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1 Introduction

7KH�REMHFW�RI�WKLV�VWXG\�LV�WR�FRPSDUH�UHVXOWV�RQ�WKH�GHWHUPLQDQWV
RI�HDUQLQJV�DFURVV�D�VSHFWUXP�RI�VWXGLHV��3UHYLRXV�UHVHDUFK�VROHO\
IRFXVHG�RQ�WKH�WRSLF�KDV�EHHQ�VFDUFH�XS�WR�WKH�����V��EXW�WKH�UH�
FHQW� HPHUJHQFH� RI� D� QXPEHU� RI� FRPSUHKHQVLYH� GDWD� VHWV� KDV� DO�
ORZHG�D�UHODWLYH�UHELUWK�RI�WKH�WRSLF�

7KH� VWXGLHV� UHYLHZHG� GLIIHU� LQ� WKHLU� REMHFWLYHV�� )RU� H[DPSOH�
'HQQ\�HW� DO�� ������� H[SORUH� WKH� HIIHFWV�RI� FRJQLWLYH� VNLOOV� RQ� ODERXU
PDUNHW�HDUQLQJV��&DOODQ�DQG�:UHQ��������H[DPLQH� WKH�GLIIHUHQWLDO
LQ�PDOH�DQG�IHPDOH�HDUQLQJV�DQG�&DOODQ�DQG�+DUPRQ��������LQYHV�
WLJDWH� DOWHUQDWLYH� ZDJH� VSHFLILFDWLRQV�� VXFK� DV� LQVWUXPHQWDO� YDUL�
DEOHV��'HVSLWH� WKH� GLIIHUHQW� REMHFWLYHV� WKH� DERYH� VWXGLHV� HVWLPDWH
WKH� UHWXUQ� WR� D� \HDU·V� HGXFDWLRQ� DW� DURXQG� �� SHU� FHQW�� 6LPLODUO\�
'HQQ\� DQG�+DUPRQ� �������� %DUUHWW� HW� DO�� ������� DQG� &DOODQ� DQG
+DUPRQ� �������SURYLGH� HYLGHQFH� WKDW� WKH�PDUJLQDO� HIIHFW� RI� KLJKHU
TXDOLILFDWLRQV�LV�LQFUHDVLQJ�LQ�WKH�OHYHO�RI�WKRVH�TXDOLILFDWLRQV��7KLV
PLJKW�DSSHDU�DW�ILUVW�JODQFH�WR�LPSO\�D�IRUP�RI�LQFUHDVLQJ�UHWXUQV�
+RZHYHU��DV� LW�GRHV�QRW� WDNH� LQWR�DFFRXQW� WKH�QXPEHU�RI�\HDUV� LW
WDNHV� WR� ILQLVK� WKHVH� TXDOLILFDWLRQV�� LW� GRHV� QRW� LPSO\� LQFUHDVLQJ
UHWXUQV�WR�\HDUV�RI�HGXFDWLRQ�

7KH�IROORZLQJ�SDSHUV��XQIRUWXQDWHO\��GR�QRW�JLYH�XV�D�FRPSDUL�
VRQ� DFURVV�ZRUNHU� JURXSV�� IRU� LQVWDQFH� SULYDWH� YHUVXV� SXEOLF� HP�
SOR\HHV�RU�WHQXUH�LQGXFHG�ZDJH�HIIHFWV��EXW�VRPH�VWXGLHV�DOORZ�XV
WR�GLIIHUHQWLDWH�EHWZHHQ�PDOHV�DQG�IHPDOHV��,Q�VXFK�FDVHV��ZH�ILQG
WKDW�IHPDOHV�LQ�JHQHUDO��HQMR\�D�ODUJHU�LQFRPH�LQFUHPHQW�DW�KLJKHU
OHYHOV� RI� HGXFDWLRQ�� +RZHYHU�� WKH� UHWXUQV� WR� H[SHULHQFH� DUH� QRW
TXLWH�VR�ZHOO�GHWHUPLQHG��GXH�WR�WKH�GLIIHUHQW�SUR[LHV�XVHG�IRU�H[�
SHULHQFH�

7KH� GDWD� VHWV� DQG� WKH� HVWLPDWLRQ� SURFHGXUHV� DUH� H[SODLQHG� LQ
6HFWLRQV���DQG����6HFWLRQ���JLYHV�D�GHWDLOHG�GHVFULSWLRQ�RI� WKH�UH�
VXOWV�DQG�6HFWLRQ���H[DPLQHV�RXU�FRQFOXVLRQV�

2 Data sets

7KH�IROORZLQJ�VHFWLRQ�DQG�7DEOH�$��RI�WKH�$SSHQGL[�GHVFULEH�WKH
GDWD�VHWV�XVHG�LQ�WKH�VXUYH\V�
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:DOVK�DQG�:KHODQ��������XVH�FURVV�VHFWLRQDO�GDWD�IURP�WKH�'H�
SDUWPHQW� RI� /DERXU·V� UHGXQGDQF\� VHFWLRQ�� 7KLV� GDWD� VHW� SURYLGHV
WKH� DXWKRUV� ZLWK� ZRUNHUV� ZKR� ZHUH� HQWLWOHG� WR� UHGXQGDQF\� SD\�
PHQWV�GXULQJ�WKH�ILUVW���PRQWKV�RI�������:LWK�WKLV�VXUYH\��WKH�SHU�
VRQ�PXVW� KDYH�ZRUNHG� IRU� WZR� \HDUV� ZLWK� WKH� VDPH� HPSOR\HU� LQ
RUGHU�WR�TXDOLI\�IRU�UHGXQGDQF\�SD\PHQWV��7KXV�IHPDOHV�DUH�OLNHO\
WR� EH� XQGHU�UHSUHVHQWHG� LQ� WKH� VDPSOH�� DV�ZRPHQ� WHQG� WR� VZLWFK
MREV�PRUH�RIWHQ�WKDQ�PDOHV�EHFDXVH�RI�IDPLO\�FRPPLWPHQWV��$OVR�
SROLFLHV�LQ�VRPH�FRPSDQLHV�DOVR�SUHYHQWHG�D�ZRPDQ�IURP�UHJDLQ�
LQJ�KHU�MRE�IROORZLQJ�PDUULDJH�

'HQQ\� DQG�+DUPRQ� ������� DQG�%UHHQ� HW� DO�� �������XVH� WKH�6FKRRO
/HDYHUV�6XUYH\��6/6���7KLV�VXUYH\�DOVR�KDV�D�QDUURZ�IRFXV��FRQFHQWUDW�
LQJ� RQ� VFKRRO� OHDYHUV� ZKR� DUH� LQWHUYLHZHG� ���PRQWKV� DIWHU� OHDYLQJ
VHFRQGDU\�VFKRRO��)RU�H[DPSOH��VFKRRO�OHDYHUV�ZKR�KDG�UHVSRQGHG�WR
WKH�TXHVWLRQQDLUH� LQ�0D\������KDG� OHIW� VFKRRO� LQ�-XQH�������6R�� WKH
VXUYH\�GRHV�QRW� DOORZ� WKH� DXWKRUV� WR� JDXJH� RWKHU� ODERXU�PDUNHW� DW�
WULEXWHV�VXFK�DV�H[SHULHQFH�DQG�WHQXUH��+RZHYHU�WKH�GDWD�VHW�LV�TXLWH
XVHIXO� LQ�WKDW�LW�FRQWDLQV�GHWDLOHG�LQIRUPDWLRQ�RQ�SHUIRUPDQFH�LQ�WKH
VWDWH�H[DPLQDWLRQV�IRU�VHFRQG�OHYHO�VWXGHQWV�

+DQQDQ�HW� DO�� �������XVH�D� IROORZ�XS�VXUYH\� IURP� WKH��������
VFKRRO� OHDYHUV� WR� WKHLU� DQDO\VHV�� 7KHVH� VFKRRO� OHDYHUV� DUH� LQWHU�
YLHZHG� DJDLQ� LQ� ODWH� ������ &RQVHTXHQWO\�� WKH� GDWD� VHW� KDV� VRPH
PHDVXUH� RI� H[SHULHQFH� DORQJ�ZLWK� D� JHQHUDO�PHDVXUH� RI� SHUIRUP�
DQFH�LQ�H[DPV�

7KH�,QWHUQDWLRQDO�$GXOW�/LWHUDF\�6XUYH\��,$/6��XVHG�E\�'HQQ\�HW�DO�
�������LV�HVSHFLDOO\�LQWHUHVWLQJ�LQ�WKDW�LW�FRQWDLQV�D�JHQHUDO�PHDVXUH
RI� FRJQLWLYH� DELOLW\� UDWKHU� WKDQ� DFWXDO� SHUIRUPDQFH� LQ� DQ� H[DP�
7KH� ,$/6�ZDV� DGPLQLVWHUHG�E\� WKLUWHHQ�JRYHUQPHQWV� LQ� FRQMXQF�
WLRQ� ZLWK� WKH� (XURSHDQ� 8QLRQ�� WKH� 2(&'�� DQG� 81(6&2� EH�
WZHHQ������ DQG�������7KH� VXUYH\� HQFRPSDVVHV� D� EURDG� UDQJH� RI
VNLOOV�XVHG� LQ�WKH�FRQWH[W�RI�ZRUNLQJ��VFKRROLQJ�DQG�KRPH�GXWLHV�
IRU�H[DPSOH�� D� UHVSRQGHQW�PD\�EH�DVNHG� WR� UHDG� WKH�GRVDJH�RQ� D
PHGLFLQH� ODEHO��RU�FDOFXODWH�WKH� WRWDO� UHWXUQ�IURP�D�FRPSRXQG� LQ�
WHUHVW� WDEOH� RQ� D� FHUWDLQ� DPRXQW�� 7KH� ,$/6� DOVR� KDV� LQIRUPDWLRQ
RQ�WKH�DPRXQW�RI�VFKRROLQJ�DQG�HDUQLQJV��VR�WKH�FDOFXODWLRQ�RI�WKH
ZDJH�HTXDWLRQ�ZDV�SRVVLEOH�

7KH������(65,�6XUYH\�RI�,QFRPH�'LVWULEXWLRQ��3RYHUW\�DQG�8VDJH�RI�6WDWH
6HUYLFHV��6,'366��LV�WKH�IRFXV�RI�&DOODQ�DQG�:UHQ��������DQG�&DO�
ODQ�DQG�+DUPRQ���������7KLV�VXUYH\�DORQJ�ZLWK�WKH�(65,�/LYLQJ�LQ
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,UHODQG�6XUYH\��/,,6���������DUH�XVHG�E\�%DUUHWW�HW�DO����������'HQQ\
DQG�+DUPRQ� ������� DOVR� XVH� WKH� /,,6�� WR� SURYLGH� D� FRPSDULVRQ
ZLWK�WKH�6/6��7KHVH�VXUYH\V�DUH�ULFK�ZLWK�UHJDUG�WR�ODERXU�PDUNHW
H[SHULHQFH��SURYLGLQJ�WKH�DXWKRUV�ZLWK�D�PHDVXUH�RI�DFWXDO�H[SHUL�
HQFH� DORQJ�ZLWK� D� YHU\� FRPSUHKHQVLYH� OLVW� RI� FXUUHQW� JURVV� HDUQ�
LQJV��GHGXFWLRQV�DQG�QHW�HDUQLQJV�

6RPH�FKHFNV�KDYH�EHHQ�DSSOLHG� WR� WKH�GDWD� VHWV� WR� DVVHVV� WKHLU
UHOLDELOLW\�� )RU� LQVWDQFH�:DOVK� DQG�:KHODQ� ������� ILQG� WKDW� WKHLU
HDUQLQJV�GDWD�LV�VRPHZKDW�XQUHSUHVHQWDWLYH��LQ�WKDW�WKH�ILJXUHV�IRU
PHQ�DUH�ORZHU�DQG�IRU�IHPDOHV�DUH�KLJKHU��WKDQ�ZKDW�ZH�ZRXOG�H[�
SHFW�IURP�RWKHU�GDWD��$�FRPSDULVRQ�RI�WKH�(65,�6XUYH\�GDWD�DQG
WKH�&HQVXV�RI�3RSXODWLRQ�VKRZV�WKDW�WKH�GDWD� LV� UHSUHVHQWDWLYH�RI
WKH� SRSXODWLRQ�� LQ� WHUPV� RI� LWV� DJH� VWUXFWXUH� DQG� RWKHU� GHPR�
JUDSKLF�FKDUDFWHULVWLFV��$OVR��WKH�HDUQLQJV�GDWD�FORVHO\�FRUUHVSRQGV
WR� WKDW�RI� ILJXUHV� E\� WKH�&HQWUDO� 6WDWLVWLFV�2IILFH��*LYHQ� WKDW� WKH
(65,�GDWD�LV�UHSUHVHQWDWLYH�RI�WKH�SRSXODWLRQ��'HQQ\�HW�DO��������
FRPSDUH� WKH� ,$/6� ZLWK� WKLV� VXUYH\�� 7KH\� ILQG� WKDW� WKH� ,$/6
ZRUNLQJ� VDPSOH� WHQGV� WR� KDYH� D� KLJKHU� DYHUDJH� DJH� DQG� IHZHU
\HDUV� RI� VFKRROLQJ� WKDQ� WKH� ����� /LYLQJ� LQ� ,UHODQG� 6XUYH\�� EXW
SRLQW� RXW� WKDW� WKH� KLJKHU� DYHUDJH� DJH� PD\� EH� WKH� FDXVH� RI� WKH
ORZHU�VFKRROLQJ�OHYHO�RI�WKH�VDPSOH��DV�WKH�ROGHU�DJH�FRKRUWV�WHQG
WR�KDYH�OHVV�VFKRROLQJ�

3 Estimation procedure

9DULDEOHV� LQFOXGHG� LQ� WKH� HDUQLQJV� IXQFWLRQV� YDU\� GHSHQGLQJ� RQ� WKH
GDWD�VHW�XVHG�DQG�WKH�SXUSRVH�RI�HDFK�VWXG\��7DEOH�$��RI�WKH�$S�
SHQGL[�VXPPDULVHV�WKH�HTXDWLRQ�VSHFLILFDWLRQV�

:DOVK� DQG�:KHODQ� ������� FRQGXFWHG� WKH� ILUVW� GHWDLOHG� DQDO\VLV� RI
HDUQLQJV�LQ�,UHODQG��7KH�HVWLPDWLRQ�SURFHGXUH�XVHG�ZDV�2/6�ZLWK
WKH�QDWXUDO�ORJDULWKP�RI�ZHHNO\�HDUQLQJV�DV�WKH�GHSHQGHQW�YDULDEOH
DQG�WKH�ZDJH�UHJUHVVLRQ�UXQ�VHSDUDWHO\�IRU�PDOHV�DQG�IHPDOHV�DQG
IRU�ERWK� VH[HV� WRJHWKHU��7KH�GLIIHUHQFH� LQ�PDOH� DQG� IHPDOH� HDUQ�
LQJV� LV� DOVR� H[SORUHG� LQ�&DOODQ� DQG�:UHQ� �������� )LUVWO\� VWDQGDUG
0LQFHU� �������HTXDWLRQV�DUH� UXQ�VHSDUDWHO\� IRU�PDOHV� DQG� IHPDOHV
WR�XQFRYHU�JHQGHU�VSHFLILF�UHWXUQV�WR�SHUVRQDO�FKDUDFWHULVWLFV�VXFK
DV�DJH�DQG�H[SHULHQFH��7KH\�WKHQ�GR�WKH�VWDQGDUG�2D[DFD²%OLQGHU
GHFRPSRVLWLRQ�RI�WKH�ZDJH�JDS�� LQWR�WKDW�ZKLFK�FDQ�EH�H[SODLQHG
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E\�GLIIHUHQFHV� LQ� FKDUDFWHULVWLFV� DQG� WKDW�ZKLFK� FDQ� EH� H[SODLQHG
E\�GLIIHUHQFHV�LQ�UHWXUQV��XVXDOO\�LQWHUSUHWHG�DV�GLVFULPLQDWLRQ�

'HQQ\� DQG� +DUPRQ� ������� HQGHDYRXU� WR� ILQG� WKH� HIIHFWV� RI
HGXFDWLRQ� RQ� WKH� SUREDELOLW\� RI� REWDLQLQJ� HPSOR\PHQW� DQG� WKH
DFWXDO� UHWXUQ� WR� HGXFDWLRQ� DQG� YRFDWLRQDO� WUDLQLQJ�� 0XOWLQRPLDO
ORJLW�HVWLPDWLRQ�LV�XVHG�WR�GHWHUPLQH�WKH�HIIHFWV�RI�YDULRXV�IDFWRUV
RQ� WKUHH� ODERXU� PDUNHW� RXWFRPHV� DIWHU� OHDYLQJ� VFKRRO� ²� IXUWKHU
HGXFDWLRQ�� HPSOR\PHQW� DQG� XQHPSOR\PHQW�� 7ZR� ODERXU� PDUNHW
DOWHUQDWLYHV� DUH� RQO\� FRQVLGHUHG� LQ�%UHHQ� HW� DO�� �������� WKXV� D� EL�
QDU\� SURELW� PRGHO� LV� DSSOLHG� WR� HVWDEOLVK� ZKDW� GHWHUPLQHV� WKH
FKDQFHV�RI�EHLQJ�LQ�HPSOR\PHQW�UDWKHU�WKDQ�XQHPSOR\PHQW�

:KHQ� ORRNLQJ� DW� WKH� ZDJH� IXQFWLRQ� ZH� DUH� REYLRXVO\� ORRNLQJ
RQO\�DW�WKH�ZRUNLQJ�SRSXODWLRQ��WKXV�WKH�GDWD�LV�QRQ�UDQGRPO\�VH�
OHFWHG��'HQQ\�DQG�+DUPRQ��������GHDO�ZLWK� WKH�QRQ�UDQGRPQHVV

RI�WKH�GDWD�E\� LQFOXGLQJ�WKH� LQYHUVH�RI�0LOOV·� UDWLR� �λ��DV�DQ�DGGL�
WLRQDO�WHUP�LQ�WKHLU�UHJUHVVLRQ��λ�WKHQ�PHDVXUHV�WKH�HIIHFW�RI�WUXQ�
FDWLQJ� WKH� VDPSOH� RQ� WKH� RXWFRPH�� 7KH� SUREOHP� LV� PRUH� SUR�
QRXQFHG�IRU�IHPDOHV��DV�WKH�PDMRULW\�RI�PDOHV�ZRUN�ZKHUHDV�WKLV�LV
QRW�WUXH�IRU�IHPDOHV��VR�&DOODQ�DQG�+DUPRQ��������DQG�'HQQ\�HW
DO���������RQO\�ORRN�DW�WKH�PDOH�SRSXODWLRQ�

&DOODQ�DQG�+DUPRQ��������DOVR�DWWHPSW�WR�VROYH�WKH�HQGRJHQLW\
RI�VFKRROLQJ�SUREOHP��7KH�SUREOHP�OLHV�LQ�WKH�IDFW�WKDW�LQGLYLGXDOV
ZLWK�KLJKHU� DELOLW\� WHQG� WR� FKRRVH�PRUH� HGXFDWLRQ��7KH�GLVWXUEDQFH
WHUP� ZLOO� SLFN� XS� WKLV� XQREVHUYHG� DELOLW\�� 7KXV�� WKH� HGXFDWLRQ
PHDVXUH� LV� FRUUHODWHG� ZLWK� WKH� GLVWXUEDQFH� WHUP� UHVXOWLQJ� LQ
GRZQZDUG� ELDV� HVWLPDWHV� LQ� 2/6� HVWLPDWLRQ�� 7KH� LQVWUXPHQWDO
YDULDEOH� DSSURDFK�PD\� VROYH� WKLV� SUREOHP�E\� XVLQJ� DQRWKHU� YDUL�
DEOH�WKDW� LV�FRUUHODWHG�ZLWK�VFKRROLQJ�EXW�RQH�WKDW� LV�XQFRUUHODWHG
ZLWK� WKH� GLVWXUEDQFH� WHUP�� &DOODQ� DQG�+DUPRQ� ������� DSSO\� WKLV
DSSURDFK�� )ROORZLQJ� WHVWV� RI� LQVWUXPHQW� YDOLGLW\�� SDUHQWDO� EDFN�
JURXQG�LV�IRXQG�WR�EH�DQ�DSSURSULDWH�LQVWUXPHQW�

'HQQ\�HW�DO����������'HQQ\�DQG�+DUPRQ��������DQG�%UHHQ�HW�DO�
�������HQWHU�VRPH�PHDVXUH�RI�DELOLW\�LQ�WKHLU�ZDJH�IXQFWLRQ�WR�WDNH
DFFRXQW� RI� WKH� DERYH� PHQWLRQHG� XQREVHUYDEOHV�� 7KH� ,$/6� FRQ�
WDLQV�D�UDQJH�RI�PHDVXUHV�RI�OLWHUDF\��EURDGO\�GHILQHG��'HQQ\�HW�DO�
������� XVH� SULQFLSDO� FRPSRQHQWV� WR� FRQVWUXFW� IURP� WKHVH� D� FRP�
SRVLWH�PHDVXUH�RI�FRJQLWLYH�DELOLW\��'HQQ\�DQG�+DUPRQ��������DQG
%UHHQ�HW�DO���������FRQWURO�IRU�UHVXOWV�LQ�WKH�/HDYLQJ�&HUWLILFDWH�
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7KH�JURZLQJ�SUHRFFXSDWLRQ�ZLWK� ¶FUHGHQWLDOV·�DQG� WKH�ULVLQJ�UH�
WXUQ� WR� TXDOLILFDWLRQV� EULQJV� %DUUHWW� HW� DO�� ������� WR� H[DPLQH� WKH
HDUQLQJV� GLVSHUVLRQ� EHWZHHQ� ����� DQG� ������ $� GHFRPSRVLWLRQ
WHFKQLTXH� LV� HPSOR\HG� WR� GHWHUPLQH� ZKHWKHU� WKH� LQHTXDOLW\� LQ
HDUQLQJV� LV� GXH� WR� HGXFDWLRQ� RU� RWKHU� IDFWRUV�� $ORQJ� WKH� VDPH
OLQHV��+DQQDQ� HW� DO�� ������� DQDO\VH� WKH�PDWFK� EHWZHHQ� HGXFDWLRQ
OHYHO�DWWDLQHG�DQG�RFFXSDWLRQDO�VWDWXV�LQ�RUGHU�WR�ILQG�HYLGHQFH�RI
¶TXDOLILFDWLRQ� LQIODWLRQ·�� ,Q� GRLQJ� WKLV� WKH\� UXQ� WKH� XVXDO� ZDJH
HTXDWLRQ�ZLWK�GXPP\�YDULDEOHV� IRU�EHLQJ� ¶RYHUTXDOLILHG·� DQG� ¶XQ�
GHUTXDOLILHG·�� �$Q�LQGLYLGXDO� LV� ¶RYHUTXDOLILHG·�ZKHQ� LQ�DQ�RFFXSD�
WLRQDO�FODVV�WKDW�LV�PRUH�FKDUDFWHULVWLF�RI�DQ�LQGLYLGXDO�ZLWK�D�ORZHU
HGXFDWLRQ�OHYHO��)RU�H[DPSOH��D�SHUVRQ�ZLWK�D�GHJUHH�LV�RYHUTXDOL�
ILHG�LI�KH�VKH�LV�LQ�DQ�RFFXSDWLRQDO�FODVV�DW�RU�EHORZ�WKH�PHGLDQ�RI
DQ�RFFXSDWLRQDO�FODVV�WKDW�LV�PRUH�FKDUDFWHULVWLF�RI�D�SHUVRQ�ZLWK�D
VXE�GHJUHH�TXDOLILFDWLRQ�

'HQQ\�HW�DO���������GHSDUW�IURP�WKH�DERYH�PHQWLRQHG�VWXGLHV��LQ
WKDW� PD[LPXP� OLNHOLKRRG� HVWLPDWLRQ� WHFKQLTXHV� DUH� HPSOR\HG� WR
HVWLPDWH� WKH�ZDJH� IXQFWLRQ�GXH� WR� WKH� JURXSHG�QDWXUH� RI� WKH� GH�
SHQGHQW� YDULDEOH�� ,$/6�ZDJH� GDWD� LV� FRQVWUXFWHG� RQ� WKH� EDVLV� RI
DVVLJQLQJ�LQGLYLGXDOV�WR�WKH�DSSURSULDWH�TXLQWLOH�RI�WKH�ZDJH�GLVWUL�
EXWLRQ�� SURYLGLQJ� D� ��FDWHJRU\� EDQGHG� LQFRPH� YDULDEOH�� 6WHZDUW
������� VKRZV� WKDW� EHWWHU� HVWLPDWHV� DUH� DYDLODEOH� E\� H[SORLWLQJ� D
GLVWULEXWLRQDO�DVVXPSWLRQ�IRU�WKH�FRQWLQXRXV�EXW�XQREVHUYHG�YDUL�
DEOH�ZLWK�D�PD[LPXP�OLNHOLKRRG�HVWLPDWRU�WKDQ�DG�KRF�SURFHGXUHV
VXFK�DV�XVLQJ�WKH�PLGSRLQWV�RI�WKH�ZDJH�EDQGV��7KH�HVWLPDWRU�LV�D
QDWXUDO�JHQHUDOLVDWLRQ�RI�HVWLPDWLRQ�RI�WKH�FHQVRUHG�QRUPDO��ZKLFK
LV� LQ� WXUQ� D� JHQHUDOLVDWLRQ� RI� WKH� ZHOO�NQRZQ� 7RELW� HVWLPDWRU�� ,W
SURYLGHV�FRQVLVWHQW�HVWLPDWLRQ�LI�ZDJHV�DUH�ORJQRUPDO�GLVWULEXWHG�

:KHUH�QRW�VWDWHG�WKH�GHSHQGHQW�YDULDEOH�LV�WKH�QDWXUDO�ORJDULWKP
RI�JURVV�KRXUO\�HDUQLQJV�

4 Results

7KH�UHVXOWV�IURP�UHWXUQV�WR�YDULRXV�ODERXU�PDUNHW�DWWULEXWHV�VKRZ
VXUSULVLQJ� KRPRJHQHLW\� DFURVV� VWXGLHV�� 7KLV� LV� XQH[SHFWHG� JLYHQ
WKH� GLIIHUHQW� GDWD� VHWV� XVHG� DQG� WKH� GLYHUJHQW� REMHFWLYHV� RI� WKH
VWXGLHV� VXUYH\HG��$QRWKHU� VXUSULVLQJ� HOHPHQW� WR� WKH� UHVXOWV� LV� WKH
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FRPSOHWH� DEVHQFH� IURP� WKH�ZDJH� HTXDWLRQ� RI� DQ\� GLVWLQFWLRQ� EH�
WZHHQ�SXEOLF�DQG�SULYDWH�VHFWRU�HPSOR\HHV�RU�WHQXUH�LQGXFHG�ZDJH
HIIHFWV��7DEOHV� �²�� VXPPDULVH� WKH� UHVXOWV� IURP� YDULDEOHV� WKDW� H[�
SODLQ�PRVW�RI� WKH�YDULDWLRQ� LQ�HDUQLQJV��ZKLFK�DUH�DQDO\VHG�EHORZ
DORQJ�ZLWK�RWKHU�YDULDEOHV�1

4.1 Education

7KH� ,ULVK� HGXFDWLRQ� V\VWHP�FRQVLVWV�RI� WKUHH� OHYHOV�� 3ULPDU\� HGX�
FDWLRQ��DWWHQGHG�E\�FKLOGUHQ�DJHG��²����6HFRQGDU\�DQG�9RFDWLRQDO
VFKRROV� DWWHQGHG� E\� FKLOGUHQ� DJHG� ��²���� DQG� WKH� 7KLUG� /HYHO�
3XSLOV� ZKR� KDYH� �� \HDUV� RI� SRVW�SULPDU\� HGXFDWLRQ� VLW� D� 6WDWH
H[DP�FDOOHG�WKH�-XQLRU�&HUWLILFDWH��6WXGHQWV�ZKR�FRQWLQXH�RQ�IRU�D
IXUWKHU�WZR�RU�WKUHH�\HDUV�VLW�DQRWKHU�6WDWH�H[DP�FDOOHG�WKH�/HDY�
LQJ�&HUWLILFDWH��3ULRU�WR�������VWXGHQWV�ZKR�KDG�H[SHULHQFHG�WKUHH
\HDUV� RI� 9RFDWLRQDO� VFKRROV� VDW� D� 6WDWH� H[DP� FDOOHG� WKH� *URXS
&HUWLILFDWH�� )URP� ����� WKH� WZR� MXQLRU� F\FOH� H[DPV� �,QWHUPHGLDWH
DQG� *URXS�� ZHUH� FRQVROLGDWHG� LQWR� RQH� H[DP� FDOOHG� WKH� -XQLRU
&HUWLILFDWH�� 7KH� WKLUG� OHYHO� VHFWRU� FRQVLVWV� RI� QRQ�XQLYHUVLW\� DQG
XQLYHUVLW\�FRXUVHV��7KH�QRQ�XQLYHUVLW\�RU�,QVWLWXWHV�RI�7HFKQRORJ\
�,7�� VHFWRU� FRQVLVWV� RI� GHJUHH� DQG� QRQ�GHJUHH� SURJUDPPHV�
ZKHUHDV�WKH�PDMRULW\�RI�XQLYHUVLW\�SURJUDPPHV�DUH�IRU�D�GHJUHH�

7KH� XVH� RI� HGXFDWLRQDO� OHYHOV� UDWKHU� WKDQ� \HDUV� RI� HGXFDWLRQ� LV
WKH�SUHIHUUHG�RSWLRQ�LQ�WKH�VWXGLHV�VXUYH\HG�KHUH�WKH�UHDVRQ�EHLQJ
WKH�DEVRUSWLRQ�ZLWK�WKH�FUHGHQWLDOLVW�PRGHO��ZKLFK�UHTXLUHV�WKH�XVH
RI� HGXFDWLRQDO� OHYHOV� UDWKHU� WKDQ� \HDUV� RI� HGXFDWLRQ�� WR� VKRZ� WKH
ULVLQJ� UHWXUQV� WR�TXDOLILFDWLRQV��$� UHYLHZ�RI� WKH� UHWXUQV� WR� HGXFD�
WLRQ��7DEOHV��²���VKRZV�WKH�H[SHFWHG�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ
HDUQLQJV� DQG� HGXFDWLRQ�� WKH� KLJKHU� WKH� OHYHO� RI� HGXFDWLRQ� WKH
KLJKHU�RQH·V�HDUQLQJV�

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

1
6H[WRQ� :KHODQ DQG :LOOLDPV ������ DOVR VWXG\ WKH HIIHFWV RQ HDUQLQJV XVLQJ

D VSHFLDOO\ FROOHFWHG GDWD VHW ZKLFK H[DPLQHV WKH WUDQVLWLRQ IURP HGXFDWLRQ

WR ZRUNLQJ OLIH DQG HDUO\ ODERXU PDUNHW H[SHULHQFH LQ ,UHODQG� +RZHYHU� WKLV

SDSHU LV QRW LQFOXGHG LQ WKLV UHYLHZ GXH WR GLIIHUHQW HFRQRPHWULF VSHFLILFD�

WLRQV ZKLFK GR QRW DOORZ FRPSDULVRQ ZLWK RWKHU VWXGLHV� VSHFLILFDOO\ WKH GH�

SHQGHQW YDULDEOH LV WKH OHYHO QRW WKH ORJDULWKP�
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7DEOH���� 5HWXUQV�WR�D�\HDU·V�HGXFDWLRQ

<HDU $OO 0DOH )HPDOH

:DOVK DQG :KHODQ ������

6HFRQGDU\ (GXFDWLRQ

���� ����� ����� 1RW VLJ�

:DOVK DQG :KHODQ ������

9RFDWLRQDO (GXFDWLRQ

���� ����� ����� 1RW VLJ�

&DOODQ DQG +DUPRQ ������ ���� ����� $OO

����� $JH �����

����� $JH �����

���� $JH �����

'HQQ\ HW DO� ������ ���� �����

'HQQ\ HW DO� ������

&RQWUROOLQJ IRU DELOLW\

���� �����

7DEOH���VKRZV�ILQGLQJV�IRU�UHWXUQV�WR�\HDUV�RI�HGXFDWLRQ��&DOODQ
DQG�+DUPRQ� �������� +DQQDQ� HW� DO�� ������� DQG� &DOODQ� DQG�:UHQ
������� ILQG� DQ� HVWLPDWHG� UHWXUQ� RI� �� SHU� FHQW� IRU� HDFK� DGGLWLRQDO
\HDU�RI�VFKRROLQJ��ZKLFK�LV�FRQVLVWHQW�ZLWK�'HQQ\�HW�DO����������GH�
VSLWH� XVLQJ� GLIIHUHQW� HVWLPDWLRQ� SURFHGXUHV�� &DOODQ� DQG� +DUPRQ
������� DOVR� ILQG� WKDW� WKHUH� LV� D� VOLJKW� LQFUHDVHG� UHWXUQ� WR� WKH
\RXQJHU� DJH� JURXS�� +RZHYHU�� :DOVK� DQG� :KHODQ� ������� ILQG
VRPHZKDW�ORZHU�HVWLPDWHV�LQ�WKH�UHWXUQV�WR�YRFDWLRQDO�VFKRRO�DQG
VHFRQGDU\�VFKRRO��ZKLFK�LV�QRW�VXUSULVLQJ�JLYHQ�WKH�QDUURZ�VDPSOH
RI�SRSXODWLRQ�FRYHUHG�

7KH�IDFW�WKDW�WKH�HGXFDWLRQ�PHDVXUH�PD\�LQFOXGH�VRPH�PHDVXUH�RI
DELOLW\��ZKLFK�PD\�SURGXFH�ELDVHG�HVWLPDWHV�RI�WKH�UHWXUQV�WR�HGXFD�
WLRQ�� KDV� EHHQ�PXFK�GLVFXVVHG��'HQQ\� HW� DO�� ������� FRQWURO� IRU� WKLV
IDFW�E\�LQFOXGLQJ�D�PHDVXUH�RI�FRJQLWLYH�VNLOOV��ZKLFK�UHVXOWV�LQ�D�ORZ�
HULQJ�RI�WKH�HIIHFW�RI�HGXFDWLRQ�RQ�HDUQLQJV��LQGLFDWLQJ�WKDW�HGXFDWLRQ
GRHV�LQGHHG�LQFOXGH�VRPH�PHDVXUH�RI�LQQDWH�DELOLW\�

7DEOHV���DQG���VKRZ�ILQGLQJV� IURP�HGXFDWLRQDO� OHYHOV��&DOODQ� DQG
+DUPRQ���������&DOODQ�DQG�:UHQ�������� DQG�%DUUHWW� HW� DO�� ������
SURYLGH�YHU\�VLPLODU�HVWLPDWHV�RI�WKH�UHWXUQV�WR�HGXFDWLRQ�IRU�PHQ�
7KLV� LV�QRW�VXUSULVLQJ�VLQFH�WKH�HVWLPDWHG�\HDU� LV� WKH�VDPH��������
+DYLQJ� WKH� ,QWHUPHGLDWH� &HUWLILFDWH� LQFUHDVHV� HDUQLQJV� E\� ���
DERYH�WKDW�IRU�D�SHUVRQ�ZLWK�QR�TXDOLILFDWLRQ�DQG�D�GHJUHH� LQFUHDVHV
HDUQLQJV�E\�D�IXUWKHU�����
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7DEOH���� /HYHOV�RI�HGXFDWLRQ

0HQ

<HDU ,QWHUPHGL�

DWH�-XQLRU

FHUWLILFDWH

*URXS

FHUWLILFDWH

/HDYLQJ

FHUWLILFDWH

'LSORPD�

�UG OHYHO

8QL�

YHUVLW\

&DOODQ DQG :UHQ ������ ���� ���� ���� ���� ���� ����

&DOODQ DQG +DUPRQ

������

���� ����� ����� ����� ����� �����

%DUUHWW HW DO� ������

6SHF �

���� ���� ���� ���� ����

%DUUHWW HW DO� ������

6SHF �

���� ���� ���� ���� ����

%DUUHWW HW DO� ������

6SHF �

���� ���� ���� ���� ����

%UHHQ HW DO�

������

�����

����

����� �����

'HQQ\ DQG +DUPRQ

������ 6/6

�����

����

������ ������

'HQQ\ DQG +DUPRQ

������ /,,6

���� �����

�����

����� ����� ����� �����

%DUUHWW HW DO� ������

6SHF �

���� ���� ���� ���� ����

%DUUHWW HW DO� ������

6SHF �

���� ���� ���� ���� ����

%DUUHWW HW DO� ������

6SHF �

���� ���� ���� ���� ����

1RWH� :KHUH UHVXOWV IRU WKH *URXS &HUWLILFDWH DUH QRW VKRZQ� LW KDV EHHQ FODV�

VLILHG ZLWK WKH ,QWHUPHGLDWH�-XQLRU &HUWLILFDWH�

&RPSDULQJ� WKH�PDOH� DQG� IHPDOH� UHVXOWV�� &DOODQ� DQG�:UHQ� ������
ILQG�WKDW�IHPDOHV�HQMR\�D�ORZHU�ZDJH�SUHPLXP�DW�WKH� ORZHU� OHYHOV�RI
HGXFDWLRQ�DQG�D�KLJKHU�ZDJH�SUHPLXP�DW�KLJKHU� OHYHOV�RI�HGXFDWLRQ�
+RZHYHU��%UHHQ�HW�DO�� �������ILQG�WKDW�ZRPHQ�HQMR\� WKH�KLJKHU�SUH�
PLXP�WR�WKH�/HDYLQJ�&HUWLILFDWH��,W�KDV�WR�EH�SRLQWHG�RXW�WKDW�%UHHQ
HW�DO���������FRQWURO�IRU�SHUIRUPDQFH�LQ�H[DPV��1HYHUWKHOHVV��'HQQ\
DQG�+DUPRQ��������DOVR�WDNH�DFFRXQW�IRU�SHUIRUPDQFH�LQ�H[DPV�DQG
GLVFRYHU�WKDW�PHQ�H[SHULHQFH�KLJKHU�UHWXUQV�WR�WKH�/HDYLQJ�&HUWLILFDWH
WKDQ�ZRPHQ��7KH�GLIIHUHQFH� LQ� WKH� WZR�RSSRVLQJ� UHVXOWV� FDQ�EH�H[�
SODLQHG� LQ� WKH� DFWXDO� PHDVXUH� RI� H[DP� DFKLHYHPHQW�� %UHHQ� HW� DO�
�������WDNH�DFFRXQW�RI�WKH�DFWXDO�JUDGHV�LQ�WKH�H[DPV��ZKHUHDV�'HQQ\
DQG�+DUPRQ� ������� WDNH� DFFRXQW�RI� WKH�QXPEHU� RI� SDSHUV� WDNHQ� DW
KLJKHU�DQG�ORZHU�OHYHOV��$�SODXVLEOH�H[SODQDWLRQ�IRU�WKLV�LV�WKDW�DFWXDO
JUDGHV�PDNH�D�GLIIHUHQFH�IRU�JLUOV�LQ�WKH�ODERXU�PDUNHW��DV�WKH\�WHQG�WR
HQWHU�LQWR�FOHULFDO�RU�VHFUHWDULDO�SRVLWLRQV�IROORZLQJ�VHFRQGDU\�VFKRRO�
ZKLFK�QHHG�SURRI�RI�VRPH�QXPHULF�RU�ZULWWHQ�DELOLW\��:KHUHDV��PDOHV
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7DEOH��� �FRQW��

:RPHQ

<HDU ,QWHUPHGL�

DWH�-XQLRU

FHUWLILFDWH

*URXS

FHUWLILFDWH

/HDYLQJ

FHUWLILFDWH

'LSORPD�

�UG OHYHO

8QL�

YHUVLW\

&DOODQ DQG :UHQ ������ ���� ���� ���� ���� ���� ����

&DOODQ DQG +DUPRQ

������

����

%DUUHWW HW DO� ������

6SHF �

����

%DUUHWW HW DO� ������

6SHF �

����

%DUUHWW HW DO� ������

6SHF �

����

%UHHQ HW DO�

������

�����

����

'HQQ\ DQG +DUPRQ

������ 6/6

�����

����

� ������

'HQQ\ DQG +DUPRQ

������ /,,6

���� �����

�����

����� ����� ����� ����

%DUUHWW HW DO� ������

6SHF �

����

%DUUHWW HW DO� ������

6SHF �

����

%DUUHWW HW DO� ������

6SHF �

����

1RWH� :KHUH UHVXOWV IRU WKH *URXS &HUWLILFDWH DUH QRW VKRZQ� LW KDV EHHQ FODV�

VLILHG ZLWK WKH ,QWHUPHGLDWH�-XQLRU &HUWLILFDWH�

ZKR� OHDYH� DIWHU� VHFRQGDU\� VFKRRO� HQWHU� LQWR� PDQXDO� ODERXU� DQG
DFWXDO�UHVXOWV�DUH�QRW�LPSRUWDQW�WR�REWDLQLQJ�WKHVH�MREV�

:KHQ�&DOODQ� DQG�+DUPRQ� ������� DQG� %DUUHWW� HW� DO�� ������� EUHDN
WKHLU� VDPSOH� LQWR� VSHFLILF� DJH� FRKRUWV�� D� JHQHUDO� SLFWXUH� HPHUJHV
ZKHUHE\�UHWXUQV�WR�HGXFDWLRQ�LQFUHDVH�ZLWK�DJH��7KLV�VXJJHVWV�WKDW�WKH
ROGHU�DJH�FRKRUWV�HQMR\�D�ZDJH�SUHPLXP�EHFDXVH�TXDOLILFDWLRQV�ZHUH
UHODWLYHO\�VFDUFH�ZKLOH�WKH\�ZHUH�DWWHQGLQJ�VFKRRO�LQ�WKH�����V�

,Q� DGGLWLRQ��%DUUHWW� HW� DO�� ������� ILQG� WKDW� UHWXUQV� DUH� FRQVLVWHQWO\
LQFUHDVLQJ�IURP�����²������7KLV��LW�FRXOG�EH�DUJXHG��LV�D�UHIOHFWLRQ�RI
D�VRFLHW\�WKDW�LV�JURZLQJ�SUHRFFXSLHG�ZLWK�TXDOLILFDWLRQV��D�SKHQRPH�
QRQ�ZKLFK�&ROOLQV� �������FRLQHG� DV� ¶FUHGHQWLDOLVP·��7KLV� WHUP� UHIHUV
WR�WKH�K\SRWKHVLV�WKDW�HPSOR\HUV�H[SHFW�WKHLU�HPSOR\HHV�WR�KDYH�PRUH
TXDOLILFDWLRQV�LQ�WKH�IDFH�RI�WKH�ULVLQJ�VWDQGDUG�RI�WKH�HGXFDWLRQ�OHYHO
RI�WKH�SRSXODWLRQ��+DQQDQ���������+RZHYHU��LW�LV�QRW�FOHDU�WKDW�WKLV�LV
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7DEOH���� /HYHOV�RI�HGXFDWLRQ�E\�DJH�FRKRUWV²PHQ�RQO\

$JH

&RKRUW

<HDU ,QWHU�

-XQLRU

&HUWLILFDWH

*URXS

&HUWLILFDWH

/HDYLQJ

&HUWLILFDWH

'LSORPD�

�UG OHYHO

8QL�

YHUVLW\

&DOODQ DQG

+DUPRQ ������

����� ���� 1RW VLJ 1RW VLJ� ����� ����� �����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

&DOODQ DQG

+DUPRQ ������

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

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

&DOODQ DQG

+DUPRQ ������

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

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

%DUUHWW HW DO�

������ 6SHF �

����� ���� ���� ���� ���� ����

WKH�RQO\�RU�LQGHHG�WKH�EHVW�H[SODQDWLRQ��7KH�UDWH�RI�UHWXUQ�PD\�KDYH
VLPSO\�LQFUHDVHG�EHFDXVH�RI�PDUNHW�IRUFHV�

,Q� DGGLWLRQ�� 7DEOH� �� VKRZV� WKDW� WKRVH� KDYLQJ� D� TXDOLILFDWLRQ
RWKHU�WKDQ�D�GHJUHH�GR�QRW�VHHP�WR�KDYH�H[SHULHQFHG�WKH�VDPH�LQ�
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FUHDVHG� UHWXUQV�� ,Q� IDFW� WKHUH� LV� D� VOLJKW� WHQGHQF\� IRU� GHFUHDVHG
UHWXUQV� LQ� QRQ�XQLYHUVLW\� WKLUG� OHYHO� TXDOLILFDWLRQV�� )XUWKHUPRUH�
7DEOHV���DQG��� LQGLFDWH� WKDW� WKH�HDUQLQJV� IXQFWLRQ�DSSHDUV�QRW� WR
EH� YHU\� VHQVLWLYH� WR� LWV� VSHFLILFDWLRQ�� LQ� WKDW� UHWXUQV� WR� HGXFDWLRQ
GR�QRW�GLIIHU�JUHDWO\�DFURVV�DOWHUQDWLYH�PHWKRGV�RI�H[SUHVVLQJ� WKH
ZDJH�IXQFWLRQ��5HWXUQV�WHQG�WR�EH�UHPDUNDEO\�VLPLODU�DW�ORZHU�OHY�
HOV�RI�HGXFDWLRQ��KRZHYHU� WKHUH� WHQGV� WR�EH� D� VOLJKW�GLIIHUHQFH� DW
WKH�XSSHU� OHYHO�RI� HGXFDWLRQ��:KHUH� VWDQGDUG� HUURUV� DUH� UHSRUWHG
LQ� WKH� VWXGLHV��ZH� ILQG� WKDW� WKH�GLIIHUHQFHV� LQ� WKH� UHWXUQV� DUH� QRW
VWDWLVWLFDOO\�VLJQLILFDQW�IURP�HDFK�RWKHU�

4.2 Vocational education/training

6LWWLQJ� WKH�*URXS�&HUWLILFDWH� H[DP�KDV� D� SRVLWLYH� HIIHFW� RQ� HDUQ�
LQJV�EXW� OHVV� WKDQ� WKH� ,QWHUPHGLDWH�&HUWLILFDWH��)RU� H[DPSOH��&DO�
ODQ� DQG�:UHQ� ������� ILQG� WKDW� WDNLQJ� WKH� *URXS� &HUWLILFDWH� ZLOO
DGG�����WR�HDUQLQJV�IRU�PHQ�DQG�ZRPHQ�DJDLQVW�LQGLYLGXDOV�ZKR
KDYH� QR� TXDOLILFDWLRQV�� ZKHUHDV� WKLV� ILJXUH� IRU� WKH� ,QWHUPHGLDWH
&HUWLILFDWH� LV� ���� DQG� ���� IRU� PDOHV� DQG� IHPDOHV�� UHVSHFWLYHO\�
+RZHYHU��&DOODQ� DQG�+DUPRQ� ������� ILQG� WKDW� VLWWLQJ� WKH�*URXS
&HUWLILFDWH� LV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� IRU�PHQ� IRU� WKH� \RXQJHU
DJH� FRKRUW�� LQGLFDWLQJ� WKH� JURZLQJ� QHHG� IRU� WKH� \RXQJHU� JHQHUD�
WLRQ�WR�HTXLS�WKHPVHOYHV�ZLWK�KLJKHU�TXDOLILFDWLRQV�

'HQQ\�DQG�+DUPRQ��������DQDO\VH�WKH�HIIHFW�RI�SRVW�,QWHUPHGL�
DWH� DQG� /HDYLQJ� &HUWLILFDWH� 9RFDWLRQDO� WUDLQLQJ�� 7KH\� ILQG� WKDW
3RVW�,QWHUPHGLDWH�&HUWLILFDWH�WUDLQLQJ�KDV�QR�VLJQLILFDQW�HIIHFW� IRU
JLUOV�EXW�KDV�D�SRVLWLYH�VLJQLILFDQW�HIIHFW�IRU�ER\V��,Q�DGGLWLRQ�3RVW
/HDYLQJ�&HUWLILFDWH�9RFDWLRQDO� WUDLQLQJ��3/97��KDV�D�SRVLWLYH�VLJ�
QLILFDQW�HIIHFW�RQ�ERWK�VH[HV�ZLWK�D�VOLJKWO\�ODUJHU�LPSDFW�IRU�ER\V�
+RZHYHU�� WKLV� HIIHFW� IRU� JLUOV� GURSV� GUDPDWLFDOO\� RQFH� VHOHFWLRQ
ELDV� LV� WDNHQ� LQWR� DFFRXQW�� DV� WKH�ZRUNLQJ� IHPDOH� SRSXODWLRQ�ZLOO
QRW� RSW� IRU� 3/97�� ZKHUHDV� WKH� QRQ�ZRUNLQJ� SRSXODWLRQ� ZLOO�
&RQWUROOLQJ� IRU� WKLV� IDFW� UHGXFHV� WKH� HIIHFW� 3/97� KDV� RQ� WKH� IH�
PDOH�SRSXODWLRQ��$OVR��WKH�PDUJLQDO�HIIHFW�IRU�ER\V�IURP�3/97�WR
GLSORPD�FRXUVHV� LV�VPDOO� LQ�FRPSDULVRQ�WR�WKH�PDUJLQDO�HIIHFW� IRU
IHPDOHV��7KLV�PD\�EH�GXH��DV�WKH�DXWKRUV�SRLQW�RXW��WR�WKH�KLJK�GH�
JUHH� RI� VXEVWLWXWLRQ� EHWZHHQ� WKLV� YRFDWLRQDO� WUDLQLQJ� DQG� VXE�
GHJUHH�FRXUVHV�IRU�PDOHV�
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4.3 Experience

7KH� 6FKRRO�/HDYHUV� 6XUYH\� IRFXVHV� RQ� LQGLYLGXDOV� RQH� \HDU� DIWHU
WKH�HQG�RI� WKH� VHFRQGDU\� VFKRRO� F\FOH�� VR� LQIRUPDWLRQ�RQ� H[SHUL�
HQFH�LV�QRQ�H[LVWHQW�LQ�VXUYH\V�WKDW�XVH�WKLV�GDWD�VHW�

7DEOH��� (VWLPDWHG�FRHIILFLHQW��H[SHULHQFH

0DOHV )HPDOHV $OO

([SH�

ULHQFH

([SH�

ULHQFH�
([SH�

ULHQFH

([SH�

ULHQFH�
([SH�

ULHQFH

([SH�

ULHQFH�

:DOVK DQG

:KHODQ ������

���� ����� ������ QRW VLJ� QRW VLJ� ����� ������

&DOODQ DQG

:UHQ ������

���� ���� ����� ���� ����� � �

&DOODQ DQG
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:DOVK� DQG�:KHODQ� �������PHDVXUH� H[SHULHQFH� DV� WKH� SUHVHQW� DJH
PLQXV�WKH�DJH�ZKHQ�DQ�LQGLYLGXDO�OHIW�VFKRRO��([SHULHQFH�DQG�H[SHUL�
HQFH�VTXDUHG�H[KLELW�WKH�H[SHFWHG�QRQ�OLQHDU�SDWWHUQ��L�H��HDUQLQJV�LQ�
FUHDVH�ZLWK�H[SHULHQFH�EXW�DW�D�GLPLQLVKLQJ�UDWH��VHH�7DEOH�����&DOODQ
DQG�:UHQ� ������� ILQG�� XVLQJ� DFWXDO� H[SHULHQFH�� WKDW� IRU� ZRPHQ� WKH
HDUQLQJV�H[SHULHQFH� SURILOH� LV� PRUH� SHDNHG�� L�H�� IHPDOH� HDUQLQJV� LQ�
FUHDVH�IDVWHU�WKDQ�PDOHV�ZLWK�H[SHULHQFH�EXW�DOVR�GLPLQLVK�DW�D�TXLFNHU
UDWH��$OVR��&DOODQ�DQG�:UHQ��������ILQG�WKDW�WKH�UHWXUQ�WR�RQ�WKH�MRE
H[SHULHQFH� LV� JUHDWHU� IRU� IHPDOHV�� D� IDFW� WKDW� 'HQQ\� DQG� +DUPRQ
��������XVLQJ�DJH�DV�D�SUR[\�IRU�H[SHULHQFH��GR�QRW� ILQG��7KH�GLIIHU�
HQFH�OLHV�LQ�WKH�IDFW�WKDW�&DOODQ�DQG�:UHQ��������WDNH�DFFRXQW�RI�LQ�
WHUUXSWLRQV�LQ�WKH�IHPDOH�ODERXU�PDUNHW��WKXV�SURYLGLQJ�D�PRUH�DFFX�
UDWH�PHDVXUH�RI�H[SHULHQFH�
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&DOODQ� DQG�+DUPRQ� ������� EUHDN� WKH� VDPSOH� LQWR� DJH� FRKRUWV�
7KH\�ILQG�WKDW�H[SHULHQFH�KDV�D�JUHDWHU�LQIOXHQFH�RQ�HDUQLQJV�ZKHQ�D
SHUVRQ� LV� \RXQJ� DQG� D� OHVVHU� DQG�PRUH� GLPLQLVKLQJ� HIIHFW� DV� WKH
LQGLYLGXDOV�JURZ�ROGHU��2YHU�WLPH�DQG�DFURVV�WKH�GLIIHUHQW�VWXGLHV
ZH�ILQG�QR�WUHQG�DQG�TXLWH�YDULHG�HVWLPDWHV�IRU�WKH�UHWXUQV�WR�H[�
SHULHQFH��7KLV�EULQJV�XV� WR� WKH� XQGHUVWDQGLQJ�� WKDW� WKH� GHILQLWLRQ
RI�H[SHULHQFH�LV�LPSRUWDQW�LQ�WU\LQJ�WR�DVVHVV�WKH�VHQVLWLYLW\�RI�WKH
ZDJH�HTXDWLRQ�ZLWK�UHVSHFW�WR�H[SHULHQFH��%DUUHWW�HW�DO���������XQ�
IRUWXQDWHO\�GR�QRW�JLYH�HVWLPDWHV�IRU�WKH�UHWXUQV�WR�H[SHULHQFH�

4.4 Occupation/Social Class

$�PDOH�LQGLYLGXDO��ZKRVH�IDWKHU�LV�IURP�DQ�XQVNLOOHG�EDFNJURXQG��H[�
SHULHQFHV�D�����GURS�LQ�HDUQLQJV�FRPSDUHG�WR�DQRWKHU�PDOH�IURP�D
SURIHVVLRQDO�EDFNJURXQG��7KLV�ILJXUH�IRU�IHPDOHV�LV������%UHHQ�HW�DO��
�������$QRWKHU�LPSRUWDQW�ILQGLQJ�LV�WKDW�LI�RQH·V�IDWKHU�KDV�D�MRE��WKLV
LQFUHDVHV�JUHDWO\�WKH�FKDQFHV�RI�WKH�UHVSRQGHQW�KDYLQJ�D�MRE�RQH�\HDU
DIWHU� OHDYLQJ� VFKRRO�� DV� RSSRVHG� WR� EHLQJ� XQHPSOR\HG�� 'HQQ\� DQG
+DUPRQ��������ILQG�WKDW�LQGLYLGXDOV�IURP�ZRUVH�RII�EDFNJURXQGV�DUH
DOVR� OHVV� OLNHO\� WR� SXUVXH� KLJKHU� HGXFDWLRQ�� ,Q� DGGLWLRQ�� UHLQIRUFLQJ
%UHHQ�HW�DO���������DERYH��'HQQ\�DQG�+DUPRQ��������ILQG�WKDW�KDYLQJ
D� IDWKHU� ZKR� KDV� D� MRE�� LQFUHDVHV� WKH� SUREDELOLW\� RI� EHLQJ� HLWKHU� LQ
KLJKHU�HGXFDWLRQ�RU�LQ�HPSOR\PHQW�FRPSDUHG�WR�XQHPSOR\PHQW�

4.5 Selection bias

7KH�RQO\�VWXG\�WKDW�DGGUHVVHV�WKH� LVVXH�RI�VHOHFWLRQ�ELDV��VHH�6HF�
WLRQ� ��� LV� 'HQQ\� DQG� +DUPRQ� �������� 8VLQJ� WKH� +HFNPDQ� WZR�
VWHS�PHWKRG�'HQQ\�DQG�+DUPRQ��������GLVFRYHU�WKDW�WKH� LQYHUVH
0LOOV·� UDWLR� LV� LQVLJQLILFDQW� IRU� PHQ� DQG� VLJQLILFDQW� IRU� IHPDOHV�
7KLV�LPSOLHV�WKDW�WKHUH�LV�D�SUREOHP�RI�VHOHFWLRQ�ELDV�LQ�WKH�UHJUHV�
VLRQ� UHVXOWV� IRU� IHPDOHV� EXW� QRW� IRU� PDOHV�� WKDW� LV�� WKH� HVWLPDWHV
IURP�WKH�2/6�IHPDOH�HTXDWLRQ�DUH�LQFRQVLVWHQW�

,Q�DGGLWLRQ��FRQWUROOLQJ�IRU�VHOHFWLRQ�ELDV�UHVXOWV�LQ�D�QRWDEOH�HI�
IHFW�IURP�H[DP�SHUIRUPDQFH��WDNLQJ�KLJKHU�OHYHO�SDSHUV�LQ�WKH�,Q�
WHUPHGLDWH� DQG�/HDYLQJ�&HUWLILFDWH� LV�QRZ�VLJQLILFDQW� IRU� IHPDOHV�
7KLV�LQGLFDWHV�WKDW�SHUIRUPDQFH�LQ�H[DPV�LV�LPSRUWDQW�LQ�VLJQDOOLQJ
ZRPHQ·V�JHQHUDO�OLWHUDF\�WR�HPSOR\HUV��LQ�WKH�MRE�PDUNHW��PRUH�VR
WKDQ�IRU�PDOHV��$JDLQ��DV�PHQWLRQHG�DERYH�� WKH�UHDVRQ� OLHV� LQ� WKH
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W\SH� RI� MREV� IHPDOHV� WHQG� WR� HQWHU� LQWR� ZKHQ� WKH\� OHDYH� VFKRRO�
&RUUHFWLQJ� IRU� VHOHFWLRQ� ELDV� DOVR� ORZHUV�� E\� KDOI�� WKH� HIIHFW� WKDW
YRFDWLRQDO�WUDLQLQJ�KDV�RQ�HDUQLQJV��ZKLFK�LQGLFDWHV�WKDW�WKH�XQRE�
VHUYHG�FKDUDFWHULVWLFV��VXFK�DV�PRWLYDWLRQ�DQG�DELOLW\��DUH�GLIIHUHQW
DFURVV�WKH�ZRUNLQJ�DQG�QRQ�ZRUNLQJ�SRSXODWLRQ�

5 Conclusion

$�VXUYH\�RI�WKH�OLWHUDWXUH�RQ�WKH�UHWXUQV�WR�HGXFDWLRQ�EULQJV�XV�WR
WKH�FRQFOXVLRQ�WKDW�WKH�VSHFLILFDWLRQ�RI�WKH�ZDJH�HTXDWLRQ�DQG�WKH
XVH�RI�GLIIHUHQW� GDWD� VHWV� GR�QRW� KDYH� D� GUDPDWLF� HIIHFW� RQ� HDUQ�
LQJV�� )RU� H[DPSOH�� WKH� UHWXUQV� WR� HGXFDWLRQDO� OHYHOV� GR� QRW� YDU\
PXFK�DQG�WKH�GLIIHUHQFHV�DFURVV�\HDUV�DQG�VWXGLHV�DUH�QRW�VLJQLIL�
FDQWO\�GLIIHUHQW��:KHQ�\HDUV�RI�HGXFDWLRQ� LV� XVHG�� WKH� UHWXUQV� DUH
DURXQG���SHU�FHQW�SHU�\HDU�ZLWK�WKH�H[FHSWLRQ�RI�:DOVK�DQG�:KH�
ODQ� �������� 7KH� UHWXUQ� WR� H[SHULHQFH� YDULHV� D� ORW� EHWZHHQ� WKH
VWXGLHV�VXUYH\HG��ZKLFK� LV�GXH�WR�WKH�GLIIHUHQW�SUR[LHV�IRU�H[SHUL�
HQFH� XVHG�� L�H�� DJH�� SRWHQWLDO� RU� DFWXDO� H[SHULHQFH�� $JDLQ�� ZLWK
:DOVK�DQG�:KHODQ·V��������VWXG\�SURGXFLQJ�VRPH�SHFXOLDULWLHV�

7KXV�� WKLV� UHYLHZ� KDV� DOVR� EURXJKW� WR� OLJKW� WKH� LPSRUWDQFH� RI
UHOLDEOH� GDWD� VHWV��:DOVK� DQG�:KHODQ� ������� XVH� HDUQLQJV� IURP� D
GDWD� VHW� WKDW� LV�XQUHSUHVHQWDWLYH�RI� WKH�SRSXODWLRQ�GLVWULEXWLRQ�RI
ZDJHV��KHQFH�SURGXFHV�HVWLPDWHV�WKDW�FDQ�EH�FODVVLILHG�DV�¶RXWOLHUV·
LQ�FRPSDULVRQ�WR�RWKHU�VWXGLHV�

+RZHYHU�� ZH� FDQQRW� EH� IXOO\� FRQILGHQW� RI� WKHVH� UHVXOWV� XQWLO
PRUH� HVWLPDWHV� KDYH� EHHQ� UHSOLFDWHG�� HVSHFLDOO\� LQ� WHUPV� RI� UR�
EXVWQHVV� RI� UHVXOWV� WR� GLIIHUHQW� GDWD� VHWV�� 7KHUH� LV� D� UHPDUNDEOH
VFDUFLW\�RI� UHVHDUFK�RQ� UHWXUQV� WR� ODERXU�PDUNHW� DWWULEXWHV� LQ� ,UH�
ODQG��ZKLFK�LV�DWWULEXWHG�WR�WKH�ODFN�RI�FRPSUHKHQVLYH�PLFUR�GDWD�
LQ� WKH� �� SDSHUV� VXUYH\HG� WKHUH� LV� RQO\� �� GLIIHUHQW� GDWD� VHWV� XVHG�
ZKLFK�GRHV�QRW�DOORZ�XV�WR�EH�IXOO\�FRQILGHQW�RI�RXU�UHVXOWV�

)XUWKHU� UHVHDUFK� LV� DOVR�ZDUUDQWHG� WR� H[SORUH� WKH� FRUUHFW�ZDJH
VSHFLILFDWLRQ� DQG� VRPH� SHFXOLDULWLHV� HVSHFLDOO\� LQ� UHODWLRQ� WR� WKH
IHPDOH�ZDJH� HTXDWLRQ��3DUWLFXODUO\�� WKH� LPSDFW� RI� SHUIRUPDQFH� LQ
H[DPV�RQ�VXFFHVV�LQ�WKH�IHPDOH�ODERXU�PDUNHW�

$OVR��DV�FDQ�EH�VHHQ�IURP�7DEOH�$��RI�WKH�$SSHQGL[� LW� LV�GLIIL�
FXOW�WR�LQIHU�DQ\WKLQJ�DERXW�WKH�WUHQG�LQ�WKH�UDWH�RI�UHWXUQ�EHFDXVH
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RI�WKH�WLPLQJ�RI�WKH�GDWD�VHWV��:KLOH�RQH�VWXG\�DUJXHV�IRU�LQFUHDV�
LQJ� UHWXUQV� WR� FUHGHQWLDOV�� WKHUH� LV� QR� REYLRXV� LQFUHDVH� �RU� GH�
FUHDVH��LQ�WKH�UHWXUQ�WR�\HDUV�RI�HGXFDWLRQ�
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