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ABSTRACT

IZA DP No. 14898 NOVEMBER 2021

Gender Norms and the Motherhood 
Employment Gap*

Using individual-level data from the European Social Survey, we study the relevance of 

gender norms in accounting for the motherhood employment gap across 186 European 

NUTS2 regions (over 29 countries) for the 2002-2016 period. The gender norm variable 

is taken from a question on whether “men should have more right to a job than women 

when jobs are scarce” and represents the average extent of disagreement (on a scale 1 to 5) 

of women belonging to the “grandmothers” cohort. We address the potential endogeneity 

of our gender norms measure with an index of the degree of reproductive health 

liberalization when grandmothers were 20 years old. We also account for the endogeneity 

of motherhood with the level of reproductive health liberalization when mothers were 

20 years old. We find a robust positive association between progressive beliefs among 

the grandmothers’ cohort and mothers’ likelihood to work while having a small child (0 

to 5 years old) relative to similar women without children. No similar association is found 

among men. Our analysis underscores the role of gender norms and maternal employment, 

suggesting that non-traditional gender norms mediate on the employment gender gap 

mainly via motherhood.
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,�� ,QWURGXFWLRQ��

6LQFH� WKH� ����V�� DGXOW� ZRPHQ¶V� DQG�PHQ¶V� FRQYHUJHQFH� LQ� ODERU� IRUFH� SDUWLFLSDWLRQ� UDWH� DQG�

HDUQLQJV�KDV�VWDOOHG�DQG�HYHQ�UHYHUVHG�LQ�PDQ\�2(&'�FRXQWULHV��*ROGLQ�������%ODX�DQG�.DKQ�

������ DQG� (QJODQG�� /HYLQH� DQG� 0LVKHO� ������� 5HFHQW� VWXGLHV� XQGHUVFRUH� WKH� UHOHYDQFH� RI�

PRWKHUKRRG�IRU�WKH�SHUVLVWHQFH�RI�JHQGHU�LQHTXDOLW\�LQ�ODERU�PDUNHW�RXWFRPHV��.OHYHQ�HW�DO���������

)RU�LQVWDQFH�� WKH�HDUQLQJV�ORVV�PRWKHUV�H[SHULHQFH�FRPSDUHG�WR�QRQ�PRWKHUV��:DOGIRJHO�������

������ $QGHUVRQ�� %LQGHU� DQG� .UDXVH� ������ ������ *DQJO� DQG� =LHIOH� ������ )HUQiQGH]�.UDQ]��

/DFXHVWD� DQG� 5RGUtJXH]�3ODQDV� ������ RU� IDWKHUV� �$QJHORY�� -RKDQVVRQ� DQG� /LQGKDO� ������

.X]LHPNR�HW�DO��������.OHYHQ��/DQGDLV��DQG�6¡JDDUG�����D��.OHYHQ�HW�DO������E��LV�RQH�RI�WKH�

OHDGLQJ�H[SODQDWLRQV� IRU� WKH�JHQGHU�HDUQLQJV�JDS���$W� WKH� VDPH� WLPH�� WKH� UHGXFWLRQ� LQ�PDWHUQDO�

ODERU�HPSOR\PHQW��DW�ERWK�WKH�LQWHQVLYH�RU�H[WHQVLYH�PDUJLQ��LV�ODUJHO\�UHVSRQVLEOH�IRU�PRVW�RI�WKH�

PRWKHUKRRG� HDUQLQJV� SHQDOW\� DV� VKRZQ� E\� )HUQiQGH]�.UDQ]�� /DFXHVWD� DQG� 5RGUtJXH]�3ODQDV�

�������LQ�6SDLQ��$QJHORY��-RKDQVVRQ�DQG�/LQGKDO��������LQ�6ZHGHQ��DQG�.OHYHQ�HW�DO�������E��LQ�

6FDQGLQDYLDQ�DQG�*HUPDQLF�FRXQWULHV��WKH�8.�DQG�WKH�86��,Q�WKH�FXUUHQW�SDSHU��ZH�DQDO\]H�WKH�

UROH�JHQGHU�QRUPV�SOD\�LQ�H[SODLQLQJ�PRWKHUV¶�GHFLVLRQ�WR�ZRUN�RXWVLGH�WKH�KRXVHKROG���

$FFRUGLQJ�WR�*ROGLQ���������ZLWK�LQGXVWULDOL]DWLRQ��ZRPHQ¶V�UROH�LQ�VRFLHW\�JRW�UHOHJDWHG�

WR�EHLQJ�D�ZLIH�DQG�D�PRWKHU�DQG�ZRUNLQJ�PRVWO\�LQVLGH�WKH�KRXVHKROG��5HJDUGOHVV�RI�ZKHWKHU�

ZRPHQ�LQWHUQDOL]HG�WKHLU�DVVLJQHG�JHQGHU�UROH��ZRUNLQJ�RXWVLGH�WKH�KRPH�ZDV�VRFLDOO\�VWLJPDWL]HG�

DV�JHQGHU�QRUPV�VHW�XS�³DFFHSWDEOH�EHKDYLRUDO�ERXQGDULHV�IRU�PHQ�DQG�ZRPHQ��FRQJUXHQW�ZLWK�WKH�

JHQGHU�GLYLVLRQ�RI�ODERU�DQG�PDOH�SRZHU´��6HJXLQR��������$V�VRFLHWLHV�HYROYHG�DQG�JHQGHU�QRUPV�

ZHUH�UHOD[HG��ZRPHQ�ZHUH�JUDGXDOO\�DOORZHG�WR�HQJDJH�LQ�WUDGLWLRQDOO\�PDOH�DFWLYLWLHV�LQFOXGLQJ�

IRUPDO�HGXFDWLRQ�DQG�SDLG�HPSOR\PHQW�LQ�WKH�ODERU�PDUNHW��:KLOH�PDQ\�KDYH�VWXGLHG�WKH�UROH�RI�

JHQGHU� QRUPV� RQ� IHPDOH� ODERU� IRUFH� SDUWLFLSDWLRQ� RU� IHUWLOLW\� �$QWHFRO� ������ )RUWLQ� ������

)HUQiQGH]�DQG�)RJOL�������%ODX�HW�DO��������%HUWUDQG��.DPHQLFD�DQG�3DQ�������2OLYHWWL��3DWDFFKLQL�

�
��,Q�D�UHFHQW�VWXG\��.OHYHQ��/DQGDLV��	�6¡JDDUG������D��HVWLPDWH�WKDW�KDYLQJ�D�FKLOG�LV�DVVRFLDWHG�ZLWK����SHUFHQW�RI�
WKH�JHQGHU�HDUQLQJV�JDS�LQ������LQ�'HQPDUN��:KLOH�WKH�PDJQLWXGH�RI�WKLV�HIIHFW�YDULHV�DFURVV�FRXQWULHV��RWKHUV�KDYH�
DOVR�XQGHUVFRUHG�WKH�UHOHYDQFH�RI�PRWKHUKRRG�LQ�DFFRXQWLQJ�IRU�WKH�SHUVLVWHQFH�RI�JHQGHU�LQHTXDOLW\�LQ�HDUQLQJV²
$QJHORY��-RKDQVVRQ�DQG�/LQGKDO��������IRU�6ZHHGHQ��.X]LHPNR�HW�DO���������IRU�86�DQG�8.��.OHYHQ�HW�DO����������
IRU�6ZHHGHQ��'HQPDUN��WKH�86��WKH�8.��$XVWULD�DQG�*HUPDQ\��DQG�'H�4XLQWR��+RVSLGR�DQG�6DQ]��������IRU�6SDLQ��

��7KHUH�LV�DQ�H[WHQW�FRPSOHPHQWDU\�OLWHUDWXUH�RQ�KRZ�LQVWLWXWLRQV�VXFK�DV�WD[HV��WUDQVIHUV��SDUHQWDO�OHDYH��DQG�
FKLOGFDUH�SROLFLHV�DUH�UHODWHG�WR�IHPDOH�ODERU�VXSSO\�DQG�JHQGHU�JDSV��2OLYHWWL�DQG�3HWURQJROR�������)HUQiQGH]�
.UDQ]�DQG�5RGUtJXH]�3ODQDV��������
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DQG�=HQRX�������5RGUtJXH]�3ODQDV��6DQ]�GH�*DOGHDQR�DQG�7HUVND\D�������5RGUtJXH]�3ODQDV�DQG�

7DQDND��������IHZ�KDYH�DQDO\]HG�ZKHWKHU�JHQGHU�QRUPV�PRVWO\�DIIHFW�ZRPHQ¶V�GHFLVLRQ�WR�ZRUN�

WKURXJK�PRWKHUKRRG��7KLV�LV�WKH�REMHFWLYH�RI�WKLV�SDSHU���

7R�VWXG\�WKH�UROH�RI�JHQGHU�QRUPV�RQ�PDWHUQDO�HPSOR\PHQW��ZH�H[SORLW�JHRJUDSKLF������

(XURSHDQ�1876��UHJLRQV�RYHU����FRXQWULHV���FRKRUW����FRKRUWV��DQG�WLPH�������������YDULDWLRQ�

LQ�JHQGHU�QRUPV�RQ�WKH�HPSOR\PHQW�VWDWXV�RI�PRWKHUV�ZLWK�����\HDUV�ROG�FKLOGUHQ��:H�PHDVXUH�

JHQGHU�QRUPV�ZLWK�JHQGHU�UROH�EHOLHIV�IURP�LQGLYLGXDO�VXUYH\�GDWD��LQ�RXU�FDVH�IURP�WKH�(XURSHDQ�

6RFLDO�6XUYH\�������������������DQG��������2XU�PHDVXUH�RI�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�LV�WKH�

DYHUDJH�H[WHQW�RI�GLVDJUHHPHQW��RQ�D�VFDOH���WR����ZLWK�WKH�VWDWHPHQW��³PHQ�VKRXOG�KDYH�PRUH�ULJKW�

WR�D�MRE�WKDQ�ZRPHQ�ZKHQ�MREV�DUH�VFDUFH´��7R�DGGUHVV�WKH�UHYHUVH�FDXVDOLW\�SUREOHP�EHWZHHQ�

FRQWHPSRUDQHRXV�SHHUV¶�JHQGHU�QRUPV�DQG�PDWHUQDO�HPSOR\PHQW�GHFLVLRQV��ZH�IRFXV�RQ�ZRPHQ�

EHORQJLQJ�WR�WKH�JUDQGPRWKHUV¶�FRKRUW�WR�LGHQWLI\�JHQGHU�QRUPV�RI�WKH�PRWKHUV��7KLV�LV�EDVHG�RQ�

HYLGHQFH�WKDW�JHQGHU�QRUPV�DUH�DFTXLUHG�IURP�ZRPHQ�GXULQJ�FKLOGKRRG�IURP�WKHLU�PRWKHU�RU�WKHLU�

PRWKHUV¶�SHHUV� �)DUUp�DQG�9HOOD�������2OLYHWWL��3DWDFFKLQL�DQG�=HQRX�������5RGUtJXH]�3ODQDV��

6DQ]�GH�*DOGHDQR��DQG�7HUVND\D�������.OHYHQ�HW�DO������D����

2XU�EDVHOLQH�PRGHO�EOHQGV�WKH�SHHU�HIIHFWV�OLWHUDWXUH��ZLWK�WKH�PRWKHUKRRG�JDS�OLWHUDWXUH�

WR�LGHQWLI\�WKH�HIIHFW�RI�QRQ�WUDGLWLRQDO�QRUPV�LQ�WKH�JUDQGPRWKHUV¶�FRKRUW�RQ�PRWKHUV¶�GHFLVLRQ�WR�

ZRUN� UHODWLYH� WR� FKLOGOHVV� ZRPHQ�� )URP� WKH� SHHU� HIIHFWV� OLWHUDWXUH�� ZH� H[SORLW� LGLRV\QFUDWLF�

YDULDWLRQ�LQ�DYHUDJH�JHQGHU�QRUPV�RI�WKH�JUDQGPRWKHUV¶�FRKRUW�DFURVV�FRKRUW��1876��UHJLRQ��DQG�

VXUYH\�\HDU��,Q�DGGLWLRQ�WR�LQGLYLGXDO��IDPLO\��DQG�UHJLRQDO�FRQWUROV��ZH�LQFOXGH�1876��UHJLRQ�

IL[HG�HIIHFWV�WR�FRQWURO�IRU�HQGRJHQRXV�VRUWLQJ�RI�LQGLYLGXDOV�DFURVV�UHJLRQV��DQG�FRXQWU\�DQG�\HDU�

IL[HG�HIIHFWV�WR�FRQWURO�IRU�WLPH�YDU\LQJ�XQREVHUYHG�IDFWRUV�WKDW�PLJKW�FRQIRXQG�WKH�UHODWLRQVKLS�

EHWZHHQ�JUDQGPRWKHUV¶�QRQ�WUDGLWLRQDO�EHOLHIV�DQG�WKH�ZRPHQ¶V�GHFLVLRQ�WR�ZRUN�ZLWKLQ�D�UHJLRQ��

)URP�WKH�PRWKHUKRRG�JDS�OLWHUDWXUH��ZH�HVWLPDWH�WKH�GLIIHUHQWLDO�HIIHFW�RI�JUDQGPRWKHUV¶�JHQGHU�

QRUPV�RQ�WKH�HPSOR\PHQW�GHFLVLRQ�RI�PRWKHUV�RI�\RXQJ�FKLOGUHQ�UHODWLYH�WR�VLPLODU�DJH�FKLOGOHVV�

ZRPHQ�� %\� WDNLQJ� WKH� GLIIHUHQFH�� ZH� ³ZDVK� RXW´� DQ\� FRQIRXQGLQJ� HIIHFWV� UHODWHG� WR� IHPDOH�

HPSOR\PHQW��DV�RSSRVHG�WR�PDWHUQDO�HPSOR\PHQW���&UXFLDOO\��WR�DGGUHVV�FRQFHUQV�WKDW�RXU�VRFLDO�

�
��6HH�$QJULVW�DQG�/DQJ���������)ULHVHQ�DQG�.UDXWK���������+DQXVKHN�HW�DO����������+R[E\���������/DY\�DQG�6FKORVVHU�
��������/DY\��3DVHUPDQ�DQG�6FKORVVHU���������%LIXOFR��)OHWFKHU�DQG�5RVV���������DQG�2OLYHWWL��3DWDFFKLQL��DQG�=HQRX�
�������IRU�SDSHUV�XVLQJ�SHHU�HIIHFWV�LQ�WKH�ILHOG�RI�HGXFDWLRQ��5HFHQWO\��5RGUtJXH]�3ODQDV�DQG�7DQDND��������KDYH�
DSSOLHG�SHHU�HIIHFWV�WR�H[SODLQ�-DSDQHVH�ZRPHQ¶V�HPSOR\PHQW�GHFLVLRQV��
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QRUPV� HVWLPDWHV�PD\� VWLOO� EH� HQGRJHQRXV�� ZH� XVH� DQ� LQGH[� RQ� WKH� GHJUHH� RI� OLEHUDOL]DWLRQ� RI�

UHSURGXFWLYH�KHDOWK�ODZV�LQ�WKH�FRXQWU\�ZKHQ�WKH�JUDQGPRWKHUV�ZHUH�LQ�WKHLU���V���)XUWKHUPRUH��

ZH�H[SOLFLWO\�PRGHO�WKH�HQGRJHQHLW\�RI�WKH�PRWKHUKRRG�GHFLVLRQ�RI�ZRPHQ�LQ�IHUWLOH�DJH�ZLWK�WKH�

OHYHO�RI�H[SRVXUH�WKH�UHVSRQGHQW�KDG�WR�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ODZV�ZKHQ�VKH�ZDV�LQ�

KHU���V���

:H�ILQG�D�UREXVW�DQG�FRQVLVWHQW�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�QRQ�WUDGLWLRQDO�QRUPV�LQ�WKH�

JUDQGPRWKHUV¶�FRKRUW�DQG�PRWKHUV¶�OLNHOLKRRG�WR�ZRUN�ZKLOH�KDYLQJ�D�VPDOO�FKLOG����WR���\HDUV�

ROG��UHODWLYH�WR�FKLOGOHVV�ZRPHQ��$V�QR�VXFK�DVVRFLDWLRQ�LV�IRXQG�DPRQJ�IDWKHUV�RI�VPDOO�FKLOGUHQ�

UHODWLYH� WR� FKLOGOHVV� PHQ�� RXU� DQDO\VLV� VWUHVVHV� WKH� UHOHYDQFH� RI� JHQGHU� QRUPV� RQ� PDWHUQDO�

HPSOR\PHQW��EXW�QRW�RQ�SDWHUQDO�HPSOR\PHQW���2XU�UHVXOWV�DUH�UREXVW�WR�D�EDWWHU\�RI�VHQVLWLYLW\�

WHVWV��

2XU�SUHIHUUHG�VSHFLILFDWLRQ�ILQGV� WKDW�D�RQH�VWDQGDUG�GHYLDWLRQ� LQFUHDVH� LQ� WKH�SUHGLFWHG�

DYHUDJH�QRQ�WUDGLWLRQDO�JHQGHU�QRUP��WKDW�LV��������LV�DVVRFLDWHG�ZLWK�D�UHGXFWLRQ�RI����SHUFHQW�LQ�

WKH� DYHUDJH� PRWKHUKRRG� HPSOR\PHQW� JDS� LQ� RXU� VDPSOH� RI� ��� SHUFHQWDJH� SRLQWV�� 7R� SXW� LW�

GLIIHUHQWO\��LI�PRWKHUV�IURP�$QGDOXVLD��(6����LQ�6SDLQ��ZLWK�DQ�DYHUDJH�GLVDJUHHPHQW�WR�WUDGLWLRQDO�

JHQGHU�QRUPV�DPRQJ�JUDQGPRWKHUV�RI������DQG�D�PRWKHUKRRG�HPSOR\PHQW�JDS�RI���SHUFHQWDJH�

SRLQWV�LQ�������ZHUH�FKDUDFWHUL]HG�E\�WKH�PHDQ�JHQGHU�QRUPV�LQ�6ZHGHQ��H�J��6(����6PnODQG�PHG�

|DUQD��� ZKLFK� LV� HTXDO� WR� ������ WKH� VWDWLVWLFDO� PRGHO� ZRXOG� VXJJHVW� WKDW� WKH� PRWKHUKRRG�

HPSOR\PHQW�JDS�LQ�$QGDOXVLD�ZRXOG�GHFUHDVH�E\����SHUFHQWDJH�SRLQWV��ZKLFK�ZRXOG�IXOO\�UHYHUVH�

WKH�REVHUYHG�PRWKHUKRRG�HPSOR\PHQW�JDS�EHWZHHQ�6PnODQG�PHG�|DUQD�DQG�$QGDOXVLD��HTXDO�WR�

��SHUFHQWDJH�SRLQWV���2XU�DQDO\VLV�XQGHUVFRUHV�WKDW�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�PHGLDWH�RQ�WKH�

HPSOR\PHQW�JHQGHU�JDS�PDLQO\�YLD�PRWKHUKRRG��DQG�KHQFH�� WR� WKH�H[WHQW� WKDW� WKH�PRWKHUKRRG�

HPSOR\PHQW� JDS� LV� ODUJHO\� UHVSRQVLEOH� RI� WKH�PRWKHUKRRG�ZDJH� JDS�� RXU� UHVXOWV� KLJKOLJKW� WKH�

UHOHYDQFH�RI�JHQGHU�QRUPV�RQ�WKH�JHQGHU�ZDJH�JDS�LQ�(XURSH��

2XU�SDSHU�FRQWULEXWHV�WR�WZR�VWUDQGV�RI�WKH�OLWHUDWXUH��WKH�PRWKHUKRRG�SHQDOW\��DQG�IHPDOH�

ODERU�IRUFH�SDUWLFLSDWLRQ�DQG�FXOWXUH��:LWKLQ�WKH�ILUVW�VWUDQG��ZH�IRFXV�RQ�ZKHWKHU�JHQGHU�QRUPV�

PHGLDWH�LQ�H[SODLQLQJ�WKH�JHQGHU�JDS�EHWZHHQ�PRWKHUV�DQG�QRQ�PRWKHUV��EXW�QRW�EHWZHHQ�IDWKHUV�

DQG�QRQ�IDWKHUV���7KH�IHZ�VWXGLHV�WKDW�PHQWLRQ�WKH�UROH�RI�JHQGHU�QRUPV�RQ�WKH�PRWKHUKRRG�JDS�

KDYH�EHHQ�PRVWO\�GHVFULSWLYH� DQG�JHQGHU�QRUPV�KDYH�QRW�EHHQ� WKH� IRFXV�RI� WKHLU� DQDO\VLV��)RU�
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H[DPSOH��XVLQJ�GDWD�IURP�VL[�FRXQWULHV���.OHYHQ�HW�DO�������E��ILQG�WKDW�FRXQWULHV�WKDW�IHDWXUH�ODUJHU�

FKLOG� SHQDOWLHV� DUH� DOVR� FKDUDFWHUL]HG� E\� PXFK� PRUH� JHQGHU�FRQVHUYDWLYH� YLHZV� � �6LPLODUO\��

%HUQLHOO�HW�DO���������GRFXPHQW�WKDW�WKH�PRUH�FRQVHUYDWLYH�YLHZV�WKH�FRXQWU\�KROGV��WKH�ODUJHU�WKH�

QHJDWLYH�HIIHFWV�RI�PRWKHUKRRG�RQ�HPSOR\PHQW�XVLQJ����QRQ�(DVWHUQ�(XURSHDQ�FRXQWULHV� IURP�

6+$5(� � �$W� WKH� VDPH� WLPH�� $QGUHVHQ� DQG� 1L[� ������� H[DPLQH� FKLOG� SHQDOWLHV� DPRQJ�

KHWHURVH[XDO�� DGRSWLQJ��DQG�VDPH�VH[�FRXSOHV� LQ�1RUZD\��ZLWK� WKH�REMHFWLYH� WR�GLVHQWDQJOH� WKH�

SRWHQWLDO�VRXUFHV�RI�WKH�FKLOG�SHQDOW\��7KH�DXWKRUV�ILQG�WKDW�WKH�FKLOG�SHQDOWLHV�YDQLVK�DIWHU�WZR�

\HDUV�RI�WKH�ILUVW�FKLOG�DPRQJ�VDPH�VH[�FRXSOHV�EXW�QRW�DPRQJ�KHWHURVH[XDO�DQG�DGRSWLQJ�FRXSOHV��

$IWHU�UXOLQJ�RXW�WKDW�FKLOG�SHQDOWLHV�DUH�QRW�GULYHQ�E\�FRVWV�DVVRFLDWHG�ZLWK�JLYLQJ�ELUWK��WLPH�VSHQW�

ZLWK�WKH�FKLOG��RU�UHODWLYH�VNLOO�GLIIHUHQFHV�DFURVV�VSRXVHV��WKH�DXWKRUV�FRQFOXGH�WKDW�FKLOG�SHQDOWLHV�

DUH� OLNHO\� GULYHQ� E\� JHQGHU� QRUPV� DQG� JHQGHU� GLIIHUHQFHV� LQ� SUHIHUHQFHV� IRU� FKLOGFDUH� ��2XU�

DQDO\VLV� FRPELQHV� D� EDWWHU\� RI� DSSURDFKHV� WKDW�� WDNHQ� WRJHWKHU�� VXJJHVW� D� FDXVDO� DVVRFLDWLRQ�

EHWZHHQ�JHQGHU�QRUPV�DQG�WKH�PRWKHUKRRG�HPSOR\PHQW�SHQDOW\��HYHQ�DIWHU�ZH�DFFRXQW� IRU� WKH�

HQGRJHQHLW\�RI�WKH�PRWKHUKRRG�GHFLVLRQ���

:H�FRQWULEXWH� WR� WKH� VHFRQG�VWUDQG�RI� WKH� OLWHUDWXUH�E\� IRFXVLQJ�RQ� WKH�H[WHQW� WR�ZKLFK�

PRWKHUKRRG� LV� D� PHGLDWLQJ� IDFWRU� EHWZHHQ� IHPDOH� HPSOR\PHQW� DQG� FXOWXUH�� ,Q� DGGLWLRQ� WR�

PHDVXULQJ�QHZ�FDXVDO�HVWLPDWHV�RI�WKH�HIIHFW�RI�JHQGHU�QRUPV�RQ�ZRPHQ¶V�GHFLVLRQ�WR�ZRUN��ZH�

ILQG� WKDW�� LQ� (XURSHDQ� FRXQWULHV�� WKH� HIIHFW� RI� FXOWXUH� SDVVHV� WKURXJK� PRVWO\� WKH� PRWKHUKRRG�

FKDQQHO��$�UHFHQW�SDSHU�H[SORUHV�D�VLPLODU�TXHVWLRQ�E\�H[SORLWLQJ�PLJUDWLRQ�DFURVV�WKH�(DVW�DQG�

:HVW�*HUPDQ\�ERUGHU��%RHOPDQQ��5DXWH�DQG�6FK|QQEHUJ��������GRFXPHQW�D�VWURQJ�DV\PPHWU\�LQ�

WKH�SHUVLVWHQFH�RI�WKH�FXOWXUH�LQ�ZKLFK�ZRPHQ�ZHUH�UDLVHG��7KH\�GRFXPHQW�WKDW�WKH�PRWKHUKRRG�

SHQDOW\�LQ�WHUPV�RI�IHPDOH�ODERU�VXSSO\�LV�VPDOOHU�DPRQJ�(DVW�*HUPDQ�PRWKHUV�UHODWLYH�WR�:HVW�

*HUPDQ�PRWKHUV��2XU�ZRUN�FRPSOHPHQWV� WKLV�RWKHU�VWXG\�E\�XVLQJ�DQ�DOWHUQDWLYH�LGHQWLILFDWLRQ�

VWUDWHJ\�DQG�DGGLQJ�H[WHUQDO�YDOLGLW\�WR�(XURSHDQ�UHJLRQV�DFURVV����FRXQWULHV��

�
��7KH�VL[�FRXQWULHV�DUH�$XVWULD��'HQPDUN��*HUPDQ\��WKH�8.��WKH�86��DQG�6ZHGHQ���
��7KLV�SDSHU�PDLQ�REMHFWLYH�LV� WR�PHDVXUH�FKLOG�SHQDOWLHV� LQ�IHPDOH�DQG�PDOH�HDUQLQJV�LQ�GLIIHUHQW�FRXQWULHV�XVLQJ�HYHQW�VWXGLHV�
DURXQG�WKH�ELUWK�RI�WKH�ILUVW�FKLOG��7KH�VWXG\�ILQGV�VWULNLQJ�VLPLODULWLHV�LQ�WKH�TXDOLWDWLYH�HIIHFWV�RI�FKLOGUHQ�DFURVV�FRXQWULHV��EXW�DOVR�
VKDUS�GLIIHUHQFHV�LQ�WKH�PDJQLWXGH�RI�WKH�HIIHFWV��
��7KH�DXWKRUV�ILQG�WKDW�WKLV�VWURQJ�FRUUHODWLRQ�YDQLVKHV�ZKHQ�FRQVLGHULQJ�RQO\�H[�&RPPXQLVW�FRXQWULHV��7KHLU�SDSHU�IRFXVHV�RQ�WKH�
HIIHFWV�RI�PRWKHUKRRG�RQ�WKH�DOORFDWLRQ�RI�WDOHQW�LQ�WKH�ODERU�PDUNHW��
��&RUWpV�DQG�3DQ��������DUULYH�WR�D�VLPLODU�FRQFOXVLRQ�IRU�WKH�8QLWHG�6WDWHV�DIWHU�REVHUYLQJ�WKDW�WKH�PRWKHUKRRG�HDUQLQJV�SHQDOWLHV�
SHUVLVW�IRU�ZRPHQ�ZKR�DUH�FRQVLGHUDEO\�PRUH�VNLOOHG�WKDQ�WKHLU�KXVEDQGV���



�
�

ϲ�
�

7KH�UHPDLQGHU�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ�,,�GLVFXVVHV�WKH�GDWD�DQG�RXU�

GHILQLWLRQ�RI�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV��6HFWLRQ�,,,�SUHVHQWV�WKH�LGHQWLILFDWLRQ�VWUDWHJ\���6HFWLRQ�

,9�SUHVHQW�RXU�EDVHOLQH�ILQGLQJV��6HFWLRQ�9�SUHVHQWV�HVWLPDWHV�FRQWUROOLQJ�IRU�WKH�HQGRJHQHLW\�RI�

PRWKHUKRRG�EHIRUH�FRQFOXGLQJ�LQ�6HFWLRQ�9,��

�

,,�� 'DWD�DQG�0HDVXULQJ�1RQ�7UDGLWLRQDO�*HQGHU�1RUPV�

:H�XVH�LQGLYLGXDO�OHYHO�GDWD�IURP�WKH�UHSHDWHG�FURVV�VHFWLRQDO�(XURSHDQ�6RFLDO�6XUYH\��KHUHDIWHU�

(66���D�PXOWL�FRXQWU\�VXUYH\�FRQGXFWHG�HYHU\�RWKHU�\HDU�VLQFH�������ZKRVH�PDLQ�REMHFWLYH�LV�WR�

³DVVHPEOH�GDWD�RQ�(XURSH¶V�VRFLDO�FRQGLWLRQ��LQFOXGLQJ�WKH�VKLIWLQJ�EHOLHIV��YDOXHV��SHUFHSWLRQV�DQG�

EHKDYLRU�SDWWHUQV�DPRQJ�FLWL]HQV�LQ�GLIIHUHQW�FRXQWULHV�´��7KH�(66�HQVXUHV�WKDW�KLJK�TXDOLW\�GDWD�

DUH� FROOHFWHG� LQ� HDFK� SDUWLFLSDWLQJ� FRXQWU\� DQG� WKDW� WKH\� DUH� FRPSDUDEOH� DFURVV� SDUWLFLSDWLQJ�

FRXQWULHV�� ,Q� DGGLWLRQ�� (66� GDWD� DUH� UHSUHVHQWDWLYH� RI� ERWK� WKH� SDUWLFLSDWLQJ� FRXQWULHV� DQG� WKH�

FRQFHSWV�XQGHU�VWXG\��)RU�WKLV�SXUSRVH��LQ�HDFK�SDUWLFLSDWLQJ�FRXQWU\��D�UHSUHVHQWDWLYH�VDPSOH�RI�

DOO�SHUVRQV�DJHG����DQG�RYHU�OLYLQJ�LQ�SULYDWH�KRXVHKROGV�DUH�VHOHFWHG�XVLQJ�UDQGRP�SUREDELOLW\�

PHWKRGV���

7KH� VXUYH\� FROOHFWV� GHWDLOHG� LQIRUPDWLRQ� RQ� UHVSRQGHQWV¶� VRFLR�GHPRJUDSKLF�

FKDUDFWHULVWLFV�� LQFOXGLQJ� WKHLU� DJH�� HGXFDWLRQ� OHYHO�� QXPEHU� DQG� DJH� RI� FKLOGUHQ�� KRXVHKROG�

LQFRPH��DQG�1876��UHJLRQ�RI�UHVLGHQFH��,W�DOVR�FROOHFWV�LQIRUPDWLRQ�RQ�UHVSRQGHQWV¶�ODERU�PDUNHW�

FKDUDFWHULVWLFV�VXFK�DV�WKHLU�HPSOR\PHQW�VWDWXV�RU�SUHYLRXV�XQHPSOR\PHQW�H[SHULHQFH��7KH�(66�

GRHV�QRW�KDYH�DQ\�LQIRUPDWLRQ�RQ�LQGLYLGXDOV¶�ZDJHV�RU�HDUQLQJV��:KLOH�WKH�(66�JDWKHUV�GHWDLOHG�

LQIRUPDWLRQ�RQ�UHVSRQGHQWV¶�SDUHQWDO�EDFNJURXQG��VXFK�DV�SDUHQWDO�HGXFDWLRQ��HPSOR\PHQW�VWDWXV��

DQG�RFFXSDWLRQ�ZKHQ�WKH�UHVSRQGHQW�ZDV����\HDUV�ROG��LW�GRHV�QRW�OLQN�SDUHQWV�WR�FKLOGUHQ��VR�HYHQ�

LI�WZR�JHQHUDWLRQV�ZHUH�WR�EH�VXUYH\HG�E\�FKDQFH�LQ�D�SDUWLFXODU�\HDU��ZH�ZRXOG�QRW�EH�DEOH�WR�

PDWFK�WKHP��)LQDOO\��WKH�GDWD�LQFOXGH�GHWDLOHG�LQIRUPDWLRQ�RQ�UHVSRQGHQWV¶�SUHIHUHQFHV�DQG�EHOLHIV��

LQFOXGLQJ�EHOLHIV�RQ�ZRUN�DQG�IDPLO\�YDOXHV��

0HDVXULQJ�1RQ�7UDGLWLRQDO�*HQGHU�1RUPV�

7R�PHDVXUH�EHOLHIV�DQG�YDOXHV� WKDW�DUH� OLNHO\� WR�EH�UHOHYDQW� IRU�PRWKHUV¶�GHFLVLRQ� WR�ZRUN��ZH�

IROORZ� )RUWLQ� ������� DQG� 5RGUtJXH]�3ODQDV� DQG� 7DQDND� ������� DQG� IRFXV� RQ� ZRPHQ¶V� EHOLHI�

�
��6HH�(66�6XUYH\�6SHFLILFDWLRQ�ZHESDJH���
KWWSV���ZZZ�HXURSHDQVRFLDOVXUYH\�RUJ�PHWKRGRORJ\�HVVBPHWKRGRORJ\�VXUYH\BVSHFLILFDWLRQV�KWPO�
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WRZDUGV�WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�MREV�DUH�VFDUFH��%HFDXVH�EHOLHIV�RQ�ZRPHQ¶V�UROH�

LQ�WKH�ZRUNSODFH�VKDSH�ZRPHQ¶V�HFRQRPLF�GHFLVLRQV��EXW�VXFK�GHFLVLRQV�DOVR�VKDSH�EHOLHIV��XVLQJ�

FRQWHPSRUDQHRXV�EHOLHIV�RI�WKH�HFRQRPLF�DJHQWV�IRU�ZKRP�ZH�VWXG\�WKHLU�HPSOR\PHQW�FKRLFHV�

UDLVHV�HQGRJHQHLW\�FRQFHUQV�WKDW�ZRXOG�OHDG�WR�RYHUHVWLPDWLQJ�WKH�HIIHFW�RI�EHOLHIV�RQ�PRWKHUV¶�

GHFLVLRQ�WR�ZRUN��7R�DGGUHVV�VXFK�HQGRJHQHLW\�LVVXHV��ZH�XVH�LQVWHDG�FRQWHPSRUDQHRXV�EHOLHIV�RI�

WKH�FRKRUW�RI�ZRPHQ�LQ�WKH�VDPH�DJH�UDQJH�DV�WKH�PRWKHUV�RI�RXU�HFRQRPLF�DJHQWV��KHUHDIWHU�WKH�

³JUDQGPRWKHUV´���,Q�RXU�EDVHOLQH�PRGHO��ZH�DVVXPH�WKDW�RXU�JHQGHU�QRUPV�YDULDEOH��FRQVWUXFWHG�

ZLWK�WKH�EHOLHIV�RI�³JUDQGPRWKHUV´��LV�XQFRUUHODWHG�ZLWK�FRQWHPSRUDQHRXV�ODERU�PDUNHW�GHFLVLRQV�

RI� \RXQJ�PRWKHUV� DQG� DIIHFWV� \RXQJ�PRWKHUV¶� GHFLVLRQ� WR�ZRUN� RQO\� WKURXJK� VRFLHW\¶V� EHOLHIV�

WRZDUGV�ZRPHQ�ZRUNLQJ���/DWHU�RQ��ZH�ZLOO�UHOD[�WKLV�DVVXPSWLRQ�H[SORLWLQJ�DUJXDEO\�H[RJHQRXV�

YDULDWLRQ�LQ�JHQGHU�QRUPV��

7R�PHDVXUH�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�ZH�FRQVWUXFW��IRU�HDFK�(66�ZDYH��DQ�(8�1876��

UHJLRQDO�LQGLFDWRU�WDNLQJ�WKH�DYHUDJH�H[WHQW�RI�GLVDJUHHPHQW��RQ�D���WR���VFDOH�ZLWK�KLJKHU�YDOXHV�

LQGLFDWLQJ�KLJKHU�GLVDJUHHPHQW��WR�WKH�VWDWHPHQW�³ZKHQ�MREV�DUH�VFDUFH��PHQ�VKRXOG�KDYH�PRUH�

ULJKW� WR� D� MRE� WKDQ� ZRPHQ´� DPRQJ� JUDQGPRWKHUV� UHVLGLQJ� LQ� JLYHQ� (8�1876�� UHJLRQ�� 7KLV�

LQGLFDWRU�LV�FRQVWUXFWHG�IRU�WKH�IROORZLQJ�WZR�FRKRUWV�RI�³JUDQGPRWKHUV´��ZRPHQ����WR����\HDUV�

ROG�DQG�ZRPHQ����WR����\HDUV�ROG�DV�ZRPHQ�LQ�WKH�VDPH�DJH�UDQJH�DV�WKH�PRWKHUV�RI�RXU�HFRQRPLF�

DJHQWV�DJHG����WR�����DQG����WR�����UHVSHFWLYHO\��0RUH�SUHFLVHO\��ZH�FRPSXWH�WKH�QRQ�WUDGLWLRQDO�

QRUP�LQGLFDWRU�DV�IROORZV��

ܰܶ ௖ܰ௥௧
௔ ൌ

σ ௖௥௧௔ெ೎ೝ೟ݏ݁݀ݑݐ݅ݐݐܣ
ೌ

௝ୀଵ

௖௥௧ܯ
௔ �

ZKHUHݏ݁݀ݑݐ݅ݐݐܣ�௖௥௧௔ �UHIOHFWV�WKH�H[WHQW�RI�GLVDJUHHPHQW�RQ�WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�

MREV�DUH�VFDUFH�RI�ZRPHQ�LQ�FRKRUW�D��UHJLRQ�U�LQ�FRXQWU\�F��DQG�VXUYH\�ZDYH�W�௖௥௧ܯ�
௔ �LV�WKH�WRWDO�

QXPEHU�RI�ZRPHQ�LQ�FRKRUW�D��UHJLRQ�U�LQ�FRXQWU\�F��DQG�VXUYH\�ZDYH�W��7KH�VXSHUVFULSW�D�LQGLFDWHV�

WKH�DJH�UDQJH�RI�ZRPHQ�M�LQ�WKH�WZR�FRKRUWV��QDPHO\����WR����DQG����WR����\HDUV�ROG��2XU�QRQ�

WUDGLWLRQDO� QRUP� LQGLFDWRU� LV� GHULYHG� DV� WKH� FRKRUW�UHJLRQ�ZDYH� DYHUDJH� GLVDJUHHPHQW� RQ� WKH�

SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�MREV�DUH�VFDUFH�DPRQJ�³JUDQGPRWKHUV´�DQG�LV�FRGHG�RQ�D���WR�

��VFDOH�VXFK�WKDW�LQFUHDVLQJ�YDOXHV�GHQRWH�D�PRUH�SURJUHVVLYH�EHOLHI�WRZDUGV�ZRPHQ���

�
��$V� H[SODLQHG� HDUOLHU�� DV� LQ� WKH� (66� GDWD� ZH� GR� QRW� REVHUYH� WKH� DFWXDO� PRWKHU� RI� RXU� ��� WR� ��� \HDU�ROG� UHVSRQGHQWV�� RXU�
JUDQGPRWKHUV�DUH�QRW�QHFHVVDULO\�WKH�PRWKHUV�RI�WKH�\RXQJ�PRWKHUV��KHQFH��FRQFHUQV�RQ�ZKHWKHU�WKH\�DUH�DYDLODEOH�WR�SURYLGH�IUHH�
FKLOGFDUH�DVVLVWDQFH�LV�QRW�DQ�LVVXH�KHUH��,Q�WKH�HPSLULFDO�DQDO\VLV��ZH�FRQWURO�IRU�WKH�IHUWLOLW\�UDWH�LQ�WKH�UHVLGHQFH�UHJLRQ��ZKLFK�
SUR[LHV�WKH�ORFDO�GHPDQG�IRU�FKLOGFDUH�DVVLVWDQFH���
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:KLOH�WKH�(66�FRYHUV�\HDUV�����������IRU����FRXQWULHV��ZH�DUH�FRQVWUDLQHG�WR�XVH�WKRVH�

ZDYHV�WKDW�FROOHFW�LQIRUPDWLRQ�RQ�EHOLHIV�WRZDUGV�WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�MREV�DUH�

VFDUFH��$V� WKLV� TXHVWLRQ� LV� RQO\� DYDLODEOH� LQ�ZDYHV� ������ ������ ������ DQG� ������ZH� ORVH� ILYH�

FRXQWULHV� �$OEDQLD�� .RVRYR�� /X[HPERXUJ�� 0RQWHQHJUR�� DQG� 6HUELD�� EHFDXVH� WKH\� ZHUH� QRW�

VXUYH\HG� LQ� DQ\�RI� WKRVH� IRXU�ZDYHV�� ,Q� DGGLWLRQ��ZH� ORVH� ,VUDHO��5XVVLD��8NUDLQH�� DQG�7XUNH\�

EHFDXVH�ZH�ODFNHG�UHJLRQDO�FRQWUROV��2XU�ILQDO�VDPSOH�LV�DQ�XQEDODQFHG�UHJLRQDO�SDQHO�FRYHULQJ�

���(XURSHDQ� FRXQWULHV� RYHU� WKH� ����� WR� ����� SHULRG�� ,Q� RXU� VDPSOH��ZH� KDYH� VL[�&RQWLQHQWDO�

(XURSHDQ� FRXQWULHV� �*HUPDQ\��$XVWULD�� )UDQFH��1HWKHUODQGV��%HOJLXP�� DQG�6ZLW]HUODQG��� WKUHH�

$QJOR�6D[RQ�FRXQWULHV��8QLWHG�.LQJGRP��,UHODQG��DQG�,FHODQG���IRXU�1RUGLF�FRXQWULHV��6ZHGHQ��

'HQPDUN��)LQODQG��DQG�1RUZD\���HOHYHQ�&HQWUDO�(DVWHUQ�FRXQWULHV��%XOJDULD��&URDWLD��+XQJDU\��

&]HFK� 5HSXEOLF�� /DWYLD�� /LWKXDQLD�� 5RPDQLD�� 6ORYDNLD�� 3RODQG�� 6ORYHQLD�� (VWRQLD��� DQG� ILYH�

0HGLWHUUDQHDQ�FRXQWULHV��,WDO\��6SDLQ��3RUWXJDO��&\SUXV��DQG�*UHHFH����

2XU�QRQ�WUDGLWLRQDO�QRUP� LQGLFDWRU� LV�FRPSRVHG�RI�������FHOOV��FRYHULQJ� WZR�FRKRUWV�RI�

JUDQGPRWKHUV�DFURVV�����1876��UHJLRQV��LQ����FRXQWULHV���RYHU���VXUYH\�ZDYHV��2XU�LGHQWLILFDWLRQ�

VWUDWHJ\�UHOLHV�RQ�HVWLPDWLQJ�WKH�HIIHFWV�RQ�PRWKHUV¶�GHFLVLRQ�WR�ZRUN��UHODWLYH�WR�FKLOGOHVV�ZRPHQ��

RI�WKH�WLPH�YDU\LQJ�FRPSRQHQWV�RI�JUDQGPRWKHUV¶�QRQ�WUDGLWLRQDO�QRUPV�XVLQJ�WKH�ZLWKLQ�1876��

UHJLRQ� DQG� FRKRUW� YDULDWLRQ� RI� WKH� FRXQWU\�ZDYH� HIIHFWV�� DIWHU� FRQWUROOLQJ� IRU� WLPH�LQYDULDQW�

UHJLRQDO�XQREVHUYHG�KHWHURJHQHLW\��LQFOXGLQJ�LQVWLWXWLRQV�DQG�SROLFLHV��ZLWK�1876��UHJLRQ�IL[HG�

HIIHFWV�DQG�IRU�WLPH�YDU\LQJ�FRXQWU\�XQREVHUYHG�KHWHURJHQHLW\��LQFOXGLQJ�LQVWLWXWLRQV�DQG�SROLFLHV��

ZLWK�FRXQWU\�DQG�\HDU�IL[HG�HIIHFWV��+HQFH��ZH�PXVW�VKRZ�WKDW�RXU�LGHQWLI\LQJ�YDULDEOH�KDV�HQRXJK�

WLPH�YDULDWLRQ� �DQG� WKXV�JUDQGPRWKHUV¶�JHQGHU�QRUPV�DUH�QRW�RQO\�D� UHJLRQDO� IL[HG�HIIHFW�� DQG�

UHJLRQDO�YDULDWLRQ� �DQG� WKXV� LW� LV� QRW� FDSWXUHG�E\�D� FRPPRQ�\HDU� HIIHFW���)LJXUHV��� DQG��� DQG�

$SSHQGL[�7DEOH�$���VKRZ�WKDW�RXU�PHDVXUH�RI�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�YDULHV�ERWK�RYHU�WLPH��

DFURVV�1876��UHJLRQV��DQG�DFURVV�FRKRUWV��

)LJXUH���GLVSOD\V�WKH�HYROXWLRQ�RI�WKH�QRQ�WUDGLWLRQDO�QRUPV�YDULDEOH�RYHU�WKH�����������

SHULRG�IRU� WKH�WZR�FRKRUWV��:H�FOHDUO\�REVHUYH�YDULDWLRQ�RYHU� WLPH�ZLWK�QRUPV�EHFRPLQJ�PRUH�

SURJUHVVLYH�RYHU�WKH����\HDU�SHULRG��,Q�DGGLWLRQ��WKH�SUHYDLOLQJ�QRUPV�IRU�WKH�ROGHU�FRKRUW�DUH��RQ�

DYHUDJH��PRUH�FRQVHUYDWLYH�WKDQ�WKRVH�RI�WKH�\RXQJHU�RQH��)LJXUH���GLVSOD\V�WKH�UHJLRQDO�YDULDWLRQ�

RI�WKH�QRQ�WUDGLWLRQDO�QRUPV�YDULDEOH�E\�SORWWLQJ�WKH�DYHUDJH�1876��UHJLRQDO�YDULDEOH�RYHU�WKH�

����������SHULRG�IRU�WKH�\RXQJHU�FRKRUW��RQ�WKH�KRUL]RQWDO�D[LV��DJDLQVW�WKH�FRUUHVSRQGLQJ�YDOXH�

IRU�WKH�ROGHU�FRKRUW��RQ�WKH�YHUWLFDO�D[LV���7KH�GDWD�SRLQWV�DUH�FODVVLILHG�LQWR�WKH�IROORZLQJ�ILYH�
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JURXSV� EDVHG� RQ� JHRJUDSKLFDO� ORFDWLRQ�� &RQWLQHQWDO� (XURSH�� $QJOR�6D[RQ� FRXQWULHV�� 1RUGLF�

FRXQWULHV��&HQWUDO�(DVWHUQ�(XURSH��DQG�0HGLWHUUDQHDQ�FRXQWULHV��7KH�ILJXUH�VKRZV�FRQVLGHUDEOH�

GLVSHUVLRQ�HVSHFLDOO\�DPRQJ�0HGLWHUUDQHDQ�UHJLRQV��EXW�DOVR�DPRQJ�WKH�PRUH�PRGHUDWH�UHJLRQV�RI�

&RQWLQHQWDO�DQG�&HQWUDO�(DVWHUQ�(XURSH��,Q�FRQWUDVW��ERWK�1RUGLF�DQG�$QJOR�6D[RQ�UHJLRQV�WHQG�

WR�EH�PRUH�SURJUHVVLYH�DQG�GLVSOD\�OHVV�YDULDWLRQ��$V�LQ�)LJXUH����)LJXUH���DOVR�VKRZV�WKDW� WKH�

PDMRULW\�RI�WKH�GDWD�SRLQWV�OLH�EHORZ�WKH����GHJUHH�OLQH��YLVXDOO\�FRQILUPLQJ�WKDW��DW�WKH�UHJLRQDO�

OHYHO��WKH�\RXQJHU�FRKRUWV�RI�JUDQGPRWKHUV�DUH�PRUH�SURJUHVVLYH�WKDQ�WKH�ROGHU�RQHV��

$SSHQGL[�7DEOH�$���VKRZV�WKH�DPRXQW�RI�YDULDWLRQ�WKDW�LV�OHIW�LQ�RXU�QRQ�WUDGLWLRQDO�JHQGHU�

QRUPV�YDULDEOH�RI�LQWHUHVW�DIWHU�FRQWUROOLQJ�IRU�UHJLRQ��FRXQWU\�E\�\HDU��DQG�FRKRUW�IL[HG�HIIHFWV���

7KH�ILUVW�URZ�LQ�$SSHQGL[�7DEOH�$���VKRZV�GHVFULSWLYH�VWDWLVWLFV�RI�RXU�PDLQ�H[SODQDWRU\�YDULDEOH��

7KH�DYHUDJH�GLVDJUHHPHQW�RQ�WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�MREV�DUH�VFDUFH�DPRQJ�WKH�

JUDQGPRWKHUV¶�VDPSOH�LV��������7KH�VWDQGDUG�GHYLDWLRQ�RI�WKLV�JHQGHU�QRUPV�YDULDEOH�LV����SHUFHQW��

7KH�VHFRQG�DQG�WKLUG�URZV�VKRZV�UHVLGXDOV�DIWHU�UHPRYLQJ�ELUWK�FRKRUW��\HDU�DQG�1876��IL[HG�

HIIHFWV��IRU�URZ����DQG�ELUWK�FRKRUW��FRXQWU\�E\�\HDU�DQG�1876��IL[HG�HIIHFWV��IRU�URZ�����'RLQJ�

VR� UHGXFHV� WKH� VWDQGDUG� GHYLDWLRQ� RI� WKH� JHQGHU� QRUPV� YDULDEOH� WR� ��� SHUFHQW� DQG� ��� SHUFHQW��

UHVSHFWLYHO\���

6DPSOH�5HVWULFWLRQV�

$V�RXU�DQDO\VLV�IRFXVHV�RQ�HPSOR\PHQW�GHFLVLRQV�RI�PRWKHUV��IDWKHUV��RI�\RXQJ�FKLOGUHQ�UHODWLYH�

WR�WKHLU�FKLOGOHVV�ZRPHQ��PHQ��FRXQWHUSDUWV��ZH�UHVWULFW�RXU�DQDO\VLV�WR�QDWLYH�PHQ�DQG�ZRPHQ�

EHWZHHQ����DQG����\HDUV�ROG�DV�WKRVH�DUH�WKH�PRVW�FRPPRQ�FKLOGUHDULQJ�\HDUV��:H�GHILQH�DV�QDWLYH�

VRPHRQH�ZKR�LV�ERUQ�LQ�WKH�FRXQWU\�RI�UHVLGHQFH��DQG�ZKRVH�PRWKHU�LV�ERUQ�LQ�WKH�VDPH�FRXQWU\��

:H� DGRSW� WKLV� GHILQLWLRQ� EHFDXVH� RXU� QRQ�WUDGLWLRQDO� JHQGHU� QRUP� YDULDEOH� LV� HVWLPDWHG� DW� WKH�

FRKRUW�UHJLRQ�ZDYH�OHYHO�XVLQJ�WKH�FRQWHPSRUDQHRXV�EHOLHIV�RI�WKH�FRKRUW�RI�JUDQGPRWKHUV�OLYLQJ�

LQ�WKH�VDPH�1876��UHJLRQ��7KH�SUHVXPSWLRQ�KHUH�LV�WKDW�JHQGHU�QRUPV�DUH�DFTXLUHG�IURP�ZRPHQ�

GXULQJ�FKLOGKRRG�IURP�WKHLU�PRWKHU�RU�WKHLU�PRWKHUV¶�SHHUV��)RUWLQ�������)DUUp�DQG�9HOOD�������

5RGUtJXH]�3ODQDV��6DQ]�GH�*DOGHDQR��DQG�7HUVND\D��������DQG�KHQFH�LQFOXGLQJ�LPPLJUDQWV�ZRXOG�

LQFUHDVH�PHDVXUHPHQW�HUURU�DV�LW�LV�OHVV�OLNHO\�WKDW�WKH\�ZRXOG�KDYH�EHHQ�LQIOXHQFHG�E\�WKH�ROGHU�

ZRPHQ�OLYLQJ�LQ�WKHLU�UHJLRQ�RI�UHVLGHQFH���

$V�ZH�DLP�DW�XQGHUVWDQGLQJ�WKH�UHOHYDQFH�RI�QRQ�WUDGLWLRQDO�QRUPV�LQ�PRWKHUV¶�GHFLVLRQ�WR�

ZRUN��ZH�IXUWKHU�UHVWULFW�RXU�DQDO\VLV�WR�PRWKHUV��DQG�IDWKHUV��ZKRVH�ILUVW�FKLOG�LV���WR���\HDUV�ROG��
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$V�ZH�DVVXPH�WKH� WUDQVPLVVLRQ�RI� WKH�QRUP�WDNHV�SODFH� WKURXJK�WKH�PDWHUQDO�FKDQQHO��ZH�DOVR�

H[FOXGH�LQGLYLGXDOV�ZKRVH�PRWKHU�ZDV�GHDG�RU�DEVHQW�DW�WKH�DJH�RI����\HDUV�ROG��,Q�DGGLWLRQ�WR�

PHUJLQJ� (66� LQGLYLGXDO�OHYHO� GDWD� ZLWK� RXU� QRQ�WUDGLWLRQDO� JHQGHU� QRUPV� YDULDEOH� DW� WKH�

FRKRUW�1876�� UHJLRQ�ZDYH� OHYHO�� ZH� DOVR� PHUJH� WKHP� ZLWK� RWKHU� DJJUHJDWH� YDULDEOHV� IURP�

(XURVWDW� �VXFK� DV� WKH� IHUWLOLW\� UDWH�� WRWDO� SRSXODWLRQ�� WKH� XQHPSOR\PHQW� UDWH�� WKH� VKDUH� RI� WKH�

SRSXODWLRQ�ZLWK�WHUWLDU\�HGXFDWLRQ��DW�WKH�1876��E\�\HDU� OHYHO��VHH�RQ�OLQH�'DWD�$SSHQGL[�IRU�

GHWDLOV�RQ�WKH�SUHFLVH�GHILQLWLRQ�RI�WKH�PDLQ�FRQWURO�YDULDEOHV���:H�H[FOXGH�UHJLRQV�E\�\HDU�FHOOV�

ZLWK�WHQ�REVHUYDWLRQV�RU�OHVV��+DYLQJ�PRUH�WKDQ����REVHUYDWLRQV�ZLWKLQ�D�FHOO�LV�QRW�XQFRPPRQ�LQ�

SDSHUV�XVLQJ�D�VLPLODU�PHWKRGRORJ\�LQ�D�GLIIHUHQW�FRQWH[W��VHH��IRU�H[DPSOH��%LIXOFR��)OHWFKHU�DQG�

5RVV�������2OLYHWWL��3DWDFFKLQL�DQG�=HQRX�������5RGUtJXH]�3ODQDV�DQG�7DQDND��������:H�DOVR�

H[FOXGH�DOO�REVHUYDWLRQV�IRU�ZKLFK�WKHUH�DUH�PLVVLQJ�LQGLYLGXDO�RU�UHJLRQDO�FRQWUROV�WR�KDYH�D�VWDEOH�

VDPSOH�DFURVV�YDULRXV�VSHFLILFDWLRQV��

7KXV��RXU� ILQDO�VDPSOH� LQFOXGHV�������� LQGLYLGXDOV�DJHG���� WR����\HDUV�ROG�²RI�ZKLFK�

�������DUH�IHPDOHV��������DUH�PRWKHUV�RI�\RXQJ�FKLOGUHQ��DQG�������DUH�IDWKHUV�RI�\RXQJ�FKLOGUHQ²

OLYLQJ� LQ� ��� FRXQWULHV� GXULQJ� WKH� SHULRG� ����������� ,Q� HDFK� UHJLRQDO�E\�\HDU� FHOO� WKHUH� DUH�RQ�

DYHUDJH����LQGLYLGXDOV�����ZRPHQ���UDQJLQJ�EHWZHHQ����DQG�����LQGLYLGXDOV��WKH�PHGLDQ�EHLQJ����

LQGLYLGXDOV����

'HVFULSWLYH�6WDWLVWLFV�

$SSHQGL[�7DEOH�$���SUHVHQWV�GHVFULSWLYH�VWDWLVWLFV�IRU�RXU�VDPSOH�RI�PRWKHUV�DQG�FKLOGOHVV�ZRPHQ�

�3DQHO�$���DQG� IDWKHUV�DQG�FKLOGOHVV�PHQ� �3DQHO�%���2Q�DYHUDJH�����SHUFHQW�RI�PRWKHUV� LQ�RXU�

VDPSOH� DUH� HPSOR\HG�� D� FRQVLGHUDEO\� ORZHU� VKDUH� WKDQ� FKLOGOHVV� ZRPHQ� �WZR� WKLUGV� ZRUN���

FKLOGOHVV�PHQ�����SHUFHQW�ZRUN��DQG�IDWKHUV�����SHUFHQW�ZRUN���2Q�DYHUDJH��PRWKHUV��IDWKHUV��LQ�

RXU�VDPSOH�DUH�WKUHH� �RU�IRXU��\HDUV�ROGHU�DQG�PRUH�OLNHO\�WR�EH�PDUULHG� WKDQ�FKLOGOHVV�ZRPHQ�

�FKLOGOHVV�PHQ���:KLOH� ERWK� SDUHQWV� DUH� OHVV� OLNHO\� WR� KDYH� VHFRQGDU\� HGXFDWLRQ� WKDQ� FKLOGOHVV�

DGXOWV��WKH\�DUH�PRUH�OLNHO\�WR�KDYH�WHUWLDU\�HGXFDWLRQ�WKDQ�WKHP��,Q�FRQWUDVW��PRWKHUV�KDYH�ORQJHU�

SDVW� XQHPSOR\PHQW� H[SHULHQFHV� WKDQ� FKLOGOHVV�ZRPHQ��EXW� WKH�RSSRVLWH� LV� WUXH� IRU� IDWKHUV� DQG�

FKLOGOHVV�PHQ��2Q�DYHUDJH��QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�RI�PRWKHUV�DUH������SHUFHQWDJH�SRLQWV��RU�

����SHUFHQW��PRUH�FRQVHUYDWLYH�WKDQ�FKLOGOHVV�ZRPHQ��ZKHUHDV�IDWKHUV¶�QRQ�WUDGLWLRQDO�QRUPV�DUH�

���SHUFHQWDJH�SRLQWV��RU�����SHUFHQW��PRUH�SURJUHVVLYH�WKDQ�WKDW�RI�FKLOGOHVV�PHQ��,Q�WKH�UREXVWQHVV�
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VHFWLRQ��ZH�VKRZ�WKDW�WKH�DVVRFLDWLRQ�EHWZHHQ�JUDQGPRWKHUV¶�FRKRUW�QRQ�WUDGLWLRQDO�QRUPV�DQG�WKH�

ILUVW�FKLOG�HPSOR\PHQW�JDS�KROGV�HYHQ�DIWHU�FRQWUROOLQJ�IRU�WKH�UHVSRQGHQW¶V�RZQ�JHQGHU�QRUPV���

)LJXUH� �� UHIOHFWV� WKH� UHODWLRQVKLS� EHWZHHQ� ILUVW�FKLOG� HPSOR\PHQW� SHQDOWLHV� �WKH�

PRWKHUKRRG� SHQDOW\�� DQG� RXU� QRQ�WUDGLWLRQDO� JHQGHU� QRUPV� EDVHG� RQ� WKH� EHOLHIV� RI� WKH�

JUDQGPRWKHUV¶� FRKRUW�� 7KH� ILJXUH� SORWV� RQ� WKH� \�D[LV� WKH� DYHUDJH� GLIIHUHQFHV� LQ� HPSOR\PHQW�

EHWZHHQ�PRWKHUV� DQG� FKLOGOHVV� ZRPHQ� �SDQHO� $�� DQG� EHWZHHQ�PRWKHUV� DQG� IDWKHUV� �SDQHO� %��

DJDLQVW�WKH�DYHUDJH�H[WHQW�RI�GLVDJUHHPHQW�ZLWK�WKH�VWDWHPHQW�DERYH�DPRQJ�WKH�³JUDQGPRWKHUV´�LQ�

����1876��UHJLRQV��RU�QRQ�WUDGLWLRQDO�JHQGHU�QRUP��171���RQ�WKH�[�D[LV��,W�VKRZV�WKDW�1876��

UHJLRQV�ZLWK�VPDOOHU�QHJDWLYH�HPSOR\PHQW�GLIIHUHQFHV��WKDW�LV��VPDOOHU�PRWKHUKRRG�SHQDOWLHV��DUH�

DOVR�WKRVH�ZLWK�OHVV�WUDGLWLRQDO�YLHZV��WKDW�LV��KLJKHU�171���&RUUHODWLRQV�DUH�VL]HDEOH�DQG�DOZD\V�

VWDWLVWLFDOO\� VLJQLILFDQW� DW� FRQYHQWLRQDO� OHYHOV�� :KLOH� QRW� QHFHVVDULO\� FDXVDO�� WKLV� HYLGHQFH�

XQGHUVFRUHV�WKH�DVVRFLDWLRQ�EHWZHHQ�JHQGHU�QRUPV�DQG�PDWHUQDO�HPSOR\PHQW��

�

,,,�� (VWLPDWLRQ�6WUDWHJ\�

,Q�WKLV�VHFWLRQ��ZH�ILUVW�GHVFULEH�WKH�LGHQWLILFDWLRQ�VWUDWHJ\�RI�RXU�EDVHOLQH�PRGHO��ZKLFK�H[SORLWV�

YDULDWLRQ�DFURVV�ELUWK�FRKRUWV�DQG�VXUYH\�\HDU�ZLWKLQ�1876��UHJLRQV�WR�REWDLQ�DQ�HVWLPDWH�RI�QRQ�

WUDGLWLRQDO�JHQGHU�QRUPV�RQ�WKH�GHFLVLRQ�WR�ZRUN�RI�\RXQJ�PRWKHUV�UHODWLYH�WR�FKLOGOHVV�ZRPHQ��

DQG�ZH�LQYHVWLJDWH�WKH�YDOLGLW\�RI�RXU�LGHQWLILFDWLRQ�VWUDWHJ\��7R�DGGUHVV�FRQFHUQV�WKDW�RXU�VRFLDO�

QRUPV� HVWLPDWHV� PD\� EH� HQGRJHQRXV�� ZH� H[SORLW� YDULDWLRQ� LQ� UHSURGXFWLYH� KHDOWK� ODZV� DW� WKH�

FRXQWU\� OHYHO� ZKHQ� WKH� JUDQGPRWKHUV� ZHUH� LQ� WKHLU� ��V�� /DVWO\�� ZH� ZLOO� H[SORLW� YDULDWLRQ� LQ�

UHSURGXFWLYH�KHDOWK�ODZV�DW�WKH�FRXQWU\�OHYHO�ZKHQ�WKH�PRWKHUV�ZHUH�LQ�WKHLU���V�WR�DFFRXQW�IRU�WKH�

IDFW�WKDW�WKH�GHFLVLRQ�WR�KDYH�D�FKLOG�LV�HQGRJHQRXV��

�

�

����%DVHOLQH�0RGHO��7KH�0RWKHUKRRG�*DS�:LWKLQ�(VWLPDWH�

,GHQWLILFDWLRQ�6WUDWHJ\�

3RROLQJ�PRWKHUV�DQG�\RXQJ�ZRPHQ�LQ�RXU�VDPSOH��ZH�HVWLPDWH�WKH�IROORZLQJ�PRWKHUKRRG�SHQDOW\�

JDS�PRGHO�ZLWKLQ�FRKRUW��UHJLRQ�DQG�FRXQWU\�E\�\HDU�IL[HG�HIIHFWV�PRGHO��
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௜ܻ௖௥௧
௔ିଶ଼ ൌ ଴ߙ ൅ ଵܰܶߙ ௖ܰ௥௧

௔ ൅ ௜௖௥௧௔ିଶ଼݈݄݀݅ܥ�ଶ݈݈ܵ݉ܽߙ ൅ߙ�ଷሺܰܶ ௖ܰ௥௧
௔ כ ௜௖௥௧௔ିଶ଼ሻ݈݄݀݅ܥ�݈݈ܽ݉ܵ ൅

ܺ௜௖௥௧௔ିଶ଼ᇱߛ ൅ ܼᇱ௖௥௧ߜ ൅ ௔ߣ ൅ ߮௥ ൅ ߶௖௧ ൅ ��௜௖௥௧௔ିଶ଼ߝ � � � � � ����

ZKHUH� ௜ܻ௖௥௧
௔ିଶ଼LV�HTXDO���LI�LQGLYLGXDO�L�IURP�ELUWK�FRKRUW��D������OLYLQJ�LQ�1876��UHJLRQ�U�RI�FRXQWU\�

F�� LV� ZRUNLQJ� LQ� VXUYH\� \HDU� \�� ]HUR� LI� WKH� LQGLYLGXDO� LV� QRW� ZRUNLQJ��ܰܶ ௖ܰ௥௧
௔ �LV� WKH� DYHUDJH�

GLVDJUHHPHQW�RQ� WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ� MREV�DUH�VFDUFH�RI�ZRPHQ� LQ�FRKRUW�D��

UHJLRQ�U�RI�FRXQWU\�F��DQG�VXUYH\�\HDU�W��݈݈݈݄ܵ݉ܽ݀݅ܥ�௜௖௥௧௔ିଶ଼LV�HTXDO���LI�LQGLYLGXDO�L�IURP�ELUWK�FRKRUW�

�D������OLYLQJ�LQ�1876��UHJLRQ�U�RI�FRXQWU\�F��KDV�D�FKLOG���WR���\HDUV�ROG�LQ�VXUYH\�\HDU�\��]HUR�LI�

VKH� LV� FKLOGOHVV��ܺ௜௖௥௧௔ିଶ଼Ԣ�LV� D� YHFWRU� RI� LQGLYLGXDO�VSHFLILF� FRYDULDWHV�PHDVXUHG� DW� VXUYH\� \HDU� W��

QDPHO\�DJH��DJH�VTXDUHG��WZR�HGXFDWLRQ�GXPPLHV����WZR�GXPPLHV�IRU�PDULWDO�VWDWXV����D�GXPP\�

IRU�EHLQJ�LQ�D�ORZ�LQFRPH�KRXVHKROG����RQH�GXPP\�IRU�KDYLQJ�H[SHULHQFHG�XQHPSOR\PHQW�LQ�WKH�

ODVW� ILYH�\HDUV�� DQG� WZR�GXPPLHV� IRU�SDUHQWDO� HPSOR\PHQW� �RQH� IRU� WKH� IDWKHU� DQG�RQH� IRU� WKH�

PRWKHU��ZKHQ�WKH�UHVSRQGHQW�ZDV����\HDUV�ROG��ܼԢ௖௥௧LV�D�VHW�RI�UHJLRQDO�\HDU�FRYDULDWHV�PHDVXUHG�

FRQWHPSRUDQHRXVO\�VXFK�DV�WKH�XQHPSOR\PHQW�UDWH��WKH�IHUWLOLW\�UDWH��WKH�WRWDO�SRSXODWLRQ��WKH�VKDUH�

RI� WHUWLDU\�HGXFDWHG� LQGLYLGXDOV� LQ� WKH�SRSXODWLRQ����:H�DOVR� LQFOXGH� D�GXPP\�IRU� WKH�\RXQJHU�

FRKRUW�RI�UHVSRQGHQWV��DJHG�������\�R��ሺߣ௔ሻ��1876��UHJLRQ�IL[HG�HIIHFWV��߮௥ሻ��DV�ZHOO�DV�FRXQWU\�

E\�\HDU�IL[HG�HIIHFWV��߶௖௧ሻ���6WDQGDUG�HUURUV�DUH�FOXVWHUHG�DW�WKH�1876��UHJLRQDO�OHYHO���

2XU�HVWLPDWH�RI�LQWHUHVWߙ��ොଷ���FDSWXUHV�WKH�DVVRFLDWLRQ�EHWZHHQ�QRQ�WUDGLWLRQDO�QRUPV�RI�WKH�

JUDQGPRWKHUV¶�FRKRUWV�DQG�PRWKHUV¶�GHFLVLRQ�WR�ZRUN�UHODWLYH�WR�FKLOGOHVV�ZRPHQ��DOVR�NQRZQ�DV�

WKH� PRWKHUKRRG� HPSOR\PHQW� JDS�� FRQGLWLRQDO� RQ� WKH� LQFOXGHG� FRYDULDWHV�� $� SRVLWLYH� DQG�

VWDWLVWLFDOO\� VLJQLILFDQWߙ�ොଷ�ZRXOG� LQGLFDWH� WKDW� PRWKHUV� OLYLQJ� LQ� 1876�� UHJLRQV� ZLWK� PRUH�

SURJUHVVLYH�JUDQGPRWKHUV�DUH�PRUH�OLNHO\�WR�ZRUN�WKDQ�WKRVH�OLYLQJ�LQ�UHJLRQV�ZLWK�OHVV�SURJUHVVLYH�

JUDQGPRWKHUV� UHODWLYH� WR� FKLOGOHVV�ZRPHQ� OLYLQJ� LQ� UHJLRQV�ZLWK�PRUH� YHUVXV� OHVV� SURJUHVVLYH�

JUDQGPRWKHUV�� +HQFH�� D� SRVLWLYH� DQG� VWDWLVWLFDOO\� VLJQLILFDQW� �ොଷߙ ZRXOG� LQGLFDWH� WKDW� PRUH�

�
���'XPPLHV�IRU�VHFRQGDU\�DQG�WHUWLDU\�HGXFDWLRQ��ZLWK�SULPDU\�HGXFDWLRQ�DV�WKH�UHIHUHQFH�JURXS��
���'XPPLHV�IRU�QHYHU�PDUULHG�DQG�QR�ORQJHU�PDUULHG��ZLWK�FXUUHQWO\�PDUULHG�DV�WKH�UHIHUHQFH�JURXS��
���'XPP\�IRU�EHLQJ�LQ�D�KRXVHKROG�ZLWK�DQ�LQFRPH�EHORZ��������HXURV�SHU�\HDU��KRXVHKROGV�ZLWK�LQFRPH�KLJKHU�WKDQ�
�������HXURV�SHU�\HDU�DUH�WKH�UHIHUHQFH�JURXS���
���,Q�DGGLWLRQ�WR�WKHVH�YDULDEOHV��ZH�DOVR�FRQVLGHUHG�PDQ\�RWKHU�FRQWUROV�VXFK�DV�WKH�IHPDOH�WR�PDOH�GLIIHUHQFHV�LQ�WKH�
XQHPSOR\PHQW�UDWH�DQG�LQ�WKH�VKDUH�RI�WHUWLDU\�HGXFDWHG�LQGLYLGXDOV��WKH�PHGLDQ�DJH�LQ�WKH�UHJLRQ��*'3�SHU�FDSLWD��
DQG�DQ�RZQ�FRPSXWDWLRQ�RI�IHPDOH�WR�PDOH�%DUWLN�ZDJH�UDWLRV�EDVHG�RQ�(XURVWDW�6(6��(8�6,/&��RU�/)6�'DWD��VHH�
RQ�OLQH�'DWD�$SSHQGL[�IRU�GHWDLOV���:H�GR�QRW�LQFOXGH�WKHVH�LQGLFDWRUV�LQ�WKH�EDVHOLQH�VHW�RI�FRQWUROV�DV�WKH\�GR�QRW�
WXUQ�RXW�DV�VWDWLVWLFDOO\�VLJQLILFDQW��DQG�RU�HQWDLO�D�VLJQLILFDQW�ORVV�RI�1876��UHJLRQV��:H�DOVR�FRQVLGHUHG�WKH�QXPEHU�
RI�ELUWKV��DV�DQ�DOWHUQDWLYH�WR�WKH�IHUWLOLW\�UDWH��DV�WKH�WZR�DUH�VWURQJO\�FRUUHODWHG���$OO�WKHVH�UHVXOWV�DUH�DYDLODEOH�WR�WKH�
DXWKRUV�XSRQ�UHTXHVW��
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SURJUHVVLYH�JHQGHU�QRUPV�DPRQJ�JUDQGPRWKHUV¶�FRKRUW�LV�DVVRFLDWHG�ZLWK�D�VPDOOHU�PRWKHUKRRG�

HPSOR\PHQW�JDS��,Q�DGGLWLRQ��WR�FRQWURO�IRU�D�ULFK�VHW�RI�LQGLYLGXDO�FKDUDFWHULVWLFV�NQRZQ�WR�EH�

DVVRFLDWHG� ZLWK� HPSOR\PHQW� �LQFOXGLQJ� LQGLYLGXDOV¶� KXPDQ� FDSLWDO� LQYHVWPHQW�� SULRU�

XQHPSOR\PHQW�KLVWRU\��KRXVHKROG�LQFRPH�DQG�SDUHQWDO�EDFNJURXQG���DV�ZHOO�DV�D�ULFK�VHW�RI�WLPH�

YDU\LQJ�UHJLRQDO�FKDUDFWHULVWLFV�WKDW�PD\�LQIOXHQFH�WKH�RXWFRPH�RI�LQWHUHVW��PRGHO�����LV�DEOH�WR�

FRQWURO�IRU�WLPH�YDU\LQJ�XQREVHUYHG�KHWHURJHQHLW\��LQFOXGLQJ�LQVWLWXWLRQV�DQG�SROLFLHV��WKDW�DIIHFWV�

HPSOR\PHQW�GHFLVLRQV�DW�WKH�1876��UHJLRQDO�OHYHO�RI�ERWK�PRWKHUV�DQG�FKLOGOHVV�ZRPHQ�LQ�WKH�

VDPH�ZD\��$W�WKH�VDPH�WLPH��WKH�FRXQWU\�\HDU�IL[HG�HIIHFWV�FRQWURO�IRU�FURVV�FRXQWU\�GLIIHUHQFHV�

LQ� HPSOR\PHQW� OHYHOV� DQG� EXVLQHVV� F\FOH� WKDW� FRXOG� SRWHQWLDOO\� DIIHFW� IHPDOH� HPSOR\PHQW�

JHQHUDOO\��

$V�D�IDOVLILFDWLRQ�WHVW��ZH�HVWLPDWH�PRGHO�����XVLQJ�IDWKHUV�RI�VPDOO�FKLOGUHQ�DQG�FKLOGOHVV�

PHQ�� ,PSRUWDQWO\�� ILQGLQJ� QR� HYLGHQFH� RI� DVVRFLDWLRQ� EHWZHHQ� WKH� JHQGHU� QRUPV� LQ� WKH�

JUDQGPRWKHUV¶�FRKRUW�DQG�WKH�HPSOR\PHQW�JDS�EHWZHHQ�IDWKHUV�DQG�FKLOGOHVV�PHQ�ZRXOG�VXJJHVW�

WKDW�EHOLHIV�WRZDUGV�WKH�DSSURSULDWHQHVV�RI�IHPDOH�HPSOR\PHQW�DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUW�

PHGLDWHV�RQO\�YLD�PRWKHUKRRG��QRW�IDWKHUKRRG��DQG�KHQFH�DUH�QRW�GXH�WR�V\VWHPDWLF�GLIIHUHQFHV�

EHWZHHQ�SDUHQWV�DQG�QRQ�SDUHQWV�ZLWKLQ�D�UHJLRQ���

,GHQWLILFDWLRQ�FRPHV�IURP�YDULDWLRQ� LQ�JUDQGPRWKHUV¶�JHQGHU�QRUPV�DFURVV�ELUWK�FRKRUWV�

RYHU� WLPH� ZLWKLQ� D� 1876�� UHJLRQ�� 7KLV� YDULDWLRQ� FDQ� EH� FRQVLGHUHG� DV� TXDVL�UDQGRP� LI� WKH�

IROORZLQJ�WZR�FRQGLWLRQV�DUH�PHW��)LUVW��EHLQJ�LQ�RQH�FRKRUW�RU�DQRWKHU�LV�EH\RQG�RQH¶V�FRQWURO�DV�

RQH� GRHV� QRW� FKRRVH� WKH� \HDU� �FRKRUW�� RQH� LV� ERUQ� LQWR�� 6HFRQG�� WKH� GLIIHUHQFH� LQ� XQREVHUYHG�

KHWHURJHQHLW\� DFURVV� FRKRUWV�ZLWKLQ� D�1876�� UHJLRQ� IRU� D� JLYHQ� VXUYH\� \HDU� LV� QRW� GULYHQ� E\�

XQREVHUYHG�IDFWRUV�WKDW�PD\�DOVR�LQIOXHQFH�D�PRWKHU¶V�GHFLVLRQ�WR�ZRUN�LQ�D�ZDJH�DQG�VDODU\�MRE���

9DOLGLW\�RI�WKH�,GHQWLILFDWLRQ�6WUDWHJ\�

,Q�7DEOH����ZH�SUHVHQW�EDODQFLQJ�WHVWV�IRU�RXU�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�YDULDEOH�VHSDUDWHO\�IRU�

PRWKHUV�� FKLOGOHVV� ZRPHQ�� IDWKHUV�� DQG� FKLOGOHVV�PHQ�� 7KH\� VKRZ� WKH� FRHIILFLHQW� RQ� WKH� QRQ�

WUDGLWLRQDO� QRUPV� RI� WKH� JUDQGPRWKHUV¶� FRKRUW� YDULDEOH� LQ� D� UHJUHVVLRQ� RI� LQGLYLGXDOV¶� VRFLR�

GHPRJUDSKLF� FKDUDFWHULVWLFV� RU� UHJLRQDO� FKDUDFWHULVWLFV� RQ� WKH� JUDQGPRWKHUV¶� FRKRUW� QRQ�

WUDGLWLRQDO� JHQGHU� QRUPV� YDULDEOH�� D� FRKRUW� GXPP\�� 1876�� UHJLRQV� IL[HG� HIIHFWV�� DQG�

FRXQWU\�ZDYH�IL[HG�HIIHFWV��)RFXVLQJ�RQ�RXU�VXEJURXS�RI�LQWHUHVW��PRWKHUV��FROXPQ���LQ�7DEOH���

UHYHDOV� WKDW�RQH�RI� IRXUWHHQ�FRHIILFLHQWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW� IURP�]HUR�DW� WKH�
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����OHYHO��DQG�QRQH�DUH�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�DW�WKH����OHYHO��,Q�ERWK�FDVHV��WKLV�LV�

OHVV� WKDQ�ZKDW�ZH�ZRXOG�H[SHFW�E\�FKDQFH��7KHVH� WHVWV� UHYHDO� WKDW�FRQWUROOLQJ�IRU�ELUWK�FRKRUW��

1876��UHJLRQ�DQG�FRXQWU\�ZDYH�IL[HG�HIIHFWV�LV�OLNHO\�WR�EH�VXIILFLHQW�WR�LVRODWH�YDULDWLRQ�LQ�RXU�

JUDQGPRWKHUV¶� JHQGHU� QRUPV� YDULDEOH� WKDW� LV� QRW� V\VWHPDWLFDOO\� UHODWHG� WR� PRWKHUV¶� VRFLR�

GHPRJUDSKLF�FRPSRVLWLRQ�ZLWKLQ�1876��UHJLRQV��1RQHWKHOHVV��ZH�ZLOO�DGG�PDQ\�LQGLYLGXDO�DQG�

WLPH�YDU\LQJ� UHJLRQDO� FRQWUROV�� 7KH� EDODQFLQJ� WHVWV� VKRZ� WKDW� WKHUH� DUH� RQO\� WZR� RI� IRXUWHHQ�

V\VWHPDWLF� UHODWLRQVKLSV� �VWDWLVWLFDOO\� VLJQLILFDQW� DW� WKH� ���� OHYHO�� EHWZHHQ� RXU� JUDQGPRWKHUV¶�

JHQGHU�QRUPV�YDULDEOH�DQG�WKH�VRFLR�GHPRJUDSKLF�FRPSRVLWLRQ�RI�FKLOGOHVV�\RXQJ�ZRPHQ�ZLWKLQ�

1876��UHJLRQV��7KH�EDODQFLQJ�WHVWV�IRU�IDWKHUV�RU�\RXQJ�FKLOGOHVV�PHQ�UHYHDO� WKDW�RQO\�RQH�RI�

IRXUWHHQ�FRHIILFLHQWV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�IRU�IDWKHUV�DQG�QRQH�IRU�FKLOGOHVV�PHQ��

'HVSLWH� WKH� LQGLYLGXDO�DQG�UHJLRQDO�FRQWUROV� LQFOXGHG� LQ�PRGHO� ����DQG� WKH�IDFW� WKDW�RXU�

JHQGHU�QRUPV�YDULDEOH�LV�PHDVXUHG�XVLQJ�WKH�JUDQGPRWKHUV¶�FRKRUW��DV�RSSRVHG�WR�WKH�FRKRUW�RI�

WKH� LQGLYLGXDO� IRU� ZKLFK� ZH� DUH� VWXG\LQJ� HPSOR\PHQW� GHFLVLRQV��� FRQFHUQ� WKDW�

ሺܰܶܧ ௖ܰ௥௧
௔ ௜௖௥௧௔ିଶ଼ሻߝ�� ് Ͳ �� PD\� VWLOO� UHPDLQ�� 2QH� FRQFHUQ� LV� WKDW� WKHUH� LV� UHYHUVH� FDXVDOLW\� DV�

SUHIHUHQFHV�RI�WKH�JUDQGPRWKHUV
�FRKRUW�FKDQJH�ZKHQ�REVHUYLQJ�WKH�HPSOR\PHQW�DQG�PRWKHUKRRG�

GHFLVLRQV�RI�WKHLU�GDXJKWHUV¶�RU�WKHLU�GDXJKWHUV¶�IULHQGV�SHHUV��$OWHUQDWLYHO\��HQGRJHQHLW\�RI�RXU�

PDLQ�H[SODQDWRU\�YDULDEOH�PD\�EH�GULYHQ�E\�RPLWWHG�UHJLRQ�OHYHO�RU�LQGLYLGXDO�IDFWRUV�WKDW�PD\�EH�

DVVRFLDWHG�ZLWK�ERWK�WKH�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�RI�WKH�JUDQGPRWKHUV
�FRKRUW�DQG�WKH�PDWHUQDO�

HPSOR\PHQW�RI� WKHLU�GDXJKWHUV
�FRKRUW��IRU�UHDVRQV�XQUHODWHG�WR�JHQGHU�QRUPV��7R�DGGUHVV�VXFK�

HQGRJHQHLW\�FRQFHUQ��ZH�WDNH�WKH�IROORZLQJ�DSSURDFK��

�

����([SORLWLQJ�9DULDWLRQ�LQ�5HSURGXFWLYH�+HDOWK�/DZV�WR�$GGUHVV�(QGRJHQRXV�1RQ�7UDGLWLRQDO�

*HQGHU�1RUPV�

7R�DGGUHVV�WKH�SRWHQWLDO�HQGRJHQHLW\�RI�WKH�JUDQGPRWKHUV¶�FRKRUW�QRQ�WUDGLWLRQDO�QRUPV�YDULDEOH��

ܰܶ ௖ܰ௥௧
௔ �ǡ�ZH� H[SORLW� LQVWLWXWLRQDO� YDULDWLRQ� LQ� FRXQWULHV¶� UHSURGXFWLYH� KHDOWK� ODZV� ZKHQ� WKH�

JUDQGPRWKHUV¶�FRKRUW�ZDV����\HDUV�ROG��7KH�UDWLRQDOH�IRU�H[SORLWLQJ�VXFK�YDULDWLRQ�OLHV�LQ�*ROGLQ�

DQG�.DW]�������¶V�DUJXPHQW�WKDW�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ODZV��VXFK�DV�WKH�FRQWUDFHSWLYH�

SLOO��UDLVHG�ZRPHQ¶V�DZDUHQHVV��WKXV�IDYRULQJ�WKH�GHYHORSPHQW�RI�OHVV�WUDGLWLRQDO�JHQGHU�QRUPV��

7KLV�YDULDWLRQ�LV�DV�JRRG�DV�H[RJHQRXV�DV�LW�LV�XQOLNHO\�WKDW�HDFK�LQGLYLGXDO�JUDQGPRWKHU��SHU�VH��

LQIOXHQFHG�WKH�OHJDOL]DWLRQ�RI�WKH�SLOO�RU�WKH�DERUWLRQ�LQ�KHU�FRXQWU\��2XU�FRKRUWV�RI�JUDQGPRWKHUV�
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ZHUH�DJHG����\HDUV�ROG�EHWZHHQ������DQG�������&UXFLDOO\�� UHJXODUL]DWLRQ� ODZV� WKDW� WRRN�SODFH�

GXULQJ�WKLV�³H[SRVXUH�ZLQGRZ´�DUH�UDQGRP�ZLWK�UHVSHFW�WR�WKH�FRXQWHUIDFWXDO�HPSOR\PHQW�GHFLVLRQ�

WR�ZRUN�RI�\RXQJHU�ZRPHQ��ERUQ�DIWHU�WKHVH�OLEHUDOL]DWLRQV�WRRN�SODFH��LQ�WKH�SHULRG������WR������

DQG�OLYLQJ�LQ�UHJLRQV�ZLWK�PRUH�RU�OHVV�SURJUHVVLYH�JHQGHU�QRUPV��

)LQOD\��&DQQLQJ��DQG�3R����������GHYHORSHG�DQ�RULJLQDO�GDWDVHW�RQ�5HSURGXFWLYH�+HDOWK�

/DZV� $URXQG� WKH� :RUOG� IRU� WKH� SHULRG� ����������� ZKLFK� ZH� KDYH� XSGDWHG� WR� GHVFULEH� WKH�

HQYLURQPHQW� RXU� JUDQGPRWKHUV� ZHUH� H[SRVHG� WR� GXULQJ� WKH� SHULRG� ����� WR� ����� �� �:H� FDOO�

�\௖௧�WKH�GHJUHH�RI�OLEHUDOL]DWLRQ�RI�FRQWUDFHSWLYH�SLOO�DQG�DERUWLRQ�ODZV���LQ�FRXQWU݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ

F�DW�WLPH�W�DYDLODEOH�IRU�RXU�VDPSOH�RI�FRXQWULHV��:H�DVVLJQ�WR�HDFK�JUDQGPRWKHU� M���L�H��WR�HDFK�

ZRPDQ�EHWZHHQ�������\HDUV�ROG��WKH�GHJUHH�RI�OLEHUDOL]DWLRQ�VKH�ZDV�H[SRVHG�WR�LQ�KHU�FRXQWU\�F�

DW�WKH�DJH�RI�����WKDW�LV��DWݐ� െ ܽ݃݁ ൅ ʹͲሻ��7KLV�LV�WKH�GHJUHH�RI�OLEHUDOL]DWLRQ�REVHUYHG�LQ�HDFK�

FRXQWU\� EHWZHHQ� ����� DQG� ������ $IWHU� WKDW�� ZH� FRQVWUXFW� DQ� LQGH[� RI� DYHUDJH� JUDQGPRWKHUV¶�

H[SRVXUH�WR�UHSURGXFWLYH�KHDOWK�ODZV�DW�WKH�UHJLRQ�U�E\�FRKRUW�OHYHO�D�LQ�FRXQWU\�F�DW�VXUYH\�ZDYH�

W��

Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ ൌ
σ ௖௝ሺ௧ି௔௚௘ାଶ଴ሻ݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ
ெ೎ೝ೟
ೌ

௝ୀଵ

௖௥௧ܯ
௔ �

ZKHUHܯ�௖௥௧
௔ �LV�WKH�WRWDO�QXPEHU�RI�JUDQGPRWKHUV�IURP�FRKRUW�D �������������LQ�UHJLRQ�U�RI�FRXQWU\�

F� LQ� VXUYH\� ZDYH� W݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ��ʹͲ௖௥௧௔ ǡ�FRQVWUXFWHG� LQ� WKLV� ZD\� PHDVXUHV� WKH� GHJUHH� RI�

OLEHUDOL]DWLRQ� RI� UHSURGXFWLYH� KHDOWK� ODZV� �FRQWUDFHSWLYH� SLOO� DQG� DERUWLRQ�� JUDQGPRWKHUV� IURP�

FRKRUW�D�UHVLGHQW�LQ�UHJLRQ�U�RI�FRXQWU\�F�DW�WLPH�W�ZHUH�H[SRVHG�WR�ZKHQ�WKH\�ZHUH����\HDUV�ROG�

�L�H��DW�WLPH�W�DJH������7KLV�LQGLFDWRU�UDQJHV�EHWZHHQ�]HUR��LQGLFDWLQJ�JUDQGPRWKHUV�ZHUH�H[SRVHG�

WR�D� IXOO�SURKLELWLRQ�RI�FRQWUDFHSWLYH�SLOO� DQG�DERUWLRQ��DQG�RQH� �LQGLFDWLQJ�JUDQGPRWKHUV�ZHUH�

H[SRVHG�WR�IXOO�OLEHUDOL]DWLRQ�RI�DERUWLRQ��DV�ZHOO�DV�D�IXOO�FRPPHUFLDOL]DWLRQ�RI�FRQWUDFHSWLYH�SLOO���

�
���7KH�ZRUNLQJ�SDSHU�LV�DYDLODEOH�KHUH��KWWSV���FGQ��VSK�KDUYDUG�HGX�ZS�FRQWHQW�XSORDGV�VLWHV��������������3*'$B:3B���SGI���
���:H�PDGH� WKUHH�PDMRU�XSGDWHV�RI�GDWD� IURP�)LQOD\��&DQQLQJ�� DQG�3R� ��������)LUVW��ZH�H[WHQGHG� WKH�GHJUHH�RI� OLEHUDOL]DWLRQ�
REVHUYHG�LQ������EDFN�WR�������DIWHU�YHULI\LQJ�WKDW�QR�FRXQWU\�KDG�LQWURGXFHG�UHOHYDQW�UHIRUPV�DFFRUGLQJ�WR�WKH�WD[RQRP\�SURSRVHG�
E\�)LQOD\��&DQQLQJ��DQG�3R���������6HFRQG��ZH�DFFRXQWHG�IRU�DERUWLRQ�OLEHUDOL]DWLRQV�GXULQJ�WKH�����V�LQ�IRUPHU�*'5�''5��WR�
ZKLFK�*HUPDQ� JUDQGPRWKHUV�ZHUH� H[SRVHG� WR��� DQG� IRUPHU�<XJRVODYLD� �WR�ZKLFK�&URDWLDQ� DQG�6ORYHQLDQ� JUDQGPRWKHUV�ZHUH�
H[SRVHG�WR���7KLUG��ZH�DFFRXQWHG�IRU�IXUWKHU�FRQWUDFHSWLYH�SLOO�OLEHUDOL]DWLRQV�GXULQJ�����������LQ�3RUWXJDO��6ORYHQLD��6ORYDNLD��
DQG�&]HFK�5HSXEOLF��
�� �$� WKLUG� GLPHQVLRQ� RI� UHSURGXFWLYH� KHDOWK� OHJLVODWLRQ� LV� DYDLODEOH� LQ� WKH� GDWD�� ZKLFK� FRQFHUQV� WKH� OHJDOL]DWLRQ� DQG�
FRPPHUFLDOL]DWLRQ�RI�,QWUDXWHULQH�GHYLFHV��,8'���:H�GHFLGH�QRW�WR�FRQVLGHU�LW�DV�LW�SURYHV�ODUJHO\�LUUHOHYDQW�LQ�WKH�SUHVHQW�DQDO\VLV��
)XUWKHU�GHWDLOV�DUH�DYDLODEOH�WR�WKH�DXWKRUV�XSRQ�UHTXHVW��
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7KH�WLPH�DQG�UHJLRQDO�YDULDWLRQ�RI�H[SRVXUH�WR�UHSURGXFWLYH�KHDOWK�ODZV�RI�JUDQGPRWKHUV¶�

FRKRUW�ZKHQ� WKH\�ZHUH� \RXQJ� LV� VKRZQ� LQ� )LJXUH� ��� )RU� HDFK� FRXQWU\�� ZH� VKRZ� WKH� UHJLRQDO�

YDULDWLRQ�LQ�H[SRVXUH�RYHUWLPH�IRU�HDFK�RI�WKH�WZR�FRKRUWV��(DFK�GRW�UHSUHVHQWV�WKH�DYHUDJH�GHJUHH�

RI�H[SRVXUH�WR�KHDOWK�OLEHUDOL]DWLRQ�ODZV�IRU�D�JLYHQ�FRKRUW�RI�JUDQGPRWKHUV�LQ�UHJLRQ�U��UHG�VTXDUHV�

UHIHU� WR� D ������ \HDUV� ROG�� ZKLOH� EOXH� WULDQJOHV� UHIHU� WR� D ������ \HDUV� ROG��� 7KH� )LJXUH� ��

KLJKOLJKWV�WKH�WZR�PDLQ�VRXUFHV�RI�YDULDWLRQ�RI�WKH݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ�ʹͲ௖௥௧௔ �LQGLFDWRU��7KH�ILUVW�RQH�

LV�YDULDWLRQ�EHWZHHQ�WKH�\RXQJ�DQG�WKH�ROG�FRKRUW�RI�JUDQGPRWKHUV�REVHUYHG�LQ�WKH�VDPH�\HDU��,Q�

JHQHUDO��DV�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�UHIRUPV�LQ�PRVW�FRXQWULHV�RFFXUUHG�GXULQJ�WKH�����V��

WKH�\RXQJHU�FRKRUW�RI�JUDQGPRWKHUV��WKDW�LV��WKRVH�DJHG����WR����\HDUV�ROG��DW�WKH�DJH�RI����ZHUH�

H[SRVHG�WR�D�KLJKHU�GHJUHH�RI�OLEHUDOL]DWLRQ�LQ�WKH�XVH�RI�SLOO�DQG�DERUWLRQ��FRPSDUHG�WR�WKH�ROGHU�

FRKRUW��DJHG�����WR����\HDU���6HFRQG��EHVLGHV�YDULDWLRQ�DFURVV�FRKRUWV��WKH݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ�ʹͲ௖௥௧௔ �

LQGLFDWRU�DOVR�GLVSOD\V�YDULDWLRQ�RYHUWLPH�DV�ZH�PRYH�IURP�ZDYH������WR�ZDYH�������7KH�UHDVRQ�

IRU�WKLV�LV�WKDW��DV�DQ�H[DPSOH��D����\HDU�ROG�JUDQGPRWKHU��EHORQJLQJ�WR�WKH�FRKRUW�������\HDUV�ROG��

ZLOO�EH�H[SRVHG�WR�GLIIHUHQW�GHJUHHV�RI�OLEHUDOL]DWLRQ�LQ�VXUYH\�ZDYH������DQG������EHFDXVH�WKH\�

ZLOO� EH� DVVLJQHG� WKH� GHJUHHV� RI� OLEHUDOL]DWLRQ� RI������ �WKH� IRUPHU�� DQG� ����� �WKH� ODWWHU��� �7KH�

Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ �LQGLFDWRU� UHIOHFWV� WKLV� VRXUFH� RI� RYHUWLPH� YDULDWLRQ� ZLWKLQ� HDFK� FRKRUW�

GXULQJ�WKH�����������SHULRG�WRR��,Q�PRVW�FRXQWULHV��\RXQJHU�JUDQGPRWKHUV�ZHUH�H[SRVHG�WR�PRUH�

OLEHUDO�HQYLURQPHQW�LQ�PRVW�FRXQWULHV��VR�WKDW݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ�ʹͲ௖௥௧௔ �LV�JHQHUDOO\�PRQRWRQLFDOO\�

LQFUHDVLQJ� RYHU� WKH� ���������� SHULRG��:H� ILQG� VRPH� LPSRUWDQW� H[FHSWLRQV� LQ� FRXQWULHV� IURP�

&HQWUDO�DQG�(DVWHUQ�(XURSH��&((��VXFK�DV�%XOJDULD��+XQJDU\��5RPDQLD��DQG�WKH�%DOWLF�FRXQWULHV��

ZKLFK�H[SHULHQFHG�WHPSRUDU\�UHYHUVDOV�LQ�WKH�GHJUHH�RI�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQV�GXULQJ�

WKH� ����V����7KLV� LQGXFHV� D� QRQ�PRQRWRQLF� WUHQG� LQ� WKH� H[SRVXUH� WR� OLEHUDOL]DWLRQV�� ZKLFK� LV�

SDUWLFXODUO\� SURQRXQFHG� LQ� WKH� FDVH� RI� (VWRQLD�� 1RWLFH� WKDW� LQ� PRVW� FRXQWULHV��

Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ �DOVR�GLVSOD\V�VRPH�YDULDWLRQ�DFURVV�UHJLRQV�ZLWKLQ�D�FRXQWU\�FRKRUW�\HDU�

FHOO�GXH�WR�WKH�FKDQJH�LQ�JUDQGPRWKHUV¶�DJH�FRPSRVLWLRQ�DFURVV�UHJLRQV�IRU�D�JLYHQ�\HDU���

2XU�DVVXPSWLRQ�LV�WKDW�WKH�GHJUHH�RI�H[SRVXUH�WR�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ODZV�LQ�

WKH�FRXQWU\�ZKHQ�WKH�JUDQGPRWKHU�ZDV����\HDUV�ROG�LV�FRUUHODWHG�ZLWK�KHU�EHOLHIV�RQ�ZRPHQ¶V�UROH�

�
���,Q�%XOJDULD�DERUWLRQ�ZDV�SURKLELWHG�LQ�WKH�PLG���V�DQG�ZDV�JUDGXDOO\�UH�LQWURGXFHG�LQ�WKH�IROORZLQJ�\HDUV��,Q�+XQJDU\��DERUWLRQ�
UHTXHVWV�ZHUH�LQLWLDOO\�OHJDO��EXW�SURKLELWHG�LQ������WR�EH�OHJDOL]HG�DJDLQ�LQ�������,Q�5RPDQLD��ERWK�WKH�XVH�RI�FRQWUDFHSWLYH�SLOO�
DQG�DERUWLRQ�ZDV�UHVWUDLQHG�LQ� WKH�����V�EHIRUH�EHLQJ�UHLQWURGXFHG�DJDLQ� LQ� WKH� ODWH�����V��)LQDOO\�� LQ� WKH�%DOWLF�FRXQWULHV� WKH�
FRQWUDFHSWLYH�SLOO�ZDV�DOVR�OHJDO�EDFN�WR�������DQG�WKHQ�SURKLELWHG�EHWZHHQ������DQG�������6HH�)LQOD\��&DQQLQJ��DQG�3R��������
IRU�GHWDLOV��7KHVH�SDWWHUQV�FDQ�EH�VHHQ�LQ�)LJXUH�$���LQ�WKH�$SSHQGL[��ZKLFK�GLVSOD\V�WKH�VDPSOH�YDULDWLRQ�RI�WKH�RULJLQDO�YDULDWLRQ�
LQ�)LQOD\��&DQQLQJ��DQG�3R��������E\�FRXQWU\��
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LQ�WKH�ZRUNSODFH��QDPHO\��WKH�JHQGHU�QRUP�WUDQVPLWWHG�WR�WKH�QH[W�JHQHUDWLRQ���EXW�LW�RQO\�LPSDFWV�

WKH�HPSOR\PHQW�GHFLVLRQV�RI�WKH�QH[W�JHQHUDWLRQ�RI�PRWKHUV�WKURXJK�VXFK�EHOLHIV��RQFH�ZH�FRQWURO�

IRU�WLPH�YDU\LQJ�FRQWUROV��DQG�IL[HG�HIIHFWV��

�7KLV�FRQMHFWXUH�OHDGV�XV�WR�HVWLPDWH�WKH�IROORZLQJ�DX[LOLDU\�UHJUHVVLRQ�VWDJH�DW�WKH�UHJLRQ�

FRKRUW�\HDU�OHYHO��

ܰܶ ௖ܰ௥௧
௔ ൌ ଴ߛ ൅ Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩଵߛ ൅ ܼᇱ௖௥௧ߜ� ൅ ߮௥ ൅ ߶௖௧ ൅ ௖௥௧௔ߝ �� � ����

ZKHUH�DOO�WKH�YDULDEOHV�DQG�YHFWRUV�KDYH�EHHQ�SUHYLRXVO\�GHILQHG��3DQHO�$�LQ�$SSHQGL[�7DEOH�$���

VKRZV� UHVXOWV� IURP� WKUHH� GLIIHUHQW� VSHFLILFDWLRQV� RI� WKHVH� DX[LOLDU\� UHJUHVVLRQ�� ,Q� FROXPQ� ���

Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ �LV�FRPSXWHG�RQ�WKH�EDVLV�RI�ERWK�DERUWLRQ�DQG�SLOO�OLEHUDOL]DWLRQ�ODZV��LQ�

FROXPQ� ��� Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ �RQO\� XVHV� DERUWLRQ� OLEHUDOL]DWLRQ� ODZV�� DQG� LQ� FROXPQ� ���

Ͳ௖௥௧௔ʹ݁ݎݑݏ݋݌ݔܧ݀݊ܽݎܩ �LV� HQWHUHG� VHSDUDWHO\� LQ� WKH� HTXDWLRQ� EDVHG� RQ� HLWKHU� SLOO� RU� DERUWLRQ�

OLEHUDOL]DWLRQ� ODZV�� (VWLPDWHV� LQ� 3DQHO�$��$SSHQGL[�7DEOH�$���� VKRZ� WKDW� JUHDWHU� H[SRVXUH� WR�

UHSURGXFWLYH�KHDOWK�ODZV�ZKHQ�JUDQGPRWKHUV�ZHUH�LQ�WKHLU���V�LV�DVVRFLDWHG�ZLWK�PRUH�SURJUHVVLYH�

JHQGHU�QRUPV�DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUWV�DERXW�WKUHH�WR�IRXU�GHFDGHV�ODWHU��,Q�FROXPQV���

DQG����WKH�FRHIILFLHQWߛ�ොଵ�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO��,Q�FROXPQ����WKH�FRHIILFLHQW�RQ�

H[SRVXUH�WR�DERUWLRQ�OLEHUDOL]DWLRQ�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO��DQG�WKDW�RQ�H[SRVXUH�

WR�SLOO�OLEHUDOL]DWLRQ�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��7KH�DGMXVWHG�5�VTXDUHG�LQ�FROXPQV�>�@�>�@�DUH�

DOZD\V�DERYH�������ZKLFK�LQGLFDWHV�WKH�DX[LOLDU\�PRGHO�����KDV�D�YHU\�JRRG�H[SODQDWRU\�SRZHU��

0RUHRYHU��WKH�LQFOXVLRQ�RI�WKH݁ݎݑݏ݋݌ݔܧ��௖௥௧௔ �LQGLFDWRU�V��LQFUHDVHV�WKH�DGMXVWHG�5�VTXDUHG�RI�WKH�

DX[LOLDU\� PRGHO� E\� XS� WR� DERXW� ��� �IURP� ������ WR� �������� LPSO\LQJ� WKDW� SLOO� DQG� DERUWLRQ�

OLEHUDOL]DWLRQV�KDYH�D�QRQ�QHJOLJLEOH�FRQWULEXWLRQ�WR�ERWK�UHJLRQDO�DQG�WLPH�YDULDWLRQ�RI�WKH�QRQ�

WUDGLWLRQDO�JHQGHU�QRUPV�YDULDEOH��

8VLQJ�WKH�DX[LOLDU\�UHJUHVVLRQ��ZH�HVWLPDWH�D�SUHGLFWHG�QRUP�ܰܶ෣ܰ௖௥௧
௔ ��ZKLFK�ZH�XVH�DV�WKH�

PDLQ�UHJUHVVRU�LQ�WKH�IROORZLQJ�PRGHO��

௜ܻ௖௥௧
௔ିଶ଼ ൌ ଴ߙ ൅ ଵܰܶ෣ܰ௖௥௧ߙ

௔ ൅ ௜௖௥௧௔ିଶ଼݈݄݀݅ܥ�ଶ݈݈ܵ݉ܽߙ ൅ߙ�ଷሺܰܶ෣ܰ௖௥௧
௔ כ ௜௖௥௧௔ିଶ଼ሻ݈݄݀݅ܥ�݈݈ܽ݉ܵ ൅

ܺ௜௖௥௧௔ିଶ଼ᇱߛ ൅ ܼᇱ௖௥௧ߜ ൅ ௔ߣ ൅ ߮௥ ൅ ߶௖௧ ൅ ��௜௖௥௧௔ିଶ଼ߝ � � � � � ����

$SSHQGL[�7DEOH�$��� VKRZV�GHVFULSWLYH� VWDWLVWLFV� RI�ܰܶ෣ܰ௖௥௧
௔ �DQG� FRPSDUHV� LW�ZLWK� WKH�REVHUYHG�

ܰܶ ௖ܰ௥௧
௔ �� 7KH� DSSHQGL[� WDEOH� VKRZV� WKDW� ERWK� REVHUYHG� DQG� SUHGLFWHG� QRUPV�KDYH� YHU\� VLPLODU�
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GLVWULEXWLRQV��PHDQV�DQG�VWDQGDUG�GHYLDWLRQV��,Q�HTXDWLRQ�����DERYH��WLPH�YDULDWLRQ�ZLWKLQ�WKH�VDPH�

UHJLRQ�LV�JXDUDQWHHG�E\�WKH�FKDQJH�LQ�WKH�DJH�VWUXFWXUH�RI�WKH�SRSXODWLRQ�RI�JUDQGPRWKHUV�EHWZHHQ�

�����DQG�������WKDW�LV��WKH�H[DFW�DJH�FRPSRVLWLRQ�RI�JUDQGPRWKHUV�LQ�WKH�JURXSܯ�௖௥௧
௔ ���7KLV�DOORZV�

WKH�LQFOXVLRQ�RI�UHJLRQ�IL[HG�HIIHFWV��,Q�WKLV�FDVHߙ��ොଵ�ܽ݊݀ߙ�ොଷ��DUH�LGHQWLILHG�E\�WKH�YDULDWLRQ�LQ�WKH�

DJH�FRPSRVLWLRQ�RI�JUDQGPRWKHUV�ZLWKLQ�HDFK�UHJLRQ�RYHU�WLPH���

�

,9�� 0DLQ�)LQGLQJV�

&ROXPQ���LQ�3DQHO�$�LQ�7DEOH���VKRZV�WKH�EDVHOLQH�PRGHO�� WKH�PRWKHUKRRG�JDS�ZLWKLQ�FRKRUW��

UHJLRQ��DQG�FRXQWU\�E\�\HDU�IL[HG�HIIHFWV��&ROXPQV���DQG���SUHVHQW�UHVXOWV�IURP�HVWLPDWLQJ�PRGHO�

����LQ�ZKLFK�WKH�SRWHQWLDOO\�HQGRJHQRXV�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�YDULDEOH�KDV�EHHQ�UHSODFHG�

ZLWK�LWV�SUHGLFWHG�PHDVXUH��ܰܶ෣ܰ௖௥௧
௔ ��HVWLPDWHG�IURP�WKH�ILUVW�VWDJH�HTXDWLRQ������7KH�GLIIHUHQFH�LQ�

WKH�VSHFLILFDWLRQ�XVHG�LQ�FROXPQV���DQG���LV�WKDW�WKH�IRUPHU�H[SORLWV�YDULDWLRQ�LQ�H[SRVXUH�WR�ERWK�

WKH�SLOO�DQG�WKH�DERUWLRQ�OLEHUDOL]DWLRQ�ODZV��ZKHUHDV�WKH�ODWWHU�RQO\�H[SORLWV�YDULDWLRQ�LQ�H[SRVXUH�

WR�DERUWLRQ�OLEHUDOL]DWLRQ�ODZV��,Q�DOO�WKUHH�VSHFLILFDWLRQVߙ��ොଷLV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�

DW�WKH����OHYHO�VXJJHVWLQJ�WKDW�OLYLQJ�LQ�UHJLRQV�ZLWK�PRUH�SURJUHVVLYH�JHQGHU�QRUPV�DPRQJ�WKH�

JUDQGPRWKHUV¶�FRKRUW�LV�DVVRFLDWHG�ZLWK�D�KLJKHU�OLNHOLKRRG�RI�PDWHUQDO�HPSOR\PHQW�UHODWLYH�WR�

FKLOGOHVV�ZRPHQ�UHODWLYH�WR�WKH�PRWKHUKRRG�JDS�LQ�UHJLRQV�ZLWK�PRUH�WUDGLWLRQDO�JHQGHU�QRUPV�

DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUW��0RYLQJ�IURP�WKH�EDVHOLQH�PRGHO� �FROXPQ���� WR�WKH�RQHV�WKDW�

DGGUHVV�HQGRJHQHLW\��FROXPQV���DQG����LQFUHDVHV�WKH�VL]H�RIߙ�ොଷIURP�����SHUFHQWDJH�SRLQWV�WR�����

DQG� ���� SHUFHQWDJH� SRLQWV��&ROXPQV� �� DQG� �� LQ� 3DQHO�$� LQ�7DEOH� �� DGGUHVV� FRQFHUQV� WKDW� WKH�

H[FOXVLRQ�UHVWULFWLRQ�PD\�EH�YLRODWHG�LI�RXU�UHVSRQGHQWV�ZHUH�ERUQ�EHIRUH�WKH�OHJDOL]DWLRQ�RI�WKH�

UHSURGXFWLYH�KHDOWK�ODZV��7R�GR�VR��ZH�UH�HVWLPDWH�WKH�PRGHO�XVHG�LQ�FROXPQ���EXW�RQO\�LQFOXGLQJ�

LQ� WKH�VDPSOH� UHVSRQGHQWV�ZKR�ZHUH�ERUQ� DIWHU� VXFK� OHJDOL]DWLRQV� WRRN�SODFH� �DERUWLRQ�RQO\� LQ�

&ROXPQ�>�@��DQG�ERWK�DERUWLRQ�DQG�SLOO� LQ�&ROXPQ�>�@���0RYLQJ�IURP�FROXPQ���WR�FROXPQ���RU�

FROXPQ���WR�FROXPQ���VKRZV�D�VWURQJHU�DQG�PRUH�SUHFLVH�UHODWLRQVKLS�EHWZHHQ�SUHGLFWHG�JHQGHU�

QRUPV�DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUW�DQG�WKH�PRWKHUKRRG�HPSOR\PHQW�JDS��&ROXPQ���SUHVHQWV�

RXU�SUHIHUUHG�VSHFLILFDWLRQ��DV�ZH�UH�HVWLPDWH�WKH�VSHFLILFDWLRQ�LQ�FROXPQ����H[FOXGLQJ�UHVSRQGHQWV�

IURP�FRXQWULHV�LQ�ZKLFK�JUDQGPRWKHUV�ZHUH�QRW�DIIHFWHG�E\�DQ\�FKDQJHV�LQ�WKH�UHSURGXFWLYH�KHDOWK�

ODZV�ZKHQ�WKH\�ZHUH�LQ�WKHLU���V��'RLQJ�VR�KDV�D�PLQLPDO�LPSDFW�RQ�WKH�VL]H��WKH�VLJQ��DQG�WKH�

SUHFLVLRQ�RIߙ�ොଷ��7KLV�UHDVVXUHV�XV�WKDW�RXU�UHVXOWV�DUH�QRW�GULYHQ�E\�FRXQWULHV�WKDW�GR�QRW�GLVSOD\�

DQ\�YDULDWLRQ�LQ�WKH�LQVWUXPHQW��
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(VWLPDWHV� LQ� FROXPQ� �� LQ� 3DQHO� $� LQ� 7DEOH� �� VKRZ� WKDW� QRQ�WUDGLWLRQDO� QRUPV� RI� WKH�

JUDQGPRWKHUV¶�FRKRUW�DUH�GLUHFWO\�UHODWHG�WR�PDWHUQDO�HPSOR\PHQW��0RUH�VSHFLILFDOO\��ZH�ILQG�WKDW�

DQ�LQFUHDVH�LQ�WKH�SUHGLFWHG�DYHUDJH�GLVDJUHHPHQW�RQ�WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�MREV�

DUH�VFDUFH�RI�ZRPHQ�LQ�WKH�JUDQGPRWKHUV¶�FRKRUW�E\�RQH�VWDQGDUG�GHYLDWLRQ�LV�DVVRFLDWHG�ZLWK�DQ�

LQFUHDVH�LQ�WKH�OLNHOLKRRG�WKDW�PRWKHUV�ZLWK�VPDOO�FKLOGUHQ�ZRUN�RI�����SHUFHQWDJH�SRLQWV����WKH�

HTXLYDOHQW�RI�D�UHGXFWLRQ�RI������SHUFHQW�LQ�WKH�DYHUDJH�PRWKHUKRRG�HPSOR\PHQW�JDS�LQ�RXU�VDPSOH�

RI����SHUFHQWDJH�SRLQWV����7R�SXW�LW�GLIIHUHQWO\��LI�PRWKHUV�IURP�$QGDOXVLD��(6����LQ�6SDLQ��ZLWK�

DQ� DYHUDJH� GLVDJUHHPHQW� WR� WUDGLWLRQDO� JHQGHU� QRUPV� DPRQJ� JUDQGPRWKHUV� RI� ����� DQG� D�

PRWKHUKRRG� HPSOR\PHQW� JDS� RI��� SHUFHQWDJH� SRLQWV� LQ� ������ZHUH� FKDUDFWHUL]HG� E\� WKH�PHDQ�

JHQGHU�QRUPV�LQ�6ZHGHQ��H�J��6(����6PnODQG�PHG�|DUQD���ZKLFK�LV�HTXDO�WR�������WKH�VWDWLVWLFDO�

PRGHO�ZRXOG�VXJJHVW�WKDW�WKH�PRWKHUKRRG�HPSOR\PHQW�JDS�LQ�$QGDOXVLD�ZRXOG�GHFUHDVH�E\����

SHUFHQWDJH�SRLQWV��ZKLFK�ZRXOG�IXOO\�UHYHUVH�WKH�REVHUYHG�PRWKHUKRRG�HPSOR\PHQW�JDS�EHWZHHQ�

6PnODQG�PHG�|DUQD�DQG�$QGDOXVLD��HTXDO�WR���SHUFHQWDJH�SRLQWV������

2XU�SUHIHUUHG�VSHFLILFDWLRQ��LQ�FROXPQ����3DQHO�$�LQ�7DEOH����DOVR�UHYHDOV�D�PRWKHUKRRG�

HPSOR\PHQW�JDS�RI���� SHUFHQW� �RU������SHUFHQWDJH�SRLQWV��RI� WKH�DYHUDJH� HPSOR\PHQW� DPRQJ�

FKLOGOHVV�ZRPHQ�LQ�RXU�VDPSOH��HTXDO�WR������SHUFHQW�DV�VKRZQ�LQ�7DEOH�$�����,Q�DGGLWLRQ��ZH�DOVR�

ILQG� WKDW�JHQGHU�QRUPV�RI� WKH�JUDQGPRWKHUV¶�FRKRUW�DUH�DOVR�DVVRFLDWHG�ZLWK�DQ� LQFUHDVH� LQ� WKH�

HPSOR\PHQW�UDWH�RI�FKLOGOHVV�ZRPHQ��DOEHLW�WKH�FRHIILFLHQW�LV�RQO\�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����

SHUFHQW�OHYHO�DQG�LV�QRW�UREXVW�WR�DFFRXQWLQJ�IRU�WKH�HQGRJHQHLW\�RI�PRWKHUKRRG�DV�GLVFXVVHG�LQ�

6HFWLRQ�9���

�

)DOVLILFDWLRQ�7HVW�

3DQHO�%�LQ�7DEOH���UHSOLFDWHV�WKH�DERYH�H[HUFLVH�EXW�XVLQJ�IDWKHUV�RI�\RXQJ�FKLOGUHQ�DQG�FKLOGOHVV�

PHQ��)RFXVLQJ�ILUVW�RQ�WKH�GLIIHUHQWLDO�LPSDFW�RI�JHQGHU�QRUPV�RI�WKH�JUDQGPRWKHUV¶�FRKRUW�RQ�WKH�

IDWKHUKRRG�HPSOR\PHQW�JDS��ZH�REVHUYH�WKDW�WKHUH�LV�QR�HIIHFW�DVߙ�ොଷ�LV�PRVWO\�]HUR��(YLGHQFH�RI�

QR�DVVRFLDWLRQ�EHWZHHQ�WKH�JHQGHU�QRUPV�LQ�WKH�JUDQGPRWKHUV¶�FRKRUW�DQG�WKH�HPSOR\PHQW�JDS�

�
���7KLV�LV�FDOFXODWHG�DV�ොଷߙ� כ ܰܶ෣ܰௌ௧஽௘௩ ൌ ͲǤͲͺ͹ כ �ͲǤ͸ͶͶ ൌ ͲǤͲͷ͸�
�
����7KLV�LV�FDOFXODWHG�DV� ఈෝయכே்ே෣ೄ೟ವ೐ೡ

ெ௢௧௛௘௥௛௢௢ௗ�ீ௔௣ಾ೐ೌ೙
ൌ ଴Ǥ଴଼଻כ�଴Ǥ଺ସସ

ି଴Ǥଵଵ଺
ൌ ଴Ǥ଴ହ଺

ି଴Ǥଵଵ଺
ൌ െͲǤͶ͸͹�

����0RWKHUKRRGB*DS�(6����í�0RWKHUKRRGB*DS�6(����

������������� �ොଷߙ������� �����
����� �������
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EHWZHHQ� IDWKHUV� DQG� FKLOGOHVV�PHQ� VXJJHVWV� WKDW� EHOLHIV� WRZDUGV� WKH� DSSURSULDWHQHVV� RI� IHPDOH�

HPSOR\PHQW�DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUW�PHGLDWHV�RQO\�YLD�PRWKHUKRRG��QRW�IDWKHUKRRG��DQG�

KHQFH� RXU� ILQGLQJV� RQ� WKH�PRWKHUKRRG� HPSOR\PHQW� JDS� DUH� QRW� GXH� WR� V\VWHPDWLF� GLIIHUHQFHV�

EHWZHHQ�SDUHQWV�DQG�QRQ�SDUHQWV�ZLWKLQ�D�UHJLRQ���

$V�RWKHUV�KDYH�IRXQG��WKHUH�LV�QR�SHQDOW\�IRU�KDYLQJ�D�ILUVW�FKLOG�DPRQJ�PHQ�DVߙ�ොଶ�LV�VPDOO�

DQG�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��ZLWK�WKH�H[FHSWLRQ�RI�D�SRVLWLYH�DQG�PDUJLQDOO\�VLJQLILFDQW�HIIHFW�

LQ� FROXPQ� ���� ,QWHUHVWLQJO\�� WKHUH� LV� D� SRVLWLYH� DVVRFLDWLRQ� EHWZHHQ� FKLOGOHVV� PHQ� DQG� QRQ�

WUDGLWLRQDO�JHQGHU�QRUPV�RI� WKH�JUDQGPRWKHUV¶�FRKRUW� �ොଵሻ�RIߙ� VLPLODU� VL]H� WR� WKDW� IRXQG�DPRQJ�

FKLOGOHVV� ZRPHQ� DOWKRXJK� PHDVXUHG� ZLWK� OHVV� SUHFLVLRQ� LQ� FROXPQV� ��������� ,Q� RXU� SUHIHUUHG�

VSHFLILFDWLRQ��ZH�REVHUYH�WKDW�DQ�LQFUHDVH�LQ�WKH�SUHGLFWHG�DYHUDJH�GLVDJUHHPHQW�RQ�WKH�SULRULW\�RI�

PDOH�HPSOR\PHQW�ZKHQ�MREV�DUH�VFDUFH�RI�ZRPHQ�LQ�WKH�JUDQGPRWKHUV¶�FRKRUW�E\�RQH�VWDQGDUG�

GHYLDWLRQ�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�LQ�WKH�OLNHOLKRRG�RI�HPSOR\PHQW�DPRQJ�FKLOGOHVV�PHQ�RI�

����� SHUFHQWDJH� SRLQWV �� �� WKH� HTXLYDOHQW� RI� DQ� LQFUHDVH� RI� DERXW� ��� SHUFHQW� LQ� WKH� DYHUDJH�

HPSOR\PHQW�UDWH�RI�FKLOGOHVV�PHQ�LQ�RXU�VDPSOH�RI����SHUFHQW�����7KLV�LV�QRW�WKH�ILUVW�SDSHU�WR�ILQG�

WKDW�SURJUHVVLYH�JHQGHU�QRUPV�LPSDFW�ERWK�PHQ�DQG�ZRPHQ��)RU�LQVWDQFH��5RGUtJXH]�3ODQDV�DQG�

1ROOHQEHUJHU� ������� ILQG� WKDW� ³\RXWK� ZKRVH� SDUHQWV� FRPH� IURP� PRUH� JHQGHU�HTXDO� VRFLHWLHV�

SHUIRUP� EHWWHU� LQ� H[DPV� UHJDUGOHVV� RI� JHQGHU� RU� VXEMHFW� W\SH´�� 5RGUtJXH]�3ODQDV�� 6DQ]�GH�

*DOGHDQR��DQG�7HUVND\D��������DOVR�ILQG�WKDW�³D�JUHDWHU�SURSRUWLRQ�RI�SHHUV�ZLWK�QRQ�WUDGLWLRQDO�

PRWKHUV�GXULQJ�KLJK�VFKRRO�FXUEV�PDOHV¶�ULVN\�EHKDYLRUV´�GXULQJ�KLJK�VFKRRO�DQG�LQ�WKHLU�HDUO\�

��V��,Q�DGGLWLRQ��ZH�ILQG�WKDW�SURJUHVVLYH�JHQGHU�QRUPV�VHHP�WR�PLWLJDWH�WKH�FKLOG�HPSOR\PHQW�

SHQDOW\��LQH[LVWHQW�DPRQJ�IDWKHUV���

�

5REXVWQHVV�&KHFNV�

8VLQJ�RXU�SUHIHUUHG�VSHFLILFDWLRQ��7DEOH���SUHVHQWV�D�EDWWHU\�RI�UREXVWQHVV�FKHFNV�IRU�ZRPHQ�����

WR����\HDU�ROG��FROXPQ����DQG�IRU�PHQ�LQ�WKH�VDPH�DJH�UDQJH��FROXPQ�����3DQHO�$�DGGV�DV�DGGLWLRQDO�

FRYDULDWHV�WKH�RZQ�UHVSRQGHQW¶V�GLVDJUHHPHQW�RQ�WKH�SULRULW\�RI�PDOH�HPSOR\PHQW�ZKHQ�MREV�DUH�

VFDUFH��DQG�WKH�JHQGHU�QRUPV�RI�WKH�UHVSRQGHQW¶V�FRKRUW�DV�DGGLWLRQDO�FRYDULDWHV�LQ�WKH�SUHIHUUHG�

�
���7KLV�LV�FDOFXODWHG�DV�ොଵߙ� כ ܰܶ෣ܰௌ௧஽௘௩ ൌ ͲǤͳͻͷ כ �ͲǤ͸ͶͶ ൌ ͲǤͳʹͷ͸�
�
����7KLV�LV�FDOFXODWHG�DV� ఈෝభכே்ே෣ೄ೟ವ೐ೡ

ா௠௣௟௢௬௠௘௡௧ಾ೐ೌ೙
ൌ ଴Ǥଵଽହכ�଴Ǥ଺ହହ

଴Ǥ଻଴଼
ൌ ଴Ǥଵଶହ଺

଴Ǥ଻଴଼
ൌ ͲǤͳ͹͹͵�
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VSHFLILFDWLRQ��:H�GR�WKLV�WR�H[SORUH�WKH�H[WHQW�WR�ZKLFK�WKH�JHQGHU�QRUPV�RI�JUDQGPRWKHUV¶�FRKRUW�

PD\�EH�SLFNLQJ�XS�WKH�UHVSRQGHQWV¶�RZQ�EHOLHIV��:KLOH�RZQ�FRKRUW¶V�JHQGHU�QRUPV�DUH�UHOHYDQW�LQ�

ZRPHQ¶V�GHFLVLRQ�WR�ZRUN��WKH�UHOHYDQFH�RI�WKH�JHQGHU�QRUPV�RI�WKH�JUDQGPRWKHUV¶�FRKRUW�UHPDLQV�

ODUJH��SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�DW�����SHUFHQWDJH�SRLQWV��&RQFHUQV�WKDW�RXU�PDLQ�ILQGLQJV�

DUH� GULYHQ� E\� UHVSRQGHQWV¶� UHOLJLRVLW\� DUH� UXOHG� RXW� LQ� 3DQHO�%��ZKLFK� SUHVHQWV� UHVXOWV� IURP� D�

VSHFLILFDWLRQ�WKDW�FRQWUROV�IRU�UHVSRQGHQW¶V�UHOLJLRVLW\���

3DQHOV� &� DQG�'� UHSODFH� RXU� OHIW�KDQG�VLGH� YDULDEOH� �EHLQJ� HPSOR\HG� RU� QRW�� ZLWK� WZR�

DOWHUQDWLYH�RXWFRPHV��EHLQJ�LQ�WKH�ODERU�IRUFH�RU�QRW����DQG�KRXUV�ZRUNHG��UHVSHFWLYHO\�� ,Q�ERWK�

FDVHVߙ��ොଷ�UHPDLQV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO��,QWHUHVWLQJO\��WKH�ILQGLQJ�

WKDW�WKH�JHQGHU�QRUPV�RI�WKH�JUDQGPRWKHUV¶�FRKRUW�LV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�WKH�PRWKHUKRRG�

HPSOR\PHQW�JDS�KROGV�DW�WKH�LQWHQVLYH�PDUJLQ���0RUH�VSHFLILFDOO\��ZH�ILQG�WKDW�DQ�LQFUHDVH�LQ�WKH�

SUHGLFWHG� DYHUDJH� GLVDJUHHPHQW� RQ� WKH� SULRULW\� RI� PDOH� HPSOR\PHQW� ZKHQ� MREV� DUH� VFDUFH� RI�

ZRPHQ�LQ�WKH�JUDQGPRWKHUV¶�FRKRUW�E\�RQH�VWDQGDUG�GHYLDWLRQ�LV�DVVRFLDWHG�ZLWK�D�UHGXFWLRQ�LQ�WKH�

PRWKHUKRRG� KRXUV�ZRUNHG� JDS� RI� ��� SHUFHQWDJH� SRLQWV���� WKH� HTXLYDOHQW� RI� D� UHGXFWLRQ� RI� ���

SHUFHQW�LQ�WKH�DYHUDJH�PRWKHUKRRG�KRXUV�ZRUNHG�JDS�LQ�RXU�VDPSOH�����

3DQHO� (� DQG� )� UH�HVWLPDWHV� RXU� SUHIHUUHG� VSHFLILFDWLRQ�ZLWKRXW� UHJLRQDO� �3DQHO� (�� DQG�

SDUHQWDO�FRQWUROV��3DQHO�)���'RLQJ�VR�KDV�OLWWOH�HIIHFW�RQ�WKH�VL]H�DQG�SUHFLVLRQ�RI�RXU�FRHIILFLHQW�RI�

LQWHUHVWߙ�ොଷ �� ,Q� 3DQHO� *�� ZH� DFFRXQW� IRU� FRXQWU\�VSHFLILF� WLPH� YDU\LQJ� IDFWRUV� WKDW�PD\� DIIHFW�

GLIIHUHQWO\�SDUHQWV�DQG�QRQ�SDUHQWV�E\�UHSODFLQJ� WKH�FRXQWU\�E\�\HDU� IL[HG�HIIHFWV�ZLWK�FRXQWU\�

VSHFLILF�FRQWUROV�IRU�WKH�WRWDO�QXPEHU�RI�ZHHNV�RI�PDWHUQLW\�OHDYH��DQG�WKH�SDLG�ZHHNV�RI�PDWHUQLW\�

OHDYH� OHJLVODWHG� LQ� HDFK� FRXQWU\� DW� WLPH� W��'RLQJ� VR� OHDYHV� UHVXOWV�EDVLFDOO\�XQFKDQJHG��ZLWK� D�

QHJDWLYH��QRQ�VWDWLVWLFDOO\�VLJQLILFDQW��DVVRFLDWLRQ�EHWZHHQ�WKH�QXPEHU�RI�SDLG�RU�XQSDLG�PDWHUQLW\�

OHDYH�ZHHNV�DQG�IHPDOH�HPSOR\PHQW���

�
���7KLV�LV�FRQVLGHUHG�DV�EHLQJ�HLWKHU�HPSOR\HG�RU�XQHPSOR\HG�DV�RSSRVHG�WR�EHLQJ�LQ�HGXFDWLRQ�RU�KRXVHZRUN�DV�PDLQ�HFRQRPLF�
VWDWXV��
���7KLV�LV�FDOFXODWHG�DV�ොଷߙ� כ ܰܶ෣ܰௌ௧஽௘௩ ൌ ͲǤ͵ʹͳ כ �ͲǤ͸ͶͶ ൌ ͲǤʹͲ͸�
�
����7KLV�LV�FDOFXODWHG�DV� ఈෝయכே்ே෣ೄ೟ವ೐ೡ

ெ௢௧௛௘௥௛௢௢ௗ�ு௢௨௥௦�ௐ௢௥௞௘ௗ�ீ௔௣ಾ೐ೌ೙
ൌ ଴Ǥଷଶଵכ�଴Ǥ଺ସସ

ି଴Ǥସ଺ଽ
ൌ ଴Ǥଶ଴଺

ି଴Ǥସ଺ଽ
ൌ െͲǤͶͶͳ�
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,Q� 3DQHO�+��ZH� UH�HVWLPDWH� WKH�PRGHO� ERRWVWUDSSLQJ� VWDQGDUG� HUURUV� ����� UHSOLFDWLRQV���

ZKLFK�DFFRXQWV�IRU� WKH�IDFW� WKDW�RXU�PDLQ�UHJUHVVRU�FRPHV�IURP�D�SUHGLFWHG�YDULDEOH��ܰܶ෣ܰ௖௥௧
௔ ���

$JDLQ��RXU�UHVXOWV�DUH�UREXVW�WR�WKLV�VHQVLWLYLW\�DQDO\VLV��

,Q� 3DQHO� ,�� ZH� SUHVHQW� HVWLPDWHV� IURP� D� WZR�VWDJH� OHDVW� VTXDUHV� ��6/6�� PRGHO� XVLQJ�

ሺܰܶ෣ܰ௖௥௧
௔ כ ௜௖௥௧௔ିଶ଼��DV�DQ�LQVWUXPHQW�IRU�ሺ݈݄ܰܶ݀݅ܥ�݈݈ܽ݉ܵ ௖ܰ௥௧

௔ כ �\௜௖௥௧௔ିଶ଼ሻ��$V�GLVFXVVHG�E݈݄݀݅ܥ�݈݈ܽ݉ܵ

:RROGULGJH��������� WKLV��6/6�HVWLPDWRU�VKDUHV�EHWWHU�DV\PSWRWLF�SURSHUWLHV�FRPSDUHG�ZLWK� WKH�

2/6� HVWLPDWRU� RI� HTXDWLRQ� ����� DV�ܰܶ෣ܰ௖௥௧
௔ �HQWHUV� WKH� VSHFLILFDWLRQ� QRQ� OLQHDUO\� WKURXJK� WKH�

LQFOXVLRQ� RI� LWV� LQWHUDFWLRQ� WHUP� ZLWK�݈݈݈݄ܵ݉ܽ݀݅ܥ�௜௖௥௧௔ିଶ଼�ሺ����������ǡ ʹͲͲʹǡ ��Ǥ ʹ͵ͷሻ � �� �7KHVH�

HVWLPDWHV�FRQILUP�WKDW�QRQ�WUDGLWLRQDO�QRUPV�RI�WKH�JUDQGPRWKHUV¶�FRKRUW�DUH�GLUHFWO\�UHODWHG�WR�

PDWHUQDO�HPSOR\PHQW��7KH�FRHIILFLHQW�RI�WKH�LQWHUDFWLRQ�WHUP�LV�DERXW� WHQ�WLPHV�ODUJHU� WKDQ�WKH�

FRUUHVSRQGLQJ� FRHIILFLHQW� UHSRUWHG� LQ�7DEOH� �� �FROXPQ� ����:H� LQWHUSUHW� WKLV� DV� /RFDO� $YHUDJH�

7UHDWPHQW�(IIHFW��/$7(���LQ�WKH�SUHVHQFH�RI�D�FRPSOLDQFH�UDWH�HTXDO�WR��������DV�PHDVXUHG�E\�WKH�

ILUVW� VWDJH� FRHIILFLHQW� �� �:H� REWDLQ� WKH� FRUUHVSRQGLQJ� ,QWHQWLRQ�WR�7UHDW� �,77�� HIIHFW� DV�

����� �����
�������7KLV�HVWLPDWHG�,77�HIIHFW�LV�IXOO\�FRQVLVWHQW�ZLWK�HVWLPDWHV�RI�HTXDWLRQ�����

SUHVHQWHG� LQ�7DEOH��� �&ROXPQ�����7KHVH�DUH� LQGHHG�UHGXFHG�IRUP�UHVXOWV�RI�D�UHJUHVVLRQ�RI� WKH�

RXWFRPH�RQ�WKH�LQVWUXPHQW��UHJDUGOHVV�RI�WKH�FRPSOLDQFH�UDWH�LQ�WKH�XQGHUO\LQJ�SRSXODWLRQ��

3DQHO�/�UH�HVWLPDWHV�RXU�SUHIHUUHG�VSHFLILFDWLRQ�RQFH�PRUH�ZLWK�D�SURELW�PRGHO���2XU�UHVXOWV�

UHPDLQ�UREXVW�WR�WKLV�DOWHUQDWLYH�IXQFWLRQDO�IRUP��7KH�PDUJLQDO�HIIHFWV�UHSRUWHG�LQ�7DEOH���VXJJHVW�

YHU\� VLPLODU�PDJQLWXGHV� WR� WKRVH�RI� WKH� OLQHDU� SUREDELOLW\�PRGHO�� ,W� LV� QRWHZRUWK\� WKDW�� IRU� WKH�

VDPSOH�RI�PHQߙ��ොଷ�LV�]HUR�DQG�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�IRU�DOO�WKH�UREXVWQHVV�FKHFNV�SHUIRUPHG�

LQ�7DEOH����VKRZQ�LQ�FROXPQ�����

$� ILQDO� FRQFHUQ� LQ� RXU� HVWLPDWHV� LV� PHDVXUHPHQW� HUURU� GXH� WR� LQWHUQDO� PLJUDWLRQ� RI�

JUDQGPRWKHUV�EHWZHHQ�UHJLRQV��SRVVLEO\�LQ�D�ZD\�WKDW�LV�QRW�UDQGRP�UHODWLYH�WR�JHQGHU�QRUPV�����

�
���,Q�SUDFWLFH��ZH�XVH�HTXDWLRQ�����DV�D�µVWDJH��¶��WKDW�SUHGLFWV�ܰܶ෣ܰ௖௥௧

௔ ��DQG�XVH�ሺܰܶ෣ܰ௖௥௧
௔ כ �௜௖௥௧௔ିଶ଼��DV�DQ݈݄݀݅ܥ�݈݈ܽ݉ܵ

LQVWUXPHQW��LQ�WKH�ILUVW�VWDJH�RI�WKH�WZR�VWDJH�OHDVW�VTXDUHV�,9�PRGHO��7KLV�LV�LPSOHPHQWHG�XVLQJ� LYUHJKGIH�LQ�VWDWD��
ZKLFK�LV�D�YHUVLRQ�RI�LYUHJ��ZKLFK�DOORZV�WR�DEVRUE�IL[HG�HIIHFWV��&RUUHLD��������
���,Q�WKLV�VHWWLQJ��WKH�FRPSOLHUV�DUH�WKRVH�PRWKHUV��ZKRVH�QRUPV�DFWXDOO\�UHVSRQG�FRUUHODWH�ZLWK�WKH�WUHDWPHQW�WKH\�DUH�
DVVLJQHG� WR� L�H�� WKH� SUHGLFWHG� QRUP� ܰܶ෣ܰ௖௥௧

௔ �� $FFRUGLQJO\�� WKH� FRPSOLDQFH� UDWH� LV� LQGHHG� WKH� FRHIILFLHQW� RI�
ܰܶ෣ܰ௖௥௧

௔ כ ������VHH�$QJULVW�DQG�3LVFKNH��௜௖௥௧௔ିଶ଼�LQ�WKH�ILUVW�VWDJH݈݄݀݅ܥ�݈݈ܽ݉ܵ�S��������
���:H�SHUIRUP�DGGLWLRQDO�UREXVWQHVV�H[HUFLVHV�RQ�WKH�VDPSOH�RI�PRELOH�������\�R��ZRPHQ��,Q�)LJXUH�$����ZH�SORW�WKH�
DYHUDJH�QRUP�E\�FXUUHQW�1876��UHJLRQ�RI�UHVLGHQFH��RQ�WKH�\�D[LV��DJDLQVW�WKH�DYHUDJH�QRUP�LQ�WKH�UHJLRQ�RI�RULJLQ�
�RQ�WKH�[�D[LV��IRU�ZRPHQ�ZLWK�D�\RXQJ�FKLOG��3DQHO�$��DQG�ZLWKRXW�FKLOGUHQ��3DQHO�%���7KH�WZR�DYHUDJHV�IRU�HDFK�
UHJLRQ�DUH�HTXDOO\�VFDWWHUHG�DURXQG�WKH����GHJUHHV�OLQH��,Q�FRQVHFXWLYH�3DQHOV�&�WR�)��ZH�SURYLGH�VLPLODU�HYLGHQFH�IRU�
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7R�DYRLG�SRVVLEOH�ELDV��ZH�VKRXOG�PHDVXUH�WKH�QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�LQ�WKH�UHJLRQ�RI�ELUWK��

ZKLFK�KRZHYHU�LW�LV�QRW�DYDLODEOH�LQ�WKH�(66��7R�DGGUHVV�VXFK�FRQFHUQ��ZH�UH�HVWLPDWH�WKH�IL[HG�

HIIHFWV�PRGHO�XVLQJ�JHQGHU�QRUPV�PHDVXUHG�LQ�WKH�UHJLRQ�RI�UHVLGHQFH�DW�DJH�����)RU�WKLV�H[HUFLVH�

ZH�XVH�D�GLIIHUHQW�GDWDVHW��WKH������ZDYH�RI�WKH�(XURSHDQ�9DOXH�6WXG\��(96���ZKLFK�LQFOXGHV�WKH�

UHJLRQ�RI�ELUWK��$SSHQGL[�WDEOH�$���UHSOLFDWHV�WKH�DQDO\VLV�XVLQJ�ERWK�WKH�UHJLRQ�RI�UHVLGHQFH�DW�

WLPH�RI�WKH�VXUYH\��&ROXPQV���DQG����DQG�ZKHQ�WKH�UHVSRQGHQW�ZDV����\HDUV�ROG���&ROXPQV���DQG�

����$V�RXU�PDLQ�ILQGLQJ�UHPDLQV�XQFKDQJHG�ZLWK�WKLV�DOWHUQDWLYH�PHDVXUH�RI�QRQ�WUDGLWLRQDO�QRUPV�

LW� LV� XQOLNHO\� WKDW� LQWHUQDO�PLJUDWLRQ� LV� GULYLQJ� RXU� UHVXOWV�� ,PSRUWDQWO\�� HVWLPDWHV� LQ�$SSHQGL[�

7DEOH�$���VXJJHVW�WKDW�WKH�HIIHFW�RI�QRQ�WUDGLWLRQDO�QRUPV�LV�ODUJHU�DQG�HVWLPDWHG�PRUH�SUHFLVHO\�

ZKHQ�PHDVXUHG�LQ�WKH�UHJLRQ�RI�RULJLQ��FRPSDUHG�WR�WKH�UHJLRQ�RI�UHVLGHQFH�����

6XEJURXS�$QDO\VLV�

)LQDOO\��7DEOH���SUHVHQWV�VRPH�KHWHURJHQHLW\�DQDO\VLV�XVLQJ�RXU�SUHIHUUHG�VSHFLILFDWLRQ���&ROXPQV�

����DQG�����VKRZ�WKDW�WKH�VDOLHQFH�RI�JHQGHU�QRUPV�RQ�WKH�PRWKHUKRRG�HPSOR\PHQW�JDS�KROGV�LQ�

UHJLRQV�ZLWK�ERWK�KLJK�RU�ORZ�XQHPSOR\PHQW�UDWH��3HUKDSV�QRW�VXUSULVLQJO\��WKH�HIIHFW�LV�VWURQJHU�

ZKHQ�WKH�ODERU�PDUNHW�LV�WLJKW�DV�WKHUH�DUH�IHZHU�ODERU�GHPDQG�FRQVWUDLQWV���2XU�PDLQ�ILQGLQJV�DOVR�

KROG� UHJDUGOHVV� RI� ZRPHQ¶V� HGXFDWLRQDO� OHYHO�� DV� VKRZQ� LQ� FROXPQV� ���� DQG� ����� ,Q� FRQWUDVW��

ZRPHQ¶V�SDUHQWDO�HGXFDWLRQ�VHHPV�WR�PDWWHU�DV�JHQGHU�QRUPV�DVVRFLDWLRQ�ZLWK�WKH�PRWKHUKRRG�

HPSOR\PHQW�JDS�LV�GULYHQ�E\�WKRVH�ZRPHQ�ZLWK�QRQ�FROOHJH�HGXFDWHG�SDUHQWV��ZKLFK�UHSUHVHQW�

WZR�WKLUGV�RI�WKH�VDPSOH��

�

�

9�� $GGUHVVLQJ�(QGRJHQHLW\�RI�0RWKHUKRRG�

$� ZHOO�NQRZQ� IDFW� LQ� WKH� PRWKHUKRRG� JDS� OLWHUDWXUH� LV� WKDW� WKH� GHFLVLRQ� WR� KDYH� D� FKLOG� LV�

HQGRJHQRXV�DQG�WKDW�³LQGLYLGXDO�XQREVHUYHG�KHWHURJHQHLW\�PD\�VWLOO�SUHYDLO��DV�ZRPHQ�GHFLGLQJ�

�
DYHUDJH� IHPDOH� HPSOR\PHQW� UDWHV�� DQG� IHPDOH�WR�PDOH�%DUWLN�ZDJH� UDWLRV�� UHVSHFWLYHO\��7KLV� HYLGHQFH� LV�JOREDOO\�
FRQVLVWHQW�ZLWK�QR�V\VWHPDWLF�PRELOLW\�SDWWHUQ�IURP�PRUH� WUDGLWLRQDO� UHJLRQV��FKDUDFWHUL]HG�E\�ZRUVH�IHPDOH� ODERU�
RXWFRPHV��WR�OHVV�WUDGLWLRQDO�RQHV��FKDUDFWHUL]HG�E\�EHWWHU�ZRUN�SURVSHFWV�IRU�ZRPHQ��
���1RWLFH�WKDW�FRHIILFLHQWV�HVWLPDWHG�RQ�(96�GDWD�LQ�&ROXPQ�����RI�7DEOH�$���DUH�QRW�LPPHGLDWHO\�FRPSDUDEOH�WR�WKHLU�
FRXQWHUSDUWV�HVWLPDWHG�RQ�WKH�(66�GDWD�LQ�FROXPQ�����RI�7DEOH����,Q�IDFW��HVWLPDWHV�LQ�7DEOH�$���DUH�LGHQWLILHG�RQO\�E\�
FURVV�UHJLRQDO�YDULDWLRQ�LQ�WKH�(96�VDPSOH�IRU�������&RQYHUVHO\��HVWLPDWHV� LQ�7DEOH���DUH�EDVHG�RQ�ZLWKLQ�UHJLRQ�
YDULDWLRQ�DYDLODEOH�IURP�WKH�PXOWLSOH�ZDYHV�RI�WKH�(XURSHDQ�6RFLDO�6XUYH\��$FFRUGLQJO\��LQ�HVWLPDWHV�LQ�7DEOH�$���
ZH�GR�QRW� LQFOXGH�UHJLRQ�)(V��EXW�RQO\�)(V�IRU� WKH����FRXQWULHV� LQ� WKH�(96������VDPSOH��VHH�FROXPQV���DQG�����
6WDQGDUG�HUURUV�DUH�DOZD\V�FOXVWHUHG�DW�WKH�UHJLRQDO�OHYHO��



�
�

Ϯϰ�
�

WR� KDYH� FKLOGUHQ� PD\� KDYH� GLIIHUHQW� WDVWHV� DQG� SUHIHUHQFHV� DERXW� ZRUN� WKDQ� FKLOGOHVV� IHPDOH�

ZRUNHUV�� ,I� WKHUH� DUH� XQREVHUYHG� TXDOLW\� GLIIHUHQFHV� EHWZHHQ� PRWKHUV� DQG� FKLOGOHVV� IHPDOH�

ZRUNHUV��UHVXOWV�IURP��UHSHDWHG��FURVV�VHFWLRQDO�VWXGLHV�RI�WKH�IDPLO\�JDS�ZLOO�UHIOHFW�DQ�RPLWWHG�

YDULDEOH�ELDV´��)HUQiQGH]�.UDQ]��/DFXHVWD��DQG�5RGUtJXH]�3ODQDV��������7R�DGGUHVV�WKLV�FRQFHUQ��

ZH�PHDVXUH�WKH�H[SRVXUH�WR�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ODZV�IRU�\RXQJ�ZRPHQ��WKDW�LV������

WR����\HDU�ROG�ZRPHQ��ZKHQ�WKH\�ZHUH����\HDUV�ROG�XVLQJ�WKH�VDPH�GDWDVHW�RQ�UHSURGXFWLYH�KHDOWK�

ODZV�IURP�)LQOD\��&DQQLQJ��DQG�3R��������DQG�XSGDWLQJ�ZKHQ�QHHG�EH��:H�WKHQ�XVH�WKLV�LQGLYLGXDO�

PHDVXUH�RI�H[SRVXUH�WR�UHSURGXFWLYH�KHDOWK�ODZV�ZKHQ�UHVSRQGHQW�ZDV����\HDUV�ROG�WR�HVWLPDWH�WKH�

IROORZLQJ�DX[LOLDU\�UHJUHVVLRQ�XVLQJ�WKH�VDPSOH�RI�DOO�����WR����\HDU�ROG�ZRPHQ�LQ�WKH�VHYHQ�(66�

ZDYHV�FRYHULQJ�WKH������WR������SHULRG����

௜௖௥௧݈݄݀݅ܥ�݈݈ܽ݉ܵ ൌ ଴ߩ ൅ ௜௖௥ሺ௧ି௔௚௘ାଶ଴ሻ݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮଵߩ ൅ ܺ௜௖௥௧
ᇱ
ߛ ൅ ܼᇱ௖௥௧ߜ൅�߮௥ ൅ ߶௖௧ ൅ ��௜௖௥௧ߝ

� � � � � � � � � � � � �����

,Q�HTXDWLRQ������ZH�H[SORLW�YDULDWLRQ�LQ�H[SRVXUH�WR�OLEHUDOL]DWLRQ�ODZV�DFURVV�LQGLYLGXDOV�

ZLWKLQ�D�FRXQWU\�DQG�IRU�D�JLYHQ�VXUYH\�ZDYH��

7KH�FRHIILFLHQWߩ�ොଵ��LQ�HTXDWLRQ�����LV�LGHQWLILHG�LI�ZRPHQ�LQ�FRXQWU\�F�KDYH�EHHQ�H[SRVHG�

WR� GLIIHUHQW� GHJUHHV� RI� OLEHUDOL]DWLRQ� EDVHG� RQ� WKHLU� DJH�� 7KH� YDULDWLRQ�ZH� H[SORLW� WR� HVWLPDWH�

HTXDWLRQ�����FDQ�EH�EHWWHU�XQGHUVWRRG�E\�ORRNLQJ�DW�WKH�YDULDWLRQ�RI�WKH�EDVHOLQH݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ�௖௧�

LQGLFDWRU�E\�)LQOD\�&DQQLQJ�DQG�3R��VKRZQ�LQ�)LJXUH�$���LQ�WKH�$SSHQGL[����

3DQHO� %� LQ�$SSHQGL[� 7DEOH�$��� VKRZV� UHVXOWV� IURP� WKUHH� GLIIHUHQW� SURELW� HVWLPDWHV� RI�

DX[LOLDU\� UHJUHVVLRQ� ����� ,Q� FROXPQ� ௜௖௥ሺ௧ି௔௚௘ାଶ଴ሻ݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ��� �XVHV� ERWK� DERUWLRQ� DQG� SLOO�

OLEHUDOL]DWLRQ�ODZV��LQ�FROXPQ݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ����௜௖௥ሺ௧ି௔௚௘ାଶ଴ሻ�LV�HQWHUHG�VHSDUDWHO\�LQ�WKH�HTXDWLRQ�

EDVHG�RQ�HLWKHU�SLOO�RU�DERUWLRQ�OLEHUDOL]DWLRQ�ODZV��DQG�LQ�FROXPQ݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ����௜௖௥ሺ௧ି௔௚௘ାଶ଴ሻ�

RQO\�XVHV�DERUWLRQ�OLEHUDOL]DWLRQ�ODZV��(VWLPDWHV�LQ�3DQHO�%��$SSHQGL[�7DEOH�$����VKRZ�WKDW�JUHDWHU�

H[SRVXUH�WR�UHSURGXFWLYH�KHDOWK�ODZV�ZKHQ�UHVSRQGHQWV�ZHUH�LQ�WKHLU���V�LV�DVVRFLDWHG�ZLWK�ORZHU�

OLNHOLKRRG� RI� EHLQJ� D� PRWKHU� XS� WR� WZR� GHFDGHV� ODWHU� ZLWK� FRHIILFLHQWV� DOZD\V� VWDWLVWLFDOO\�

VLJQLILFDQW�DW�WKH����OHYHO��7KH�UHVXOWV�VXJJHVW�WKDW�WKH݊݋݅ݐܽݖ݈݅ܽݎܾ݁݅ܮ��௜௖௥ሺ௧ି௔௚௘ାଶ଴ሻ�LQGLFDWRU�LV�

�
���$V�WKLV�DX[LOLDU\�UHJUHVVLRQ�GRHV�QRW�LQFOXGH�WKH�QRQ�WUDGLWLRQDO�QRUPV�YDULDEOH��ZH�DUH�DEOH�WR�XVH�DOO�VHYHQ�ZDYHV��
LQFUHDVLQJ�VDPSOH�VL]H�DQG�PD[LPL]LQJ�H[RJHQRXV�YDULDWLRQ�WR�LGHQWLI\�WKH�HIIHFW�RI�WKH�GHJUHH�RI�UHSURGXFWLYH�KHDOWK�
OLEHUDOL]DWLRQ�ODZV�RQ�WKH�GHFLVLRQ�WR�KDYH�D�FKLOG��
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LPSRUWDQW�WR�H[SODLQ�PDWHUQLW\�GHFLVLRQV��$ORQH��LW�LQFUHDVHV�WKH�SVHXGR�5�VTXDUHG�RI�WKH�DX[LOLDU\�

PRGHO�E\�����WR������LPSO\LQJ�WKDW�LQGLYLGXDO�H[SRVXUH�WR�SLOO�DQG�DERUWLRQ�OLEHUDOL]DWLRQV�JLYH�

D�QRQ�QHJOLJLEOH�FRQWULEXWLRQ�WR�DFWXDO�PRWKHUKRRG�GHFLVLRQV���

)URP�WKH�ILUVW�VWDJH�LQ�HTXDWLRQ�����DERYH��ZH�HVWLPDWH�WKH�SUHGLFWHG�SUREDELOLW\�RI�KDYLQJ�

D�FKLOG��݈݈݄ܵ݉ܽܥ�ଓ݈݀෣ ௜௖௥௧
௔ିଶ଼�IRU�DOO�����WR����\HDU�ROG�IHPDOHV�LQ�RXU�VDPSOH��DQG�XVH�VXFK�SUHGLFWHG�

HVWLPDWRU�LQ�WKH�HTXDWLRQ�����EHORZ��

௜ܻ௖௥௧
௔ିଶ଼ ൌ ܽ଴ ൅ ܽଵܰܶ෣ܰ௖௥௧

௔ ൅ ܽଶ݈݈݄ܵ݉ܽܥ�ଓ݈݀෣ ௜௖௥௧
௔ିଶ଼ ൅�ܽଷሺܰܶ෣ܰ௖௥௧

௔ כ ଓ݈݀෣݄ܥ�݈݈ܽ݉ܵ ௜௜௖௥௧
௔ିଶ଼ሻ ൅

ܺ௜௖௥௧௔ିଶ଼ᇱߛ ൅ ܼᇱ௖௥௧ߜ ൅ ௔ߣ ൅ ߮௥ ൅ ߶௖௧ ൅ ��௜௖௥௧௔ିଶ଼ߝ � � � � �

� ����

2XU�HVWLPDWH�RI�LQWHUHVW��ܽଷෞ ��FDSWXUHV�WKH�DVVRFLDWLRQ�EHWZHHQ�SUHGLFWHG�QRQ�WUDGLWLRQDO�QRUPV�RI�

WKH� JUDQGPRWKHUV¶� FRKRUWV� DQG� SUHGLFWHG� PRWKHUKRRG� SUREDELOLW\� UHODWLYH� WR� FKLOGOHVV� ZRPHQ�

�FRQGLWLRQDO�RQ� WKH� LQFOXGHG�FRYDULDWHV���:H�DUJXH� WKDW� WKH� DFWXDO� UHDOL]DWLRQ�RI� D�PRWKHUKRRG�

RXWFRPH� GHSHQGV� RQ� WKH� GLUHFW� H[SRVXUH� RI� RXU� IHPDOH� UHVSRQGHQWV� WR� UHSURGXFWLYH�KHDOWK�

OLEHUDOL]DWLRQ�ODZV�LPSOHPHQWHG�LQ�WKHLU�FRXQWU\�DW�WKH\�ZHUH����\HDUV�ROG��2XU�DVVXPSWLRQ�LV�WKDW�

WKH�FRXQWU\¶V�GHJUHH�RI�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ZKHQ�WKH�UHVSRQGHQW�ZDV����\HDUV�ROG�LV�

FRUUHODWHG�ZLWK�ZRPHQ¶V�GHFLVLRQ�WR�EHFRPH�PRWKHUV��KRZHYHU��FRQWUDU\�WR�WKH�DFWXDO�GHFLVLRQ�WR�

KDYH�D�FKLOG��WKH�FRXQWU\¶V�GHJUHH�RI�UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ZKHQ�UHVSRQGHQW�ZDV����

�L�� LV� QRW� �FRQWHPSRUDQHRXVO\�� DIIHFWHG� E\� ODERU� PDUNHW� RXWFRPHV� DQG� �LL�� LV� OLNHO\� WR� DIIHFW�

ZRPHQ¶V�GHFLVLRQ�WR�ZRUN�RQO\�WKURXJK�PRWKHUKRRG���

:KLOHߙ�ଷෞ�HVWLPDWHG�IURP�HTXDWLRQ�����PHDVXUHG�WKH�HIIHFW�RI�WKH�SUHGLFWHG�QRQ�WUDGLWLRQDO�

JHQGHU�QRUP�E\�PRWKHUKRRG�VWDWXV��ܽଷෞ�� HVWLPDWHG�IURP�HTXDWLRQ� ����PHDVXUHV� WKH�HIIHFW�RI� WKH�

SUHGLFWHG� QRQ�WUDGLWLRQDO� JHQGHU� QRUP� E\� SUHGLFWHG� H[SRVXUH� WR� PRWKHUKRRG� EDVHG� RQ�

OLEHUDOL]DWLRQ� ODZV� ZKHQ� UHVSRQGHQW� ZDV� ��� \HDUV� ROG�� 1RWLFH� DOVR� WKDW� LGHQWLILFDWLRQ� RI� ERWK�

ܰܶ෣ܰ௖௥௧
௔ �DQG� ଓ݈݀෣݄ܥ�݈݈ܽ݉ܵ ௜௖௥௧

௔ିଶ଼ �LQ� HTXDWLRQ� ���� FRPHV� IURP� H[SRVXUH� WR� UHSURGXFWLYH� KHDOWK�

OLEHUDOL]DWLRQ�ODZV�IURP�HTXDWLRQV�����DQG������ܰܶ෣ܰ௖௥௧
௔ �LV�LGHQWLILHG�E\�FKDQJHV�LQ�WKH�GHJUHH�RI�

OLEHUDOL]DWLRQ� WDNLQJ� SODFH� EHWZHHQ� ����� DQG� ������ ZKLOH� ଓ݈݀෣݄ܥ�݈݈ܽ݉ܵ ௜௖௥௧
௔ିଶ଼ �LV� LGHQWLILHG� E\�

FKDQJHV� LQ� OLEHUDOL]DWLRQ� RFFXUULQJ� EHWZHHQ� ����� DQG� ������ 7KLV� LPSOLHV� WKDW� DQ\� FKDQJH� LQ�

OLEHUDOL]DWLRQ� WDNLQJ� SODFH� LQ� FRXQWU\� F� EHWZHHQ� ����� DQG� ����� DFWXDOO\� FRQWULEXWHV� WR� WKH�

LGHQWLILFDWLRQ�RI�ERWK�LQGLFDWRUV��6XFK�DQ�RYHUODS�LV�QRW�DQ�LVVXH�LQ�WHUPV�RI�LGHQWLILFDWLRQ�DV�WKHUH�
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DUH�VWLOO�UHIRUPV�GXULQJ�����������DQG������������ZKLFK�DOORZ�WR�VHSDUDWHO\�LGHQWLI\�WKH�HIIHFW�RI�

ܰܶ෣ܰ௖௥௧
௔ �DQG�݈݈݄ܵ݉ܽܥ�ଓ݈݀෣ ௜௖௥௧

௔ିଶ଼�LQ�HTXDWLRQ������

7DEOH��� UH�HVWLPDWHV�7DEOH���EXW� UHSODFLQJ�REVHUYHG�PDWHUQLW\�VWDWXV�ZLWK� WKH�SUHGLFWHG�

H[SRVXUH�WR�PDWHUQLW\��݈݈݄ܵ݉ܽܥ�ଓ݈݀෣ ௜௖௥௧
௔ିଶ଼ǡ�HVWLPDWHG�IURP�WKH�DX[LOLDU\�UHJUHVVLRQ������,Q�&ROXPQ�

��ZH�UHSRUW�UHVXOWV�XVLQJ�WKH�REVHUYHG�ܰܶ ௖ܰ௥௧
௔ ��&ROXPQV���DQG���SUHVHQW�UHVXOWV�IURP�HVWLPDWLQJ�

PRGHO�����LQ�ZKLFK��LQ�DGGLWLRQ�WR�DGGUHVVLQJ�HQGRJHQRXV�PRWKHUKRRG��WKH�SRWHQWLDOO\�HQGRJHQRXV�

QRQ�WUDGLWLRQDO� JHQGHU� QRUPV� YDULDEOH� KDV� EHHQ� UHSODFHG� ZLWK� LWV� SUHGLFWHG� PHDVXUH��ܰܶ෣ܰ௖௥௧
௔ ��

HVWLPDWHG�IURP�WKH�DX[LOLDU\�HTXDWLRQ������7KH�GLIIHUHQFH�LQ�WKH�VSHFLILFDWLRQ�XVHG�LQ�FROXPQV���

DQG���LV�WKDW�WKH�IRUPHU�H[SORLWV�YDULDWLRQ�LQ�H[SRVXUH�WR�ERWK�WKH�SLOO�DQG�WKH�DERUWLRQ�OLEHUDOL]DWLRQ�

ODZV��ZKHUHDV�WKH�ODWWHU�RQO\�H[SORLWV�YDULDWLRQ�LQ�H[SRVXUH�WR�DERUWLRQ�OLEHUDOL]DWLRQ�ODZV��&ROXPQ�

��LQ�3DQHO�$�LQ�7DEOH���UH�HVWLPDWHV�WKH�PRGHO�XVHG�LQ�FROXPQ���EXW�RQO\�LQFOXGLQJ�LQ�WKH�VDPSOH�

UHVSRQGHQWV�ZKR�ZHUH�ERUQ� DIWHU� VXFK� OHJDOL]DWLRQV� WRRN�SODFH�� DQG�FROXPQ��� UH�HVWLPDWHV� WKH�

VSHFLILFDWLRQ�LQ�FROXPQ���H[FOXGLQJ�UHVSRQGHQWV�IURP�FRXQWULHV�LQ�ZKLFK�JUDQGPRWKHUV�ZHUH�QRW�

DIIHFWHG�E\�DQ\�FKDQJHV�LQ�WKH�UHSURGXFWLYH�KHDOWK�ODZV�ZKHQ�WKH\�ZHUH�LQ�WKHLU���V��

,Q�ILYH�RXW�RI�VL[�VSHFLILFDWLRQV��ܽଷෞ�LV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����SHUFHQW�

OHYHO�RU�ORZHU�FRQVLVWHQW�ZLWK�HDUOLHU�ILQGLQJV�WKDW�OLYLQJ�LQ�UHJLRQV�ZLWK�PRUH�SURJUHVVLYH�JHQGHU�

QRUPV�DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUW�LV�DVVRFLDWHG�ZLWK�D�VPDOOHU�PRWKHUKRRG�HPSOR\PHQW�JDS��

&UXFLDOO\��ZKHQ�DOO�VL[�VSHFLILFDWLRQV�DUH�HVWLPDWHG�XVLQJ�IDWKHUV�DQG�FKLOGOHVV�PHQ��VKRZQ�LQ�3DQHO�

%�LQ�7DEOH�����ܽଷෞLV�]HUR�DQG�QRW�VWDWLVWLFDOO\�VLJQLILFDQW���

%DVHG� RQ� RXU� SUHIHUUHG� VSHFLILFDWLRQ�� VKRZQ� LQ� FROXPQ� ��� 3DQHO� $� LQ� 7DEOH� ��� D� RQH�

VWDQGDUG� GHYLDWLRQ� LQFUHDVH� LQ� WKH� SUHGLFWHG� DYHUDJH� GLVDJUHHPHQW� RQ� WKH� SULRULW\� RI� PDOH�

HPSOR\PHQW�ZKHQ�MREV�DUH�VFDUFH�RI�ZRPHQ�LQ� WKH�JUDQGPRWKHUV¶�FRKRUW� LV�DVVRFLDWHG�ZLWK�DQ�

LQFUHDVH� LQ� WKH� PDWHUQDO� HPSOR\PHQW� RI� � ����� SHUFHQWDJH� SRLQWV²QRWH� WKDW� WKH� SUHGLFWHG�

SUREDELOLW\�RI�EHFRPLQJ�PRWKHUV�DYHUDJHV�����DV�VKRZQ�LQ�7DEOH�$���LQ�WKH�$SSHQGL[����7KLV�LV�

HTXLYDOHQW�WR�D�UHGXFWLRQ�RI�DERXW����SHUFHQW�LQ�WKH�DYHUDJH�PRWKHUKRRG�HPSOR\PHQW�JDS�LQ�RXU�

VDPSOH�RI����SHUFHQWDJH�SRLQWV�����

$IWHU�DGGUHVVLQJ�WKH�HQGRJHQHLW\�RI�PRWKHUKRRG��WKH�HIIHFW�RI�JUDQGPRWKHUV¶�FRKRUW�QRQ�

WUDGLWLRQDO�QRUPV�LQFUHDVHV�E\����SHUFHQW²DV�D�RQH�VWDQGDUG�GHYLDWLRQ�LQFUHDVH�LQ�QRQ�WUDGLWLRQDO�

�
���7KLV�LV�FDOFXODWHG�DV��ܽଷ כ ௌ௧஽௘௩ݏ݂݈݁݅݁ܤ݈ܽ݊݋݅ݐ݅݀ܽݎܶ݊݋ܰ כ ଓ݈݀෣݄ܥ�݈݈ܽ݉ܵ ௌ௧஽௘௩ ൌ ͲǤͷͳͷ כ �ͲǤ͸Ͷ͸ כ ͲǤʹͺ ൌ ͲǤͲͻͳ͹�
�
����7KLV�LV�FDOFXODWHG�DV�௔యכே்ே

෣ೄ೟ವ೐ೡכௌ௠௔௟௟�஼௛ప௟ௗ෣ ೄ೟ವ೐ೡ
ெ௢௧௛௘௥௛௢௢ௗ�ீ௔௣ಾ೐ೌ೙

ൌ ଴Ǥହଵହכ�଴Ǥ଺ସସכ଴Ǥଶ଼ଵ
ି଴Ǥଵଵ଺

ൌ ଴Ǥ଴ଽଷ
ି଴Ǥଵଵ଺

ൌ െͲǤͺͲ͵�
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QRUPV�UHGXFHG�WKH�PRWKHUKRRG�HPSOR\PHQW�E\����SHUFHQW�SULRU�WR�FRUUHFWLQJ�IRU�WKH�HQGRJHQHLW\�

RI�PRWKHUKRRG��FROXPQ����3DQHO�$�LQ�7DEOH�����DQG�E\����SHUFHQW�DIWHU�FRUUHFWLQJ�IRU�PRWKHUKRRG�

HQGRJHQHLW\��FROXPQ����3DQHO�$�LQ�7DEOH�������

2QFH� ZH� FRUUHFW� IRU� WKH� HQGRJHQHLW\� RI� PRWKHUKRRG�� WKH� DVVRFLDWLRQ� EHWZHHQ�

JUDQGPRWKHU¶V� FRKRUW� JHQGHU� QRUPV� DQG� FKLOGOHVV� ZRPHQ� HPSOR\PHQW� �FDSWXUHG� E\� ܽଵෞ �� LV�

FRQVLGHUDEO\�VPDOOHU�DQG�QR�ORQJHU�VWDWLVWLFDOO\�VLJQLILFDQW��,Q�RXU�SUHIHUUHG�VSHFLILFDWLRQ��ܽଵෞ�JRHV�

IURP������� �VLJQLILFDQW� DW� WKH����SHUFHQW� OHYHO�� LQ�FROXPQ����3DQHO�$� LQ�7DEOH��� WR������� �QRW�

VWDWLVWLFDOO\�VLJQLILFDQW��LQ�FROXPQ����3DQHO�$�LQ�7DEOH����7KLV�VXJJHVW�WKDW�QRQ�WUDGLWLRQDO�JHQGHU�

QRUPV�PHGLDWH�RQ�IHPDOH�HPSOR\PHQW�PDLQO\�YLD�PRWKHUKRRG��ZKLFK�EULQJV�D�QRYHO�LQVLJKW�LQ�WKLV�

OLWHUDWXUH�RQ�FXOWXUH�DQG�IHPDOH�HPSOR\PHQW��

�

�

9,�� &RQFOXVLRQ��
8VLQJ�LQGLYLGXDO�OHYHO�GDWD�IURP�WKH�(XURSHDQ�6RFLDO�6XUYH\��ZH�VWXG\�WKH�UHOHYDQFH�RI�JHQGHU�QRUPV�LQ�

DFFRXQWLQJ�IRU�WKH�PRWKHUKRRG�HPSOR\PHQW�JDS�DFURVV�����(XURSHDQ�1876��UHJLRQV��RYHU����FRXQWULHV��

IRU�WKH�����������SHULRG��7KH�JHQGHU�QRUP�YDULDEOH�LV�WDNHQ�IURP�D�TXHVWLRQ�RQ�ZKHWKHU�³PHQ�VKRXOG�KDYH�

PRUH�ULJKW�WR�D�MRE�WKDQ�ZRPHQ�ZKHQ�MREV�DUH�VFDUFH´�DQG�UHSUHVHQWV�WKH�DYHUDJH�H[WHQW�RI�GLVDJUHHPHQW�

�RQ�D�VFDOH���WR����RI�ZRPHQ�EHORQJLQJ�WR�WKH�³JUDQGPRWKHUV´�FRKRUW��:H�DGGUHVV�WKH�SRWHQWLDO�HQGRJHQHLW\�

RI� RXU� JHQGHU� QRUPV� PHDVXUH� ZLWK� DQ� LQGH[� RI� WKH� GHJUHH� RI� UHSURGXFWLYH� KHDOWK� OLEHUDOL]DWLRQ� ZKHQ�

JUDQGPRWKHUV�ZHUH����\HDUV�ROG��:H�DOVR�DFFRXQW�IRU� WKH�HQGRJHQHLW\�RI�PRWKHUKRRG�ZLWK� WKH� OHYHO�RI�

UHSURGXFWLYH�KHDOWK�OLEHUDOL]DWLRQ�ZKHQ�PRWKHUV�ZHUH����\HDUV�ROG��:H�ILQG�D�UREXVW�SRVLWLYH�DVVRFLDWLRQ�

EHWZHHQ�SURJUHVVLYH�EHOLHIV�DPRQJ�WKH�JUDQGPRWKHUV¶�FRKRUW�DQG�PRWKHUV¶�OLNHOLKRRG�WR�ZRUN�ZKLOH�KDYLQJ�

D�VPDOO�FKLOG����WR���\HDUV�ROG��UHODWLYH�WR�VLPLODU�ZRPHQ�ZLWKRXW�FKLOGUHQ��1R�VLPLODU�DVVRFLDWLRQ�LV�IRXQG�

DPRQJ�PHQ��2XU�DQDO\VLV�XQGHUVFRUHV�WKH�UROH�RI�JHQGHU�QRUPV�DQG�PDWHUQDO�HPSOR\PHQW��VXJJHVWLQJ�WKDW�

QRQ�WUDGLWLRQDO�JHQGHU�QRUPV�PHGLDWH�RQ�WKH�HPSOR\PHQW�JHQGHU�JDS�PDLQO\�YLD�PRWKHUKRRG��

�

5HIHUHQFHV��

$QGHUVRQ��'HERUDK�-���0HOLVVD�%LQGHU��DQG�.DWH�.UDXVH���������7KH�0RWKHUKRRG�:DJH�3HQDOW\��:KLFK�
0RWKHUV�3D\�LW�DQG�:K\"��$PHULFDQ�(FRQRPLF�5HYLHZ�3DSHUV�DQG�3URFHHGLQJV���^����������
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$QGHUVRQ��'HERUDK�-���0HOLVVD�%LQGHU��DQG�.DWH�.UDXVH����������7KH�0RWKHUKRRG�:DJH�3HQDOW\�
5HYLVLWHG��([SHULHQFH��+HWHURJHQHLW\��:RUN�(IIRUW�DQG�:RUN�6FKHGXOH�)OH[LELOLW\���,QGXVWULDO�DQG�
/DERU�5HODWLRQV�5HYLHZ����������������

$QGUHVHQ��0DUWLQ�(��DQG�(PLO\�1L[��³:KDW�&DXVHV�WKH�&KLOG�3HQDOW\"�(YLGHQFH�IURP�6DPH�6H[�&RXSOHV�
DQG�3ROLF\�5HIRUPV�´�7HFKQLFDO�5HSRUW��'LVFXVVLRQ�3DSHUV������6WDWLVWLFV�1RUZD\��5HVHDUFK�
'HSDUWPHQW��������

$QJULVW��-��'��DQG�.��/DQJ��������'RHV�6FKRRO�,QWHJUDWLRQ�*HQHUDWH�3HHU�(IIHFWV"�(YLGHQFH�IURP�
%RVWRQ¶V�0HWFR�3URJUDP��$PHULFDQ�(FRQRPLF�5HYLHZ�����������±����

$QJULVW�	�-|UQ�6WHIIHQ�3LVFKNH���������0RVWO\�+DUPOHVV�(FRQRPHWULFV��$Q�(PSLULFLVW
V�&RPSDQLRQ���
(FRQRPLFV�%RRNV��3ULQFHWRQ�8QLYHUVLW\�3UHVV��HGLWLRQ����QXPEHU�������$SULO��

1LNROD\�$QJHORY��3HU�-RKDQVVRQ��DQG�(ULFD�/LQGDKO���3DUHQWKRRG�DQG�WKH�*HQGHU�*DS�LQ�3D\���-RXUQDO�RI�
/DERU�(FRQRPLFV�����QR�����-XO\�����������������

$QWHFRO��+HDWKHU���������³$Q�([DPLQDWLRQ�RI�&URVV�&RXQWU\�'LIIHUHQFHV�LQ�WKH�*HQGHU�*DS�LQ�/DERU�
)RUFH�3DUWLFLSDWLRQ�5DWHV�´�/DERXU�(FRQRPLFV��������������

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

%HUWUDQG��0���.DPHQLFD��(���	�3DQ��-����������*HQGHU�LGHQWLW\�DQG�UHODWLYH�LQFRPH�ZLWKLQ�
KRXVHKROGV��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������������������

%LIXOFR��5���)OHWFKHU��-��0���DQG�6��/��5RVV��������7KH�HIIHFW�RI�FODVVPDWH�FKDUDFWHULVWLFV�RQ�SRVW�
VHFRQGDU\�RXWFRPHV��(YLGHQFH�IURP�WKH�$GG�+HDOWK��$PHULFDQ�(FRQRPLF�-RXUQDO��(FRQRPLF�
3ROLF\�������������

%ODX��)��'���	�.DKQ��/��0����������7KH�86�JHQGHU�SD\�JDS�LQ�WKH�����V��6ORZLQJ�FRQYHUJHQFH��,/5�
5HYLHZ����������������

%ODX��)UDQFLQH�'���/DZUHQFH�0��.DKQ��$OEHUW�<XQJ�+VX�/LX��DQG�.HUU\�/��3DSSV��������³7KH�
7UDQVPLVVLRQ�RI�:RPHQ¶V�)HUWLOLW\��+XPDQ�&DSLWDO��DQG�:RUN�2ULHQWDWLRQ�DFURVV�,PPLJUDQW�
*HQHUDWLRQV�´�-RXUQDO�RI�3RSXODWLRQ�(FRQRPLFV����������±����

%RHOPDQQ��%DUEDUD��$QQD�5DXWH��DQG�8WD�6FK|QEHUJ��³:LQG�RI�&KDQJH"�&XOWXUDO�'HWHUPLQDQWV�RI�
0DWHUQDO�/DERU�6XSSO\�´�:RUNLQJ�3DSHU�������

&RUUHLD��6HUJLR���������,95(*+')(��6WDWD�PRGXOH�IRU�H[WHQGHG�LQVWUXPHQWDO�YDULDEOH�UHJUHVVLRQV�ZLWK�
PXOWLSOH�OHYHOV�RI�IL[HG�HIIHFWV���6WDWLVWLFDO�6RIWZDUH�&RPSRQHQWV�6��������%RVWRQ�&ROOHJH�
'HSDUWPHQW�RI�(FRQRPLFV��

&RUWpV��3DWULFLD�DQG�-HVVLFD�3DQ��������³&KLOGUHQ�DQG�WKH�5HPDLQLQJ�*HQGHU�*DSV�LQ�WKH�/DERU�0DUNHW´�
LQ�SUHSDUDWLRQ�IRU�WKH�-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH��1%(5�:RUNLQJ�3DSHU���������

)HUQiQGH]��5DTXHO��������³:RPHQ��:RUN�DQG�&XOWXUH�´�-RXUQDO�RI�WKH�(XURSHDQ�(FRQRPLF�$VVRFLDWLRQ�
����������±����
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)HUQiQGH]��5DTXHO��DQG�$OHVVDQGUD�)RJOL��DQG�&ODXGLD�2OLYHWWL����������³0RWKHUV�DQG�6RQV��3UHIHUHQFH�
)RUPDWLRQ�DQG�)HPDOH�/DERU�)RUFH�'\QDPLFV�´��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������������

)HUQiQGH]��5DTXHO��DQG�$OHVVDQGUD�)RJOL��������³&XOWXUH��$Q�(PSLULFDO�,QYHVWLJDWLRQ�RI�%HOLHIV��:RUN��
DQG�)HUWLOLW\�´�$PHULFDQ�(FRQRPLF�-RXUQDO��0DFURHFRQRPLFV����������±����

)HUQiQGH]�.UDQ]�'DQLHO�	�$LWRU�/DFXHVWD�	�1~ULD�5RGUtJXH]�3ODQDV���������7KH�0RWKHUKRRG�(DUQLQJV�
'LS��(YLGHQFH�IURP�$GPLQLVWUDWLYH�5HFRUGV���-RXUQDO�RI�+XPDQ�5HVRXUFHV��YRO���������SDJHV�����
�����

)HUQiQGH]�.UDQ]�'DQLHO�	�1~ULD�5RGUtJXH]�3ODQDV��������³7RR�)DPLO\�)ULHQGO\"�7KH�&RQVHTXHQFHV�RI�
3DUHQWV
�5LJKW�WR�5HTXHVW�3DUW�7LPH�:RUN��´�-RXUQDO�RI�3XEOLF�(FRQRPLFV��������9RO�������

)LQOD\��-RFHO\Q��'DYLG�&DQQLQJ��	�-XQH�3R��������³5HSURGXFWLYH�+HDOWK�/DZV�$URXQG�WKH�:RUOG������
SUHVHQW´��KWWSV���GRL�RUJ��������'91��:.0;.��+DUYDUG�'DWDYHUVH��9���

)RUWLQ��1��0��������*HQGHU�UROH�DWWLWXGHV�DQG�WKH�ODERXU�PDUNHW�RXWFRPHV�RI�ZRPHQ�DFURVV�2(&'�
FRXQWULHV��2[IRUG�5HYLHZ�RI�(FRQRPLF�3ROLF\������������������

*ROGLQ�&��7KH�8�6KDSHG�)HPDOH�/DERU�)RUFH�)XQFWLRQ�LQ�(FRQRPLF�'HYHORSPHQW�DQG�(FRQRPLF�
+LVWRU\��,Q��6FKXOW]�73�,QYHVWPHQW�LQ�:RPHQ¶V�+XPDQ�&DSLWDO�DQG�(FRQRPLF�'HYHORSPHQW��
8QLYHUVLW\�RI�&KLFDJR�3UHVV���������SS���������

*ROGLQ��&��������$�JUDQG�JHQGHU�FRQYHUJHQFH��,WV�ODVW�FKDSWHU��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��������
�����������

*ROGLQ��&ODXGLD�DQG�/DZUHQFH�)��.DW]��������7KH�SRZHU�RI�WKH�SLOO��2UDO�FRQWUDFHSWLYHV�DQG�ZRPHQ
V�
FDUHHU�DQG�PDUULDJH�GHFLVLRQV��-RXUQDO�RI�3ROLWLFDO�(FRQRP\������������������

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

.OHYHQ��+���&��/DQGDLV��-��3RVFK��$��6WHLQKDXHU�DQG�-��=ZHLP�OOHU������E���³&KLOG�3HQDOWLHV�DFURVV�
&RXQWULHV��(YLGHQFH�DQG�([SODQDWLRQV´��$PHULFDQ�(FRQRPLF�5HYLHZ�3DSHUV�DQG�3URFHHGLQJV��YRO��
��������������

.X]LHPNR��,O\DQD��-HVVLFD�3DQ��-HQQ\�6KHQ��DQG�(ERQ\D�:DVKLQJWRQ��������³7KH�0RPP\�(IIHFW��'R�
:RPHQ�$QWLFLSDWH�WKH�(PSOR\PHQW�(IIHFWV�RI�0RWKHUKRRG"´�1%(5�:RUNLQJ�3DSHU���������

/DY\��9���DQG�6FKORVVHU��$��������0HFKDQLVPV�DQG�LPSDFWV�RI�JHQGHU�SHHU�HIIHFWV�DW�VFKRRO��$PHULFDQ�
(FRQRPLF�-RXUQDO��$SSOLHG�(FRQRPLFV������������
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Figure 1: NTN Sample Average 2004-2016 by Cohort

Notes: Non-traditional norm (NTN) represented in the Y axis refers to the average extent of disagreement (1-5 scale) to the statement ‘when jobs are scarce,

men should have more right to a job than women’ within the ESS region at the NUTS-2 level. Non traditional norm is measured as the average extent of

disagreement (1-5 scale) to the statement ‘when jobs are scarce, men should have more right to a job than women’ within the ESS region. The lines plot

average norms over ESS round 2004, 2008, 2010 and 2016 for the two cohorts of grandmothers aged 48-57 y.o., and grandmothers aged 58-68 y.o.
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Figure 2: NTN, Cross-Regional Variation by Cohort

Notes: Non-traditional norm (NTN) represented in the Y axis refers to the average extent of disagreement (1-5 scale) to the statement ‘when jobs are scarce,

men should have more right to a job than women’ within the NUTS2 region, in a given year (i.e. 2004,2008,2010,2016). On the Y axis the average norm

measured across grandmothers aged 58-68 Y.O. On the X-axis the average norm across grandmothers aged 48-57 Y.O. The graph plots the total variation

(regional and overtime) within the sample.
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Figure 3: First Child Employment Penalties and Elicited Gender Norms

(a) Non-mothers to mothers

(b) Fathers to mothers

Notes: Non-traditional norm (NTN) represented in the X axis is measured as the average extent of disagreement (1-5 scale) to the statement ‘when jobs are

scarce, men should have more right to a job than women’ within the ESS region at the NUTS-2 level. The Y axis in figure 3a shows differences in average

employment rates between mothers (first child 0-5 Y.O.) and non-mothers within each region. The Y axis in figure 3b shows the differences in average

employment rates between mothers (first child 0-5 Y.O.) and fathers.
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Table 1: Balancing Test

Mothers Non-Mothers Fathers Non-Fathers

(1) (2) (3) (4)

Individual Controls

Tertiary ed. 0.011 0.017 –0.019 –0.022

(0.039) (0.029) (0.039) (0.019)

Secondary ed. –0.029 0.001 0.030 0.027

(0.039) (0.024) (0.038) (0.026)

Age 0.093 0.135 0.070 –0.179

(0.211) (0.151) (0.253) (0.108)

Age squared 6.786 10.384 5.383 –9.949

(13.640) (8.913) (16.759) (7.081)

Never married 0.054 0.034⇤ 0.028 0.009

(0.033) (0.020) (0.031) (0.017)

No longer married 0.016 0.003 0.019 0.002

(0.016) (0.012) (0.023) (0.010)

Ever unemployed in 5 yrs 0.027 –0.035⇤ –0.057⇤⇤ –0.002

(0.022) (0.018) (0.029) (0.018)

Household Income 0.043 –0.017 –0.058 –0.006

(0.055) (0.054) (0.082) (0.034)

Parental Controls

Father working 0.013 –0.013 0.003 0.010

(0.022) (0.012) (0.030) (0.015)

Mother working –0.068⇤ 0.035 –0.041 0.014

(0.036) (0.026) (0.041) (0.023)

Regional Controls

Population 0.012 0.017 0.016 0.017

(0.015) (0.016) (0.018) (0.016)

Fertility rate 0.001 0.001 –0.006 –0.001

(0.004) (0.004) (0.005) (0.004)

Share with tertiary ed. 0.232 0.047 –0.143 0.056

(0.148) (0.126) (0.155) (0.121)

Unemployment rate 0.121 0.176 0.099 0.134

(0.143) (0.145) (0.174) (0.140)

Notes: The table shows the relationship between the non-traditional norm (NTN) which is the dependent variable and the particular individual, parental

or regional control over different samples. Column [1] reports the correlation in the sample of mothers (with first child 0-5 Y.O.); column [2] reports the

correlation for the sample of non-mothers; columns [3] and [4] consider the samples of fathers (first child 0-5 Y.O.) and non-fathers, respectively. All

specifications include a dummy for the age group 20 to 30 year old, as well as country-by-year and regional dummies. Robust standard errors, clustered at

the regional level in parentheses. Significance levels: *: 10% **: 5% ***: 1%
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Figure 4: Grandmothers’ exposure to Contraceptive Pill and Abortion Liberalization

Notes: On the X axis the year of the ESS round 2002-2018. On The Y axis the degree of average degree of reproductive health laws liberalization

(contraceptive pill and abortion) to which the cohort of grandmothers in the region was exposed to at the age of 20 y.o. (max=1). Each dot indicates the

average exposure of grandmothers in the corresponding cohort in the region. Authors’ calculation on data from ESS and Finlay, Canning, and Po (2012).
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Table 2: Non-Traditional Norm (NTN) and Employment - Motherhood Gap Estimator

Panel (A) Dep. variable: employment of women (20-40 Y.O.)

(1) (2) (3) (4) (5) (6)

NTN 0.031⇤

(0.016)

NTN x Child 0.053⇤⇤

(0.024)
\NTN 0.172⇤⇤ 0.134 0.211⇤⇤ 0.222⇤⇤ 0.156⇤

(0.084) (0.089) (0.089) (0.101) (0.089)
\NTN x Child 0.055⇤⇤ 0.057⇤⇤ 0.083⇤⇤⇤ 0.082⇤⇤⇤ 0.087⇤⇤⇤

(0.026) (0.026) (0.027) (0.029) (0.028)

Child –0.411⇤⇤⇤ –0.388⇤⇤⇤ –0.396⇤⇤⇤ –0.459⇤⇤⇤ –0.471⇤⇤⇤ –0.462⇤⇤⇤

(0.091) (0.091) (0.092) (0.094) (0.101) (0.097)

Observations 14476 14476 14476 8629 7233 8166

Panel (B) Dep. variable: employment of men (20-40 Y.O.)

(1) (2) (3) (4) (5) (6)

NTN –0.008

(0.016)

NTN x Child 0.009

(0.009)
\NTN 0.147⇤ 0.127 0.143 0.159 0.195⇤⇤

(0.085) (0.090) (0.095) (0.099) (0.094)
\NTN x Child –0.001 –0.001 –0.004 –0.013 0.002

(0.006) (0.007) (0.010) (0.011) (0.009)

Child –0.017 0.019 0.021 0.038 0.066⇤ 0.020

(0.038) (0.022) (0.023) (0.034) (0.039) (0.032)

Observations 15998 15998 15998 9273 7727 8760
\NTN predicted from Pill & Abortion No Yes No Yes Yes Yes
\NTN predicted from Abortion only No No Yes No No No

Respondent born after abortion legalization No No No Yes Yes Yes

Respondent born after pill legalization No No No No Yes No

no reform countries dropped No No No No No Yes

Notes: The sample includes male and female respondents aged 20-40 years old. In all specifications the dependent variable is a dummy variable equal to 1

if individual is employed and 0 otherwise. Child stands for Small Child in equation (3) in the main text. In Column [1], NTN refers to the average NTN for

each ESS round (2004, 2008, 2010 and 2016) in the region. In Column [2], we report results when we use \NTN predicted from Column [1] of Table A-3.

In Column [3], we report results when we use the predicted \NTN from Column [3] of Table A-3. For estimates in Column [4], we drop from the sample

respondents born before the legalization of abortion, and in Column [5] we also drop respondents born before the legalization of the contraceptive pill. For

estimates in Column [6], we drop from the sample countries that do not exhibit variation in the exposure indicator. All specifications include an extensive set

of individual characteristics (i.e. tertiary and secondary education dummies, age, age-squared, two dummies for marital status, a dummy for being in a low

income household, dummy for own unemployment experience), parental characteristics (two dummies father, mother working when the respondent was 14)

and regional characteristics (total population, fertility rate, unemployment rate and share of tertiary educated). All specifications include regional and country

by year FE. Standard errors clustered at the regional level in parentheses. Significance levels: *: 10% **: 5% ***: 1%
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Table 3: Robustness Checks

(1) (2)

Women 20-40 Men 20-40

Panel A: Controlling for Cohort Non-Traditional Belief
\NTN x Child 0.077⇤⇤⇤ 0.001

(0.028) (0.009)

Own Cohort NTN Belief 0.184⇤⇤⇤ 0.018

(0.040) (0.038)

Own personal Belief 0.007 –0.008

(0.008) (0.009)

Panel B: Controlling for Own Religious Intensity
\NTN x Child 0.087⇤⇤⇤ 0.003

(0.028) (0.009)

Own Religious Intensity –0.005 –0.022

(0.020) (0.024)

Panel C: Alternative Outcome: Labour Participation
\NTN x Child 0.086⇤⇤⇤ –0.006

(0.026) (0.009)

Panel D: Alternative Outcome: Log Hours Worked
\NTN x Child 0.321⇤⇤⇤ 0.017

(0.107) (0.035)

Panel E: Without Regional Controls
\NTN x Child 0.086⇤⇤⇤ 0.002

(0.028) (0.009)

Panel F: Without Parental Controls
\NTN x Child 0.087⇤⇤⇤ 0.002

(0.028) (0.009)

Panel G: Maternity Leave Legislation
\NTN x Child 0.090⇤⇤⇤ 0.000

(0.029) (0.009)

Maternity: Total Weeks –0.002 –0.009⇤⇤⇤

(0.003) (0.003)

Maternity: Paid Weeks –0.001 –0.000

(0.001) (0.001)

Panel H: Bootsrapped Standard Errors
\NTN x Child 0.088⇤⇤ 0.001

(0.033) (0.016)

Panel I: 2SLS estimator

NTN x Child 0.921⇤⇤ –0.005

(0.404) (0.089)

K-P F-stat 3.370 4.309

First Stage
\NTN x Child 0.093⇤ 0.105⇤⇤

(0.051) (0.051)

Panel L: Probit Model
\NTN x Child 0.071⇤⇤⇤ –0.007

(0.023) (0.018)

Notes: The sample includes male and female respondents aged 20-40 years old. All specifications include the same set of individual characteristics, parental

characteristics, and regional characteristics as in Table 2 above. All specifications include regional and country by year FE, but specifications in Panel G where

country-by-year FE are replaced by country-specific controls for maternity leave legislation. Standard errors clustered at the regional level in parentheses in

all specifications but in Panel H, where they are boostrapped (200 replications). Significance levels: *: 10% **: 5% ***: 1%
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Table 4: Heterogeneity: Economic Conditions and Education Background of the Respondent

[I] Unemployment Rate [II] Own Education [III] Parental Education

(1) (2) (3) (4) (5) (6)

Below Median Above Median Below Median Above Median Below Median Above Median

\NTN x Child 0.174⇤⇤⇤ 0.060⇤⇤⇤ 0.084⇤⇤⇤ 0.080⇤⇤ 0.114⇤⇤⇤ –0.015

(0.028) (0.020) (0.032) (0.037) (0.035) (0.024)

Observations 3833 4333 4724 3428 5428 2722

Notes: The sample includes female respondents aged 20-40 years old. All specifications include the usual extensive set of individual characteristics, parental

characteristics, and regional characteristics. The unemployment rate is omitted from regional controls in Panel [I]. Own education is omitted from specification

in Panel [II]. A parental background characterized by tertiary education is defined as at least one of the parents of the respondent having completed tertiary

eduction. All specifications also include regional and country by year FE. Standard errors clustered at the regional level in parentheses. Significance levels:

*: 10% **: 5% ***: 1%
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Table 5: Motherhood gap Estimator: Endogenous Motherhood

Panel (A) Dep. variable: employment of women (20-40 Y.O.)

(1) (2) (3) (4) (5) (6)

NTN –0.002

(0.037)

NTN x \Child 0.161

(0.116)
\Child –0.532 –1.161⇤ –1.161⇤ –1.861⇤⇤ –3.510⇤⇤⇤ –1.588⇤⇤

(0.390) (0.593) (0.607) (0.810) (1.248) (0.786)
\NTN 0.132 0.090 0.084 0.094 0.026

(0.094) (0.098) (0.104) (0.129) (0.104)
\NTN x \Child 0.335⇤ 0.334⇤ 0.528⇤⇤ 0.509⇤⇤ 0.515⇤⇤

(0.171) (0.174) (0.212) (0.229) (0.208)

Observations 14476 14476 14476 8629 7233 8166

Panel (B) Dep. variable: employment of men (20-40 Y.O.)

(1) (2) (3) (4) (5) (6)

NTN –0.051

(0.036)

NTN x \Child 0.159

(0.121)
\Child –0.548 –0.254 –0.246 –0.024 –0.226 0.061

(0.389) (0.378) (0.388) (0.522) (0.906) (0.511)
\NTN 0.130 0.110 0.118 0.117 0.186⇤

(0.092) (0.098) (0.101) (0.111) (0.099)
\NTN x \Child 0.061 0.059 0.083 0.163 0.028

(0.109) (0.111) (0.153) (0.172) (0.151)

Observations 15998 15998 15998 9273 7727 8760
\NTN predicted from Pill & Abortion No Yes No Yes Yes Yes
\NTN predicted from Abortion No No Yes No No No

Respondent born after abortion legalization No No No Yes Yes Yes

Respondent born after pill legalization No No No No Yes No

no reform countries dropped No No No No No Yes

Notes: The sample includes male and female respondents aged 20-40 years old. In all specifications the dependent variable is a dummy variable equal to 1 if

individual is employed and 0 otherwise, while \Child is the probability of having a child predicted from Column [4] of Table A-3. In Columns [1], the NTN

variable refers to the average NTN for each ESS round (2004, 2008, 2010 and 2016). In Column [2] we report results when we use the predicted \NTN from

Column [1] of Table A-3. In Column [3] we report results when we use the predicted \NTN from Column [3] of Table A-3. For estimates in Column [4], we

drop from the sample respondents born before the legalization of abortion, and in Column [5] we also drop respondents born before the legalization of the

contraceptive pill. For estimates in Column [5], we drop from the sample countries that do not exhibit variation in the exposure indicator. All specifications

include the usual set of extensive set of individual characteristics, parental characteristics, and regional characteristics. All specifications include regional and

country by year FE. Standard errors clustered at the regional level in parentheses. Significance levels: *: 10% **: 5% ***: 1%
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A Appendix

Table A-1: Variation after Removal of Fixed Effects

(1) (2) (3) (4) (5)

Observations Mean Standard Deviation Min Max

Raw Summary

NTN 30474 3.713 0.628 1.000 5.000

Residuals after Removing Cohort FE, Region FE, Year FE

NTN 30474 –0.000 0.275 –1.927 2.192

Residuals after Removing Cohort FE, Region FE, and Country-by-Year FE

NTN 30474 –0.000 0.183 –1.118 1.739

Notes: Authors calculations on ESS data.
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Table A-2: Descriptive Statistics

Panel A: Women Panel B: Men

(1) (2) (3) (4) (5) (6)

0-5 Child No Child Difference 0-5 Child No Child Difference

Individual Controls

Employed 0.539 0.655 0.116⇤⇤⇤ 0.910 0.710 –0.199⇤⇤⇤

(0.499) (0.475) (0.009) (0.287) (0.454) (0.009)
Men Have More Right to Work Than Women:
Disagree (Gender Beliefs) 4.038 4.185 0.147⇤⇤⇤ 3.865 3.765 –0.100⇤⇤⇤

(1.099) (1.044) (0.020) (1.123) (1.147) (0.023)

NTN 3.677 3.721 0.044⇤⇤⇤ 3.695 3.722 0.027⇤⇤

(0.624) (0.631) (0.012) (0.636) (0.625) (0.013)

Tertiary Education 0.415 0.399 –0.017⇤ 0.372 0.281 –0.091⇤⇤⇤

(0.493) (0.490) (0.009) (0.483) (0.450) (0.009)

Secondary Education 0.458 0.513 0.055⇤⇤⇤ 0.486 0.578 0.092⇤⇤⇤

(0.498) (0.500) (0.009) (0.500) (0.494) (0.010)

Age 30.570 27.437 –3.134⇤⇤⇤ 32.529 28.202 –4.328⇤⇤⇤

(4.744) (5.585) (0.098) (4.389) (5.696) (0.109)

Age Squared 957.041 783.955 –173.086⇤⇤⇤ 1077.427 827.775 –249.651⇤⇤⇤

(289.011) (326.162) (5.801) (279.608) (335.026) (6.499)

Never Married 0.291 0.788 0.497⇤⇤⇤ 0.239 0.832 0.593⇤⇤⇤

(0.454) (0.409) (0.008) (0.427) (0.374) (0.008)

No Longer Married 0.050 0.042 –0.008⇤⇤ 0.019 0.048 0.029⇤⇤⇤

(0.218) (0.201) (0.004) (0.138) (0.214) (0.004)

Ever Unemployed in 5 Years 0.102 0.080 –0.022⇤⇤⇤ 0.057 0.098 0.040⇤⇤⇤

(0.303) (0.271) (0.005) (0.233) (0.297) (0.006)

Household Income 0.265 0.355 0.090⇤⇤⇤ 0.198 0.335 0.138⇤⇤⇤

(0.441) (0.479) (0.009) (0.398) (0.472) (0.009)

Parental Controls

Father Working 0.902 0.908 0.006 0.917 0.910 –0.007

(0.298) (0.289) (0.005) (0.275) (0.286) (0.006)

Mother Working 0.691 0.715 0.024⇤⇤⇤ 0.703 0.705 0.003

(0.462) (0.451) (0.008) (0.457) (0.456) (0.009)

Regional Controls

Population 3.117 3.082 –0.035 3.120 3.100 –0.020

(2.635) (2.746) (0.050) (2.680) (2.833) (0.056)

Fertility Rate 1.622 1.576 –0.045⇤⇤⇤ 1.622 1.579 –0.043⇤⇤⇤

(0.250) (0.242) (0.004) (0.248) (0.243) (0.005)

Share with Tertiary Education 27.655 26.938 –0.717⇤⇤⇤ 28.283 26.957 –1.327⇤⇤⇤

(9.064) (9.235) (0.169) (9.055) (9.202) (0.183)

Unemployment Rate 8.033 8.163 0.130 7.990 8.041 0.052

(4.485) (4.703) (0.085) (4.614) (4.638) (0.093)

N 4163 10313 14476 3103 12895 15998

Notes: Authors calculations on ESS data. Standard errors clustered by region in Parentheses. Significance levels: *: 10% **: 5% ***: 1%
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Table A-3: Auxiliary NTN and motherhood regressions

(A) NTN (Grandmothers 48/68 Y.O. in the Region) (B) Women 20/40 Y.O.

(1) (2) (3) (4) (5) (6)

NTN NTN NTN Child 0-5 Child 0-5 Child 0-5

Exposure to Abortion or Pill Liberalizations 0.691⇤⇤⇤ –1.434⇤⇤⇤

(0.121) (0.252)

Exposure to Abortion Liberalizations 0.378⇤⇤⇤ 0.329⇤⇤⇤ –0.463⇤⇤⇤ –0.534⇤⇤⇤

(0.068) (0.076) (0.091) (0.086)

Exposure to Pill Liberalizations 0.434 –2.210⇤⇤⇤

(0.303) (0.435)

Observations 1250 1255 1250 29879 28981 28981

Adj. R-squared 0.635 0.633 0.634

Pseudo R-Squared 0.078 0.084 0.074

(Adj./Pseudo) R-squared with no exposure 0.625 0.069

Notes: Regressions in Columns (1)-(3) are carried out at the regional level and include regional characteristics (total population, fertility rate, unemployment

rate and share of tertiary educated). Regressions in columns (4)-(6) include the usual set of individual characteristics (i.e. tertiary and secondary education

dummies, age, age-squared, two dummies for marital status, a dummy for being in a low income household, dummy for own unemployment experience),

parental characteristics (two dummies father, mother working when the respondent was 14) and regional characteristics (total population, fertility rate,

unemployment rate and share of tertiary educated). All specifications also include region and country by year fixed effects. Results from regression in

column (1) are used to predict \NTN used in Tables 2, and 5, columns [2],[4],[5]. Results from regression in column (1) are used to predict \NTN used in

Table 2, column [3]. Results from regression in column (3) are used to predict \NTN used in Tables 2 and 5, column [3]. Results from regression in column

(4) are used to predict \Child, which is used as a regressor in Table 5 and as an instrument in 2SLS estimates in Table 3, Panel I. Standard errors are clustered

at the regional level in parentheses. Significance levels: *: 10% **: 5% ***: 1%

Table A-4: Descriptive Statistics of Observed and Predicted Norm and Motherhood Values

(1) (2) (3) (4)
\NTN NTN \Child Child

Mean 3.569 3.705 0.281 0.342

Median 3.740 3.758 0.283 0.000

Standard Deviation 0.644 0.626 0.092 0.474

Minimum 0.205 1.000 0.027 0.000

Maximum 4.781 5.000 0.911 1.000

Note: \NTN and \Child are predicted from the regression reported in Columns 1 and 4 of Table A-3, respectively. Statistics refer to the sample of women

only.
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Table A-5: Robustness Test: European Values Survey (EVS)

OLS

(1) (2) (3) (4) (5) (6)

Norm Region Residence Norm Region Residence Norm Region Residence Norm Region Age 14 Norm Region Age 14 Norm Region Age 14

NTN 0.082⇤⇤⇤ 0.084⇤⇤⇤ 0.012 0.087⇤⇤⇤ 0.088⇤⇤⇤ 0.019

(0.027) (0.028) (0.035) (0.028) (0.028) (0.037)

Child –0.281⇤⇤⇤ –0.279⇤⇤⇤ –0.275⇤⇤⇤ –0.317⇤⇤⇤ –0.315⇤⇤⇤ –0.308⇤⇤⇤

(0.049) (0.049) (0.048) (0.042) (0.041) (0.040)

NTN x Child 0.078 0.079 0.078 0.129⇤⇤ 0.129⇤⇤ 0.123⇤⇤

(0.064) (0.063) (0.063) (0.054) (0.054) (0.053)

Observations 2893 2893 2893 2871 2871 2871

Personal Controls Yes Yes Yes Yes Yes Yes

Unemployment Controls Yes Yes Yes Yes Yes Yes

Parental Work Controls No Yes Yes No Yes Yes

country fixed effects No No Yes No No Yes

Notes: OLS regressions equivalent to those reported in Table 2 (see Column (1)) carried out on data available from the 2008 wave of the European Value

Study (EVS). Countries in the EVS 2008 sample are Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,

Iceland, Ireland, Italy, Netherlands, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Great Britain, Northern Ireland.

Columns (1) to (3) report results as we compute the norm in the current region of residence of the respondent. Columns (4) to (6) report results as we

compute the norm in the region of residence of the respondent at the age of 14 y.o. Standard errors are clustered at the respective region level. Significance

levels: *: 10% **: 5% ***: 1%
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Figure A-1

(a) EVS Migration (NTN) (b) EVS Migration (NTN)

(c) EVS Migration (Employment) (d) EVS Migration (Employment)

(e) EVS Migration (Bartik Wage Ratio) (f) EVS Migration (Bartik Wage Ratio)

Notes: All figures have been plotted using the European Value Survey (EVS) for women between the age of 20-40. Figure A-1a and A-1d show the

relationship between the average norm at the region of residence and the norm at the region when the respondent was 14 Y.O. for every combination of

region of residence and region at age 14. Figure A-1a shows the relationship for mothers (first child 0-5 Y.O.) and A-1d shows the relationship for childless

women. The norm in the EVS dataset refers to the response to the following question ”Men should have more rightto a job than women (agree or disagree)?”.

Figure A-1c and A-1d show the relationship between average employment rates at the region of residence and the employment rates at the region when the

respondent was 14 Y.O. for each combination of region of residence and region at age 14. Figure A-1e and A-1f show the relationship between average

bartik wage ratio at the region of residence and the bartik wage ratio at the region when the respondent was 14 Y.O. for every each combination of region of

residence and the region at age 14.
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Figure A-2: Exposure to Liberalization Index - Sample Variation

Notes: On The Y axis the degree of average degree of liberalization to in the country between 1960 and 2018. Authors’ calculation on data from Finlay,

Canning, and Po (2012).
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