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Abstract 
We explore whether early childhood human-capital investments are complementary to those made later in 

life. Using the Panel Study of Income Dynamics, we compare the adult outcomes of cohorts who were 

differentially exposed to policy-induced changes in pre-school (Head Start) spending and 

school-finance-reform-induced changes in public K12 school spending during childhood, depending on 

place and year of birth. Difference-in-difference instrumental variables and sibling- difference estimates 

indicate that, for poor children, increases in Head Start spending and increases in public K12 spending 

each individually increased educational attainment and earnings, and reduced the likelihood of both 

poverty and incarceration in adulthood. The benefits of Head Start spending were larger when followed 

by access to better-funded public K12 schools, and the increases in K12 spending were more efficacious 

for poor children who were exposed to higher levels of Head Start spending during their preschool years. 

The findings suggest that early investments in the skills of disadvantaged children that are followed by 

sustained educational investments over time can effectively break the cycle of poverty. 
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I. Introduction 

&KLOGUHQ�ERUQ�WR�OHVV�DGYDQWDJHG�KRXVHKROGV�DQG�FRPPXQLWLHV�W\SLFDOO\�H[SHULHQFH�ORZHU�

OHYHOV� RI� HGXFDWLRQDO� DWWDLQPHQW�� HPSOR\PHQW�� HDUQLQJV�� KHDOWK�� DQG� ZHOO�EHLQJ� DV� DGXOWV� WKDQ�

FKLOGUHQ�ERUQ�WR�PRUH�DGYDQWDJHG�RQHV��&KHWW\��+HQGUHQ��DQG�.DW]���������'LIIHUHQFHV�EHWZHHQ�

LQGLYLGXDOV�IURP�PRUH��DQG�OHVV�DGYDQWDJHG�EDFNJURXQGV�PDQLIHVW�HDUO\�LQ�FKLOGKRRG�DQG�WHQG�WR�

JURZ�DV�FKLOGUHQ�DJH��)U\HU�DQG�/HYLWW��������&XUULH�DQG�7KRPDV���999��0F/HRG�DQG�.DLVHU��������

+HFNPDQ�DQG�0RVVR���������$FFRUGLQJO\��HIILFLHQWO\�EUHDNLQJ�WKH�F\FOH�RI�SRYHUW\�PD\�UHTXLUH�

HDUO\�LQYHVWPHQWV�LQ�WKH�VNLOOV�RI�GLVDGYDQWDJHG�FKLOGUHQ�WKDW�DUH�IROORZHG�E\�VXVWDLQHG�LQYHVWPHQWV�

RYHU� WLPH��:H� VWXG\�ZKHWKHU� HDUO\� FKLOGKRRG� LQYHVWPHQWV� IRU� GLVDGYDQWDJHG� FKLOGUHQ� WKDW� DUH�

IROORZHG�XS�ZLWK�LQFUHDVHV�LQ�SXEOLF�VFKRRO�VSHQGLQJ�DUH�SDUWLFXODUO\�HIIHFWLYH�DW�LPSURYLQJ�WKHLU�

ORQJ�UXQ�RXWFRPHV��

7KHRU\�VXSSRUWV�WKH�SUHVFULSWLRQ�IRU�HDUO\�DQG�VXVWDLQHG�LQYHVWPHQWV�LQ�KXPDQ�FDSLWDO�IRU�

GLVDGYDQWDJHG�FKLOGUHQ��&XQKD�DQG�+HFNPDQ��������SUHVHQW�D�PRGHO�RI�KXPDQ�FDSLWDO�SURGXFWLRQ�

LQ�ZKLFK�HDUO\�KXPDQ�FDSLWDO�LQYHVWPHQWV�DUH�FRPSOHPHQWDU\�WR�WKRVH�PDGH�ODWHU�LQ�OLIH��,I�VXFK�

FRPSOHPHQWDULWLHV�H[LVW�� WKHQ�HDUO\�KXPDQ�FDSLWDO� LQYHVWPHQWV�PDNH� VXEVHTXHQW�KXPDQ�FDSLWDO�

LQYHVWPHQWV�PRUH�SURGXFWLYH�DQG�PD\�EH�LQHIIHFWLYH�LI�QRW�IROORZHG�E\�VXEVHTXHQW�LQYHVWPHQWV���

7KHUH�LV�OLWWOH�H[SHULPHQWDO�RU�TXDVL�H[SHULPHQWDO�H[SORUDWLRQ�LQWR�KRZ�WKH�HIILFDF\�RI�SROLFLHV�WKDW�

SURPRWH�KXPDQ�FDSLWDO�LQ�HDUO\�OLIH�DUH�DIIHFWHG�E\�SROLFLHV�WKDW�SURPRWH� LW�ODWHU�LQ�OLIH�DQG�YLFH�

YHUVD���7R�ILOO�WKLV�JDS��ZH�H[SORLW�WZR�H[RJHQRXV�KXPDQ�FDSLWDO�LQYHVWPHQW�³VKRFNV´�WKDW�RFFXU�

DW�GLIIHUHQW�SRLQWV�LQ�WKH�OLIH�FRXUVH�WR�H[SORUH�ZKHWKHU�HDUO\�FKLOGKRRG�KXPDQ�FDSLWDO�LQYHVWPHQWV�

                                                             
�� ,I� HDUO\� FKLOGKRRG� LQYHVWPHQWV� IRU� GLVDGYDQWDJHG� \RXWK� PDNH� VXEVHTXHQW� LQYHVWPHQWV� LQ� WKHVH� FKLOGUHQ� PRUH�
SURGXFWLYH��RQH�FDQ�MXVWLI\�SROLFLHV�WKDW�UHGLVWULEXWH�UHVRXUFHV�WRZDUG�GLVDGYDQWDJHG�FKLOGUHQ�GXULQJ�WKHLU�HDUO\�\HDUV�
RQ�efficiency�JURXQGV�ZLWKRXW�DQ\�DSSHDO�WR�HTXLW\�LVVXHV��IDLUQHVV��RU�VRFLDO�MXVWLFH��+HFNPDQ�DQG�0RVVR���������
2 7KH�PRVW� FORVHO\� UHODWHG�ZRUN� WR�RXUV� DUH� XQSXEOLVKHG�ZRUNLQJ� SDSHUV� WKDW� VWXG\� WKH� UHODWLRQVKLS� EHWZHHQ� WZR�
SODXVLEO\�H[RJHQRXV�KXPDQ�FDSLWDO�SROLFLHV��5RVVLQ�6ODWHU�DQG�:XVW��������H[DPLQH�ZKHWKHU�WKH�HIIHFWV�RI�DFFHVV�WR�
SUH�VFKRRO�GLIIHUHG�DPRQJ�WKRVH�ZKR�KDG�DFFHVV�WR�KRPH�YLVLWV�GXULQJ�LQIDQF\��*LOUDLQH��������H[DPLQHV�ZKHWKHU�WKH�
EHQHILWV� RI� DFFRXQWDELOLW\� GXH� WR�1&/%� LQ� ODWHU� JUDGHV� YDU\� E\� H[SRVXUH� WR� DFFRXQWDELOLW\� LQ� HDUOLHU� JUDGHV�� DQG�
0DODPXG�� 3RS�(OHFKHV� DQG�8UTXLROD� ������� H[DPLQH�ZKHWKHU� WKH� EHQHILWV� RI� DWWHQGLQJ� D� EHWWHU� VFKRRO� YDU\� � E\�
SDUHQWDO�DFFHVV�WR�DERUWLRQ�QHDU�WKH�WLPH�RI�FRQFHSWLRQ��$QRWKHU�UHODWHG�JURXS�RI�XQSXEOLVKHG�SDSHUV�H[DPLQH�ZKHWKHU�
WKH�HIIHFW�RI�HGXFDWLRQDO� LQWHUYHQWLRQV�YDU\�E\�PHDVXUHG�DELOLW\��7KHVH�SDSHUV�LQWHUDFW�D�VLQJOH�SROLF\�VKRFN�ZLWK�D�
SRWHQWLDOO\�HQGRJHQRXV�PHDVXUH�RI�DELOLW\�RU�LQYHVWPHQW��7KHVH�VWXGLHV�LQFOXGH�$L]HU�DQG�&XQKD��������ZKR�H[SORUH�
ZKHWKHU�WKH�LPSDFWV�RI�WKH�ODXQFK�RI�+HDG�6WDUW�LQ��9���KDG�GLIIHUHQW�HIIHFWV�IRU�WKRVH�ZLWK�GLIIHUHQW�PHDVXUHG�VWRFNV�
RI�HDUO\�KXPDQ�FDSLWDO��,W�DOVR�LQFOXGHV�*DUFLD�DQG�*DOOHJRV��������ZKR�H[DPLQH�ZKHWKHU�WKH�HIIHFWV�RI�UDQGRPL]HG�
DFFHVV�WR�DQ�HDUO\�FKLOGKRRG�HGXFDWLRQ�SURJUDP�YDULHV�DPRQJ�WKRVH�ZLWK�GLIIHUHQW�OHYHOV�RI�KXPDQ�FDSLWDO��DV�PHDVXUHG�
EHIRUH�WKH�LQWHUYHQWLRQ���DQG�/XERWVN\�DQG�.DHVWQHU��������ZKR�H[SORUH�ZKHWKHU�LQGLYLGXDOV�ZKR�VWDUW�VFKRROV�ODWHU�
EHQHILW�PRUH�IURP�D�\HDU�RI�VFKRROLQJ�WKDQ�WKRVH�ZKR�VWDUW�HDUOLHU��
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DUH�FRPSOHPHQWDU\�WR�WKRVH�PDGH�ODWHU�LQ�FKLOGKRRG²WKDW�LV��ZH�H[SORUH�ZKHWKHU�KXPDQ�FDSLWDO�

LQYHVWPHQWV�H[KLELW�G\QDPLF�FRPSOHPHQWDULW\��

7KH�ILUVW�LQGHSHQGHQW�H[RJHQRXV�VKRFN�WR�KXPDQ�FDSLWDO�LQYHVWPHQW�LV�WKH�UROORXW�RI�+HDG�

6WDUW�� ZKLFK� LQFUHDVHG� DFFHVV� WR� HDUO\� FKLOGKRRG� HGXFDWLRQ� DQG� SHGLDWULF� FDUH� IRU� ORZ�LQFRPH�

FKLOGUHQ�� 7KH� VHFRQG� LQGHSHQGHQW� H[RJHQRXV� VKRFN� WR� KXPDQ� FDSLWDO� LQYHVWPHQW� LV� WKH�

LPSOHPHQWDWLRQ�RI�FRXUW�RUGHUHG�VFKRRO�ILQDQFH�UHIRUPV��6)5V��ZKLFK��RQ�DYHUDJH��LQFUHDVHG�WKH�

OHYHO�RI�SHU�SXSLO�VSHQGLQJ�DW�SXEOLF�.���VFKRROV��-DFNVRQ��-RKQVRQ��DQG�3HUVLFR���������7KH�ILUVW�

SROLF\��+HDG�6WDUW��LV�WKH�ODUJHVW�HDUO\�FKLOGKRRG�LQWHUYHQWLRQ�SURJUDP�LQ�WKH�86��+HDG�6WDUW�LV�D�

FRPSUHKHQVLYH��QDWLRQDO��IHGHUDOO\�IXQGHG�HDUO\�FKLOGKRRG�SURJUDP�WKDW�ZDV�HVWDEOLVKHG�LQ��9���

DV�SDUW�RI�/\QGRQ�%��-RKQVRQ¶V�³:DU�RQ�3RYHUW\´�WR�SURYLGH�HGXFDWLRQ��KHDOWK�FDUH��QXWULWLRQ��DQG�

RWKHU�VHUYLFHV�WR�SRRU�FKLOGUHQ�EHIRUH�NLQGHUJDUWHQ�HQWU\��7KH�VHFRQG�SROLF\�ZH�H[SORLW�LV�FRXUW�

RUGHUHG�VFKRRO�ILQDQFH�UHIRUPV��6)5V���,Q�WKH��9��V��WKH�PDMRULW\�RI�SXEOLF�VFKRRO�VSHQGLQJ�ZDV�

IXQGHG�WKURXJK�ORFDO�SURSHUW\�WD[HV��VR�WKDW�ORZ�ZHDOWK�DUHDV�WHQGHG�WR�KDYH�ORZHU�SHU�SXSLO�.���

VSHQGLQJ�OHYHOV�WKDQ�PRUH�DIIOXHQW�KLJK�ZHDOWK�DUHDV��7KH�FRXUW�RUGHUHG�6)5V�WKDW�EHJDQ�LQ�WKH�

HDUO\��9��V��DQG�FRQWLQXH� WR� WKH�SUHVHQW��FKDQJHG� WKH�SDUDPHWHUV�RI�VSHQGLQJ�IRUPXODV��7KHVH�

FKDQJHV�UHGXFHG�LQHTXDOLW\�LQ�VFKRRO�VSHQGLQJ�DQG�ZHDNHQHG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�OHYHO�RI�

SXEOLF�VFKRRO�VSHQGLQJ�DQG�WKH�ZHDOWK�DQG�LQFRPH�OHYHO�RI�WKH�GLVWULFW��&DUG�DQG�3D\QH��������

0XUUD\��(YDQV��DQG�6FKZDE���99���+R[E\��������-DFNVRQ��-RKQVRQ��DQG�3HUVLFR���������(DFK�RI�

WKHVH�WZR�SROLFLHV�OHG�WR�GUDPDWLF�FKDQJHV�LQ�WKH�VWUXFWXUH�RI�SXEOLF�HGXFDWLRQ�LQ�WKH�8QLWHG�6WDWHV��

:H�H[SORUH�WKH�FRPELQHG�HIIHFWV�RI�WKH�WZR��

7R� LVRODWH� WKH�HIIHFWV� RI� WKHVH� WZR�PDMRU� SROLFLHV��ZH�H[SORLW� WHPSRUDO� DQG� JHRJUDSKLF�

YDULDWLRQ�LQ�H[SRVXUH�WR�WKHVH�SROLF\�LQGXFHG�LQYHVWPHQW�³VKRFNV´�DQG�DQDO\]H�WKH�OLIH�WUDMHFWRULHV�

RI�LQGLYLGXDOV�ERUQ�EHWZHHQ��9���DQG��9����DQG�IROORZHG�WKURXJK������XVLQJ�WKH�3DQHO�6WXG\�RI�

,QFRPH�'\QDPLFV��36,'���7HVW�VFRUHV�KDYH�EHHQ�WKH�WUDGLWLRQDO�IRFXV�RI�HYDOXDWLRQV�RI�+HDG�6WDUW�

DQG�.���VSHQGLQJ��+RZHYHU��WKH�HIIHFWV�RI�LQWHUYHQWLRQV�RQ�ORQJ�UXQ�RXWFRPHV�PD\�JR�XQGHWHFWHG�

E\� WHVW� VFRUHV� �H�J��� +HFNPDQ�� 3LQWR�� DQG� 6DYHO\HY�� ������ 'HPLQJ�� ���9�� -DFNVRQ�� ������

IRUWKFRPLQJ��&KHWW\�HW�DO���������/XGZLJ�DQG�0LOOHU�������.�&RQVHTXHQWO\��ZH�H[SORUH�HIIHFWV�RQ�

DQ�DUUD\�RI�DGXOW�RXWFRPHV�LQFOXGLQJ�HGXFDWLRQDO�DWWDLQPHQW��HDUQLQJV��SRYHUW\��DQG�LQFDUFHUDWLRQ���

                                                             
��In a recent related study, Carneiro and Ginja (2014) study the long-run effects of Head Start participation on health 
and behavioral problems. We explore a wider array of adult socioeconomic outcomes. A key focus of our paper is on 
how the effectiveness of Head Start spending varies by the quality of the public schools students subsequently attend.�
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:H�VHHN�WR�LGHQWLI\�WKH�SRWHQWLDO�interactive,�RU�V\QHUJLVWLF��HIIHFWV�EHWZHHQ�HDUO\�DQG�ODWHU�

KXPDQ�FDSLWDO�LQYHVWPHQWV��,GHQWLI\LQJ�VXFK�LQWHUDFWLRQ�HIIHFWV�UHTXLUHV�WKDW�ZH�FUHGLEO\�LGHQWLI\�

WKH�HIIHFWV�RI�HDFK�KXPDQ�FDSLWDO�LQYHVWPHQW�LQGLYLGXDOO\��7R�LGHQWLI\�WKH�FDXVDO�HIIHFW�RI�HDUO\�

FKLOGKRRG�LQYHVWPHQWV��ZH�H[SORLW�JHRJUDSKLF�YDULDWLRQ�LQ�WKH�WLPLQJ�RI�WKH�UROORXW�RI�+HDG�6WDUW�

DFURVV�FRXQWLHV��,Q�RXU�SUHIHUUHG�GLIIHUHQFH�LQ�GLIIHUHQFH�PRGHOV��ZH�FRPSDUH�WKH�DGXOW�RXWFRPHV�

RI�LQGLYLGXDOV�ZKR�ZHUH�IURP�WKH�VDPH�FKLOGKRRG�FRXQW\�EXW�ZHUH�H[SRVHG�WR�GLIIHUHQW�OHYHOV�RI�

+HDG�6WDUW�VSHQGLQJ��EHFDXVH�VRPH�ZHUH�IRXU�\HDUV�ROG�ZKHQ�+HDG�6WDUW�VSHQGLQJ�OHYHOV�ZHUH�ORZ�

�RU�QRQ�H[LVWHQW��ZKLOH�RWKHUV�ZHUH�IRXU�\HDUV�ROG�ZKHQ�+HDG�6WDUW�VSHQGLQJ�OHYHOV�ZHUH�KLJKHU��

:H�SUHVHQW�VHYHUDO�HPSLULFDO�WHVWV�WR�VKRZ�WKDW�WKH�LGHQWLI\LQJ�YDULDWLRQ�LQ�+HDG�6WDUW�VSHQGLQJ�LV�

XQUHODWHG�WR�IDPLO\��FRPPXQLW\��DQG�RWKHU�SROLF\�FKDQJHV��:H�DOVR�VKRZ�WKDW�RXU�HVWLPDWHG�+HDG�

6WDUW�HIIHFWV�DUH�UREXVW�WR��D��LQVWUXPHQWDO�YDULDEOH�PRGHOV�WKDW�XVH�RQO\�YDULDWLRQ�LQ�+HDG�6WDUW�

VSHQGLQJ�GXH�WR�WKH�WLPLQJ�RI�+HDG�6WDUW�UROORXW�LQ�WKH�FKLOGKRRG�FRXQW\�DQG��E��XVLQJ�ZLWKLQ�

IDPLO\��DFURVV�VLEOLQJ�YDULDWLRQ�LQ�+HDG�6WDUW�VSHQGLQJ�H[SRVXUH��

7R� LGHQWLI\� WKH� FDXVDO� HIIHFWV� RI� SXEOLF� .��� VFKRRO� VSHQGLQJ�� ZH� H[SORLW� JHRJUDSKLF�

YDULDWLRQ�LQ�WKH�WLPLQJ�RI�FRXUW�RUGHUHG�6)5V��)ROORZLQJ�-DFNVRQ��-RKQVRQ��DQG�3HUVLFR���������

ZH�SUHGLFW�WKH�VSHQGLQJ�FKDQJH�WKDW�HDFK�GLVWULFW�ZRXOG�H[SHULHQFH�DIWHU�WKH�SDVVDJH�RI�D�FRXUW�

PDQGDWHG�6)5�EDVHG�RQ�WKH�W\SH�RI�UHIRUP�DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�GLVWULFW�EHIRUH�UHIRUPV��

8VLQJ�LQVWUXPHQWDO�YDULDEOHV�PRGHOV��ZH�H[DPLQH�ZKHWKHU�6)5�H[SRVHG�FRKRUWV��\RXQJ�HQRXJK�

WR�KDYH�EHHQ�LQ�VFKRRO�GXULQJ�RU�DIWHU�D�6)5��KDYH�EHWWHU�RXWFRPHV�UHODWLYH�WR�6)5�XQH[SRVHG�

FRKRUWV��WKRVH�ZKR�ZHUH�WRR�ROG�WR�EH�DIIHFWHG�E\�D�6)5��LQ�GLVWULFWV�SUHGLFWHG�WR�H[SHULHQFH�ODUJHU�

UHIRUP�LQGXFHG�VSHQGLQJ�LQFUHDVHV��:H�SUHVHQW�VHYHUDO�HPSLULFDO�WHVWV�VKRZLQJ�WKDW�WKH�ZLWKLQ�

GLVWULFW�YDULDWLRQ�LQ�SHU�SXSLO�VSHQGLQJ�LQGXFHG�E\�6)5V�LV�H[RJHQRXV�WR�RWKHU�IDPLO\��FRPPXQLW\��

DQG�SROLF\�FKDQJHV�LQ�WKH�GLVWULFW��:H�DOVR�VKRZ�WKDW�RXU�.���VFKRRO�VSHQGLQJ�HIIHFWV�DUH�UREXVW�

WR�XVLQJ�ZLWKLQ�IDPLO\��DFURVV�VLEOLQJ�YDULDWLRQ�LQ�6)5�LQGXFHG�.���SXEOLF�VFKRRO�VSHQGLQJ��

7R�H[SORUH�WKH�UHODWLRQVKLS�EHWZHHQ�HDUO\��DQG�ODWHU�FKLOGKRRG�KXPDQ�FDSLWDO�LQYHVWPHQWV��

ZH�FRPELQH�ERWK�LGHQWLILFDWLRQ�VWUDWHJLHV�WR�HVWLPDWH�WKH�HIIHFWV�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�+HDG�

6WDUW�VSHQGLQJ�DQG�SXEOLF�.���VSHQGLQJ��:H�FDQ�WHVW�IRU�G\QDPLF�FRPSOHPHQWDULWLHV�EDVHG�RQ�WZR�

VRXUFHV�RI�YDULDWLRQ��1DPHO\��VRPH�GLVWULFWV�H[SHULHQFHG� LQFUHDVHV�LQ�VFKRRO�VSHQGLQJ�GXH� WR� D�

6)5�ZKHQ�+HDG�6WDUW�ZDV�DYDLODEOH�LQ�WKH�FRXQW\��ZKLOH�RWKHU�GLVWULFWV�H[SHULHQFHG�VLPLODU�.���

VSHQGLQJ�LQFUHDVHV�ZKHQ�+HDG�6WDUW�ZDV�QRW�DYDLODEOH��7KLV�IDFW�DOORZV�RQH�WR�WHVW�LI�WKH�HIIHFWV�RI�

.���VSHQGLQJ�LQFUHDVHV�GXH�WR�6)5V�DUH�KLJKHU�ZLWK�JUHDWHU�SXEOLF�SUH�.�LQYHVWPHQWV�WKDQ�ZLWKRXW�
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WKHP��6LPLODUO\��+HDG�6WDUW�ZDV�UROOHG�RXW� LQ�GLIIHUHQW�FRXQWLHV�ERWK�EHIRUH�DQG�DIWHU� WKH� ORFDO�

VFKRRO�GLVWULFWV�H[SHULHQFHG�LQFUHDVHV�LQ�.���VSHQGLQJ�GXH�WR�6)5V��7KLV�IDFW�DOORZV�RQH�WR�WHVW�LI�

WKH�HIIHFWV�RI�+HDG�6WDUW�VSHQGLQJ�DUH�ODUJHU�LQ�DUHDV�WKDW�KDYH�KLJKHU�OHYHOV�RI�.���VSHQGLQJ�GXH�

WR�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�6)5��

)RU� FKLOGUHQ� IURP� ORZ�LQFRPH� IDPLOLHV�� RQ� DYHUDJH�� LQFUHDVHV� LQ� +HDG� 6WDUW� VSHQGLQJ�

LQFUHDVHG�HGXFDWLRQDO�DWWDLQPHQW�DQG�DGXOW� HDUQLQJV�DQG�UHGXFHG�WKH�OLNHOLKRRG�RI�ERWK�SRYHUW\�

DQG�LQFDUFHUDWLRQ�LQ�DGXOWKRRG��&RQVLVWHQW�ZLWK�-DFNVRQ��-RKQVRQ��DQG�3HUVLFR���������LQFUHDVHV�

LQ�SXEOLF�VFKRRO�.���VSHQGLQJ�LPSURYHG�WKLV�VDPH�DUUD\�RI�RXWFRPHV�LQ�DGXOWKRRG��:H�DOVR�ILQG�

UREXVW�HYLGHQFH�RI�G\QDPLF�FRPSOHPHQWDULW\��,QWHQW�WR�WUHDW�HVWLPDWHV�LQGLFDWH�WKDW��IRU�FKLOGUHQ�

IURP�ORZ�LQFRPH�IDPLOLHV��RQ�DYHUDJH��LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�E\��������SHU�SRRU�IRXU�

\HDU�ROG��LQ�WKH�FRXQW\��LQFUHDVHV�HGXFDWLRQDO�DWWDLQPHQW�E\����9��\HDUV��LQFUHDVHV�DGXOW�ZDJHV�E\�

��9�SHUFHQW��DQG�UHGXFHV�WKH�OLNHOLKRRG�RI�DGXOW�LQFDUFHUDWLRQ�E\������SHUFHQWDJH�SRLQWV��+RZHYHU��

LQ�GLVWULFWV�DW�WKH���WK�SHUFHQWLOH�RI�WKH�.���VSHQGLQJ�GLVWULEXWLRQ��WKH�VDPH�LQFUHDVH�LQ�+HDG�6WDUW�

VSHQGLQJ�UDLVHV�HGXFDWLRQDO�DWWDLQPHQW�E\������\HDUV��LQFUHDVHV�ZDJHV�E\�����SHUFHQW��DQG�UHGXFHV�

WKH�OLNHOLKRRG�RI�LQFDUFHUDWLRQ�E\�����SHUFHQWDJH�SRLQWV��DIWHU�DFFRXQWLQJ�IRU�WKH�GLUHFW�HIIHFW�RI�

KLJKHU� OHYHOV�RI�.��� VSHQGLQJ���7KH�G\QDPLF�FRPSOHPHQWDULWLHV� DUH� VXIILFLHQWO\� ODUJH� WKDW� WKH�

PDUJLQDO� HIIHFWV� RI� LQFUHDVHV� LQ�+HDG� 6WDUW� VSHQGLQJ� DUH�PRUH� WKDQ� WZLFH� DV� ODUJH�ZKHQ�.���

VSHQGLQJ�LV�DW�WKH���WK�SHUFHQWLOH�WKDQ�DW�WKH���WK�SHUFHQWLOH��7KH�IDFW�WKDW�WKH�ORQJ�UXQ�EHQHILWV�RI�

+HDG�6WDUW�VSHQGLQJ�GHSHQG�RQ�WKH�VXEVHTXHQW�OHYHO�RI�.���VSHQGLQJ�PD\�KHOS�H[SODLQ�ZK\�VRPH�

VWXGLHV�ILQG�SRVLWLYH�HIIHFWV�RI�+HDG�6WDUW�DQG�RWKHUV�GR�QRW���/RRNLQJ�DW�WKH�PDUJLQDO�HIIHFWV�RI�

.���VSHQGLQJ��IRU�ORZ�LQFRPH�FKLOGUHQ��LQFUHDVLQJ�SXEOLF�.���VSHQGLQJ�E\����SHUFHQW�KDV�VPDOO�

HIIHFWV�RQ�HGXFDWLRQDO�DWWDLQPHQW��DGXOW�ZDJHV��DQG�LQFDUFHUDWLRQ�ZKHQ�QRW�SUHFHGHG�E\�+HDG�6WDUW��

+RZHYHU��DPRQJ�ORZ�LQFRPH�FKLOGUHQ�H[SRVHG�WR�+HDG�6WDUW�VSHQGLQJ�DW�WKH���WK�SHUFHQWLOH�RI�WKH�

GLVWULEXWLRQ�� WKH� VDPH� ��� SHUFHQW� LQFUHDVH� LQ� .��� SHU�SXSLO� VSHQGLQJ� LQFUHDVHV� HGXFDWLRQDO�

DWWDLQPHQW� E\� ����� \HDUV�� LQFUHDVHV� HDUQLQJV� E\� ��� SHUFHQW�� DQG� UHGXFHV� WKH� OLNHOLKRRG� RI�

LQFDUFHUDWLRQ�E\����SHUFHQWDJH�SRLQWV��7KH�SDWWHUQV�RI�SRVLWLYH�LQWHUDFWLRQ�HIIHFWV�EHWZHHQ�+HDG�

6WDUW�DQG�.���VSHQGLQJ�DUH�UREXVW�DFURVV�VHYHUDO�PRGHOV��LQFOXGLQJ�VLEOLQJ�FRPSDULVRQV��DQG�DUH�

RQO\�SUHVHQW�DPRQJ�FKLOGUHQ�IURP�ORZ�LQFRPH�IDPLOLHV��7KH�HIIHFW�RI�.���VSHQGLQJ�ZDV�XQUHODWHG�

WR�WKH�OHYHO�RI�+HDG�6WDUW�VSHQGLQJ�DPRQJ�QRQ�SRRU�FKLOGUHQ²IRU�WKRVH�FKLOGUHQ��LQFUHDVLQJ�.���

                                                             
��)RU�SRVLWLYH�HIIHFWV�VHH�'HPLQJ�����9���/XGZLJ�DQG�0LOOHU���������*DUFHV��&XUULH��DQG�7KRPDV����������&DUQHLUR�
DQG�*LQMD���������)RU�PL[HG�HIIHFWV�VHH�=LJOHU�HW�DO�����������/LSVH\��)DUUDQ�DQG�+RIHU���������
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VSHQGLQJ�E\����SHUFHQW�LQFUHDVHG�\HDUV�RI�HGXFDWLRQ�E\�����DQG�HDUQLQJV�E\������SHUFHQW��

:H� ILQG� VXEVWDQWLDO� ORQJ�UXQ�EHQHILWV�RI�SXEOLF� HDUO\�FKLOGKRRG� LQYHVWPHQWV� DQG� UREXVW�

HYLGHQFH�RI�FRPSOHPHQWDULWLHV�EHWZHHQ�HDUO\�DQG�ODWHU�KXPDQ�FDSLWDO�LQYHVWPHQWV�IRU�ORZ�LQFRPH�

FKLOGUHQ��7KH�UHVXOWV�LPSO\��DV�VXJJHVWHG�E\�+HFNPDQ�DQG�0RVVR���������WKDW�LQYHVWPHQWV�LQ�WKH�

HDUO\�FKLOGKRRG� GHYHORSPHQW� RI� ORZ�LQFRPH� FKLOGUHQ� PD\� QRW� H[KLELW� DQ� HTXLW\�HIILFLHQF\�

WUDGHRII��DQG�WKDW�HDUO\�DQG�VXVWDLQHG�LQYHVWPHQWV�LQ�WKH�VNLOOV�RI� ORZ�LQFRPH�FKLOGUHQ�FDQ�EH�D�

FRVW�HIIHFWLYH�VWUDWHJ\�WR�EUHDN�WKH�F\FOH�RI�SRYHUW\��

7KH�UHVW�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ�,,�RXWOLQHV�RXU�WKHRUHWLFDO�IUDPHZRUN��

6HFWLRQ�,,,�GHVFULEHV�WKH�+HDG�6WDUW�SURJUDP�DQG�FRXUW�RUGHUHG�VFKRRO�ILQDQFH�UHIRUPV��6HFWLRQ�,9�

SUHVHQWV�WKH�GDWD�XVHG��6HFWLRQ�9�GHVFULEHV�WKH�HPSLULFDO�VWUDWHJ\��6HFWLRQ�9,�SUHVHQWV�WKH�UHVXOWV��

6HFWLRQ�9,,�SUHVHQWV�FRQFOXVLRQV�DQG�D�VXPPDU\�GLVFXVVLRQ��

�

II. Theoretical Framework 

5HVHDUFK�LQ�GHYHORSPHQWDO�QHXURVFLHQFH�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�WKH�SUHVFKRRO�\HDUV�

LQ� HVWDEOLVKLQJ� WKH� EXLOGLQJ� EORFNV� RI� VXEVHTXHQW� KXPDQ� FDSLWDO� IRUPDWLRQ� DQG� WKH�

LQWHUFRQQHFWHGQHVV� RI� FRJQLWLYH�� QRQ�FRJQLWLYH�� DQG� KHDOWK� IRUPDWLRQ� �6KRQNRII� DQG� 3KLOOLSV��

������� (YLGHQFH� VXJJHVWV� WKDW� FRPPRQ� GHYHORSPHQWDO� SURFHVVHV� RSHUDWH� LQ� WKH� IRUPDWLRQ� RI�

FRJQLWLYH��QRQ�FRJQLWLYH��DQG�KHDOWK�FDSDFLWLHV���,QIRUPHG�E\�WKLV�UHVHDUFK�DQG�RWKHUV��&XQKD�DQG�

+HFNPDQ���������WKHRUL]H�WKDW�VNLOO�GHYHORSPHQW�LV�DQ�LQWHUDFWLYH��PXOWLVWDJH�SURFHVV�VXFK�WKDW�

HDUO\�OLIH�KXPDQ�FDSLWDO�LQYHVWPHQWV�PD\�FURVV�IHUWLOL]H�KXPDQ�FDSLWDO�LQYHVWPHQWV�PDGH�DW�ODWHU�

FKLOGKRRG� VWDJHV�� OHDGLQJ� WR�GHYHORSPHQWDO� V\QHUJ\�HIIHFWV�� )URP� WKLV�SHUVSHFWLYH�� LI� WKH�HDUO\�

FKLOGKRRG�KXPDQ�FDSLWDO�LQYHVWPHQWV�SURYLGHG�E\�+HDG�6WDUW�LPSURYH�VFKRRO�UHDGLQHVV��WKH\�PD\�

IDFLOLWDWH�EHWWHU�OHDUQLQJ�LQ�WKH�.���V\VWHP��,I�VR��LQVRIDU�DV�LQFUHDVHG�VSHQGLQJ�LPSURYHV�VFKRRO�

TXDOLW\��VSHQGLQJ�RQ�+HDG�6WDUW�DQG�SXEOLF�.���VFKRROV�ZRXOG�EH�V\QHUJLVWLF�DQG�ZRXOG�H[KLELW�

G\QDPLF�FRPSOHPHQWDULWLHV��:H�IRUPDOL]H�WKLV�ORJLF�EHORZ��

)ROORZLQJ�WKH�QRWDWLRQ�RI�+HFNPDQ���������ZH�RXWOLQH�D�PRGHO�LQ�ZKLFK�WKH�WHFKQRORJ\�RI�

VNLOOV�SURGXFWLRQ�LV�G\QDPLF��6NLOOV�DFTXLUHG�ZKHQ�D�FKLOG�LV�t�\HDUV�ROG�LV�>�@�EHORZ�

>�@� � � � � 𝜃𝑡+1 = 𝑓𝑡(ℎ𝑡, 𝜃𝑡, 𝐼𝑡)�

ZKHUH� t �������7��𝜃𝑡� LV�D�YHFWRU�RI�VNLOOV�DW� WLPH� t��SDUHQWDO�FDSDELOLWLHV�DUH�FRQQRWHG�E\�ℎ𝑡��DQG�

LQYHVWPHQWV�GXULQJ�WLPH�t�DUH�FRQQRWHG�E\�𝐼𝑡��,QYHVWPHQWV�LQ�WLPH�t��𝐼𝑡)�DUH�FRQVWUXHG�EURDGO\�WR�

LQFOXGH�SDUHQWDO�LQYHVWPHQWV��VFKRROLQJ�LQSXWV��L�H���SHHUV��WHDFKHUV��HWF����DQG�QHLJKERUKRRG�DQG�
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FRPPXQLW\� LQSXWV�� )RU� DQDO\WLFDO� FRQYHQLHQFH�� 𝑓𝑡 LV� DVVXPHG� WR� EH� VWULFWO\� LQFUHDVLQJ� LQ� 𝐼𝑡. 

'\QDPLF�FRPSOHPHQWDULW\�LQ�VNLOO�SURGXFWLRQ�DULVHV�ZKHQ� WKH�VWRFNV�RI�FDSDELOLWLHV�DFTXLUHG�E\�

SHULRG�t-1��𝜃𝑡��PDNH�LQYHVWPHQWV�LQ�SHULRG�t��𝐼𝑡��PRUH�SURGXFWLYH��L�H���

>�@� � � � � (𝜕𝜃𝑡+1)/(𝜕𝜃𝑡𝜕𝐼𝑡 ) > 0��

,W� LV� LPSRUWDQW� WR� QRWH� WKDW�� XQOLNH� RWKHU� VWXGLHV�� ZH� GR� QRW� VHHN� WR� LGHQWLI\� WKH� VNLOO�

SURGXFWLRQ�IXQFWLRQ�SDUDPHWHU�(𝜕𝜃𝑡+1)/(𝜕𝜃𝑡𝜕𝐼𝑡 )��,QVWHDG��ZH�H[SORUH�WKH�FORVHO\�UHODWHG�policy�

TXHVWLRQ�RI�KRZ�SXEOLF�KXPDQ�FDSLWDO�LQYHVWPHQWV�PDGH�LQ�HDUO\�FKLOGKRRG�DIIHFW�WKH�HIILFDF\�RI�

WKRVH�PDGH�LQ�ODWHU�GHYHORSPHQWDO�VWDJHV�RI�FKLOGKRRG��&RQVLGHU�WKDW�𝜃𝑡 = 𝑓𝑡−1(ℎ𝑡−1, 𝜃𝑡−1, 𝐼𝑡−1)��

%HFDXVH�𝜕𝑓𝑡/𝜕𝐼𝑡 > 0�IURP�DERYH��LI�>�@�KROGV��WKHQ�HTXDWLRQ�>�@�EHORZ�PXVW�DOVR�KROG��

>�@� � � � � (𝜕𝜃𝑡+1)/(𝜕𝐼𝑡−1𝜕𝐼𝑡 ) > 0��

,Q� ZRUGV�� G\QDPLF� FRPSOHPHQWDULW\� LQ� VNLOO� SURGXFWLRQ� LPSOLHV� WKDW� WKHUH� LV� G\QDPLF�

FRPSOHPHQWDULW\�LQ�KXPDQ�FDSLWDO�LQYHVWPHQWV�5�

,Q�WKLV�SDSHU��ZH�WHVW�HPSLULFDOO\�IRU�G\QDPLF�FRPSOHPHQWDULW\�EHWZHHQ�HDUO\��DQG�ODWHU�

FKLOGKRRG�KXPDQ�FDSLWDO�LQYHVWPHQWV��LQ�SDUWLFXODU��EHWZHHQ�SXEOLF�LQYHVWPHQWV�LQ�VSHQGLQJ�RQ�

HDUO\�HGXFDWLRQ�IRU�SRRU�FKLOGUHQ��L�H���+HDG�6WDUW��DQG�WKH�SXEOLF�.���V\VWHP��:H�K\SRWKHVL]H�

WKDW�WKHVH�WZR�KXPDQ�FDSLWDO�SROLFLHV�PD\�H[KLELW�G\QDPLF�FRPSOHPHQWDULW\�WKURXJK�D�GLUHFW�VNLOO�

DFTXLVLWLRQ�FKDQQHO��DQG�DQ�LQGLUHFW�VSLOORYHU�FKDQQHO��

7KH�GLUHFW�FKDQQHO�LV�ZKDW�ZH�FDOO�WKH�³DOLJQPHQW´�FKDQQHO��7KLV�FKDQQHO�LV�SUHGLFDWHG�RQ�

WKH�LGHD�WKDW�WKH�VHTXHQFH�RI�ZKHQ�VNLOOV�DUH�WDXJKW�PDWWHUV��.QXGVHQ�HW�DO���������1HZSRUW���99���

3LQNHU���99���DQG�WKH�IDFW�WKDW�.���V\VWHPV�WDUJHW�VWXGHQWV�ZLWK�D�VSHFLILF�LQFRPLQJ�VNLOO�OHYHO��

6WXGHQWV�DERYH�WKH�WDUJHW�VNLOO�OHYHO�PD\�EHQHILW�OHVV�IURP�WKH�.���V\VWHP��WKH�.���V\VWHP�PD\�

VSHQG�YDOXDEOH�LQVWUXFWLRQDO�WLPH�WHDFKLQJ�VNLOOV�WKH\�KDYH�DOUHDG\�PDVWHUHG���DQG�VWXGHQWV�EHORZ�

WKLV�WDUJHW�LQFRPLQJ�VNLOO�OHYHO�PD\�EHQHILW�OHVV�IURP�WKH�.���V\VWHP��WKH�LQVWUXFWLRQ�PD\�DVVXPH�

UHTXLUHG�VNLOOV�WKDW�WKH\�GR�QRW�SRVVHVV���*LYHQ�WKDW�SRRU�FKLOGUHQ��RQ�DYHUDJH��DUH�OHVV�OLNHO\�WR�EH�

VFKRRO�UHDG\�DW�NLQGHUJDUWHQ�HQWU\��)U\HU�DQG�/HYLWW��������0DJQXVRQ�DQG�:DOGIRJHO��������+HDG�

6WDUW�VSHQGLQJ��E\�LQFUHDVLQJ�WKHLU�VNLOOV��PD\�EULQJ�WKHP�FORVHU�WR�WKH�WDUJHW�VXFK�WKDW�WKH\�EHQHILW�

                                                             
5�,I�HDUO\�LQYHVWPHQWV�LQFUHDVH�WKH�HIILFDF\�RI�ODWHU�LQYHVWPHQWV�WKURXJK�PHFKDQLVPV�RWKHU�WKDQ�LQFUHDVLQJ�VNLOOV��WKH�
FRQYHUVH�GRHV�may�QRW�KROG��)RU�H[DPSOH��VXSSRVH�DQ�LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�OHG�WR�DQ�LQFUHDVH�LQ�WKH�VXSSO\�
RI�SUH�.�DQG�.���WHDFKHUV��SHUKDSV�GXH�WR�WKH�FUHDWLRQ�RI�D�QHZ�WHDFKHU�WUDLQLQJ�SURJUDP�WR�PHHW�WKH�QHZ�GHPDQG���
7KHQ�� LQFUHDVHG�+HDG�6WDUW�VSHQGLQJ�ZRXOG�UHGXFH�WKH�DPRXQW�RI�PRQH\�UHTXLUHG�WR�DWWUDFW�TXDOLW\�.���WHDFKHUV�±
WKXV�PDNLQJ�HDFK�PDUJLQDO�GROODU�LQ�WKH�.���V\VWHP�PRUH�HIIHFWLYH��$Q\�VXFK�QRQ�VNLOOV�PHFKDQLVP�ZRXOG�JHQHUDWH�
VSLOORYHU�HIIHFWV�WR�QRQ�+HDG�6WDUW�SDUWLFLSDQWV��:H�SUHVHQW�HPSLULFDO�WHVWV�WKDW�VXFK�PHFKDQLVPV�DUH�QRW�D�IDFWRU���
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PRUH�IURP�VXEVHTXHQW�LQYHVWPHQWV�H[SHULHQFHG�LQ�WKH�.���HGXFDWLRQ�V\VWHP��)XUWKHUPRUH��DFFHVV�

WR�SHGLDWULF�FDUH��SURYLGHG�WR�+HDG�6WDUW�SDUWLFLSDQWV��PD\�SURPRWH�WKLV�VNLOO�GHYHORSPHQW��/HYLQH�

DQG�6FKDQ]HQEDFK�����9��&RKRGHV��*URVVPDQ��.OHLQHU��/RYHQKHLP���������

7KURXJK�WKLV�DOLJQPHQW�FKDQQHO��+HDG�6WDUW�VSHQGLQJ�LQFUHDVHV�PD\�QRW�LPSURYH�RXWFRPHV�

WR�WKH�VDPH�GHJUHH�LQ�DOO�FRQWH[WV��,Q�IDFW��LQ�SRRUO\�IXQGHG�VFKRROV�WKDW�PD\�DOLJQ�LQVWUXFWLRQ�WR�D�

ORZ�WDUJHW� VNLOO� OHYHO��+HDG�6WDUW�SDUWLFLSDWLRQ�FRXOG� UHGXFH�DOLJQPHQW� ZLWK� WKH� WDUJHW� OHYHO�E\�

LQFUHDVLQJ�VWXGHQWV¶�LQFRPLQJ�VNLOOV�DERYH�WKH�WDUJHW��,Q�VXFK�D�VFHQDULR��UHODWLYH�WR�WKHLU�SHHUV�ZKR�

GLG�QRW�DWWHQG�SUHVFKRRO��DQ\�DGYDQWDJH�LQ�VNLOO�FUHDWHG�E\�+HDG�6WDUW�ZLOO�GLPLQLVK�RYHU�WLPH�DV�

FKLOGUHQ�ZKR�DWWHQGHG�+HDG�6WDUW�UHFHLYH�UHGXQGDQW�LQVWUXFWLRQ��DQG�WKHLU�SHHUV�ZKR�ODFN�DFFHVV�

WR�SUHVFKRRO�FDWFK�XS�LQ�HOHPHQWDU\�VFKRRO�JUDGHV��7KDW�LV��WKHUH�PD\�EH�IDGHRXW�DQG�ORZHU�ORQJ�

UXQ�+HDG�6WDUW�HIIHFWV�IRU�SURJUDP�SDUWLFLSDQWV�ZKR�DWWHQG�SRRUO\�IXQGHG�.���VFKRROV��,Q�VXP��

WKURXJK�WKLV�FKDQQHO��RQ�DYHUDJH��WKH�HIIHFWV�RI�+HDG�6WDUW�VSHQGLQJ�RQ�SRRU�FKLOGUHQ�PD\�EH�ODUJHU�

LQ�ZHOO�IXQGHG�.���GLVWULFWV�DQG�FRXOG�EH�QHJOLJLEOH�LQ�SRRUO\�IXQGHG�SXEOLF�VFKRRO�GLVWULFWV��

7KH� LQGLUHFW� FKDQQHO� LV� WKURXJK� ³VSLOORYHU� HIIHFWV�´� ,Q� JHQHUDO�� UHVHDUFK� KDV� IRXQG� WKDW�

KLJKHU� VKDUHV�RI� ORZ�SHUIRUPLQJ�SHHUV�RU�GLVUXSWLYH�SHHUV�� DQG� KLJK� OHYHOV�RI�KHWHURJHQHLW\� LQ�

DELOLW\�OHYHOV�LQ�WKH�FODVVURRP�KDYH�GHOHWHULRXV�LPSDFWV�RQ�VWXGHQW�RXWFRPHV��VHH�6DFHUGRWH��������

IRU�DQ�RYHUYLHZ�RI�WKLV�OLWHUDWXUH���%\�LQFUHDVLQJ�WKH�KXPDQ�FDSLWDO�RI�SRRU�FKLOGUHQ��LQFUHDVHV�LQ�

+HDG�6WDUW�VSHQGLQJ�PD\�DIIHFW�WKH�VXEVHTXHQW�SHHU�FRPSRVLWLRQ�RI�WKH�.���FODVVURRPV�IRU�all 

FKLOGUHQ�LQ�WKH�FRXQW\��,I�KLJKHU�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�UHGXFH�WKH�OLNHOLKRRG�RI�KDYLQJ�ORZ�

DFKLHYLQJ�RU�GLVUXSWLYH�SHHUV�RU�OHVVHQ�WKH�GHJUHH�RI�KHWHURJHQHLW\�LQ�WKH�FODVVURRPV��LW�FRXOG�PDNH�

LW� HDVLHU� IRU� WKH� .��� VFKRRO� V\VWHP� WR� WUDQVODWH� DGGLWLRQDO� UHVRXUFHV� LQWR� LPSURYHPHQWV� LQ�

RXWFRPHV�� 1HLGHOO� DQG� :DOGIRJHO� ������� SURYLGH� HYLGHQFH� RI� WKLV� FKDQQHO� E\� GRFXPHQWLQJ�

VSLOORYHU� HIIHFWV� IURP�SUHVFKRRO�EHWZHHQ�+HDG�6WDUW�DQG�QRQ�+HDG�6WDUW� FKLOGUHQ�RQ�PDWK�DQG�

UHDGLQJ� DFKLHYHPHQW�� 0RUHRYHU�� LI� WHDFKHUV� LQ� WKH� .��� V\VWHP� DOWHU� WKH� DOLJQPHQW� RI� WKHLU�

LQVWUXFWLRQ�WRZDUG�DQ�LQFRPLQJ�KLJKHU�DELOLW\�VWXGHQW��LQ�OLJKW�RI�D�ORZHU�VKDUH�RI�ORZ�DFKLHYLQJ�

VWXGHQWV� GXH� WR� +HDG� 6WDUW� VSHQGLQJ��� WKH� TXDOLW\� RI� .��� LQVWUXFWLRQ� FRXOG� EH� DIIHFWHG� IRU� DOO�

VWXGHQWV��,PSRUWDQWO\��WKHVH�VSLOORYHU�HIIHFWV�QHHG�QRW�RFFXU�LQ�WKH�VDPH�FODVVURRP��EHFDXVH�ORZHU�

VKDUHV�RI�VWXGHQWV�UHTXLULQJ�UHPHGLDWLRQ�RU�VSHFLDO�VHUYLFHV�PD\�DOORZ�VFKRROV�WR�DOORFDWH�UHVRXUFHV�

WRZDUG�PRUH�SURGXFWLYH�LQSXWV��ZKLFK�PD\�EHQHILW�DOO�VWXGHQWV�LQ�WKH�VFKRRO�6�

                                                             
��2QH�RI�WKH�SURJUDP�FRPSRQHQWV�RI�+HDG�6WDUW�LV�WHDFKLQJ�SDUHQWLQJ�VNLOOV��WKXV��DQRWKHU�SRVVLEOH�LQGLUHFW�FKDQQHO�LV�
FKDQJHV� LQ� SDUHQWDO� TXDOLW\�� +RZHYHU�� H[LVWLQJ� HYLGHQFH� VXJJHVWV� WKH� SULPDU\� PHFKDQLVPV� RSHUDWH� WKURXJK� WKH�
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7KURXJK�WKH�K\SRWKHVL]HG�GLUHFW�³DOLJQPHQW�FKDQQHO´��ERWK�WKH�SRWHQWLDO�GLUHFW�HIIHFWV�RI�

+HDG� 6WDUW� VSHQGLQJ� DQG� G\QDPLF� FRPSOHPHQWDULW\� ZLOO� EH� H[SHULHQFHG� RQO\� E\� +HDG� 6WDUW�

SDUWLFLSDQWV��+RZHYHU��WKURXJK�WKH�LQGLUHFW�³VSLOORYHU�HIIHFWV´�FKDQQHO��all FKLOGUHQ�LQ�.���VFKRROV�

ZLWK�IRUPHU�+HDG�6WDUW�SDUWLFLSDQWV�PD\�H[SHULHQFH�WKH�LQGLUHFW�G\QDPLF�FRPSOHPHQWDULW\�HIIHFWV��

LQ�DGGLWLRQ�WR�WKH�GLUHFW�HIIHFWV�H[SHULHQFHG�E\�+HDG�6WDUW�SDUWLFLSDQWV��

�

III.  BACKGROUND AND OVERVIEW OF HEAD START AND SCHOOL FINANCE REFORMS 

:H�VWXG\�WKH�FRPELQHG�HIIHFWV�RI�WZR�ZHOO�NQRZQ��EURDG�UHDFKLQJ��SXEOLFO\�IXQGHG�KXPDQ�

FDSLWDO�LQWHUYHQWLRQV�WKDW�ZHUH�WDUJHWHG�ODUJHO\�WR�ORZ�LQFRPH�FKLOGUHQ�DW�GLIIHUHQW�DJHV��+HDG�6WDUW�

DQG�.���SXEOLF�VFKRRO�VSHQGLQJ���:H�SUHVHQW�EDFNJURXQG�RQ�HDFK�LQ�WXUQ��

III.A. Background on Head Start 

+HDG�6WDUW�ZDV�HVWDEOLVKHG�LQ��9���DV�SDUW�RI�/\QGRQ�%��-RKQVRQ¶V�³:DU�RQ�3RYHUW\�´�DQG�

LV� D�QDWLRQDO�� IHGHUDOO\�IXQGHG�� HDUO\�FKLOGKRRG�SURJUDP�ZLWK� WKH�DLP�RI� LPSURYLQJ� WKH�KXPDQ�

FDSLWDO�RI�SRRU�FKLOGUHQ��7KH�+HDG�6WDUW�FXUULFXOXP�DLPV�WR�HQKDQFH�OLWHUDF\��QXPHUDF\��UHDVRQLQJ��

SUREOHP�VROYLQJ�� DQG� GHFLVLRQ�PDNLQJ� VNLOOV�� +HDG� 6WDUW� LQFOXGHV� HGXFDWLRQDO� HIIRUWV� IRU� ERWK�

SDUHQWV�DQG�FKLOGUHQ�WR�HQKDQFH�QXWULWLRQ�LQ�WKH�KRPH�DQG�SURYLGHV�LWV�RZQ�QXWULWLRXV�PHDOV�IRU�WKH�

FKLOGUHQ��3DUWLFLSDWLQJ�FKLOGUHQ�UHFHLYH�GHYHORSPHQW�VFUHHQLQJV��DQG�SURJUDPV�FRQQHFW�IDPLOLHV�

ZLWK�PHGLFDO��GHQWDO��DQG�PHQWDO�KHDOWK�VHUYLFHV�����+HDG�6WDUW�DOVR�SURYLGHV�ILUVW�WLPH�SDUHQWV�ZLWK�

SDUHQWLQJ�VWUDWHJLHV��=LJOHU�HW�DO����������+HDG�6WDUW�FXUUHQWO\�RSHUDWHV�PRUH�WKDQ��9�����FHQWHUV�

DQG�VHUYHV�PRUH�WKDQ�9�������FKLOGUHQ�9�&XUUHQW�+HDG�6WDUW�H[SHQGLWXUHV�DYHUDJH�DERXW��������

SHU�HQUROOHG�FKLOG��LQ������GROODUV���7KLV�OHYHO�RI�SHU�SXSLO�VSHQGLQJ�LV�PXFK�ORZHU�WKDQ�WKRVH�DW�

PRGHO�SUHVFKRRO�SURJUDPV� VXFK�DV�3HUU\�3UHVFKRRO�RU�$EHFHGDULDQ� �%ODX�DQG�&XUULH�����������

+RZHYHU��SHU�SXSLO�+HDG�6WDUW�VSHQGLQJ�OHYHOV�DUH�RQ�WKH�VDPH�RUGHU�RI�PDJQLWXGH�DV�WKH�DYHUDJH�

                                                             
SURJUDPPDWLF�HOHPHQWV�WDUJHWHG�DW�SDUWLFLSDWLQJ�FKLOGUHQ���D��HQKDQFLQJ�OLWHUDF\��QXPHUDF\��UHDVRQLQJ�DQG�SUREOHP�
VROYLQJ��DQG�GHFLVLRQ�PDNLQJ�VNLOOV���E��DFFHVV�WR�SHGLDWULF�FDUH��DQG��F��LPSURYHG�QXWULWLRQ��=LJOHU��������&XUULH�DQG�
1HLGHOO���������0RUHRYHU��ZH�SUHVHQW�D�WHVW�RI�WKLV�XVLQJ�ZLWKLQ�IDPLO\�YDULDWLRQ��,Q�VXFK�WHVWV��ZH�ILQG�QR�LQGLFDWLRQ�
WKDW�VLEOLQJV�RI�WKRVH�H[SRVHG�WR�KLJKHU�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�KDYH�LPSURYHG�RXWFRPHV��$SSHQGL[�,���7KLV�
UXQV�FRXQWHU�WR�WKH�SDUHQWDO�TXDOLW\�PHFKDQLVP��
�
��KWWS���ZZZ�DFI�KKV�JRY�SURJUDPV�RKV�DERXW�KHDG�VWDUW�
��$Q�2(2�UHSRUW�RI��9���GRFXPHQWV�+HDG�6WDUW�DFFRPSOLVKPHQWV�LQ�WKH�ILUVW�WZR�\HDUV�RQ�FKLOG�KHDOWK�WKDW�LQFOXGH�
9������H\H�GHIHFWV�WUHDWHG��9�������FDVHV�RI�GHQWDO�SUREOHPV�DGGUHVVHG����FDYLWLHV�SHU�FKLOG�����������ZLWKRXW�SROLR�
YDFFLQDWLRQV�UHFHLYHG�YDFFLQHV��DQG�����������ZHUH�JLYHQ�PHDVOHV�YDFFLQDWLRQV��
9�6HH�$SSHQGL[�)LJXUH�$��IRU�WKH�QDWLRQDO��DQQXDO�HQUROOPHQW�LQ�+HDG�6WDUW�EHWZHHQ��9���DQG�������
���+HDG�6WDUW�VSHQGLQJ�SHU�HQUROOHH�LV�DERXW����SHUFHQW�RI�VSHQGLQJ�OHYHOV�REVHUYHG�LQ�PRGHO�SUHVFKRRO�SURJUDPV��
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SXEOLF�.���SHU�SXSLO�VSHQGLQJ��ZKLFK�LV�FXUUHQWO\�DERXW����������LQ������GROODUV�����

%HFDXVH� ZH� VHHN� WR� H[SORUH� WKH� HIIHFWV� RI� +HDG� 6WDUW� VSHQGLQJ� RQ� ORQJHU�UXQ� DGXOW�

RXWFRPHV��DPRQJ�WKRVH�ZKR�DUH�DGXOWV�WRGD\���ZH�VWXG\�WKH�HIIHFWV�RI�+HDG�6WDUW�DW�WKH�LQFHSWLRQ�

RI�WKH�SURJUDP���9���WKURXJK��9�����+HDG�6WDUW�ZDV�LQLWLDOO\�ODXQFKHG�DV�DQ�HLJKW�ZHHN�VXPPHU�

RQO\�SURJUDP�LQ��9���DQG�WKHQ�EHFDPH�D�SULPDULO\�SDUW�GD\��QLQH�PRQWK�SURJUDP�LQ��9����+HDG�

6WDUW�LV�PDLQO\�IXQGHG�IHGHUDOO\����7R�RSHQ�D�QHZ�+HDG�6WDUW�FHQWHU��ORFDO�RUJDQL]DWLRQV��W\SLFDOO\�

QRQ�SURILW�RUJDQL]DWLRQV��IRU�SURILW�DJHQFLHV��RU�VFKRRO�V\VWHPV��DSSO\�WR�WKH�IHGHUDO�JRYHUQPHQW�

IRU�JUDQW�IXQGV��*UDQWHHV�SURYLGH�DW�OHDVW����SHUFHQW�RI�WKH�IXQGLQJ��$IWHU�DSSURYDO��+HDG�6WDUW�

JUDQWV�DUH�DZDUGHG�GLUHFWO\�WR�DSSO\LQJ�RUJDQL]DWLRQV�VXEMHFW�WR�WKUHH�\HDU�JUDQW�F\FOHV����(DFK�

JUDQWHH�PXVW�FRPSO\�ZLWK�VWXGHQW�WR�WHDFKHU�UDWLR�JXLGHOLQHV�DQG�RWKHU�VWDQGDUGV�RXWOLQHG�LQ�WKH�

+HDG�6WDUW�$FW���'XULQJ�WKH�ILUVW����\HDUV�RI�WKH�SURJUDP��WKH�DYHUDJH�VWXGHQW�WR�WHDFKHU�UDWLR�LQ�D�

+HDG�6WDUW�FODVVURRP�ZDV�URXJKO\�������=LJOHU�����������'XULQJ�WKLV�HDUO\�HUD�RI�WKH�SURJUDP��WKH�

PDMRULW\�RI�+HDG�6WDUW�FKLOGUHQ�ZHUH�HQUROOHG�LQ�SDUW�GD\�FHQWHUV��DV�RSSRVHG�WR�IXOO�GD\�SURJUDPV��

ZKLFK�DUH���RU�PRUH�KRXUV�SHU�GD\�VXFK�DV�$EHFHGDULDQ���DQG�RIWHQ�SDUW�\HDU��*$2�UHSRUW���9�������

7R�EH�HOLJLEOH�IRU�+HDG�6WDUW�SDUWLFLSDWLRQ�FKLOGUHQ�KDG�WR�EH�IRXU�\HDUV�ROG��$W�HDFK�FHQWHU��

DW�OHDVW�9���RI�HQUROOHHV�KDG�WR�EH�IURP�IDPLOLHV�ZKRVH�LQFRPH�ZDV�EHORZ�WKH�IHGHUDO�SRYHUW\�

OLQH��DQG�DW�OHDVW�����RI�FKLOGUHQ�KDG�WR�KDYH�D�GLVDELOLW\����)LJXUH���SORWV�WKH�QDWLRQDO�+HDG�6WDUW�

                                                             
���7KHUH�LV�FRQVLGHUDEOH�YDULDELOLW\�DURXQG�WKLV�QDWLRQDO�DYHUDJH�LQ�LQGLYLGXDO�VWDWHV��6WDWHV�VSHQGLQJ�WKH�OHDVW�SHU�SXSLO�
LQFOXGHG�8WDK�����������,GDKR������9����$UL]RQD�����������2NODKRPD����������DQG�0LVVLVVLSSL�����������
���+HDG�6WDUW�IXQGV�ZHUH�DOORFDWHG�WR�VWDWHV�SURSRUWLRQDWHO\�EDVHG�XSRQ�HDFK�VWDWH¶V�UHODWLYH�QXPEHU�RI�FKLOGUHQ�OLYLQJ�
LQ�IDPLOLHV�ZLWK�LQFRPH�EHORZ�WKH�SRYHUW\�OLQH�DQG�WKH�UHODWLYH�QXPEHU�RI�SXEOLF�DVVLVWDQFH�UHFLSLHQWV�LQ�HDFK�VWDWH��
+HDG�6WDUW�LQ�FROODERUDWLRQ�ZLWK�WKH�0HGLFDLG�(DUO\�3HGLDWULF�6FUHHQLQJ��'LDJQRVLV��	�7UHDWPHQW�3URJUDP��(36'7��
SURYLGHG�FRPSUHKHQVLYH�SUHYHQWLRQ�DQG�WUHDWPHQW�VHUYLFHV�WR�SUHVFKRRO�FKLOGUHQ��
���$V�GRFXPHQWHG�LQ�/XGZLJ�DQG�0LOOHU���������WKH�SRRUHVW�����FRXQWLHV�LQLWLDOO\�UHFHLYHG�JUDQW�DVVLVWDQFH�WR�DSSO\�
IRU�IXQGLQJ�DW�WKH�SURJUDP
V�LQFHSWLRQ��
���7KLV�VWXGHQW�WR�WHDFKHU�UDWLR�LV�KLJKHU�WKDQ�WKH�SUHYDLOLQJ�VWXGHQW�WR�WHDFKHU�UDWLRV�LQ�WKH�PRGHO�SUHVFKRRO�SURJUDPV�
RI�WKH�3HUU\�3UHVFKRRO������FKLOGUHQ�SHU�WHDFKHU���WKH�$EHFHGDULDQ�3URMHFW����FKLOGUHQ�SHU�WHDFKHU���DQG�&KLFDJR�&KLOG�
3DUHQW�&HQWHU�DQG�([SDQVLRQ�3URJUDP�������FKLOGUHQ�SHU�WHDFKHU���&XQKD��+HFNPDQ��/RFKQHU�DQG�0DVWHURY��������
)XHUVW�DQG�)XHUVW���99���&DUQHLUR�DQG�*LQMD����������1RWH�DOVR�WKH�PXFK�VPDOOHU�VFDOH�RI�WKHVH�PRGHO�SURJUDPV�DV�WKH�
3HUU\�DQG�$EHFHGDULDQ�SURJUDPV�HDFK�VHUYHG�MXVW�RYHU�����GLVDGYDQWDJHG�FKLOGUHQ��
���:H�DUH�XQDEOH�WR�LGHQWLI\�ZKLFK�RI�WKHVH�RSWLRQV�D�ORFDO�+HDG�6WDUW�FHQWHU�RIIHUHG�FKLOGUHQ�ZKR�DWWHQGHG��SDUW�GD\�
YV�IXOO�GD\��SDUW�\HDU�YV��IXOO�\HDU���6XPPHU�RQO\�SURJUDPV�ZHUH�SKDVHG�RXW�E\��9����*LEEV�HW�DO����������
���&KLOGUHQ�ZKR�DUH���\HDUV�ROG�DQG�OLYH�LQ�SRYHUW\��L�H���IDPLO\�LQFRPH�EHORZ�WKH�IHGHUDO�SRYHUW\�JXLGHOLQHV��RU�IDPLO\�
LV�RQ�SXEOLF�DVVLVWDQFH�SURJUDPV�$)'&�RU�66,��DUH�HOLJLEOH�WR�EH�HQUROOHG�LQ�WKH�SURJUDP��DQG�EHJLQQLQJ�LQ��9����DV�
SDUW�RI�WKH�(FRQRPLF�2SSRUWXQLW\�$FW�$PHQGPHQW��DW�OHDVW����SHUFHQW�RI�FKLOGUHQ�SHU�FHQWHU�PXVW�KDYH�D�GLVDELOLW\�
�ZLWKRXW�DQ\�LQFRPH�FDS�RQ�WKH�HOLJLELOLW\�RI�WKHVH�FKLOGUHQ����,Q��9�9��D�SURYLVLRQ�ZDV�DGGHG�DOORZLQJ�FKLOGUHQ�IURP�
IDPLOLHV�DERYH�WKH�SRYHUW\�OHYHO�WR�UHFHLYH�+HDG�6WDUW�VHUYLFHV�IRU�D�IHH���$�IHH�VFKHGXOH�IRU�QRQ�SRRU�SDUWLFLSDQWV�LQ�
+HDG�6WDUW�ZDV�UHTXLUHG��IHHV�ZHUH�SURKLELWHG�IRU�IDPLOLHV�EHORZ�WKH�SRYHUW\�OLQH��7KH�HOLJLELOLW\�FULWHULD�ZDV�PRVWO\�
XQFKDQJHG�GXULQJ�WKH�SHULRG�RI�WKH�SURJUDP�ZH�DQDO\]H��6RXUFH�����&)5��&RGH�)HGHUDO�5HJXODWLRQV���3DUWV������WR�
������(DUO\�&KLOGKRRG�/HDUQLQJ�DQG�.QRZOHGJH�&HQWHU��KWWS���HFONF�RKV�DFI�KKV�JRY�KVOF��ZZZ�HULF�HG�JRY��=LJOHU�
DQG�9DOHQWLQH���9�9���



���
�

HQUROOPHQWV�DV�D�SHUFHQWDJH�RI�WKH�QXPEHU�RI�LQFRPH�HOLJLEOH�IRXU�\HDU�ROGV�EHWZHHQ��9���DQG�

�99���7KLV�ILJXUH�UHYHDOV�NH\�SDWWHUQV�WKDW�SXW�RXU�HPSLULFDO�ZRUN�LQ�SHUVSHFWLYH��)LUVW��WKH�UDWLR�RI�

FKLOGUHQ�HQUROOHG�LQ�+HDG�6WDUW�WR�WKH�QXPEHU�RI�SRRU�IRXU�\HDU�ROGV�ZDV�DV�KLJK�DV�9��SHUFHQW�LQ�

WKH� YHU\� HDUO\� \HDUV� DQG� WKHQ� VWDELOL]HG� DURXQG� ��� SHUFHQW� �FXUUHQW� OHYHOV� DUH� HVWLPDWHG� DW� ���

SHUFHQW���7KLV�UDWLR�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�DV�ZH�LQWHUSUHW�WKH�PDJQLWXGHV�RI�RXU�LQWHQW�WR�

WUHDW�HVWLPDWHV��SUHVHQWHG�LQ�6HFWLRQ�9,���,W�LV�DOVR�LPSRUWDQW�WR�QRWH�WKDW�EHWZHHQ��9���DQG��9����

PRVW�RI�WKH�HQUROOPHQW�LQ�+HDG�6WDUW�ZDV�LQ�VXPPHU�RQO\�SURJUDPV��+RZHYHU��IURP��9���DQG�DIWHU�

WKDW��PRVW�HQUROOPHQW�ZDV�LQ�IXOO�\HDU�+HDG�6WDUW��7KLV�LOOXVWUDWHV�WKDW�WKH�HDUO\�UROORXW�RI�+HDG�

6WDUW�UHSUHVHQWHG�both�LQFUHDVHV�LQ�+HDG�6WDUW�SDUWLFLSDWLRQ�and�HQKDQFHPHQWV�LQ�WKH�+HDG�6WDUW�

SURJUDPV� WKHPVHOYHV��$QRWKHU�QRWDEOH�SDWWHUQ� LV� WKH�GHFOLQH� LQ�+HDG�6WDUW�HQUROOPHQW�EHWZHHQ�

�9���DQG��9����'XULQJ�WKLV�SHULRG��IXOO�\HDU�+HDG�6WDUW�SURJUDPV�HQUROOPHQW�ZDV�LQFUHDVLQJ�DW�WKH�

VDPH�WLPH�WKDW�VXPPHU�RQO\�SURJUDP�HQUROOPHQW�ZDV�GHFOLQLQJ��VRPHZKDW�PRUH�UDSLGO\���

)LJXUH���DOVR�SORWV�WKH�VKDUH�RI����DQG���\HDU�ROGV�HQUROOHG�LQ�IXOO�WLPH�GD\FDUH�RYHU�WLPH�

�DV�UHSRUWHG�LQ�WKH�&XUUHQW�3RSXODWLRQ�6XUYH\���9����99����7KLV�ILJXUH�KLJKOLJKWV�WKDW�+HDG�6WDUW�

UROORXW�FRLQFLGHV�ZLWK�D�SHULRG�LQ�ZKLFK�PRVW�FKLOGUHQ�ZHUH�QRW�LQ�IRUPDO��IXOO�WLPH�SUH�VFKRRO��

DQG�DOVR�FRLQFLGHV�ZLWK�D�JHQHUDO�LQFUHDVH�LQ�WKH�SURSRUWLRQ�RI�FKLOGUHQ�DJHG���WR���HQUROOHG�LQ�IXOO�

WLPH�SUH�VFKRRO��,Q�WKH�FRQWH[W�RI�WKH�HVWLPDWHG�HIIHFWV�RI�+HDG�6WDUW�GXULQJ�WKLV�UROORXW�SHULRG��WKH�

FRXQWHUIDFWXDO�RSWLRQ�LQ�WKH�HDUO\�\HDUV�LV�SULPDULO\�KRPH�FDUH��DV�RSSRVHG�WR�VRPH�RWKHU�IXOO�WLPH�

SUH�.�SURJUDP��DV�PLJKW�EH�WKH�FDVH�ZLWK�SUHVHQW�GD\�SXEOLF�SUH�.�H[SDQVLRQV���

%HFDXVH�+HDG�6WDUW�SURJUDPV�YDU\�LQ�TXDOLW\��VL]H��DQG�VFRSH��ZH�XVH�+HDG�6WDUW�VSHQGLQJ�

DV�D�ZD\�WR�PHDVXUH�ERWK�WKH�SUHVHQFH�RI�WKH�SURJUDP�DQG�DOVR�WKH�TXDOLW\��VL]H��DQG�H[WHQW�RI�WKH�

SURJUDP��:KLOH�+HDG�6WDUW�VSHQGLQJ�SHU�HQUROOHH�PD\�VHHP�OLNH�D�QDWXUDO�SUR[\�IRU�TXDOLW\��VXFK�

D�PHDVXUH�IDLOV�WR�FDSWXUH�FKDQJHV�LQ�VSHQGLQJ�WKDW�ZRUN�WKURXJK�H[SDQVLRQV�LQ�DFFHVV����$V�VXFK��

                                                             
���7KH�H[SDQVLRQ�RI�+HDG�6WDUW�LQYROYHG�ERWK�LQFUHDVHV�LQ�WKH�QXPEHU�RI�HQUROOHG�FKLOGUHQ�DQG�LQFUHDVHV�LQ�VSHQGLQJ�
SHU�HQUROOHG�FKLOG��+HDG�6WDUW�VSHQGLQJ�SHU�HQUROOHH�LQFUHDVHV�GR�QRW�FDSWXUH�LQFUHDVHV�LQ�WKH�WRWDO�QXPEHU�RI�FKLOGUHQ�
DIIHFWHG�E\�+HDG�6WDUW��VR�WKDW�VSHQGLQJ�SHU�IRXU�\HDU�ROG�LQ�WKH�FRXQW\�LV�D�PRUH�DSSURSULDWH�PHDVXUH��7R�LOOXVWUDWH�
WKLV�SRLQW��ZH�FROOHFWHG�GDWD�RQ�+HDG�6WDUW�VSHQGLQJ�SHU�HQUROOHH�DQG�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���\HDU�ROG�DW�WKH�
VWDWH�OHYHO�EHWZHHQ������DQG�������\HDUV� IRU�ZKLFK�ERWK�VHWV�RI�GDWD�DUH�DYDLODEOH���8VLQJ�ZLWKLQ�VWDWH�FKDQJHV� LQ�
VSHQGLQJ�RYHU�WLPH��D����SHUFHQW�LQFUHDVH�LQ�VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG�LV�DVVRFLDWHG�ZLWK�RQO\�D�������SHUFHQW�
LQFUHDVH�LQ�VSHQGLQJ�SHU�HQUROOHH��RQ�DYHUDJH��+RZHYHU��LW�LV�DOVR�DVVRFLDWHG�ZLWK�D�����SHUFHQW�LQFUHDVH�LQ�WKH�QXPEHU�
RI�+HDG�6WDUW�SDUWLFLSDQWV��DQG�D�����SHUFHQWDJH�SRLQW�LQFUHDVH�LQ�WKH�SHUFHQWDJH�RI�SRRU�IRXU�\HDU�ROGV�HQUROOHG��7DEOH�
%����:KLOH�VSHQGLQJ�SHU�SRRU���\HDU�ROG�LV�VHQVLWLYH�WR�ERWK�LQFUHDVHV�LQ�IXQGLQJ�SHU�HQUROOHH�DQG�LQFUHDVHV�LQ�WRWDO�
HQUROOPHQW��LQFUHDVHV�LQ�VSHQGLQJ�SHU�HQUROOHH�DUH�XQUHODWHG�WR�LQFUHDVHV�LQ�HQUROOPHQW��7KHVH�SDWWHUQV�PDNH�FOHDU�WKDW�
IRU�VWXG\LQJ�WKH�UROORXW�RI�+HDG�6WDUW��VSHQGLQJ�SHU�HQUROOHH�ZRXOG�EH�DQ�LQDSSURSULDWH�PHDVXUH��DQG�WKDW�VSHQGLQJ�SHU�
SRRU���\HDU�ROG�LV�D�PXFK�EHWWHU�PHDVXUH��
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EHFDXVH�WKH�WDUJHW�HOLJLEOH�SRSXODWLRQ�IRU�+HDG�6WDUW�LV�SRRU�IRXU�\HDU�ROGV��RXU�PHDVXUH�RI�+HDG�

6WDUW�VSHQGLQJ�LV�IHGHUDO�+HDG�6WDUW�VSHQGLQJ�SHU�poor�IRXU�\HDU�ROG�LQ�WKH�FRXQW\��%HWZHHQ��9���

DQG��9����WKH�DYHUDJH�FRXQW\�ZLWK�D�+HDG�6WDUW�FHQWHU�VSHQW�DERXW��������SHU�SRRU�FKLOG�DQG�DERXW�

������� SHU� HQUROOHH� �LQ� \HDU� ����� GROODUV��� 7KHUH� LV� FRQVLGHUDEOH� YDULDWLRQ� LQ� WLPLQJ� RI� WKH�

HVWDEOLVKPHQW�RI�+HDG�6WDUW�FHQWHUV��+RZHYHU��LQ�PRVW�FRXQWLHV��WKH�first�+HDG�6WDUW�FHQWHU�ZDV�

HVWDEOLVKHG�EHWZHHQ��9���DQG��9������7KH�JHRJUDSKLF�YDULDWLRQ�LQ�WKH�WLPLQJ�RI�WKH�UROORXW�RI�+HDG�

6WDUW� LV�FHQWUDO� WR�RXU�HPSLULFDO� VWUDWHJ\� WR� LVRODWH�H[RJHQRXV�YDULDWLRQ� LQ�+HDG�6WDUW� VSHQGLQJ�

DFURVV�ELUWK�FRKRUWV�ZLWKLQ�D�FRXQW\��

�

III.B. �Background on School Finance Reforms 

7KH� RWKHU�PDMRU� KXPDQ� FDSLWDO� LQWHUYHQWLRQV�ZH� VWXG\� DUH� WKH� LQFUHDVHV� LQ� SXEOLF� .���

VFKRRO�VSHQGLQJ�FDXVHG�E\�FRXUW�RUGHUHG�VFKRRO�ILQDQFH�UHIRUPV��6)5V���,Q�PRVW�VWDWHV��EHIRUH�WKH�

�9��V�� ORFDO�SURSHUW\� WD[HV� DFFRXQWHG�IRU�PRVW� UHVRXUFHV�VSHQW�RQ�.��� VFKRROLQJ� �+RZHOO�DQG�

0LOOHU���99����%HFDXVH�WKH�ORFDO�SURSHUW\�WD[�EDVH�LV�W\SLFDOO\�KLJKHU�LQ�DUHDV�ZLWK�KLJKHU�KRPH�

YDOXHV��DQG�WKHUH�DUH�KLJK�OHYHOV�RI�UHVLGHQWLDO�VHJUHJDWLRQ�E\�VRFLRHFRQRPLF�VWDWXV��KHDY\�UHOLDQFH�

RQ�ORFDO�ILQDQFLQJ�FRQWULEXWHG�WR�DIIOXHQW�GLVWULFWV¶�DELOLW\�WR�VSHQG�PRUH�SHU�VWXGHQW��,Q�UHVSRQVH�

WR� ODUJH� ZLWKLQ�VWDWH� GLIIHUHQFHV� LQ� SHU�SXSLO� VSHQGLQJ� DFURVV� ZHDOWK\�KLJK�LQFRPH� DQG� SRRU�

GLVWULFWV��VWDWH�VXSUHPH�FRXUWV�RYHUWXUQHG�VFKRRO�ILQDQFH�V\VWHPV�LQ����VWDWHV�EHWZHHQ��9���DQG�

������%HFDXVH�RI�WKHVH�FRXUW�GHFLVLRQV��PDQ\�VWDWHV�LPSOHPHQWHG�OHJLVODWLYH�UHIRUPV�WKDW�OHG�WR�

LPSRUWDQW�FKDQJHV�LQ�SXEOLF�HGXFDWLRQ�IXQGLQJ��9�0RVW�RI�WKHVH�FRXUW�RUGHUHG�6)5V�FKDQJHG�WKH�

SDUDPHWHUV� RI� VSHQGLQJ� IRUPXODV� WR� UHGXFH� LQHTXDOLW\� LQ� VFKRRO� VSHQGLQJ� DQG� ZHDNHQ� WKH�

UHODWLRQVKLS�EHWZHHQ�SHU�SXSLO�VFKRRO�VSHQGLQJ�DQG�WKH�ZHDOWK�DQG�LQFRPH�OHYHO�RI�WKH�GLVWULFW��

$V�SRLQWHG�RXW�LQ�+R[E\���������WKH�HIIHFW�RI�D�6)5�RQ�VFKRRO�VSHQGLQJ�GHSHQGV�RQ��D��WKH�

W\SH� RI� VFKRRO� IXQGLQJ� IRUPXOD� LQWURGXFHG� E\� WKH� UHIRUP� DQG�� �E�� KRZ� WKH� IXQGLQJ� IRUPXOD�

                                                             
���)LJXUH�$��SUHVHQWV�HDFK�FRXQW\�LQ�WKH�8QLWHG�6WDWHV�FRORU�FRGHG�E\�WKH�\HDU�RI�LWV�ILUVW�+HDG�6WDUW�FHQWHU��
�9�7KH�ILUVW�RI� WKHVH�VXFFHVVIXO� FDVHV� LV� WKH�&DOLIRUQLD�FDVH��Serrano v. Priest��GHFLGHG� LQ��9����&KDOOHQJHV�WR�VWDWH�
VFKRRO�ILQDQFH�V\VWHPV�ZHUH�DUJXHG�RQ�HLWKHU�HTXLW\�RU�DGHTXDF\�JURXQGV��7KH�HDUO\�FKDOOHQJHV���9����PLG��9��V��
ZHUH�ZRQ�RQ�HTXLW\�JURXQGV��)RU�³HTXLW\�FDVHV�´�ORFDO�ILQDQFLQJ�ZDV�IRXQG�WR�YLRODWH�WKH�UHVSRQVLELOLW\�RI�WKH�VWDWH�WR�
SURYLGH�D�TXDOLW\�HGXFDWLRQ�WR�DOO�FKLOGUHQ��³(TXLW\�FDVHV´�VRXJKW�WR�ZHDNHQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�TXDOLW\�RI�
HGXFDWLRQDO� VHUYLFHV�DQG� WKH� ILVFDO�FDSDFLW\�RI� WKH�GLVWULFW��7KH�PRUH� UHFHQW�FKDOOHQJHV� �ODWH��9��V�RQZDUGV��ZHUH�
PRXQWHG�RQ�DGHTXDF\�JURXQGV��³$GHTXDF\�FDVHV´� UHO\�RQ� WKH� IDFW� WKDW�PRVW� VWDWHV�KDYH�D�FRQVWLWXWLRQDO�SURYLVLRQ�
UHTXLULQJ�WKH�VWDWH�WR�SURYLGH�VRPH�PLQLPXP�³DGHTXDWH´�OHYHO�RI�TXDOLW\�VFKRROV�IRU�DOO�FKLOGUHQ��/LQGVHWK��������DQG�
ZHUH�DUJXHG�RQ�WKH�JURXQGV�WKDW�ORZ�SHU�SXSLO�VSHQGLQJ�OHYHOV� LQ�FHUWDLQ�GLVWULFWV�PHDQW�WKDW�WKH�VWDWH�KDG�IDLOHG�WR�
PHHW� WKLV� REOLJDWLRQ�� %HWZHHQ� �9��� DQG� �99��� ��� DQG� �� VWDWHV� KDG� FRXUW�RUGHUHG� UHIRUPV� DUJXHG� RQ� HTXLW\� DQG�
DGHTXDF\�JURXQGV��UHVSHFWLYHO\��
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LQWURGXFHG� LQWHUDFWV� ZLWK� WKH� VSHFLILF� FKDUDFWHULVWLFV� RI� D� GLVWULFW�� 7R� FDSWXUH� VRPH� RI� WKLV�

FRPSOH[LW\��ZH� IROORZ� -DFNVRQ�� -RKQVRQ�� DQG�3HUVLFR� ������� DQG�FDWHJRUL]H� UHIRUPV� LQWR� IRXU�

W\SHV��)RXQGDWLRQ�SODQV�JXDUDQWHH�D�EDVH�OHYHO�RI�SHU�SXSLO�VSHQGLQJ�DQG�DUH�GHVLJQHG�WR�LQFUHDVH�

SHU�SXSLO� VSHQGLQJ� IRU� WKH� ORZHVW�VSHQGLQJ� GLVWULFWV�� 6SHQGLQJ� OLPLW� SODQV� SURKLELW� SHU�SXSLO�

VSHQGLQJ�OHYHOV�DERYH�VRPH�SUHGHWHUPLQHG�DPRXQW��6XFK�SODQV�WHQG�WR�UHGXFH�VSHQGLQJ�IRU�KLJK�

VSHQGLQJ� GLVWULFWV� DQG�PD\� UHGXFH� ORQJ�UXQ� VSHQGLQJ� IRU� DOO� GLVWULFWV�� 5HZDUG�IRU�HIIRUW� SODQV�

PDWFK�ORFDOO\�UDLVHG�IXQGV�IRU�HGXFDWLRQ�ZLWK�DGGLWLRQDO�VWDWH�IXQGV��RIWHQ�ZLWK�KLJKHU�PDWFK�UDWHV�

IRU�ORZHU�LQFRPH�DUHDV���6XFK�SODQV�WHQG�WR�LQFUHDVH�VSHQGLQJ�IRU�DOO�GLVWULFWV�ZLWK�ODUJHU�LQFUHDVHV�

LQ�ORZ�LQFRPH�GLVWULFWV��(TXDOL]DWLRQ�SODQV�W\SLFDOO\�WD[�DOO�GLVWULFWV�DQG�UHGLVWULEXWH�IXQGV�WRZDUG�

ORZHU�ZHDOWK�DQG�ORZHU�LQFRPH�GLVWULFWV��7KHVH�UHIRUP�IRUPXOD�W\SHV�DUH�QRW�PXWXDOO\�H[FOXVLYH��

7R�LOOXVWUDWH�KRZ�WKH�LQWURGXFWLRQ�RI�GLIIHUHQW�IRUPXOD�W\SHV�DIIHFWHG�GLVWULFWV�E\�SUH�UHIRUP�

LQFRPH�DQG�VSHQGLQJ�OHYHOV��)LJXUHV���DQG���SUHVHQW�HYHQW�VWXG\�SORWV�RI�WKH�QDWXUDO�ORJ�RI�SHU�

SXSLO�VSHQGLQJ�DW�WKH�GLVWULFW�OHYHO��DIWHU�UHPRYLQJ�ERWK�GLVWULFW�DQG�\HDU�IL[HG�HIIHFWV���<HDU���LV�

WKH�ILUVW�\HDU�RI�WKH�ILUVW�FRXUW�RUGHU�LQ�WKH�VWDWH��\HDU�³��´�LV�ILYH�\HDUV�EHIRUH�WKH�ILUVW�FRXUW�RUGHU��

DQG�\HDU�³�´�LV�ILYH�\HDUV�DIWHU�WKH�LQLWLDO�FRXUW�RUGHU��)RU�HDFK�FRXUW�RUGHU��ZH�OLQN�DOO�IRUPXOD�

FKDQJHV�WKDW�RFFXUUHG�ZLWKLQ�WKUHH�\HDUV�WR�WKDW�FRXUW�RUGHUHG�6)5��)LJXUH���VKRZV�WKH�HYROXWLRQ�

RI�SHU�SXSLO�VSHQGLQJ�IRU�GLVWULFWV�LQ�WKH�ERWWRP�DQG�WRS�TXDUWLOHV�RI�SHU�SXSLO�VSHQGLQJ�LQ��9���

�WKH�\HDU�SUHFHGLQJ�WKH�ILUVW�FRXUW�RUGHUHG�6)5��DIWHU�FRXUW�RUGHUV�WKDW�OHG�WR�WKH�LPSOHPHQWDWLRQ�

RI�GLIIHUHQW�NLQGV�RI�IXQGLQJ�IRUPXOD�SODQV��)LJXUH���SUHVHQWV�VLPLODU�SORWV�IRU�GLVWULFWV�LQ�WKH�WRS�

DQG�ERWWRP�TXDUWLOHV�RI�WKH�VWDWH�LQFRPH�GLVWULEXWLRQ�LQ��9����)LJXUHV���DQG��� VKRZ�WKDW�FRXUW�

RUGHUHG�6)5V�WKDW�OHDG�WR�WKH�LPSOHPHQWDWLRQ�RI�GLIIHUHQW�IXQGLQJ�IRUPXODV�KDG�GLIIHUHQW�HIIHFWV�

RQ�GLVWULFWV�E\�SUH�UHIRUP�LQFRPH�DQG�VSHQGLQJ�OHYHOV��7KDW�LV��UHIRUPV�WKDW�OHDG�WR�³UHZDUG�IRU�

HIIRUW´�IRUPXODV�WHQGHG�WR�LQFUHDVH�SHU�SXSLO�.���VSHQGLQJ�LQ�DOO�GLVWULFWV��VSHQGLQJ�OLPLWV�KDG�WKH�

PRVW�SURQRXQFHG�VSHQGLQJ�UHGXFWLRQV�LQ�KLJK�VSHQGLQJ�GLVWULFWV��IRXQGDWLRQ�SODQV�OHG�WR�WKH�ODUJHVW�

VSHQGLQJ�LQFUHDVHV�LQ�ORZ�LQFRPH�GLVWULFWV��DQG�HTXDOL]DWLRQ�SODQV�ZHUH�PRUH�HTXDOL]LQJ�E\�SUH�

UHIRUP�VSHQGLQJ�OHYHOV�WKDQ�E\�SUH�UHIRUP�LQFRPH�OHYHOV��

7KHVH�V\VWHPDWLF�SDWWHUQV�DOORZ�XV�WR�SUHGLFW�KRZ�PXFK�.���VFKRRO�VSHQGLQJ�ZLOO�LQFUHDVH�

LQ�HDFK�GLVWULFW�DV�D�IXQFWLRQ�RI�WKH�UHIRUP�W\SH�LQWURGXFHG�DW�WKH�VWDWH�OHYHO�DQG�WKH�SUH�UHIRUP�

FKDUDFWHULVWLFV�RI�WKH�GLVWULFW��%HFDXVH�WKHVH�UHODWLRQVKLSV�DUH�XQUHODWHG�WR�WKH�GHFLVLRQV�PDGH�E\�

LQGLYLGXDO�GLVWULFWV�RU�GHPRJUDSKLF�VKLIWV�WKDW�PD\�DIIHFW�SXEOLF�VFKRRO�VSHQGLQJ�OHYHOV��ZH�FDQ�

XVH� WKLV� SUHGLFWLRQ� WR� LVRODWH� WKH� FDXVDO� UHODWLRQVKLS� EHWZHHQ� UHIRUP�LQGXFHG� .��� VSHQGLQJ�
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LQFUHDVHV�DQG�VWXGHQWV¶�ORQJHU�UXQ�RXWFRPHV��

 

IV. DATA 

:H�FRPSLOHG�GDWD�RQ�DQQXDO�+HDG�6WDUW�VSHQGLQJ�DW�WKH�FRXQW\�OHYHO��DQG�SXEOLF�.���VFKRRO�

VSHQGLQJ� DW� WKH� VFKRRO� GLVWULFW� OHYHO�� 7KH� +HDG� 6WDUW� VSHQGLQJ� GDWD� FRPH� IURP� WKH� 1DWLRQDO�

$UFKLYHV�5HFRUG�$GPLQLVWUDWLRQ��,QWHU�XQLYHUVLW\�&RQVRUWLXP�IRU�3ROLWLFDO�DQG�6RFLDO�5HVHDUFK��

DQG�6XUYHLOODQFH��(SLGHPLRORJ\��DQG�(QG�5HVXOWV�SRSXODWLRQ�GDWD��7KHVH�DUH�FRPELQHG�WR�IRUP�D�

FRXQW\�OHYHO�SDQHO�RI�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���\HDU�ROG�LQ�WKH�FRXQW\�EHWZHHQ��9���DQG�

�9����3XEOLF�.���HGXFDWLRQ�IXQGLQJ�GDWD�FRPH�IURP�VHYHUDO�VRXUFHV�WKDW�DUH�FRPELQHG�WR�IRUP�D�

SDQHO�RI�SHU�SXSLO�VSHQGLQJ�IRU�86�VFKRRO�GLVWULFWV�LQ��9���DQG�DQQXDOO\�IURP��9���WKURXJK������

DQG� OLQNHG� WR� D� GDWDEDVH� RI� 6)5V� IURP� -DFNVRQ�� -RKQVRQ�� DQG� 3HUVLFR� ���������� 7R� DYRLG�

FRQIRXQGLQJ�QRPLQDO�ZLWK�UHDO�FKDQJHV�LQ�VSHQGLQJ��ZH�FRQYHUW�ERWK�+HDG�6WDUW�DQG�.���VFKRRO�

VSHQGLQJ�DFURVV�DOO�\HDUV�WR������GROODUV�XVLQJ�WKH�&RQVXPHU�3ULFH�,QGH[��&3,���

2XU� LQGLYLGXDO�OHYHO� GDWD�RQ� ORQJ�UXQ�RXWFRPHV�FRPH� IURP� WKH�3DQHO�6WXG\�RI� ,QFRPH�

'\QDPLFV��36,'���9����������DQG�RXU�DQDO\VLV�VDPSOH�LQFOXGHV�LQGLYLGXDOV�ERUQ�EHWZHHQ��9���

DQG��9���ZKR�KDYH�EHHQ�IROORZHG�LQWR�DGXOWKRRG��7KHVH�36,'�FRKRUWV�VWUDGGOH�ERWK�WKH�UROORXW�RI�

+HDG�6WDUW�SURJUDPV�DFURVV�WKH�FRXQWU\�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH�HDUO\�ZDYHV�RI�FRXUW�RUGHUHG�

6)5V����:H� LQFOXGH�DOO� LQIRUPDWLRQ�RQ�36,'� LQGLYLGXDOV�EHWZHHQ��9���DQG���������:H� OLQNHG�

SHUVRQV�LQ�WKH�36,'�XVLQJ�WKHLU�FHQVXV�EORFNV�GXULQJ�FKLOGKRRG�WR�VFKRRO�VSHQGLQJ�GDWD��6)5�GDWD��

DQG�+HDG�6WDUW�VSHQGLQJ�GDWD����:H�WKHQ�PDWFK�WKH�HDUOLHVW�DYDLODEOH�FKLOGKRRG�UHVLGHQWLDO�DGGUHVV�

                                                             
���7KH�&HQVXV�RI�*RYHUQPHQWV�KDV�EHHQ�FRQGXFWHG�HYHU\�ILYH�\HDUV�VLQFH��9���DQG�UHFRUGV�VFKRRO�VSHQGLQJ�IRU�HYHU\�
VFKRRO�GLVWULFW� LQ� WKH�86��7KH�+LVWRULFDO�'DWDEDVH�RQ� ,QGLYLGXDO�*RYHUQPHQW�)LQDQFHV� �,1'),1��FRQWDLQV� DQQXDO�
GLVWULFW�ILQDQFH�GDWD�IRU�D�VXE�VDPSOH�RI�GLVWULFWV�IURP��9����DQG��9���WKURXJK��99���$IWHU��99���WKH�&RPPRQ�&RUH�
GDWD��&&'��6FKRRO�'LVWULFW�)LQDQFH�6XUYH\��)�����LQFOXGHV�GDWD�RQ�VFKRRO�VSHQGLQJ�IRU�HYHU\�VFKRRO�GLVWULFW�LQ�WKH�
86��'HWDLOV�RQ�KRZ�WKHVH�GDWDEDVHV�ZHUH�FRPSLOHG�DQG�WKH�FRYHUDJH�RI�GLVWULFWV�LQ�WKHVH�GDWD�DUH�LQ�$SSHQGL[�%��
���7KH�VKDUH�RI�LQGLYLGXDOV�SRWHQWLDOO\�H[SRVHG�WR�+HDG�6WDUW�H[SHQGLWXUHV�DW�DJH���LQFUHDVHV�VLJQLILFDQWO\�ZLWK�ELUWK�
\HDU�RYHU�WKH��9����9���ELUWK�FRKRUWV�DQDO\]HG�LQ�WKH�36,'�VDPSOH��7ZR�WKLUGV�RI�WKH�VDPSOH�JUHZ�XS�LQ�D�VWDWH�WKDW�
ZDV�VXEMHFW�WR�D�FRXUW�PDQGDWHG�6)5�EHWZHHQ��9���DQG�������WKH�ILUVW�FRXUW�RUGHU�ZDV�LQ��9�����
���7KH�36,'�PDLQWDLQV�KLJK�ZDYH�WR�ZDYH�UHVSRQVH�UDWHV�RI�9��9����6WXGLHV�KDYH�FRQFOXGHG�WKDW�WKH�36,'�VDPSOH�RI�
KHDGV�DQG�ZLYHV�UHPDLQV�UHSUHVHQWDWLYH�RI�WKH�QDWLRQDO�VDPSOH�RI�DGXOWV��)LW]JHUDOG��*RWWVFKDON��0RIILWW� ���99�D�E��
%HFNHWWL�HW�DO���9�����$GGLWLRQDOO\��ZH�SHUIRUP�D�VXSSOHPHQWDU\�DQDO\VLV�RI�VDPSOH�DWWULWLRQ�LQ�WKH�36,'��DQG�ILQG�QR�
HYLGHQFH�RI�VHOHFWLYH�DWWULWLRQ�DPRQJ�RXU�VWXG\�VDPSOH��$SSHQGL[�7DEOH�&����,Q�SDUWLFXODU��DPRQJ�RULJLQDO�VDPSOH�
FKLOGUHQ��EDVHOLQH��9���IDPLO\�DQG�FRXQW\�FKDUDFWHULVWLFV�GR�QRW�MRLQWO\�VLJQLILFDQWO\�SUHGLFW�WKH�OLNHOLKRRG�RI�DWWULWLRQ�
RU�WKH�OLNHOLKRRG�RI�EHLQJ�REVHUYHG�DV�DQ�DGXOW���
���7KH�36,'�EHJDQ�LQWHUYLHZLQJ�D�QDWLRQDO�SUREDELOLW\�VDPSOH�RI�IDPLOLHV�LQ��9����7KHVH�IDPLOLHV�ZHUH�UH�LQWHUYLHZHG�
HDFK�\HDU�WKURXJK��99���ZKHQ� LQWHUYLHZLQJ�EHFDPH�ELHQQLDO��$OO�SHUVRQV� LQ�36,'�IDPLOLHV� LQ��9���KDYH�WKH�36,'�
³JHQH�´�ZKLFK�PHDQV�WKDW�WKH\�DUH�IROORZHG�LQ�VXEVHTXHQW�ZDYHV��:KHQ�FKLOGUHQ�ZLWK�WKH�³JHQH´�EHFRPH�DGXOWV�DQG�
OHDYH�WKHLU�SDUHQWV¶�KRPHV��WKH\�EHFRPH�WKHLU�RZQ�36,'�³IDPLO\�XQLW´�DQG�DUH�LQWHUYLHZHG�LQ�HDFK�ZDYH��7KH�RULJLQDO�
JHRJUDSKLF� FOXVWHU� GHVLJQ� RI� WKH� 36,'� HQDEOHV� FRPSDULVRQV� LQ� DGXOWKRRG�RI� FKLOGKRRG� QHLJKERUV�ZKR� KDYH� EHHQ�
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WR� WKH� VFKRRO� GLVWULFW� ERXQGDULHV� WKDW� SUHYDLOHG� LQ� �9�9� WR� DYRLG� FRPSOLFDWLRQV� DULVLQJ� IURP�

HQGRJHQRXVO\�FKDQJLQJ�GLVWULFW�ERXQGDULHV�RYHU�WLPH��:H�RXWOLQH�WKH�DOJRULWKP�LQ�$SSHQGL[�&��

:H�DOVR�PHUJH�LQ�FRXQW\�OHYHO�FKDUDFWHULVWLFV�IURP�WKH��9���&HQVXV��DQG�LQIRUPDWLRQ�RQ�WKH�WLPLQJ�

RI�RWKHU�NH\�SROLF\�FKDQJHV�GXULQJ�FKLOGKRRG��H�J���VFKRRO�GHVHJUHJDWLRQ��KRVSLWDO�GHVHJUHJDWLRQ��

7LWOH� ,�� UROORXW� RI� RWKHU� ³:DU� RQ� 3RYHUW\´� LQLWLDWLYHV� DQG� H[SDQVLRQ� RI� VDIHW\� QHW� SURJUDPV²

GHVFULEHG�LQ�6HFWLRQ�9��IURP�PXOWLSOH�GDWD�VRXUFHV����

:H�GHILQH�ORZ�LQFRPH�FKLOGUHQ�DV�WKRVH�ZKRVH�DYHUDJH�SDUHQWDO�LQFRPH��EHWZHHQ�DJHV����

DQG�����IHOO�LQ�WKH�ERWWRP�TXDUWLOH����$PRQJ�FRKRUWV�ERUQ�EHWZHHQ��9����9���IRU�ZKRP�SDUHQWDO�

LQFRPH�DW�DJH�IRXU�LV�REVHUYHG��URXJKO\����SHUFHQW�RI�WKRVH�ZKRP�ZH�FODVVLI\�DV�ORZ�LQFRPH�ZHUH�

EHORZ�WKH�IHGHUDO�SRYHUW\�OLQH�DW�DJH�IRXU��DQG�9��SHUFHQW�RI�WKRVH�ZKR�ZHUH�EHORZ�WKH�SRYHUW\�

WKUHVKROG�DW�DJH�IRXU�DUH�FODVVLILHG�DV�ORZ�LQFRPH�E\�RXU�GHILQLWLRQ��7KH�DQDO\WLF�VDPSOH�LQFOXGHV�

�������LQGLYLGXDOV�IURP�������FKLOGKRRG�IDPLOLHV��������VFKRRO�GLVWULFWV��������FRXQWLHV��DFURVV�

DOO����VWDWHV��)URP�WKLV�SRLQW�IRUZDUG��ZH�UHIHU�WR�FKLOGUHQ�ZKR�DUH�ORZ�LQFRPH�DV�³SRRU´�FKLOGUHQ��

DQG�WKRVH�QRW�IURP�ORZ�LQFRPH�IDPLOLHV��DV�GHILQHG�DERYH��DV�³QRQ�SRRU´�FKLOGUHQ��:H�H[DPLQH�

D�EURDG�UDQJH�RI�DGXOW�RXWFRPHV��7KHVH�LQFOXGH����HGXFDWLRQDO�RXWFRPHV²ZKHWKHU�JUDGXDWHG�IURP�

KLJK�VFKRRO��\HDUV�RI�FRPSOHWHG�HGXFDWLRQ�����ODERU�PDUNHW�DQG�HFRQRPLF�VWDWXV�RXWFRPHV��LQ�UHDO�

�����GROODUV�²�ORJ�ZDJHV��IDPLO\�LQFRPH��DQQXDO�LQFLGHQFH�RI�SRYHUW\�LQ�DGXOWKRRG����DJHV����

�����DQG����FULPLQDO�LQYROYHPHQW�DQG�LQFDUFHUDWLRQ�RXWFRPHV²ZKHWKHU�HYHU�LQFDUFHUDWHG��MDLO�RU�

SULVRQ�� DQG� WKH� DQQXDO� LQFLGHQFH� RI� LQFDUFHUDWLRQ� LQ� DGXOWKRRG�� 7DEOH� �� FRQWDLQV� GHVFULSWLYH�

VWDWLVWLFV�IRU�YDULRXV�FKLOGKRRG�PHDVXUHV�DQG�DGXOW�RXWFRPHV�LQ�RXU�DQDO\WLF�VDPSOH��

�

                                                             
IROORZHG� RYHU� WKH� OLIH� FRXUVH�� 0RUHRYHU�� WKH� JHQHDORJLFDO� GHVLJQ� LPSOLHV� WKDW� WKH� 36,'� VDPSOH� WRGD\� LQFOXGHV�
QXPHURXV�DGXOW�VLEOLQJ�JURXSLQJV�ZKR�KDYH�EHHQ�PHPEHUV�RI�36,'�LQWHUYLHZHG�IDPLOLHV�IRU�PRUH�WKDQ�IRXU�GHFDGHV��
:H� LQFOXGH� ERWK� WKH� 6XUYH\� 5HVHDUFK� &HQWHU� FRPSRQHQW� DQG� WKH� 6XUYH\� RI� (FRQRPLF� 2SSRUWXQLW\� FRPSRQHQW��
FRPPRQO\�NQRZQ�DV�WKH�³SRYHUW\�VDPSOH�´�RI�WKH�36,'�VDPSOH��
���7KH�GDWD�ZH�XVH�LQFOXGH�PHDVXUHV�IURP��9����9���2IILFH�RI�&LYLO�5LJKWV��2&5��GDWD���9�����9�����9����DQG��99��
&HQVXV�GDWD���9����999�&HQVXV�RI�*RYHUQPHQWV��&2*��GDWD��&RPPRQ�&RUH�GDWD��&&'��FRPSLOHG�E\�WKH�1DWLRQDO�
&HQWHU� IRU� (GXFDWLRQ� 6WDWLVWLFV�� 5HJLRQDO� (FRQRPLF� ,QIRUPDWLRQ� 6\VWHP� �5(,6�� GDWD�� FRXQW\�OHYHO� 7LWOH� ,�(6($�
VSHQGLQJ��1$5$���WKH�FRPSUHKHQVLYH�FDVH�LQYHQWRU\�RI�FRXUW�OLWLJDWLRQ�UHJDUGLQJ�VFKRRO�GHVHJUHJDWLRQ�RYHU�WKH��9���
�99��SHULRG��$PHULFDQ�&RPPXQLWLHV�3URMHFW���DQG�PDMRU�SODQ�LPSOHPHQWDWLRQ�GDWHV�LQ�ODUJH�GLVWULFWV��FRPSLOHG�E\�
:HOFK�/LJKW���DQG�$PHULFDQ�+RVSLWDO�$VVRFLDWLRQ¶V�$QQXDO�6XUYH\�RI�+RVSLWDOV� ��9����99���DQG� WKH�&HQWHUV� IRU�
0HGLFDUH�3URYLGHU�RI�6HUYLFH�GDWD�ILOHV��GDWLQJ�EDFN�WR��9��V��WR�LGHQWLI\�WKH�SUHFLVH�GDWH�LQ�ZKLFK�D�0HGLFDUH�FHUWLILHG�
KRVSLWDO�ZDV�HVWDEOLVKHG�LQ�HDFK�FRXQW\�RI�WKH�86��DQ�DFFXUDWH�PDUNHU�IRU�KRVSLWDO�GHVHJUHJDWLRQ�FRPSOLDQFH���
���%HFDXVH�WKH�HDUOLHVW�\HDU�LQ�ZKLFK�SDUHQWDO�LQFRPH�LV�DYDLODEOH�LV��9���GXH�WR�ZKHQ�WKH�36,'�GDWD�FROOHFWLRQ�VWDUWHG��
ZH�FDQQRW�REVHUYH�IDPLO\�LQFRPH�DW�DJH�IRXU�IRU�WKRVH�ERUQ�EHIRUH��9����+RZHYHU��ZH�FDQ�REVHUYH�DYHUDJH�IDPLO\�
LQFRPH�GXULQJ�DGROHVFHQFH��DJHV����WKURXJK�����IRU�DOO� LQGLYLGXDOV� LQ�RXU�DQDO\WLF�VDPSOH��ZKLFK�VHUYHV�DV�D�JRRG�
SHUPDQHQW�LQFRPH�PHDVXUH��:H�XVH�WKLV�WR�IRUP�RXU�JURXS�RI�OLNHO\�+HDG�6WDUW�HOLJLEOH�LQGLYLGXDOV��
���%DVHG�RQ�WKH�IDPLO\�LQFRPH�WR�QHHGV�UDWLR�DQG�IHGHUDO�SRYHUW\�WKUHVKROGV�E\�IDPLO\�VWUXFWXUH�DQG�KRXVHKROG�VL]H��
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V. EMPIRICAL STRATEGY 

:H�DLP�WR�XQFRYHU�WKH�FDXVDO�HIIHFWV�RI�VSHQGLQJ�RQ�+HDG�6WDUW�SURJUDPV��SXEOLF�VFKRRO�

.���VSHQGLQJ��DQG�WKH�HIIHFWV�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�WZR��7R�WKLV�DLP��ZH�H[SORLW�SROLF\�

LQGXFHG� FKDQJHV� LQ�+HDG�6WDUW� DQG� SXEOLF�.��� HGXFDWLRQ� VSHQGLQJ� WKDW� DUH� XQUHODWHG� WR� FKLOG�

IDPLO\��DQG�QHLJKERUKRRG�OHYHO�GHWHUPLQDQWV�RI�DGXOW�RXWFRPHV��'XH�WR�WKH�FRPSOH[LWLHV�RI�WKH�

FDXVDO�HIIHFW�RI�HDFK�NLQG�RI�HGXFDWLRQ�VSHQGLQJ��HDUO\�FKLOGKRRG�YHUVXV�.�����ZH�GHVFULEH�HDFK�

VRXUFH�RI�YDULDWLRQ�LQ�WXUQ��DQG�WKHQ�ODWHU�GLVFXVV�KRZ�ZH�FRPELQH�WKH�WZR�LQ�RXU�HPSLULFDO�PRGHOV��

V.A. Identifying the effects of Head Start Spending 

2XU�PHDVXUH�RI�+HDG�6WDUW�VSHQGLQJ�LV�WRWDO�IHGHUDO�+HDG�6WDUW�VSHQGLQJ�LQ�D�FRXQW\�SHU�

SRRU�IRXU�\HDU�ROG��LQ������&3,�DGMXVWHG�UHDO�GROODUV���2XU�UHVHDUFK�GHVLJQ�WDNHV�DGYDQWDJH�RI�WKH�

VWDJJHUHG�LQWURGXFWLRQ�DFURVV�JHRJUDSKLF�DUHDV�RI�+HDG�6WDUW�SURJUDPV�DQG�WKH�UHVXOWLQJ�VSHQGLQJ�

LQFUHDVHV�GXULQJ� WKH�SURJUDP¶V� UROORXW��%HIRUH� WKH� UROORXW�RI�+HDG�6WDUW� WR�DQ�DUHD�� WKHUH� LV�QR�

VSHQGLQJ�RQ�+HDG�6WDUW��+RZHYHU��DIWHU�WKH�LQWURGXFWLRQ�RI�+HDG�6WDUW�LQ�D�FRXQW\��VSHQGLQJ�OHYHOV�

W\SLFDOO\�LQFUHDVH�IRU�VHYHUDO�VXFFHVVLYH�\HDUV��)LJXUH���VKRZV�DQ�HYHQW�VWXG\�SORW�RI�+HDG�6WDUW�

VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG�EHIRUH�DQG�DIWHU�UROORXW�LQ�DUHDV�WKDW�KDG�KLJK�DQG�ORZ�+HDG�6WDUW�

VSHQGLQJ�LQ��9����WKH�HQG�RI�WKH�VDPSOH�SHULRG�XQGHU�VWXG\���1RWH�WKDW�\HDU�³]HUR´�LV�WKH�\HDU�RI�

WKH�HVWDEOLVKPHQW�RI�WKH�ILUVW�+HDG�6WDUW�FHQWHU�LQ�D�FRXQW\��

,Q�WKH�KLJK�VSHQGLQJ�FRXQWLHV��RQFH�WKH�ILUVW�FHQWHU�LV�HVWDEOLVKHG��VSHQGLQJ�SHU�SRRU�IRXU�

\HDU�ROG�LQFUHDVHV�UDSLGO\��$V�H[SHFWHG��WKH�LQFUHDVH�LV�PXFK�ODUJHU�LQ�WKH�KLJK�VSHQGLQJ�FRXQWLHV�

�IURP� ]HUR� WR� DERXW� ������� SHU� SRRU� ��\HDU� ROG�� WKDQ� WKH� ORZ�VSHQGLQJ� FRXQWLHV�� +RZHYHU��

VSHQGLQJ� LV� KLJKHVW� GXULQJ� WKH� ILUVW� \HDU� DQG� WKHQ� IDOOV� DIWHU� WKDW�� 7KLV� LQLWLDO� LQFUHDVH� DQG�

VXEVHTXHQW�IDOO�LV�DQ�DUWLIDFW�RI�WKH�ODUJH�QDWLRQDO�HQUROOPHQW�LQ�VXPPHU�RQO\�SURJUDPV�WKDW�ZHUH�

SKDVHG�RXW�LQ�WKH�IROORZLQJ�\HDUV��)LJXUH�����7KH�LQLWLDO�LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�GXH�WR�WKH�

VXPPHU�RQO\� SURJUDPV� LV� DOVR� HYLGHQW� LQ� FRXQWLHV� ZLWK� ORZ�+HDG� 6WDUW� VSHQGLQJ� LQ� �9���� ,Q�

HVVHQFH��DOPRVW�DOO�FRXQWLHV�H[SHULHQFHG�D�WUDQVLWRU\�LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ��GXH�WR�WKH�

XELTXLWRXV�LQWURGXFWLRQ�RI�VXPPHU�RQO\�SURJUDPV�WKDW�IDOOV�RYHU�WLPH��+RZHYHU��KLJK�VSHQGLQJ�

FRXQWLHV�H[SDQGHG�HQUROOPHQW��DQG�VSHQGLQJ��LQ�IXOO�\HDU�SURJUDPV�WKDW�ZDV�VXVWDLQHG�RYHU�WLPH��

ZKLOH�WKH�ORZ�VSHQGLQJ�FRXQWLHV�GLG�QRW�LQFUHDVH�VSHQGLQJ�RQ�IXOO�\HDU�SURJUDPV�DQG�UHYHUWHG�WR�

QHDU�]HUR�+HDG�6WDUW�VSHQGLQJ�ZLWKLQ�IRXU�\HDUV��

7KH�OHIW�SDQHO�RI�)LJXUH���UHYHDOV�WKDW��DPRQJ�FKLOGUHQ�ERUQ�ZLWKLQ�D�IHZ�\HDUV�RI�HDFK�

RWKHU�LQ�WKH�VDPH�FRXQW\��VRPH�ZHUH�IRXU�\HDUV�ROG�ZKHQ�WKHUH�ZDV�QR�+HDG�6WDUW�VSHQGLQJ�LQ�WKHLU�
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FRXQW\��DQG�RWKHUV�ZHUH�IRXU�\HDUV�ROG�DW�WKH�HQG�RI�WKH�SKDVH�LQ�VWDJH�ZKHQ�VSHQGLQJ�OHYHOV�ZHUH�

KLJK��,I�KLJKHU�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�LPSURYH�RXWFRPHV��RQH�VKRXOG�REVHUYH�WKDW��D��WKH�

SRVW�UROORXW� FRKRUWV� VKRXOG� KDYH� EHWWHU� RXWFRPHV� WKDQ� WKH� SUH�UROORXW� FRKRUWV�� DQG� �E��

LPSURYHPHQWV� EHWZHHQ� SUH�� DQG� SRVW�UROORXW� FRKRUWV� VKRXOG� EH� ODUJHU� LQ� FRXQWLHV� ZLWK� ODUJHU�

VXVWDLQHG�LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ��7KH�ULJKW�SDQHO�RI�)LJXUH���UHYHDOV�H[DFWO\�WKLV�SDWWHUQ�

IRU�\HDUV�RI�HGXFDWLRQDO�DWWDLQPHQW��PHDVXUHG�LQ�DGXOWKRRG��DPRQJ�SRRU�FKLOGUHQ��7KH�HYHQW�VWXG\�

VKRZV�WKDW�DUHDV�ZLWK�VPDOO�LQFUHDVHV��GDVKHG�JUH\�OLQH��DQG�WKRVH�ZLWK�ODUJH�LQFUHDVHV�LQ�+HDG�

6WDUW�VSHQGLQJ��VROLG�EODFN�OLQH��ZHUH�RQ�WKH�VDPH�WUDMHFWRU\�DPRQJ�FRKRUWV�ZKR�ZHUH�ROGHU�WKDQ�

IRXU� \HDUV�ROG�ZKHQ� WKH� ILUVW�+HDG�6WDUW�FHQWHU�ZDV�HVWDEOLVKHG� �L�H��� \HDUV� ��� WKURXJK� \HDU�����

+RZHYHU��WKH�SRVW�UROORXW�FRKRUWV�KDYH�PXFK�EHWWHU�RXWFRPHV�LQ�KLJK�+HDG�6WDUW�VSHQGLQJ�FRXQWLHV�

WKDQ�LQ�ORZ�VSHQGLQJ�FRXQWLHV��7KLV�SURYLGHV�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�RXU�HPSLULFDO�VWUDWHJ\��

2XU�SUHIHUUHG�GLIIHUHQFH�LQ�GLIIHUHQFH��'L'��VWUDWHJ\�XVHV�DOO�WKLV�YDULDWLRQ�LQ�WLPLQJ�DQG�

GRVDJH��7KDW�LV��ZH�FRPSDUH�WKH�GLIIHUHQFHV�LQ�ORQJ�UXQ�RXWFRPHV�DFURVV�ELUWK�FRKRUWV�IURP�WKH�

VDPH�FKLOGKRRG�FRXQW\�WKDW�H[SHULHQFHG�ODUJHU�LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�DW�DJH����WR�WKH�

GLIIHUHQFHV� LQ� RXWFRPHV� DFURVV� WKH� VDPH� ELUWK� FRKRUWV� ZLWKLQ� RWKHU� FKLOGKRRG� FRXQWLHV� WKDW�

H[SHULHQFHG�VPDOO��RU�QR��LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�DW�DJH����7KHVH�'L'�W\SH�FRPSDULVRQV�

DUH�LPSOHPHQWHG�LQ�D�UHJUHVVLRQ�IUDPHZRUN�E\�HVWLPDWLQJ�>�@�E\�2UGLQDU\�/HDVW�6TXDUHV��2/6���

>�@� � ��𝑌𝑖𝑐𝑏 = 𝛽 ∙ 𝐻𝑆𝑐𝑏
𝑎𝑔𝑒 4 + 𝛾 ∙ 𝐶𝑖𝑐𝑏 + 𝜃𝑐 + 𝜏𝑏 + 𝜀𝑖𝑐𝑏��

,Q�>�@��𝑌𝑖𝑐𝑏 LV�WKH�RXWFRPH�RI�LQGLYLGXDO�i��IURP�FKLOGKRRG�FRXQW\�c��LQ�ELUWK�FRKRUW�b��7KH�YDULDEOH�

RI� LQWHUHVW� �𝐻𝑆𝑐𝑏
𝑎𝑔𝑒 4�� LV�+HDG�6WDUW� VSHQGLQJ� SHU� SRRU� IRXU�\HDU�ROG� LQ� FRXQW\� c �LQ� \HDU� �����

GROODUV���ZKHQ�ELUWK�FRKRUW�b�ZDV�DJH����7R�UHO\�RQO\�RQ�ZLWKLQ�FRXQW\�YDULDWLRQ� LQ�+HDG�6WDUW�

VSHQGLQJ�DFURVV�FRKRUWV��>�@�LQFOXGHV�FKLOGKRRG�FRXQW\�IL[HG�HIIHFWV��𝜃𝑐���DQG�WR�DFFRXQW�IRU�FRKRUW�

HIIHFWV�ZH�LQFOXGH�ELUWK�\HDU�IL[HG�HIIHFWV��𝜏𝑏���:H�DOVR�LQFOXGH�DQ�H[WHQVLYH�VHW�RI�FKLOGKRRG�

IDPLO\� DQG� LQGLYLGXDO� FKDUDFWHULVWLFV�� DQG� FRXQW\�OHYHO� FRLQFLGHQW� SROLF\� FKDQJHV� DV� FRQWURO�

YDULDEOHV��𝐶𝑖𝑐𝑏)�WKDW�ZH�GHWDLO�LQ�6HFWLRQ�9�&��7KH�LGLRV\QFUDWLF�HUURU�WHUP�LV�𝜀𝑖𝑐𝑏��

7KHUH�DUH� WZR� LGHQWLI\LQJ�DVVXPSWLRQV�� )LUVW�� FRXQWLHV� WKDW� H[SHULHQFHG� LQFUHDVHG�+HDG�

6WDUW�VSHQGLQJ�RYHU� WLPH��ZKHUH�PRVW�RI� WKH�YDULDWLRQ�RFFXUV�DW� UROORXW��ZHUH�QRW�DOUHDG\�RQ�D�

WUDMHFWRU\�RI�LPSURYLQJ�RU�GHWHULRUDWLQJ�RXWFRPHV�RYHU�WLPH��6HFRQG��FRXQWLHV�WKDW�VDZ�ODUJHU�RU�

VPDOOHU�LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�GLG�QRW�DOVR�XQGHUJR�RWKHU�XQREVHUYHG�FKDQJHV�WKDW�ZRXOG�

DOVR�DIIHFW�RXWFRPHV��)LJXUH���VXJJHVWV�WKDW�WKH�ILUVW�FRQGLWLRQ�LV�VDWLVILHG��)XUWKHUPRUH��LQ�6HFWLRQ�

9,�%�ZH�SUHVHQW�HYLGHQFH�WKDW�VXSSRUW�WKH�YDOLGLW\�RI�WKHVH�LGHQWLI\LQJ�DVVXPSWLRQV��
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V.B.  Identifying the effects of K12 School Spending 

2XU�PHDVXUH�RI�.���SXEOLF�VFKRRO�VSHQGLQJ�GXULQJ�FKLOGKRRG��𝑝𝑝𝑒𝑖𝑑𝑏
5−17��LV�WKH�natural log�

RI�DYHUDJH�SXEOLF�.���VFKRRO�VSHQGLQJ�SHU�SXSLO��LQ�UHDO������GROODUV��GXULQJ�VFKRRO�DJH�\HDUV�

�DJHV���WKURXJK�����LQ�DQ�LQGLYLGXDO¶V�FKLOGKRRG�VFKRRO�GLVWULFW����:H�UHIHU�WR�WKLV�DV�.���VSHQGLQJ��

,QGLYLGXDOV�ZKR�WXUQHG����\HDUV�ROG�GXULQJ�WKH�\HDU�RI�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�6)5�LQ�WKHLU�

VWDWH�VKRXOG�KDYH�FRPSOHWHG�VHFRQGDU\�VFKRRO�E\� WKH� WLPH�UHIRUPV�ZHUH�HQDFWHG��6XFK�FRKRUWV�

�DQG�ROGHU�FRKRUWV��DUH�³6)5�unexposed´��,QGLYLGXDOV�ZKR�WXUQHG����\HDUV�ROG�RU�\RXQJHU�GXULQJ�

WKH�\HDU�RI� WKH�SDVVDJH�RI� WKH�ILUVW�FRXUW�RUGHUHG�6)5�LQ� WKHLU�VWDWH�ZRXOG� OLNHO\�KDYH�DWWHQGHG�

SULPDU\�RU�VHFRQGDU\�VFKRRO�ZKHQ�UHIRUPV�ZHUH�LPSOHPHQWHG��6XFK�FRKRUWV�DUH�³6)5�exposed.´�

2QH�FDQ�HVWLPDWH�WKH�6)5�H[SRVXUH�HIIHFW�RQ�RXWFRPHV�IRU�LQGLYLGXDOV�IURP�D�SDUWLFXODU�GLVWULFW�

E\�FRPSDULQJ�WKH�FKDQJH�LQ�RXWFRPHV�EHWZHHQ�6)5�H[SRVHG�DQG�6)5�XQH[SRVHG�ELUWK�FRKRUWV�

IURP�WKDW�GLVWULFW��6RPH�GLVWULFWV�H[SHULHQFHG�ODUJHU�VSHQGLQJ�LQFUHDVHV�GXH�WR�D�FRXUW�RUGHUHG�6)5�

WKDQ�RWKHUV�GLG��$FFRUGLQJO\��ZH�WHVW�IRU�D�FDXVDO�HIIHFW�RI�SHU�SXSLO�VSHQGLQJ�GXULQJ�FKLOGKRRG�E\�

WHVWLQJ�ZKHWKHU� WKH�GLIIHUHQFH� LQ�RXWFRPHV�EHWZHHQ�6)5�H[SRVHG�DQG�6)5�XQH[SRVHG�FRKRUWV�

IURP�WKH�VDPH�VFKRRO�GLVWULFW��L�H���WKH�6)5�H[SRVXUH�HIIHFW��WHQGV�WR�EH�ODUJHU�IRU�WKRVH�GLVWULFWV�

WKDW�H[SHULHQFHG�ODUJHU�UHIRUP�LQGXFHG�.���VSHQGLQJ�LQFUHDVHV��L�H���D�6)5�GRVH�UHVSRQVH�HIIHFW���

2XU� LGHQWLI\LQJ�DVVXPSWLRQ� LV� WKDW� WKH�VSHQGLQJ�FKDQJHV�FDXVHG�E\� WKH�UHIRUPV�ZLWKLQ�GLVWULFWV�

ZHUH�XQUHODWHG�WR�RWKHU�GLVWULFW�OHYHO�FKDQJHV�WKDW�FRXOG�KDYH�DIIHFWHG�DGXOW�RXWFRPHV�GLUHFWO\��

)ROORZLQJ�-DFNVRQ��-RKQVRQ��DQG�3HUVLFR���������ZH�TXDQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�.���

VSHQGLQJ�DQG�DGXOW�RXWFRPHV�E\�XVLQJ�RQO\�WKH�YDULDWLRQ�DERYH�LQ�VFKRRO�VSHQGLQJ�DVVRFLDWHG�ZLWK�

WKH�SDVVDJH�RI�D�FRXUW�PDQGDWHG�6)5��6SHFLILFDOO\��XVLQJ�WKH�36,'��ZH�HVWLPDWH�HTXDWLRQ�>�@�E\�

�6/6��$OO�FRPPRQ�YDULDEOHV�DUH�GHILQHG�DV�LQ�>�@��

>�@� � � 𝑌𝑖𝑑𝑐𝑏 = 𝛽 ∙ 𝑝𝑝𝑒̂𝑖𝑑𝑏
5−17 + 𝛾 ∙ 𝐶𝑖𝑑𝑐𝑏 + 𝜃𝑑 + 𝜏𝑏 + 𝜀𝑖𝑑𝑐𝑏��

7R� UHO\�RQO\�RQ� YDULDWLRQ�DFURVV�ELUWK� FRKRUWV�ZLWKLQ� GLVWULFWV��ZH� LQFOXGH� VFKRRO�GLVWULFW� IL[HG�

HIIHFWV��𝜃𝑑)��WR�DFFRXQW�IRU�WLPH�WUHQGV�DQG�FRKRUW�HIIHFWV��ZH�LQFOXGH�ELUWK�\HDU�IL[HG�HIIHFWV��𝜏𝑏)��

DQG�WR�DFFRXQW�IRU�OLIH�F\FOH�HIIHFWV��ZH�LQFOXGH�IOH[LEOH�FRQWUROV�IRU�DJH��FXELF���2XU�HQGRJHQRXV�

UHJUHVVRU�LV 𝑝𝑝𝑒𝑖𝑑𝑏
5−17��DQG�𝑝𝑝𝑒̂𝑖𝑑𝑏

5−17DUH�ILWWHG�YDOXHV�IURP�D�ILUVW�VWDJH��

7KH�H[FOXGHG�LQVWUXPHQWV�LQ�WKH�ILUVW�VWDJH�DUH�PHDVXUHV�RI�H[SRVXUH�WR�D�6)5�LQWHUDFWHG�

                                                             
���7KH�DYHUDJH�OHYHO�RI�GLVWULFW�SHU�SXSLO�VSHQGLQJ�DFURVV�DOO�VFKRRO�DJH�\HDUV�SURYLGHV�D�VXPPDU\�PHDVXUH�RI�WKH�OHYHO�
RI�ILQDQFLDO�UHVRXUFHV�DYDLODEOH�LQ�WKH�LQGLYLGXDO¶V�FKLOGKRRG�VFKRRO�GLVWULFW�GXULQJ�DOO�WKHLU�VFKRRO�JRLQJ�\HDUV��DJHV�
��WKURXJK����FRUUHVSRQGLQJ�WR�H[SHFWHG�JUDGHV�.�����:H�XVH�WKH�QDWXUDO�ORJ�RI�WKLV�DYHUDJH�PHDVXUH�WR�FDSWXUH�WKH�
IDFW�WKDW�VFKRRO�VSHQGLQJ�OLNHO\�H[KLELWV�GLPLQLVKLQJ�PDUJLQDO�SURGXFW��
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ZLWK�PHDVXUHV�RI�GRVDJH��WR�DFFRXQW�IRU�WKH�IDFW�WKDW�VRPH�GLVWULFWV�KDYH�ODUJHU�UHIRUP�LQGXFHG�

VSHQGLQJ� LQFUHDVHV� WKDQ� RWKHUV��� 2XU� H[SRVXUH� PHDVXUH�� 𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑐𝑏�� LV� WKH� QXPEHU� RI� \HDUV�

LQGLYLGXDO�i�LQ�ELUWK�FRKRUW�c IURP�FKLOGKRRG�GLVWULFW�d�LV�H[SHFWHG�WR�KDYH�EHHQ�LQ�VFKRRO�DIWHU�WKH�

SDVVDJH�RI�WKH�ILUVW�FRXUW�RUGHUHG�6)5�LQ�WKHLU�KRPH�VWDWH��7KLV�H[SRVXUH�PHDVXUH�YDULHV�DW�WKH�

VWDWH�ELUWK�FRKRUW�OHYHO�DQG�JRHV�IURP����IRU�WKRVH�ZKR�ZHUH�DJH����RU�ROGHU�WKH�\HDU�RI�WKH�VWDWH¶V�

ILUVW�FRXUW�RUGHUHG�6)5��WR�����IRU�WKRVH�ZKR�ZHUH�DJHV���DQG�\RXQJHU�WKH�\HDU�RI�WKH�VWDWH¶V�FRXUW�

RUGHUHG�6)5���7R�FDSWXUH�YDULDWLRQ�LQ�GRVDJH�FRQGLWLRQDO�RQ�H[SRVXUH�� LQ�WKH�ILUVW�VWDJH�ZH�DOVR�

LQFOXGH�WKH�WZR�ZD\�LQWHUDFWLRQ�EHWZHHQ�𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏�DQG�D�GLVWULFW�OHYHO�SUHGLFWRU�RI�WKH�VSHQGLQJ�

FKDQJH�FDXVHG�E\� WKH�VWDWH�FRXUW�RUGHUHG�6)5�LQ� WKDW�GLVWULFW� �𝑑𝑜𝑠𝑒̂𝑑���0RUH�IRUPDOO\�� WKH�ILUVW�

VWDJH�UHJUHVVLRQ�LV�DV�LQ�>�@�EHORZ�

>�@�������𝑝𝑝𝑒̂𝑖𝑑𝑏
5−17 = 𝜋1(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏 × 𝑑𝑜𝑠𝑒̂𝑑) + 𝜋2(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏) + 𝛾1 ∙ 𝐶𝑖𝑑𝑐𝑏 + 𝜃𝑑1 + 𝜏𝑏,1��

,W� LV� LPSRUWDQW� WKDW� ZH� XVH� DQ� H[RJHQRXV� SUHGLFWRU� RI� 𝑑𝑜𝑠𝑒̂𝑑� WKDW� LV� XQUHODWHG� WR� WKH�

SRWHQWLDOO\� HQGRJHQRXV� GHFLVLRQV� PDGH� E\� GLVWULFWV� DIWHU� UHIRUPV�� 2XU� PHDVXUH�� 𝑑𝑜𝑠𝑒̂𝑑�� LV� D�

ZHLJKWHG�DYHUDJH�RI�UHIRUP�W\SH��SUH�UHIRUP�GLVWULFW�LQFRPH�OHYHOV��SUH�UHIRUP�GLVWULFW�VSHQGLQJ�

OHYHOV�DQG�WKHLU�LQWHUDFWLRQV��%\�FRQVWUXFWLRQ��𝑑𝑜𝑠𝑒̂𝑑�LV�XQUHODWHG�WR�HQGRJHQRXV�GHFLVLRQV�PDGH�

E\�GLVWULFWV�DIWHU�UHIRUPV��7R�IRUP�𝑑𝑜𝑠𝑒̂𝑑��ZH�XVH�WKH�IXOO�XQLYHUVH�RI�VFKRRO�GLVWULFWV�DQG�UHJUHVV�

SHU�SXSLO� VSHQGLQJ� RQ� �D�� LQGLFDWRUV� IRU� \HDUV� RI� 6)5� H[SRVXUH�� LQWHUDFWHG� ZLWK� UHIRUP� W\SH��

LQWHUDFWHG�ZLWK�SUH�UHIRUP�VSHQGLQJ�OHYHOV�LQ��9����DQG��E��LQGLFDWRUV�IRU�\HDUV�RI�6)5�H[SRVXUH��

LQWHUDFWHG�ZLWK�UHIRUP�W\SH��LQWHUDFWHG�ZLWK�SUH�UHIRUP�PHGLDQ�LQFRPH�OHYHOV�LQ��9����DQG�UHJLRQ�

VSHFLILF�\HDU�IL[HG�HIIHFWV��:H�WKHQ�WDNH�WKH�ILWWHG�YDOXHV�IURP�WKLV�UHJUHVVLRQ�WR�REWDLQ�D�SUHGLFWHG�

UHIRUP�LQGXFHG�VSHQGLQJ�FKDQJH�IRU�HDFK�GLVWULFW��EDVHG�RQ�UHIRUP�W\SH�LPSOHPHQWHG�E\�WKH�VWDWH��

GLVWULFW�VSHQGLQJ�SULRU�WR�UHIRUPV��DQG�GLVWULFW�LQFRPH�OHYHOV�SULRU�WR�UHIRUPV���6HH�$SSHQGL[�(�IRU�

GHWDLOV�� %HFDXVH�𝑑𝑜𝑠𝑒̂𝑑� LV� HVWLPDWHG� XVLQJ� all� VFKRRO� GLVWULFWV�ZKLOH�ZH� HVWLPDWH� HIIHFWV� XVLQJ�

GLVWULFWV�UHSUHVHQWHG�LQ�WKH�36,'�VDPSOH��RXU�DSSURDFK�LV�D�WZR�VDPSOH��6/6����

7R� VKRZ� WKDW� 𝑑𝑜𝑠𝑒̂𝑑� FDSWXUHV� PHDQLQJIXO� YDULDWLRQ� LQ� .��� VSHQGLQJ� FDXVHG� E\� FRXUW�

PDQGDWHG�6)5V��)LJXUH���VKRZV�WKH�HYROXWLRQ�RI�.���VSHQGLQJ�DPRQJ�LQGLYLGXDOV�LQ�WKH�36,'�

VDPSOH� IURP�GLVWULFWV�ZLWK� KLJK� SUHGLFWHG� GRVDJH� �L�H��𝑑𝑜𝑠𝑒̂𝑑!�� �� DQG� WKRVH�ZLWK� QR� SUHGLFWHG�

LQFUHDVHV� �L�H�� 𝑑𝑜𝑠𝑒̂𝑑�� ����9� :H� FUHDWH� ³HYHQW�WLPH´� LQGLFDWRU� YDULDEOHV� GHQRWLQJ� WKH� \HDU� DQ�

                                                             
���7KLV�DSSURDFK�ZDV�SRSXODUL]HG�E\�$QJULVW�DQG�.UXHJHU���99���DQG�KDV�EHHQ�XVHG�LQ�VHYHUDO�RWKHU�VHWWLQJV��H�J���
%MRUNOXQG�DQG�-DQWWL���99���&XUULH�DQG�<HORZLW]��������'HH�DQG�(YDQV���������
�9�5RXJKO\�WZR�WKLUGV�RI�GLVWULFWV�LQ�UHIRUP�VWDWHV�DUH�SUHGLFWHG�WR�H[SHULHQFH�VSHQGLQJ�LQFUHDVHV�LQ�WKH�ILUVW���\HDUV�
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LQGLYLGXDO�WXUQHG����PLQXV�WKH�\HDU�RI�WKH�ILUVW�FRXUW�RUGHU�LQ�WKH�FKLOGKRRG�VWDWH�RI�LQGLYLGXDO�i��

7KH�³��´�FRKRUW�DUH�LQGLYLGXDOV�ZKR�ZHUH����\HDUV�ROG�DW�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�6)5��WKH�

³��´�FRKRUW�ZDV����\HDUV�ROG�DW�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�6)5��DQG�WKH�³�´�FRKRUW�ZDV����

\HDUV�ROG�DW�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�6)5�LQ�WKHLU�VWDWH��:H�WKHQ�HVWLPDWH�D�UHJUHVVLRQ�PRGHO�

SUHGLFWLQJ�VFKRRO�DJH�.���VSHQGLQJ�DV�D�IXQFWLRQ�RI�\HDU�IL[HG�HIIHFWV��GLVWULFW�IL[HG�HIIHFWV��DQG�

WKH�HYHQW�WLPH�LQGLFDWRUV�LQWHUDFWHG�ZLWK�ZKHWKHU�WKH�GLVWULFW�LV�SUHGLFWHG�WR�KDYH�LQFUHDVHG�.���

VSHQGLQJ�GXH�WR�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�6)5��%HFDXVH�WKH�RXWFRPH�LV�LQ�ORJV��WKH�YDOXHV�

UHSUHVHQW�SHUFHQW�FKDQJHV� LQ�DYHUDJH�VFKRRO�DJH�VSHQGLQJ�UHODWLYH� WR� WKH�FRKRUW� IURP�WKH�VDPH�

GLVWULFW�WKDW�ZDV����WKH�\HDU�RI�WKH�ILUVW�FRXUW�RUGHUHG�6)5��

&RQVLVWHQW�ZLWK�WKH�WLPLQJ�RI�FRXUW�RUGHUHG�6)5V�EHLQJ�H[RJHQRXV�WR�XQGHUO\LQJ�WUHQGV�LQ�

VFKRRO�VSHQGLQJ��ERWK�GLVWULFWV�ZLWK�ORZHU�DQG�KLJKHU�SUHGLFWHG�GRVDJH�ZHUH�RQ�VLPLODU�SUH�UHIRUP�

WUDMHFWRULHV�DV�VLPLODU�GLVWULFWV�LQ�QRQ�UHIRUP�VWDWHV��&RQVLVWHQW�ZLWK�𝑑𝑜𝑠𝑒̂𝑑�LVRODWLQJ�UHDO�YDULDWLRQ�

LQ�GRVDJH��FRKRUWV�WKDW�WXUQHG���\HDUV�ROG�GXULQJ�WKH�\HDU�RI�WKH�LQLWLDO�FRXUW�RUGHU��FRKRUW�����LQ�

GLVWULFWV�ZLWK�𝑑𝑜𝑠𝑒̂𝑑 > 0 H[SHULHQFH�D��9�SHUFHQW�LQFUHDVH�LQ�VFKRRO�DJH�SHU�SXSLO�VSHQGLQJ��ZKLOH�

WKH�VDPH�FRKRUWV�LQ�GLVWULFWV�ZLWK�𝑑𝑜𝑠𝑒̂𝑑 ≤ 0�H[SHULHQFH�D���SHUFHQW�LQFUHDVH��7KH�WLPLQJ�RI�WKH�

LQLWLDO� FRXUW�RUGHUHG� 6)5� LQ� WKH� VWDWH� LQWHUDFWHG� ZLWK� WKH� SUHGLFWHG� UHIRUP�LQGXFHG� VSHQGLQJ�

LQFUHDVH� IRU� WKH� GLVWULFW� �EDVHG� RQ� VWDWH� UHIRUP� W\SH� LQWHUDFWHG� ZLWK� SUH�UHIRUP� GLVWULFW�

FKDUDFWHULVWLFV��OLNHO\�LVRODWHV�H[RJHQRXV�YDULDWLRQ�LQ�VFKRRO�VSHQGLQJ��:H�SUHVHQW�DGGLWLRQDO�WHVWV�

WR�VXSSRUW�WKH�YDOLGLW\�RI�WKLV�DSSURDFK�LQ�6HFWLRQ�9,�%��

,I� RXU� LGHQWLILFDWLRQ� VWUDWHJ\� LV� YDOLG� DQG� .��� VSHQGLQJ� DIIHFWV� RXWFRPHV�� RXWFRPH�

GLIIHUHQFHV�DFURVV�H[SRVHG�DQG�XQH[SRVHG�FRKRUWV�VKRXOG�IROORZ�VLPLODU�SDWWHUQV�WR�WKRVH�RI�.���

VSHQGLQJ��7KH�ULJKW�SDQHO�RI�)LJXUH���VKRZV�WKLV�IRU�\HDUV�RI�HGXFDWLRQDO�DWWDLQPHQW��$UHDV�WKDW�

KDG�VPDOO��JUD\�OLQH��DQG�ODUJH��EODFN�OLQH��UHIRUP�LQGXFHG�LQFUHDVHV�LQ�.���VSHQGLQJ�ZHUH�RQ�

VLPLODU�WUDMHFWRULHV�DPRQJ�WKH�XQH[SRVHG�FRKRUWV��\HDUV� ���WKURXJK�\HDU�����+RZHYHU��WKH�SRVW�

6)5�FRKRUWV��\HDUV���WKURXJK�����H[SHULHQFHG�PXFK�ODUJHU�LQFUHDVHV�LQ�\HDUV�RI�HGXFDWLRQ�LQ�WKH�

KLJK�SUHGLFWHG�.���VSHQGLQJ�LQFUHDVH�GLVWULFWV�WKDQ�LQ�WKH�ORZ�SUHGLFWHG�.���VSHQGLQJ�LQFUHDVH�

GLVWULFWV��7KLV�ILJXUH�GHSLFWV�JUDSKLFDOO\�WKH�YDULDWLRQ�WKDW�XQGHUJLUGV�RXU�LGHQWLILFDWLRQ�VWUDWHJ\��

                                                             
GXH�WR�FRXUW�RUGHUHG�6)5V��$V�RQH�FDQ�VHH�IURP�)LJXUH����EHFDXVH�.���VSHQGLQJ�WHQGHG�WR�LQFUHDVH�LQ�VWDWHV�IROORZLQJ�
FRXUW�RUGHUHG�6)5V�LQ�JHQHUDO��WKHUH�DUH�VPDOO�LQFUHDVHV�LQ�.���VSHQGLQJ�ZLWKLQ����\HDUV�SRVW�UHIRUP�HYHQ�LQ�GLVWULFWV�
ZLWK�SUHGLFWHG�LQLWLDO�GHFUHDVHV��$V�VXFK��ZH�UHIHU�WR�DOO�GLVWULFWV�DV�KDYLQJ�KLJK��RU�ORZ�SUHGLFWHG�LQFUHDVHV����

�
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V.C.  Testing for Dynamic Complementarity 

7R�WHVW�ZKHWKHU�WKH�PDUJLQDO�HIIHFW�RI�LQFUHDVHG�+HDG�6WDUW�VSHQGLQJ�YDULHV�E\�WKH�OHYHO�RI�

.���VSHQGLQJ�DQG�YLFH�YHUVD��ZH�HVWLPDWH�WKH�HIIHFWV�RI�SXEOLF�SUH�.�DQG�.���VSHQGLQJ�RQ�DGXOW�

RXWFRPHV�ZLWK�WKH�LQFOXVLRQ�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�+HDG�6WDUW�VSHQGLQJ�DW�DJH����𝐻𝑆𝑖𝑐𝑏
𝑎𝑔𝑒 4��DQG�

WKH�QDWXUDO�ORJ�RI�SXEOLF�.���VSHQGLQJ�EHWZHHQ�WKH�DJHV�RI���DQG�����𝑝𝑝𝑒𝑖𝑑𝑏
5−17���$OO�PRGHOV�DUH�

HVWLPDWHG�VHSDUDWHO\�IRU�SRRU�DQG�QRQ�SRRU�FKLOGUHQ��DV�ZH�GR�QRW�H[SHFW�WR�ILQG�VLJQLILFDQW�HIIHFWV�

RI�+HDG�6WDUW�VSHQGLQJ�QRU�HYLGHQFH�RI�G\QDPLF�FRPSOHPHQWDULW\�DPRQJ�QRQ�SRRU�FKLOGUHQ��DW�

OHDVW�WKURXJK�GLUHFW�FKDQQHOV�DV�WKH\�DUH�QRW�LQFRPH�HOLJLEOH�IRU�+HDG�6WDUW���:H�GHILQH�INT𝑖𝑑𝑏 =

(𝐻𝑆𝑖𝑐𝑏
𝑎𝑔𝑒 4 × 𝑝𝑝𝑒𝑖𝑑𝑏

5−17)��:H�XVH�WKH�'L'�YDULDWLRQ��L�H���WKH�ZLWKLQ�FRXQW\�YDULDWLRQ��LQ�+HDG�6WDUW�

VSHQGLQJ��𝐻𝑆𝑖𝑐𝑏
𝑎𝑔𝑒 4���DQG�LQVWUXPHQW�IRU�ERWK�.���VSHQGLQJ��𝑝𝑝𝑒𝑖𝑑𝑏

5−17��DQG�WKH�LQWHUDFWLRQ�EHWZHHQ�

+HDG�6WDUW�DQG�.���VSHQGLQJ��INT𝑖𝑑𝑏���2XU�H[FOXGHG�LQVWUXPHQWV�DUH�DOO�WKH�WZR�ZD\�DQG�WKUHH�

ZD\�LQWHUDFWLRQV�EHWZHHQ��D��WKH�QXPEHU�RI�VFKRRO�DJH�\HDUV�RI�H[SRVXUH�WR�D�FRXUW�RUGHUHG�6)5��

�E��SUHGLFWHG�GRVDJH��DQG��F��+HDG�6WDUW�VSHQGLQJ�SHU�IRXU�\HDU�ROG�ZKHQ�WKH�LQGLYLGXDO�ZDV�DJH�

�����%HFDXVH�D�VFKRRO�GLVWULFW�PD\�EH�D�VPDOOHU�XQLW�RI�REVHUYDWLRQ�WKDQ�D�FRXQW\��DOO�PRGHOV�LQFOXGH�

GLVWULFW�IL[HG�HIIHFWV��ZKLFK�VXEVXPHV�WKH�FKLOGKRRG�FRXQW\�IL[HG�HIIHFWV���7KH�UHVXOWLQJ�PRGHO�LV�

DV�LQ�>�@��ZKHUH 𝑝𝑝𝑒̂𝑖𝑑𝑏
5−17�DQG�𝐼𝑁𝑇̂𝑖𝑑𝑏 DUH�ILWWHG�YDOXHV�IURP�ILUVW�VWDJH�UHJUHVVLRQV��

>�@��������𝑌𝑖𝑐𝑏 = 𝛽𝐻𝑆 ∙ 𝐻𝑆𝑐𝑏
𝑎𝑔𝑒 4 + 𝛽𝑘12 ∙ 𝑝𝑝𝑒̂𝑖𝑑𝑏

5−17 + 𝛽𝑖𝑛𝑡 ∙ (𝐼𝑁𝑇̂𝑖𝑑𝑏) + 𝛾 ∙ 𝐶𝑖𝑐𝑏 + 𝜃𝑑 + 𝜏𝑏𝑑𝑖 + 𝜀𝑖𝑑𝑏��

7KH�LQWHUDFWLRQ�HIIHFW�EHWZHHQ�SUH�.�DQG�.���VSHQGLQJ�FDQ�EH�LGHQWLILHG�LQ�>�@�EHFDXVH��D��

DPRQJ�FRXQWLHV�WKDW�IDFHG�VLPLODU�LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ��VRPH�ZHUH�ORFDWHG�LQ�VFKRRO�

GLVWULFWV�WKDW�H[SHULHQFHG�ODUJHU��RU�VPDOOHU��LQFUHDVHV�LQ�.���VSHQGLQJ�GXH�WR�WKH�SDVVDJH�RI�D�

FRXUW�RUGHUHG�UHIRUP��DQG��E��DPRQJ�FRKRUWV� IURP�GLVWULFWV� WKDW� IDFHG�VLPLODU� LQFUHDVHV� LQ�.���

VSHQGLQJ�GXH�WR�WKH�SDVVDJH�RI�D�FRXUW�RUGHUHG�UHIRUP��VRPH�JUHZ�XS�LQ�FRXQWLHV�WKDW�KDG�KLJKHU�

�RU�ORZHU��OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�ZKHQ�WKRVH�FRKRUWV�ZHUH�DJH�����

7R�IXUWKHU�UHGXFH�WKH�SRVVLELOLW\�RI�FRQIRXQGLQJ�HIIHFWV��YHFWRU�Cidb�LQFOXGHV�D�YDULHW\�RI�

LQGLYLGXDO��FKLOGKRRG�IDPLO\��DQG�FKLOGKRRG�FRXQW\�FRQWUROV��7KHVH�LQFOXGH�SDUHQWDO�HGXFDWLRQ�DQG�

RFFXSDWLRQDO�VWDWXV��SDUHQWDO� LQFRPH��PRWKHU¶V�PDULWDO�VWDWXV�DW�ELUWK��ELUWK�ZHLJKW��FKLOG�KHDOWK�

LQVXUDQFH�FRYHUDJH��JHQGHU��DQG�WKH�DGXOW�HFRQRPLF�DQG�LQFDUFHUDWLRQ�RXWFRPHV�LQFOXGH�IOH[LEOH�

                                                             
��6SHFLILFDOO\� 𝑝𝑝𝑒̂𝑖𝑑𝑏

5−17 = 𝜋11(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏 × 𝑑𝑜𝑠𝑒𝑐) + 𝜋12(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏) + 𝜋13(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏 × 𝑑𝑜𝑠𝑒𝑐) ∙ 𝐻𝑆𝑐𝑏
𝑎𝑔𝑒 4 +

𝜋14(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏) ∙ 𝐻𝑆𝑐𝑏
𝑎𝑔𝑒 4 + 𝜋14(𝑑𝑜𝑠𝑒𝑐) ∙ 𝐻𝑆𝑐𝑏

𝑎𝑔𝑒 4 + 𝐶𝑖𝑑𝑏 + 𝜃𝑑1 + 𝜏𝑏1��
DQG� 𝐼𝑁𝑇̂𝑖𝑑𝑏 = 𝜋21(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏 × 𝑑𝑜𝑠𝑒𝑐) + 𝜋22(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏) + 𝜋23(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏 × 𝑑𝑜𝑠𝑒𝑐) ∙ 𝐻𝑆𝑐𝑏

𝑎𝑔𝑒 4 +
𝜋24(𝑆𝐹𝑅𝐸𝑥𝑝𝑖𝑑𝑏) ∙ 𝐻𝑆𝑐𝑏

𝑎𝑔𝑒 4 + 𝜋24(𝑑𝑜𝑠𝑒𝑐) ∙ 𝐻𝑆𝑐𝑏
𝑎𝑔𝑒 4 + 𝐶𝑖𝑑𝑏 + 𝜃𝑑2 + 𝜏𝑏2� 
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FRQWUROV�IRU�DJH��FXELF���Cidb�DOVR�LQFOXGHV�ELUWK�\HDU�IL[HG�HIIHFWV�E\�UHJLRQ�DQG�UDFH��ELUWK�FRKRUW�

OLQHDU�WUHQGV�LQWHUDFWHG�ZLWK�YDULRXV��9���FKDUDFWHULVWLFV�RI�WKH�FKLOGKRRG� FRXQW\��SRYHUW\�UDWH��

SHUFHQW�EODFN��DYHUDJH�HGXFDWLRQ��SHUFHQW�XUEDQ��DQG�SRSXODWLRQ�VL]H���$OVR��WR�DYRLG�FRQIRXQGLQJ�

RXU� HIIHFWV�ZLWK� WKDW� RI� RWKHU� SROLFLHV� WKDW� RYHUODS� RXU� VWXG\� SHULRG��Cidb� LQFOXGHV� FRQWUROV� IRU�

FRXQW\�E\�\HDU� PHDVXUHV� RI� VFKRRO� GHVHJUHJDWLRQ�� KRVSLWDO� GHVHJUHJDWLRQ�� FRPPXQLW\� KHDOWK�

FHQWHUV�� VWDWH� IXQGLQJ� IRU�NLQGHUJDUWHQ��7LWOH� ,� VFKRRO� IXQGLQJ�� LPSRVLWLRQ�RI� WD[� OLPLW�SROLFLHV��

DYHUDJH�FKLOGKRRG�VSHQGLQJ�RQ�IRRG�VWDPSV��$LG�WR�)DPLOLHV�ZLWK�'HSHQGHQW�&KLOGUHQ��0HGLFDLG��

DQG� XQHPSOR\PHQW� LQVXUDQFH� �-RKQVRQ�� ������ &KD\�� *XU\DQ�� 	� 0D]XPGHU�� ���9�� +R\QHV��

6FKDQ]HQEDFK��DQG�$OPRQG���������6WDQGDUG�HUURUV�DUH�FOXVWHUHG�DW�WKH�VWDWH�OHYHO����

7R� SURYLGH� YLVXDO� HYLGHQFH� RI� FRPSOHPHQWDULW\� HIIHFWV�� )LJXUH� �� SORWV� WKH� HVWLPDWHG�

FKDQJHV�LQ�\HDUV�RI�HGXFDWLRQDO�DWWDLQPHQW�IRU�FRKRUWV�EHIRUH�DQG�DIWHU�D�FRXUW�RUGHUHG�6)5�IRU�

GLVWULFWV� ZLWK� KLJK� SUHGLFWHG� VSHQGLQJ� LQFUHDVHV� �L�H���𝑑𝑜𝑠𝑒̂𝑑!�� �� DQG� WKRVH� ZLWK� QR� SUHGLFWHG�

LQFUHDVHV��L�H���𝑑𝑜𝑠𝑒̂𝑑������VHSDUDWHO\�IRU�FKLOGUHQ�ZLWK�DQG�ZLWKRXW�D�ORFDO�+HDG�6WDUW�FHQWHU�DW�DJH�

���7KH�OHIW�SDQHO�VKRZV�WKDW�6)5�WUHDWHG�FRKRUWV�DQG�6)5�XQWUHDWHG�FRKRUWV�H[SHULHQFHG�VLPLODUO\�

VPDOO�FKDQJHV�LQ��HGXFDWLRQDO�DWWDLQPHQW�LQ�GLVWULFWV�WKDW�KDG�VPDOO�LQFUHDVHV�LQ�.���VSHQGLQJ�DQG�

ZHUH�QRW�H[SRVHG�WR�+HDG�6WDUW�DW�DJH�IRXU��JUH\�OLQH���+RZHYHU��DPRQJ�FRKRUWV�WKDW�KDG�FRXQW\�

+HDG� 6WDUW� VSHQGLQJ� DW� DJH� IRXU�� VFKRRO�DJH� \HDUV� RI� H[SRVXUH� WR� 6)5V� OHG� WR� LQFUHDVHV� LQ�

HGXFDWLRQDO�DWWDLQPHQW�UHODWLYH�WR�WKRVH�ZKR�ZHUH�QRW�H[SRVHG�WR�6)5V��7KLV�SDWWHUQ�LV�FRQVLVWHQW�

ZLWK� +HDG� 6WDUW� PDNLQJ� HYHQ� VPDOO� LQFUHDVHV� LQ� .��� VSHQGLQJ� HIIHFWLYH� IRU� SRRU� FKLOGUHQ��

+RZHYHU�� LI� WKH� WZR� SROLFLHV� DUH� FRPSOHPHQWDU\�� RQH� VKRXOG� VHH� VLPLODU� SDWWHUQV� DQG� JUHDWHU�

LQFUHDVHV�LQ�FRPSOHWHG�HGXFDWLRQ�IRU�ODUJH�LQFUHDVHV�LQ�.���VSHQGLQJ��7KLV�LV�SUHFLVHO\�ZKDW�ZH�

GRFXPHQW� LQ� WKH� ULJKW� SDQHO� RI� )LJXUH� ��� +HUH� ZH� VHH� WKDW� LQ� GLVWULFWV� WKDW� H[SHULHQFHG� ODUJH�

LQFUHDVHV� LQ�.��� VSHQGLQJ�DIWHU� D�6)5��H[SRVHG�FRKRUWV�DFKLHYH�PRUH�\HDUV�RI� HGXFDWLRQ� WKDQ�

XQH[SRVHG�FRKRUWV��DQG�WKHUH�LV�D�GRVH�UHVSRQVH�UHODWLRQVKLS�ZLWK�WKH�QXPEHU�RI�VFKRRO�DJH�\HDUV�

RI�H[SRVXUH�WR�ODUJHU�UHIRUP�LQGXFHG�VSHQGLQJ�LQFUHDVHV��,PSRUWDQWO\��WKH�UHODWLYH�LQFUHDVH�LQ�\HDUV�

RI�HGXFDWLRQ�LV�ODUJHU�DPRQJ�WKRVH�6)5�H[SRVHG�FRKRUWV�WKDW�ZHUH�IURP�FRXQWLHV�ZLWK�D�+HDG�6WDUW�

FHQWHU�DW�DJH�IRXU�WKDQ�DPRQJ�WKRVH�6)5�H[SRVHG�FRKRUWV�WKDW�GLG�QRW�KDYH�D�+HDG�6WDUW�FHQWHU�DW�

DJH� IRXU�� )XUWKHUPRUH�� LI�RQH�FRPSDUHV� WKH�HIIHFWV� DFURVV� WKH� WZR�SDQHOV��RQH�FDQ� VHH� WKDW� WKH�

EHQHILWV�RI�+HDG�6WDUW�VSHQGLQJ��WKH�GLIIHUHQFH�EHWZHHQ�WKH�JUH\�DQG�EODFN�OLQH�LQ�HDFK�SDQHO��DUH�

ODUJHU�DPRQJ�H[SRVHG�FRKRUWV�WKDW�H[SHULHQFH� ODUJHU�.���VSHQGLQJ� LQFUHDVHV�� ,Q�VXP��)LJXUH���

SUHVHQWV� IOH[LEOH� VHPL�SDUDPHWULF� HYLGHQFH� WKDW� +HDG� 6WDUW� DQG� .��� VFKRRO� VSHQGLQJ� H[KLELW�
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G\QDPLF�FRPSOHPHQWDULW\��7KH�ODFN�RI�DQ\�GLIIHUHQWLDO�SUH�WUHQGLQJ�LQ�HLWKHU�SDQHO�LOOXVWUDWHV�WKDW�

WKH�SDUDOOHO�WUHQGV�DVVXPSWLRQ�OLNHO\�KROGV�QRW�MXVW�IRU�HDFK�SROLF\��DV�SUHYLRXVO\�VKRZQ�LQ�)LJXUH�

��DQG����EXW�DOVR�IRU�WKH�interaction�EHWZHHQ�WKH�WZR�SROLFLHV��

�

VI. RESULTS 

:H�SUHVHQW�UHVXOWV�IURP�VSHFLILFDWLRQ�>�@�WKDW�H[SORLW�DOO�WKH�ZLWKLQ�FRXQW\�DFURVV�FRKRUW�

YDULDWLRQ�LQ�+HDG�6WDUW�VSHQGLQJ�DQG�LQVWUXPHQWV�IRU�.���SXEOLF�VFKRRO�VSHQGLQJ�DW�WKH�GLVWULFW�

OHYHO�XVLQJ�WKH�6)5�LQVWUXPHQWV��7R�IDFLOLWDWH�LQWHUSUHWDWLRQ�RI�WKH�EDVH�HIIHFWV�RI�.���VSHQGLQJ�

DQG�+HDG�6WDUW�VSHQGLQJ�ZKHQ�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�WZR�LV�LQFOXGHG��ERWK�.���VSHQGLQJ�DQG�

+HDG�6WDUW�VSHQGLQJ�DUH�FHQWHUHG�RQ�WKHLU�UHVSHFWLYH�PHDQV��7KXV��WKH�FRHIILFLHQW�RQ�+HDG�6WDUW�LV�

WKH�PDUJLQDO�HIIHFW�RI�+HDG�6WDUW�VSHQGLQJ�DW�WKH�DYHUDJH�OHYHO�RI�.���VSHQGLQJ��DQG�WKH�FRHIILFLHQW�

RQ� .��� VSHQGLQJ� LV� WKH� PDUJLQDO� HIIHFW� RI� .��� VSHQGLQJ� DW� WKH� DYHUDJH� OHYHO� RI� +HDG� 6WDUW�

VSHQGLQJ��7R�RUJDQL]H�RXU�GLVFXVVLRQ��ZH�ILUVW�GLVFXVV�WKH�EDVH�HIIHFWV�RI�.���VSHQGLQJ��LQ�ORJV��

DQG�+HDG�6WDUW�VSHQGLQJ��SUHVHQW�HPSLULFDO�HYLGHQFH�WKDW�WKHVH�HVWLPDWHG�EDVH�HIIHFWV�DUH�XQELDVHG��

DQG�WKHQ�GLVFXVV�WKH�HVWLPDWHG�LQWHUDFWLRQ�HIIHFWV��:H�SUHVHQW�RXU�HVWLPDWHG�HIIHFWV�RQ�HGXFDWLRQ�

RXWFRPHV��IROORZHG�E\�DGXOW�HFRQRPLF�RXWFRPHV��DQG�ILQDOO\�LQFDUFHUDWLRQ��

VI.A. Estimating the Base Effects of Head Start and K12 Spending 

7DEOH���SUHVHQWV�WKH�HVWLPDWHV�IURP�>�@�IRU�SRRU��ERWWRP�LQFRPH�TXDUWLOH�GXULQJ�FKLOGKRRG��

FKLOGUHQ��&ROXPQ���SUHVHQWV�WKH�HIIHFWV�RQ�WKH�SUREDELOLW\�RI�JUDGXDWLQJ�IURP�KLJK�VFKRRO��7KH�

FRHIILFLHQW� RQ� +HDG� 6WDUW� VSHQGLQJ� SHU� SRRU� IRXU�\HDU�ROG� LV� ����9��� �p�YDOXH�������� 7KLV�

LQGLFDWHV�WKDW�LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���\HDU�ROG�LQ�WKH�FRXQW\�E\���������URXJKO\�

D����SHUFHQW�LQFUHDVH��LQFUHDVHV�WKH�OLNHOLKRRG�RI�JUDGXDWLQJ�IURP�KLJK�VFKRRO�E\���9�SHUFHQWDJH�

SRLQWV�IRU�D�SRRU�FKLOG�H[SRVHG�WR�WKH�DYHUDJH�OHYHO�RI�.���VSHQGLQJ��*LYHQ�WKDW�WKH�DYHUDJH�OHYHO�

RI�+HDG�6WDUW� VSHQGLQJ�� FRQGLWLRQDO�RQ�KDYLQJ�DQ\�+HDG�6WDUW�SURJUDP� LQ� WKH�FRXQW\�� LV� DERXW�

�������� WKLV� LPSOLHV� WKDW�� IRU� SRRU� FKLOGUHQ�� KDYLQJ� DFFHVV� WR� WKH� DYHUDJH�+HDG� 6WDUW� SURJUDP�

LQFUHDVHG�WKH�OLNHOLKRRG�RI�JUDGXDWLQJ�IURP�KLJK�VFKRRO�E\�URXJKO\�����SHUFHQWDJH�SRLQWV��

,QFUHDVHV� LQ� +HDG� 6WDUW� VSHQGLQJ� FDQ� DIIHFW� RXWFRPHV� WKURXJK� LQFUHDVLQJ� +HDG� 6WDUW�

SDUWLFLSDWLRQ�� LQFUHDVHV� LQ� WKH�TXDOLW\�DQG�VFRSH�RI�+HDG�6WDUW�VHUYLFHV��DQG�FDQ�DOVR� LQGLUHFWO\�

DIIHFW�RXWFRPHV�WKURXJK�SHHU�HIIHFWV�LQ�WKH�.���V\VWHP�GXH�WR�KDYLQJ�EHWWHU�SUHSDUHG�VFKRROPDWHV��

:KLOH�H[LVWLQJ�VWXGLHV�KDYH�IRFXVHG�RQ�WKH�HIIHFW�RI�enrolling in�+HDG�6WDUW�DV�SDUWLFLSDQWV��ZH�

HVWLPDWH� WKH� HIIHFW� RI�+HDG�6WDUW� VSHQGLQJ� RQ� all� HOLJLEOH� FKLOGUHQ��%HFDXVH� WKHUH�DUH�PXOWLSOH�
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FKDQQHOV�WKURXJK�ZKLFK�VSHQGLQJ�HIIHFWV�PD\�HPHUJH��ZH�SURYLGH�D�VHQVH�RI�KRZ�RXU�VSHQGLQJ�

HIIHFWV�UHODWH�WR�WKH�SDUWLFLSDWLRQ�HIIHFWV�LQ�WKH�H[WDQW�OLWHUDWXUH��8QIRUWXQDWHO\��WKH�36,'�VXUYH\�

GLG� QRW� FROOHFW� LQIRUPDWLRQ� UHJDUGLQJ� +HDG� 6WDUW� SDUWLFLSDWLRQ� GXULQJ� WKH� \HDUV� LQ� TXHVWLRQ����

+RZHYHU��ZH�FDQ�DSSUR[LPDWH�WKLV�PDUJLQ�XVLQJ�QDWLRQDO�GDWD��%HWZHHQ��9���DQG��9����+HDG�6WDUW�

HQUROOPHQW��IXOO�WLPH�RU�SDUW�\HDU��DFFRXQWHG�IRU�URXJKO\����SHUFHQW�RI�DOO�HOLJLEOH�IRXU�\HDU�ROGV�

�)LJXUH�����%HFDXVH�FHQWHUV�FDQ�HQUROO����SHUFHQW�RI�QRQ�SRRU�FKLOGUHQ�DQG�PXVW� LQFOXGH�VRPH�

GLVDEOHG�FKLOGUHQ��WKH�SDUWLFLSDWLRQ�UDWH�DPRQJ�LQFRPH�HOLJLEOH�FKLOGUHQ�FRXOG�KDYH�EHHQ�DV�ORZ�DV�

���SHUFHQW��5RXJKO\����SHUFHQW�RI�SRRU�FKLOGUHQ�ERUQ�DIWHU��9���LQ�WKH�36,'�UHVLGHG�LQ�D�FRXQW\�

ZLWK�D�+HDG�6WDUW�FHQWHU�DW�DJH�IRXU�GXULQJ�WKLV�SHULRG��WKLV�LV�FRQVLVWHQW�ZLWK�QDWLRQDO�ILJXUHV���

$VVXPLQJ�WKDW�RQO\�FKLOGUHQ�ZLWK�D�+HDG�6WDUW�FHQWHU�LQ�WKHLU�ORFDO�DUHD�DW�DJH�IRXU�ZLOO�SDUWLFLSDWH��

WKLV�LPSOLHV�D�+HDG�6WDUW�SDUWLFLSDWLRQ�UDWH�RI�DERXW�������� ������FRQGLWLRQDO�RQ�KDYLQJ�D�+HDG�

6WDUW�FHQWHU�LQ�WKH�FRXQW\��:H�WDNH�WKLV�DV�RXU�³EDOOSDUN´�HVWLPDWH�RI�WKH�LQFUHDVH�LQ�WKH�OLNHOLKRRG�

RI�+HDG�6WDUW�SDUWLFLSDWLRQ��DPRQJ�SRRU� FKLOGUHQ��GXH� WR� WKH� UROORXW�RI� WKH�DYHUDJH�+HDG�6WDUW�

FHQWHU�LQ�WKH�FRXQW\�GXULQJ�RXU�VWXG\�SHULRG��

,I�DOO�RI�RXU�HVWLPDWHG�LQWHQWLRQ�WR�WUHDW�HIIHFW�RI�KDYLQJ�DFFHVV�WR�D�+HDG�6WDUW�FHQWHU�ZDV�

GXH� WR�+HDG�6WDUW� HQUROOPHQW� �DQG� WKHUH�ZHUH� QR� VSLOORYHU� HIIHFWV� WR� RWKHU� SRRU� FKLOGUHQ��� RXU�

DVVXPHG�SDUWLFLSDWLRQ�PDUJLQ�HIIHFW�LPSOLHV�D�WUHDWPHQW�RQ�WKH�WUHDWHG�HIIHFW�RI���������� �������

RU� ����� SHUFHQWDJH� SRLQWV�� 7KLV� LV� VLPLODU� WR� WKH� HVWLPDWHG� HQUROOPHQW� HIIHFW� RI�+HDG� 6WDUW� LQ�

H[LVWLQJ� VWXGLHV����+RZHYHU��PRVW� H[LVWLQJ� VWXGLHV� RI�+HDG�6WDUW� IRFXV� RQ� IXOO�\HDU�+HDG�6WDUW�

SURJUDPV�� ,I�RQH�FRQVLGHUV� WKH�HIIHFW�RI�RQO\� IXOO�\HDU�+HDG�6WDUW�� WKH�DYHUDJH�HQUROOPHQW� UDWH�

DPRQJ�HOLJLEOH�FKLOGUHQ�ZDV�DERXW����SHUFHQW�EHWZHHQ��9���DQG��9����7KLV�LPSOLHV�D�IXOO�\HDU�

+HDG�6WDUW�SDUWLFLSDWLRQ�UDWH�RI�DERXW�������� ����FRQGLWLRQDO�RQ�KDYLQJ�D�+HDG�6WDUW�FHQWHU�LQ�WKH�

FRXQW\�DW�DJH���� ,I�DOO�RI�RXU� HVWLPDWHG�LQWHQWLRQ�WR�WUHDW�HIIHFW�ZDV�GXH�WR� full-year�+HDG�6WDUW�

HQUROOPHQW��WKLV�DVVXPHG�IXOO�\HDU�+HDG�6WDUW�SDUWLFLSDWLRQ�PDUJLQ�HIIHFW�LPSOLHV�D�WUHDWPHQW�RQ�

WKH�WUHDWHG� HIIHFW� RQ� WKH� OLNHOLKRRG� RI� KLJK� VFKRRO� JUDGXDWLRQ� RI� �������� ������� RU� D� �����

                                                             
���7KH�36,'�VXUYH\�GDWD�HPSOR\HG�LQ�*DUFHV��&XUULH��DQG�7KRPDV��������DUH�UHWURVSHFWLYH�GDWD�FROOHFWHG�LQ�WKH��99��
ZDYH�IRU�LQGLYLGXDOV�ERUQ�DIWHU��9����L�H���ZKR�ZHUH���\HDUV�ROG�DIWHU��9�9���7KXV��+HDG�6WDUW�SDUWLFLSDWLRQ�LQIRUPDWLRQ�
ZDV�QRW�FROOHFWHG�UHWURVSHFWLYHO\�IRU�WKH�FRKRUWV�ZKR�ZHUH�DJH�IRXU�GXULQJ�WKH�UDPS�XS�SHULRG�LQ�ZKLFK�PRVW�RI�RXU�
YDULDWLRQ� LV�GHULYHG��6HH�$SSHQGL[� )� IRU� IXUWKHU�GLVFXVVLRQ��7KH� LPSOLHG�SDUWLFLSDWLRQ�HIIHFWV�XVLQJ� WKHVH�GDWD�DUH�
VLPLODU�WR�WKRVH�ZH�DVVXPH�KHUH��
���)RU�H[DPSOH��&XUULH�HW�DO���99���ILQG�WKDW�SDUWLFLSDWLQJ�LQ�+HDG�6WDUW�LQFUHDVHV�WKH�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�IRU�
ZKLWH�E\����SHUFHQWDJH�SRLQWV��ZLWK�QR�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�IRU�EODFNV��'HPLQJ�����9��ILQGV�WKDW�+HDG�6WDUW�
SDUWLFLSDWLRQ�LQFUHDVHV�KLJK�VFKRRO�JUDGXDWLRQ�E\����SHUFHQWDJH�SRLQWV�IRU�EODFNV�ZLWK�D�VPDOO�HIIHFW�IRU�ZKLWHV��DQG�
LQFUHDVHV�KLJK�VFKRRO�JUDGXDWLRQ�E\����SHUFHQWDJH�SRLQWV�IRU�WKRVH�ZLWK�ORZ�PDWHUQDO�WHVW�VFRUHV��:HLNDUW��0DUFXV�
DQG�;LH��������ILQG�WKDW�WKH�DYHUDJH�HIIHFW�LV����SHUFHQWDJH�SRLQWV��
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SHUFHQWDJH�SRLQW�LQFUHDVH��7KLV�LV�LQ�OLQH�ZLWK�WKH�ODUJHU�RI�WKH�SDUWLFLSDWLRQ�PDUJLQ�HIIHFWV�LQ�WKH�

OLWHUDWXUH��RU�ZLWK�WKH�VPDOOHU�SDUWLFLSDWLRQ�HIIHFWV�LQ�WKH�OLWHUDWXUH�LI�WKHUH�DUH�PRGHVW�VSLOORYHUV��

,Q�VXP��RXU�VSHQGLQJ�HIIHFWV�FDQ�EH�H[SODLQHG�HQWLUHO\�E\�DQ�HQUROOPHQW�HIIHFW�XVLQJ�WKH�UDQJH�RI�

HVWLPDWHV�LQ�WKH�H[LVWLQJ�OLWHUDWXUH��+RZHYHU��ZH�FDQQRW�UXOH�RXW�WKDW�VRPH�PRGHVW�SRUWLRQ�RI�RXU�

HIIHFWV�DUH�GULYHQ�E\��D��LPSURYHPHQWV�LQ�WKH�TXDOLW\�DQG�VFRSH�RI�+HDG�6WDUW�FHQWHUV��IXOO�GD\�

YHUVXV�KDOI�GD\��IXOO�WLPH�YHUVXV�VXPPHU�RQO\��EHWWHU�WHDFKHUV��HWF����DQG��E��VSLOORYHUV�IURP�+HDG�

6WDUW�SDUWLFLSDQWV�WR�SRRU�QRQ�SDUWLFLSDQWV�LQ�WKH�.���VFKRRO�V\VWHP��

$V�H[SHFWHG��WKH�FRHIILFLHQW�HVWLPDWHV�IRU�.���VSHQGLQJ�DUH�YHU\�VLPLODU�WR�WKRVH�SUHVHQWHG�

LQ�-DFNVRQ��-RKQVRQ��DQG�3HUVLFR���������7KH�FRHIILFLHQW�RQ�WKH�ORJ�RI�.���VSHQGLQJ�GXULQJ�WKH�

VFKRRO�DJH�\HDUV�LV����9����p�YDOXH��������7KDW�LV��LQFUHDVLQJ�.���VFKRRO�VSHQGLQJ��DFURVV�DOO����

VFKRRO�DJH� \HDUV�� E\� ��� SHUFHQW� LQFUHDVHV� WKH� OLNHOLKRRG� RI� KLJK� VFKRRO� JUDGXDWLRQ� E\� ��9�

SHUFHQWDJH�SRLQWV�IRU�D�SRRU�FKLOG�H[SRVHG�WR�WKH�DYHUDJH�OHYHO�RI�+HDG�6WDUW�VSHQGLQJ��5HODWLYH�WR�

EDVHOLQH��WKLV�LV�DQ�����SHUFHQW�LQFUHDVH��7KH�HVWLPDWHV�LQGLFDWH�WKDW�LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�

E\� ������� ZRXOG� KDYH� URXJKO\� WKH� VDPH� HIIHFW� RQ� KLJK� VFKRRO� JUDGXDWLRQ� DV� LQFUHDVLQJ� .���

VSHQGLQJ�E\����SHUFHQW�DFURVV�DOO�VFKRRO�DJH�\HDUV��IRU�SRRU�FKLOGUHQ������

&ROXPQ���SUHVHQWV�D�VLPLODU�SDWWHUQ�IRU�FRPSOHWHG�\HDUV�RI�HGXFDWLRQ�IRU�SRRU�FKLOGUHQ��

,QFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���\HDU�ROG�LQ�WKH�FRXQW\�E\��������LQFUHDVHV�WKH�\HDUV�RI�

HGXFDWLRQDO� DWWDLQPHQW� E\� ���9�� \HDUV� IRU� D� SRRU� FKLOG� H[SRVHG� WR� WKH� DYHUDJH� OHYHO� RI� .���

VSHQGLQJ��$V�VXFK��DW�DYHUDJH�+HDG�6WDUW�VSHQGLQJ�OHYHOV�RI�DERXW���������D�+HDG�6WDUW�FHQWHU�LV�

HVWLPDWHG�WR�LQFUHDVH�\HDUV�RI�HGXFDWLRQ�E\�URXJKO\��������MXVW�RYHU�D�WKLUG�RI�D�\HDU����,QFUHDVLQJ�

VFKRRO�DJH�.���VSHQGLQJ�E\����SHUFHQW�LQFUHDVHV�WKH�QXPEHU�RI�\HDUV�RI�FRPSOHWHG�HGXFDWLRQ�E\�

������\HDUV�IRU�D�SRRU�FKLOG�H[SRVHG�WR�WKH�DYHUDJH�OHYHO�RI�+HDG�6WDUW�VSHQGLQJ���

5HVXOWV�IRU�QRQ�SRRU�FKLOGUHQ��WRS���LQFRPH�TXDUWLOHV�GXULQJ�FKLOGKRRG��DUH�LQ�7DEOH����7KH�

HVWLPDWHG� .��� VSHQGLQJ� HIIHFWV� RQ� WKH� HGXFDWLRQ� RXWFRPHV� DUH� SRVLWLYH� DQG� VL]DEOH�� EXW� QRW�

VWDWLVWLFDOO\�VLJQLILFDQW��7KH�SRLQW�HVWLPDWHV�LQGLFDWH�WKDW�LQFUHDVLQJ�.���VSHQGLQJ�LQ�WKH�GLVWULFW�

E\����SHUFHQW� LQFUHDVHV� WKH�OLNHOLKRRG�RI�KLJK�VFKRRO�JUDGXDWLRQ�E\� ����SHUFHQWDJH�SRLQWV��DQG�

LQFUHDVHV�\HDUV�RI�HGXFDWLRQDO�DWWDLQPHQW�E\�DERXW�����\HDUV�IRU�D�QRQ�SRRU�FKLOG�H[SRVHG�WR�WKH�

DYHUDJH� OHYHO� RI� +HDG�6WDUW� VSHQGLQJ��7KHVH� HVWLPDWHG�HIIHFWV� DUH� VLPLODU� LQ�PDJQLWXGH� WR� WKH�

HIIHFWV� IRU� SRRU� FKLOGUHQ�� EXW� DUH� OHVV� SUHFLVH�� $FFRUGLQJO\�� ZKLOH� RQH� FDQQRW� UHMHFW� WKDW� WKH�

                                                             
���'XULQJ�WKH�VDPSOH�SHULRG��D����SHUFHQW�LQFUHDVH�LQ�.���VSHQGLQJ�LV�URXJKO\�HTXDO�WR�LQFUHDVLQJ�SHU�SXSLO�.���
VSHQGLQJ�E\������HDFK�\HDU�RYHU����\HDUV��DERXW�������LQ�SUHVHQW�YDOXH�WHUPV�DVVXPLQJ�D���SHUFHQW�LQWHUHVW�UDWH���
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PDUJLQDO�HIIHFWV�RI�.���VSHQGLQJ�RQ�WKH�HGXFDWLRQ�RXWFRPHV�DUH�GLIIHUHQW�IRU�SRRU�DQG�QRQ�SRRU�

FKLOGUHQ��RQH�FDQ�DOVR�QRW�UHMHFW�WKDW�WKH�HVWLPDWHG�HIIHFWV�DUH�]HUR�IRU�QRQ�SRRU�FKLOGUHQ��

:KLOH� WKH� HVWLPDWHG� HIIHFWV� RI� .��� VSHQGLQJ� DUH� VLPLODU� DFURVV� WKH� WZR� JURXSV�� WKH�

HVWLPDWHG�HIIHFWV�RI�+HDG�6WDUW�DUH�YHU\�GLIIHUHQW��DV�H[SHFWHG���,Q�FRQWUDVW�WR�WKH�ODUJH�HIIHFWV�IRU�

SRRU�FKLOGUHQ��LQFUHDVLQJ�FRXQW\�+HDG�6WDUW�VSHQGLQJ�KDV�YHU\�VPDOO��LQVLJQLILFDQW�HIIHFWV�RQ�QRQ�

SRRU�FKLOGUHQ�H[SRVHG�WR�DYHUDJH�OHYHOV�RI�.���VSHQGLQJ��)RU�ERWK�HGXFDWLRQ�RXWFRPHV��RQH�can�

UHMHFW�WKDW�WKH�PDUJLQDO�HIIHFW�RI�+HDG�6WDUW�LV�WKH�VDPH�IRU�SRRU�DQG�QRQ�SRRU�FKLOGUHQ��RQH�FDQQRW�

UHMHFW�WKDW�WKH�HIIHFW�RQ�WKH�QRQ�SRRU�LV�]HUR��DQG�RQH�FDQ�UHMHFW�WKDW�WKH�HIIHFW�IRU�SRRU�FKLOGUHQ�LV�

]HUR��7KLV� VXJJHVWV� WKDW� �D�� WKHUH� DUH� QR� VSLOORYHU� HIIHFWV� RI�+HDG�6WDUW� VSHQGLQJ� RQ� QRQ�SRRU�

FKLOGUHQ��DQG�WKDW��E��LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�DUH�QRW�DVVRFLDWHG�ZLWK�RWKHU�SROLFLHV�WKDW�

LPSURYH�WKH�RXWFRPHV�RI�QRQ�SRRU�FKLOGUHQ��7KLV�EROVWHUV�WKH�FUHGLELOLW\�RI�WKH�UHVHDUFK�GHVLJQ��

1RWH�WKDW�WKH�VPDOO��LQVLJQLILFDQW�HIIHFWV�IRXQG�IRU�QRQ�SRRU�FKLOGUHQ�GRHV�QRW�UXOH�RXW�VSLOORYHU�

HIIHFWV�RQ�SRRU�FKLOGUHQ�ZKR�GLG�QRW�DWWHQG�+HDG�6WDUW��

7KH� DGXOW� HFRQRPLF� RXWFRPHV� ZH� H[DPLQH� DUH� ZDJHV�� DQQXDO� IDPLO\� LQFRPH�� DQG� WKH�

DQQXDO� LQFLGHQFH� RI� SRYHUW\� EHWZHHQ� WKH� DJHV� RI� ��� DQG� ���� 2XU� PRGHOV� WKDW� DQDO\]H� DGXOW�

HFRQRPLF� RXWFRPHV� �VXFK� DV� ZDJHV� DQG� DQQXDO� IDPLO\� LQFRPH�� XVH� DOO� DYDLODEOH� SHUVRQ�\HDU�

REVHUYDWLRQV�IRU�DJHV���±���DQG�FRQWURO�IRU�D�FXELF�LQ�DJH�WR�DYRLG�FRQIRXQGLQJ�OLIH�F\FOH�DQG�

ELUWK�FRKRUW�HIIHFWV��&ROXPQV�������DQG���LQ�7DEOH���SUHVHQW�WKHVH�UHVXOWV�IRU�FKLOGUHQ�IURP�SRRU�

IDPLOLHV��/RRNLQJ�DW�ZDJHV��WKH�FRHIILFLHQW�RQ�WKH�ORJ�RI�SXEOLF�.���VFKRRO�VSHQGLQJ�LV���9����p�

YDOXH������DQG�WKDW�RQ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���\HDU�ROG�LV�����9���p�YDOXH��������7KDW�LV��

IRU�FKLOGUHQ�IURP�SRRU�IDPLOLHV�H[SRVHG�WR�DYHUDJH�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ��LQFUHDVLQJ�.���

VSHQGLQJ�E\����SHUFHQW�LV�DVVRFLDWHG�ZLWK�DERXW�9���SHUFHQW�KLJKHU�DGXOW�ZDJHV��6LPLODUO\��IRU�WKHVH�

VDPH�FKLOGUHQ��LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�E\��������SHU�SRRU���\HDU�ROG�LV�DVVRFLDWHG�ZLWK�

��9��SHUFHQW�KLJKHU�ZDJHV�LQ�DGXOWKRRG��$W�WKH�DYHUDJH�OHYHO�RI�+HDG�6WDUW�VSHQGLQJ�IROORZLQJ�WKH�

SURJUDP¶V�UROORXW��WKLV�LPSOLHV�DQ�DYHUDJH�+HDG�6WDUW�UROORXW�HIIHFW�RI������SHUFHQW�KLJKHU�ZDJHV�

GXH�WR�WKH�H[SDQVLRQ�RI�SXEOLF�SUH�.�DYDLODELOLW\�IRU�SRRU�FKLOGUHQ���

&ROXPQ���RI�7DEOH���SUHVHQWV�WKH�HIIHFWV�RQ�DGXOW�ZDJHV�IRU�QRQ�SRRU�FKLOGUHQ��6LPLODU�WR�

WKH�HGXFDWLRQ�RXWFRPHV��WKHUH�DUH�SRVLWLYH�HIIHFWV�RI�.���VSHQGLQJ��EXW�QR�HIIHFW�RI�+HDG�6WDUW�

VSHQGLQJ�RQ�WKH�ZDJHV�RI�DGXOWV�ZKR�ZHUH�IURP�QRQ�SRRU�IDPLOLHV��7KH�FRHIILFLHQW�RQ�WKH�ORJ�RI�

.���SXEOLF�VFKRRO�VSHQGLQJ�LV��������p�YDOXH��������DQG�WKDW�RQ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���

\HDU�ROG�LV����������p�YDOXH!������7KDW�LV��IRU�FKLOGUHQ�IURP�QRQ�SRRU�IDPLOLHV�H[SRVHG�WR�DYHUDJH�
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OHYHOV� RI�+HDG�6WDUW� VSHQGLQJ�� LQFUHDVLQJ�.��� VSHQGLQJ� E\� ��� SHUFHQW� LV� DVVRFLDWHG�ZLWK� �����

SHUFHQW�KLJKHU�HDUQLQJV�EHWZHHQ�WKH�DJHV�RI����DQG�����+RZHYHU��FRQVLVWHQW�ZLWK�QR�+HDG�6WDUW�

VSLOORYHU� HIIHFWV� RQ� QRQ�SRRU� FKLOGUHQ�� LQFUHDVLQJ� +HDG� 6WDUW� VSHQGLQJ� LV� DVVRFLDWHG� ZLWK� QR�

GLIIHUHQFH�LQ�HDUQLQJV�EHWZHHQ�WKH�DJHV�RI����DQG�����

7KH�SDWWHUQ�RI�HVWLPDWHV�IRU�IDPLO\�LQFRPH�DQG�DQQXDO�LQFLGHQFH�RI�SRYHUW\�LQ�DGXOWKRRG�

LQ� FROXPQV� �� DQG� �� RI� 7DEOHV� �� DQG� ��PLUURU� WKRVH� IRU� DGXOW� ZDJHV�� +HDG� 6WDUW� VSHQGLQJ� LV�

DVVRFLDWHG�ZLWK� ODUJH��VWDWLVWLFDOO\�VLJQLILFDQW�LPSURYHPHQWV�LQ� WKH�DGXOW�HFRQRPLF�RXWFRPHV�RI�

SRRU�FKLOGUHQ� �7DEOH�����DQG�KDV�VPDOO�� LQVLJQLILFDQW�HIIHFWV�RQ�WKH�DGXOW�RXWFRPHV�RI�QRQ�SRRU�

FKLOGUHQ� �7DEOH� ���� +RZHYHU�� LQFUHDVHV� LQ� SXEOLF� .��� VSHQGLQJ� DUH� DVVRFLDWHG� ZLWK� VL]DEOH�

LPSURYHPHQWV�LQ�WKH�HFRQRPLF�RXWFRPHV�RI�DOO�FKLOGUHQ��RQ�DYHUDJH��7KH�RQH�H[FHSWLRQ�WR�WKLV�

SDWWHUQ�LV�DGXOW�SRYHUW\��IRU�ZKLFK�QHLWKHU�+HDG�6WDUW�VSHQGLQJ�QRU�.���VSHQGLQJ� KDV�DQ�HIIHFW�

DPRQJ�QRQ�SRRU�FKLOGUHQ��OLNHO\�EHFDXVH�EDVHOLQH�UDWHV�DUH�ORZ�IRU�WKLV�SRSXODWLRQ���,QGHHG��WKH�

OLNHOLKRRG�RI�EHLQJ�LQ�SRYHUW\�DW�DJH����LV�RQO\���SHUFHQW�IRU�QRQ�SRRU�FKLOGUHQ�FRPSDUHG�WR����

SHUFHQW�IRU�SRRU�FKLOGUHQ��

7KH� ILQDO� RXWFRPH� ZH� H[DPLQH� LV� WKH� SUREDELOLW\� WKDW� DQ� LQGLYLGXDO� KDV� HYHU� EHHQ�

LQFDUFHUDWHG��&ROXPQ���RI�7DEOHV���DQG�����$V�ZLWK�DGXOW�SRYHUW\��ZH�ILQG�QR�HIIHFW�RI�HLWKHU�+HDG�

6WDUW� RU�.��� VSHQGLQJ� RQ� WKH� OLNHOLKRRG� RI� DGXOW� LQFDUFHUDWLRQ� DPRQJ� QRQ�SRRU� FKLOGUHQ��:H��

WKHUHIRUH�� IRFXV�RXU�GLVFXVVLRQ�RQ� WKH�RXWFRPHV�RI� SRRU� FKLOGUHQ�� )RU� WKHVH�FKLOGUHQ�� D��������

LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG�UHGXFHV�WKH�OLNHOLKRRG�RI�EHLQJ�LQFDUFHUDWHG�

E\� ���� SHUFHQWDJH� SRLQWV� �p�YDOXH�������� $W� WKH� DYHUDJH� OHYHOV� RI� +HDG� 6WDUW�� WKLV� LPSOLHV� DQ�

DYHUDJH�+HDG�6WDUW�UROORXW�HIIHFW�RI�DERXW�D�WKUHH�SHUFHQWDJH�SRLQW�UHGXFWLRQ�LQ�WKH�OLNHOLKRRG�RI�

DGXOW�LQFDUFHUDWLRQ��,I�RQH�ZHUH�WR�DVFULEH�DOO�RI�WKLV�HIIHFW�WR�WKH�SDUWLFLSDWLRQ�PDUJLQ�IRU�IXOO�\HDU�

+HDG�6WDUW��LW�ZRXOG�LPSO\�D�+HDG�6WDUW�SDUWLFLSDWLRQ�HIIHFW�RI�D���SHUFHQWDJH�SRLQW�UHGXFWLRQ�LQ�

WKH�SUREDELOLW\�RI�HYHU�EHLQJ�LQFDUFHUDWHG��(IIHFWV�RI�WKLV�PDJQLWXGH�DUH�LQ�OLQH�ZLWK�WKH�UHVXOWV�

IURP�*DUFHV��HW�DO����������&ROXPQ���DOVR�VKRZV�WKDW�LQFUHDVLQJ�.���SHU�SXSLO�VSHQGLQJ�E\����

SHUFHQW��DW�DYHUDJH�+HDG�6WDUW�VSHQGLQJ�OHYHOV��UHGXFHV�WKH�OLNHOLKRRG�RI�DGXOW�LQFDUFHUDWLRQ�E\����

SHUFHQWDJH� SRLQWV� �p�YDOXH�������� 7KH� PDJQLWXGH� RI� WKLV� HIIHFW� LV� LQ� OLQH� ZLWK� WKH� HVWLPDWHG�

UHGXFWLRQV�LQ�LQFDUFHUDWLRQ�DVVRFLDWHG�ZLWK�LQFUHDVHG�VFKRROLQJ��/RFKQHU�DQG�0RUHWWL���������DQG�

UHGXFWLRQV�LQ�FULPH�DVVRFLDWHG�ZLWK�DWWHQGLQJ�D�EHWWHU�VFKRRO��'HPLQJ���������1RWH��KRZHYHU��WKDW�

WKLV� LV� WKH� ILUVW� SDSHU� WR� GRFXPHQW� D� FDXVDO� UHODWLRQVKLS� EHWZHHQ� LQFUHDVHG� SXEOLF� VFKRRO�.���

VSHQGLQJ�DQG�UHGXFHG�ULVNV�RI�DGXOW�LQFDUFHUDWLRQ��
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,Q�VXP��LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�LPSURYH�WKH�DGXOW�RXWFRPHV�RI�SRRU�FKLOGUHQ�DQG�

KDYH� QR� HIIHFW� RQ� WKH� RXWFRPHV� RI� QRQ�SRRU� FKLOGUHQ�� ,Q� FRQWUDVW�� LQFUHDVHV� LQ� .��� VSHQGLQJ�

LPSURYH� WKH� DGXOW� RXWFRPHV� RI� ERWK� SRRU� DQG� QRQ�SRRU� FKLOGUHQ�� 7KHVH� SDWWHUQV� DOVR� OHQG�

FUHGLELOLW\�WR�WKH�UHVHDUFK�GHVLJQ�EHFDXVH�.���VSHQGLQJ�LQFUHDVHV�DUH�H[SHULHQFHG�E\�DOO�FKLOGUHQ��

ZKLOH�WKH�GLUHFW�HIIHFWV�RI�+HDG�6WDUW�VSHQGLQJ�DUH�H[SHULHQFHG�E\�RQO\�SRRU�FKLOGUHQ��0RUHRYHU��

EHFDXVH� VFKRROV� WHQG� WR�EH� VHJUHJDWHG�E\�SDUHQWDO� VRFLRHFRQRPLF� VWDWXV�� DQ\� LQGLUHFW� VSLOORYHU�

HIIHFWV�RI�+HDG�6WDUW�RQ�QRQ�+HDG�6WDUW�HQUROOHHV�ZLOO�OLNHO\�EH�H[SHULHQFHG�E\�SRRU�FKLOGUHQ��

VI.B. Establishing the validity of the base effects 

,W�LV�LPSRUWDQW�IRU�XV�WR�HVWDEOLVK�WKDW�WKH�YDULDWLRQ�ZH�XVH�LQ�ERWK�+HDG�6WDUW�VSHQGLQJ�DQG�

.����VSHQGLQJ�LV�H[RJHQRXV��+HUH�ZH�VXPPDUL]H�HPSLULFDO�WHVWV�WKDW�VXSSRUW�WKH�YDOLGLW\�RI�HDFK�

VRXUFH�RI�YDULDWLRQ��IRU�D�GHWDLOHG�GLVFXVVLRQ�RI�HDFK�WHVW��VHH�$SSHQGL[�*���

Spending Effects by Child Age��No confounding policies��

2QH�PD\�ZRUU\�WKDW�WKH�WLPLQJ�RI�+HDG�6WDUW�UROORXW�RU�WKH�WLPLQJ�RI�6)5V�FRLQFLGHG�ZLWK�

RWKHU�SROLFLHV�WKDW�DOVR�LPSURYHG�DGXOW�RXWFRPHV��$�WHVW�RI�WKLV�ZRXOG�EH�WR�GHWHUPLQH�ZKHWKHU�WKH�

HIIHFWV�RI� WKH� VSHQGLQJ� LQFUHDVHV�RFFXU�RQO\�DPRQJ� WKRVH�ZKR�ZHUH�RI� WKH�DSSURSULDWH� DJH�� ,I�

FRXQWLHV�RU�GLVWULFWV�DGRSWHG�RWKHU�SROLFLHV�WR�LPSURYH�RXWFRPHV�IRU�SRRU�FKLOGUHQ��WKDW�ZHUH�QRW�

WDUJHWHG�DW�WKH�H[DFW�VDPH�DJH�UDQJH�DV�WKDW�LQ�TXHVWLRQ���RQH�ZRXOG�REVHUYH�LPSURYHPHQWV�IRU�

RWKHU�DJH�UDQJHV�DOVR��7R�WHVW�WKLV�IRU�+HDG�6WDUW��ZH�HVWLPDWHG�WKH�PDUJLQDO�HIIHFW�RI�WKH�OHYHO�RI�

+HDG�6WDUW�VSHQGLQJ�WKDW�SUHYDLOHG�ZKHQ�LQGLYLGXDOV�ZHUH�GLIIHUHQW�DJHV��FRQGLWLRQDO�RQ�WKH�OHYHO�

RI�+HDG�6WDUW�VSHQGLQJ�ZKHQ�WKH\�ZHUH�IRXU�\HDUV�ROG��7KH�PDUJLQDO�HIIHFWV�RI�+HDG�6WDUW�VSHQGLQJ�

RQ�\HDUV�RI�HGXFDWLRQ�DQG�ZDJHV�E\�DJH��FRQGLWLRQDO�RQ�VSHQGLQJ�DW�DJH�����DUH�SUHVHQWHG�LQ�)LJXUH�

���+LJKHU�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�DW�DJH�IRXU�DUH�DVVRFLDWHG�ZLWK�LPSURYHG�DGXOW�RXWFRPHV��

ZKLOH� WKH� VSHQGLQJ� OHYHOV� DW� LQHOLJLEOH�DJHV� �DJH��� WKURXJK���RU��� WKURXJK����� DUH�QRW�� 7KLV� LV�

FRQVLVWHQW�ZLWK�RXU�K\SRWKHVL]HG�PHFKDQLVPV��

:H�FRQGXFW�D�VLPLODU�WHVW�IRU�.���VSHQGLQJ��,I�WKH�VSHQGLQJ�LQFUHDVHV�ZH�H[SORLW�RSHUDWH�

WKURXJK�LPSURYHG�.���HGXFDWLRQ��RQH�VKRXOG�VHH�LPSURYHPHQWV�IRU�WKRVH�ZKR�ZHUH�EHWZHHQ�WKH�

DJHV�RI���DQG����ZKHQ�WKHUH�ZDV�D�6)5��EXW�QR�HIIHFW�IRU�LQGLYLGXDOV�IURP�WKH�VDPH�GLVWULFWV�ZKR�

ZHUH����RU�ROGHU�DW�WKH�WLPH��7R�WHVW�WKLV��ZH�LQVWUXPHQW�IRU�WKH�.���VSHQGLQJ�OHYHOV�WKDW�SUHYDLOHG�

LQ�DQ�LQGLYLGXDO¶V�FKLOGKRRG�VFKRRO�GLVWULFW�ZKHQ�WKH\�ZHUH�EHWZHHQ�WKH�DJHV�RI����WR�����DQG�ZH�

ILQG�QR�HIIHFW�RQ�DGXOW�RXWFRPHV��%RWK�WHVWV�VKRZ�SRVLWLYH�HIIHFWV�RI�VSHQGLQJ�OHYHOV�WKDW�SUHYDLOHG�

ZKHQ�LQGLYLGXDOV�ZHUH�RI�WKH�DSSURSULDWH�DJH��DQG�QR�HIIHFW�RI�WKH�VSHQGLQJ�OHYHOV�WKDW�SUHYDLOHG�
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ZKHQ� LQGLYLGXDOV� ZHUH� HLWKHU� WRR� \RXQJ� RU� WRR� ROG� WR� EH� DIIHFWHG� WKURXJK� WKH� K\SRWKHVL]HG�

PHFKDQLVPV�� 7KLV� VXJJHVWV� WKDW� WKH� HIIHFWV� DUH� QRW� GULYHQ� E\� FRQIRXQGLQJ� SROLFLHV�� UDWKHU�� WKH�

HIIHFWV�HPHUJH�WKURXJK�WKH�K\SRWKHVL]HG�FKDQQHOV��DQG�DUHDV�WKDW�VDZ�VSHQGLQJ�LQFUHDVHV�ZHUH�QRW�

RQ�D�SUH�H[LVWLQJ�WUDMHFWRU\�RI�LPSURYLQJ�RXWFRPHV��7KHVH�WHVWV�VXSSRUW�D�FDXVDO�LQWHUSUHWDWLRQ�RI�

WKH�PDLQ�UHVXOWV��

Instrumenting for Head Start Spending 

%HFDXVH�ZH�GR�QRW�LQVWUXPHQW�IRU�+HDG�6WDUW�VSHQGLQJ��DV�ZH�GR�IRU�.���VSHQGLQJ��RQH�

PD\� VWLOO�ZRUU\� WKDW� WKH�FKDQJHV� LQ�+HDG�6WDUW�VSHQGLQJ�FRXOG�EH�UHODWHG�WR�RWKHU�FKDQJHV� WKDW�

LQIOXHQFH� RXWFRPHV��7R�DGGUHVV� WKLV��ZH� LQVWUXPHQW� IRU�+HDG�6WDUW� VSHQGLQJ�ZLWK� DQ� LQGLFDWRU�

GHQRWLQJ�ZKHWKHU�DQ\�+HDG�6WDUW�FHQWHU�KDG�EHHQ�HVWDEOLVKHG�LQ�RQH¶V�FRXQW\�RI�ELUWK�E\�WKH�\HDU�

WKH�FKLOG�ZDV�DJH���� ,Q� VXFK� LQVWUXPHQWDO�YDULDEOHV�PRGHOV� WKDW� UHO\� RQO\�RQ� WKH� timing� RI� WKH�

HVWDEOLVKPHQW�RI� WKH�ILUVW�+HDG�6WDUW�FHQWHU� LQ�D�FRXQW\�� WKH�HIIHFWV�RU�+HDG�6WDUW�VSHQGLQJ�DUH�

VLPLODU�WR�WKRVH�LQ�7DEOH����7KLV�DOVR�VXSSRUWV�D�FDXVDO�LQWHUSUHWDWLRQ�RI�WKH�SDWWHUQV�LQ�7DEOH����

Accounting for Unobserved Family Characteristics �

$QRWKHU� FRQFHUQ� RQH� PD\� KDYH� ZLWK� WKH� HVWLPDWHV� LV� WKDW�� GXH� WR� SRWHQWLDO� VHOHFWLYH�

PLJUDWLRQ�� WKH�FKDUDFWHULVWLFV�RI� WKH� LQGLYLGXDOV�H[SRVHG� WR�GLIIHUHQW� OHYHOV�RI�.���VSHQGLQJ�RU�

+HDG�6WDUW�VSHQGLQJ�DUH�QRW� WKH�VDPH��7R� UXOH�RXW�WKH�SRVVLELOLW\� WKDW�RXU� UHVXOWV�DUH�GULYHQ�E\�

GLIIHUHQFHV�DFURVV�WUHDWHG�DQG�XQWUHDWHG�IDPLOLHV��ZH�UHO\�RQ�YDULDWLRQ�ZLWKLQ�IDPLOLHV�DQG�FRPSDUH�

WKH�RXWFRPHV�RI�VLEOLQJV�ZKR�ZHUH�GLIIHUHQW�DJHV�DW�+HDG�6WDUW�UROORXW�RU�DW�WKH�WLPH�RI�D�FRXUW�

RUGHUHG�6)5��EXW�ZHUH�UDLVHG�LQ�WKH�VDPH�KRXVHKROG�ZLWK�WKH�VDPH�SDUHQWV��7KLV�DSSURDFK�DFFRXQWV�

IRU�REVHUYHG�DQG�XQREVHUYHG�VKDUHG�IDPLO\�FKDUDFWHULVWLFV�WKDW�SUHGLFW�RXWFRPHV��:H�DFKLHYH�WKLV�

E\�DXJPHQWLQJ�>�@�WR�LQFOXGH�VLEOLQJ�IL[HG�HIIHFWV��,Q�VXFK�PRGHOV��WKH�HIIHFWV�DUH�VLPLODU�WR�WKRVH�

LQ�7DEOH����7KLV�VXJJHVWV�WKDW�IDPLO\�VHOHFWLRQ�FDQQRW�H[SODLQ�WKH�PDLQ�SDWWHUQ�RI�UHVXOWV� 

Addressing Bias due to Endogenous Mobility�

7KHVH�VLEOLQJ�WHVWV�RXWOLQHG�DERYH�DOVR�DGGUHVV�FRQFHUQV�UHJDUGLQJ�HQGRJHQRXV�PRELOLW\�

GULYLQJ� WKH� UHVXOWV� EHFDXVH� LQGLYLGXDOV� LQ� WKH� VDPH� IDPLO\� KDYH� WKH� VDPH� UHVLGHQWLDO� DGGUHVV��

+RZHYHU��DV�DQ�DGGLWLRQDO�FKHFN�RQ�HQGRJHQRXV�PRELOLW\��ZH�UH�HVWLPDWHG�DOO�PRGHOV�OLPLWLQJ�WKH�

DQDO\VLV�VDPSOH�WR�WKRVH�ZKR�OLYHG�DW�WKHLU��HDUOLHVW��FKLOGKRRG�UHVLGHQFH�SULRU�WR�WKH�HQDFWPHQW�RI�

+HDG�6WDUW�SURJUDPV�LQ�WKHLU�UHVSHFWLYH�FRXQW\�RU�6)5�LQ�WKHLU�GLVWULFW��:H�ILQG�VLPLODU�UHVXOWV�WR�

7DEOH����VR�WKDW�WKDW�HQGRJHQRXV�UHVLGHQWLDO�PRELOLW\�LV�QRW�D�VRXUFH�RI�ELDV�LQ�RXU�DQDO\VLV��

Testing for Sufficient Variation to Identify the Interaction Effects 
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� ,GHQWLILFDWLRQ�RI�RXU�NH\�SDUDPHWHU�RI�LQWHUHVW�LV�EDVHG�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�WZR�

SROLF\� LQVWUXPHQWV��$FFRUGLQJO\��RXU�PRGHO� UHTXLUHV� WKDW� WKHUH�EH�H[RJHQRXV�YDULDWLRQ� LQ�ERWK�

+HDG�6WDUW�VSHQGLQJ�DQG�.���VSHQGLQJ�FRQGLWLRQDO�RQ�WKH�RWKHU��,I�WKHUH�ZHUH�D�KLJK�FRUUHODWLRQ�

EHWZHHQ�WKH�WZR�SROLF\�LQVWUXPHQWV��D�PRGHO�SUHGLFWLQJ�ERWK�WKH�EDVH�HIIHFWV�DQG�WKH�LQWHUDFWLRQ�

HIIHFW�FRXOG�EH�XQGHU�LGHQWLILHG��:H�DVVHVV�ZKHWKHU�WKLV�LV�D�SUREOHP�LQ�RXU�VHWWLQJ�LQ�WZR�ZD\V��

)LUVW��ZH�VKRZ�WKDW�FRUUHODWLRQ�EHWZHHQ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU���\HDU�ROG��DW�DJH����DQG�

LQVWUXPHQWHG�OQ�.���VSHQGLQJ��LV�RQO\���������DQG�WKDW�FRQGLWLRQDO�RQ�RXU�FRQWUROV��WKHUH�LV�QR�

DVVRFLDWLRQ�EHWZHHQ�+HDG�6WDUW� VSHQGLQJ�DQG�6)5�LQGXFHG�FKDQJHV� LQ�.��� VSHQGLQJ�� 6HFRQG��

IROORZLQJ�$QJULVW�DQG�3LVFKNH�����9���ZH�FRPSXWH�D�VHULHV�RI�ILUVW�VWDJH�F�VWDWLVWLFV�IRU�HDFK�VHW�

RI�H[FOXGHG�LQVWUXPHQWV��FRQGLWLRQDO�RQ�WKH�RWKHU�H[FOXGHG�LQVWUXPHQWV��7KH�ILUVW�VWDJH�)�VWDWLVWLF�

RQ� WKH�H[FOXGHG� LQVWUXPHQWV� IRU�.��� VSHQGLQJ� �L�H�� SUHGLFWHG� 6)5�GRVDJH� WLPHV� \HDUV� RI� 6)5�

H[SRVXUH�� LV� ������ DQG� ������ LQ� PRGHOV� ZLWKRXW� DQG� ZLWK� +HDG� 6WDUW� YDULDEOHV� LQFOXGHG��

UHVSHFWLYHO\��7KLV�VKRZV�WKDW�WKHUH�LV�D�VWURQJ�ILUVW�VWDJH�LQ�SUHGLFWLQJ�.���VSHQGLQJ��FRQGLWLRQDO�

RQ� WKH�+HDG�6WDUW� VSHQGLQJ� OHYHOV�� $GGLWLRQDOO\�� LQ� SUHGLFWLQJ� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� WZR�

SROLFLHV��WKH�ILUVW�VWDJH�)�VWDWLVWLF�RQ�+HDG�6WDUW�VSHQGLQJ�WLPHV�6)5�GRVDJH�WLPHV�6)5�H[SRVXUH�

LV��������FRQGLWLRQDO�RQ�+HDG�6WDUW�VSHQGLQJ�DQG�6)5�GRVDJH�WLPHV�6)5�H[SRVXUH��7KLV�VKRZV�WKDW�

WKHUH� LV�D� VWURQJ�ILUVW�VWDJH� LQ�SUHGLFWLQJ� WKH� LQWHUDFWLRQ�EHWZHHQ�.���VSHQGLQJ�DQG�+HDG�6WDUW�

VSHQGLQJ��FRQGLWLRQDO�RQ�ERWK�+HDG�6WDUW�VSHQGLQJ�OHYHOV�DQG�RXU�LQVWUXPHQWV�IRU�.���VSHQGLQJ��

,Q�VXP��WKHUH�LV�VXIILFLHQW�H[RJHQRXV�SROLF\�YDULDWLRQ�LQ�+HDG�6WDUW�VSHQGLQJ�DQG�6)5�LQGXFHG�

FKDQJHV�LQ�.���VSHQGLQJ�IRU�WKH�HIIHFW�RI�HDFK�WR�EH�LGHQWLILHG�DQG�IRU�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�

WZR�WR�EH�LGHQWLILHG�� �

VI.C. Evidence of Dynamic Complementarity Effects 

%HIRUH� SUHVHQWLQJ� WKH� PDJQLWXGHV� RI� DQ\� FRPSOHPHQWDULW\� HIIHFWV�� ZH� ILUVW� HVWDEOLVK�

ZKHWKHU�VXFK�HIIHFWV�H[LVW��6SHFLILFDOO\��LQ�WKH�HVWLPDWLRQ�RI�>�@��ZH�WHVW�ZKHWKHU�WKH�FRHIILFLHQW�RQ�

WKH�LQWHUDFWLRQ�LV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��,Q�7DEOH����IRU�FKLOGUHQ�

IURP�SRRU�IDPLOLHV��WKH�FRHIILFLHQW�RQ�WKH�LQWHUDFWLRQ�LV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�

RQH�SHUFHQW�OHYHO�IRU�KLJK�VFKRRO�JUDGXDWLRQ��\HDUV�RI�HGXFDWLRQ��DQG�DGXOW�ZDJH��DQG�SRVLWLYH�DQG�

VLJQLILFDQW�DW�WKH���SHUFHQW�OHYHO�IRU�IDPLO\�LQFRPH��)RU�WKH�WZR�DGYHUVH�RXWFRPHV��DGXOW�SRYHUW\�

DQG�HYHU�EHLQJ�LQFDUFHUDWHG��WKH�FRHIILFLHQWV�RQ�WKH�LQWHUDFWLRQ�WHUPV�DUH�QHJDWLYH�DQG�VWDWLVWLFDOO\�

VLJQLILFDQW�DW�WKH����SHUFHQW�OHYHO��7KDW�LV��DFURVV�DOO�RXWFRPHV�IRU�SRRU�FKLOGUHQ��LQFUHDVHV�LQ�+HDG�

6WDUW�VSHQGLQJ�UDLVH�WKH�PDUJLQDO�HIIHFW�RI�.���VSHQGLQJ�DQG�YLFH�YHUVD��,Q�FRQWUDVW��WKHUH�LV�QR�
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VXFK�UHODWLRQVKLS�IRU�FKLOGUHQ�IURP�QRQ�SRRU�IDPLOLHV��7DEOH�����)RU�QRQH�RI�WKH�RXWFRPHV�LV�WKH�

FRHIILFLHQW�RQ�WKH�LQWHUDFWLRQ�WHUP�FORVH�WR�VWDWLVWLFDOO\�VLJQLILFDQW��DQG�WKH�VLJQV�RI�WKH�FRHIILFLHQWV�

DFURVV�RXWFRPHV�GR�QRW�JR�LQ�WKH�VDPH�GLUHFWLRQ��7KDW�LV��+HDG�6WDUW�VSHQGLQJ�KDG�QR�GLUHFW�RU�

LQGLUHFW�HIIHFW�RQ�WKH�RXWFRPHV�RI�QRQ�SRRU�FKLOGUHQ��

%HFDXVH�WKH�FRHIILFLHQWV�RI�LQWHUDFWLRQ�WHUPV�FDQ�EH�GLIILFXOW�WR�LQWHUSUHW�GLUHFWO\��ZH�DOVR�

SUHVHQW� WKH� LQWHUDFWLRQ� HIIHFWV� JUDSKLFDOO\�� 8VLQJ� WKH� UHJUHVVLRQ� HVWLPDWHV�� ZH� FRPSXWH� WKH�

PDUJLQDO� HIIHFW� RI� LQFUHDVLQJ� +HDG� 6WDUW� VSHQGLQJ� SHU� SRRU� IRXU�\HDU�ROG� E\� ������� DW� HDFK�

SHUFHQWLOH� RI� WKH� .��� VSHQGLQJ� GLVWULEXWLRQ� �EHWZHHQ� WKH� ��WK� DQG� 9�WK� SHUFHQWLOH�����:H� DOVR�

SUHVHQW� WKH� 9�� SHUFHQW� FRQILGHQFH� LQWHUYDO� IRU� HDFK� HVWLPDWHG� PDUJLQDO� HIIHFW�� 6LPLODUO\�� ZH�

FRPSXWH�WKH�PDUJLQDO�HIIHFW�RI�LQFUHDVLQJ�.���VSHQGLQJ�E\����SHUFHQW�DW�HDFK�SHUFHQWLOH�RI�WKH�

+HDG�6WDUW�VSHQGLQJ�GLVWULEXWLRQ��EHWZHHQ�WKH���WK�DQG�9�WK�SHUFHQWLOH���7KH�PDUJLQDO�HIIHFWV�DUH�

SUHVHQWHG�IRU�ERWK�SRRU�DQG�QRQ�SRRU�FKLOGUHQ��%HFDXVH�WKH�LQWHUDFWLRQV�DUH�QRW�VLJQLILFDQW�IRU�QRQ�

SRRU�FKLOGUHQ��FRQILGHQFH�LQWHUYDOV�DUH�SURYLGHG�IRU�SRRU�FKLOGUHQ�RQO\��

7KH�OHIW�SDQHO�RI�)LJXUH���SUHVHQWV�WKH�HVWLPDWHG�PDUJLQDO�HIIHFWV�RI�+HDG�6WDUW�VSHQGLQJ�

E\�WKH�SHUFHQWLOH�RI�.���VSHQGLQJ�RQ�WKH�OLNHOLKRRG�RI�JUDGXDWLQJ�IURP�KLJK�VFKRRO��,I�G\QDPLF�

FRPSOHPHQWDULW\� H[LVWV� EHWZHHQ� HDUO\� FKLOGKRRG� DQG� .��� VSHQGLQJ�� WKH� SORWV� ZLOO� EH� XSZDUG�

VORSLQJ�� $V� H[SHFWHG�� IRU� QRQ�SRRU� FKLOGUHQ� �GDVKHG� OLQH��� WKH� PDUJLQDO� HIIHFW� RI� +HDG� 6WDUW�

VSHQGLQJ�LV�IODW�DQG�LQGLVWLQJXLVKDEOH�IURP�]HUR�DW�DOO�OHYHOV�RI�.���VSHQGLQJ��,Q�FRQWUDVW��IRU�SRRU�

FKLOGUHQ��VROLG�OLQH���WKHUH�LV�D�FOHDU��SRVLWLYH�JUDGLHQW��+HDG�6WDUW�VSHQGLQJ�KDV�VPDOO��VWDWLVWLFDOO\�

LQVLJQLILFDQW�HIIHFWV�RQ�FKLOGUHQ�LQ�SXEOLF�VFKRRO�GLVWULFWV�EHORZ�DW�WKH���WK�SHUFHQWLOH�RI�SHU�SXSLO�

.��� VSHQGLQJ� OHYHO�� +RZHYHU�� DW� WKH� ��WK� SHUFHQWLOH� RI� .��� VSHQGLQJ�� LQFUHDVLQJ� +HDG� 6WDUW�

VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG�E\��������LQFUHDVHV�WKH�OLNHOLKRRG�RI�JUDGXDWLQJ�IURP�KLJK�VFKRRO�

E\� DERXW� ���� SHUFHQWDJH� SRLQWV� �p�YDOXH�������� 7KH� PDUJLQDO� HIIHFW� RI� WKH� VDPH� +HDG� 6WDUW�

VSHQGLQJ�LQFUHDVH�RQ�WKH�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�RI�SRRU�FKLOGUHQ�LV�DERXW����SHUFHQW�ODUJHU�

LQ�GLVWULFWV�DW�WKH���WK�SHUFHQWLOH�RI�WKH�.���VSHQGLQJ�GLVWULEXWLRQ�WKDQ�WKRVH�DW�WKH�PHGLDQ��7KH�

ULJKW�SDQHO�SUHVHQWV�WKH�PDUJLQDO�HIIHFWV�RI�LQFUHDVHV�LQ�.���VSHQGLQJ�DW�GLIIHUHQW�SRLQWV�LQ�WKH�

+HDG�6WDUW�VSHQGLQJ�GLVWULEXWLRQ��$V�H[SHFWHG��WKH�PDUJLQDO�HIIHFW�RI�.���VSHQGLQJ�LQFUHDVHV�RQ�

WKH�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�RI�QRQ�SRRU�FKLOGUHQ�LV�SRVLWLYH�DQG�LV�XQUHODWHG�WR�WKH�OHYHO�RI�

+HDG�6WDUW�VSHQGLQJ��+RZHYHU��WKH�PDUJLQDO�HIIHFW�RI�.���VSHQGLQJ�LQFUHDVHV�RQ�WKH�KLJK�VFKRRO�

                                                             
���:H�GR�QRW�LQFOXGH�HVWLPDWHG�PDUJLQDO�+HDG�6WDUW�HIIHFWV�EHORZ�WKH���WK�SHUFHQWLOH�RU�DERYH�WKH�9�WK�SHUFHQWLOH�RI�
WKH�.���GLVWULEXWLRQ�EHFDXVH�WKLV�LV�OLNHO\�RXWVLGH�WKH�UDQJH�DW�ZKLFK�WKH�PDUJLQDO�HIIHFWV�DUH�HVWLPDWHG��
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JUDGXDWLRQ�UDWHV�RI�SRRU�FKLOGUHQ�LV�ODUJHU�DPRQJ�WKRVH�IURP�FKLOGKRRG�FRXQWLHV�ZLWK�KLJKHU�OHYHOV�

RI�+HDG�6WDUW� IXQGLQJ��7KH�.��� VSHQGLQJ�HIIHFWV� LQGLFDWH� WKDW�� IRU�SRRU� FKLOGUHQ�� D����SHUFHQW�

LQFUHDVH�LQ�.���VSHQGLQJ�LQFUHDVHV�WKH�OLNHOLKRRG�RI�JUDGXDWLQJ�IURP�KLJK�VFKRRO�E\�DERXW�WZR�

SHUFHQWDJH�SRLQWV�DW�WKH��WK�SHUFHQWLOH�RI�WKH�+HDG�6WDUW�VSHQGLQJ�GLVWULEXWLRQ��p�YDOXH!�����DQG�DV�

PXFK�DV�����SHUFHQWDJH�SRLQWV�DW�WKH���WK�SHUFHQWLOH� �p�YDOXH��������7KH�PDUJLQDO�HIIHFW�RI� WKH�

VDPH�LQFUHDVH�LQ�.���VSHQGLQJ�LV�DOPRVW�WZLFH�DV�ODUJH�ZKHQ�+HDG�6WDUW�VSHQGLQJ�LV�DW�WKH� ��WK�

SHUFHQWLOH�WKDQ�DW�WKH���WK�SHUFHQWLOH��

)LJXUH� 9� SUHVHQWV� YHU\� VLPLODU� SDWWHUQV� IRU� \HDUV� RI� FRPSOHWHG� HGXFDWLRQ�� %HFDXVH� WKH�

FRHIILFLHQW�RQ�WKH�LQWHUDFWLRQ�WHUP�LQ�SUHGLFWLQJ�WKH�\HDUV�RI�HGXFDWLRQ�RI�QRQ�SRRU�FKLOGUHQ�KDV�D�

p�YDOXH�JUHDWHU�WKDQ������DQG�LV�WKH�RSSRVLWH�VLJQ�DV�WKDW�IRU�KLJK�VFKRRO�JUDGXDWLRQ���ZH�IRFXV�WKH�

GLVFXVVLRQ�RQ�ORZ�LQFRPH�FKLOGUHQ��)RU�SRRU�FKLOGUHQ��LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU�

IRXU�\HDU�ROG� E\� ������� LQFUHDVHV� WKH� \HDUV� RI� HGXFDWLRQ� FRPSOHWHG� E\� DERXW� ����� DW� WKH� ��WK�

SHUFHQWLOH� RI�.��� VSHQGLQJ�� E\� ����� \HDUV� DW� WKH�PHGLDQ� RI� WKH�.��� VSHQGLQJ� GLVWULEXWLRQ� �p�

YDOXH��������DQG�E\������DW�WKH���WK�SHUFHQWLOH�RI�WKH�.���VSHQGLQJ�GLVWULEXWLRQ��p�YDOXH��������

/RRNLQJ�DW�WKH�PDUJLQDO�HIIHFW�RI�.���VSHQGLQJ��LQFUHDVLQJ�.���VSHQGLQJ�E\����SHUFHQW�LQFUHDVHV�

\HDUV� RI� HGXFDWLRQ� FRPSOHWHG� E\� DERXW� ����� DW� WKH� ��WK� SHUFHQWLOH� RI� WKH�+HDG� 6WDUW� VSHQGLQJ�

GLVWULEXWLRQ� �p�YDOXH!������ E\� ����� \HDUV� DW� WKH�PHGLDQ� �p�YDOXH������� DQG� E\� ����� DW� WKH� ��WK�

SHUFHQWLOH� �p�YDOXH�������� ,Q� VXP�� WKHVH� SDWWHUQV� VXJJHVW� LPSRUWDQW� G\QDPLF� FRPSOHPHQWDULW\�

EHWZHHQ� HDUO\� FKLOGKRRG� HGXFDWLRQ� VSHQGLQJ� DQG� SXEOLF� .��� VSHQGLQJ� IRU� WKH� HGXFDWLRQDO�

RXWFRPHV�RI�SRRU�FKLOGUHQ��7KH�SDWWHUQ�RI�UHVXOWV�LQGLFDWHV�WKDW��LQ�DUHDV�ZLWK�QR�+HDG�6WDUW�FHQWHU��

LQFUHDVHV�LQ�.���VSHQGLQJ�PD\�KDYH� LQFUHDVHG� HGXFDWLRQDO�DWWDLQPHQW�JDSV��+RZHYHU�� LQ�DUHDV�

ZLWK�ZHOO�IXQGHG�+HDG�6WDUW�SURJUDPV��LQFUHDVHV�LQ�.���VSHQGLQJ�ERWK�LQFUHDVHG�RXWFRPHV�IRU�DOO�

VWXGHQWV�DQG�VLPXOWDQHRXVO\�UHGXFHG�HGXFDWLRQDO�DWWDLQPHQW�JDSV��

&RPPHQVXUDWH� ZLWK� WKH� HGXFDWLRQ� RXWFRPHV�� WKHUH� LV� HYLGHQFH� RI� FRPSOHPHQWDULW\�

EHWZHHQ� +HDG� 6WDUW� VSHQGLQJ� DQG� SXEOLF� .��� VSHQGLQJ� LQ� WKH� SURGXFWLRQ� RI� DGXOW� HFRQRPLF�

RXWFRPHV�IRU�FKLOGUHQ�IURP�SRRU�IDPLOLHV��)LJXUH����SUHVHQWV�WKH�PDUJLQDO�HIIHFW�RQ�DGXOW�ZDJHV�

RI�HDFK�VSHQGLQJ�W\SH�E\�WKH�SHUFHQWLOH�RI�WKH�RWKHU�VSHQGLQJ�W\SH�E\�FKLOGKRRG�SRYHUW\�VWDWXV��

)RU� LQGLYLGXDOV� IURP� QRQ�SRRU� IDPLOLHV�� WKH� PDUJLQDO� HIIHFW� RI� +HDG� 6WDUW� VSHQGLQJ� LV�

LQGLVWLQJXLVKDEOH�IURP�]HUR�DW�DOO�OHYHOV�IRU�.���VSHQGLQJ�OHYHOV��DQG�D����SHUFHQW�LQFUHDVH�LQ�.���

VSHQGLQJ�LQFUHDVHV�WKH�DGXOW�ZDJH�RI�QRQ�SRRU�FKLOGUHQ�E\�DERXW����SHUFHQW�DW�DOO�OHYHOV�RI�+HDG�

6WDUW� IXQGLQJ� �p�YDOXH�������� 7KLV� LV� FRQVLVWHQW� ZLWK� .��� VSHQGLQJ� LQFUHDVHV� LPSURYLQJ� WKH�
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RXWFRPHV�RI�DOO�FKLOGUHQ��LQFOXGLQJ�QRQ�SRRU�FKLOGUHQ��DQG�+HDG�6WDUW�VSHQGLQJ�EHLQJ�XQUHODWHG�WR�

WKH�RXWFRPHV�RI�QRQ�SRRU�FKLOGUHQ��:H�QRZ�IRFXV�RQ�WKH�PDJQLWXGHV�RI�WKH�SRVLWLYH�LQWHUDFWLRQ�

HIIHFWV�IRU�SRRU�FKLOGUHQ��,QFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG�E\��������KDV�QR�

DSSUHFLDEOH�HIIHFW�RQ�WKH�DGXOW�ZDJH�DW�WKH���WK�SHUFHQWLOH�RI�WKH�.���VSHQGLQJ�GLVWULEXWLRQ��EXW�

LQFUHDVHV� WKH�DGXOW�ZDJH�E\�DERXW�����SHUFHQW� DW� WKH�PHGLDQ� �p�YDOXH�������� DQG�E\�DERXW� ����

SHUFHQW�DW�WKH���WK�SHUFHQWLOH��p�YDOXH��������7KH�G\QDPLF�FRPSOHPHQWDULWLHV�DUH�VXIILFLHQWO\�ODUJH�

WKDW�WKH�PDUJLQDO�HIIHFW�RI�LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�RQ�WKH�DGXOW�ZDJH�LV�PRUH�WKDQ�WZLFH�

DV�ODUJH�ZKHQ�.���VSHQGLQJ�LV�DW�WKH���WK�SHUFHQWLOH�WKDQ�DW�WKH�PHGLDQ���

:H�QRZ�WXUQ�WR�WKH�PDUJLQDO�HIIHFW�RI�LQFUHDVHV�LQ�.���VSHQGLQJ��,QFUHDVLQJ�.���VSHQGLQJ�

E\����SHUFHQW�LQFUHDVHV�WKH�DGXOW�ZDJHV�RI�SRRU�FKLOGUHQ�E\�DERXW���SHUFHQW�DW�WKH���WK�SHUFHQWLOH�

RI�+HDG�6WDUW� VSHQGLQJ� �p�YDOXH!������E\�����SHUFHQW�DW� WKH�PHGLDQ� �p�YDOXH�������� DQG�E\����

SHUFHQW�DW�WKH���WK�SHUFHQWLOH��p�YDOXH��������6LPLODU�WR�WKH�HGXFDWLRQ�RXWFRPHV��WKH�PDUJLQDO�HIIHFW�

RI�LQFUHDVHV�LQ�.���VSHQGLQJ��RQ�WKH�DGXOW�ZDJHV�RI�SRRU�FKLOGUHQ��LV�DERXW�WZLFH�DV�ODUJH�ZKHQ�

+HDG�6WDUW�VSHQGLQJ�LV�DW�WKH���WK�SHUFHQWLOH�WKDQ�DW�WKH���WK�SHUFHQWLOH��7KH�SDWWHUQ�RI�UHVXOWV�IRU�

DGXOW�IDPLO\�LQFRPH�LV�VLPLODU�WR�WKRVH�IRU�DGXOW�ZDJHV�DQG�LV�SUHVHQWHG�LQ�$SSHQGL[�+��

:H�DOVR�H[DPLQH�HIIHFWV�RQ�WKH�DQQXDO�LQFLGHQFH�RI�SRYHUW\�LQ�DGXOWKRRG��$�IDPLO\�LV�SRRU�

LI� WKHLU� LQFRPH�WR�QHHGV� UDWLR� LV� EHORZ� WKH� IHGHUDOO\�GHWHUPLQHG� WKUHVKROG� IRU� SRYHUW\��

)XUWKHUPRUH��ZKLOH�DGXOW�SRYHUW\� LV� related� WR� IDPLO\� LQFRPH�� LW� LV�D�PHDVXUH�RI�KDUGVKLS��7KH�

PDUJLQDO�HIIHFWV�RQ�WKH�DQQXDO�LQFLGHQFH�RI�DGXOW�SRYHUW\�DUH�SUHVHQWHG�LQ�)LJXUH�����)RU�FKLOGUHQ�

IURP�QRQ�SRRU�IDPLOLHV��QHLWKHU�VSHQGLQJ�LQFUHDVHV�LQ�.���VSHQGLQJ�QRU�LQFUHDVHV�LQ�+HDG�6WDUW�

VSHQGLQJ�DIIHFW�WKH�OLNHOLKRRG�RI�DGXOWKRRG�SRYHUW\��:H�WKHUHIRUH�IRFXV�RXU�GLVFXVVLRQ�RQ�HIIHFWV�

IRU�SRRU�FKLOGUHQ��)RU�SRRU�FKLOGUHQ�� LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG�E\�

�������UHGXFHV�WKH�DQQXDO�LQFLGHQFH�RI�SRYHUW\�LQ�DGXOWKRRG�E\�DERXW�����SHUFHQWDJH�SRLQWV�DW�WKH�

��WK� SHUFHQWLOH� RI� WKH� .��� VSHQGLQJ� GLVWULEXWLRQ� �p�YDOXH!������ &RQVLVWHQW� ZLWK� G\QDPLF�

FRPSOHPHQWDULW\�� WKDW� VDPH� LQFUHDVH� LQ� +HDG� 6WDUW� VSHQGLQJ� UHGXFHG� DGXOW� SRYHUW\� E\� ����

SHUFHQWDJH� SRLQWV� IRU� WKRVH� IURP� .��� VFKRRO� GLVWULFWV� DW� WKH� PHGLDQ� RI� WKH� .��� VSHQGLQJ�

GLVWULEXWLRQ� �p�YDOXH�������� DQG� ���� SHUFHQWDJH� SRLQWV� DW� WKH� ��WK� SHUFHQWLOH� �p�YDOXH��������

5HODWLYH�WR�WKH�EDVHOLQH�SRYHUW\�UDWH��WKLV�PDUJLQDO�HIIHFW�DW�WKH���WK�SHUFHQWLOH�RI�WKH�.���VSHQGLQJ�

GLVWULEXWLRQ�UHSUHVHQWV�DERXW�D����SHUFHQW�UHGXFWLRQ��7KH�GLIIHUHQFHV�LQ�WKH�PDUJLQDO�HIIHFW�RI�.���

VSHQGLQJ�RQ�DGXOW�SRYHUW\�E\�+HDG�6WDUW�VSHQGLQJ�DUH�PRUH�QRLVLO\�HVWLPDWHG��HYHQ�WKRXJK�WKH�

LQWHUDFWLRQ�WHUP�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH���SHUFHQW�OHYHO���+RZHYHU��WKH�JHQHUDO�SDWWHUQ�RI�
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ODUJHU�EHQHILWV�WR�.���VSHQGLQJ�DW�KLJKHU�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�LV�PDLQWDLQHG��

7KH�ILQDO�RXWFRPH�ZH�H[DPLQH�LV�WKH�OLNHOLKRRG�RI�HYHU�EHLQJ�LQFDUFHUDWHG��7KH�PDUJLQDO�

HIIHFWV�DUH�SUHVHQWHG�LQ�)LJXUH�����$V�ZLWK�DGXOWKRRG�SRYHUW\��ZH�IRFXV�RXU�GLVFXVVLRQ�RQ�HIIHFWV�

IRU� FKLOGUHQ� IURP�SRRU� IDPLOLHV��$V�ZLWK� RWKHU� RXWFRPHV�� WKHUH� LV� VWURQJ� HYLGHQFH� RI� G\QDPLF�

FRPSOHPHQWDULW\� EHWZHHQ� +HDG� 6WDUW� VSHQGLQJ� DQG� SXEOLF� .��� VSHQGLQJ�� )RU� SRRU� FKLOGUHQ��

LQFUHDVLQJ�+HDG�6WDUW�VSHQGLQJ�E\��������KDG�QR�HIIHFW�RQ�LQFDUFHUDWLRQ�DPRQJ�FKLOGUHQ�LQ�SXEOLF�

VFKRRO�GLVWULFWV�DW�WKH���WK�SHUFHQWLOH�RI�.���VSHQGLQJ�GLVWULEXWLRQ��EXW�UHGXFHG�LW�E\�����SHUFHQWDJH�

SRLQWV�IRU�VWXGHQWV�LQ�GLVWULFWV�DW�WKH�PHGLDQ��p�YDOXH��������DQG�UHGXFHG�LW�E\�����SHUFHQWDJH�SRLQWV�

IRU�VWXGHQWV�LQ�GLVWULFWV�DW�WKH���WK�SHUFHQWLOH��p�YDOXH��������/RRNLQJ�WR�WKH�HIIHFW�RI�.���VSHQGLQJ�

RQ�WKH�OLNHOLKRRG�RI�EHLQJ�LQFDUFHUDWHG��WKH�PDUJLQDO�HIIHFWV�DUH�ODUJHU�DW�KLJKHU�OHYHOV�RI�+HDG�

6WDUW�VSHQGLQJ��QRWLFH�WKH�GLIIHUHQFH�LQ�VFDOH���EXW�WKH�.���VSHQGLQJ�HIIHFWV�DUH�UDWKHU�LPSUHFLVH��

+RZHYHU��WKH�SRLQW�HVWLPDWHV�LQGLFDWH�WKDW�D����SHUFHQW�LQFUHDVH�LQ�.���SHU�SXSLO�VSHQGLQJ�UHGXFHV�

WKH� OLNHOLKRRG� RI� EHLQJ� LQFDUFHUDWHG� E\� ��� SHUFHQWDJH� SRLQWV�ZLWK� QR�+HDG�6WDUW� VSHQGLQJ� �p�

YDOXH��������E\����SHUFHQWDJH�SRLQWV�DW� WKH�PHGLDQ�RI� WKH�+HDG�6WDUW�VSHQGLQJ�GLVWULEXWLRQ� �p�

YDOXH��������DQG����SHUFHQWDJH�SRLQWV�DW�WKH���WK�SHUFHQWLOH��p�YDOXH��������$V�ZLWK�WKH�RWKHU�DGXOW�

RXWFRPHV�� WKH� UHGXFWLRQ� LQ� WKH� OLIHWLPH� ULVNV�RI� LQFDUFHUDWLRQ�DVVRFLDWHG�ZLWK� LPSURYHPHQWV� LQ�

DFFHVV�WR�HDUO\�HGXFDWLRQ�LV�ODUJHU�ZKHQ�WKHUH�DUH�JUHDWHU�VXEVHTXHQW�.���VFKRRO�LQYHVWPHQWV�DQG�

vice versa��

VI.D. Is Parenting Quality Part of the Story? 

,Q�6HFWLRQ�,,��ZH�SRVLWHG�WKDW�WKH�+HDG�6WDUW�HIIHFWV�DUH�GULYHQ�E\�WKH�FRPSRQHQWV�WDUJHWHG�

WR�FKLOGUHQ��+RZHYHU��EHFDXVH�SDUHQW�FRXQVHOLQJ�ZDV�D�FRPSRQHQW�RI�+HDG�6WDUW��LW�LV�SRVVLEOH�WKDW�

WKHVH�G\QDPLF�FRPSOHPHQWDULWLHV�HPHUJH�WKURXJK�LPSURYHPHQWV�LQ�SDUHQWLQJ�TXDOLW\��%HFDXVH�ZH�

KDYH�GDWD�RQ�VLEOLQJV�ZLWK�WKH�VDPH�SDUHQWV��ZH�FDQ�WHVW�IRU�LPSURYHPHQWV�LQ�SDUHQWLQJ�TXDOLW\��

6SHFLILFDOO\��ZH�XVH�RQO\�WKH�VDPSOH�RI�ROGHU�VLEOLQJV�ZKR�ZHUH�QRW�WKHPVHOYHV�H[SRVHG�WR�+HDG�

6WDUW�DQG�WHVW�ZKHWKHU�WKRVH�ZLWK�\RXQJHU�VLEOLQJV�ZKR�ZHUH�H[SRVHG�WR�+HDG�6WDUW�KDYH�LPSURYHG�

RXWFRPHV��,I�LPSURYHPHQWV�LQ�SDUHQWLQJ�TXDOLW\�LV�D�SDUW�RI�WKH�VWRU\��WKH�ROGHU�VLEOLQJV�RI�H[SRVHG�

\RXQJHU� VLEOLQJV� VKRXOG� KDYH� EHWWHU� RXWFRPHV� WKDQ� WKH� ROGHU� VLEOLQJV� RI� XQH[SRVHG� \RXQJHU�

VLEOLQJV��+RZHYHU��LI�WKH�+HDG�6WDUW�HIIHFWV� DUH�GULYHQ�E\�WKH�VHUYLFHV�SURYLGHG� WR�WKH�FKLOGUHQ��

WKHUH�VKRXOG�EH�QR�HIIHFW���,Q�WKHVH�PRGHOV��$SSHQGL[�,���ZH�ILQG�ROGHU�VLEOLQJV�DUH�XQDIIHFWHG�E\�

+HDG�6WDUW�H[SRVXUH�RI�WKH�\RXQJHU�VLEOLQJ��7KLV�VXJJHVWV�WKDW�SDUHQWLQJ�TXDOLW\�LV�QRW�SDUW�RI�WKH�

VWRU\�DQG�WKDW�RXU�+HDG�6WDUW�VSHQGLQJ�HIIHFWV�UHIOHFW�UHDO�LQYHVWPHQWV�LQ�WKH�KXPDQ�FDSLWDO�RI�SRRU�
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FKLOGUHQ��

VI.E. Are the Complementarity Effects Driven by Other Coincident Policies? 

 (YHQ�WKRXJK�RXU�HVWLPDWLRQ�HTXDWLRQV�FRQWURO�IRU�VHYHUDO�FRLQFLGHQW�SROLFHV�GLUHFWO\��RQH�

PD\�ZRUU\�WKDW�RXU�PDLQ�UHVXOWV�DUH�GULYHQ�E\�VRPH�FRPSOHPHQWDULW\�EHWZHHQ�.���VSHQGLQJ�DQG�

VRPH�RWKHU�SROLF\��7R�WHVW�IRU�WKLV�GLUHFWO\��ZH�DXJPHQW�RXU�PDLQ�PRGHO�LQ�HTXDWLRQ�>�@�WR�DOVR�

LQFOXGH��D��LQWHUDFWLRQV�EHWZHHQ�IRRG�VWDPS�VSHQGLQJ�LQ�RQH¶V�FRXQW\�EHWZHHQ�DJHV���WR���ZLWK�

.���VSHQGLQJ��DQG��E��FRXQW\�OHYHO�VSHQGLQJ�RQ�0HGLFDLG�EHWZHHQ�DJHV���DQG���LQWHUDFWHG�ZLWK�

.���VSHQGLQJ��,Q�WKHVH�PRGHOV��WKH�SRLQW�HVWLPDWHV�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�+HDG�6WDUW�VSHQGLQJ�

DQG�.���VSHQGLQJ�DUH�YLUWXDOO\�XQFKDQJHG����7KLV�SURYLGHV�IXUWKHU�HYLGHQFH� WKDW�RXU�HVWLPDWHG�

HIIHFWV�DUH�QRW�FRQIRXQGHG�E\�G\QDPLF�FRPSOHPHQWDULWLHV�ZLWK�RWKHU�SROLFLHV��

�

VII. BENEFIT-COST CONSIDERATIONS: PUTTING THE MAGNITUDES IN PERSPECTIVE 

,W�LV�KHOSIXO�WR�FRQVLGHU�KRZ�WKH�SUHVHQFH�RI�G\QDPLF�FRPSOHPHQWDULW\�DIIHFWV�WKH�RSWLPDO�

DOORFDWLRQ�RI�UHVRXUFHV�WR�WKH�.���V\VWHP�YHUVXV�WR�HDUO\�FKLOGKRRG�HGXFDWLRQ��IRU�SRRU�FKLOGUHQ���

,I�DYHUDJH�RXWFRPHV�DUH�PD[LPL]HG��WKH�PDUJLQDO�GROODU�VSHQW�RQ�+HDG�6WDUW�ZLOO�\LHOG�WKH�VDPH�

HIIHFW�RQ�RXWFRPHV�DV�DQ�HTXLYDOHQW�H[SHQGLWXUH�RQ�.���HGXFDWLRQ��,W�LV�KHOSIXO�WR�GHILQH�VRPH�

SDUDPHWHUV��7KH�SURSRUWLRQ�RI�SRRU�FKLOGUHQ� LQ� D� FRXQW\� LV�p��7KH�PDUJLQDO� HIIHFW�RI� D��������

LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�RQ�ORZ�LQFRPH�FKLOGUHQ�LV�δHS, poor��DQG�WKH�PDUJLQDO�HIIHFW�RI�D�

�������LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�RQ�QRQ�SRRU�FKLOGUHQ�LV�δHS,non��$V�VXFK��WKH�DYHUDJH�HIIHFW�

RI�D�������LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�LQ�D�FRXQW\�LV�>�@�EHORZ��

>�@� � � 𝜋𝐻𝑆 = 𝑝𝛿𝐻𝑆,𝑝𝑜𝑜𝑟 + (1 − 𝑝)𝛿𝐻𝑆,𝑛𝑜𝑛�

7R�HTXDWH�WKH�PDUJLQDO�HIIHFWV�RI�VSHQGLQJ�RQ�+HDG�6WDUW�WR�WKDW�RI�VSHQGLQJ�RQ�WKH�.���V\VWHP��

ZH�QHHG� WR�GHILQH� WKH�FKDQJH� LQ�.��� VSHQGLQJ� WKDW�ZRXOG� OHDG� WR� WKH� VDPH�H[SHQGLWXUH�DV� DQ�

LQFUHDVH�RI��������LQ�+HDG�6WDUW�VSHQGLQJ�SHU�SRRU�IRXU�\HDU�ROG��'XULQJ�RXU�VDPSOH�SHULRG��.���

VSHQGLQJ�ZDV�URXJKO\��������SHU�VWXGHQW�SHU�\HDU�on average��$VVXPLQJ�D���SHUFHQW�LQWHUHVW�UDWH��

VSHQGLQJ��������IRU����\HDUV�LV�HTXLYDOHQW�WR���������LQ�SUHVHQW�YDOXH�WHUPV��7KXV��DQ�HTXLYDOHQW�

H[SHQGLWXUH�DW�WKH�student�OHYHO�ZRXOG�EH�D������������� ��9��SHUFHQW�LQFUHDVH�LQ�.���VSHQGLQJ��

+RZHYHU��WKLV�LQFUHDVH�LV�RQO\�VSHQW�RQ�WKH�SRRU�FKLOGUHQ�VR�WKDW�WKH�HTXLYDOHQW�VSHQGLQJ�LQFUHDVH�

LQ�SHUFHQWDJH�WHUPV�IRU�DOO�FKLOGUHQ�LQ�D�county�LV���9�
p��𝛿𝐾12,𝑝𝑜𝑜𝑟�DQG�𝛿𝐾12,𝑛𝑜𝑛�DUH�WKH�HIIHFW�RI�

                                                             
���5HVXOWV�IURP�WKLV�DGGLWLRQDO�PRGHO�DUH�DYDLODEOH�XSRQ�UHTXHVW��
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LQFUHDVLQJ�.���VSHQGLQJ�E\�RQH�SHUFHQW�RQ�SRRU�DQG�QRQ�SRRU�FKLOGUHQ��UHVSHFWLYHO\��7KH�PDUJLQDO�

HIIHFW�RI�WKH�HTXLYDOHQW�LQFUHDVH�LQ�.���VSHQGLQJ�RQ�WKH�DYHUDJH�FKLOG�LQ�WKH�FRXQW\�LV�WKHUHIRUH�

>9@� � � 𝜋𝐾12 = (𝑝𝛿𝐾12,𝑝𝑜𝑜𝑟 + (1 − 𝑝)𝛿𝐾12,𝑛𝑜𝑛)(2.94p)�

7KH�UDWLR�EHWZHHQ�WKHVH�WZR�HTXDWLRQV�𝜋𝐻𝑆/𝜋𝐾12�LV�WKH�UHODWLYH�HIIHFWLYHQHVV�RI�VSHQGLQJ��������

SHU�SRRU�IRXU�\HDU�ROG�RQ�+HDG�6WDUW�DQG�VSHQGLQJ�WKH�VDPH�DPRXQW�DFURVV�DOO�FKLOGUHQ�IURP�WKDW�

VDPH�FRKRUW�LQ�WKH�FRXQW\�LQ�WKH�.���V\VWHP��%HFDXVH�𝛿𝐻𝑆,𝑛𝑜𝑛 = 0��WKLV�UDWLR�VLPSOLILHV�WR�>��@��

>��@� � 𝜋𝐻𝑆
𝜋𝐾12

=  
𝑝𝛿𝐻𝑆,𝑝𝑜𝑜𝑟

(𝑝𝛿𝐾12,𝑝𝑜𝑜𝑟+(1−𝑝)𝛿𝐾12,𝑛𝑜𝑛)(2.94p) =
𝛿𝐻𝑆,𝑝𝑜𝑜𝑟/(2.94)

𝑝(𝛿𝐾12,𝑝𝑜𝑜𝑟−𝛿𝐾12,𝑛𝑜𝑛)+𝛿𝐾12,𝑛𝑜𝑛
�

7KH�UHODWLYH�PDUJLQDO�HIIHFW�RI�+HDG�6WDUW�VSHQGLQJ�DQG�.���LV�D�IXQFWLRQ�RI�WKH�SRYHUW\�UDWH�p DV�

ORQJ�DV�𝛿𝐾12,𝑝𝑜𝑜𝑟 ≠ 𝛿𝐾12,𝑛𝑜𝑛��6SHFLILFDOO\��LI�𝛿𝐾12,𝑝𝑜𝑜𝑟 > 𝛿𝐾12,𝑛𝑜𝑛���WKHQ�WKLV�UDWLR�LV�IDOOLQJ�LQ�p��

DQG�LI�𝛿𝐾12,𝑝𝑜𝑜𝑟 < 𝛿𝐾12,𝑛𝑜𝑛�WKLV�UDWLR�LV�LQFUHDVLQJ�LQ�p��,QWXLWLYHO\��LI�QRQ�SRRU�FKLOGUHQ�DUH�PRUH�

UHVSRQVLYH�WKDQ�SRRU�FKLOGUHQ�WR�LQFUHDVHV�LQ�.���VSHQGLQJ��L�H��𝛿𝐾12,𝑝𝑜𝑜𝑟 < 𝛿𝐾12,𝑛𝑜𝑛���WKHQ�WKH�

PDUJLQDO�EHQHILW�RI� LQFUHDVHG�.��� VSHQGLQJ�GHFOLQHV�ZLWK� WKH�SRYHUW\� UDWH� VR� WKDW� WKH� relative�

HIIHFWLYHQHVV�RI�+HDG�6WDUW�VSHQGLQJ�LQFUHDVHV�ZLWK�WKH�SRYHUW\�UDWH��7KH�FRQYHUVH�LV�DOVR�WUXH��

7R�VKRZ�WKH�UHODWLRQVKLS�EHWZHHQ�WKLV�UDWLR�DQG�WKH�SRYHUW\�UDWH�DW�WKH�DYHUDJH�OHYHO�RI�.���

VSHQGLQJ��LQ�)LJXUH����ZH�SORW�WKLV�UDWLR�DJDLQVW�WKH�SRYHUW\�UDWH��ZKHUH�WKLV�UDWLR�LV�HYDOXDWHG�DW�

WKH�PHDQ�OHYHOV�RI�.���DQG�+HDG�6WDUW�VSHQGLQJ�LQ�WKH�GDWD��VROLG�JUD\�OLQH���7KLV�UDWLR�RI�PDUJLQDO�

HIIHFWV�LV�SORWWHG�DJDLQVW�WKH�SRYHUW\�UDWH�IRU�\HDUV�RI�HGXFDWLRQ�RQ�WKH�OHIW�DQG�DGXOW�ZDJHV�RQ�WKH�

ULJKW��7KH�PRGHO�LV�OLQHDU�LQ�+HDG�6WDUW�VSHQGLQJ�EXW�OLQHDU�LQ�WKH�log RI�.���VSHQGLQJ��7KHUHIRUH��

WKH�PDUJLQDO�HIIHFW�RI�.���VSHQGLQJ�ZLOO�IDOO�UHODWLYH�WR�WKDW�IRU�+HDG�6WDUW�DW�KLJKHU�OHYHOV�RI�.���

VSHQGLQJ� HYHQ� ZLWKRXW� DQ\� G\QDPLF� FRPSOHPHQWDULW\�� 7R� VKRZ� WKLV� UHODWLRQVKLS�� ZH� SORW�

𝜋𝐻𝑆/𝜋𝐾12� DJDLQVW� WKH�SRYHUW\� UDWH�ZKHUH� WKH�SUHVHQW�YDOXH� LV� HYDOXDWHG�DW� DERYH�DYHUDJH�.���

VSHQGLQJ�RI��������SHU�SXSLO�DQG�WKH�LQWHUDFWLRQ�WHUP�LV�DVVXPHG�WR�EH�]HUR��7KLV�LV�GHSLFWHG�E\�

WKH�GDVKHG�JUH\�OLQH��7KH�GLIIHUHQFH�EHWZHHQ�WKH�VROLG�JUH\�OLQH�DQG�WKH�GDVKHG�JUH\�OLQH�GHSLFWV�

WKH� FKDQJH� LQ� WKLV� UDWLR� DW� DERYH� DYHUDJH� .��� VSHQGLQJ� DVVXPLQJ� WKDW� WKHUH� LV� QR� G\QDPLF�

FRPSOHPHQWDULW\��7R�LOOXVWUDWH�KRZ�G\QDPLF�FRPSOHPHQWDULW\�DIIHFWV�WKLV�UDWLR��ZH�SORW�𝜋𝐻𝑆/𝜋𝐾12�

DJDLQVW�WKH�SRYHUW\�UDWH�ZKHUH�WKH�SUHVHQW�YDOXH�LV�HYDOXDWHG�DW� DERYH�DYHUDJH�.���VSHQGLQJ�RI�

�������SHU�SXSLO��EXW�ZKHUH�WKH�LQWHUDFWLRQ�WHUP�LV�QRQ�]HUR��L�H���XVLQJ�WKH�HPSLULFDO�HVWLPDWH�RI�

WKH�LQWHUDFWLRQ�WHUP�IURP�7DEOH�����$FFRUGLQJO\��WKH�GLIIHUHQFH�EHWZHHQ�WKH�GDVKHG�JUH\�OLQH�DQG�

WKH�VROLG�EODFN�OLQH�GHSLFWV�WKH�FKDQJH�LQ�WKLV�UDWLR�DW�DERYH�DYHUDJH�.���VSHQGLQJ�GXH�RQO\�WR�

G\QDPLF�FRPSOHPHQWDULW\��
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7KH�UDWLR�IRU�\HDUV�RI�HGXFDWLRQ�LV�RQ�WKH�OHIW�DQG�IRU�DGXOW�ZDJH�RQ�WKH�ULJKW��)RU�\HDUV�RI�

HGXFDWLRQ��DW�DOO�SRYHUW\�OHYHOV��WKH�UDWLR�RI�WKH�PDUJLQDO�HIIHFW�RI�VSHQGLQJ�RQ�+HDG�6WDUW�WR�WKDW�

RI�WKH�HTXLYDOHQW�LQ�.���VSHQGLQJ�LV�DERYH�RQH�DW�DYHUDJH�OHYHOV�RI�+HDG�6WDUW�DQG�.���VSHQGLQJ��

7KLV�VXJJHVWV�WKDW�DW�DYHUDJH�VSHQGLQJ�OHYHOV�EHWZHHQ��9���DQG��9���RQH�GROODU�VSHQW�RQ�+HDG�

6WDUW�OHDG�WR�D�ODUJHU�PDUJLQDO�LPSURYHPHQW�LQ�WKH�DYHUDJH�\HDUV�RI�HGXFDWLRQ�LQ�WKH�FRXQW\�WKDQ�

VSHQGLQJ�RQH�GROODU�RQ�.���HGXFDWLRQ��$V�H[SHFWHG��ZKHQ�.���VSHQGLQJ�ZDV�DERYH�DYHUDJH��WKH�

UDWLR� LV� HYHQ� KLJKHU� DW� DOO� SRYHUW\� OHYHOV� HYHQ� ZLWKRXW� DQ\� G\QDPLF� FRPSOHPHQWDULW\�� 0RUH�

SUHFLVHO\��WKH�UDWLR�LQFUHDVHV�IURP�DERXW�����WR���9�ZKHQ�.���VSHQGLQJ�LV�������DERYH�WKH�DYHUDJH�

�LJQRULQJ�WKH�FRQWULEXWLRQ�RI�FRPSOHPHQWDULW\���7DNLQJ�G\QDPLF�FRPSOHPHQWDULW\� LQWR�DFFRXQW��

WKH�UDWLR�DW�DERYH�DYHUDJH�.���VSHQGLQJ�OHYHOV�LQFUHDVHV�FRQVLGHUDEO\�WR�DERXW����7KDW�LV��LI�RQH�

DFFRXQWV�IRU�G\QDPLF�FRPSOHPHQWDULW\��IRU�D�GLVWULFW�WKDW�VSHQW��������SHU�.���SXSLO�DQG��������

SHU�SRRU�IRXU�\HDU�ROG�GXULQJ�RXU�VDPSOH�SHULRG��HDFK�PDUJLQDO�GROODU�VSHQGLQJ�RQ�+HDG�6WDUW�KDG�

IRXU� WLPHV� WKH� HIIHFW� RI� WKDW� VDPH� GROODU� VSHQW� RQ� .��� HGXFDWLRQ�� ,PSRUWDQWO\�� WKLV� KROGV� IRU�

FRXQWLHV�DW�DOO�SRYHUW\�OHYHOV��7KH�ILJXUH�RQ�WKH�ULJKW�IRU�ZDJHV�SUHVHQWV�VLPLODU�SDWWHUQV��$W�DYHUDJH�

VSHQGLQJ�OHYHOV��WKH�UDWLR�LV�EHORZ����DERXW�������DQG�DW�DERYH�DYHUDJH�VSHQGLQJ�OHYHOV���������SHU�

SXSLO��QRW�DFFRXQWLQJ�IRU�G\QDPLF�FRPSOHPHQWDULW\��WKH�UDWLR�LV�DERXW�������$IWHU�DFFRXQWLQJ�IRU�

G\QDPLF�FRPSOHPHQWDULW\��WKH�UDWLR�LQFUHDVHV�WR�DERXW�����DW�DERYH�DYHUDJH�VSHQGLQJ�OHYHOV��)RU�

DGXOW�ZDJHV��WKH�UDWLR�LV�EHORZ���ZKHQ�GRHV�QRW�DFFRXQW�IRU�G\QDPLF�FRPSOHPHQWDULW\��EXW�LV�ZHOO�

DERYH���ZKHQ�RQH�DFFRXQWV�IRU�G\QDPLF�FRPSOHPHQWDULW\��

,Q�HVVHQFH��WKHVH�SDWWHUQV�VXSSRUW�WKH�LGHD�WKDW��ZKHQ�VXFK�G\QDPLF�FRPSOHPHQWDULWLHV�H[LVW�

EHWZHHQ�HDUO\�DQG�ODWH�KXPDQ�FDSLWDO�LQYHVWPHQWV��WKHUH�PD\�EH�QR�HTXLW\�HIILFLHQF\�WUDGHRII�ZKHQ�

VKLIWLQJ�UHVRXUFHV�WRZDUG�FRPSHQVDWRU\�HDUO\�HGXFDWLRQ�SURJUDPV��&XQKD�DQG�+HFNPDQ����������

0RUH�VSHFLILFDOO\��RXU�HVWLPDWHV�LQGLFDWH�WKDW��IRU�D�GLVWULFW�WKDW�VSHQW��������SHU�SXSLO��DERXW����

SHUFHQW�DERYH� WKH�DYHUDJH�.��� VSHQGLQJ� OHYHO��� WKH�PDUJLQDO�GROODU�VSHQW�RQ�+HDG�6WDUW� OHG�WR�

EHWZHHQ� �� DQG� �� WLPHV� WKH� LPSURYHPHQW� LQ� DGXOW� RXWFRPHV� DV� WKDW� VSHQW� RQ� .��� HGXFDWLRQ��

$FFRUGLQJO\��DW�VXFK�VSHQGLQJ�OHYHOV��RQH�FRXOG�UHGLVWULEXWH�PRQH\�IURP�WKH�.���V\VWHP�WRZDUGV�

+HDG� 6WDUW� DQG� KDYH� both EHWWHU� DYHUDJH� RXWFRPHV� DQG� D�PRUH� HTXLWDEOH� GLVWULEXWLRQ� RI� DGXOW�

RXWFRPHV��2YHUDOO��WKH�SDWWHUQV�LQ�)LJXUH����VXJJHVWV�WKDW�GXULQJ�RXU�VDPSOH�SHULRG��WKH�PDUJLQDO�

GROODU�KDG�D�URXJKO\�HTXDO�HIIHFW�RQ�DGXOW�RXWFRPHV�RYHUDOO�DW�OHYHOV�FORVH�WR�WKH�QDWLRQDO�DYHUDJHV�

WKDW�SUHYDLOHG�DW�WKDW�WLPH��7KH�SDWWHUQV�DOVR�LQGLFDWH�WKDW�ZKHQ�UHVRXUFHV�DUH�DOORFDWHG�HIILFLHQWO\��

ORFDOLWLHV�ZLWK�KLJKHU�OHYHOV�RI�+HDG�6WDUW�VSHQGLQJ�VKRXOG�KDYH�KLJKHU�OHYHOV�RI�.���VSHQGLQJ�DQG�
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YLFH�YHUVD��(PSLULFDOO\�� WKH�FRUUHODWLRQ�EHWZHHQ� SHU�SXSLO�VSHQGLQJ�DQG�+HDG�6WDUW�VSHQGLQJ� LV�

URXJKO\� ������ 7KLV� LPSOLHV� WKDW�� LQ� JHQHUDO�� ORFDOLWLHV� PD\� EH� WDNLQJ� DGYDQWDJH� RI� WKHVH�

FRPSOHPHQWDULWLHV��EXW�WKDW�IXUWKHU�RSWLPL]DWLRQ�LV�OLNHO\�SRVVLEOH���

�

VII.A SUMMARY & CONCLUSIONS 

7KLV�VWXG\�SURYLGHV�QHZ�HYLGHQFH�RQ�WKH�OLIH�F\FOH�HIIHFWV�RI�+HDG�6WDUW�VSHQGLQJ�DQG�.���

VFKRRO�VSHQGLQJ�IRU�SRRU�FKLOGUHQ��:H�H[SORUH�G\QDPLF�FRPSOHPHQWDULWLHV�EHWZHHQ�KXPDQ�FDSLWDO�

LQYHVWPHQWV�PDGH� LQ�SUH�VFKRRO� DQG� WKRVH� WKDW� VXEVHTXHQWO\�RFFXU� LQ� WKH�.��� V\VWHP��:H�XVH�

FKLOGUHQ¶V�GLIIHUHQWLDO�H[SRVXUH�WR�+HDG�6WDUW�VSHQGLQJ��DW�DJH����DQG�FRXUW�RUGHUHG�VFKRRO�ILQDQFH�

UHIRUPV��EHWZHHQ�WKH�DJHV���WKURXJK������GHSHQGLQJ�RQ�SODFH�DQG�\HDU�RI�ELUWK��WR�H[DPLQH�ZKHWKHU�

WKH� PDUJLQDO� HIIHFW� RI� +HDG� 6WDUW� VSHQGLQJ� RQ� FKLOGUHQ¶V� DGXOW� RXWFRPHV� DUH� ODUJHU� DPRQJ�

LQGLYLGXDOV�ZKR�ZHUH�VXEVHTXHQWO\�H[SRVHG�WR�6)5�LQGXFHG�.���VSHQGLQJ�LQFUHDVHV��:H�SUHVHQW�

H[WHQVLYH� WHVWV� WR� GRFXPHQW� WKDW� WKH� SROLF\�LQGXFHG� YDULDWLRQ� LQ�+HDG�6WDUW� VSHQGLQJ� DQG�.���

SXEOLF�VFKRRO�VSHQGLQJ�ZH�H[SORLW�LV�XQUHODWHG�WR�RWKHU�FKLOGKRRG�IDPLO\��FRPPXQLW\��RU�SROLF\�

FKDQJHV��

)RU� QRQ�SRRU� FKLOGUHQ�� 6)5�LQGXFHG� .��� VSHQGLQJ� LQFUHDVHV� OHG� WR� VLJQLILFDQW�

LPSURYHPHQWV�LQ�HGXFDWLRQDO�DQG�HFRQRPLF�RXWFRPHV��ZKLOH�LQFUHDVHV�LQ�+HDG�6WDUW�VSHQGLQJ�KDG�

QR�HIIHFW��+RZHYHU��IRU�SRRU�FKLOGUHQ��ERWK�+HDG�6WDUW�VSHQGLQJ�LQFUHDVHV�DQG�6)5�LQGXFHG�.���

VSHQGLQJ�LQFUHDVHV�OHG�WR�VLJQLILFDQW�LPSURYHPHQWV�LQ�HGXFDWLRQDO�RXWFRPHV��HFRQRPLF�RXWFRPHV��

DQG�UHGXFWLRQV�LQ�WKH�OLNHOLKRRG�RI�LQFDUFHUDWLRQ��,PSRUWDQWO\��WKH�ORQJ�UXQ�HIIHFWV�RI�LQFUHDVHV�LQ�

+HDG�6WDUW� VSHQGLQJ�DUH� DPSOLILHG�ZKHQ�IROORZHG�E\�DWWHQGLQJ� VFKRROV� WKDW� H[SHULHQFHG� 6)5�

LQGXFHG�LQFUHDVHV�LQ�.���SHU�SXSLO�VSHQGLQJ��$FURVV�DOO�WKH�RXWFRPHV��WKH�PDUJLQDO�HIIHFW�RI�WKH�

VDPH�LQFUHDVH�LQ�+HDG�6WDUW�VSHQGLQJ�ZDV�PRUH�WKDQ�WZLFH�DV�ODUJH�IRU�VWXGHQWV�ERUQ�LQ�.���VFKRRO�

GLVWULFWV�WKDW�VSHQW�DW�WKH���WK�SHUFHQWLOH�RI�WKH�GLVWULEXWLRQ�WKDQ�WKRVH�ERUQ�LQ�.���VFKRRO�GLVWULFWV�

WKDW�VSHQW�DW�WKH���WK�SHUFHQWLOH��6LPLODUO\��WKH�EHQHILWV�RI�.���VFKRRO�VSHQGLQJ�LQFUHDVHV�RQ�DGXOW�

RXWFRPHV�ZHUH�ODUJHU�DPRQJ�SRRU�FKLOGUHQ�ZKR�ZHUH�H[SRVHG�KLJKHU�OHYHOV�WR�+HDG�6WDUW�VSHQGLQJ�

GXULQJ� WKHLU� SUH�VFKRRO� \HDUV�� )RU� SRRU� FKLOGUHQ�� WKH� FRPELQHG� EHQHILWV� RI� JURZLQJ� XS� LQ�

GLVWULFWV�FRXQWLHV� ZLWK� both� JUHDWHU� +HDG� 6WDUW� VSHQGLQJ� DQG� .��� SHU�SXSLO� VSHQGLQJ� DUH�

VLJQLILFDQWO\�JUHDWHU�WKDQ�WKH�VXP�RI�WKH�LQGHSHQGHQW�HIIHFWV�RI�WKH�WZR�LQYHVWPHQWV�LQ�LVRODWLRQ��

7KHUH�DUH�WZR�LPSRUWDQW�FDYHDWV�WR�RXU�ZRUN��)LUVW��EHFDXVH�WKH�FRXQWHUIDFWXDO�FKLOGFDUH�

DQG�SHGLDWULF�FDUH�PD\�EH�EHWWHU�WRGD\�WKDQ�LQ�WKH�ODWH��9��V�DQG���V��WKH�PDUJLQDO�HIIHFW�RI�+HDG�
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6WDUW� PD\� EH� VPDOOHU� WRGD\� WKDQ� LQ� WKH� HDUOLHU� SHULRG� WKDW� ZH� VWXG\���� 6HFRQG�� SXEOLF� VFKRRO�

VSHQGLQJ� OHYHOV�GXULQJ� WKH�SHULRG�ZH� VWXG\�ZHUH� ORZHU� WKDQ�FXUUHQW� OHYHOV�� ,I� VFKRRO� VSHQGLQJ�

H[KLELWV�GLPLQLVKLQJ�PDUJLQDO�SURGXFW��WKH�HIIHFWV�SUHVHQWHG�KHUH�PD\�EH�ODUJHU�WKDQ�RQH�ZRXOG�

REVHUYH�ZLWK�VLPLODU�VSHQGLQJ�LQFUHDVHV�WRGD\��7KHVH�FDYHDWV�GR�QRW�PLQLPL]H�WKH�LPSRUWDQFH�RI�

WKH� ILQGLQJV� RU� WKHLU� SURIRXQG� LPSOLFDWLRQV� IRU� SROLF\�� +RZHYHU�� WKH\� GR� VXJJHVW� WKDW� WKH�

FRQWHPSRUDU\�PDJQLWXGH�RI�WKH�HIIHFWV�PD\�EH�VPDOOHU�WKDQ�WKRVH�ZH�SUHVHQW�KHUH��

7KH�FXPXODWLYH�QDWXUH�RI�VNLOO�GHYHORSPHQW�LV�OLNHO\�UHVSRQVLEOH�IRU�WKH�SDWWHUQ�RI�UHVXOWV��

2XU�ILQGLQJV�KLJKOLJKW�WKH�LPSRUWDQFH�RI�PRGHOLQJ�HDUO\�DQG�ODWHU�HGXFDWLRQDO�LQYHVWPHQWV�MRLQWO\�

DQG�PD\�SURYLGH�DQ�H[SODQDWLRQ�IRU�VRPH�GLVSDUDWH�UHVXOWV�RQ�WKH�HIIHFWV�RI�+HDG�6WDUW��,QGHHG��

RXU�ILQGLQJ�WKDW�WKH�ORQJ�UXQ�HIIHFWV�RI�+HDG�6WDUW�DUH�ODUJHU�DPRQJ�LQGLYLGXDOV�ZKR�DWWHQGHG�EHWWHU�

UHVRXUFHG�VFKRROV�PD\�SURYLGH�DQ�H[SODQDWLRQ�IRU�ZK\�+HDG�6WDUW�PD\�KDYH�EHHQ�PRUH�VXFFHVVIXO�

IRU�PRUH�VRFLRHFRQRPLFDOO\�DGYDQWDJHG�SRSXODWLRQV��&XUULH�DQG�'XQFDQ���99���DQG�ZK\�WKHUH�LV�

D�IDGH�RXW�RI�WKH�HIIHFWV�RI�+HDG�6WDUW�RQ�WHVW�VFRUHV�DV�VWXGHQWV�DJH� �&XUULH�DQG�'XQFDQ���������

7KH�NH\�SROLF\�LPSOLFDWLRQ�RI�RXU�ILQGLQJV�LV�WKDW�KXPDQ�FDSLWDO�LQYHVWPHQWV�PDGH�LQ��DQG�VXVWDLQHG�

WKURXJKRXW��FKLOG�GHYHORSPHQWDO�VWDJHV��SUH�VFKRRO��HOHPHQWDU\�PLGGOH�VFKRRO��DGROHVFHQFH��PD\�

\LHOG�JUHDWHU�UHWXUQV�WKDQ�VHSDUDWH��LVRODWHG��VKRUW�OLYHG�UHIRUPV�QRW�VXVWDLQHG�EH\RQG�WKH�\HDU�LQ�

ZKLFK�WKH\�DUH�LPSOHPHQWHG��7KH�ILQGLQJV�SRLQW�WR�WKH�FULWLFDO�UROH�HDUO\�OLIH�LQYHVWPHQWV�FDQ�SOD\�

LQ� QDUURZLQJ� ORQJ�UXQ� JDSV� LQ�ZHOO�EHLQJ�� EXW� WKH\� DOVR� KLJKOLJKW� WKH� LPSRUWDQFH� RI� VXVWDLQHG�

LQYHVWPHQWV�LQ�WKH�VNLOOV�RI�GLVDGYDQWDJHG�\RXWK��
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���,Q�WKH�HDUO\�SHULRG�RI�+HDG�6WDUW��PRVW�SRRU�FKLOGUHQ�ZRXOG�KDYH�UHFHLYHG�KRPH�FDUH��ZKLOH�WRGD\��DV�PDQ\�DV�RQH�
WKLUG�RI�+HDG�6WDUW�SDUWLFLSDQWV�PD\�KDYH�DWWHQGHG�VRPH�RWKHU�IRUP�RI� IRUPDO�FKLOGFDUH��.OLQH�DQG�:DOWHUV��������
)HOOHU�HW�DO����������7KH�SURSRUWLRQ�RI�WKUHH��DQG�IRXU�\HDU�ROGV�LQ�VFKRRO�KDV�LQFUHDVHG�IURP�URXJKO\����SHUFHQW�LQ�
�9���WR�DOPRVW����SHUFHQW�E\��99���VRXUFH��86�&HQVXV�%XUHDX��&36�2FWREHU�6XSSOHPHQW���9���������VHH�)LJXUH�����
$OVR��ZKLOH�PRVW�SRRU�FKLOGUHQ�FXUUHQWO\�UHFHLYH�SHGLDWULF�FDUH�WKURXJK�0HGLFDLG�DQG�6&+,3��GXULQJ�WKH�SHULRG�XQGHU�
VWXG\�PDQ\�FKLOGUHQ�ZRXOG�RQO\�KDYH�UHFHLYHG�VXFK�FDUH�WKURXJK�+HDG�6WDUW��
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Table 1:�
Summary Statistics of the Analytic Dataset 
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Table 2: 
2SLS-Difference-in-Difference Estimates of Early and K12 education Spending on Adult Outcomes 
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Table 3: 
2SLS-Difference-in-Difference Estimates of Early and K12 education Spending on Adult Outcomes 
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Figure 1:  
National Enrollment in Head Start Over Time 

 
1RWHV��7KH�VROLG�EODFN�OLQH�LQ�WKLV�ILJXUH�SORWV�WKH�QDWLRQDO�HQUROOPHQW�LQ�+HDG�6WDUW�GLYLGHG�E\�WKH�QXPEHU�RI�SRRU�
IRXU�\HDU�ROGV� LQ�WKH�QDWLRQ� LQ�WKDW�VDPH�FDOHQGDU�\HDU��+HDG�6WDUW� HQUROOPHQW�ILJXUHV�DUH�IURP�WKH�+HDG�6WDUW�IDFW�
VKHHW� �OLQN�� KWWSV���HFONF�RKV�DFI�KKV�JRY�KVOF�GDWD�IDFWVKHHWV������KV�SURJUDP�IDFWVKHHW�KWPO�� DQG� WKH� QDWLRQDO�
FRXQWV�RI�SRRU�IRXU�\HDU�ROGV�DUH�GHULYHG�IURP�,QWHJUDWHG�3XEOLF�8VH�0LFURGDWD�6HULHV��,3806��PLFURGDWD�GDWD�WKDW�
SUHVHUYHV� DQG� KDUPRQL]HV� GHFHQQLDO� FHQVXVHV� IURP���9�� WR� ����� DQG�$PHULFDQ�&RPPXQLW\�6XUYH\V� �$&6���7KH�
GDVKHG�JUH\�OLQH�SORWV�WKH�SHUFHQWDJH�RI�FKLOGUHQ�DJHV���DQG���ZKR�DUH�HQUROOHG�LQ�IXOO�\HDU�GD\FDUH��7KHVH�GDWD�DUH�DV�
UHSRUWHG�LQ�WKH�&XUUHQW�3RSXODWLRQ�6XUYH\��OLQN��KWWS���ZZZ�FHQVXV�JRY�KKHV�VFKRRO�GDWD�FSV�KLVWRULFDO��� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://eclkc.ohs.acf.hhs.gov/hslc/data/factsheets/2015-hs-program-factsheet.html
http://www.census.gov/hhes/school/data/cps/historical/
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Figure 2: 
Effect of Formula Type on District Per-Pupil Spending by District Spending in 1972 

 
'DWD��7KH�VDPSOH�LQFOXGHV�DOO�VFKRRO�GLVWULFWV�LQ�WKH�8QLWHG�6WDWHV�EHWZHHQ�WKH�\HDUV�RI��9���DQG�������7KH�VDPSOH�LV�
PDGH�XS�RI���������GLVWULFW�\HDU�REVHUYDWLRQV��(DFK�GLVWULFW�LV�ZHLJKWHG�E\�DYHUDJH�HQUROOPHQW�IRU�WKH�IXOO�VDPSOH��
0RGHO��7KHVH�SORWV�SUHVHQW�WKH�HVWLPDWHG�HYHQW�WLPH�FRHIILFLHQWV�RI�D�UHJUHVVLRQ�RQ�SHU�SXSLO�VSHQGLQJ�DW�WKH�GLVWULFW�
OHYHO�RQ�\HDU� IL[HG�HIIHFWV��GLVWULFW� IL[HG�HIIHFWV��DQG�WKH�SHUFHQWLOH�JURXS�RI�WKH�GLVWULFW� LQ�WKH�VWDWH�GLVWULEXWLRQ�RI�
PHGLDQ�LQFRPH�LQWHUDFWHG�ZLWK�D�IXOO�VHW�RI�HYHQW�WLPH�LQGLFDWRU�YDULDEOHV�IURP����\HDUV�SULRU�WR��9�\HDUV�DIWHU�WKH�ILUVW�
FRXUW�PDQGDWHG�UHIRUP��7KH�HYHQW�VWXG\�SORWV�DUH�VKRZQ�IRU�WKH�WRS�DQG�ERWWRP����SHUFHQW�RI�GLVWULFWV� LQ�WKH�VWDWH�
GLVWULEXWLRQ�RI�SHU�SXSLO�VSHQGLQJ�LQ��9����7KH�HYHQW�WLPH�SORW�KDV�EHHQ�UH�FHQWHUHG�DW�]HUR�IRU�WKH����SUH�UHIRUP�\HDUV�
VR�WKDW�WKH�HVWLPDWHG�FRHIILFLHQWV�UHSUHVHQW�WKH�FKDQJH�LQ�VSHQGLQJ�UHODWLYH�WR�WKH�OHYHOV�WKDW�SHUVLVWHG�LQ�WKH����\HDUV�
SULRU�WR�WKH�ILUVW�UHIRUP��
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Figure 3: 

Effect of Formula Type on District Per-pupil Spending by District Income in 1969 
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Figure 4: 
Evolution of Head Start Spending and Educational Attainment at Rollout 
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Figure 5: 
Evolution of K12 Spending and Educational Attainment after SFR Reform 

 
0RGHOV��7KH�HYHQW�VWXG\�ILJXUHV�XVH�VFKRRO�GLVWULFW
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VFKRRO� GHVHJUHJDWLRQ
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Figure 6: 
Effect of K12 Spending on Year of Completed Education: by Head Start Exposure Status�

�
0RGHOV��7KH�HYHQW�VWXG\�ILJXUHV�XVH�VFKRRO�GLVWULFW
V�SUHGLFWHG�UHIRUP�LQGXFHG�FKDQJH�LQ�VSHQGLQJ�EDVHG�RQ�WKH�WLPLQJ�DQG�W\SH�RI�FRXUW�RUGHUHG�UHIRUP�LQWHUDFWHG�
ZLWK��9����ZLWKLQ�VWDWH��GLVWULFW�LQFRPH�DQG�VSHQGLQJ�SHUFHQWLOH�FDWHJRULHV��ULJKW�SDQHO�VKRZV�HVWLPDWHG�HIIHFWV�IRU�GLVWULFWV�ZLWK�D�SUHGLFWHG�UHIRUP�LQGXFHG�.���
VSHQGLQJ�LQFUHDVH��𝑑𝑜𝑠𝑒̂𝑑 > 0) ZKHUHDV�WKH�OHIW�SDQHO�VKRZV�WKH�FRUUHVSRQGLQJ�HIIHFWV�IRU�GLVWULFWV�ZLWK�ORZ�SUHGLFWHG�UHIRUP�LQGXFHG�.���VSHQGLQJ�LQFUHDVHV�RU�
D�GHFUHDVH�𝑑𝑜𝑠𝑒̂𝑑 ≤ 0��5RXJKO\�WZR�WKLUGV�RI�GLVWULFWV�LQ�UHIRUP�VWDWHV�KDG�SUHGLFWHG�VSHQGLQJ�LQFUHDVHV��7KHVH�HVWLPDWHG�HIIHFWV�DUH�SUHVHQWHG�ERWK�IRU�FKLOGUHQ�
ZKRVH�FRXQW\�KDG�QR�+HDG�6WDUW�FHQWHU�DW�DJH����JUH\�OLQH���DQG�WKRVH�ZKR�ZHUH�H[SRVHG�WR�DQ\�FRXQW\�+HDG�6WDUW�VSHQGLQJ�DW�DJH����EODFN�OLQH���WR�KLJKOLJKW�WKH�
UROH�RI�G\QDPLF�FRPSOHPHQWDULW\��7KH�HYHQW�VWXG\�PRGHOV� LQFOXGH��VFKRRO�GLVWULFW�IL[HG�HIIHFWV��UDFH�VSHFLILF�\HDU�RI�ELUWK� IL[HG�HIIHFWV��UDFH
FHQVXV�GLYLVLRQ�
VSHFLILF�ELUWK�\HDU�WUHQGV��FRQWUROV�DW�WKH�FRXQW\�OHYHO� IRU�WKH�WLPLQJ�RI�VFKRRO�GHVHJUHJDWLRQ
UDFH��KRVSLWDO�GHVHJUHJDWLRQ
UDFH�� UROORXW�RI��:DU�RQ�3RYHUW\��	�
UHODWHG� VDIHW\�QHW� SURJUDPV� �FRPPXQLW\� KHDOWK� FHQWHUV�� IRRG� VWDPSV�� PHGLFDLG��$)'&��8,�� 7LWOH�,� �DYHUDJH� GXULQJ� FKLOGKRRG� \HDUV���� WLPLQJ� RI� VWDWH�IXQGHG�
.LQGHUJDUWHQ�LQWURGXFWLRQ�DQG�WLPLQJ�RI�WD[�OLPLW�SROLFLHV��FRQWUROV�IRU��9���FRXQW\�FKDUDFWHULVWLFV��SRYHUW\�UDWH��SHUFHQW�EODFN��HGXFDWLRQ��SHUFHQW�XUEDQ��SRSXODWLRQ�
VL]H��HDFK�LQWHUDFWHG�ZLWK�OLQHDU�FRKRUW�WUHQGV��DQG�FRQWUROV�IRU�FKLOGKRRG�IDPLO\�FKDUDFWHULVWLFV��SDUHQWDO�LQFRPH�HGXFDWLRQ��PRWKHU
V�PDULWDO�VWDWXV�DW�ELUWK��ELUWK�
ZHLJKW��JHQGHU���
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Figure 7: 
Effects of Head Start Spending: by Age of Spending 
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Figure 8: 
Effect of Head Start Spending by K12 spending Levels and vice versa on High School Graduation 
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Figure 9: 
Effect of Head Start Spending by K12 spending Levels and vice versa on Years of Education 
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Figure 10: 
Effect of Head Start Spending by K12 spending Levels and vice versa on Adult Wage (ages 20 -50) 
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Figure 11: 

Effect of Head Start Spending by K12 spending Levels and vice versa on Likelihood of Adult Poverty (ages 20 -50) 
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Figure 12: 
Effect of Head Start Spending by K12 spending Levels and vice versa on ever Being Incarcerated 
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Figure 13: 

Ratio between the Effect of Head Start Spending and K12 spending Levels by Poverty Level in the County 
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Appendix A 
Additional Tables 

 
Figure A1: 

National Head Start Enrollment over Time 

 
Note: Chart is pasted directly from the Head Start Fact sheet (link: 
https://eclkc.ohs.acf.hhs.gov/hslc/data/factsheets/2015-hs-program-factsheet.html) 
 

Figure A2: 
Year of Establishment of First Head Start Center by County 

 
Note: Based on authors’ calculations and data collections as described in Appendix D.
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Appendix B 
Spending per enrollee versus spending per eligible 

 
 

Table B2: 
Relationship between Spending per Enrollee, Spending per Poor 4-Year-Old and Enrollment (at state-year level) 

 
1 2   3 4   5 6   7 8 

 

Spending per 
Enrollee 

 

Log of Spending 
per Enrollee 

 

Log of Head Start 
Enrollment 

 

Share of Income 
Eligible four-

year-olds enrolled 

            Spending per poor 4-year-old 0.0174 0.0379* 
         

 
[0.0359] [0.0143] 

         Log Spending per poor 4-year-old 
   

-0.0192 0.0243* 
 

0.0810+ 0.121** 
 

0.648** 
 

    
[0.0271] [0.00930] 

 
[0.0482] [0.0438] 

 
[0.0506] 

 Log Spending per Enrollee 
          

-0.13 

           
[0.208] 

            Year FX N Y 
 

N Y 
 

N Y 
 

Y Y 
State FX Y Y 

 
Y Y 

 
Y Y 

 
Y Y 

Observations 612 612 
 

612 612 
 

612 612 
 

612 612 
R-squared 0.759 0.927   0.79 0.93   0.996 0.996   0.984 0.909 
Robust standard errors in brackets adjusted for clustering at the state level 
** p<0.01, * p<0.05, + p<0.1 
Notes: State year level data on total federal Head Start spending and total Head Start enrollment is obtained from the Head Start Facts fiscal 
years reports 1999 through 2015. Data on the number of poor four-year-olds in the state in each year is obtained from Integrated Public Use 
Microdata Series (IPUMS) microdata that preserves and harmonizes decennial censuses from 1790 to 2010 and American Community 
Surveys (ACS). 
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Appendix C: Panel Study of Income Dynamics (PSID, 1968-2013) 
 

The PSID began interviewing a national probability sample of families in 1968. These 
families were re-interviewed each year through 1997, when interviewing became biennial. All 
persons in PSID families in 1968 have the PSID “gene,” which means that they are followed in 
subsequent waves. When children with the “gene” become adults and leave their parents’ homes, 
they become their own PSID “family unit” and are interviewed in each wave. The original 
geographic cluster design of the PSID enables comparisons in adulthood of childhood neighbors 
who have been followed over the life course. Moreover, the genealogical design implies that the 
PSID sample today includes numerous adult sibling groupings who have been members of PSID-
interviewed families for more than four decades. We include both the Survey Research Center 
component and the Survey of Economic Opportunity component, commonly known as the 
“poverty sample,” of the PSID sample. 

The PSID maintains high wave-to-wave response rates of 95-98%. Studies have 
concluded that the PSID sample of heads and wives remains representative of the national 
sample of adults (Fitzgerald, Gottschalk, Moffitt, 1998a,b; Becketti et al, 1988). Additionally, we 
perform a supplementary analysis of sample attrition in the PSID, and find no evidence of 
selective attrition among our study sample (Appendix Table C1). In particular, among original 
sample children, baseline 1968 family and county characteristics do not jointly significantly 
predict the likelihood of attrition or the likelihood of being observed as an adult. 
                The share of individuals potentially exposed to Head Start expenditures at age 4 
increases significantly with birth year over the 1950-1976 birth cohorts analyzed in the PSID 
sample. Two-thirds of the sample grew up in a state that was subject to a court-mandated SFR 
between 1971 and 2000 (the first court order was in 1971).  

 
Matching PSID Individuals to their Childhood School Districts 

 
In order to limit the possibility that school district boundaries were drawn in response to 

pressure for SFRs, we utilize 1969 school district geographies. The “69-70 School District 
Geographic Reference File” (Bureau of Census, 1970) relates census tract and school district 
geographies. For each census tract in the country, it provides the fraction of the population that is 
in each school district. Using this information, we aggregate census tracts to 1970 district 
geographies with Geographic Information Systems (GIS) software. We assign census tracts from 
1960, 1980 and 1990 to school districts using this resulting digital map based on their centroid 
locations. 

To construct demographic information on 1969-1970-definition school districts, we 
compile census data from the tract, place, school district and county levels of aggregation for 
1960, 1970, 1980 and 1990. We construct digital (GIS) maps of 1970 geography school districts 
using the 1969-1970 School District Geographic Reference File from the Census. This file 
indicates the fraction by population of each census tract that fell in each school district in the 
country. Those tracts split across school districts we allocated to the school district comprising 
the largest fraction of the tract’s population. Using the resulting 1970 central school district 
digital maps, we allocate tracts in 1960, 1980 and 1990 to central school districts or suburbs 
based on the locations of their centroids. The 1970 definition central districts located in regions 
not tracted in 1970 all coincide with county geography which we use instead. 
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Table C1:  PSID Analysis Tests of Sample Attrition.                                                                                     

 
Dependent variable: 

 

Probability(original sample child observed in 
adulthood) 

 

All Poor Children  Non-Poor 
Children 

  (1) (2) (3) 
1968 Family & County Characteristics: 

   Black (ref cat: white) 0.000241 -0.004006 0.003434 

 
(0.01807) (0.02313) (0.03497) 

Family income-to-needs ratio 0.001694 0.007748 -0.0001174 

 
(0.006366) (0.02573) (0.008722) 

Female-headed household -0.03048 -0.01692 -0.06152 

 
(0.01874) (0.02210) (0.04078) 

Number of children 0.006430 0.007830 0.008396 

 
(0.004636) (0.006050) (0.008612) 

Parental education (ref cat: high school grad): 
      High school dropout -0.01927 -0.01291 -0.02987 

 
(0.01659) (0.02264) (0.02559) 

   Attended college 0.01494 -0.03191 0.03238 

 
(0.02214) (0.04690) (0.02446) 

Household annual food expenditures -0.0002157 -0.0002115 -0.0003181 

 
(0.0001734) (0.0003127) (0.0002228) 

Parental expectations for achievement, index -0.002894 -0.001608 -0.003156 

 
(0.003762) (0.005337) (0.005312) 

County unemployment rate 0.002809 0.01084 -0.008268 

 
(0.008466) (0.01264) (0.01120) 

County public assistance expenditures per capita 0.0007209 0.001196 0.0004415 

 
(0.002912) (0.004356) (0.004037) 

Region (ref cat: South): 
     Northeast 0.0002421 -0.02104 0.03062 

 
(0.01943) (0.02879) (0.02690) 

  Midwest 0.0004922 -0.008726 0.01732 

 
(0.01833) (0.02709) (0.02628) 

  West -0.004869 -0.03543 0.02812 

 
(0.02173) (0.03525) (0.02809) 

F-test of joint significance (p-value) 
F-stat=0.83;                                 

pvalue=0.8301 
F-stat=0.42;                                             

pvalue=0.9582 
F-stat=1.12;                                             

pvalue=0.3389 
Proportion of original sample children                             
observed in adulthood  0.766 0.753 0.766 
Robust standard errors in parentheses 

   *** p<0.01, ** p<0.05, * p<0.1 
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Data: PSID geocode Data (1968-2013): Analysis sample includes PSID original sample children born 
1950-76.                                             
76.6% of these children have been followed into adulthood, and are included in analysis sample in main 
results presented in Tables 1-4 (N=13,381 individuals (5,623 poor children; 7,758 non-poor children)). 
This Table shows no evidence of selective attrition based on 1968 childhood family and county 
characteristics.                                               
(p-value of F-test of joint significance of vars = 0.8301). 
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Appendix D 
 

County-Level Federal Outlays for Head Start and Title I, 1965-1980   

Our collection of head Start data follows Johnson (2015). County-year federal outlays for Head 
Start and Title I ESEA were computed using county-level federal outlays data acquired from the 
National Archives and Records Administration (NARA) for fiscal years 1965 through 1980, 
along with ICPSR Study #6029 (for fiscal years 1976 to 1980).  Information was culled from 
NARA records by searching program titles and program codes.  We identified the pool of grants 
for Head Start from the NARA records, which included string searches on Head Start grant titles.  
For most records, Head Start programs are listed by community and funding amounts, and 
information on the "stock" of programs at a particular time allows verification of the accuracy of 
grant "flows".  Likewise, we identified the pool of grants for Title I/ESEA outlays from the 
NARA records by using program titles and program codes over this period.  The county-year 
federal Head Start and Title I outlays were converted into 2000 dollars using the CPI-U deflator. 

County-level information on Community Action Program (CAP) Grants and grantees on federal 
CAP grants is derived from the NARA microdata (Community Services Administration 1981). 
These data files document neighborhood and community based poverty programs as funded by 
CAP and CAP grant-action data include data on the target population of grant proposals. These 
records are structured as two data files spanning 1965 through 1980.  One data set is observed at 
the level of individual grant actions; the other data set records data on the organizations receiving 
grants. The combined data include information on any “action” on a grant (when it is recorded, 
extended, renewed, or terminated), dates associated with these actions, and some information 
about the funded project. We use the county-level geographical identifiers from the grantee data 
and grant-action file, which include the name and county of designated grantee and county where 
the services are provided in most cases.  We aggregate these amounts by the fiscal year of 
disbursement and county of service delivery.  These amounts have been verified by state against 
information printed in OEO annual reports (Office of Economic Opportunity, 1965–1968). 

We compared our calculated county-level federal outlays for Head Start with those reported in 
Ludwig and Miller (2007) for fiscal years 1968 and 1972, and Elizabeth Cascio (2009) for 1976-
80, and in each case our numbers line up with those used by these authors (who generously 
shared their data for comparison).  Our county-level panel of Head Start spending though spans a 
much longer time period than used in previous studies.  We compared spending totals calculated 
from the county-level files to published data at the federal level and state level (where available) 
to assess the validity of the county-level data.  Following Cascio (2009), we compared the state-
level Head Start outlays calculated in our data to those reported in Jones (1979) for fiscal years 
1970 through 1977, and the correlation coefficient was above 0.975 in all fiscal years except 
1974, where Mississippi was an obvious outlier.  We therefore dropped all fiscal years for 
Mississippi for the Head Start analysis because the reporting of federal outlays for that state at 
the county-level had some obvious errors and were poorly documented. 

We then assembled population counts of the number of 4-year olds and the number of school-age 
children ages 5-17 in every US county, respectively, using the Surveillance, Epidemiology, & 
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End Results (SEERS) program data spanning the period 1965 through 1980.  The county-year 
federal outlays for Head Start and Title I ESEA were combined with both the county-year 
population counts of the number of 4-year olds and number of children ages 5-17, and the 1970 
county-level poverty rates among children (and non-elderly persons) in order to construct our 
measures of county-level Head Start spending per poor 4-year-old and county-level Title I 
(ESEA) spending per-pupil, for 1965 through 1980.1 

 
District-Level K-12 School Spending Data  
 
Previous historical data on per-pupil expenditures was only available in a readily usable format 
via the Census of Governments: School System Finance (F-33) File (U.S. Bureau of the Census, 
Department of Commerce). The Census of Governments previously was only conducted in years 
that end in a two or seven, so at the time when many important papers on SFRs were written, 
there were many years of missing data. In addition, until recently the earliest available F-33 data 
was for the year 1972. As a result, it was previously impossible to model per-pupil spending and 
spending inequality annually over time, so many authors (e.g., MES, Card and Payne), operating 
under the Common Trends Assumption, assumed that trends in per-pupil spending were linear. 
Due to these limitations, previous papers on school finance reforms were also unable to look at 
how the exact timing of reforms affected per-pupil expenditure and spending inequality within a 
state. 

Our data from the Historical Database on Individual Government Finances (INDFIN) 
represents the Census Bureau’s first effort to provide a time series of historically consistent data 
on the finances of individual governments. This database combines data from the Census of 
Governments Survey of Government Finances (F-33), the National Archives, and the Individual 
Government Finances Survey. The School District Finance Data FY 1967-91 is available 
annually from 1967 through 1991. It contains over one million individual local government 
records, including counties, cities, townships, special districts, and independent school districts. 
The INDFIN database frees the researcher from the arduous task of reconciling the many 
technical, classification, and other data-related changes that have occurred over the last 30 years. 
For example, this database includes corrected statistical weights that have been standardized 
across years, which had not been done previously. Furthermore, although most governments 
retain the ID number they are assigned originally, there are circumstances that result in a 
government's ID being changed. Since a major purpose of the INDFIN database is tracking 

                                                           
1 References for the data appendix:  
• Cascio, Elizabeth (2009).  “Do Investments in Universal Early Education Pay Off? Long-term Effects of 

Introducing Kindergartens into Public Schools”.  NBER Working Paper No. 14951. 
• Johnson, Rucker C. (2015).  “Follow the Money: School Spending from Title I to Adult Earnings”.  Special 

edited volume, ESEA at 50, published in The Russell Sage Foundation Journal of the Social Sciences.   
• Jones, Jean Yavis (1979).  “The Head Start Program – History, Legislation, Issues and Funding 1964-1978”.  

Washington, D.C.:  Congressional Research Service.  Report 79-14 EPW. 
• Ludwig, Jens and Douglas L. Miller (2007). “Does Head Start Improve a Children’s Life Chances?  Evidence 

from a Regression Discontinuity Design.” Quarterly Journal of Economics 122(1): 159-208. 
• Office of Economic Opportunity. Annual Reports. Washington, DC: GPO, 1965–1968. 
• U.S. Bureau of the Census. Census of Population Supplementary Report. Poverty Status in 1969 and 1959 of 

Persons and Families, for States, SMSA’s, Central Cities and Counties: 1970 and 1960. 
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government finances over time, it is critical that a government possess the same ID for all years 
(unless the ID change had a major structural cause). For example, All Alaska IDs were changed 
in the 1982 Census of Governments. In addition, new county incorporations, where governments 
in the new county area are re-assigned an ID based on the new county code (e.g., La Paz County, 
AZ), cause ID changes. Thus, if a government ID number was changed, the ID used in the 
database is its current GID number, including those preceding the cause of the change, so that the 
ID is standardized across years.  

In addition to standardizing the data, the Census Bureau has corrected a number of errors 
in the INDFIN database that were previously in other sources of data. For example, for fiscal 
years 1974, 1975, 1976 and 1978 the school district enrollment data that had previously been 
released were useless (either missing or in error for many records). Thus, in August 2000, these 
missing enrollment data were replaced with those from the employment survey individual unit 
files. This enables us to more accurately compute per-pupil expenditures for those years. In 
addition, source files before fiscal 1977 were in whole dollars rather than thousands. This set a 
limit on the largest value any field could hold. If a figure exceeded that amount, then the field 
contained a special "overflow" flag (999999999). Few governments exceeded the limit (Port 
Authority of NY and NJ and Los Angeles County, CA are two that did). For the INDFIN 
database, actual data were substituted for the overflow flag. Finally, in some cases the Census 
revised the original data in source files for the INDFIN database. In some cases, official 
revisions were never applied to the data files. Others resulted from the different environment and 
operating practices under which source files were created. Finally, some extreme outliers were 
identified and corrected (e.g., a keying error for a small government that ballooned its data). 

The Common Core of Data (CCD) School District Finance Survey (F-33) consists of data 
submitted annually to the National Center for Education Statistics (NCES) by state education 
agencies (SEAs) in the 50 states and the District of Columbia. The purpose of the survey is to 
provide finance data for all local education agencies (LEAs) that provide free public elementary 
and secondary education in the United States. Both NCES and the Governments Division of the 
U.S. Census Bureau collect public school system finance data, and they collaborate in their 
efforts to gather these data. The Census of Governments, which was recorded every five years 
until 1992, records administrative data on school spending for every district in the United States. 
After 1992, the Public Elementary-Secondary Education Finances data were recorded annually 
with data available until 2010. We combine these data sources to construct a long panel of 
annual per-pupil spending for each school district in the United States between 1967 and 2010. 
Per-pupil spending data from before 1992 is missing for Alaska, Hawaii, Maryland, North 
Carolina, Virginia, and Washington, D.C. Per-pupil spending data from 1968 and 1969 is 
missing for all states. Spending data in Florida was also missing for 1975, 1983, 1985-1987, and 
1991. Spending data in Kansas was also missing for 1977 and 1986. Spending data in 
Mississippi was also missing for 1985 and 1988. Spending data in Wyoming was also missing 
for 1979 and 1984. Spending data for Montana is missing in 1976, data for Nebraska is missing 
in 1977, and data for Texas is missing in 1991. Where there was only a year or two of missing 
per-pupil expenditure data, we filled in this data using linear interpolation. 

Figure D1 below shows the number of district observations in our data for each year. The 
bars highlighted in red are the census of government years employed in previous national studies 
of school finance reforms (e.g. Card and Payne 2002, Hoxby 2001, Murray Evans and Schwab 
1998). While the coverage of the data we use is arguably better that that used previously, it is not 
perfect. As shown in Appendix figure D1, for years, 1967, 1970, 1971, 1973, 1974, 1975, 1976, 
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and 1978 only about 40 percent of districts are present (often larger districts). After 1979 almost 
all districts are included.  

 
 
Figure D1:  The number of district observations for each year.  

 
 

 
Data on School Finance Reforms  
 
Due to great interest on the topic, the timing of school finance reforms (SFRs) has been collected 
in various places. Data on the exact timing and type of court-ordered and legislative SFRs was 
obtained from Public School Finance Programs of the Unites States and Canada  (PSFP), 
National Access Network’s state by state school finance litigation map (2011), from Murray, 
Evans, and Schwab (1998), Hoxby (2001), Card and Payne (2002), Hightower et al (2010), and 
Baicker and Gordon (2004). The most accurate information on school finance laws can be 
derived from the PSFP, which provides basic information and references to the legislation and 
court cases challenging them (Hoxby 2001). In most cases, data from these sources are consistent 
with each other. Where there are discrepancies we often defer to PSFP, but also consulted 
LexisNexis and state court and legislation records.  

There were discrepancies in reported timing of overturned court cases in several states: 
Connecticut (Hoxby states the decision was made in 1978, but Card and Payne report it was 
made in 1977), Kansas (Hoxby states 1976, but PSFP and ACCESS report 1972), New Jersey 
(Card and Payne state 1989, but PSFP says 1990), Washington (Murray, Evans, and Schwab, 
Hoxby, and Card and Payne report 1978, but PSFP reports 1977), Wyoming (Hoxby says 1983, 
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but Card and Payne and Murray, Evans, and Schwab report 1980). We researched each case by 
name to discover the true date of the decision. 

Using a policy survey conducted during the 2008-2009 school year, a recent study by 
Hightower et al (2010) provides a description of state finance policies and practices. This study 
was used to verify whether there had been any changes to state funding formulas between 1998 
and 2009. We only collected information on the first five court cases per state in which the state 
found the school funding system unconstitutional. There were only three states with five or more 
court cases overruling the funding system (New Hampshire, New Jersey, and Texas). In addition, 
we only collected information on the first four court cases per state in which states upheld the 
school funding system. There were only four states with four or more court cases in which the 
school funding system was upheld (Illinois, New York, Oregon, and Pennsylvania). 

Information on whether or not a state funding formula had a MFP, flat grant formula, 
variable matching grant scheme, recapture provision, spending limit, power equalization scheme, 
local-effort equalization scheme, or full state funding came from PSFP (1998) and was verified 
using Card and Payne (2002) and Hightower et al (2010). We defined MFPs, flat grant formulas, 
and variable matching grant schemes in the same way as Card and Payne did in their 2002 study. 
We defined power equalization, local-effort equalization, and full state funding in the same way 
as the EPE study (Hightower, Mitani and Swanson 2010). Each element of a state funding 
formula was coded as a dichotomous variable. For example, MFP is a dichotomous variable that 
is equal to one in the year and all subsequent years in which a state’s finance system had a MFP 
plan in place. MFP was set equal to zero in all years prior to the state’s funding system having a 
MFP in place, or if a state never implemented a MFP. Information on the timing of spending and 
tax limits came from Downes and Figlio (1998). We also supplemented this with data from 
PSFP for years after those covered in Downes and Figlio (1998). 
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Appendix E 
Predicting Dosage 

 
The prediction of 𝑑𝑑𝑑𝑑𝑐 is obtained in two steps. First, using district-by-birth-cohort data 

for the full universe of districts (not only those represented in the PSID), we estimate [E1] where 
all variables are defined as in [5], is an indicator for the type of reform (F) (i.e ̶  foundation 
plans, spending limits, reward for effort plans, equalization plans, and equity cases) introduced 
by the court order in the state containing district d, Qppe72,d is the quartile of district d in the state 
distribution of per-pupil spending in 1972, and Qinc69,d is the quartile of district d  in the state 
distribution of median income in 1969.  
[E1]           ln(𝑃𝑃𝑃5−17)𝑖𝑖𝑖 = ∑ ∑ �𝐼𝑇𝑖𝑖𝑖=𝑇 × 𝐼𝑄𝑝𝑝𝑝72,𝑖=𝑄𝑝𝑝𝑝� ∙ 𝛼𝑇,𝑄𝑝𝑝𝑝

20
𝑇=−20

4
𝑄𝑝𝑝𝑝=1 +

∑ ∑ ∑ �𝐼𝑇𝑖𝑖𝑖=𝑇 × 𝐼𝑄𝑝𝑝𝑝72,𝑖=𝑄𝑝𝑝𝑝 × 𝐼𝐹,𝑖� ∙ 𝛼𝑇,𝑄𝑖𝑖𝑖,𝐹20
𝑇=−20

4
𝑄𝑝𝑝𝑝=1

5
𝐹=1 + Π𝐶𝑖𝑖𝑖 + 𝜃𝑖3 + 𝜃𝑖3 + 𝜑𝑖𝑖𝑖. 

The coefficients  map out the effect of T years of exposure to a court-ordered SFR for 
those from districts in the Qth quartile of the state distribution of per-pupil spending in 1972. 
Similarly, the coefficients  map out the effects on school-age per-pupil spending of T 
years of exposure to a court-ordered SFR that introduced reform type F for those from districts in 
the Qth quartile of the state distribution of median income in 1969. Second, for each district we 
use the predicted spending change (based on reform type implemented by the state and district 
spending and district income levels prior to reforms) for those who were between the ages of 10 
and 15 in the year of the initial court-ordered SFR. As such, our predicted effect from [E1] is 
[E2]                  
dose�𝑖 = �∑ ∑ �𝐼𝑇𝑖𝑖𝑖=𝑇 × 𝐼𝑄𝑝𝑝𝑝72,𝑖=𝑄𝑝𝑝𝑝� ∙ 𝛼�𝑇,𝑄𝑝𝑝𝑝

20
𝑇=−20

4
𝑄𝑝𝑝𝑝=1 + ∑ ∑ ∑ �𝐼𝑇𝑖𝑖𝑖=𝑇 ×20

𝑇=−20
4
𝑄𝑝𝑝𝑝=1

5
𝐹=1

𝐼𝑄𝑝𝑝𝑝72,𝑖=𝑄𝑝𝑝𝑝 × 𝐼𝐹,𝑖� ∙ 𝛼�𝑇,𝑄𝑖𝑖𝑖,𝐹� /6 
 By using the predicted values, dose�𝑖, from [E2] from the full universe of school districts 
as an instrument in a 2SLS regression on the PSID sample, we implement a two-sample 
instrumental variables (2S-2SLS) strategy where our excluded instruments are the exposure 
indicator variables interacted with a function of the reform type implemented by the state, the 
district income level prior to reforms, and the spending level of the district prior to reforms.2 
This approach captures meaningful variation in K12 spending due to the reforms but removes 
any variation in spending that is determined by local factors that also influence outcomes. 

 
 
 
 
 
 
 
 
 

                                                           
2 The two-sample 2SLS estimator was popularized by Angrist and Krueger (1992) and has been used successfully in 
several other empirical settings (e.g. (e.g., Bjorklund and Jantti, 1997; Currie and Yelowitz, 2000; Dee and Evans, 
2003; Borjas, 2004). 
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Appendix F 

Estimated Effects on Head Start Participation 
 
To get a sense of how our spending increases relate to changes in the Head Start participation 
margin, we used changes in national Head Start enrollment over time. However, given that 
Garces, Currie, and Thomas (2002) employ data on Head Start participation reported by PSID 
respondents, it is important to discuss the implied participation effects using these data. The data 
on Head Start participation used in Garces, Currie, and Thomas (2002) are imperfect in two 
important ways. First, the data are retrospective data collected in 1995 based on questions that 
asked adults about their Head Start participation at age 4 (several years before). Even though 
Garces, Currie, and Thomas (2002) present some evidence that any recall bias in these data may 
not be severe, we are reluctant to trust these data when there are other alternatives. The second 
major limitation of these data is that question about Head Start participation were only collected 
for the wave for individuals born after 1965 (i.e., who were 4 years old after 1969). As such, 
Head Start enrollment data were not recorded for the ramp-up period during which most of our 
variation is derived. This is further complicated by the fact that the largest increases in Head 
Start enrollment occurred between 1965 and 1970 in the Summer-only Programs, which were 
largely phased out 1970 onwards. As such, the large increases in Head Start participation (much 
of which was in the Summer only programs) between 1965 and 1970 are simply not recorded in 
the participation data recorded in the PSID. As a result, relating increases in Head Start spending 
to retrospectively reported Head Start enrollment in the PSID might drastically understate the 
effects of Head Start spending on enrollment in the program.  
 
Having discussed all the limitations of using the reported Head Start enrollment in the PSID to 
infer the effects of spending on enrollment, it is helpful to show what estimates these data yield. 
About 19 percent of all poor children in our sample report attending Head Start (excluding 
summer programs) and about 33 percent of them had a Head Start center in their county at age 4. 
If we assume that all enrollees had a center in their county, this will imply that having any Head 
Start center in the county increases the likelihood of enrolling by 0.19/0.33= 57 percent. This is 
consistent with the national enrollment to low-income ratio after 1970 of between 55 and 65 
percent. To explicitly model the relationship between increased spending on Head Start and the 
participation of low-income children in Head Start (using the self-reports from the PSID) we 
estimate conditional logit models. We predict Head Start participation using Head Start spending 
per poor four-year-old in the county while controlling for race/ethnicity and conditioning on the 
childhood county. We exclude controls for cohort trends because, by definition, such trends are 
zero before rollout. To allow for ease of interpretation, we report the average marginal treatment 
effects based on the conditional logit estimates. The marginal effects are presented in Table F1 
for children from poor families. 
 
The point estimates reveal that, for the poorest children, increasing Head Start spending by 
$1,000 per poor four-year-old would increase the likelihood of reporting enrollment in Head 
Start by 17.6 percentage points. This implies that for the average county that spends $4000 per 
poor four-year-old, Head Start participation is estimated to increase by 17.6*4=70.4 percentage 
points. Reassuringly, there is no effect of Head Start spending on enrolling in any non-Head Start 
Pre-Kindergarten program. This implied participation effect at rollout of 70 percentage points for 
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poor children is very similar to our assumed participation effect of 75 percent for any Head Start 
program, somewhat larger than our assumed participation effect of 50 percent for full-time Head 
Start, and of the same order of magnitude as both. Because these estimates are on a similar order 
of magnitude as those computed based on national data, we are confident that our preferred 
estimates of the participation margin from the national data are reasonably accurate.  

 
 
 
 

Table F1: 
Conditional Logit Estimates of the Effects of Head Start Spending on Head Start Participation of 

Poor Children 
  1 2 

 
Prob(Attend Head Start) 

Prob(Attend Any Pre-K, 
but not Head Start) 

 
Conditional Marginal Effects, evaluated at means 

County Head Start Spending per Poor 
4-year old(age 4) (in 000s) 0.1765*** 0.0175 
  (0.0202) (0.0118) 
   
Number of Children 4,651 4,651 
Number of Childhood Families 1,909 1,909 
Number of School Districts 631 631 
Number of Childhood Counties 448 448 
Robust standard errors in parentheses (clustered at childhood state) 

 *** p<0.01, ** p<0.05, * p<0.1 
  Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  

Analysis sample includes PSID individuals born 1950-1976 who were followed through the 1995 survey 
IW.  Child-specific pre-K attendance & Head Start program participation information collected 
retrospectively in 1995 survey IW. Poor children are those whose parents were in the bottom quartile of 
the income distribution (approximately 80% of whom were below the poverty line).  
Models: Results are based on models that include school district fixed effects and controls for 
race/ethnicity. 
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Appendix G 

Robustness Checks and Tests of Validity 
 

Because one of the parameters of interest is the marginal effect of the interaction between 
Head Start Spending and public K12 spending, it is important for us to establish that the 
variation we use in each of these is exogenous and will yield causal relationships. Here we 
present a series of empirical tests that support the validity of each source of variation.  

 
Head Start Spending Effects by Child Age: No confounding policies. As a falsification/placebo 
test, we investigate the effects of Head Start spending increases by the child’s age at which these 
increases occur.  If the results are consistent with a causal interpretation of Head Start spending, 
then we would expect to find significant effects of that spending only for children who are age-
eligible (age 4), and not for children who were already school-age at the time of the spending 
increase. Furthermore, even though our models control for a variety of other policies and we find 
no Head Start effects on non-poor children, one may still worry that the timing of Head Start 
rollout or the timing of SFRs coincided with other policies that also improved adult outcomes. 
One test of this would be to determine whether the effects of the spending increases are 
experienced only among those who were of the appropriate age. If counties or districts adopted 
other policies to improve outcomes for low-income children (that were not targeted to the exact 
same age range as that in question) one would observe improvements for other age ranges also. 
To test this for Head Start spending, we estimated the marginal effect of the level of Head Start 
spending that prevailed when the individual was different ages. To test whether Head Start 
spending at other ages predicts student outcomes, conditional on Head Start spending at age 4, 
we estimate the following regressions where all variables are as defined in [4] and [6].  
 [G1]    𝑌𝑖𝑐𝑖 = 𝛽𝑤 ∙ 𝐻𝐻𝑐𝑖𝑎𝑎𝑎 𝑊 + 𝛽 ∙ 𝐻𝐻𝑐𝑖𝑎𝑎𝑎 4 + 𝛾 ∙ 𝐶𝑖𝑐𝑖 + 𝜃𝑐 + 𝜏𝑖 + 𝜀𝑖𝑐𝑖. 
 We estimate models such as [G1] where we include our regressor of interest (𝛽𝑤), the 
marginal effect of Head Start spending at age W on individual outcomes, conditional on the 
effect of Head Start spending at age 4. In principle, one should see that Head Start sending per 
poor four-year old has effects when the individual was four years old but not at other ages. This 
is exactly what we find across every one of the adult outcomes of poor children we analyze. In 
Figure 6 and Figure G1, we plot the marginal effect of Head Start spending by age conditional on 
spending at age 4. Note that the estimated effect for age 4 is not conditional on spending at other 
ages. However, the marginal effect of spending at age 4 is largely the same in models that 
include spending at other ages. The figures all show that increases in the Head Start spending 
level that prevailed when the individual was four years old are associated with significantly 
improved adult outcomes while the corresponding spending level at ineligible ages (1-3;5-10) are 
not. 

Even though we instrument for K12 spending levels, it is important to establish that the 
identifying variation we use is valid. If the spending increases we exploit operate through 
improved K12 education, one should see improvement for those who were between the ages of 5 
and 17 when there was a school finance reform, but no effect for individual from the same 
districts who were 18 or older at the time. Figure 5 shows that only those individuals who were 
of school-going age at the time of a reform-induced spending increase experience improved 
outcomes. These figures also reveal that outcomes in districts that saw increases in K12 spending 
were not on a positive or negative trajectory – indicating that the timing of the SFR was 
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exogenous to the underlying trends in outcomes in affected districts. To show this more formally, 
we estimate models that instrument for K12 spending in an individual’s childhood districts when 
they were between the ages of 20 and 24. Results are in appendix Table G1. If the effects are 
real, we should see effects for reform-induced spending increases when an individual was 
between the ages of 5 and 17 but not for increases that occurred when an individual was between 
the ages of 20 and 24. As in Jackson, Johnson and Persico (2016), K12 spending levels between 
ages 20 to 24 have no effect on outcomes. 

  
Instrumenting for Head Start Spending 

Even though we present several empirical tests that suggest that the within county 
variation in Head Start identified in [1] is valid, one may worry that some of the variation in 
Head Start spending is determined by county-level choices that may be endogenous to student 
outcomes. For example, counties that decided to implement generous Head Start funding levels 
may also have implemented other policies that affected student outcomes or may differ in 
unobserved ways from those that decided on less generous funding levels. Though we find no 
evidence that this was the case, to address this possibility we proposed an instrumental variables 
strategy that removes the variation in the level of Head Start spending that is driven by county 
level decisions and relies exclusively on variation in the timing of Head Start rollout.  

Figure 4 shows that most of the within-county variation in Head Start spending over time 
occurs before and after rollout. As such, we instrument for the level of Head Start spending per 
poor 4-year old in an individual’s county when they were 4 years old with an indicator for 
whether Head Start was available in the individual’s childhood county when they were 4 years 
old, and the number of years a Head Start center had existed in an individual’s childhood county 
at age 4. This instrumental variables strategy compares the adult outcome of individuals who 
were 4 years old before Head Start was available in their county (unexposed cohorts with zero 
spending), to the outcomes of adults from the same childhood county who were 4 years old soon 
after rollout (early exposed cohort with moderate levels of Head Start spending, on average) and 
also those from the same childhood county who were 4 years old long after rollout (late exposed 
cohorts with high levels of Head Start spending, on average). To account for underlying cohort 
level differences on can use the difference across the same birth cohorts in non-rollout counties 
as a basis for comparison. The identifying assumption is that the timing of Head Start rollout in a 
county is unrelated to other changes at the county level that exert an independent effect on adult 
outcomes. Under this identifying assumption, if, among individuals from the same childhood 
county, the late exposed cohorts have better outcomes than the early exposed cohorts, and the 
early exposed cohorts have better outcomes than the unexposed cohorts (relative to the 
differences across the same birth cohorts in counties that did not rollout Head Start across the 
same time period), it would imply a real casual effect of Head Start spending on adult outcomes. 
Figure 4 already presents some visual evidence of this. 

The Instrumental Variables model that exploits the variation described above is 
implemented by estimating [G2] and [G3] by Two Stage Least Squares (2SLS) where [G2] is a 
first stage regression based on the Head Start rollout instruments. 
[G2]   𝐻𝐻�𝑖𝑐𝑖

𝑎𝑎𝑎 4 = 𝜌1 ∙ 𝐻𝐻𝑃𝐻𝐻𝑖𝑐𝑖 + 𝜌2 ∙ 𝑌𝑑𝑌𝑌𝑑(𝐻𝐻𝑃𝐻𝐻𝑖𝑐𝑖) + 𝜌3 ∙ 𝐶𝑖𝑐𝑖 + 𝜃𝑐1 + 𝜃𝑖1 + 𝜑𝑖𝑐𝑖. 
[G3]   𝑌𝑖𝑐𝑖 = 𝛽 ∙ 𝐻𝐻�𝑖𝑐𝑖

𝑎𝑎𝑎 4 + 𝛾 ∙ 𝐶𝑖𝑐𝑖 + 𝜃𝑐 + 𝜃𝑖 + 𝜀𝑖𝑐𝑖. 
All common variables are defined as in [3]. 𝐻𝐻�𝑐𝑖

𝑎𝑎𝑎 4is the first stage prediction of Head Start 
spending per 4-year old, 𝐻𝐻𝑃𝐻𝐻 is an indicator for whether individual i from birth cohort b was 
age four (or younger) when Head Start was first established in their childhood county c, and 
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𝑌𝑑𝑌𝑌𝑑(𝐻𝐻𝑃𝐻𝐻𝑖𝑐𝑖) is the number of years that Head Start had been established in childhood 
county c for individual i, at the time birth cohort b was 4 years old.  

To also test our interaction model, we implement models that instrument for both K12 
spending and the interaction, and also for Head Start spending. Specifically, we estimate [G4] 
below, where 𝐻𝐻�𝑐𝑖

𝑎𝑎𝑎 4 is estimated in a first stage using the number of years that Head Start 
existed in an individual’s county as our exogenous predictor of Head Start spending per four-
year-old at age 4, and 𝐼𝐼𝐼� 𝑖𝑖𝑖 is estimated in a  first stage based on the interactions between the 
Head Start rollout instruments and the SFR-reforms instruments. 

[G4]       𝑌𝑖𝑐𝑖 = 𝛽𝐻𝐻 ∙ 𝐻𝐻�𝑐𝑖
𝑎𝑎𝑎 4 + 𝛽𝑘12 ∙ ln�𝑃𝑃𝑃�5−17�𝑖𝑖𝑖 + 𝛽𝑖𝑖𝑖 ∙ (𝐼𝐼𝐼� 𝑖𝑖𝑖) + 𝛾 ∙ 𝐶𝑖𝑐𝑖 + 𝜃𝑖 + 𝜃𝑖 + 𝜀𝑖𝑖𝑖. 

In [G4], all of the exogenous shifters in K12 spending ((𝐻𝑆𝑆𝑃𝐻𝐻𝑖𝑖𝑖 × 𝑑𝑑𝑑𝑑𝑖) and 
(𝐻𝑆𝑆𝑃𝐻𝐻𝑖𝑖𝑖)) are interacted with the exogenous shifters of Head Start 
 spending ((𝐻𝐻𝑃𝐻𝐻𝑖𝑐𝑖) and  𝑌𝑑𝑌𝑌𝑑(𝐻𝐻𝑃𝐻𝐻𝑖𝑐𝑖)), and are used to create the first stage predictions 
of K12 spending (ln�𝑃𝑃𝑃�5−17�𝑖𝑖𝑖), Head Start spending (𝐻𝐻�𝑐𝑖

𝑎𝑎𝑎 4) and the interaction between 
the two (𝐼𝐼𝐼� 𝑖𝑖𝑖). While this model yields noisier estimates, if the results between model [G4] 
are similar to those in [6] it will be compelling evidence that our estimated effects are real. 

Results from this strategy that instruments for K12 spending, Head Start spending and the 
interactions between the two is presented in Table G2. While this model yields less precise point 
estimates than those in Table 2, the pattern of results is very similar – this suggest that changes in 
Head Start spending are unrelated to other changes. Because these 2SLS models that use the 
timing of Head Start rollout rely on the exogeneity of the timing of Head Start rollout, we also 
present evidence that this alternate variation is likely valid. To show this, we present event study 
figures for the effect of Head Start rollout for counties with high spending level versus other 
counties in Figure 4. As discussed previously, there is no evidence of any pre-existing time 
trends, suggesting that the timing of rollout was exogenous. 

 
No selection or endogenous mobility: Another concern one may have with the estimates 

is that due to selective migration or neighborhood change, the characteristics of the individuals 
exposed to different levels of K12 spending or Head Start spending are not the same. We address 
this possible concern in two ways. First, we demonstrate that the spending changes we exploit 
are unrelated to observed family and neighborhood characteristics. Specifically, we regress year 
of educational attainment and the adult wage on several observable characteristics and then take 
the fitted values from those regressions as our predicted outcomes. To obtain these predicted 
outcomes, we estimated models that predict educational attainment and adult earnings using 
parental income, race, mother’s and father’s education and occupational prestige index, mother’s 
marital status at birth, birth weight, childhood county-level average per-capita expenditures on 
Title I, AFDC, Medicaid, food stamps, and UI, respectively, during childhood years. The 
predicted outcomes from these models are intended to capture an effect-size weighted index of 
childhood family/community SES factors. We then regress our predicted outcomes on the 
spending changes (excluding all of these same observable characteristics). If the spending 
changes are unrelated to those observable characteristics that predict the adult outcome, the 
estimated coefficients will be zero. Indeed, this is what we find (See Table G3).  

Even though our spending changes are unrelated to observed characteristics, one may 
worry about selection on unobserved characteristics. To rule out the possibility that our results 
are driven by differences across treated and untreated families, we rely on variation within 
families and compare the outcomes of siblings who were different ages at Head Start rollout or at 
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the time of a court-ordered SFR, but were raised in the same household. This approach accounts 
for all observed and unobserved shared family characteristics that predict outcomes. We achieve 
this by augmenting [6] to include sibling fixed effects. As one can see in Table G4, the estimated 
coefficients for low-income children are very similar to those without sibling fixed effects. This 
suggests that family selection cannot explain the main pattern of results. This sibling tests also 
addresses any potential lingering concerns regarding endogenous mobility driving the results 
because individuals in the same family have the same residential address. As an additional check 
on endogenous mobility, we re-estimated all models limiting the analysis sample to those who 
lived at their (earliest) childhood residence before the enactment of Head Start programs in their 
respective county. The results are presented in Appendix Table G5. We find nearly identical 
results as those in the full sample. This indicates that endogenous residential mobility is not a 
major source of bias in this analysis.   

 
Testing for Sufficient Variation to Identify the Interaction Term 

Identification of our parameter of interest is based on the interaction between two policy 
instruments. Credible identification of our parameter requires that there be exogenous variation 
in both Head Start spending and K12 spending conditional on the other. This issue is discussed 
in Buckles, Morrill, Hagerman, Wozniak and Malamud (2013). Intuitively, if the same areas that 
receive increased K12 spending due to reforms are also those that experienced the largest 
increases in Head Start spending, then there may be no credible exogenous variation in K12 
spending conditional on Head Start spending and vice versa. With a very high correlation 
between the two policy instruments, our model would be underidentifed.  

We assess whether this is a problem in two different ways. First, we compute the 
correlation between Head Start spending per poor 4-year old (at age 4) and instrumented ln(K12 
spending) at the childhood county-birth cohort level. If our policy-induced variation in Head 
Start spending and K12 spending were based on the same sample of counties, there would be a 
large positive correlation. In fact, the raw correlation between Head Start spending per poor 4-
year old (at age 4) and instrumented ln(K12 spending) is only 0.0844. To test this more formally, 
we ran our 2SLS model predicting Head Start spending at age four as a function of the SFR-
induced changes in K12 spending with all the controls from our main specification. The results 
are presented in Table G6. In such models, the coefficient is an economically insignificant -0.33 
and the p-value is larger than 0.1. Taken at face value, the point estimate indicates that an 
exogenous 10 percent increase in K12 spending is associated with a mere additional $30 per poor 
four-year-old spent on Head Start. Similarly, we regressed the reform-induced change in K12 
spending (the fitted values from the first-stage regression predicting K12 spending) on Head 
Start spending at age 4. In such models, the coefficient is less than 0.0001 with a p-value greater 
than 0.1. In sum, the two sources of exogenous variation are largely unrelated to one another, 
such that the interaction between the two is identified.  

As a further check that there is sufficient variation to uniquely identify each of our 
endogenous regressors, we follow Angrist and Pischke (2009). To test for sufficient unique 
variation in our main models that rely on difference-in-difference variation in Head Start 
spending and instrument for both K12 spending and the interaction between K12 spending and 
Head Start spending, we report a series of F-statistics (see Table G7). Looking at predicting K12 
spending, the first stage F-statistic for the log of K12 spending (based on predicted district-level 
dosage times years of SFR exposure in the state) is 51.85 and 40.86 in models without and with 
Head Start variables, respectively. As such, there is a strong first stage for K12 spending whether 
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Head Start spending is included in the model or not. Also, as a direct test of the strength of the 
first stage for the interaction in our main models, the first stage F-statistic for Head Start 
spending times SFR dosage times SFR exposure is 23.05, conditional on Head Start spending 
and SFR dosage times SFR exposure. That is, the F-statistic on the interaction between the two 
policy instruments in predicting the interaction between the two spending types is large 
(conditional on the effect of the individual policy instruments themselves). In sum, all the tests 
presented indicate that all of the endogenous regressors in our main model can be identified. 

Given that one of our robustness checks instruments for Head Start spending using the 
timing of the rollout of Head Start in an individual’s childhood county, it is helpful to show that 
this double instrumental variables model can also be identified. The first stage F-statistic for 
Head Start spending (based only on the timing of rollout as the excluded instrument) is 23.25 in 
models with no K12 variables included. In models with the SFR instruments for K12 spending, 
the first stage F-statistic of the Head Start instruments is very similar at 25.72. Finally, in 
predicting the interaction between both spending types, the first stage F-statistic for Head Start 
exposure times SFR dosage times SFR exposure is 18.45, conditional on Head Start exposure 
and SFR dosage times SFR exposure. In sum, all the tests indicate that we have sufficient 
independent exogenous variation to credibly identify the effects of Head Start spending, the 
effect of K2 spending, and the effects of the interaction between the two.



20 
 

Appendix Table G1: 
2SLS/IV Estimates of Court-Ordered School Finance Reform Induced Effects of 

Per-Pupil Spending on Long-Run Outcomes: Placebo Tests for Non-school Ages (All children. All adult outcomes are measured between ages 
20-45) 

 

Years of 
Education 

Prob(High 
School Grad) Ln(Wage) 

Ln(Family 
Income) 

Prob(poverty) 
Prob(incarcerated) 

 
1 2 3 4  5 

Ln(PPEd)(age 5-17)  3.9461+ 0.4387+ 1.3782+ 2.4754+ -0.6717+ -0.0253 

 
(2.501) (0.3326) (0.8598) (1.5470) (0.5092) (0.2543) 

Ln(PPEd)(age 20-24)  -1.3684 0.2331 -0.5722 -1.5110 0.4552 -0.1013 

 
(1.5089) (0.2507) (0.5190) (1.0420) (0.3413) (0.1412) 

Number of person-year observations 
  

49,282 77,945 78,213 
 Number of Individuals 5,385 5,378 4,981 5,621 5,623 4,317 

Number of Districts 762 761 760 782 782 528 
Robust standard errors in parentheses (clustered at childhood stat level)                                                                                           *** p<0.01, ** p<0.05, * p<0.10 
Data: PSID geocode Data (1968-2011), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 
1955-1985, followed into adulthood through 2011. Sampling weights are used so that the results are nationally representative. 
Models: The key treatment variable, Ln(PPEd)(age 5-17), is the natural log of average school-age per-pupil spending. All models include school district fixed effects, 
birth cohort fixed effects, and the additional controls listed below. The excluded instruments from the second stage are (the number of years of exposure to a 
court-ordered SFR) and (the number of years of exposure to a court-ordered SFR) ×  (the quartile of the district in the distribution of Spendd) and (the number of 
years of between the ages of 20 and 24 that occur after a court-ordered SFR) and (the number of years of between the ages of 20 and 24 that occur after a court-
ordered SFR) × (the quartile of the district in the distribution of dosed). 
Additional controls: childhood family characteristics (parental income/education/occupation, mother's marital status at birth, birth weight, gender). Also race × 
census division × birth cohort fixed effects; controls at the county-level for the timing of school desegregation by race, hospital desegregation × race, rollout of 
community health centers, county expenditures on Head Start (at age 4), food stamps, medicaid, AFDC, UI, Title-I (average during childhood years), timing of 
state-funded Kindergarten intro and timing of tax limit policies; controls for 1960 county characteristics (poverty rate, percent black, education, percent urban, 
population size, percent voted for Strom Thurmond in 1948 Presidential election*race (proxy for segregationist preferences)) each interacted with linear cohort 
trends. 
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Table G2: 
2SLS-2SLS Estimates of Early and K12 education Spending on Adult Outcomes 

  Children from Poor Households   

 1 2 3 4 5 6 

 

Prob(High School 
Grad) 

Years of 
Education 

Ln(Wage),      
ages 20-50 

Ln(Family 
Income),                 

ages 20-50 

Poverty,              
ages 20-50 

Prob(Ever 
Incarcerated) 

Instrumented: Head Start Spending(age 4)/1000 0.09010*** 0.2768** 0.03779* 0.05518** -0.02969*** -0.01936* 

 
(0.03177) (0.1236) (0.01966) (0.02657) (0.01146) (0.01117) 

Instrumented: Ln(K12 Per-pupil Spending)(age 5-17) 1.5488*** 3.4924* 0.8023* 1.5388** -0.4070+ -1.5206** 

 
(0.4422) (2.0229) (0.4570) (0.7830) (0.3084) (0.7175) 

Instrumented: Interaction 0.3207*** 0.4744* 0.1574** 0.2732*** -0.1534*** -0.1411* 

 
(0.1087) (0.2587) (0.06900) (0.1010) (0.05388) (0.08434) 

              
Number of Person-year Observations 

  
49,282 54,064 54,309  Number of Childhood Families 2,024 2,023 2,016 2,098 2,098 1,693 

Number of Children 5,385 5,378 5,378 5,378 5,378 4,317 
Robust standard errors in parentheses (clustered at childhood state level) 
*** p<0.01, ** p<0.05, * p<0.1 
Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 1950-
1976 whose parents were in the bottom quartile of the income distribution, and who have been followed into adulthood. 
Models: Instrumented Head Start spending per poor 4-year old in the county is centered around $4,230 (and measured in 000s) and instrumented ln(school district 
per-pupil spending during ages 5-17) is centered around 1.6, to facilitate interpretation of the main effects evaluated at roughly the respective means; the average 
SFR-induced increase in school-age spending is about 10%.  Results are based on 2SLS-IV models that include: parent's relative rank in income distribution, school 
district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth year trends; controls at the county-level for the timing of school 
desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net programs (community health centers, food stamps, medicaid, 
AFDC, UI, Title-I (average during childhood yrs)), timing of state-funded Kindergarten intro and timing of tax limit policies; controls for 1960 county characteristics 
(poverty rate, percent black, education, percent urban, population size, percent voted for Strom Thurmond in 1948 Presidential election*race (proxy for 
segregationist preferences)) each interacted with linear cohort trends; and controls for childhood family characteristics (parental income/education/occupation, 
mother's marital status at birth, birth weight, gender), and age (cubic). The first-stage model include as predictors the school-age years of exposure to school finance 
reform interacted with the quartile of the respective school district's predicted reform-induced change in school spending based on the timing and type of court-
ordered reform interacted with 1970 (within-state) district income and spending percentile categories. The instruments for Head Start spending per poor 4-year old 
include: a dummy indicator of whether a county Head Start center had ever been established by the time the individual was age 4 and the number of years a Head 
Start center had existed in childhood county at age 4; and these instruments are interacted with school-age years of exposure to school finance reform*top quartile of 
the respective school district's predicted reform-induced change in school spending based on the timing and type of court-ordered reform. There exists a significant 
first-stage. 
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Table G3.   

Examining Exogeneity of Head Start and K-12 Spending  (Low Income Children)                                                                                                                                              
  

 

Predicted Years of Education, based on Childhood 
Family & County SES 

Predicted Ln(Wages) at age 30, based on 
Childhood Family & County SES           

 
1 2 3 4 

 

School District FE & 
Race*Birth Yr FE 

Partial Set of 
Controls 

School District FE & 
Race*Birth Yr FE 

Partial Set of 
Controls 

Head Start Spending(age 4)/1000 -0.0034853 -0.0000969 0.0005169 0.0007319 

 
(0.0034095) (0.0039868) (0.0006791) (0.0006827) 

Ln(K12 Per-pupil Spending)(age 5-17) -0.383190 -0.3197846 0.0313539 -0.0175643 

 
(0.667197) (0.6115767) (0.1124003) (0.1132423) 

*** p<0.01, ** p<0.05, * p<0.10;  Robust standard errors in parentheses (clustered at childhood state level) 
Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics. Analysis sample includes PSID individuals 
born 1950-1976, followed into adulthood through 2013. We estimated models that predict educational attainment & adult earnings using only childhood 
family/community SES characteristics (including parental income, race, mother’s and father’s education and occupational prestige index, mother’s 
marital status at birth, birth weight, childhood county-level average per-capita expenditures on Title I, AFDC, Medicaid, food stamps, & UI, 
respectively, during childhood years)—this is intended to capture an effect-size weighted index of childhood family/community SES factors. We then 
examined whether individuals’ predicted educational attainment, likelihood of high school graduation, and wages at age 30 based only on childhood 
family/county characteristics (i.e., the effect-size weighted index of childhood family/community SES factors) is related to county Head Start spending 
per poor 4-year old, holding constant school district fixed effects and birth year fixed effects. Head Start spending per poor 4-year old is in thousands of 
dollars (real 2000 dollars), so that a one-unit change represents a $1,000 change in spending. Partial controls include neighborhood controls at the 
county-level for the timing of school desegregation*race, hospital desegregation*race, rollout of community health centers, timing of state-funded 
Kindergarten intro and timing of tax limit policies. The partial controls also include race-specific year of birth fixed effects, race*census division-
specific birth year trends and controls for 1960 county characteristics (poverty rate, percent black, education, percent urban, population size) each 
interacted with linear cohort trends. The models with no additional controls show no correlation between the policy instruments and those childhood 
family and neighborhood characteristics that predict the outcomes. Models with partial controls show no correlation between the policy instruments and 
those family characteristics that predict the outcomes. 
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Table G4: 
Within family Model: 2SLS-Difference-in-Difference Estimates of Early and K12 education Spending on Adult Outcomes 

  Children from Poor Households   

 1 2 3 4 5 6 

 

Prob(High 
School Grad) 

Years of 
Education 

Ln(Wage),      
ages 20-50 

Ln(Family 
Income),                 

ages 20-50 

Poverty,              
ages 20-50 

Prob(Ever 
Incarcerated) 

Head Start Spending(age 4)/1000 0.02044* 0.1153*** 0.008247+ 0.02255** -0.002645 -0.01890*** 

 
(0.01096) (0.02779) (0.005471) (0.009970) (0.003889) (0.006655) 

Ln(K12 Per-pupil Spending)(age 5-17) 0.9831** 4.4541*** 0.7861+ 2.3433** -0.4527* -1.3356* 

 
(0.4508) (1.7092) (0.5467) (0.9161) (0.2667) (0.7545) 

Interaction 0.09013+ 0.5500** 0.01816 0.09604 -0.05668+ 0.03364 

 
(0.06069) (0.2457) (0.05940) (0.09992) (0.04317) (0.07735) 

              
Number of Person-year Observations 

  
49,282 54,064 54,309  

Number of Childhood Families 2,024 2,023 2,016 2,098 2,098 1,693 
Number of Children 5,385 5,378 5,378 5,378 5,378 4,317 
Robust standard errors in parentheses (clustered at childhood state level) 
*** p<0.01, ** p<0.05, * p<0.1 
Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 
1950-1976 whose parents were in the bottom quartile of the income distribution, and who have been followed into adulthood. 
Models: Head Start spending per poor 4-year old in the county is centered around $4,230 (and measured in 000s) and instrumented ln(school district per-pupil 
spending during ages 5-17) is centered around 1.6, to facilitate interpretation of the main effects evaluated at roughly the respective means; the average SFR-
induced increase in school-age spending is about 10%.  Results are based on 2SLS-Difference-in-Difference models that include: parent's relative rank in income 
distribution, school district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth year trends; controls at the county-level for 
the timing of school desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net programs (community health centers, food 
stamps, medicaid, AFDC, UI, Title-I (average during childhood yrs)), timing of state-funded Kindergarten intro and timing of tax limit policies; controls for 1960 
county characteristics (poverty rate, percent black, education, percent urban, population size, percent voted for Strom Thurmond in 1948 Presidential 
election*race (proxy for segregationist preferences)) each interacted with linear cohort trends; and controls for childhood family characteristics (parental 
income/education/occupation, mother's marital status at birth, birth weight, gender). The first-stage model include as predictors the school-age years of exposure 
to school finance reform interacted with the quartile of the respective school district's predicted reform-induced change in school spending based on the timing 
and type of court-ordered reform interacted with 1970 (within-state) district income and spending percentile categories. There exists a significant first-stage. 



24 
 

Table G5: 
Early Address Sample:  

 2SLS-Difference-in-Difference Estimates of Early and K12 education Spending on Adult Outcomes 
  Children from Poor Households   

 1 2 3 4 5 6 

 

Prob(High 
School Grad) 

Years of 
Education 

Ln(Wage),      
ages 20-50 

Ln(Family 
Income),                 

ages 20-50 

Poverty,              
ages 20-50 

Prob(Ever 
Incarcerated) 

Head Start Spending(age 4)/1000 0.02142*** 0.09016*** 0.01745*** 0.03455*** -0.009435*** -0.007252** 

 
(0.005316) (0.02651) (0.004118) (0.005861) (0.002620) (0.0033937) 

Ln(K12 Per-pupil Spending)(age 5-17) 0.7990* 4.0147** 1.4607+ 0.1984 -0.05884 -1.471573** 

 
(0.4791) (2.0424) (0.9832) (1.5506) (0.5108) (0.581283) 

Interaction 0.1344* 0.5743+ 0.1784*** 0.1054+ -0.03840+ -0.0727697* 

 
(0.07012) (0.3795) (0.04012) (0.07024) (0.02859) (0.0386209) 

              
Number of Person-year Observations -- -- 47,804 74,654 74,909 -- 
Number of Children 5,006 4,999 4,685 5,263 5,265 4,119 
Robust standard errors in parentheses (clustered at childhood state level) 
*** p<0.01, ** p<0.05, * p<0.1 
Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 
1950-1976 whose parents were in the bottom quartile of the income distribution, and who have been followed into adulthood. 
Models: Head Start spending per poor 4-year old in the county is centered around $4,230 (and measured in 000s) and instrumented ln(school district per-pupil 
spending during ages 5-17) is centered around 1.6, to facilitate interpretation of the main effects evaluated at roughly the respective means; the average SFR-
induced increase in school-age spending is about 10%.  Results are based on 2SLS-Difference-in-Difference models that include: parent's relative rank in income 
distribution, school district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth year trends; controls at the county-level for 
the timing of school desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net programs (community health centers, food 
stamps, medicaid, AFDC, UI, Title-I (average during childhood years)), timing of state-funded Kindergarten intro and timing of tax limit policies; controls for 
1960 county characteristics (poverty rate, percent black, education, percent urban, population size, percent voted for Strom Thurmond in 1948 Presidential 
election*race (proxy for segregationist preferences)) each interacted with linear cohort trends; and controls for childhood family characteristics (parental 
income/education/occupation, mother's marital status at birth, birth weight, gender). The first-stage model include as predictors the school-age years of exposure 
to school finance reform interacted with the quartile of the respective school district's predicted reform-induced change in school spending based on the timing 
and type of court-ordered reform interacted with 1970 (within-state) district income and spending percentile categories. There exists a significant first-stage. 
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Table G6: 
The Relationship between School Finance Reform-Induced Changes in Per-Pupil K12 Spending and Head Start Spending  

(Children from Poor Households) 

 Dependent variable: 
  (1) (2) 

 

County Head Start 
Spending per Poor 4-year 

old(age 4) (in 000s) 

(SFR) Instrumented 
Ln(School District Per-
pupil Spending)(age 5-17) 

County Head Start Spending per Poor 4-year old(age 4) (in 000s) -- 0.00000494 

  
(0.0004672) 

(SFR) Instrumented Ln(School District Per-pupil Spending)(age 5-17) -0.3302 -- 
  (1.8491)   

Number of Children 5,385 5,385 
Robust standard errors in parentheses (clustered at childhood state level) 
*** p<0.01, ** p<0.05, * p<0.1 
Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 
1950-1976 whose parents were in the bottom quartile of the income distribution, and who have been followed into adulthood. 
At the childhood county-birth cohort level, the correlation between Head Start spending per poor 4-year old (at age 4) and instrumented ln(K12 spending) is 
0.0844; and controlling for birth year, there is no significant relationship.  
Models: Head Start spending per poor 4-year old in the county is centered around $4,230 (and measured in 000s) and instrumented ln(school district per-pupil 
spending during ages 5-17) is centered around 1.6, to facilitate interpretation of the main effects evaluated at roughly the respective means; the average SFR-
induced increase in school-age spending is about 10%.  Results are based on 2SLS-Difference-in-Difference models that include: parent's relative rank in income 
distribution, school district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth year trends; controls at the county-level for 
the timing of school desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net programs (community health centers, food 
stamps, medicaid, AFDC, UI, Title-I (average during childhood yrs)), timing of state-funded Kindergarten intro and timing of tax limit policies; controls for 1960 
county characteristics (poverty rate, percent black, education, percent urban, population size, percent voted for Strom Thurmond in 1948 Presidential 
election*race (proxy for segregationist preferences)) each interacted with linear cohort trends; and controls for childhood family characteristics (parental 
income/education/occupation, mother's marital status at birth, birth weight, gender), and age (cubic). The first-stage model include as predictors the school-age 
years of exposure to school finance reform interacted with the quartile of the respective school district's predicted reform-induced change in school spending 
based on the timing and type of court-ordered reform interacted with 1970 (within-state) district income and spending percentile categories. There exists a 
significant first-stage. 
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Table G7:   
F-Statistics on Excluded Instrument in Different Models (Poor children only) 

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

Dependent Variable 

Ln(School District Per-pupil 
Spending)(age 5-17) 

Head Start Spending*Ln(K12 Spending) County Head Start Spending                         
per Poor 4-year old(age 4)  

Model 

without Head 
Start Spending 

with Head 
Start 

Spending 

With Head Start 
Spending and SFR 

dosage*SFR 
exposure 

With Head Start 
Exposure and SFR 

dosage*SFR 
exposure 

without SFR 
dosage*SFR 

exposure   

with SFR 
dosage*SFR 

exposure   

Excluded Instruments 

SFR dosage*SFR 
exposure 

SFR 
dosage*SFR 

exposure 

Head Start 
Spending*SFR 
dosage*SFR 

exposure 

Head Start 
Exposure*SFR 

dosage*SFR 
exposure 

Head Start 
Exposure 

Head Start 
Exposure 

F-Statistic on excluded 
instruments 51.85 40.86 23.05 18.45 23.25 25.72 
Robust standard errors clustered at childhood state level. 

     Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 1950-
1976 whose parents were in the bottom quartile of the income distribution, and who have been followed into adulthood. 
Models include: parent's relative rank in income distribution, school district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth 
year trends; controls at the county-level for the timing of school desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net 
programs (community health centers, food stamps, medicaid, AFDC, UI, Title-I (average during childhood yrs)), timing of state-funded Kindergarten intro and timing 
of tax limit policies; controls for 1960 county characteristics (poverty rate, percent black, education, percent urban, population size, percent voted for Strom Thurmond 
in 1948 Presidential election*race (proxy for segregationist preferences)) each interacted with linear cohort trends; and controls for childhood family characteristics 
(parental income/education/occupation, mother's marital status at birth, birth weight, gender), and age (cubic). The first-stage model of K12 spending include as 
predictors the school-age years of exposure to school finance reform interacted with the quartile of the respective school district's predicted reform-induced change in 
school spending based on the timing and type of court-ordered reform interacted with 1970 (within-state) district income and spending percentile categories. The 
instruments for Head Start spending per poor 4-year old include: a dummy indicator of whether a county Head Start center had ever been established by the time the 
individual was age 4 and the number of years a Head Start center had existed in childhood county at age 4; and in column (2) these instruments are interacted with 
school-age years of exposure to school finance reform*top quartile of the respective school district's predicted reform-induced change in school spending based on the 
timing and type of court-ordered reform.  
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Figure G1:  
Effect of Head Start Spending by Age (other outcomes) 

 
These figures present the marginal effects of Head Start spending in an individual’s childhood county at different ages, conditional on the level of Head Start 
spending in the childhood county at age 4 (when such spending should have an effect). The sample is poor children only. Models include the set full set of 
controls as in Tables 2 and 3. The coefficients on the non-eligible years 1 through 3 and 5 through 10, are all conditional on spending at age 4. The coefficient for 
spending at age 4 is based on model with no other ages included. 
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Appendix Table G6.  Placebo Tests: Effects of Head Start Spending by Child Age on Educational Attainment, Low-Income Children                                                                   

 Completed Years of Education 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Age 4: County Head Start Spending per Poor 4-year old(age 4) (in 000s) 0.09679*** 0.09485*** 0.09775*** 0.09122*** 0.09078*** 0.09720*** 0.09575*** 0.09749*** 0.09996*** 0.09876*** 

 
(0.01912) (0.01921) (0.02547) (0.02060) (0.01884) (0.02227) (0.01854) (0.01860) (0.01879) (0.01931) 

Age1: County Head Start Spending per Poor 4-year old(age 1) (in 000s) 
 

0.02183 
        

  
(0.02631) 

        Age2: County Head Start Spending per Poor 4-year old(age 2) (in 000s) 
  

-0.002210 
       

   
(0.03653) 

       Age3 County Head Start Spending per Poor 4-year old(age 3) (in 000s) 
   

0.02781 
      

    
(0.02008) 

      Age5: County Head Start Spending per Poor 4-year old(age 5) (in 000s) 
    

0.02093 
     

     
(0.02581) 

     Age6: County Head Start Spending per Poor 4-year old(age 6) (in 000s) 
     

-0.002726 
    

      
(0.02477) 

    Age7: County Head Start Spending per Poor 4-year old(age 7) (in 000s) 
      

0.003822 
   

       
(0.02156) 

   Age8: County Head Start Spending per Poor 4-year old(age 8) (in 000s) 
       

-0.003993 
  

        
(0.01848) 

  Age9: County Head Start Spending per Poor 4-year old(age 9) (in 000s) 
        

-0.03386 
 

         
(0.02795) 

 Age10: County Head Start Spending per Poor 4-year old(age 10) (in 000s) 
         

-0.006153 
                    (0.01650) 
Number of Children 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 5,378 
Number of School Districts 761 761 761 761 761 761 761 761 761 761 
Number of Childhood Counties 577 577 577 577 577 577 577 577 577 577 
Robust standard errors in parentheses (clustered at childhood county level) 

          *** p<0.01, ** p<0.05, * p<0.1 
          Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes all PSID individuals born 1950-1976 whose parents were in the bottom quartile of the income 

distribution, and who have been followed into adulthood. 
Models: Head Start spending per poor 4-year old in the county is measured in 000s. These results are also presented in Figures 7a-7f across all outcomes. Results are based on Difference-in-Difference models that include same 
full set of controls (as in Tables 1-2): parent's relative rank in income distribution, school district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth year trends; controls at the county-level 
for the timing of school desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net programs (community health centers, food stamps, medicaid, AFDC, UI, Title-I (average during 
childhood years)), timing of state-funded Kindergarten introduction and timing of tax limit policies; controls for 1960 county characteristics (poverty rate, percent black, education, percent urban, population size, percent voted 
for Strom Thurmond in 1948 Presidential election*race (proxy for segregationist preferences)) each interacted with linear cohort trends; and controls for childhood family characteristics (parental income/education/occupation, 
mother's marital status at birth, birth weight, gender).  
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Appendix H 
 

Figure H1:  
Additional dynamic complementarity plots for family income 

 
Note: The reported marginal Effects based upon 2SLS-Difference-in-Difference model results presented in columns 4 from Tables 2 and 3. The reported 
marginal effects and the standard errors were computed using the delta method. 
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Appendix I 
Testing for Improvement in Parent Quality due to Head Start 

 
Table I1:  

Test for any Spillover Effects of Head Start Spending on Older Sibling not Exposed at age 4 
Children from Low Income Families 

 
1 2 3 4 5 6 

 

Prob(High 
School Grad) 

Years of 
Education 

Ln(Wage),      
ages 20-50 

Ln(annual Family 
Income),                   

ages 20-50 

Annual 
Incidence of 
Poverty, ages 

20-50 
Prob(Ever 

Incarcerated) 
Younger Sibling's County 
Head Start Spending per 
Poor 4-year old(age 4) (in 
000s) -0.0215 0.0026 0.0129 0.0037 0.0063 0.00011 
  (0.0180) (0.0685) (0.0313) (0.0639) (0.0265) (0.0045) 
Robust standard errors in parentheses (clustered at childhood state level) 
*** p<0.01, ** p<0.05, * p<0.1 
Data: PSID geocode Data (1968-2013), matched with childhood school and neighborhood characteristics.  Analysis sample includes only older siblings not 
exposed to Head Start (i.e., who turned age 4 before the program's rollout), but whose younger sibling(s) had a Head Start center in the county when they were 
age 4, and whose parents were in the bottom quartile of the income distribution, and who have been followed into adulthood. 
Models: Head Start spending per poor 4-year old in the county (measured in 000s). Results are based on models that include same set of controls as Tables 1-2: 
parent's relative rank in income distribution, school district fixed effects, race-specific year of birth fixed effects, race*census division-specific birth year trends; 
controls at the county-level for the timing of school desegregation*race, hospital desegregation*race, rollout of "War on Poverty" & related safety-net programs 
(community health centers, food stamps (average during age 0-4), Medicaid (average during age 0-4), AFDC, UI, Title-I (average during childhood years)), 
timing of state-funded Kindergarten intro and timing of tax limit policies; controls for 1960 county characteristics (poverty rate, percent black, education, percent 
urban, population size, percent voted for Strom Thurmond in 1948 Presidential election*race (proxy for segregationist preferences)) each interacted with linear 
cohort trends; and controls for childhood family characteristics (parental income/education/occupation, mother's marital status at birth, birth weight, gender), and 
age (cubic). 
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