKDW ORQJHU LQWHUYDOV DOORZ ZRPHQ LQ 6ZHGHQ WR UH�HQWHU WKH ODERU PDUNHW
EHWZHHQ ELUWKV� EXW WKH VWUXFWXUDO PRGHO RI $GGD HW DO� ������ SUHGLFWV WKDW VKRUWHU ELUWK VSDFLQJ GL�
PLQLVKHV WKH ORQJ UXQ FKLOG SHQDOW\ �IRU ZRPHQ ZKR KDYH DW OHDVW WZR ELUWKV� E\ VKRUWHQLQJ WKH WRWDO
WLPH WKDW ZRPHQ DUH RII ZRUN� ,W VHHPV SODXVLEOH WKDW WKH UHODWLRQVKLS LV QRQ�OLQHDU� EXW ZH DUH XQ�
DZDUH RI DQ\ SUHYLRXV HYLGHQFH RI KRZ WKH PRWKHUKRRG SHQDOW\ UHDFWV WR ELUWK VSDFLQJ DSSURDFKLQJ
]HUR� DV LV WKH FDVH ZLWK WZLQ ELUWK� $V WZLQV DUH DQ LQFUHDVLQJ VKDUH RI ELUWKV� GLVSURSRUWLRQDWHO\
RFFXUULQJ DPRQJ ZRPHQ ZLWK VWURQJ FDUHHU DWWDFKPHQWV� LW LV LPSRUWDQW WR ILQG RXW�

:H SURYLGH WKH ILUVW HVWLPDWHV RI WKH H[FHVV PRWKHUKRRG SHQDOW\ H[HUWHG E\ WZLQV LQ FRPSDULVRQ
ZLWK VLQJOHWRQ ELUWKV� XVLQJ D SROLF\ H[SHULPHQW WKDW LV XQLTXHO\ SRVLWLRQHG WR LGHQWLI\ WKLV REMHFW�
,Q GRLQJ WKLV� ZH PDNH D QHZ FRQWULEXWLRQ WR D JURZLQJ OLWHUDWXUH RQ WKH FDUHHU FRVWV RI FKLOGUHQ
�$GGD HW DO�� ����� .OHYHQ HW DO�� ����E� %HUQLHOO HW DO�� ������ 2XU ILQGLQJV DOVR KDYH PHWKRG�
RORJLFDO UHOHYDQFH� ,Q WKH WZLQ LQVWUXPHQW OLWHUDWXUH �UHIHUHQFHV EHORZ�� LW LV FRPPRQ WR LQWHUSUHW
WKH HVWLPDWHV DV UHIOHFWLQJ LPSDFWV RI KDYLQJ DQ DGGLWLRQDO FKLOG� ODUJHO\ LJQRULQJ GLUHFW LPSDFWV
RI WZLQ ELUWK DULVLQJ IURP WKHLU FORVHU �FORVH WR ]HUR� ELUWK VSDFLQJ DQG WKHLU ZHDNHU ELUWK HQGRZ�
PHQWV� $OWKRXJK VRPH VWXGLHV KDYH UHFRJQL]HG WKDW WZLQV PD\ KDYH GLUHFW LPSDFWV RQ WKH RXWFRPH
�&iFHUHV�'HOSLDQR� ����� &RQOH\ DQG *ODXEHU� ����� 5RVHQ]ZHLJ DQG =KDQJ� ����� 4LDQ� ������
WKHUH DUH QR HVWLPDWHV RI WKH GLUHFW LPSDFW RI WZLQV RQ HDUQLQJV���

:H FRQWULEXWH WR D ZLGHU OLWHUDWXUH VHHNLQJ WR LGHQWLI\ LPSDFWV RI IHUWLOLW\ RQ ZRPHQ¶V HDUQLQJV�
0RVW RI WKH OLWHUDWXUH KDV EHHQ XQDEOH WR LGHQWLI\ LPSDFWV RI KDYLQJ D ILUVW �VLQJOHWRQ� ELUWK L�H�
H[WHQVLYH PDUJLQ IHUWLOLW\ E\ YLUWXH RI WKH LQVWUXPHQWV XVHG IRU IHUWLOLW\ ZKLFK DUH W\SLFDOO\ HLWKHU
WZLQ ELUWK�� RU� IROORZLQJ �$QJULVW DQG (YDQV� ������ DQ LQGLFDWRU IRU WKH ILUVW WZR ELUWKV EHLQJ RI

��$Q DGGLWLRQDO GLVWLQFWLRQ RI RXU ZRUN LV WKDW ZH LQYHVWLJDWH QRW RQO\ FKLOG KHDOWK EXW DOVR PDWHUQDO
KHDOWK� DQG ZH XVH D ULFKHU VHW RI LQGLFDWRUV RI FKLOG KHDOWK� DOVR WUDFNLQJ FKLOG KRVSLWDOL]DWLRQV WKURXJK WR
QLQH \HDUV DIWHU ELUWK�

��7KH YDOLGLW\ RI WKH VDPH VH[ LQVWUXPHQW KDV DOVR EHHQ VXEMHFW WR VFUXWLQ\� )RU LQVWDQFH� 5RVHQ]ZHLJ DQG
=KDQJ ������ VKRZ HYLGHQFH RI VFDOH HFRQRPLHV LQ FKLOG VH[� DQG SRLQW WR HYLGHQFH WKDW WKH VH[ FRPSRVLWLRQ
RI ELUWKV DIIHFWV PDULWDO VWDELOLW\ �$QDQDW DQG 0LFKDHOV� ����� 'DKO DQG 0RUHWWL� ������ 7KLV LV QRW GLUHFWO\
UHOHYDQW KHUH� RWKHU WKDQ WKDW LW KLJKOLJKWV WKH FKDOOHQJHV WR LGHQWLI\LQJ LPSDFWV RI IHUWLOLW\ RQ HDUQLQJV�

��$PRQJVW RWKHUV� VHH IRU H[DPSOH 5RVHQ]ZHLJ DQG:ROSLQ ������� %URQDUV DQG *URJJHU ������� $QJULVW
DQG (YDQV ������� &DFHUHV�'HOSLDQR ������� -DFREVHQ HW DO� �������

�



WKH VDPH VH[� ,Q DQ LQQRYDWLYH DSSURDFK WR HVWLPDWLQJ LPSDFWV RI ILUVW ELUWK� /XQGERUJ HW DO� ������
XVH ,9)�VXFFHVV ZLWKLQ D VDPSOH RI ,9)�XVHUV LQ 'HQPDUN DV D QHZ LQVWUXPHQW� RQ WKH JURXQGV WKDW
WKH FKDQFHV RI FRQFHLYLQJ ZLWK ,9) WUHDWPHQW DUH LGLRV\QFUDWLF� 8VLQJ WKH H[RJHQRXV YDULDWLRQ LQ
WZLQQLQJ FUHDWHG E\ 6(7� ZH SURYLGH DQ DOWHUQDWLYH DSSURDFK WR LGHQWLI\LQJ HDUQLQJV LPSDFWV IRU
ZRPHQ DW ILUVW ELUWK���

2YHUDOO� ZH VXEVWDQWLDOO\ H[WHQG WKH HYLGHQFH RI LPSDFWV RI WZLQ ELUWK RQ PDWHUQDO DQG FKLOG
KHDOWK� DQG SURYLGH QHZ HYLGHQFH RI LPSDFWV RI WZLQ ELUWK RQ IXWXUH IHUWLOLW\ DQG HDUQLQJV��� $O�
WKRXJK LW LV ZLGHO\ DFNQRZOHGJHG WKDW DYDLODELOLW\ RI ,9) DQG RWKHU DVVLVWHG UHSURGXFWLYH WHFK�
QRORJLHV KDV VLJQLILFDQWO\ HQKDQFHG ZRPHQ¶V FKRLFH VHW� VODFNHQLQJ WKH FDUHHU�IDPLO\ WUDGHRII E\
DOORZLQJ ZRPHQ WR LQYHVW LQ WKHLU FDUHHUV DQG GHOD\ ELUWK �*HUVKRQL DQG /RZ� ����D�E�� WKHUH LV
VXUSULVLQJO\ OLPLWHG HYLGHQFH RI ZKHWKHU WKH VXEVWDQWLDO LQFUHDVH LQ WKH ULVN RI WZLQQLQJ DVVRFLDWHG
ZLWK ,9) FRPSURPLVHV WKH FDUHHUV RI ZRPHQ DIWHU ELUWK� 2XU UHVXOWV LOOXPLQDWH WKH WUDGH�RIIV WKDW
DULVH LQ SRVWSRQLQJ ELUWK DQG XQGHUWDNLQJ ,9)� ZKLOH DOVR GHPRQVWUDWLQJ WKH SRWHQWLDO IRU UHFHQW DG�
YDQFHV LQ ,9) WHFKQRORJ\ WR PLWLJDWH WKHVH WUDGH�RIIV� $V GLVFXVVHG� WKH WUDGH�RIIV DUH PRVW OLNHO\
VPDOOHU LQ 6ZHGHQ WKDQ LQ PRVW RWKHU FRXQWULHV EHFDXVH 6ZHGHQ SURYLGHV XQLYHUVDO KHDOWK FDUH WR
D KLJK VWDQGDUG� DQG XQXVXDOO\ JHQHURXV SDUHQWDO OHDYH� 7KXV� DOWKRXJK WKH H[FHVV PRWKHUKRRG
SHQDOW\ IURP WZLQ ELUWK LV VKRUW�OLYHG LQ 6ZHGHQ� LW PLJKW H[KLELW SHUVLVWHQFH LQ FRXQWULHV ZLWK D
ZHDNHU ZHOIDUH VWDWH���

2XU ILQDO FRQWULEXWLRQ LV WR SURYLGH D FRPSUHKHQVLYH HYDOXDWLRQ RI PDQGDWLQJ 6(7 IRU ,9)
WUHDWPHQWV� DORQJ ZLWK D FUXGH EHQHILW�FRVW DVVHVVPHQW��� 2XU DVVHVVPHQW LQFOXGHV VKRUW UXQ EHQ�
HILWV �GRPLQDWHG E\ KHDOWK JDLQV� DQG ORQJHU UXQ EHQHILWV �GRPLQDWHG E\ HDUQLQJV JDLQV IRU ERWK
WKH PRWKHUV DQG WKH FKLOGUHQ�� DQG ZH DFFRXQW IRU WKH PDUJLQDO FRVW RI SXEOLF IXQGV� :KLOH WKLV LV
RQO\ D EDFN RI WKH HQYHORSH FDOFXODWLRQ DQG WKH GLYLVLRQ RI FRVWV EHWZHHQ WKH SXEOLF DQG WKH SUL�
YDWH SXUVH LV GLIIHUHQW DFURVV FRXQWULHV� LW GRHV VHUYH WR PDNH VDOLHQW WKH UDQJH RI G\QDPLF EHQHILWV
IORZLQJ IURP WKH 6(7 PDQGDWH��� 2XU ILQGLQJV DUH UHOHYDQW WR FRXQWULHV FRQVLGHULQJ PDQGDWLQJ

��,Q /XQGERUJ HW DO� ������� ,9)�VXFFHVV VZLWFKHV WKH QXPEHU RI FKLOGUHQ IURP � WR � IRU DERXW ��� RI
'DQLVK ,9)�XVHUV� DQG IURP � WR � IRU WKH RWKHU ���� EHFDXVH D TXDUWHU RI WKH ELUWKV LQ WKHLU ,9) VDPSOH
DUH WZLQ ELUWKV� 7KHLU HVWLPDWHV RI WKH FKLOG SHQDOW\ DUH WKXV D ZHLJKWHG DYHUDJH RYHU ZRPHQ ZKR KDYH
VLQJOHWRQ DQG WZLQ ELUWKV� 7KH LQFUHPHQW LQ IHUWLOLW\ LV� RQ DYHUDJH� ����� 7KLV SRWHQWLDOO\ OLPLWV WKH H[WHQW
WR ZKLFK WKHLU HVWLPDWHV JHQHUDOL]H WR XQDVVLVWHG ELUWKV� 2XU HVWLPDWHV FDSWXUH D XQLW FKDQJH LQ IHUWLOLW\�

��,Q IDFW ZH SURYLGH UHGXFHG IRUP HVWLPDWHV RI LPSDFWV RI PDQGDWLQJ 6(7� 7KHVH QHHG WR EH VFDOHG E\
LPSDFWV RI 6(7 RQ WZLQQLQJ WR GHOLYHU HVWLPDWHV IRU WZLQQLQJ�

��2WKHU IDFWRUV WKDW PD\ UHVXOW LQ WZLQV KDYLQJ D ODUJHU ORQJ UXQ LPSDFW RQ ZRPHQ¶V HDUQLQJV WKDW VLQ�
JOHWRQ ELUWKV LQFOXGH FDVHV ZKHUH JHQGHU QRUPV UHVXOW LQ ZRPHQ KDYLQJ ZHDNHU ODERXU IRUFH DWWDFKPHQW� RU
ZKHUH ZRPHQ GHVLUH RQH UDWKHU WKDQ WZR FKLOGUHQ� :H PHQWLRQ WKHVH FDVHV SDUHQWKHWLFDOO\ EHFDXVH WKH\ DUH
FRUUHODWHG ZLWK IDPLO\�IULHQGO\ SROLFLHV�

��%LRPHGLFDO VWXGLHV VKRZLQJ WKDW WKH 6(7 PDQGDWH ZDV DVVRFLDWHG ZLWK D VKDUS GURS LQ WZLQ ELUWKV
LQFOXGH .DUOVWU|P DQG %HUJK ������� /XQGLQ DQG %HUJK ������� 6DOGHHQ DQG 6XQGVWU|P ������� 6D]RQRYD
HW DO� ������� 7KXULQ HW DO� ������� /XNDVVHQ HW DO� ������� 7KXULQ HW DO� ������ VKRZ WKDW PDQGDWLQJ 6(7
ORZHUHG FRVWV RI QHRQDWDO FDUH� :H DUH XQDZDUH RI DQ\ DQDO\VLV RI LPSDFWV RI 6(7 RQ IHUWLOLW\ RU HDUQLQJV�
RU RI DQ DWWHPSW DW TXDQWLI\LQJ LWV EHQHILWV�

��,Q FRXQWULHV OLNH WKH 86 ZLWK UHODWLYHO\ UHVWULFWLYH SXEOLF FRYHUDJH IRU ,9) �%LWOHU DQG 6FKPLGW� ������
LW LV OLNHO\ WR EH KDUGHU WR PDQGDWH 6(7 �.DUOVWU|P DQG %HUJK� ����� 3LQFNQH\�&ODUN HW DO�� ����� EHFDXVH
ZKHQ IDPLOLHV SULYDWHO\ EHDU D ODUJH VKDUH RI WKH FRVWV RI ,9)� WKH\ PD\ HOHFW '(7 HYHQ ZKHQ WKH\ GR QRW

�



6(7 IRU ,9)� )ROORZLQJ WKH OHDG RI 6ZHGHQ� RWKHU FRXQWULHV LQFOXGLQJ %HOJLXP DQG 7XUNH\ KDYH
PDQGDWHG 6(7� 7KH DGYDQWDJHV RI 6(7 DUH LQFUHDVLQJO\ UHFRJQL]HG� DQG PDQ\ FRXQWULHV DFWLYHO\
HQFRXUDJH HOHFWLYH XSWDNH RI 6(7��� 1HYHUWKHOHVV� PXOWLSOH �W\SLFDOO\ GRXEOH� HPEU\R WUDQVIHUV
DUH VWLOO SUHYDOHQW LQ PDQ\ FRXQWULHV�

7KH UHVW RI WKLV SDSHU LV VWUXFWXUHG DV IROORZV� 6HFWLRQ � GHVFULEHV ,9) DQG WKH 6(7 UHIRUP LQ
6ZHGHQ� 6HFWLRQV � DQG � GLVFXVV WKH GDWD DQG HPSLULFDO VWUDWHJ\� 6HFWLRQ � SUHVHQWV WKH UHIRUP
LPSDFWV RQ IHUWLOLW\� FKLOG DQG PDWHUQDO KHDOWK DQG � SUHVHQW UHVXOWV UHODWHG WR SDUHQWDO HDUQLQJV DQG
WKH FDUHHU FRVWV RI FKLOGUHQ� 6HFWLRQ ��� WKHQ GRFXPHQWV UREXVWQHVV WR DOWHUQDWLYH PHWKRGV� DQG
6HFWLRQ � FRQFOXGHV�

� %DFNJURXQG� ,9) HOLJLELOLW\ DQG WHFKQRORJLFDO DGYDQFHV

7KH JOREDO XSWDNH RI ,9) KDV LQFUHDVHG VWHDGLO\ RYHU WLPH� QR GRXEW HQFRXUDJHG E\ LPSURYHPHQWV
LQ DYDLODELOLW\ RI FRQWUDFHSWLRQ DQG E\ ERWK GHPDQG DQG VXSSO\ IRUFHV HQFRXUDJLQJ ZRPHQ¶V ODERXU
IRUFH SDUWLFLSDWLRQ� ,Q ����� DERXW � PLOOLRQ FKLOGUHQ KDG EHHQ ERUQ DV D UHVXOW RI ,9) �(XURSHDQ
6RFLHW\ RI +XPDQ 5HSURGXFWLRQ DQG (PEU\RORJ\� ������ ,Q 6ZHGHQ� LQ RXU VDPSOH \HDUV RI �����
����� ����� RI DOO ELUWKV RFFXU ZLWK ,9) DVVLVWDQFH�

,9) WUHDWPHQWV LQ 6ZHGHQ� DFFHVV DQG HOLJLELOLW\� $OO SHUPDQHQW UHVLGHQWV LQ 6ZHGHQ KDYH
DFFHVV WR KHDYLO\ VXEVLGL]HG KHDOWK FDUH RIIHUHG E\ ERWK SULYDWH DQG SXEOLF SURYLGHUV� )RU PRVW
PHGLFDO VHUYLFHV� WKHUH LV D VPDOO IHH� FDSSHG DW ���� 6(. �DSSUR[LPDWHO\ ��� 86'� SHU DQQXP
DQG WKHUH DUH W\SLFDOO\ QR DGGLWLRQDO FRVWV� +HDOWK FDUH LV PDLQO\ IXQGHG E\ WD[ UHYHQXHV� DQG RQO\
�� RI UHVLGHQWV KDYH SULYDWH KHDOWK LQVXUDQFH �$QHOO� ������ ,9) WUHDWPHQWV DUH KHDYLO\ VXEVLGLVHG�
(OLJLELOLW\ FULWHULD DUH DV IROORZV� 7KH FRXSOH VKRXOG EH LQ D VWDEOH XQLRQ� HLWKHU OHJDOO\ PDUULHG RU
FR�KDELWDWLQJ IRU DW OHDVW WZR \HDUV� DOWKRXJK VLQFH ���� VLQJOH ZRPHQ DUH DOVR DOORZHG WR DFFHVV
SXEOLFO\ IXQGHG ,9) WUHDWPHQW DQG� OHVELDQ FRXSOHV KDYH EHHQ DOORZHG DFFHVV VLQFH ����� 7KH
ZRPDQ VKRXOG KDYH QR SUHYLRXV FKLOGUHQ� HLWKHU ELRORJLFDO RU DGRSWHG� ,9) LV DYDLODEOH IRU VHFRQG
DQG KLJKHU RUGHU ELUWKV EXW WKLV LV QRW SXEOLFO\ IXQGHG��� )LQDOO\� D PHGLFDO DVVHVVPHQW RI WKH
ZRPDQ LV FRQGXFWHG WR WR FRQILUP WKDW KHU ERG\ PDVV LQGH[ �%0,� LV ZLWKLQ WKH QRUPDO UDQJH� WKDW
WKHUH LV QR HYLGHQFH RI ULVN\ EHKDYLRU VXFK DV VPRNLQJ DQG XVH RI DOFRKRO DQG RWKHU GUXJV�QDUFRWLFV�
2WKHU PHQWDO DQG SK\VLFDO LOOQHVV DQG GLVDELOLW\ DUH DOVR FRQVLGHUHG EHIRUH RIIHULQJ WUHDWPHQW� 7KH
VXJJHVWHG PDWHUQDO DJH IRU VWDUWLQJ WKH ILUVW WUHDWPHQW LV EHORZ �� DQG WKH JXLGHOLQHV VXJJHVW WKDW
DQ\ UHPDLQLQJ HPEU\RV�HJJ FHOOV VKRXOG EH WUDQVIHUUHG EHIRUH DJH ��� 7KH DJH RI WKHPDQ VKRXOG OLH
EHWZHHQ �� DQG �� \HDUV� %0, WKUHVKROGV DQG DJH UHVWULFWLRQV DUH FRXQW\�VSHFLILF� IRU H[DPSOH� WKH
PD[LPXP DJH RI WKH PRWKHU LQ gUHEUR FRXQW\ LV �� ZKLOH LQ 1RUUERWWHQ FRXQW\ LW LV �� �$OP� ������
$ FRXSOH LV DOORZHG WKUHH URXQGV RI WUHDWPHQW �IROOLFOH DVSLUDWLRQ�� DQG DQ\ UHPDLQLQJ HPEU\RV DQG

KDYH D SUHIHUHQFH IRU WZLQV EHFDXVH '(7 LV OHVV H[SHQVLYH WKDQ WZR F\FOHV ZLWK 6(7 �+DPLOWRQ HW DO�� ������
��7KH 8.� 86 DQG 6ZLW]HUODQG DUH DPRQJ FRXQWULHV DFWLYHO\ HQFRXUDJLQJ HOHFWLYH 6(7�

VHH https://www.hfea.gov.uk/about-us/our-campaign-to-reduce-multiple-births/�
https://www.cdc.gov/art/patientresources/transfer.html� DQG *H\WHU �������

��7KH FRVW RI D SULYDWH ,9) WUHDWPHQW LQ ���� LV DURXQG ������ 6(. �DERXW ����� 86���

��

https://www.hfea.gov.uk/about-us/our-campaign-to-reduce-multiple-births/
https://www.cdc.gov/art/patientresources/transfer.html


HJJV RI JRRG TXDOLW\ DUH IUR]HQ�

7HFKQRORJLFDO DGYDQFHV DQG WKH 6(7PDQGDWH� ,9) WUHDWPHQWV KDYH W\SLFDOO\ LQYROYHG PXO�
WLSOH HPEU\R WUDQVIHUV LQ RUGHU WR UDLVH WKH RGGV RI D VXFFHVVIXO SUHJQDQF\� ,Q ����� PRVW ,9)
FOLQLFV LQ 6ZHGHQ LPSOHPHQWHG D YROXQWDU\ UHGXFWLRQ LQ WKH QXPEHU RI HPEU\RV URXWLQHO\ WUDQV�
IHUUHG� IURP WKUHH WR WZR� 7KLV UHVXOWHG LQ WKH YLUWXDO HOLPLQDWLRQ RI WKH FRQFHSWLRQ RI WULSOHWV E\
,9)� ZKLOH WKH SUHJQDQF\ UDWH DQG WKH OLYH�ELUWK UDWH UHPDLQHG HVVHQWLDOO\ XQDIIHFWHG DW �� DQG
�� SHUFHQW SHU WUDQVIHU� UHVSHFWLYHO\ �7KXULQ HW DO�� ������ )ROORZLQJ WKLV� REVHUYDWLRQDO VWXGLHV
VHW LQ FOLQLFV LQ )LQODQG DQG %HOJLXP UHVSHFWLYHO\� LQYROYLQJ DSSUR[LPDWHO\ ���� SDWLHQWV HDFK�
GHPRQVWUDWHG WKDW SUHJQDQF\ VXFFHVV UDWHV ZHUH QRW VLJQLILFDQWO\ ORZHU HYHQ ZKHQ WKH QXPEHU RI
HPEU\RV WUDQVIHUUHG ZDV UHGXFHG IURP WZR WR RQH �9LOVND HW DO�� ����� *HUULV HW DO�� ������ &OHDUHU
HYLGHQFH RI WKLV ZDV SURYLGHG E\ D PDMRU UDQGRPLVHG FRQWURO WULDO LQYROYLQJ ��� SDUWLFLSDQWV LQ
FOLQLFV VSUHDG DFURVV 6ZHGHQ� 1RUZD\ DQG 'HQPDUN �7KXULQ HW DO�� ������ 7KLV VWXG\ VKRZHG WKDW
WKH VXFFHVV UDWH RI ,9) ZDV PDLQWDLQHG ZLWK 6(7 IRU ZRPHQ XQGHU �� \HDUV RI DJH ZLWK DW OHDVW WZR
HPEU\RV RI JRRG�TXDOLW\� )RU VXFK ZRPHQ WKH FXPXODWLYH UDWH RI OLYH ELUWKV ZDV QRW VLJQLILFDQWO\
GLIIHUHQW EHWZHHQ HOHFWLYH 6(7 ������� DQG '(7 �������� WKLV EHLQJ WKH SUREDELOLW\ RI DW OHDVW
RQH OLYH ELUWK IROORZLQJ WUDQVIHU RI RQH IUHVK HPEU\R �XQGHU 6(7�� DQG LI QHHGHG� D VXEVHTXHQW
WUDQVIHU RI D IUR]HQ HPEU\R� 6XEVHTXHQW HYLGHQFH HPHUJLQJ IURP WULDOV DQG REVHUYDWLRQDO VWXGLHV
UHLQIRUFHG WKH EURDG FRQFOXVLRQV RI VPDOO DQG LQVLJQLILFDQW GLIIHUHQFHV LQ SUHJQDQF\ VXFFHVV IRU
D EURDGHU FODVV RI ZRPHQ �/XNDVVHQ HW DO�� ����� .DUOVWU|P DQG %HUJK� ����� /XQGLQ DQG %HUJK�
����� &ULQLWL HW DO�� ����� .XWOX HW DO�� ������

2Q -DQXDU\ � ����� WKH 6ZHGLVK 1DWLRQDO %RDUG RI +HDOWK DQG :HOIDUH PDQGDWHG 6(7 DV WKH
GHIDXOW ,9) SURFHGXUH� DOORZLQJ H[FHSWLRQV IRU ZRPHQ ZLWK D ORZ SHUFHLYHG ULVN RI WZLQQLQJ���

,Q SDUWLFXODU� ZRPHQ ZLWK ORZ HPEU\R TXDOLW\� WKRVH DJHG DERYH �� \HDUV DQG�RU WKRVH ZRPHQ
ZLWK PRUH WKDQ WKUHH SUHYLRXVO\ IDLOHG ,9) F\FOHV ZHUH VWLOO DOORZHG '(7� SURYLGHG WKDW WKH\ ZHUH
LQIRUPHG DERXW WKH SRWHQWLDO ULVNV IRU WKH PRWKHU DQG FKLOG �6DOGHHQ DQG 6XQGVWU|P� ������ $W WKH
WLPH WKDW 6(7 ZDV LPSOHPHQWHG� WKHUH ZHUH QR RWKHU FKDQJHV LQ WKH ,9) WUHDWPHQW SURFHGXUH ZLWK
UHVSHFW WR PHGLFDWLRQ� WHFKQLTXH RU HTXLSPHQW �6DOGHHQ DQG 6XQGVWU|P� ��������

��7KLV GDWH SUHFHGHV WKH IXOO SXEOLFDWLRQ RI WKH UHVXOWV IURP WKH PXOWL�FHQWUH 5&7 RI 7KXULQ HW DO� �������
+RZHYHU� LW ZDV VWURQJO\ JXLGHG E\ DYDLODEOH VFLHQWLILF HYLGHQFH DQG HPHUJLQJ UHVXOWV� )RU H[DPSOH� %HUJK
HW DO� ������ �LQ 6ZHGLVK� GLVFXVVLQJ UHIRUP DGRSWLRQ� SRLQW WR WKH VWXGLHV FRQGXFWHG E\ %HUJK HW DO� �������
6WU|PEHUJ HW DO� ������� (ULFVRQ DQG .lOOpQ ������ LQ FROODERUDWLRQ ZLWK WKH 6ZHGLVK 1DWLRQDO %RDUG RI
+HDOWK DQG :HOIDUH� DV NH\ WR WKH GHFLVLRQ�

��7KHUH LV RQH H[FHSWLRQ� ,Q -DQXDU\ ����� FRLQFLGHQW ZLWK WKH 6(7 UHIRUP� WKHUH ZDV D FKDQJH LQ UHJXOD�
WLRQ �6RFLDOVW\UHOVHQV I|UHVNULIWHU RFK DOOPlQQD UnG RP DVVLVWHUDG EHIUXNWQLQJ 626)6 �������� WKDW DOORZHG
GRQDWHG HJJV RU VSHUP WR EH XVHG LQ ,9) WUHDWPHQWV� DOWKRXJK VXEMHFW WR DQ H[WHQVLYH DVVHVVPHQW RI WKH FRX�
SOH¶V PHGLFDO� SV\FKRORJLFDO DQG VRFLR�HFRQRPLF FKDUDFWHULVWLFV� VLPLODU WR WKRVH LQ DQ DGRSWLRQ SURFHVV
�6RFLDOVW\UHOVHQ� ������ 7KH DPHQGPHQW DOORZLQJ GRQDWHG JDPHWHV ZDV UHVWULFWHG WR SXEOLFO\ IXQGHG XQL�
YHUVLW\ KRVSLWDOV� ,Q ����� RQO\ �� ,9) F\FOHV XVLQJ GRQDWHG HJJ FHOOV ZHUH DWWHPSWHG UHVXOWLQJ LQ � OLYH
ELUWKV �6RFLDOVW\UHOVHQ� ������ :KLOH WKH QXPEHU RI ,9) FDVHV ZLWK GRQDWHG HJJV FHOOV KDV LQFUHDVHG �IURP
�� F\FOHV LQ ���� WR ��� F\FOHV LQ ����� UHVXOWLQJ LQ �� OLYH ELUWKV�� WKH VKDUH RI ,9) ELUWKV XVLQJ GRQDWHG
HJJV FHOOV LV RQO\ �� RI DOO ,9) ELUWKV �6RFLDOVW\UHOVHQ� ������

��



� 'DWD DQG GHVFULSWLYH VWDWLVWLFV

��� 'DWD

'DWD VRXUFHV :H XVH WKH WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\� SURYLGHG E\ WKH 1DWLRQDO %RDUG
RI +HDOWK DQG :HOIDUH� ZKLFK FRYHUV DSSUR[LPDWHO\ ��� RI DOO ELUWKV LQ 6ZHGHQ� 7KLV FRQWDLQV
LQIRUPDWLRQ RQ SUHJQDQF\� GHOLYHU\ DQG SRVW�SDUWXP RXWFRPHV� ,W DOVR FRQWDLQV LQIRUPDWLRQ RQ
PDWHUQDO FKDUDFWHULVWLFV LQFOXGLQJ DJH� SDULW\� ERG\ PDVV LQGH[ �%0,�� FKURQLF GLVHDVHV� WREDFFR
FRQVXPSWLRQ DQG SUHQDWDO FRQGLWLRQV DQG WUHDWPHQWV� ,QIRUPDWLRQ RQ WKH IDWKHU LV QRW LQ WKH ELUWK
UHJLVWHU EXW ZH REWDLQ WKH IDWKHU¶V DJH� HGXFDWLRQ DQG ZKHWKHU KH ZDV ERUQ LQ 6ZHGHQ IURP /,6$�
DQRWKHU UHJLVWHU� GLVFXVVHG EHORZ� :H FDQ LGHQWLI\ IDWKHUV HYHQ LI WKH\ QR ORQJHU OLYH ZLWK WKH
PRWKHU RU FKLOG� :H GR QRW REVHUYH XQVXFFHVVIXO IHUWLOLW\ WUHDWPHQWV� :H REVHUYH ,9) ELUWKV LQ WKH
UHJLVWHU LI WKH WUHDWPHQW UHVXOWV LQ D VXFFHVVIXO SUHJQDQF\ GHOLYHUHG DIWHU ZHHN ��� DQG WKH UHJLV�
WHU IODJV DVVLVWHG ELUWKV LQFOXGLQJ VWDQGDUG ,9)� LQWUDF\WRSODVPLF VSHUP LQMHFWLRQ �,&6,�� VXUJLFDO
SURFHGXUHV DQG RYDULDQ VWLPXODWLRQ� 2XU LQGLFDWRU IRU ,9) LQFOXGHV VWDQGDUG ,9) DQG ,9) ZLWK
,&6,�

:H VXSSOHPHQW WKH ELUWK UHJLVWHU ZLWK GDWD IURP RWKHU UHJLVWHUV� UHWULHYLQJ WKH OLQN EHWZHHQ
HDFK PRWKHU� IDWKHU� DQG FKLOG IURP WKH PXOWL�JHQHUDWLRQ 5HJLVWHU� SURYLGHG E\ 6WDWLVWLFV 6ZHGHQ�
)RU FKLOGUHQ� ZH REWDLQ DGGLWLRQDO PHGLFDO LQIRUPDWLRQ RQ KRVSLWDOL]DWLRQV GXULQJ FKLOGKRRG IURP
WKH 6ZHGLVK 1DWLRQDO 3DWLHQW 5HJLVWU\ �6135� DQG LQIRUPDWLRQ RQ FKLOG PRUWDOLW\ IURP WKH &DXVH
RI 'HDWK 5HJLVWU\� ERWK SURYLGHG E\ WKH 1DWLRQDO %RDUG RI +HDOWK DQG :HOIDUH� )RU SDUHQWV� ZH
REWDLQ DGPLQLVWUDWLYH GDWD RQ LQFRPH DQG HGXFDWLRQDO DWWDLQPHQW IURP WKH /RQJLWXGLQDO ,QWHJUDWLRQ
'DWDEDVH IRU +HDOWK ,QVXUDQFH DQG /DERU 0DUNHW 6WXGLHV �/,6$� SURYLGHG E\ 6WDWLVWLFV 6ZHGHQ�
)RU IDWKHUV� ZH IXUWKHU REWDLQ LQIRUPDWLRQ RQ DJH DQG ZKHWKHU KH ZDV ERUQ LQ 6ZHGHQ IURP WKH
WRWDO SRSXODWLRQ UHJLVWU\�

6DPSOH 7KH VDPSOH FRQVLVW RI DOO ELUWKV LQ 6ZHGHQ FRQFHLYHG GXULQJ ���������� 7KH GDWD RQ
SRVW�ELUWK RXWFRPHV LQFOXGLQJ KRVSLWDOL]DWLRQ� PRUWDOLW\ DQG LQFRPH DUH DYDLODEOH XQWLO ����� $V
WKH ODVW FRKRUW LQ WKH ELUWK VDPSOH �EDELHV ERUQ LQ ����� FDQ EH IROORZHG IRU DW PRVW � \HDUV DIWHU
ELUWK� ZH PHDVXUH SRVW�ELUWK RXWFRPHV RYHU D ZLQGRZ RI � \HDUV VR WKDW ZH KDYH D EDODQFHG SDQHO�
6R� IRU H[DPSOH� IRU D ELUWK WKDW RFFXUV LQ WKH \HDU ����� ZH WUDFN KRVSLWDOL]DWLRQ DQG SDUHQW HDUQLQJV
XS XQWLO ����� :H UHPRYH WULSOHW DQG KLJKHU RUGHU ELUWKV ���� ELUWKV�� :H DOVR UHPRYH D VPDOO
QXPEHU RI REVHUYDWLRQV ZLWK PLVVLQJ RU FRQIOLFWLQJ LQIRUPDWLRQ RQ ELUWK GDWH RU JHVWDWLRQDO DJH
����� ELUWKV�� SDUHQWDO DJH ���� ELUWKV�� UHJLRQ RI ELUWK ���� ELUWKV�� DQG ELUWK RUGHU ��� ELUWKV�� 7KH
GDWD LQFOXGH ������ ,9) ELUWKV DQG ������� QRQ�,9) ELUWKV FRQFHLYHG GXULQJ WKLV SHULRG � :KLOH
WKH XQLW RI REVHUYDWLRQ IRU FKLOG KHDOWK LV ELUWKV� WKH XQLW RI REVHUYDWLRQ IRU PDWHUQDO RXWFRPHV LV
SUHJQDQF\� %HFDXVH ZRPHQ ROGHU WKDQ �� ZHUH H[HPSW IURP WKH 6(7 PDQGDWH� ZH SULPDULO\ IRFXV
RQ ZRPHQ \RXQJHU WKDQ �� IRU WKH PDLQ DQDO\VLV ������� ,9) ELUWKV DQG ������� QRQ�,9) ELUWKV�
������ XQLTXH ,9) PRWKHUV DQG ������� XQLTXH QRQ�,9) PRWKHUV�� 7KH VKDUH RI ,9) ELUWKV LQ WKLV
VDPSOH LV ������

��



2XWFRPH YDULDEOHV )HUWLOLW\� 7KH RXWFRPH YDULDEOHV DUH DQ LQGLFDWRU IRU WZLQ DV RSSRVHG WR
VLQJOHWRQ ELUWK� WKH QXPEHU RI VXEVHTXHQW ELUWK RYHU WKH � \HDUV IROORZLQJ WKH LQGH[ ELUWK DQG WKH
H[WHQVLYH PDUJLQ LQGLFDWRU RI WKLV� GHILQHG DV WKH SUREDELOLW\ RI KDYLQJ QR IXUWKHU ELUWKV� $ ELUWK LV
DQ HYHQW� VR DQ DGGLWLRQDO ELUWK HYHQW LV FRGHG DV RQH VXEVHTXHQW ELUWK� LUUHVSHFWLYH RI ZKHWKHU LW
UHVXOWV LQ D VLQJOHWRQ RU WZLQV�

0DWHUQDO KHDOWK� :H DOVR H[DPLQH PDWHUQDO PRUELGLW\� OHQJWK RI KRVSLWDO VWD\ GXULQJ GHOLYHU\
�QXPEHU RI QLJKWV KRVSLWDOL]HG�� DQG ZKHWKHU WKH ELUWK ZDV GHOLYHUHG E\ HPHUJHQF\ &DHVDUHDQ
VHFWLRQ� )ROORZLQJ :HQQHUKROP HW DO� ������� ZH FRQVWUXFW D FRPSRVLWH LQGH[ IRU VHYHUH PDWHUQDO
PRUELGLW\� ZKLFK LV VHW WR � LI WKHUH ZDV DW OHDVW RQH FDVH RI PRUELGLW\� DQG ]HUR RWKHUZLVH� 6HH
7DEOH $����

1HRQDWDO KHDOWK� :H LQYHVWLJDWH ELUWK ZHLJKW� JHVWDWLRQDO DJH� QLJKWV KRVSLWDOL]HG GXULQJ WKH
ILUVW QLQH \HDUV RI OLIH� WKH SUREDELOLW\ WKDW WKH $3*$5 VFRUH LV EHORZ �� VHYHUH QHRQDWDO PRUELGLW\�
LQIDQW PRUWDOLW\� DQG XQGHU�� PRUWDOLW\��� )RU VRPH YDULDEOHV ZH FUHDWH PRUH WKDQ RQH LQGLFDWRU
RXWFRPH� IRU H[DPSOH� ZH VWXG\ ORZ ELUWK ZHLJKW DQG SUHWHUP GHOLYHU\ LQ OLQH ZLWK PHGLFDOO\
UHOHYDQW FXWRIIV� )RU ELUWK ZHLJKW DQG JHVWDWLRQDO DJH� ZH DOVR SORW HIIHFWV DFURVV WKH GLVWULEXWLRQ�
:H FRQVWUXFW D FRPSRVLWH LQGH[ IRU VHYHUH QHRQDWDO PRUELGLW\ XVLQJ UHJLVWHUHG PHGLFDO GLDJQRVHV
DQG VXUJLFDO SURFHGXUHV GHILQHG DFFRUGLQJ WR WKH ,QWHUQDWLRQDO &ODVVLILFDWLRQ RI 'LVHDVHV ± ��WK

5HYLVLRQ �,&'���� DQG WKH FODVVLILFDWLRQ RI FDUH PHDVXUH �6ZHGLVK .9c�FRGHV�� XVLQJ WKH FULWHULD
ODLG RXW LQ :HQQHUKROP HW DO� ������� 6HH 7DEOH $�� 7KH LQGH[ LV D ELQDU\ YDULDEOH VHW WR � LI WKHUH
ZDV DW OHDVW RQH FDVH RI VHYHUH PRUELGLW\� DQG ]HUR RWKHUZLVH��� 6XPPDU\ PHDVXUHV RI PRUELGLWLHV
E\ WKH ,9) VWDWXV RI WKH ELUWK DUH SUHVHQWHG LQ 7DEOHV $� IRU PDWHUQDO PRUELGLW\� DQG $� IRU FKLOG
PRUELGLW\�

3DUHQWDO HDUQLQJV� :H VWXG\ ZDJH HDUQLQJV DQG LQFRPH IURP VLFN SD\ EHQHILWV� 3DUHQWDO ZDJH
HDUQLQJV UHSUHVHQW WD[HG DQQXDO HDUQLQJV IURP JDLQIXO HPSOR\PHQW� 7KH SXEOLF VLFN SD\ LQVXUDQFH
SURJUDP UHSODFHV �� SHUFHQW RI IRUJRQH HDUQLQJV EHORZ D VRFLDO VHFXULW\ FHLOLQJ DIWHU WZRZHHNV LQ D
ZRUN DEVHQFH VSHOO GXH WR WHPSRUDU\ KHDOWK GHILFLHQFLHV� 7KH ILUVW WZR ZHHNV LQ D VSHOO DUH ILQDQFHG
E\ WKH HPSOR\HU� $ FHUWLILFDWH IURP D SK\VLFLDQ FRQILUPLQJ WKH KHDOWK GHILFLHQF\ LV QHHGHG DIWHU ��
GD\V LQ D VSHOO� %RWK LQFRPH YDULDEOHV DUH H[SUHVVHG LQ DQQXDO DPRXQWV LQ 6ZHGLVK NURQHU �6(.�

��7KH YDULDEOHV LQFOXGHG LQ WKLV FRPSRVLWH LQGH[ DUH SRVWSDUWXP KHPRUUKDJH >���� PO� K\VWHUHFWRP\�
RWKHU PDMRU VXUJLFDO LQWHUYHQWLRQ �XWHULQH FRPSUHVVLRQ VXWXUHV VXFK DV %�/\QFK� XWHULQH DUWHU\ OLJDWLRQ RU
HPEROL]DWLRQ� LQWHUQDO LOLDF DUWHU\ OLJDWLRQ� RU LQWUDXWHULQH EDOORRQ WDPSRQDGH�� YHQRXV WKURPERHPEROLVP�
PDWHUQDO VHSVLV� PDWHUQDO GHDWK� �UG RU �WK GHJUHH SHULQHDO ODFHUDWLRQ� DQHVWKHVLD FRPSOLFDWLRQV� RWKHU RE�
VWHWULF LQMXULHV� SRVW�SDUWXP GHSUHVVLRQ� SODFHQWD FRPSOLFDWLRQV� FRPSOLFDWLRQV GXH WR PXOWLSOH ELUWK� XWHU�
LQH UXSWXUH� HFODPSVLD� SUHHFODPSVLD� JHVWDWLRQDO GLDEHWHV PHOOLWXV� FHUYLFDO ODFHUDWLRQV� FKRULRDPQLRQLWLV�
ZRXQG LQIHFWLRQ� HQGRPHWULWLV� DQG XULQDU\ WUDFW LQIHFWLRQ�

��$3*$5� PHDVXUHG � PLQXWHV DIWHU ELUWK� VWDQGV IRU ³DSSHDUDQFH� SXOVH� JULPDFH� DFWLYLW\� UHVSLUDWLRQ´
DQG LV D ILYH�FULWHULRQ HYDOXDWLRQ PHWKRG� LQGLFDWLQJ WKH JHQHUDO KHDOWK FRQGLWLRQ RI WKH QHZERUQ EDE\�

��7KH LQGLFDWRUV RI VHYHUH PRUELGLW\ DUH� $3*$5 VFRUH EHORZ �� SQHXPRQLD� VHSVLV� ELUWK WUDXPD �IUDF�
WXUHV� QHXURORJLF LQMXU\� UHWLQDO KDHPRUUKDJH RU IDFLDO QHUYH SDOV\�� K\SRJO\FHPLD� SOH[XV LQMXU\� VWLOOELUWK�
ELUWK ZHLJKW ����� J� SUHWHUP ELUWK EHIRUH �� ZHHNV� XPELOLFDO DUWHU\ S+ ����� K\SR[LF LVFKHPLF HQ�
FHSKDORSDWK\� LQWUDFUDQLDO KHPRUUKDJH� QHRQDWDO FRQYXOVLRQV� PHFRQLXP DVSLUDWLRQ V\QGURPH� PHFKDQLFDO
YHQWLODWLRQ� FDUGLR�UHVSLUDWRU\ UHVXVFLWDWLRQ DQG WKHUDSHXWLF K\SRWKHUPLD�

��



XVLQJ WKH ���� FRQVXPHU SULFH LQGH[� :H VWXG\ LQFRPHV DYHUDJHG RYHU D SHULRG RI � \HDUV DIWHU
ELUWK� DQG SURYLGH HVWLPDWHV RI WKH LPSDFW RI 6(7 DFURVV WKH HDUQLQJV GLVWULEXWLRQ� 2QO\ �� RI DOO
ZRPHQ KDYH ]HUR HDUQLQJV ZLWKLQ � \HDUV RI JLYLQJ ELUWK� D PDUNHU RI WKH KLJK UDWH RI ODERXU IRUFH
DWWDFKPHQW RI 6ZHGLVK ZRPHQ� :H SUHVHQW HVWLPDWHV IRU HDUQLQJV LQFOXGLQJ WKH ]HURHV EXW ZH DOVR
SURYLGH VHSDUDWH HVWLPDWHV H[FOXGLQJ WKHP DQG PRGHOOLQJ WKH SUREDELOLW\ RI VKLIWLQJ IURP ]HUR WR
QRQ]HUR HDUQLQJV DIWHU 6(7� $GGLWLRQDOO\� ZH H[DPLQH WKH LPSDFW RI 6(7 RQ ZRPHQ¶V HDUQLQJV
UHODWLYH WR WKH HDUQLQJV RI WKHLU SDUWQHUV�

&RYDULDWHV :H FRQWURO IRU DJH IL[HG HIIHFWV �)(�� )( IRU HGXFDWLRQDO DWWDLQPHQW� DQG ZKHWKHU
ERUQ RXWVLGH 6ZHGHQ IRU ERWK PRWKHU DQG IDWKHU� WKH PRWKHU¶V SUHJQDQF\ RUGHU )(� FKLOG JHQGHU�
UHJLRQ RI ELUWK DQG FRQFHSWLRQ \HDU�PRQWK )(� ,Q RUGHU WR FRQWURO IRU PDWHUQDO KHDOWK SUHGLFWRUV
RI WZLQQLQJ �%KDORWUD DQG &ODUNH� ����� ZH DOVR FRQWURO IRU ZKHWKHU WKH PRWKHU VPRNHG LQ HDUO\
SUHJQDQF\ DQG KHU SUH�SUHJQDQF\ %0,��� :H GRFXPHQW WKDW WKH UHVXOWV DUH� LQ JHQHUDO� QRW VHQVL�
WLYH WR WKHVH FRQWUROV� DQG DGGLWLRQDOO\ DUH UREXVW WR DOORZLQJ IRU WUHQGV LQ PDWHUQDO DQG SDWHUQDO
FKDUDFWHULVWLFV�

��� 'HVFULSWLYH VWDWLVWLFV

6XPPDU\ VWDWLVWLFV DUH SURYLGHG LQ $SSHQGL[ 7DEOHV $� DQG $� IRU SDUHQWV DQG FKLOGUHQ UHVSHF�
WLYHO\� VWUDWLI\LQJ E\ ,9) VWDWXV� 7DEOH $� DGGLWLRQDOO\ VWUDWLILHV E\ ZKHWKHU WKH ELUWK LV D WZLQ RU D
VLQJOHWRQ�

5HIHU WR 7DEOH $�� ZKLFK VXPPDUL]HV RXWFRPHV �3DQHO $� DQG FKDUDFWHULVWLFV �3DQHO %� IRU
,9) YV QRQ�,9) XVHUV� DYHUDJLQJ WKH GDWD IRU WKH EDVHOLQH �SUH�6(7� SHULRG RI ���������� 5HFDOO
WKDW ZH RQO\ KDYH LQIRUPDWLRQ RQ ,9) SDUHQWV ZKR VXFFHHG LQ KDYLQJ D ELUWK� 7KH EDVHOLQH UDWH
RI WZLQ ELUWK LQ WKH ,9) VDPSOH LV ���� FRPSDUHG ZLWK OHVV WKDQ �� LQ WKH QRQ�,9) VDPSOH� ,Q
WKH ,9) VDPSOH� ��� RI DOO ZRPHQ DUH ILUVW�WLPH PRWKHUV� FRPSDUHG ZLWK ��� LQ WKH QRQ�,9)
VDPSOH� :RPHQ XVLQJ ,9) DUH ROGHU� WDOOHU� KHDYLHU DQG OHVV OLNHO\ WR KDYH VPRNHG GXULQJ DQG
EHIRUH SUHJQDQF\��� 7KH\ KDYH KLJKHU HGXFDWLRQ DQG HDUQLQJV� FRQVLVWHQW ZLWK PRUH HGXFDWHG
ZRPHQ EHLQJ PRUH OLNHO\ WR GHOD\ ELUWK VR DV WR IXOILO FDUHHU DPELWLRQV� DOVR VHH 7DEOH $�� ZKLFK
VKRZV UDWHV RI ,9) ELUWKV E\ DJH� 'HVSLWH WKLV� EXW LQ OLQHZLWK EHLQJ ROGHU DQG KDYLQJ KLJKHU UDWHV RI
WZLQ ELUWKV WKH\ H[KLELW VLJQLILFDQWO\ KLJKHUPDWHUQDO PRUELGLW\ DQG ELUWK�UHODWHG FRPSOLFDWLRQV� VHH
7DEOHV $� DQG $�� 7DEOH $� UHYHDOV WKH VLJQLILFDQW H[WHQW WR ZKLFK� SUH�6(7� PXOWLSOH LQGLFDWRUV
RI LQ XWHUR DQG QHRQDWDO KHDOWK DUH DOO ZRUVH IRU FKLOGUHQ ERUQ RI ,9)�

,V WKLV HQWLUHO\ DFFRXQWHG IRU E\ ,9)�FKLOGUHQ EHLQJ PRUH OLNHO\ WR EH WZLQ ELUWKV" 7R DVVHVV
WKLV ZH VXPPDUL]H EDVHOLQH LQGLFDWRUV RI FKLOG KHDOWK VHSDUDWHO\ IRU WZLQV DQG VLQJOHWRQV� SURYLG�
LQJ WHVWV RI WKH GLIIHUHQFH LQ PHDQV EHWZHHQ ,9) DQG QRQ�,9) ELUWKV� VHH 7DEOH $�� )RU � RI �

��:H FRQWURO IRU WKH KLJKHVW OHYHO RI HGXFDWLRQ� D FDWHJRULFDO PHDVXUH IURP OHYHO ���� /HYHO � LV SULPDU\
HGXFDWLRQ OHVV WKDQ � \HDUV� OHYHO � LV SULPDU\ HGXFDWLRQ RI � \HDUV� OHYHO � LV � RU IHZHU \HDUV RI VHFRQGDU\
HGXFDWLRQ� OHYHO � LV � \HDUV RI VHFRQGDU\ HGXFDWLRQ� OHYHO � LV IHZHU WKDQ � \HDUV RI WHUWLDU\ HGXFDWLRQ� OHYHO
� LV � RU PRUH \HDUV RI WHUWLDU\ HGXFDWLRQ DQG OHYHO � LV JUDGXDWH�OHYHO VWXGLHV�

��7KH DJH GLVWULEXWLRQV LQ WKH WZR VDPSOHV LV SORWWHG LQ $SSHQGL[ )LJXUH %��

��



LQGLFDWRUV� ,9)�WZLQV DUH QRW VLJQLILFDQWO\ GLIIHUHQW IURP QRQ�,9) WZLQV��� +RZHYHU� IRU � RI �
LQGLFDWRUV� ,9) VLQJOHWRQV KDYH VLJQLILFDQWO\ ZRUVH KHDOWK WKDQ QRQ�,9) VLQJOHWRQV� 7KLV PD\ UH�
IOHFW� LQWHU DOLD� WKDW VLQJOHWRQV ERUQ DIWHU DQ ,9) SURFHGXUH ZHUH FRQFHLYHG DV WZLQV� ZLWK RQO\
RQH VXUYLYLQJ WR ELUWK� ,W LV LPSRUWDQW KHUH EHFDXVH LW WHOOV XV WKDW ZH VKRXOG QRW H[SHFW FRPSOHWH
FRQYHUJHQFH RI ,9) RXWFRPHV WRZDUGV QRQ�,9) RXWFRPHV DIWHU WKH 6(7 UHIRUP���

:H QRWH WKDW WKH IDFW WKDW ZRPHQ XVLQJ ,9) DUH ROGHU DQG KDYH KHDOWKLHU SUHJQDQF\ EHKDYLRXUV
SUHGLVSRVHV WKHP WRZDUG WZLQ ELUWK� ,Q RWKHU ZRUGV� HYHQ XQGHU 6(7� ,9) XVHUV ZLOO KDYH D KLJKHU
WZLQ ELUWK UDWH WKDQ QRQ�,9) XVHUV� :H DGMXVW IRU WKLV E\ FRQWUROOLQJ IRU LQGLYLGXDO FKDUDFWHULVWLFV
LQFOXGLQJ DJH DQG SUHJQDQF\ KHDOWK LQGLFDWRUV� %XW� LPSRUWDQWO\� WKH 6(7 UHIRUP LVRODWHV YDULDWLRQ
LQ WZLQQLQJ WKDW LV GULYHQ E\ WKH UHIRUP� DV ORQJ DV WKH UHIRUP GRHV QRW JHQHUDWH VHOHFWLRQ LQWR ,9)�
D FRQFHUQ WKDW ZH DUH DEOH WR DOOD\�

��� 7UHQGV LQ ,9) DQG WZLQQLQJ

6KDUH RI DOO ELUWKV DVVLVWHG E\ ,9) 7KH SURSRUWLRQ RI DOO OLYH ELUWKV IRU ZKLFK WKH PRWKHU XVHG
,9) LV VKRZQ LQ )LJXUH �D� 7KH VKDUH LV IODW DURXQG WKH GDWH RI WKH UHIRUP DQG WKHQ DSSHDUV WR IROORZ
WKH VDPH WUHQG DV SUH�UHIRUP� 7KH VKDUH RI ,9) ELUWKV ZLOO EH D IXQFWLRQ QRW RQO\ RI WKH UDWH DW ZKLFK
ZRPHQ VHOHFW LQWR ,9)� EXW DOVR RI WKH ,9)�VXFFHVV UDWH� $V GLVFXVVHG LQ WKH SUHFHGLQJ VHFWLRQ� WKH
SUHJQDQF\ VXFFHVV UDWH DPRQJ ,9) XVHUV ZDV PDLQWDLQHG DW DERXW RQH�TXDUWHU IROORZLQJ WKH 6(7
PDQGDWH �.DUOVWU|P DQG %HUJK� ������ $OVR VHH )LJXUH $�D� ZKLFK VXJJHVWV QR VLJQLILFDQW FKDQJH
LQ GHOLYHULHV SHU F\FOH DQG SHU HPEU\R WUDQVIHU� DQG )LJXUH $�E� ZKLFK VKRZV WKDW WKH QXPEHU RI
,9) WUHDWPHQWV SHUIRUPHG LV VPRRWK DURXQG WKH FXW�RII� 7UHQGV LQ WKH VKDUH RI ELUWKV DFKLHYHG ZLWK
HDFK W\SH RI $57 SURFHGXUH DUH SUHVHQWHG LQ )LJXUH %�� ZKLFK VKRZV WKDW ,9) LV WKH RQO\ $57
SURFHGXUH H[KLELWLQJ D WUHQG� 7KLV OLPLWV FRQFHUQ DERXW HQGRJHQRXV VKLIWV LQ WKH FRPSRVLWLRQ RI
PRWKHUV XVLQJ ,9) DIWHU 6(7� EXW ZH QHYHUWKHOHVV LQYHVWLJDWH VHOHFWLRQ RQPRWKHU�OHYHO REVHUYDEOHV
LQ 6HFWLRQ ���� ,GHQWLILFDWLRQ GRHV QRW UHTXLUH QR VHOHFWLRQ LQWR ,9)� EXW UDWKHU WKDW WKLV VHOHFWLRQ
GRHV QRW V\VWHPDWLFDOO\ FKDQJH ZKHQ WKH 6(7 UHIRUP LV SXW LQ SODFH�

6KDUH RI ,9) ELUWKV FRQFHLYHG ZLWK 6(7 7KLV LV D PHDVXUH RI FRPSOLDQFH ZLWK WKH 6(7 UHIRUP�
7KH WUHQG LQ WKH SURSRUWLRQ RI ,9) ELUWKV DFKLHYHG XVLQJ 6(7 UDWKHU WKDQ '(7 LV LQ )LJXUH �E�
VKRZLQJ D VKDUS LQFUHDVH FRLQFLGHQW ZLWK WKH 6(7 UHIRUP��� 7KLV VKDUH LV VWDEOH DW DERXW ��� IRU
WKH GHFDGH WR WKH \HDU ����� LQFUHDVLQJ WR ��� LQ ����� IROORZLQJ ZKLFK WKHUH LV D VLJQLILFDQW MXPS
WR ��� LQ ����� ,W FRQWLQXHV WR ULVH WR ��� LQ ����� DIWHU ZKLFK LW VWDELOL]HV� 7KH VKDUH GRHV QRW ULVH
WR ���� EHFDXVH RI WKH H[HPSWLRQV ZH RXWOLQHG LQ 6HFWLRQ �� WKDW DOORZHG VRPH ,9) SURFHGXUHV
WR SURFHHG ZLWK '(7�

��2QH H[SODQDWLRQ RI WKLV LV WKDW QRQ�,9) WZLQV DUH PRUH OLNHO\ WKDQ ,9) WZLQV WR EH SRVLWLYHO\ VHOHFWHG
RQ PDWHUQDO KHDOWK DQG HGXFDWLRQ �%KDORWUD DQG &ODUNH� ������

��7KH VLQJOHWRQ VDPSOH LV PXFK ODUJHU WKDQ WKH WZLQ VDPSOH DQG WKLV ZLOO FRQWULEXWH WR PRUH SUHFLVH
HVWLPDWLRQ RI GLIIHUHQFHV LQ WKH VLQJOHWRQ VDPSOH� +RZHYHU ZH QRWH WKDW WKH PHGLFDO OLWHUDWXUH �3LQERUJ
HW DO�� ����� 6D]RQRYD HW DO�� ����� KDV DOVR QRWHG WKDW ,9) VLQJOHWRQV KDYH ZRUVH ELUWK LQGLFDWRUV�

��7KH ELUWK UHJLVWHUV GR QRW LGHQWLI\ 6(7 YV '(7ZLWKLQ ,9) ELUWKV� EXW WKH VKDUH RI 6(7 ELUWKV LV DYDLODEOH
LQ DJJUHJDWH GDWD SXEOLVKHG E\ WKH 1DWLRQDO %RDUG RI +HDOWK�

��



7KH HOHFWLYH LQFUHDVH LQ WKH \HDU EHIRUH WKH UHIRUP FDQ EH H[SODLQHG E\ WKH IDFW WKDW WKH PHGLFDO
SURIHVVLRQ ZDV LQIRUPHG RI WKH UHVXOWV RI VFLHQWLILF UHVHDUFK VKRZLQJ WKDW '(7 QR ORQJHU KDG DQ
DGYDQWDJH RYHU 6(7 IURP ����� ,W LV SODXVLEOH WKDW WKH\ DGYRFDWHG 6(7 WR WKHLU SDWLHQWV LQ DGYDQFH
RI WKH PDQGDWH��� :H DOVR QRWH WKDW WKH UHJLRQ RI 6NnQH ZHQW DORQH� LQWURGXFLQJ WKH UHIRUP LQ
����� 'URSSLQJ WKH UHJLRQ LV QRW LQIRUPDWLYH EHFDXVH ZH GR QRW KDYH WKH LQIRUPDWLRQ WR DGMXVW
IRU SHRSOH PLJUDWLQJ WKHUH IRU WUHDWPHQW� ,Q WKH VSLULW RI D GRQXW GHVLJQ� ZH UHSHDW WKH DQDO\VLV
GURSSLQJ ���������� $V RQH PD\ H[SHFW ORRNLQJ DW )LJXUH �E� WKH UHVXOWV DUH UREXVW WR WKLV� VHH
6HFWLRQ ����

6KDUH RI ,9) ELUWKV WKDW DUH WZLQ YV VLQJOHWRQ )LJXUH �F VKRZV D VKDUS GURS LQ WKH VKDUH RI WZLQ
ELUWKV DPRQJ ,9) FRQFHSWLRQV IURP ��� WR DERXW ��� FRLQFLGHQW ZLWK WKH 6(7 PDQGDWH� ZLWK D
IXUWKHU GHFOLQH WR �� IURP ����� DIWHU ZKLFK LW VWDELOL]HV� $W �� WKLV LV VWLOO ZHOO DERYH WKH VKDUH
RI WZLQV DPRQJ XQDVVLVWHG ELUWKV �DOVR GLVSOD\HG LQ WKH )LJXUH� RI DERXW ������ FRQVLVWHQW ZLWK
FORVH WR ��� RI SRVW�UHIRUP ,9) ELUWKV SURFHHGLQJ ZLWK '(7 DQG ZLWK WKH ELRORJLFDO WHQGHQF\ IRU
WZLQ ELUWKV WR LQFUHDVH ZLWK SDUHQWDO DJH DQG VRFLR�HFRQRPLF VWDWXV �%KDORWUD DQG &ODUNH� ������
7KH IDFW WKDW WKH VKDUH RI WZLQV DPRQJ QRQ�,9) ELUWKV LV VWDEOH LQGLFDWHV WKDW WKH SRVW�6(7 GURS
LQ WZLQV LV QRW WKH UHVXOW RI JOREDO IDFWRUV VXFK DV LPSURYHPHQWV LQ PDWHUQDO KHDOWK ZKLFK LPSDFW
ERWK ,9) DQG QRQ�,9) ELUWKV �%KDORWUD DQG &ODUNH� ������

7UHQG EUHDNV LQ RXWFRPHV IROORZLQJ WKH 6(7 UHIRUP $V D SUHOXGH WR WKH DQDO\VLV� ZH VKRZ
XQFRQGLWLRQDO RXWFRPH GDWD SORWV LQ $SSHQGL[ )LJXUHV %�� %�� %� DQG %�� 0RVW RI RXU RXWFRPH
LQGLFDWRUV IRU FKLOG DQG PDWHUQDO KHDOWK DQG IRU PDWHUQDO LQFRPH VKRZ D VKDUS LPSURYHPHQW DIWHU
WKH ���� UHIRUP� :H GR QRW GZHOO XSRQ WKH VLQJOH GLIIHUHQFH VKRZQ LQ WKHVH SORWV EXW LQVWHDG VWXG\
WKH GRXEOH GLIIHUHQFHG HYHQW VWXG\ SORWV� :H QRZ GHVFULEH WKH VWUDWHJ\ IRU JHQHUDWLQJ WKHVH�

� (PSLULFDO VWUDWHJ\

:H DSSO\ D SDQHO HYHQW�VWXG\ GHVLJQ WR GUDZ FDXVDO LQIHUHQFH RYHU KRZ WKH ���� ,9)�6(7 UHIRUP�
ZKLFK FUHDWHG TXDVL�H[SHULPHQWDO YDULDWLRQ LQ WKH ULVN RI WZLQ ELUWK� LPSDFWHG IHUWLOLW\� FKLOG DQG
PDWHUQDO KHDOWK �DQG VLFNQHVV EHQHILWV�� DQG PRWKHU¶V DQG IDWKHU¶V HDUQLQJV� 7KH UHIRUP RFFXUV
QDWLRQZLGH� DQG D VLQJOH GLIIHUHQFH LV YXOQHUDEOH WR FDSWXULQJ WKH LQIOXHQFH RI RPLWWHG WUHQGV WKDW
FKDQJH LQ RU DIWHU ����� ,Q RUGHU WR FRQWURO IRU DJJUHJDWH WUHQGV� ZH GLIIHUHQFH WKH RXWFRPHV RI
ZRPHQ XVLQJ ,9) ZLWK UHVSHFW WR WKH RXWFRPHV RI ZRPHQ QRW XVLQJ ,9)� 7KH HVWLPDWHG HTXDWLRQ
LV�

Yit = α+
∑

k∈!
γk(IV Fi × I{Y eart = SET + k}) + βIV Fi +Xitδ + αc + πt + νit, ���

ZKHUH WKH GHSHQGHQW YDULDEOH Yit UHIHUV WR DQ RXWFRPH IRU ELUWK i LQ \HDU t� DQG IV Fi UHIHUV WR WKH
,9) VWDWXV RI HDFK ELUWK �� LI ,9) ZDV XVHG� DQG � RWKHUZLVH�� :H LQWHUDFW WKH ,9) LQGLFDWRU ZLWK

��,QGHHG� SROLF\PDNHUV RIWHQ LQWURGXFH ODZV DQG PDQGDWHV RQFH WKH UHOHYDQW FRQVWLWXHQWV DUH UHDG\ WR
UHFHLYH WKHP �'RHSNH DQG =LOLERWWL� ������

��



IRXU OHDGV DQG ODJV RQ HLWKHU VLGH RI WKH UHIRUP� ' = {−4,−3,−2, 0, . . . , 4}� 7KH \HDU EHIRUH WKH
UHIRUP� ����� LV RPLWWHG DV D EDVH FDWHJRU\� 7KH LGHQWLI\LQJ DVVXPSWLRQ LV WKDW� LQ WKH DEVHQFH RI
WKH 6(7 UHIRUP� RXWFRPHV DVVRFLDWHG ZLWK ,9) DQG QRQ�,9) ELUWKV ZRXOG KDYH IROORZHG VLPLODU
WUHQGV RYHU WLPH� 7KLV LV LQYHVWLJDWHG E\ WHVWLQJ WKH HTXDOLW\ RI WKH OHDG �SUH�6(7� FRHIILFLHQWV�
7KH ODJJHG �SRVW�6(7� FRHIILFLHQWV FDSWXUH WKH G\QDPLF HIIHFWV RI WKH UHIRUP���

<HDU×PRQWK RI FRQFHSWLRQ IL[HG HIIHFWV πt FRQWURO IOH[LEO\ IRU DOO UHOHYDQW WLPH YDU\LQJ XQ�
REVHUYDEOHV� &RXQW\ RI ELUWK IL[HG HIIHFWV αc FDSWXUH WLPH�LQYDULDQW JHRJUDSKLFDO YDULDWLRQ LQ WKH
RXWFRPHV� 7KH FRQWURO YDULDEOHVX DUH IL[HG HIIHFWV IRU WKH IROORZLQJ FKDUDFWHULVWLFV RI ERWK PRWK�
HUV DQG IDWKHUV� DJH DW ELUWK� HGXFDWLRQ OHYHO� ZKHWKHU QDWLYH �GHILQHG DV ERUQ LQ 6ZHGHQ�� WKH SUHJ�
QDQF\ RUGHU �ELUWK RUGHU� RI WKH PRWKHU� DQG WKH JHQGHU RI WKH FKLOG� 7R DFFRXQW IRU WKHLU SRWHQWLDO
LPSDFW RQ WZLQ ELUWK �%KDORWUD DQG &ODUNH� ������ ZH DOVR FRQWURO IRU ZKHWKHU WKH PRWKHU VPRNHG
LQ WKH ILUVW WULPHVWHU RI SUHJQDQF\ DQG KHU %0, EHIRUH SUHJQDQF\� 6WDQGDUG HUURUV DUH FOXVWHUHG E\
PRWKHU�

:H DOVR UHSRUW HVWLPDWHV RI WKH VLQJOH FRHIILFLHQW WZR ZD\ IL[HG HIIHFWV HTXDWLRQ�

Yit = α+ β1(PostSET × IV F )it + β2IV Fi +Xitδ + αc + πt + εit, ���

ZKHUH DOO YDULDEOHV DUH GHILQHG DV LQ HTXDWLRQ �� EXW ZH QRZ FXPXODWH DOO RI WKH ODJ FRHIILFLHQWV LQWR
D VLQJOH LQGLFDWRU YDULDEOH� PostSET GHILQHG DV � IRU DOO ELUWKV FRQFHLYHG DIWHU -DQXDU\ � �����
DQG � IRU WKRVH FRQFHLYHG EHIRUH� 7KH SDUDPHWHU RI LQWHUHVW LV β1� FDSWXULQJ WKH DYHUDJH FKDQJH LQ
RXWFRPHV IRU ,9) ELUWKV UHODWLYH WR QRQ�,9) ELUWKV DIWHU � -DQXDU\ ����� :H ZLOO UHSRUW WKH H[WHQW
WR ZKLFK 6(7 OHG WR D FRQYHUJHQFH RI ,9) ELUWK RXWFRPHV WRZDUGV QRQ�,9) ELUWK RXWFRPHV� GHILQHG
DV �β1�β2�� $V WKHUH ZDV D VLQJOH DGRSWLRQ GDWH ZKLFK KROGV QDWLRQZLGH� ZH QHHG QRW EH FRQFHUQHG
DERXW SUREOHPV LQ ZHLJKWLQJ LQ WZR�ZD\ IL[HG HIIHFW PRGHOV ZLWK KHWHURJHQHRXV WUHDWPHQW HIIHFWV
WKDW KDYH EHHQ VKRZQ WR SRWHQWLDOO\ FUHDWH ELDV LQ VWDJJHUHG DGRSWLRQ GHVLJQV �*RRGPDQ�%DFRQ�
����� GH &KDLVHPDUWLQ DQG '¶+DXOWI°XLOOH� ����� 6XQ DQG $EUDKDP� ������ +HWHURJHQHRXV HIIHFWV
ZLOO EH UHGXFHG WR PHDQ SUH�6(7 YHUVXV SRVW�6(7 FKDQJHV EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV LQ
HTXDWLRQ ��

&RXQWHUIDFWXDO WUHQGV� :H SORW HYHQW VWXG\ HVWLPDWHV RI HTXDWLRQ � ZLWK FRQILGHQFH LQWHUYDOV WR
DOORZ WKH UHDGHU WR DVVHVV LI RXWFRPHV IRU ZRPHQ ZKR GLG DQG GLG QRW XVH ,9) H[KLELW GLIIHUHQWLDO
SUH�WUHQGV� (YHQ LI ZH FDQQRW UHMHFW SDUDOOHO SUH�WUHQGV� WKLV PD\ EH EHFDXVH ZH DUH XQGHU�SRZHUHG
WR GR VR �5RWK� ������ 7R DOORZ IRU IOH[LEOH YLRODWLRQV RI SDUDOOHO WUHQGV� ZH LPSOHPHQW UHFHQW SDU�
WLDO LGHQWLILFDWLRQ PHWKRGV WKDW HVWLPDWH XSSHU DQG ORZHU ERXQGV RQ WKH HVWLPDWHV DIWHU UHOD[LQJ
WKH DVVXPSWLRQ RI SDUDOOHO SUH�WUHQGV �5DPEDFKDQ DQG 5RWK� ������ 7R GR WKLV� ZH UHTXLUH SULRU
DVVXPSWLRQV RQ WKH GHJUHH RI YLRODWLRQ RI SDUDOOHO WUHQGV DOORZHG� :H HVWLPDWH SUH�WUHQGV EHWZHHQ
\HDUV �� WR �� �RPLWWLQJ \HDU ��� DQG SURMHFW WKHVH IRUZDUG DV SRVW�WUHQGV� DOORZLQJ WKHP WR YDU\

��,Q WKLV VSHFLILFDWLRQ� \HDU UHIHUV WR FRQFHSWLRQ \HDU� 7KH SRVW�6(7 FRHIILFLHQWV GHVFULEH WKH FKDQJH
LQ WKH RXWFRPH IRU FKLOGUHQ FRQFHLYHG LQ ����� �����«� ����� )RU HDFK FRQFHSWLRQ \HDU� HDUQLQJV DUH
GHILQHG DV DQ DYHUDJH RYHU WKH QLQH \HDUV DIWHU ELUWK� :H VLPLODUO\ WDNH DQ DYHUDJH RYHU QLQH \HDUV IRU FKLOG
KRVSLWDOL]DWLRQ�

��



E\ VRPH DPRXQWM EHWZHHQ HDFK VXEVHTXHQW SHULRG� :H SORW D VHULHV RI HVWLPDWHG ERXQGV FRUUH�
VSRQGLQJ WR D UDQJH RI YDOXHV RIM ���

:H NQRZ WKDW WKHUH LV VHOHFWLRQ LQWR ,9)� IRU H[DPSOH� ZRPHQ XVLQJ ,9) DUH ROGHU DQG PRUH
HGXFDWHG WKDQ RWKHU ZRPHQ� 7KH 'L' HVWLPDWRU RQO\ UHTXLUHV WUHQGV� QRW OHYHOV WR EH SDUDOOHO� EXW
OHYHO GLIIHUHQFHV PD\ OHDG RQH WR ZRUU\ WKDW WKH FRQWURO JURXS �ZRPHQ QRW XVLQJ ,9) WR FRQFHLYH�
GRHV QRW SURYLGH D JRRG FRXQWHUIDFWXDO IRU WKH WUHDWHG JURXS �ZRPHQ XVLQJ ,9)�� ,Q WKH EDVHOLQH
VSHFLILFDWLRQ ZH FRQWURO IRU UHOHYDQW SDUHQWDO FKDUDFWHULVWLFV XVLQJ IOH[LEOH VSHFLILFDWLRQV� :H HV�
WLPDWH DQ DGGLWLRQDO PRGHO WKDW FRQWUROV IRU SDUHQWDO FKDUDFWHULVWLFV LQWHUDFWHG ZLWK D OLQHDU WUHQG�
7KLV DFFRXQWV IRU GLIIHUHQFHV LQ RXWFRPH WUHQGV WKDW GHULYH IURP FRPSRVLWLRQDO GLIIHUHQFHV� IRU
H[DPSOH� LW DOORZV WKDW IHUWLOLW\ RU HDUQLQJV HYROYH GLIIHUHQWO\ IRU PRUH YV OHVV HGXFDWHG ZRPHQ�

7KH 6(7 UHIRUP DV D SROLF\ H[SHULPHQW (TXDWLRQV � DQG � DUH UHGXFHG IRUP UHSUHVHQWDWLRQV
RI D V\VWHP LQ ZKLFK WKH 6(7 PDQGDWH LQVWUXPHQWV WKH WZLQ ELUWK UDWH� ZLWK WKH GURS LQ WZLQQLQJ
GULYLQJ WKH RWKHU RXWFRPHV� :H SURYLGH HVWLPDWHV RI WKH ILUVW VWDJH� ZKLFK GHPRQVWUDWH LQVWUX�
PHQW UHOHYDQFH �SRZHU�� 7KH H[FOXVLRQ UHVWULFWLRQ WKDW WKH 6(7 UHIRUP LPSDFWV WKH RXWFRPHV RQO\
WKURXJK WZLQQLQJ LV SODXVLEOH JLYHQ WKDW 6(7 LQYROYHG D VZLWFK IURP WZR WR RQH HPEU\R ZLWK QR
FRQFXUUHQW FKDQJHV LQ ,9) WUHDWPHQW SURFHGXUHV ZLWK UHVSHFW WR PHGLFDWLRQ� WHFKQLTXH RU HTXLS�
PHQW �6DOGHHQ DQG 6XQGVWU|P� ������ $V H[SODLQHG HDUOLHU� WKH 6(7PDQGDWH SHUPLWWHG H[FHSWLRQV�
DOORZLQJ ZRPHQ ZLWK ORZHU FKDQFHV RI SUHJQDQF\ VXFFHVV� LQFOXGLQJ ZRPHQ RYHU WKH DJH RI ��� WR
HOHFW '(7� 7KH ELUWK UHJLVWHU KDV DQ LQGLYLGXDO WDJ IRU ,9) EXW LW GRHV QRW UHYHDO ZKLFK ,9)�XVHUV
XVHG 6(7 UDWKHU WKDQ '(7� $V D UHVXOW� RXU HVWLPDWHV DUH LQWHQW WR WUHDW �,77� HVWLPDWHV�

7KDW WKH 6(7 PDQGDWH ZDV H[RJHQRXVO\ GULYHQ E\ VFLHQWLILF UHVHDUFK �RQ SUHJQDQF\ VXFFHVV
UDWHV LQ WULDOV FRPSDULQJ 6(7 ZLWK '(7� DQG WKDW LWV DEUXSW LQWURGXFWLRQ GLVUXSWHG UHSURGXFWLYH
KHDOWK RXWFRPHV LV FOHDU� +RZHYHU� XQFRQGLWLRQDO SORWV RI WUHQGV LQ WKH RXWFRPHV ZH DQDO\VH �)LJ�
XUHV %��%�� UHYHDO WKDW PDQ\ RXWFRPHV EHJDQ WR PRYH LQ WKH GLUHFWLRQ VWLPXODWHG E\ 6(7 IURP
����� 7KLV LV FRQVLVWHQW ZLWK WKH IDFW WKDW PHGLFDO SURIHVVLRQDOV KDG WKH HYLGHQFH EHIRUH WKH PDQ�
GDWH DQG WKDW� XQGHU WKHLU JXLGDQFH� WKHUH ZDV DQ HOHFWLYH LQFUHDVH LQ 6(7 LQ WKH WZR \HDUV SUHFHGLQJ
WKH PDQGDWH� ,JQRULQJ WKLV LQ WKH EDVHOLQH VSHFLILFDWLRQ PDNHV RXU UHVXOWV FRQVHUYDWLYH �DV WKH MXPS
DW WKH GDWH RI WKH UHIRUP LV VPDOOHU�� +RZHYHU� ZH VKRZ WKDW RXU UHVXOWV DUH UREXVW WR GURSSLQJ WKH
WZR \HDUV RI JUDGXDO LQFUHDVH VR WKDW LGHQWLILFDWLRQ FRPHV IURP D VKDUSHU GLVFRQWLQXLW\ LQ WKH VKDUH
RI WZLQ ELUWKV WR ,9) XVHUV� 7KLV VSHFLILFDWLRQ FKHFN DOVR WDNHV FDUH RI WKH IDFW WKDW WKH UHJLRQ RI
6NnQH LPSOHPHQWHG 6(7 LQ ����� DKHDG RI WKH UHVW RI WKH FRXQWU\� $OORZLQJ WKLV ZLQGRZ DURXQG
WKH 6(7 UHIRUP DOVR DGGUHVVHV PHDVXUHPHQW HUURU LQ WKH GDWH RI FRQFHSWLRQ� ZKLFK LV XVHG WR DVVLJQ
ELUWKV WR WKH SRVW�6(7 �WUHDWHG� YV WKH SUH�6(7 �FRQWURO� FRKRUWV�

��7KHVH PHWKRGV DW EDVHOLQH DOORZ IRU DQ\ SUHYDLOLQJ GLIIHUHQWLDO WUHQGV EHWZHHQ ,9) DQG QRQ�,9) RXW�
FRPHV� 7KH YDOXHVM WKHQ DOORZ IRU DGGLWLRQDO PRYHPHQWV EH\RQG WKRVH LPSOLHG LQ DQ\ SUHYDLOLQJ WUHQGV�
9DOXHV RI M DUH QDWXUDOO\ RXWFRPH GHSHQGHQW� IRU H[DPSOH WKH\ DUH DOORZHG WR EH XS WR �� LQ WKH FDVH RI
WZLQQLQJ� �� JUDPV LQ WKH FDVH RI ELUWK ZHLJKW� ���� 6(. LQ WKH FDVH RI LQFRPH� DQG VR IRUWK� 7KH SUHVHQ�
WDWLRQ RI ERXQGV RYHU D UDQJH RI YDOXHV RIM DOORZV YDU\LQJ SULRUV UHODWHG WR WKHVH YDOXHV WR EH FRQVLGHUHG�
DQG DV VXFK� ZH SUHVHQW D VHULHV RI ERXQGV JULGGLQJ RYHUM �

��



(QGRJHQRXV FKDQJHV LQ VDPSOH FRPSRVLWLRQ (YHQ LI RQH LV VDWLVILHG WKDW WKH 6(7 PDQGDWH SUR�
YLGHV D YDOLG SROLF\ H[SHULPHQW� D FDXVDO LQWHUSUHWDWLRQ RI RXU HVWLPDWHV UHTXLUHV WKDW ZH H[DPLQH
HQGRJHQRXV FKDQJHV LQ VDPSOH FRPSRVLWLRQ� ,Q SDUWLFXODU� ZH QHHG WR LQYHVWLJDWH ZKHWKHU LP�
SOHPHQWDWLRQ RI 6(7 UHVXOWHG LQ D VKLIW LQ WKH VRUWV RI ZRPHQ VHHNLQJ ,9)� )LUVW� LI ZRPHQ ZLWK
PRUH IDYRXUDEOH PDWHUQDO FKDUDFWHULVWLFV ZHUH PRUH OLNHO\ WR VHOHFW LQWR ,9) DIWHU WKH 6(7PDQGDWH
WKHQ WKLV ZRXOG OHDG WR KLJKHU WZLQQLQJ DORQJVLGH EHWWHU KHDOWK DQG HDUQLQJV �%KDORWUD DQG &ODUNH�
������ ZKLOH WKH 6(7 UHIRUP OHG WR ORZHU WZLQQLQJ DORQJVLGH EHWWHU KHDOWK DQG HDUQLQJV� 6HFRQG�
ZH FRQVLGHU ZKHWKHU WKH VKDUH RI ZRPHQ VHHNLQJ ,9) FKDQJHG GLVFRQWLQXRXVO\ DW WKH GDWH RI WKH
6(7 UHIRUP� ,I LW GLG� LW LV SODXVLEOH WKDW ZRPHQ DW WKH PDUJLQ DUH GLIIHUHQW DQG KHQFH WKDW WKHUH
LV D FRPSRVLWLRQDO VKLIW� )LJXUH $�E VKRZV QR VWUXFWXUDO EUHDN LQ WKH WUHQG LQ ZRPHQ XVLQJ ,9)
FRLQFLGHQW ZLWK 6(7� 7KLUG� ZH LQYHVWLJDWH HQGRJHQRXV FKDQJHV LQ FRPSRVLWLRQ E\ UHJUHVVLQJ HDFK
FKDUDFWHULVWLF RI ZRPHQ �DQG WKHLU SDUWQHUV� RQ ,9) DQG 3RVW6(7×,9) LQ ZKDW LV HIIHFWLYHO\ D WHVW
RI EDODQFH� $ VWDWLVWLFDOO\ VLJQLILFDQW FRHIILFLHQW RQ 3RVW6(7×,9) LV LQGLFDWLYH RI VHOHFWLRQ� DQG
ZH ZLOO VHH WKDW WKHUH LV OLWWOH HYLGHQFH RI WKLV�

,Q DQ\ FDVH� DV GLVFXVVHG� ZH DOVR DFFRXQW IRU DQ\ GLIIHUHQFHV E\ FRQWUROOLQJ IOH[LEO\ IRU FKDU�
DFWHULVWLFV RI WKH PRWKHU DQG IDWKHU LQ WKH PRGHO� IRU WUHQGV LQ WKHVH FKDUDFWHULVWLFV� DQG E\ LQYHV�
WLJDWLQJ D PRGHO ZLWK PRWKHU IL[HG HIIHFWV �GHVFULEHG EHORZ�� ,I WKHUH ZHUH HQGRJHQRXV VHOHFWLRQ
LQWR WKH ,9) VDPSOH RQ FKDUDFWHULVWLFV WKHQ WKH FRQWUROV IRU FKDUDFWHULVWLFV ZRXOG EH SRWHQWLDOO\
HQGRJHQRXV� :H WKHUHIRUH VKRZ UHVXOWV ZLWKRXW WKHVH FRQWUROV� DQG WKH UHVXOWV DUH EURDGO\ VLPLODU�

,Q D IXUWKHU VSHFLILFDWLRQ FKHFN ZH DOORZ IRU XQREVHUYHG PRWKHU�OHYHO XQREVHUYHG KHWHURJHQH�
LW\ E\ LQFOXGLQJ PRWKHU IL[HG HIIHFWV� $V PRWKHU IL[HG HIIHFWV LQ D PRGHO ZLWK D ELQDU\ LQWHUDFWLRQ
�RI ,9) ZLWK 6(7� FDQ UHVXOW LQ XQGHVLUHG FRPSDULVRQV� ZH FUHDWH DQ H[SOLFLWO\ PDWFKHG VDPSOH
WKDW DOORZV XV WR FRPSDUH PRWKHUV H[SRVHG YV XQH[SRVHG WR WKH 6(7 UHIRUP� VR WKDW ZH LVRODWH
LPSDFWV RI WKH 6(7 UHIRUP RQ ZLWKLQ PRWKHU YDULDWLRQ� $ GLVFXVVLRQ RI WKH LVVXHV WKDW DULVH LQ WKH
VWDQGDUG PRGHO� DQG RI RXU PDWFKHG VDPSOH DQG UHVXOWV LV LQ $SSHQGL[ &�

0XOWLSOH K\SRWKHVLV WHVWLQJ :H KDYH PDQ\ LQGLFDWRUV RI WKH RXWFRPHV� :H DUH WKXV IDFHG ZLWK
D SUREOHP RI PXOWLSOH�LQIHUHQFH DQG ULVN RYHU�UHMHFWLQJ QXOO K\SRWKHVHV �L�H� DQ LQIODWHG UDWH RI
7\SH , HUURUV�� :H DGGUHVV WKLV LVVXH XVLQJ WZR GLIIHUHQW DSSURDFKHV� )LUVW� ZH DGMXVW DOO p�YDOXHV
E\ FRQWUROOLQJ IRU WKH IDPLO\�ZLVH HUURU UDWH �WKH SURSRUWLRQ RI 7\SH , HUURUV FRPPLWWHG DPRQJ
DQ\ RI WKH RXWFRPH YDULDEOHV FRQVLGHUHG� DPRQJ DOO YDULDEOHV H[DPLQHG LQ WKH SDSHU XVLQJ +ROP¶V
VWHS�GRZQ SURFHGXUH��� 7KLV PHWKRG KDV WKH DGYDQWDJH RI JUHDWHU SRZHU FRPSDUHG WR VLQJOH VWHS
DSSURDFKHV VXFK DV %RQIHUURQL� ,W LV PRUH GHPDQGLQJ WKDQ IDOVH�GLVFRYHU\ UDWH FRUUHFWLRQV ZKLFK
VHW WKH HUURU UDWH EDVHG RQ WKH SURSRUWLRQ RI 7\SH , HUURUV LQ DOO VLJQLILFDQW ILQGLQJV� 6HFRQG� ZH
FUHDWH VXPPDU\ LQGLFHV IRU FKLOG KHDOWK DQG PDWHUQDO KHDOWK ZKLFK DJJUHJDWH PXOWLSOH PHDVXUHV RI

��7KLV LV D µVWHS�GRZQ¶ SURFHGXUH LQ WKDW WKH PRVW VLJQLILFDQW p�YDOXH LV PXOWLSOLHG E\K� WKH VHFRQG PRVW
VLJQLILFDQW p�YDOXH LV PXOWLSOLHG E\K− 1� WKH WKLUG PRVW VLJQLILFDQW E\K− 2� DQG VR IRUWK� ZKHUHK LV WKH
WRWDO QXPEHU RI K\SRWKHVHV WR EH WHVWHG� 7KLV SURFHGXUH FRXOG EH IXUWKHU UHILQHG XVLQJ VWHS�GRZQ PHWKRGV
ZKLFK DGGLWLRQDOO\ FRQVLGHU FRUUHODWLRQ EHWZHHQ RXWFRPHV RI LQWHUHVW� IRU H[DPSOH PHWKRGV RI 5RPDQR DQG
:ROI ������� +HUH ZH XVH +ROP¶V PHWKRG JLYHQ LWV HDVH RI DSSOLFDWLRQ DFURVV YDULRXV GDWD VRXUFHV� EXW RXU
FRUUHFWLRQV VKRXOG WKXV EH YLHZHG DV FRQVHUYDWLYH�

��



PRUELGLW\� WKXV GHFUHDVLQJ WKH QXPEHU RI K\SRWKHVHV WHVWHG� 7KH LPSDFWV RQ LQGLYLGXDO FRPSRQHQWV
RI PRUELGLW\ LQGH[HV DUH GLVSOD\HG LQ 7DEOHV $� �FKLOGUHQ� DQG $�� �PRWKHUV�� ZKLOH WKH LQGH[HV�
FRQVLGHUHG LQ DJJUHJDWH LQPDLQ VSHFLILFDWLRQV� WDNH WKH YDOXH RI � LI DW OHDVW RQHPRUELGLW\ RFFXUUHG�

2XWFRPH GLVWULEXWLRQ DQG KHWHURJHQHLW\ E\ FKDUDFWHULVWLFV )RU NH\ FRQWLQXRXV RXWFRPHV ZH
HVWLPDWH DQG GLVSOD\ LPSDFWV RI WKH 6(7 UHIRUP DFURVV WKH RXWFRPH GLVWULEXWLRQ� 7R GR WKLV ZH
HVWLPDWH HTXDWLRQ � VHYHUDO WLPHV� GHILQLQJ WKH RXWFRPH DV D ELQDU\ YDULDEOH LQGLFDWLQJ WKDW WKH
RXWFRPH H[FHHGV D UDQJH RI VSHFLILF SRLQWV DORQJ WKH GLVWULEXWLRQ RI RXWFRPHV� IROORZLQJ 5RVVLQ�
6ODWHU ������� :H DOVR LQYHVWLJDWH KHWHURJHQHLW\ LQ LPSDFWV RI WKH UHIRUP E\ PRWKHU FKDUDFWHULVWLFV
LQFOXGLQJ SDULW\� HGXFDWLRQ� DJH DQG ERG\ PDVV LQGH[ �%0,�� /HYHOV RI HDFK RI WKHVH FDWHJRULHV� DV
ZHOO DV UDWHV RI ,9) ELUWK LQ HDFK JURXS� DUH GRFXPHQWHG LQ 7DEOH $��

� 5HVXOWV� 7ZLQ ELUWK� IHUWLOLW\� FKLOG DQG PDWHUQDO KHDOWK

(YHQW VWXG\ HVWLPDWHV RI WKH LPSDFW RI WKH 6(7 UHIRUP RQ ,9) RXWFRPHV DUH LQ )LJXUHV ���� DQG
WKH FRUUHVSRQGLQJ VLQJOH FRHIILFLHQW HVWLPDWHV DUH LQ 7DEOHV � WR �� (VWLPDWH VKRZLQJ KRZ WKH
RXWFRPH GLVWULEXWLRQ LV VKLIWHGZLWK 6(7� IRU NH\ FRQWLQXRXV RXWFRPHV� DUH LQ )LJXUH �� DQG )LJXUH �
GHVFULEHV ELUWK VSDFLQJ� RU G\QDPLF IHUWLOLW\ LPSDFWV� )RU SDUVLPRQ\� ZH SURYLGH DGGLWLRQDO UHVXOWV
IRU VHOHFWHG NH\ RXWFRPHV LQ WKH PDLQ WH[W� DQG IRU DOO RWKHU RXWFRPHV LQ WKH $SSHQGL[� 5DPEDFKDQ
DQG 5RWK ������ ERXQGV RQ WKH G\QDPLF HIIHFWV DUH LQ )LJXUHV � DQG $SSHQGL[ )LJXUHV $��$�� $
VHTXHQFH RI DGGLWLRQDO UREXVWQHVV FKHFNV LV GLVSOD\HG LQ )LJXUH � DQG $SSHQGL[ )LJXUHV $��$��
+HWHURJHQHLW\ LQ WUHDWPHQW HIIHFWV LV GLVSOD\HG LQ )LJXUHV �� DQG $SSHQGL[ )LJXUHV $��$��

,Q DOO UHVXOWV WDEOHV� WKH FRHIILFLHQW LQ WKH ILUVW URZ GLVSOD\V WKH LPSDFW RI WKH 6(7 UHIRUP�
LGHQWLILHG IURP D GRXEOH GLIIHUHQFH WKDW HQJDJHV SUH� YV SRVW�6(7 YDULDWLRQ LQ ,9) UHODWLYH WR QRQ�
,9) ELUWK RXWFRPHV� 7KH FRHIILFLHQW LQ WKH VHFRQG URZ SURYLGHV WKH PDLQ HIIHFW RI ,9) RQ WKH
RXWFRPH� )RU IHUWLOLW\ DQG KHDOWK RXWFRPHV� ZH FRQVLVWHQWO\ SURYLGH WKH UDWLR RI WKHVH FRHIILFLHQWV
DV WKH VFDOHG LPSDFW RI WKH 6(7 UHIRUP� RU WKH H[WHQW WR ZKLFK WKH SDVVDJH RI 6(7 QDUURZHG WKH
EDVHOLQH JDS EHWZHHQ ,9) DQG QRQ�,9) ELUWKV LQ WKH RXWFRPH� )RU EUHYLW\� ZH ZLOO VRPHWLPHV UHIHU
WR WKLV DV ³WKH JDS´� )RU HDUQLQJV� EHFDXVH WKH HDUQLQJV RI ZRPHQ XVLQJ ,9) DUH KLJKHU WKDQ RI
RWKHU ZRPHQ EHIRUH WKH UHIRUP� ZH VFDOH WKHVH HVWLPDWHV� DV LV VWDQGDUG� E\ WKHLU SUH�UHIRUP PHDQ
�L�H E\ WKH EDVHOLQH ,9) PHDQ�� (YHU\ WDEOH UHSRUWV WKH p�YDOXH DWWDFKHG WR WKH GRXEOH GLIIHUHQFH
FRHIILFLHQW XQDGMXVWHG DV ZHOO DV DGMXVWHG IRU PXOWLSOH K\SRWKHVLV WHVWLQJ �KHQFHIRUWK 0+7�� 0RVW
FRHIILFLHQWV WKDW DUH VLJQLILFDQW XQDGMXVWHG UHPDLQ VLJQLILFDQW DIWHU WKH 0+7 FRUUHFWLRQ� :H RQO\
H[SOLFLWO\ GLVFXVV WKH 0+7 FRUUHFWLRQ LQ FDVHV ZKHUH WKH DGMXVWPHQW UHVXOWV LQ VLJQLILFDQFH EHLQJ
ORVW�

��� 7ZLQ ELUWK UDWH

6HH 7DEOH �� ,9) SUHJQDQFLHV LQ WKH SUH�UHIRUP SHULRG ZHUH ���� SHUFHQWDJH SRLQWV �SS� PRUH
OLNHO\ WR EH D WZLQ SUHJQDQF\� 7KH 6(7 UHIRUP OHDGV WR D GHFOLQH LQ WKH ULVN RI WZLQ ELUWK RI ����

��



SS� 7KXV WKH 6(7 UHIRUP QDUURZHG WKH JDS LQ WZLQQLQJ EHWZHHQ ,9) DQG QRQ�,9) ELUWKV E\ DERXW
����

7KH GDWD GR QRW LGHQWLI\ DW WKH LQGLYLGXDO OHYHO ZKLFK ZRPHQ XVHG 6(7 DQG ZKLFK ZHUH H[HPSW
DQG DOORZHG WR XVH '(7� WKRXJK ZH NQRZ IURP DJJUHJDWHG ILJXUHV SURYLGHG E\ WKH JRYHUQPHQW WKDW
DERXW ��� RI SRVW�UHIRUP ,9) ELUWKV XVHG 6(7� YHUVXV ��� RI SUH�UHIRUP ELUWKV� 7KDW WZLQQLQJ IHOO
E\ ���ZKLOH UDWHV RI 6(7 LQFUHDVHG E\ RQO\ ��� LV FRQVLVWHQW ZLWK WKH IDFW WKDW LQ WKH SRVW�UHIRUP
SHULRG� '(7 SURFHGXUHV ZHUH WDUJHWHG DW ZRPHQ ZLWK D ORZ SUREDELOLW\ RI WZLQQLQJ�

7KH HYHQW VWXG\ SORW LV LQ )LJXUH �D� 7KH G\QDPLF LPSDFWV RI WKH UHIRUP UHYHDO WKDW DOO RI WKH
GHFOLQH RFFXUUHG ZLWKLQ D \HDU DIWHU UHIRUP� DIWHU ZKLFK LW VWDELOL]HG� FRQVLVWHQW ZLWK WKH UHIRUP
EHLQJ D PDQGDWH� 1RZ FRQVLGHU WKH SUH�UHIRUP FRHIILFLHQWV� 7KH GLIIHUHQFH LQ WKH VKDUH RI WZLQ
ELUWKV EHWZHHQ ,9) DQG QRQ�,9) ZRPHQ IOXFWXDWHV LQ WKH SUH�UHIRUP SHULRG� VKRZLQJ QR WUHQG
XQWLO LW GHFOLQHV VWHDGLO\ IURP ���� ��� LQ HYHQW WLPH� WR ���� ��� LQ HYHQW WLPH�� $V GLVFXVVHG
HDUOLHU� WKLV LV FRQVLVWHQW ZLWK PHGLFDO SURIHVVLRQDOV KDYLQJ OHDUQW RI WKH SRWHQWLDO IRU VLQJOH HPEU\R
WUDQVIHUV WR SUHVHUYH SUHJQDQF\ VXFFHVV UDWHV EHIRUH WKH 1DWLRQDO %RDUG RI +HDOWK PDQGDWHG 6(7�
6SHFLILFDWLRQ FKHFNV GLVFXVVHG LQ WKH QH[W VHFWLRQ HVWDEOLVK WKDW RXU UHVXOWV DUH UREXVW WR GURSSLQJ
WKH WUDQVLWLRQ \HDUV���

��� )HUWLOLW\

7KHUH DUH WZR UHDVRQV WKDW ZRPHQ PD\ ZDQW WR DYHUW D WZLQ ELUWK� )LUVW� WKH\ PD\ GHVLUH RQH
FKLOG UDWKHU WKDQ WZR FKLOGUHQ� 6HFRQG� WKH\ PD\ GHVLUH WZR �RU PRUH� EXW SUHIHU WKHP VSDFHG RXW�
,Q WKH ODWWHU FDVH� ZRPHQ XVLQJ ,9) DUH PRUH OLNHO\ WR SURFHHG WR KDYH DQRWKHU ELUWK HYHQW DIWHU
6(7 UHODWLYH WR EHIRUH� 8QGHUVWDQGLQJ WKH UHODWLYH ZHLJKW RI WKHVH SUHIHUHQFHV DPRQJ ,9) XVHUV LV
UHOHYDQW WR XQGHUVWDQGLQJ WKH ZHOIDUH LPSDFWV RI PDQGDWLQJ 6(7� :H PRGHO WKH QXPEHU RI ELUWKV
DQG WKH SUREDELOLW\ RI DW OHDVW RQH IXUWKHU ELUWK �PRGHOOHG DV WKH LQYHUVH� ZKLFK LV QR IXUWKHU ELUWK��
VHH 7DEOH �� FROXPQV � DQG ��

3ULRU WR WKH 6(7 UHIRUP� ZRPHQ FRQFHLYLQJ ZLWK ,9) ZHUH �� SHUFHQWDJH SRLQWV PRUH OLNHO\
WR FHDVH IHUWLOLW\ �URZ �� FROXPQ ��� SHUKDSV SULQFLSDOO\ EHFDXVH WKH\ ZHUH PRUH OLNHO\ WR KDYH
KDG WZLQV� $IWHU 6(7� WKHUH LV D ��� SS LQFUHDVH LQ WKH FKDQFHV RI ,9) XVHUV FRQWLQXLQJ IHUWLOLW\
�URZ ��� 7KXV� DIWHU 6(7 LV PDQGDWHG� D KLJKHU VKDUH RI ,9) ELUWKV LV IROORZHG E\ D VXEVHTXHQW
ELUWK� 7KXV 6(7 FORVHV DERXW ��� RI WKH SUH�UHIRUP JDS��� &ROXPQ � VKRZV WKDW� EHIRUH 6(7�
,9) XVHUV KDG ���� IHZHU ELUWKV LQ WKH QLQH \HDUV IROORZLQJ WKH LQGH[ ELUWK WKDQ ZRPHQ ZKR GR

��:H DOVR REVHUYH LQ )LJXUH �D WKDW WKH SUH����� FRHIILFLHQWV� ZKLOH PRUH RU OHVV IODW� GR QRW OLH RQ WKH
]HUR OLQH EXW� LQVWHDG� DUH VKLIWHG XS� 7KLV LV PHFKDQLFDOO\ EHFDXVH RI WKH VOLJKW UROORXW RI 6(7 SUH�UHIRUP�
ZKLFK DFWV WR SXVK WKH VHFRQG DQG HDUOLHU OHDGV DERYH WKH ILUVW OHDG� ZKLFK LV WKH RPLWWHG EDVH� ,W LV IRU WKH
VDPH UHDVRQ WKDW WKH SUH�UHIRUP FRHIILFLHQWV LQ )LJXUHV �E �GLVFXVVHG QH[W� DUH VKLIWHG WR OLH EHORZ WKH ]HUR
OLQH� DQG RXU UHPDUNV KHUH DSSO\ WR DOO HYHQW VWXGLHV GLVFXVVHG� 'URSSLQJ WKH WUDQVLWLRQ \HDUV RI ���������
ZRXOG UHVXOW LQ WKH SUH�FRHIILFLHQWV UHVWLQJ RQ WKH ]HUR OLQH� ,Q DQ\ FDVH� QRWH WKDW WKH OHYHO RI WKH SUH�UHIRUP
FRHIILFLHQWV GRHV QRW FKDOOHQJH WKH SUHWUHQGV DVVXPSWLRQ�

��7KH XQFRQGLWLRQDO EDVHOLQH PHDQV GLVSOD\HG LQ WKH 7DEOH VKRZ WKDW� DYHUDJLQJ RYHU SDULW\� EHIRUH SDV�
VDJH RI 6(7� ��� RI ,9) XVHUV DQG ��� RI ZRPHQ KDYLQJ D QDWXUDO ELUWK FRQWLQXH WR KDYH DQRWKHU FKLOG�
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QRW XVH ,9) �URZ ��� $IWHU 6(7� WKLV JDS QDUURZV DV ,9) XVHUV KDYH ���� PRUH ELUWKV WKDQ EHIRUH�
7KH HYHQW VWXG\ SORWV LQ )LJXUHV �E��F VKRZ VLJQLILFDQW DQG SHUVLVWHQW SRVW�UHIRUP FKDQJHV DQG
WKH SUH�UHIRUP GLIIHUHQFHV VKRZ QR WUHQG�

&OHDUO\ ZRPHQ DW ILUVW SDULW\ DUH PRUH OLNHO\ WR FRQWLQXH IHUWLOLW\ WKDQ ZRPHQ ZKR DOUHDG\ KDYH
FKLOGUHQ� :H WKHUHIRUH UHSHDWHG WKLV H[HUFLVH GLVWLQJXLVKLQJ ZRPHQ KDYLQJ WKHLU ILUVW ELUWK IURP
WKH UHVW� VHH )LJXUH ��� SDQHO �E�� DV ZHOO DV $SSHQGL[ )LJXUH $�� $V VKRZQ LQ 7DEOH $�� ��� RI DOO
,9) ELUWKV DUH ILUVW ELUWKV� ZKLOH ��� RI DOO QRQ�,9) ELUWKV DUH ILUVW ELUWKV� 7KH SRVW�6(7 LQFUHDVH
LQ WKH FKDQFHV RI D VHFRQG ELUWK LV HQWLUHO\ GULYHQ E\ ZRPHQ IRU ZKRP WKH LQGH[ ,9) ELUWK LV D ILUVW
ELUWK� LQ WKLV VDPSOH 6(7 UHVXOWV LQ DQ LQFUHDVH LQ WKH QXPEHU RI ELUWKV E\ ����� DQG D GHFUHDVH LQ
WKH FKDQFHV RI QR IXWXUH ELUWK E\ �� SS� $PRQJ ZRPHQ ZKRVH LQGH[ ELUWK ZDV VHFRQG RU KLJKHU�
ERWK RI WKHVH FRHIILFLHQWV DUH HVVHQWLDOO\ ]HUR�

)LJXUH � FRQVLGHUV WKH WLPLQJ RI WKHVH DGGLWLRQDO ELUWKV� :H HVWLPDWH VSHFLILFDWLRQ �� EXW UDWKHU
WKDQ PRGHOOLQJ WRWDO IXWXUH IHUWLOLW\� ZH HVWLPDWH D VHULHV RI VHSDUDWH UHJUHVVLRQV ZKHUH WKH RXWFRPH
LV DQ LQGLFDWRU IRU D ZRPDQ KDYLQJ D ELUWK k ∈ {1, . . . , 7} \HDUV SRVW�ELUWK� DQG WKH LQGHSHQGHQW
YDULDEOH RI LQWHUHVW LV WKH VDPH PostSET × IV F WHUPV� :H REVHUYH WKDW DGGLWLRQDO PDUJLQDO
ELUWKV IROORZLQJ 6(7 JHQHUDOO\ RFFXU WZR RU WKUHH \HDUV DIWHU WKH LQGH[ ELUWK�

��� &KLOG KHDOWK RXWFRPHV

6HH 7DEOH �� 1HRQDWDO RXWFRPHV IRU FKLOGUHQ ERUQ RI ,9) VKRZ D GUDPDWLF LPSURYHPHQW DFURVV D
UDQJH RI LQGLFDWRUV DIWHU WKH 6(7 PDQGDWH� ,9) QHZERUQV DUH ����� JUDPV KHDYLHU DW ELUWK� ZKLFK
FRUUHVSRQGV WR ��� RI WKH EDVHOLQH ,9) GHILFLW UHODWLYH WR XQDVVLVWHG ELUWKV� 7KH\ DUH OHVV OLNHO\
WR EH ERUQ SUHPDWXUHO\� KDYLQJ ���� ZHHNV ORQJHU JHVWDWLRQ� ZKLFK LV ��� RI WKH EDVHOLQH JDS�
7KH SUREDELOLW\ RI D ORZ $3*$5 �OHVV WKDQ � LQ D UDQJH RI ����� LV ORZHU DIWHU 6(7� QDUURZLQJ
WKH JDS E\ DV PXFK DV ���� 7KH $3*$5 LV D WHVW GRQH � DQG � PLQXWHV DIWHU ELUWK WKDW FKHFNV D
EDE\¶V KHDUW UDWH� PXVFOH WRQH� DQG RWKHU VLJQV WR VHH LI H[WUD PHGLFDO FDUH RU HPHUJHQF\ FDUH LV
QHHGHG� :H LQYHVWLJDWHG QXPHURXV RWKHU LQGLFDWRUV RI KHDOWK DW ELUWK LQFOXGLQJ ELUWK OHQJWK� KHDG
FLUFXPIHUHQFH DQG EUHHFK SUHVHQWDWLRQ� 6(7�OHG LPSURYHPHQWV LQ ZKLFK QDUURZHG WKH ,9)±QRQ�
,9) GLIIHUHQWLDO E\ FORVH WR ���� WKHVH UHVXOWV DUH DYDLODEOH LQ %KDORWUD HW DO� ������� ZKHUH ZH
DOVR UHSRUW QR GLVFHUQLEOH FKDQJH LQ WKH SUREDELOLW\ WKDW WKH ,9) ELUWK LV PDOH DQG WKH SUREDELOLW\
RI IHWDO PDOIRUPDWLRQ�

7KHUH LV D GHFOLQH RI ��� SS LQ WKH SUREDELOLW\ WKDW ,9) ELUWKV VXIIHU DW OHDVW RQH VHYHUH QHRQD�
WDO PRUELGLW\ RXWFRPH� FORVLQJ WKH JDS E\ ���� 7KH �� PRUELGLWLHV LQFOXGHG LQ WKH LQGH[ DUH
GHWDLOHG LQ 7DEOH $� DQG 7DEOH $� VKRZV PRUELGLW\�VSHFLILF UHVXOWV� $IWHU XVLQJ WKH 0+7 DGMXVW�
PHQW DFURVV WKH �� RXWFRPHV� ILYH VKRZ D VLJQLILFDQW UHGXFWLRQ� 7KHVH DUH H[WUHPHO\ ORZ ELUWK
ZHLJKW� H[WUHPHO\ SUHWHUP ELUWK� K\SRJO\FHPLD� K\SRWKHUPLD DQG PHFRQLXP DVSLUDWLRQ� ,Q OLQH
ZLWK UHGXFHG PRUELGLWLHV DW ELUWK� SRVW�6(7 ,9) ELUWKV VSHQG ��� IHZHU QLJKWV LQ KRVSLWDO DIWHU
ELUWK� QDUURZLQJ WKH JDS E\ ���� 7KH\ DUH DOVR OHVV OLNHO\ WR UHWXUQ WR KRVSLWDO ODWHU RQ� EHWZHHQ
WKH DJHV RI � DQG � ± DOWKRXJK WKLV FRHIILFLHQW LV QRW VWDWLVWLFDOO\ VLJQLILFDQW� ZH QRWH WKDW WKHUH LV
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D VLJQLILFDQW JDS �L�H� ,9) ELUWKV VSHQG VLJQLILFDQWO\ PRUH QLJKWV LQ KRVSLWDO DIWHU WKH LQIDQW SH�
ULRG� DQG WKDW 6(7 QDUURZV WKLV E\ ���� &KLOG PRUWDOLW\ UDWHV LQ 6ZHGHQ DUH ORZ DQG WKHUH DUH
QR VWDWLVWLFDOO\ GLVFHUQLEOH LPSDFWV RI 6(7 RQ LQIDQW RU XQGHU�� PRUWDOLW\� EXW� DJDLQ� WKHUH LV D
VLJQLILFDQW EDVHOLQH JDS DQG� DIWHU WKH 6(7 PDQGDWH� ZKLOH LPSUHFLVH� WKHUH LV D VL]HDEOH UHGXFWLRQ
LQ WKHVH JDSV RI �� DQG �� SHUFHQW UHVSHFWLYHO\� 2Q DFFRXQW RI LPSHUIHFW FRPSOLDQFH �JHQHUDWHG
E\ DOORZHG H[FHSWLRQV WR 6(7�� WRJHWKHU ZLWK WKH IDFW WKDW ,9) VLQJOHWRQV KDYH ZRUVH KHDOWK WKDQ
VLQJOHWRQV ERUQ IROORZLQJ DQ XQDVVLVWHG FRQFHSWLRQ �VKRZQ LQ SUHFHGLQJ VHFWLRQ�� ZH GR QRW H[SHFW
DEVROXWH FRQYHUJHQFH RI ,9) WR QRQ�,9) RXWFRPHV�

7KH HYHQW VWXG\ SORWV LQ )LJXUH � SURYLGH D YLYLG GHSLFWLRQ RI WKH UHVXOWV� DGGLWLRQDOO\ GHPRQ�
VWUDWLQJ SHUVLVWHQFH RI WKH SRVW�UHIRUP HIIHFWV DQG VKRZLQJ QR VLJQLILFDQW GLIIHUHQFHV LQ SUHWUHQGV
EHWZHHQ ,9) DQG QRQ�,9) ELUWKV� 7KH LPSDFWV RI 6(7 WHQG WR EH ODUJHU DPRQJ ILUVW ELUWKV� EXW WKH
GLIIHUHQFHV DUH RIWHQ QRW VLJQLILFDQW� VHH )LJXUHV �� DQG $�� 7KH VLJQLILFDQFH RI WKH LPSURYHPHQW
LQ WKH $3*$5 VFRUH LV QRW UREXVW WR 0+7� EXW WKH RWKHU UHVXOWV DUH�

'LVWULEXWLRQ RI HIIHFWV )RU WKUHH RI WKH PRVW FRPPRQO\ XVHG LQGLFDWRUV RI ELUWK RXWFRPHV� ELUWK
ZHLJKW� JHVWDWLRQDO DJH DQG WKH $3*$5 VFRUH� ZH HVWLPDWH GLVWULEXWLRQDO LPSDFWV� VHH )LJXUH ��
:H REVHUYH VLJQLILFDQW LPSDFWV RI 6(7 DFURVV PRVW RI WKH GLVWULEXWLRQ IRU WKHVH RXWFRPHV� )RU ELUWK
ZHLJKW� WKH ODUJHVW PDUJLQDO LPSDFW LV LQ WKH PLGGOH DW DURXQG ����� JUDPV� ZKLOH IRU JHVWDWLRQDO
DJH DQG $3*$5 WKH ODUJHVW LPSDFWV DUH LQ WKH XSSHU UHJLRQV� DURXQG �� ZHHNV DQG IRU VFRUHV DERYH
� UHVSHFWLYHO\� :H DOVR VWXGLHG PDUJLQDO HIIHFWV DW WKUHVKROGV WKDW DUH RIWHQ XVHG LQ WKH WDUJHWLQJ RI
PHGLFDO UHVRXUFHV �$OPRQG HW DO�� ����� %KDUDGZDM HW DO�� ������ ZKLFK DUH SUHVHQWHG DW VSHFLILF
GLVWULEXWLRQDO SRLQWV LQ )LJXUH �D� :H HVWLPDWH WKDW� IROORZLQJ WKH 6(7 UHIRUP� WKH OLNHOLKRRG RI
,9) EDELHV EHLQJ ERUQ ZLWK D ZHLJKW EHORZ ����� JUDPV �YHU\ ORZ ELUWK ZHLJKW� IHOO E\ ��� SS�
DQG WKH OLNHOLKRRG RI EHLQJ ERUQ ZLWK D ZHLJKW EHORZ ���� JUDPV �ORZ ELUWK ZHLJKW� E\ ��� SS�
6FDOLQJ E\ SUH�UHIRUP GLIIHUHQFHV EHWZHHQ ,9) DQG QRQ�,9) EDELHV� WKH SURSRUWLRQDO LPSDFWV DUH
ERWK DERXW ��� �IXOO FDOFXODWLRQV DUH GRFXPHQWHG LQ %KDORWUD HW DO� �������� 7KH SUREDELOLW\ RI
SUHWHUP GHOLYHU\ EHIRUH ZHHNV ��� �� DQG �� GHFUHDVHG E\ ��� ������ ��� ����� DQG ��� ����� SS�
UHVSHFWLYHO\� 9HU\ VLPLODU UHVXOWV DUH IRXQG IRU ILUVW�WLPH PRWKHUV���

��� 0DWHUQDO KHDOWK RXWFRPHV

6HH 7DEOH �� 8VLQJ DQ LQGH[ RI PDWHUQDO PRUELGLWLHV DURXQG FKLOGELUWK �GHILQHG LQ 7DEOH $��� ZH
HVWLPDWH WKDW 6(7 UHVXOWV LQ ��� SS GHFUHDVH LQ WKH FKDQFHV WKDW PRWKHUV VXIIHU DW OHDVW RQH RI D VHW
RI PRUELGLWLHV� FRUUHVSRQGLQJ WR D ��� QDUURZLQJ RI WKH JDS EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV�
7KH EDVHOLQH JDS LV ODUJH DQG WKH IDFW WKDW ��� RI WKH H[FHVV PRUELGLW\ ZRPHQ LQFXU XQGHU ,9)
UHPDLQV DIWHU 6(7 IODJV ULVNV WR ZRPHQ DVVRFLDWHG ZLWK ,9) RYHU DQG DERYH WKH ULVN RI KDYLQJ D
PXOWLSOH ELUWK�

��:KHQ ZH VD\ WKDW 6(7 PDNHV LW DURXQG �� PRUH OLNHO\ WKDW D ELUWK H[FHHGV ����� JUDPV WKLV FDQ EH
EHFDXVH LW VKLIWHG ELUWKV IURP ����� WR ������ RU IURP ����� WR ������ :H FDQ RQO\ VD\ WKDW WKH GLVWULEXWLRQ
PRYHV WR WKH ULJKW ZLWKRXW VD\LQJ IURP ZKDW EDVHOLQH�

��



7KH ��PRUELGLWLHV LQFOXGHG LQ WKH LQGH[ DUH GHWDLOHG LQ 7DEOH$� DQG7DEOH$�� VKRZVPRUELGLW\�
VSHFLILF UHVXOWV� 3UH�HFODPSVLD DQG DQ LQGLFDWRU IRU PXOWLSOH ELUWK FRPSOLFDWLRQV VKRZ D GHFOLQH
DIWHU 6(7� EXW WKHVH GR QRW VXUYLYH DGMXVWPHQW IRU WHVWLQJ �� K\SRWKHVHV� 7KH QXPEHU RI QLJKWV
PRWKHUV ZLWK DQ ,9) ELUWK VSHQG LQ KRVSLWDO IROORZLQJ FKLOGELUWK GHFOLQHG E\ ���� RQ D EDVH RI
���� FRQVWLWXWLQJ D QDUURZLQJ RI WKH JDS E\ D FRQVLGHUDEOH ���� 7KH SUREDELOLW\ WKDW WKH ELUWK LV
DQ HPHUJHQF\ &�VHFWLRQ GHFOLQHG E\ ��� SS� QDUURZLQJ WKH JDS E\ ���� 7KHVH RXWFRPHV DUH QRW
LQGHSHQGHQW� DV ZRPHQ ZKR KDYH D &�VHFWLRQ ELUWK DUH PRUH OLNHO\ WR VSHQG ORQJHU WLPH LQ KRVSL�
WDO� DQG PRUH OLNHO\ WR VXIIHU PDWHUQDO PRUELGLWLHV� 7KH UHVXOW IRU PRUELGLWLHV DQG &�VHFWLRQV LV QRW
UREXVW WR 0+7� WKH UHVXOW IRU KRVSLWDO QLJKWV LV� ,Q DOO FDVHV� UHVXOWV DUH ODUJHU IRU ILUVW WLPH PRWKHUV
WKDQ PRWKHUV KDYLQJ D KLJKHU RUGHU ELUWK �)LJXUH $���

$QRWKHU LQGLFDWRU RI LPSDFWV RI 6(7 RQ PDWHUQDO KHDOWK WKDW FDSWXUHV DQ\ PRUELGLWLHV WKDW OLPLW
DWWHQGDQFH DW ZRUN LV VLFNQHVV EHQHILW� GHILQHG LQ WKH 'DWD VHFWLRQ� :H ILQG D VLJQLILFDQW UHGXFWLRQ
RI ��� 6(. LQ UHFHLSW RI VLFNQHVV EHQHILWV DIWHU 6(7 DPRQJ ZRPHQ XVLQJ ,9)� ZKLFK QDUURZV
WKH EDVHOLQH JDS E\ ���� VHH FROXPQV � DQG � RI 7DEOH �� 7KH UHVXOW IRU IDWKHUV LV LQ WKH VDPH
GLUHFWLRQ EXW LPSUHFLVH� 6LJQLILFDQFH RI WKH GHFUHDVH LQ ZRPHQ¶V VLFNQHVV SD\PHQW UHFHLSWV LV
UREXVW WR 0+7� )LJXUH � SURYLGHV HYHQW VWXG\ SORWV IRU WKH RXWFRPHV LQ 7DEOH � DQG )LJXUH � IRU
VLFNQHVV EHQHILWV� 7KH\ KLJKOLJKW WKDW WKLV VHW RI UHVXOWV LV HVWLPDWHG ZLWK UHODWLYHO\ ORZ SUHFLVLRQ�
$PRQJ PRWKHUV KDYLQJ WKHLU ILUVW ELUWK� WKH LPSDFW RI 6(7 RQ PDWHUQDO PRUELGLW\ DQG HPHUJHQF\
&�VHFWLRQV LV ODUJHU DQG� DOVR� WHQGV WR EH HVWLPDWHG ZLWK SUHFLVLRQ �)LJXUH $��� EXW WKH LPSDFW RQ
VLFNQHVV SD\ LV VLPLODU IRU ILUVW DQG VHFRQG ELUWKV �DQG QXOO IRU KLJKHU RUGHU ELUWKV DERYH ELUWK ��
VHH )LJXUH ����

� 5HVXOWV� 3DUHQWDO HDUQLQJV DQG WKH FKLOG SHQDOW\

,Q WKLV VHFWLRQ ZH GHVFULEH LPSDFWV RI WKH 6(7 UHIRUP RQ WKH HDUQLQJV RI PRWKHUV DQG IDWKHUV� :H
WKHQ SURILOH ELUWK G\QDPLFV WKDW GHVFULEH WKH FKLOG SHQDOW\ IRU PRWKHUV DQG IDWKHUV� GLVWLQJXLVKLQJ
WZLQ IURP VLQJOHWRQ ELUWK LQ HDFK RI WKH ,9) DQG QRQ�,9) VDPSOHV�

��� 0RWKHU¶V HDUQLQJV DIWHU ELUWK

6HH 7DEOH �� :KLOH FKLOG DQG PDWHUQDO KHDOWK DW EDVHOLQH �SUH�6(7� DUH FRQVLVWHQWO\ ZRUVH IRU
,9) ELUWKV� PRWKHU¶V HDUQLQJV DUH KLJKHU DPRQJ ZRPHQ ZKR KDYH ,9)�DVVLVWHG ELUWKV� 7KLV LV D
UHIOHFWLRQ RI WKH VW\OL]HG IDFW WKDW WKHUH LV SRVLWLYH VHOHFWLRQ RI ZRPHQ RQ VRFLRHFRQRPLF VWDWXV
DQG DJH LQWR ,9) WUHDWPHQWV� )RU HDFK SRVW�6(7 ELUWK FRKRUW� HDUQLQJV DUH GHILQHG DV DQ DYHUDJH
RYHU WKH � \HDUV DIWHU ELUWK� $YHUDJLQJ RYHU WKH IRXU SRVW�6(7 FRKRUWV� ZH LGHQWLI\ DQ LQFUHDVH
RI DERXW ���� IROORZLQJ WKH 6(7 PDQGDWH� 7KXV 6(7 ZLGHQV WKH EDVHOLQH JDS LQ IDYRXU RI ,9)�
XVLQJ ZRPHQ �FROXPQ ����� 7KH HYHQW VWXG\ SORW �)LJXUH �D� VKRZV WKDW WKH LQFUHDVH LQ ZRPHQ¶V

��7KH ���� LV FDOFXODWHG DV WKH 6(7 GULYHQ LQFUHDVH RI ������ 6(. LQ URZ � GLYLGHG E\ WKH EDVHOLQH
,9) PHDQ RI ������� LQ URZ �� 7KH VFDOHG LPSDFW� IRU FRQVLVWHQF\ ZLWK WKH RWKHU WDEOHV� LV WKH UDWLR RI WKH
FRHIILFLHQWV LQ URZV � DQG � EXW VLQFH� LQ WKLV FDVH� WKH EDVHOLQH JDS IDYRXUV ,9) XVHUV� WKH VFDOHG LPSDFW LV
D OHVV PHDQLQJIXO VWDWLVWLF�

��



HDUQLQJV SHUVLVWV WKURXJK WKH IRXU FRKRUWV ERUQ DIWHU WKH 6(7 UHIRUP� 6LJQLILFDQFH RI WKH LQFUHDVH
LQ ZRPHQ¶V HDUQLQJV LV UREXVW WR 0+7�

2XU ILQGLQJ WKDW PRWKHUV JLYLQJ ELUWK ZLWK ,9) VXIIHU D VPDOOHU FKLOG SHQDOW\ LQ HDUQLQJV DIWHU
6(7 LV FRQVLVWHQW ZLWK DQ LQGLUHFW LPSDFW WKDW GHULYHV IURP LPSURYHG PDWHUQDO DQG QHZERUQ KHDOWK�
DQG D GLUHFW LPSDFW RI ORZHU UDWHV RI WZLQ ELUWK� :H KDYH DOUHDG\ GRFXPHQWHG WKDW DGYHUVH KHDOWK
LPSDFWV �RQ PRWKHUV DQG FKLOGUHQ� DUH PRVW FOHDUO\ HYLGHQW LQ WKH \HDU RI ELUWK� ,Q WKH QH[W VHFWLRQ
ZH LQYHVWLJDWH HDUQLQJV G\QDPLFV IROORZLQJ WZLQ YV VLQJOHWRQ ELUWK DQG LGHQWLI\ DQ H[FHVV FKLOG
SHQDOW\ IURP WZLQ ELUWK ZKLFK� VLPLODUO\� LV HYLGHQW RQO\ IRU D VKRUW SHULRG �WZR \HDUV� DIWHU ELUWK�
DIWHU ZKLFK WKHUH LV FRQYHUJHQFH RI WKH ELUWK SHQDOW\ IURP WZLQV WRZDUGV WKDW IURP VLQJOHWRQV� ZLWK
WKH ORQJ UXQ SHQDOW\ WHQGLQJ WR VOLJKWO\ IDYRXU ZRPHQ ZKR VWDUW RXW ZLWK WZLQV�

'LVWULEXWLRQ )LJXUH �G VKRZV WKDW WKH 6(7 UHIRUP DFWHG WR VKLIW HDUQLQJV WRZDUGV WKH PLGGOH RI
WKH GLVWULEXWLRQ� 7KH OLNHOLKRRG RI KDYLQJ D VDODU\ RI DERXW ������� 6(. LQFUHDVHV E\ QHDUO\ � SS�
:H HVWLPDWH VPDOOHU� LQVLJQLILFDQW LQFUHDVHV LQ WKH ORZHU KDOI RI WKH GLVWULEXWLRQ� WKRXJK WKH SRLQW
HVWLPDWHV VXJJHVW FRQVLVWHQW SRVLWLYH VKLIWV LQ WKH OLNHOLKRRG RI KDYLQJ D PHDQ VDODU\ H[FHHGLQJ DOO
GLVWULEXWLRQDO PDVV SRLQWV FRQVLGHUHG���

([WHQVLYH YV LQWHQVLYH PDUJLQ FKDQJHV 7KH UHVXOWV GLVFXVVHG VR IDU LQFOXGH FDVHV ZKHUH HDUQ�
LQJV DUH ]HUR� :H VHSDUDWHG WKHVH FDVHV WR LOOXPLQDWH LPSDFWV RQ ZRPHQ¶V HPSOR\PHQW DV GLVWLQFW
IURP LPSDFWV RQ WKHLU HDUQLQJV �$SSHQGL[ 7DEOH $���� 7KH 6(7 PDQGDWH OHG WR D VLJQLILFDQW LQ�
FUHDVH LQ ZRPHQ¶V HDUQLQJV DW ERWK WKH H[WHQVLYH DQG LQWHQVLYH PDUJLQV� 7KH LQFUHDVH DW WKH H[WHQ�
VLYH PDUJLQ LV VPDOO� DW ��� SS� FRQVLVWHQW ZLWK WKH EDVHOLQH VKDUH RI ZRPHQ ZLWK D QRQ�]HUR ZDJH
EHLQJ ���� 7KH LQWHQVLYH PDUJLQ LQFUHDVH LV WKHUHIRUH YHU\ VLPLODU WR WKH WRWDO LQFUHDVH VKRZQ LQ
7DEOH ��

)LUVW YV KLJKHU RUGHU ELUWKV (VWLPDWHV IRU ZRPHQ KDYLQJ WKHLU ILUVW YV KLJKHU RUGHU ELUWK DUH
LQ )LJXUH ��� ,Q FRQWUDVW WR WKH UHVXOWV IRU PDWHUQDO KHDOWK� 6(7 KDV D ODUJHU LPSDFW RQ HDUQLQJV IRU
ZRPHQ IRU ZKRP WKH LQGH[ ,9) ELUWK LV VHFRQG RU KLJKHU RUGHU ± LQ IDFW WKH FRHIILFLHQW LV WZLFH DV
ODUJH� URXJKO\ ������ 6(. UDWKHU WKDQ ������ 6(.� WKRXJK FRQILGHQFH LQWHUYDOV RYHUODS LQ HDFK
FDVH�

��� )DWKHU¶V HDUQLQJV DIWHU ELUWK

6ZHGHQ SLRQHHUHG SDUHQWDO OHDYH SROLFLHV VWDUWLQJ LQ ����� 3DUHQWV LQ 6ZHGHQ DUH QRZ HQWLWOHG WR
��� GD\V RI SDLG SDUHQWDO OHDYH� ZLWK ��� H[WUD GD\V IRU WZLQ ELUWKV��� ,Q ����� IDWKHUV WRRN� RQ
DYHUDJH� �� SHU FHQW RI DOO SDLG SDUHQWDO OHDYH� 7KXV� LQ SULQFLSOH� IDWKHUV¶ HDUQLQJV FRXOG VXIIHU
IURP KDYLQJ D FKLOG� 2Q WKH RWKHU KDQG� IDWKHUV PD\ FDWFK XS DIWHU SDWHUQLW\ OHDYH� ZRUNLQJ KDUGHU�

��6LQFH HDUQLQJV DUH LQ 6(. DQG QRW LQ ORJDULWKPV� HTXDO SURSRUWLRQDO LQFUHDVHV ZLOO VKRZ DV ODUJHU
DEVROXWH LQFUHDVHV�

��$OWKRXJK WKH SDUHQWDO OHDYH SURJUDP LV LQGLYLGXDO� DOORZLQJ ��� GD\V IRU HDFK SDUHQW� DOO GD\V DERYH
�� FDQ EH WUDQVIHUUHG WR WKH RWKHU SDUHQW� 7KH QXPEHU RI QRQ�WUDQVIHUDEOH GD\V LQFUHDVHG IURP �� LQ ����
WR �� LQ ���� DQG WR �� LQ �����

��



DV VXJJHVWHG E\ /XQGEHUJ DQG 5RVH ������ IRU H[DPSOH� :H ILQG QR LPSDFW RI 6(7 RQ WKH HDUQLQJV
RI PHQ ZKR IDWKHU FKLOGUHQ ERUQ ZLWK ,9) �FROXPQ ��� 2EVHUYH WKDW WKH EDVHOLQH JDS IRU PHQ� DV
IRU ZRPHQ� IDYRXUV ,9)�XVHUV �URZV � DQG �� � (YHQW VWXGLHV IRU PRWKHU DQG IDWKHU HDUQLQJV DUH LQ
)LJXUH �� VKRZLQJ D FOHDU XSZDUG VKLIW IRU ZRPHQ¶V HDUQLQJV SRVW�6(7� DQG D IODW SURILOH SUH� DQG
SRVW�UHIRUP IRU IDWKHUV�

5HODWLYH LQFRPH RI ZRPHQ 6LQFH 6(7 UHVXOWHG LQ DQ LQFUHDVH LQ ZRPHQ¶V DQG QRW PHQ¶V HDUQ�
LQJV LQ WKH ,9) VDPSOH� LW IROORZV WKDW LW ZDV DVVRFLDWHG ZLWK DQ LQFUHDVH LQ WKH UHODWLYH HDUQLQJV RI
ZRPHQ LQ WKH DJJUHJDWH� 0RWLYDWHG E\ WKH FRPPRQ DVVXPSWLRQ WKDW ZRPHQ¶V EDUJDLQLQJ SRZHU
ZLWKLQ WKH IDPLO\ LV D IXQFWLRQ RI KHU LQFRPH UHODWLYH WR WKDW RI KHU SDUWQHU� ZH XVHG LQGLYLGXDO
OLQNHG GDWD LQ WKH UHJLVWHU WR FUHDWH WKH UHODWLYH IHPDOH ZDJH DW WKH KRXVHKROG OHYHO�:H ILQG WKDW�
RQ DYHUDJH ZLWKLQ ,9) FRXSOHV ZLWK DQ ,9) ELUWK� WKHUH LV D ���� LQFUHDVH LQ WKH UHODWLYH HDUQLQJV
RI ZRPHQ DIWHU 6(7 �$SSHQGL[ 7DEOH $���� +RZHYHU VLJQLILFDQFH RI WKH H[WHQVLYH PDUJLQ HDUQ�
LQJV FRHIILFLHQW IRU ZRPHQ� DQG WKH UHODWLYH IHPDOH LQFRPH FRHIILFLHQW GRHV QRW VXUYLYH WKH 0+7
DGMXVWPHQW� WKRXJK ZH QRWH WKDW PXOWLSOH K\SRWKHVLV DGMXVWPHQW KHUH LV TXLWH GHPDQGLQJ� EHLQJ
EDVHG RQ D ):(5 FRUUHFWLRQ ZKLFK FRQVHUYHV VL]H DW WKH FRVW RI SRZHU�

��� 7KH FKLOG SHQDOW\ IURP WZLQ YV VLQJOHWRQ ELUWK

:H LGHQWLILHG DQ LQFUHDVH LQ SRVW�ELUWK HDUQLQJV RI ,9)�XVLQJ ZRPHQ �DYHUDJHG RYHU WKH QLQH \HDUV
DIWHU ELUWK� DIWHU WKH 6(7 UHIRUP� L�H� IRU ZRPHQ JLYLQJ ELUWK DIWHU ����� 6LQFH WKH 6(7 UHIRUP
HVVHQWLDOO\ GHOLYHUHG D VKDUS GURS LQ WKH WZLQ ELUWK UDWH RI ,9)�XVHUV� ZH LQYHVWLJDWHG WKLV IXUWKHU
E\ HVWLPDWLQJ G\QDPLF LPSDFWV RI ELUWK RQ ZRPHQ¶V HDUQLQJV GLVWLQJXLVKLQJ ZRPHQ ZKR KDYH
WZLQV YV VLQJOHWRQV� XVLQJ WKH HVWLPDWRU RI .OHYHQ HW DO� �����E�� (DUOLHU WKH HYHQW ZDV SDVVDJH RI
6(7 LQ ����� ZKLOH QRZ WKH HYHQW LV D PRWKHU�VSHFLILF GDWH IRU ILUVW ELUWK�

(VWLPDWLRQ VWUDWHJ\ 7KH HVWLPDWHG HTXDWLRQ LV�
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ZKHUH i LQGH[HV LQGLYLGXDOV� s LQGH[HV \HDU� DQG t LQGH[HV HYHQW WLPH UHODWLYH WR ELUWK� 7KH FR�
HIILFLHQWV α FDSWXUH HDUQLQJV G\QDPLFV VXUURXQGLQJ ELUWK� ZKLOH FRQWUROOLQJ IOH[LEO\ IRU DJH DQG
\HDU IL[HG HIIHFWV� (DFK FRHIILFLHQW DQG LWV ��� FRQILGHQFH LQWHUYDO DUH FRQYHUWHG WR SURSRUWLRQDO
FKDQJHV IROORZLQJ .OHYHQ HW DO� �����E�� DV Pt ≡ α̂t/E[wage∼ist|t]� ZKHUH wage∼ist|t LV WKH SUH�
GLFWHG RXWFRPH RPLWWLQJ WKH HYHQW�WLPH GXPPLHV� :H DGGLWLRQDOO\ HVWLPDWH VSHFLILFDWLRQV ZKHUH
LQVWHDG RI PRGHOOLQJ HDUQLQJV� ZH PRGHO ODERXU PDUNHW SDUWLFLSDWLRQ� GHILQHG DV � LI DQ LQGLYLGXDO¶V
HDUQLQJV LQ WKH \HDU H[FHHG D PLQLPXP YDOXH� GHILQHG IROORZLQJ WKH 6RFLDO 6HFXULW\¶V GHILQLWLRQ
RI ��� EDVLF DPRXQWV���

��7KLV LV D VWDQGDUG PHDVXUH GHILQHG E\ WKH 6RFLDO 6HFXULW\ 6\VWHP� DQG LV XSGDWHG IROORZLQJ &3,
FORVHO\ RYHU WLPH� 6HH H�J�� https://www.scb.se/hitta-statistik/statistik-efter-amne/
priser-och-konsumtion/konsumentprisindex/konsumentprisindex-kpi/pong/
tabell-och-diagram/prisbasbelopp/prisbasbelopp/�
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(VWLPDWHV RI WKH FKLOG SHQDOW\ IRU WZLQV YV VLQJOHWRQV 7KH HVWLPDWHV DUH LQ )LJXUH ��� 7KH\
UHYHDO WKDW WZLQV LPSRVH D VLJQLILFDQWO\ KLJKHU FKLOG SHQDOW\ WKDQ VLQJOHWRQV LQ WKH ILUVW WZR \HDUV
DIWHU ELUWK� 2QH \HDU DIWHU ELUWK� WKH FKLOG SHQDOW\ IRU WZLQ PRWKHUV LV DERXW ��� FRPSDUHG ZLWK
DERXW ��� IRU PRWKHUV RI VLQJOHWRQV� $YHUDJLQJ DFURVV WKH �� PRQWKV DIWHU ELUWK� WZLQ PRWKHUV
IDFH DERXW D �� SS ODUJHU GHFOLQH LQ HDUQLQJV WKDQ VLQJOHWRQ PRWKHUV� +RZHYHU� WKLV YDQLVKHV E\
\HDU � DQG� E\ \HDU �� WKH HDUQLQJV RI PRWKHUV RI WZLQV DUH VOLJKWO\ DKHDG RI WKH HDUQLQJV RI PRWKHUV
RI VLQJOHWRQV� 7KLV SDWWHUQ LV VLPLODU LUUHVSHFWLYH RI ZKHWKHU WKH ELUWK ZDV DVVLVWHG E\ ,9) RU QRW�
7KXV� KDYLQJ WZLQV GRHV QRW H[HUW DQ H[FHVV FKLOG SHQDOW\ LQ WKH ORQJ UXQ� 7KLV LPSOLHV WKDW RXU
HVWLPDWHV IRU WKH LPSDFW RI 6(7 UHIOHFW D GHFOLQH LQ WKH VKRUW UXQ FKLOG SHQDOW\���

6LQFH WKH SRSXODWLRQ VKDUHV RI ERWK ,9)�XVHUV DQG WZLQV DUH UHODWLYHO\ VPDOO �HDFK OHVV WKDQ
���� RXU HVWLPDWHV IRU QRQ�,9) IDPLOLHV ZLWK VLQJOHWRQ FKLOGUHQ DUH FORVH WR UHSUHVHQWDWLYH RI WKH
SRSXODWLRQ� )LJXUH �� LQGLFDWHV D ORQJ UXQ FKLOG SHQDOW\ RI DERXW ��� IRU WKLV JURXS� ZKLFK LV
VLPLODU WR WKH IXOO SRSXODWLRQ HVWLPDWH RI ��� IRU 6ZHGHQ SURYLGHG LQ .OHYHQ HW DO� �����D����

,QWHUSUHWDWLRQ DQG GLVFXVVLRQ 2XU UHVXOWV SURYLGH VHYHUDO QHZ LQVLJKWV RI JHQHUDO LQWHUHVW� )LUVW�
FRQVLGHU WKH LQWHUSUHWDWLRQ RI WKH VKRUW YV ORQJ UXQ LPSDFWV RI WZLQ YV VLQJOHWRQ ELUWKV RQ ZRPHQ¶V
ODERXU PDUNHW RXWFRPHV� ,W LV QRW VXUSULVLQJ WKDW WZLQV KDYH D ODUJHU LPSDFW LQ WKH ILUVW WZR \HDUV
IROORZLQJ ELUWK� DV PDQDJLQJ WZR QHZERUQV DW RQFH FOHDUO\ PDNHV LW GLIILFXOW WR GR PXFK HOVH�
:KDW GRHV PHULW LQWHUSUHWDWLRQ LV WKH IDFW WKDW WKH FKLOG SHQDOW\ IRU WZLQ PRWKHUV TXLFNO\ FRQYHUJHV
WRZDUGV WKDW DPRQJ VLQJOHWRQ PRWKHUV� HYHQWXDOO\ EHLQJ VPDOOHU� :H SURSRVH WKDW WKLV UHIOHFW VFDOH
HFRQRPLHV RU� HTXLYDOHQWO\� WKDW ZRPHQ ZKRVH ILUVW ELUWK LV D VLQJOHWRQ DUH VLJQLILFDQWO\ PRUH OLNHO\
WR JR RQ WR KDYH D VXEVHTXHQW ELUWK �LUUHVSHFWLYH RI WKHLU ,9) VWDWXV� EXW PRUH FOHDU DPRQJ ZRPHQ
KDYLQJ D ILUVW ELUWK� ZKR GRPLQDWH WKH ,9) VDPSOH�� 7KLV LV YLVLEOH LQ )LJXUH ��� ZKHUH WKH HDUQLQJV
RI VLQJOHWRQ PRWKHUV H[KLELW D VHFRQG GLS WKUHH \HDUV DIWHU WKH ILUVW ELUWK� ZKLFK LV ZKHQ D ODUJH
IUDFWLRQ RI VHFRQG ELUWKV RFFXU �VHH )LJXUH ���

,W VHHPV WKDW WKH �LQILQLWHVLPDOO\� VKRUW ELUWK VSDFLQJ RI WZLQV UHVXOWV LQ VFDOH HFRQRPLHV UHODWLYH
WR KDYLQJ WZR ELUWKV VSDFHG E\ WZR WR WKUHH \HDUV� DQG WKDW WKHVH VFDOH HFRQRPLHV DUH ODUJH HQRXJK
WR GRPLQDWH WKH DYHUDJH HDUQLQJV SURILOHV RI WZLQ YV VLQJOHWRQ PRWKHUV HYHQ WKRXJK RQO\ DERXW
KDOI RI DOO ZRPHQ LQ RXU VDPSOH SURFHHG WR D VHFRQG ELUWK� 7KH VDPH SDWWHUQ LV HYLGHQW RQ WKH
H[WHQVLYH PDUJLQ RI HDUQLQJV� WKH G\QDPLFV RI HPSOR\PHQW SURILOHV GLVUXSWHG E\ WKH HYHQW RI ELUWK
ORRN EURDGO\ VLPLODU WR WKH G\QDPLFV RI WKH HDUQLQJV SURILOHV� FRQVLVWHQW ZLWK ZRPHQ LQ 6ZHGHQ
WDNLQJ WLPH RXW RI WKH ODERXU PDUNHW LQ WKH \HDUV MXVW DIWHU ELUWK EXW ZLWK PRVW ZRPHQ UHWXUQLQJ WR
ZRUN DIWHU� VHH 3DQHO % RI )LJXUH ���

0RVW UHVHDUFK RQ WKH FKLOG SHQDOW\ HVWLPDWHV ³UHGXFHG IRUP´ LPSDFWV RI HQWU\ WR SDUHQWKRRG
�ILUVW ELUWK�� DOORZLQJ WKDW VXEVHTXHQW ELUWKV PD\ H[DFHUEDWH WKH ORQJ UXQ SHQDOW\ RQ ZRPHQ¶V HDUQ�

��7KHVH UHVXOWV DUH IRU ILUVW ELUWK� 7KH SDWWHUQ RI UHVXOWV IRU KLJKHU RUGHU ELUWKV LV EURDGO\ VLPLODU� WKRXJK
DIWHU DQ LQLWLDO ODUJHU UHGXFWLRQ IRU WZLQV� WZLQ DQG VLQJOHWRQ PRWKHUV ODUJHO\ FRQYHUJH� JLYHQ IHZHU IXWXUH
ELUWKV IROORZLQJ VHFRQG ELUWKV� VHH $SSHQGL[ )LJXUH $��

��7KH\ XVH WKH XQLYHUVH RI ELUWKV LQ ����� ���� ZKLOH ZH XVH WKH XQLYHUVH RI ELUWKV LQ ���������� ,Q ERWK
WKHLU VWXG\ DQG RXUV� HDUQLQJV H[FOXGH PDQGDWHG VWDWH�SURYLGHG EHQHILWV�

��



LQJV� ZLWKRXW H[SOLFLWO\ PRGHOOLQJ RU HYHQ DFFRXQWLQJ IRU VXEVHTXHQW ELUWK� ,Q D SDSHU WKDW WDNHV
D PRUH VWUXFWXUDO DSSURDFK� $GGD HW DO� ������ SUHGLFW WKDW VKRUWHU ELUWK VSDFLQJ ZLOO GLPLQLVK WKH
ORQJ UXQ FKLOG SHQDOW\ DPRQJ ZRPHQ ZKR KDYH DW OHDVW WZR FKLOGUHQ E\ VKRUWHQLQJ WKH WLPH WKDW
ZRPHQ DUH RII ZRUN� :H SURYLGH ZKDW DSSHDUV WR EH WKH ILUVW HYLGHQFH WKDW WKLV FDUULHV WKURXJK WR
WKH FDVH RI WZLQ ELUWK� ZKHQ ELUWK VSDFLQJ DSSURDFKHV ]HUR�

6HFRQG� IRU DOO ELUWKV� IDWKHUV HDUQLQJV VKRZ D VPDOO VKRUW WHUP FKLOG SHQDOW\ EXW DIWHU WZR
\HDUV� WKLV VZLWFKHV VLJQ DQG QLQH \HDUV DIWHU WKHLU ILUVW ELUWK IDWKHUV HDUQ DERXW ��� PRUH WKDQ
WKH\ GLG EHIRUH ELUWK� D FKLOG SUHPLXP� 7KLV FRQWUDVWV ZLWK .OHYHQ HW DO� �����D� ZKR� IRU 6ZHGHQ�
VLPLODU WR RWKHU (XURSHDQ FRXQWULHV� ILQG QR ORQJ UXQ LPSDFW RI IDWKHUKRRG RQ HDUQLQJV� +RZHYHU
LW LV LQ OLQH ZLWK HDUO\ UHVXOWV IRU WKH 86 LQ �/XQGEHUJ DQG 5RVH� ������ 'LVWLQJXLVKLQJ WZLQ IURP
VLQJOHWRQ ELUWK UHYHDOV DQ H[FHVV FKLOG SHQDOW\ IURP WZLQ ELUWK� VLPLODU WR WKH GLS VHHQ IRU PRWKHUV�
DOEHLW PXFK VPDOOHU DW OHVV WKDQ ��� ,Q WKH ,9) SRSXODWLRQ� IDWKHUV RI WZLQV �VLPLODU WR PRWKHUV RI
WZLQV� H[KLELW D VPDOOHU WZLQ SHQDOW\� ,Q WKH QRQ�,9) SRSXODWLRQ� IDWKHUV RI VLQJOHWRQV DQG WZLQV
OLH RQ WKH VDPH WUDMHFWRU\�

$ WKLUG ILQGLQJ LV WKDW WKH ORQJ UXQ FKLOG SHQDOW\ LV VPDOOHU DPRQJ ZRPHQ XVLQJ ,9) WKDQ LQ WKH
UHVW RI WKH SRSXODWLRQ� 7KLV LV FRQVLVWHQW ZLWK WKH IDFW WKDW ZRPHQ XVLQJ ,9) DUH ROGHU DQG PRUH
HGXFDWHG DQG WKXV PRUH LQYHVWHG LQ WKHLU FDUHHUV EHIRUH WKH\ JLYH ELUWK� 7KH\ DUH OLNHO\ WR EH LQ
MREV ZLWK EHWWHU HPSOR\PHQW FRQGLWLRQV� DQG WKH\ DUH DOVR OLNHO\ WR PDNH FKRLFHV WKDW IDYRXU WKHLU
FDUHHUV� +RZHYHU� LW FRXOG KDYH JRQH WKH RWKHU ZD\� PDNLQJ WKLV D UHOHYDQW HPSLULFDO UHVXOW� :RPHQ
XQGHUWDNLQJ ,9) PD\ KDYH VWURQJHU SUHIHUHQFHV IRU KDYLQJ FKLOGUHQ� LQGLFDWHG E\ WKH IDFW WKDW ,9)
LV D YHU\ FOHDU IHUWLOLW\�VHHNLQJ FKRLFH ZKLFK LPSRVHV FRQVLGHUDEOH SV\FKLF LI QRW ILQDQFLDO FRVWV�
,I WKLV LV WKH FDVH WKHQ ZRPHQ XVLQJ ,9) FRXOG LQ SULQFLSOH FKRRVH WR FRPSURPLVH WKHLU HVWDEOLVKHG
FDUHHUV� IRU LQVWDQFH E\ PRYLQJ WR PRUH IOH[LEOH MREV� DW D JUHDWHU UDWH WKDQ ZRPHQ ZLWK QDWXUDO
ELUWKV� 7KH HYLGHQFH VXJJHVWV WKDW WKH IRUPHU RI WKHVH WZR IRUFHV GRPLQDWHV LQ 6ZHGHQ�

� $GGLWLRQDO 5HVXOWV

,Q WKLV VHFWLRQ ZH ILUVW SURYLGH UREXVWQHVV WHVWV RQ RXU DQDO\VLV RI LPSDFWV RI 6(7� DQG WKHQ GLVFXVV
KHWHURJHQHLW\ LQ LPSDFWV E\ FKDUDFWHULVWLFV RI WKH PRWKHUV� DQG SURYLGH D VNHWFK RI RXU DSSURDFK
WR D FRVW�EHQHILW DQDO\VLV RI WKH 6(7 UHIRUP�

��� 5REXVWQHVV FKHFNV

,Q WKH HPSLULFDO VWUDWHJ\ ODLG RXW LQ 6HFWLRQ � ZH VHW RXW WKH LGHQWLI\LQJ DVVXPSWLRQV� QRWHG FKDO�
OHQJHV WR LGHQWLILFDWLRQ DQG H[SODLQHG KRZ ZH DGGUHVV WKHVH� ,Q WKLV VHFWLRQ ZH SURYLGH WKH UHVXOWV
RI VSHFLILFDWLRQ FKHFNV DQG H[WHQVLRQV� UHIHUULQJ WKH UHDGHU WR 6HFWLRQ � IRU WKH PRWLYDWLQJ SULQFL�
SOHV�

(QGRJHQRXV VHOHFWLRQ LQWR ,9) 7KH VKDUH RI ,9) ELUWKV LQ DOO ELUWKV KDV LQFUHDVHG VHFXODUO\ VLQFH
WKH ����V� WUDFNLQJ FKDQJHV LQ WHFKQRORJ\� FRVWV� DQG DYDLODELOLW\ RI ,9)� DQG WKHUH LV QR HYLGHQFH

��



WKDW 6(7 SURPSWHG HLWKHU D KLJKHU RU ORZHU VKDUH RI ZRPHQ WR RSW IRU ,9)� VHH )LJXUH �D ZKLFK
VKRZV QR EUHDN LQ WUHQG LQ ����� 1HYHUWKHOHVV LI 6(7 SURPSWHG D FKDQJH LQ WKH FRPSRVLWLRQ RI
,9)�PRWKHUV WKLV ZRXOG PRGLI\ WKH H[WHQW WR ZKLFK ZH FDQ DWWDFK D FDXVDO LQWHUSUHWDWLRQ WR RXU
HVWLPDWHV�

:H LQYHVWLJDWH WKLV GLUHFWO\ E\ UHJUHVVLQJ HDFK RI D KRVW RI DYDLODEOH PRWKHU DQG IDWKHU FKDU�
DFWHULVWLFV RQ WKH WUHDWPHQW WHUP� LQ WKH VSLULW RI D WHVW RI EDODQFH� VHH 7DEOH $��� 2I WKH WZHOYH
FKDUDFWHULVWLFV� RQO\ RQH KDV D 0+7 DGMXVWHG p�YDOXH WKDW LQGLFDWHV LPEDODQFH� DIWHU 6(7� ,9)
ZRPHQ DUH ���� PRUH OLNHO\ WKDQ EHIRUH 6(7 WR KDYH D QDWLYH�ERUQ SDUWQHU��� ,Q DQ\ FDVH� WKHVH
GLIIHUHQFHV DUH VPDOO� DQG ZH FRQGLWLRQ IOH[LEO\ XSRQ DOO DYDLODEOH FKDUDFWHULVWLFV� :H DVVHVV VHQ�
VLWLYLW\ RI WKH HVWLPDWHV WR WKLV E\ SURGXFLQJ HVWLPDWHV LQ ZKLFK ZH GURS DOO FRQWUROV IRU SDUHQWDO
FKDUDFWHULVWLFV� 7KH FRHIILFLHQWV KDUGO\ PRYH� VHH )LJXUH � IRU NH\ RXWFRPHV� $SSHQGL[ )LJXUHV
$��$� IRU WKH UHVW�

)LQGLQJ OLPLWHG VHOHFWLRQ RQ D UDQJH RI REVHUYDEOHV PD\ OHDG XV WR H[SHFW OLPLWHG VHOHFWLRQ RQ
XQREVHUYDEOHV �DV LQ IRUPDO GHFRPSRVLWLRQ PHWKRGV SURSRVHG E\ $OWRQML HW DO� ������� :H QHY�
HUWKHOHVV LQYHVWLJDWH VHOHFWLRQ RQ XQREVHUYDEOHV E\ HVWLPDWLQJ D VSHFLILFDWLRQ ZLWK PRWKHU IL[HG
HIIHFWV� ,Q SUDFWLFH� ZKHQ WKH LQGHSHQGHQW YDULDEOH RI LQWHUHVW LV DQ LQWHUDFWLRQ WHUP WKH VWDQGDUG
DSSURDFK GRHV QRW SURYLGH PHDQLQJIXO HVWLPDWHV� HVVHQWLDOO\ EHFDXVH WKH LGHQWLI\LQJ YDULDWLRQ LQ�
FOXGHV FRPSDULVRQV WKDW DUH QRW VHQVLEOH� 7KLV LV H[SODLQHG LQ $SSHQGL[ &� ZKHUH ZH LGHQWLI\
WKH VXEVHW RI FRPSDULVRQV WKDW LV VHQVLEOH� 3RROLQJ WKHVH� ZH HVWLPDWH WKH PRWKHU IL[HG HIIHFWV
VSHFLILFDWLRQ RQ D VDPSOH UHVWULFWHG WR ZRPHQ ZLWK DW OHDVW WZR SUHJQDQFLHV �DERXW ��� RI DOO
,9) PRWKHUV�� 7DEOH &� VKRZV WKDW WKH 6(7 PDQGDWH OHDGV WR VLJQLILFDQW LQFUHDVHV LQ IHUWLOLW\�
ELUWK ZHLJKW� LQIDQW VXUYLYDO DQG HDUQLQJV LQ WKLV VHOHFWHG VXEVDPSOH� LQ OLQH ZLWK WKH EHQFKPDUN
HVWLPDWHV��� 7KH VHTXHQFH RI WHVWV RI VHOHFWLRQ RQ PRWKHU�OHYHO REVHUYDEOHV DQG XQREVHUYDEOHV
WRJHWKHU LQGLFDWHV WKDW RXU HVWLPDWHV DUH QRW FRQWDPLQDWHG E\ VHOHFWLRQ LQWR 6(7�

'LIIHUHQWLDO WUHQGV IRU ,9) YV QRQ�,9) RXWFRPHV 7DEOH $� UHYHDOV FOHDU VHOHFWLRQ LQWR ,9) RQ
SDUHQWDO FKDUDFWHULVWLFV� EXW WKH GLIIHUHQFH�LQ�GLIIHUHQFH HVWLPDWRU GRHV QRW UHTXLUH WKDW WKH WUHDWHG
DQG FRQWURO JURXSV DUH PDWFKHG LQ OHYHOV� RQO\ LQ WUHQGV� 7KH HYHQW VWXG\ SORWV GLVFXVVHG LQ WKH
SUHYLRXV VHFWLRQ� LQ JHQHUDO� VKRZ QR HYLGHQFH RI GLIIHUHQWLDO SUH�WUHQGV� +RZHYHU� IOXFWXDWLRQV LQ
WKH SUH�UHIRUP FRHIILFLHQWV DUH FRQVLVWHQW ZLWK RXWFRPH WUHQGV FKDQJLQJ D \HDU EHIRUH WKH UHIRUP�
7KLV LV LQ OLQH ZLWK QHZ VFLHQWLILF HYLGHQFH EHLQJ GLVVHPLQDWHG LQ DGYDQFH RI WKH PDQGDWH� OHDGLQJ
PHGLFDO SURIHVVLRQDOV WR DGYRFDWH HOHFWLYH 6(7 IURP ����� 7R DGGUHVV WKLV ZH UH�HVWLPDWH 6(7

��7KH XQDGMXVWHG p�YDOXHV DGGLWLRQDOO\ SRLQW WR DQ LQFUHDVH RI DERXW �� LQ WKH VKDUH RI ERWK PRWKHUV DQG
IDWKHUV ZLWK WHUWLDU\ HGXFDWLRQ� ZKLFK PD\ UHIOHFW DQ XQGHUO\LQJ WUHQG LQ HGXFDWLRQ WRJHWKHU ZLWK WKH IDFW
WKDW ,9)�XVHUV DUH FRQVLVWHQWO\ PRUH HGXFDWHG WKDQ RWKHU ZRPHQ�

��:H ILQG QR VLJQLILFDQW LPSDFWV RQ WKH RWKHU RXWFRPHV� ,Q SULQFLSOH WKLV FRXOG EH EHFDXVH WKH RWKHU
RXWFRPHV DUH GULYHQ E\ HQGRJHQRXV VHOHFWLRQ RI ZRPHQ LQWR ,9) �XQOLNHO\ JLYHQ WKH EDODQFH WHVWV DQG
UREXVWQHVV WR DGGLQJ YV GURSSLQJ FRQWUROV IRU FKDUDFWHULVWLFV� DV ZHOO DV WKH WUHQG WHVWV GLVFXVVHG QH[W�� RU E\
WKH VDPSOH EHLQJ VHOHFWHG E\ FRQVWUXFWLRQ �XQOLNHO\ JLYHQ VLPLODULW\ RI WKH HVWLPDWHV IRU WKH RXWFRPHV IRU
ZKLFK VLJQLILFDQFH SHUVLVWV ZLWK PRWKHU IL[HG HIIHFWV�� RU EHFDXVH ZH DUH XQGHUSRZHUHG WR GHWHFW HIIHFWV�
7KH ODVW VHHPV PRVW OLNHO\± WKH PRWKHU )( HVWLPDWHV LQ 7DEOH &� DUH HVWLPDWHG RQ EDUHO\ ����� REVHUYDWLRQV�
ZKLOH WKH EHQFKPDUN VDPSOH FRQWDLQV DERXW ������� REVHUYDWLRQV�

��



LPSDFWV GURSSLQJ WKH \HDUV ���������� DQG WKH FRHIILFLHQW RI LQWHUHVW LV FORVH WR LGHQWLFDO� VHH
)LJXUHV �� $� DQG $�� 7KLV VSHFLILFDWLRQ FKHFNV DOVR FRQILUPV WKDW RXU HVWLPDWHV DUH QRW VHQVLWLYH
WR PHDVXUHPHQW HUURU LQ WKH GDWH RI FRQFHSWLRQ� ZKLFK ZH HVWLPDWH XVLQJ LQIRUPDWLRQ RQ ELUWK
GDWH���

:H QHYHUWKHOHVV LQYHVWLJDWH VHQVLWLYLW\ WR DGMXVWLQJ IRU WUHQGV� )LUVW� ZH FRQWURO IRU HYHU\ SDU�
HQW FKDUDFWHULVWLF LQWHUDFWHG ZLWK D OLQHDU WUHQG� 7KLV DOORZV WKDW WKH RXWFRPHV �H�J� ELUWK ZHLJKW� RU
ZRPHQ¶V HDUQLQJV� HYROYHG GLIIHUHQWO\ RYHU WLPH IRU ZRPHQ ZLWK GLIIHUHQW FKDUDFWHULVWLFV �H�J� HG�
XFDWLRQ RU DJH�� ,I WKH\ GLG� DQG LI ,9)�XVHUV KDG GLIIHUHQW FKDUDFWHULVWLFV� WKHQ WKLV FRXOG PDQLIHVW
DV D YLRODWLRQ RI WKH SUH�WUHQGV DVVXPSWLRQ� (VWLPDWHV FRQGLWLRQDO RQ WUHQGV LQ FKDUDFWHULVWLFV DUH
QRW VLJQLILFDQWO\ GLIIHUHQW IURP WKH EDVHOLQH HVWLPDWHV� DV GRFXPHQWHG LQ WKH SORWV ODEHOOHG ³7UHQGV
LQ 3DUHQW´ LQ )LJXUHV �� $� DQG $��

7KH VDPH )LJXUHV GLVSOD\ HVWLPDWHV RI D PRUH GHPDQGLQJ VSHFLILFDWLRQ WKDW DGGLWLRQDOO\ DOORZV
WKH WUHQGV LQ SDUHQWDO FKDUDFWHULVWLFV WR EUHDN LQ ����� WKH GDWH RI WKH 6(7 UHIRUP� 7KLV DGMXVWV
PRUH IOH[LEO\ IRU VHOHFWLRQ LQWR ,9)� DQG DOVR DGMXVWV IRU VHOHFWLRQ LQWR 6(7� 7KH PDJQLWXGH RI
WKH WUHDWPHQW HIIHFW QRZ PRYHV D ELW EXW� LQ JHQHUDO� WKH EDVHOLQH UHVXOWV FRQWLQXH WR KROG��� 7KH
VWDELOLW\ RI WKH UHVXOWV WR WKHVH VSHFLILFDWLRQ FKHFNV LV FRQVLVWHQW ZLWK RXU ILQGLQJ� UHSRUWHG LQ WKH
SUHYLRXV VHFWLRQ� WKDW LPSDFWV RI WKH 6(7 UHIRUP RQ WKH DQDO\VHG RXWFRPHV DUH� LQ JHQHUDO� HYLGHQW
DFURVV SDUHQWV ZLWK GLIIHUHQW DJH� HGXFDWLRQ DQG KHDOWK FKDUDFWHULVWLFV�

7R DOORZ WKDW WKH HYHQW VWXGLHV DUH XQGHUSRZHUHG WR GHWHFW SUH�WUHQGV� DQG DGGLWLRQDOO\ WR DOORZ
IRU D PRUH IOH[LEOH FODVV RI SDUDOOHO WUHQG DVVXPSWLRQV ZKHUH FRXQWHUIDFWXDO WUHQGV FDQ IXUWKHU
GLYHUJH IURP OLQHDULW\ EHWZHHQ VXEVHTXHQW SHULRGV� ZH HVWLPDWH ERXQGV RQ WKH G\QDPLF SRVW�6(7
FRHIILFLHQWV XVLQJ WKH KRQHVW 'L' HVWLPDWRU RI 5DPEDFKDQ DQG 5RWK ������� 6HH )LJXUH � IRU
NH\ RXWFRPHV DQG $��$� IRU DOO RWKHU RXWFRPHV� 7KH EDVHOLQH HVWLPDWHV ODUJHO\ VWDQG XS WR WKLV
VSHFLILFDWLRQ FKHFN���

&RQVLGHU IRU H[DPSOH UDWHV RI WZLQQLQJ� GRFXPHQWHG LQ )LJXUH �D� 3UH�HYHQW OHDG FRHIILFLHQWV
IURP �� WR �� VXJJHVW D YHU\ PRGHUDWH GRZQZDUG WUHQG LI D OLQH LV WUDFHG WKURXJK SRLQW HVWLPDWHV
LQ WKHVH SHULRGV �LQFOXGLQJ D EDVHOLQH � LQ \HDU ��� DV HYLGHQW DOVR LQ )LJXUH %�D�� :H FDQ WUDFH

��7KH HVWLPDWHV DUH DOVR UREXVW WR UHPRYLQJ WKH UHJLRQ RI 6NnQH ZKLFK PDQGDWHG 6(7 LQ ����� 7KHVH
UHVXOWV DUH QRW VKRZQ EHFDXVH� LQ SULQFLSOH� SHRSOH FRXOG PLJUDWH WR 6NnQH IRU WKH SURFHGXUH DQG JLYH ELUWK
LQ WKHLU KRPH FRXQW\� WKH\ DUH KRZHYHU DYDLODEOH LQ DQ HDUOLHU ZRUNLQJ SDSHU YHUVLRQ RI WKH SDSHU� �%KDORWUD
HW DO�� ������ :H DOVR QRWH WKHUH WKDW LQ ���� 6ZHGHQ VWDUWHG WR RIIHU VDPH�VH[ FRXSOHV SXEOLFO\ IXQGHG DFFHVV
WR IHUWLOLW\ WUHDWPHQWV LQFOXGLQJ ,9)� 6DPH�VH[ FRXSOHV WHQG WR KDYH KLJKHU VRFLRHFRQRPLF VWDWXV �$KPHG
HW DO�� ����E�D� EXW WKHLU FKLOGUHQ WHQG WR KDYH ZRUVH ELUWK RXWFRPHV� DW OHDVW DV REVHUYHG LQ ORZHU ELUWK
ZHLJKW �$OGpQ HW DO�� ������ 7R DFFRXQW IRU WKLV OHJLVODWLYH FKDQJH ZH UHVWULFWHG WKH VDPSOH WR FRQFHSWLRQV
RFFXUULQJ GXULQJ ���������� 7KH HVWLPDWHV DUH VLPLODU EXW IRU SDUVLPRQ\� DUH QRW GLVSOD\HG DV WKH QXPEHU
RI FKLOGUHQ ERUQ WR OHVELDQ SDUHQWV GXULQJ ��������� LV RQO\ ����

��,QFOXVLRQ RI WUHQGV WKDW DUH DOORZHG WR EUHDN LQ WKH \HDU RI 6(7 WHQGV WR UHGXFH WKH LPSDFW RI 6(7�
H[FHSW IRU LQIDQW PRUWDOLW\ DQG VLFNQHVV EHQHILWV ZKHQ LW LQFUHDVHV LW EXW� LQ JHQHUDO� WKH QHZ HVWLPDWHV DUH
QRW VLJQLILFDQWO\ GLIIHUHQW IURP WKH EHQFKPDUN�

��$PRQJ QRWDEOH FKDQJHV DUH WKDW WKH $3*$5 VFRUH QR ORQJHU VKRZV D VLJQLILFDQW LPSURYHPHQW� EXW
LQIDQW PRUWDOLW\ VKRZV D VLJQLILFDQW GHFOLQH QRZ KDYLQJ EHHQ LQVLJQLILFDQW HDUOLHU� 7KHVH DUH WZR RI VHYHUDO
RXWFRPHV�

��



WKLV IRUZDUG DV WKH FRXQWHUIDFWXDO WUHQG LQ SODFH RI D SDUDOOHO WUHQG VWULFWO\ DW WKH ]HUR OLQH� ZKLFK
VXJJHVWV WKDW UDWHV RI WZLQQLQJ PD\ KDYH VOLJKWO\ GHFUHDVHG DPRQJ ,9) ZRPHQ FRPSDUHG WR WKHLU
QRQ�,9) FRXQWHUSDUWV� HYHQ LQ WKH DEVHQFH RI 6(7� &RQVLGHULQJ WKLV VOLJKW GHFOLQH DV WKH FRXQ�
WHUIDFWXDO WUHQG WKXV VKLIWV FRQILGHQFH LQWHUYDOV LQ WKH GLUHFWLRQ RI WKH ]HUR OLQH� WKRXJK WKH\ DUH
VWLOO ORFDWHG VLJQLILFDQWO\ EHORZ �� $GGLWLRQDOO\� ZH DOORZ IXUWKHU GLYHUJHQFH IURP OLQHDULW\ E\ WKH
YDOXHV LQGLFDWHG DV M � )RU H[DPSOH� LQ WKH PRVW GHPDQGLQJ FDVH� ZH DOORZ UDWHV RI WZLQQLQJ WR
IXUWKHU GLYHUJH E\ DV PXFK DV � SHUFHQWDJH SRLQW SHU \HDU ZKHQ FRQVLGHULQJ FRXQWHUIDFWXDO WUHQGV�
JHQHUDWLQJ ERXQGV EDVHG RQ PRVW WKH H[WUHPH ORZHU DQG XSSHU FRQILGHQFH LQWHUYDOV HQFRXQWHUHG�
,Q HDFK RI ODJV �� �� � DQG �� WKH ERXQGV DUH VWLOO LQIRUPDWLYH XQGHU WKHVH TXLWH GHPDQGLQJ DV�
VXPSWLRQV� EHFRPLQJ LQVLJQLILFDQW RQO\ DW ODJ � JLYHQ WKH DFFXPXODWLRQ RI XQFHUWDLQW\ RYHU WLPH�
6LPLODU VXFK LQWHUSUHWDWLRQV FDQ EH PDGH IRU DOO RXWFRPHV DQG ERXQGV SORWWHG LQ )LJXUHV �� $� DQG
$��

,I RQH LV FRQFHUQHG DERXW RPLWWHG WUHQGV ELDVLQJ HVWLPDWHV� LW LV RIWHQ XVHIXO WR EH DEOH WR LGHQWLI\
D SODFHER H[SHULPHQW� 6LQFH ZH LQYHVWLJDWH LPSDFWV RI D PDQGDWH DQG WKHUH ZHUH GRFXPHQWHG
H[FHSWLRQV WR WKH PDQGDWH� ZH DUH DEOH WR OHYHUDJH WKLV� :H HVWLPDWH LPSDFWV IRU ZRPHQ RYHU WKH
DJH RI �� DV WKH\ ZHUH H[HPSW IURP WKH PDQGDWH� 6HH )LJXUH �� DQG $SSHQGL[ )LJXUHV $��$�
ZKLFK VKRZ WKDW� FRQVLVWHQW ZLWK WKLV� LQ JHQHUDO� ZH VHH HLWKHU PXWHG HIIHFWV RU QR HIIHFWV RI 6(7
LQ WKLV JURXS� 7KLV LV QRW WKH LGHDO SODFHER EHFDXVH ROGHU ZRPHQ QHHGHG WR HOHFWLYHO\ RSW�RXW RI
6(7 �DQG LQGHHG� ZH REVHUYH D VPDOO UHGXFWLRQ RI WZLQQLQJ HYHQ LQ WKLV JURXS�� DQG EHFDXVH ROGHU
ZRPHQ PD\ KDYH GLIIHUHQW RXWFRPHV IRU ELRORJLFDO UHDVRQV�

:H FRQFOXGH ZLWK D GLVFXVVLRQ RI SRVVLEOH PLVFODVVLILFDWLRQ� &RPSDULQJ WKH 0HGLFDO %LUWK
5HJLVWU\ ZLWK QDWLRQDO ,9) GDWD� LW VHHPV WKDW LW FRUUHFWO\ LGHQWLILHV EHWZHHQ �� DQG �� SHUFHQW RI
DOO ,9) ELUWKV� 7KXV �� WR �� SHUFHQW RI ,9) ELUWKV PD\ EH LQFRUUHFWO\ UHFRUGHG DV QRQ�,9) ELUWKV�
7KLV LV D VHFRQG RUGHU FRQFHUQ IRU WZR UHDVRQV� )LUVW LW ZLOO FRQWDPLQDWH WKH FRQWURO JURXS DQG
OHDG WR XQGHU�HVWLPDWLRQ RI WKH LPSDFWV RI 6(7� 6HFRQG� WKH VL]H RI WKH WUHDWHG JURXS �,9) XVHUV�
LV VR PXFK VPDOOHU WKDQ WKH VL]H RI WKH FRQWURO JURXS �PRWKHUV ZKR GR QRW XVH ,9)� WKDW� HYHQ LI
WKH LPSDFW RI WKH UHIRUP LV YHU\ ODUJH� LW LV XQOLNHO\ WKDW WKH ��� RI PLV�FODVVLILHG ,9) ELUWKV ZLOO
LPSDFW DYHUDJHV LQ WKH FRQWURO JURXS LQ DQ\ VXEVWDQWLYH ZD\� 7R VHH WKLV� FRQVLGHU WKDW WKH QXPEHU
RI REVHUYHG ,9) ELUWKV LQ WKH 0HGLFDO %LUWK 5HJLVWU\ LV ������� DQG WKH QXPEHU RI QRQ�,9) ELUWKV
LV �������� ,QIODWLQJ WKH QXPEHU RI ,9) ELUWKV IURP �� WR ���� LPSOLHV WKDW ����� ,9) ELUWKV DUH
LQFRUUHFWO\ FODVVLILHG DV QRQ�,9) ELUWKV� 7KLV LV RQO\ VOLJKWO\ PRUH WKDQ �� RI QRQ�,9) ELUWKV� :H
SURYLGH DGGLWLRQDO GLVFXVVLRQ� DV ZHOO DV D FDOFXODWLRQ RI WKH �VPDOO� PDJQLWXGH RI DQ\ H[SHFWHG
DWWHQXDWLRQ IRU WKH ZRUVW FDVH RI ��� PLV�FODVVLILHG LQ $SSHQGL[ )�

��� +HWHURJHQHLW\ LQ LPSDFWV RI WKH 6(7 UHIRUP

:H LQYHVWLJDWHG KHWHURJHQHLW\ E\ FDWHJRULHV RI PRWKHU¶V SDULW\ �ELUWK RUGHU�� DJH DW ELUWK� HGXFDWLRQ
DQG %0,� 7KH VKDUHV RI ZRPHQ LQ HDFK RI WKHVH JURXSV ZKR XVH ,9) DUH SURYLGHG LQ 7DEOH $�� )RU
VHOHFWHG RXWFRPHV WKH HVWLPDWHV DUH LQ )LJXUH ��� DOO RWKHU HVWLPDWHV EHLQJ LQ $SSHQGL[ )LJXUHV $�
�IRU FKLOG RXWFRPHV� DQG $� �IRU SDUHQW�OHYHO RXWFRPHV�� 7KH KHDGOLQH UHVXOW LV WKDW WKH LPSDFWV

��



RI 6(7 DUH IDLUO\ SHUYDVLYH E\ PDUNHUV RI WKH GHPRJUDSKLFV� KHDOWK DQG HGXFDWLRQ RI ZRPHQ� 7KH
UHVXOWV DUH GHWDLOHG LQ $SSHQGL[ '�

��� $ EDFN�RI�WKH HQYHORSH FRVW�EHQHILW DQDO\VLV RI WKH 6(7 PDQGDWH

*LYHQ WKH EHQHILWV GRFXPHQWHG RYHU D UDQJH RI RXWFRPHV� DQG FRVWV LPSOLFLW LQ FRQGXFWLQJ 6(7
UDWKHU WKDQ '(7 SURFHGXUHV� ZH VHHN WR REWDLQ D JOREDO LGHD RI WKH UHIRUP¶V LPSOLFDWLRQV E\ FRQ�
GXFWLQJ D EDFN�RI�WKH�HQYHORSH FRVW�EHQHILW DQDO\VLV� )XOO GHWDLOV RI WKHVH FDOFXODWLRQV DUH SURYLGHG
LQ $SSHQGL[ (� ZKLFK ZH VXPPDULVH KHUH�

7KH ILQDQFLDO FRVWV RI 6(7 DUH HTXDO WR WKH FRVWV RI '(7� DV VKRZQ LQ WKH UHLPEXUVHPHQW UHJLVWHU
PDLQWDLQHG E\ WKH 6ZHGLVK $VVRFLDWLRQ RI /RFDO $XWKRULWLHV DQG 5HJLRQV� +RZHYHU� ZH DGMXVW WKH
FRVWV RI 6(7 �YV '(7� XSZDUG WR DFFRXQW IRU D �� SS GLIIHUHQFH LQ WKH SUREDELOLW\ RI D OLYH ELUWK
EHWZHHQ '(7 DQG 6(7� ZKLFK LV ��� YV ���� :H HVWLPDWH VKRUW UXQ EHQHILWV WR LQFOXGH WKH FRVWV RI
KRVSLWDO QLJKWV DQG HPHUJHQF\ &�VHFWLRQV DYHUWHG� DQG LQFUHDVHG SRVW�ELUWK HDUQLQJV� :H HVWLPDWH
ORQJ UXQ EHQHILWV E\ XVLQJ HVWLPDWHV DYDLODEOH LQ WKH OLWHUDWXUH WKDW DOORZ XV WR SURMHFW WKH UHGXFHG
SUREDELOLW\ RI ORZ ELUWK ZHLJKW RQWR IXWXUH OLIHWLPH HDUQLQJV IRU DIIHFWHG FKLOGUHQ�

7DNHQ WRJHWKHU RYHU WKH OLIHWLPH RI WKH PRWKHU DQG FKLOG WKH EHQHILWV IURP PDQGDWLQJ 6(7
RYHUZKHOP LWV FRVWV E\ D IDFWRU RI ���� ,I ZH FRQVLGHUHG RQO\ VKRUW UXQ EHQHILWV �WKDW LQFOXGH
PRWKHU¶V HDUQLQJV LQ WKH � \HDUV IROORZLQJ ELUWK EXW H[FOXGH WKH HDUQLQJV RI FKLOGUHQ RQFH WKH\
JURZ XS� WKLV UDWLR LV VPDOOHU EXW VWLOO H[FHHGV FRVWV E\ D IDFWRU RI ��� :H XQGHU�HVWLPDWH WKH VKRUW
UXQ EHQHILWV E\ YLUWXH RI LJQRULQJ WKH PHGLFDO FDUH FRVWV DYHUWHG RQ DFFRXQW RI UHGXFHG PRUELGLWLHV
DPRQJ ZRPHQ DQG FKLOGUHQ WKDW DUH QRW FDSWXUHG E\ KRVSLWDO QLJKWV� :H XQGHU�HVWLPDWH WKH ORQJ
UXQ EHQHILWV WR WKH H[WHQW WKDW ZH �D� SURMHFW IRUZDUG RQO\ WKH HFRQRPLF JDLQV WR ELUWK ZHLJKW
LPSURYHPHQWV DQG QRW� IRU LQVWDQFH� LPSURYHPHQWV LQ ELUWK OHQJWK RU KHDG FLUFXPIHUHQFH DQG �E�
ZH VXPPDUL]H HFRQRPLF JDLQV LQ HDUQLQJV� UDWKHU WKDQ DOVR DFFRXQWLQJ IRU WKH LPSDFWV RI HDUO\ OLIH
KHDOWK LPSURYHPHQWV RQ RWKHU GLPHQVLRQV LQFOXGLQJ FRJQLWLYH DWWDLQPHQW� HPSOR\PHQW DQG OLIH
H[SHFWDQF\ ZKLFK PD\ KDYH LPSDFWV EH\RQG HDUQLQJV RQ QH[W JHQHUDWLRQ SURGXFWLYLW\ RU RQ KHDOWK
FDUH FRVWV���

� &RQFOXVLRQ

/LQNLQJ DGPLQLVWUDWLYH GDWD IURP VHYHUDO VRXUFHV DW WKH LQGLYLGXDO OHYHO WR FUHDWH ORQJLWXGLQDO GDWD
IRU DOO ELUWKV LQ 6ZHGHQ GXULQJ ���������� ZH SURYLGH D FRPSUHKHQVLYH H[DPLQDWLRQ RI FDXVDO
HIIHFWV RI D ���� UHIRUP WKDW PDQGDWHG VLQJOH HPEU\R WUDQVIHU �6(7� LQ ,9) IHUWLOLW\ WUHDWPHQW�
GLVSODFLQJ WKH GHIDXOW RI GRXEOH HPEU\R WUDQVIHUV �'(7�� :H ILQG WKDW� DIWHU 6(7� ZRPHQ XVLQJ

��8VLQJ 6ZHGLVK GDWD� %KDORWUD HW DO� ������ GHPRQVWUDWH ODUJH LPSDFWV RI DQ HDUO\ FKLOG KHDOWK LQWHUYHQ�
WRQ RQ ODWHU OLIH FKURQLF GLVHDVH DQG OLIH H[SHFWDQF\� %KDORWUD HW DO� ������ GHPRQVWUDWH LPSDFWV RQ FRJQLWLYH
DWWDLQPHQW DQG HPSOR\PHQW LQ DGGLWLRQ WR HDUQLQJV� DOVR IRU 6ZHGHQ DQG HVWLPDWHV IRU RWKHU FRXQWULHV DUH
VXUYH\HG LQ $OPRQG HW DO� ������� $ QXPEHU RI VWXGLHV VKRZ WKDW SDUHQWDO KXPDQ FDSLWDO KDV FDXVDO LPSDFWV
RQ QH[W JHQHUDWLRQ KXPDQ FDSLWDO�

��



,9) H[SHULHQFH D VKDUSO\ ORZHU SUREDELOLW\ RI WZLQ ELUWK� EHWWHU FKLOG DQGPDWHUQDO KHDOWK DQG KLJKHU
HDUQLQJV LQ WKH QLQH \HDUV IROORZLQJ ELUWK� :H HVWLPDWH WKDW WKH EHQHILWV IORZLQJ IURP 6(7 YDVWO\
RXWZHLJK LWV FRVWV� 2XU ILQGLQJV DUH LPSRUWDQW DV ,9) LV QRZ D NH\ IHDWXUH RI WKH UHSURGXFWLYH
ODQGVFDSH DQG OLNHO\ WR FRQWLQXH WR LQFUHDVH� HVSHFLDOO\ DV LW EHFRPHV PRUH UHDGLO\ DFFHVVLEOH WR
ZRPHQ LQ SRRUHU FRXQWULHV� 2XU UHVXOWV DUH PRUH EURDGO\ UHOHYDQW WR WKH ULVLQJ VKDUH RI WZLQ ELUWKV
DPRQJ ZRPHQ QRW XVLQJ ,9)� GULYHQ E\ ERWK GHOD\HG SDUHQWKRRG DQG LPSURYHPHQWV LQ PDWHUQDO
KHDOWK�

7KH RWKHU VLJQLILFDQW FRQWULEXWLRQ RI WKLV SDSHU LV WR D JURZLQJ OLWHUDWXUH RQ WKH FKLOG SHQDOW\�
:H SURYLGH WKH ILUVW HVWLPDWHV RI WKH FKLOG SHQDOW\ IRU WZLQ ELUWKV DV FRPSDUHG ZLWK VLQJOHWRQ ELUWKV�
&RQVLVWHQW ZLWK OD\ SULRUV� ZH ILQG WKDW ZRPHQ¶V HDUQLQJV DQG HPSOR\PHQW WDNH D ODUJHU KLW LQ WKH
WZR \HDUV IROORZLQJ ELUWK LI WKHLU ILUVW ELUWK UHVXOWV LQ WZLQV� +RZHYHU� DIWHU WKLV WKH\ FRPSOHWHO\
FDWFK XS ZLWK PRWKHUV RI VLQJOHWRQV DQG� QLQH \HDUV DIWHU ELUWK� PRWKHUV ZKR VWDUWHG RXW ZLWK WZLQV
VKRZ D VOLJKWO\ VPDOOHU FKLOG SHQDOW\ WKDQ PRWKHUV ZKR VWDUWHG RXW ZLWK VLQJOHWRQV� 7KLV DSSHDUV
WR EH EHFDXVH DERXW KDOI RI DOO ZRPHQ ZLWK VLQJOHWRQ ILUVW ELUWKV KDYH D VXEVHTXHQW ELUWK DQG WKXV
VXIIHU WZR GLVWLQFW FDUHHU LQWHUUXSWLRQV� :KLOH KDYLQJ WZR FKLOGUHQ DW RQFH FRQIOLFWV ZLWK FDUHHUV
IRU D VKRUW WLPH� LQ WKH ORQJ UXQ LW DSSHDUV WR GHOLYHU VFDOH HFRQRPLHV�

��



5HIHUHQFHV

$EUDPRZLW]� -� ������� ³7XUQLQJ EDFN WKH WLFNLQJ FORFN� WKH HIIHFW RI LQFUHDVHG DIIRUGDELOLW\ RI DV�
VLVWHG UHSURGXFWLYH WHFKQRORJ\ RQZRPHQ¶VPDUULDJH WLPLQJ�´ -RXUQDO RI 3RSXODWLRQ (FRQRPLFV�
��� ���±����

$GGD� -�� &� 'XVWPDQQ� DQG .� 6WHYHQV ������� ³7KH FDUHHU FRVWV RI FKLOGUHQ�´ -RXUQDO RI 3ROLWLFDO
(FRQRP\� ���� ���±����

$KPHG� $� 0�� /� $QGHUVVRQ� DQG 0� +DPPDUVWHGW �����D�� ³,QWHU�DQG ,QWUD�+RXVHKROG (DUQ�
LQJV 'LIIHUHQWLDOV DPRQJ +RPRVH[XDO DQG +HWHURVH[XDO &RXSOHV�´ %ULWLVK -RXUQDO RI ,QGXVWULDO
5HODWLRQV� ���

$KPHG� $� 0�� /� $QGHUVVRQ� 0� +DPPDUVWHGW� HW DO� �����E�� ³6H[XDO RULHQWDWLRQ DQG RFFXSD�
WLRQDO UDQN�´ (FRQRPLFV %XOOHWLQ� ��� ����±�����

$L]HU� $� ������� ³7KH *HQGHU :DJH *DS DQG 'RPHVWLF 9LROHQFH�´ $PHULFDQ (FRQRPLF 5HYLHZ�
���� ����±���

$OGpQ� /�� $� %MRUNOXQG� DQG 0� +DPPDUVWHGW ������� ³(DUO\ +HDOWK DQG 6FKRRO 2XWFRPHV IRU
&KLOGUHQZLWK /HVELDQ 3DUHQWV� (YLGHQFH IURP6ZHGHQ�´ ,=$'LVFXVVLRQ 3DSHUV ������ ,QVWLWXWH
RI /DERU (FRQRPLFV �,=$��

$OGHUPDQ� +�� 0� /RNVKLQ� DQG 6� 5DG\DNLQ ������� ³7DOO FODLPV� 0RUWDOLW\ VHOHFWLRQ DQG WKH
KHLJKW RI FKLOGUHQ LQ ,QGLD�´ (FRQRPLFV 	 +XPDQ %LRORJ\� �� ���±����

$OP� $� ������� ³2OLND UHJOHU L ROLND ODQGVWLQJ�´ *HIOH 'DJEODG�

$OPRQG� '�� -� &XUULH� DQG 9� 'XTXH ������� ³&KLOGKRRG &LUFXPVWDQFHV DQG $GXOW 2XWFRPHV� $FW
,,�´ -RXUQDO RI (FRQRPLF /LWHUDWXUH� ��� ����±�����

$OPRQG� '�� -� -� 'R\OH� $� (� .RZDOVNL� DQG +� :LOOLDPV ������� ³(VWLPDWLQJ 0DUJLQDO 5HWXUQV
WR 0HGLFDO &DUH� (YLGHQFH IURP $W�ULVN 1HZERUQV�´ 7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ����
���±����

$OWRQML� -� *�� 7� (� (OGHU� DQG &� 5� 7DEHU ������� ³6HOHFWLRQ RQ REVHUYHG DQG XQREVHUYHG YDUL�
DEOHV� $VVHVVLQJ WKH HIIHFWLYHQHVV RI &DWKROLF VFKRROV�´ -RXUQDO RI 3ROLWLFDO (FRQRP\� ����
���±����

$QDQDW� (� 2� DQG *� 0LFKDHOV ������� ³7KH (IIHFW RI 0DULWDO %UHDNXS RQ WKH ,QFRPH 'LVWULEXWLRQ
RI :RPHQ ZLWK &KLOGUHQ�´ 7KH -RXUQDO RI +XPDQ 5HVRXUFHV� ��� ���±����

$QHOO� $� ������� ³7KH 6ZHGLVK KHDOWK FDUH V\VWHP�´ 1HZ <RUN� 7KH &RPPRQZHDOWK )XQG�

$QJULVW� -� '� DQG:� 1� (YDQV ������� ³&KLOGUHQ DQG 7KHLU 3DUHQWV¶ /DERU 6XSSO\� (YLGHQFH IURP
([RJHQRXV 9DULDWLRQ LQ )DPLO\ 6L]H�´ 7KH $PHULFDQ (FRQRPLF 5HYLHZ� ��� ���±����

��



%DLOH\� 0� ������� ³0RUH 3RZHU WR WKH 3LOO� 7KH ,PSDFW RI &RQWUDFHSWLYH )UHHGRP RQ :RPHQ¶V
/LIH &\FOH /DERU 6XSSO\�´ 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ���� ���±����

%HHPVWHUERHU� 6�� 5� +RPEXUJ� 1� *RUWHU� 5� 6FKDWV� 3� +RPSHV� DQG &� /DPEDON ������� ³7KH
SDUDGR[ RI GHFOLQLQJ IHUWLOLW\ EXW LQFUHDVLQJ WZLQQLQJ UDWHV ZLWK DGYDQFLQJ PDWHUQDO DJH�´ +X�
PDQ 5HSURGXFWLRQ� ��� ����±�����

%HKUPDQ� -� 5� DQG 0� 5� 5RVHQ]ZHLJ ������� ³5HWXUQV WR ELUWKZHLJKW�´ 5HYLHZ RI (FRQRPLFV DQG
VWDWLVWLFV� ��� ���±����

%HUJK� &�� $� 7� .MHOOEHUJ� DQG 3��2� .DUOVWU|P ������� ³(WW lJJ YLG SURYU|UVEHIUXNWQLQJ�´ /lNDU�
WLGQLQJHQ� ���� ����±�����

%HUJK� 7�� $� (ULFVRQ� 7� +LOOHQVM|� .� 1\JUHQ� DQG 8��%� :HQQHUKROP ������� ³'HOLYHULHV DQG
FKLOGUHQ ERUQ DIWHU LQ�YLWUR IHUWLOLVDWLRQ LQ 6ZHGHQ ����±��� D UHWURVSHFWLYH FRKRUW VWXG\�´ 7KH
/DQFHW� ���� ����±�����

%HUQLHOO� ,�� /� %HUQLHOO� '� GH OD 0DWD� 0� (GR� DQG 0� 0DUFKLRQQL ������� ³*HQGHU JDSV LQ ODERU
LQIRUPDOLW\� 7KH PRWKHUKRRG HIIHFW�´ -RXUQDO RI 'HYHORSPHQW (FRQRPLFV� ���� �������

%KDORWUD� 6� DQG '� &ODUNH ������� ³7ZLQ %LUWK DQG 0DWHUQDO &RQGLWLRQ�´ 5HYLHZ RI (FRQRPLFV
DQG 6WDWLVWLFV� ���� ���±����

²²² ������� ³7KH 7ZLQ ,QVWUXPHQW� )HUWLOLW\ DQG +XPDQ &DSLWDO ,QYHVWPHQW�´ -RXUQDO RI WKH
(XURSHDQ (FRQRPLF $VVRFLDWLRQ� ��� ����±�����

%KDORWUD� 6�� '� &ODUNH� +� 0�KOUDG� DQG 0� 3DOPH ������� ³0XOWLSOH %LUWKV� %LUWK 4XDOLW\ DQG
0DWHUQDO /DERU 6XSSO\� $QDO\VLV RI ,9) 5HIRUP LQ 6ZHGHQ�´ :RUNLQJ 3DSHU 6HULHV ����� 5H�
VHDUFK ,QVWLWXWH RI ,QGXVWULDO (FRQRPLFV�

%KDORWUD� 6�� 0� .DUOVVRQ� DQG 7� 1LOVVRQ ������� ³,QIDQW KHDOWK DQG ORQJHYLW\� (YLGHQFH IURP D
KLVWRULFDO LQWHUYHQWLRQ LQ 6ZHGHQ�´ -RXUQDO RI WKH (XURSHDQ (FRQRPLF $VVRFLDWLRQ� MY[����

%KDORWUD� 6�� 0� .DUOVVRQ� 7� 1LOVVRQ� DQG 1� 6FKZDU] ������� ³,QIDQW +HDOWK� &RJQLWLYH 3HUIRU�
PDQFH DQG (DUQLQJV� (YLGHQFH IURP ,QFHSWLRQ RI WKH :HOIDUH 6WDWH LQ 6ZHGHQ�´ 7KH 5HYLHZ RI
(FRQRPLFV DQG 6WDWLVWLFV� �±���

%KDUDGZDM� 3�� .� 9� /¡NHQ� DQG &� 1HLOVRQ ������� ³(DUO\ /LIH +HDOWK ,QWHUYHQWLRQV DQG $FDGHPLF
$FKLHYHPHQW�´ $PHULFDQ (FRQRPLF 5HYLHZ� ���� ����±���

%LWOHU� 0� 3� ������� ³(IIHFWV RI ,QFUHDVHG $FFHVV WR ,QIHUWLOLW\ 7UHDWPHQW RQ ,QIDQW +HDOWK 2XW�
FRPHV� (YLGHQFH IURP 7ZLQ %LUWKV�´ PLPHR�

%LWOHU� 0� 3� DQG /� 6FKPLGW ������� ³8WLOL]DWLRQ RI ,QIHUWLOLW\ 7UHDWPHQWV� 7KH (IIHFWV RI ,QVXUDQFH
0DQGDWHV�´ 'HPRJUDSK\� ��� ���±����

%ODFN� 6� (�� 3� -� 'HYHUHX[� DQG .� *� 6DOYDQHV ������� ³)URP WKH FUDGOH WR WKH ODERU PDUNHW" 7KH
HIIHFW RI ELUWK ZHLJKW RQ DGXOW RXWFRPHV�´ 7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ���� ���±����

��



%URQDUV� 6� *� DQG -� *URJJHU ������� ³7KH (FRQRPLF &RQVHTXHQFHV RI 8QZHG 0RWKHUKRRG�
8VLQJ 7ZLQ %LUWKV DV D 1DWXUDO ([SHULPHQW�´ 7KH $PHULFDQ (FRQRPLF 5HYLHZ� ��� ����±�����

&DFHUHV�'HOSLDQR� -� ������� ³,V 7KHUH D &RVW $VVRFLDWHG ZLWK DQ ,QFUHDVH LQ )DPLO\ 6L]H %H�
\RQG &KLOG ,QYHVWPHQW" (YLGHQFH IURP 'HYHORSLQJ &RXQWULHV�´ 7KH %�(� -RXUQDO RI (FRQRPLF
$QDO\VLV 	 3ROLF\ �$GYDQFHV��

&RQOH\� '� DQG 5� *ODXEHU ������� ³3DUHQWDO (GXFDWLRQDO ,QYHVWPHQW DQG &KLOGUHQ¶V $FDGHPLF
5LVN� (VWLPDWHV RI WKH ,PSDFW RI 6LEVKLS 6L]H DQG %LUWK 2UGHU IURP ([RJHQRXV 9DULDWLRQV LQ
)HUWLOLW\�´ :RUNLQJ 3DSHU ������ 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

&ULQLWL� $�� $� 7K\HU� *� &KRZ� 3� /LQ� 1� .OHLQ� DQG 0� 6RXOHV ������� ³(OHFWLYH VLQJOH EODVWRF\VW
WUDQVIHU UHGXFHV WZLQ UDWHV ZLWKRXW FRPSURPLVLQJ SUHJQDQF\ UDWHV�´ )HUWLOLW\ DQG VWHULOLW\� ���
����±�����

&iFHUHV�'HOSLDQR� -� ������� ³7KH ,PSDFWV RI )DPLO\ 6L]H RQ ,QYHVWPHQW LQ &KLOG 4XDOLW\�´ -RXU�
QDO RI +XPDQ 5HVRXUFHV� ;/,� ���±����

'DKO� *� %� DQG (� 0RUHWWL ������� ³7KH 'HPDQG IRU 6RQV�´ 7KH 5HYLHZ RI (FRQRPLF 6WXGLHV� ���
����±�����

GH &KDLVHPDUWLQ� &� DQG ;� '¶+DXOWI°XLOOH ������� ³7ZR�:D\ )L[HG (IIHFWV (VWLPDWRUV ZLWK +HW�
HURJHQHRXV 7UHDWPHQW (IIHFWV�´ $PHULFDQ (FRQRPLF 5HYLHZ� ���� ����±���

GH 0RX]RQ� -�� 9� *RRVVHQV� 6� %KDWWDFKDU\D� -� &DVWLOOD� $� )HUUDUHWWL� 9� .RUVDN� 0� .XSND� .��*�
1\JUHQ� DQG $� 1\ERH $QGHUVHQ ������� ³$VVLVWHG UHSURGXFWLYH WHFKQRORJ\ LQ (XURSH� �����
UHVXOWV JHQHUDWHG IURP (XURSHDQ UHJLVWHUV E\ (6+5(�´ +XPDQ 5HSURGXFWLRQ� ��� ����±�����

'RHSNH� 0� DQG )� =LOLERWWL ������� ³7KH 0DFURHFRQRPLFV RI &KLOG /DERU 5HJXODWLRQ�´ $PHULFDQ
(FRQRPLF 5HYLHZ� ��� ����±�����

(NHFKL� &� ������� ³$GGUHVVLQJ LQHTXDOLW\ LQ IHUWLOLW\ WUHDWPHQW�´ 7KH /DQFHW� ���� ���±����

(ULFVRQ� $� DQG %� .lOOpQ ������� ³&RQJHQLWDO PDOIRUPDWLRQV LQ LQIDQWV ERUQ DIWHU ,9)� D
SRSXODWLRQ�EDVHG VWXG\�´ +XPDQ 5HSURGXFWLRQ� ��� ���±����

(XURSHDQ 6RFLHW\ RI +XPDQ 5HSURGXFWLRQ DQG (PEU\RORJ\ ������� ³0RUH WKDQ � PLOOLRQ EDELHV
ERUQ IURP ,9) VLQFH WKH ZRUOG¶V ILUVW LQ ����� (XURSHDQ ,9) SUHJQDQF\ UDWHV QRZ VWHDG\ DW
DURXQG �� SHUFHQW� DFFRUGLQJ WR (6+5( PRQLWRULQJ�´ 7HFK� UHS�� 6FLHQFH'DLO\� 6FLHQFH'DLO\�
� -XO\ ����� ZZZ�VFLHQFHGDLO\�FRP�UHOHDVHV����������������������KWP� $FFHVVHG 'HFHPEHU�
�����

*HOED\D� 7� $�� ,� 7VRXPSRX� DQG /� *� 1DUGR ������� ³7KH OLNHOLKRRG RI OLYH ELUWK DQG PXOWLSOH
ELUWK DIWHU VLQJOH YHUVXV GRXEOH HPEU\R WUDQVIHU DW WKH FOHDYDJH VWDJH� D V\VWHPDWLF UHYLHZ DQG
PHWD�DQDO\VLV�´ )HUWLOLW\ DQG VWHULOLW\� ��� ���±����

��
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*HUULV� -�� (� 9DQ 5R\HQ� '� 'H 1HXERXUJ� .� 0DQJHOVFKRWV� 0� 9DONHQEXUJ� DQG *� 5\FN�
DHUW ������� ³,PSDFW RI VLQJOH HPEU\R WUDQVIHU RQ WKH RYHUDOO DQG WZLQ�SUHJQDQF\ UDWHV RI DQ
,9)�,&6, SURJUDPPH�´ 5HSURGXFWLYH %LR0HGLFLQH 2QOLQH� �� ���±����

*HUVKRQL� 1� DQG &� /RZ �����D�� ³2OGHU <HW )DLUHU� +RZ ([WHQGHG 5HSURGXFWLYH 7LPH +RUL]RQV
5HVKDSHG 0DUULDJH 3DWWHUQV LQ ,VUDHO�´ $PHULFDQ (FRQRPLF -RXUQDO� $SSOLHG (FRQRPLFV� ���
���±����

²²² �����E�� ³7KH SRZHU RI WLPH� 7KH LPSDFW RI IUHH ,9) RQ :RPHQ¶V KXPDQ FDSLWDO LQYHVW�
PHQWV�´ (XURSHDQ (FRQRPLF 5HYLHZ� ���� �������

*H\WHU� &� '� ������� ³6LQJOH HPEU\R WUDQVIHU LQ DOO LQIHUWLOH FRXSOHV WUHDWHG ZLWK DVVLVWHG UHSUR�
GXFWLRQ SURGXFHV H[FHOOHQW UHVXOWV DQG DYRLGV PXOWLSOH ELUWKV�´ 6ZLVV 0HGLFDO :HHNO\�

*ROGLQ� &� DQG /� .DW] ������� ³7KH 3RZHU RI WKH 3LOO� 2UDO &RQWUDFHSWLYHV DQG :RPHQ¶V &DUHHU
DQG 0DUULDJH 'HFLVLRQV�´ -RXUQDO RI 3ROLWLFDO (FRQRP\� ���� ���±����

*RRGPDQ�%DFRQ� $� ������� ³'LIIHUHQFH�LQ�GLIIHUHQFHV ZLWK YDULDWLRQ LQ WUHDWPHQW WLPLQJ�´ -RXU�
QDO RI (FRQRPHWULFV�

+DOO� -� *� ������� ³7ZLQQLQJ�´ 7KH /DQFHW� ���� ���±����

+DPLOWRQ� %� +�� (� -XQJKHLP� %� 0F0DQXV� DQG -� 3DQWDQR ������� ³+HDOWK &DUH $FFHVV� &RVWV�
DQG 7UHDWPHQW '\QDPLFV� (YLGHQFH IURP ,Q 9LWUR )HUWLOL]DWLRQ�´ $PHULFDQ (FRQRPLF 5HYLHZ�
���� ����±���

+RURZLW]� -� /� DQG &� )� 0DQVNL ������� ³,GHQWLILFDWLRQ DQG UREXVWQHVV ZLWK FRQWDPLQDWHG DQG
FRUUXSWHG GDWD�´ (FRQRPHWULFD� -RXUQDO RI WKH (FRQRPHWULF 6RFLHW\� ���±����

-DFREVHQ� -� 3�� -�:� 3HDUFH� DQG -� /� 5RVHQEORRP ������� ³7KH (IIHFWV RI &KLOGEHDULQJ RQ0DUULHG
:RPHQ¶V /DERU 6XSSO\ DQG (DUQLQJV� 8VLQJ 7ZLQ %LUWKV DV D 1DWXUDO ([SHULPHQW�´ 7KH -RXUQDO
RI +XPDQ 5HVRXUFHV� ��� ���±����

.DOUD� 6� .� DQG .� 7� %DUQKDUW ������� ³,Q YLWUR IHUWLOL]DWLRQ DQG DGYHUVH FKLOGKRRG RXWFRPHV�
ZKDW ZH NQRZ� ZKHUH ZH DUH JRLQJ� DQG KRZ ZH ZLOO JHW WKHUH� $ JOLPSVH LQWR ZKDW OLHV EHKLQG
DQG EHFNRQV DKHDG�´ )HUWLOLW\ DQG 6WHULOLW\� ��� ����±�����

.DULPL� $� ������� ³7KH VSDFLQJ RI ELUWKV DQG ZRPHQ¶V VXEVHTXHQW HDUQLQJV� (YLGHQFH IURP D
QDWXUDO H[SHULPHQW�´ :RUNLQJ 3DSHU �������� 8SSVDOD�

.DUOVWU|P� 3� 2� DQG &� %HUJK ������� ³5HGXFLQJ WKH QXPEHU RI HPEU\RV WUDQVIHUUHG LQ 6ZHGHQ�
LPSDFW RQ GHOLYHU\ DQG PXOWLSOH ELUWK UDWHV�´ +XPDQ 5HSURGXFWLRQ� ��� ����±�����

.OHYHQ� +�� &� /DQGDLV� -� 3RVFK� $� 6WHLQKDXHU� DQG -� =ZHLP�OOHU �����D�� ³&KLOG 3HQDOWLHV DFURVV
&RXQWULHV� (YLGHQFH DQG ([SODQDWLRQV�´ $($ 3DSHUV DQG 3URFHHGLQJV� ���� ���±���

.OHYHQ� +�� &� /DQGDLV� DQG -� (� 6¡JDDUG �����E�� ³&KLOGUHQ DQG *HQGHU ,QHTXDOLW\� (YLGHQFH
IURP 'HQPDUN�´ $PHULFDQ (FRQRPLF -RXUQDO� $SSOLHG (FRQRPLFV� ��� ���±����

��



.OHYHQ� +� -� DQG &� 7� .UHLQHU ������� ³7KH 0DUJLQDO &RVW RI 3XEOLF )XQGV LQ 2(&' &RXQWULHV�
+RXUV RI :RUN 9HUVXV /DERU )RUFH 3DUWLFLSDWLRQ�´ &(6LIR :RUNLQJ 3DSHU 6HULHV ���� &(6LIR�

.XWOX� 3�� 2� $WYDU� 2� 9DQOLRJOX� 8� .XWOX� $� $ULFL� 6� <LOPD]� (� <LOPD]� 1� 'HOLNDUD� )� %HQHU�
$� .DPDU� 2� $OSDN� DQG 8� 2]HNLFL ������� ³(IIHFW RI WKH QHZ OHJLVODWLRQ DQG VLQJOH�HPEU\R
WUDQVIHU SROLF\ LQ 7XUNH\ RQ DVVLVWHG UHSURGXFWLRQ RXWFRPHV� SUHOLPLQDU\ UHVXOWV�´ 5HSURGXFWLYH
%LR0HGLFLQH 2QOLQH� ��� ��� ± ����

/HH� '� 6� ������� ³7UDLQLQJ� ZDJHV� DQG VDPSOH VHOHFWLRQ� (VWLPDWLQJ VKDUS ERXQGV RQ WUHDWPHQW
HIIHFWV�´ 7KH 5HYLHZ RI (FRQRPLF 6WXGLHV� ��� ����±�����

/HPRV� (� 9�� '� =KDQJ� %� -� 9� 9RRUKLV� DQG ;� +� +X ������� ³+HDOWKFDUH H[SHQVHV DVVRFLDWHG
ZLWK PXOWLSOH YV VLQJOHWRQ SUHJQDQFLHV LQ WKH 8QLWHG 6WDWHV�´ $PHULFDQ -RXUQDO RI 2EVWHWULFV 	
*\QHFRORJ\� ���� ����H�±����H���

/HYLQH� +�� 1� -¡UJHQVHQ� $� 0DUWLQR�$QGUDGH� -� 0HQGLROD� '� :HNVOHU�'HUUL� ,� 0LQGOLV�
5� 3LQRWWL� DQG 6� +� 6ZDQ ������� ³7HPSRUDO WUHQGV LQ VSHUP FRXQW� D V\VWHPDWLF UHYLHZ DQG
PHWD�UHJUHVVLRQ DQDO\VLV�´ +XPDQ 5HSURGXFWLRQ 8SGDWH� ��� ���±����

/XNDVVHQ� +� 0�� '� %UDDW� $� 0� :HW]HOV� *� $� =LHOKXLV� (� 0� $GDQJ� (� 6FKHHQMHV� DQG -� $�
.UHPHU ������� ³7ZR F\FOHV ZLWK VLQJOH HPEU\R WUDQVIHU YHUVXV RQH F\FOH ZLWK GRXEOH HPEU\R
WUDQVIHU� D UDQGRPL]HG FRQWUROOHG WULDO�´ +XPDQ 5HSURGXFWLRQ� ��� ���±����

/XQGEHUJ� 6� DQG (� 5RVH ������� ³7KH (IIHFWV 2I 6RQV $QG 'DXJKWHUV 2Q 0HQ¶V /DERU 6XSSO\
$QG :DJHV�´ 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� ��� ���±����

/XQGEHUJ� 6� -�� 5� $� 3ROODN� DQG 7� -� :DOHV ������� ³'R +XVEDQGV DQG :LYHV 3RRO 7KHLU 5H�
VRXUFHV" (YLGHQFH IURP WKH 8QLWHG .LQJGRP &KLOG %HQHILW�´ 7KH -RXUQDO RI +XPDQ 5HVRXUFHV�
��� ���±����

/XQGERUJ� 3�� (� 3OXJ� DQG $� :� 5DVPXVVHQ ������� ³&DQ :RPHQ +DYH &KLOGUHQ DQG D &DUHHU"
,9 (YLGHQFH IURP ,9) 7UHDWPHQWV�´ $PHULFDQ (FRQRPLF 5HYLHZ� ���� ����±���

/XQGLQ� .� DQG &� %HUJK ������� ³&XPXODWLYH LPSDFW RI DGGLQJ IUR]HQ±WKDZHG F\FOHV WR VLQJOH
YHUVXV GRXEOH IUHVK HPEU\R WUDQVIHUV�´ 5HSURGXFWLYH ELRPHGLFLQH RQOLQH� ��� ��±���

0F(OUR\� 0� %� DQG 0� -� +RUQH\ ������� ³1DVK�%DUJDLQHG +RXVHKROG 'HFLVLRQV� 7RZDUG D *HQ�
HUDOL]DWLRQ RI WKH 7KHRU\ RI 'HPDQG�´ ,QWHUQDWLRQDO (FRQRPLF 5HYLHZ� ��� ���±����

0RQGHQ� &�� *� 3LVRQ� DQG -� 6PLWV ������� ³7ZLQ 3HDNV� PRUH WZLQQLQJ LQ KXPDQV WKDQ HYHU
EHIRUH�´ +XPDQ 5HSURGXFWLRQ� ��� ����±�����

0RUULVRQ� -� ������� ³7ZLQ *HVWDWLRQ DQG 3UHPDWXUH %LUWK�´ -RXUQDO RI 3HULQDWRORJ\� ��� �±��

1DWLRQDO %RDUG RI +HDOWK DQG :HOIDUH ������� ³)HUWLOLW\ WUHDWPHQWV LQ 6ZHGHQ�´ 1DWLRQDO UHSRUW�

2(&' ������� ³2(&' )DPLO\ 'DWDEDVH�´ ,QGLFDWRU 6)��� 2QOLQH UHVRXUFH� � $FFHVVHG 'HFHPEHU
�����

��

https://www.oecd.org/social/family/database.htm


2UHRSRXORV� 3�� 0� 6WDELOH� 5� :DOOG� DQG /� /� 5RRV ������� ³6KRUW�� PHGLXP�� DQG ORQJ�WHUP
FRQVHTXHQFHV RI SRRU LQIDQW KHDOWK DQ DQDO\VLV XVLQJ VLEOLQJV DQG WZLQV�´ -RXUQDO RI KXPDQ
5HVRXUFHV� ��� ��±����

3HZ5HVHDUFK &HQWHU ������� ³$ WKLUG RI 8�6� DGXOWV VD\ WKH\ KDYH XVHG IHUWLOLW\ WUHDWPHQWV RU NQRZ
VRPHRQH ZKR KDV�´ 2QOLQH UHVRXUFH� KWWSV���ZZZ�SHZUHVHDUFK�RUJ�IDFW�WDQN������������D�
WKLUG�RI�X�V�DGXOWV�VD\�WKH\�KDYH�XVHG�IHUWLOLW\�WUHDWPHQWV�RU�NQRZ�VRPHRQH�ZKR�KDV��
$FFHVVHG 'HFHPEHU �����

3LQERUJ� $�� 8��%� :HQQHUKROP� /� 5RPXQGVWDG� $� /RIW� .� $LWWRPDNL� 9� 6|GHUVWU|P�$QWWLOD�
.� 1\JUHQ� -� +D]HNDPS� DQG &� %HUJK ������� ³:K\ GR VLQJOHWRQV FRQFHLYHG DIWHU DVVLVWHG UH�
SURGXFWLRQ WHFKQRORJ\ KDYH DGYHUVH SHULQDWDO RXWFRPH" 6\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV�´
+XPDQ UHSURGXFWLRQ XSGDWH� ��� ��±����

3LQFNQH\�&ODUN� (�� )� ,� 6KDUDUD� -� 0� )UDQDVLDN� 3� :� +HLVHU� DQG 7� 7RELDV ������� ³3URPRWLQJ
WKH XVH RI HOHFWLYH VLQJOH HPEU\R WUDQVIHU LQ FOLQLFDO SUDFWLFH�´ )HUWLOLW\ 5HVHDUFK DQG 3UDFWLFH�
�� ��

3LVRQ� *� DQG $� 9� '¶$GGDWR ������� ³)UHTXHQF\ RI 7ZLQ %LUWKV LQ 'HYHORSHG &RXQWULHV�´ 7ZLQ
5HVHDUFK DQG +XPDQ *HQHWLFV� �� ���±����

4LDQ� 1� ������� ³7KH (IIHFW RI &KLQD¶V 2QH &KLOG 3ROLF\ RQ 6H[ 6HOHFWLRQ� )DPLO\ 6L]H DQG WKH
6FKRRO (QUROOPHQW RI 'DXJKWHUV�´ *HQGHU DQG 'HYHORSPHQW� )RUWKFRPLQJ�

5DPEDFKDQ� $� DQG -� 5RWK ������� ³$Q +RQHVW $SSURDFK WR 3DUDOOHO 7UHQGV�´ :RUNLQJ SDSHU�
+DUYDUG 8QLYHUVLW\� 'HSDUWPHQW RI (FRQRPLFV�

5RPDQR� -� 3� DQG 0� :ROI ������� ³6WHSZLVH 0XOWLSOH 7HVWLQJ DV )RUPDOL]HG 'DWD 6QRRSLQJ�´
(FRQRPHWULFD� ��� ����±�����

5RVHQ]ZHLJ� 0� 5� DQG .� ,� :ROSLQ ������� ³/LIH�&\FOH /DERU 6XSSO\ DQG )HUWLOLW\� &DXVDO
,QIHUHQFHV IURP +RXVHKROG 0RGHOV�´ -RXUQDO RI 3ROLWLFDO (FRQRP\� ��� ���±����

5RVHQ]ZHLJ� 0� 5� DQG -� =KDQJ ������� ³'R 3RSXODWLRQ &RQWURO 3ROLFLHV ,QGXFH 0RUH +XPDQ
&DSLWDO ,QYHVWPHQW" 7ZLQV� %LUWK :HLJKW DQG &KLQD¶V ´2QH�&KLOG´ 3ROLF\�´ 7KH 5HYLHZ RI (FR�
QRPLF 6WXGLHV� ��� ����±�����

5RVVLQ�6ODWHU� 0� ������� ³:,& LQ \RXU QHLJKERUKRRG� 1HZ HYLGHQFH RQ WKH LPSDFWV RI JHR�
JUDSKLF DFFHVV WR FOLQLFV�´ -RXUQDO RI 3XEOLF (FRQRPLFV� ���� ��±���

5RWK� -� ������� ³3UH�WHVW ZLWK &DXWLRQ� (YHQW�VWXG\ (VWLPDWHV $IWHU 7HVWLQJ IRU 3DUDOOHO 7UHQGV�´
$YDLODEOH DW� KWWSV���MRQDWKDQGURWK�JLWKXE�LR�DVVHWV�ILOHV�URWKBSUHWUHQGVBWHVWLQJ�SGI� &RQGLWLRQ�
DOO\ DFFHSWHG� $PHULFDQ (FRQRPLF 5HYLHZ� ,QVLJKWV�

6DOGHHQ� 3� DQG 3� 6XQGVWU|P ������� ³:RXOG OHJLVODWLRQ LPSRVLQJ VLQJOH HPEU\R WUDQVIHU EH D IHD�
VLEOH ZD\ WR UHGXFH WKH UDWH RI PXOWLSOH SUHJQDQFLHV DIWHU ,9) WUHDWPHQW"´ +XPDQ 5HSURGXFWLRQ�
��� �±��

��

https://www.pewresearch.org/fact-tank/2018/07/17/a-third-of-u-s-adults-say-they-have-used-fertility-treatments-or-know-someone-who-has/
https://www.pewresearch.org/fact-tank/2018/07/17/a-third-of-u-s-adults-say-they-have-used-fertility-treatments-or-know-someone-who-has/
https://jonathandroth.github.io/assets/files/roth_pretrends_testing.pdf


6D]RQRYD� $�� .� .lOOHQ� $� 7KXULQ�.MHOOEHUJ� 8��%�:HQQHUKROP� DQG &� %HUJK ������� ³2EVWHWULF
RXWFRPH DIWHU LQ YLWUR IHUWLOL]DWLRQ ZLWK VLQJOH RU GRXEOH HPEU\R WUDQVIHU�´+XPDQ UHSURGXFWLRQ�
��� ���±����

²²² ������� ³1HRQDWDO DQG PDWHUQDO RXWFRPHV FRPSDULQJ ZRPHQ XQGHUJRLQJ WZR LQ YLWUR IHU�
WLOL]DWLRQ �,9)� VLQJOHWRQ SUHJQDQFLHV DQG ZRPHQ XQGHUJRLQJ RQH ,9) WZLQ SUHJQDQF\�´ )HUWLO�
LW\ DQG 6WHULOLW\� ��� ���±����

6FLHQWLILF $PHULFDQ ������� ³5HSURGXFWLYH 3UREOHPV LQ %RWK 0HQ DQG :RPHQ $UH 5LVLQJ DW
DQ $ODUPLQJ 5DWH�´ 2QOLQH UHVRXUFH� KWWSV���ZZZ�VFLHQWLILFDPHULFDQ�FRP�DUWLFOH�UHSURGXFWLYH�
SUREOHPV�LQ�ERWK�PHQ�DQG�ZRPHQ�DUH�ULVLQJ�DW�DQ�DODUPLQJ�UDWH�� $FFHVVHG 'HFHPEHU �����

6RFLDOVW\UHOVHQ ������� ³$VVLVWHUDG EHIUXNWQLQJ ����� $VVLVWHG UHSURGXFWLRQ� 5HVXOWV RI WUHDWPHQW
�����´ 6RFLDOVW\UHOVHQ�

6RFLDOVW\UHOVHQ ������� ³*UDYLGLWHWHU� I|UORVVQLQJDU RFK Q\I|GGD EDUQ� 0HGLFLQVND I|GHOVHUHJLVWUHW
����±����� $VVLVWHUDG EHIUXNWQLQJ ����±�����´ 6RFLDOVW\UHOVHQ�

6RFLDOVW\UHOVHQ ������� ³$VVLVWHUDG EHIUXNWQLQJ PHG GRQHUDGH N|QVFHOOHU 1DWLRQHOOW NXQ�
VNDSVVW|G�´ 6RFLDOVW\UHOVHQ�

6WU|PEHUJ� %�� *� 'DKOTXLVW� $� (ULFVRQ� 2� )LQQVWU|P� 0� .|VWHU� DQG .� 6WMHUQTYLVW �������
³1HXURORJLFDO VHTXHODH LQ FKLOGUHQ ERUQ DIWHU LQ�YLWUR IHUWLOLVDWLRQ� D SRSXODWLRQ�EDVHG VWXG\�´
7KH /DQFHW� ���� ���±����

6XQ� /� DQG 6� $EUDKDP ������� ³(VWLPDWLQJ G\QDPLF WUHDWPHQW HIIHFWV LQ HYHQW VWXGLHV ZLWK KHW�
HURJHQHRXV WUHDWPHQW HIIHFWV�´ -RXUQDO RI (FRQRPHWULFV�

7KXULQ� $�� -� +DXVNHQ� 7� +LOOHQVM|� %� -DEORQRZVND� $� 3LQERUJ� $� 6WUDQGHOO� DQG &� %HUJK
������� ³(OHFWLYH VLQJOH�HPEU\R WUDQVIHU YHUVXV GRXEOH�HPEU\R WUDQVIHU LQ LQ YLWUR IHUWLOL]DWLRQ�´
1HZ (QJODQG -RXUQDO RI 0HGLFLQH� ���� ����±�����

9LOVND� 6�� $� 7LLWLQHQ� &� +\GHQ�*UDQVNRJ� DQG 2� +RYDWWD ������� ³(OHFWLYH WUDQVIHU RI RQH
HPEU\R UHVXOWV LQ DQ DFFHSWDEOH SUHJQDQF\ UDWH DQG HOLPLQDWHV WKH ULVN RI PXOWLSOH ELUWK�´+XPDQ
5HSURGXFWLRQ� ��� ����±�����

:HQQHUKROP� 8��%�� 6� 6DOWYHGW� $� :HVVEHUJ� 0� $ONPDUN� &� %HUJK� 6� %� :HQGHO� +� )DGO�
0� -RQVVRQ� /� /DGIRUV� 9� 6HQJSLHO� -� :HVVWU|P� *� :HQQHUJUHQ� $��.� :LNVWU|P� +� (OGHQ�
2� 6WHSKDQVVRQ� DQG +� +DJEHUJ ������� ³,QGXFWLRQ RI ODERXU DW �� ZHHNV YHUVXV H[SHFWDQW PDQ�
DJHPHQW DQG LQGXFWLRQ RI ODERXU DW �� ZHHNV �6:(GLVK 3RVW�WHUP ,QGXFWLRQ 6WXG\� 6:(3,6��
PXOWLFHQWUH� RSHQ ODEHO� UDQGRPLVHG� VXSHULRULW\ WULDO�´ %ULWLVK 0HGLFDO -RXUQDO� ����

��

https://www.scientificamerican.com/article/reproductive-problems-in-both-men-and-women-are-rising-at-an-alarming-rate/
https://www.scientificamerican.com/article/reproductive-problems-in-both-men-and-women-are-rising-at-an-alarming-rate/


)LJXUHV DQG 7DEOHV

7DEOH �� 7KH ,PSDFW RI 6(7 RQ )HUWLOLW\

7ZLQ %LUWK � %LUWKV ZLWKLQ 1R IXWXUH
� \HDUV ELUWKV

6(7 UHIRUP ������


 �����


 ������



>�����@ >�����@ >�����@

,9) �����


 ������


 �����



>�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������
2EVHUYDWLRQV ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� < 0.001 < 0.001 < 0.001

1RWHV WR 7DEOH �� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ IL[HG HIIHFW UHJUHVVLRQ HVWLPDWLQJ
WKH LPSDFW RI WKH 6(7 UHIRUP RQ IHUWLOLW\ RXWFRPHV� (VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV
DUH LQFOXGHG LQ DOO UHJUHVVLRQV� 7KH VFDOHG LPSDFW RI 6(7 UHIHUV WR WKH SURSRUWLRQDO LPSDFW RI
WKH 6(7 UHIRUP FRPSDUHG WR WKH GLIIHUHQFH EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV� 7KLV LV WKH UDWLR
RI WKH FRHIILFLHQW LQ URZ � WR WKH FRHIILFLHQW LQ URZ �� &RUUHFWHG p�YDOXHV DUH FDOFXODWHG XVLQJ
+ROP¶V )DPLO\ :LVH (UURU 5DWH FRUUHFWLRQ DFURVV DOO PRGHOV HVWLPDWHG LQ 7DEOHV ���� 6WDQGDUG
HUURUV DUH FOXVWHUHG E\ PRWKHU� 
 S<���� 

 S<����� 


 S<�����

��



7DEOH �� 7KH ,PSDFW RI 6(7 RQ &KLOG +HDOWK

3DQHO $ %LUWK ZHLJKW *HVWDWLRQDO +RVSLWDO QLJKWV +RVSLWDO QLJKWV
DJH �ZHHNV� �DJH �� �DJHG ����

6(7 UHIRUP �������


 �����


 ������


 ������
>������@ >�����@ >�����@ >�����@

,9) ��������


 ������


 �����


 �����



>�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������ ������
2EVHUYDWLRQV ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) �������� ������ ����� �����
0HDQ RI 'HS� 9DU� )XOO �������� ������ ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� < 0.001 < 0.001 < 0.001 ����

3DQHO % $3*$5 < 7 6HYHUH QHR� ,QIDQW 8QGHU �
QDWDO PRUELGLW\ PRUWDOLW\ PRUWDOLW\

6(7 UHIRUP ������

 ������


 ������ ������
>�����@ >�����@ >�����@ >�����@

,9) �����


 �����


 �����


 �����


>�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������ ������
2EVHUYDWLRQV ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� ����� < 0.001 ���� �����

1RWHV WR 7DEOH �� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ )( UHJUHVVLRQ HVWLPDWLQJ WKH LPSDFW RI WKH
6(7 UHIRUP RQ QHRQDWDO DQG FKLOG KHDOWK RXWFRPHV� $OO GDWD DUH REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO %LUWK
5HJLVWU\ DQG WKH 6ZHGLVK 1DWLRQDO 3DWLHQW 5HJLVWU\ FRYHULQJ DOO ELUWKV IRU WKH WLPH SHULRG ���������� ,Q
WKH FDVH RI ORQJHU�WHUP KHDOWK RXWFRPHV �XQGHU � PRUWDOLW\ DQG DOO KRVSLWDOL]DWLRQ EHWZHHQ DJHV ����� WKHVH
DUH REVHUYHG LQ WKH 6ZHGLVK 1DWLRQDO 3DWLHQW 5HJLVWU\ IROORZLQJ FKLOGUHQ XS XQWLO �D PD[LPXP RI� �����
(VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV DUH LQFOXGHG LQ DOO UHJUHVVLRQV� 7KH VFDOHG LPSDFW RI 6(7 UHIHUV
WR WKH SURSRUWLRQDO LPSDFW RI WKH 6(7 UHIRUP FRPSDUHG WR WKH GLIIHUHQFH EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV�
7KLV LV WKH UDWLR RI WKH FRHIILFLHQW LQ URZ � WR WKH FRHIILFLHQW LQ URZ �� &RUUHFWHG p�YDOXHV DUH FDOFXODWHG
XVLQJ +ROP¶V )DPLO\ :LVH (UURU 5DWH FRUUHFWLRQ DFURVV DOO PRGHOV HVWLPDWHG LQ 7DEOHV ���� 6WDQGDUG HUURUV
DUH FOXVWHUHG E\ PRWKHU� 
 S<���� 

 S<����� 


 S<�����

��



7DEOH �� 7KH ,PSDFW RI 6(7 RQ 0DWHUQDO +HDOWK

0DWHUQDO +RVSLWDO QLJKWV (PHUJHQF\
PRUELGLW\ FKLOGELUWK &�VHFWLRQ

6(7 UHIRUP ������
 ������


 ������


>�����@ >�����@ >�����@

,9) �����


 �����


 �����



>�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������
2EVHUYDWLRQV ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� ����� < 0.001 �����

1RWHV WR 7DEOH �� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ IL[HG HIIHFW UHJUHVVLRQ HV�
WLPDWLQJ WKH LPSDFW RI WKH 6(7 UHIRUP RQ PDWHUQDO KHDOWK RU KRVSLWDOL]DWLRQ PHDVXUHV�
(VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV DUH LQFOXGHG LQ DOO UHJUHVVLRQV� 7KH VFDOHG LP�
SDFW RI 6(7 UHIHUV WR WKH SURSRUWLRQDO LPSDFW RI WKH 6(7 UHIRUP FRPSDUHG WR WKH GLIIHUHQFH
EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV� 7KLV LV WKH UDWLR RI WKH FRHIILFLHQW LQ URZ � WR WKH FRHI�
ILFLHQW LQ URZ �� &RUUHFWHG p�YDOXHV DUH FDOFXODWHG XVLQJ +ROP¶V )DPLO\ :LVH (UURU 5DWH
FRUUHFWLRQ DFURVV DOO PRGHOV HVWLPDWHG LQ 7DEOHV ��$��� 6WDQGDUG HUURUV DUH FOXVWHUHG E\
PRWKHU� 
 S<���� 

 S<����� 


 S<�����

��



7DEOH �� 7KH ,PSDFW RI 6(7 RQ /DERXU 0DUNHW 2XWFRPHV

0RWKHUV )DWKHUV

:DJH 6LFNQHVV :DJH 6LFNQHVV
(DUQLQJV %HQHILWV (DUQLQJV %HQHILWV

6(7 UHIRUP �����


 ����


 ����� ����
������ ����� ������ �����

,9) ����� ����


 �����


 ���


������ ����� ������ �����

6FDOHG ,PSDFW RI 6(7 �YV� EDVHOLQH� ����� ������ ������ ������
2EVHUYDWLRQV ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ������ ���� ������ ����
0HDQ RI 'HS� 9DU� )XOO ������ ���� ������ ����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� < 0.001 ����� ���� ����

1RWHV WR 7DEOH �� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ )( HVWLPDWH RI WKH LPSDFW RI WKH 6(7
UHIRUP RQ PDWHUQDO RU SDWHUQDO ODERXU PDUNHW RXWFRPHV� :DJH HDUQLQJ DQG VLFNQHVV EHQHILWV UHIHU
WR DYHUDJHV RYHU WKH � \HDUV IROORZLQJ HDFK PRWKHU RU IDWKHU¶V ELUWK� DQG DUH JHQHUDWHG E\ IROORZLQJ
SDUHQWV XS WR �D PD[LPXP RI� ���� LQ WKH /RQJLWXGLQDO LQWHJUDWLRQ GDWDEDVH IRU KHDOWK LQVXUDQFH DQG
ODERXU PDUNHW VWXGLHV �/,6$� UHJLVWHU� (VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV DUH LQFOXGHG LQ DOO
UHJUHVVLRQV� 7KH VFDOHG LPSDFW RI 6(7 �YV� EDVHOLQH� UHIHUV WR WKH SURSRUWLRQDO LPSDFW RI WKH HVWLPDWH RI
WKH 6(7 UHIRUP �URZ ��� FRPSDUHG WR WKH PHDQ RI WKH GHSHQGHQW YDULDEOH DPRQJ ,9) XVHUV DW EDVHOLQH�
&RUUHFWHG p�YDOXHV DUH FDOFXODWHG XVLQJ +ROP¶V )DPLO\ :LVH (UURU 5DWH FRUUHFWLRQ DFURVV DOO PRGHOV
HVWLPDWHG LQ 7DEOHV ���� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU� 
 S<���� 

 S<����� 


 S<�����
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)LJXUH �� 7UHQGV LQ 6(7 DQG SURSRUWLRQ RI ,9) ELUWKV
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,9) 1RQ�,9)

1RWHV� $QQXDO WUHQGV LQ WKH SURSRUWLRQ RI ,9) DQG WKH SURSRUWLRQ RI 6(7 ELUWKV DUH EDVHG RQ DJJUHJDWH GDWD FROOHFWHG IURP DQQXDO UHSRUWV E\ WKH 6ZHGLVK 1DWLRQDO %RDUG
RI +HDOWK DQG :HOIDUH� 5DWHV RI WZLQ ELUWKV DUH EDVHG RQ PLFUR�OHYHO GDWD IURP WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\ UHFRUGLQJ DOO SUHJQDQFLHV RYHU DW OHDVW �� ZHHNV RI
JHVWDWLRQ� 3URSRUWLRQV LQ SDQHO �D� UHIHU WR WKH SURSRUWLRQ DPRQJ DOO ELUWKV� 3URSRUWLRQV LQ SDQHO �E� UHIHU WR WKH SURSRUWLRQ DPRQJ DOO ,9) ELUWK DQG SURSRUWLRQV LQ SDQHO
�F� UHIHU WR WKH SURSRUWLRQ DPRQJ ,9) �VROLG OLQH� RU QRQ�,9) �GDVKHG OLQH� ELUWKV� 7KH UHG YHUWLFDO OLQH LQGLFDWHV WKH \HDU RI WKH 6(7 UHIRUP�
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)LJXUH �� (YHQW VWXGLHV� 7KH ,PSDFW RI 6(7 RQ )HUWLOLW\
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1RWHV� (YHQW VWXGLHV DUH DQDORJRXV WR VLQJOH FRHIILFLHQW UHJUHVVLRQV SUHVHQWHG LQ 7DEOH �� KRZHYHU KHUH HVWLPDWH IXOO OHDGV DQG ODJV WR WKH H[SRVXUH WR WKH 6(7 UHIRUP
LQWHUDFWHG ZLWK D PRWKHU¶V ,9) VWDWXV� DV SHU VSHFLILFDWLRQ �� /HDGV DQG ODJV UHIHU WR FRKRUWV RI PRWKHUV JLYLQJ ELUWK XS WR � \HDUV SUH DQG � \HDUV SRVW�6(7 UHIRUP� 7KH
UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP� DQG \HDU −1 LV WKH RPLWWHG UHIHUHQFH SHULRG� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU���



)LJXUH �� (YHQW VWXGLHV� 7KH ,PSDFW RI 6(7 RQ 1HRQDWDO DQG &KLOG +HDOWK
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LQWHUDFWHG ZLWK HDFK FKLOG¶V PRWKHU¶V ,9) VWDWXV� DV SHU VSHFLILFDWLRQ �� /HDGV DQG ODJV UHIHU WR FRKRUWV RI FKLOGUHQ ERUQ XS WR � \HDUV SUH DQG � \HDUV SRVW�6(7 UHIRUP�
7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP� DQG \HDU −1 LV WKH RPLWWHG UHIHUHQFH SHULRG� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU�
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)LJXUH �� (YHQW VWXGLHV� 7KH ,PSDFW RI 6(7 RQ 0DWHUQDO +HDOWK
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LQWHUDFWHG ZLWK D PRWKHU¶V ,9) VWDWXV� DV SHU VSHFLILFDWLRQ �� /HDGV DQG ODJV UHIHU WR FRKRUWV RI PRWKHUV JLYLQJ ELUWK XS WR � \HDUV SUH DQG � \HDUV SRVW�6(7 UHIRUP� 7KH
UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP� DQG \HDU −1 LV WKH RPLWWHG UHIHUHQFH SHULRG� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU���
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1RWHV� (YHQW VWXGLHV DUH DQDORJRXV WR VLQJOH FRHIILFLHQW UHJUHVVLRQV SUHVHQWHG LQ 7DEOH �� KRZHYHU KHUH
HVWLPDWH IXOO OHDGV DQG ODJV WR WKH H[SRVXUH WR WKH 6(7 UHIRUP LQWHUDFWHG ZLWK HDFK PRWKHU¶V ,9) VWDWXV� DV
SHU VSHFLILFDWLRQ �� /HDGV DQG ODJV UHIHU WR FRKRUWV RI PRWKHUV RU IDWKHUV RI FKLOGUHQ ERUQ XS WR � \HDUV SUH�
DQG � \HDUV SRVW�6(7 UHIRUP� 7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP� DQG \HDU −1 LV
WKH RPLWWHG UHIHUHQFH SHULRG� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU RU IDWKHU�
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3RLQW�HVWLPDWHV ����&,

1RWHV� 'LVWULEXWLRQDO LPSDFWV RI WKH 6(7 UHIRUP DUH FRQVLGHUHG RYHU FKLOG RXWFRPHV �SDQHOV �D���F�� DQG
PRWKHU¶V ODERXU PDUNHW RXWFRPHV �SDQHO �G��� ,Q HDFK FDVH� HDFK SRLQW HVWLPDWH DQG ��� &, UHIHUV WR WKH
HVWLPDWHG LPSDFW RI 6(7 IURP D GLIIHUHQFH�LQ�GLIIHUHQFHV UHJUHVVLRQ ZKHUH WKH RXWFRPH LV ZKHWKHU WKH ELUWK
H[FHHGV WKH SDUWLFXODU WKUHVKROG LQGLFDWHG RQ WKH KRUL]RQWDO D[LV �SDQHOV �D���F�� RU ZKHWKHU WKH PRWKHU¶V
DYHUDJH HDUQLQJV H[FHHG WKH SDUWLFXODU DYHUDJH HDUQLQJV WKUHVKROG LQGLFDWHG RQ WKH KRUL]RQWDO D[LV RI SDQHO
�G�� 6SHFLILFDOO\� HDFK SRLQW DQG &, UHIHUV WR β̂k

1 IURP WKH IROORZLQJ VSHFLILFDWLRQ�
Pr(Yit > k) = αk + βk

1 (PostSET × IV F )it + βk
2 IV Fi +Xk

itδ + αk
c + πk

t + εkit
HVWLPDWHG XVLQJ D OLQHDU SUREDELOLW\ PRGHO IRU HDFK FXW�SRLQW k GRFXPHQWHG RQ HDFK SORW� DQG LV WKXV LQ�
WHUSUHWHG DV WKH PDUJLQDO FKDQJH LQ WKH OLNHOLKRRG RI H[FHHGLQJ SDUWLFXODU GLVWULEXWLRQDO SRLQWV RI LQWHUHVW
DPRQJ ,9) PRWKHU¶V SRVW 6(7� FRPSDUHG ZLWK ,9) PRWKHU¶V SUH�6(7 LQ D GRXEOH�GLIIHUHQFH IUDPHZRUN
ZLWK QRQ�,9) PRWKHUV� $OO RWKHU GHWDLOV IROORZ WKRVH LQ UHJUHVVLRQV HVWLPDWHG LQ 7DEOHV ���� 6WDQGDUG HUURUV
DUH FOXVWHUHG E\ PRWKHU�

��
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1RWHV� (DFK FRHIILFLHQW DQG VWDQGDUG HUURU DUH REWDLQHG IURP D GLIIHUHQFH�LQ�GLIIHUHQFHV UHJUHVVLRQ RI KDYLQJ
EHHQ H[SRVHG WR WKH 6(7 UHIRUP RQ WKH SUREDELOLW\ RI KDYLQJ DQ DGGLWLRQDO ELUWK LQ WKH \HDUV IROORZLQJ DOO
ELUWKV REVHUYHG LQ RXU GDWD �WKH ³LQGH[ ELUWKV´�� (DFK LQGH[ ELUWK LV REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO
%LUWK 5HJLVWU\ IRU WKH WLPH SHULRG ���������� ZLWK IROORZLQJ ELUWKV RFFXUULQJ XS WR � \HDUV SRVW�LQGH[
ELUWKV� �WKHUHIRUH IROORZHG XS XQWLO D PD[LPXP RI ������ 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU� DQG ���
FRQILGHQFH LQWHUYDOV �&,V� DUH SORWWHG�
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1RWHV� ³+RQHVW 'LIIHUHQFH�LQ�'LIIHUHQFHV´ PRGHOV DUH HVWLPDWHG IROORZLQJ 5DPEDFKDQ DQG 5RWK �������
+HUH UDWKHU WKDQ DVVXPLQJ SDUDOOHO WUHQGV EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV LQ WKH SRVW�6(7 SHULRG� WKH
FRXQWHUIDFWXDO LV DVVXPHG WR IROORZ WUHQGV EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV REVHUYHG LQ WKH SUH�6(7 SH�
ULRG� 7KHVH WUHQGV DUH DGGLWLRQDOO\ DOORZHG WR GLYHUJH E\ XS WRM XQLWV LQ HDFK SHULRG� ZKHUHM LV LQGLFDWHG
LQ HDFK VKDGHG FRQILGHQFH LQWHUYDO SORWWHG� ,Q HDFK FDVH� VROLG VKDGHG DUHDV SUHVHQW ��� FRQILGHQFH ERXQGV�
%ODFN SRLQWV UHSUHVHQW RULJLQDO HYHQW VWXG\ HVWLPDWHV� DQG EODFN HUURU EDUV SULRU WR SHULRG � UHIHU WR RULJLQDO
�HYHQW VWXG\� HVWLPDWHV XVHG WR PRGHO SUH�WUHQGV� *LYHQ VRPH UROO�RXW LQ \HDU ��� SUH�WUHQGV DUH HVWLPDWHG
IURP \HDUV �� WR ��� ZLWK \HDU �� EHLQJ WKH RPLWWHG EDVHOLQH \HDU�
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1RWHV� (DFK SORW HVWLPDWHV DOWHUQDWLYH VSHFLILFDWLRQV IRU RXWFRPHV H[DPLQHG LQ 7DEOH � RI WKH SDSHU� ³0DLQ
(VWLPDWH´ UHSURGXFHV WKH HVWLPDWH IURP 7DEOH � IRU FRPSDUDELOLW\� ³5HPRYLQJ ���������´ LPSOHPHQWV D
'RQXW '' PRGHO ZKHUH WKH SUH�WUHDWPHQW \HDUV RI ���� DQG ���� DUH UHPRYHG� ³7UHQGV LQ 3DUHQW´ UHIHU WR
PRGHOV LQFOXGLQJ WUHQGV LQ DOO SDUHQWDO FKDUDFWHULVWLFV LQGLFDWHG LQ WKH 'DWD VHFWLRQ RI WKH SDSHU� ZKLOH ³6SOLW
7UHQGV´ UHIHUV WR PRGHOV LQFOXGLQJ WKHVH WUHQGV VHSDUDWHO\ IRU ,9) DQG QRQ�,9) SDUHQWV� ³1R &RQWUROV´ LV
D EDVHOLQH PRGHO ZLWKRXW DQ\ FRQWUROV� %ODFN FLUFOHV SUHVHQW SRLQW HVWLPDWHV DQG HUURU EDUV SUHVHQW ���
FRQILGHQFH LQWHUYDOV� $OO HVWLPDWHV DQG &,V DUH JHQHUDWHG IURP '' PRGHOV� ZLWK VWDQGDUG HUURUV FOXVWHUHG
E\ PRWKHU�
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)LJXUH ��� 5HIRUP +HWHURJHQHLW\

�D� 7ZLQ ELUWK

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education
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Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−0.15 −0.10 −0.05 0.00
Pr(Twin Birth)

�E� 1R IXWXUH ELUWKV

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education
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Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1
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No future births

�F� %LUWK ZHLJKW

Birth order
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BMI

BMI ≥ 30

BMI 25−29

BMI < 25
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Ages 39+
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Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1
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Birth weight

�G� +RVSLWDO QLJKWV LQIDQF\

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25
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Ages 30−34

Ages 25−29

Ages < 25
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Birth order 2

Birth order 1
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Hospital nights (age 0)

�H� 6LFNQHVV EHQHILWV PRWKHU

Birth order
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Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education
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Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1
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Sickness benefits Mum

�I�:DJH HDUQLQJV PRWKHU

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education

Primary education

Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1
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1RWHV� (DFK SORW GRFXPHQWV KHWHURJHQHLW\ LQ UHIRUP LPSDFWV E\ ELUWK RUGHU� PDWHUQDO DJH� HGXFDWLRQ DQG
%0,� (DFK SRLQW HVWLPDWH �VROLG FLUFOH� DQG ��� FRQILGHQFH LQWHUYDO �HUURU EDUV� SORWV WKH HVWLPDWH RI WKH
LPSDFW RI WKH 6(7 UHIRUP HVWLPDWHG IURP '' PRGHOV ZKHUH WKH HVWLPDWLRQ VDPSOH FRQVLVWV RQO\ RI LQGLYLG�
XDOV PHHWLQJ WKH FULWHULD LQGLFDWHG LQ WKH YHUWLFDO D[HV� $OO RWKHU GHWDLOV IROORZ WKRVH IURP HTXDWLRQ � RI WKH
WH[W�

��



)LJXUH ��� /DERXU 0DUNHW '\QDPLFV RI 7ZLQ DQG 6LQJOHWRQ %LUWKV �,9) DQG QRQ�,9) ELUWKV�

3DQHO $� :DJH (DUQLQJ
�D� ,9) )DPLOLHV ± 0RWKHUV
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�H� ,9) )DPLOLHV ± 0RWKHUV
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�K� 1RQ ,9) )DPLOLHV ± )DWKHUV
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1RWHV� (DFK ILJXUH SORWV FKLOG SHQDOWLHV HVWLPDWHG IROORZLQJ .OHYHQ HW DO� �����E� IRU PRWKHUV DQG IDWKHUV RI WZLQV �EODFN OLQHV DQG SRLQWV�� YHUVXV VLQJOHWRQV �JUH\
OLQHV DQG SRLQWV�� 3ORWV IRU ,9) ELUWKV DUH SUHVHQWHG LQ SDQHOV �D� IRU PRWKHUV DQG �F� IRU IDWKHUV� ZKLOH DQDORJRXV SORWV IRU QRQ�,9) ELUWKV DUH SURYLGHG LQ SDQHOV �E�
DQG �G� UHVSHFWLYHO\ �IRU ZDJHV� ZKLOH VLPLODU SORWV DUH SUHVHQWHG IRU ODERXU PDUNHW SDUWLFLSDWLRQ LQ WKH SDQHO EHORZ� (DFK SRLQW HVWLPDWH DQG FRQILGHQFH LQWHUYDO UHIHUV
WR SURSRUWLRQDO LPSDFWV FRPSDUHG WR RXWFRPHV RQH \HDU SULRU WR ELUWK� $OO VSHFLILFDWLRQV DUH EDVHG RQ DOO ILUVW ELUWKV LQ RXU VDPSOH RI \HDUV ���������� ZLWK DOO GHWDLOV
IROORZLQJ PRGHO � RI WKH WH[W�

��



2QOLQH $SSHQGLFHV IRU�

+HDOWK DQG /DERU 0DUNHW ,PSDFWV RI 7ZLQ %LUWK� (YLGHQFH IURP D 6ZHGLVK ,9) 3ROLF\
0DQGDWH

6RQLD %KDORWUD 	 'DPLDQ &ODUNH 	 +DQQD 0�KOUDG 	 0nUWHQ 3DOPH

3DUW

7DEOH RI &RQWHQWV
$ $SSHQGL[ )LJXUHV DQG 7DEOHV $�

% 'HVFULSWLYH 3ORWV DQG 7UHQGV LQ 3ULQFLSDO 2XWFRPH 0HDVXUHV E\ ,9) 6WDWXV $��

& :LWKLQ 0RWKHU 9DULDWLRQ DQG ,GHQWLILFDWLRQ $��

' +HWHURJHQHLW\ LQ LPSDFWV RI WKH 6(7 UHIRUP $��

( 6RFLDO FRVWV DQG EHQHILWV RI WKH 6(7 UHIRUP $��

) 0HDVXUHPHQW RI ,9) XVDJH $��

$�



$ $SSHQGL[ )LJXUHV DQG 7DEOHV

7DEOH $�� &ODVVLILFDWLRQ RI 0DWHUQDO 0RUELGLW\ (YHQWV

&ODVVLILFDWLRQ ,&'��� DQG .9c &RGHV 0%5 9DULDEOH 1DPH

0DWHUQDO 0RUELGLW\
0DWHUQDO GHDWKV 2��� 2��� 2��� 2��� 2���

2��� 2���
1RQ�SODQQHG K\VWHUHFWRP\ 2���� 0&$��� 0&$���

/&'��� /&'���=;'��
%ORRG WUDQVIXVLRQ � EORRG ORVV !���� PO �'5���� '5���� '5����

'5���� 9���� �
RU KDHPRUUKDJH ZLWK FRDJXORSDWK\ 2���� 2���� 2���$� 2���%�

2���;�
RU 2��� RU 2���

2WKHU VXUJLFDO LQWHUYHQWLRQV VXFK DV XWHULQH RU
YDJLQDO WDPSRQDGH� XWHULQH FRPSUHVVLRQ VX�
WXUHV� HPEROL]DWLRQ� UH�RSHUDWLRQ GXH WR FRP�
SOLFDWLRQV

0%%�� '3��� 0&:��
.&+�� 0:$�� 0:%��
0:&�� 0:&�� 0:'��
0:(�� 0:(��
0:(�� 0:)�� 0:)��
0::�� 0::�� 0::��

0DWHUQDO YHQRXV WKURPERHPEROLVP 2��� 2��� 2��� 2��� 2���
2��� 2��� 2���

0DWHUQDO VHSVLV 2��� 5��� $��� $��� $���
$��� $��� $��� $��� $���

7KLUG GHJUHH SHULQHDO LQMXU\ ZLWK RYHU ��� RI
WKH H[WHUQDO DQDO VSKLQFWHU WRUQ

2��� 2���& ����' ����(
����) ����; � 0%5�YDULDEOH

6),1.7(5

)RXUWK GHJUHH SHULQHDO LQMXU\ �LQFOXGLQJ WKH
UHFWDO PXFRVD�

���� � 0%5�YDULDEOH 5(.780

,QMXULHV GXULQJ GHOLYHU\ DQG VXUJHU\� 2��� 2���
8WHULQH UXSWXUH� EODGGHU RU XUHWKUD 6��� 6��� 6��� 6��� 6���

6��� 6��� 6��� 6���
$UWHULD LOLDFD LQWHUQD� LQWHVWLQHV� XULQDU\ EODG�
GHU DQG XUHWKUD
$QDHVWKHVLD FRPSOLFDWLRQV 2��� 2��� 2��� 2��� 2���

2��� 2��� 2��� 2��� 2���
2��� 2���

(FODPSVLD 2�� 2��� 2��� 2��� 2���
3RVW�SDUWXP GHSUHVVLRQ )�� )��� )��� )��� )��� )��$

)���: )��� )��� )�� )���
)��� )��� )���

3ODFHQWD FRPSOLFDWLRQV 2��� 2���$ 2���% 2���:
2���; 2��� 2��� 2���$
2��� 2���; 2��� 2��

&RPSOLFDWLRQV DVVRFLDWHG ZLWK PXOWLSOH ELUWKV 2��� 2��� 2��� 2���$
2���% 2���; 2���

:RXQG UXSWXUH 2��� 2��� 2���
,QWHQVLYH FDUH =9���
&HUYLFDO ODFHUDWLRQV 2��� 0%&��
3UHHFODPSVLD�JHVWDWLRQDO K\SHUWHQVLRQ 2��� 2�� 2��� 2��� 2���$

2���% 2���; 2��� 2���
*HVWDWLRQDO 'LDEHWHV 0HOOLWXV 2��� 2���$ 2���%
&KRULRDPQLRQLWLV 2��� 5���
:RXQG LQIHFWLRQ 2���
87, 2��� 2���
(QGRPHWULWLV 2���

1RWHV� 0DWHUQDO PRUELGLW\ HYHQWV DUH GRFXPHQWHG LQ WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWHU �0)5� DQG GHILQHG XVLQJ
PHGLFDO GLDJQRVHV FODVVLILHG DFFRUGLQJ WR WKH ,QWHUQDWLRQDO &ODVVLILFDWLRQ RI 'LVHDVHV �� �,&'���� DQG SURFHGXUHV
�XVLQJ .9c�FRGHV� GXULQJ SUHJQDQF\ DQG GHOLYHU\� 7KH PRUELGLW\ HYHQWV OLVWHG LQ WKLV WDEOH DUH GHILQHG E\ WKH ,&'���
DQG .9c FRGHV SUHVHQWHG LQ FROXPQ � DQG�RU E\ WKH 0)5�YDULDEOHV SUHVHQWHG LQ FROXPQ ��

$�



7DEOH $�� &ODVVLILFDWLRQ RI 6HYHUH 1HRQDWDO 0RUELGLW\ (YHQWV

&ODVVLILFDWLRQ ,&'��� &RGH 0%5 9DULDEOH
1DPH

6HYHUH 1HRQDWDO 0RUELGLW\
6WLOOELUWK �DQWH� DQG LQWUDSDUWXP� '2')2'
$VSK\[LD DW GHOLYHU\� S+�� 3��� 3��� 3��� 3��� 3���%

3���
+\SR[LF LVFKHPLF HQFHSKDORSDWK\ JUDGH ��� 3��� 3��� 3��� 3��� 3���

3��� 3��� 3���% 3���&
3���;

,QWUDFUDQLDO KDHPRUUKDJH 3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3��� 3���

1HRQDWDO FRQYXOVLRQV 3��� 3���$ 3���% 3���&
5HVSLUDWRU\ GLVWUHVV DQG PHFRQLXP DVSLUDWLRQ
V\QGURPH

3��� 3��� 3��� 3��� 3���
3��� 3��� 3���

,QYDVLYH PHFKDQLFDO YHQWLODWLRQ '*��� '*��� '*��� '*���
&DUGLRUHVSLUDWRU\ UHVXVFLWDWLRQ �LQWXEDWLRQ�
YHQWLODWLRQ� KHDUW FRPSUHVVLRQV�

'*��� '*��� '0��� '*���
')��� ')��� ')��� � 0%5�
YDULDEOHV

$&,'26� ,178%�
+-0$66

7KHUDSHXWLF K\SRWKHUPLD '9���
([WUHPHO\ ORZ ELUWKZHLJKW� ����� JUDPV %9,.7
([WUHPHO\ SUHWHUP� ��� ZHHNV RI JHVWDWLRQ *59%6
$3*$5 VFRUH �� DW ILYH PLQXWHV $3*$5�
&RQJHQLWDO SQHXPRQLD 3��� 3��� 3��� 3��� 3���

3��� 3��� 3��� 3���
&RQJHQLWDO VHSVLV 3��� 3��� 3��� 3��� 3���

3��� 3��� 3���
%LUWK WUDXPD �IUDFWXUHV� QHXURORJLFDO LQMXU\�
UHWLQDO KHPRUUKDJH RU IDFLDO QHUYH SDOV\� SXO�
PRQDU\ KHPRUUKDJH� SQHXPRWKRUD[�

3��� 3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3��� 3���
3��� 3��� 3��� 3���

2EVWHWULF EUDFKLDO SOH[XV LQMXU\ 3��� 3��� 3��� 3��� 3���
3���

+\SRJO\FHPLD ���� PPRO�O 3���$ 3���%

1RWHV� 1HRQDWDO PRUELGLW\ HYHQWV DUH GRFXPHQWHG LQ WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWHU �0)5� DQG GHILQHG XVLQJ
PHGLFDO GLDJQRVHV FODVVLILHG DFFRUGLQJ WR WKH ,QWHUQDWLRQDO &ODVVLILFDWLRQ RI 'LVHDVHV �� �,&'���� DQG SURFHGXUHV
�XVLQJ .9c�FRGHV� GXULQJ SUHJQDQF\ DQG GHOLYHU\� 7KH PRUELGLW\ HYHQWV OLVWHG LQ WKLV WDEOH DUH GHILQHG E\ WKH ,&'���
DQG .9c FRGHV SUHVHQWHG LQ FROXPQ � DQG�RU E\ WKH 0)5�YDULDEOHV SUHVHQWHG LQ FROXPQ ��

$�



7DEOH $�� 6XPPDU\ 6WDWLVWLFV E\ ,9) 6WDWXV ± $GYHUVH 0DWHUQDO 2XWFRPHV

,9) 1RQ�,9) 'LIIHUHQFH

0HDQ 6WG� 'HY� 0HDQ 6WG� 'HY �S�YDOXHV�

+HPRUUKDJH ����PO ����� ������ ����� ������ �����
+\VWHUHFWRP\ ����� ����� ����� ����� �����
3RVW�ELUWK VXUJHU\ ����� ����� ����� ����� �����
7KURPERHPEROLVP ����� ����� ����� ����� �����
6HSVLV ����� ����� ����� ����� �����
0DWHUQDO GHDWKV ����� ����� ����� ����� �����
3HULQHDO ODFHUDWLRQV ��� ����� ������ ����� ������ �����
$QHVWKHVLD FRPSOLFDWLRQV ����� ����� ����� ����� �����
,QMXU\ ����� ����� ����� ����� �����
'HSUHVVLRQ ����� ����� ����� ����� �����
3ODFHQWD FRPSOLFDWLRQV ����� ����� ����� ����� �����
0XOWLSOH ELUWK FRPS� ����� ����� ����� ����� �����
5XSWXUHV ����� ����� ����� ����� �����
(FODPSVLD ����� ����� ����� ����� �����
3UHHFODPSVLD ����� ������ ����� ������ �����
'LDEHWHV ����� ����� ����� ����� �����
&HUYLFDO /DFHUDWLRQV ����� ����� ����� ����� �����
&KRULRPHQRLWLV ����� ����� ����� ����� �����
:RXQG LQIHFWLRQ ����� ����� ����� ����� �����
(QGRPHWULRVLV ����� ����� ����� ����� �����
8ULQDU\ 7UDFW ,QIHFWLRQ ����� ����� ����� ����� �����

1RWHV� 6XPPDU\ VWDWLVWLFV IRU VSHFLILF PDWHUQDO PRUELGLW\ PHDVXUHV XVHG WR FRQVWUXFW
WKH PDWHUQDO PRUELGLW\ LQGH[ DUH GLVSOD\HG VHSDUDWHO\ E\ D PRWKHU¶V ,9) VWDWXV� (DFK
PHDVXUH LV D ELQDU\ LQGLFDWRU RI ZKHWKHU WKH PRWKHU VXIIHUHG D SDUWLFXODU HYHQW� PXOWL�
SOLHG E\ ��� IRU HDVH RI YLVXDOLVDWLRQ� p�YDOXHV RI WHVWV IRU HTXDOLW\ RI PHDQV E\ JURXS
DUH UHSRUWHG LQ WKH ILQDO FROXPQ�

$�



7DEOH $�� 6XPPDU\ 6WDWLVWLFV E\ ,9) 6WDWXV ± $GYHUVH &KLOG 2XWFRPHV

,9) 1RQ�,9) 'LIIHUHQFH

0HDQ 6WG� 'HY� 0HDQ 6WG� 'HY �S�YDOXHV�

8PELOLFDO FKRUG S+�� ������� �������� ������� �������� �����
+\SR[LF LVFKHPLF HQFHSKDORSDWK\ ������ �������� ������ �������� �����
,QWUDFUDQLDO KHPDWRPD ������� �������� ������ �������� �����
1HRQDWDO FRQYXOVLRQV ������� �������� ������� �������� �����
0HFRQLXP DVSLUDWLRQ �������� ��������� �������� ��������� �����
0HFKDQLFDO YHQWLODWLRQ ����� ����� ����� ����� �����
&DUGLRUHVSLUDWRU\ UHVXVFLWDWLRQ ������� �������� ������� �������� �����
7KHUDSHXWLF K\SRWKHUPLD ����� ����� ����� ����� �����
$3*$5 < 4 ������� �������� ������� �������� �����
3QHXPRQLD ������� �������� ������� �������� �����
6HSVLV �������� ��������� ������� �������� �����
%LUWK WUDXPD �������� ��������� ������� �������� �����
+\SRJO\FHPLD �������� ��������� �������� ��������� �����
3OH[XV LQMXU\ ������ �������� ������� �������� �����
6WLOO ELUWK ������� �������� ������� �������� �����
([WUHPHO\ ORZ ELUWK ZHLJKW �������� ��������� ������� �������� �����
([WUHPHO\ 3UHWHUP �������� ��������� ������� �������� �����

1RWHV� 6XPPDU\ VWDWLVWLFV IRU VSHFLILF LQIDQW PRUELGLW\ PHDVXUHV XVHG WR FRQVWUXFW WKH QHRQDWDO PRUELGLW\
LQGH[ DUH GLVSOD\HG VHSDUDWHO\ E\ WKHLU PRWKHU¶V ,9) VWDWXV� (DFK PHDVXUH LV D ELQDU\ LQGLFDWRU RI ZKHWKHU
WKH FKLOG VXIIHUHG D SDUWLFXODU HYHQW� PXOWLSOLHG E\ ������� IRU HDVH RI SUHVHQWDWLRQ� p�YDOXHV RI WHVWV IRU
HTXDOLW\ RI PHDQV E\ JURXS DUH UHSRUWHG LQ WKH ILQDO FROXPQ�

$�



7DEOH $�� 6XPPDU\ 6WDWLVWLFV E\ ,9) 6WDWXV ± 3DUHQWDO &KDUDFWHULVWLFV

,9) 1RQ�,9) 'LIIHUHQFH

0HDQ 6WG� 'HY� 0HDQ 6WG� 'HY� �S�YDOXHV�

3DQHO $� 3ULQFLSDO 2XWFRPH 0HDVXUHV �3DUHQWV�
7ZLQ ELUWK ���� ���� ���� ���� �����
1 %LUWKV ZLWKLQ � \UV ���� ���� ���� ���� �����
1R IXWXUH ELUWKV ���� ���� ���� ���� �����
0DWHUQDO PRUELGLW\ ���� ���� ���� ���� �����
+RVSLWDO QLJKWV� FKLOGELUWK ���� ���� ���� ���� �����
(PHUJHQF\ &�VHFWLRQ ���� ���� ���� ���� �����
:DJH HDUQLQJV� PRWKHU ������ ������ ������ ������ �����
6LFNQHVV EHQHILWV� PRWKHU ������ ������� ������ ������� �����
:DJH HDUQLQJV� IDWKHU ������ ������ ������ ������ �����
6LFNQHVV EHQHILWV� IDWKHU ������ ������� ������ ������� �����
3DQHO %� &RYDULDWHV
$JH� PRWKHU ����� ���� ����� ���� �����
%0,� PRWKHU ����� ���� ����� ���� �����
%RUQ LQ 6ZHGHQ� PRWKHU ���� ���� ���� ���� �����
)LUVW WLPH PRWKHU ���� ���� ���� ���� �����
6PRNLQJ� PRWKHU ���� ���� ���� ���� �����
(OHPHQWDU\� PRWKHU ���� ���� ���� ���� �����
+LJK VFKRRO� PRWKHU ���� ���� ���� ���� �����
8QLYHUVLW\� PRWKHU ���� ���� ���� ���� �����
$JH� IDWKHU ����� ���� ����� ���� �����
%RUQ LQ 6ZHGHQ� IDWKHU ���� ���� ���� ���� �����
(OHPHQWDU\� IDWKHU ���� ���� ���� ���� �����
+LJK VFKRRO� IDWKHU ���� ���� ���� ���� �����
8QLYHUVLW\� IDWKHU ���� ���� ���� ���� �����
7RWDO 2EVHUYDWLRQV ������ �������

1RWHV� &KDUDFWHULVWLFV DQG RXWFRPHV RI ,9) DQG QRQ�,9) SDUHQWV IURP WKH 6ZHGLVK 0HGLFDO
%LUWK 5HJLVWU\ DQG /,6$5HJLVWU\ DUH GLVSOD\HG� DORQJZLWK p�YDOXHV WHVWLQJ IRU HTXDOLW\ DFURVV
JURXSV� 7RWDO REVHUYDWLRQV LQGLFDWHG DW WKH IRRW RI WKH WDEOH UHIHU WR WKH WRWDO QXPEHU RIPRWKHUV
DJHG XQGHU ��� DQG KHQFH XVHG LQ SULQFLSDO PRGHOV� ,Q D QXPEHU RI UREXVWQHVV FKHFNV� ZH
LQFOXGH DGGLWLRQDOO\ ZRPHQ RYHU WKH DJH RI ��� UHVXOWLQJ LQ D VDPSOH RI ������ ,9) PRWKHUV
DQG ������� QRQ�,9) PRWKHUV�

$�



7DEOH $�� 6XPPDU\ 6WDWLVWLFV E\ ,9) 6WDWXV ± &KLOG 2XWFRPHV

,9) 1RQ�,9) 'LIIHUHQFH

0HDQ 6WG� 'HY� 0HDQ 6WG� 'HY� �S�YDOXHV�

3ULQFLSDO 2XWFRPH 0HDVXUHV �&KLOGUHQ�
%LUWK ZHLJKW �������� ������� �������� ������� �����
*HVWDWLRQDO DJH �ZHHNV� ������ ����� ������ ����� �����
+RVSLWDO QLJKWV� DJH � ����� ������ ����� ����� �����
+RVSLWDO QLJKWV� DJHV ��� ����� ����� ����� ����� �����
$$5 VFRUH < 7 ����� ����� ����� ����� �����
6HYHUH QHRQDWDO PRUELGLW\ ����� ����� ����� ����� �����
,QIDQW PRUWDOLW\ ����� ����� ����� ����� �����
8QGHU � PRUWDOLW\ ����� ����� ����� ����� �����
7RWDO 2EVHUYDWLRQV ������ �������

1RWHV� &KDUDFWHULVWLFV RI FKLOGUHQ ERUQ DV D UHVXOW RI ,9) SURFHGXUHV DQG QRQ�,9) SURFHGXUHV DUH
GLVSOD\HG� $OO PHDVXUHV DUH JHQHUDWHG IURP PLFURGDWD LQ WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\� DQG
p�YDOXHV WHVWLQJ IRU HTXDOLW\ DFURVV JURXSV DUH UHSRUWHG� 7RWDO REVHUYDWLRQV LQGLFDWHG DW WKH IRRW RI
WKH WDEOH UHIHU WR WKH WRWDO QXPEHU RI FKLOGUHQ ERUQ WR PRWKHUV DJHG XQGHU �� �ZKLFK LV ODUJHU WKDQ
WKH WRWDO QXPEHU RI PRWKHUV� JLYHQ PXOWLSOH ELUWKV�� ,Q D QXPEHU RI UREXVWQHVV FKHFNV� ZH H[WHQG
WR LQFOXGH DGGLWLRQDOO\ ZRPHQ RYHU WKH DJH RI ��� UHVXOWLQJ LQ D VDPSOH RI ������ ,9) ELUWKV DQG
������� QRQ�,9) ELUWKV�

$�



7DEOH $�� 6XPPDU\ 6WDWLVWLFV RI 6LQJOHWRQ DQG 7ZLQ %LUWKV E\ ,9) VWDWXV

7ZLQV 6LQJOHWRQV

,9) PHDQ 1RQ�,9) PHDQ p�YDOXHV ,9) PHDQ 1RQ�,9) PHDQ p�YDOXHV

3ULQFLSDO 2XWFRPH 0HDVXUHV �&KLOGUHQ�
%LUWK ZHLJKW ������ ������ ����� ������ ������ �����
*HVWDWLRQDO DJH �ZHHNV� ���� ���� ����� ���� ���� �����
+RVSLWDO QLJKWV� DJH � ���� ���� ����� ���� ���� �����
+RVSLWDO QLJKWV� DJHV ��� ���� ���� ����� ���� ����� �����
$3*$5 VFRUH < 7 ����� ����� ����� ����� ����� �����
6HYHUH QHRQDWDO PRUELGLW\ ����� ����� ����� ����� ����� �����
,QIDQW PRUWDOLW\ ����� ����� ����� ����� ����� �����
8QGHU � PRUWDOLW\ ����� ����� ����� ����� ����� �����

1RWHV� 0HDQ YDOXHV RI LQGLFDWRUV RI KHDOWK DW ELUWK DUH SUHVHQWHG IRU WZLQV �OHIW�KDQG SDQHO� DQG VLQJOHWRQ ELUWKV �ULJKW�
KDQG SDQHO�� ,GHQWLFDO PHDVXUHV DV WKRVH XVHG LQ SULQFLSDO PRGHOV RI WKH SDSHU DUH GLVSOD\HG� 7HVWV RI HTXDOLW\ DUH
SUHVHQWHG EHWZHHQ ,9) DQG QRQ�,9) ELUWKV ZLWKLQ HDFK JURXS RI VLQJOHWRQV RU WZLQV �p�YDOXHV FRUUHVSRQGLQJ WR WKHVH
WHVWV DUH UHSRUWHG��

$
�



7DEOH $�� 3URSRUWLRQ RI ,9) ELUWKV E\ JURXS

$JH %LUWK 2UGHU (GXFDWLRQ %0,

*URXS 3URS� *URXS 3URS� *URXS 3URS� *URXS 3URS�

$JH ��� ����� �VW SUHJQDQF\ ����� (OHPHQWDU\ ����� 1RUPDO ZHLJKW �����
$JH ����� ����� �QG SUHJQDQF\ ����� +LJK VFKRRO ����� 2YHUZHLJKW �����
$JH ����� ����� �UG RU KLJKHU ����� 8QLYHUVLW\ ����� 2EHVH �����
$JH ����� ����� ± ± ± ± ± ±
$JH !�� ����� ± ± ± ± ± ±

1RWHV� (DFK SDQHO GLVSOD\V WKH SURSRUWLRQ RI DOO ,9) ELUWKV DPRQJ PRWKHUV ZKR PHHW VSHFLILF DJH� ELUWK
RUGHU� HGXFDWLRQ RU %0, FULWHULD QRWHG LQ WKH ULJKW KDQG SDQHO� $OO SURSRUWLRQV UHIHU WR DOO OLYH ELUWKV UHJLVWHUHG
LQ WKH 0HGLFDO %LUWK 5HJLVWU\ RYHU WKH SHULRG XQGHU VWXG\ ������������

$�



7DEOH $�� 7KH ,PSDFW RI 6(7 RQ 1HRQDWDO 0RUELGLW\

3DQHO $ $3*$5 3QHXPRQLD 6HSVLV %LUWK +\SRJO\� 3OH[XV
< 4 7UDXPD FHPLD ,QMXU\

6(7 UHIRUP ������ ����� ������ ����� ������


 �����


>�����@ >�����@ >�����@ >�����@ >�����@ >�����@

,9) �����
 ������ �����


 ������ �����


 ������



>�����@ >�����@ >�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������ ������ ������ ������
2EVHUYDWLRQV ������� ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� � � � � < 0.01 �����

3DQHO % 6WLOO� ([WUHPHO\ ([WUHPHO\ S+< 7 +\SR� ,VFK� ,QWUD�
ELUWK /RZ %: 3UHWHUP (QFHSKDORS� +DHP�

6(7 UHIRUP �����
 ������


 ������


 ������
 ������ �����
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@

,9) ������ �����


 �����


 ����� ����� �����
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������ ������ ������ �����
2EVHUYDWLRQV ������� ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� ����� < 0.01 ����� ����� � �

3DQHO & 1HR� 0HFRQLXP 0HFKDQLFDO &DUGLRUHVS� 7KHU
&RQYXO� $VSLUDWLRQ 9HQWLODWLRQ +\SRWKHUPLD

6(7 UHIRUP ������ ������


 ����� ������ ������



>�����@ >�����@ >�����@ >�����@ >�����@

,9) ����� �����


 ������ ����� ������

>�����@ >�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ������ ������ ������ �����
2EVHUYDWLRQV ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� � ����� � � �����

1RWHV� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ )( HVWLPDWH RI WKH LPSDFW RI WKH 6(7 UHIRUP RQ QHRQDWDO KHDOWK DQG
PRUELGLW\ PHDVXUHV IROORZLQJ VSHFLILFDWLRQ �� (VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV DUH LQFOXGHG LQ DOO UHJUHVVLRQV�
6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU� 7KH FRUUHFWHG p�YDOXH UHIHUV WR p�YDOXHV EDVHG RQ +ROP¶V ):(5 FRUUHFWLRQ
FRQVLGHULQJ DOO �� RXWFRPHV LQ WKLV 7DEOH� 
 S<���� 

 S<����� 


 S<�����

$��



7DEOH $��� 7KH ,PSDFW RI 6(7 RQ 0DWHUQDO 0RUELGLW\

3DQHO $ +DPHRUU� +\VWHU� 3RVW� 7KURPER� 6HSVLV 0DWHUQDO 3HULQHDO
KDJH HFWRP\ ELUWK HPEROLVP 'HDWK /DFHU�

VXUJHU\ DWLRQ

6(7 UHIRUP ����� ����� ����� ������ ������ ����� ������
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

,9) �����


 ����� �����


 ����� �����

 ������


 ������
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ����� ����� ����� ������ ������ ������ �����
2EVHUYDWLRQV ������� ������� ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� � � � � � � �

3DQHO % $QDVWHVLD ,QMXU\ 'HSUH� 3ODFHQWD 0XOW� 5XSWXUHV (FODPS�
FRPSOLF� VVLRQ FRPSOLF� %LUWK VLD
DWLRQV DWLRQV &RPS�

6(7 UHIRUP ������ ������ ������ ����� ������

 ������ ������
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

,9) ������ ����� ������ �����


 �����


 �����
 �����
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ����� ������ ����� ����� ������ ������ ������
2EVHUYDWLRQV ������� ������� ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� � � � � ����� � �

3DQHO & 3UH�(F� 'LDEHWHV &HUYLFDO &KRULRPHQ� :RXQG (QGRPHWUL 87,
ODPSVLD /DFHUDW� RLWLV ,QIHFWLRQ

6(7 UHIRUP ������

 ����� ������ ������ ����� ������ ������
>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

,9) �����


 ����� �����

 �����


 ����� �����

 �����



>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

6FDOHG ,PSDFW RI 6(7 ������ ����� ������ ������ ����� ������ ������
2EVHUYDWLRQV ������� ������� ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ����� ����� ����� ����� ����� �����
0HDQ RI 'HS� 9DU� )XOO ����� ����� ����� ����� ����� ����� �����
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� ����� � � � � � �

1RWHV� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ )( HVWLPDWH RI WKH LPSDFW RI WKH 6(7 UHIRUP RQ PDWHUQDO PRUELGLW\ RXWFRPHV
IROORZLQJ VSHFLILFDWLRQ �� (VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV DUH LQFOXGHG LQ DOO UHJUHVVLRQV� 6WDQGDUG HUURUV DUH FOXVWHUHG
E\ PRWKHU� 7KH FRUUHFWHG p�YDOXH UHIHUV WR p�YDOXHV EDVHG RQ +ROP¶V ):(5 FRUUHFWLRQ FRQVLGHULQJ DOO �� RXWFRPHV LQ WKLV 7DEOH�

 S<���� 

 S<����� 


 S<�����

$��



7DEOH $��� 7KH LPSDFW RI 6(7 RQ H[WHQVLYH YV LQWHQVLYH PDUJLQ HDUQLQJV

0RWKHUV )DWKHUV

1RQ�]HUR :DJH LQFRPH 1RQ�]HUR :DJH LQFRPH 5HODWLYH
ZDJH �LQWHQVLYH PDUJLQ� ZDJH �LQWHQVLYH PDUJLQ� )HPDOH :DJH

6(7 UHIRUP �����

 ���������


 ����� ��������� ���������


������� ���������� ������� ���������� ����������

,9) ������
 ��������� ������ ���������


 ����������



������� ���������� ������� ���������� ����������

6FDOHG ,PSDFW RI 6(7 ������ ������ ������ ������ ������
2EVHUYDWLRQV ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ����� ���������� ����� ���������� �����������
0HDQ RI 'HS� 9DU� )XOO ����� ���������� ����� ���������� �����������
8QFRUUHFWHG S�YDOXH �6(7� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� ����� < 0.001 ���� ���� �����
1RWHV� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ )( HVWLPDWH RI WKH LPSDFW RI WKH 6(7 UHIRUP RQ PDWHUQDO RU SDWHUQDO ODERXU PDUNHW
SDUWLFLSDWLRQ �PHDVXUHG DV UHSRUWLQJ DW OHDVW VRPH ZDJH LQFRPH LQ WKH \HDUV IROORZLQJ ELUWK�� DQG ZDJH LQFRPH DW WKH H[WHQVLYH
PDUJLQ �ZDJH DPRQJ DOO LQGLYLGXDOV UHSRUWLQJ QRQ�]HUR ZDJHV�� 7KH ILQDO FROXPQ HVWLPDWHV WKH LPSDFW RI WKH 6(7 UHIRUP RQ WKH
UHODWLYH IHPDOH ZDJH WR WKH PDOH ZDJH ZLWKLQ DOO KRXVHKROGV� :DJH HDUQLQJ UHIHU WR DYHUDJHV RYHU WKH � \HDUV IROORZLQJ HDFK PRWKHU
RU IDWKHU¶V ELUWK� DQG DUH JHQHUDWHG E\ IROORZLQJ SDUHQWV XS WR �D PD[LPXP RI� ���� LQ WKH /,6$ UHJLVWHU� (VWLPDWHG GDWH RI FRQFHSWLRQ
IL[HG HIIHFWV DUH LQFOXGHG LQ DOO UHJUHVVLRQV� 7KH VFDOHG LPSDFW RI 6(7 UHIHUV WR WKH SURSRUWLRQDO LPSDFW RI WKH 6(7 UHIRUP FRPSDUHG
WR WKH GLIIHUHQFH EHWZHHQ ,9) DQG QRQ�,9) PRWKHUV� 7KLV LV WKH UDWLR RI WKH FRHIILFLHQW LQ URZ � WR WKH FRHIILFLHQW LQ URZ �� &RUUHFWHG
p�YDOXHV DUH FDOFXODWHG XVLQJ +ROP¶V )DPLO\ :LVH (UURU 5DWH FRUUHFWLRQ DFURVV DOO PRGHOV HVWLPDWHG LQ 7DEOHV ���� 6WDQGDUG HUURUV
DUH FOXVWHUHG E\ PRWKHU� 
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7DEOH $��� 7KH 6(7 UHIRUP DQG PDWHUQDO DQG SDWHUQDO FKDUDFWHULVWLFV

$JH 3ULPDU\ 6HFRQGDU\ 7HUWLDU\ 1DWLYH %0, 6PRNH
��� ��� ��� ��� ��� ��� ���

3DQHO $� 0RWKHUV
6(7 UHIRUP ����� ������

 ������ �����

 ����� ������ �����

>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@
,9) �����
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 �����
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 ������




>�����@ >�����@ >�����@ >�����@ >�����@ >�����@ >�����@

3URSRUWLRQDO &KDQJH ����� ������ ������ ����� ����� ������ �����
2EVHUYDWLRQV ������� ������� ������� ������� ������� ������� �������
0HDQ RI 'HS� 9DU� ,9) ������ ����� ����� ����� ����� ������ �����
0HDQ RI 'HS� 9DU� )XOO ������ ����� ����� ����� ����� ������ �����
8QFRUUHFWHG p�YDOXH �6(7� ����� ����� ����� ����� ����� ����� �����
&RUUHFWHG p�YDOXH �6(7� ���� ����� ���� ����� ���� ���� ����

3DQHO %� )DWKHUV
6(7 UHIRUP ����� ������
 �����
 ������ �����


 ± ±

>�����@ >�����@ >�����@ >�����@ >�����@ ± ±
,9) �����


 ������


 �����

 �����


 �����


 ± ±

>�����@ >�����@ >�����@ >�����@ >�����@ ± ±

3URSRUWLRQDO &KDQJH ����� ������ ����� ������ ����� ± ±
2EVHUYDWLRQV ������� ������� ������� ������� ������� ± ±
0HDQ RI 'HS� 9DU� ,9) ������ ����� ����� ����� ����� ± ±
0HDQ RI 'HS� 9DU� )XOO ������ ����� ����� ����� ����� ± ±
8QFRUUHFWHG p�YDOXH �6(7� ����� ����� ����� ����� ����� ± ±
&RUUHFWHG p�YDOXH �6(7� ���� ����� ����� ���� ����� ± ±

1RWHV� (DFK FROXPQ SUHVHQWV D VHSDUDWH WZR�ZD\ )( UHJUHVVLRQ ZKHUH SDUHQWDO FKDUDFWHULVWLFV DUH UHJUHVVHG RQ WKH 6(7 UHIRUP
DQG ,9) LQGLFDWRU IROORZLQJ VSHFLILFDWLRQ �� 0RGHOV UHSOLFDWH WKRVH IURP 7DEOH �� KRZHYHU UHSODFLQJ RXWFRPH YDULDEOHV ZLWK
REVHUYDEOH SDUHQWDO FKDUDFWHULVWLFV �FRQWURO YDULDEOHV LQFOXGHG LQ DOO EDVHOLQH PRGHOV LQ WKH SDSHU�� 0DWHUQDO FKDUDFWHULVWLFV DUH
SUHVHQWHG LQ 3DQHO $� ZLWK VLPLODU SDWHUQDO FKDUDFWHULVWLFV LQ 3DQHO %� ,Q WKH FDVH RI %0, DQG D ZRPDQ¶V VPRNLQJ VWDWXV GXULQJ
SUHJQDQF\� WKHVH DUH RQO\ REVHUYHG IRU PRWKHUV� (VWLPDWHG GDWH RI FRQFHSWLRQ IL[HG HIIHFWV DUH LQFOXGHG LQ DOO UHJUHVVLRQV�
³3URSRUWLRQDO &KDQJH´ LQ SDQHO IRRWHUV UHIHUV WR WKH SDUDPHWHU HVWLPDWHG RQ 6(7 UHIRUP GLYLGHG E\ WKH EDVHOLQH GHSHQGHQW
YDULDEOH PHDQ IRU ,9) XVHUV� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHU� &RUUHFWHG p�YDOXH UHIHUV WR p�YDOXHV IURP +ROP¶V
PXOWLSOH K\SRWKHVLV FRUUHFWLRQ EDVHG RQ WKH K\SRWKHVHV WHVWHG LQ WKLV 7DEOH� 
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)LJXUH $�� 7UHQGV LQ GHOLYHU\ UDWHV DQG ,9) WUHDWPHQWV

�D� 'HOLYHULHV SHU HPEU\R WUDQVIHU DQG F\FOH
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6WDUWHG�F\FOHV (PEU\R�WUDQVIHUV

1RWHV� $QQXDO WUHQGV LQ GHOLYHULHV SHU WUDQVIHU�F\FOH DQG WKH QXPEHU RI ,9) WUHDWPHQWV DUH EDVHG RQ DJJUH�
JDWH GDWD FROOHFWHG IURP DQQXDO UHSRUWV E\ WKH 6ZHGLVK 1DWLRQDO %RDUG RI +HDOWK DQG :HOIDUH DQG SUHVHQWHG
LQ )LJXUHV $�D DQG $�E� 6WDUWHG F\FOHV UHIHU WR DOO ,9) SURFHGXUHV LQLWLDWHG� ZKHWKHU RU QRW DQ HPEU\R
ZDV HYHQWXDOO\ WUDQVIHUUHG� ZKLOH HPEU\R WUDQVIHUV UHIHUV RQO\ WR WKRVH SURFHGXUHV LQ ZKLFK DQ HPEU\R ZDV
WUDQVIHUUHG WR WKH ZRPDQ� 7KH UHG YHUWLFDO OLQH LQGLFDWHV WKH \HDU RI WKH 6(7 UHIRUP�
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)LJXUH $�� +RQHVW 'L' %RXQGV ± $OWHUQDWLYH &KLOG +HDOWK 0HDVXUHV

�D� *HVWLRQDO $JH �ZHHNV�
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)LJXUH $�� +RQHVW 'L' %RXQGV ± $OWHUQDWLYH 3DUHQWDO 2XWFRPHV

�D� 1XPEHU RI IXWXUH ELUWKV ZLWKLQ � \HDUV
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)LJXUH $�� $OWHUQDWLYH 0RGHOV DQG 6DPSOHV ± $GGLWLRQDO &KLOG +HDOWK 0HDVXUHV

�D� *HVWDWLRQDO $JH �ZHHNV�
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)LJXUH $�� $OWHUQDWLYH 0RGHOV DQG 6DPSOHV ± $GGLWLRQDO 3DUHQWDO 2XWFRPHV

�D� 1XPEHU RI IXWXUH ELUWKV ZLWKLQ � \UV
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)LJXUH $�� 5HIRUP +HWHURJHQHLW\ ± $GGLWLRQDO &KLOG +HDOWK 0HDVXUHV

�D� *HVWDWLRQDO $JH �ZHHNV�

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education
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Ages 39+
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Birth order 3 ≥

Birth order 2

Birth order 1
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Gestational age (weeks)
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Birth order
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BMI
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Hospital nights (aged 1−8)

�F� $3*$5 VFRUH < �

Birth order
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BMI 25−29
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Ages < 25
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Birth order 1
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APGAR < 7

�G� 6HYHUH 1HRQDWDO 0RUELGLW\

Birth order
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BMI
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Severe neonatal morbity
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Birth order
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Ages < 25

Birth order 3 ≥
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Infant mortality
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Under 5 mortality
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RQ YHUWLFDO SORW D[HV� KRZHYHU IRU DOWHUQDWLYH PHDVXUHV RI FKLOG KHDOWK QRW GRFXPHQWHG LQ )LJXUH ���
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)LJXUH $�� 5HIRUP +HWHURJHQHLW\ ± $GGLWLRQDO 3DUHQWDO 2XWFRPHV

�D� 1XPEHU RI IXWXUH ELUWKV ZLWKLQ � \UV
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Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−0.30 −0.25 −0.20 −0.15 −0.10 −0.05 0.00 0.05 0.10
# Births within 9 years

�E�0DWHUQDO 0RUELGLW\ ,QGH[

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education

Primary education

Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−0.07 −0.02 0.03 0.08 0.13 0.18
Maternal morbidity

�F� +RVSLWDO QLJKWV

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education

Primary education

Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−3.00 −2.60 −2.20 −1.80 −1.40 −1.00 −0.60 −0.20 0.20 0.60
Hospital nights childbirth

�G� (PHUJHQF\ &�VHFWLRQ

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education

Primary education

Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−0.13 −0.08 −0.03 0.02 0.07
Emergency C−section

�H�:DJH HDUQLQJV� IDWKHU

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education

Primary education

Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−55000 −45000 −35000 −25000 −15000 −5000 5000 15000 25000
Wage Earnings Dad

�I� ,QFRPH IURP VLFNQHVV OHDYH� IDWKHU

Birth order

Ages

Education

BMI

BMI ≥ 30

BMI 25−29

BMI < 25

Tertiary education

Secundary education

Primary education

Ages 39+

Ages 35−38

Ages 30−34

Ages 25−29

Ages < 25

Birth order 3 ≥

Birth order 2

Birth order 1

−5000 −4000 −3000 −2000 −1000 0 1000 2000 3000 4000
Sickness benefits Dad

1RWHV� 5HIHU WR QRWHV WR )LJXUH ��� ,GHQWLFDO JURXS�VSHFLILF HVWLPDWHV DUH SORWWHG IRU WKH JURXSV LQGLFDWHG
RQ YHUWLFDO SORW D[HV� KRZHYHU IRU DOWHUQDWLYH PHDVXUHV RI FKLOG KHDOWK QRW GRFXPHQWHG LQ )LJXUH ���

$��



)LJXUH $�� /DERXU 0DUNHW '\QDPLFV RI 7ZLQ DQG 6LQJOHWRQ %LUWKV DW +LJKHU�RUGHU %LUWKV �,9) DQG QRQ�,9) ELUWKV�

3DQHO $� :DJH (DUQLQJ
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3DQHO %� 3DUWLFLSDWLRQ
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1RWHV� 5HIHU WR QRWHV WR )LJXUH ��� ,GHQWLFDO SORWV DUH GLVFSOD\HG� KRZHYHU KHUH LQVWHDG RI HVWLPDWLQJ LPSDFWV RI ILUVW ELUWKV �DV SHU PDLQ VSHFLILFDWLRQV RI .OHYHQ HW DO�
�����E��� RQO\ VHFRQG RU KLJKHU�RUGHU ELUWKV DUH FRQVLGHUHG� $OO RWKHU GHWDLOV IROORZ WKRVH QRWHG LQ )LJXUH ���
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% 'HVFULSWLYH 3ORWV DQG 7UHQGV LQ 3ULQFLSDO 2XWFRPH 0HDVXUHV E\
,9) 6WDWXV

)LJXUH %�� 0DWHUQDO $JH
�
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�� �� �� �� ��
0RWKHU
V�$JH

�,9) �1R�,9)

$JH

1RWHV� $QQXDO WUHQGV LQ WZLQ SUHJQDQFLHV DUH SUHVHQWHG IRU FRQFHSWLRQV ZLWK DQG ZLWKRXW ,9) WUHDWPHQW�
'DWD DUH REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\ �PLFURGDWD UHFRUGV�� 7KH YHUWLFDO OLQH LQGLFDWHV
WKH \HDU RI WKH 6(7 UHIRUP�

)LJXUH %�� $57 WUHDWPHQWV
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,9) 6XUJLFDO�SURFHGXUH
2YXODWLRQ�VWLPXOL 2WKHU�IHUWLOLW\�WUHDWPHQWV

1RWHV� 'DWD DUH REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\� SUHVHQWLQJ WUHQGV LQ GLIIHUHQW FODVVHV RI
UHFRUGHU $57 WUHDWPHQWV� 7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP�
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)LJXUH %�� 7UHQGV LQ IHUWLOLW\ RXWFRPHV

�D� 7ZLQ ELUWK
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,9) 1RQ�,9)

�E� 1XPEHU RI IXWXUH ELUWKV ZLWKLQ � \UV
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1RWHV� 6XPPDU\ SORWV DUH EDVHG RQ PLFURGDWD REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\ FRYHULQJ WKH SULQFLSDO HVWLPDWLRQ VDPSOH IURP WKH SDSHU� GRFXPHQWLQJ
UDZ DYHUDJHV LQ IHUWLOLW\ RXWFRPHV E\ ,9) VWDWXV RYHU WLPH� 7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP�
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)LJXUH %�� 7UHQGV QHRQDWDO DQG FKLOG KHDOWK RXWFRPHV

�D� %LUWKZHLJKW
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1RWHV� 6XPPDU\ SORWV DUH EDVHG RQ PLFURGDWD REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\ FRYHULQJ WKH SULQFLSDO HVWLPDWLRQ VDPSOH IURP WKH SDSHU� GRFXPHQWLQJ
UDZ DYHUDJHV LQ RXWFRPHV E\ D FKLOG¶V FRQFHSWLRQ VWDWXV �,9) RU QRQ�,9)� RYHU WLPH� 7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP�
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)LJXUH %�� 7UHQGV LQ PDWHUQDO KHDOWK PHDVXUHV
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1RWHV� 6XPPDU\ SORWV DUH EDVHG RQ PLFURGDWD REWDLQHG IURP WKH 6ZHGLVK 0HGLFDO %LUWK 5HJLVWU\ DQG WKH 6ZHGLVK 1DWLRQDO 3DWLHQW 5HJLVWU\ FRYHULQJ WKH SULQFLSDO
HVWLPDWLRQ VDPSOH RI WKH SDSHU� GRFXPHQWLQJ UDZ DYHUDJHV LQ RXWFRPHV E\ ,9) VWDWXV RYHU WLPH� 7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7 UHIRUP�
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)LJXUH %�� 7UHQGV LQ ODERXU PDUNHW RXWFRPHV
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1RWHV� 6XPPDU\ SORWV DUH EDVHG RQPLFURGDWD REWDLQHG IURP WKH /RQJLWXGLQDO LQWHJUDWLRQ GDWDEDVH IRU KHDOWK
LQVXUDQFH DQG ODERU PDUNHW VWXGLHV FRYHULQJ WKH SULQFLSDO HVWLPDWLRQ VDPSOH RI WKH SDSHU� GRFXPHQWLQJ UDZ
DYHUDJHV LQ RXWFRPHV E\ SDUHQWDO ,9) VWDWXV RYHU WLPH� 7KH UHG�YHUWLFDO OLQH UHSUHVHQWV WKH \HDU RI WKH 6(7
UHIRUP� :DJH HDUQLQJV DQG VLFNQHVV EHQHILWV UHIHU WR DYHUDJHV LQ WKH � \HDUV IROORZLQJ ELUWK IRU DOO SDUHQWV
ZKR JLYH ELUWK LQ D JLYHQ \HDU�
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& :LWKLQ 0RWKHU 9DULDWLRQ DQG ,GHQWLILFDWLRQ

7R REVHUYH ZK\ D VWDQGDUG PRWKHU IL[HG HIIHFW PRGHO GRHV QRW KDYH JRRG SURSHUWLHV ZKHQ ZH DUH
LQWHUHVWHG LQ HVWLPDWLQJ WKH SDUDPHWHU RQ D ELQDU\ LQWHUDFWLRQ WHUP� FRQVLGHU WKH VLPSOLILHG PRGHO
ODLG RXW EHORZ� :H SUHVHQW WKLV DQDO\VLV LQ WHUPV RI ILUVW GLIIHUHQFHV UDWKHU WKDQ PRWKHU IL[HG HIIHFWV
DV LW VLPSOLILHV WKH XQGHUO\LQJ YDULDWLRQ �DOO YDULDWLRQ LV ELQDU\�� KRZHYHU WKHVH UHVXOWV KROG LQ WKH
FDVH RI PRWKHU IL[HG HIIHFWV� DV WKH LGHQWLFDO XQGHUO\LQJ YDULDWLRQ MXVW QHHGV WR EH FRQVLGHUHG LQ
WHUPV RI GHYLDWLRQV IURP WKH PHDQ LQ HDFK RI WKH GHSHQGHQW YDULDEOHV� DQG VFDOHG DFFRUGLQJO\� 7KH
ILUVW GLIIHUHQFHV PRGHO FDQ EH ZULWWHQ�

(yi − yj) = β0 + β1(IV Fi − IV Fj) + β2(IV F · SETi − IV F · SETj) +X ′γ + (εi − εj),

ZKHUH yi DQG yj UHIHU WR RXWFRPHV IROORZLQJ D PRWKHU¶V FKLOG i DQG j UHVSHFWLYHO\� IV Fi DQG IV Fj

UHIHU WR WKH PRWKHU¶V ,9) VWDWXV RQ HDFK ELUWK �� LI ,9)� � LI QRW�� DQG IV F · SET UHIHUV WR WKH
ELQDU\ IV F YDULDEOH LQWHUDFWHG ZLWK 6(7� D PHDVXUH WDNLQJ � LI WKH ELUWK LV LQ WKH SRVW�6(7 SHULRG�
DQG � LI LW LV LQ WKH SUH�6(7 SHULRG� 7KH YHFWRU X LQFOXGHV FRQWUROV LQFOXGLQJ \HDU RI ELUWK IL[HG
HIIHFWV� 7R IL[ LGHDV EHORZ ZH ZLOO FRQVLGHU D PRWKHU ZLWK � ELUWKV� DQG ZLOO FRQVLGHU y DV KHU
RXWFRPH LQ WKH \HDUV IROORZLQJ WKH ELUWK�

7KH SDUDPHWHU β1 KDV D VWDQGDUG SDQHO LQWHUSUHWDWLRQ� ZKLFK ZH GLVFXVV EHIRUH SDVVLQJ RQ WR
WKH SUREOHPDWLF SDUDPHWHU β2� )RUPDOO\� β1 ≡ ∂(yi−yj)

∂(IV Fi−IV Fj)
� ZKLFK LQ WKH FDVH RI ELQDU\ YDULDEOHV

FDQ EH VLPSOLILHG WR���

β1 ≡ E[(yi − yj)|(IV Fi − IV Fj) = 1]− E[(yi − yj)|(IV Fi − IV Fj) = 0], ���

ZKLFK LV SUHFLVHO\ ZKDW ZH ZLVK WR FDSWXUH LQ WKH PRWKHU SDQHO UHJUHVVLRQ� ,Q ZRUGV� LI y UHIHUV WR
WKH PRWKHU¶V VDODU\� WKLV LV WKH VDODU\ FKDQJH IRU PRWKHUV ZKR KDYH RQH ,9) ELUWK DQG RQH QRQ�,9)
ELUWK �DQG KHQFH IRU ZKRP IV Fi− IV Fj = 1�� FRPSDUHG WR WKRVH ZKR KDG WZR ELUWKV RI WKH VDPH
W\SH �,9) RU QRQ�,9)�� DQG KHQFH IRU ZKRP (IV Fi − IV Fj) = 0�

+RZHYHU� QRZ FRQVLGHU WKH SDUDPHWHU β2� 7KLV ZLOO VLPLODUO\ FDSWXUH WKH PHDQ GLIIHUHQFHV LQ
RXWFRPHV IRU PRWKHUV ZKR KDYH ZLWKLQ ELUWK YDULDWLRQ LQ WKH GHSHQGHQW YDULDEOH (IV F · SETi −
IV F · SETj)� FRPSDUHG WR PRWKHUV ZKR GR QRW KDYH YDULDWLRQ LQ WKLV YDULDEOH� 7R VHH WKDW WKLV
LV SUREOHPDWLF DV LW LQFOXGHV D QXPEHU RI XQGHVLUHG FRPSDULVRQV� ZH OD\ RXW DOO WKH SRWHQWLDO ELUWK
FRPELQDWLRQV EDVHG RQ ,9) DQG 6(7 EHORZ� &RPELQDWLRQV LQ UHG DUH FRPELQDWLRQV IRU ZKLFK
(IV F · SETi − IV F · SETj) HTXDOV ]HUR� ZKLOH FRPELQDWLRQV LQ JUHHQ DUH WKRVH IRU ZKLFK

��6WULFWO\ VSHDNLQJ� WKH EHORZ DVVXPHV WKDW IV Fi− IV Fj FDQ RQO\ WDNH WKH YDOXHV RI � RU �� ,Q SUDFWLFH�
LW FDQ DOVR WDNH WKH YDOXH RI −1 �ZKHQ IV Fi = 0 DQG IV FJ = 1�� +RZHYHU� WKH PRGHO FDQ DOZD\V EH
UH�ZULWWHQ VXFK WKDW WKH ,9) ELUWK LV OLVWHG ILUVW RQ ERWK VLGHV� LQ ZKLFK FDVH WKH UHVWULFWLRQ WR YDOXHV RI � DQG
� IRU WKH ILUVW GLIIHUHQFH MXVW VLPSOLILHV H[SRVLWLRQ ZLWKRXW ORVLQJ JHQHUDOLW\�

$��



(IV F · SETi − IV F · SETj) HTXDOV ����

%LUWK � %LUWK �

�� ,9)  �� 6(7  � ,9)  �� 6(7  �
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�� ,9)  �� 6(7  � ,9)  �� 6(7  �
�� ,9)  �� 6(7  � ,9)  �� 6(7  �
�� ,9)  �� 6(7  � ,9)  �� 6(7  �
�� ,9)  �� 6(7  � ,9)  �� 6(7  �
��� ,9)  �� 6(7  � ,9)  �� 6(7  �
��� ,9)  �� 6(7  � ,9)  �� 6(7  �
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&HUWDLQ FRPELQDWLRQV DUH UXOHG RXW� IRU LQVWDQFH� LI %LUWK � RFFXUV LQ WKH SRVW 6(7 SHULRG� WKH
IROORZLQJ ELUWK �%LUWK �� PXVW DOVR RFFXU LQ WKH SRVW 6(7 SHULRG� 7KH HVWLPDWH IRU β2 ZLOO FDS�
WXUH D ZHLJKWHG DYHUDJH RI WKH GLIIHUHQFH LQ VDODU\ FKDQJHV RI LQGLYLGXDOV ZKR PHHW RQH RI WKH
FRPELQDWLRQV KLJKOLJKWHG LQ JUHHQ �WKRVH IRU ZKRP IV F · SET ³VZLWFKHV´ EHWZHHQ ELUWKV�� DQG
WKH VDODU\ FKDQJHV RI LQGLYLGXDOV LQ WKH FDWHJRULHV LQ UHG �WKRVH IRU ZKRP IV F · SET UHPDLQV
FRQVWDQW DFURVV ELUWKV��

7KH LQVLJKW IRU RXU SXUSRVHV LV WKDW PHFKDQLFDOO\ DGGLQJ PRWKHU IL[HG HIIHFWV WR WKH PRGHO DV
LV RIWHQ GRQH ZLOO QRW JHQHUDWH PHDQLQJIXO HVWLPDWHV EHFDXVH FHUWDLQ FRPELQDWLRQV GR QRW PDNH
VHQVH LI ZH ZLVK WR LGHQWLI\ WKH LPSDFW RI WKH 6(7 UHIRUP� &RQVLGHU ELUWK VFKHGXOH �� ZKLFK GH�
VFULEHV D PRWKHU ZKR KDV RQH ,9) ELUWK SRVW 6(7 �DQG KHQFH LV VXEMHFW WR WKH 6(7 UHIRUP�� DQG
IROORZV WKLV ELUWK ZLWK D QRQ�,9) ELUWK �DOVR SRVW�6(7�� +RZHYHU� DV ELUWK � RFFXUV ZLWKRXW ,9)�
IV F · SET WDNHV WKH YDOXH RI � IRU WKLV VHFRQG ELUWK� JHQHUDWLQJ ZLWKLQ�ELUWK YDULDWLRQ� 1RZ LI
WKH 6(7 UHIRUP KDV KDG D SRVLWLYH LPSDFW RQ VDODULHV RI ZRPHQ ZKR KDYH DQ ,9) ELUWK� ZH ZRXOG
H[SHFW WKH VDODU\ JDLQ DVVRFLDWHG ZLWK ELUWK RQH WR SHUVLVW IROORZLQJ KHU VHFRQG ELUWK� ,QGHHG� LW
PD\ HYHQ EH PDJQLILHG IROORZLQJ WKH VHFRQG ELUWK� JLYHQ WKDW KHU H[SRVXUH WR 6(7 OHG WR KHU ILUVW
ELUWK EHLQJ OHVV OLNHO\ WR EH D WZLQ ELUWK DQG WR KHU EHLQJ OHVV OLNHO\ WR KDYH VXIIHUHG FRPSOLFDWLRQV�
+RZHYHU� WKH PRWKHU IL[HG HIIHFW PRGHO FRQVLGHUV WKH ILUVW ELUWK µH[SRVHG¶ WR WKH 6(7 UHIRUP DQG
WKH VHFRQG ELUWK µXQH[SRVHG¶� 7KXV� LI ZH PHFKDQLFDOO\ HVWLPDWH WKDW VWDQGDUG PRWKHU IL[HG HIIHFWV
PRGHO LQ HTXDWLRQ �� DQ\ SHUPDQHQW LPSDFWV RQ VDODU\ REVHUYHG LQ WKH VHFRQG ELUWK ZLOO DFWXDOO\
EH VXEWUDFWHG IURP WKH LPSDFW RI WKH UHIRUP� UDWKHU WKDQ VHHQ DV DQ LPSDFW RI WKH UHIRUP�

��7KH VDPH SRLQW KROGV DV LQ WKH SUHYLRXV IRRWQRWH� :KDW ZH DUH FRQFHUQHG DERXW KHUH DUH WKH XQLWV ZLWK
YDULDWLRQ ZLWKLQ IV F · SETi DQG IV F · SETj ZKLFK FDQ DOZD\V EH UH�ZULWWHQ VXFK WKDW WKH YDOXH RI � LV
SULRU WR WKH YDOXH RI ��
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$W D PLQLPXP� WKLV JURXS RI LQGLYLGXDOV �DQ ,9) IROORZHG E\ D QRQ ,9) ELUWK� ERWK SRVW 6(7�
VKRXOG EH UHPRYHG IURP WKH VDPSOH LQ PRWKHU IL[HG HIIHFW PRGHOV� +RZHYHU� HYHQ LI WKLV JURXS
LV UHPRYHG IURP WKH VDPSOH� WKH EDVHOLQH JURXS IRU ZKLFK IV F · SET LV FRQVWDQW DFURVV WKH WZR
ELUWKV LV YHU\ KHWHURJHQHRXV� ZLWK � GLIIHUHQW ELUWK SURILOHV �LQGLFDWHG LQ UHG DERYH�� 7KLV LQFOXGHV
PRWKHUV ZKR KDYH WZR ,9) ELUWKV SRVW 6(7 �JURXS ���� DQG DV VXFK QR YDULDWLRQ LQ IV F ·SET � DQG
ZKR KHQFH DUH PHFKDQLFDOO\ �LQ WKH IL[HG HIIHFW PRGHO� XQH[SRVHG WR WKH UHIRUP� EXW LQ SUDFWLFH
KDYLQJ EHHQ H[SRVHG WZLFH WR WKH UHIRUP�

$ PRUH WKRXJKWIXO GHVLJQ LV WR FRPSDUH WUHDWHG ZRPHQ ZLWK PDWFKHG FRQWUROV GHILQHG DV
ZRPHQ ZLWK VLPLODU ELUWK SURILOHV� EXW GLIIHUHQW H[SRVXUHV WR WKH UHIRUP� 7KH IROORZLQJ PDWFKHG
JURXSV FRQVLGHU LGHQWLFDO ELUWK SURILOHV EXW GLIIHUHQWLDO H[SRVXUH WR 6(7 �QXPEHUV UHIHU WR SURILOHV
LQ WKH WDEOH DERYH��

� �� �YDULDWLRQ LQ H[SRVXUH� YV� � �QR YDULDWLRQ LQ H[SRVXUH�� 7KLV FRPSDUHV VDODU\ FKDQJHV
RI PRWKHUV ZKR KDYH D ILUVW QRQ ,9) ELUWK IROORZHG E\ D VHFRQG ,9) ELUWK� 7KH H[SRVHG
PRWKHUV JLYH ELUWK WR ERWK DIWHU WKH 6(7 UHIRUP� ZKLOH WKH XQH[SRVHG PRWKHUV JLYH ELUWK WR
ERWK EHIRUH WKH 6(7 UHIRUP�

� � �YDULDWLRQ LQ H[SRVXUH� YV� � �QR YDULDWLRQ LQ H[SRVXUH�� 7KLV FRPSDUHV VDODU\ FKDQJHV RI
PRWKHUV ZKR KDYH WZR ,9) ELUWKV� 7KH H[SRVHG PRWKHUV JLYHV ELUWK WR RQH ,9) ELUWK SUH
6(7 DQG RQH ,9) ELUWK SRVW 6(7� ZKLOH WKH XQH[SRVHG PRWKHU JLYHV ELUWK WR ERWK ,9) ELUWKV
SUH�6(7�

� � �YDULDWLRQ LQ H[SRVXUH� YV� � �QR YDULDWLRQ LQ H[SRVXUH�� 7KLV FRPSDUHV VDODU\ FKDQJHV RI
PRWKHUV ZKR KDYH D ILUVW QRQ ,9) ELUWK IROORZHG E\ D VHFRQG ,9) ELUWK� 7KH H[SRVHG PRWKHU
JLYHV ELUWK WR WKH ILUVW ELUWK SUH 6(7 DQG WKH VHFRQG ELUWK SRVW 6(7� ZKLOH WKH XQH[SRVHG
PRWKHU JLYHV ELUWK WR ERWK LQ WKH SUH�6(7 SHULRG�

,Q 7DEOH &� ZH HVWLPDWH WKH PRWKHU IL[HG HIIHFW PRGHO� SRROLQJ RQO\ WKH WKUHH H[SRVXUH YDULD�
WLRQ JURXSV ODLG RXW DERYH� 7KLV DOORZV XV WR FDSWXUH DOO IL[HG FKDUDFWHULVWLFV RI PRWKHUV� DQG FRP�
SDUH ZLWKLQ�PRWKHU FKDQJHV LQ RXWFRPHV EDVHG RQ H[SRVXUH WR 6(7� 7KH UHVXOWV EURDGO\ VXSSRUW
WKH EHQFKPDUN UHVXOWV� 3RVW�6(7� ,9) XVLQJ ZRPHQ H[SHULHQFH VLJQLILFDQW LQFUHDVHV LQ IHUWLOLW\�
ELUWK ZHLJKW� LQIDQW VXUYLYDO DQG HDUQLQJV� :H QR ORQJHU VHH VWDWLVWLFDOO\ VLJQLILFDQW LPSDFWV IRU WKH
RWKHU RXWFRPHV� +RZHYHU LW LV KDUG WR GLVFHUQ ZKHWKHU WKLV LV EHFDXVH WKH EHQFKPDUN UHVXOWV IRU
WKHVH HVWLPDWHV DUH GULYHQ E\ VHOHFWLRQ RQ XQREVHUYDEOHV� RU EHFDXVH WKH PRWKHU�)( HVWLPDWHV DUH
HVWLPDWHG RQ D VPDOOHU� VHOHFWHG VDPSOH LQ ZKLFK WKHUH VLPSO\ LVQ¶W HQRXJK YDULDWLRQ WR LGHQWLI\ DOO
RI WKH EHQFKPDUN PRGHO HIIHFWV� 7KH IRUPHU LV XQOLNHO\ JLYHQ WKH RWKHU WHVWV ZH SUHVHQW LQ 6HFWLRQ
���� 7KH ODWWHU VHHPV OLNHO\ JLYHQ WKDW WKH QXPEHU RI REVHUYDWLRQV IRU WKLV WHVW IDOOV IURP DERXW
������� LQ WKH EHQFKPDUN WR EDUHO\ ������
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7DEOH &�� :LWKLQ�0RWKHU 9DULDWLRQ LQ ([SRVXUH WR 6(7

0DWFKHG 0RWKHU )( 6DPSOH 2ULJLQDO (VWLPDWHV

3RLQW (VWLPDWH 6WDQGDUG (UURU 2EVHUYDWLRQV 3RLQW (VWLPDWH 6WDQGDUG (UURU 2EVHUYDWLRQV

3DQHO $� 0RWKHU 2XWFRPHV
0RWKHU¶V (DUQLQJV ������∗∗∗ ������ ����� ������∗∗∗ ������� �������
0RWKHU¶V 6LFNQHVV %HQHILWV ���� ����� ����� ����∗∗∗ ����� �������
)DWKHU¶V (DUQLQJV ���� ������ ����� ����� ������ �������
)DWKHU¶V 6LFNQHVV %HQHILWV ������ �������� ����� ���� ����� �������
7ZLQ %LUWK ������ ������� ����� ������∗∗∗ ����� �������
%LUWKV ZLWKLQ � <HDUV �����∗ ������� ����� �����∗∗∗ ������� �������
1R )XWXUH %LUWKV ������∗ ������� ����� ������∗∗∗ ������� �������
0DWHUQDO 0RUELGLW\ ������ ������� ����� ������∗ ������� �������
+RVSLWDO 1LJKWV �ELUWK� ����� ������� ����� ������∗∗∗ ������� �������
(PHUJHQF\ &�6HFWLRQ ����� ������� ����� ������∗∗ ������� �������
3DQHO %� &KLOG 2XWFRPHV
%LUWK ZHLJKW �������∗∗∗ ������ ����� �������∗∗∗ �������� �������
*HVWDWLRQDO DJH ����� ������� ����� �����∗∗∗ ������� �������
+RVSLWDO 1LJKWV �� \HDUV� ������ ������� ����� ������∗∗∗ ������� �������
+RVSLWDO 1LJKWV ����� \UV�� ����� ������� ����� ������ ������� �������
$3*$5 <� ������ ������� ����� ������∗∗ ������� �������
6HYHUH 0RUELGLW\ ������ ������� ����� ������∗∗∗ ������� �������
,QIDQW 0RUWDOLW\ ������∗∗∗ ������� ����� ������ ������� �������
8QGHU � 0RUWDOLW\ ����� ������� ����� ������ ������� �������

1RWHV� &ROXPQV ��� UHSRUW SRLQW HVWLPDWHV� VWDQGDUG HUURUV DQG REVHUYDWLRQ QXPEHUV IRU PRWKHU IL[HG HIIHFW PRGHOV ODLG RXW LQ $SSHQGL[ &� 7KLV
FRQVLVWV RQO\ RI PDWFKHG VDPSOHV ZLWK YDULDWLRQ LQ H[SRVXUH WR 6(7 DQG ,9)� DQG FRQVLVWV H[FOXVLYHO\ RI PRWKHU¶V ZLWK WZR ELUWKV� 0RWKHU¶V
IL[HG HIIHFWV FDSWXUH DOO IL[HG FKDUDFWHULVWLFV RI WKH PRWKHU� 0RWKHU¶V DJH IL[HG HIIHFWV DQG ELUWK GDWH FRQWUROV DUH DOVR LQFOXGHG WR FDSWXUH DJH
DQG ELUWK VSDFLQJ UHVSHFWLYHO\� 6WDQGDUG HUURUV DUH FOXVWHUHG E\ PRWKHUV� &ROXPQV ��� SUHVHQW EDVHOLQH �QR PRWKHU )(� PRGHOV UHSRUWHG LQ WKH
ERG\ RI WKH SDSHU LQ 7DEOHV ���� 
 S<���� 

 S<����� 


 S<�����
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' +HWHURJHQHLW\ LQ LPSDFWV RI WKH 6(7 UHIRUP

6HH )LJXUH �� IRU NH\ RXWFRPHV� DQG VHH $SSHQGL[ )LJXUHV $� �IRU FKLOG RXWFRPHV� DQG $� �IRU
SDUHQW�OHYHO RXWFRPHV� IRU WKH UHVW� 7KH KHDGOLQH UHVXOW LV WKDW WKH LPSDFWV RI 6(7 DUH IDLUO\ SHUYD�
VLYH E\ PDUNHUV RI WKH GHPRJUDSKLFV� KHDOWK DQG HGXFDWLRQ RI ZRPHQ� ,Q WKLV VHFWLRQ ZH GLVFXVV
WKH ILQGLQJV�

&RQVLVWHQW ZLWK 6(7 EHLQJ PDQGDWHG� ZH VHH D VLJQLILFDQW GHFOLQH LQ WZLQ ELUWKV DPRQJ ,9)�
XVHUV DFURVV WKH ERDUG� &RQVLVWHQW ZLWK ZRPHQ RYHU WKH DJH RI �� EHLQJ DOORZHG H[HPSWLRQ� WKH
GHFOLQH LV VPDOOHU LQ WKLV JURXS DQG WKLV DJH JUDGLHQW DOVR UHIOHFWV LQ VPDOOHU GHFOLQHV IRU ZRPHQ DW
SDULW\ � RU KLJKHU �DV WKHVH ZRPHQ DUH RQ DYHUDJH ROGHU�� 7KHUH DUH QR VLJQLILFDQW GLIIHUHQFHV LQ
WKH GHFOLQH DFURVV WKH RWKHU DJHV� RU DFURVV HGXFDWLRQ RU %0, JURXSV� ,I DQ\WKLQJ RWKHU WKDQ 6(7
ZHUH GULYLQJ WKH GHFOLQH LQ WZLQ ELUWKV� LW VHHPV XQOLNHO\ WKDW LW ZRXOG GULYH D VLPLODU GHFOLQH DFURVV
WKHVH FDWHJRULHV� 7KH SRVW�6(7 LQFUHDVH LQ VXEVHTXHQW IHUWLOLW\ DPRQJ ,9)�XVHV LV HQWLUHO\ GULYHQ
E\ ZRPHQ DW ILUVW SDULW\� ,W LV RWKHUZLVH VLPLODU DFURVV JURXSV ZLWK WKH H[FHSWLRQ RI ZRPHQ ZLWK
SULPDU\ HGXFDWLRQ� ZKR GLVSOD\ QR FKDQJH���

7KH LQFUHDVH LQ ELUWK ZHLJKW DQG JHVWDWLRQDO DJH DQG WKH IDOO LQ WKH QXPEHU RI QLJKWV WKH FKLOG
VSHQGV LQ KRVSLWDO LQ WKH ILUVW \HDU DUH DFURVV WKH ERDUG DQG RI EURDGO\ VLPLODU PDJQLWXGH� FRQVLVWHQW
ZLWK WKHVH LQGLFDWRUV GLUHFWO\ UHIOHFWLQJ WZLQQLQJ� 7KH DEVROXWH LQFUHDVH WHQGV WR EH ODUJHVW IRU
ZRPHQ ZLWK WHUWLDU\ HGXFDWLRQ� FRQVLVWHQW ZLWK EDVHOLQH WZLQ ELUWK UDWHV EHLQJ KLJKHU DPRQJ PRUH
HGXFDWHG ZRPHQ �%KDORWUD DQG &ODUNH� �������� 7KH RYHUDOO LPSURYHPHQW LQ WKH $3*$5 VFRUH
LV VLJQLILFDQW RQO\ IRU ZRPHQ DJH ������ ZLWK SULPDU\ HGXFDWLRQ DQG %0, DW RU EHORZ QRUPDO�
7KH UHGXFWLRQ LQ VHYHUH QHRQDWDO PRUELGLW\ LV GULYHQ E\ ZRPHQ DW SDULW\ RQH DQG ZRPHQ DJH ���
�� EXW LV SHUYDVLYH DFURVV HGXFDWLRQ DQG %0, JURXSV� 7KH DYHUDJH WUHDWPHQW HIIHFWV ZHUH VPDOO
DQG LQVLJQLILFDQW IRU FKLOG QLJKWV LQ KRVSLWDO EHWZHHQ WKH DJHV RI � DQG � \HDUV� LQIDQW PRUWDOLW\
DQG XQGHU�� PRUWDOLW\� %UHDNLQJ WKLV GRZQ� ZH VHH QR VLJQLILFDQW GHFOLQH LQ KRVSLWDO QLJKWV LQ DQ\
VXEJURXS EXW ZH GR VHH D GHFOLQH LQ LQIDQW PRUWDOLW\ DPRQJ ZRPHQ ZLWK %0, DW RU EHORZ WKH
QRUPDO WKUHVKROG� DQG D GHFOLQH LQ XQGHU�� PRUWDOLW\ IRU ZRPHQ DW VHFRQG SDULW\ DQG IRU ZRPHQ
FODVVLILHG DV REHVH�

7XUQLQJ WR PDWHUQDO KHDOWK� WKHUH LV DQ DFURVV�WKH�ERDUG UHGXFWLRQ LQ WKH QXPEHU RI QLJKWV
ZRPHQ VSHQG LQ KRVSLWDO DIWHU ELUWK� ZLWK WKH H[FHSWLRQ RI WKH ORZ�IUHTXHQF\ JURXSV RI KLJKHU SDU�
LW\ ZRPHQ DQG \RXQJ �XQGHU ��� ZRPHQ� 7KH ODUJHVW GURS LV IRU OHVV HGXFDWHG ZRPHQ� SRVVLEO\
UHIOHFWLQJ WKDW WKHLU EDVHOLQH KHDOWK LV OHVV UREXVW� (PHUJHQF\ &�VHFWLRQ UDWHV DQG PDWHUQDO PRUELG�

��7KLV LV QRW LQ OLQH ZLWK WKH FRPPRQO\ REVHUYHG QHJDWLYH DVVRFLDWLRQ RI IHUWLOLW\ ZLWK HGXFDWLRQ� 1RWLQJ
WKLV VRUW RI GLIIHUHQFH LV SRWHQWLDOO\ UHOHYDQW IRU IXWXUH UHVHDUFK EXW� ZLWKRXW IXUWKHU DQDO\VLV� ZH FDQ RQO\
VSHFXODWH WKDW LW PD\ UHIOHFW WKDW ZRPHQ ZLWK SULPDU\ HGXFDWLRQ DUH OHVV OLNHO\ WR EH LQ VWDEOH SDUWQHUVKLSV
DQG KHQFH OHVV OLNHO\ WR EH LQ D SRVLWLRQ WR FRQWLQXH IHUWLOLW\� 7KH\ DUH D VPDOO IUDFWLRQ RI WKH WUHDWHG �,9)�
JURXS�

��%LUWK ZHLJKW LQFUHDVHV LQ HYHU\ JURXS ZKLOH JHVWDWLRQDO DJH DQG KRVSLWDO QLJKWV GR QRW LPSURYH IRU
ZRPHQ DW KLJK SDULW\ �RUGHU � RU KLJKHU� DQG ZRPHQ XQGHU ���

$��



LW\ DUH FRUUHODWHG ZLWK KRVSLWDO QLJKWV� EXW WKH\ H[KLELW PRUH YDULDWLRQ��� 6LFNQHVV EHQHILWV SDLG WR
WKH PRWKHU GHFOLQH DFURVV WKH ERDUG EXW DUH QRW VWDWLVWLFDOO\ VLJQLILFDQW DW KLJK SDULW\� DPRQJ REHVH
ZRPHQ� RU DPRQJ ZRPHQ DW WKH WZR HQGV RI WKH DJH GLVWULEXWLRQ� &KDQJHV LQ VLFNQHVV EHQHILWV
SDLG WR WKH IDWKHU DUH DOVR H[DPLQHG E\ PRWKHU FKDUDFWHULVWLFV �IROORZLQJ FRQVLVWHQW KHWHURJHQHLW\
FODVVLILFDWLRQV DFURVV DOO RXWFRPHV�� 7KHUH ZDV QR DYHUDJH LPSDFW EXW� EUHDNLQJ WKLV GRZQ� ZH
VHH D GHFUHDVH IRU SDUWQHUV RI RYHUZHLJKW ZRPHQ DQG ZRPHQ ZLWK VHFRQGDU\ HGXFDWLRQ� DQG DQ
LQFUHDVH IRU WKH YHU\ VPDOO IUDFWLRQ RI ,9)�ZRPHQ DW KLJK SDULW\�

7KH LQFUHDVH LQ ZRPHQ¶V ZDJH HDUQLQJV LV SHUYDVLYH DFURVV HGXFDWLRQ DQG %0, JURXS DQG HYL�
GHQW DW ELUWK RUGHUV � DQG � �ZKLFK FRYHU WKH PDMRULW\ RI ,9) XVHUV� EXW RQO\ VWDWLVWLFDOO\ VLJQLILFDQW
IRU ZRPHQ DJH ����� �ZKR DUH ��� RI DOO ,9) ZRPHQ�� ZKLOH EHLQJ SRVLWLYH� EXW ZLWK &,V RYHU�
ODSSLQJ � DW RWKHU DJHV� :DJH HDUQLQJV IRU IDWKHUV VKRZ QR VLJQLILFDQW FKDQJH LQ DQ\ VXEJURXS�
FRQVLVWHQW ZLWK WKH DYHUDJHG UHVXOWV GLVFXVVHG HDUOLHU�

��,Q FRQVLGHULQJ WKLV YDULDWLRQ ZH QRWH WKDW KHWHURJHQHLW\ ZLOO LPSO\ WKDW WKH PDWHUQDO PRUELGLW\ LQGH[
LV D QRLV\ VXP RYHU VHYHUDO FRPSRQHQW LQGLFDWRUV� DQG WKDW WKHVH WKUHH LQGLFDWRUV RI PDWHUQDO KHDOWK DUH DOO
SRWHQWLDOO\ LQIOXHQFHG E\ KRVSLWDO FDSDFLW\ DQG KRVSLWDO SROLF\� )RU DOO RI WKHVH UHDVRQV ZH GR QRW H[SHFW
LPSDFWV DV XQLIRUP DV IRU LQGLFDWRUV OLNH IHUWLOLW\ DQG ELUWK ZHLJKW� 7KHVH DUH WKH SDWWHUQV ZH VHH� 7KH
GHFOLQH LQ &�VHFWLRQ UDWHV LV PRVW QRWDEOH DPRQJZRPHQ DW ILUVW SDULW\� DJH ������ ORZ�%0, DQG ZLWK SULPDU\
HGXFDWLRQ� 7KH GHFOLQH LQ PDWHUQDO PRUELGLW\ LV GULYHQ E\ ZRPHQ DW ILUVW SDULW\� DJH ������ ZLWK WHUWLDU\
HGXFDWLRQ± 7DEOH �D VKRZV WKDW WKHVH DUH WKH PRGDO ,9) ZRPHQ LQ WKH FDVH RI ERWK SDULW\ DQG HGXFDWLRQDO
OHYHO� VR WKH GHFOLQH LPSDFWV WKH PDMRULW\ RI ,9) XVHUV�

$��



( 6RFLDO FRVWV DQG EHQHILWV RI WKH 6(7 UHIRUP

,Q WKLV VHFWLRQ ZH SURYLGH D FUXGH HVWLPDWH RI WKH VRFLDO FRVWV DQG EHQHILWV RI WKH 6(7 UHIRUP WR
JDLQ D EURDG VHQVH RI WKH UHODWLYH PDJQLWXGHV� 7KLV LV QR PRUH WKDQ D VLPSOH EDFN�RI�WKH�HQYHORSH�
DQDO\VLV� :H IRFXV RQ KRVSLWDO DQG ODERXU PDUNHW FRVWV DQG EHQHILWV� :H DVVHVV FRVWV RI 6(7 YV
'(7� :H WKHQ DVVHVV EHQHILWV LQ WHUPV RI FRVW VDYLQJV WR WKH KHDOWK FDUH EXGJHW VWHPPLQJ IURP
UHGXFHG KRVSLWDO QLJKWV DIWHU ELUWK DQG IHZHU HPHUJHQF\ &�VHFWLRQV� DQG ODERU PDUNHW JDLQV DULVLQJ
IURP WKH LPSURYHG KHDOWK RI ,9) XVLQJ PRWKHUV DQG WKHLU FKLOGUHQ� :H LJQRUH WKH XWLOLW\ JDLQ IURP
LPSURYHG KHDOWK DPRQJ ERWK PRWKHUV DQG FKLOGUHQ DQG ZH LJQRUH DQ\ JHQHUDO HTXLOLEULXP HIIHFWV
DVVRFLDWHG ZLWK WKH ODERXU PDUNHW JDLQV�

�� &RVWV WR WKH KHDOWK FDUH VHFWRU�

D� 7KHUH LV D SRWHQWLDO IRU DQ LQFUHDVH LQ WKH QXPEHU RI ,9) WUHDWPHQWV D ZRPDQ XQGHUWDNHV
DIWHU 6(7� VLQFH WKHUH LV D KLJKHU SUREDELOLW\ WKDW WKH WUHDWPHQW LV VXFFHVVIXO LQ RQH F\FOH ZKHQ
XVLQJ D GRXEOH HPEU\R WUDQVIHU �'(7�� :KLOH WKH VWXGLHV ZH TXRWH LQ 6HFWLRQ � ILQG QR VLJQLILFDQW
GLIIHUHQFH LQ VXFFHVV UDWHV RI 6(7 YV'(7� WKLV DOORZV IRU DQ DGGLWLRQDO F\FOH ZLWK 6(7 WKDW LQYROYHV
WKH LPSODQWDWLRQ RI DQ DGGLWLRQDO IUR]HQ HPEU\R� /DUJH 5&7V VXJJHVW WKH OLNHOLKRRG RI OLYH ELUWK
IROORZLQJ 6(7 LV ��� FRPSDUHG WR ��� LQ '(7� EXW WKLV YDOXH ULVHV WR ��� LI D VHFRQG WUDQVIHU
LV WKHQ FRQGXFWHG �7KXULQ HW DO�� �������� 7KH SXEOLF SXUVH IXQGV XSWR � F\FOHV RI ,9)� $ URXJK
HVWLPDWH RI WKH LQFUHDVH LQ HPEU\R WUDQVIHUV GXH WR VHFRQG URXQG 6(7V LV �� PLQXV ��� ZKLFK
JLYHV ������ 7KH LQWHUQDO FRVW RI D 6(7 ,9) WUHDWPHQW LV DFFRUGLQJ WR WKH 6ZHGLVK KHDOWK FDUH
DXWKRULWLHV ������ 6(. �DERXW ����� 86��� 6LQFH WKH QXPEHU RI ,9) WUDQVIHUV FRPSOHWHG IROORZLQJ
WKH UHIRUP ZDV ������� DURXQG ��� RI ZKLFK ZHUH 6(7� WKLV VXJJHVWV D URXJK GLIIHUHQWLDO LQ IXWXUH
HPEU\R WUDQVIHUV RI ������
���
���� ������ %DVHG RQ WKH UHIHUHQFH SULFH IRU D 6(7 SURFHGXUH�
WKLV VXJJHVWV WKDW D FRVW LQFUHDVH RI ������
�����  ��� PLOOLRQ 6(. ��� PLOOLRQ 86���

6LQFH WKH 6ZHGLVK KHDOWK FDUH VHFWRU LV ILQDQFHG E\ WD[HV� ZH DOVR KDYH WR FRQVLGHU WKH VRFLDO
FRVWV RI UDLVLQJ WKH WD[HV WR ILQDQFH WKHVH DGGLWLRQDO FRVWV ± WKH 0DUJLQDO &RVW RI 3XEOLF )XQGV
�0&)�� $FFRUGLQJ WR .OHYHQ DQG .UHLQHU ������� WKHVH FRVWV DUH ���� IRU 6ZHGHQ� 7KLV PHDQV
WKDW WKH FRVW LQFUHDVH RQ ��� PLOOLRQ 6(. VKRXOG EH PXOWLSOLHG E\ ����� L�H�� ��� PLOOLRQ 6(.
����� PLOOLRQ 86���

E� 2XU UHVXOWV VXJJHVW VHYHUDO KHDOWK LPSURYHPHQWV IRU PRWKHUV DQG FKLOGUHQ WKDW PD\ UHVXOW
LQ FRVW VDYLQJV WR WKH KHDOWK FDUH VHFWRU DV D UHVXOW RI WKH 6(7 UHIRUP� :H ILQG WKDW WKH 6(7 UHIRUP
OHG WR ,9) PRWKHUV VSHQGLQJ ����� IHZHU QLJKWV LQ KRVSLWDO DIWHU ELUWK� 6LQFH WKH FRVW RI D KRVSLWDO
QLJKW LQ 6ZHGHQ LV RQ DYHUDJH ����� 6(. ���� 86�� WKLV LPSOLHV D FRVW UHGXFWLRQ RQ ����� 6(.
SHU ,9) PRWKHU�

��7KH VXFFHVV UDWHV RI ��� DQG ��� DUH QRW VWDWLVWLFDOO\ VLJQLILFDQWO\ GLIIHUHQW�
��7KLV DVVXPHV WKDW LQGLYLGXDOV ZKR LQLWLDWHG D '(7 F\FOH EXW GLG QRW FRQFHLYH DUH DOVR OLNHO\ WR XQGHUJR

DGGLWLRQDO ,9) F\FOHV� VXFK WKDW WKH PDUJLQDO FKDQJH RZHV WR WKH GLIIHUHQWLDO HIILFLHQF\ RI 6(7 YHUVXV 6(7
LQ WKH ILUVW IUHVK HPEU\R WUDQVIHU�

$��



2XU UHVXOWV DOVR VXJJHVW D ��� SS UHGXFWLRQ LQ WKH SUREDELOLW\ RI HPHUJHQF\ &�VHFWLRQV� 6LQFH
WKH FRVW GLIIHUHQFH EHWZHHQ D YDJLQDO GHOLYHU\ DQG DQ HPHUJHQFH &�VHFWLRQ LV ������ 6(. ������
86�� WKHUH LV D ��� 6(. FRVW UHGXFWLRQ SHU ,9) GHOLYHU\ DV D UHVXOW RI WKH UHIRUP�

7KH QXPEHU RI ,9) GHOLYHULHV DIWHU WKH UHIRUP IRU WKH SHULRG XQGHU VWXG\ ZDV ������� WKHUH LV
WKXV DQ RYHUDOO FRVW UHGXFWLRQ RI ���� PLOOLRQ 6(.� $JDLQ FRQVLGHULQJ WKH 0DUJLQDO FRVWV RI SXEOLF
IXQGV� WKLV PHDQV WKDW WKH WUXH VRFLDO FRVW RI WKH DGGLWLRQDO FDUH LV ���� PLOOLRQ 6(. ���� PLOOLRQ
86���

F� :H ILQG VLJQLILFDQW HIIHFWV RI WKH 6(7 UHIRUP RQ FKLOG KHDOWK� LQFOXGLQJ PHDVXUHV RI ELUWK
ZHLJKW� KRVSLWDO QLJKWV DQG VHYHUH QHRQDWDO PRUELGLW\� 7KH RQO\ PHDVXUH WKDW LV HDVLO\ WUDQVIHUDEOH
WR FRVWV IRU WKH KHDOWK FDUH VHFWRU LV KRVSLWDO QLJKWV� 5HFRJQL]LQJ WKDW ZH XQGHU�HVWLPDWH WKH VKRUW
WHUP FRVW�VDYLQJV DULVLQJ IURP FKLOG KHDOWK EHQHILWV� ZH FRPSXWH WKH VDYLQJV DVVRFLDWHG ZLWK IHZHU
KRVSLWDO QLJKWV� 7KH SRLQW HVWLPDWH LV DQ DYHUDJH UHGXFWLRQ RI ����� SHU ,9) ELUWK LPSO\LQJ D FRVW
RI ����� 6(. ������
����� 6(.� RU ��� 86�� SHU ERUQ FKLOG� RU DQ DJJUHJDWH FRVW RQ ����� PLOOLRQ
6(. ������
������ 6(.� RU ���� PLOOLRQ 86��� 7KLV LPSOLHV D VRFLDO FRVW RQ ����� PLOOLRQ 6(.
����� PLOOLRQ 86���

�� 0RWKHU¶V ODERU VXSSO\ DIWHU ELUWK�

:H HVWLPDWH D VLJQLILFDQW LQFUHDVH LQ ODERU HDUQLQJV RI ,9) PRWKHUV JLYLQJ ELUWK DIWHU WKH 6(7
UHIRUP� 7KH SRLQW HVWLPDWH VXJJHVWV DQ DYHUDJH DQQXDO LQFUHDVH RI ������ 6(. ������ 86�� IRU
WKH QLQH \HDUV IROORZLQJ JLYLQJ ELUWK� 7KLV HVWLPDWH VXJJHVWV DQ LQFUHDVH RI ������ 6(. ������
86�� SHU ZRPDQ KDYLQJ DQ ,9) ELUWK GXULQJ WKH SHULRG XQGHU VWXG\� RU DQ DJJUHJDWH HIIHFW RQ �����
PLOOLRQ 6(. ���� PLOOLRQ 86��� 7KH HYHQW VWXG\ SORW VKRZV WKDW WKH 6(7�OHG HDUQLQJV LQFUHDVH
DPRQJ ,9)�ZRPHQ LV SHUVLVWHQW�

7KH VRFLDO FRVWV RI 6(7 LQFOXGH WKH FRVW RI UDLVLQJ WD[ UHYHQXHV WR ILQDQFH LQFRPH VXSSRUW
SURJUDPV IRU ZRPHQ XQGHUWDNLQJ ,9)� $JDLQ� ZH XVH WKH PDUJLQDO FRVW RI SXEOLF IXQGV REWDLQHG
IURP .OHYHQ DQG .UHLQHU ������ RI ������ 2XU HVWLPDWHV LQGLFDWH WKDW ,9) ZRPHQ FODLP ORZHU
VLFNQHVV LQVXUDQFH EHQHILWV E\ DQ DYHUDJH RI ��� 6(. SHU \HDU� :H PXOWLSO\ WKLV WKURXJK WKH �
\HDUV IRU ZKLFK ZH REVHUYH ZRPHQ DIWHU ELUWK� 7KH WRWDO VDYLQJV SHU ZRPHQ DPRXQW WR ����� 6(.�
LPSO\LQJ DQ DJJUHJDWH VDYLQJ RI ���� PLOOLRQ 6(. ��� PLOOLRQ 86��� 7R JHW WKH DGGLWLRQDO VRFLDO
FRVW� DQG DYRLGLQJ GRXEOH FRXQWLQJ� WKLV QXPEHU LV PXOWLSOLHG E\ ����� WR JLYH ���� PLOOLRQ 6(.
���� PLOOLRQ 86���

�� /RQJ�WHUP ODERU PDUNHW HIIHFWV IURP LPSURYHG FKLOG KHDOWK�

7KHUH LV D ODUJH OLWHUDWXUH OLQNLQJ DGYHUVH KHDOWK DW ELUWK WR IXWXUH ODERU PDUNHW RXWFRPHV RI
WKH FKLOGUHQ� 8VLQJ GDWD RQ WZLQV� %ODFN HW DO� ������ HVWLPDWH D FDXVDO HIIHFW RI ELUWK ZHLJKW RQ
IXWXUH HDUQLQJV RI WKH FKLOG� 7KHLU SRLQW HVWLPDWH VXJJHVWV WKDW D �� SHUFHQW LQFUHDVH LQ ELUWK ZHLJKW
LQFUHDVHV DYHUDJH HDUQLQJV E\ � SHUFHQW� 2XU HVWLPDWH LV WKDW 6(7 UHVXOWV LQ D ��� SHUFHQW LQFUHDVH LQ
ELUWK ZHLJKW� 6LQFH WKH DYHUDJH DQQXDO HDUQLQJV LQ 6ZHGHQ DUH ������� 6(.� WKLV VXJJHVW DQ DQQXDO

$��



LQFUHDVH LQ HDUQLQJV RI ����� 6(. ���� 86��� $VVXPLQJ D �� \HDU FDUHHU DQG� DV DQ DSSUR[LPDWLRQ�
DVVXPLQJ WKDW ZDJH JURZWK DQG WKH GLVFRXQW UDWH FDQFHO RQH DQRWKHU RXW H[DFWO\� ZH HVWLPDWH DQ
HIIHFW RQ LQGLYLGXDO OLIH WLPH HDUQLQJV DPRXQWLQJ WR ������� 6(. DQG DQ DJJUHJDWH HIIHFW RI �����
PLOOLRQ 6(. ���� PLOOLRQ 86���

7DNHQ WRJHWKHU� DFFRUGLQJ WR RXU HVWLPDWHV� WKH 6(7 UHIRUP LPSOLHG D VKRUW�WHUP ILVFDO FRVW RQ
���� PLOOLRQ 6(. ���� PLOOLRQ 86�� IRU WKH KHDOWK FDUH VHFWRU� &RQVLGHULQJ WKH 0DUJLQDO FRVW RI
SXEOLF IXQGV �0&)�� WKLV FRUUHVSRQGV WR D FRVW WR WKH VRFLHW\ RQ ����� PLOOLRQ 6(. ����� 86���
+RZHYHU� RXU FDOFXODWLRQ VKRZV D PHGLXP DQG ORQJ�WHUP �� WLPHV DV ODUJH VXUSOXV RQ ����� PLO�
OLRQ 6(. ������ 86��� ZKHQ DOVR FRQVLGHULQJ LQFUHDVHV LQ ZRPHQ¶V HDUQLQJV DQG DYHUWHG EHQHILW
SD\PHQWV LQ WKH PHGLXP UXQ DQG IURP FKLOG ODERU PDUNHW UHWXUQV LQ WKH ORQJ UXQ�

$��



) 0HDVXUHPHQW RI ,9) XVDJH

$ QXPEHU RI PHWKRGRORJLHV H[LVW WR FRQVLGHU PLV�UHSRUWLQJ RI WUHDWPHQW YDULDEOHV �+RURZLW] DQG
0DQVNL� ������ RU VHOHFWLRQ LQWR WUHDWPHQW �/HH� ����� $OGHUPDQ HW DO�� ������ 7KH FDVH ZH DUH
FRQFHUQHG ZLWK LV UHODWLYHO\ VLPSOH� DV ZH DUH FRQFHUQHG RQO\ ZLWK D PLV�FODVVLILFDWLRQ RI WUHDWHG
XQLWV WR EH LQFOXGHG DV SDUW RI WKH FRQWURO JURXS� *LYHQ RXU DSSOLFDWLRQ� LQ JHQHUDO� ZH DUH OLNHO\
WR XQGHU�HVWLPDWH WKH HIIHFW VL]H E\ D VPDOO DPRXQW� 7R VHH ZK\� ZH SURYLGH VRPH VLPSOH DOJHEUD
FRQVLGHULQJ WKH GLIIHUHQFH EHWZHHQ D 'L' HVWLPDWRU ZKHUH DOO WUHDWHG XQLWV DUH FRUUHFWO\ FODVVLILHG�
β̂1� DQG DQ HVWLPDWRU ZKHUH VRPH SRUWLRQ RI WUHDWHG XQLWV DUH PLV�FODVVLILHG DV FRQWUROV ̂̃β1� 7KHVH
HVWLPDWRUV FDQ� UHVSHFWLYHO\� EH ZULWWHQ DV�

β̂1 = (ȲT1 − ȲC1)− (ȲT0 − ȲC0),

ZKHUH ȲT1 UHIHUV WR DYHUDJH RXWFRPHV DPRQJ WUHDWHG IROORZLQJ WUHDWPHQW� ȲC1 UHIHUV WR DYHUDJH
RXWFRPHV DPRQJ FRQWUROV IROORZLQJ WUHDWPHQW� DQG ȲT0 DQG ȲC0 DUH WKH VDPH YDOXHV SULRU WR WUHDW�
PHQW� 7KH ELDVHG HVWLPDWRU� RQ WKH RWKHU KDQG� LV�

̂̃β1 = (ȲT1 − ¯̃YC1)− (ȲT0 − ¯̃YC0),

ZKHUH QRZ ¯̃YC1 LQFOXGHV D VPDOO SRUWLRQ RI WKH LQFRUUHFWO\ FODVVLILHG WUHDWHG XQLWV� DQG VLPLODUO\
IRU ¯̃YC0� ,Q SDUWLFXODU�

¯̃YC1 =
TC1

TC1 + Tmc1
ȲC1 +

Tmc1

TC1 + Tmc1
ȲT1.

+HUH TC1 UHIHUV WR WKH WRWDO QXPEHU RI FRQWURO XQLWV LQ SHULRG �� DQG T 1
mc UHIHUV WR WKH WRWDO QXPEHU

RI PLV�FODVVLILHG WUHDWHG XQLWV LQFOXGHG DV FRQWUROV IROORZLQJ WUHDWPHQWV� $ VLPLODU YDOXH LV GHILQHG
IRU ¯̃YC0� ,W LV ZRUWK QRWLQJ KHUH WKDW ¯̃YC1 ZLOO HTXDO WKH WUXH YDOXH ȲC1 LQ WZR FLUFXPVWDQFHV� HLWKHU
LI T 1

mc LV ]HUR �DQG WKHUH LV QR PLV�FODVVLILFDWLRQ�� RU LI ȲC1 = ȲT1 DQG VR PLV�FODVVLILFDWLRQ GRHV
QRW PDWWHU� 1RZ� ZH FDQ FDOFXODWH WKH ELDV LQ WKH GLII�LQ�GLII HVWLPDWH DV WKH GLIIHUHQFH EHWZHHQ WKH
WUXH YDOXH β̂1 DQG WKH REVHUYHG YDOXH ZLWK PLVFODVVLILFDWLRQ ̂̃β1� 7KLV LV FDOFXODWHG DV�

Bias(β̂1) = β̂1 − ̂̃β1 = ( ¯̃YC1 − ȲC1)− ( ¯̃YC0 − ȲC0)

=

(
TC1

TC1 + T 1
mc

ȲC1 +
T 1
mc

TC1 + T 1
mc

ȲT1 − ȲC1

)
−

(
TC0

TC0 + T 0
mc

ȲC0 +
T 0
mc

TC0 + T 0
mc

ȲT0 − ȲC0

)

=

(
T 1
mc

TC1 + T 1
mc

ȲT1 −
T 1
mc

TC1 + T 1
mc

ȲC1

)
−

(
T 0
mc

TC0 + T 0
mc

ȲT0 −
T 0
mc

TC0 + T 0
mc

ȲC0

)
���
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,I ZH DUH IXUWKHU ZLOOLQJ WR DVVXPH WKDW WKH PLVFODVVLILFDWLRQ RI WUHDWPHQW XQLWV LV FRQVWDQW RYHU WLPH
�LQ RXU VHWWLQJ� WKDW ,9) ELUWKV DUH FRQVWDQWO\ XQGHU�UHSRUWHG E\ ����� WKLV FDQ EH IXUWKHU VLPSOLILHG
WR�

Bias(β̂1) =
Tmc

TC + Tmc
[(ȲT1 − ȲC1)− (ȲT0 − ȲC0)]. ���

7KLV VLPSOH ELDV IRUPXOD WKXV VXJJHVWV WKDW PLV�FODVVLILFDWLRQ ZLOO ELDV WKH HVWLPDWH E\ WKH WUXH
GLII�LQ�GLII HVWLPDWH� VFDOHG E\ D SDUDPHWHU FDSWXULQJ WKH GHJUHH RI PLV�FODVVLILFDWLRQ RI WKH FRQWURO
JURXS� ,Q RXU FDVH� JLYHQ WKDW WKLV SURSRUWLRQ Tmc

TC+Tmc
LV VPDOO� ELDVHV LQ HVWLPDWHV ZLOO DOVR EH VPDOO�

$QG LQGHHG� ZH FDQ SURYLGH D EDFN�RI�WKH�HQYHORSH FDOFXODWLRQ RI WKLV ELDV XVLQJ WKH REVHUYHG
YDOXHV LQ WKH GDWD� $VVXPLQJ WKDW WKH SURSRUWLRQ RI PLV�FODVVLILHG ,9) ELUWKV LV FRQVWDQW RYHU WLPH�
ZH KDYH WKDW Tmc

TC+Tmc
= 9,507

932,822 = 0.0102� 1RZ� IRU WKH FDVH RI ELUWK ZHLJKW� ZH FDQ DSSUR[LPDWH
WKH ELDV XVLQJ YDOXHV IURP WKH GDWD DV�

Bias(β̂BW
1 ) =

Tmc

TC + Tmc
[(ȲT1 − ȲC1)− (ȲT0 − ȲC0)]

= 0.0102× [(3200− 3550)− (3400− 3530)] = −2.244 ���

,Q WKLV FDVH� ZH HVWLPDWH WKDW WKH ELDV LQ WKH HVWLPDWH RI 6(7 LV OLNHO\ WR EH DURXQG � RU � JUDPV�
:KHQ FRPSDUHG WR WKH RULJLQDO HVWLPDWH IURP 7DEOH � RI ����� JUDPV� ZH VHH WKDW WKLV VXJJHVWV D
�UHODWLYHO\� TXLWH VPDOO DWWHQXDWLRQ RI HVWLPDWHG HIIHFWV�
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