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1 Introduction

7KH� FXUUHQW� HGXFDWLRQ� V\VWHP� LQ� ,WDO\� LV� FRPSRVHG� RI� SULPDU\�
ORZHU�VHFRQGDU\��XSSHU�VHFRQGDU\�DQG� WHUWLDU\�HGXFDWLRQ��3ULPDU\
VFKRRO� LV� FRPSXOVRU\� IRU� FKLOGUHQ� DJHG� EHWZHHQ� �� DQG� ��� \HDUV�
/RZHU�VHFRQGDU\�HGXFDWLRQ�LV�DOVR�FRPSXOVRU\��IUHH�RI�FKDUJH�DQG
ODVWV� WKUHH�\HDUV��3RVW�FRPSXOVRU\�HGXFDWLRQ� LV�GLIIHUHQWLDWHG� LQWR
WKH�IROORZLQJ�FDWHJRULHV��FODVVLFDO��VFLHQWLILF�DQG�SUH�VFKRRO�WHDFKHU
WUDLQLQJ�� DUWLVWLF� HGXFDWLRQ�� WHFKQLFDO� VFKRROV� DQG� YRFDWLRQDO� HGX�
FDWLRQ��8SSHU� VHFRQGDU\� HGXFDWLRQ� ODVWV� IURP� WKUHH� WR� ILYH� \HDUV�
GHSHQGLQJ�RQ�WKH�W\SH�RI�VFKRRO��6LQFH�������WKH�VHOHFWLRQ�RI� WKH
W\SH�RI�VFKRRO�GRHV�QRW�SUHFOXGH�DFFHVV�WR�WHUWLDU\�HGXFDWLRQ�

0DMRU�SRVW�ZDU�UHIRUPV�RI�WKH�HGXFDWLRQ�V\VWHP�LQ�,WDO\�DUH�WKH
�����UHIRUP�RI�FRPSXOVRU\�VFKRROV�� WKH������ OLEHUDOLVDWLRQ�RI�DF�
FHVV� WR� WHUWLDU\� HGXFDWLRQ� DQG� WKH� ����� UHIRUP� RI� WKH� SULPDU\
VFKRRO�V\VWHP��*UDGXDWLRQ�IURP�XSSHU�VHFRQGDU\�VFKRROV�UHTXLUHV
D�OHDYLQJ�FHUWLILFDWH�H[DPLQDWLRQ�DQG�DFFHVV�WR�WHUWLDU\�HGXFDWLRQ�LV
RQO\�FRQGLWLRQDO�RQ�SDVVLQJ�WKLV�H[DP�

,Q�WKH�ODVW�GHFDGHV��,WDO\�KDV�H[SHULHQFHG�D�JHQHUDOLVHG�LQFUHDVH�LQ
WKH�OHYHO�RI�HGXFDWLRQ��,Q�WKH�HDUO\�����V�OHVV�WKDQ����SHU�FHQW�RI�WKH
SRSXODWLRQ�LQ�VFKRROLQJ�DJH��RYHU���\HDUV�ROG��KDG�FRPSOHWHG�FRP�
SXOVRU\� VFKRROLQJ� �MXQLRU�KLJK� VFKRRO��� ,W� WRRN� WKH������ UHIRUP�RI
MXQLRU�KLJK�VFKRROV�DQG�DQ�DGGLWLRQDO�HLJKW�\HDUV�WR�JHW�FORVH�WR����
SHU�FHQW�LQ�WKH�SHUFHQWDJH�RI�JUDGXDWHV�DPRQJ����\HDU�ROG�LQGLYLGX�
DOV� �VHH� )LJXUH� ���� 7KH� SHUFHQWDJH� RI� KLJK� VFKRRO� JUDGXDWHV� LQ�
FUHDVHG� VKDUSO\�� IURP� OHVV� WKDQ� ��� SHU� FHQW� LQ� WKH� HDUO\� ����V� WR
FORVH�WR����SHU�FHQW�LQ�WKH�����V��VHH�)LJXUH�����$IWHU�WKH�UHIRUP�RI
WKH� FULWHULD� UHJXODWLQJ� DFFHVV� WR� FROOHJH� LQ� ������ WKH� SHUFHQWDJH� RI
FROOHJH�JUDGXDWHV�LQFUHDVHG�RQO\�PLOGO\��:KLOH�WKH�SHUFHQWDJH�RI�LQ�
GLYLGXDOV� HQUROOHG� LQ� FROOHJH� LQFUHDVHG�� JUDGXDWLRQ� UDWHV� UHPDLQHG
ORZ� EHFDXVH� WKH� DYHUDJH� GXUDWLRQ� RI� FRPSOHWHG� VSHOOV� EHIRUH
JUDGXDWLRQ�LQFUHDVHG��VHH�)LJXUH����

7KH� JURZWK� LQ� WKH� SHUFHQWDJH� RI� LQGLYLGXDOV� ZLWK� D� VHFRQGDU\
�DQG� FROOHJH�� HGXFDWLRQ�RYHU� WKH� \HDUV��KRZHYHU��ZDV�QRW� HQRXJK
WR�FORVH�WKH�HGXFDWLRQDO�JDS�EHWZHHQ�WKH�1RUWK�DQG�WKH�6RXWK�RI
WKH�FRXQWU\� �WKH�1RUWK�EHLQJ�RQ�DYHUDJH�PRUH�HGXFDWHG� WKDQ� WKH
6RXWK��� &RQYHUVHO\�� WKH� HGXFDWLRQDO� JHQGHU� JDS� SURJUHVVLYHO\� GH�
FUHDVHG��ZLWK� D� JURZLQJ�SURSRUWLRQ�RI�ZRPHQ� HQUROOLQJ� LQ� XSSHU
VHFRQGDU\�VFKRROV�DQG�REWDLQLQJ�D�GLSORPD�
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)LJXUH��� ��DJHG����ZLWK�MXQLRU�KLJK�VFKRRO�GLSORPD

)LJXUH��� ��DJHG����ZLWK�KLJK�VFKRRO�GLSORPD

(FRQRPLVWV� WU\� WR�PHDVXUH� VFKRRO� TXDOLW\� E\� ORRNLQJ� ERWK� DW� WKH
LQSXWV�DQG�WKH�RXWSXWV�RI�WKH�VFKRROLQJ�V\VWHP��6WDUWLQJ�ZLWK�WKH�LQ�
SXWV�� FRPPRQO\� XVHG� PHDVXUHV� LQFOXGH� SXEOLF� �DQG� SULYDWH�� HGXFD�
WLRQDO�H[SHQGLWXUH��WKH�SXSLO�WHDFKHU�UDWLR��WKH�LQWHQVLW\�RI�VFKRROLQJ�
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)LJXUH��� ��DJHG����ZLWK�FROOHJH�GLSORPD

RIWHQ�SUR[LHG�E\� WKH� OHQJWK�RI� WKH� VFKRRO� WHUP�� DQG� DYHUDJH� DQQXDO
WHDFKHUV
� VDODU\��&HWHULV� SDULEXV�� D� KLJKHU� H[SHQGLWXUH� RQ� HGXFDWLRQ�� D
ORZHU�SXSLO�WHDFKHU�UDWLR��D�ORQJHU�WHUP�DQG�D�KLJKHU�DYHUDJH�WHDFKHUV

VDODU\� DUH� H[SHFWHG� WR� LPSURYH� WKH� DYHUDJH� TXDOLW\� RI� HGXFDWLRQ�� ,Q
SDUWLFXODU�� DQ� LQFUHDVH� LQ� H[SHQGLWXUH� RU� D� GHFUHDVH� LQ� WKH� SX�
SLO�WHDFKHU�UDWLR�LPSURYH�WKH�TXDOLW\�RI�LQVWUXFWLRQ�DQG�OHDG�WR�KLJKHU
UHWXUQV� IRU� HDFK� \HDU� RI� FRPSOHWHG� HGXFDWLRQ�� $Q� LQFUHDVH� LQ� WHUP
OHQJWK�LQFUHDVHV�WKH�DPRXQW�RI�PDWHULDO�FRYHUHG�LQ�D�VFKRRO�\HDU�DQG
WKHUHE\�LQFUHDVHV�WKH�HFRQRPLF�YDOXH�RI�DGGLWLRQDO�\HDUV�RI�VFKRROLQJ�
)LQDOO\��KLJKHU�WHDFKHU�VDODULHV�OHDG�WR�LPSURYHG�FODVVURRP�LQVWUXFWLRQ
E\�PRWLYDWLQJ�WHDFKHUV�WR�SHUIRUP�ZHOO�

3XEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�DV�D�SURSRUWLRQ�RI�*'3�LQ�,W�
DO\� LV� FORVH� WR� �� SHU� FHQW��:KLOH� H[SHQGLWXUH� SHU� VWXGHQW� IRU� SUL�
PDU\�DQG�VHFRQGDU\�HGXFDWLRQ�UHODWLYH�WR�SHU�FDSLWD�*'3�LV�KLJKHU
WKDQ� WKH�2(&'�DYHUDJH�� LW� LV� ORZHU� WKDQ� WKH�2(&'�DYHUDJH� IRU
WHUWLDU\�HGXFDWLRQ��7XUQLQJ�WR�WKH�SXSLO�WHDFKHU�UDWLR��WKLV�UDWLR�LQ
,WDO\�LV�DERXW�KDOI�DV�ODUJH�DV�WKH�2(&'�DYHUDJH�UDWLR�IRU�SULPDU\
VFKRROV�DQG�VOLJKWO\�KLJKHU�WKDQ�KDOI�IRU�VHFRQGDU\�VFKRROV��1H[W�
FRQVLGHU�VRPH�LQGLFDWRUV�RI�WKH� LQWHQVLW\�RI�VFKRROLQJ��$FFRUGLQJ
WR� WKH�2(&'�� ,WDOLDQ� SULPDU\� DQG� VHFRQGDU\� VFKRROV� DUH� VHFRQG
RQO\�WR�6ZHGHQ�LQ�WKH�UHODWLYHO\� ORZ�QXPEHUV�RI�KRXUV�WDXJKW�SHU
\HDU�� $W� WKH� VDPH� WLPH�� DYHUDJH� WHDFKHUV
� VWDUWLQJ� DQG� PD[LPXP
VDODULHV� DV� D� � SHUFHQWDJH� RI�*'3�SHU� FDSLWD� DUH� UHODWLYHO\� ORZ� E\
(XURSHDQ�VWDQGDUGV��VHH�2(&'��������
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7XUQLQJ�WR�WKH�UHVXOWV�RI�WKH�HGXFDWLRQ�SURFHVV�� WKH� OHYHO�RI�DW�
WDLQPHQW�LQ�,WDO\�LV�GUDPDWLFDOO\�ORZHU�WKDQ�WKH�2(&'�DYHUDJH��,Q
������WKH�VKDUH�RI�,WDOLDQV�DJHG����WR����ZLWK�DQ�XSSHU�VHFRQGDU\
HGXFDWLRQ� ZDV� ��� SHU� FHQW�� FRPSDUHG� WR� ��� SHU� FHQW� IRU� WKH
2(&'� �LQFOXVLYH� RI� ,WDO\��� 7KH� GLIIHUHQFH� ZDV� HYHQ� VKDUSHU� IRU
LQGLYLGXDOV�DJHG����WR�����,Q�WKLV�DJH�JURXS��RQO\����SHU�FHQW�KDG
DQ� XSSHU� VHFRQGDU\� GHJUHH�� FRPSDUHG� WR� ��� SHU� FHQW� LQ� WKH
2(&'��RQ�DYHUDJH�

$QRWKHU� XVHIXO� PHDVXUH� RI� WKH� SHUIRUPDQFH� RI� WKH� HGXFDWLRQ
V\VWHP� LV� WKH� SHUFHQWDJH� RI� JUDGXDWHV� LQ� WKH� SRSXODWLRQ� DW� WKHR�
UHWLFDO� DJH� RI� JUDGXDWLRQ�� 6WULNLQJO\�� FORVH� WR� ���SHU� FHQW� RI� LQGL�
YLGXDOV� DW� WKHRUHWLFDO� DJH� RI� JUDGXDWLRQ� KDG� FRPSOHWHG� DQ� XSSHU
VHFRQGDU\� HGXFDWLRQ� LQ� ,WDO\� LQ� WKH� HDUO\� ����V�� FRPSDUHG� WR� DQ
DYHUDJH�RI����SHU�FHQW�LQ�WKH�2(&'��)RU�WHUWLDU\�HGXFDWLRQ��WKHVH
SHUFHQWDJHV� ZHUH�� UHVSHFWLYHO\�� ����� LQ� ,WDO\� DQG� ����� IRU� WKH
2(&'�DYHUDJH�

7KHVH�GLIIHUHQFHV�DUH�SDUWO\�H[SODLQHG�E\�WKH�YHU\�KLJK�GURS�RXW
UDWH�LQ�WKH�,WDOLDQ�V\VWHP��$FFRUGLQJ�WR�D�VWXG\�E\�&(16,6��������
LQ�D�FRKRUW�RI�����LQGLYLGXDOV�HQWHULQJ�WKH�ILUVW�\HDU�RI�ORZHU�VHF�
RQGDU\� HGXFDWLRQ�� RQO\� ��� LQGLYLGXDOV� HQURO� LQ� XSSHU� VHFRQGDU\
VFKRROV��2I� WKHVH�� ��� JUDGXDWH� DIWHU� ILYH� \HDUV� DQG� ��� HQURO� LQ� D
XQLYHUVLW\� FRXUVH�� $PRQJ� WKRVH� HQWHULQJ� WHUWLDU\� HGXFDWLRQ�� RQO\
���LQGLYLGXDOV�JUDGXDWH�

7KH� LPSRUWDQFH�RI�GURS�RXWV� LQ� WKH�,WDOLDQ�V\VWHP� LV�DOVR�KLJK�
OLJKWHG�E\�WKH�QHW�HQUROPHQW�UDWH�LQ�VFKRROV�E\�LQGLYLGXDOV�DJHG���
DQG�����:KLOH�LQ�,WDO\�RQO\���WHHQDJHUV�RXW�RI����DUH�VWLOO�LQ�VFKRRO
DW� ���� WKLV� SURSRUWLRQ� LV� FORVH� WR� �� IRU� WKH� 2(&'� DYHUDJH�� 7KH
KLJK� GURS�RXW� UDWH� LQ� WKH� ,WDOLDQ� HGXFDWLRQDO� V\VWHP� FRXOG� EH� LQ�
WHUSUHWHG�DV�DQ�LQGLFDWRU�RI�WKH�V\VWHP�EHLQJ�YHU\�FRPSHWLWLYH�DQG
VHOHFWLYH��7KLV�LV�KDUGO\�WKH�FDVH��KRZHYHU��*LYHQ�WKH�UHODWLYHO\�ORZ
SULYDWH�FRVW�RI�HGXFDWLRQ��ZH�VSHFXODWH� WKDW�PDQ\� WHHQDJHUV�HQURO
RQO\� WHPSRUDULO\� LQ�VFKRRO�EHFDXVH�RI� WKH�SUREOHPV�WKH\�HQFRXQ�
WHU�LQ�ILQGLQJ�D�VDWLVIDFWRU\�MRE�PDWFK�LQ�WKH�ODERXU�PDUNHW��:KHQ
DQ�DFFHSWDEOH�MRE�RIIHU�WXUQV�XS��WKH\�VLPSO\�GURS�RXW�RI�VFKRRO�

7KH�HYLGHQFH�GLVFXVVHG�VR�IDU�VXJJHVWV�WKDW�WKH�,WDOLDQ�HGXFDWLRQDO
V\VWHP�XVHV�VXEVWDQWLDO�UHVRXUFHV�WR�SURGXFH�GLVDSSRLQWLQJ�UHVXOWV�LQ
WHUPV�ERWK�RI� LQWHQVLW\�RI�HGXFDWLRQ�DQG�JUDGXDWLRQ�UDWHV��$FFRUG�
LQJ�WR�D�UHFHQW�UHSRUW�E\�WKH�,WDOLDQ�$VVRFLDWLRQ�RI�(PSOR\HUV��&RQ�
ILQGXVWULD���������WKLV�RXWFRPH�LV�SDUWO\�WR�EH�DWWULEXWHG�WR�WKH� ODFN
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RI� FRPSHWLWLRQ� ERWK� DPRQJ� VFKRROV� DQG� SXSLOV�� WR� H[FHVVLYH� UHG
WDSH�DQG�FHQWUDOLVDWLRQ�DQG�WR�SRRU�SHUVRQQHO�PDQDJHPHQW�

(YHQ�D�YHU\�EURDG�HYDOXDWLRQ�RI�WKH�SHUIRUPDQFH�RI�WKH�HGXFD�
WLRQ�V\VWHP�LQ�D�FRXQWU\� UHTXLUHV� WKDW�ZH�FRQVLGHU� WKH� LQWHUDFWLRQ
EHWZHHQ� VFKRROLQJ� DQG� ODERXU� PDUNHW� SHUIRUPDQFH�� ,Q� PRVW� GH�
YHORSHG� FRXQWULHV�� LQGLYLGXDOV� ZLWK� D� ORZHU� OHYHO� RI� HGXFDWLRQDO
DWWDLQPHQW� DUH� PRUH� OLNHO\� WR� EH� XQHPSOR\HG� WKDQ� WKRVH� ZLWK� D
KLJKHU�OHYHO�RI�DWWDLQPHQW��7KLV�LV�DSSDUHQWO\�QRW�WKH�FDVH�IRU�,WDO\�
KRZHYHU��ZKHUH�LQGLYLGXDOV�DJHG����WR����H[SHULHQFH�VXEVWDQWLDOO\
KLJK�XQHPSOR\PHQW�UDWHV��TXLWH�LQGHSHQGHQWO\�RI�WKH�OHYHO�RI�HGX�
FDWLRQ�� ,Q� WKLV� FRQWH[W�� �H[SHFWHG�� UHWXUQV� WR� HGXFDWLRQ� KDYH� QRW
RIIHUHG�JUHDW�DGYDQWDJHV� LQ� WHUPV�RI� MRE�RSSRUWXQLWLHV� DQG� UHPX�
QHUDWLRQ��2(&'��������

$�QXPEHU�RI�HPSLULFDO� VWXGLHV�� LQ� UHFHQW�\HDUV��KDYH� VWXGLHG� WKH
UHWXUQV� WR�HGXFDWLRQ� LQ�,WDO\��7KLV�FKDSWHU� UHYLHZV� WKH�PDLQ�UHVXOWV
RI� DYDLODEOH� DSSOLHG� UHVHDUFK�� ,W� LV� SUREDEO\� ZRUWK� VWUHVVLQJ� WKDW
ZKLOH� HGXFDWLRQ� LV� DQ� LPSRUWDQW� DVSHFW� RI� KXPDQ� FDSLWDO�� ¶RII�WKH�
MRE·� DQG� ¶RQ�WKH�MRE·� WUDLQLQJ� DUH� DOVR� NH\� GHWHUPLQDQWV� RI� KXPDQ
FDSLWDO�DFFXPXODWLRQ��'HVSLWH�VXEVWDQWLDO�WKHRUHWLFDO�UHVHDUFK�RQ�WKH
UHODWLRQVKLS� EHWZHHQ� WUDLQLQJ� DQG� ZDJHV�� KRZHYHU�� YHU\� OLWWOH� KDV
EHHQ�GRQH�WR�HYDOXDWH�WKH�UHWXUQV�WR�WUDLQLQJ�LQ�,WDO\��PDLQO\�EHFDXVH
RI�WKH�ODFN�RI�GDWD��+HQFHIRUWK��ZH�VKDOO�UHVWULFW�RXU�DWWHQWLRQ�WR�WKH
HPSLULFDO�HYDOXDWLRQ�RI�HFRQRPLF�UHWXUQV�WR�HGXFDWLRQ�

5HVHDUFK�RQ� WKHVH� LVVXHV� KDV�PDGH� VLJQLILFDQW� SURJUHVV� ²� LQ� WKH
,WDOLDQ�FRQWH[W�²� LQ� WKH�SDVW� IHZ�\HDUV��ERWK� LQ� WHUPV�RI�GDWD�XVHG
DQG� LQ� WHUPV� RI� HPSLULFDO� PHWKRGRORJ\��:KLOH� WKH� VWXGLHV� FDUULHG
RXW�LQ�WKH�ODWH�����V�DQG�HDUO\�����V�ZHUH�EDVHG�RQ�2/6�HVWLPDWHV
DQG�RQ�XQUHSUHVHQWDWLYH�GDWD�VHWV��UHFHQW�VWXGLHV�XVH�QDWLRQDOO\�UHS�
UHVHQWDWLYH� VDPSOHV� DQG� HPSOR\� PRUH� VXLWDEOH� HFRQRPHWULF� WHFK�
QLTXHV��VXFK�DV�,9��LQVWUXPHQWDO�YDULDEOHV��PHWKRGV��7KH�NH\�UHVXOW
RI�WKH�PRVW�UHFHQW�FURS�RI�VWXGLHV�LV�WKDW�WKH�HVWLPDWHG��SULYDWH��UH�
WXUQV�WR�HGXFDWLRQ�DUH�VLJQLILFDQWO\�KLJKHU�WKDQ�SUHYLRXVO\�VXJJHVWHG�

7KH� UHPDLQGHU� RI� WKLV� SDSHU� LV� RUJDQLVHG� DV� IROORZV�� 6HFWLRQ� �
SUHVHQWV� DQ�RYHUYLHZ�RI� WKH� ,WDOLDQ� OLWHUDWXUH�� 6HFWLRQ� �� GHVFULEHV
WKH�GDWD��6HFWLRQ��� LGHQWLILHV� WKH�PHWKRGRORJLFDO�RSWLRQV�DQG� VKRZV
WKH�HVWLPDWLRQ�UHVXOWV��6HFWLRQ���LV�GHYRWHG�WR�D�EULHI�LOOXVWUDWLRQ�RI
WKH� FKDQJHV� RYHU� WLPH� LQ� WKH� UHWXUQV� WR� HGXFDWLRQ� DQG� 6HFWLRQ� �
FRQFOXGHV�
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2 Overview of the literature

7KH� OLWHUDWXUH� FRQFHUQLQJ� HPSLULFDO� DQDO\VLV� RI� WKH� HFRQRPLF� UH�
WXUQV� WR� HGXFDWLRQ�� LQ� UHFHQW� \HDUV�� KDV� H[SDQGHG� VLJQLILFDQWO\
PDLQO\�GXH�WR�LPSURYHG�DFFHVV�WR�EHWWHU�TXDOLW\�GDWD�DV�ZHOO�DV�WR�D
PRUH� DSSURSULDWH� PHWKRGRORJ\� RI� LQYHVWLJDWLRQ�� :H� GRFXPHQW
WKLV� HYROXWLRQ� E\� UHSRUWLQJ�� LQ� 7DEOH� ��� WKH�PDLQ� IHDWXUHV� RI� WKH
DYDLODEOH� HPSLULFDO� UHVHDUFK��:KLOH� VRPH� FRQWULEXWLRQV� IRFXV� H[�
SOLFLWO\�RQ� WKH� LVVXH� DW�KDQG��RWKHU� FRQWULEXWLRQV�KDYH� D� GLIIHUHQW
IRFXV� EXW� DOVR� SUHVHQW� HPSLULFDO� HVWLPDWHV� RI� HDUQLQJV� IXQFWLRQV
WKDW�LQFOXGH�HGXFDWLRQ�DV�DQ�H[SODQDWRU\�YDULDEOH��:H�ORRN�DW�WKHP
LQ�RUGHU�

7KH� VWXGLHV�GHYRWHG� WR� HVWLPDWLQJ� WKH� �SULYDWH�� UHWXUQV� WR� HGX�
FDWLRQ�GHDO�LQ�DQ�H[SOLFLW�ZD\�ZLWK�PHWKRGRORJLFDO�LVVXHV�DQG�WU\�WR
GLVHQWDQJOH� WKH� HIIHFWV� RI� HGXFDWLRQ� IURP� WKRVH� RI� RWKHU� �PDLQO\
XQREVHUYDEOH��IDFWRUV�DIIHFWLQJ�HFRQRPLF�UHWXUQV��VXFK�DV�LQGLYLG�
XDO�DELOLW\���7KLV�JURXS�RI�VWXGLHV� LQFOXGHV�&DQQDUL� DQG�'·$OHVVLR
��������&ROXVVL��������DQG�%UXQHOOR�DQG�0LQLDFL��������

2WKHU� VWXGLHV� GLVFXVV� WKH� UHWXUQV� WR� HGXFDWLRQ� DV� D� E\�SURGXFW
RI�EURDGHU� LVVXHV��$QWRQHOOL� �������� IRU� LQVWDQFH��VWXGLHV� WKH� WUDQ�
VLWLRQ� IURP� VFKRRO� WR� ZRUN� LQ� D� ODUJH� ,WDOLDQ� UHJLRQ� �L�H�� (PLOLD
5RPDJQD� ORFDWHG� LQ� &HQWUDO� ,WDO\�� DQG� UXQV� HDUQLQJV� UHJUHVVLRQV
ERWK�IRU�WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRU��7KH�VWXG\�RI�ZDJH�GLI�
IHUHQWLDOV� LQ� WKH� SULYDWH� DQG� SXEOLF� VHFWRUV� LV� WKH� IRFXV� DOVR� RI
%UXQHOOR�DQG�'XVWPDQQ��������

$QRWKHU� OLQH� RI� UHVHDUFK�KDV� ORRNHG� DW� UHJLRQDO�ZDJH� GLIIHUHQ�
WLDOV��&DQQDUL��3HOOHJULQL�DQG�6HVWLWR��������HVWLPDWH�VWDQGDUG�0LQ�
FHU�HDUQLQJV�IXQFWLRQV�E\�UHJLRQ��0DQDFRUGD� �������FRQVLGHUV� WKH
HYROXWLRQ�RI�HDUQLQJV�GLIIHUHQWLDOV� LQ� WKH�1RUWK� DQG� WKH�6RXWK�RI
,WDO\�DQG�WULHV�WR�H[SODLQ�LW�DV�WKH�UHVXOW�RI�WKH�LQWHUDFWLRQ�EHWZHHQ
WKH� VXSSO\� DQG� GHPDQG� IRU� HGXFDWLRQ�� /XSL� DQG� 2UGLQH� ������
VWXG\�UHJLRQDO�ZDJH�GLIIHUHQWLDOV�XVLQJ�TXDQWLOH� UHJUHVVLRQV��EDVHG
XSRQ�SDUWLWLRQV�RI�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�ZDJHV�

<HW�DQRWKHU�DQJOH�RI�UHVHDUFK� LV�ZDJH�GLIIHUHQWLDOV�E\�ILUP�VL]H�
%RWK� /XFLIRUD� �����E�� DQG� %UXQHOOR� DQG� &ROXVVL� ������� HVWLPDWH
HDUQLQJV� IXQFWLRQV� WR� H[SORUH� WKH� UHODWLRQVKLS� EHWZHHQ� HDUQLQJV
DQG�ILUP�VL]H��*HQGHU�HDUQLQJV�GLIIHUHQWLDOV�LV�WKH�WRSLF�VWXGLHG�E\
%LDJLROL���������*KLGRQL���������/XFLIRUD�DQG�5HLOO\���������(ULFNVRQ
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7DEOH���� 'DWD�VHW�GHVFULSWLRQ

$XWKRUV

�\HDU�

'DWD VHW <HDUV (VWLPDWHG HTXDWLRQV 1XPEHU

RI REV�

$QWRQHOOL

������

)HGHULQGXVWULD

�(PLOLD 5RPDJQD�

���� 3ULYDWH VHFWRU� ���� REV�

3XEOLF VHFWRU� ��� REV�

����

%LDJLROL

������

8QLWj 6DQLWDULD

/RFDOH

���� 0DOHV� ��� REV

)HPDOHV� ��� REV

���

*KLGRQL

������

3HUVRQDO VXUYH\ ���� 0DOHV� ��� REV

)HPDOHV� ��� REV

���

&DQQDUL� 3HOOHJULQL

	 6HVWLWR ������

%� ,� ���� 6DPSOH XVHG IRU DOO WKH

VSHFLILFDWLRQV� ���� REV

����

/XFLIRUD 	

5HLOO\ ������

(1,�,5, ���� 0DOHV� ����� REV

)HPDOHV� ���� REV

�����

6HVWLWR

������

%� ,� ��������� )URP ���� LQ ����

WR ���� LQ ����

�

/XFLIRUD

�����E�

(1,�,5,�

0HGLREDQFD

���� � GLIIHUHQW VHFWRUV �����

(ULFNVRQ 	

,FKLQR ������

%� ,� ��������� �)RU �����

0DOHV� ���� REV

)HPDOHV� ���� REV

�

&DQQDUL 	

'·$OHVVLR� ������

%� ,� ���������

�����

3DQHO ���������� ��� REV

����� ���� REV

�

%UXQHOOR 	

'XVWPDQQ ������

%�,� ���� 3XEOLF VHFWRU� ��� REV

3ULYDWH VHFWRU� ���� REV

����

0DQDFRUGD

������

%� ,� ��������� 1RUWK� ����������

6RXWK� ��������

�

)ODEEL

������

%� ,� ���� 0DOHV� ����

)HPDOHV� ����

�

&ROXVVL ������ %� ,� ���� 1RUWK�&HQWUH� ����

6RXWK�,VOHV� ���

����

%UXQHOOR 	

&ROXVVL ������

%� ,� ���� /DUJH ILUPV� ����

6PDOO ILUPV� ����
����

%UXQHOOR 	

0LQLDFL ������

%� ,� ��������� 0L[HG VDPSOH IRU

���������� ���� REV

3DQHO������������ ��� REV

�

/XSL 	 2UGLQH

������

%�,� ���� 4XDQWLOHV E\ UHJLRQ �����

1RWHV� � &DQQDUL DQG '·$OHVVLR ������ FRQVLGHU WKUHH VHSDUDWH VXE�VDPSOHV�

PDOH IXOO�WLPH IXOO�\HDU HPSOR\HHV LQ WKH ��������� SDQHO ���� REV��

PDOH IXOO�WLPH� IXOO�\HDU HPSOR\HHV DJHG IURP �� WR �� DQG VWLOO OLYLQJ

ZLWK WKHLU SDUHQWV ���� REV�� ���� KRXVHKROG KHDGV \RXQJHU WKDQ ��

����� REV��
� )LUPV ZLWK OHVV WKDQ ��� HPSOR\HHV DUH VPDOO ILUPV� ILUPV ZLWK DW OHDVW

��� HPSOR\HHV DUH ODUJH ILUPV�
� 0DOHV DQG IHPDOHV DJHG DW OHDVW �� DQG ZRUNLQJ LQ WKH SULYDWH VHFWRU�
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DQG�,FKLQR��������DQG�)ODEEL� ��������%LDJLROL� ������� LQYHVWLJDWHV� WKH
VWUXFWXUH� RI� ZDJH� GLIIHUHQWLDOV� ZLWKLQ� D� ODUJH� VWDWH�RZQHG� VHUYLFH
ILUP� �L�H�� QDWLRQDO� KHDOWK�� DQG� FRQVLGHUV� HDUQLQJV� GLIIHUHQWLDOV� E\
RFFXSDWLRQ� DQG� JHQGHU�� *KLGRQL� ������� DQG� /XFLIRUD� DQG� 5HLOO\
������� ILW� VHSDUDWH� HDUQLQJV� UHJUHVVLRQV� IRU�PHQ� DQG�ZRPHQ� DQG
XVH� D� VWDQGDUG�2D[DFD� GHFRPSRVLWLRQ� WR�PHDVXUH� GLVFULPLQDWLRQ�
/XFLIRUD�DQG�5HLOO\� ������� DOVR� FRQWURO�� LQ� WKHLU� HVWLPDWHV�� IRU� IH�
PDOH�RFFXSDWLRQDO�LQWHQVLW\�DQG�WU\�WR�FDSWXUH�WKH�HIIHFW�RI�JHQGHU
RFFXSDWLRQDO� GLVWULEXWLRQ� �VHJUHJDWLRQ�� RQ�ZDJH� GHWHUPLQDWLRQ��$
FRPSDULVRQ� EHWZHHQ� ,WDOLDQ� DQG� 86� ODERXU� PDUNHW� SHUIRUPDQFH
FDQ�EH� IRXQG� LQ�(ULFNVRQ� DQG� ,FKLQR� ��������ZKR� IRFXV� RQ� KRZ
ODERXU� PDUNHW� LQVWLWXWLRQV� DIIHFWHG� HDUQLQJV� GLIIHUHQWLDOV� E\� VNLOO
GXULQJ� WKH� SHULRG� ����� WR� ������ )LQDOO\�� )ODEEL� ������� HYDOXDWHV
WKH� UREXVWQHVV� RI� WKH� IUHTXHQW� UHVXOW� WKDW� IHPDOH� UHWXUQV� WR
VFKRROLQJ�LQ�,WDO\�DSSHDU�WR�EH�KLJKHU�WKDQ�PDOH�UHWXUQV�

3 The data

$V� VKRZQ� LQ�7DEOH� ��� WKH� GDWD� VHW� XVHG�E\�PRVW� RI� WKH� UHYLHZHG
VWXGLHV�LV�WKH�%DQN�RI�,WDO\�6XUYH\�RQ�+RXVHKROG�,QFRPH�DQG�:HDOWK��%,��
7KLV�LV�WKH�RQO\�PLFUR�GDWD�VHW�DYDLODEOH�IRU�D�UHDVRQDEOH�SHULRG�RI
WLPH� �����²���� WKDW� FRYHUV� WKH� HQWLUH� QDWLRQ� DQG� LQFOXGHV� LQIRU�
PDWLRQ� RQ� VFKRROLQJ�� 7KH� GDWD� DUH� FURVV�VHFWLRQV� EXW� D� SDQHO
FRPSRQHQW�KDV�EHHQ�DGGHG�VLQFH�������EDVHG�RQ�D�VXE�VDPSOH�RI
LQGLYLGXDOV�UH�LQWHUYLHZHG�LQ�ODWHU�VXUYH\V�

,QIRUPDWLRQ�RQ�HGXFDWLRQDO�DWWDLQPHQW�LQ�WKH�VXUYH\�FRQVLVWV�RI
WKH�KLJKHVW�GHJUHH�DWWDLQHG�DW�VFKRRO��7KHUH� LV�QR�GLUHFW� LQIRUPD�
WLRQ�RQ�WKH�QXPEHU�RI�\HDUV�VSHQW�DW�VFKRRO��*LYHQ� WKDW� LUUHJXODU
VWXGHQWV�DUH� IUHTXHQW� LQ�,WDO\�DQG� WKDW� WKH�H[SHFWHG�GXUDWLRQ�RI� D
FROOHJH� GHJUHH� LV� PXFK� KLJKHU� WKDQ� WKH� VWDWXWRU\� GXUDWLRQ�� WKH
FRPSXWHG�QXPEHU�RI�\HDUV� VSHQW� LQ� VFKRRO�� WKH� VWDQGDUG�YDULDEOH
XVHG� LQ�HDUQLQJV� IXQFWLRQV�� FDUULHV� DQ� LPSRUWDQW�PHDVXUHPHQW� HU�
URU��HVSHFLDOO\�IRU�KLJKHU�HGXFDWLRQDO�DWWDLQPHQW�

7KH�PHDVXUH� RI� HDUQLQJV� DYDLODEOH� LQ� WKH� %,� GDWD� VHW� LV� DQQXDO
HDUQLQJV�QHW�RI� WD[HV� �ERWK�SD\UROO� DQG� LQFRPH� WD[HV���$GGLWLRQDO
LQIRUPDWLRQ�RQ�WKH�DYHUDJH�QXPEHU�RI�KRXUV�ZRUNHG�SHU�ZHHN�DQG
RQ� WKH� QXPEHU� RI�PRQWKV�ZRUNHG� SHU� \HDU� FDQ� EH� XVHG� WR� FRQ�
VWUXFW� DQ� HVWLPDWH� RI� WKH� KRXUO\� QHW� ZDJH�� WKH� PHDVXUH� XVHG� E\
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PRVW�HPSLULFDO�VWXGLHV��7KH�%DQN�RI�,WDO\�KDV�UXQ�WKLV�VXUYH\�VLQFH
������,QIRUPDWLRQ�EHIRUH�������KRZHYHU�� LV�QRW�UHOLDEOH�DQG�GLIIL�
FXOW� WR� REWDLQ��7KH� VXUYH\� KDV� EHHQ� FDUULHG� RXW� RQ� D� \HDUO\� EDVLV
XQWLO�������ZLWK�WKH�H[FHSWLRQ�RI�������DQG�HYHU\�WZR�\HDUV�DIWHU�
ZDUGV�

7DEOH� �� UHSRUWV� WKH� \HDUV� RI� WKH� %,� GDWD� XVHG� LQ� WKH� HVWLPDWHV
FDUULHG�RXW�LQ�HDFK�VLQJOH�VWXG\��,Q�PRVW�FDVHV��WKH�DXWKRUV�XVH�WKH
FRUH�ODERXU�IRUFH��FRQVLVWLQJ�RI����WR����\HDU�ROG�PDOHV�ZRUNLQJ�DV
HPSOR\HHV�WKH�ZKROH�\HDU�LQ�WKH�QRQ�DJULFXOWXUDO�VHFWRU��7KH�VDP�
SOH�VL]H�RI�WKH�%,�GDWD�KDV�VHQVLEO\�LQFUHDVHG�RYHU�WKH�\HDUV��LW�ZDV
DERXW� ������ KRXVHKROGV� LQ� ������ ������ KRXVHKROGV� LQ� ����� DQG
GRXEOHG� WR�RYHU������� IURP������RQZDUGV��7KH� VL]H�RI� WKH�SDQHO
FRPSRQHQW� ZDV� DERXW� ������ KRXVHKROGV� LQ� ����²���� ������ LQ
����²���DQG�RYHU�������LQ�����²���DQG�����²���

6RPH� RI� WKH� DXWKRUV� OLVWHG� LQ� WKH� WDEOH� XVH� GLIIHUHQW� GDWD� VHWV
WKDW� DUH� OHVV�UHSUHVHQWDWLYH�RI�WKH�ZKROH�HFRQRP\��$QWRQHOOL�� IRU� LQ�
VWDQFH�� XVHV� UHJLRQDO� GDWD� �(PLOLD� 5RPDJQD�� FROOHFWHG� LQ� ������
%LDJLROL� �������XVHV� GDWD� FROOHFWHG� IURP� D� ODUJH� ILUP�RSHUDWLQJ� LQ
WKH�QDWLRQDO�KHDOWK�VHFWRU��*KLGRQL��������XVHV�DQ�DG�KRF�GDWD�VHW
IRU�PHQ�DQG�ZRPHQ�HPSOR\HG�LQ�WKH�0RGHQD�DUHD� LQ�������/XFL�
IRUD� DQG�5HLOO\� ������� DQG�/XFLIRUD� �����E�� XVH� D� GDWD� VHW� EDVHG
XSRQ�WKH�(1,�DQG�,5,�HDUQLQJV�VXUYH\V��ZKLFK�ZHUH�GLVFRQWLQXHG
LQ������DQG�FRYHUHG�RQO\�WKH�PDQXIDFWXULQJ�VHFWRU�

4 Estimated returns to schooling

:H�GLVWLQJXLVK�EHWZHHQ�WZR�JHQHUDWLRQV�RI�VWXGLHV��7KH�ILUVW�JHQ�
HUDWLRQ� RYHUORRNV� WKH� IDFW� WKDW� GLIIHUHQFHV� DFURVV� LQGLYLGXDOV� LQ
�XQREVHUYHG��DELOLW\�DQG�TXDOLW\�FDQ�DIIHFW�LQ�D�VLJQLILFDQW�ZD\�WKH
HVWLPDWHG� UHWXUQV� WR� HGXFDWLRQ�� 7KH� VHFRQG� JHQHUDWLRQ�� LQ� OLQH
ZLWK�PRUH�UHFHQW�LQWHUQDWLRQDO�UHVHDUFK��WDFNOHV�WKLV�LVVXH�KHDG�RQ�

7DEOH�$��RI� WKH�$SSHQGL[� LV�GHYRWHG� WR� WKH� ILUVW�JHQHUDWLRQ�RI
VWXGLHV�RQ� WKH� UHWXUQV� WR� HGXFDWLRQ� LQ� ,WDO\� DQG� OLVWV� WKH� H[SODQD�
WRU\� YDULDEOHV� XVHG� LQ� HDFK� HDUQLQJV� UHJUHVVLRQ�� $V� PHQWLRQHG
DERYH�� WKH� GHSHQGHQW� YDULDEOH� LV� EDVHG� RQ� QHW� UDWKHU� WKDQ� JURVV
HDUQLQJV��EHFDXVH�RQO\� WKH� IRUPHU�PHDVXUH� LV� DYDLODEOH� LQ� WKH� UDZ
GDWD��$V� SUHYLRXVO\� GLVFXVVHG�� WKH� UDQJH� RI� FRQWURO� YDULDEOHV� LQ�
FOXGHG�LQ�WKH�HPSLULFDO�VSHFLILFDWLRQV�LV�TXLWH�YDULHG�DQG�WKH�UHVXOWV
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7DEOH���� (VWLPDWLRQ�UHVXOWV�IURP�2/6�UHJUHVVLRQVD
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��� REV

���� � � ���� ����� � � $OO� ��� REV

���� � � ���� ����� � � 0DOH� ��� REV 2

%LDJLROL

������

����

���� � � ���� ����� � � )HPDOH� ��� REV

���� ���� ����� � � � � 0DOH� ��� REV 2� ,�8 )*KLGRQL

������

����

���� ���� ����� � � � � )HPDOH� ��� REV

&DQQDUL�

3HOOHJULQL

	 6HVWLWR

������

���� ���� ���� ����� � � � � $OO�

���� REV

2�,�+�3�*

6HVWLWR

������ 	

������

�����

����

����

���

����

���

������

�����

� � � � ��������� 3�*G

���� ���� ����� � � � � 0DOH�

����� REV
3�2�,H/XFLIRUD

	 5HLOO\

������

����

���� ���� ����� � � � � )HPDOH�

���� REV

/XFLIRUD

�����E�

���� ��� ��� ����� � � � � $OO� �����

REV

2�6�)

����

���

����

���

������

�����

� � � � 0DOH� �����

���� REV
3G(ULFNVRQ

	 ,FKLQR

������

�����
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	 &ROXVVL

������
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���

� � � � ��� ����� 6PDOO )LUPV�

��� REV

1RWHV� D $OO WKH FRHIILFLHQWV UHSRUWHG LQ WKH WDEOH KDYH EHHQ PXOWLSOLHG E\ ���� $OO WKH

SDUDPHQWHUV DUH VLJQLILFDQW DW WKH �� OHYHO�
E 6 VFKRROLQJ �LQ \HDUV �� ([S ([SHULHQFH� ([S� ([SHULHQFH VTXDUHG� 7 

7HQXUH� 7� 7HQXUH VTXDUHG� $ $JH� WKH $� $JH VTXDUHG�
F $GGLWLRQDO FRQWURO YDULDEOHV LQ WKH VSHFLILFDWLRQ UHSRUWHG DUH�

2 RFFXSDWLRQ GXPP\� 3 (;3 LV SRWHQWLDO H[SHULHQFH� , VHFWRU RI DFWLYLW\�

LQGXVWU\� 8 XQLRQLVDWLRQ� ) ILUP FKDUDFWHULVWLFV� + SRVLWLRQ LQ WKH KRXVH�

KROG� * JHRJUDSKLFDO GXPPLHV� 7 WRZQ VL]H
G &RHIILFLHQWV UDQJH ZLWKLQ WKH WLPH SHULRG FRQVLGHUHG�
H 5HJUHVVLRQV DOVR FRQWURO IRU ¶IHPDOH RFFXSDWLRQDO LQWHQVLW\· �L�H� SURSRUWLRQ RI IH�

PDOHV LQ QDUURZO\ GHILQHG RFFXSDWLRQDO FDWHJRULHV��
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VXOWV�FRQFHUQLQJ�WKH�UHWXUQV�WR�KXPDQ�FDSLWDO�YDULDEOHV�DUH�LQ�SDUW
DIIHFWHG� E\� WKH� FKRLFHV�PDGH�� ,Q� RUGHU� WR� KLJKOLJKW� WKH� UDQJH� RI
HVWLPDWHV�REWDLQHG�LQ�WKHVH�HDUO\�FRQWULEXWLRQV��LQ�7DEOH���ZH�SUH�
VHQW�WKH�UHVXOWV�RI�SDUDPHWHU�HVWLPDWHV�OLPLWHG�WR�HGXFDWLRQ��H[SH�
ULHQFH� DQG� WHQXUH�� ,Q� WKLV� WDEOH�� HGXFDWLRQ� LV� PHDVXUHG� E\� WKH
QXPEHU� RI� \HDUV� UHTXLUHG� WR� FRPSOHWH� D� GHJUHH�� 7KH� VWXGLHV� WKDW
XVH�HGXFDWLRQ�GXPPLHV�UDWKHU�WKDQ�\HDUV�RI�VFKRROLQJ�DUH�UHSRUWHG
LQ�7DEOH���

6WDUWLQJ�ZLWK�WKH� LOOXVWUDWLRQ�RI�7DEOH����&DQQDUL��3HOOHJULQL�DQG
6HVWLWR� ������� LQYHVWLJDWH� DQG� GLVFXVV� PHWKRGRORJLFDO� DVSHFWV� RI
WKH� HDUQLQJV� IXQFWLRQ� DSSURDFK� DQG� WHVW� DPRQJ� GLIIHUHQW� IXQF�
WLRQDO�IRUPV�XVLQJ�D�%R[�&R[�WUDQVIRUPDWLRQ��7KHLU�ILQGLQJV�FRQ�
ILUP� WKH� UHVXOWV� E\� +HFNPDQ� DQG� 3RODFKHN� ������� WKDW� WKH� EHVW
HPSLULFDO� VSHFLILFDWLRQ�KDV� D� VHPL�ORJDULWKPLF� IRUP�� ,Q� WKHLU� JHQ�
HUDO�VSHFLILFDWLRQ�WKH\�XVH�GXPPLHV�WR�FRQWURO�IRU�LQGXVWU\��UHJLRQ�
WRZQ�VL]H��RFFXSDWLRQ��JHQGHU�DQG�SRVLWLRQ�LQ�WKH�KRXVHKROG��7KH\
DOVR� XVH� WKH� WZR�VWHS� +HFNPDQ� HVWLPDWLRQ� SURFHGXUH� WR� DGGUHVV
WKH� HQGRJHQRXV� VHOHFWLRQ� RI� LQGXVWU\�� 7KLV�PHWKRGRORJ\� LV� VWDQ�
GDUG� LQ� WKH� HPSLULFDO� OLWHUDWXUH� DQG� DSSOLHV� ZKHQ� VRPH� DWWULEXWH
�VXFK�DV� LQGXVWULDO�VHFWRU�� LV�QRW�DVVLJQHG�EXW�FKRVHQ�E\� LQGLYLGX�
DOV��$FFRUGLQJ� WR� WKHLU� HVWLPDWH�� RQH� DGGLWLRQDO� \HDU� RI� VFKRROLQJ
LQFUHDVHV�KRXUO\�HDUQLQJV�E\�����SHU�FHQW�

/XFLIRUD� �����E�� HVWLPDWHV� DQ� DXJPHQWHG� HDUQLQJV� HTXDWLRQ� E\
LQFOXGLQJ� ERWK� WKH� VWDQGDUG� KXPDQ� FDSLWDO� YDULDEOHV� DQG� WKH� IRO�
ORZLQJ� VHW� RI� ILUP� FKDUDFWHULVWLFV�� SURILWV� SHU� HPSOR\HH�� VDOHV� SHU
HPSOR\HH��YDOXH�DGGHG�SHU�HPSOR\HH�DQG� WKH� FDSLWDO�ODERXU� UDWLR�
+LV� UHVXOWV� VKRZ� WKDW� ODUJH� ILUPV� DQG� ILUPV� ZLWK� KLJKHU� FDSLWDO�
ODERXU� UDWLRV� SD\�� RQ� DYHUDJH�� PRUH� WKDQ� RWKHU� ILUPV�� +H� DOVR
VKRZV� WKDW� WKH�NH\�GHWHUPLQDQWV�RI�HDUQLQJV� DUH� VFKRROLQJ��SURG�
XFW� PDUNHW� VWUXFWXUH� DQG� WKH� ILUP
V� ILQDQFLDO� VWUXFWXUH�� +LV� HVWL�
PDWHG�UHWXUQ�WR�VFKRROLQJ� LV�����SHU�FHQW�SHU�\HDU�RI�VFKRRO��YHU\
FORVH�WR�WKH�YDOXH�IRXQG�LQ�WKH�SUHYLRXV�VWXG\�

%UXQHOOR� DQG� &ROXVVL� ������� XVH� %,� GDWD� IRU� ����� WR� HVWLPDWH
HDUQLQJV� IXQFWLRQV� E\� ILUP� VL]H�� 7KH\� FRQVLGHU� WKH� HQGRJHQRXV
DOORFDWLRQ�RI�ZRUNHUV�E\�ILUP�VL]H�E\�HVWLPDWLQJ�ERWK�D�SURELW�DQG
D� PXOWLQRPLDO� ORJLW�� WKDW� LQFOXGHV� VHOI�HPSOR\PHQW� DV� DQ� RSWLRQ�
DQG� HVWLPDWH� HDUQLQJV� IXQFWLRQV� E\� ILUP� VL]H� DIWHU� LQFOXGLQJ� WKH
HVWLPDWHG�LQYHUVH�0LOOV
�UDWLR�WR�FRUUHFW�IRU�WKH�HQGRJHQRXV�VHOHF�
WLRQ�RI�ILUP�VL]H�E\�HPSOR\HHV��2QH�ILQGLQJ�RI�WKH�VWXG\�LV�WKDW�WKH
UHWXUQV� WR� HGXFDWLRQ� DUH� KLJKHU� IRU� ZRUNHUV� HPSOR\HG� LQ� ILUPV
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ZLWK�PRUH�WKDQ�����HPSOR\HHV��LQ�WKH�UDQJH�RI���WR���SHU�FHQW�SHU
\HDU�� WKDQ� IRU� ZRUNHUV� HPSOR\HG� E\� ILUPV� ZLWK� IHZHU� HPSOR\HHV
�LQ� WKH� UDQJH� RI� �� WR� �� SHU� FHQW��� 7KH\� DOVR� ILQG� WKDW� LQGLYLGXDOV
ZLWK� KLJKHU� HGXFDWLRQDO� DWWDLQPHQW� DUH� PRUH� OLNHO\� WR� ZRUN� LQ
ODUJHU�ILUPV�DQG�OHVV�OLNHO\�WR�EH�VHOI�HPSOR\HG�

7KH�RWKHU�VWXGLHV�LQ�WKH�WDEOH�REWDLQ�HVWLPDWHV�RI�WKH�UHWXUQV�WR
HGXFDWLRQ�UDQJLQJ� IURP� WKH� UHODWLYHO\� ORZ���SHU�FHQW� IRU�PDOHV� LQ
*KLGRQL� ������� WR� WKH� UHODWLYHO\� KLJK� �� SHU� FHQW� IRU� PDOHV� E\
%LDJLROL� �������� 7KHVH� GLIIHUHQFHV� DUH� GULYHQ�� DW� OHDVW� LQ� SDUW�� E\
GLIIHUHQFHV�LQ�WKH�GDWD�EHLQJ�XVHG��2QH�LQWHUHVWLQJ�IHDWXUH�RI�WKHVH
HVWLPDWHV�LV�WKDW�LQ�D�QXPEHU�RI�FDVHV�WKH�PDUJLQDO�UHWXUQ�WR�HGX�
FDWLRQ�LV�KLJKHU�IRU�IHPDOHV�WKDQ�IRU�PDOHV�

7DEOH���� (VWLPDWLRQ�UHVXOWV�IURP�2/6�UHJUHVVLRQV

9DULDEOHVD
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'XVWPDQQ
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� ���� ���� ���� ��� ����� 3ULYDWH

VHFWRU

2H

1RWHV� $OO WKH SDUDPHWHUV DUH VLJQLILFDQW DW WKH �� OHYHO�
D 6 OHYHO RI HGXFDWLRQ� ([S ([SHULHQFH� ([S� ([SHULHQFH VTXDUHG� 7 

WHQXUH� 7� WHQXUH VTXDUHG� $ DJH� $� DJH VTXDUHG�
E /HYHOV RI HGXFDWLRQ� ,� 3ULPDU\� ,,� -XQLRU +LJK� ,,,� 6HFRQGDU\� ,9�

7HUWLDU\�
F 6HH IRRWQRWH F LQ 7DEOH ��
G 0DQDFRUGD XVHV � DJH UDQJHV UDWKHU WKDQ DJH� 1RVFKRRO LV LQ WKH FRQ�

VWDQW WHUP� 1 LQ WKH FROXPQ RI VXE�VDPSOHV PHDQV 1RUWK� 6 PHDQV

6RXWK� 7KH WDEOH JLYHV WKH SDUDPHWHU UDQJH ZLWKLQ WKH WLPH SHULRG FRQ�

VLGHUHG�
H 3ULPDU\ VFKRRO LQ WKH FRQVWDQW WHUP�
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7XUQLQJ�WR�7DEOH����WKDW� OLVWV�VWXGLHV�XVLQJ�HGXFDWLRQDO�GXPPLHV�
%UXQHOOR�DQG�'XVWPDQQ��������HVWLPDWH��JURVV��HDUQLQJV�LQ�WKH�SUL�
YDWH� DQG�SXEOLF� VHFWRUV� LQ� ,WDO\� DQG�*HUPDQ\� DQG� H[SOLFLWO\�PRGHO
WKH�VHOHFWLRQ�RI�HPSOR\HHV�WR�HDFK�VHFWRU��7KH\�XVH�WKH�VDPH�VHW�RI
UHJUHVVRUV�LQ�WKH�WZR�FRXQWULHV�DQG�SURGXFH�D�VWDQGDUG�2D[DFD�GH�
FRPSRVLWLRQ� RI� HDUQLQJV� GLIIHUHQWLDOV�� 7KHUH� DUH� WZR� LQWHUHVWLQJ
ILQGLQJV��ILUVW��WKH�UHWXUQV�WR�HGXFDWLRQ�LQ�,WDO\�DUH�ODUJHU�LQ�WKH�SUL�
YDWH� VHFWRU� WKDQ� LQ� WKH� SXEOLF� VHFWRU�� HVSHFLDOO\� IRU� WHUWLDU\� HGXFD�
WLRQ��,Q�SDUWLFXODU��WKH\�HVWLPDWH�WKDW�IRXU�\HDUV�RI�FROOHJH�DGG�PRUH
WKDQ� ���SHUFHQWDJH� SRLQWV� WR� WKH� H[SHFWHG� UHWXUQV� WR� HGXFDWLRQ� LQ
WKH� SULYDWH� VHFWRU��ZKLFK� LV� HTXLYDOHQW� WR� DERXW� �� SHU� FHQW� D� \HDU�
([SHFWHG�UHWXUQV�LQ�WKH�SULYDWH�VHFWRU�DUH�ORZHU�IRU�XSSHU�VHFRQGDU\
HGXFDWLRQ�WKDW�DGGV�DERXW����SHUFHQWDJH�SRLQWV�LQ���\HDUV�RI�VFKRRO
�OHVV�WKDQ���SHU�FHQW�SHU�\HDU���6HFRQG��WKHUH�LV�VRPH�HYLGHQFH�WKDW
WKH�HVWLPDWHG�HDUQLQJV�SURILOHV�DUH�QRW�YHU\�VWDEOH�RYHU�WLPH�

0DQDFRUGD� ������� LQYHVWLJDWHV� WKH� HYROXWLRQ� RI� UHJLRQDO� ZDJH
GLIIHUHQWLDOV�IURP������WR������DQG�VWXGLHV�WKH�LPSDFW�RI�SHUVRQDO
FKDUDFWHULVWLFV� RQ� WKHVH� GLIIHUHQWLDOV�� ,Q� WKH� WDEOH� ZH� UHSRUW� WKH
UDQJH�RI�HVWLPDWHV��PLQ�PD[��IRU�WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ�
VHSDUDWLQJ�RXW�WKH�UHWXUQV�LQ�WKH�1RUWK�DQG�WKH�6RXWK�RI�,WDO\��7KH
HPSLULFDO�HYLGHQFH�VKRZV�WKDW�WKH�UHWXUQV�WR�HGXFDWLRQ�DUH�KLJKHU
LQ� WKH�1RUWKHUQ� UHJLRQV� IRU� ORZHU� HGXFDWLRQ� OHYHOV� DQG� ORZHU� IRU
KLJKHU�HGXFDWLRQDO�DWWDLQPHQW�OHYHOV�DQG�WKDW�WKHVH�GLIIHUHQFHV�DUH
VWDWLVWLFDOO\�VLJQLILFDQW�

7DEOH���DQG�7DEOH�$��RI�WKH�$SSHQGL[�DUH�GHYRWHG�WR�WKH�VHFRQG
JHQHUDWLRQ�RI�VWXGLHV� WKDW�XVH� LQVWUXPHQWDO�YDULDEOH�PHWKRGV� WR�HV�
WLPDWH� UHWXUQV� WR� HGXFDWLRQ��7KH� LGHD� LV� VLPSOH�� ,I� LQGLYLGXDO� HDUQ�
LQJV� DUH� DIIHFWHG� ERWK� E\� PHDVXUHG� DELOLW\� �HGXFDWLRQ�� DQG� XQRE�
VHUYHG�DELOLW\�� WKHQ�JLYHQ� WKDW�REVHUYHG� DQG�XQREVHUYHG� DELOLW\� DUH
FRUUHODWHG�WKH�VWDQGDUG�HVWLPDWHV�RI�UHWXUQV�WR�HGXFDWLRQ�DUH�ELDVHG�
7KH�ELDV�FDQ�EH�DYRLGHG�LI�WKHUH�DUH�YDOLG�LQVWUXPHQWV�WKDW�DUH�FRU�
UHODWHG�ZLWK�HGXFDWLRQ�DQG�XQFRUUHODWHG�ZLWK�HDUQLQJV��:KHQ�DELOLW\
LV�WLPH�LQYDULDQW��WKH�ELDV�FDQ�DOVR�EH�DYRLGHG�E\�XVLQJ�ORQJLWXGLQDO
GDWD�� WKDW� IROORZ� LQGLYLGXDOV� RYHU� WLPH�� DQG� E\� WDNLQJ� ILUVW� GLIIHU�
HQFHV�ZKLFK�GLIIHUHQFH�RXW�WKH�IL[HG�LQGLYLGXDO�HIIHFWV�

7DEOH�$��RI�WKH�$SSHQGL[� OLVWV�WKH�H[SODQDWRU\�YDULDEOHV�XVHG� LQ
WKHVH� VWXGLHV�� LQFOXGLQJ� WKH� LQVWUXPHQWV� XVHG�� ZKHUHDV� 7DEOH� �
VKRZV�WKH�NH\�HVWLPDWHG�FRHIILFLHQWV��VHSDUDWHO\�IRU�VWXGLHV�XVLQJ�,9
HVWLPDWHV� DQG� IRU� VWXGLHV� XVLQJ� SDQHO� GDWD�� &DQQDUL� DQG�'·$OHVVLR
�������XVH�IDPLO\�EDFNJURXQG�YDULDEOHV��PRWKHU��IDWKHU��WKH�VSRXVH·V
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DJH� DQG� HGXFDWLRQ�� WR� LQVWUXPHQW� HGXFDWLRQ��PHDVXUHG� E\� \HDUV� RI
HGXFDWLRQ�� )DPLO\� EDFNJURXQG� LV� D� YDOLG� LQVWUXPHQW� LI� LW� DIIHFWV
ZDJHV� RQO\� LQGLUHFWO\�� E\� DIIHFWLQJ� HGXFDWLRQDO� DFKLHYHPHQW�� 7KH\
VKRZ�WKDW�WKH�,9�HVWLPDWHV�RI�UHWXUQV�WR�HGXFDWLRQ�DUH�VLJQLILFDQWO\
KLJKHU�WKDQ�WKH�2/6�HVWLPDWHV�� WKXV�FRQILUPLQJ�WKH�VWDQGDUG�UHVXOW
LQ� WKH� OLWHUDWXUH� �VHH� &DUG�� ������ IRU� D� UHYLHZ��� 6LPLODU� UHVXOWV� DUH
REWDLQHG�E\�&ROXVVL���������ZKR�XVHV�,9�PHWKRGV�DQG�D�VLPLODU�VHW
RI� LQVWUXPHQWV� �PRWKHU
V� DQG� IDWKHU·V� DJH� DQG� HGXFDWLRQ� DQG� D
GXPP\� LQGLFDWLQJ� ZKHWKHU� RU� QRW� WKH� LQGLYLGXDO� ZHQW� WR� VFKRRO
GXULQJ�WKH�\HDUV�����²����GXULQJ�DQG�MXVW�DIWHU�WKH�ODVW�ZDU��

7DEOH���� (VWLPDWLRQ�UHVXOWV�IURP�,9�UHJUHVVLRQV

9DULDEOHVD
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7DEOH���� �FRQWLQXHG�
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1RWHV� D 6 VFKRROLQJ LQ \HDUV� ([S H[SHULHQFH� ([S� H[SHULHQFH VTXDUHG�

7 WHQXUH� $ DJH� $� DJH VTXDUHG�
E (TXDWLRQ DXJPHQWHG E\� , VHFWRU RI DFWLYLW\� ,QGXVWU\� * JHRJUDSKLFDO

GXPPLHV� 3 ([S LV SRWHQWLDO H[SHULHQFH� 2 RFFXSDWLRQDO UDQN�
F &DQQDUL 	 '·$OHVVLR ������ FRQVLGHU WKUHH VHSDUDWH VXE�VDPSOHV� PDOH

IXOO�WLPH IXOO�\HDU HPSOR\HHV LQ WKH ��������� SDQHO ���� REV�� PDOH

IXOO�WLPH IXOO�\HDU HPSOR\HHV DJHG IURP �� WR ��� VWLOO OLYLQJ ZLWK WKHLU

SDUHQWV ���� REV�� ���� KRXVHKROG KHDGV \RXQJHU WKDQ �� ����� REV�
G )� IHPDOHV� 0� PDOHV�
H &DQQDUL 	 '·$OHVVLR HVWLPDWH DOWHUQDWLYH VSHFLILFDWLRQV� XVLQJ HLWKHU

([S RU $JH�
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)ODEEL� �������DOVR�XVHV�,9�PHWKRGV� WR�FKHFN� WKH� UREXVWQHVV�RI
WKH� IUHTXHQW� ILQGLQJ� WKDW� IHPDOH� UHWXUQV� WR� VFKRROLQJ� DUH� KLJKHU
WKDQ� PDOH� UHWXUQV�� +H� XVHV� WZR� H[RJHQRXV� HYHQWV�� SURYLQFH� �L�H�
SURYLQFH�RI�ELUWK��DQG�UHIRUP��L�H��WKH�UHIRUP�RI�WKH�,WDOLDQ�VFKRRO�
LQJ� V\VWHP� RI� ������ DV� LQVWUXPHQWV� RI� VFKRROLQJ� DQG� ILQGV� WKDW�
DIWHU�FRQWUROOLQJ�IRU�WKH�HQGRJHQHLW\�RI�HGXFDWLRQ��PHQ�WXUQ�RXW�WR
KDYH� KLJKHU� UHWXUQV� WR� VFKRROLQJ� WKDQ� ZRPHQ�� %UXQHOOR� DQG
0LQLDFL� �������FRPELQH�ERWK� H[RJHQRXV� HYHQWV� �WKH������ UHIRUP
DQG�WKH������UHIRUP�RI�DFFHVV� WR�FROOHJH��DQG� IDPLO\�EDFNJURXQG
YDULDEOHV� DV� LQVWUXPHQWV� DQG� ILQG� WKDW� WKH� HVWLPDWHG� UHWXUQ� WR
VFKRROLQJ� LV� KLJKHU� ZLWK� ,9� HVWLPDWHV�� 0RUH� LQ� GHWDLO�� WKH\� ILQG
WKDW�WKH�XVH�RI�LQVWUXPHQWDO�YDULDEOHV� LQFUHDVHV�E\�FORVH�WR����SHU
FHQW�WKH�HVWLPDWHG�PDUJLQDO�UHWXUQ�WR�VFKRROLQJ�

%UXQHOOR�DQG�0LQLDFL� �������XVH� WKH�PHWKRGRORJ\�GLVFXVVHG�E\
9HOOD�DQG�*UHJRU\��������DQG�+DUPRQ�DQG�:DONHU��������DQG�DS�
SO\� LW� WR�FURVV�VHFWLRQDO�%,�GDWD� IRU� ����� DQG������ �L�H�� WKH� ODWHVW
DYDLODEOH� VXUYH\��� 7KHLU� WHFKQLTXH� FRQVLVWV� RI� WZR� VWDJHV�� ,Q� WKH
ILUVW� VWDJH�� WKH\� HVWLPDWH� WKH� DVVLJQPHQW� RI� LQGLYLGXDOV� WR� HGXFD�
WLRQDO�DWWDLQPHQW�OHYHOV�XVLQJ�DQ�RUGHUHG�SURELW�PRGHO��,Q�WKH�VHF�
RQG� VWDJH�� WKH\� DXJPHQW� WKH� VWDQGDUG� HDUQLQJV� IXQFWLRQ�ZLWK� WKH
HVWLPDWHG� VFRUH� DQG� DSSO\� 2/6�� 7KH\� XVH� HGXFDWLRQDO� GXPPLHV
DQG�ILQG�WKDW�2/6�VLJQLILFDQWO\�XQGHUHVWLPDWHV�WKH�UHWXUQV�WR�HGX�
FDWLRQ�� 7KLV� VWXG\� DOVR� XVHV� SDQHO� GDWD� IRU� WKH� \HDUV� ������ ����
DQG� ����� DQG� ILQGV� WKDW� ZDJH� GLIIHUHQWLDOV� E\� HGXFDWLRQ� LQFUHDVH
ZLWK� LQGLYLGXDO� DJH��7KLV� UHVXOW� LQGLFDWHV� WKDW� HGXFDWLRQ�JHQHUDWHV
SHUPDQHQW�DQG�LQFUHDVLQJ�HDUQLQJV�GLIIHUHQWLDOV�

7R� FRQFOXGH�� WKH� DYDLODEOH� ,9� HVWLPDWHV� RI� UHWXUQV� WR� \HDUV� RI
VFKRROLQJ�UDQJH�LQ�WKLV�OLWHUDWXUH�IURP�����SHU�FHQW�LQ�%UXQHOOR�DQG
0LQLDFL� WR�����SHU�FHQW� IRU�PDOHV� DQG�����SHU� FHQW� IRU� IHPDOHV� LQ
)ODEEL�� WR� ���� SHU� FHQW� LQ� &DQQDUL� DQG�'·$OHVVLR�� DQG� WR� ���� SHU
FHQW� LQ� &ROXVVL�� (VWLPDWHG� UHWXUQV� DUH� ORZHU� ZKHQ� ORQJLWXGLQDO
GDWD�DUH�XVHG��,Q�SDUWLFXODU��&DQQDUL�DQG�'·$OHVVLR��������ILQG�WKDW
WKH�H[SHFWHG�UHWXUQ�IURP�DQ�DGGLWLRQDO�\HDU�RI�VFKRROLQJ�FDQ�EH�DV
ORZ� DV� �� SHU� FHQW��:LWK� WKH� H[FHSWLRQ� RI� )ODEEL�� WKH� SHUFHQWDJH
JDS� EHWZHHQ� ,9� DQG� 2/6� HVWLPDWHV� LQ� WKHVH� VWXGLHV� UDQJHV� EH�
WZHHQ����DQG����SHU�FHQW��VOLJKWO\�ORZHU�WKDQ�IRU�WKH�86��ZKHUH�LW
UDQJHV�IURP����SHU�FHQW�WR����SHU�FHQW��VHH�&DUG��������

8VLQJ� \HDUV� RI� VFKRROLQJ� DV� D� PHDVXUH� RI� DFFXPXODWHG� KXPDQ
FDSLWDO�FDQ�EH�RYHUO\�UHVWULFWLYH�ZKHQ�PDUJLQDO�UHWXUQV�DUH�QRW�FRQ�
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VWDQW� EXW� YDU\�ZLWK� WKH� OHYHO� RI� VFKRROLQJ�� $V� VKRZQ� LQ� )LJXUH� ��
HPSLULFDO�HVWLPDWHV�E\�%UXQHOOR�DQG�0LQLDFL��������VXJJHVW�WKDW�WKH
DYHUDJH�H[SHFWHG�UHWXUQ�IURP�D�\HDU�RI�WHUWLDU\�HGXFDWLRQ�LV�����SHU
FHQW��PXFK� KLJKHU� WKDQ� WKH� H[SHFWHG� UHWXUQ� IURP� D� \HDU� LQ� XSSHU
VHFRQGDU\� VFKRRO� ����� SHU� FHQW�� DQG� LQ� MXQLRU� KLJK� VFKRRO� ��� SHU
FHQW��

$�FXUVRU\�FRPSDULVRQ�ZLWK�WKH�HVWLPDWHG�UHWXUQV�WR�VFKRROLQJ�LQ
WKH� 8QLWHG� 6WDWHV� VKRZV� WKDW� WKH� UHWXUQV� HVWLPDWHG� IRU� ,WDO\� DUH
VHQVLEO\� ORZHU�� $FFRUGLQJ� WR� &DUG� �������� ,9� HVWLPDWHV� RI� WKH
PDUJLQDO� UHWXUQ� WR� D� \HDU� RI� HGXFDWLRQ� LQ� WKH�86� UDQJH� IURP� ���
SHU�FHQW�WR�RYHU����SHU�FHQW�

)LJXUH��� 0DUJLQDO�UHWXUQV�WR�DGGLWLRQDO� OHYHOV�RI�HGXFD�
WLRQ�LQ�,WDO\�LQ�����
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1RWH� ([FOXGHG HGXFDWLRQ FDWHJRU\� HOHPHQWDU\ RU OHVV�

6RXUFH� %UXQHOOR DQG 0LQLDFL ������
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5 Changes over time in the estimated
returns to education

,V� WKHUH� DQ\� HYLGHQFH� WKDW� WKH� HVWLPDWHG� �SULYDWH�� UHWXUQV� WR� HGX�
FDWLRQ�KDYH�FKDQJHG�RYHU�WLPH"�,Q�D�VWXG\�FDUULHG�RXW�LQ�WKH�HDUO\
����V�� 6HVWLWR� ������� HVWLPDWHV� WKH� UHWXUQV� WR� \HDUV� RI� HGXFDWLRQ
XVLQJ�WKH�%,�GDWDVHW�IRU�WKH�SHULRG������WR�������$V�LOOXVWUDWHG�LQ
)LJXUH����KH�ILQGV�HYLGHQFH�WKDW�WKHVH�UHWXUQV�KDYH�PLOGO\�GHFOLQHG
RYHU�WLPH��DQG�HVSHFLDOO\�VR�LQ�������:KHWKHU�WKHVH�GLIIHUHQFHV�DUH
VLJQLILFDQW�UHPDLQV��KRZHYHU��DQ�RSHQ�LVVXH� LQ�WKH�DEVHQFH�RI�VWD�
WLVWLFDO�FRQILGHQFH�LQWHUYDOV�DERXW�WKH�HVWLPDWHG�SDUDPHWHUV�

0DQDFRUGD��������SUHVHQWV�HVWLPDWHV�RYHU�WLPH�RI�WKH�UHWXUQV�WR
FROOHJH� HGXFDWLRQ� LQ� WKH�1RUWKHUQ� DQG� 6RXWKHUQ� UHJLRQV� RI� ,WDO\�
$V� LOOXVWUDWHG� LQ�)LJXUH� ��� WKHUH� LV� VRPH� HYLGHQFH� RI� D� GHFOLQH� LQ
WKHVH�UHWXUQV� LQ�WKH�1RUWK��5HWXUQV� LQ�WKH�6RXWK�DUH�PRUH�RU� OHVV

)LJXUH��� 5HWXUQV�WR�HGXFDWLRQ�LQ�,WDO\�����������
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)LJXUH��� 3HUFHQWDJH� RI� UHWXUQV� WR� WHUWLDU\� HGXFDWLRQ�
1RUWK�YV�6RXWK
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IODW�� ,Q�FRQWUDVW��(ULFNVRQ�DQG� ,FKLQR� ������� ILQG� WKDW� UHWXUQV�HV�
WLPDWHG�IRU�PDOHV�DQG�IHPDOHV�KDYH�PLOGO\�LQFUHDVHG�RYHU�WKH�\HDUV
�VHH�)LJXUH����

6 Concluding remarks

$SSOLHG� UHVHDUFK�RQ� WKH�HFRQRPLF�HIIHFWV�RI�HGXFDWLRQ�KDV�PDGH
VLJQLILFDQW�SURJUHVV�LQ�UHFHQW�\HDUV�ERWK�LQ�WHUPV�RI�GDWD�XVHG�DQG
PHWKRGRORJ\� HPSOR\HG�� ,Q� WKLV� VWXG\� ZH� KDYH� UHYLHZHG� WKH� OLW�
HUDWXUH�RQ� WKH� UHWXUQV� WR�HGXFDWLRQ� IRU� WKH� ,WDOLDQ� ODERXU�PDUNHW�
(DUO\�VWXGLHV�ZHUH�PDLQO\�EDVHG�RQ�XQUHSUHVHQWDWLYH�GDWD�VHWV�DQG
KDG� FOHDU�PHWKRGRORJLFDO� OLPLWDWLRQV��0RUH� UHFHQW� UHVHDUFK�� FRQ�
YHUVHO\��KDV�XVHG�QDWLRQDOO\� UHSUHVHQWDWLYH�GDWD� DQG�PRUH� VXLWDEOH
HFRQRPHWULF�WHFKQLTXHV��WKXV�SURYLGLQJ�PRUH�UHOLDEOH�UHVXOWV�

7KH�JHQHUDO�SLFWXUH� WKDW�HPHUJHV� IURP� WKH� ,WDOLDQ�HPSLULFDO� OLWHUD�
WXUH�VKRZV�D�VXEVWDQWLDO�VWDELOLW\�LQ�WKH�UHWXUQV�WR�HGXFDWLRQ�RYHU�WLPH
DQG��FHWHULV�SDULEXV��PRGHUDWH�HDUQLQJV�GLIIHUHQWLDOV�DFURVV�GLIIHUHQW�HGX�
FDWLRQDO� OHYHOV��7KH� UHVXOWV� DOVR� SRLQW� WR� WKH� H[LVWHQFH� RI� VXEVWDQWLDO
GLVSHUVLRQ�RI�UHWXUQV�DFURVV�YDULRXV�JURXSV�RI�LQGLYLGXDOV��5HWXUQV�WR
HGXFDWLRQ� LQ� ,WDO\� DSSHDU� WR�GLIIHU�E\� JHQGHU�� E\� VHFWRU� �SXEOLF�� SUL�
YDWH�� DQG�E\� UHJLRQ� �1RUWK��6RXWK��� ,Q�SDUWLFXODU�� WKHUH� LV� VRPH�HYL�
GHQFH� WKDW� WKH�UHWXUQV�DUH�KLJKHU� IRU� IHPDOHV� DV�FRPSDUHG� WR�PDOHV�
7KLV�GLIIHUHQFH��KRZHYHU��VLJQLILFDQWO\�GHFOLQHV�ZKHQ�WKH�HQGRJHQHLW\
RI�HGXFDWLRQDO�FKRLFH�LV�H[SOLFLWO\�WDNHQ�LQWR�DFFRXQW��$OVR��LW�HPHUJHV
WKDW�WKH�SULYDWH�VHFWRU�JUDQWV�KLJKHU�HGXFDWLRQDO�ZDJH�SUHPLD�DV�FRP�
SDUHG�WR�WKH�SXEOLF�VHFWRU��HVSHFLDOO\� IRU� WHUWLDU\�HGXFDWLRQ��5HJLRQDO
GLIIHUHQFHV�XQGHUOLQH�KLJKHU� UHWXUQV� LQ�1RUWKHUQ� UHJLRQV�SDUWLFXODUO\
IRU�ORZHU�HGXFDWLRQDO�OHYHOV�

)LQDOO\��DV�VXJJHVWHG�E\�WKRVH�VWXGLHV�KDYLQJ�XVHG�,9�HVWLPDWLRQ
WHFKQLTXHV� DQG� SDQHO� GDWD�� LW� DSSHDUV� WKDW� XQELDVHG� HVWLPDWHV� RI
UHWXUQV� DUH� KLJKHU� WKDQ� VXJJHVWHG� E\� WKH� ILUVW� JHQHUDWLRQ� VWXGLHV�
WKRXJK� VWLOO� ORZHU� WKDQ� WKRVH� JHQHUDOO\� UHSRUWHG� IRU� WKH�86�� 7KH
DERYH�HYLGHQFH�KDV�IUHTXHQWO\�EHHQ�H[SODLQHG�E\�UHIHUULQJ�WR�LQVWLWX�
WLRQDO� DVSHFWV� WKDW� FKDUDFWHULVH� WKH� HGXFDWLRQDO� V\VWHP� DQG� ZDJH
IRUPDWLRQ� LQ� ,WDO\�� ,Q� SDUWLFXODU�� LW� KDV� EHHQ� DUJXHG� WKDW� WKH
SUHYDOHQFH�RI�ERWK�ZLGHVSUHDG�SXEOLF�HGXFDWLRQ�DQG�QDWLRQDO�FRO�
OHFWLYH�DJUHHPHQWV�VLJQLILFDQWO\�FRQWULEXWHG�WR�VKDSH�WKH�VWUXFWXUH
RI�WKH�UHWXUQV�DQG�WR�UHGXFH�ZDJH�GLVSHUVLRQ�
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Appendix

7DEOH�$��� 6SHFLILFDWLRQ� DQG� YDULDEOHV� XVHG� LQ� 2/6� HVWL�
PDWLRQV

$XWKRUV �\HDU�

9DULDEOHV $QWRQHOOL

������

%LDJLROL

������

*KLGRQL

������

&DQQDUL

3HOOHJULQL

6HVWLWR

������

6HVWLWR

������

������

/XFLIRUD

5HLOO\

������

'HSHQGHQW

YDULDEOH

XVHG

/RJ RI

DQQXDO

HDUQLQJV

/RJ RI

DQQXDO

HDUQLQJV

/RJ RI

PRQWKO\

HDUQLQJV

/RJ RI

QHW

DQQXDO

HDUQLQJV

/RJ RI

QHW

DQQXDO

HDUQLQJV

/RJ RI

JURVV DFWXDO

\HDUO\

HDUQLQJV

*HQGHU [

$JH [

$JH 6TXDUHG [

<HDU 2I (GXFDWLRQ [ [ [ [ [ [

/HYHOV 2I (GXFDWLRQ [ [

3RWHQWLDO ([SHULHQFH� [ [ [ [

3RWHQWLDO ([SHULHQFH

6TXDUHG

[ [ [ [

([SHULHQFH [ [ [

([SHULHQFH 6TXDUHG [ [ [

7HQXUH [

7HQXUH 6TXDUHG [

-RE 4XDOLILFDWLRQ [ [ [ [ [ [

6HFWRU

3XEOLF�3ULYDWH

[

)LUP VL]H [

5HJLRQ [ [

6HFWRU RI DFWLYLW\�

,QGXVWU\

[ [ [

2WKHU [ [ [ [

1RWH������3RWHQWLDO H[SHULHQFH  >$JH ² \HDUV RI VFKRROLQJ ² �@
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7DEOH�$��� �FRQWLQXHG�

$XWKRUV �\HDU�

9DULDEOHV /XFLIRUD

�����E�

(ULFNVRQ

,FKLQR

������

%UXQHOOR

'XVW�

PDQQ

������

0DQD�

FRUGD

������

%UXQHOOR

&ROXVVL

������

/XSL

2UGLQH

������

%UXQHOOR

0LQLDFL

������

'HSHQGHQW

YDULDEOH

XVHG

/RJ RI

JURVV

DQQXDO

HDUQLQJV

/RJ RI

QHW

DQQXDO

HDUQLQJV

/RJ RI

QHW

KRXUO\

ZDJH

/RJ RI

QHW

DQQXDO

HDUQLQJV

/RJ RI

QHW

KRXUO\

ZDJH

/RJ RI

QHW

KRXUO\

ZDJH

/RJ RI

QHW

KRXUO\

ZDJH

*HQGHU [ [

$JH [ [ [

$JH 6TXDUHG [ [

<HDU 2I (GXFDWLRQ [ [ [ [

/HYHOV 2I (GXFDWLRQ [ [ [

3RWHQWLDO ([SHULHQFH� [ [ [

3RWHQWLDO ([SHULHQFH

6TXDUHG

[ [ [

([SHULHQFH [

([SHULHQFH 6TXDUHG

7HQXUH [

7HQXUH 6TXDUHG

-RE 4XDOLILFDWLRQ [ [ [ [

6HFWRU

3XEOLF�3ULYDWH

[ [

)LUP VL]H [ [

5HJLRQ [ [ [

6HFWRU RI DFWLYLW\�

,QGXVWU\

[ [ [ [

2WKHU [ [ [ [ [ [

1RWH������3RWHQWLDO H[SHULHQFH  >$JH ² \HDUV RI VFKRROLQJ ² �@
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7DEOH�$��� 9DULDEOHV�LQFOXGHG�LQ�WKH�,9�HVWLPDWLRQV

&DQQDUL 	

'·$OHVVLR

������

)ODEEL

������

&ROXVVL

������

%UXQHOOR

	 0LQLDFL

������

%UXQHOOR

	 0LQLDFL

������

9DULDEOHV�

'HSHQGHQW YDULDEOH ORJ KRXUO\

QHW ZDJH

ORJ DQQXDO

QHW HDUQLQJV

ORJ KRXUO\

QHW ZDJH

ORJ KRXUO\

QHW ZDJH

ORJ KRXUO\

QHW ZDJH

$JH [ [ [ [

$JH 6TXDUHG [ [ [ [

0DULWDO 6WDWXV [

<HDUV 2I (GXFDWLRQ [ [ [ [

/HYHO 2I (GXFDWLRQ [

3RWHQWLDO ([SHULHQFH� [ [

3RWHQWLDO ([SHULHQFH 6TXDUHG [ [

([SHULHQFH [

([SHULHQFH 6TXDUHG [

7HQXUH [ [

-RE 4XDOLILFDWLRQ [ [

+RXUV :RUNHG ,Q $ :HHN [ [

)LUP 6L]H [

5HJLRQ [ [ [ [ [

7RZQ 6L]H [ [ [ [

6HFWRU 2I $FWLYLW\� ,QGXVWU\ [ [

3RVLWLRQ ,Q 7KH +RXVHKROG [

2WKHU [ [ [

,QVWUXPHQWDO YDULDEOHV�

$JH [ [ [

$JH 6TXDUHG [

)DWKHU·V 6FKRRO 'HJUHH

�<HDUV�

[ [

0RWKHU·V 6FKRRO 'H�

JUHH�<HDUV�

[ [

)DWKHU·V 6FKRROLQJ [ [

0RWKHU·V 6FKRROLQJ [ [

0RWKHU·V $JH [

)DWKHU·V $JH [

3DUWQHU·V $JH [

3DUWQHU·V <HDUV 2I 6FKRRO [

)DWKHU·V 2FFXSDWLRQ [ [

0RWKHU·V 2FFXSDWLRQ [ [

5HIRUP [ [ [

3URYLQFHV [

1RWH�����3RWHQWLDO H[SHULHQFH  >$JH ² \HDUV RI VFKRROLQJ ² �@


