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1 Introduction1

7KH�DLP�RI�WKH�IROORZLQJ�VWXG\�LV�WR�JLYH�DQ�RYHUYLHZ�RYHU�WKH�H[LVW�
LQJ� OLWHUDWXUH�RQ�UHVHDUFK� LQ� WKH� ILHOG�RI�ZDJHV�DQG�KXPDQ�FDSLWDO� LQ
6ZLW]HUODQG��$V�ZH�DUH�SDUWLFXODUO\� LQWHUHVWHG� LQ�HGXFDWLRQ�UHODWHG� LV�
VXHV�DQG�SULYDWH�UHWXUQV�WR�HGXFDWLRQ��ZH�IRFXV�RQ� WKH� OLQN�EHWZHHQ
ZDJHV�DQG�KXPDQ�FDSLWDO�YDULDEOHV�VXFK�DV�\HDUV�RU�W\SH�RI�VFKRROLQJ
DQG�H[SHULHQFH��0DLQO\�ZH� WU\� WR� ILQG�RXW�� LI� WKH� UHVXOWV�RI�GLIIHUHQW
VWXGLHV� DUH� VLPLODU�� WKDW� LV�� LI� WKH\� DUH� UREXVW� WR� GLIIHUHQW� GDWD� VHWV�
HTXDWLRQ�VSHFLILFDWLRQV�DQG�HVWLPDWLRQ�SURFHGXUHV�

$OO� UHYLHZHG�VWXGLHV� UHSRUW�VLJQLILFDQW�DQG�SRVLWLYH� UDWHV�RI� UHWXUQ
WR� DQ� DGGLWLRQDO� \HDU� RI� VFKRROLQJ�� 7KH� UHVXOWV� DUH� UHODWLYHO\� UREXVW
DFURVV�GLIIHUHQW�VSHFLILFDWLRQV�RI�HDUQLQJV�IXQFWLRQV��7KH� OHYHO�RI�HV�
WLPDWHG� UHWXUQV�� KRZHYHU�� GLIIHU� EHWZHHQ�PHQ� DQG�ZRPHQ�� HWKQLFDO
JURXSV�DQG� W\SHV�RI� HGXFDWLRQ��(VWLPDWLRQV�RI� UHWXUQV� WR� �SRWHQWLDO�
ODERXU�PDUNHW�H[SHULHQFH�DUH�DOVR�TXLWH�UREXVW�DFURVV�GLIIHUHQW�VWXG�
LHV��:H�ILQG�WKDW�UHWXUQV�DUH�JHQHUDOO\�ORZHU�IRU�ZRPHQ��L�H���WKDW�WKHLU
DJH�HDUQLQJV�SURILOHV�DUH�IODWWHU��7HQXUH��ZKLFK�LV�DQ�LQGLFDWRU�RI�ILUP
VSHFLILF�KXPDQ�FDSLWDO��KDV�D�SRVLWLYH�HIIHFW�RQ�ZDJHV�

7KH�TXHVWLRQ�RI�KRZ�WR�ILQDQFH�HGXFDWLRQ�LQ�6ZLW]HUODQG�KDV�VR�IDU
RQO\�UDUHO\�EHHQ�DGUHVVHG��)XUWKHU�UHVHDUFK�LV�FHUWDLQO\�QHHGHG��LQ�RU�
GHU� WR� JDLQ� IXUWKHU� LQVLJKWV� DERXW� WKH� OLQN� EHWZHHQ� WKH� HGXFDWLRQDO
V\VWHP�DV�ZHOO�DV�RWKHU�LQVWLWXWLRQDO�IDFWRUV�DQG�WKH�ODERXU�PDUNHW�

7KH�VWXG\�LV�RUJDQLVHG�DV�IROORZV��7KH�VHFRQG�VHFWLRQ�RXWOLQHV�WKH
DLPV�RI�WKH�UHYLHZHG�OLWHUDWXUH��7KH�WKLUG�VHFWLRQ�JLYHV�D�GHVFULSWLRQ
RI� WKH�GDWD� VHWV�XVHG��7KH� IRXUWK� VHFWLRQ� H[SODLQV� WKH�GLIIHUHQW� HVWL�
PDWLRQ�SURFHGXUHV�WKDW�FDQ�EH�IRXQG�LQ�WKH�OLWHUDWXUH��7KH�PDLQ�HVWL�
PDWLRQ�UHVXOWV�DUH�VXPPDULVHG�DQG�FRPSDUHG�LQ�WKH�ILIWK�SDUW��,Q�VHF�
WLRQ�VL[�ZH�FRQFOXGH��ZKDW�ZH�NQRZ�DQG�ZKDW�ZH�GR�QRW�EXW�VKRXOG
NQRZ�DERXW�SULYDWH�UHWXUQV�WR�HGXFDWLRQ�LQ�6ZLW]HUODQG�

2 Aims of the reviewed studies

,Q� WKH� FRQWH[W�RI�ZDJHV� DQG�KXPDQ� FDSLWDO�PRVW� RI� WKH� UHVHDUFK� LQ
6ZLW]HUODQG�VR�IDU�KDV�IRFXVHG�RQ�ZDJH�GLVFULPLQDWLRQ��:DJH�GLIIHU�

������������������������������������������������
1

7KH DXWKRUV ZRXOG OLNH WR WKDQN $QLHOD :LU] IURP WKH (7+�.2) LQ =�ULFK

IRU KHOSIXO FRQWULEXWLRQV�
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HQWLDOV�E\�JHQGHU�ZHUH�IRU�WKH�ILUVW� WLPH�DQDO\VHG�HFRQRPHWULFDOO\�E\
.XJOHU���������+LV�VWXG\�FRQVLVWV�RI�0LQFHU�ZDJH�HTXDWLRQV�LQFOXGLQJ
WKH�VWDQGDUG�KXPDQ�FDSLWDO�YDULDEOHV�\HDUV� RI� VFKRROLQJ�DQG� H[SHULHQFH�DV
ZHOO� DV�KHDOWK��.XJOHU� DOVR� FRUUHFWV� IRU� VDPSOH� VHOHFWLRQ�ELDV�GXH� WR
XQREVHUYHG�ZDJHV�RI�ZRPHQ�QRW�SDUWLFLSDWLQJ� LQ� WKH� ODERXU�PDUNHW�
'LHNPDQQ�DQG�(QJHOKDUGW��'	(��������KDYH�SHUIRUPHG�D�VLPLODU�HV�
WLPDWLRQ�RI� IHPDOH�ZDJH�GLVFULPLQDWLRQ�EDVHG�RQ� WKH� ILUVW� 6ZLVV�/D�
ERXU�)RUFH�6XUYH\��6/)6��RI�������DOVR�FRUUHFWLQJ�IRU�VDPSOH�VHOHF�
WLRQ� ELDV� DQG� DGGLWLRQDOO\� FRQWUROOLQJ� IRU� VHFWRU� RI� HPSOR\PHQW�
%RQMRXU��������KDV�FDOFXODWHG�D�JUHDW�YDULHW\�RI�PHDVXUHV�RI�ZDJH�GLV�
FULPLQDWLRQ�XVLQJ�WKH�6/)6�RI������WR�������,Q�DGGLWLRQ�WR�WKH�VWDQ�
GDUG�KXPDQ�FDSLWDO�YDULDEOHV��VKH�FRQWUROV�IRU�ZRPHQ·V�SUREDELOLW\�RI
ODERXU�PDUNHW�SDUWLFLSDWLRQ�� IRU�WHQXUH��KLHUDUFKLFDO� OHYHO�RI� WKH� MRE�DQG
ILUP�VL]H��6KH�DOVR�WHVWV�GLIIHUHQW�HVWLPDWLRQ�VHWWLQJV�� IRU� LQVWDQFH�HQ�
GRJHQRXV�H[SHULHQFH��7KH�PRVW�UHFHQW�HVWLPDWLRQV�RI�ZDJH�GLIIHUHQWLDOV�E\
JHQGHU�KDYH�EHHQ�FDUULHG�RXW�E\�)HUUR�/X]]L�DQG�6LOEHU��)/	6�������
DQG�+HQQHEHUJHU�DQG�6RX]D�3R]D��+	6������D�E��

$�VHFRQG�TXHVWLRQ�ZKLFK�KDV�EHHQ�DGGUHVVHG�E\� ODERXU�PDUNHW
HFRQRPLVWV� LQ� 6ZLW]HUODQG� LV� ZDJH� GLVFULPLQDWLRQ� DJDLQVW� IRUHLJQ
ZRUNHUV�� �$ERXW� ����RI� WKH� ODERXU� IRUFH� LQ� 6ZLW]HUODQG� DUH� IRU�
HLJQ�ZRUNHUV���*ROGHU� ������� DQG�'H�&RXORQ� �����D�E�� KDYH� H[�
DPLQHG� WKLV� TXHVWLRQ� E\� HVWLPDWLQJ� ZDJH� IXQFWLRQV� IRU� GLIIHUHQW
HWKQLFDO�JURXSV��FRQWUROOLQJ�IRU�KXPDQ�FDSLWDO�YDULDEOHV�DV�ZHOO�DV
LQGLYLGXDO�DQG�MRE�UHODWHG�FKDUDFWHULVWLFV�

&XUWL��������LQ�KHU�VWXG\�KDV�WHVWHG��LI�XQHPSOR\PHQW�FDXVHV�ZDJH
ORVVHV� DIWHU� UH�HPSOR\PHQW�� ,Q� RUGHU� WR� FRUUHFW� IRU� VHOHFWLYLW\� EL�
DVHV��VKH�FRQWUROV�IRU�WKH�ULVN�RI�JHWWLQJ�XQHPSOR\PHQW�DV�ZHOO�DV
WKH� SUREDELOLW\� RI� EHLQJ� UH�HPSOR\HG�� $GGLWLRQDOO\�� VKH� LQFOXGHV
VHYHUDO�YDULDEOHV�OLNH�WHQXUH��QDWLRQDOLW\��UHJLRQ��VHFWRU�RI�HPSOR\�
PHQW�DQG�SODQW�VL]H�LQ�KHU�0LQFHU�ZDJH�HTXDWLRQV�

)HUUR�/X]]L� ������� HVWLPDWHV� HDUQLQJV� IXQFWLRQV� LQ� RUGHU� WR
TXDQWLI\� WKH� LPSDFW� RI� MRE� UHODWHG�� SHUVRQDO� DQG� UHJLRQDO� IDFWRUV
RQ�JURVV�ZDJHV�RI�ZRPHQ�DQG�PHQ�LQ�6ZLW]HUODQG�

6KHOGRQ� �������ZDV� WKH� ILUVW� WR� H[SOLFLWO\� HVWLPDWH� SULYDWH� UDWHV
RI�UHWXUQ�WR�GLIIHUHQW�W\SHV�RI�HGXFDWLRQ�LQ�6ZLW]HUODQG��+LV�HFRQRPHW�
ULF� PRGHO� FRQVLVWV� RI� ZDJH� HTXDWLRQV� IRU� SHRSOH� ZLWK� GLIIHUHQW
W\SHV� DQG� OHYHOV� RI� HGXFDWLRQ�� 7R� FRUUHFW� IRU� WKH� ELDV� FDXVHG� E\
VHOI�VHOHFWLRQ� LQWR� WKH� �H[� SRVW�� REVHUYHG� W\SHV� RI� HGXFDWLRQ�� KH� VL�
PXOWDQHRXVO\�PRGHOV� WKH� SURFHVV� RI� HGXFDWLRQDO� FKRLFH�� +H� ILQGV� WKDW
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WKH� FRQVLGHUDWLRQ�RI� WKLV� VHOHFWLRQ�SURFHVV� VXEVWDQWLDOO\� DOWHUV� WKH
HVWLPDWLRQ�UHVXOWV�REWDLQHG�E\�WKH�VWDQGDUG�0LQFHU�DSSURDFK�

7KH� SURILWDELOLW\� RI� HGXFDWLRQ� KDV� DOVR� EHHQ� HVWLPDWHG� E\�:ROWHU
��������:HEHU��������DQG�:ROWHU�DQG�:HEHU���������7KH\�KDYH�FKR�
VHQ� WKH� VR� FDOOHG�&RVW�%HQHILW�$SSURDFK� WR� FDOFXODWH� QHW� SUHVHQW� YDOXHV� RI
OLIHWLPH�HDUQLQJV�DV�ZHOO�DV�SULYDWH�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ��3VDFKDURSRX�
ORV���������7DNLQJ�LQWR�DFFRXQW�LQFRPH�WD[HV��GLUHFW�HGXFDWLRQDO�FRVWV�
WKH�ULVN�RI�GURSSLQJ�RXW�RI�VFKRRO�DQG�WKH�XQHPSOR\PHQW�SUREDELOLW\�
WKH\�FDOFXODWH�UDWHV�RI�UHWXUQ�IRU�PHQ�DQG�ZRPHQ�DQG�GLIIHUHQW�W\SHV
RI�HGXFDWLRQ��)LQDOO\�WKH\�GLVFXVV�ZKHWKHU�WKH�DIWHU�WD[�ZDJH�SUHPLXP
IRU�HGXFDWLRQ� LV�KLJK�HQRXJK�WR� MXVWLI\� IXUWKHU� ILQDQFLDO�FRQWULEXWLRQ
WR�HGXFDWLRQDO�FRVWV�E\�VWXGHQWV��$V�WKHVH�VWXGLHV�DUH�EDVHG�RQ�D�GLI�
IHUHQW�DSSURDFK��WKH�PDLQ�UHVXOWV�DV�ZHOO�DV�WKH�DSSOLHG�PHWKRG�ZLOO�EH
SUHVHQWHG�LQ�WKH�DSSHQGL[�RI�WKLV�FKDSWHU�

3 Data sets

7KH� GDWD� XVHG� LQ� .XJOHU� ������� DQG� 6KHOGRQ� ������� DUH� GUDZQ
IURP� WZR� PHUJHG� GDWD� VHWV�� WKH� ILUVW� UHSUHVHQWDWLYH� KHDOWK� VXUYH\
�620,3236��DQG�WKH�,QFRPH�DQG�:HDOWK�6XUYH\� �6(96��2�7KH�VDP�
SOH� RI� ������ REVHUYDWLRQV� LV� UHSUHVHQWDWLYH� IRU� WKH� DGXOW� SRSXOD�
WLRQ�� SHUPDQHQWO\� UHVLGHQW� LQ� 6ZLW]HUODQG� LQ� ��������� )RU� WKH
PHQWLRQHG� VWXGLHV�� YDULDEOHV�RQ� WKH� ODERXU�PDUNHW� VWDWXV�� W\SH� RI
RFFXSDWLRQ�� HGXFDWLRQ��ZDJHV��KRXVHKROG� LQFRPHV��KHDOWK� DQG� VR�
FLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�KDYH�EHHQ�XVHG��7KH�WZR�GDWD�VHWV
DUH� WKH� ILUVW� RQHV� WR� JLYH� D� UHSUHVHQWDWLYH� SLFWXUH� RI� ZDJHV� DQG
KXPDQ�FDSLWDO�LQ�6ZLW]HUODQG�DW�D�PLFUR�OHYHO�

7RGD\�WKH�PDLQ�GDWD�VRXUFH�IRU�ODERXU�PDUNHW�UHODWHG�TXHVWLRQV�LV
WKH�6ZLVV� /DERXU� )RUFH� 6XUYH\� �6/)6��� ZKLFK� LV� DQQXDOO\� SURGXFHG� E\
WKH� 6ZLVV� )HGHUDO� 6WDWLVWLFDO� 2IILFH� �6)62�� VLQFH� ������ %\� IDU� WKH
PDMRU�SDUW�RI�WKH�UHYLHZHG�VWXGLHV�LV�EDVHG�RQ�WKLV�GDWD�VHW��7KH�6/)6
LV�D�URWDWLQJ�SDQHO�VXUYH\��WKDW�DOORZV�DQDO\VHV�RI�FURVV�VHFWLRQV�DQG�²
LQ�VRPHZKDW�OHVVHU�GHWDLO�²�SDQHOV�RI�D�PD[LPXP�RI�ILYH�\HDUV��2QH
PDMRU�DGYDQWDJH�RI�WKH�6)/6�LV�LWV�JUHDW�YDULHW\�RI�LQIRUPDWLRQ�RQ�LQ�

������������������������������������������������
2

620,3236� 6R]LRPHGL]LQLVFKHV ,QGLNDWRUHQV\VWHP GHU 3RSXODWLRQ GHU 6FKZHL]� 1)3 ��

3URMHNW ������������� 6(96� 6FKZHL]HULVFKH (LQNRPPHQV� XQG 9HUP|JHQVVWLFKSUREH� 1)3�

3URMHNW �����������
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GLYLGXDO�� KRXVHKROG�VSHFLILF� DQG�ZRUN�UHODWHG� LVVXHV��0DQ\� YDULDEOHV
�H�J�� WKH� ODERXU�PDUNHW�VWDWXV��DUH�GHILQHG�DFFRUGLQJ� WR� LQWHUQDWLRQDO
VWDQGDUGV��ZKLFK�DOORZ�IRU�LQWHUQDWLRQDO�FRPSDULVRQV��7KH�VDPSOH�RI
������²������� REVHUYDWLRQV� SHU� \HDU� LV� UHSUHVHQWDWLYH� IRU� WKH� DGXOW
SRSXODWLRQ��!���\HDUV���7KH�GDWD�DUH�FROOHFWHG�E\�WHOHSKRQH�LQWHUYLHZV�

7DEOH� �� JLYHV� DQ� RYHUYLHZ� RYHU� WKH� GDWD� VHWV� DQG� VDPSOH� VL]HV
XVHG�LQ�WKH�UHYLHZHG�VWXGLHV�

7DEOH���� 'DWD�VHWV�DQG�VDPSOH�VL]HV��ZDJH�HDUQHUV�

'DWD VHW <HDU 7RWDO )HPDOH 0DOH )RUHLJQHUV

.XJOHU ������ 620,3236�

6(96

����

���

���� ��� ���� ���

6KHOGRQ ������ 620,3236�

6(96

����

���

��� � ��� �

'	( ������ 6/)6 ���� ���� ���� ���� �

)HUUR�/X]]L ������ 6/)6 ���� ���� ���� ���� [

%RQMRXU ������ 6/)6 ���� ���� ���� ���� [

)/	6 ������ 6/)6 ���� ���� ���� ���� [

)/	6 ������ 6/)6 ���� ����� ���� ���� [

+	6 �����D� 6/)6 ���� ���� ���� ���� [

+	6 �����D� 6/)6 ���� ���� ���� ���� [

*ROGHU ������ 6/)6 ���� ���� � ���� ���

'H &RXORQ �����D�E� 6/)6 ���� ���� � ���� ���

&XUWL ������ 6/)6 ������� ����� [ [ [

1RWH� [  LQFOXGHG� QXPEHU QRW LQGLFDWHG�

4 Estimation procedures

4.1 Functional form

$OPRVW�DOO� WKH�UHYLHZHG�RI� WKH� IROORZLQJ� IRUP 3� VWXGLHV� DUH�EDVHG
RQ�PRUH�RU�OHVV�H[WHQGHG�W\SHV�RI�0LQFHU�ZDJH�HTXDWLRQV

εαααααα +++++++= ...
2514

2
3210

)ln( XXEXPEXPEDUCw ���

������������������������������������������������
3

:ROWHU ������� :HEHU ������ DQG :ROWHU DQG :HEHU ������ XVH WKH VR�FDOOHG

FRVW�EHQHILW DSSURDFK� ZKLFK LV GHVFULEHG LQ WKH DSSHQGL[ RI WKLV FKDSWHU�
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7KH�ZDJH�YDULDEOH��Z��LV�GHILQHG�DV�D�JURVV�KRXUO\�ZDJH�UDWH�LQ�.XJOHU
�������� 6KHOGRQ� �������� )HUUR�/X]]L� �������� )/	6� �������� %RQMRXU
�������� 'H� &RXORQ� �����D�E�� DQG� +	6� �����D�E��� '	(� ������� XVH
PRQWKO\�JURVV�HDUQLQJV�DQG�&XUWL��������DQG�*ROGHU��������GHILQH�WKHLU
GHSHQGHQW�YDULDEOH�DV�WKH�ORJ�RI�DQQXDO�JURVV�HDUQLQJV�

7KH� KXPDQ� FDSLWDO� YDULDEOH� RI� HGXFDWLRQ� LV� GHILQHG� DV� \HDUV� RI
VFKRROLQJ� H[FHSW� IRU� 6KHOGRQ� ��������ZKHUH� UDWHV�RI� UHWXUQ� DUH� FDO�
FXODWHG� IRU� GLIIHUHQW� W\SHV� RI� HGXFDWLRQ�� 1RQH� RI� WKH� GDWD� VHWV�
KRZHYHU�� DOORZV� WR� REVHUYH� \HDUV� RI� VFKRROLQJ� GLUHFWO\�� 7KH
VFKRROLQJ�YDULDEOH�ZDV� WKHUHIRUH�HVWLPDWHG�XVLQJ� WKH�KLJKHVW� HGX�
FDWLRQDO�GHJUHH�DFKLHYHG�DV�D�SUR[\��*ROGHU��������DOVR�LQFOXGHV�D
VTXDUHG� WHUP� RI� \HDUV� RI� HGXFDWLRQ� LQ� RUGHU� WR� WDNH� LQWR� FRQVLG�
HUDWLRQ�GHFUHDVLQJ�UHVSHFWLYHO\�LQFUHDVLQJ�UHWXUQV�WR�HGXFDWLRQ�

7KH� YDULDEOH� RI� WRWDO� DFWXDO� H[SHULHQFH� FDQ� QHLWKHU� EH� IRXQG� LQ� WKH
RULJLQDO�GDWD�VHWV��,Q�PRVW�VWXGLHV�LW�LV�DSSUR[LPDWHG�E\�H[SHULHQFH� 
DJH�²�\HDUV�RI�VFKRROLQJ�²�����ZKLFK�LV�DFWXDOO\�D��PHDVXUH�RI�SRWHQWLDO
H[SHULHQFH��$FWXDO�H[SHULHQFH�ZDV�DSSUR[LPDWHG�E\�D�YDULDEOH�RI�H[�
SHULHQFH�ZLWKRXW� D� EUHDN� RI� ��PRQWKV� LQ� %RQMRXU� ������� DQG�+	6
�����D�E��� &RQWUDU\� WR� SRWHQWLDO� H[SHULHQFH�� ZLWK� WKLV� YDULDEOH� RQH
ULVNV�WR�XQGHUHVWLPDWH�DFWXDO�ODERXU�PDUNHW�H[SHULHQFH��HVSHFLDOO\�IRU
ZRPHQ�� '	(� ������� DGGLWLRQDOO\� XVH� D� FRUUHFWHG� YDULDEOH� IRU
ZRPHQ·V� H[SHULHQFH� E\� VXEWUDFWLQJ� �� \HDUV� SHU� FKLOG� IURP�SRWHQWLDO
H[SHULHQFH��&XUWL��������DQG�VRPHWLPHV�%RQMRXU��������KDYH�XVHG�WKH
DJH�YDULDEOH�LQVWHDG�RI�H[SHULHQFH�LQ�WKHLU�ZDJH�IXQFWLRQV�

)HUUR�/X]]L� �������� %RQMRXU� �������� &XUWL� ������� DQG� +	6
�����D�E��IXUWKHU�LQFOXGH� WHQXUH�DV�D�SUR[\�IRU�WKH�DFFXPXODWLRQ�RI
ILUP�VSHFLILF�KXPDQ�FDSLWDO��.XJOHU��������DQG�6KHOGRQ���������RQ
WKH�RWKHU� KDQG�� LQVHUW� D� KXPDQ� FDSLWDO� YDULDEOH� IRU� KHDOWK� LQ� WKHLU
ZDJH�UHJUHVVLRQ�

4.2 Additional control variables

7DEOH���JLYHV�DQ�RYHUYLHZ�RI�WKH�FRQWURO�YDULDEOHV�XVHG�LQ�WKH�GLI�
IHUHQW� VWXGLHV�� 1RW� DOO� PHQWLRQHG� YDULDEOHV� ZHUH� LQFOXGHG� DW� WKH
VDPH� WLPH� LQ� RQH� PRGHO�� 6RPH� RI� WKHP�� HVSHFLDOO\� WKRVH� DERXW
KRXVHKROG�FKDUDFWHULVWLFV� OLNH� WKH�QXPEHU�RI� FKLOGUHQ�� WKH�KRXVH�
KROG�LQFRPH�DQG�WKH�PDUWLDO�VWDWXV��ZHUH�XVHG�WR�PRGHO�WKH�VHOHF�
WLRQ�SURFHVV�RI�ODERXU�PDUNHW�SDUWLFLSDWLRQ�DQG�ZHUH�W\SLFDOO\�QRW
LQFOXGHG�LQ�WKH�ZDJH�HTXDWLRQ�LWVHOI�



7DEOH���� :DJH�IXQFWLRQV��YDULDEOHV�LQFOXGHG
.XJOHU

������

'	(

������

%RQMRXU

������

)/	6

������

+	6

�����D�

+	6

�����E�

'H &RXORQ

�����D�E�

*ROGHU

������

&XUWL

������

)HUUR�/X]]L

������

6KHOGRQ

������

:DJH FRQFHSW KRXUO\

JURVV

PRQWKO\

JURVV

KRXUO\

JURVV

KRXUO\

JURVV

KRXUO\

JURVV

KRXUO\

JURVV

KRXUO\

JURVV

DQQXDO

JURVV

DQQXDO

JURVV

KRXUO\

JURVV

KRXUO\

JURVV

$JH [ [ [ [ [
$JH VT [ [ [ [
([SHULHQFH� [ [ [� [ [� [� [ [ [ [
([SHULHQFH VT� [ [ [� [ [� [� [ [ [ [
<HDUV RI VFKRROLQJ [ [ [ [ [ [ [ [ [ [
<HDUV RI VFKRROLQJ VT [
7\SH RI HGXFDWLRQ [ [ [
7HQXUH [ [ [ [ [ [
7HQXUH VT [
0DQDJHPHQW IXQFWLRQ [ [ [ [ [ [ [ [
/RJ ZRUNLQJ KRXUV [ [
)LUP VL]H [ [ [ [ [ [
6HFWRU RI DFWLYLW\ [ [ [
3URIHVVLRQ [ [ [
5HJLRQ [ [ [ [
0DUWLDO VWDWXV [ [ [ [ [ [ [
1XPEHU RI FKLOGUHQ [ [ [ [ [ [
+RXVHKROG LQFRPH [ [ [ [
6HOHFWLRQ ELDV FRUUHFWLRQ� [ [ [ [ [� [ [�

2WKHU YDULDEOHV DVVHWV�
KHDOWK

W\SLFDO
PDOH�IHPDOH
SURIHVVLRQV

KRXVH
RZQLQJ

QDWLRQDOLWLHV�
\HDUV VLQFH
LPPLJUDWLRQ

QDWLRQDOLWLHV�
W\SH RI FRQ�
WUDFW� WUDLQLQJ

WUDLQLQJ� H[SH�
ULHQFH ZLWK
XQHPSOR\P�

UHJLRQDO XQHP�
SOR\PHQW UDWHV�

ZRUNLQJ FRQGLWLRQV

DVVHWV�
KHDOWK

1RWHV� � SRWHQWLDO H[SHULHQFH� � H[SHULHQFH ZLWKRXW D EUHDN RI � PRQWKV� � W\SLFDOO\ VHOHFWLRQ ELDV FRUUHFWLRQ IRU ODERXU PDUNHW SDUWLFLSDWLRQ RI ZRPHQ� VRPHWLPHV IRU PHQ�
� DGGLWLRQDOO\ FRUUHFWLQJ IRU WKH VHOHFWLRQ ELDV GXH WR QRQ�UHVSRQVH� � FRUUHFWLQJ IRU WKH ULVN RI JHWWLQJ XQHPSOR\HG DV ZHOO DV WKH SUREDELOLW\ WR ILQG D MRE DJDLQ�
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4.3 Correction for selectivity biases

7KH�HVWLPDWLRQV�RI�.XJOHU���������'	(���������+	6������D��DQG
%RQMRXU��������FRQVLVW�RI�WZR�VWDJHV��,Q�D�ILUVW�VWHS�WKH�LQGLYLGXDO
SUREDELOLW\� RI� ODERXU� PDUNHW� SDUWLFLSDWLRQ� LV� HVWLPDWHG� XVLQJ� D
SURELW� IXQFWLRQ�4� 7KH� HVWLPDWLRQ� UHVXOWV� DUH� XVHG� WR� FRPSXWH� WKH
VR�FDOOHG�LQYHUVH�RI�0LOOV·�UDWLR��D�VHOHFWLRQ�ELDV�YDULDEOH��7KLV�YDUL�
DEOH��LQ�D�VHFRQG�VWHS��LV�LQFOXGHG�LQ�WKH�ZDJH�UHJUHVVLRQ�WR�FRUUHFW
IRU�QRQ�REVHUYHG�ZDJHV�RI�SHRSOH�QRW�SDUWLFLSDWLQJ� LQ� WKH� ODERXU
PDUNHW�� 7KLV� SURFHGXUH� LV� IRXQG� WR� LQIOXHQFH� VXEVWDQWLDOO\� WKH
PHDVXUHV�RI�IHPDOH�ZDJH�GLVFULPLQDWLRQ�DV�ZHOO�DV�WKH�FRHIILFLHQWV
RI�WKH�KXPDQ�FDSLWDO�YDULDEOHV�IRU�ZRPHQ��VHH�HVWLPDWLRQ�UHVXOWV��
*ROGHU� ������� DQG� 6KHOGRQ� ������� IRFXV� RQ� ZDJHV� RI� PHQ� DQG
WKHUHIRUH� GR� QRW� FRUUHFW� IRU� WKH� PHQWLRQHG� VHOHFWLRQ� ELDV�� 'H
&RXORQ������D��HVWLPDWHV� WKH�ZDJH�HTXDWLRQV�VLPXOWDQHRXVO\�ZLWK
WKH�VHOHFWLRQ� UXOH�E\�PD[LPXP� OLNHOLKRRG�� LQ�RUGHU� WR�FRUUHFW� IRU
WKH�VHOHFWLYLW\�ELDV�

&XUWL� ������� XVHV� D� GRXEOH� VHOHFWLYLW\� DSSURDFK� WR� FRUUHFW� IRU
WKH� VHOHFWLRQ�ELDV� LQ�KHU� VXE�VDPSOH�RI�SHRSOH� DIIHFWHG�E\�XQHP�
SOR\PHQW��,Q�RUGHU�WR�WDNH�LQWR�DFFRXQW�WKH�VHOHFWLRQ�SURFHVVHV�RI
MRE� ORVVHV� DQG� UHLQWHJUDWLRQ� LQWR� WKH� ODERXU�PDUNHW�� VKH� XVHV� WKH
VDPH� PHWKRGRORJ\� DV� GHVFULEHG� DERYH�� 8QOLNH� WKH� PHQWLRQHG
VWXGLHV�� KRZHYHU�� VKH� HVWLPDWHV� WZR� SURELW� IXQFWLRQV�� RQH� IRU� WKH
ULVN� RI� ORRVLQJ�D� MRE�DQG�RQH�IRU� WKH�SUREDELOLW\� RI� ILQGLQJ� D� MRE� DIWHU� D
FHUWDLQ�SHULRG�RI�XQHPSOR\PHQW��7KH� VHOHFWLRQ�ELDV� YDULDEOHV� GH�
ULYHG�E\�WKHVH�PRGHOV�DUH�ERWK�LQVHUWHG�LQ�WKH�ZDJH�UHJUHVVLRQ�

+	6� �����E�� DOVR�XVH� D� GRXEOH� VHOHFWLYLW\� DSSURDFK��$GGLWLRQ�
DOO\� WR� QRQ�SDUWLFLSDWLRQ� LQ� WKH� ODERXU�PDUNHW�� WKH\� WDNH� LQWR� DF�
FRXQW� WKH� SRWHQWLDO� VHOHFWLRQ� ELDV� GXH� WR� QRQ�UHVSRQVH� LQ� WKH� ZDJH
TXHVWLRQ�LQ�WKH�6/)6�

4.4 Different specifications

%RQMRXU� ������� LQ� KHU� ZRUN� WHVWV� VHYHUDO� PRGHO� VSHFLILFDWLRQV�
:LWK� WKH� KHOS� RI� WKH� VR�FDOOHG� +DXVPDQ� WHVW� VKH� ILQGV� HPSLULFDO

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

4
$V WKH UDWH RI ODERXU PDUNHW SDUWLFLSDWLRQ RI PHQ LV YHU\ KLJK �!��� EH�

WZHHQ ���� DQG ������ '	( ������ DQG %RQMRXU ������ FDUU\ RXW WKLV VWHS

IRU ZRPHQ RQO\�
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HYLGHQFH� LQGLFDWLQJ� WKDW� LQ� WKH� FDVH� RI�ZRPHQ�� H[SHULHQFH� LV� QRW
LQGHSHQGHQW�RI�WKH�ZDJH��)RU�WKDW�UHDVRQ�VKH�WUHDWV�H[SHULHQFH�DV
DQ� HQGRJHQRXV� YDULDEOH� WKDW� GHSHQGV� RQ� WKH� ORJDULWKP� RI� WKH
ZDJH�� WKH� QXPEHU� RI� FKLOGUHQ�� DJH� DQG� GXUDWLRQ� RI� PDUULDJH� RU
QXPEHU�RI�\HDUV�VLQFH�DQ�HYHQWXDO�GLYRUFH��7KH�VLPXOWDQHRXV�ZDJH
DQG� H[SHULHQFH� IXQFWLRQV� DUH� WKHQ� HVWLPDWHG� E\� WZR�� DQG� WKUHH�
VWDJH� OHDVW� VTXDUHV� ��6/6�� �6/6��� $V� D� YDULDWLRQ� RI� WKLV� PRGHO�
%RQMRXU� XVHV� DQ� LQVWUXPHQWDO� YDULDEOH� DSSURDFK� �,9�� LQ� RUGHU� WR
DFFRXQW�IRU�HQGRJHQRXV�H[SHULHQFH��6KH�XVHV�WKH�H[RJHQRXV�YDUL�
DEOHV�RI�WKH�VLPXOWDQHRXV�PRGHO�DV�LQVWUXPHQWV�IRU�H[SHULHQFH�DQG
H[SHULHQFH� VTXDUHG� LQ� WKH�RULJLQDO�ZDJH� IXQFWLRQ�� 6LPLODU� WHVWV� RI
GLIIHUHQW�VSHFLILFDWLRQV�FDQ�EH�IRXQG�LQ�+	6������D��

4.5 Rates of return to educational degrees

8QOLNH�PRVW� RWKHU� DXWKRUV� 6KHOGRQ� ������� GRHV� QRW� HVWLPDWH� WKH
UDWH� RI� UHWXUQ� RI� DQ� DGGLWLRQDO� \HDU� RI� VFKRROLQJ�� EXW� WKH� UDWH� RI
UHWXUQ� WR� D� FHUWDLQ� W\SH� RI� HGXFDWLRQ�� 7KH� HVWLPDWHG� UDWH� RI� UHWXUQ� LV
JLYHQ� E\� HTXDWLRQ� ����� ZKHUH� �α

�
�
K
� DQG� �α

�
�
K��
� FRUUHVSRQG� WR� WKH

LQWHUFHSWV�LQ�WZR�ZDJH�HTXDWLRQV��IRU�SHRSOH�KDYLQJ�DWWDLQHG�FRQ�
VHFXWLYH�HGXFDWLRQDO�OHYHOV�K�DQG�K²���UHVSHFWLYHO\� 7KH�YDULDEOHV�6

K

DQG�6
K��
�VWDQG�IRU�WKH�DYHUDJH�\HDUV�RI�VFKRROLQJ�QHFHVVDU\�WR�UHDFK

WKH�UHVSHFWLYH�HGXFDWLRQDO�OHYHO�5

( ) ( )[ ] [ ]1100)( −− −−= hhhh
SSrE αα ���

6KHOGRQ� IXUWKHUPRUH� DFFRXQWV� IRU� VHOHFWLRQ� SURFHVVHV� RI� WKH
HGXFDWLRQDO�V\VWHP��+H�PRGHOV� WKH�DOORFDWLRQ�SURFHVV� WR�GLIIHUHQW
W\SHV�RI�HGXFDWLRQ��LQ�RUGHU�WR�FRUUHFW�IRU�WKH�ELDV�FDXVHG�E\�VHOI�
VHOHFWLRQ� LQWR� WKH� �H[� SRVW�� REVHUYHG� W\SHV� RI� HGXFDWLRQ�� 7KH� GL�
UHFWLRQ�RI�WKH�VHOHFWLRQ�ELDV�VKRZV�ZKHWKHU�WKH�VHOI�VHOHFWLRQ�SUR�
FHVV� LV� HIILFLHQW�� WKDW� LV�� LI� VHOI�VHOHFWLRQ� JHQHUDWHV� KLJKHU� UDWHV� RI
UHWXUQ�WR�HGXFDWLRQ�WKDQ�D�UDQGRP�VHOHFWLRQ�SURFHVV�ZRXOG�

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

5
6KHOGRQ ������ XVHV H[WHQGHG IRUPV RI 0LQFHU HTXDWLRQV ZLWKRXW \HDUV RI

HGXFDWLRQ� (TXDWLRQ ��� WKHUHIRUH KROGV IRU LQGLYLGXDOV ZLWK ]HUR YDOXH LQ DOO

RWKHU FRQWURO YDULDEOHV�
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5 Estimation results

5.1 Rates of return to years of schooling

$OO� UHYLHZHG� VWXGLHV� RQ�ZDJH� GLVFULPLQDWLRQ� FRQWDLQ� VHYHUDO� HVWLPD�
WLRQV�RI�0LQFHU�ZDJH�HTXDWLRQV��7KH�FRHIILFLHQWV�DVVRFLDWHG�ZLWK�\HDUV
RI�VFKRROLQJ��ZKLFK�DUH�RIWHQ�LQWHUSUHWHG�DV�DQ�DYHUDJH�UDWH�RI�UHWXUQ
WR� DQ� DGGLWLRQDO� \HDU� RI� VFKRROLQJ�� DUH� VXPPDULVHG� LQ� 7DEOHV� �D�H�
:DJH� HTXDWLRQV�ZLWKRXW� RU�ZLWK� RQO\� D� IHZ� DGGLWLRQDO� FRQWURO� YDUL�
DEOHV� DUH� FDOOHG� VWDQGDUG�� ZKHUHDV� HTXDWLRQV� ZLWK� PRUH� WKDQ� WKUHH
FRQWURO�YDULDEOHV�DUH�FDOOHG�H[WHQGHG�

7DEOH��D�� 6WDQGDUG�ZDJH�HTXDWLRQV��HGXFDWLRQ

&RHIILFLHQWV IRU \HDUV RI HGXFDWLRQ

<HDU )HPDOHV 0DOHV $OO

.XJOHU ������ ������� ����� ����� �

'	( ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

1RWH�  XVLQJ DJH DQG DJH� LQVWHDG RI H[S DQG H[S�

7DEOH��E�� ([WHQGHG�ZDJH�HTXDWLRQV��HGXFDWLRQ

&RHIILFLHQWV IRU \HDUV RI HGXFDWLRQ

<HDU )HPDOHV 0DOHV $OO

)HUUR�/X]]L ������ ���� ����� ����� �����

)HUUR�/X]]L ������ � ���� ����� ����� �����

'	( ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

)/	6������ ���� ����� ����� �

)/	6������ ���� ����� ����� �

+	6 �����D� ���� � ����� �

+	6 �����D� ���� � ����� �

&XUWL ������ ������� � � �����

&XUWL ������� ������� � � �����

1RWHV�  XVLQJ DJH DQG DJH� LQVWHDG RI H[S DQG H[S�

� (VWLPDWLRQ VHWWLQJ ZLWK PRUH DGGLWLRQDO FRQWURO YDULDEOHV�
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7DEOH��F�� 6WDQGDUG� ZDJH� HTXDWLRQV� FRUUHFWHG� IRU� VHOHF�
WLRQ�ELDVHV��HGXFDWLRQ

&RHIILFLHQWV IRU \HDUV RI HGXFDWLRQ

<HDU )HPDOHV 0DOHV $OO

.XJOHU ������ ������� ����� ����� �

'	( ������ ���� ����� � �

%RQMRXU ������ ���� ����� �

%RQMRXU ������ ���� ����� �

%RQMRXU ������ ���� ����� �

1RWH�  XVLQJ DJH DQG DJH� LQVWHDG RI H[S DQG H[S�

7DEOH��G�� ([WHQGHG�ZDJH� HTXDWLRQV� FRUUHFWHG� IRU� VHOHF�
WLRQ�ELDVHV��HGXFDWLRQ

&RHIILFLHQWV IRU \HDUV RI HGXFDWLRQ

<HDU )HPDOHV 0DOHV $OO

'	( ������ ���� ����� � �

'H &RXORQ �����D� ���� � ����� �

+	6 �����D� ���� ����� � �

+	6 �����D� ���� ����� � �

%RQMRXU ������ ���� ����� � �

%RQMRXU ������ ���� ����� � �

%RQMRXU ������ ���� ����� � �

1RWH�  XVLQJ DJH DQG DJH� LQVWHDG RI H[S DQG H[S�

7DEOH��H�� ([WHQGHG�ZDJH�HTXDWLRQV�ZLWK�HQGRJHQLVDWLRQ
RI�H[SHULHQFH��HGXFDWLRQ

&RHIILFLHQWV IRU \HDUV RI HGXFDWLRQ

<HDU )HPDOHV 0DOHV $OO

%RQMRXU ������ ���� ����� � �

%RQMRXU ������ ���� ����� � �

%RQMRXU ������ ���� ����� ����� �

+	6 �����D� ���� ����� � �

+	6 �����D� ���� ����� � �

1RWHV�  VLPXOWDQHRXV PRGHO HVWLPDWHG E\ 7ZR�6WDJH /HDVW 6TXDUHV ��6/6��

XVLQJ DJH� DSSUR[LPDWHG H[S DQG H[S�

 VLPXOWDQHRXV PRGHO HVWLPDWHG E\ 7KUHH�6WDJH /HDVW 6TXDUHV

��6/6�� XVLQJ DJH� DSSUR[LPDWHG H[S DQG H[S�

 H[WHQGHG ZDJH HTXDWLRQ ZLWK LQVWUXPHQWHG H[SHULHQFH DQG H[SHUL�

HQFH VTXDUHG �,9�� XVLQJ DSSUR[LPDWHG H[S DQG H[S�
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$�FRPSDULVRQ�RI�WKH�FRHIILFLHQWV�DVVRFLDWHG�ZLWK�HGXFDWLRQ�RE�
WDLQHG�IURP�GLIIHUHQW�HVWLPDWLRQ�VHWWLQJV�UHYHDOV�WKDW����

��� UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�HVWLPDWHG�E\�0LQFHU�HTXDWLRQV�DUH
IDLUO\�UREXVW�DFURVV�GLIIHUHQW�VWXGLHV�LQ�6ZLW]HUODQG�6

��� H[WHQVLRQV� RI� WKH� VWDQGDUG� ZDJH� HTXDWLRQ� E\� WKH� DGGLWLRQ� RI
FRQWURO�YDULDEOHV�ORZHU�WKH�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�

��� LQFOXVLRQ� RI� DJH� LQVWHDG� RI� H[SHULHQFH� ORZHUV� WKH� UDWHV� RI� UH�
WXUQ�WR�HGXFDWLRQ�

��� FRUUHFWLRQ�IRU�VHOHFWLYLW\�ELDVHV�RI� ODERXU�PDUNHW�SDUWLFLSDWLRQ
ORZHUV�WKH�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�IRU�ZRPHQ�

��� HQGRJHQLVDWLRQ�RI�H[SHULHQFH�GRHV�QRW�DOWHU�WKH�UDWHV�RI�UHWXUQ
WR�HGXFDWLRQ�ZKHQ�FRPSDUHG�WR�UHVXOWV�ZLWKRXW�VHOHFWLYLW\�FRU�
UHFWLRQ��+HQFH�WKH�UHWXUQV�DUH�KLJKHU�WKDQ�WKRVH�REWDLQHG�IURP
H[WHQGHG�ZDJH�HTXDWLRQV�FRUUHFWHG�IRU�VHOHFWLRQ�ELDVHV�

&RPSDULVRQ�RI�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�IRU�PHQ�DQG�ZRPHQ
RYHU�WLPH�UHYHDOV�WKDW����

��� UDWHV� RI� UHWXUQ� WR� HGXFDWLRQ� IRU�PHQ� URVH� GXULQJ� WKH� HLJKWLHV
DQG�VOLJKWO\�GHFOLQHG�LQ�WKH�QLQHWLHV�

��� UDWHV�RI� UHWXUQ� WR�HGXFDWLRQ� IRU�ZRPHQ�GHFOLQHG� LQ� WKH� HLJKW�
LHV��URVH�IURP������WR�������%RQMRXU��������DQG�GHFOLQHG�DJDLQ
EHWZHHQ������DQG�������+	6��������

��� GLIIHUHQFHV� LQ� UDWHV� RI� UHWXUQ� WR� HGXFDWLRQ� EHWZHHQ�PHQ� DQG
ZRPHQ�KDYH�GHFOLQHG�VLQFH�WKH�HDUO\�HLJKWLHV��:KHUHDV�ZRPHQ
KDG� UHPDUNDEO\� KLJKHU� UDWHV� RI� UHWXUQ� WKDQ� PHQ� LQ� WKH� HDUO\
HLJKWLHV� UHWXUQV� ZHUH� YHU\� VLPLODU� RU� RQO\� VOLJKWO\� KLJKHU
WKURXJKRXW�WKH�QLQHWLHV�

*ROGHU� ������� LV� WKH� RQO\� DXWKRU� WR� DGG� D� WHUP� RI� \HDUV� RI
VFKRROLQJ� VTXDUHG� WR� WKH�ZDJH� IXQFWLRQ��:LWK� WKH� FRUUHVSRQGLQJ
FRHIILFLHQWV��PDUJLQDO� UDWHV� RI� UHWXUQ� WR� HGXFDWLRQ� FDQ�EH�GHULYHG��7KH
PDUJLQDO�UDWH�RI�UHWXUQ�WR�WKH���WK�\HDU�RI�VFKRROLQJ�²�ZKLFK�LV�WKH

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

6
,W KDV WR EH PHQWLRQHG� KRZHYHU� WKDW ZLWK WKH H[FHSWLRQ RI .XJOHU �������

DOO VWXGLHV DUH PDLQO\ EDVHG RQ WKH VDPH GDWD VRXUFH �6/)6��
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ILUVW� SRVW� FRPSXOVRU\� \HDU� LQ� 6ZLW]HUODQG� ²� DPRXQWV� WR� ������ LQ
WKH�ILUVW�HVWLPDWLRQ�VHWWLQJ�DQG�WR�������LQ�D�VHWWLQJ�ZLWK�DGGLWLRQDO
FRQWURO�YDULDEOHV�IRU�PHQ��)RU�WKH���WK�\HDU�RI�VFKRROLQJ�²�IRU�LQ�
VWDQFH�WKH� ODVW�\HDU�DW�XQLYHUVLW\�²�WKHUH�UHVXOWV�D�PDUJLQDO� UDWH�RI
UHWXUQ� RI� ������ DQG� ������ GHSHQGLQJ� RQ� WKH� QXPEHU� RI� FRQWURO
YDULDEOHV�LQFOXGHG�

'H� &RXORQ� �����D�E�� DQG� *ROGHU� ������� DV� ZHOO� DV� .XJOHU
�������ILQG�HYLGHQFH��WKDW�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�UHPDUNDEO\
GLIIHU�EHWZHHQ�6ZLVV�DQG� IRUHLJQ�ZRUNHUV��$OO� WKUHH� DXWKRUV� ILQG�
WKDW�UDWHV�RI�UHWXUQ�WR�VFKRROLQJ�DUH�ORZHU�IRU�WKH�IRUHLJQ�SRSXOD�
WLRQ�WKDQ�IRU�QDWLYHV��:LWK�D�IXUWKHU�DQDO\VLV�'H�&RXORQ�FDQ�VKRZ
WKDW� IRU�DOO� LPPLJUDQWV��HGXFDWLRQ�DFTXLUHG� LQ� WKHLU�KRPH�FRXQWU\
LV�OHVV�UHZDUGHG�WKDQ�HGXFDWLRQ�REWDLQHG�LQ�6ZLW]HUODQG��ZKLFK�RQ
WKH�RQH�KDQG�FRXOG�UHIOHFW�GLIIHUHQFHV�LQ�WKH�TXDOLW\�RI�WKH�HGXFD�
WLRQ�EHWZHHQ�FRXQWULHV�RU�VLPSO\�WKH�IDFW�WKDW�KXPDQ�FDSLWDO�LV�QRW
D�SHUIHFWO\�PRELOH�DVVHW�7

5.2 Rates of return to different educational degrees

6RPHZKDW� GLIIHUHQW�PHDVXUHV� RI� UDWHV� RI� UHWXUQ� WR� HGXFDWLRQ� DUH
JLYHQ�E\� 6KHOGRQ� ��������8QOLNH� WKH� DERYH� FLWHG� VWXGLHV�� KH� HVWL�
PDWHV� WKH� UDWH�RI� UHWXUQ� WR� D� FHUWDLQ� W\SH�RI� HGXFDWLRQ� FRPSDUHG
WR�WKH�QH[W�ORZHU�HGXFDWLRQDO�GHJUHH��1RW�FRUUHFWLQJ�IRU�VHOHFWLYLW\
ELDVHV�KH�ILQGV�UDWHV�RI�UHWXUQ�EHWZHHQ�²����DQG��������GHSHQGLQJ
RQ�WKH�W\SH�RI�WUDLQLQJ�8

&RUUHFWLQJ�IRU�WKH�ELDV�FDXVHG�E\�VHOI�VHOHFWLRQ�LQWR�WKH�H[�SRVW
REVHUYHG� W\SHV� RI� HGXFDWLRQ�� 6KHOGRQ� ILQGV� VXEVWDQWLDOO\� KLJKHU
UDWHV� RI� UHWXUQ� FRPSDUHG� WR� VWDQGDUG� HVWLPDWLRQV�� +LV� FRUUHFWHG
UDWHV�RI� UHWXUQ�DPRXQW� WR�����²��������GHSHQGLQJ�RQ� WKH� W\SH�RI
HGXFDWLRQ��7KH�GLUHFWLRQ�RI�WKH�VHOHFWLRQ�ELDV�VKRZV��WKDW�WKH�VHOI�
VHOHFWLRQ� SURFHVV� LV� HIILFLHQW� LQ� DOO� EXW� RQH� FDVH�� L�H��� WKDW� VHOI�
VHOHFWLRQ� OHDGV� WR� KLJKHU� UDWHV� RI� UHWXUQ� WR� HGXFDWLRQ� WKDQ� D� UDQ�
GRP�VHOHFWLRQ�SURFHVV�ZRXOG�

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

7
5DWHV RI UHWXUQ WR HGXFDWLRQ DEURDG �����²����� YV� �����²����� IRU HGXFD�

WLRQ LQ 6ZLW]HUODQG� GHSHQGLQJ RQ WKH UHJLRQ RI RULJLQ�
8

7KH UHVXOWV IRU KLJKHU YRFDWLRQDO FROOHJHV� XQLYHUVLW\ DQG XQLYHUVLW\ HQWUDQFH

FHUWLILFDWHV DUH EDVHG RQ D ZHDN GDWDEDVH �EHWZHHQ �� DQG �� REVHUYDWLRQV��

7KLV PLJKW SDUWO\ H[SODLQ WKH UDWKHU H[WUHPH UHVXOWV�
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7DEOH���� 3ULYDWH� UDWHV� RI� UHWXUQ� WR� GLIIHUHQW� OHYHOV� RI
HGXFDWLRQ�IRU�PHQ��LQ�SHU�FHQW�

6KHOGRQ ������

<HDU ������� �������

$SSUHQWLFHVKLS ���� \HDUV DIWHU

FRPSXOVRU\ VFKRROLQJ�

���� ����

+LJKHU YRFDWLRQDO FROOHJH �� \HDUV

DIWHU DSSUHQWLFHVKLS�

���� ����

+LJKHU EXVLQHVV RU WHFKQLFDO FROOHJH

�� \HDUV DIWHU DSSUHQWLFHVKLS�D
���� ����

8QLYHUVLW\ HQWUDQFH FHUWLILFDWH

�� \HDUV DIWHU FRPSXOVRU\ VFKRROLQJ�

���� ���

8QLYHUVLW\ �� \HDUV DIWHU XQLYHUVLW\

HQWUDQFH FHUWLILFDWH�
���E ����

1RWHV�  FRUUHFWHG IRU VHOI�VHOHFWLRQ ELDV
D 6LQFH ���� 8QLYHUVLWLHV RI $SSOLHG 6FLHQFH�
E &RUUHFWHG UHVXOW E\ UHSOLFDWLRQ�

7KH� UDWHV� RI� UHWXUQ� LQ�7DEOH� �� UHYHDO�� WKDW� UHWXUQV� WR� GLIIHUHQW
W\SHV�RI� HGXFDWLRQ� DUH� YHU\� KHWHURJHQHRXV��7KLV� KHWHURJHQHLW\� RI
UHWXUQV� LV� RYHUORRNHG�ZKHQ�PHDVXULQJ�KXPDQ� FDSLWDO� E\� \HDUV� RI
VFKRROLQJ�RQO\��EHFDXVH�WKH�VDPH�DPRXQW�RI�VFKRROLQJ�PLJKW�OHDG
WR� FRPSOHWHO\�GLIIHUHQW� UHWXUQV�GHSHQGLQJ�RQ� WKH� W\SH�RI� VFKRRO�
LQJ�

5.3 Returns to experience

7KH�FRHIILFLHQWV� DVVRFLDWHG�ZLWK�H[SHULHQFH�FDQ�DSSUR[LPDWHO\�EH
LQWHUSUHWHG� DV� WKH� UHWXUQ� WR� RQ�WKH�MRE� WUDLQLQJ�� 7KH� GLVSRVDEOH
HVWLPDWHV� IRU�6ZLW]HUODQG��ZLWK� WKH� H[FHSWLRQ�RI� VRPH� VPDOO� VXE�
SRSXODWLRQV�� VKRZ� WKH�FRPPRQO\� IRXQG�SDWWHUQ�RI�GHFUHDVLQJ� UH�
WXUQV� WR� H[SHULHQFH�� L�H��� WKH� FRHIILFLHQW� RI� (;3� LV� VLJQLILFDQWO\
SRVLWLYH�� WKDW� RI�(;3�� VLJQLILFDQW� DQG� QHJDWLYH�� 7DEOHV� �D²H� JLYH
DQ�RYHUYLHZ�RI� WKH� FRHIILFLHQWV� DVVRFLDWHG�ZLWK� \HDUV�RI�SRWHQWLDO
DQG� DSSUR[LPDWHG� ODERXU� PDUNHW� H[SHULHQFH�� $JDLQ� ZDJH� HTXD�
WLRQV�ZLWKRXW� RU� ZLWK� RQO\� D� IHZ� DGGLWLRQDO� FRQWURO� YDULDEOHV� DUH
FDOOHG� ¶VWDQGDUG·�� ZKHUHDV� HTXDWLRQV� ZLWK� PRUH� WKDQ� WKUHH� DGGL�
WLRQDO�FRQWURO�YDULDEOHV�DUH�FDOOHG�¶H[WHQGHG·�
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7DEOH��D�� 6WDQGDUG� ZDJH� HTXDWLRQV�� FRHIILFLHQWV� IRU� H[�
SHULHQFH�DJH

([SHULHQFH �DJH ([S� � DJH VT� ×����

<HDU )HPDOHV 0DOHV $OO )HPDOHV 0DOHV $OO

.XJOHU ������ ������� ����� ����� � ������ ������ �
'	( ������ ���� ����� ����� � ������ ������ �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

*ROGHU ������ ���� � ����� � � ������ �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

1RWHV�  DJH DQG DJH� LQVWHDG RI H[S DQG H[S�
 H[S  DSSUR[LPDWHG E\ H[SHULHQFH ZLWKRXW D EUHDN RI � PRQWKV

7DEOH��E�� ([WHQGHG�ZDJH� HTXDWLRQV�� FRHIILFLHQWV� IRU� H[�
SHULHQFH�DJH

([SHULHQFH �DJH ([S� � DJH VT� ×����

<HDU )HPDOHV 0DOHV $OO )HPDOHV 0DOHV $OO

)HUUR�/X]]L ������ ���� ����� ����� ����� ������ ������ ������
)HUUR�/X]]L ������� ���� ����� ����� ����� ������ ������ ������

'	( ������ ���� ����� ����� � ������ ������ �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

%RQMRXU ������ ���� ����� ����� � ����� ����� �

)/	6 ������ ���� ����� ����� � ������ ������ �

)/	6 ������ ���� ����� ����� � ������ ������ �

*ROGHU ������ ���� � ����� � � ������ �

+	6 �����D� ���� � ����� � � ������ �

+	6 �����D� ���� � ����� � � ������ �

&XUWL ������ ����� � � ����� � � ������

&XUWL ������� ����� � � ����� � � ������

1RWHV�  DJH DQG DJH� LQVWHDG RI H[S DQG H[S�
 H[S  DSSUR[LPDWHG E\ H[SHULHQFH ZLWKRXW D EUHDN RI � PRQWKV�
� (VWLPDWLRQ VHWWLQJ ZLWK PRUH DGGLWLRQDO FRQWURO YDULDEOHV�

7DEOH��F�� 6WDQGDUG� ZDJH� HTXDWLRQV� FRUUHFWHG� IRU� VHOHF�
WLRQ�ELDVHV��FRHIILFLHQWV�IRU�H[SHULHQFH�DJH

([SHULHQFH �DJH ([S� � DJH VT� ×����

<HDU )HPDOHV 0DOHV $OO )HPDOHV 0DOHV $OO

.XJOHU ������ ������� ������ ����� � ����� ������ �
'	( ������ ���� ����� � � ������ � �

%RQMRXU ������ ���� ����� � � ����� � �

%RQMRXU ������ ���� ����� � � ����� � �

%RQMRXU ������ ���� ����� � � ����� � �

1RWH�  DJH DQG DJH� LQVWHDG RI H[S DQG H[S�
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7DEOH��G�� ([WHQGHG�ZDJH� HTXDWLRQV� FRUUHFWHG� IRU� VHOHF�
WLRQ�ELDVHV��FRHIILFLHQWV�IRU�H[SHULHQFH�DJH

([SHULHQFH �DJH ([S� � DJH VT� ×����

<HDU )HPDOHV 0DOHV $OO )HPDOHV 0DOHV $OO

'	( ������ ���� ����� � � ������ � �
'H &RXORQ �����D� ���� � ����� � � ����� �

+	6 �����D� ���� ����� � � ������ � �

+	6 �����D� ���� ����� � � ������ � �

%RQMRXU ������ ���� ����� � � ����� � �

%RQMRXU ������ ���� ����� � � ����� � �

%RQMRXU ������ ���� ����� � � ����� � �

1RWH�  DJH DQG DJH� LQVWHDG RI H[S DQG H[S�

7DEOH��H�� ([WHQGHG�ZDJH�HTXDWLRQV�ZLWK�HQGRJHQLVDWLRQ
RI�H[SHULHQFH��FRHIILFLHQWV�IRU�H[SHULHQFH�DJH

([SHULHQFH �DJH ([S� � DJH VT� ×����

)HPDOHV 0DOHV )HPDOHV 0DOHV

<HDU H[S DJH H[S H[S VT DJH VT H[S VT

%RQMRXU ������ ���� ����� ����� � � ������ �

%RQMRXU ������ ���� ����� ����� � � ������ �

%RQMRXU ������ ���� ����� � ����� ������ � ������

+	6 �����D� ���� ����� ����� � � ������ �

+	6 �����D� ���� ����� ����� � � ������ �

1RWHV�  VLPXOWDQHRXV PRGHO HVWLPDWHG E\ 7ZR 6WDJH /HDVW 6TXDUHV ��6/6��

XVLQJ DJH� DSSUR[LPDWHG H[S DQG H[S�

 VLPXOWDQHRXV PRGHO HVWLPDWHG E\ 7KUHH 6WDJH /HDVW 6TXDUHV

��6/6�� XVLQJ DJH� DSSUR[LPDWHG H[S DQG H[S�

 H[WHQGHG ZDJH HTXDWLRQ ZLWK LQVWUXPHQWHG H[SHULHQFH DQG H[SHUL�

HQFH VTXDUHG �,9�� XVLQJ DSSUR[LPDWHG H[S DQG H[S�

$QDO\VLV�DQG�FRPSDULVRQ�RI�UHVXOWV�UHYHDO��WKDW����

��� WKH� UHWXUQV� RQ� ODERXU� PDUNHW� H[SHULHQFH� DUH� TXLWH� UREXVW
DFURVV� GLIIHUHQW� VWXGLHV� LQ� 6ZLW]HUODQG��:LWK� YHU\� IHZ� H[FHS�
WLRQV� DOO� DXWKRUV� ILQG� KLJKO\� VLJQLILFDQW� FRHIILFLHQWV� ZLWK� WKH
H[SHFWHG�VLJQV��L�H��SRVLWLYH�FRHIILFLHQW�IRU�H[SHULHQFH��QHJDWLYH
IRU�H[SHULHQFH�VTXDUHG��

��� UHWXUQV� WR� H[SHULHQFH� DUH� JHQHUDOO\� ORZHU� IRU�ZRPHQ� WKDQ� IRU
PHQ� �L�H�� DJH�HDUQLQJV� SURILOHV� DUH� IODWWHU� IRU�ZRPHQ� WKDQ� IRU
PHQ��
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��� ZRPHQ� UHDFK� WKH� PD[LPXP� RI� WKHLU� ZDJH� SURILOH� HDUOLHU� LQ
WKHLU�FDUHHU�WKDQ�PHQ�

��� UHWXUQV� WR� H[SHULHQFH� DUH� ORZHU� IRU� IRUHLJQ� ZRUNHUV�� ([SHUL�
HQFH�DFTXLUHG�LQ�WKHLU�FRXQWU\�RI�RULJLQ�LV�OHVV�UHZDUGHG�LQ�WKH
6ZLVV�ODERXU�PDUNHW�WKDQ�H[SHULHQFH�REWDLQHG�LQ�6ZLW]HUODQG�9

��� FRUUHFWLQJ� IRU� WKH� VHOHFWLRQ� ELDV� RI� ZRPHQ·V� ODERXU� PDUNHW
SDUWLFLSDWLRQ� VOLJKWO\� ORZHUV� WKH� UHWXUQV� WR� H[SHULHQFH� DQG
VKLIWV�WKH�PD[LPXP�RI�IHPDOH�ZDJH�SURILOHV�WR�WKH�ULJKW�

��� WKH�LQFOXVLRQ�RI�DGGLWLRQDO�FRQWURO�YDULDEOHV�ORZHUV�WKH�UHWXUQV
WR�H[SHULHQFH�VOLJKWO\�

��� UHWXUQV� WR�H[SHULHQFH�VHHP�WR�KDYH�GHFUHDVHG� IRU�ZRPHQ�DQG
LQFUHDVHG�IRU�PHQ�WKURXJKRXW�WKH�QLQHWLHV�

��� LQ�WKH�FDVH�RI�ZRPHQ·V�ZDJH�IXQFWLRQV�H[SHULHQFH� LV�DQ�HQGRJH�
QRXV�ULJKW�KDQG�YDULDEOH��,Q�D�VLPXOWDQHRXV�HVWLPDWLRQ�RI�D�0LQ�
FHU�ZDJH�IXQFWLRQ�H[SHULHQFH��DJH�DQG�DJH�VTXDUHG�KDYH�D�VLJQLIL�
FDQW� LQIOXHQFH��$V�FRPSDUHG� WR�D� OHDVW�VTXDUHV�HVWLPDWLRQ�RI� WKH
VDPH�VSHFLILFDWLRQ�WKH�HQGRJHQLVDWLRQ�RI�H[SHULHQFH�LQFUHDVHV�WKH
UDWH�RI�UHWXUQ�WR�H[SHULHQFH�ZKLOH�WKH�FRHIILFLHQWV�RI�DJH�DQG�DJH
VTXDUHG�UHPDLQ�XQFKDQJHG�DQG�TXLWH�KLJK�

��� LQVWUXPHQWLQJ� H[SHULHQFH� DQG� H[SHULHQFH� VTXDUHG� LQ� D�0LQFHU
ZDJH�HTXDWLRQ�PRUH�WKDQ�GRXEOHV�WKH�UHWXUQV�WR�H[SHULHQFH�IRU
ZRPHQ� DQG� LQFUHDVHV� WKHP� VLJQLILFDQWO\� IRU� PHQ�� $GGLWLRQDO
MRE�UHODWHG�YDULDEOHV��RQ� WKH�RWKHU�KDQG�� ORVH�SDUW� �PDQDJHULDO
SRVLWLRQ�� VL]H� RI� WKH� ILUP�� RU� DOO� �WHQXUH�� RI� WKHLU� H[SODQDWRU\
SRZHU�

5.4 Returns to tenure

7DEOH���JLYHV�DQ�RYHUYLHZ�RI� WKH�HVWLPDWHG�FRHIILFLHQWV�RI� WHQXUH
LQ�GLIIHUHQW�VWXGLHV��7HQXUH�FDQ�EH� WDNHQ�DV�D�SUR[\�IRU� ILUP�VSH�
FLILF� KXPDQ� FDSLWDO� DQG� LV� WKHUHIRUH� RI� LQWHUHVW� KHUH��2Q� DYHUDJH
PHQ� LQ�6ZLW]HUODQG�KDYH� D� WHQXUH�RI� ��� DQG�ZRPHQ�RI� DURXQG� �
\HDUV��%RQMRXU��������

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

9
&RHIILFLHQWV RI ������²������ IRU H[SHULHQFH REWDLQHG EHIRUH LPPLJUDWLRQ

DQG ������²������ IRU H[SHULHQFH REWDLQHG LQ 6ZLW]HUODQG� GHSHQGLQJ RQ

WKH UHJLRQ RI RULJLQ�
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7DEOH���� ([WHQGHG�ZDJH�HTXDWLRQV��FRHIILFLHQWV�IRU�WHQXUH

7HQXUH � 7HQXUH VT�×���� ���

<HDU )HPDOHV 0DOHV $OO

)HUUR�/X]]L ������ ���� ������������ ������������ ������������

)HUUR�/X]]L ������� ���� ������������ ������������ ������������

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

%RQMRXU ������ ���� ����� ����� �

)/	6 ������ ���� ����� ����� �

)/	6 ������ ���� ����� ����� �

+	6 �����D� ���� ����� ����� �

+	6 �����D� ���� ����� ����� �

1RWH� � (VWLPDWLRQ VHWWLQJ ZLWK PRUH DGGLWLRQDO FRQWURO YDULDEOHV�

$OO�DXWKRUV�ZKR�LQFOXGH�WKH�YDULDEOH�LQ�WKHLU�VHWWLQJ��ILQG�VLJQLIL�
FDQW� DQG�SRVLWLYH� HIIHFWV� RI� WHQXUH� RQ�ZDJHV�� 7KH� HVWLPDWLRQV� RI
)HUUR�/X]]L���������PRUHRYHU��UHYHDO�WKDW�WKH�UHWXUQV�WR�WHQXUH�DUH
GHFUHDVLQJ��&XUWL� ��������XVLQJ� WZR�GXPP\�YDULDEOHV�� DOVR� ILQGV�D
VLJQLILFDQW�SRVLWLYH�HIIHFW�RI�WHQXUH�RQ�ZDJHV�

5.5 Returns to training

$�GXPP\�YDULDEOH� IRU� SHRSOH�ZKR�KDG�RQ�WKH�MRE�RU� RII�WKH�MRE
WUDLQLQJ� LQ� WKH� ODVW� ��� PRQWKV� LV� LQFOXGHG� LQ� WKH� HVWLPDWLRQ� RI
*ROGHU� �������� +H� ILQGV� WKDW� PHQ� ZLWK� WUDLQLQJ� HDUQ� DERXW� ��
PRUH� WKDQ� RWKHUV�� LQGLFDWLQJ� WKDW� KXPDQ� FDSLWDO� REWDLQHG� E\
WUDLQLQJ� LV� SRVLWLYHO\� UHZDUGHG� RQ� WKH� ODERXU� PDUNHW� LQ� 6ZLW]HU�
ODQG�� &XUWL� ������� ILQGV� WKDW� WKH� SUREDELOLW\� IRU� XQHPSOR\HG� WR
UHLQWHJUDWH�LQWR�WKH�ODERXU�PDUNHW�SRVLWLYHO\�GHSHQGV�RQ�WUDLQLQJ�

6 Discussion of the disposable results

,Q� 6ZLW]HUODQG� IURP� ����� RQZDUGV�PDQ\� HVWLPDWLRQV� RI� UDWHV� RI
UHWXUQ� WR� HGXFDWLRQ� KDYH� EHHQ� FDUULHG� RXW�� 0RVW� UHVHDUFK�� KRZ�
HYHU�� KDV� IRFXVHG� RQ� ZDJH� GLVFULPLQDWLRQ� RI� FHUWDLQ� VXE�
SRSXODWLRQV� �L�H�� PHQ�ZRPHQ�� IRUHLJQHUV�� XQHPSOR\HG��� 1HYHU�
WKHOHVV�WKH�VWXGLHV�FRQWDLQ�LQWHUHVWLQJ�LQIRUPDWLRQ�DOVR�RQ�UDWHV�RI
UHWXUQ�WR�KXPDQ�FDSLWDO�
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$OO� HVWLPDWLRQV� FRQILUP� WKH� VWDQGDUG� KXPDQ� FDSLWDO� WKHRU\� K\�
SRWKHVLV�� WKDW� DQ� DGGLWLRQDO� \HDU� RI� VFKRROLQJ� FDXVHV� VLJQLILFDQWO\
SRVLWLYH� UHWXUQV��([SHULHQFH� LQ�DOPRVW� DOO� HVWLPDWHV� OHDGV� WR�SRVL�
WLYH�EXW�GHFUHDVLQJ�UHWXUQV��ZKLFK�FRQILUPV�WKH�K\SRWKHVLV�RI�FRQ�
FDYH� DJH�HDUQLQJV� SURILOHV�� )XUWKHUPRUH�� WKH� IROORZLQJ� UHVXOWV
VHHP�WR�EH�TXLWH�VWDEOH�DFURVV�VWXGLHV�

��� :RPHQ� KDYH� VOLJKWO\� KLJKHU� UHWXUQV� WR� HGXFDWLRQ� WKDQ� PHQ�
EXW�FOHDUO\�ORZHU�UHWXUQV�WR�SRWHQWLDO�ODERXU�PDUNHW�H[SHULHQFH�
&RQVHTXHQWO\� WKH� DJH�HDUQLQJV� SURILOHV� DUH� PXFK� IODWWHU� IRU
ZRPHQ�WKDQ�IRU�PHQ��7KLV�ILQGLQJ�UHIOHFWV�GLIIHUHQFHV�LQ�W\SL�
FDO�SURIHVVLRQDO�FDUHHUV�RI�PHQ�DQG�ZRPHQ�

��� )RUHLJQ�ZRUNHUV�KDYH� VLJQLILFDQWO\� ORZHU� UHWXUQV� WR� HGXFDWLRQ� DV
ZHOO�DV�WR�H[SHULHQFH��,W�FDQ�IXUWKHUPRUH�EH�VKRZQ��WKDW�HGXFDWLRQ
DQG�H[SHULHQFH�REWDLQHG�E\� IRUHLJQHUV� LQ� WKHLU� FRXQWU\�RI� RULJLQ
DUH� OHVV�UHZDUGHG�LQ�WKH�6ZLVV� ODERXU�PDUNHW�WKDQ�HGXFDWLRQ�DQG
H[SHULHQFH�REWDLQHG�LQ�6ZLW]HUODQG��*LYHQ�WKH�KLJK�SHUFHQWDJH�RI
IRUHLJQHUV� LQ�6ZLW]HUODQG��DERXW�����RI� WKH�ZRUNIRUFH��� WKH�GLV�
WLQFWLRQ� EHWZHHQ� IRUHLJQHUV� DQG� QDWLYHV� LV� RI� SDUWLFXODU� LPSRU�
WDQFH�DOVR�LQ�WKH�FRQWH[W�RI�UHWXUQV�WR�HGXFDWLRQ�

��� 7KH� LQFOXVLRQ�RI� DGGLWLRQDO� FRQWURO� YDULDEOHV� UHGXFHV� WKH� HVWL�
PDWHG�UHWXUQV�WR�VFKRROLQJ�DV�ZHOO�DV�WR�H[SHULHQFH�

��� &RUUHFWLRQ�IRU�VHOHFWLYLW\�ELDVHV�RI�ODERXU�PDUNHW�SDUWLFLSDWLRQ
ORZHUV�WKH�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�IRU�ZRPHQ��ZKHUHDV�WKH
UHWXUQV�WR�H[SHULHQFH�DUH�RQO\�PDUJLQDOO\�LQIOXHQFHG�

��� 7KHUH�LV�HPSLULFDO�HYLGHQFH�WKDW� LQ�WKH�FDVH�RI�ZRPHQ�H[SHUL�
HQFH�LV�DQ�HQGRJHQRXV�YDULDEOH��$V�FRPSDUHG�WR�D�OHDVW�VTXDUHV
HVWLPDWLRQ�WKH�HQGRJHQLVDWLRQ�RI�H[SHULHQFH� LQFUHDVHV�WKH�UDWH
RI� UHWXUQ� WR� H[SHULHQFH�ZKLOH� WKH� FRHIILFLHQWV� RI� DJH� DQG� DJH
VTXDUHG�VWLOO�H[HUW�D�VLJQLILFDQW�DQG�XQFKDQJHG�LQIOXHQFH��(VWL�
PDWLQJ�ZDJH�IXQFWLRQV�E\� LQVWUXPHQWLQJ�H[SHULHQFH�DQG�H[SH�
ULHQFH�VTXDUHG�PRUH�WKDQ�GRXEOHV�WKH�UHWXUQV�WR�H[SHULHQFH�IRU
ZRPHQ�DQG�LQFUHDVHV�WKHP�VLJQLILFDQWO\�IRU�PHQ�

(YHQ�WKRXJK�ZH�KDYH�OHDUQHG�TXLWH�D�ORW�DERXW�UDWHV�RI�UHWXUQ�WR
HGXFDWLRQ�LQ�6ZLW]HUODQG��PDQ\�TXHVWLRQV�UHPDLQ�RSHQ�

,Q�JHQHUDO�UHVHDUFK�WKDW�H[SOLFLWO\�LQYHVWLJDWHV�UHWXUQV�WR�KXPDQ
FDSLWDO�LV�UDWKHU�VFDUFH�LQ�6ZLW]HUODQG��0RVW�UHVHDUFK�VR�IDU�KDV�IR�
FXVHG�RQ�ZDJH�GLVFULPLQDWLRQ��4XHVWLRQV�UHODWLQJ�WR�WKH�ILQDQFLQJ
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RI� HGXFDWLRQ�KDYH�EHHQ�RQO\� UDUHO\� DGGUHVVHG��2QH�RI� WKH� H[FHS�
WLRQV� LV� 6KHOGRQ� ������� ZKR� KDV� HVWLPDWHG� UHWXUQV� WR� GLIIHUHQW
HGXFDWLRQDO� GHJUHHV��0RUHRYHU��:ROWHU� ��������:HEHU� ������� DQG
:ROWHU�DQG�:HEHU��������KDYH�HVWLPDWHG�SULYDWH�UDWHV�RI�UHWXUQ�WR
HGXFDWLRQDO� OHYHOV� ZLWK� WKH� KHOS� RI� WKH� VR�FDOOHG� FRVW�EHQHILW� DS�
SURDFK��IRU�D�GHVFULSWLRQ�RI�WKH�PHWKRG�DQG�UHVXOWV��VHH�DSSHQGL[��

8QIRUWXQDWHO\�PLFUR�GDWD�IRU�WKH�ODERXU�PDUNHW�LQ�6ZLW]HUODQG�DUH
DYDLODEOH� RQO\� VLQFH� ������ 7KHUH� LV� EXW� RQH� GDWD� VHW� WKDW� FRYHUV
���������ZKLFK�DOORZV�HDUQLQJV�IXQFWLRQV�WR�EH�HVWLPDWHG��2QO\�IHZ
VWXGLHV� FRQWDLQ� LQWHU�WHPSRUDOO\� FRPSDUDEOH� UHVXOWV�� &RPSDULVRQV
EHWZHHQ�GLIIHUHQW�VWXGLHV�DQG�\HDUV�DUH�YHU\�GLIILFXOW��VLQFH�WKH�VSHFL�
ILFDWLRQ�RI� WKH�HDUQLQJV� IXQFWLRQ� DV�ZHOO� DV� WKH�REVHUYHG�SRSXODWLRQ
YDU\�UHPDUNDEO\��0RUH�UHVHDUFK�LV�WKHUHIRUH�FHUWDLQO\�QHHGHG�LQ�RUGHU
WR�JDLQ�LQVLJKW�LQWR�WKH�HYROXWLRQ�RI�UDWHV�RI�UHWXUQ�RYHU�WLPH��DW�OHDVW
LQ�WKH�QLQHWLHV�

&RQFHUQLQJ� WKH� LQFOXVLRQ�RI�FRQWURO�YDULDEOHV�ZH�GR�NQRZ� WKDW
WKH\�KDYH�DQ� LPSDFW�RQ�WKH�HVWLPDWHV�RI�UDWHV�RI� UHWXUQ��0RUH�UH�
VHDUFK�� KRZHYHU�� LV� QHHGHG� WR� ILQG� RXW� ZKLFK� W\SHV� RI� YDULDEOHV
KDYH�WKH�VWURQJHVW�LPSDFW�RQ�UHWXUQV�WR�KXPDQ�FDSLWDO�

1RQH� RI� WKH� UHYLHZHG� VWXGLHV� KDV� WDNHQ� LQWR� DFFRXQW� LQFRPH
WD[HV�� :ROWHU� DQG� :HEHU� ������� VKRZ� WKDW� WKH� SURJUHVVLYH� WD[
V\VWHP� LQ�6ZLW]HUODQG� LV� D� QRQ�QHJOLJLEOH� IDFWRU� LQ� WKH� HVWLPDWLRQ
RI�SULYDWH�UDWHV�RI�UHWXUQ�

7KH�HIIHFWV�RI�DQ�HQGRJHQLVDWLRQ�RI�H[SHULHQFH�DQG�HGXFDWLRQDO
GHFLVLRQV�VKRXOG�EH�IXUWKHU�DQDO\VHG��7KHUH�LV�HYLGHQFH�VXJJHVWLQJ
WKDW� HQGRJHQHLW\� RI� ULJKW�KDQG� YDULDEOHV� OLNH� H[SHULHQFH� DQG
VFKRROLQJ�FDQ�DOWHU�UHWXUQV�VXEVWDQWLDOO\�

,Q�RUGHU� WR� OHDUQ�PRUH� DERXW� SULYDWH� UDWHV� RI� UHWXUQ� WR� KXPDQ
FDSLWDO� LQ� 6ZLW]HUODQG�� LW�ZLOO� EH� LPSRUWDQW� WR� H[DPLQH� V\VWHPDWL�
FDOO\� WKH� LQIOXHQFH� RI� GLIIHUHQW� PRGHO� VSHFLILFDWLRQV� RQ� SULYDWH
UDWHV�RI� UHWXUQ��0RUHRYHU�� LQVWLWXWLRQDO� IDFWRUV� DV� IRU� LQVWDQFH� WKH
RUJDQLVDWLRQ�DQG�ILQDQFLQJ�RI�WKH�HGXFDWLRQDO�V\VWHP�DV�ZHOO�DV�WKH
QDWXUH�RI�WKH�WD[�V\VWHP��KDYH�WR�EH�WDNHQ�H[SOLFLWO\� LQWR�DFFRXQW�
3DUWLFXODU� DWWHQWLRQ� KDV� WR� EH� JLYHQ� WR� GLIIHUHQW� VXE�JURXSV� OLNH
PHQ�DQG�ZRPHQ�RU�IRUHLJQ�ZRUNHUV�
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Appendix

The Cost-Benefit Approach

$Q�DOWHUQDWLYH�PHWKRG�WR�HVWLPDWH�SULYDWH�UDWHV�RI�UHWXUQ�WR�HGXFD�
WLRQ� WKDW� FDQ� EH� IRXQG� LQ� WKH� OLWHUDWXUH� LV� WKH� VR�FDOOHG�&RVW�%HQHILW
$SSURDFK�� GHVFULEHG� LQ� 3VDFKDURSRXORV� ������� DQG� $OVDODP� DQG
&RQOH\� ��������)LJXUH�$��VKRZV� D� VLPSOH� FRVW�EHQHILW�PRGHO� IRU� D
W\SH�RI�HGXFDWLRQ�WKDW�OHDGV�WR�TXDOLILFDWLRQ�OHYHO�K��7UDLQLQJ�VWDUWV�DW
SRLQW���DQG�ODVWV�6

K
�\HDUV��6

K
�LV�WKH�SRLQW�DW�ZKLFK�WKH�LQGLYLGXDO�EH�

JLQV�SURIHVVLRQDO�DFWLYLWLHV� LQ� WKH� ODERXU�PDUNHW�� ,Q� WKH�HGXFDWLRQDO
SHULRG��WKHUH�DUH�GLUHFW�FRVWV��&

K
��ZKLFK�LQFOXGH�DOO�H[SHQGLWXUHV�WKDW

UHODWH� WR� HGXFDWLRQ�� 7KHUH� DUH�� KRZHYHU�� DOVR� LQGLUHFW� FRVWV� WR� EH
WDNHQ� LQWR� DFFRXQW�� LQ� WKH� IRUP� RI� ORVW� HDUQLQJV�� ,Q� WKH� OLWHUDWXUH
WKHVH�DUH�XVXDOO\�DVVHVVHG�DV�WKH�HIIHFWLYH�HDUQLQJV�E\�SHUVRQV�RI�WKH
VDPH�DJH�DW�WKH�HGXFDWLRQDO�OHYHO�MXVW�EHORZ��:

K��
���7KH�DFWXDO�ZDJH

GLIIHUHQFH�EHWZHHQ�SHUVRQV�RI�GLIIHUHQW�TXDOLILFDWLRQ�OHYHOV��:
K
²�:

K��
�

LV�UHJDUGHG�DV�D�ZDJH�DGYDQWDJH�GHWHUPLQHG�E\�HGXFDWLRQ��:DJH�DG�
YDQWDJHV�DUH�REWDLQHG� IURP�WKH�EHJLQQLQJ�RI�SURIHVVLRQDO� DFWLYLWLHV
�6

K
��DQG�ODVW�WR�WKH�DJH�RI�UHWLUHPHQW��3��

)LJXUH�$��� 7KH�FRVW�EHQHILW�PRGHO

6RXUFH� 3VDFKDURSRXORV ������ S� ����

,QFRPH

'LUHFW�FRVWV
6K 3

� � �
� � �

�
���
�
��� W

:K

:K��

�
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7KHUH�DUH�D�QXPEHU�RI�ZD\V�LQ�ZKLFK�WR�HYDOXDWH�LQIRUPDWLRQ�DERXW
WKH�FRVWV�DQG�EHQHILWV�IURP�HGXFDWLRQ��5DWH�RI�UHWXUQ�DQDO\VLV�LV�D�ZD\�RI
GHWHUPLQLQJ� WKH� UDWH� U� DW� ZKLFK� GLVFRXQWHG� FRVWV� DQG� GLVFRXQWHG
HDUQLQJV�FDQFHO�HDFK�RWKHU�RXW��7KH�FRUUHVSRQGLQJ�HTXDWLRQ�LV�JLYHQ
LQ��HTXDWLRQ��$���LQ�GLVFUHWH�IRUP��7KH�VR�FDOOHG�LQWHUQDO�UDWH�U�FRUUH�
VSRQGV�WR�WKH�DYHUDJH�LQWHUHVW�RQ�FDSLWDO�LQYHVWHG�LQ�HGXFDWLRQ��,I�WKH
LQWHUQDO�UDWH�LV�KLJKHU�WKDQ�WKH�UDWH�RI�UHWXUQ�RI�DOWHUQDWLYH�LQYHVWPHQW
SURMHFWV��WKHQ�WKH�HGXFDWLRQ�PD\�EH�FRQVLGHUHG�DV�SURILWDEOH�
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thh
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−
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7KH�SUHVHQW�YDOXH�PHWKRG�LV�EDVHG�RQ�FRPSDULVRQV�EHWZHHQ�WKH�GLV�
FRXQWHG� OLIH�WLPH� LQFRPHV� RI� LQGLYLGXDOV� ZLWK� GLIIHUHQW� OHYHOV� RI
HGXFDWLRQDO�DWWDLQPHQW��7KH�GLVFRXQW�UDWH� L�HQWHUV�WKH�FDOFXODWLRQ�DV
DQ�H[RJHQRXV�PHDVXUH�RI�WKH�DOWHUQDWLYH�UDWH�RI�UHWXUQ��(GXFDWLRQDO
LQYHVWPHQWV� WKDW� LQFUHDVH� WKH�SUHVHQW�YDOXH�RI� WKH� OLIH�WLPH� LQFRPH
PD\�EH�FRQVLGHUHG�SURILWDEOH��(TXDWLRQ��$���VKRZV�KRZ�WR�FDOFXODWH
WKH�QHW�SUHVHQW�YDOXH�RQ�DQ�LQYHVWPHQW�LQ�HGXFDWLRQ�RQ�OHYHO�K�
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Estimations for Switzerland

:ROWHU� ������� KDV� IRU� WKH� ILUVW� WLPH� LQ� 6ZLW]HUODQG� XVHG� D� FRVW�
EHQHILW�DSSURDFK�WR�FDOFXODWH�QHW�SUHVHQW�YDOXHV�RI�OLIHWLPH�HDUQLQJV
IRU� SHRSOH� ZLWK� GLIIHUHQW� HGXFDWLRQDO� DWWDLQPHQWV�� %HVLGHV� DJH�
HDUQLQJV�SURILOHV�DQG�GLUHFW�HGXFDWLRQ�FRVWV��KH�DOVR�WDNHV�H[SOLFLWO\
LQWR�DFFRXQW�WD[HV�DQG�D�VSHFLDO�ULVN�SUHPLXP�IRU�WKH�ULVN�RI�GURSSLQJ�RXW
RI�VFKRRO��+LV�DUJXPHQW�WR�LQFOXGH�WKH�ODWWHU�LV�WKH�IROORZLQJ��DV�ZLWK
DQ\� W\SH� RI� LQYHVWPHQW� VR� ZLWK� LQYHVWPHQWV� LQ� RQH·V� RZQ� KXPDQ
FDSLWDO�� FRPSHQVDWLRQ� VKRXOG� EH� DOORZHG� IRU� WKH� ULVN� RI� IDLOXUH�� LQ
WKH� IRUP� RI� D� ULVN� SUHPLXP�� 7KH� PHWKRG� RI� FDOFXODWLQJ� WKH� ULVN
SUHPLXP�SURSRVHG�E\�:ROWHU� DVVXPHV� WKDW� WKH� FDSLWDO� LQYHVWHG�� LQ
WKH�IRUP�RI�GLUHFW�DQG�LQGLUHFW�FRVWV�� LV� ORVW�ZKHQ�VWXGLHV�DUH�LQWHU�
UXSWHG��7KH� ORVV�SUREDELOLW\� LV�HVWLPDWHG� LQ�WHUPV�RI�GURS�RXW�TXR�
WDV��$Q�DVVXPSWLRQ�LV�DOVR�PDGH�WKDW�GURSSLQJ�RXW�RI�VFKRRO�RFFXUV
RQ�DYHUDJH�KDOI�ZD\�WKURXJK�WKH�FRXUVH�RI�VWXGLHV�
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:ROWHU� DQG�:HEHU� �������KDYH�XVHG� WKH� VDPH�NLQG�RI� DQDO\VLV� WR
FDOFXODWH�SULYDWH�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ��VHH�HTXDWLRQ�$����7DN�
LQJ� LQWR� DFFRXQW� LQFRPH� WD[HV�� GLUHFW� HGXFDWLRQDO� FRVWV�� WKH� ULVN� RI
GURSSLQJ�RXW�RI�VFKRRO�DQG�WKH�XQHPSOR\PHQW�SUREDELOLW\�� WKH\�FDO�
FXODWH�UDWHV�RI�UHWXUQ�DV�ZHOO�DV�QHW�SUHVHQW�YDOXHV�RI�OLIHWLPH�HDUQLQJV
IRU�PHQ�DQG�ZRPHQ�ZLWK�GLIIHUHQW�W\SHV�RI�HGXFDWLRQ�

7KH� HVWLPDWLRQV�RI�:HEHU� ������� DQG�:ROWHU� DQG�:HEHU� ������
DUH�EDVHG�RQ�D�UHODWLYHO\�QHZ�GDWD�VRXUFH��7KH�:DJH�6WUXFWXUH�6XUYH\
�:66��RIIHUV�D�YHU\�SUHFLVH�DQG�GHWDLOHG�SLFWXUH�RI� WKH�ZDJH� VWUXF�
WXUH�LQ�6ZLW]HUODQG��)URP������RQ��������ILUPV�SURYLGH�LQIRUPDWLRQ
RQ�ZDJHV�DQG�LQGLYLGXDO�FKDUDFWHULVWLFV�RI�DERXW���������HPSOR\HHV
HYHU\�WZR�\HDUV��:ROWHU��������KDV�XVHG�D�SLORW�VXUYH\�RI�WKH�:66�
ZKLFK�ZDV�FDUULHG�RXW�LQ�WKH�FDQWRQ�RI�*HQHYD�

7DEOH�$�� VXPPDULVHV� WKH� HVWLPDWHV�RI�SULYDWH� UHWXUQV�REWDLQHG
E\� WKH�FRVW�EHQHILW� DSSURDFK��7KH� ILJXUHV� LQGLFDWH� UDWHV�RI� UHWXUQ
WR�D�FHUWDLQ�W\SH�RI�HGXFDWLRQ��FRPSDUHG�WR�WKH�QH[W�ORZHU�HGXFD�
WLRQDO�GHJUHH�

7DEOH�$��� 3ULYDWH� UDWHV� RI� UHWXUQ� WR� GLIIHUHQW� OHYHOV� RI
HGXFDWLRQ��LQ�SHU�FHQW�

:ROWHU

������D
:HEHU

������

:ROWHU DQG

:HEHU ������

<HDU ���� ���� ����

$OO 0HQ :RPHQ 0HQ :RPHQ

$SSUHQWLFHVKLS ���� \HDUV DIWHU

FRPSXOVRU\ VFKRROLQJ�

���� ��� ���� ��� ����

+LJKHU YRFDWLRQDO FROOHJH

�� \HDUV DIWHU DSSUHQWLFHVKLS�

���� ��� ��� ��� ���

+LJKHU EXVLQHVV RU WHFKQLFDO FROOHJH

�� \HDUV DIWHU DSSUHQWLFHVKLS�E
��� ���� ��� ���� ���

8QLYHUVLW\ HQWUDQFH FHUWLILFDWH

�� \HDUV DIWHU FRPSXOVRU\ VFKRROLQJ�

���� ��� ���� ���� ���

8QLYHUVLW\ �� \HDUV DIWHU XQLYHUVLW\

HQWUDQFH FHUWLILFDWH�

��� ��� ��� ��� ���

7HDFKHU WUDLQLQJ FROOHJH ���� \HDUV

DIWHU FRPSXOVRU\ VFKRROLQJ�

� ��� ��� ��� ����

1RWHV� D 7KH UHVXOWV RI :ROWHU ������ KDYH EHHQ WUDQVIRUPHG LQWR UDWHV RI UH�

WXUQ E\ 6KHOGRQ �������
E 6LQFH ���� 8QLYHUVLWLHV RI $SSOLHG 6FLHQFH�



Switzerland350

7KH�HVWLPDWLRQV� UHYHDO� WKDW� WKHUH� DUH� UHPDUNDEOH� GLIIHUHQFHV� LQ
UDWHV� RI� UHWXUQ� EHWZHHQ� GLIIHUHQW� W\SHV� RI� HGXFDWLRQ� DQG� JHQGHU�
7KH�ORZHVW�UDWHV�RI�UHWXUQ�DUH�IRXQG�DW�WKH�XQLYHUVLW\�OHYHO�

7DEOH� $�� FRQWDLQV� UHVXOWV� RQ� QHW� SUHVHQW� YDOXHV� RI� OLIHWLPH
HDUQLQJV�IRU�SHRSOH�ZKR�KDYH�DWWDLQHG�GLIIHUHQW�OHYHOV�DQG�W\SHV�RI
HGXFDWLRQ�� ,W� FDQ� EH� VKRZQ� WKDW� LQLWLDO� ZDJH� GLIIHUHQFHV� EHZHHQ
SHRSOH�ZLWK� GLIIHUHQW� OHYHOV� RI� HGXFDWLRQ� �D� JURVV�ZDJH� SUHPLXP
RI���²�����GHSHQGLQJ�RQ�WKH�W\SH�RI�HGXFDWLRQ��DUH�VXEVWDQWLDOO\
UHGXFHG�ZKHQ�WLPH�SUHIHUHQFHV��WD[HV��GLUHFW�HGXFDWLRQDO�FRVWV�DQG
WKH�ULVN�RI�GURSSLQJ�RXW�RI� WKH�HGXFDWLRQDO� V\VWHP�DUH� WDNHQ� LQWR
DFFRXQW�� 7KH� UHPDLQLQJ� GLIIHUHQFHV� LQ� QHW� OLIHWLPH� LQFRPHV� YDU\
EHWZHHQ� ���� DQG� ����� 7KHVH� UHVXOWV� VXJJHVW� WKDW� HGXFDWLRQ� LV
SURILWDEOH� LQ� 6ZLW]HUODQG�� IURP� D� SXUHO\� LQGLYLGXDO� DQG� SHFXQLDU\
SRLQW� RI� YLHZ��1R� VLJQLILFDQW� GLIIHUHQFHV� LQ� QHW�OLIH�LQFRPHV� FDQ�
KRZHYHU��EH�REVHUYHG�EHWZHHQ�KLJKHU�W\SHV�RI�HGXFDWLRQ�10

7DEOH�$��� /LIH�LQFRPH� GLIIHUHQFHV�� UHODWLYH� WR� SHRSOH
ZLWK�FRPSXOVRU\�VFKRROLQJ��LQ�SHU�FHQW�

:ROWHU

������

:ROWHU DQG :HEHU

������

<HDU ���� ����

$OO 0HQ :RPHQ

$SSUHQWLFHVKLS ���� \HDUV DIWHU

FRPSXOVRU\ VFKRROLQJ�

���� ��� ����

+LJKHU YRFDWLRQDO FROOHJH

�� \HDUV DIWHU DSSUHQWLFHVKLS�

���� ���� ����

+LJKHU EXVLQHVV RU WHFKQLFDO FROOHJH

�� \HDUV DIWHU DSSUHQWLFHVKLS�D
���� ���� ����

8QLYHUVLW\ HQWUDQFH FHUWLILFDWH

�� \HDUV DIWHU FRPSXOVRU\ VFKRROLQJ�

���� ���� ����

8QLYHUVLW\ �� \HDUV DIWHU XQLYHUVLW\

HQWUDQFH FHUWLILFDWH�

���� ���� ����

1RWH� �D�6LQFH ���� 8QLYHUVLWLHV RI $SSOLHG 6FLHQFH�

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

10
&DOFXODWLRQV ZLWK D GLVFRXQW UDWH RI ���


