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818� :RUOG� ,QVWLWXWH� IRU� 'HYHORSPHQW� (FRQRPLFV� 5HVHDUFK� �818�:,'(5�� ZDV
HVWDEOLVKHG�E\�WKH�8QLWHG�1DWLRQV�8QLYHUVLW\�DV�LWV�ILUVW�UHVHDUFK�DQG�WUDLQLQJ�FHQWUH
DQG� VWDUWHG� ZRUN� LQ� +HOVLQNL�� )LQODQG� LQ� ������ 7KH� SXUSRVH� RI� WKH� ,QVWLWXWH� LV� WR
XQGHUWDNH�DSSOLHG� UHVHDUFK�DQG�SROLF\�DQDO\VLV�RQ� VWUXFWXUDO� FKDQJHV�DIIHFWLQJ� WKH
GHYHORSLQJ� DQG� WUDQVLWLRQDO� HFRQRPLHV�� WR� SURYLGH� D� IRUXP� IRU� WKH� DGYRFDF\� RI
SROLFLHV�OHDGLQJ�WR�UREXVW��HTXLWDEOH�DQG�HQYLURQPHQWDOO\�VXVWDLQDEOH�JURZWK��DQG�WR
SURPRWH� FDSDFLW\� VWUHQJWKHQLQJ� DQG� WUDLQLQJ� LQ� WKH� ILHOG� RI� HFRQRPLF� DQG� VRFLDO
SROLF\�PDNLQJ�� ,WV�ZRUN� LV� FDUULHG�RXW�E\� VWDII� UHVHDUFKHUV�DQG� YLVLWLQJ� VFKRODUV� LQ
+HOVLQNL�DQG�WKURXJK�QHWZRUNV�RI�FROODERUDWLQJ�VFKRODUV�DQG�LQVWLWXWLRQV�DURXQG�WKH
ZRUOG�
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LPSO\� HQGRUVHPHQW� E\� WKH� ,QVWLWXWH� RU� WKH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\�� QRU� E\� WKH
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,�ZLVK� WR� WKDQN� WKH� SDUWLFLSDQWV� LQ� WKH�ZRUNVKRS� RQ� 
,QHTXDOLW\��*URZWK� DQG
3RYHUW\� XQGHU� WKH� :DVKLQJWRQ� &RQVHQVXV
� �818�:,'(5�� +HOVLQNL�� -XO\
������ IRU� WKHLU� FRPPHQWV� RQ� DQ� HDUOLHU� YHUVLRQ� RI� WKLV� SDSHU�� ,� DOVR� WKDQN
0HJKQDG� 'HVDL� DQG� 'DYLG� 6RVNLFH� IRU� YHU\� KHOSIXO� GLVFXVVLRQV�� $GGLWLRQDO
WKDQNV�WR�WKH�DXGLHQFHV�DW�VHPLQDUV�KHOG�DW�WKH�:LVVHQVFKDIWV]HQWUXP��%HUOLQ��
WKH�/RQGRQ�6FKRRO�RI�(FRQRPLFV��WKH�6$6(�&RQIHUHQFH��/RQGRQ��-XQH�������
WKH�8QLYHUVLW\�RI�3LVD��DQG�WKH�8QLYHUVLW\�RI�3LDFHQ]D�IRU�WKHLU�IHHGEDFN��/XFD
)ODEEL�SURYLGHG�H[FHOOHQW�UHVHDUFK�DVVLVWDQFH��)LQDOO\��WKH�ILQDQFLDO�VXSSRUW�RI
WKH� 0LQLVWU\� RI� 8QLYHUVLW\� �08567� IRQGL� H[���� SHU� FHQW�� LV� JUDWHIXOO\
DFNQRZOHGJHG�

'DQLHOH�&KHFFKL
1RYHPEHU�������0LODQ
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,Q�WKLV�SDSHU�ZH�SURSRVH�WR�PHDVXUH�WKH�LQHTXDOLW\�RI�HGXFDWLRQDO�DFKLHYHPHQWV
E\� FRQVWUXFWLQJ� D� *LQL� LQGH[� RQ� HGXFDWLRQDO� DWWDLQPHQWV�� :H� WKHQ� XVH� WKH
SURSRVHG�PHDVXUH� WR� DQDO\VH� WKH� UHODWLRQVKLS� EHWZHHQ� LQHTXDOLW\� LQ� LQFRPHV
DQG�HGXFDWLRQDO�DFKLHYHPHQWV��LQ�WHUPV�RI�ERWK�WKH�DYHUDJH�DWWDLQPHQWV�DQG�WKH
GLVSHUVLRQ� RI� DWWDLQPHQWV��� (YHQ� LI� WKHRUHWLFDO� FRQVLGHUDWLRQV� VXJJHVW� D� QRQ�
OLQHDU� UHODWLRQVKLS� EHWZHHQ� WKHVH� WZR� PHDVXUHV� RI� LQHTXDOLW\�� DFWXDO� GDWD
LQGLFDWH� WKDW� WKHUH� LV� D� VWURQJ� QHJDWLYH� OLQNDJH� EHWZHHQ� DYHUDJH� \HDUV� RI
HGXFDWLRQ� DQG� PHDVXUHG� LQFRPH� LQHTXDOLW\�� 0XOWLYDULDWH� UHJUHVVLRQV� DOVR
GHPRQVWUDWH� WKDW�� LI� ZH� WDNH� LQWR� DFFRXQW� WKH� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ
DYHUDJH� HGXFDWLRQDO� DFKLHYHPHQW� DQG� WKH� GLVSHUVLRQ� RI� HGXFDWLRQDO
DFKLHYHPHQW��WKH�UHODWLRQVKLS�EHWZHHQ�LQFRPH�LQHTXDOLW\�DQG�DYHUDJH�\HDUV�RI
VFKRROLQJ�DSSHDUV�8�VKDSHG��ZLWK�D� ORZHU� WXUQLQJ�SRLQW�DW�����\HDUV�� ,QFRPH
LQHTXDOLW\�LV�DOVR�QHJDWLYHO\�UHODWHG�WR�SHU�FDSLWD�LQFRPH�DQG�SRVLWLYHO\�UHODWHG
WR�WKH�FDSLWDO�RXWSXW�UDWLR�DQG�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ��/RRNLQJ
DW� WKH� UHODWLYH� FRQWULEXWLRQ�RI� HGXFDWLRQ� WR� LQFRPH� LQHTXDOLW\��ZH� ILQG� WKDW� LW
H[SODLQV�EHWZHHQ���SHU�FHQW�DQG����SHU�FHQW�RI�WKH�YDULDQFH��WKRXJK�WKH�IUDFWLRQ
LV�KLJKHU�DQG�VKRZV�D�ULVLQJ�WUHQG�LQ�GHYHORSHG�FRXQWULHV�
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,Q� WKH� OLWHUDWXUH� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� RXWSXW
JURZWK��VHYHUDO�DXWKRUV�FODLP�WKDW�JUHDWHU�LQFRPH�LQHTXDOLW\�UHGXFHV�JURZWK��
7KH� HPSLULFDO� HYLGHQFH� LQGLFDWHV� WKDW� RQH� VWDQGDUG� GHYLDWLRQ� GHFUHDVH� LQ
LQFRPH�LQHTXDOLW\� UDLVHV� WKH�DQQXDO�JURZWK�UDWH�RI�SURGXFW�SHU�FDSLWD�E\�����
���� SHUFHQWDJH� SRLQWV�� +RZHYHU�� WKHUH� LV� QR� FRQVHQVXV� DERXW� WKH� XQGHUO\LQJ
FDXVDO�PHFKDQLVP��2Q�RQH�VLGH��D�SROLWLFDO�HFRQRP\�PHFKDQLVP�FDOOV�IRU�D�UROH
IRU�UHGLVWULEXWLYH�SROLFLHV��JUHDWHU�LQFRPH�LQHTXDOLW\�JHQHUDWHV�LQFUHDVHG�VRFLDO
SUHVVXUH� DQG� VRFLDO� LQVWDELOLW\�� DQG� WKLV� FUHDWHV� DQ� DGYHUVH� HQYLURQPHQW� IRU
LQYHVWPHQW�LQ�SK\VLFDO�FDSLWDO��2Q�WKH�RWKHU�VLGH��JUHDWHU�LQFRPH�LQHTXDOLW\�DQG
JUHDWHU� SRYHUW\� LQKLELW� DFFHVV� WR� VFKRROLQJ� DQG� LQYHVWPHQW� LQ� KXPDQ� FDSLWDO�
WKXV� UHGXFLQJ� WKH�SRWHQWLDO� IRU� JURZWK��%RWK� H[SODQDWLRQV� DUH� DW� RGGV�ZLWK� D
GHHSHU� VFUXWLQ\�� 7KH� SROLWLFDO� PHFKDQLVP� KLQJHV� RQ� WKH� GLVLQFHQWLYH� HIIHFW
FUHDWHG� E\� ILVFDO� UHGLVWULEXWLRQ�� ZKLFK� LV� QRW� FRQILUPHG� E\� WKH� GDWD��� 7KH
OLTXLGLW\� FRQVWUDLQW� H[SODQDWLRQ� UHTXLUHV� WKDW� WKH� DFFHVV� WR� HGXFDWLRQ� EH
SUHYHQWHG�E\�ODFN�RI�ILQDQFLDO�UHVRXUFHV��ZKLFK�LV�KDUGO\�WKH�FDVH�LQ�FRXQWULHV
ZKHUH�SXEOLF�HGXFDWLRQ�LV�QHDUO\�FRVW�IUHH�DW�WKH�FRPSXOVRU\�OHYHO��

2Q�WKH�ZKROH��WKLV�OLWHUDWXUH�VHHPV�XQDEOH�WR�SURYLGH�FRQFOXVLYH�UHVXOWV�IRU�WKH
YHU\�VDPH�UHDVRQV�WKDW�WKH�FRQWULEXWLRQ�RI�.X]QHWV��������KDV�QHYHU�DFKLHYHG
WKH�VWDWXV�RI�D�VW\OL]HG�IDFW�LQ�HFRQRPLFV��LW�LV�LPSRVVLEOH�WR�LGHQWLI\�D�FRPPRQ
SDWWHUQ�RI�GHYHORSPHQW�DPRQJ�FRXQWULHV� WKURXJKRXW� WKH�ZRUOG�EHFDXVH� VRFLDO
VWUXFWXUHV� HYROYH�GLIIHUHQWO\� �DFFRUGLQJ� WR�KLVWRULFDO�KHULWDJH�� UHOLJLRQ�� HWKQLF
FRPSRVLWLRQ��DQG�FXOWXUDO� WUDGLWLRQV����:KLOH�ZH� ODUJHO\�VKDUH� WKH�RSLQLRQ�RQ
WKH� LPSRVVLELOLW\� WR� LGHQWLI\� D� XQLTXH� PRGHO� IRU� D� 
VRFLDO� VWUXFWXUH� RI
DFFXPXODWLRQ
�� ZH� VWLOO� EHOLHYH� WKDW� WKHUH� LV� VRPHWKLQJ� WR� EH� OHDUQW� IURP
JHQHUDOL]LQJ�VLQJOH�FRXQWU\�H[SHULHQFHV��,Q�WKLV�UHVSHFW��WKH�FDXVDO�UHODWLRQVKLSV
JRYHUQLQJ� DJJUHJDWH� HGXFDWLRQDO� FKRLFHV� KDYH� \HW� WR� EH� XQGHUVWRRG�� 7KH
WKHRUHWLFDO� OLWHUDWXUH� PDNHV� PDQ\� VLPSOLI\LQJ� DVVXPSWLRQV�� WKH� PDLQ� RQH� RI
ZKLFK� LV� WKDW� LQFRPH� LQHTXDOLW\� DQG� HGXFDWLRQDO� FKRLFHV� DUH� SHUIHFWO\
FRUUHODWHG� DQG� WKDW� WKH� UHVXOWLQJ� HDUQLQJ� GLVWULEXWLRQ� UHSOLFDWHV� HGXFDWLRQDO
FKRLFHV�� 7KLV� DOORZV� WKH� LGHQWLILFDWLRQ� RI� DQ� LQWHUJHQHUDWLRQDO� HTXLOLEULXP� LQ
LQFRPH� DQG� HGXFDWLRQ� GLVWULEXWLRQV�� 6LQFH� WKH� WZR� YDULDEOHV� DUH� SHUIHFWO\
������������������������������������������
��*RRG� VXUYH\V�RI� WKLV� OLWHUDWXUH� FDQ� EH� IRXQG� LQ�%HQDERX� �����D���%RXUJXLJQRQ� �������
$JKLRQ��&DUROL�DQG�*UDFLD�3HxDORVD���������DQG�%DUUR��������
��6HH�3HURWWL��������
�� 6RPH� HPSLULFDO� HYLGHQFH� LQ� VXSSRUW� RI� WKHVH� SURSRVLWLRQV� LV� RIIHUHG� LQ� %RXUJXLJQRQ
��������&KHFFKL��������DQG�)LOPHU�DQG�3ULWFKHWW��������
�� 7KLV� LV� WKH� H[SODQDWLRQ� SXW� IRUZDUG� E\� %UDQGROLQL� DQG� 5RVVL� ������� WR� DFFRXQW� IRU
GLIIHUHQW�UHODWLRQVKLSV�EHWZHHQ�LQHTXDOLW\�DQG�JURZWK�LQ�VXEJURXSV�RI�FRXQWULHV�
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FRUUHODWHG��WKH�GLVWULEXWLRQ�RI�LQFRPHV�DQG�WKH�GLVWULEXWLRQ�RI�KXPDQ�FDSLWDO�DUH
VKDSHG�E\�WKH�VDPH�IDFWRUV��,Q�PDQ\�PRGHOV��WKH�VDPH�EDUULHUV��WKH�DEVHQFH�RI
ILQDQFLDO� PDUNHWV� IRU� HGXFDWLRQ� ILQDQFLQJ�� WKH� FXOWXUDO� SRYHUW\� RI� WKH
HQYLURQPHQW�� WKH� LQHIILFLHQF\� RI� WKH� SXEOLF� DGPLQLVWUDWLRQ� LQ� WD[� OHY\LQJ�
SUHYHQW� LQYHVWPHQW� LQ� KXPDQ� FDSLWDO� E\� D� IUDFWLRQ� RI� WKH� SRSXODWLRQ�� ZKR
VXEVHTXHQWO\� HDUQV� OHVV� LQFRPH��� :KHQHYHU� WKHUH� LV� VRPH� LQWHUJHQHUDWLRQDO
SHUVLVWHQFH� �YLD� PRQHWDU\� LQKHULWDQFH� RU� WKH� HIIHFWV� RI� IDPLO\� FXOWXUDO
EDFNJURXQG���WKH�YHU\�VDPH�SRUWLRQ�RI� WKH�SRSXODWLRQ�UHPDLQV� WUDSSHG�DW� ORZ
OHYHOV� RI� HGXFDWLRQ� DQG� ORZ� OHYHOV� RI� LQFRPH� IRU�PRUH� WKDQ� RQH� JHQHUDWLRQ�
7KXV�� ZLWKLQ� WKH� ORJLF� RI� IRUPDO� PRGHOV�� LOOLWHUDWH� SHRSOH� DQG� WKH� SRRU� DUH
V\QRQ\PRXV�� %XW� LQ� UHDOLW\� WKLQJV� DUH� IDU� PRUH� FRPSOLFDWHG�� (GXFDWLRQDO
FKRLFHV�DUH�DOVR�FRUUHODWHG�ZLWK�WKH�SXEOLF�SURYLVLRQ�RI�VFKRROV��WKH�SURKLELWLRQ
RQ� FKLOGUHQ� ODERXU� DQG� WKH� JHQHUDOO\� DYDLODEOH� RSSRUWXQLWLHV� LQ� WKH� ODERXU
PDUNHW��� $QDORJRXVO\�� LQFRPH� GLVWULEXWLRQ� FDQ� EH� PRUH� FORVHO\� UHODWHG� WR
HPSOR\PHQW�FRPSRVLWLRQ�� ODERXU� OHJLVODWLRQ�� WUDGH�XQLRQ�FRYHUDJH��DQG� ILVFDO
SROLFLHV�WKDQ�WR�HGXFDWLRQDO�DFKLHYHPHQWV�DPRQJ�WKH�SRSXODWLRQ��

+RZHYHU�� WKH� GLVWULEXWLRQ� RI� LQFRPHV� DQG� WKH� GLVWULEXWLRQ� RI� HGXFDWLRQDO
DWWDLQPHQWV�DUH�REYLRXVO\�UHODWHG��2Q�RQH�KDQG��LQFRPH�LQHTXDOLW\�PD\�SUHYHQW
DFFHVV� WR� HGXFDWLRQ� ZKHQ� HGXFDWLRQ� LV� WRR� FRVWO\� IRU� WKH� IDPLO\�� WKH� PRUH
VNHZHG�WKH�LQFRPH�GLVWULEXWLRQ��WKH�KLJKHU�WKH�SRSXODWLRQ�VKDUH�H[FOXGHG�IURP
VFKRROLQJ� DQG� WKH� KLJKHU� WKH� LQHTXDOLW\� LQ� HGXFDWLRQDO� DFKLHYHPHQWV�� ,Q� WKLV
UHVSHFW��ZH�KDYH�D�VHOI�SHUSHWXDWLQJ�SRYHUW\�WUDS�WKDW�FDQ�RQO\�EH�DYRLGHG�E\
HDVLQJ�DFFHVV�WR�HGXFDWLRQ���2Q�WKH�RWKHU�KDQG��LPSURYHG�DFFHVV�WR�HGXFDWLRQ
UDLVHV� WKH� HDUQLQJ� RSSRUWXQLW\� RI� WKH� ORZHVW� VWUDWD� DQG�� RWKHU� WKLQJV� EHLQJ
FRQVWDQW�� UHGXFHV�HDUQLQJV�LQHTXDOLW\��$V�ORQJ�DV�WRWDO� LQFRPH� LV�SURSRUWLRQDO

������������������������������������������
��)RU�H[DPSOH��*DORU�DQG�=HLUD� ��������%DQHUMHH�DQG�1HZPDQ� �������DQG�3LNHWW\� ������
FRQVLGHU�ILQDQFLDO�PDUNHW�LPSHUIHFWLRQ��ZKLOH�%HQDERX������D�� WDNHV�LQWR�DFFRXQW� WKH�UROH
RI� VRFLDO� FDSLWDO�� DQG� 3HURWWL� ������� SRLQWV� WR� WKH� VWDJH� RI� GHYHORSPHQW� DQG� WKH� OHYHO� RI
DYDLODEOH�UHVRXUFHV�
��)RU�H[DPSOH��LQ�UXUDO�HFRQRPLHV�WKH�RXWSXW�JDLQV�RI�FKLOG�ODERXU�DUH�WKH�PDLQ�REVWDFOH�WR
VFKRROLQJ� DPRQJ� FKLOGUHQ�� 6HH� WKH� =DPELDQ� FDVH� GHVFULEHG� E\� 6N\W� 1LHOVHQ� �������� WKH
%DQJODGHVK�FDVH�DQDO\VHG�E\�5DYDOOLRQ�DQG�:RGRQ��������DQG�WKH�,QGLDQ�FDVH�GLVFXVVHG�E\
:HLQHU��������
��6HH�*RWWVFKDON�DQG�6PHHGLQJ� �������DQG�%DUGRQH��*LWWOHPDQ�DQG�.HHVH� ������� IRU� WKH
GHWHUPLQDQWV�RI�HDUQLQJV�GLVWULEXWLRQ�LQ�2(&'�HFRQRPLHV��*OREDOL]DWLRQ�DQG�WKH�HIIHFW�RQ
ZDJH� LQHTXDOLW\� DUH� GLVFXVVHG� LQ� %RUMDV� DQG�5DPH\� �������� 6DFKV� DQG� 6KDW]� ������� DQG
)HHQVWUD�DQG�+DQVRQ��������
�� &KHFFKL� ������� VKRZV� WKDW� LQFRPH� LQHTXDOLW\� HIIHFWLYHO\� UHGXFHV� VFKRRO� HQUROPHQW�
PDLQO\� DW� VHFRQGDU\� OHYHO�� 6LPLODU� UHVXOWV� DUH� LQ� )OXJ�� 6SLOLPEHUJR� DQG� :DFKWHQKHLP
�������� )URP� D� IRUPDO� SRLQW� RI� YLHZ�� WKLV� FRUUHVSRQGV� WR� WKH� FDVH� ZKHUH� FXUUHQW� LQFRPH
LQHTXDOLW\�DIIHFWV�WKH�UDWH�RI�FKDQJH�RI�LQHTXDOLW\�LQ�HGXFDWLRQDO�DFKLHYHPHQW�
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WR�ODERXU�LQFRPH��ZH�FDQ�H[SHFW�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�GLVWULEXWLRQ
RI�HGXFDWLRQDO�DFKLHYHPHQWV�DQG�WKH�GLVWULEXWLRQ�RI�LQFRPHV�LQ�WKH�SRSXODWLRQ�
%XW�WKH�
RWKHU�WKLQJV�EHLQJ�FRQVWDQW
�DVVXPSWLRQ�LV�UDWKHU�FUXFLDO�KHUH��VLQFH�ZH
KDYH� WR� WDNH� LQWR� DFFRXQW� WKH� JHQHUDO� HTXLOLEULXP� FRQVHTXHQFHV� RI� WKHVH
FKDQJHV��&RQVLGHU� IRU�H[DPSOH� WKH� FDVH�RI� VNLOO�ELDVHG� WHFKQRORJLFDO� FKDQJH�
0DQ\�DXWKRUV�DJUHH�WKDW�WKLV�LV�RQH�RI�WKH�SRWHQWLDO�UHDVRQV�IRU�WKH�ERRVW�LQ�WKH
FROOHJH� 
SUHPLXP
�� DW� OHDVW� LQ� WKH� 8QLWHG� 6WDWHV�� :LWK� D� WLPH� ODJ�� WKLV� KDV
SURGXFHG�DQ� LQFUHDVH� LQ� FROOHJH� HQUROPHQWV� GHVSLWH� WKH� ULVH� LQ� WXLWLRQV��8QWLO
WKH�VXSSO\�RI�QHZ�FROOHJH�JUDGXDWHV�GHSUHVVHV� WKH�SUHPLXP��ZH�ZLOO�REVHUYH
JURZLQJ� LQFRPH� LQHTXDOLW\�� DFFRPSDQLHG� E\� D� UHGXFWLRQ� LQ� LQHTXDOLW\� LQ
HGXFDWLRQDO�DFKLHYHPHQW��

7KHUHIRUH�� ZH� FDQQRW� SUHGLFW� D� SULRUL� WKH� VLJQ� RI� WKH� UHODWLRQVKLS� EHWZHHQ
HGXFDWLRQDO�DFKLHYHPHQWV�DQG�LQFRPH�LQHTXDOLW\��)RU�WKLV�UHDVRQ��LQ�WKLV�SDSHU
ZH� LQWHQG� WR� LQYHVWLJDWH� WKH� HPSLULFDO� GHWHUPLQDQWV� RI� DJJUHJDWH� LQFRPH
LQHTXDOLW\� DQG�� PRUH� VSHFLILFDOO\�� WKH� UHODWLYH� FRQWULEXWLRQ� RI� HGXFDWLRQ� WR
PHDVXUHG� LQFRPH� LQHTXDOLW\�� ,Q� RXU� RSLQLRQ�� WKLV� LV� FUXFLDO� IRU� WZR
FRQVLGHUDWLRQV�� )LUVW�� IURP� D� WKHRUHWLFDO� SRLQW� RI� YLHZ�� LW� LV� LPSRUWDQW� WR
XQGHUVWDQG� WKH� SODXVLELOLW\� RI� VWXG\LQJ� LQWHUJHQHUDWLRQDO� HTXLOLEULD� XQGHU
VWDWLRQDU\�GLVWULEXWLRQV�RI�LQFRPH�DQG�KXPDQ�FDSLWDO�LQ�WKH�SRSXODWLRQ��6HFRQG�
DQG� IDU�PRUH� LPSRUWDQW�� IURP� D� SROLF\� SRLQW� RI� YLHZ�ZH�ZDQW� WR� XQGHUVWDQG
ZKHWKHU� XUJLQJ� FRXQWULHV� �RU� SHRSOH�� WR� LQFUHDVH� WKHLU� HGXFDWLRQDO
DFKLHYHPHQWV�LV�JRLQJ�WR�H[DFHUEDWH��PRGHUDWH��RU�KDYH�OLWWOH�LQIOXHQFH�RQ�WKH
VXEVHTXHQW�HDUQLQJV�GLVWULEXWLRQ�

7KH�SDSHU� LV�RUJDQL]HG�DV� IROORZV��7KH�QH[W�VHFWLRQ� UHYLHZV� WKH� OLWHUDWXUH�RQ
LQFRPH�LQHTXDOLW\�GHWHUPLQDQWV��7KH�WKLUG�VHFWLRQ�SURYLGHV�HPSLULFDO�HYLGHQFH�
7KH�IRXUWK�VHFWLRQ�FRQFOXGHV��$SSHQGL[�,�LQGLFDWHV�GDWD�VRXUFHV�DQG�GLVFXVVHV
GDWD�UHOLDELOLW\�

,, 7+(�(;,67,1*�/,7(5$785(

7KHUH� LV� D� JURZLQJ� OLWHUDWXUH� RQ� WKH� FXUUHQW� WUHQGV� LQ� LQFRPH� LQHTXDOLW\� DW
ZRUOG� OHYHO���� 5LVLQJ� LQFRPH� LQHTXDOLW\� RFFXUUHG� LQLWLDOO\� LQ� $QJOR�6D[RQ

������������������������������������������
��)UHHPDQ��������KDV�VKRZQ�WKH�H[LVWHQFH�RI�D�VLPLODU�SKHQRPHQRQ�GXULQJ� WKH�����V� IRU
HQJLQHHUV� LQ� WKH� 86� DQG� KDV� SURYLGHG� D� 
FREZHE
� PRGHO� IRU� WKH� G\QDPLFV� RI� WKLV
SKHQRPHQRQ��)RU�PRUH�UHFHQW�HYLGHQFH��VHH�0XUSK\��5LGGHO�DQG�5RPHU��������
���6HH�$WNLQVRQ���������&RUQLD��������DQG�WKH�UHIHUHQFHV�WKHUHLQ�
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FRXQWULHV�� EXW� QRZ� LV� DIIHFWLQJ� PRVW� LQGXVWULDOL]HG� QDWLRQV���� $PRQJ� WKH
SRWHQWLDO�FDXVHV�RI�WKLV�SKHQRPHQRQ��WKH�UHGXFWLRQ�RI�WKH�UHGLVWULEXWLYH�UROH�RI
WKH� VWDWH�� WKH� GHFOLQH� LQ� XQLRQ� SUHVHQFH� LQ� WKH� ZRUNSODFH�� WKH� LQFUHDVHG
FRPSHWLWLRQ� DW� LQWHUQDWLRQDO� OHYHO�� WHFKQRORJLFDO� SURJUHVV� DQG� DOO� SRVVLEOH
FRPELQDWLRQV�RI�WKHVH�DUH�RIWHQ�LQGLFDWHG���7KHVH�H[SODQDWLRQV�DUH�VRPHWLPHV
UHIHUUHG� WR� DV� 
WKH� WUDQVDWODQWLF� FRQVHQVXV
��� +RZHYHU�� WKH� H[SHULHQFHV� DW
QDWLRQDO� OHYHO� DUH� YHU\� GLYHUVLILHG�� DQG� LW� LV� TXLWH� KD]DUGRXV� WR� GUDZ� JHQHUDO
FRQFOXVLRQV��$SDUW� IURP�WKH�.X]QHWV� �������K\SRWKHVLV�RQ� WKH�H[LVWHQFH�RI�D
QRQ�OLQHDU�UHODWLRQVKLS�EHWZHHQ�RXWSXW�SHU�FDSLWD�DQG�LQFRPH�LQHTXDOLW\��ZH�GR
QRW�ILQG�PXFK�SURJUHVV�LQ�WKH�VWDWLVWLFDO�H[SODQDWLRQ�RI�WKH�REVHUYHG�LQHTXDOLW\�
,Q�SDUWLFXODU��OLWWOH�ZRUN�KDV�EHHQ�XQGHUWDNHQ�VR�IDU�VHHNLQJ�WR�WHVW�DOWHUQDWLYH
H[SODQDWLRQV�RI�WKH�HYLGHQFH�RQ�LQFRPH�GLVWULEXWLRQ�DQG�HYHQ�OHVV�FRQFHUQLQJ
WKH�UHODWLRQVKLS�EHWZHHQ�HGXFDWLRQDO�DWWDLQPHQW�DQG�LQFRPH�LQHTXDOLW\��7KLV�LV
VXUSULVLQJ�� JLYHQ� WKH� IDFW� WKDW� FRPSXOVRU\� HGXFDWLRQ� LV� SXEOLFO\� DQG� IUHHO\
SURYLGHG�LQ�DOPRVW�DOO�FRXQWULHV�RI�WKH�ZRUOG�

7KH� H[LVWLQJ� OLWHUDWXUH� RQ� WKH� HIIHFWV� RI� HGXFDWLRQDO� DWWDLQPHQWV� RQ� LQFRPH
LQHTXDOLW\� PDLQO\� IRFXVHV� RQ� WKH� WZR� ILUVW� PRPHQWV� RI� LQFRPH� GLVWULEXWLRQ�
QDPHO\��WKH�DYHUDJH�HGXFDWLRQDO�DWWDLQPHQW�DQG�WKH�GLVSHUVLRQ�RI�VFKRROLQJ�LQ
WKH� SRSXODWLRQ�� )RU� WKH� ILUVW�� %DUUR� ������� VXJJHVWV� WKDW� WKH� UHODWLRQVKLS
EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� RXWSXW� JURZWK� LV� QHJDWLYH� IRU� SRRU� FRXQWULHV
DQG�SRVLWLYH� IRU� ULFK� FRXQWULHV�� WKH� WKUHVKROG�EHLQJ� D� JURVV�GRPHVWLF� SURGXFW
SHU� FDSLWD� ORZHU� WKDQ� ������� DW� ����� SULFHV���� +H� UXQV� FRQGLWLRQDO
FRQYHUJHQFH� UHJUHVVLRQV� RQ� WKH� LQFRPH� LQHTXDOLW\� �IURP� WKH� 'HLQLQJHU� DQG
6TXLUH��������GDWDVHW��PHDVXUHG�ILYH�\HDUV�HDUOLHU�LQ�RUGHU�WR�H[FOXGH�WKH�FDVH
RI� UHYHUVH� FDXVDWLRQ�� 7KHQ� KH�PRYHV� WKLV� UHJUHVVRU� WR� WKH� OHIW�KDQG� VLGH� DQG
VWXGLHV�WKH�GHWHUPLQDQWV�RI�LQFRPH�LQHTXDOLW\��+H�SXWV�IRUZDUG�VRPH�HYLGHQFH
RQ� WKH� H[LVWHQFH� RI� DQ� LQYHUWHG�8�VKDSHG� UHODWLRQVKLS� EHWZHHQ� RXWSXW� SHU
FDSLWD�DQG�LQFRPH�LQHTXDOLW\��ZLWK�D�WXUQLQJ�SRLQW�DURXQG����������+H�FRQWUROV
IRU�HGXFDWLRQDO�DFKLHYHPHQW�E\�LQWURGXFLQJ�DYHUDJH�HGXFDWLRQDO�DWWDLQPHQWV�DW
WKUHH�OHYHOV��SULPDU\��VHFRQGDU\�DQG�WHUWLDU\�����%XW�KLV�UHVXOWV�DUH�GLIILFXOW�WR
LQWHUSUHW�LQ�WKLV�UHVSHFW��EHFDXVH�RI�WKH�FRQWHPSRUDQHRXV�SUHVHQFH�RI�GLIIHUHQW
LQIRUPDWLRQ� RQ� WKH� GLVWULEXWLRQ� RI� HGXFDWLRQDO� DFKLHYHPHQWV� �QDPHO\�� WKH
������������������������������������������
���0LODQRYLF��������KDV�FRPSXWHG�DQ�LQFUHDVH�RI���*LQL�SRLQWV�LQ�ZRUOG�LQFRPH�LQHTXDOLW\
IURP������DQG�������PDLQO\�DWWULEXWDEOH�WR�EHWZHHQ�FRXQWU\�LQHTXDOLW\�
���3HURWWL�SURGXFHG�VRPH�HYLGHQFH�SRLQWLQJ�LQ�WKH�VDPH�GLUHFWLRQ�DV�GLVFXVVDQW�RI�%HQDERX
�����E��
���
7KH�SDQHO�DOVR�LQFOXGHV�WKH�DYHUDJH�\HDUV�RI�VFKRRO�DWWDLQPHQW�IRU�SHRSOH�ROGHU�WKDQ����
FODVVLILHG�RYHU�WKUHH�HGXFDWLRQDO�OHYHOV��SULPDU\��VHFRQGDU\�DQG�KLJKHU��7KH�UHVXOWV�DUH�WKDW
SULPDU\�VFKRROLQJ�LV�QHJDWLYHO\�DQG�VLJQLILFDQWO\�UHODWHG�WR� LQHTXDOLW\��VHFRQGDU\�VFKRRO� LV
QHJDWLYHO\��EXW�QRW�VLJQLILFDQWO\��UHODWHG�WR�LQHTXDOLW\��DQG�KLJKHU�HGXFDWLRQ�LV�SRVLWLYHO\�DQG
VLJQLILFDQWO\�UHODWHG�WR�LQHTXDOLW\
��%DUUR������������
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FRQWULEXWLRQ� RI� DYHUDJH� KXPDQ� FDSLWDO� DQG� LWV� GLVWULEXWLRQ� DFURVV� SRSXODWLRQ
VXEJURXSV����

$� VLPLODU� VWUDWHJ\� LV� IROORZHG� E\� 2
1HLO� �������� ZKR� GHFRPSRVHV� RXWSXW
JURZWK�RYHU��������� LQWR� D� 
TXDQWLW\
� FRPSRQHQW� �DV�PHDVXUHG�E\� HQUROPHQW
UDWHV�� DQG� D� 
SULFH
� FRPSRQHQW� �DV� PHDVXUHG� E\� UHODWLYH� VWRFNV� RI� KXPDQ
FDSLWDO��� +LV� DQDO\VLV� VXJJHVWV� WKDW�� ZKLOH� WKHUH� LV� FRQYHUJHQFH� DPRQJ
FRXQWULHV�LQ�WKH�OHYHO�RI�HGXFDWLRQDO�DFKLHYHPHQW��WKH�SULFH�HIIHFW�ZRUNV�LQ�WKH
RSSRVLWH�GLUHFWLRQ����,Q�WKH�VDPH�OLQH�RI�UHVHDUFK��'HLQLQJHU�DQG�6TXLUH�������
VKRZ� WKDW� LQLWLDO� LQHTXDOLW\� LQ� DVVHWV� �ODQG�� LV� UHOHYDQW� LQ� SUHGLFWLQJ� ERWK
LQFRPH�JURZWK�DQG�FKDQJHV�LQ�LQFRPH�LQHTXDOLW\����6LQFH�ODQG�LQHTXDOLW\�DOVR
UHGXFHV� DYHUDJH� \HDUV� RI� HGXFDWLRQ� LQ� WKHLU� UHJUHVVLRQV�� WKH\� H[SODLQ� WKLV
HYLGHQFH�E\�UHIHUULQJ�WR�WKH�OLTXLGLW\�FRQVWUDLQWV�RQ�DFFHVV�WR�HGXFDWLRQ��$V�D
FRQVHTXHQFH�� LQFRPH� LQHTXDOLW\� DQG� HGXFDWLRQDO� DWWDLQPHQWV� DUH� SRVLWLYHO\
FRUUHODWHG� EHFDXVH� RI� WKH� SUHVHQFH� RI� D� WKLUG� FRQGLWLRQLQJ� YDULDEOH� �ZHDOWK
LQHTXDOLW\��� +RZHYHU�� ZKLOH� DVVHW� �RU� LQFRPH�� LQHTXDOLW\� PD\� UHGXFH� WKH
FUHDWLRQ�RI�QHZ�KXPDQ�FDSLWDO��WKH�
IORZ
�UHSUHVHQWHG�E\�QHZ�VFKRRO�OHDYHUV��
ZH�VHH�QR�JRRG�UHDVRQ�WR�VXSSRVH� LW�PLJKW�GHSUHFLDWH�H[LVWLQJ�KXPDQ�FDSLWDO
�WKH� 
VWRFN
� UHSUHVHQWHG� E\� WKH� DYHUDJH� HGXFDWLRQDO� DWWDLQPHQW� RI� WKH
SRSXODWLRQ����� ,Q� D� UHODWHG� SDSHU�� /L�� 6TXLUH� DQG� =RX� ������� LQWHUSUHW� WKH
HYLGHQFH� WKDW� WKH�HIIHFW�RI� �LQLWLDO�SHULRG��DYHUDJH�VHFRQGDU\� VFKRRO�\HDUV�RQ
LQFRPH� LQHTXDOLW\� LV� VLJQLILFDQW� DV� D� SUR[\� IRU� D� SROLWLFDO� HIIHFW�� WKH� PRUH
SROLWLFDO� IUHHGRP� WKHUH� LV�� WKH�PRUH� LQIRUPHG� LV� VRFLHW\�� WKH�PRUH� GLIILFXOW� LW
ZLOO� EH� IRU� WKH� ULFK� WR� DSSURSULDWH� H[WUD� UHVRXUFHV�� *UDGVWHLQ� DQG�0LODQRYLF
�������SURYLGH�DGGLWLRQDO�HYLGHQFH�RQ�WKH�SRWHQWLDO�H[LVWHQFH�RI�OLQNV�EHWZHHQ
SROLWLFDO� LQFOXVLRQ�DQG� LQFRPH�HTXDOLW\��+RZHYHU�� LW� LV�QRW�FOHDU�ZKLFK� LV� WKH
GLUHFWLRQ�RI�FDXVDWLRQ��ZKHWKHU�H[WHQGHG�IUDQFKLVH�VXSSRUWV�PRUH�UHGLVWULEXWLYH

������������������������������������������
���7R�EH�PRUH�SUHFLVH�� DQ� DGGLWLRQDO� DYHUDJH� \HDU� LQ� HLWKHU�SULPDU\� VFKRRO�� RU� LQ� FROOHJH
VKRXOG� UDLVH� DYHUDJH� HGXFDWLRQDO� DFKLHYHPHQW�� EXW�� LQ� IDFW�� LI� WKH� SHUFHQWDJH� RI� WKH
SRSXODWLRQ�DWWHQGLQJ�SULPDU\�VFKRRO�LQFUHDVHV��YDULDQFH�LQ�HGXFDWLRQ�LV�UHGXFHG��ZKHUHDV�LI
WKH� SHUFHQWDJH� RI� WKH� SRSXODWLRQ� DWWHQGLQJ� FROOHJH� LQFUHDVHV�� HGXFDWLRQDO� YDULDQFH� DOVR
LQFUHDVHV�
���
7KH�UHVXOWV�LQ�7DEOH���DOVR�VKRZ�WKDW��IRU�ERWK�GHYHORSHG�FRXQWULHV�DQG�(XURSH��WKH�ULVH
LQ� WKH� UHWXUQ� WR� HGXFDWLRQ� H[SHULHQFHG� RYHU� WKH� ODVW� WZR� GHFDGHV� KDV� FDXVHG� LQFRPHV� WR
GLYHUJH�VXEVWDQWLDOO\��DV�WKRVH�FRXQWULHV�WKDW�DUH�EHWWHU�HQGRZHG�ZLWK�VNLOOHG�ODERU�UHDS�WKH
EHQHILW�RI�WKH�ULVLQJ�SUHPLXP
��2
1HLO���������������
��� 
/RZ� LQLWLDO� LQHTXDOLW\� LV� WKXV�GRXEO\�EHQHILFLDO�� ,W� LV� DVVRFLDWHG�ZLWK� KLJKHU� DJJUHJDWH
JURZWK��WKH�EHQHILWV�RI�ZKLFK�DFFUXH�GLVSURSRUWLRQDWHO\�WR�WKH�SRRU
��'HLQLQJHU�DQG�6TXLUH�
�����������
��� ,Q� DGGLWLRQ�� WKHLU� DQDO\VLV� LQYROYHV� RQO\� ��� REVHUYDWLRQV�� DQG� OLTXLGLW\� FRQVWUDLQWV� DUH
UHSUHVHQWHG�PDLQO\�QRW�E\�ODQG�GLVWULEXWLRQ��EXW�E\�WKH�OHYHO�RI�FXUUHQW�LQFRPH�
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SROLFLHV�� RU� ZKHWKHU� OHVV� XQHTXDO� VRFLHWLHV� VWUHQJWKHQ� GHPRFUDF\���� )LQDOO\�
%UHHQ� DQG� *DUFtD�3HxDORVD� ������� ILQG� WKDW� JUHDWHU� LQFRPH� LQHTXDOLW\� LV
SRVLWLYHO\� DVVRFLDWHG�ZLWK� KLJKHU� LQFRPH� YRODWLOLW\�� DV�PHDVXUHG� E\� VWDQGDUG
GHYLDWLRQ�LQ�RXWSXW�JURZWK�UDWHV��DQG�WKH\�VKRZ�WKDW�WKLV�ILQGLQJ�LV�UREXVW�HYHQ
LI�RQH�FRQWUROV�IRU�SUHYLRXV�YDULDEOHV���

$OO� WKHVH� SDSHUV� UHFRJQL]H� WKH� H[LVWHQFH� RI� D� GLVWULEXWLRQDO� DVSHFW� LQ� WKH
UHODWLRQVKLS� EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� HGXFDWLRQDO� LQHTXDOLW\�� EXW� WKH\
UHO\� PDLQO\� RQ� DYHUDJH� DWWDLQPHQWV�� ,Q� FRQWUDVW�� WKH� LVVXH� RI� HGXFDWLRQ
GLVWULEXWLRQ� LV� FHQWUDO� LQ� WKH� SDSHU� E\� /RSH]�� 7KRPDV� DQG� :DQJ� ���������
7KH\� GHPRQVWUDWH� WKDW� KXPDQ� FDSLWDO�� DV� PHDVXUHG� E\� DYHUDJH� HGXFDWLRQDO
DWWDLQPHQW�� LV�VWDWLVWLFDOO\�QRQ�VLJQLILFDQW� LQ�RXWSXW�JURZWK� UHJUHVVLRQV�XQOHVV
RQH�GRHV�QRW�FRQWURO�IRU�WKH�GLVWULEXWLRQ�KXPDQ�FDSLWDO��
ZKR�JHWV�ZKDW
��RU�IRU
RSHQQHVV�WR�LQWHUQDWLRQDO�WUDGH��
ZKDW�WR�GR�ZLWK�HGXFDWLRQ
���7KH\�H[SODLQ�WKHLU
HYLGHQFH� �RQ����FRXQWULHV�RYHU���������� WKURXJK� UHIHUHQFH� WR� WKH�DEVHQFH�RI
WUDGDELOLW\�LQ�KXPDQ�FDSLWDO�WKDW�PDNHV�SULFH�HTXDOL]DWLRQ�LPSRVVLEOH�DQG�FDQ
SURGXFH� VKRUWDJHV� LQ� KXPDQ� FDSLWDO� GXULQJ� SK\VLFDO� FDSLWDO� DFFXPXODWLRQ�
$ORQJ�WKH�VDPH�OLQHV�LV�WKH�DUJXPHQW�E\�+LJJLQV�DQG�:LOOLDPVRQ���������ZKR
SUHGLFW�WKH�*LQL�LQGH[�RI�LQFRPH�LQHTXDOLW\�XVLQJ�RXWSXW�SHU�ZRUNHU��OLQHDU�DQG
TXDGUDWLF�� LQ� DFFRUGDQFH� ZLWK� WKH� K\SRWKHVLV� RI� .X]QHWV�� DQG� FRKRUW�VL]H
HIIHFWV��ODUJH�PDWXUH�ZRUNLQJ�DJH�FRKRUWV�DUH�DVVRFLDWHG�ZLWK�ORZHU�DJJUHJDWH
LQHTXDOLW\� EHFDXVH� RI� UHODWLYH� H[FHVV� VXSSO\��� +RZHYHU�� DV� WKH\� H[SOLFLWO\
UHFRJQL]H�� WKLV�DSSURDFK�QHJOHFWV�WKH�HQGRJHQHLW\�RI�HGXFDWLRQDO�FKRLFHV��/HW
XV� VXSSRVH� WKDW� D� VRFLHW\� LV� XQGHUJRLQJ� D� WUDQVLWLRQDO� SKDVH�� LQ� ZKLFK� WKH
DYHUDJH� HGXFDWLRQDO� UHTXLUHPHQW� LV� ULVLQJ�� VXFK� WKDW� WKH� \RXQJHU� FRKRUWV� DUH
PRUH� ZHOO� HGXFDWHG� WKDQ� WKH� ROGHU� RQHV�� 2WKHU� WKLQJV� EHLQJ� FRQVWDQW�� WKH
VPDOOHU� WKH� VL]H� RI� WKH� PRUH� ZHOO� HGXFDWHG� FRKRUW�� WKH� ORZHU� WKH� UHFRUGHG
LQHTXDOLW\� LQ� LQFRPHV�� ,W� LV� WKHUHIRUH� UDWKHU�SRVVLEOH� WKDW�� WKURXJK� UHOLDQFH�RQ
DJH�FRPSRVLWLRQ� YDULDEOHV�� WKH� DXWKRUV� ZHUH� DFWXDOO\� FDSWXULQJ� HGXFDWLRQDO
FKDQJHV���

������������������������������������������
���-XVWPDQ�DQG�*UDGVWHLQ��������SUHVHQW�VLPLODU�LGHDV�WKURXJK�D�IRUPDO�PRGHO�WKDW�SUHGLFWV
WKH�H[LVWHQFH�RI�DQ�LQYHUWHG�8�VKDSHG�UHODWLRQVKLS�EHWZHHQ�LQFRPH�LQHTXDOLW\�DQG�IUDQFKLVH�
:KHQ� WKH� PHGLDQ� YRWHU� LQFRPH� H[FHHGV� WKH� DYHUDJH� LQFRPH�� UHJUHVVLYH� UHGLVWULEXWLRQ
SROLFLHV�DUH�DGRSWHG��DQG�LQHTXDOLW\�ULVHV��DV�ORQJ�DV�WKH�PHGLDQ�YRWHU�LQFRPH�UHPDLQV�EHORZ
WKH�DYHUDJH�LQFRPH��SURJUHVVLYH�UHGLVWULEXWLYH�SROLFLHV�WHQG�WR�EH�DGRSWHG�
���7KH\�VXJJHVW�WKDW�WKLV�FRXOG�EH�GXH�WR�WKH�IDFW�WKDW�ILUPV�RIIHU�DQ�LPSOLFLW�FRQWUDFW�WR�ULVN�
DYHUVH�ZRUNHUV��:KHQ� WKH� HQYLURQPHQW� EHFRPHV�PRUH� XQFHUWDLQ�� WKH� FRVW� RI� WKLV� LPSOLFLW
LQVXUDQFH�ULVHV��DQG�ZDJHV�DUH�FRQVHTXHQWO\�UHGXFHG��WKXV�LQFUHDVLQJ�LQFRPH�LQHTXDOLW\�
��� *DORU� DQG� 7VLGGRQ� ������� RIIHU� DQRWKHU� WKHRUHWLFDO� SDSHU� IRFXVLQJ� RQ� HGXFDWLRQDO
LQHTXDOLW\�DV�D�VRXUFH�RI�WHFKQRORJLFDO�SURJUHVV��DQG�RXWSXW�JURZWK��
���,W�LV�WUXH�WKDW�WKH\�FRQWURO�IRU�VHFRQGDU\�HQUROPHQW�UDWHV��EXW��DV�ZH�KDYH�DOUHDG\�DUJXHG
DERYH��WKLV�YDULDEOH�PHDVXUHV�WKH�IORZ�DQG�QRW�WKH�GLVWULEXWLRQ�RI�WKH�VWRFN�RI�KXPDQ�FDSLWDO�
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$W� DQ\� UDWH�� WKH� WZR� PHDVXUHV� IRU� HGXFDWLRQDO� DFKLHYHPHQW� �DYHUDJH
HGXFDWLRQDO�DWWDLQPHQW�DQG�VRPH�PHDVXUH�RI�WKH�GLVSHUVLRQ�RI�DWWDLQPHQW��DUH
LQWHUWZLQHG��%RWK�5DP��������DQG�/RQGRxR��������FODLP� WKH�H[LVWHQFH�RI�DQ
LQYHUWHG�8�VKDSHG� UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQDO� DFKLHYHPHQW� DQG
HGXFDWLRQDO�LQHTXDOLW\��DQG�WKH\�ORFDWH�WKH�WXUQLQJ�SRLQW�DW�����DYHUDJH�\HDUV�RI
HGXFDWLRQ���� +RZHYHU�� WKH\� GR� QRW� SURYLGH� D� VRXQG� WKHRUHWLFDO� DUJXPHQW� WR
H[SODLQ�WKLV�RFFXUUHQFH��QRU�GR�WKH\�VKRZ�ZKHWKHU�WKLV�UHODWLRQVKLS�PLJKW�KROG
IRU�DOWHUQDWLYH�PHDVXUHV�RI�GLVSHUVLRQ�RU�FRQFHQWUDWLRQ�

:KDW�GR�ZH�OHDUQ�IURP�WKLV�PDLQO\�HPSLULFDO�OLWHUDWXUH"�,QFRPH� LQHTXDOLW\� LV
FOHDUO\� UHODWHG� WR� WKH� VWDJH� RI� GHYHORSPHQW� LQ� DFFRUGDQFH�ZLWK� VRPH� VRUW� RI
.X]QHWV� UHODWLRQVKLS�� ,W�PD\� DOVR� UHIOHFW� WKH� VNLOO� OHYHO� RI� WKH� SRSXODWLRQ�� DV
SUR[LHG�E\�DYHUDJH�HGXFDWLRQDO�DWWDLQPHQW��7KH�HYLGHQFH�RQ�WKH�UROH�SOD\HG�E\
WKH� GLVWULEXWLRQ� RI� VFKRROLQJ� LV� ZHDNHU�� DQG� LW� LV� VWLOO� XQFOHDU� KRZ� PHDQ
DWWDLQPHQW� DQG� GLVSHUVLRQ� MRLQWO\� FRQWULEXWH� WR� VKDSH� LQFRPH� GLVWULEXWLRQ�� ,Q
DGGLWLRQ�� LQ� DOO� SUHYLRXV�ZRUN��ZH� ILQG� QR�PHDVXUH� UHODWHG� WR� ODERXU�PDUNHW
LQVWLWXWLRQV� �VXFK� DV� WKH� SUHVHQFH� RI� XQLRQV�� XQHPSOR\PHQW� EHQHILWV�� RU� WKH
PLQLPXP�ZDJH�����,Q�WKH�VHTXHO��ZH�ZLOO�DQDO\VH�WKH�GHWHUPLQDQWV�RI�LQFRPH
LQHTXDOLW\��PDNLQJ�XVH�RI�DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW�DQG�GLVSHUVLRQ� LQ
WKH� SRSXODWLRQ�� DV� ZHOO� DV� VRPH� PHDVXUH� RI� WKH� TXDOLW\�TXDQWLW\� RI� WKH
UHVRXUFHV�LQYHVWHG�LQ�HGXFDWLRQ�

,,, (03,5,&$/�$1$/<6,6

6WDUWLQJ� IURP� HQUROPHQW� UDWHV� DQG� PDNLQJ� DSSURSULDWH� DVVXPSWLRQV� DERXW
PRUWDOLW\� UDWHV��%DUUR�DQG�/HH��������SURYLGH�HVWLPDWHV�RI� WKH�KXPDQ�FDSLWDO
VWRFN�RI� D� FRXQWU\��8VLQJ�PLOG� DVVXPSWLRQV� RQ� WKH� GHPRJUDSKLFV� �VLPLODU� WR
WKH�SHUPDQHQW�LQYHQWRU\�PHWKRG�XVHG�WR�HVWLPDWH�WKH�VWRFN�RI�SK\VLFDO�FDSLWDO��
VWDUWLQJ� IURP� HQUROPHQW� UDWHV� DQG� SRVVHVVLQJ� WKH� GLVWULEXWLRQ� RI� HGXFDWLRQDO

������������������������������������������
���
,Q�D�VRFLHW\�ZKHUH�WKHUH�LV�QR�HGXFDWLRQ�IRU�HYHU\RQH��WKH�OHYHO�RI�HGXFDWLRQ�LV�]HUR�DQG
WKH� YDULDQFH� RI� HGXFDWLRQ� DPRQJ� WKH� SRSXODWLRQ� LV� QDWXUDOO\� ]HUR�� ,Q� D� VRFLHW\� ZKHUH� WKH
HQWLUH� SRSXODWLRQ� UHDFKHV� WKH� PD[LPXP� OHYHO� RI� HGXFDWLRQ�� WKH� OHYHO� RI� HGXFDWLRQ� LV� DW
PD[LPXP�� EXW� WKH� YDULDQFH�� DJDLQ�� LV� ]HUR�� «� ,Q� WKH� LQWHULP� SHULRG�� WKH� YDULDQFH� RI
HGXFDWLRQ�WHQGV�WR�ULVH�ZLWK�WKH�LQFUHDVH�LQ�WKH�OHYHO�RI�HGXFDWLRQ�XQWLO�LW�UHDFKHV�D�WXUQLQJ
SRLQW��DIWHU�ZKLFK�LW�GHFUHDVHV
��/RQGRxR�������������+RZHYHU��WKLV�UHDVRQLQJ�LV�QRW�ULJRURXV
RQ�VWDWLVWLFDO�JURXQGV�VLQFH�D�JHQHUDOL]HG�LQFUHDVH�RI�HGXFDWLRQ� LQ� WKH�SRSXODWLRQ�SURGXFHV
DQ�LQFUHDVH�LQ�DYHUDJH�DFKLHYHPHQW�ZLWKRXW�QHFHVVDULO\�UDLVLQJ�HGXFDWLRQDO�LQHTXDOLW\�
���1RU�GR�ZH� ILQG� FRQWUROV� IRU� LQHTXDOLW\� LQ�H[SODLQLQJ� HPSOR\PHQW�XQHPSOR\PHQW� UDWHV�
6HH�*O\Q�DQG�6DOYHUGD��������IRU�DQ�DQDO\VLV�RI�2(&'�FRXQWULHV�LQ�WKLV�UHVSHFW�
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DFKLHYHPHQW� DW� VRPH� UHIHUHQFH� WLPH�SRLQW�� RQH� FDQ� REWDLQ� HVWLPDWHV� RI� WKH
DYHUDJH�\HDUV�RI�HGXFDWLRQ�DPRQJ�WKH�SRSXODWLRQ�IRU�HDFK�OHYHO�RI�HGXFDWLRQ�
/HW�XV�LOOXVWUDWH�WKLV�ZLWK�DQ�H[DPSOH��&RQVLGHU�D�SRSXODWLRQ�LQ�ZKLFK�HDFK�DJH
FRKRUW� JURZV� DW� D� FRQVWDQW� UDWH� Q� DQG� LQ� ZKLFK� WKH� SUREDELOLW\� RI� GHDWK� LV
FRQVWDQW�DFURVV�DJHV�DQG�HTXDO�WR�d��,I�ZH�GHILQH�N�DV�WKH�OLIH�H[SHFWDQF\�LQ�WKH
SRSXODWLRQ���DQG�
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6XSSRVH� WKDW�VFKRROLQJ�FRQVLVWV�RI�RQH�\HDU�DQG�GURSRXW� UDWHV�DUH�]HUR� �VXFK
WKDW�HQUROPHQW�UDWHV�FRLQFLGH�ZLWK�JUDGXDWLRQ�UDWHV���8QGHU�WKLV�DVVXPSWLRQ��LI
ZH� LQGLFDWH� E\� W� WKH� SHUFHQWDJH� RI� WKH� SRSXODWLRQ� ERUQ� DW� W� WKDW� DFKLHYHV
HGXFDWLRQ��ZH�REWDLQ�WKH�QXPEHU�RI�SHRSOH�ZLWK�HGXFDWLRQ�DV�
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7KHUHIRUH��XQGHU� WKH�SUHYLRXV�DVVXPSWLRQV�� WKH�FXUUHQW�SRSXODWLRQ�VKDUH�ZLWK
HGXFDWLRQ�LV�JLYHQ�E\�
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ZKLFK�LV�D�ZHLJKHG�DYHUDJH�RI�SDVW�HQUROPHQW�UDWHV��ZLWK�GHFOLQLQJ�ZHLJKWV��DV
LQ�DQ�$OPRQ
V�SRO\QRPLDO��� ,Q� WKH�SDUWLFXODU�FDVH�RI�FRQVWDQW�HQUROPHQW� UDWHV
�WKDW�LV�� L

L
"= �pp ���HTXDWLRQ�����FROODSVHV�WR�+&� � ����5HSHDWHG�DSSOLFDWLRQV

RI�HTXDWLRQ�����\LHOG�

������������������������������������������
���7KLV�FDQ�EH�GHWHUPLQHG�DV� ( ) ���  - NN d �
���:LWK�HGXFDWLRQDO�F\FOHV�ODVWLQJ�PRUH�WKDQ�RQH�\HDU�DQG�SRVLWLYH�GURSRXW�UDWHV��WKLQJV�DUH
PRUH�FRPSOLFDWHG��EXW�WKH�ORJLF�RI�WKH�DUJXPHQW�KROGV�XQFKDQJHG��,QGLFDWLQJ�E\�

W
l �WKH�DJH�

FRKRUW�VKDUH�HQUROOLQJ�LQ�D�VFKRRO� OHYHO� ODVWLQJ�Q� \HDUV��VD\��SULPDU\�VFKRRO�VWDUWLQJ�DW� WKH



�

��� ( ) ( ) ��
�
�

���
<WW+=ßà

Þ
ÏÐ
Î
-
-

+=
-+- WWNWWW

+&+&+& pw
w
w

pw

,I�ZH�QRZ�LQGLFDWH�WKH�SRSXODWLRQ�VKDUH�ZLWK�VRPH�SULPDU\�HGXFDWLRQ�DV�+&SW
DQG�WKH�HQUROPHQW�UDWH�IRU�SULPDU\�HGXFDWLRQ�DV�3SW��ERWK�PHDVXUHG�DW�WLPH�W��LW
LV�HDV\�WR�XQGHUVWDQG�ZK\�WKH�IRUPHU�YDULDEOH�FDQ�EH�WKRXJKW�RI�DV�WKH�LQWHJUDO
RI�WKH�ODWWHU��XVLQJ�WKH�GHFOLQH�UDWH� � ��± �DV�D�GLVFRXQW�IDFWRU���,Q�V\PEROV�
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ZKHUH�+&S�� LV� WKH� �HVWLPDWHG�� SRSXODWLRQ� VKDUH� ZLWK� SULPDU\� HGXFDWLRQ� DW� D
JLYHQ�\HDU�RI�UHIHUHQFH��XVXDOO\�D�FHQVXV�\HDU���DQG�m�UHSUHVHQWV�WKH��FRQVWDQW�
GHFOLQH�UDWH�RI�DQ�DJH�FRKRUW�LQ�WKH�SRSXODWLRQ��7KH�XVH�RI�D�FRQWLQXRXV�WLPH
UHSUHVHQWDWLRQ�\LHOGV�
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6KRXOG� WKH� JURZWK� UDWH� RI� WKH� SRSXODWLRQ� RU� WKH� PRUWDOLW\� UDWH� QRW� UHPDLQ
FRQVWDQW�RYHU�WKH�\HDUV��WKH�DERYH�GHULYDWLRQV�GR�QRW�FRUUHVSRQG�H[DFWO\�WR�WKH
WKHRUHWLFDO�YDOXH�LPSOLHG�E\�HTXDWLRQ������%\�PXOWLSO\LQJ�+&S�E\�WKH�QXPEHU
RI� \HDUV� UHTXLUHG� WR� FRPSOHWH� SULPDU\� HGXFDWLRQ�� ZH� REWDLQ� WKH� DYHUDJH
QXPEHU� RI� \HDUV� RI� SULPDU\� HGXFDWLRQ� IRU� WKH� SRSXODWLRQ��:KHQ�ZH� SRVVHVV
WKLV� SLHFH� RI� LQIRUPDWLRQ� IRU� HDFK� OHYHO� RI� HGXFDWLRQ�� ZH� KDYH� DQ
DSSUR[LPDWLRQ�RI�WKH�GLVWULEXWLRQ�RI�WKH�KXPDQ�FDSLWDO�VWRFN�LQ�D�FRXQWU\��7KH
FDOFXODWLRQ� LV� RQO\� DQ� DSSUR[LPDWLRQ� EHFDXVH� LQ� PDQ\� FDVHV� DQ� DWWDLQHG
HGXFDWLRQDO� OHYHO�� VD\�� D� VHFRQGDU\� GHJUHH��PD\� DFWXDOO\� EH� DFTXLUHG� DIWHU� D
ORQJHU�WKDQ�DYHUDJH� SHULRG� RI� VWXG\� �EHFDXVH� RI� UHSHWLWLRQ��� LQ� DGGLWLRQ�� ZH
FRXOG� HQFRXQWHU� FDVHV�RI� SHRSOH�ZKR� KDYH� DWWHQGHG� VFKRRO�ZLWKRXW� DWWDLQLQJ
DQ\� FHUWLILFDWH� �EHFDXVH� WKH\� GURS� RXW��� (YHQ� LI� WKH� LQIRUPDWLRQ� RQ� GURSRXW
UDWHV�LV�DYDLODEOH��ZH�PD\�QRW�NQRZ�ZKHQ�LQGLYLGXDOV�OHDYH�D�FRXUVH�RI�VWXG\�
��������������������������������������������������������������������������������������������������������������������������������
DJH�RI�P�DQG�ODVWLQJ�Q�\HDUV��DQG�VXEMHFW�WR�D��FRQVWDQW��GURSRXW�UDWH�\�� WKHQ�WKH�HQUROPHQW
UDWH�ZRXOG�EH�
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ZKLFK� LV� D� ZHLJKWHG� DYHUDJH� RI� WKH� HQUROPHQWV� DW� WKH� ILUVW� \HDU�� WDNLQJ� LQWR� DFFRXQW� WKH
GHFOLQH�GXH�WR�GURSRXWV�
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WKHUHIRUH�� ZH� FDQQRW� LQWHJUDWH� WKLV� LQIRUPDWLRQ� LQ� WKH� FRPSXWDWLRQ� RI� WKH
DYHUDJH� VWRFN� RI� KXPDQ� FDSLWDO���� 2QFH� ZH� KDYH� WKH� URXJK� GLVWULEXWLRQ� RI
HGXFDWLRQDO� DFKLHYHPHQW� LQ� WKH� SRSXODWLRQ�� LW� LV� SRVVLEOH� IRU� XV� WR� FDOFXODWH
VHYHUDO�PHDVXUHV�RI� LQHTXDOLW\��DPRQJ�ZKLFK� WKH�*LQL�FRQFHQWUDWLRQ�LQGH[�RI
WKH�GLVWULEXWLRQ�RI�DWWDLQHG�HGXFDWLRQ�LV�RQH�RI�WKH�HDVLHVW�WR�FRPSXWH��,I�RQO\
VXEJURXS�DYHUDJHV�DUH�NQRZQ�� WKH�JHQHUDO�GHILQLWLRQ�RI� WKH� LQGH[�LV�PRGLILHG
DFFRUGLQJO\�
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ZKHUH� 1� LV� WKH� SRSXODWLRQ� VL]H�� QL� LV� WKH� QXPEHU� RI� \HDUV� RI� VFKRROLQJ� RI
LQGLYLGXDO� L��m� LV� WKH� DYHUDJH� \HDUV� RI� VFKRROLQJ� LQ� WKH� SRSXODWLRQ��0� LV� WKH
QXPEHU� RI� VXEJURXSV� DQG�

K
Q � LV� WKH� �DYHUDJH�� HGXFDWLRQDO� DWWDLQPHQW� LQ

VXEJURXS� K�� ,Q� WKH� FDVH� RI� HGXFDWLRQDO� DWWDLQPHQWV�� %DUUR� DQG� /HH� ������
SURYLGH�XV�ZLWK� WKH� DYDLODEOH� LQIRUPDWLRQ�RQ� WKUHH� HGXFDWLRQDO� OHYHOV����7KLV
DOORZV� XV� WR� GLYLGH� WKH� SRSXODWLRQ� LQWR� IRXU� VXEJURXSV�� KLJKHU� HGXFDWLRQ� �D
VKDUH�+&K� KDV� DWWDLQHG�QK� \HDUV� RI� HGXFDWLRQ��� VHFRQGDU\� HGXFDWLRQ� �D� VKDUH
+&V� ZLWK� QV� \HDUV��� SULPDU\� HGXFDWLRQ� �D� VKDUH� +&S� ZLWK� QS� \HDUV��� DQG� D
UHVLGXDO� JURXS� ZLWKRXW� HGXFDWLRQ� �+&Q�  � �±+&K±+&V±+&S�� IRU� ZKLFK� ]HUR
HGXFDWLRQ�LV�DVVXPHG�����%\�FRQVWUXFWLRQ��WKH�DYHUDJH�SRSXODWLRQ�DWWDLQPHQW�LV
JLYHQ�E\�

��� KKVVSS Q+&Q+&Q+&+& ¼+¼+¼==m �

DQG�WKH�*LQL�LQGH[�RI�HGXFDWLRQDO�DWWDLQPHQWV�LV�FRPSXWHG�DV�IROORZV�

������������������������������������������
��� 'URSRXW� UDWHV� DUH� HIIHFWLYHO\� DYDLODEOH� LQ� WKH� %DUUR� DQG� /HH� ������>4X"�� FRUUHFW
UHIHUHQFH�\HDU"@�GDWDVHW�DW�WKH�SULPDU\�OHYHO��7KLV�YDULDEOH�UDQJHV�IURP�DQ�DYHUDJH��RYHU�WKH
SHULRG� ��������� RI� ������ LQ�2(&'� FRXQWULHV� WR� ������ LQ� VXE�6DKDUDQ�$IULFD�� ������ LQ
6RXWK�$VLD�DQG�������LQ�/DWLQ�$PHULFD�
���7KLV� LV�DQRWKHU�REYLRXV�DSSUR[LPDWLRQ��VLQFH�ZH�DUH�VWDQGDUGL]LQJ�HGXFDWLRQDO�V\VWHPV
LQWR� D� WULSDUWLWH� FODVVLILFDWLRQ�� FRUUHVSRQGLQJ� WR�81(6&2� 
,6&('
� �LQWHUQDWLRQDO� VWDQGDUG
FODVVLILFDWLRQ�V\VWHP�RI�HGXFDWLRQ�OHYHOV��VWDQGDUGV��+RZHYHU�� LI�D�FRXQWU\� �OLNH�*HUPDQ\�
KDV� GRXEOH�WUDFN� VHFRQGDU\� HGXFDWLRQ� �KLJK� VFKRRO� DQG� YRFDWLRQDO� WUDLQLQJ��� HDFK� ZLWK� D
GLIIHUHQW�GXUDWLRQ�� WKH�GXUDWLRQ�ZLOO�QHYHUWKHOHVV�EH�FRPSXWHG�DV�D� WKRXJK�LW�ZHUH�D�VLQJOH
ILJXUH�
���%DUUR�DQG�/HH��������PDNH�D�GLVWLQFWLRQ�EHWZHHQ� 
DWWDLQHG
�DQG� 
FRPSOHWHG
�HGXFDWLRQDO
OHYHOV��*LYHQ� WKH�KLJK� FRUUHODWLRQ�EHWZHHQ� WKH� WZR� VHULHV��ZH� KDYH� SUHIHUUHG� WR� DGRSW� WKH
IRUPHU�YDULDEOH�EHFDXVH�WKHUH�DUH�IHZHU�PLVVLQJ�REVHUYDWLRQV�IRU�LW�
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6WDUWLQJ�IURP�WKH�RULJLQDO�%DUUR�DQG�/HH��������GDWDVHW��ZH�KDYH�H[WHQGHG�WKH
REVHUYDWLRQV� XS� WR� ������ :H� WKHUHIRUH� KDYH� LQIRUPDWLRQ� DERXW� HGXFDWLRQDO
DFKLHYHPHQWV�LQ�WKH�SRSXODWLRQ�IRU�����FRXQWULHV�DW�ILYH�\HDU�LQWHUYDOV�RYHU�WKH
SHULRG� ��������� 2YHUDOO�� WKHVH� GDWD� FRYHU� WKUHH�IRXUWKV� RI� WKH� ���� FRXQWULHV
OLVWHG�E\� WKH�:RUOG�%DQN� �������� EXW� DFFRXQW� IRU������SHU� FHQW�RI� WKH�ZRUOG
SRSXODWLRQ� �LQ� ������� +RZHYHU�� PLVVLQJ� YDOXHV� KDYH� UHGXFHG� WKH� SRWHQWLDO
QXPEHU� RI� REVHUYDWLRQV� IURP� ������ WR� ���� FDVHV�� FRUUHVSRQGLQJ� WR� ���
FRXQWULHV� �ZLWK� DQ� DYHUDJH� RI� ���� REVHUYDWLRQV� SHU� FRXQWU\��� 'HVFULSWLYH
VWDWLVWLFV�RQ�WKHVH�YDULDEOHV�DSSHDU�LQ�7DEOH���DW�ZRUOG�DJJUHJDWH�OHYHO��LQ�7DEOH
��ZLWK� D� WHPSRUDO�GLVDJJUHJDWLRQ� DQG� LQ�7DEOH� ��ZLWK� WHPSRUDO� DQG� UHJLRQDO
GLVDJJUHJDWLRQV�� DGGLWLRQDO� LQIRUPDWLRQ� RQ� WKH� GDWD� VRXUFHV� LV� FRQWDLQHG� LQ
$SSHQGL[���

TABLE 1
DESCRIPTIVE STATISTICS

Variable Variable
name

Mean Median Standard
deviation

Observations

(weight = population)
Population without education Q

+& 40.4% 43.1% 0.278 883
Population with primary education S

+& 33.8% 32.3% 0.172 902
Population with secondary
education

V
+& 19.8% 17.2% 0.143 916

Population with higher education K
+& 5.6% 2.5% 0.077 919

Average duration, primary
education

S
Q 5.35 5.10 1.153 869

Average duration, secondary
education

SV
QQ - 4.59 4.58 0.824 929

Average duration, higher
education

VK QQ - 3.49 3.33 0.791 898

Average years of education m 4.66 3.89 2.757 848
Gini: educational attainment
inequality

Ginied 49.32 51.74 23.261 848

Gini: income inequality Gini 38.01 36.85 8.239 546

Source: computations based on data presented in Appendix 1.
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TABLE 2
MEAN VALUES (WEIGHT=POPULATION) ACROSS YEARS

Variable 1960 1965 1970 1975 1980 1985 1990 1995
Population without ed. % 46.3 46.7 44.1 44.6 43.1 38.6 33.5 35.5
Population with primary ed. % 38.1 37.1 37.4 34.8 31.2 32.6 33.2 32.3
Population with secondary ed. % 12.5 12.7 14.0 16.2 20.4 22.5 25.3 22.9
Population with higher ed. % 2.5 2.8 3.5 4.4 5.4 6.3 8.1 9.0
Average duration, primary ed. 4.91 5.02 5.11 5.05 5.22 5.34 5.40 6.37
Average duration, secondary ed. 4.45 4.53 4.65 4.61 4.47 4.52 4.59 4.85
Average duration, higher ed. 3.21 3.75 3.45 3.55 3.45 3.40 3.41 3.70
Average years of ed. 4.31 3.67 3.93 3.92 4.30 4.81 5.39 5.86
Gini: ed.’al attainment inequality 44.89 53.63 52.43 53.71 52.07 48.38 44.31 47.03
Gini: income inequality 42.05 36.65 37.14 36.47 37.65 37.67 38.43 39.35

Source: computations based on data presented in Appendix 1.

,Q� WKH�PRVW� UHFHQW� \HDU� RI� REVHUYDWLRQ� �������� ZH� ILQG� WKDW� RQH�WKLUG� RI� WKH
ZRUOG� SRSXODWLRQ� LV� LOOLWHUDWH�� RQH�WKLUG� KDV� SULPDU\� HGXFDWLRQ�� DQG� WKH
UHPDLQLQJ�RQH�WKLUG�KDYH�VHFRQGDU\�VFKRROLQJ�RU�PRUH��'XULQJ�WKH� WLPH�VSDQ
XQGHU� FRQVLGHUDWLRQ� LQ� WKLV� SDSHU�� WKH� DYHUDJH� QXPEHU� RI� \HDUV� RI� HGXFDWLRQ
URVH�IURP�����WR�����DW�WKH�ZRUOG�OHYHO��DOWKRXJK�WKLV�ULVH�ZDV�DFFRPSDQLHG�E\
JURZLQJ�JDSV�LQ�WKH�VDPH�YDULDEOH�FRPSXWHG�DW�UHJLRQDO�OHYHO��7KH�SRSXODWLRQ
VKDUH�FRPSRVHG�RI�LOOLWHUDWH�SHRSOH�RU�SHRSOH�ZLWK�SULPDU\�HGXFDWLRQ�H[KLELWHG
D�GHFOLQLQJ�WUHQG��ZLWK�VRPH�UHYHUVDO�DW�WKH�HQG�RI�WKH�SHULRG��DQG�WKHUH�ZDV�D
VLPLODU� WUHQG� LQ� WKH� LQGH[� RI� LQHTXDOLW\� RI� HGXFDWLRQDO� DFKLHYHPHQW�� %XW� WKH
JOREDO�SLFWXUH�YDULHG�E\�UHJLRQ��ZKLOH�HGXFDWLRQDO�LQHTXDOLW\�GHFOLQHG�LQ�1RUWK
$IULFD�� 6RXWK�$VLD� DQG� WKH� IRUPHUO\� SODQQHG� HFRQRPLHV�� LW� GHFUHDVHG� GXULQJ
WKH�ILUVW� WKUHH�GHFDGHV��EXW�URVH� WKHUHDIWHU� LQ�RWKHU� UHJLRQV� �HVSHFLDOO\� LQ�VXE�
6DKDUDQ� $IULFD��� ,QHTXDOLW\� LQ� WHUPV� RI� \HDUV� RI� VFKRROLQJ� UHPDLQHG� DOPRVW
FRQVWDQW� DW� ORZ� OHYHOV� LQ� WKH� 2(&'� FRXQWULHV�� GHVSLWH� WKH� LQFUHDVH� LQ� WKH
DYHUDJH� HGXFDWLRQDO� DWWDLQPHQW�� ,W� LV� WKHUHIRUH� GLIILFXOW� WR� WUDFH� RXW� D� VLQJOH
WUHQG�DW�ZRUOG�OHYHO��HVSHFLDOO\�EHFDXVH�WKHUH�VHHPV�WR�EH�D�GLIIHUHQFH�DPRQJ
FRXQWULHV�LQ�WKH�UDWHV�RI�FKDQJH��DV�ZHOO�DV�LQ�WKH�OHYHOV�RI�WKH�YDULDEOHV�

6LQFH�ZH� DUH� LQWHUHVWHG� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQDO� DFKLHYHPHQW
DQG�LQFRPH�GLVWULEXWLRQ��ZH�QRZ�DGG�WKH�G\QDPLFV�RI�LQFRPH�LQHTXDOLW\�WR�WKH
SLFWXUH��+HUH��ZH�UHO\�RQ�WKH�GDWDVHW�RI�'HLQLQJHU�DQG�6TXLUH��������DQG�RQ�WKH
ODUJHU� 
ZRUOG�LQFRPH�LQHTXDOLW\�GDWDVHW
��:,,'��FROOHFWHG�E\�:,'(5��ERWK�RI
ZKLFK� FRQWDLQ� D� VXEVWDQWLDO� DPRXQW� RI� LQIRUPDWLRQ� RQ� LQHTXDOLW\� PHDVXUHV
FROOHFWHG� IURP�VHFRQGDU\� VRXUFHV��$PRQJ� WKHVH�PHDVXUHV�� WKH�*LQL� LQGH[�RQ
LQFRPH�LQHTXDOLW\�LV�WKH�PRVW�UHDGLO\�DYDLODEOH����,Q�WKH�SUHVHQW�FDVH��ZH�KDYH

������������������������������������������
��� 6HH�$SSHQGL[� �� IRU� D� GLVFXVVLRQ� RI� WKH� FKDQJHV�PDGH� LQ� WKH� RULJLQDO� �'HLQLQJHU� DQG
6TXLUH�DQG�:,,'��GDWDVHWV��LQFOXGLQJ�WKH������XSGDWH�RI�WKH�REVHUYDWLRQV�
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TABLE 3
MEAN VALUES (WEIGHT = POPULATION) ACROSS YEARS:

REGIONAL VARIATIONS

Variable 1960 1965 1970 1975 1980 1985 1990 1995
OECD countries

Average years of education 6.75 6.98 7.46 7.65 8.59 8.66 9.00 8.81
Gini: ed.’nal attainment inequality 20.68 21.41 21.26 22.64 20.75 20.72 20.98 24.21
Gini: income inequality 39.55 37.27 38.01 36.87 35.87 36.20 36.35 37.36

North Africa and the Middle East
Average years of education 1.03 1.12 1.36 1.57 2.14 2.77 3.48 4.90
Gini: ed.’al attainment inequality 85.95 86.03 83.38 83.21 77.70 71.00 64.82 52.71
Gini: income inequality 49.05 46.87 49.59 49.29 41.37 47.40 38.72 35.30

Sub-Saharan Africa
Average years of education 1.01 1.65 1.61 1.66 1.96 2.14 2.32 2.74
Gini: ed.’al attainment inequality 82.47 74.39 74.83 72.79 67.08 64.33 63.08 75.35
Gini: income inequality 51.86 50.76 56.22 44.31 42.47 46.24 52.75 44.98

South Asia
Average years of education 0.91 1.37 1.74 2.08 2.45 2.81 3.20 4.23
Gini: ed.’al attainment inequality 86.23 79.67 77.99 76.14 76.71 72.78 69.08 61.49
Gini: income inequality 38.90 37.40 36.74 38.37 38.22 38.64 35.52 30.02

East Asia and the Pacific
Average years of education 3.72 3.96 4.34 4.71 5.35 5.82 6.31 6.43
Gini: ed.’al attainment inequality 50.64 49.02 41.24 39.11 35.33 31.86 31.44 39.27
Gini: income inequality 40.19 37.51 36.41 39.65 39.18 39.88 40.02 38.38

Latin America and the Caribbean
Average years of education 3.06 2.99 3.37 3.47 3.97 4.13 4.74 6.17
Gini: ed.’al attainment inequality 49.70 50.75 47.68 45.05 44.27 44.23 39.08 43.22
Gini: income inequality 52.22 49.93 53.99 53.77 52.31 54.66 54.63 56.05

Formerly Centrally Planned Economies
Average years of education 3.92 4.83 5.28 3.61 3.68 4.96 6.09 8.17
Gini: ed.’al attainment inequality 33.37 35.72 32.20 56.04 52.86 44.69 35.15 23.12
Gini: income inequality – 30.52 27.83 26.72 32.06 30.50 33.37 41.53

Source: computations based on data presented in Appendix 1.

LQIRUPDWLRQ� RQ� ���� REVHUYDWLRQV�� FRUUHVSRQGLQJ� WR� ���� FRXQWULHV� �ZLWK� DQ
DYHUDJH� RI� ���� REVHUYDWLRQV� SHU� FRXQWU\��� ,I� ZH� UHVWULFW� RXU� VHOHFWLRQ� WR� WKH
VXEVHW� LQ� ZKLFK� WKHUH� LV� LQIRUPDWLRQ� DERXW� ERWK� LQFRPH� DQG� HGXFDWLRQ
LQHTXDOLW\��ZH�KDYH�����REVHUYDWLRQV�IRU����FRXQWULHV��ZLWK�DQ�DYHUDJH�RI����
REVHUYDWLRQV�SHU�FRXQWU\��$SSHQGL[���FRQWDLQV�D�OLVW�RI�WKH�FRXQWULHV���7DEOH��
UHSRUWV� WKH� SRSXODWLRQ�ZHLJKWHG� DYHUDJH� IRU� WKLV� PHDVXUH� FRPSXWHG� RQ� DOO
DYDLODEOH�LQIRUPDWLRQ�LQ�WKH�GDWDVHW����:H�QRWLFH�WKDW��GHVSLWH�D�GHFOLQLQJ�WUHQG

������������������������������������������
���*LYHQ�WKDW�WKH�*LQL�LQGH[�LV�QRW�GHFRPSRVDEOH�E\�SRSXODWLRQ�VXEJURXS��WKH�WUHQG�LQ�WKH
SRSXODWLRQ�ZHLJKWHG� DYHUDJH� KDV� WR� EH� YLHZHG�ZLWK� FDXWLRQ�� 6HH�0LODQRYLF� ������� IRU� D
PRUH�DFFXUDWH�SLFWXUH�EDVHG�RQ�SRSXODWLRQ�VXUYH\V��DOEHLW�ZLWK�REVHUYDWLRQV�RQO\�RYHU�WZR
\HDUV�������DQG�������



FIGURE 1
EDUCATIONAL ACHIEVEMENT AND INCOME INEQUALITY
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LQ�HGXFDWLRQDO� LQHTXDOLW\� �UHYHUVHG�RQO\�GXULQJ� WKH�����V��� LQFRPH� LQHTXDOLW\
DW� ZRUOG� OHYHO� VWDUWHG� ULVLQJ� DIWHU� ������ )LJXUH� �� �ZKLFK� JUDSKV� WKH� GDWD
UHSRUWHG� LQ�7DEOH� ���� VHHPV� WR� LQGLFDWH� WKDW� WKLV� LV�PDLQO\� DWWULEXWDEOH� WR� WKH
2(&'�� WKH� /DWLQ� $PHULFDQ� FRXQWULHV� DQG� WKH� IRUPHUO\� FHQWUDOO\� SODQQHG
HFRQRPLHV�

6R� WKDW�ZH� FDQ�PDNH�PRUH� SUHFLVH� VWDWHPHQWV�� OHW� XV� QRZ� FRQVLGHU�ZKDW�ZH
PD\� H[SHFW� IURP� WKHRUHWLFDO� PRGHOV�� ,I� ZH� DGRSW� D� VWDQGDUG� YHUVLRQ� RI� WKH
WKHRU\�RI�KXPDQ�FDSLWDO� LQYHVWPHQW�� LQLWLDOO\�SURSRVHG�E\�%HFNHU� ������� DQG
VXEVHTXHQWO\� WDNHQ�XS�E\�0LQFHU�������� WR�HVWLPDWH� WKH� UHWXUQV� WR�HGXFDWLRQ�
WKH� �ORJ�LQFRPHV� DQG� \HDUV� RI� HGXFDWLRQ� DUH� OLQHDUO\� UHODWHG�� ,Q� IDFW��ZKHQ� D
0LQFHU�%HFNHU� WKHRU\� RI� HDUQLQJV� DSSOLHV�� LQGLYLGXDO� HDUQLQJV� ZRXOG� EH
GHWHUPLQHG�DV�

��� +¼+=
LL
Q\ ba�ORJ� � LQGLYLGXDO� FKDUDFWHULVWLFV� �JHQGHU�� DJH�� H[SHULHQFH�

HWF����� L

ZKHUH�\L�LV�WKH�HDUQLQJ�FDSDFLW\�RI�LQGLYLGXDO��L��QL�LV�WKH�HGXFDWLRQDO�DWWDLQPHQW
RI�LQGLYLGXDO��L��PHDVXUHG�LQ�\HDUV�RI�VFKRROLQJ���b�LV�WKH��SHUFHQWDJH��UDWH�RI
UHWXUQ�WR�HGXFDWLRQ��a�LV�WKH�HDUQLQJ�RI�DQ�LQGLYLGXDO�ZLWKRXW�IRUPDO�HGXFDWLRQ�
L�LV�DQ�HUURU�WHUP�DVVXPHG�WR�EH�L�L�G���LGHQWLFDOO\�LQGHSHQGHQWO\�GLVWULEXWHG���,I
ZH� DVVXPH� WKDW� WKH� LQGLYLGXDO� FKDUDFWHULVWLFV� DUH� LGLRV\QFUDWLF� LQ� WKH
SRSXODWLRQ� DQG� RUWKRJRQDO� ZLWK� DFTXLUHG� HGXFDWLRQ�� SRSXODWLRQ� VXEJURXSV
GLIIHU�RQO\� LQ� WHUPV�RI�DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW� �QDPHO\�� WKH�ZLWKLQ�
JURXS�YDULDQFH� LV� FRQVWDQW�����:H� WKHUHIRUH� H[SHFW� WKHUH� WR�EH� D� UHODWLRQVKLS
EHWZHHQ� WKH� GLVWULEXWLRQ� RI� HGXFDWLRQDO� DFKLHYHPHQWV� DQG� WKH� GLVWULEXWLRQ� RI
DFWXDO�LQFRPHV��+RZHYHU�� WKH� WKLQJV�DUH�QRW�VR�VLPSOH�� ,QVHUWLQJ�HTXDWLRQ����
LQWR� HTXDWLRQ� ���� DQG� LJQRULQJ� WKH� �DYHUDJH�� LQGLYLGXDO� FKDUDFWHULVWLFV�� ZH
REWDLQ�WKH�*LQL�LQGH[�RI�ORJ�LQFRPH�LQHTXDOLW\�DV�
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���$FWXDOO\��0LQFHU� �������VKRZV� WKDW�EHWZHHQ�JURXS�YDULDQFH� LQ�HDUQLQJV�GLVWULEXWLRQ� LQ
WKH� 86� UHPDLQHG� QHDUO\� FRQVWDQW� GXULQJ� ��������� ZKHUHDV� WKH� ZLWKLQ�JURXS� YDULDQFH
H[SDQGHG�DIWHU�WKH�����V�
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(TXDWLRQ� ����� VXJJHVWV� WKDW�� DW� D� JLYHQ� DYHUDJH� LQ� HGXFDWLRQDO� DFKLHYHPHQWV�
WKH� LQHTXDOLW\� LQ� HGXFDWLRQ� DQG� WKH� LQHTXDOLW\� LQ� �ORJ�HDUQLQJV� DUH� OLQHDUO\
UHODWHG��,I�LQFRPHV�DUH�SURSRUWLRQDO�WR�HDUQLQJV��WKLV�DOVR�DSSOLHV�WR�LQHTXDOLW\
LQ� �ORJ�LQFRPHV�� +RZHYHU�� VLQFH� WKH� LQHTXDOLW\� LQ� HGXFDWLRQ� LV� QHJDWLYHO\
UHODWHG� WR� DYHUDJH� HGXFDWLRQ�� WKH� DFWXDO� UHODWLRQVKLS� LV� QRQ�OLQHDU���� 7KH
VLWXDWLRQ� LV� UHQGHUHG� PRUH� FRPSOLFDWHG� E\� WKH� IDFW� WKDW� ZH� GR� QRW� SRVVHVV
LQGLYLGXDO� GDWD� DOORZLQJ� WKH� FDOFXODWLRQ� RI� LQHTXDOLW\� PHDVXUHV� IRU
�ORJ�LQFRPHV��5DWKHU��ZH� DUH� IRUFHG� WR� UHO\� RQ� DJJUHJDWH�PHDVXUHV� EDVHG� RQ
DFWXDO� LQFRPHV��2QFH�PRUH�� WKH� UHODWLRQVKLS�EHWZHHQ�WKH� LQHTXDOLW\�PHDVXUHV
REWDLQHG� IURP� WKH� DFWXDO� YDOXHV� RI� WKH� YDULDEOHV� DQG� WKH� FRUUHVSRQGLQJ
PHDVXUHV� FRPSXWHG� EDVHG� RQ� WKH� ORJDULWKPV� LV� QRW� HDVLO\� DVFHUWDLQHG���
+RZHYHU��LW�FDQ�EH�IRUPDOO\�GHPRQVWUDWHG�WKDW²XQGHU�PLOG�DVVXPSWLRQV�DERXW
WKH�GLVWULEXWLRQ�RI�HGXFDWLRQ�LQ�WKH�SRSXODWLRQ�DQG�WKH�JHQHUDO�DVVXPSWLRQ�WKDW
WKH� UDWH�RI� UHWXUQ�WR�HGXFDWLRQ� LV�FRQVWDQW²WKH�UHODWLRQVKLS�EHWZHHQ� WKH�*LQL
LQGH[�RI�DFWXDO�LQFRPHV�DQG�WKH�DYHUDJH�\HDUV�RI�HGXFDWLRQ�LQLWLDOO\�ULVHV�DQG

������������������������������������������
���,Q�D�SUHYLRXV�YHUVLRQ�RI�WKLV�SDSHU��ZH�PDGH�XVH�RI�VLPXODWLRQV��UHO\LQJ�RQ�WKH�REVHUYHG
YDOXHV� IRU� HGXFDWLRQDO� DFKLHYHPHQW�� WR� DQDO\VH� WKH� UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQ� DQG
LQFRPH� LQHTXDOLW\� XQGHU� WKH� DVVXPSWLRQ� WKDW� UHWXUQV� WR� HGXFDWLRQ� DUH� FRQVWDQW��:H� IRXQG
WKDW� WKH� UHODWLRQVKLS� LV�SRVLWLYH�DQG� VWURQJHU� LQ� FRXQWULHV�ZLWK� ORZ�WR�PLGGOH� LQHTXDOLW\� LQ
HGXFDWLRQ� �ORZHU� WKDQ� ������ ZKHUHDV� WKH� VDPH� UHODWLRQVKLS� LV� QHJDWLYH� LQ� FRXQWULHV� ZLWK
YHU\� KLJK� LQHTXDOLW\� LQ� HGXFDWLRQ�� 7KLV� LV� EHFDXVH� WKH� *LQL� FRQFHQWUDWLRQ� LQGH[� LV� VFDOH
LQYDULDQW��WKDW�LV��LW�GRHV�QRW�YDU\�ZKHQ�ZH�FKDQJH�WKH�XQLW�RI�PHDVXUH���EXW�QRW�WUDQVODWLRQ
LQYDULDQW�� 7KHUHIRUH�� JLYHQ� WKH� SUHVHQFH� RI� D� FRQVWDQW� �a� �� 0��� D� JHQHUDOL]HG� ULVH� LQ
HGXFDWLRQDO� DFKLHYHPHQW� �DW� WKH� JLYHQ� LQHTXDOLW\� LQ� HGXFDWLRQDO� DWWDLQPHQWV�� LQGXFHV� D
FKDQJH�LQ�LQFRPH�LQHTXDOLW\�
���,I�ZH�LPSRVH�PRUH�VWUXFWXUH�WR�WKH�SUREOHP�E\�DVVXPLQJ�D�VSHFLILF�IXQFWLRQDO�IRUP�IRU
WKH�IUHTXHQF\�GLVWULEXWLRQ��ZH�DUH�DEOH�LQ�VRPH�FDVHV�WR�GHWHUPLQH�WKH�UHODWLRQVKLS�EHWZHHQ
WKH� WZR��)RU�H[DPSOH�� LI� WKH� LQFRPHV��\��DUH�GLVWULEXWHG�DFFRUGLQJ� WR�D�3DUHWR�GLVWULEXWLRQ
\a3� � ��� !���ZKHUH�a� UHSUHVHQWV� WKH�PLQLPXP� LQFRPH�REVHUYHG� LQ� WKH� GLVWULEXWLRQ�� WKH
GHQVLW\� IXQFWLRQ� LV� JLYHQ� E\� I�\� \�� ����� DQG� WKH� DVVRFLDWHG� *LQL� LQGH[� LV� JLYHQ� E\

��
�
-

=
q\

*LQL � �VHH� =HQJD�� ������� :KHQ� ZH� FRQVLGHU� D� ORJDULWKPLF� WUDQVIRUPDWLRQ�

( )\[ ORJ= �� WKH� IUHTXHQF\� GLVWULEXWLRQ� DVVRFLDWHG� ZLWK� WKH� ORJDULWKPLF� WUDQVIRUPDWLRQ� LV

JLYHQ�E\� ( ) [H[I qqqa -= ��,W�FDQ�EH�VKRZQ�WKDW�WKH�DVVRFLDWHG�GLVSHUVLRQ�PHDVXUH�LV�JLYHQ�E\

( )��
��ORJ� -= q

q

a
a

\
*LQL �� 7KH� WZR� PHDVXUHV� DUH� WKHUHIRUH� SRVLWLYHO\� FRUUHODWHG� LQ� D� QRQ�

OLQHDU�ZD\��:H�DUH�LQGHEWHG�WR�)XOYLD�0HFDWWL�IRU�WKH�GHULYDWLRQ�RI�WKLV�UHVXOW�
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WKHQ� GHFOLQHV���� :KHQ� WKH� DVVXPSWLRQV� KROG�� LQFRPH� LQHTXDOLW\�� HGXFDWLRQ
LQHTXDOLW\�DQG�DYHUDJH�HGXFDWLRQDO� LQHTXDOLW\�DUH�VWULFWO\�UHODWHG��DV�VKRZQ�LQ
)LJXUH����ZKHUH�ZH�KDYH�DOVR�DGGHG�D�IRXUWK�YDULDEOH��WKH�RXWSXW�SHU�FDSLWD��LQ
RUGHU�WR�FRQWURO�IRU�DQ�H[RJHQRXV�GULYLQJ�IRUFH�

FIGURE 2
THEORETICAL RELATIONSHIPS
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Source: author.

6WDUWLQJ�IURP�WKH�ORZHU�ULJKW�KDQG�TXDGUDQW��ZH�DVVXPH�WKDW�DQ�LQFUHDVH�LQ�SHU
FDSLWD� LQFRPH� LV� DVVRFLDWHG� ZLWK� DQ� LQFUHDVH� LQ� WKH� DYHUDJH� HGXFDWLRQDO
DWWDLQPHQW�� %\� FRQVWUXFWLRQ�� WKLV� \LHOGV� D� FRQVHTXHQW� GHFOLQH� LQ� HGXFDWLRQDO
LQHTXDOLW\� �ORZHU� OHIW� TXDGUDQW��� ,I� WKH� UHODWLRQVKLS� EHWZHHQ� DYHUDJH
HGXFDWLRQDO� DWWDLQPHQW� DQG� LQFRPH� LQHTXDOLW\� LV� QRQ�OLQHDU�� WKLV� QHFHVVDULO\
LPSOLHV� D� QRQ�OLQHDU� UHODWLRQVKLS� EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� HGXFDWLRQ
LQHTXDOLW\��XSSHU�OHIW�TXDGUDQW���%\�WKH�VDPH�WRNHQ��ZH�DOVR�REWDLQ�DQ�LQYHUWHG�
8�VKDSHG�UHODWLRQVKLS�EHWZHHQ�LQFRPH�LQHTXDOLW\�DQG�SHU�FDSLWD�LQFRPH��LQ�WKH
.X]QHWV� WUDGLWLRQ��XSSHU� ULJKW�TXDGUDQW���7KH�JUDSK�WHOOV�XV�D� VWRU\�DERXW� WKH
WUDQVLWLRQ�IURP�DQ�XQHGXFDWHG�SRSXODWLRQ�WR�DQ�DFWXDO�OHYHO�RI�VFKRROLQJ��:KHQ

������������������������������������������
���6HH�&KHFFKL��������
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RQO\�WKH�HOLWH�DWWHQGV�VFKRROV��WKH�DYHUDJH�OHYHO�RI�KXPDQ�FDSLWDO�GHYHORSPHQW
DPRQJ� WKH� SRSXODWLRQ� LV� ORZ�� ZKHUHDV� WKH� LQHTXDOLW\� LQ� HGXFDWLRQDO
DFKLHYHPHQWV� DQG� LQ� LQFRPHV� LV� KLJK�� $� ORZHULQJ� RI� WKH� DFFHVV� EDUULHUV� WR
HGXFDWLRQ� OHDGV� WR�DQ� LQLWLDO� LQFUHDVH�DQG� WKHQ� WR�D�GHFOLQH� LQ�ERWK� LQHTXDOLW\
PHDVXUHV��DQG�WKLV�LV�DFFRPSDQLHG�E\�D�ULVH�LQ�DYHUDJH�HGXFDWLRQDO�DWWDLQPHQWV�

$� ILUVW� LQVSHFWLRQ� RI� RXU� GDWDVHW� LQGLFDWHV� WKDW� WKLV� VWRU\� PD\� KDYH� VRPH
SODXVLELOLW\��)LJXUH���JDWKHUV� WRJHWKHU�DOO� WKH�DYDLODEOH�REVHUYDWLRQV��ZKHUHE\
LQFRPH� LQHTXDOLW\� LV� PHDVXUHG� E\� UHJUHVVLRQ� UHVLGXDOV� RQ� UHJLRQDO� GXPPLHV
DQG� \HDU�UHODWHG� GXPPLHV� LQ� RUGHU� WR� FRPSHQVDWH� IRU� WUHQGV� LQ� WKH� YDULDEOHV
DQG�UHJLRQDO�GLVSDULWLHV��,Q�DGGLWLRQ�WR�D�PLOGO\�QRQ�OLQHDU�UHODWLRQVKLS�EHWZHHQ
LQHTXDOLW\� LQ� DFWXDO� LQFRPHV� DQG� LQHTXDOLW\� LQ� HGXFDWLRQ� �VHH� WKH� XSSHU� OHIW
TXDGUDQW���D�VLPLODU�UHODWLRQVKLS�HPHUJHV�EHWZHHQ�WKH�IRUPHU�YDULDEOH�DQG��WKH
ORJ� RI�� *'3� SHU� FDSLWD�� LQ� OLQH� ZLWK� WKH� .X]QHWV� WUDGLWLRQ� �XSSHU� ULJKW
TXDGUDQW���:LWKRXW�FRQFHUQLQJ�RXUVHOYHV� WRR�PXFK�DERXW� WKH�GLUHFWLRQ�RI� WKH
FDXVDO� UHODWLRQVKLS�� ZH� DOVR� ILQG� HYLGHQFH� RI� D� VWULFW� SRVLWLYH� FRUUHODWLRQ
EHWZHHQ�RXWSXW�SHU�FDSLWD�DQG�HGXFDWLRQDO�DFKLHYHPHQW��ORZHU�ULJKW�TXDGUDQW��
)LQDOO\��DOPRVW�E\�FRQVWUXFWLRQ��ZH�ILQG�DQ�LQYHUVHO\�SURSRUWLRQDO�UHODWLRQVKLS
EHWZHHQ� LQHTXDOLW\� LQ� HGXFDWLRQ�DQG�DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW� �ORZHU
OHIW�TXDGUDQW����

+RZHYHU��WKH�GLVSHUVLRQ�RI�VLQJOH�REVHUYDWLRQV�VXJJHVWV�WKDW�PDQ\�RWKHU�IRUFHV
DUH�DW�ZRUN��:H�VKRXOG�QRW�IRUJHW�WKDW�WKH�YDOLGLW\�RI�WKH�VWRU\�RI�)LJXUH��� LV
FRQGLWLRQDO� RQ� WKH� DVVXPSWLRQ� WKDW� LQGLYLGXDO� LQFRPHV� DUH� GHWHUPLQHG
DFFRUGLQJ� WR�%HFNHU
V� WKHRU\�RI�KXPDQ�FDSLWDO� LQYHVWPHQW� DQG� WKDW� UHWXUQV� WR
HGXFDWLRQ�DUH�FRQVWDQW�DQG�DUH��PRUHRYHU��LGHQWLFDO�WKURXJKRXW�WKH�SRSXODWLRQ�
,Q�UHDOLW\��ZH�NQRZ�WKDW�HDUQLQJV�GLVWULEXWLRQ�LV�VKDSHG�E\�PDQ\�RWKHU�IDFWRUV�
LQFOXGLQJ�WHFKQRORJ\��XQHPSOR\PHQW�UDWHV��PLQLPXP�ZDJHV��DJH�FRPSRVLWLRQ�
WKH�H[LVWHQFH�RI�ODERXU�XQLRQV��DQG�VR�RQ����:HUH�LW�FHUWDLQ�WKDW�WKHVH�IDFWRUV
������������������������������������������
��� +RZHYHU�� WKH� ZD\� ZH� PHDVXUH� HGXFDWLRQDO� LQHTXDOLW\� LV� FUXFLDO�� +DG� ZH� FKRVHQ� WKH
VWDQGDUG�GHYLDWLRQ�RI�HGXFDWLRQDO�DFKLHYHPHQW� OLNH�5DP���������/RQGRxR��������DQG� ,'%
��������WKH�UHODWLRQVKLS�EHWZHHQ�DYHUDJH�HGXFDWLRQDO�DWWDLQPHQW�DQG�HGXFDWLRQDO�LQHTXDOLW\
ZRXOG�KDYH�DSSHDUHG�QRQ�OLQHDU�

�� ������������������������� ��
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,Q� VXFK� D� FDVH�� WKH� WXUQLQJ� SRLQW� ZRXOG� RFFXU� DW� ����� \HDUV� �UDWKHU� WKDQ� WKH� ���� \HDUV
PHDVXUHG�E\�5DP��������
��� 6HH� 1HDO� DQG� 5RVHQ� ������� IRU� D� JHQHUDO� SUHVHQWDWLRQ� RI� GHWHUPLQDQWV� RI� HDUQLQJV
GLVWULEXWLRQ��+LJJLQV�DQG�:LOOLDPVRQ��������ILQG�HYLGHQFH�RI�DQ�HIIHFW�RI�DJH�FRPSRVLWLRQ
�DV�PHDVXUHG� E\� WKH� VKDUH� RI� LQGLYLGXDOV� DJHG� ������ LQ� WKH� ODERXU� IRUFH�� LQ� GHWHUPLQLQJ
LQFRPH� LQHTXDOLW\�� :LWK� UHIHUHQFH� WR� 2(&'� FRXQWULHV�� %DUGRQH�� *LWWOHPDQ� DQG� .HHVH
�������VKRZ�WKDW�ODERXU�PDUNHW�LQVWLWXWLRQV�FKDQJHG�GXULQJ�WKH�VDPSOH�SHULRG��WUDGH�XQLRQ
GHQVLW\�DQG�FRYHUDJH�GHFOLQHG��HVSHFLDOO\�ZLWKLQ�WKH�$QJOR�6D[RQ�ZRUOG���ZKLOH�PLQLPXP







FIGURE 3
BASIC RELATIONSHIPS
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Source: computations based on data presented in Appendix 1.
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UHPDLQHG�FRQVWDQW�GXULQJ�RXU�VDPSOH�SHULRG��ZH�FRXOG�FRQVLGHU�WKHP�FRXQWU\�
VSHFLILF� IL[HG� HIIHFWV�� 7KH� SUREOHP� LV� WKDW� WKHUH� LV� QR� JXDUDQWHH� WKDW� WKH\
UHPDLQHG� FRQVWDQW�� HVSHFLDOO\� LI� ZH� WDNH� LQWR� DFFRXQW� WKH� WUDQVIRUPDWLRQ� LQ
SXEOLF�SROLFLHV�LQGXFHG�E\�WKH�
WUDQVDWODQWLF�FRQVHQVXV
��$WNLQVRQ��������

$V�D�FRQVHTXHQFH��LQVWHDG�RI�SUHWHQGLQJ�WR�SUHGLFW�WKH�VKDSH�DQG�WKH�HYROXWLRQ
RI� LQFRPH�GLVWULEXWLRQ�ZRUOGZLGH��ZH�IROORZ�LQ� WKH�VHTXHO� WKH� OHVV�DPELWLRXV
DLP� RI� GLVFRYHULQJ� ZKHWKHU� WKH� DYHUDJH� HGXFDWLRQDO� DFKLHYHPHQW� DQG� WKH
GLVWULEXWLRQ� RI� HGXFDWLRQDO� DWWDLQPHQW� KDYH� SOD\HG� DQ\� UROH� LQ� GHWHUPLQLQJ
LQFRPH� LQHTXDOLW\�� :H� KDYH� DOUHDG\� PHQWLRQHG� WKH� IDFW� WKDW� RWKHU� DXWKRUV
�/RQGRxR�� ������'HLQLQJHU� DQG�6TXLUH�� ������%DUUR�� ������ KDYH� VKRZQ� WKDW
DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW� LV�RQH�RI� WKH�GHWHUPLQDQWV�RI�DFWXDO� LQFRPH
LQHTXDOLW\��7R�WKLV�UHVXOW��ZH�QRZ�DGG�DQ�H[DPLQDWLRQ�RI�WKH�HIIHFW�RQ�LQFRPH
LQHTXDOLW\�RI�WKH�GLVWULEXWLRQ�RI�HGXFDWLRQDO�DFKLHYHPHQW�LQ�WKH�SRSXODWLRQ�

,Q�RUGHU�WR� WDNH�LQWR�DFFRXQW�WKH�VLPXOWDQHRXV�HIIHFWV�RI�DOO� WKH�YDULDEOHV��ZH
UHVRUW�WR�PXOWLYDULDWH�UHJUHVVLRQV��:H�WDNH�RXU�GDWDVHW�DV�DQ�XQEDODQFHG�SDQHO
ZLWK� D� SRWHQWLDO� GLPHQVLRQ� RI� ���� REVHUYDWLRQV� ���� FRXQWULHV� WLPHV� �
REVHUYDWLRQV� SHU� FRXQWU\��� ZKLFK� ZH� UHGXFH� WR� ���� REVHUYDWLRQV� EHFDXVH� RI
PLVVLQJ�GDWD�RQ�RQH�RU� WKH�RWKHU�YDULDEOH��7DEOH��� VKRZV�HVWLPDWHV�RI� DFWXDO
LQFRPH�LQHTXDOLW\�XVLQJ�IL[HG�HIIHFWV��ZKHUHDV�7DEOH�$��LQ�$SSHQGL[���UHOLHV
RQ� UDQGRP� HIIHFW� HVWLPDWRUV�� ,Q� ERWK� WDEOHV� ZH� VWDUW� ZLWK� WZR� DOWHUQDWLYH
VSHFLILFDWLRQV� RI� WKH� UHODWLRQVKLS� EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� RXWSXW� SHU
FDSLWD�� ZLWKRXW� WDNLQJ� LQWR� DFFRXQW� HGXFDWLRQDO� IDFWRUV� �ILUVW� DQG� VHFRQG
FROXPQV���%RWK�VSHFLILFDWLRQV�UHMHFW�WKH�K\SRWKHVLV�RI�D�QRQ�OLQHDU�UHODWLRQVKLS
EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� SHU� FDSLWD� RXWSXW�� 7KH� WZR� PHDVXUHV� DUH
QHJDWLYHO\� FRUUHODWHG�� ZLWK� D� UDWKHU� ORZ� HODVWLFLW\� �������� DW� VDPSOH�PHDQV��
7KLV� LPSOLHV� WKDW�� LQ� RUGHU� IRU� WKH� *LQL� LQGH[� RI� LQFRPH� LQHTXDOLW\� WR� EH
UHGXFHG� E\� �� SRLQW�� LQFRPH� SHU� FDSLWD� KDV� WR� ULVH� E\� ������� �DW� ����
LQWHUQDWLRQDO�SULFHV���,I�ZH�UHSODFH�SHU�FDSLWD�LQFRPH�E\�HGXFDWLRQDO�YDULDEOHV
�WKLUG�DQG�IRXUWK�FROXPQV���ZH�QRWLFH�DQ�LQFUHDVH�LQ�H[SODQDWRU\�SRZHU�RQO\�LI
ZH�FRQVLGHU�DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW��7KLV�LV�QRW�VXUSULVLQJ�JLYHQ�WKH
KLJK� FRUUHODWLRQ� RI� WKH� ODWWHU� PHDVXUH� ZLWK� SHU� FDSLWD� LQFRPH�� %RWK� DYHUDJH
HGXFDWLRQDO� DFKLHYHPHQW� DQG� HGXFDWLRQDO� LQHTXDOLW\� DUH� VLJQLILFDQW�� EXW� WKH
UHODWLRQVKLS� EHWZHHQ� WKH� WZR� PHDVXUHV� RI� LQHTXDOLW\� LV� RSSRVHG� WR� WKH
WKHRUHWLFDO� H[SHFWDWLRQ� �EHLQJ� 8� VKDSHG� DQG� QRW� LQYHUWHG�8� VKDSHG��� :H
FRQVLGHU�*'3�SHU�FDSLWD�DQG�HGXFDWLRQDO�YDULDEOHV�WRJHWKHU�LQ�WKH�ILIWK�FROXPQ�
+HUH��ZH�ILQG�WKDW�RXWSXW�SHU�FDSLWD�KDV�D�ORZ�QHJDWLYH�LPSDFW��DV�GRHV�DYHUDJH
KXPDQ�FDSLWDO��WKRXJK�ZLWK�D�KLJKHU�HIIHFW��DQ�DYHUDJH�LQFUHDVH�RI�RQH�\HDU�RI
HGXFDWLRQ� LQ� WKH� SRSXODWLRQ� ORZHUV� WKH� *LQL� LQGH[� RI� LQFRPH� LQHTXDOLW\� E\
PRUH� WKDQ� �� SRLQW�� 7KH� VL[WK� FROXPQ� RIIHUV� DQ� DOWHUQDWLYH� �K\SHUEROLF�
VSHFLILFDWLRQ� RI� WKH� IXQFWLRQDO� UHODWLRQVKLS� UHODWLQJ� LQFRPH� LQHTXDOLW\� DQG
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DYHUDJH�KXPDQ�FDSLWDO��JLYHQ�WKH�QRQ�OLQHDU�UHODWLRQVKLS�H[LVWLQJ�EHWZHHQ�WKH
*LQL�LQGH[�RI�HGXFDWLRQDO�LQHTXDOLW\��WKH�YDULDEOH���KF�VHHPV�DEOH�WR�FDSWXUH�DOO
WKH�H[SODQDWRU\�SRZHU�FRQWDLQHG�LQ�WKH�HGXFDWLRQDO�GLVWULEXWLRQ�YDULDEOH���

TABLE 4
ESTIMATES OF INCOME INEQUALITY: FIXED EFFECTS, 94 COUNTRIES,

1960-95 (T-STATISTICS IN PARENTHESES)

Countries 94 94 94 94 94 94
Observations 454 454 454 454 454 454
Dependent variable Gini Gini Gini Gini Gini Gini
Intercepts 46.953 47.401 49.283 59.164 57.491 48.163

(29.91) (31.75) (15.76) (12.17) (11.67) (15.26)
GDP -0.000 -0.001 -0.000 -0.001

(-0.77) (-2.39) (-1.86) (-2.64)
GDP² -0.000

(-0.16)
1/GDP -423.050

(-0.23)
Ginied -0.182 -0.310 -0.279 -0.069

(-1.45) (-2.31) (-2.08) (-0.53)
Ginied² 0.002 0.002 0.002 0.000

(1.48) (1.95) (2.03) (0.32)
hc -1.470 -1.134

(-2.64) (-1.94)
1/hc 2.364

(2.84)
Years Yes Yes Yes Yes Yes Yes
R2(within) 0.066 0.066 0.056 0.075 0.084 0.095

Source: regressions based on data presented in Appendix 1.

+RZHYHU�� WKH� H[SODQDWRU\� FRQWULEXWLRQ� RI� WKH� GLVWULEXWLRQ� RI� HGXFDWLRQDO
DFKLHYHPHQW�LV�UDWKHU�XQVWDEOH��,I�ZH�LQFOXGH�UHSHDWHG�FURVV�VHFWLRQDO�HVWLPDWHV
�DV�LQ�7DEOH�����ZH�ILQG�WKDW�WKH�DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW�DQG�WKH�*LQL
LQGH[� RI� HGXFDWLRQDO� LQHTXDOLW\� �LQ� OHYHO� DQG� VTXDUHG� OHYHO�� DUH� VWDWLVWLFDOO\
VLJQLILFDQW�LQ�ILYH�RI�HLJKW�FDVHV��EXW�QRZ�WKH�QRQ�OLQHDU�UHODWLRQVKLS�LV�RI�WKH
LQYHUWHG�8�VKDSHG� W\SH� �ZKLFK� LV� LQ� OLQH� ZLWK� KXPDQ� FDSLWDO� LQYHVWPHQW
WKHRU\���2QH�SRWHQWLDO�UHDVRQ�IRU�WKLV�LQVWDELOLW\�LV�WKDW�RPLWWHG�YDULDEOHV�PLJKW
FRQWULEXWH�WR�D�UHYHUVLRQ�LQ�WKH�WUHQG�LQ�LQFRPH�LQHTXDOLW\�

������������������������������������������
���+RZHYHU��WKLV�UHVXOW�LV�QRW�UREXVW��:KHQ�ZH�LQWURGXFH�D�SUR[\�IRU�WHFKQRORJLFDO�SURJUHVV
�WKH�FDSLWDO�RXWSXW�UDWLR��LQ�WKH�UHJUHVVLRQV��VHH�7DEOH�$��LQ�$SSHQGL[�����WKH�LQHTXDOLW\�LQ
HGXFDWLRQDO�DWWDLQPHQW�UHWDLQV�LWV�VLJQ�DQG�VLJQLILFDQFH�HYHQ�ZLWK�WKH�K\SHUEROLF�IXQFWLRQDO
IRUP��1RWLFH�WKDW�WKH�QXPEHU�RI�REVHUYDWLRQV�LV�UHGXFHG�XQGHU�WKLV�VSHFLILFDWLRQ�EHFDXVH�ZH
GR�QRW�KDYH�LQIRUPDWLRQ�DERXW�QDWLRQDO�FDSLWDO�VWRFNV�IRU����RI�WKH�FRXQWULHV�
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TABLE 5
ESTIMATES OF INCOME INEQUALITY: YEARLY CROSS-SECTIONS, ROBUST

ESTIMATES (T-STATISTICS IN PARENTHESES)

1960 1965 1970 1975 1980 1985 1990 1995
Countries 40 47 60 53 55 57 65 24
Dependent variable Gini Gini Gini Gini Gini Gini Gini Gini
Intercepts 46.943 40.760 32.317 52.368 37.297 37.560 49.381 19.402

(4.49) (3.73) (2.91) (6.26) (3.24) (3.53) (2.94) (0.64)
k/y 2.294 3.595 4.943 2.358 3.926 2.507 0.795 -1.497

(2.28) (2.56) (4.94) (4.22) (3.48) (2.30) (0.83) (-0.61)
GDP 0.000 0.000 0.001 0.000 -0.001 -0.001 -0.001 -0.001

(0.05) (0.28) (1.22) (-0.56) (-1.98) (-2.08) (-1.82) (-1.97)
Ginied 0.118 0.194 0.574 -0.012 0.291 0.294 0.375 1.150

(0.56) (0.60) (1.92) (-0.05) (1.08) (1.15) (0.94) (2.34)
Ginied² -0.002 -0.002 -0.006 -0.001 -0.004 -0.003 -0.006 -0.013

(-0.94) (-0.76) (-2.26) (-0.50) (-1.72) (-1.39) (-1.49) (-2.44)
hc -1.457 -1.980 -2.967 -2.493 -1.052 -0.719 -1.532 2.275

(-0.98) (-1.47) (-3.02) (-3.09) (-1.20) (-0.80) (-1.28) (0.67)
R² 0.263 0.23 0.568 0.498 0.538 0.45 0.38 0.446

Source: regressions based on data presented in Appendix 1.

,Q�)LJXUH���ZH�KDYH�JUDSKHG�WKH�FRHIILFLHQWV�RI�\HDUO\�GXPPLHV�REWDLQHG�LQ�WKH
UHJUHVVLRQV� UHSRUWHG� LQ� WKH� ILIWK� FROXPQV� RI� 7DEOHV� �� DQG� $��� 7KHVH
FRHIILFLHQWV��QRUPDOL]HG�E\�WKH�FRHIILFLHQW�RI�WKH�LQLWLDO�\HDU��PHDVXUH�D�VKLIW�LQ
WKH�LQWHUFHSWV�RI�WKH�UHJUHVVLRQV��WKXV�FDSWXULQJ�SDUW�RI�WKH�YDULDQFH�WKDW�LV�OHIW
XQH[SODLQHG�E\�WKH�HVWLPDWHG�PRGHO�DQG�WKDW�LV�\HDU�VSHFLILF��)RU�WKH�ILUVW�KDOI
RI�WKH�VDPSOH��XQWLO��������ZH�ZLWQHVV�D�JURZLQJ�SUHVVXUH�IRU�WKH�FRPSUHVVLRQ
RI� LQFRPH� GLVWULEXWLRQ� �RQ� WKH� RUGHU� RI� �� SRLQW� LQ� WKH�*LQL� LQGH[� HYHU\� ILYH
\HDUV��� ZKHUHDV� WKLV� HIIHFW� GLVDSSHDUV� GXULQJ� WKH� ����V�� ,Q� WKH� ����V� WKH
SKHQRPHQRQ� ZRUNV� LQ� WKH� RSSRVLWH� GLUHFWLRQ�� IDYRXULQJ� ZLGHQLQJ� LQFRPH
GLVSDULW\��5HJLRQDO�GXPPLHV��XVHG�LQ�WKH�HVWLPDWHV�RI�UDQGRP�HIIHFWV�UHSRUWHG
LQ� 7DEOH� $��� LQGLFDWH� WKDW� WKH� JUHDWHVW� LQHTXDOLW\� ZDV� UHJLVWHUHG� LQ� /DWLQ
$PHULFD�DQG�VXE�6DKDUDQ�$IULFD��ZKHUH�LQHTXDOLW\�LQGH[HV�ZHUH���SHUFHQWDJH
SRLQWV� KLJKHU� WKDQ� WKH\� ZHUH� LQ� WKH� 2(&'� FRXQWULHV� �ZKLFK� UHSUHVHQW� WKH
UHIHUHQFH� FDVH�� VHH� WKH� ILIWK� FROXPQ� LQ� 7DEOH� $������ &RQYHUVHO\�� WKH
GLVWULEXWLRQ� ZDV� PRUH� HJDOLWDULDQ� LQ� WKH� FXUUHQWO\� �RU� SUHYLRXVO\�� FHQWUDOO\
SODQQHG�HFRQRPLHV��ZKHUH�WKH�*LQL�LQGH[�ZDV����SHUFHQWDJH�SRLQWV�ORZHU�WKDQ
LW�ZDV�LQ�WKH�2(&'��DQG�LQ�6RXWK�$VLD��1RUWK�$IULFD�DQG�WKH�0LGGOH�(DVW�

������������������������������������������
���/RQGRxR��������FRPSDUHV� WKH�WKHRUHWLFDO�DFKLHYHPHQW� LQ�HGXFDWLRQ�DVVRFLDWHG�ZLWK�WKH
VWDJH� RI� GHYHORSPHQW� �DV� PHDVXUHG� E\� WKH� OHYHO� RI� *'3� SHU� FDSLWD�� DQG� HVWLPDWHV� WKDW
SRSXODWLRQV� LQ� WKH� /DWLQ� $PHULFDQ� FRXQWULHV� ODFN� DERXW� WZR� DYHUDJH� \HDUV� RI� HGXFDWLRQ�
0H[LFR� DQG�%UD]LO� DFFRXQW� IRU�PRVW� RI� WKLV� VKRUWDJH� LQ� HGXFDWLRQDO� DFKLHYHPHQW�� 6LPLODU
FRQFOXVLRQV�DUH�REWDLQHG�LQ�,'%��������
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FIGURE 4
COEFFICIENTS OF TEMPORAL DUMMIES
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Source: computations based on data presented in Appendix 1.

6LQFH�E\�GHILQLWLRQ�\HDUO\�UHJLRQDO�GXPPLHV�FDSWXUH�XQH[SODLQHG�FRPSRQHQWV�
ZH�GR�QRW�KDYH�UHOLDEOH�H[SODQDWLRQV�IRU�WKHVH�HIIHFWV�WKDW�GR�QRW�UHIHU� WR�SHU
FDSLWD� LQFRPH� RU� HGXFDWLRQDO� DFKLHYHPHQW�� 1HYHUWKHOHVV�� ZH� KDYH
H[SHULPHQWHG� ZLWK� WZR� DGGLWLRQDO� YDULDEOHV� WKDW� PD\� FDSWXUH� VRPH� RI� WKH
GLIIHUHQFHV� DPRQJ� FRXQWULHV� RU� \HDUV�� 7KH� ILUVW� RQH� LV� WKH� SK\VLFDO
FDSLWDO�RXWSXW�UDWLR��2Q�WKHRUHWLFDO�JURXQGV��LI�SK\VLFDO�DQG�KXPDQ�FDSLWDO�DUH
VXEVWLWXWHV� LQ� WKH� DJJUHJDWH� SURGXFWLRQ� IXQFWLRQ�� DQ� LQFUHDVH� LQ� WKH� IRUPHU
UDLVHV�WKH�SURGXFWLYLW\�RI�WKH�ODWWHU��7KHUHIRUH��F°WHULV�SDULEXV��ZH�ZLOO�REWDLQ
KLJKHU� UHWXUQV� WR� HGXFDWLRQ�ZKHQHYHU�SK\VLFDO� FDSLWDO� DFFXPXODWLRQ�EHFRPHV
PRUH�LQWHQVLYH��7KXV��ZH�FDQ�H[SHFW�JUHDWHU�LQFRPH�LQHTXDOLW\�ZKHQHYHU�DQG
ZKHUHYHU� WKHUH� LV� LQWHQVLYH� LQYHVWPHQW� LQ� SK\VLFDO� FDSLWDO����7KLV� YDULDEOH� LV
LQWURGXFHG�LQ�7DEOH���DQG�DOVR�LQ�7DEOH�$��LQ�$SSHQGL[����ZKLFK�UHSURGXFHV
LQIRUPDWLRQ�LQ�7DEOH����WKRXJK�WKH�QXPEHU�RI�REVHUYDWLRQV�LV�UHGXFHG�EHFDXVH
RI�PLVVLQJ�LQIRUPDWLRQ���7KLV�YDULDEOH�LV�QRW�YHU\�VLJQLILFDQW�LQ�WKH�IL[HG�HIIHFW
HVWLPDWHV��EXW�KDV�D�SRVLWLYH�DQG�VLJQLILFDQW�VLJQ�LQ�WKH�UHSHDWHG�FURVV�VHFWLRQDO
HVWLPDWHV��XS�WR��������2WKHU�WKLQJV�EHLQJ�FRQVWDQW��FRXQWULHV�FKDUDFWHUL]HG�E\
KLJKHU�DFFXPXODWLRQ�LQ�SK\VLFDO�FDSLWDO�DOVR�H[KLELW�KLJKHU�LQFRPH�LQHTXDOLW\�
SDVVLQJ� IURP� DQ� DYHUDJH� N�\� UDWLR� RI� �� LQ� 6RXWK� $VLD� WR� �� LQ� WKH� 2(&'

������������������������������������������
��� 7KLV� FODLP� LV� REMHFWLRQDEOH� ZKHQ� ZH� WKLQN� RI� LQIRUPDWLRQ� DQG� WHOHFRPPXQLFDWLRQV
WHFKQRORJLHV��IRU�ZKLFK�WKH�FDSLWDO�RXWSXW�UDWLR�LV�DFWXDOO\�ORZHU�WKDQ�LW�LV�IRU�PDQXIDFWXULQJ�
QRWZLWKVWDQGLQJ�WKH�IDFW�WKDW�WKH�HDUQLQJV�GLIIHUHQWLDOV�DUH�KLJKHU�



��

FRXQWULHV� UDLVHV� WKH� *LQL� LQGH[� RI� LQFRPH� LQHTXDOLW\� E\� �� �XS� WR� ��� SRLQWV�
+RZHYHU��LW�LV�LQVLJQLILFDQW�LQ�PRUH�UHFHQW�\HDUV�

7KH� VHFRQG� YDULDEOH�ZH� WDNH� LQWR� DFFRXQW� LV� WKH� DPRXQW� RI� SXEOLF� UHVRXUFHV
LQYHVWHG�LQ�HGXFDWLRQ��,I�WKH�WHFKQRORJ\�IRU�KXPDQ�FDSLWDO� IRUPDWLRQ�LQFOXGHV
LQYHVWHG� UHVRXUFHV�� ZH� FDQ� H[SHFW� LQFUHDVHG� KXPDQ� FDSLWDO� SHU� XQLW� RI� WLPH
VSHQW� LQ� VFKRRO� ZKHQHYHU� HGXFDWLRQ� H[SHQGLWXUH� LV� UDLVHG�� 7KH� UHVRXUFHV
LQYHVWHG� LQ� HGXFDWLRQ� VKRXOG� LQFOXGH� ERWK�SXEOLF� DQG�SULYDWH� H[SHQGLWXUH� IRU
WKH� PDQDJHPHQW� RI� HGXFDWLRQDO� LQVWLWXWLRQV�� ,Q� WKH� DEVHQFH� RI� UHOLDEOH
LQIRUPDWLRQ� DERXW� SULYDWH� H[SHQGLWXUH�� ZH� FDQ� XVH� WKH� UDWLR� RI� JRYHUQPHQW
HGXFDWLRQDO�H[SHQGLWXUH� WR�JURVV�GRPHVWLF�SURGXFW��$Q�XQGHVLUDEOH� IHDWXUH�RI
LQWURGXFLQJ� QHZ� FRQWUROV� LV� WKH� LQFUHDVH� LQ� WKH� QXPEHU� RI� LQDSSOLFDEOH
REVHUYDWLRQV�� ,Q� WKH� ILUVW� FROXPQ� RI� 7DEOH� $�� LQ� $SSHQGL[� ��� ZH� KDYH
UHSURGXFHG� WKH� ILIWK� FROXPQ� RI� 7DEOH� �� WR� IDFLOLWDWH� FRPSDULVRQ�� 8VLQJ� WKH
VDPH�VSHFLILFDWLRQ��ZH�UHVWULFW�WKH�QXPEHU�RI�FDVHV�WR�DSSOLFDEOH�REVHUYDWLRQV
IRU� WKH� FDSLWDO�RXWSXW� UDWLR� �VHFRQG� FROXPQ��� DQG� WKHQ� ZH� LQWURGXFH� WKH
FDSLWDO�RXWSXW� UDWLR� �WKLUG� FROXPQ��� :H� REVHUYH� WKDW� DQ� LQFUHDVH� LQ� FDSLWDO
DFFXPXODWLRQ�UDLVHV�LQFRPH�LQHTXDOLW\��WKRXJK�ZLWK�DQ�HODVWLFLW\�ZKLFK�LV�TXLWH
ORZ��� DOO� WKH� RWKHU� YDULDEOHV� SUHVHUYH� WKHLU� VLJQV� DQG� VLJQLILFDQFH�� :H� QRZ
SURFHHG� WR� FRQVLGHU� WKH� UDWLR�RI� �FXUUHQW�FDSLWDO��JRYHUQPHQW� H[SHQGLWXUH�RQ
HGXFDWLRQ� WR� JURVV� GRPHVWLF� SURGXFW� �YDULDEOH� HGJYVK����� 7KH� IRXUWK� FROXPQ
UHGXFHV�WKH�VDPSOH�WR�FRXQWU\�\HDU�REVHUYDWLRQV�FRUUHVSRQGLQJ�WR�QRQ�PLVVLQJ
YDOXHV�IRU�WKH�HGJYVK�YDULDEOH��ZKHUHDV�WKH�ILIWK�FROXPQ�LQWURGXFHV�WKH�HGJYVK
YDULDEOH��WKH�N�\�YDULDEOH�LV�GURSSHG�LQ�WKH�VL[WK�FROXPQ��ZKLFK�PDNHV�IXOO�XVH
RI� WKH� DYDLODEOH� VDPSOH�� (YHQ� LQ� WKLV� FDVH�� ZH� REVHUYH� WKDW� FRXQWULHV
FKDUDFWHUL]HG�E\�KLJKHU�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�H[KLELW�KLJKHU�LQFRPH
LQHTXDOLW\�� ,W� LV� REYLRXV� WKDW� FRXQWULHV�ZLWK� KLJKHU� HGXFDWLRQDO� DFKLHYHPHQWV
VSHQG�PRUH�RQ�HGXFDWLRQ��+RZHYHU��JLYHQ�WKH�IDFW�WKDW�ZH�DUH�FRQWUROOLQJ�IRU
DYHUDJH� HGXFDWLRQDO� DFKLHYHPHQW� �YDULDEOH� KF�� DQG� WKH� GLVWULEXWLRQ� RI
HGXFDWLRQDO�DFKLHYHPHQW��YDULDEOH�*LQLHG���WKH�DGGLWLRQDO�HIIHFW�FRXOG�EH�WDNHQ
DV�HYLGHQFH�WKDW�WKH�
TXDOLW\
�RI�KXPDQ�FDSLWDO�LQFRUSRUDWHG�LQ�WKH�VDPH�QXPEHU
RI�\HDUV�RI�VFKRROLQJ�LV�KLJKHU��WKXV�JHQHUDWLQJ�PRUH�GLVSHUVLRQ�LQ�HDUQLQJV��,Q
WKLV�VSHFLILFDWLRQ��KRZHYHU��WKH�FDSLWDO�RXWSXW�UDWLR�ORVHV�VLJQLILFDQFH���

������������������������������������������
���7KLV�YDULDEOH�LV�WDNHQ�IURP�81(6&2���������,W�LV�PLVVLQJ�IRU������DQG�������DQG�WKHUH
LV�D�VDPSOH�PHDQ�RI��������VWDQGDUG�GHYLDWLRQ��������
���$�WKLUG�DVSHFW�WKDW�ZH�ZRXOG�KDYH�OLNHG�WR�FRQVLGHU�LV�WKH�SRVVLELOLW\�RI�GLIIHUHQW�UHWXUQV
IRU� GLIIHUHQW� HGXFDWLRQDO� OHYHOV��ZKLFK� LV� LQYRNHG� E\�*RWWVFKDON� DQG� 6PHHGLQJ� ������� DV
RQH� SRWHQWLDO� H[SODQDWLRQ� IRU� ULVLQJ� HDUQLQJV� LQHTXDOLW\� LQ� WKH� 86�� :H� NQRZ� IURP� WKH
OLWHUDWXUH� �3VDFKDURSRXORV�� ������ WKDW� UHWXUQV� WR� HGXFDWLRQ� GLIIHU� IURP� FRXQWU\� WR� FRXQWU\
DQG� WHQG� WR� GHFOLQH� ZLWK� D� ULVLQJ� OHYHO� RI� GHYHORSPHQW�� %XW� ZH� GR� QRW� KDYH� WLPH�VHULHV
SUR[LHV�IRU�WKLV�GLIIHUHQWLDO�HIIHFW��DQG�ZH�DUH�IRUFHG�WR�OHDYH�WKLV�HIIHFW�RXW�



��

6XPPLQJ� XS�� ZH� KDYH� IRXQG� WKDW� SHU� FDSLWD� LQFRPH� DQG� DYHUDJH� \HDUV� RI
HGXFDWLRQ� LQ� WKH� SRSXODWLRQ� QHJDWLYHO\� DIIHFW� LQFRPH� LQHTXDOLW\�� 6RPH
DGGLWLRQDO� H[SODQDWRU\� FRQWULEXWLRQ� LV� SURYLGHG� E\� WKH� GLVWULEXWLRQ� RI
HGXFDWLRQDO� DWWDLQPHQWV� LQ� WKH� SRSXODWLRQ�� DQG� WKLV� YDULDEOH� H[KLELWV� D� QRQ�
OLQHDU� UHODWLRQVKLS� ZLWK� LQFRPH� LQHTXDOLW\�� +LJKHU� LQYHVWPHQW� LQ� SK\VLFDO
FDSLWDO� �DV�SUR[LHG�E\�FDSLWDO�RXWSXW� UDWLR�� RU� LQ� KXPDQ� FDSLWDO� IRUPDWLRQ� �DV
SUR[LHG�E\�WKH�UDWLR�RI�HGXFDWLRQDO�H[SHQGLWXUH�WR�JURVV�RXWSXW��FRQWULEXWHV�WR
KLJKHU�LQFRPH�LQHTXDOLW\��7KHVH�UHVXOWV�DUH�UREXVW�WR�DOWHUQDWLYH�VSHFLILFDWLRQV�
DQG�ZH�WKHUHIRUH�JR�EDFN�WR�RXU�LQLWLDO��DQG�SUHIHUUHG��VSHFLILFDWLRQ��ZKLFK�LV
SURYLGHG� LQ� WKH� ILIWK� FROXPQ� RI� 7DEOH� �� DQG� UHSURGXFHG� KHUH� IRU� VLPSOLFLW\
�\HDUO\�GXPPLHV�QRW�VKRZQ��

���� +&*LQL*LQLJGS*LQL
HGXFHGXF

¼-¼+¼-¼-=
������

�

������������������������
LQFRPH ������������������������

,I�ZH�WDNH�LQWR�DFFRXQW�WKDW��RQ�WKH�VDPH�VDPSOH��IL[HG�HIIHFW�UHJUHVVLRQ�\LHOGV
�DJDLQ��\HDUO\�GXPPLHV�DUH�QRW�VKRZQ�KHUH��

���� +&*LQL ¼-=
�������������

HGXF ���������

DQG�ZH�UHSODFH�HTXDWLRQ������LQWR�HTXDWLRQ�������ZH�JHW�

���� �

LQFRPH
������������������� +&+&JGS*LQL ¼+¼-¼-=

(TXDWLRQ� ����� WHOOV� XV� WKDW�� IRU� D� JLYHQ� OHYHO� RI� SHU� FDSLWD� LQFRPH�� LQFRPH
LQHTXDOLW\�KDV�D�8�VKDSHG�UHODWLRQVKLS�ZLWK� WKH�DYHUDJH�\HDUV�RI�HGXFDWLRQ�LQ
WKH�SRSXODWLRQ��ZLWK�D�WXUQLQJ�SRLQW�DURXQG������\HDUV��)RU�DOO�FRXQWULHV�EHORZ
WKLV� WKUHVKROG�� WKH� WZR� YDULDEOHV� DUH� QHJDWLYHO\� FRUUHODWHG�� ZKLOH� WKH� WZR
EHFRPH�SRVLWLYHO\�FRUUHODWHG�DERYH�WKLV�WKUHVKROG��8VLQJ�WKH�UHJLRQDO�DYHUDJHV
UHSRUWHG�LQ�7DEOH����ZH�FDQ�VD\�WKDW�DGGLWLRQDO�HGXFDWLRQ�SURPRWHV�LQHTXDOLW\
LQ� WKH� 2(&'� FRXQWULHV� �DQG� YHU\� UHFHQWO\� DOVR� LQ� WKH� IRUPHUO\� SODQQHG
HFRQRPLHV��� ZKHUHDV� LW� LV� EHQHILFLDO� ZLWK� UHVSHFW� WR� LQHTXDOLW\� LQ� WKH� RWKHU
UHJLRQV�RI�WKH�ZRUOG�

:H�QRZ�H[DPLQH�ZKHWKHU�WKHVH�UHVXOWV�KHOS�XV�DFFRXQW�PRUH�DFFXUDWHO\�IRU�WKH
WHPSRUDO�HYROXWLRQ�RI�LQFRPH�LQHTXDOLW\��,Q�)LJXUH���ZH�PDNH�XVH�RI�HTXDWLRQ
����� WR� SUHGLFW� WKH� SRWHQWLDO� HYROXWLRQ� WKDW� ZH� ZRXOG� KDYH� REVHUYHG� LI� WKH
HGXFDWLRQDO� DFKLHYHPHQW� �LQ� WHUPV� RI� ERWK� DYHUDJH� \HDUV� DQG� GLVWULEXWLRQ�
ZRXOG� KDYH� UHPDLQHG� DW� WKH� ����� OHYHOV�� :H� QRWLFH� WKDW� LQFRPH� LQHTXDOLW\
ZRXOG�KDYH�EHHQ�KLJKHU�LQ�RQO\�WZR�UHJLRQV��1RUWK�$IULFD�DQG�6RXWK�$VLD��WKXV
VXJJHVWLQJ� WKDW� WKH� LQFUHDVH� LQ� HGXFDWLRQDO� DFKLHYHPHQW� DQG� WKH� UHGXFWLRQ� LQ
HGXFDWLRQDO�LQHTXDOLW\�KDYH�HIIHFWLYHO\�KHOSHG�WR�UHGXFH�LQFRPH�LQHTXDOLW\�LQ



FIGURE 5
INCOME INEQUALITY DUE TO EDUCATION
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Source: computations based on data presented in Appendix 1.
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WKHVH� WZR� UHJLRQV�� )RU� DOO� WKH� RWKHU� UHJLRQV� ZH� GR� QRW� UHFRUG� VLJQLILFDQW
GLIIHUHQFHV�EHWZHHQ�D�SUHGLFWLRQ�EDVHG�RQ�REVHUYHG�HGXFDWLRQDO�YDOXHV�DQG�D
SUHGLFWLRQ�EDVHG�RQ������YDOXHV�IRU�WKH�VDPH�YDULDEOHV�

7KH�RWKHU�PHDVXUH�ZH�FDQ�SURYLGH�IRU�WKH�FRQWULEXWLRQ�RI�HGXFDWLRQDO�YDULDEOHV
LQ�H[SODLQLQJ�LQFRPH�LQHTXDOLW\� LV�REWDLQHG�E\�FDOFXODWLQJ�WKH� LQFUHDVH� LQ� WKH
H[SODLQHG� YDULDQFH�� ,Q� 7DEOH� �� ZH� VKRZ� WKH� YDULDWLRQ� LQ� WKH� �PXOWLSOH�
FRUUHODWLRQ� FRHIILFLHQW� 5�� WKDW� ZH� REWDLQ� ZKHQ� ZH� LQVHUW� WKH� HGXFDWLRQDO
YDULDEOHV��7KXV��WKH�WDEOH�FRPSDUHV�WKH�PRGHOV�UHSRUWHG�LQ�WKH�VHFRQG�DQG�ILIWK
FROXPQV�RI�7DEOH���DW�UHJLRQDO�DQG�\HDUO\�OHYHOV��$W�WKH�ZRUOG�OHYHO��WKH�WDEOH
VXJJHVWV�WKDW�WKH�FRQWULEXWLRQ�RI�HGXFDWLRQDO�DFKLHYHPHQW�LQ�WKH�H[SODQDWLRQ�RI
WKH�WRWDO�YDULDQFH� LQ� LQFRPH� LQHTXDOLW\� UDQJHV�EHWZHHQ���SHU�FHQW�DQG����SHU
FHQW� �WKH� ODVW� \HDU� ORRNLQJ� UDWKHU� H[FHSWLRQDO��� .HHSLQJ� LQ� PLQG� WKH� SLFWXUH
REWDLQHG� LQ� )LJXUH� ��� LW� VHHPV� WKDW� WKH� FRQWULEXWLRQ� RI� HGXFDWLRQ� LV� KLJKHU
GXULQJ�\HDUV�ZKHQ�LQFRPH�LQHTXDOLW\�LV�HLWKHU�GHFOLQLQJ�����������RU�LQFUHDVLQJ
����������HVSHFLDOO\� LQ� WKH�FDVH�RI� WKH�2(&'�FRXQWULHV���5HJLRQDO�YDULDWLRQV
KDYH� WR� EH� YLHZHG� ZLWK� FDXWLRQ� EHFDXVH� RI� WKH� OLPLWHG� GHJUHHV� RI� IUHHGRP�
QHYHUWKHOHVV��ZH�QRWLFH�D�ULVLQJ�WUHQG�LQ�WKH�UHODWLYH�FRQWULEXWLRQ�RI�HGXFDWLRQ
WR�JURZLQJ�LQFRPH�LQHTXDOLW\�

TABLE 6
ADDITIONAL VARIANCE EXPLAINED BY EDUCATIONAL VARIABLES:

RANDOM EFFECT ESTIMATES

1960 1965 1970 1975 1980 1985 1990 1995
% of sample 4.2 4.4 16.3 11.0 7.0 3.4 6.3 31.2
Observations 40 47 60 53 55 57 65 24
OECD, % 12.2 12.4 33.4 5.8 24.7 29.3 34.6 45.4
  Observations 13 16 19 21 21 18 18 7
Sub-Saharan Africa, % 15.4 79.1 28.2
  Observations 9 7 10
East Asia, % 56.6 8.0 2.5 15.1 15.0 20.3
  Observations 8 8 8 7 8 8
Latin America, % 23.6 62.0 35.5 54.1 25.2 33.7 18.8 51.1
  Observations 13 12 17 12 13 15 19 9
Note: The figures are calculated as [R²including educational variables - R²excluding educational variables].

Source: regressions based on data presented in Appendix 1.

$�ILQDO�SHUVSHFWLYH�RQ�WKH�UHOHYDQFH�RI�HGXFDWLRQDO�DFKLHYHPHQW�LQ�SUHGLFWLQJ
LQFRPH� LQHTXDOLW\�FDQ�EH�REWDLQHG�E\�PDQLSXODWLQJ�HTXDWLRQ� ������ZKLFK�FDQ
EH�UHDUUDQJHG�DV�
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FIGURE 6
REGIONAL/YEARLY AVERAGES (WEIGHTS = POPULATION)
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(TXDWLRQ� ����� WHOOV� XV� WKDW� �� PLQXV� WKH� UDWLR� EHWZHHQ� WKH� LQHTXDOLW\� LQ
�ORJ�LQFRPHV�DQG�WKH� LQHTXDOLW\� LQ�HGXFDWLRQ�FDQ�SURYLGH�D�URXJK�HVWLPDWH�RI
WKH� UDWLR� EHWZHHQ� WKH� LQFRPH� RI� DQ� XQHGXFDWHG� SHUVRQ� DQG� WKH� LQFRPH� RI� D
SHUVRQ�ZLWK�DYHUDJH�HGXFDWLRQ��7KH�SUREOHP�LV�WKDW�ZH�GR�QRW�KDYH�LQIRUPDWLRQ
RQ�LQGLYLGXDO�HDUQLQJV��RU�LQFRPHV���DQG�ZH�WKHUHIRUH�FDQQRW�FRPSXWH�WKH�*LQL
LQGH[�RI�ORJDULWKPV�RI�WKHVH�YDULDEOHV��DV�UHTXLUHG�LQ�HTXDWLRQ�������+RZHYHU�
XVLQJ� VLPXODWLRQV� EDVHG� RQ� WKH� REVHUYHG� GLVWULEXWLRQ� RI� HGXFDWLRQDO
DFKLHYHPHQW�LQ�WKH�VDPSOH��ZH�KDYH�FRPSXWHG�WKH�*LQL�LQGH[�RQ�ERWK�LQFRPHV
DQG� ORJ�LQFRPHV�� 7KH� WZR� PHDVXUHV� DUH� SURSRUWLRQDOO\� UHODWHG�� ZLWK� WKH
JRRGQHVV� RI� WKH� ILW� GHFOLQLQJ� ZLWK� WKH� UDWH� RI� UHWXUQ�� b�� DVVXPHG� LQ� WKH
VLPXODWLRQ����8VLQJ�WKLV�UHVXOW��ZH�KDYH�FRPSXWHG�DQ��HVWLPDWHG��*LQL�LQGH[�RI
ORJ�LQFRPH� WKDW� DOORZV� XV� WR� REWDLQ� WKH� PHDVXUH� SURSRVHG� LQ� HTXDWLRQ� �����
7KLV� LV�GHSLFWHG� LQ�)LJXUH����)URP� WKH�G\QDPLFV�RI� WKLV� LQGLFDWRU� DW� UHJLRQDO
OHYHO��ZH�QRWLFH�WKDW�WKH�HGXFDWLRQDO�SUHPLXP�LV�KLJKHU�LQ�WKH�2(&'�FRXQWULHV
�PDLQO\� EHFDXVH� WKH\� KDYH� D� KLJKHU� DYHUDJH� HGXFDWLRQDO� DFKLHYHPHQW��
IROORZHG�E\�$VLD� DQG�/DWLQ�$PHULFD�� ,Q� DOO� FDVHV� EXW� RQH�� WKLV�SUHPLXP�KDV
EHHQ�GHFOLQLQJ�LQ�UHFHQW�\HDUV��,Q�FRQWUDVW��WKH�UHWXUQ�WR�HGXFDWLRQ�VHHPV�WR�EH
ULVLQJ�LQ�WKH�IRUPHUO\�SODQQHG�HFRQRPLHV�

,9 &21&/86,216

2XU� SODQ� LQ� WKLV� SDSHU� KDV� EHHQ� WR� PHDVXUH� WKH� LQHTXDOLW\� LQ� HGXFDWLRQDO
DFKLHYHPHQW�E\�FRQVWUXFWLQJ�D�*LQL�LQGH[�RI�HGXFDWLRQDO�DWWDLQPHQW��:H�KDYH
WKHQ�XVHG�WKH�SURSRVHG�PHDVXUH�WR�DQDO\VH�WKH�UHODWLRQVKLS�EHWZHHQ�LQHTXDOLW\
LQ� LQFRPHV� DQG� LQHTXDOLW\� LQ� HGXFDWLRQDO� DFKLHYHPHQW� �LQ� WHUPV� RI� ERWK� WKH
DYHUDJH� DWWDLQPHQWV� DQG� WKH� FRQFHQWUDWLRQ� RI� HGXFDWLRQDO� DFKLHYHPHQW��
7KRXJK� WKHRUHWLFDO� FRQVLGHUDWLRQV� EDVHG� RQ� WKH� WKHRU\� RI� KXPDQ� FDSLWDO
LQYHVWPHQW� VXJJHVW� WKDW� ZH� VKRXOG� H[SHFW� D� QRQ�OLQHDU� UHODWLRQVKLS� EHWZHHQ
WKHVH� WZR�PHDVXUHV� RI� LQHTXDOLW\��ZH� KDYH� VHHQ� WKDW� WKH� DFWXDO� GDWD� LQGLFDWH
WKDW�DYHUDJH�\HDUV�RI�HGXFDWLRQ�KDYH�D�VWURQJHU�QHJDWLYH� LPSDFW�RQ�PHDVXUHG

������������������������������������������
���)RU�H[DPSOH��WKH�HVWLPDWHG�HTXDWLRQ��DVVXPLQJ� ���=a �DQG� ���=b ��LV�

��������������������� �

LQFRPH
�������������

LQFRPHORJ ==¼+-=
-

REVZLWKLQ5*LQL*LQL

%DVHG�RQ� DQ�DYHUDJH�DPRQJ�VHYHUDO� VLPXODWLRQV�REWDLQHG�E\�YDU\LQJ�a�� RU�b��RU�ERWK��ZH
KDYH�FRPSXWHG�D�PHDVXUH�RI�WKH�*LQL�LQGH[�RI�ORJ�LQFRPH���+RZHYHU��VLQFH�WKH�ULJKW�KDQG
YDULDEOH� LQFOXGHV� WRWDO� LQFRPHV� �DQG� QRW� PHUHO\� HDUQLQJV�� DV� WKH� SXUH� WKHRU\� RI� KXPDQ
FDSLWDO�ZRXOG� UHTXLUH��� WKH� HVWLPDWHG�PHDVXUH�RI� ORJ�LQFRPHV� LV�RQO\�DQ� DSSUR[LPDWLRQ�RI
ZKDW�ZH�ZRXOG�KDYH�OLNHG�WR�PHDVXUH�WR�HYDOXDWH�WKH�UDWLR�XQHGXFDWHG�HGXFDWHG�



��

LQFRPH� LQHTXDOLW\��0XOWLYDULDWH� UHJUHVVLRQV� DOVR� GHPRQVWUDWH� WKDW�� LI�ZH� WDNH
LQWR�DFFRXQW�WKH�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�DYHUDJH�HGXFDWLRQDO�DFKLHYHPHQW
DQG� WKH� GLVSHUVLRQ� RI� HGXFDWLRQDO� DFKLHYHPHQW�� WKH� UHODWLRQVKLS� EHWZHHQ
LQFRPH� LQHTXDOLW\� DQG� DYHUDJH� \HDUV�RI� VFKRROLQJ� LV�8�VKDSHG��ZLWK� D� ORZHU
WXUQLQJ� SRLQW� DW� ���� \HDUV�� 2EYLRXVO\�� LQFRPH� LQHTXDOLW\� LV� DOVR� QHJDWLYHO\
UHODWHG� WR� SHU� FDSLWD� LQFRPH�� RWKHU� WKLQJV� EHLQJ� FRQVWDQW�� FRXQWULHV
FKDUDFWHUL]HG� E\� KLJKHU� DFFXPXODWLRQ� RU� JUHDWHU� JRYHUQPHQW� H[SHQGLWXUH� RQ
HGXFDWLRQ�H[SHULHQFH�KLJKHU�LQFRPH�LQHTXDOLW\��,Q�UHODWLYH�WHUPV��ZH�ILQG�WKDW
HGXFDWLRQ� FRQWULEXWHV� D� SRUWLRQ� RI� WKH� YDULDQFH� HQFORVHG� EHWZHHQ� �� SHU� FHQW
DQG����SHU�FHQW�LQ�H[SODLQLQJ�LQFRPH�LQHTXDOLW\��WKRXJK�WKH�IUDFWLRQ�LV�KLJKHU
DQG�VKRZV�D�ULVLQJ�WUHQG�LQ�GHYHORSHG�FRXQWULHV�

)LJXUH���UHSOLFDWHV�)LJXUH���ZLWK�WKH�DGGLWLRQ�RI�WKH�ZHLJKWHG�PHDQ�YDOXHV�IRU
HDFK� WLPH�XQLW�RI�REVHUYDWLRQ����/RRNLQJ�DW� WKH� ORZHU� OHIW�SDQHO��ZH� VHH� WKDW
WKH�ZRUOG� KDV� H[SHULHQFHG�ZKDW� FDQ� FDOOHG� DQ� 
HGXFDWLRQDO� F\FOH
� GXULQJ� WKH
SRVW�ZDU� SHULRG�� %\� LQYHVWLQJ� SXEOLF� UHVRXUFHV� LQ� HGXFDWLRQ� DQG� ORZHULQJ
DFFHVV� EDUULHUV� WR� HGXFDWLRQ�� YDULRXV� JRYHUQPHQWV� ZHUH� DEOH� WR� LQFUHDVH� WKH
DYHUDJH� VFKRROLQJ� E\� ���� \HDUV� DQG� WR� UHGXFH� WKH� *LQL� LQGH[� RI� HGXFDWLRQDO
LQHTXDOLW\�E\�DERXW���SHUFHQWDJH�SRLQWV� �PDLQO\�GXULQJ�����������7KLV� HIIRUW
ZDV�HDVHG�E\�D��PHGLDQ��JURZWK�LQ�JURVV�GRPHVWLF�SURGXFW�SHU�FDSLWD�RI�����
SHU�FHQW�RYHU�WKLV�SHULRG��ORZHU�ULJKW�SDQHO��

'HVSLWH� WKHVH� FKDQJHV�� PHDQ� LQFRPH� LQHTXDOLW\� KDV� ULVHQ� UDWKHU� VWHDGLO\� DW
ZRUOG� OHYHO�� VKRZLQJ� DQ� LQFUHDVH� RI� ���� SRLQWV� LQ� WKH� *LQL� LQGH[� RI� LQFRPH
LQHTXDOLW\� �XSSHU� ULJKW� SDQHO��� +RZHYHU�� ZKLOH� LQFRPH� LQHTXDOLW\� DQG
HGXFDWLRQDO� LQHTXDOLW\� VHHP� WR� KDYH� EHHQ� ORRVHO\� UHODWHG� GXULQJ� WKH� LQLWLDO
VXESHULRG��LQGLFDWLYHO\�XQWLO�������� LQ�PRUH�UHFHQW�\HDUV�IXUWKHU�H[SDQVLRQ�LQ
VFKRROLQJ�DPRQJ�WKH�ZRUOG�SRSXODWLRQ�KDV�EHHQ�DFFRPSDQLHG�E\�D�ZLGHQLQJ�LQ
WKH� GLVSHUVLRQ� LQ� LQFRPH� GLVWULEXWLRQ�� 7KH� REVHUYDWLRQV� UHIHUULQJ� WR� ����
UHIOHFW� D� SRVVLEOH� IXUWKHU� FKDQJH� LQ� WKH� SURFHVV�� ZKLOH� DYHUDJH� HGXFDWLRQDO
DFKLHYHPHQW� FRQWLQXHV� WR� ULVH� �ZLWK� DQ� DGGLWLRQDO� MXPS� RI� D� KDOI� \HDU��
LQHTXDOLW\� LQ�HGXFDWLRQDO�DFKLHYHPHQW�� LQVWHDG�RI�GHFOLQLQJ��ULVHV�E\�DOPRVW��
SRLQWV�� %RWK� YDULDWLRQV� DUH� DFFRPSDQLHG� E\� D� IXUWKHU� LQFUHDVH� LQ� LQFRPH
LQHTXDOLW\�RI���SRLQW��7KH�FDXVHV�RI�WKLV�FKDQJH�DUH�QRW�LPPHGLDWHO\�FOHDU��EXW
ZH�FDQ�JHW�DQ�LQWXLWLRQ�E\�JRLQJ�WR�UHJLRQDO�OHYHO��DV�LQ�)LJXUH����ZKLFK�UHSRUWV
WKH� UHODWLRQVKLS� EHWZHHQ� LQFRPH� LQHTXDOLW\� DQG� HGXFDWLRQDO� LQHTXDOLW\�

������������������������������������������
���1RWLFH�WKDW�ZH�KDYH�VXSSUHVVHG�WKH�LQLWLDO�REVHUYDWLRQ��������WR�IDFLOLWDWH�WKH�UHDGLQJ�RI
WKH�JUDSK���7KH�YDOXHV�DUH��KRZHYHU��UHSRUWHG�LQ�7DEOH����



FIGURE 7
WORLD INEQUALITY IN INCOMES AND EDUCATION
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Source: computations based on data presented in Appendix 1.
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FIGURE 8
THE DYNAMICS OF INEQUALITY IN INCOMES AND EDUCATION
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Source: computations based on data presented in Appendix 1.

�
�



��

,Q�WKLV�FDVH�ZH�QRWLFH�WKDW�DW�OHDVW�WKUHH�VHSDUDWH�SDWWHUQV�FDQ�EH�LGHQWLILHG�LQ
WKH�
HGXFDWLRQDO�F\FOH
�DW�ZRUOG�OHYHO��1RUWK�$IULFD�DQG�6RXWK�$VLD�H[KLELW�WKH
ILUVW� SDWWHUQ��0RVW� RI� WKH� FRXQWULHV� LQ� WKHVH� UHJLRQV� VWDUWHG� IURP� D� TXLWH� ORZ
LQLWLDO�EDVH�RI�HGXFDWLRQDO�DWWDLQPHQW��DURXQG�RQH�\HDU�RI�DYHUDJH�VFKRROLQJ�LQ
1RUWK� $IULFD� DQG� 6RXWK� $VLD� LQ� WKH� ����V��� EXW� ZHUH� TXLWH� HIIHFWLYH� LQ
LPSURYLQJ�WKH�VLWXDWLRQ��PRUH�WKDQ�TXDGUXSOLQJ�WKLV�DYHUDJH��7KHVH�DUH�QRW�WKH
RQO\� UHJLRQV� LQ� ZKLFK� ZH� ILQG� WKDW� HGXFDWLRQ� KDV� WKH� HIIHFW� RI� UHGXFLQJ
LQHTXDOLW\��VHH�)LJXUH����

$�VHFRQG�SDWWHUQ� LV� UHSUHVHQWHG�E\�(DVW�$VLD� DQG� VXE�6DKDUDQ�$IULFD��ZKLFK
LQLWLDOO\�IROORZHG�WKH�ILUVW�SDWWHUQ��WKRXJK�DW�D�VORZHU�VSHHG��WKH�DYHUDJH�\HDUV
RI�VFKRROLQJ�LQFUHDVHG�IURP�����WR�����DQG�IURP�����WR������UHVSHFWLYHO\��GXULQJ
����������7KH�
OHDS�IRUZDUG
�LQ�HGXFDWLRQDO�DWWDLQPHQW�LQ�WKHVH�FRXQWULHV�VHHPV
WR�KDYH�EHHQ� LQVXIILFLHQW� WR�PRGLI\�EDVLF� VRFLDO� VWUXFWXUHV� �LQ� FRQWUDVW� WR� WKH
VXFFHVVIXO� FRXQWULHV� LQ� WKH� ILUVW� JURXS��� ,QHTXDOLW\� LQ� HGXFDWLRQ� LQLWLDOO\
GHFOLQHG�� EXW� DIWHU� WKH� ����V� WKHUH� ZDV� D� WUHQG� UHYHUVDO�� DQG� WKLV� ZDV
DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�LQFRPH�LQHTXDOLW\�

)LQDOO\�� WKH� WKLUG� JURXS� LV� IRUPHG� E\� WKH� /DWLQ� $PHULFDQ� FRXQWULHV� DQG� WKH
�IRUPHUO\� RU� FXUUHQWO\�� FHQWUDOO\� SODQQHG� HFRQRPLHV�� %RWK� VHWV� RI� FRXQWULHV
ZHUH� FKDUDFWHUL]HG� E\� KLJK� LQLWLDO� OHYHOV� RI� HGXFDWLRQ� ����� DQG� ���� \HDUV� RQ
DYHUDJH�� UHVSHFWLYHO\�� LQ� ������� QRQHWKHOHVV�� WKH\� ZHUH� DEOH� WR� UDLVH� WKH
DYHUDJH�VLJQLILFDQWO\��WR�����DQG�����\HDUV��UHVSHFWLYHO\��E\��������(GXFDWLRQDO
LQHTXDOLW\� GHFOLQHG�� EXW� LQFRPH� LQHTXDOLW\� URVH� VXEVWDQWLDOO\�� DV� LQGLFDWHG�E\
WKH�*LQL�LQGH[����DGGLWLRQDO�SRLQWV�LQ�/DWLQ�$PHULFD�DQG�PRUH�WKDQ����SRLQWV�LQ
WKH�SODQQHG�HFRQRPLHV�

7KH� 2(&'� FRXQWULHV� UHSUHVHQW� D� VWRU\� RQ� WKHLU� RZQ�� 7KH� RQO\� JURXS� ZLWK
DYHUDJH� HGXFDWLRQDO� DWWDLQPHQWV� DERYH� WKH� WKUHVKROG� RI� ���� \HDUV�� WKHVH
FRXQWULHV�H[SHULHQFHG�D�ZLGHQLQJ�LQ�HGXFDWLRQDO�GLIIHUHQWLDOV�GXULQJ�WKH�HQWLUH
VDPSOH�SHULRG�WKDW�ZDV�DFFRPSDQLHG��DIWHU�������E\�ULVLQJ�LQFRPH�LQHTXDOLW\�

$� JHQHUDO� OHVVRQ� HPHUJHV� IURP� WKLV� HYLGHQFH�� LQFUHDVHG� DFFHVV� WR� HGXFDWLRQ
UHGXFHV�LQFRPH�LQHTXDOLW\�RQO\�LI�WZR�FRQGLWLRQV�DUH�PHW��)LUVW��WKH�LQLWLDO�OHYHO
RI� HGXFDWLRQDO� DWWDLQPHQW� PXVW� EH� VXIILFLHQWO\� ORZ�� VHFRQG�� WKH� DYHUDJH
HGXFDWLRQDO� DWWDLQPHQW� PXVW� EH� UDLVHG� VXIILFLHQWO\� UDSLGO\�� $� SRWHQWLDO
H[SODQDWLRQ� RI� WKHVH� UHVXOWV� LV� RIIHUHG� E\� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� VXSSO\
DQG� WKH� GHPDQG� RI� KXPDQ� FDSLWDO�� WKDW� LV�� WKH� HGXFDWLRQDO� FKRLFHV� RI� WKH
SRSXODWLRQ�DQG�MRE�FUHDWLRQ�E\�ILUPV����:KHQ�WKH�DYHUDJH�HGXFDWLRQDO�OHYHO�LQ

������������������������������������������
���2Q� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� DYDLODELOLW\� RI� VNLOOV� DQG� MRE� FUHDWLRQ�� VHH� $JHPRJOX
�������������
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WKH�SRSXODWLRQ�LV�ORZ��WKHUH�DUH�YHU\�IHZ�KLJKO\�HGXFDWHG�SHRSOH�ZKR�DUH�OLNHO\
WR� REWDLQ� KLJK� VDODULHV�� $W� WKH� VDPH� WLPH�� WKHUH� DUH� QR� LQFHQWLYHV� IRU� WKH
FUHDWLRQ�RI�QHZ�MREV�IRU�VNLOOHG�ZRUNHUV�VLQFH�ILUPV�DUH�FRQVWUDLQHG�E\�IDFWRU
GHPDQG��+RZHYHU��ZKHQ�PRUH� DQG�PRUH� HGXFDWHG�SHRSOH�EHJLQ� HQWHULQJ� WKH
ODERXU�PDUNHW��WKH�VSHHG�RI�WHFKQRORJLFDO�LQQRYDWLRQ�LQFUHDVHV��IROORZHG�E\�WKH
FUHDWLRQ� RI� PRUH� VNLOOHG� MREV�� 0RUH� SHRSOH� HDUQ� KLJKHU� ZDJHV�� DQG� DV� D
FRQVHTXHQFH� LQFRPH� LQHTXDOLW\� VWDUWV�GHFOLQLQJ��:KHQ� WKH�EXON�RI� WKH� ODERXU
IRUFH�KDV�DW�OHDVW�D�SULPDU\�OHYHO�RI�HGXFDWLRQ��OHDSV�LQ�WHFKQRORJ\��VXFK�DV�LQ
LQIRUPDWLRQ� WHFKQRORJ\� DQG� WHOHFRPPXQLFDWLRQV�� DUH� SRVVLEOH� EHFDXVH� WKH
PRUH�VRSKLVWLFDWHG�WDVNV�FDQ�QRZ�EH�DFFRPSOLVKHG�E\�VNLOOHG�ZRUNHUV��7KH�ULVH
LQ� WKH� SURGXFWLYLW\� RI� WKHVH� ZRUNHUV� LV� UHIOHFWHG� LQ� WKHLU� UHPXQHUDWLRQ�� WKXV
LQGXFLQJ�D�WUHQG�UHYHUVDO�LQ�LQFRPH�LQHTXDOLW\����,Q�WKLV�ZD\��ZH�UHSOLFDWH�WKH
QRQ�OLQHDU� UHODWLRQVKLS� EHWZHHQ� DYHUDJH� HGXFDWLRQDO� DWWDLQPHQW� DQG� LQFRPH
LQHTXDOLW\��ZKLFK�LV�DOVR�FRQGLWLRQHG�E\�WKH�OHYHO�RI�WHFKQLFDO�GHYHORSPHQW�

������������������������������������������
��� 2QH� PD\� REMHFW� WKDW� FDXVDOLW\� FDQ� ZRUN� LQ� WKH� RSSRVLWH� GLUHFWLRQ�� ORZHU� LQFRPH
LQHTXDOLW\� IDFLOLWDWHV� DFFHVV� WR� HGXFDWLRQ� DQG� WKHUHIRUH� FRQWULEXWHV� WR� D� UHGXFWLRQ� LQ� WKH
LQHTXDOLW\�LQ�HGXFDWLRQ��+RZHYHU��WKLV�PD\�EH�WUXH�RQO\�LQ� WKH�VWHDG\�VWDWH��7KXV��&KHFFKL
�������KDV�VKRZQ�WKDW�LQFRPH�LQHTXDOLW\� UHGXFHV�HQUROPHQW� UDWHV��PDLQO\�DW� WKH�VHFRQGDU\
OHYHO��%XW�HQUROPHQW�UDWHV�UHIOHFW�WKH�UDWH�RI�FKDQJH�RI�WKH�H[LVWLQJ�KXPDQ�FDSLWDO�VWRFN�DQG
WKHUHIRUH� DIIHFW� WKH� UDWH� RI� FKDQJH� LQ� HGXFDWLRQDO� LQHTXDOLW\�� <HW�� HQUROPHQW� UDWHV� FDQQRW
DIIHFW� WKH� UDWH� RI� FKDQJH� DQG� WKH� OHYHO� RI� WKH� VDPH� YDULDEOH� DW� WKH� VDPH� WLPH�� ,Q� RXU
IUDPHZRUN�� FXUUHQW� LQFRPH� LQHTXDOLW\� DIIHFWV� IXWXUH� HGXFDWLRQDO� LQHTXDOLW\�� ZKLFK�
DFFRUGLQJ�WR�KXPDQ�FDSLWDO�WKHRU\��ZLOO�VKDSH� IXWXUH� LQFRPH�LQHTXDOLW\��7KHUHIRUH��UHYHUVH
FDXVDWLRQ�PD\�DSSO\�RQO\�DORQJ�WKH�LQWHUWHPSRUDO�GLPHQVLRQ�
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$33(1',;��
'$7$�6285&(6

:H� KDYH� WDNHQ� VHULRXVO\� WKH� UHFRPPHQGDWLRQ� RI� $WNLQVRQ� DQG� %UDQGROLQL
��������'DWD�RQ�LQFRPH�LQHTXDOLW\�DUH�IURP�'HLQLQJHU�DQG�6TXLUH����������DQG
WKH� :,,'� �:RUOG� ,QFRPH� ,QHTXDOLW\� 'DWDVHW��� GRZQORDGDEOH� DW
�KWWS���ZZZ�ZLGHU�XQX�HGX�ZLLG�ZLLG�KWP!���� 2YHUDOO�� ZH� KDYH� ���
REVHUYDWLRQV� RQ� ���� FRXQWULHV� �ZLWK� DQ� DYHUDJH� RI� ���� REVHUYDWLRQV� SHU
FRXQWU\�����:KLOH�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�*LQL�LQGH[HV�ZKHQ�WKH
UHFLSLHQW� XQLW� LV� WKH� �HTXLYDOL]HG�� KRXVHKROG� RU� WKH� LQGLYLGXDO�� ZH� ILQG� DQ
DYHUDJH�GLIIHUHQFH�RI������SHUFHQWDJH�SRLQWV�ZKHQ�WKH�VDPH�PHDVXUH�LV�EDVHG
RQ� JURVV� LQFRPHV� LQVWHDG� RI� QHW� LQFRPHV���� :H� FRXOG� KDYH� LQWURGXFHG� D
GXPP\� YDULDEOH� FRQWUROOLQJ� IRU� WKH� LQFRPH� GHILQLWLRQ� �DV� LQ� 'HLQLQJHU� DQG
6TXLUH���������EXW�LQ�WKLV�FDVH�ZH�ZRXOG�KDYH�GLVSHQVHG�ZLWK�DOO�REVHUYDWLRQV
LQ�ZKLFK� WKLV� LQIRUPDWLRQ�ZDV� DEVHQW�� )RU� WKLV� UHDVRQ�� ZH� KDYH� SUHIHUUHG� WR
DXJPHQW�WKH�PHDVXUHV�EDVHG�RQ�WKH�QHW�LQFRPHV�E\�WKH�DYHUDJH�GLIIHUHQFH���

'DWD�RQ�SK\VLFDO�FDSLWDO�VWRFNV�DUH�IURP�1HKUX�DQG�'KDUHVKZDU���������'DWD
RQ�SHU� FDSLWD� LQFRPH� DQG� HGXFDWLRQDO� DFKLHYHPHQWV� DUH� IURP�%DUUR� DQG�/HH

������������������������������������������
��� 'RZQORDGHG� RQ� ��� 2FWREHU� ������ $PRQJ� WKHVH�� ���� REVHUYDWLRQV� DUH� ODEHOOHG� 
KLJK
TXDOLW\
��DYHUDJH� ���������DQG�����REVHUYDWLRQV�DUH�ODEHOOHG�
ORZ�TXDOLW\
��DYHUDJH� ��������
���,Q�DGGLWLRQ�����REVHUYDWLRQV��DYHUDJH� ��������RQ�2(&'�FRXQWULHV�DUH�IURP�%UDQGROLQL
�������� DQG� ��� �DYHUDJH�  � ������� DUH� IURP�:RUOG� %DQN� �������� )LQDOO\�� �� REVHUYDWLRQV
�DYHUDJH� ��������DUH�IURP�+RQNNLOD��������
���7KH�QXPEHU�RI�REVHUYDWLRQV� LV� UHGXFHG� WR����� �FRUUHVSRQGLQJ� WR����FRXQWULHV��ZLWK�DQ
DYHUDJH�RI�����REVHUYDWLRQV�SHU�FRXQWU\��LI�ZH�UHVWULFW� WKH�FDVHV� WR� WKRVH�ZLWK�QRQ�PLVVLQJ
GDWD�RQ�HGXFDWLRQDO�YDULDEOHV�
���%\�UHJUHVVLQJ�WKH�*LQL�LQGH[�RI�LQFRPH�GLVWULEXWLRQ�RQ�D�GXPP\�YDULDEOH�,1&20(��ZKLFK
LV� HTXDO� WR� �� ZKHQ� WKH� UHFLSLHQW� XQLW� LV� WKH� HTXLYDOL]HG� KRXVHKROG� DQG� �� ZKHQ� LW� LV� WKH
LQGLYLGXDO���ZH�JHW�

������������������ �
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==¼-= Q5,1&20(*LQL

,Q�FRQWUDVW��E\�FUHDWLQJ�D�GXPP\�YDULDEOH�7<3(��HTXDO�WR���ZKHQ�WKH�LQHTXDOLW\�PHDVXUH�LV
EDVHG�RQ�JURVV�LQFRPHV�DQG���ZKHQ�LW�LV�EDVHG�RQ�QHW�LQFRPHV���ZH�JHW�

������������������ �

������������
==¼+= Q57<3(*LQL �

��� $� VLPLODU� FRUUHFWLRQ� KDV� EHHQ� DSSOLHG� WR� *LQL� PHDVXUHV� EDVHG� RQ� UXUDO� VDPSOHV� ��
REVHUYDWLRQV�� WKDW� ZHUH� RQ� DYHUDJH� KLJKHU� WKDQ� WKH� QDWLRQDO� FRYHUDJH� VDPSOHV� E\� ����
SRLQWV�
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����������������������������,Q�SDUWLFXODU�� WKH�GDWD�RQ�WKH�HVWLPDWHG�OHQJWK�RI
VFKRROLQJ�� KVSLQ

L
��� = �� KDYH� EHHQ� REWDLQHG� E\� GLYLGLQJ� WKH� DYHUDJH� \HDUV� RI

VFKRROLQJ� IRU� D� JLYHQ� OHYHO� RI� HGXFDWLRQ� E\� WKH� SRSXODWLRQ� VKDUH� ZKLFK� KDV
FRPSOHWHG� WKLV� OHYHO� RI� HGXFDWLRQ� XVLQJ� WKH� GHILQLWLRQV� RI� %DUUR� DQG� /HH
���������

KLJK��
K\U��

�
KLJK��VHF��

V\U��
�

KLJK��VHF��SUL��
S\U��

=
+

=
++

=
KVS QQQ

:KHUH� SRVVLEOH�� WKH� VHULHV� KDYH� EHHQ� XSGDWHG� WR� ����� XVLQJ� :RUOG� %DQN
������� DQG� 81(6&2� �������� 'DWD� RQ� DYHUDJH� \HDUV� RI� VFKRROLQJ� IRU� ����
KDYH� EHHQ� HVWLPDWHG� EDVHG� RQ� WKH� FRUUHVSRQGLQJ� HQUROPHQW� UDWHV� IRU� WKH
SUHYLRXV�WKUHH�GHFDGHV�

7KH� OLVW� RI� ��� FRXQWULHV� IRU� ZKLFK� ZH� KDYH� QRQ�PLVVLQJ� REVHUYDWLRQV� RQ
LQHTXDOLW\�LQ�LQFRPHV�DQG�LQHTXDOLW\�LQ�HGXFDWLRQDO�DFKLHYHPHQWV�LV�DV�IROORZV
�WKH�QXPEHU�RI�DYDLODEOH�REVHUYDWLRQV�LV�JLYHQ�LQ�EUDFNHWV��

Sub-Saharan Africa

Botswana (3), Cameroon (1), Central African Republic (1), Gambia (1), Ghana (3),
Guinea-Bissau (1), Kenya (7), Lesotho (1), Liberia (1), Malawi (4), Mauritius (3),

Niger (1), Rwanda (1), Senegal (3), Sierra Leone (3), South Africa (6), Sudan (2),
Tanzania (6), Uganda (3), Zambia (4), Zimbabwe (2).

North Africa and Middle East

Algeria (2), Egypt (3), Tunisia (7), Iran (3), Israel (5), Jordan (3), North Yemen (1),
Cyprus (1).

East Asia and the Pacific

Hong Kong (7), Indonesia (7), Japan (7), Korea (7), Malaysia (7), Philippines (7),
Singapore (6), Taiwan (7), Thailand (7), Fiji (3).

South Asia

Bangladesh (7), India (7), Nepal (3), Pakistan (7), Sri Lanka (7).

������������������������������������������
���%DUUR�DQG�/HH��������LV�LQ�WXUQ�EDVHG�RQ�6XPPHUV�DQG�+HVWRQ��������
���7KLV�SURFHGXUH�\LHOGV�XQUHDVRQDEOH�YDOXHV�IRU�QS�IRU�D�IHZ�REVHUYDWLRQV��,Q�WKHVH�FDVHV�
WKHVH�YDOXHV�KDYH�EHHQ�UHSODFHG�ZLWK�WKH�FRUUHVSRQGLQJ�YDOXHV�FRPSXWHG�EDVHG�RQ�HLWKHU�WKH
SRSXODWLRQ�RYHU����\HDUV�RI�DJH��RU�WKH�OHJDO�GXUDWLRQ�RI�SULPDU\�HGXFDWLRQ��DV�PHDVXUHG�LQ
������YDULDEOH�GXUS�LQ�WKH�RULJLQDO�%DUUR�/HH�GDWDVHW��
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Latin America and the Caribbean

Barbados (4), Reunion (1), Costa Rica (8), Dominica (4), El Salvador (6),
Guatemala (4), Honduras (4), Jamaica (7), Mexico (8), Nicaragua (1), Panama (6),
Trinidad and Tobago (5), Argentina (6), Bolivia (3), Brazil (7), Chile (7), Colombia
(8), Ecuador (4), Guyana (2), Paraguay (3), Peru (6), Uruguay (7), Venezuela (7).

OECD

Australia (8), Austria (4), Belgium (6), Canada (8), Denmark (6), Finland (8),
France (8), (West) Germany (8), Greece (6), Ireland (5), Italy (6), Netherlands (7),
New Zealand (7), Norway (7), Portugal (3), Spain (6), Sweden (7), Switzerland (2),

Turkey (6), United Kingdom (8), United States (8).

(Formerly) Centrally Planned Economies

China (4), Cuba (3), Czechoslovakia (7), Hungary (7), Yugoslavia (6), Bulgaria (7),
Romania (1), (former) Soviet Union (5).
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TABLE A1
ESTIMATES OF INCOME INEQUALITY: RANDOM EFFECTS, 94 COUNTRIES,

1960-95 (T-STATISTICS IN PARENTHESES)

Countries 94 94 94 94 94 94
Observations 454 454 454 454 454 454
Dependent variable Gini Gini Gini Gini Gini Gini
Intercepts 46.389 45.999 38.889 53.066 53.149 43.112

(18.96) (21.75) (18.11) (12.16) (12.21) (15.83)
GDP -0.001 -0.001 0.000 -0.001

(-1.84) (-3.65) (-2.13) (-3.57)
GDP² 0.000

(0.43)
1/GDP -425.957

(-0.30)
Ginied 0.102 -0.108 -0.096 0.135

(1.07) (-0.99) (-0.88) (1.35)
Ginied² -0.001 0.000 0.001 -0.001

(-0.56) (0.46) (0.57) (-1.39)
hc -1.557 -1.136

(-3.71) (-2.46)
1/hc 2.464

(3.19)
North Africa -2.161 -1.850 0.160 -1.118 -3.162 -2.840
Middle East (-0.73) (-0.64) (0.05) (-0.38) (-1.03) (-0.92)
Sub-Saharan Africa 7.381 8.222 11.021 7.864 5.541 6.154
Africa (2.69) (2.94) (4.53) (3.08) (1.99) (2.23)
South Asia -5.373 -4.606 -1.991 -4.236 -6.749 -7.090

(-1.52) (-1.32) (-0.60) (-1.28) (-1.91) (-2.01)
East Asia -0.588 -0.287 1.953 1.130 -0.580 -1.298
Pacific (-0.23) (-0.11) (0.83) (0.48) (-0.23) (-0.52)
Latin America 7.135 7.411 10.291 8.069 6.338 6.340

(3.19) (3.41) (5.26) (3.98) (2.89) (2.91)
Centrally planned economies -13.562 -13.367 -9.255 -9.537 -12.206 -13.339

(-4.52) (-4.50) (-3.46) (-3.61) (-4.16) (-4.62)
Years Yes Yes Yes Yes Yes Yes
R²(overall) 0.52 0.52 0.50 0.52 0.53 0.54

Note: excluded case: OECD, 1960.

Source: regressions based on data presented in Appendix 1.
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TABLE A2
ESTIMATES OF INCOME INEQUALITY: FIXED EFFECTS USING K/Y, 1960-95

(T-STATISTICS IN PARENTHESES)

Countries 76 76 76 76 76 76
Observations 401 401 401 401 401 401
Dependent variable Gini Gini Gini Gini Gini Gini
Intercepts 47.109 48.409 51.909 67.357 65.054 54.084

(22.21) (23.21) (13.75) (12.76) (12.20) (13.25)
k/y 0.860 0.931 0.317 0.714 0.791 0.546

(1.18) (1.30) (0.44) (1.00) (1.12) (0.76)
GDP -0.001 -0.001 -0.001 -0.001

(-1.56) (-2.93) (-2.36) (-3.11)
GDP² 0.000

(0.46)
1/GDP -3515.234

(-1.82)
Ginied -0.332 -0.556 -0.515 -0.404

(-2.39) (-3.81) (-3.53) (-2.62)
Ginied² 0.003 0.004 0.005 0.005

(2.37) (3.29) (3.44) (2.84)
hc -2.470 -2.059

(-4.09) (-3.29)
1/hc -3.641

(-1.07)
Years Yes Yes Yes Yes Yes Yes
R²(within) 0.089 0.098 0.079 0.125 0.141 0.114

Source: regressions based on data presented in Appendix 1.
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TABLE A3
ESTIMATES OF INCOME INEQUALITY: FIXED EFFECTS USING EDUCATIONAL

EXPENDITURE, 1960-95 (T-STATISTICS IN PARENTHESES)

Countries 94 76 76 69 69 75
Observations 454 401 401 241 241 256
Dependent variable Gini Gini Gini Gini Gini Gini
Intercepts 57.491 66.599 65.054 65.538 66.066 68.070

(11.67) (12.93) (12.20) (6.69) (6.82) (7.20)
GDP 0.000 -0.001 -0.001 -0.001 -0.001 -0.001

(-1.86) (-2.31) (-2.36) (-3.25) (-3.47) (-2.95)
Ginied -0.279 -0.529 -0.515 -0.614 -0.718 -0.648

(-2.08) (-3.64) (-3.53) (-3.07) (-3.53) (-3.10)
Ginied² 0.002 0.005 0.005 0.008 0.009 0.007

(2.03) (3.59) (3.44) (4.21) (4.67) (3.95)
hc -1.134 -1.977 -2.059 -1.419 -1.523 -1.921

(-1.94) (-3.18) (-3.29) (-1.70) (-1.85) (-2.43)
k/y 0.791 0.570 0.030

(1.12) (0.60) (0.03)
Edgvsh 0.979 0.902

(2.22) (2.04)
Years Yes Yes Yes Yes Yes Yes
R²(within) 0.084 0.137 0.141 0.194 0.218 0.169

Source: regressions based on data presented in Appendix 1.
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$JHPRJOX�� '�� ������� 
5HZDUG� 6WUXFWXUHV� DQG� WKH� $OORFDWLRQ� RI� 7DOHQW
�
(XURSHDQ�(FRQRPLF�5HYLHZ����������

$JHPRJOX�� '�� ������� 
&KDQJHV� LQ� 8QHPSOR\PHQW� DQG�:DJH� ,QHTXDOLW\�� $Q
$OWHUQDWLYH�7KHRU\�DQG�6RPH�(YLGHQFH
��&(35�:RUNLQJ�3DSHUV������

$JKLRQ��3���(��&DUROL�DQG�&��*UDFLD�3HxDORVD��������
,QHTXDOLW\�DQG�(FRQRPLF
*URZWK�� 7KH� 3HUVSHFWLYH� RI� 1HZ� *URZWK� 7KHRULHV
�� -RXUQDO� RI� (FRQRPLF
/LWHUDWXUH���������������

$QDQG�� 6�� DQG� 6�� .DQEXU� ������� 7KH� .X]QHWV� 3URFHVV� DQG� WKH� ,QHTXDOLW\�
'HYHORSPHQW�5HODWLRQVKLS
��-RXUQDO�RI�(FRQRPLF�'HYHORSPHQW�����������

$WNLQVRQ��$��%���������
0HDVXUHPHQW�RI�7UHQGV�LQ�3RYHUW\�DQG�LQ�WKH�,QFRPH
'LVWULEXWLRQ
��0LFURVLPXODWLRQ�8QLW�'$(�:RUNLQJ�3DSHUV������

$WNLQVRQ�� $�� %�� ������� 
,V� 5LVLQJ� ,QHTXDOLW\� ,QHYLWDEOH"�� $� &ULWLTXH� RI� WKH
7UDQVDWODQWLF�&RQVHQVXV
��:,'(5�$QQXDO�/HFWXUHV����818�:,'(5��+HOVLQNL�

$WNLQVRQ��$��%��DQG�$��%UDQGROLQL�������� 
3URPLVH�DQG�3LWIDOOV� LQ� WKH�8VH�RI
6HFRQGDU\�'DWD�6HW��$�&DVH�6WXG\�RI�2(&'�,QFRPH�,QHTXDOLW\
��PLPHR��

%DQHUMHH��$��DQG�$��1HZPDQ��������
2FFXSDWLRQDO�&KRLFH�DQG�WKH�3URFHVV�RI
'HYHORSPHQW
��-RXUQDO�RI�3ROLWLFDO�(FRQRP\�����������������

%DUGRQH��/���0��*LWWOHPDQ�DQG�0��.HHVH��������
&DXVHV�DQG�&RQVHTXHQFHV�RI
(DUQLQJV�,QHTXDOLW\�LQ�2(&'�&RXQWULHV
��/DYRUR�H�5HOD]LRQL�,QGXVWULDOL�������
���

%DUUR��5��������� 
,QHTXDOLW\��*URZWK�DQG�,QYHVWPHQW
��1%(5�:RUNLQJ�3DSHUV
�����

%DUUR�� 5�� DQG� -�� :�� /HH� ������� 
,QWHUQDWLRQDO� &RPSDULVRQV� RI� (GXFDWLRQDO
$WWDLQPHQW
��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV����������������

%DUUR��5��DQG�-��:��/HH��������
'DWD�6HW�IRU�D�3DQHO�RI�����&RXQWULHV
��:RUOG
%DQN��:DVKLQJWRQ��'&�
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%DUUR��5��DQG�-��:��/HH��������
,QWHUQDWLRQDO�0HDVXUHV�RI�6FKRROLQJ�<HDUV�DQG
6FKRROLQJ�4XDOLW\
��$PHULFDQ�(FRQRPLF� 5HYLHZ� 3DSHUV� DQG� 3URFHHGLQJV� ��
������������

%DUUR�� 5��� DQG� -�� :�� /HH� ������� 
6FKRROLQJ� 4XDOLW\� LQ� D� &URVV�VHFWLRQ� RI
&RXQWULHV
��1%(5�:RUNLQJ�3DSHUV�������6HSWHPEHU�

%HFNHU��*���������+XPDQ�&DSLWDO��$�7KHRUHWLFDO�DQG�(PSLULFDO�$QDO\VLV�ZLWK
6SHFLDO�5HIHUHQFH�WR�(GXFDWLRQ��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR�

%HQDERX�� 5�� �����D�� 
,QHTXDOLW\� DQG� *URZWK
�� LQ� %�� %HUQDQNH� DQG� -�
5RWHPEHUJ��HGV���1%(5�0DFURHFRQRPLF�$QQXDO�������0,7�3UHVV��&DPEULGJH�
0$�

%HQDERX��5�������E��
(TXLW\�DQG�(IILFLHQF\�LQ�+XPDQ�&DSLWDO�,QYHVWPHQW��7KH
/RFDO�&RQQHFWLRQ
��5HYLHZ�RI�(FRQRPLF�6WXGLHV������������

%RUMDV�� *�� DQG� 9�� 5DPH\� ������� 
)RUHLJQ� &RPSHWLWLRQ�� 0DUNHW� 3RZHU� DQG
:DJH�,QHTXDOLW\
��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����������

%RXUJXLJQRQ�� )�� ������� 
*URZWK�� 'LVWULEXWLRQ� DQG� +XPDQ� 5HVRXUFHV
�� LQ� *�
5DQLV� �HG��� (Q� 5RXWH� WR� 0RGHUQ� *URZWK�� -RKQV� +RSNLQV� 8QLYHUVLW\� 3UHVV�
%DOWLPRUH��0'�

%RXUJXLJQRQ��)�� ������� 
(TXLW\�DQG�(FRQRPLF�*URZWK��3HUPDQHQW�4XHVWLRQV
DQG�&KDQJLQJ�$QVZHUV"
��'HOWD�'RFXPHQWV�GH�7UDYDLO�������

%UDQGROLQL�� $�� ������� 
$� %LUG
V�H\H� 9LHZ� RI� /RQJ�UXQ� &KDQJHV� LQ� ,QFRPH
,QHTXDOLW\
��PLPHR��

%UDQGROLQL�� $�� DQG� 1�� 5RVVL� ������� 
,QFRPH� 'LVWULEXWLRQ� DQG� *URZWK� LQ
,QGXVWULDO�&RXQWULHV
�� LQ�9��7DQ]L�DQG�.��&KX��HGV��� ,QFRPH�'LVWULEXWLRQ�DQG
+LJK�4XDOLW\�*URZWK��0,7�3UHVV��&DPEULGJH��0$�

%UHHQ�� 5�� DQG� &�� *DUFtD�3HxDORVD� ������� 
,QFRPH� ,QHTXDOLW\� DQG
0DFURHFRQRPLF�9RODWLOLW\��$Q�(PSLULFDO�,QYHVWLJDWLRQ
��PLPHR��

&KHFFKL��'����������
,QHTXDOLW\�LQ�,QFRPHV�DQG�$FFHVV�WR�(GXFDWLRQ��$�&URVV�
FRXQWU\� $QDO\VLV� ���������
�� :,'(5� :RUNLQJ� 3DSHUV�� 1R�� ����
818�:,'(5��+HOVLQNL�
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&KHFFKL��'�� ������� 
$Q� ,QYHUWHG�8�VKDSHG�5HODWLRQVKLS�EHWZHHQ�(GXFDWLRQDO
$FKLHYHPHQW�DQG�,QFRPH�,QHTXDOLW\
��PLPHR��

&RUQLD��*��$�� ������� 
/LEHUDOL]DWLRQ��*OREDOL]DWLRQ� DQG� ,QFRPH�'LVWULEXWLRQ
�
:,'(5�:RUNLQJ�3DSHUV��1R�������818�:,'(5��+HOVLQNL�

'HLQLQJHU�� .�� DQG� /�� 6TXLUH� ������� 
$� 1HZ� 'DWD� 6HW� 0HDVXULQJ� ,QFRPH
,QHTXDOLW\
��:RUOG�%DQN�(FRQRPLF�5HYLHZ����������������

'HLQLQJHU�� .�� DQG� /�� 6TXLUH� ������� 
1HZ� :D\V� RI� /RRNLQJ� DW� 2OG� ,VVXHV�
,QHTXDOLW\�DQG�*URZWK
��-RXUQDO�RI�'HYHORSPHQW�(FRQRPLFV������������

)HHQVWUD�� 5�� DQG� *�� +DQVRQ� ������� 
*OREDOL]DWLRQ�� 2XWVRXUFLQJ� DQG� :DJH
,QHTXDOLW\
��$PHULFDQ�(FRQRPLF�5HYLHZ����������������

)LOPHU�� '�� DQG� /�� 3ULWFKHWW� ������� 
7KH� (IIHFW� RI� +RXVHKROG� :HDOWK� RQ
(GXFDWLRQDO� $WWDLQPHQW�� 'HPRJUDSKLF� DQG� +HDOWK� 6XUYH\� (YLGHQFH
��:RUOG
%DQN�3ROLF\�5HVHDUFK�:RUNLQJ�3DSHUV������

)OXJ�� .��� $�� 6SLOLPEHUJR� DQG� (�� :DFKWHQKHLP� ������� 
,QYHVWPHQW� LQ
(GXFDWLRQ��'R�(FRQRPLF�9RODWLOLW\�DQG�&UHGLW�&RQVWUDLQWV�0DWWHU"
��-RXUQDO�RI
'HYHORSPHQW�(FRQRPLFV������������

)UHHPDQ��5��������� 
'HPDQG�IRU�(GXFDWLRQ
��LQ�2��$VKHQIHOWHU�DQG�5��/D\DUG
�HGV���+DQGERRN�RI�/DERXU�(FRQRPLFV��1RUWK�+ROODQG��1HZ�<RUN�

*DORU�� 2�� DQG� '�� 7VLGGRQ� ������� 
7KH� 'LVWULEXWLRQ� RI� +XPDQ� &DSLWDO� DQG
(FRQRPLF�*URZWK��-RXUQDO�RI�(FRQRPLF�*URZWK�����������

*DORU�� 2�� DQG� -�� =HLUD�� ������� 
,QFRPH� 'LVWULEXWLRQ� DQG� 0DFURHFRQRPLFV
�
5HYLHZ�RI�(FRQRPLF�6WXGLHV�����������

*O\Q�� $�� DQG�:�� 6DOYHUGD� ������� 
(PSOR\PHQW� ,QHTXDOLWLHV
�� LQ� &�� /XFLIRUD
DQG� :�� 6DOYHUGD� �HGV��� 3ROLFLHV� IRU� /RZ�:DJH� (PSOR\PHQW� DQG� 6RFLDO
([FOXVLRQ��0DFPLOODQ��/RQGRQ�

*RWWVFKDON�� 3�� DQG� 7�� 6PHHGLQJ� ������� 
&URVV�QDWLRQDO� &RPSDULVRQV� RI
(DUQLQJV� DQG� ,QFRPH� ,QHTXDOLW\
�� -RXUQDO� RI� (FRQRPLF� /LWHUDWXUH� ��� �-XQH��
�������
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*UDGVWHLQ��0��DQG�%��0LODQRYLF� ������� 
'RHV� OLEHUWp� �pJDOLWp"��$�6XUYH\�RI
WKH�(PSLULFDO�(YLGHQFH�RQ�WKH�/LQNV�EHWZHHQ�3ROLWLFDO�'HPRFUDF\�DQG�,QFRPH
,QHTXDOLW\��PLPHR��

+LJJLQV�� 0�� DQG� -�� :LOOLDPVRQ� ������� 
([SODLQLQJ� ,QHTXDOLW\� WKH� :RUOG
5RXQG��&RKRUW�6L]H��.X]QHWV�&XUYH�DQG�2SHQQHVV
��PLPHR��-XQH��

+RQNNLOD�� -�� ������� 
,QYHVWPHQW� LQ� (GXFDWLRQ� DQG� LWV� (IIHFW� RQ� ,QFRPH

�PLPHR���818�:,'(5��+HOVLQNL�

,'%��������)DFLQJ�8S�WR�,QHTXDOLW\�LQ�/DWLQ�$PHULFD����������5HSRUW��-RKQV
+RSNLQV�8QLYHUVLW\�3UHVV��%DOWLPRUH��0'�

-XVWPDQ��0��DQG�0��*UDGVWHLQ��������
7KH�'HPRFUDWL]DWLRQ�RI�3ROLWLFDO�(OLWHV
DQG�WKH�'HFOLQH�LQ�,QHTXDOLW\�LQ�0RGHUQ�(FRQRPLF�*URZWK
��LQ�(��%UH]LD�DQG
3�� 7HPLQ� �HGV��� (OLWHV�� 0LQRULWLHV� DQG� (FRQRPLF� *URZWK�� (OVHYLHU�
$PVWHUGDP�

.X]QHWV�� 6�� ������� 
(FRQRPLF� *URZWK� DQG� ,QFRPH� ,QHTXDOLW\
�� $PHULFDQ
(FRQRPLF�5(9,(:����������

/L�� +��� /�� 6TXLUH� DQG� +�� =RX� ������� 
([SODLQLQJ� ,QWHUQDWLRQDO� DQG
,QWHUWHPSRUDO�9DULDWLRQV�LQ�,QFRPH�,QHTXDOLW\
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