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1 Introduction

7KH� SRVLWLYH� OLQN� EHWZHHQ� HGXFDWLRQDO� DWWDLQPHQW� DQG� LQGLYLGXDO
HDUQLQJV� VHHPV� TXLWH� LQWXLWLYH�� WKH� EHWWHU�HGXFDWHG� HDUQ� KLJKHU
ZDJHV��2Q�WKH�RWKHU�KDQG��VFKRROLQJ�DOVR�HQWDLOV�FRVWV�LQ�WKH�IRUP
RI�IRUHJRQH�HDUQLQJV�ZKLOH�LQ�HGXFDWLRQ�DV�ZHOO�DV�GLUHFW�H[SHQVHV
VXFK�DV�WXLWLRQ�IHHV��7KHUHIRUH��HQJDJLQJ�LQ�HGXFDWLRQ�FDQ�EH�VHHQ
DV�DQ�LQYHVWPHQW�ZKLFK�DLPV�DW�\LHOGLQJ�D�UHWXUQ�LQ�WKH�IRUP�RI�LQ�
FUHDVHG� IXWXUH� HDUQLQJV�� $VVHVVLQJ� WKH� DPRXQW� RI� WKLV� UHWXUQ� WR
HGXFDWLRQ�KDV�EHHQ�WKH�REMHFW�RI�QXPHURXV�VWXGLHV��7KLV�SDSHU�UH�
YLHZV�DQG�FULWLFDOO\�HYDOXDWHV�WKH�HPSLULFDO�OLWHUDWXUH�IRU�*HUPDQ\�

0RVW� VWXGLHV� IRU�*HUPDQ\� GR� QRW� IRFXV� H[SOLFLWO\� RQ� WKH� UHOD�
WLRQVKLS� EHWZHHQ� KXPDQ� FDSLWDO� DQG� SULYDWH� HDUQLQJV�� EXW� UDWKHU
RQ�WKH�ZDJH�VWUXFWXUH�DQG�LWV�GHWHUPLQDQWV�DV�ZHOO�DV�RQ�ZDJH�LQH�
TXDOLW\�� H�J�� DFURVV� LQGXVWULDO� VHFWRUV� RU� EHWZHHQ� PDOHV� DQG� IH�
PDOHV��+RZHYHU��DOO�VWXGLHV�RI�*HUPDQ�HDUQLQJV�LQFOXGH�LQGLFDWRUV
IRU�HGXFDWLRQDO�DWWDLQPHQW�DV�H[SODQDWRU\�YDULDEOHV��7KHVH�VWXGLHV
DUH�W\SLFDOO\�EDVHG�RQ�KXPDQ�FDSLWDO� WKHRU\�DQG�WKH�HVWLPDWLRQ�RI
HDUQLQJV� IXQFWLRQV� DV� SURSRVHG� E\�0LQFHU� �������� )ROORZLQJ� WKLV
DSSURDFK�� LQGLYLGXDO� HDUQLQJV� UHIOHFW� ODERXU�SURGXFWLYLW\�ZKLFK� LV
GHWHUPLQHG�E\�SUHYLRXV� LQYHVWPHQW� LQ�KXPDQ�FDSLWDO�� L�H��� LW� LV�DV�
VXPHG�WKDW�DQ�LQGLYLGXDO·V�VWRFN�RI�KXPDQ�FDSLWDO� LV�DQ�LPSRUWDQW
GHWHUPLQDQW�RI�KLV�RU�KHU�ZDJH�

7R� WHVW� WKLV� K\SRWKHVLV�� DQ� HDUQLQJV� IXQFWLRQ� RI� WKH� IROORZLQJ
IRUP�LV�W\SLFDOO\�HVWLPDWHG�

ZLWK OQ�Z� �ORJ�RI�JURVV�KRXUO\�HDUQLQJV

6FKRROLQJ� �\HDUV�RI�HGXFDWLRQ

([SHULHQFH� �\HDUV�RI�ODERXU�PDUNHW�H[SHULHQFH

X� �HUURU�WHUP

L� �LQGH[�IRU�LQGLYLGXDO�L�

7KH� VHPL�ORJOLQHDU� VSHFLILFDWLRQ� RI� WKH� HDUQLQJV� HTXDWLRQV� UH�
ODWHV� WR� VRPH� IXQFWLRQDO� IRUP� DVVXPSWLRQV� XQGHUO\LQJ� WKH� WKHR�
UHWLFDO�GHULYDWLRQ�RI�0LQFHU·V�HDUQLQJV�IXQFWLRQ��0RUH�LPSRUWDQWO\�
LW� DOVR� FRUUHVSRQGV� WR� WKH� REVHUYHG� GLVWULEXWLRQ� RI� ZDJHV��:KLOH
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WKH� VFKRROLQJ� YDULDEOH� SUR[LHV� KXPDQ� FDSLWDO� DFTXLUHG� E\� IRUPDO
HGXFDWLRQ�� ODERXU�PDUNHW�H[SHULHQFH� LV�D�SUR[\� IRU�KXPDQ�FDSLWDO
DFTXLUHG�RQ�WKH�MRE���7KH�LQFOXVLRQ�RI�ODERXU�PDUNHW�H[SHULHQFH�LQ
OLQHDU� DQG�TXDGUDWLF� IRUP� DOVR� UHODWHV� WR� WKH� SDUWLFXODU� GHULYDWLRQ
RI�0LQFHU·V�HDUQLQJV�IXQFWLRQ���7KH�HUURU�WHUP�FDSWXUHV�DOO�IDFWRUV
RWKHU�WKDQ�VFKRROLQJ�DQG�ODERXU�PDUNHW�H[SHULHQFH�DIIHFWLQJ�LQGL�
YLGXDO�ZDJHV���7\SLFDOO\��WKH�HUURU�WHUP�LV�DVVXPHG�WR�EH�XQFRUUH�
ODWHG�ZLWK�WKH�KXPDQ�FDSLWDO�YDULDEOHV�

*LYHQ�WKLV�DVVXPSWLRQ�KROGV�DQG�DVVXPLQJ�WKH�ZDJH�HTXDWLRQ�LV
FRUUHFWO\� VSHFLILHG�� SDUDPHWHU� HVWLPDWHV� REWDLQHG� E\� 2/6� \LHOG
XQELDVHG� HVWLPDWHV� RI� DYHUDJH� UHWXUQV� WR� DQ� DGGLWLRQDO� \HDU� RI
VFKRROLQJ�DQG�ODERXU�PDUNHW�H[SHULHQFH��UHVSHFWLYHO\��'HVSLWH�WKLV
FRPPRQ� EDVLF� DSSURDFK�� WKH� VWXGLHV� SXUVXH� YHU\� GLIIHUHQW� SXU�
SRVHV� DQG� WKH� LPSOHPHQWDWLRQ� RI� WKLV� VWDQGDUG� HVWLPDWLRQ� YDULHV
DFFRUGLQJO\�� 0RUHRYHU�� WKH� XQGHUO\LQJ� DVVXPSWLRQV� PD\� EH� YLR�
ODWHG�LQ�SUDFWLFH�DQG�WKH�YDULRXV�VWXGLHV�EDVHG�RQ�WKLV�JHQHUDO�DS�
SURDFK�GLIIHU� LQ�WKH�ZD\�WKH�VWDQGDUG�0LQFHU�HDUQLQJV� IXQFWLRQ� LV
H[WHQGHG�LQ�RUGHU�WR�DFFRXQW�IRU�WKLV�

7KH�QH[W� VHFWLRQ�EULHIO\� VXPPDULVHV� WKH�PRVW� LPSRUWDQW� WRSLFV
UHODWHG�WR�WKH�UHWXUQV�WR�HGXFDWLRQ�FRYHUHG�LQ�WKH�VWXGLHV�UHYLHZHG
KHUH��6HFWLRQ���H[SODLQV�KRZ� WKHVH� VWXGLHV� HVWLPDWH� LQGLYLGXDO� UH�
WXUQV�WR�KXPDQ�FDSLWDO��ZKLOH�6HFWLRQ���VXPPDULVHV�WKHLU�PDLQ�UH�
VXOWV��)LQDOO\�� 6HFWLRQ���SURYLGHV� D� FULWLFDO� DVVHVVPHQW� RI� WKH� FXU�
UHQW� VWDWH� RI� NQRZOHGJH� RQ� SULYDWH� UHWXUQV� WR� HGXFDWLRQ� LQ� *HU�
PDQ\�

2 Main topics related to returns to
education covered by previous
German studies

6RPH�RI�WKH�*HUPDQ�VWXGLHV�IRFXV�RQ�WKH�UHWXUQV�RQ�KXPDQ�FDSL�
WDO�� EXW� PRVW� RI� WKHP� IRFXV� RQ� WKH� ZDJH� VWUXFWXUH� RU� WKH� ZDJH
GLVWULEXWLRQ�ZLWK� UHVSHFW� WR� LQGXVWULDO� VHFWRU�� ILUP� RU� JHQGHU�� � ,Q
WKHVH�VWXGLHV��KXPDQ�FDSLWDO� LQGLFDWRUV�DUH�WUHDWHG�DV�FRQWURO�YDUL�
DEOHV�UDWKHU�WKDQ�DV�RI�LQWHUHVW�SHU�VH��,Q�WKH�IROORZLQJ��WKHVH�VWXG�
LHV�DUH�EULHIO\�UHYLHZHG�XQGHU�WKH�KHDGLQJ�RI�WKHLU�UHVSHFWLYH�PDLQ
IRFXV�
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(IIHFW�RI�HGXFDWLRQ�RQ�HDUQLQJV

%HOOPDQ��5HLQEHUJ�DQG�7HVVDULQJ��������DQDO\VH�WKH�LPSDFW�RI�HGX�
FDWLRQDO�H[SDQVLRQ�RQ�WKH�GLVWULEXWLRQ�RI�SHUVRQDO�LQFRPH��)ROORZLQJ
D�GHVFULSWLYH�VWDWLVWLFDO�DQDO\VLV��WKH\�HVWLPDWH�WKH�UHWXUQV�WR�HGXFDWLRQ
LQ�WKH�SHULRG������WR������RQ�WKH�EDVLV�RI�VWDQGDUG�0LQFHU�HDUQLQJV
IXQFWLRQV��:HL�KXKQ�DQG�&OHPHQW��������DOVR�DQDO\VH�WKH�GLVWULEXWLRQ
RI� HDUQLQJV� LQ� FRQQHFWLRQ� ZLWK� WKH� TXDOLILFDWLRQ� VWUXFWXUH�� )UDQ]
������� LOOXVWUDWHV� WKH� KXPDQ� FDSLWDO� WKHRU\� ZLWK� DQ� HVWLPDWLRQ� RI� D
0LQFHU�IXQFWLRQ�RI�WKH�VLPSOHVW�IRUP��LQ�RUGHU�WR�FDOFXODWH�WKH�UHWXUQV
WR�HGXFDWLRQ�LQ�WHUPV�RI�HDUQLQJV��6WHLQHU�DQG�:DJQHU��������DQDO\VH
FKDQJHV� LQ� HDUQLQJV� LQHTXDOLW\� LQ�:HVW� *HUPDQ\� GXULQJ� WKH� ����V�
ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�UROH�RI�KXPDQ�FDSLWDO�PHDVXUHG�E\�IRU�
PDO�VNLOOV�DQG�ODERXU�PDUNHW�H[SHULHQFH�

*HQGHU�GLVFULPLQDWLRQ

%HOOPDQQ� DQG�*HUODFK� ������� DQDO\VH� JHQGHU� GLIIHUHQFHV� LQ� WHUPV
RI�ZDJHV�DQG�RFFXSDWLRQDO�SRVLWLRQV��*HUODFK� ������� IRFXVHV�RQ� WKH
JHQGHU� HDUQLQJV� JDS� DQG� DVVHVVHV� WKH� H[WHQW� RI� ZDJH� GLVFULPLQDWLRQ
WDNLQJ�PDULWDO�VWDWXV�LQWR�DFFRXQW�

6HFWRUDO�GLVWULEXWLRQ

+�EOHU� DQG� *HUODFK� ������� DQDO\VH� VHFWRUDO� ZDJH� GLIIHUHQFHV� LQ
:HVW�*HUPDQ\�DQG�ZKHWKHU�WKHVH�ZDJH�GLIIHUHQWLDOV�FDQ�EH�H[SODLQHG
E\� HIILFLHQF\�ZDJH� FRQVLGHUDWLRQV�� 7KH� SDSHU� DOVR� DQDO\VHV� LQ� GHWDLO
KRZ� VHFWRU� FKDUDFWHULVWLFV� LQIOXHQFH� LQGLYLGXDOV·� HDUQLQJV�� 'XVWPDQ
DQG� YDQ� 6RHVW� ������� DQDO\VH� ZDJH� GLIIHUHQWLDOV� EHWZHHQ� WKH� SXEOLF
DQG�WKH�SULYDWH�VHFWRU�DV�ZHOO�DV�WKH�GHWHUPLQDQWV�RI�VHFWRU�VHOHFWLRQ�
0XFK�DWWHQWLRQ� LV�SDLG� WR� WKH� VSHFLILFDWLRQ�RI� WKH�PRGHO� WDNLQJ� LQWR
DFFRXQW� WKDW� VRPH� SRWHQWLDO� ZDJH� GHWHUPLQDQWV�� OLNH� VHFWRU� RI� HP�
SOR\PHQW�� KRXUV�ZRUNHG� RU� DQ� LQGLYLGXDO·V� HGXFDWLRQDO� OHYHO�� DUH� VL�
PXOWDQHRXVO\�GHWHUPLQHG�ZLWKLQ�D�PRUH�JHQHUDO�PRGHO�

8QREVHUYHG�LQGLYLGXDO�HIIHFWV�DQG�VHOHFWLYLW\

,Q�DGGLWLRQ�WR�'XVWPDQ�DQG�YDQ�6RHVW���������ZKRVH�SDSHU�LV�DOVR
FRQFHUQHG�ZLWK�VHOHFWLYLW\�ELDV�ZLWK�UHVSHFW�WR�LQGLYLGXDO�VHOI�VHOHFWLRQ
EHWZHHQ�WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRU��:DJQHU�DQG�/RUHQ]�������
������H[DPLQH�WKH� LQIOXHQFH�RI�VHOI�VHOHFWLRQ�DQG�XQREVHUYDEOH� LQGL�
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YLGXDO�HIIHFWV�RQ�HDUQLQJV�DQG�FRQFOXGH�WKDW�WKHVH�IDFWRUV�DUH�LPSRU�
WDQW�GHWHUPLQDQWV�RI�WKH�HDUQLQJV�GLVWULEXWLRQ�

3 Data sets, specification issues, and
estimation procedures

7DEOH��� VXPPDULVHV� WKH�YDULRXV�*HUPDQ�VWXGLHV� LQ� WHUPV�RI�YDUL�
DEOHV� LQFOXGHG�� WKH� SHULRG� FRYHUHG�� GDWD� VHWV� DQG� WKH� HVWLPDWLRQ
PHWKRG� XVHG�� $OO� VWXGLHV� LQ� WKH� WDEOH� DUH� EDVHG� RQ� 0LQFHU�W\SH
HDUQLQJV�IXQFWLRQV�

'HSDUWLQJ� IURP� WKLV� VXPPDU\� WDEOH�� WKH� IROORZLQJ� VXE�VHFWLRQV
ZLOO�SURYLGH�DGGLWLRQDO�GHWDLOV�RQ�GDWD�VHWV��GHILQLWLRQ�RI�YDULDEOHV
DV�ZHOO�DV�VSHFLILFDWLRQ�DQG�HVWLPDWLRQ�LVVXHV�

3.1  Data sets

$V� FDQ� EH� VHHQ� IURP� WKH� WDEOH�� WKH� VWXGLHV� DUH� QRW� EDVHG� RQ� WKH
VDPH�GDWD�VHWV��7KH�PDLQ�GDWD�VHWV�XVHG�DUH� WKH�(PSOR\PHQW�6WDWLV�
WLFV� RI� WKH� )HGHUDO� /DERXU� 2IILFH� DQG� WKH� *HUPDQ� 6RFLR�(FRQRPLF
3DQHO��,Q�DGGLWLRQ��OHVV�FRPSUHKHQVLYH�GDWD�VHWV�KDYH�EHHQ�XVHG�LQ
VRPH�RI�WKH�VWXGLHV�

7KH�(PSOR\PHQW�6WDWLVWLFV�RI�WKH�)HGHUDO�/DERXU�2IILFH��,$%6�

%HOOPDQQ�� 5HLQEHUJ� DQG� 7HVVDULQJ� ������� DQG� :HL�KXKQ� DQG
&OHPHQW� ������� XVH� GDWD� IURP� WKH� (PSOR\PHQW� 5HJLVWHU� RI� WKH
)HGHUDO� /DERXU� 2IILFH�� ZKLFK� LV� QRW� JHQHUDOO\� DYDLODEOH� IRU� UH�
VHDUFK�RXWVLGH�WKH�)HGHUDO�/DERXU�2IILFH�RU� LWV� UHVHDUFK� LQVWLWXWH�
WKH� ,QVWLWXW� I�U� $UEHLWVPDUNW�� XQG� %HUXIVIRUVFKXQJ� �,$%��� 5H�
FHQWO\��D����UDQGRP�VDPSOH�RI�WKH�(PSOR\PHQW�6WDWLVWLFV��NQRZQ
DV� ,$%6�� KDV� EHFRPH� DYDLODEOH� IRU� UHVHDUFK� RXWVLGH� WKH� )HGHUDO
/DERXU�2IILFH��,W�FXUUHQWO\�FRYHUV�WKH�SHULRG������WR�������DQ�XS�
GDWH�WR������LV�H[SHFWHG�WR�EHFRPH�DYDLODEOH�IRU�UHVHDUFK�VRRQ�

7KH� ,$%6� FRQWDLQV� LQIRUPDWLRQ� RQ� HPSOR\HG� SHUVRQV� FRYHUHG
E\�WKH�VRFLDO�VHFXULW\�V\VWHP��7KXV�� LW�H[FOXGHV�WKH�VHOI�HPSOR\HG�
FLYLO�VHUYDQWV�DQG�LUUHJXODUO\�HPSOR\HG�ZRUNHUV��2YHUDOO��WKH�,$%6
UHSUHVHQWV�DERXW����SHU�FHQW�RI�WKH�*HUPDQ�ZRUNIRUFH��,W�LV�DQ�XQ�
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7DEOH��� 3UHYLRXV� VWXGLHV� IRU� *HUPDQ\� EDVHG� RQ� 0LQ�
FHU�W\SH� HDUQLQJV� HTXDWLRQV�� 'HSHQGHQW� YDUL�
DEOH��ORJ�HDUQLQJV

%HOOPDQQ�

5HLQEHUJ 	

7HVVDULQJ

������

%HOOPDQQ

	 *HUODFK

������

'XVWPDQQ

	 YDQ

6RHVW

������

:DJQHU

	 /RUHQ]

������

:DJQHU

	 /RUHQ]

������

<HDUV�SHULRG ������� ������� ���� �������� �� �������

(VWLPDWLRQ

PHWKRG

&URVV�

VHFWLRQ

6LPSOH

SRROLQJ

&URVV�

VHFWLRQ

&URVV�

VHFWLRQ

&URVV�VHFWLRQ�

VLPSOH SRROLQJ�

IL[HG�HIIHFWV�

UDQGRP�HIIHFWV

'DWD VHW (PSOR\�

PHQW

UHJLVWHU

0++ *62(3 $OOEXV

���� ��� ���

%UHPHQ ����

*62(3 ����

*62(3

9DULDEOHV

LQFOXGHG

<HDUV RI HGXF�
 [ [ [ [

/HYHOV RI HGXF�
 [ [

$JH

$JHñ

([S [ [ [ [ [

([Sñ [ [ [ [ [

7HQXUH [

7HQXUHñ

5HJLRQ [

)LUP VL]H [

,QGXVWU\ [

2FFXSDWLRQDO

SRVLWLRQ

[ [

:RUNLQJ WLPH [

)DPLO\ VWDWXV [ [

6H[

 [

6RFLDO FODVV [

,QWHUDFWLRQ

GXPPLHV




2WKHU [

&RUUHFWLRQ IRU

VHOHFWLYLW\ ELDV

FRQWLQXHG ���
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7DEOH��� �FRQWLQXHG�

6WHLQHU 	

:DJQHU

������

:HL�KXKQ

	 &OHPHQW

������

*HUODFK

������

+�EOHU 	

*HUODFK

������

)UDQ]

������

<HDUV�SHULRG ������� ����� ��� �� ���� ����� �� �������

(VWLPDWLRQ

PHWKRG

&URVV�

VHFWLRQ

&URVV�

VHFWLRQ

&URVV�

VHFWLRQ

&URVV�

VHFWLRQ

6LPSOH

SRROLQJ

'DWD VHW *62(3�

,$%6

(PSOR\�

PHQW

UHJLVWHU

%UHPHQ *62(3

�����

%UHPHQ����

*62(3

9DULDEOHV

LQFOXGHG

<HDUV RI HGXF�
 [ [ [ [

/HYHOV RI HGXF�
 [ [ [

$JH [

$JHñ

([S [ [ [ [ [

([Sñ [ [ [ [ [

7HQXUH [ [

7HQXUHñ [ [

5HJLRQ

)LUP VL]H [ [

,QGXVWU\ [ [ [

2FFXSDWLRQDO

SRVLWLRQ

[ [

:RUNLQJ WLPH [ [

)DPLO\ VWDWXV [

6H[

 [ [ [

6RFLDO FODVV

,QWHUDFWLRQ

GXPPLHV




[

2WKHU [ [ [ [

&RUUHFWLRQ IRU

VHOHFWLYLW\ ELDV

[

1RWHV� 
 7KRVH VWXGLHV ZKHUH ERWK \HDUV DQG OHYHOV RI HGXFDWLRQ DUH WLFNHG GR

QRW LQFOXGH WKH YDULDEOHV DW WKH VDPH WLPH LQ WKH ZDJH HTXDWLRQ EXW

DOWHUQDWLYHO\�



 (LWKHU WKURXJK D GXPP\ YDULDEOH LQ WKH HDUQLQJV IXQFWLRQ RU WKURXJK

VHSDUDWH UHJUHVVLRQV IRU PHQ DQG ZRPHQ�




 ,QFOXGLQJ HGXFDWLRQ RU H[SHULHQFH�
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EDODQFHG� SDQHO� ZLWK� DERXW� �������� REVHUYDWLRQV� SHU� \HDU�� 7KH
,$%6�FRQWDLQV�YHU\�UHOLDEOH�LQIRUPDWLRQ�RQ��GDLO\��HDUQLQJV��DQ�LQ�
GLFDWRU� IRU� SDUW�WLPH� ZRUN�� TXLWH� GHWDLOHG� LQIRUPDWLRQ� RQ� HGXFD�
WLRQ�DQG�YRFDWLRQDO�TXDOLILFDWLRQV�DQG�VRPH�RWKHU�LQGLYLGXDO�FKDU�
DFWHULVWLFV�� OLNH� VH[��PDULWDO� VWDWXV� DQG� DJH�� DV�ZHOO� DV� VRPH� LQIRU�
PDWLRQ�RQ�WKH�HPSOR\PHQW�VWUXFWXUH�� LQ�SDUWLFXODU� LQGXVWU\��RFFX�
SDWLRQ�DQG�ILUP�VL]H�

7KH�*HUPDQ�6RFLR�(FRQRPLF�3DQHO

:DJQHU�DQG�/RUHQ]��������������DQG�)UDQ]��������UHO\�RQ�GDWD
IURP�WKH�*HUPDQ�6RFLR�(FRQRPLF�3DQHO� �*62(3���%RWK� UHVWULFW
WKHLU�DQDO\VHV�WR�WKH�VXE�VDPSOH�RI��IXOO�WLPH�RQO\�IRU�:DJQHU�DQG
/RUHQ]�� ZRUNLQJ�*HUPDQ�PHQ�� 6WHLQHU� DQG�:DJQHU� ������� FRP�
SDUH�HDUQLQJV�IXQFWLRQV�EDVHG�RQ�WKH�*62(3�DQG�RQ�WKH�,$%6�

7KH�*62(3� LV� D� ORQJLWXGLQDO�KRXVHKROG� VXUYH\� FRQGXFWHG�RQ� D
\HDUO\� EDVLV� VLQFH� ����� ���� ZDYHV� XQWLO� ������� ,Q� WKH� ILUVW� ZDYH�
VRPH� ������� LQGLYLGXDOV� LQ� DERXW� ������ KRXVHKROGV� ZHUH� LQWHU�
YLHZHG��,QLWLDOO\� WKH�VDPSOH�RQO\� UHIHUUHG� WR�:HVW�*HUPDQ\��EXW� LQ
����� WKH� VDPSOH�ZDV� H[WHQGHG� WR� WKH� IRUPHU�*HUPDQ�'HPRFUDWLF
5HSXEOLF�� 4XHVWLRQV� DUH� DVNHG� DW� WKH� LQGLYLGXDO� DV� ZHOO� DV� DW� WKH
KRXVHKROG�OHYHO��,QGLYLGXDO�DQG�KRXVHKROG�LGHQWLILHUV�PDNH�LW�SRVVL�
EOH� WR� WUDFN� LQGLYLGXDOV� RYHU� WLPH�� 7KH�*62(3� FRQWDLQV� LQIRUPD�
WLRQ� RQ� JURVV� DQG� QHW� HDUQLQJV�� QRUPDO� DQG� DFWXDO� KRXUV� RI� ZRUN�
HGXFDWLRQ�� YRFDWLRQDO� TXDOLILFDWLRQ� DQG� WUDLQLQJ�� KRXVHKROG� VWUXF�
WXUH�� DQG� RWKHU� YDULDEOHV� UHOHYDQW� IRU� LQGLYLGXDO� ODERXU�PDUNHW� EH�
KDYLRXU�� ,Q�DGGLWLRQ� WR�TXHVWLRQV�UHIHUULQJ� WR� WKH�PRQWK�SUHFHGLQJ
WKH�LQWHUYLHZ�GDWH�� WKH�*62(3�DOVR�FROOHFWV�UHWURVSHFWLYH� LQIRUPD�
WLRQ�RQ�DQ�LQGLYLGXDO·V�SUHYLRXV�ODERXU�IRUFH�VWDWH�DQG�DVVRFLDWHG�LQ�
FRPHV�� )RU� LQVWDQFH�� WKHUH� LV� LQIRUPDWLRQ� RQ� DQ� LQGLYLGXDO·V� HP�
SOR\PHQW�KLVWRU\�RYHU�WKH�HQWLUH�OLIH�VSDQ�IURP����WR�D�PD[LPXP�RI
���\HDUV��7KHUH�LV�DOVR�LQIRUPDWLRQ�FRGHG�LQ�FDOHQGDU�IRUP�ZLWK�XS
WR�HOHYHQ� ODERXU� IRUFH�VWDWHV�� LQFOXGLQJ�IXOO�WLPH�DQG�SDUW�WLPH�HP�
SOR\PHQW�DQG�XQHPSOR\PHQW��DQG�D�FRUUHVSRQGLQJ�LQFRPH�FDOHQGDU
UHIHUULQJ�WR�HDFK�PRQWK�LQ�WKH�\HDU�SUHFHGLQJ�WKH�FXUUHQW�LQWHUYLHZ�

6SHFLDO�GDWD�VHWV

:DJQHU� DQG�/RUHQ]� ������� DOVR� XVH� WKH�*62(3�� EXW� FRPSDUH
WKH� UHVXOWV� ZLWK� RWKHU� GDWD� VHWV� �$OOEXV�� %UHPHQ��� ZKLFK� WKH\� GR
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QRW�GHVFULEH��IRU�GLIIHUHQW�\HDUV��+�EOHU�DQG�*HUODFK��������FRP�
SDUH�WKH�UHVXOWV�FRPLQJ�IURP�WZR�GDWD�VHWV�� WKH�*62(3�IRU�����
DQG� WKH� %UHPHQ� GDWD� VHW� IRU� ������ *HUODFK� ������� DOVR� XVHV� WKH
%UHPHQ�GDWD�VHW��7KLV�ODWWHU�GDWD�VHW�LV�D�����UDQGRP�VDPSOH�RI�DOO
HPSOR\HG� EOXH�� DQG� ZKLWH�FROODU� ZRUNHUV� LQ� WKH� IHGHUDO� VWDWH� RI
%UHPHQ�� H[FOXGLQJ� WKH� VHOI�HPSOR\HG�� � 7KH� VDPSOH� VL]H� LV� DERXW
������HPSOR\HHV��%HOOPDQQ�DQG�*HUODFK��������XVH�D�GDWD�VHW�FRO�
OHFWHG� E\� WKH� 0HGLFDO� 6FKRRO� +DQQRYHU� �0++�� IURP� ����� WR
�����LQ�/RZHU�6D[RQ\�DQG�%UHPHQ��LQWHUYLHZLQJ�VOLJKWO\�OHVV�WKDQ
������SHUVRQV�

3.2 Definition of earnings and human capital vari-
ables

'LIIHUHQFHV� LQ� WKH� GHILQLWLRQ�RI� HDUQLQJV� DQG�KXPDQ� FDSLWDO� YDUL�
DEOHV� XVHG� LQ� WKH� YDULRXV� VWXGLHV� GHVFULEHG� DERYH� LV� RQH� REYLRXV
UHDVRQ�IRU�GLIIHUHQFHV�LQ�HVWLPDWLRQ�UHVXOWV�ZLWK�UHVSHFW�WR�WKH�UH�
WXUQV� WR� HGXFDWLRQ� DQG� ODERXU� PDUNHW� H[SHULHQFH�� ,Q� WKLV� VXE�
VHFWLRQ��WKHVH�GLIIHUHQFHV�DUH�EULHIO\�GHVFULEHG�

(DUQLQJV

0RVW� VWXGLHV� XVH� HLWKHU� �WKH� ORJ� RI�� JURVV� PRQWKO\� RU� JURVV
KRXUO\�HDUQLQJV�DV�WKH�GHSHQGHQW�YDULDEOH��EXW�WKHUH�DUH�DOVR�VRPH
VWXGLHV�EDVHG�RQ�QHW� HDUQLQJV��%HOOPDQQ��5HLQEHUJ� DQG�7HVVDULQJ
�������� +�EOHU� DQG� *HUODFK� �������� 6WHLQHU� DQG� :DJQHU� �������
DQG� :HL�KXKQ� DQG� &OHPHQW� ������� XVH� JURVV� PRQWKO\� HDUQLQJV�
ZKHUHDV�%HOOPDQQ� DQG�*HUODFK� ��������*HUODFK� ������� DQG�:DJ�
QHU� DQG� /RUHQ]� ������� ������ XVH� QHW� PRQWKO\� HDUQLQJV�� )UDQ]
�������DQG�'XVWPDQ�DQG�YDQ�6RHVW��������XVH�JURVV�KRXUO\�ZDJHV�

(GXFDWLRQ

0RVW� VWXGLHV� XVH� DV� WKH� HGXFDWLRQ� YDULDEOH� FRPSOHWHG� \HDUV� RI
HGXFDWLRQ� �VFKRROLQJ� PRGHO��� FDOFXODWHG� E\� DWWDFKLQJ� DQ� DYHUDJH
QXPEHU� RI� \HDUV� WR� VHYHUDO� VWDQGDUGLVHG� HGXFDWLRQ� OHYHOV�� 7KLV� LV
WKH�FDVH� LQ�%HOOPDQQ�DQG�*HUODFK� ��������*HUODFK� ��������+�EOHU
DQG�*HUODFK� ��������DQG�:DJQHU�DQG�/RUHQ]� ��������������2WKHU
VWXGLHV��OLNH�6WHLQHU�DQG�:DJQHU��������RU�'XVWPDQ�DQG�YDQ�6RHVW
������� DSSUR[LPDWH� DQ� LQGLYLGXDO·V� HGXFDWLRQDO� DQG� YRFDWLRQDO
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TXDOLILFDWLRQ�E\� D� VHW�RI�GXPP\�YDULDEOHV� DOORZLQJ� IRU� QRQ�OLQHDU
HIIHFWV�RI�WKH�OHYHO�RI�HGXFDWLRQ��7KLV�VSHFLILFDWLRQ�DOVR�WDNHV�LQWR
DFFRXQW� WKDW�� IRU� D� JLYHQ� FRPSOHWHG� HGXFDWLRQDO�YRFDWLRQDO� GH�
JUHH�� IHZHU� UDWKHU� WKDQ� PRUH� \HDUV� DUH� FRQVLGHUHG� DV� D� SRVLWLYH
VLJQDO� LQ� WKH� *HUPDQ� ODERXU� PDUNHW�� $QRWKHU� VHW� RI� VWXGLHV� LQ�
FOXGLQJ� %HOOPDQQ�� 5HLQEHUJ� DQG� 7HVVDULQJ� �������� )UDQ]� ������
DQG�:HL�KXKQ� DQG�&OHPHQW� ������� XVH� ERWK�PHDVXUHV� RI� HGXFD�
WLRQDO� DWWDLQPHQW� LQ� DOWHUQDWLYH� VSHFLILFDWLRQV� RI� WKH� HDUQLQJV
IXQFWLRQ�

/DERXU�PDUNHW�H[SHULHQFH

%HOOPDQQ�� 5HLQEHUJ� DQG� 7HVVDULQJ� ��������:DJQHU� DQG� /RUHQ]
��������������%HOOPDQQ�DQG�*HUODFK���������)UDQ]���������*HUODFK
�������� 6WHLQHU� DQG� :DJQHU� �������� DQG� :HL�KXKQ� DQG� &OHPHQW
������� DOO� DSSUR[LPDWH� DFWXDO� H[SHULHQFH� E\� SRWHQWLDO� H[SHULHQFH�
GHILQHG�DV�DJH�PLQXV�\HDUV�RI�HGXFDWLRQ�PLQXV�WKH�VFKRRO�HQWUDQFH
DJH� ��� RU� �� \HDUV��� 3HULRGV� RI� QRQ�HPSOR\PHQW� UHPDLQ� XQDF�
FRXQWHG� IRU� LQ� WKRVH� VSHFLILFDWLRQV�� 2QO\� +�EOHU� DQG� *HUODFK
�������DQG�'XVWPDQ�DQG�YDQ�6RHVW� �������FRPSXWH�DFWXDO� ODERXU
PDUNHW� H[SHULHQFH� IURP� WKH� UHWURVSHFWLYH� GDWD� RI� WKH� *62(3�
ZKLFK� WDNHV� ZRUN� LQWHUUXSWLRQV� LQWR� DFFRXQW�� ([FHSW� IRU
:HL�KXKQ�DQG�&OHPHQW� ��������ZKR� DOVR� LQFOXGH� D� FXELF� WHUP� LQ
H[SHULHQFH��WKH�HIIHFW�RI�WKH�DFFXPXODWLRQ�RI�JHQHUDO�KXPDQ�FDSL�
WDO�LV�DSSUR[LPDWHG�E\�ODERXU�PDUNHW�H[SHULHQFH�DQG�LWV�VTXDUH�

3.3 Methodological issues

7KH� HVWLPDWLRQ� WHFKQLTXHV� YDU\� DFURVV� WKH� VWXGLHV� VXUYH\HG� KHUH�
7KLV� VXE�VHFWLRQ� SUHVHQWV� WKH�ZD\� WKH� GLIIHUHQW� VWXGLHV� GHDO� ZLWK
VRPH� W\SLFDO�SUREOHPV�DULVLQJ� LQ� WKH�HVWLPDWLRQ�RI�HDUQLQJV� IXQF�
WLRQV�

8QREVHUYHG�KHWHURJHQHLW\

8QREVHUYHG� LQGLYLGXDO� KHWHURJHQHLW\� OHDGV� WR� ELDVHG� HVWLPDWHV
RI�WKH�UHWXUQV�WR�HGXFDWLRQ�LI�VRPH�XQREVHUYHG�IDFWRU�LV�FRUUHODWHG
ZLWK� HGXFDWLRQDO� DWWDLQPHQW�RU� DQ\�RWKHU� H[SODQDWRU\� YDULDEOH� LQ�
FOXGHG�LQ�WKH�HDUQLQJV�HTXDWLRQ��)RU�LQVWDQFH��LQWHOOLJHQFH�RU�ZRUN
PRWLYDWLRQ�PD\�KDYH� D� GLUHFW� SRVLWLYH� LQIOXHQFH� RQ�ZDJHV��ZKLFK
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ZH�ZDQW�WR�PHDVXUH��RU�DIIHFW�ZDJHV� LQGLUHFWO\� WKURXJK� LWV�HIIHFWV
RQ�HGXFDWLRQDO�DWWDLQPHQW�RU� ODERXU�PDUNHW�H[SHULHQFH�� � ,JQRULQJ
WKHVH� LQGLUHFW� HIIHFWV� ZRXOG� OHDG� WR� DQ� XSZDUG� ELDV� LQ� WKH� HVWL�
PDWHG�UHWXUQV�WR�HGXFDWLRQ�

,I� WKH� VDPH� LQGLYLGXDOV� DUH� LQWHUYLHZHG� UHSHDWHGO\� LQ� GLIIHUHQW
ZDYHV�� L�H��� LI� SDQHO� GDWD� DUH� DYDLODEOH�� LW� LV� LQ� SULQFLSOH� SRVVLEOH� WR
VWDWLVWLFDOO\�FRQWURO�IRU�WKHVH�XQREVHUYDEOH� LQGLYLGXDO�HIIHFWV��8VLQJ
SDQHO�GDWD�IRU�*HUPDQ��:DJQHU�DQG�/RUHQ]��������HVWLPDWH�VLPSOH
HDUQLQJV�HTXDWLRQV�DQG�FRPSDUH�WKH�UHVXOWV�IURP�FURVV�VHFWLRQ�HVWL�
PDWLRQ�� VLPSOH�SRROLQJ� DQG� UDQGRP�YV�� IL[HG� HIIHFWV� SDQHO� HVWLPD�
WLRQ��7\SLFDOO\��WKH�HVWLPDWHV�RQO\�XVLQJ�WKH�LQGLYLGXDO�YDULDWLRQ�RYHU
WLPH��L�H��WKH�IL[HG�HIIHFWV�HVWLPDWHV��\LHOG�ORZHU�UHWXUQV�WR�HGXFDWLRQ
WKDQ�HVWLPDWHV�EDVHG�RQ�WKH�VDPSOH�YDULDWLRQ�EHWZHHQ�LQGLYLGXDOV�DV
ZHOO��7KH�DGYDQWDJH�RI�WKH�IL[HG�HIIHFWV�HVWLPDWRU�LV�WKDW�LW�GRHV�QRW
UHTXLUH�WKH�DVVXPSWLRQ�RI�LQGLYLGXDO�HIIHFWV�EHLQJ�XQFRUUHODWHG�ZLWK
WKH� H[SODQDWRU\� YDULDEOHV� LQ� WKH� HDUQLQJV� HTXDWLRQ�� +RZHYHU�� WKH
SUREOHP�ZLWK�WKLV�HVWLPDWRU�LV�WKDW�SDUDPHWHU�HVWLPDWHV�RQO\�XVH�LQ�
IRUPDWLRQ� RQ� WKRVH� LQGLYLGXDOV� ZKRVH� OHYHO� RI� HGXFDWLRQDO� DWWDLQ�
PHQW�KDV�FKDQJHG�ZLWKLQ�WKH�REVHUYDWLRQ�SHULRG��*LYHQ�WKDW�HGXFD�
WLRQDO�DWWDLQPHQW�IRU�PRVW�HPSOR\HG�SHRSOH�ZLWK�REVHUYHG�HDUQLQJV
GRHV�QRW�FKDQJH�RYHU�WLPH��WKH�IL[HG�HIIHFWV�HVWLPDWRU� UHOLHV�RQ� LQ�
IRUPDWLRQ�RI� D�YHU\� VPDOO�JURXS�RI�SHRSOH� LQ� WKH� VDPSOH��ZKLFK� LV
RIWHQ�FRQWDPLQDWHG�E\�PHDVXUHPHQW�HUURU�

6DPSOH�VHOHFWLRQ�DQG�HQGRJHQHLW\�ELDV

6HOHFWLYLW\� ELDV� RFFXUV� ZKHQ�� JLYHQ� WKH� VHW� RI� H[RJHQRXV� H[�
SODQDWRU\�YDULDEOHV��WKH�H[SHFWDWLRQ�RI�WKH�GHSHQGHQW�YDULDEOH�GLI�
IHUV� IURP� LWV� H[SHFWDWLRQ� JLYHQ� WKHVH� FRQWURO� YDULDEOHV� DQG� VRPH
RWKHU� FRQGLWLRQLQJ� YDULDEOH� ZKLFK� W\SLFDOO\� UHSUHVHQWV� VRPH� RE�
VHUYHG� FKRLFH� YDULDEOH�� ,Q� WKH� FRQWH[W� RI� WKH� HVWLPDWLRQ� RI� HDUQ�
LQJV�IXQFWLRQV��WKH�LQGLYLGXDOV·�GHFLVLRQ�WR�ZRUN�RU�QRW�ZLOO�GHWHU�
PLQH�ZKHWKHU�ZH� REVHUYH� WKHLU� ZDJHV� LQ� RXU� GDWD�� ,I� WKH� IDFWRUV
GHWHUPLQLQJ� WKLV� GHFLVLRQ� ZHUH� XQFRUUHODWHG� ZLWK� WKH� IDFWRUV� DI�
IHFWLQJ� LQGLYLGXDO�ZDJHV�ZH�FRXOG� VLPSO\� LJQRUH� WKH� IDFW� WKDW�QRW
DOO�ZDJHV� DUH�REVHUYHG��+RZHYHU�� VXFK� DQ� LQGHSHQGHQFH� DVVXPS�
WLRQ� LV�XQOLNHO\�WR�KROG� LQ�SUDFWLFH��HVSHFLDOO\�IRU�ZRPHQ��EHFDXVH
ZRPHQ�ZLWK�KLJKHU�PDUNHW�ZDJHV�DUH�SUREDEO\�PRUH�OLNHO\�WR�SDU�
WLFLSDWH� LQ� WKH� ODERU� IRUFH�� +HQFH�� HPSOR\HG� ZRPHQ� DUH� D� VHOI�
VHOHFWHG� JURXS�ZKRVH�ZDJHV�PD\� QRW� EH� UHSUHVHQWDWLYH� IRU� WKRVH
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RI�DOO�ZRPHQ�ZLWK�JLYHQ�REVHUYHG�FKDUDFWHULVWLFV��ZKLFK�FRXOG�ELDV
HVWLPDWHG�UHWXUQV�WR�HGXFDWLRQ�

7KHUH�DUH�YDULRXV�ZD\V�WR�VWDWLVWLFDOO\�FRQWURO�IRU�SRWHQWLDO�VHOHF�
WLYLW\� ELDV�� )ROORZLQJ� WKH� VWDQGDUG� WZR�VWHS� +HFNPDQ� SURFHGXUH�
6WHLQHU�DQG�:DJQHU��������FRUUHFW�IRU�VHOHFWLYLW\�ELDV�E\�LQFOXGLQJ�D
FRUUHFWLRQ�WHUP��WKH�LQYHUVH�0LOOV·�UDWLR��REWDLQHG�IURP�D�ILUVW�VWDJH
UHGXFHG� IRUP� SURELW� HTXDWLRQ� RI� ODERXU� IRUFH� SDUWLFLSDWLRQ� DV� DQ
DGGLWLRQDO� UHJUHVVRU� LQ� WKH� VHFRQG�VWDJH� HVWLPDWLRQ�RI� WKH� HDUQLQJV
IXQFWLRQ�� 7KLV� SURFHGXUH� UHTXLUHV� WKH� DYDLODELOW\� RI� VRPH� FUHGLEOH
LQVWUXPHQWV��L�H��YDULDEOHV�VLJQLILFDQWO\�DIIHFWLQJ�ODERXU�IRUFH�SDUWLFL�
SDWLRQ� EXW� KDYLQJ� QR� VLJQLILFDQW� GLUHFW� HIIHFW� RQ� HDUQLQJV�� ,Q� WKLV
VWXG\��PDULWDO� VWDWXV�� QXPEHU� RI� FKLOGUHQ� DQG� RWKHU� KRXVHKROG� LQ�
FRPH�ZHUH�FKRVHQ�DV�VXFK�LQVWUXPHQWV��,W�WXUQHG�RXW�WKDW��DOWKRXJK
WKH�VHOHFWLYLW\�FRUUHFWLRQ�WHUP�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�PRVW�RI
WKH�VSHFLILFDWLRQV��LWV�LQFOXVLRQ�LQ�WKH�VHFRQG�VWHS�HDUQLQJV�HTXDWLRQ
KDG�YHU\�OLWWOH�HIIHFW�RQ�WKH�SDUDPHWHU�HVWLPDWHV�

$� UHODWHG� SUREOHP� DULVLQJ� LQ� WKH� HVWLPDWLRQ� RI� HDUQLQJV� HTXD�
WLRQV� UHODWHV� WR� WKH� HQGRJHQHLW\� RI� VRPH�RI� WKH� H[SODQDWRU\� YDUL�
DEOHV��LQ�SDUWLFXODU�WKH�KXPDQ�FDSLWDO�YDULDEOHV��'XVWPDQQ�DQG�YDQ
6RHVW��������GHDO�H[WHQVLYHO\�ZLWK� WKLV�SUREOHP��7KH\� WUHDW�DQ� LQ�
GLYLGXDO·V�HGXFDWLRQDO�OHYHO��WKH�FKRLFH�EHWZHHQ�SXEOLF�DQG�SULYDWH
VHFWRU��ODERXU�PDUNHW�H[SHULHQFH�DQG�WKH�QXPEHU�RI�ZHHNO\�KRXUV
DV�SRWHQWLDOO\� HQGRJHQHRXV�YDULDEOHV� DQG� WU\� WR� HVWLPDWH� WKH� UHOD�
WLRQVKLS� EHWZHHQ� WKHVH� YDULDEOHV� ZLWKLQ� D� VLPXOWDQHRXV� HTXDWLRQ
V\VWHP� E\� 0D[LPXP�/LNHOLKRRG�� $OWKRXJK� LQJHQLRXV�� WKLV� DS�
SURDFK� IDFHV� WKH� GLIILFXOW\� RI� ILQGLQJ� FUHGLEOH� LQVWUXPHQWDO� YDUL�
DEOHV� WR� LGHQWLI\� WKH� SDUDPHWHUV� RI� LQWHUHVW� RWKHU� WKDQ� E\� IXQF�
WLRQDO�IRUP�DVVXPSWLRQV�

6HQVLWLYLW\�DQDO\VHV

(VWLPDWLRQ� UHVXOWV� GHSHQG� RQ� WKH� VSHFLILFDWLRQ� RI� WKH� HDUQLQJV
IXQFWLRQ�� RQ� WKH� HVWLPDWLRQ� PHWKRG� DV� ZHOO� DV� RQ� WKH� GDWD� VHWV
XVHG��7KHUHIRUH�� LW� LV�ZRUWK�H[DPLQLQJ�ZKHWKHU�WKH�UHVXOWV�DUH�UR�
EXVW�WR�DOWHUQDWLYH�PRGHO�VSHFLILFDWLRQV�DQG�GDWD�VHWV�

$V� DOUHDG\�PHQWLRQHG��:DJQHU� DQG� /RUHQ]� ������� WHVW� WKH� UR�
EXVWQHVV� RI� UHVXOWV� ZLWK� UHVSHFW� WR� GLIIHUHQW� HVWLPDWLRQ�PHWKRGV�
6WHLQHU�DQG�:DJQHU��������FRPSDUH�UHVXOWV�IURP�FURVV�VHFWLRQ�UH�
JUHVVLRQV�RQ� WZR�GLIIHUHQW� GDWD� VHWV� �,$%6� DQG�*62(3���+�EOHU
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DQG�*HUODFK���������ZKR�DUH�LQWHUHVWHG�LQ�WKH�VHFWRUDO�GLVWULEXWLRQ
RI� ZDJHV�� HVWLPDWH� HDUQLQJV� HTXDWLRQV� E\� VHFWRU�� :HL�KXKQ� DQG
&OHPHQW� ������� DQDO\VH� JHQGHU� GLIIHUHQFHV� RQ� WKH� EDVLV� RI� 2/6
FURVV�VHFWLRQ�UHJUHVVLRQV�RI�GLIIHUHQW�VSHFLILFDWLRQV�RI�WKH�HDUQLQJV
IXQFWLRQ�� *HUODFK� ������� DQDO\VHV� JHQGHU� GLIIHUHQFHV� LQ� HDUQLQJV
RQ� WKH� EDVLV� RI� FURVV�VHFWLRQ� UHJUHVVLRQV� RI� VWDQGDUG� HDUQLQJV
IXQFWLRQV�HVWLPDWHG� VHSDUDWHO\� IRU�PDUULHG�PHQ�� VLQJOH�PHQ��PDU�
ULHG�ZRPHQ�DQG�VLQJOH�ZRPHQ�

4 Results from previous studies for
Germany

7KH� HVWLPDWLRQ� UHVXOWV� RI� WKH� VWXGLHV� SUHVHQWHG� DUH� GLIILFXOW� WR
FRPSDUH�� VLQFH� WKH� GDWD�� WKH� SHULRG� FRQVLGHUHG�� WKH� VSHFLILFDWLRQ
DQG� WKH� HVWLPDWLRQ� PHWKRG� DUH� GLIIHUHQW�� +RZHYHU�� LW� LV� ZRUWK
ORRNLQJ� DW� WKH�PDLQ� UHVXOWV� DULVLQJ� IURP� WKH� VWXGLHV�� 7KLV� VHFWLRQ
UHSRUWV� WKH�PDLQ� HVWLPDWLRQ� UHVXOWV� DV� IDU� DV� UHWXUQV� WR� HGXFDWLRQ
DQG�WR�H[SHULHQFH�DUH�FRQFHUQHG�

4.1 Returns to education

$� GLVWLQFWLRQ� FDQ� EH� GUDZQ� EHWZHHQ� PRGHOV� XVLQJ� WKH� \HDUV� RI
VFKRROLQJ�DV�D�YDULDEOH�IRU�HGXFDWLRQ�DQG�WKRVH�UHIHUULQJ�WR�HGXFD�
WLRQDO� OHYHOV�� LQFOXGHG� DV� GXPP\� YDULDEOHV� LQ� WKH� HDUQLQJV� IXQF�
WLRQ��7DEOH���SUHVHQWV� WKH� UHVXOWV�RI� VWXGLHV�EDVHG�RQ�D� VFKRROLQJ
PRGHO��V�P���

$V�WKH�WDEOH�VKRZV��WKH�HVWLPDWHV�RI�UHWXUQV�WR�HGXFDWLRQ�UDQJH
IURP���WR�����GHSHQGLQJ�RQ�WKH�VDPSOH�FKRVHQ��WKH�VSHFLILFDWLRQ
DQG�WKH�HVWLPDWLRQ�PHWKRGV�DSSOLHG�

)HZ� VWXGLHV� DQDO\VH� FKDQJHV� LQ� UHWXUQV� WR� VFKRROLQJ� RYHU� WLPH�
7KH� IHZ� VWXGLHV�ZLWK� DQ� LQWHUWHPSRUDO� IRFXV� DUH� UHVWULFWHG� WR� WKH
����V�RU�����V��ZKHUHDV�WKHUH�VHHPV�WR�EH�QR�VWXG\�H[WHQGLQJ� WR
WKH�����V��%HOOPDQ��5HLQEHUJ�DQG�7HVVDULQJ��������VWXG\�WKH�ORQJ�
HVW�WLPH�SHULRG�DQG�ILQG�FRQVWDQW�UHWXUQV�WR�VFKRROLQJ�DW�D�OHYHO�RI
DERXW�����:HL�KXKQ�DQG�&OHPHQW��������ILQG�WKDW�ZLWKLQ�WKH�SH�
ULRG� ����� ²� ��� UHWXUQV� WR� HGXFDWLRQ� KDYH� VOLJKWO\� LQFUHDVHG� �GH�
FUHDVHG�� IRU�PHQ� �ZRPHQ���+RZHYHU�� LQ� WKHLU� VWXG\� WKH� HVWLPDWHV
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RI� UHWXUQV� WR� VFKRROLQJ� DUH� WZLFH� DV�KLJK� DV� LQ� WKH� VWXG\�E\�%HOO�
PDQQ��5HLQEHUJ�DQG�7HVVDULQJ���������ZKLFK�UHQGHUV�DQ\�FRPSDUL�
VRQ�GLIILFXOW��0RUH�UHVHDUFK�VHHPV�WR�EH�QHHGHG�LQ�WKLV�DUHD�

7DEOH���� 5HWXUQV�WR�\HDUV�RI�VFKRROLQJ��LQ�����'HSHQG�
HQW�YDULDEOH��ORJ�HDUQLQJV�
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7KH� JUHDW� PDMRULW\� RI� SUHYLRXV� VWXGLHV� FRQFHQWUDWHV� RQ� WKH� VXE�
VDPSOH�RI�PHQ��'LIIHUHQFHV�EHWZHHQ�PHQ�DQG�ZRPHQ�KDYH�QRW�OHG�WR
YHU\�UREXVW�UHVXOWV�VR�IDU��)RU�LQVWDQFH��%HOOPDQQ�DQG�*HUODFK�������
ILQG�WKDW�UHWXUQV�WR�HGXFDWLRQ�DUH�DERXW�WZLFH�DV�KLJK�IRU�ZRPHQ�DV
IRU�PHQ��������YV���������7KLV�UHVXOW��KRZHYHU��LV�FRQWUDGLFWHG�E\�WKH
VWXG\�RI�:HL�KXKQ�DQG�&OHPHQW���������ZKR�ILQG�PXFK�VPDOOHU�JHQ�
GHU�GLIIHUHQFHV�����²�����IRU�PHQ�DQG����²�����IRU�ZRPHQ��*HUODFK
������� DOVR� ILQGV� VRPHZKDW� ORZHU� UHWXUQV� WR� HGXFDWLRQ� IRU� ZRPHQ
WKDQ�IRU�PHQ��EXW�DW�D�PXFK�ORZHU�OHYHO�WKDQ�:HL�KXKQ�DQG�&OHPHQW�
)RU�H[DPSOH��IRU�WKH�VXE�VDPSOHV�RI�PDUULHG�PHQ�DQG�ZRPHQ��KH�HV�
WLPDWHV�UDWHV�RI�UHWXUQ�RI������DQG�����UHVSHFWLYHO\��,Q�FRQWUDVW��IRU

7DEOH���� 'HILQLWLRQ�RI�HGXFDWLRQDO�OHYHOV

%HOOPDQQ�

5HLQEHUJ 	

7HVVDULQJ

������

'XVWPDQ 	

YDQ 6RHVW

������

6WHLQHU 	

:DJQHU

������

)UDQ]

������

:HL�KXKQ
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������
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%DVLF
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VKLS � QR
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GHJUHH

,QWHUPHGLDWH
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� DSSUHQWLFH�
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*UDGXDWH 7HFKQLFDO
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VSHFLILF
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VSHFLILF VFKRRO

� 9RFDWLRQDO
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/HYHO � 8QLYHUVLW\ 8QLYHUVLW\ � 9RFDWLRQDO

VFKRRO

�
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VFKRRO

�

/HYHO � � � � +LJKHU

VSHFLILF

VFKRRO

�

/HYHO � � � � 8QLYHUVLW\ �
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VLQJOH�PHQ�DQG�ZRPHQ�WKH�UHWXUQV�WR�VFKRROLQJ�DUH�DERXW�WKH�VDPH�
7KHVH�GLIIHULQJ�UHVXOWV�REYLRXVO\�GR�QRW�DOORZ�DQ\�FOHDU�FRQFOXVLRQ
WR�EH�GUDZQ�RQ� WKH�VL]H�RI�JHQGHU�GLIIHUHQFHV� LQ� UHWXUQV� WR�HGXFD�
WLRQ��+HUH��WRR��PRUH�UHVHDUFK�VHHPV�QHHGHG�

6WDQGDUG� VFKRROLQJ�PRGHOV�PDNH� WKH� DVVXPSWLRQ� WKDW� UHWXUQV� WR
HGXFDWLRQ� DUH� OLQHDU� LQ� \HDUV� RI� HGXFDWLRQ�� 7KLV� SHUKDSV� UHVWULFWLYH
DVVXPSWLRQ� LV� QRW� PDGH� LQ� WKH� GXPP\� YDULDEOH� PRGHOV� �G�Y�P���
ZKHUH� HGXFDWLRQDO� DWWDLQPHQW� LV� UHSUHVHQWHG� E\� D� VHW� RI� GXPP\
YDULDEOHV�� 7DEOH� �� VXPPDULVHV� WKH� GHILQLWLRQV� RI� HGXFDWLRQDO� GXP�
PLHV� XVHG� LQ� WKH� VWXGLHV� VXUYH\HG� KHUH��ZKHUH� WKH� UHVSHFWLYH� FDWH�
JRU\�DOZD\V� UHIHUV� WR� WKH�KLJKHVW� HGXFDWLRQDO�GHJUHH�REWDLQHG��7KH
UHIHUHQFH�JURXS��ZKLFK�LV�QRW�LQGLFDWHG�LQ�WKH�WDEOH��DOZD\V�UHIHUV�WR
WKH�ORZHVW�HGXFDWLRQDO�OHYHO�

2Q� WKH�EDVLV�RI� WKHVH�GHILQLWLRQV�� UHWXUQV� WR� HGXFDWLRQ�E\� HGX�
FDWLRQDO�FDWHJRU\�HVWLPDWHG� LQ� WKH�YDULRXV� VWXGLHV� DUH� VXPPDULVHG
LQ�7DEOH� ��� )RU� QRW� WRR� ODUJH� UHWXUQV�� WKH� UHSRUWHG� QXPEHUV� JLYH
WKH� UHODWLYH� ZDJH� GLIIHUHQWLDOV� �LQ� SHU� FHQW�� EHWZHHQ� DQ\� RI� WKH
HGXFDWLRQ�JURXSV�UHODWLYH�WR�WKH�UHIHUHQFH�JURXS�RI�SHRSOH�ZLWK�QR
FRPSOHWHG�HGXFDWLRQDO�GHJUHH�1��$OWHUQDWLYHO\��WKH�ZDJH�GLIIHUHQWLDO
EHWZHHQ� DQ\� WZR�HGXFDWLRQDO� OHYHOV� LV� VLPSO\� JLYHQ�E\� WKH�GLIIHU�
HQFH�RI�WKH�UHVSHFWLYH�UHWXUQV�UHSRUWHG�LQ�WKH�WDEOH�

*LYHQ�WKH�GLIIHUHQFHV�LQ�WKH�GHILQLWLRQ�RI�HGXFDWLRQDO�OHYHOV��WKHVH
UHVXOWV�DUH�GLIILFXOW�WR�FRPSDUH��$W�OHDVW��WKH\�DOO�VKRZ�TXLWH�XQDP�
ELJXRXVO\� WKDW� WKH�KLJKHU� WKH� OHYHO�RI� HGXFDWLRQ�� WKH�KLJKHU� WKH� UH�
WXUQV�LQ�WHUPV�RI�HDUQLQJV��2QH�KDV�WR�NHHS�LQ�PLQG��KRZHYHU��WKDW
\HDUV�RI� ODERXU�PDUNHW�H[SHULHQFH�DUH� OLNHO\� WR�GLIIHU�EHWZHHQ�HGX�
FDWLRQDO� OHYHOV��7DNLQJ�WKLV� LQWR�DFFRXQW�� LW�VHHPV� WKDW� WKH�PDUJLQDO
UHWXUQ�WR�HGXFDWLRQ�GHFUHDVHV�ZLWK�WKH�OHYHO�RI�HGXFDWLRQ�

$V�WR�FKDQJHV�LQ�UHWXUQV�WR�HGXFDWLRQ�RYHU�WLPH��WKH�HVWLPDWHV�E\
%HOOPDQ�� 5HLQEHUJ� DQG� 7HVVDULQJ� ������� VKRZ� WKDW� WKH\� KDYH� LQ�
FUHDVHG� IRU� WKH�KLJKHU� HGXFDWLRQDO� JURXSV� �OHYHO� �� DQG� OHYHO� ����$V
PHQWLRQHG� DERYH�� WKLV� UHVXOW� FRQWUDGLFWV� WKH� REVHUYDWLRQ� E\
:HL�KXKQ�DQG�&OHPHQW���������)RU�WKH�SHULRG������DQG�������6WHL�
QHU�DQG�:DJQHU��������ILQG�VOLJKWO\�GHFUHDVLQJ�UHWXUQV�IRU�WKH�JURXS
ZLWK�KLJKHU�HGXFDWLRQ�LQ�ERWK�GDWD�VHWV�DQDO\VHG�

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

1
,Q D VHPL�ORJOLQHDU HDUQLQJV HTXDWLRQ WKH H[DFW ZDJH GLIIHUHQWLDO LV JLYHQ E\ WKH H[�

SRQHQW RI WKH HVWLPDWHG SDUDPHWHU RI WKH UHVSHFWLYH HGXFDWLRQDO GXPP\ YDULDEOH�
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7DEOH���� 5HWXUQV� WR� VFKRROLQJ�E\� OHYHO�RI� HGXFDWLRQ� �LQ
����'HSHQGHQW�YDULDEOH��ORJ�HDUQLQJV

<HDUV (GXFDWLRQ
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$V� WR� VHFWRUDO� DQG� JHQGHU� GLIIHUHQFHV�� 'XVWPDQQ� DQG� YDQ� 6RHVW
�������ILQG�KLJKHU�UHWXUQV�DW�DOO�HGXFDWLRQDO�OHYHOV�LQ�WKH�SXEOLF�FRP�
SDUHG�WR�WKH�SULYDWH�VHFWRU�RI�WKH�:HVW�*HUPDQ�HFRQRP\��:HL�KXKQ
DQG�&OHPHQW�������� ILQG� WKDW� UHWXUQV� IRU�ZRPHQ�ZLWK�D�KLJK�VFKRRO
GHJUHH� �$ELWXU�� DUH� KLJKHU� WKDQ� IRU�PHQ�ZLWK� WKH� VDPH� HGXFDWLRQDO
EDFNJURXQG�� ZKHUHDV� WKH\� GR� QRW� ILQG� JHQGHU� GLIIHUHQFHV� IRU� WKH
RWKHU� HGXFDWLRQDO� OHYHOV� �H[FHSW� IRU� WKH�YHU\� VPDOO� JURXS�RI�ZRPHQ
ZLWK�´KLJKHU�VSHFLDOLVHG�HGXFDWLRQµ��
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7DEOH���� 5HWXUQV� WR� ODERXU� PDUNHW� H[SHULHQFH� �LQ� ���
'HSHQGHQW�YDULDEOH��ORJ�HDUQLQJV

<HDUV ([SHULHQFH ([SHULHQFHñ
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G�Y�P�� GXPP\ YDULDEOH PRGHO�
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4.2 Returns to experience

7DEOH���SUHVHQWV� WKH�HVWLPDWHV� IRU� WKH�H[SHULHQFH�YDULDEOHV� LQ� WKH
HDUQLQJV� IXQFWLRQV�� ,Q� DOO� VWXGLHV�� WKH� OLQHDU� H[SHULHQFH� WHUP� H[�
KLELWV�D�SRVLWLYH�VLJQ�DQG�WKH�TXDGUDWLF�WHUP�D�QHJDWLYH�VLJQ��ZKLFK
LPSOLHV� WKH�ZHOO�NQRZQ�FRQFDYH�VKDSH�RI� WKH�HDUQLQJV�H[SHULHQFH
FXUYH��7KH�UHVXOWV�YDU\� OHVV� WKDQ�IRU�HGXFDWLRQ�� VLQFH�PRVW�RI� WKH
FRHIILFLHQWV�IRU�WKH�H[SHULHQFH�WHUP�UDQJH�EHWZHHQ���DQG����

%HOOPDQ��5HLQEHUJ� DQG�7HVVDULQJ� ������� ILQG� D� VOLJKWO\�SRVLWLYH
WLPH� WUHQG�RYHU� WKH���V��7KLV� UHVXOW� LV� FRQILUPHG�� DW� OHDVW� IRU� WKH
HQG�RI� WKH�����V��E\�:HL�KXKQ� DQG�&OHPHQW� �������� 6WHLQHU� DQG
:DJQHU���������KRZHYHU��ILQG�D�GHFUHDVH�LQ�WKH�H[SHULHQFH�FRHIIL�
FLHQW� EHWZHHQ� ����� DQG� ����� �IURP� ��� WR� ���� XVLQJ� WKH� ,$%6
GDWD� VHW� DQG� D� VOLJKW� LQFUHDVH� ZLWK� GDWD� IURP� WKH� *62(3�
:HL�KXKQ� DQG� &OHPHQW� ������� REWDLQ� PXFK� KLJKHU� FRHIILFLHQWV
IRU�ZRPHQ�WKDQ�IRU�PHQ��7KLV�UHVXOW�LV�QRW�FRQILUPHG�E\�*HUODFK
�������� ,Q� WKH� ODWWHU� VWXG\�� WKH�RSSRVLWLRQ� LV� UDWKHU�EHWZHHQ�PDU�
ULHG�DQG�VLQJOH�LQGLYLGXDOV��VLQFH�WKH�HIIHFW�RI�H[SHULHQFH�RQ�ZDJHV
LV�PXFK�KLJKHU�IRU�VLQJOH�SHRSOH��6WHLQHU�DQG�:DJQHU��������VKRZ
WKDW�HDUQLQJV�H[SHULHQFH�SURILOHV�GHSHQG�RQ�WKH�OHYHO�RI�HGXFDWLRQ�
WKH� KLJKHU� WKH� OHYHO�� WKH� VWHHSHU� WKH� H[SHULHQFH�HDUQLQJV� SURILOH�
ZKLFK�LV�YHU\�IODW�IRU�SHRSOH�ZLWK�QR�FRPSOHWHG�HGXFDWLRQDO�RU�YR�
FDWLRQDO�GHJUHH�

5 Conclusions

7KHUH� LV�QRW�PXFK�V\VWHPDWLF� UHVHDUFK�IRFXVLQJ�RQ� WKH�UHWXUQV� WR
KXPDQ�FDSLWDO� LQ�*HUPDQ\��0RVW�H[LVWLQJ�VWXGLHV�XVH�TXLWH�GLIIHU�
HQW� VSHFLILFDWLRQV�RI� WKH�EDVLF�KXPDQ�FDSLWDO� YDULDEOHV�� DQG�GLIIHU
ZLWK�UHVSHFW�WR�LQFOXGHG�FRQWURO�YDULDEOHV��GDWD�VHWV�DQG�WLPH�SHUL�
RGV�FRYHUHG�DV�ZHOO�DV�HVWLPDWLRQ�PHWKRGV��7KLV�PDNHV�LW�GLIILFXOW
WR� FRPSDUH� UHVXOWV� EHWZHHQ� VWXGLHV��+HQFH�� QR� FOHDU� FRQFOXVLRQV
RQ�WKH�UHWXUQV�WR�KXPDQ�FDSLWDO� LQ�*HUPDQ\�FDQ�EH�GUDZQ�RQ�WKH
EDVLV�RI�WKH�H[LVWLQJ�OLWHUDWXUH��DQG�WKHUH�LV�D�FOHDU�QHHG�IRU�IXUWKHU
UHVHDUFK���HVSHFLDOO\�LQ�WKUHH�DUHDV�

� PHWKRGRORJLFDO� DSSURDFK��PRVW� VWXGLHV� DUH�EDVHG�RQ�D� VLPSOH�YHU�
VLRQ� RI� WKH� WUDGLWLRQDO� 0LQFHU� HDUQLQJV� IXQFWLRQ� DQG� LJQRUH
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VRPH� LPSRUWDQW� SUREOHPV� DULVLQJ� IURP� SRWHQWLDO� VHOHFWLYLW\
ELDV��XQREVHUYHG�LQGLYLGXDO�KHWHURJHQHLW\�DQG�WKH�HQGRJHQHLW\
RI�VRPH�RI�WKH�EDVLF�KXPDQ�FDSLWDO�YDULDEOHV�

� FKDQJHV� LQ� UHWXUQV� WR� HGXFDWLRQ� RYHU� WLPH�� LW�ZRXOG�EH� LQWHUHVWLQJ� WR
DQDO\VH�ZKHWKHU� UHWXUQV� KDYH� FKDQJHG� LQ�*HUPDQ\� RYHU� WLPH
DQG�� LI� VR�� KRZ� WKHVH� FKDQJHV� FDQ�EH� H[SODLQHG� �IRU� LQVWDQFH�
FRKRUW�HIIHFWV��SXEOLF�SROLF\�FKDQJH��

� VWUXFWXUDO� IDFWRUV�� IHZ� VWXGLHV� DQDO\VH� GLIIHUHQFHV� EHWZHHQ
JURXSV��H�J��GLIIHUHQFHV�LQ�UHWXUQV�E\�JHQGHU��EHWZHHQ�WKH�SXE�
OLF�DQG�SULYDWH�VHFWRU�RI�WKH�HFRQRP\��DQG�EHWZHHQ�QDWLYHV�DQG
IRUHLJQHUV��6WXGLHV�ZKLFK�IRFXV�H�J��RQ�WKH�JHQGHU�ZDJH�GLIIHU�
HQWLDO�KDYH�\LHOGHG�QR�FRQFOXVLYH�UHVXOWV�VR�IDU�
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YLGXDO� HDUQLQJV� DQG� WKH� HIILFLHQF\�ZDJH� K\SRWKHVLV�� LQ�.|QLJ��+�
�HG����(FRQRPLFV�RI�ZDJH�GHWHUPLQDWLRQ�

0LQFHU��-����������6FKRROLQJ��([SHULHQFH�DQG�(DUQLQJV��1%(5��1HZ
<RUN�

2(&'� ��������+XPDQ� FDSLWDO� LQYHVWPHQW��$Q� LQWHUQDWLRQDO� FRPSDUL�
VRQ��&HQWUH�IRU�(GXFDWLRQDO�5HVHDUFK�DQG�,QQRYDWLRQ��3DULV�

2(&'���������(GXFDWLRQ�3ROLF\�$QDO\VLV��3DULV�

6WHLQHU��9�� DQG�:DJQHU��.�� ��������+DV�(DUQLQJV� ,QHTXDOLW\� LQ
*HUPDQ\� &KDQJHG� LQ� WKH� ����·V�� =HLWVFKULIW� I�U� :LUWVFKDIWV�� XQG
6R]LDOZLVVHQVFKDIWHQ��%HUOLQ�

:DJQHU��-��DQG�/RUHQ]��:����������7KH�HDUQLQJV�IXQFWLRQV�XQGHU
WHVW��(FRQRPLFV�/HWWHUV������S�����II�
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:DJQHU��-��DQG�/RUHQ]��:����������(LQNRPPHQVIXQNWLRQVVFKlW]XQJHQ
PLW�/lQJVVFKQLWWGDWHQ� I�U� YROO]HLWHUZHUEVWlWLJH� GHXWVFKH�0lQQHU�
.RQMXQNWXUSROLWLN������SS���������

:HL�KXKQ�DQG�&OHPHQW���������$XVELOGXQJ�XQG�(LQNRPPHQ� LQ�GHU
%XQGHVUHSXEOLN�'HXWVFKODQG��%HLWUlJH� ]XU�$UEHLWVPDUNW�� XQG�%HUXIV�
IRUVFKXQJ�1U������1�UQEHUJ�


