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1 Introduction1

7KH�DLP�RI�WKLV�VWXG\�LV�WR�DQDO\VH�WKH�DSSOLHG�UHVHDUFK� LQWR�ZDJH
IRUPDWLRQ�LQ�WKH�3RUWXJXHVH�ODERXU�PDUNHW��7KH�SDSHU�IRFXVHV�RQ
ZDJHV� DQG� HQGHDYRXUHV� WR� GHWHUPLQH� LI� WKH� UHVXOWV� RI� VHYHUDO� UH�
VHDUFK� VWXGLHV� DUH� VLPLODU�� WKDW� LV�� LI� WKH\� DUH� UREXVW� WR� GLIIHUHQW
GDWD� VHWV�� HTXDWLRQ� VSHFLILFDWLRQV� DQG� HVWLPDWLRQ� SURFHGXUHV�� $G�
GLWLRQDOO\�� WKH� SDSHU� JLYHV� WKH� RSSRUWXQLW\� WR� JDLQ� GHHSHU� LQVLJKW
LQWR�WKH�EHKDYLRXU�RI�WKH�ODERXU�PDUNHW�LQ�3RUWXJDO�

7KH� HVWLPDWLRQ� UHVXOWV� FRPH� IURP� PDUNHW� ZDJH� IXQFWLRQV�� 7KH
XQLW�RI�REVHUYDWLRQ�LQ�WKH�GDWD�VHWV�LV�WKH�LQGLYLGXDO��7KH�HVWLPDWLRQ
RI� LQGLYLGXDO·V�ZDJHV�VKRZV�UHVXOWV�WKDW�DUH�VLPLODU��QRW�RQO\� LQ� WKH
GLUHFWLRQ��EXW�DOVR�LQ�WKH�PDJQLWXGH�RI�WKH�LQGLYLGXDO·V�KXPDQ�FDSL�
WDO�HQGRZPHQW� LQIOXHQFH�RQ�ZDJHV��<HDUV�RI�HGXFDWLRQ�� H[SHULHQFH
DQG�WHQXUH�KDYH�SRVLWLYH�HVWLPDWHG�HIIHFWV�WKDW�KROG�WKH�VDPH�PDJ�
QLWXGH� IURP�RQH� VWXG\� WR�DQRWKHU��2I� WKH� WKUHH�� HGXFDWLRQ�KDV� WKH
KLJKHVW�LQIOXHQFH�RQ�ZDJHV��5HJXODULWLHV�FDQ�DOVR�EH�IRXQG�LQ�WKH�LQ�
IOXHQFH� RI� WKH� LQGLYLGXDO·V� DJH�� ILUP� VL]H�� MRE� TXDOLILFDWLRQ� DQG� UH�
JLRQ�

:DJH� GLIIHUHQWLDOV� E\� JHQGHU� FDQ� EH� GHFRPSRVHG� LQWR� WZR� HI�
IHFWV�� WKH� SURSRUWLRQ� RI� WKH� GLIIHUHQWLDO� GXH� WR� GLIIHUHQW� HQGRZ�
PHQWV� RI� SHUVRQDO� DWWULEXWHV� ²� WKH� DWWULEXWH� HIIHFW�� DQG� WKH� SUR�
SRUWLRQ�RI�WKH�GLIIHUHQWLDO�GXH�WR�GLIIHUHQW�UHWXUQV�WR�WKH�SHUVRQDO
DWWULEXWHV�²� WKH�SULFH� HIIHFW��7KH�GHFRPSRVLWLRQ�RI� WKH�ZDJH� GLI�
IHUHQWLDO� E\� JHQGHU� LQ� SULFH� HIIHFWV� DQG� DWWULEXWH� HIIHFWV� OHDGV� WR
WKH� FRQFOXVLRQ� WKDW� WKH� IRUPHU� HIIHFW� LV� WKH� VWURQJHU� RQH�� :DJH
LQHTXDOLW\� VHHPV� WR� KDYH� LQFUHDVHG� LQ� WKH� ODVW� \HDUV�� ,Q� DGGLWLRQ�
DQDO\VLV�RI�WKH�ZDJH�VWUXFWXUH�VKRZV�WKDW�WKH�ZRUNHUV�DW�WKH�XSSHU
HQG�RI�WKH�ZDJH�GLVWULEXWLRQ�KDYH�D�KLJKHU� UHWXUQ� WR� WKH�\HDUV� LQ�
YHVWHG�LQ�VFKRRO�

$OO�WKH�VWXGLHV�HVWLPDWH�ZDJH�IXQFWLRQV�IRU�3RUWXJDO�DQG�GLVFXVV
WKH� SURFHVV� RI� ZDJH� IRUPDWLRQ�� HVSHFLDOO\� WKH� UROH� SOD\HG� E\� KX�

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

1
7KH DXWKRUV JUDWHIXOO\ DFNQRZOHGJH ILQDQFLDO VXSSRUW IURP 35$;,6 ;;,� JUDQW

������&6+������� DQG )UDQFLVFR /LPD E\ 35$;,6 ;;, � 6XESURJUDPD &LrQFLD H

7HFQRORJLD GR �� 4XDGUR &RPXQLWiULR GH $SRLR� 7KLV SDSHU LV D UHYLVHG DQG XSGDWHG

YHUVLRQ RI WKH SDSHU� 3� 3HUHLUD DQG /LPD� )�� ´$SSOLHG 5HVHDUFK RQ 3RUWXJXHVH

/DERXU 6XSSO\ DQG (DUQLQJVµ� :RUNLQJ 3DSHU ���� 8QLYHUVLGDGH 1RYD GH /LV�
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PDQ� FDSLWDO�� (DFK� RI� WKH� VWXGLHV� WKHQ� IRFXVHV� RQ� WKH� DQDO\VLV� RI
VSHFLILF� SRLQWV� RU� DGGV� LQVLJKWV� RQ� UHODWHG� WRSLFV�� DV� LV� EULHIO\
KLJKOLJKWHG�LQ�ZKDW�IROORZV�

&DUGRVR� ������� VWXGLHV� WKH� LPSDFW� RI� WKH� HPSOR\HUV·� KHWHURJH�
QHLW\�RQ�ZDJH�LQHTXDOLW\�

7KH� IDFW� WKDW� WKH� ZRUNHU·V� DWWULEXWHV� DUH� QRW� HTXDOO\� UHZDUGHG
RYHU�WKH�ZDJH�GLVWULEXWLRQ�LV�DGGUHVVHG�LQ�WKH�SDSHUV�RI�+DUWRJ�HW
DO���������DQG�0DFKDGR�DQG�0DWD��������

,Q�+DUWRJ�HW�DO�� ������� WKH�ZDJH�IRUPDWLRQ� LQ� WKH�$]RUHV� LV� UH�
ODWHG� WR� WKH� ZDJH� EDUJDLQLQJ� VHWWLQJV� DQG� ODERXU� PDUNHW� LQVWLWX�
WLRQV�

,Q� WKH�ZRUN�RI�.LNHU�HW� DO�� ������� DQG�6DQWRV� ������� WKH� LQIOX�
HQFH�RI�RYHUHGXFDWLRQ�DQG�XQGHUHGXFDWLRQ�RQ�ZDJHV�LV�IXOO\�HODER�
UDWHG�²�D�WRSLF�DOVR�VWXGLHG�LQ�.LNHU�DQG�6DQWRV��������

:DJH� GLIIHUHQWLDOV� E\� JHQGHU� DUH� DQDO\VHG� LQ� .LNHU� DQG� 6DQWRV
��������0DUWLQV� ��������9LHLUD� ������� DQG�9LHLUD� DQG�3HUHLUD� ������
ZLWK�D�GHFRPSRVLWLRQ�LQWR�DWWULEXWH�HIIHFWV�DQG�SULFH�HIIHFWV�LQ�RUGHU
WR�DVVHVV�WKH�H[LVWHQFH�RU�QRW�RI�GLVFULPLQDWLRQ�E\�JHQGHU��.LNHU�DQG
6DQWRV��������XQGHUWDNH�WKLV�GHFRPSRVLWLRQ�LQ�UHODWLRQ�WR�ZDJH�GLI�
IHUHQFHV�E\�VHFWRU�RI�HPSOR\PHQW�LQ�DGGLWLRQ�WR�JHQGHU�

/LPD� HW� DO�� ������� SURYLGH� VRPH� UHVXOWV� UHJDUGLQJ� IHPDOHV·� EH�
KDYLRXU�LQ�WKH�ODERXU�PDUNHW��7KH�GHWHUPLQDQWV�RI�WKH�GHFLVLRQ�WR
SDUWLFLSDWH� LQ� WKH� ODERXU�PDUNHW�DQG� WKH� VXSSO\�RI�ZRUNLQJ�KRXUV
DUH� HVWLPDWHG� DQG� GLVFXVVHG�� 7KH� VWXG\� E\�0DUWLQV� ������� LV� DOVR
DERXW�IHPDOHV·�EHKDYLRXU�LQ�WKH�ODERXU�PDUNHW��7KH�DXWKRU�SURYHV
WKDW� WKH� HVWLPDWLRQ� UHVXOWV� DUH� VHQVLWLYH� WR� WKH� HFRQRPLF� DQG� VWD�
WLVWLFDO� VSHFLILFDWLRQ� RI� WKH� IHPDOHV·� ODERXU� VXSSO\�� %RWK� VWXGLHV
FRQVLGHU�PDUULHG�ZRPHQ�

3HUHLUD�DQG�/LPD��������HVWLPDWH�D�PDUNHW�ZDJH�UDWH�DQG�KRXUV�
RI�ZRUN�IXQFWLRQV��7KH�VWXG\� LV�FDUULHG�RXW�IRU�ERWK�PDOH�DQG�IH�
PDOH�SDUWQHUV� LQ�D�FRXSOH��7KH� VDPH�VHW�RI�TXHVWLRQV�DERXW�KLP�
KHU�DQG�DERXW�KLV�KHU�SDUWQHU�ZDV�GLUHFWHG�WR�RQO\�RQH�PHPEHU�RI
WKH�FRXSOH��7KH�PDLQ�SRLQW�ZDV�WR�YHULI\�ZKHWKHU�RU�QRW�ERWK�VHWV
RI�DQVZHUV�ZHUH�FRKHUHQW�ZLWK�WKH�VDPH�PRGHO�

7KH� WD[� V\VWHP� LQIOXHQFH� RQ� IHPDOHV·� ODERXU� PDUNHW� SDUWLFLSD�
WLRQ� LV� GLVFXVVHG� LQ�0DUTXHV� DQG� 3HUHLUD� �����D�E�� DQG�0DUTXHV
�������� 'LIIHUHQW� ILVFDO� VLPXODWLRQV� DUH� FDUULHG� RXW� WR� VWXG\
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ZRPHQV·� VHQVLWLYLW\� WR� WKH� LQFRPH� WD[�� 0DUTXHV� DQG� 3HUHLUD
�����E��H[WHQG�WKH�UHVXOWV�RI�WKHLU�SUHYLRXV�VWXG\������D��LQ�RUGHU
WR� LQFOXGH� WKH�HVWLPDWLRQ�RI� D� ODERXU� VXSSO\� IXQFWLRQ�� 6HYHUDO� HV�
WLPDWLRQ�PHWKRGV�DUH�LPSOHPHQWHG�DQG�GLVFXVVHG�

3VDFKDURSRXORV��������HVWLPDWHV�WKH�UHWXUQV�RI�HGXFDWLRQ��ERWK
SULYDWH� DQG� VRFLDO� UHWXUQV�� DQG� GLVFXVVHV� WKH� GLIIHUHQFHV� EHWZHHQ
WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRU�

6DQWRV� ������� IROORZV� WKH� JHQHUDOLVDWLRQ� RI� WKH� KXPDQ� FDSLWDO
PRGHO�LQ�LQFOXGLQJ�WKH�UROH�RI�RFFXSDWLRQ��7KLV�WRSLF�LV�DOVR�IRXQG
LQ�9LHLUD��������DQG�9LHLUD�DQG�3HUHLUD���������7KH�DXWKRUV�DQDO\VH
WKH�ZDJH�GLIIHUHQWLDO�GHWHUPLQDQWV�LQ�WKH�$]RUHV�LVODQGV�

9LHLUD� HW� DO�� ������� VWXG\� WKH�ZDJH� VWUXFWXUH� DQG� MRE� OHYHO� DOOR�
FDWLRQ� LQ�3RUWXJDO� DQG� WKHLU� HYROXWLRQ�GXULQJ� WKH�����V� DQG� HDUO\
��V��7KH�UHVXOWV�RI�WKH�UHVHDUFK�DUH�PDWFKHG�ZLWK�WKH�WUDQVIRUPD�
WLRQV�RI�WKH�3RUWXJXHVH�HFRQRP\�GXULQJ�WKLV�SHULRG�

7KH�UROH�RI�HGXFDWLRQ�DQG�KXPDQ�FDSLWDO� LQ�JHQHUDO� LV� DQDO\VHG� LQ
6LOYD���������7KH�DXWKRU�VXUYH\V�VHYHUDO�HGXFDWLRQ�V\VWHPV�DQG�UHODWHV
WKHP�WR�WKH�ODERXU�GHPDQG��6mR�3HGUR�DQG�%DSWLVWD��������DOVR�VWXG\
WKH�UROH�RI�HGXFDWLRQ�DV�DQ�DFFXPXODWLRQ�RI�KXPDQ�FDSLWDO�DQG�GLVFXVV
WKH� LPSDFW� RI� HGXFDWLRQ� RQ� ODERXU� SURGXFWLYLW\�� 7KH� SULYDWH� VHFWRU
DQG�WKH�SXEOLF�DGPLQLVWUDWLRQ�VHFWRU�DUH�DQDO\VHG�VHSDUDWHO\�

7KLV� FKDSWHU� LV� RUJDQLVHG� DV� IROORZV�� 6HFWLRQ� �� LQWURGXFHV� WKH
HVWLPDWLRQ�SURFHGXUHV�WKDW�FDQ�EH�IRXQG�LQ�WKH�UHVHDUFK�SDSHUV�UH�
YLHZHG��7KH�WKLUG�VHFWLRQ�GHVFULEHV�WKH�VHYHUDO�GDWD�VHWV�XVHG��7KH
HVWLPDWLRQ� UHVXOWV� DUH� DQDO\VHG� LQ� WKH� IRXUWK� SDUW� RI� WKLV� FKDSWHU�
)LQDOO\��VRPH�FRQFOXGLQJ�FRPPHQWV�DUH�PDGH�

2 Estimation procedures

7KH�EDVLF�SURFHGXUH�WR�HVWLPDWH�ZDJH�IXQFWLRQV� LV� WKH�RUGLQDU\� OHDVW
VTXDUHV��2/6��WHFKQLTXH��6RPH�RI�WKH�VWXGLHV�H[WHQG�WKLV�HVWLPDWLRQ
SURFHGXUH� GXH� WR� WKH� GLIIHUHQW� LVVXHV� WKDW� DUH� DQDO\VHG� WKHUHLQ�� 7KH
REMHFWLYH� RI� WKLV� VHFWLRQ� LV� WR� SRLQW� RXW� WKHVH�PDLQ� H[WHQVLRQV�� 7KH
IRXUWK� VHFWLRQ��ZKHUH� WKH� UHVXOWV� DUH�GLVFXVVHG�� JLYHV�PRUH� LQIRUPD�
WLRQ�DERXW�WKHVH�SURFHGXUHV��7DEOH�$��LQ�WKH�$SSHQGL[�OLVWV�WKH�YDUL�
DEOHV�XVHG�LQ�WKH�HVWLPDWLRQ�RI�ZDJH�HTXDWLRQV�LQ�HDFK�RI�WKH�VWXGLHV
UHYLHZHG�
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7KH�HVWLPDWLRQ�SURFHGXUH�LQ�&DUGRVR��������FRQVLVWV�RI�WKH�LP�
SOHPHQWDWLRQ� RI� D� PXOWLOHYHO� UHJUHVVLRQ� PRGHO� WKDW� DOORZV� WKH
SUHVHQFH�RI�HPSOR\HU�VSHFLILF�FKDUDFWHULVWLFV��7KLV�PRGHO�DFFRXQWV
IRU� WKH�GLIIHUHQW�ZDJH�SROLFLHV� IROORZHG�E\�HDFK� ILUP�� WKDW� LV�� WKH
UHZDUGV�RI� HDFK�RI� WKH�ZRUNHUV·� KXPDQ� FDSLWDO� FRPSRQHQWV��7KH
GDWD�XVHG�PDWFKHV�WKH�HPSOR\HU�ZLWK�WKH�HPSOR\HH�

+DUWRJ�HW�DO���������DQG�0DFKDGR�DQG�0DWD��������PDNH�XVH�RI
TXDQWLOH� UHJUHVVLRQ� WHFKQLTXHV�� D� EUHDNWKURXJK� IURP� WKH�2/6� HV�
WLPDWLRQ�

.LNHU� DQG� 6DQWRV� �������� 6DQWRV� �������� 9LHLUD� �������� DQG
9LHLUD� DQG�3HUHLUD� ������� XVH� D� WZR�VWHS� HVWLPDWLRQ�SURFHGXUH� WR
DGGUHVV�WKH�LPSDFW�RI�MRE�TXDOLILFDWLRQ��RFFXSDWLRQ��RQ�ZDJHV�

/LPD� HW� DO�� �������� 0DUTXHV� �������� 0DUTXHV� DQG� 3HUHLUD
�����D�E���0DUWLQV��������DQG�3HUHLUD�DQG�/LPD��������XVH�HVWLPD�
WLRQ�SURFHGXUHV� WR� FRUUHFW� IRU� WKH� VHOHFWLRQ�ELDV� WKDW� DULVHV�ZKHQ
WKH�ZDJH� LV�RQO\�REVHUYDEOH� IRU� WKRVH� LQGLYLGXDOV� WKDW�ZRUN�� DV� LV
WKH�FDVH�RI�ZRPHQ��ZKRVH�SDUWLFLSDWLRQ�UDWH� LQ�WKH� ODERXU�PDUNHW
LV�IDU�OHVV�WKDQ�RQH�

7KH�ZDJH�YDULDEOH�LV�FODVVLILHG�E\�FDWHJRULHV�LQ�/LPD�HW�DO��������
DQG�3HUHLUD�DQG�/LPD���������7KH�SUREOHP�LV�VROYHG�E\�WKH�XVH�RI
DQ�DOJRULWKP�LQVWHDG�RI�WKH�2/6�

,Q�0DUTXHV� ������� DQG�0DUTXHV� DQG� 3HUHLUD� �����D�� D� KXPDQ
FDSLWDO�ZDJH� IXQFWLRQ� LV� HVWLPDWHG�DW����DQG����KRXUV�RI�ZRUN� LQ
RUGHU�WR�FRPSXWH�DQ�DIWHU�WD[�ZDJH��0DUTXHV�DQG�3HUHLUD������E�
H[WHQG�WKHVH�UHVXOWV�LQ�RUGHU�WR�LQFOXGH�WKH�HVWLPDWLRQ�RI�D�ODERXU
VXSSO\�IXQFWLRQ��6HYHUDO�HVWLPDWLRQ�PHWKRGV�DUH�LPSOHPHQWHG�DQG
GLVFXVVHG�

3 Data sets

7KH�GDWD�VHWV�DUH�DOO�FURVV�VHFWLRQDO��,Q�3RUWXJDO�WKHUH�LV�D�VFDUFLW\
RI�GDWD�DYDLODEOH�IRU�UHVHDUFK��DQG�DOWKRXJK�VRPH�VWXGLHV�XVH�PRUH
WKDQ�RQH�\HDU�RI�GDWD��LW�LV�LPSRVVLEOH�WR�WUDFN�WKH�LQGLYLGXDOV�IURP
RQH�\HDU�WR�DQRWKHU��7DEOH�$��LQ�WKH�$SSHQGL[�VKRZV�WKH�VDPSOH
VL]HV�E\�JHQGHU��VXUYH\�\HDU�DQG�WKH�VRXUFH�GDWD�VHW�

7KH� VXUYH\��4XDGURV� GH� 3HVVRDO� �43��� WKDW� WKH� 0LQLVWU\� RI� (P�
SOR\PHQW� DQQXDOO\� FROOHFWV� IURP� WKH�3RUWXJXHVH� ILUPV� LV� WKH� GDWD
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VRXUFH�XVHG�LQ�VHYHUDO�VWXGLHV��7KHVH�VXUYH\V�LQFOXGH�WKH�GDWD�FRO�
OHFWHG� LQ� TXHVWLRQQDLUHV� WKDW� DUH� VHQW� WR� 3RUWXJXHVH� ILUPV� HYHU\
\HDU�� (YHU\� ILUP� ZLWK� PRUH� WKDQ� ILYH� HPSOR\HHV� �RQH� HPSOR\HH
DIWHU�������JLYHV� LQIRUPDWLRQ�DERXW�WKH�ZRUNHUV·�SHUVRQDO�FKDUDF�
WHULVWLFV�DQG�D�ILUP�FKDUDFWHULVDWLRQ��7KH�ILUP�LV�UHTXLUHG�E\�ODZ�WR
UHVSRQG�WR�WKH�VXUYH\�

7KH� GDWD� VHW� VWXGLHG� LQ� /LPD� HW� DO�� ������� DQG� 3HUHLUD� DQG� /LPD
�������FRPHV� IURP�D� VXUYH\�RUGHUHG�E\� WKH�'LUHFomR�*HUDO� GD�)DPtOLD
�'*)���LQ�������7KH�WRWDO�VDPSOH�FRPSULVHV�����FRXSOHV�ZLWK�DW�OHDVW
RQH�FKLOG�XQGHU����\HDUV�RI�DJH�OLYLQJ�DW�KRPH��DQG�LV�IXOO\�DQDO\VHG�LQ
0HQGHV� HW� DO�� �������� ,W� LV� D� VDPSOH� EURNHQ� GRZQ� E\� UHJLRQ� DQG
SRSXODWLRQDO�GLPHQVLRQ�E\�SODFH��DQG�REWDLQHG�E\�GLUHFW�LQWHUYLHZ�LQ
WKH�UHVLGHQFH�RI�WKH�LQGLYLGXDOV��$W�OHDVW�RQH�RI�WKH�FRXSOH�PHPEHUV
LV�EHWZHHQ����DQG����\HDUV�RI�DJH�

,Q�0DUTXHV�DQG�3HUHLUD������D�E��DQG�0DUTXHV��������WKH�GDWD�VHW
LV� ,QTXpULWRV� DRV�'DGRV� GR� (PSUHJR� �,(��� ������ WKLUG� TXDUWHU�� IURP� WKH
3RUWXJXHVH� QDWLRQDO� LQVWLWXWH� RI� VWDWLVWLFV� �,QVWLWXWR� 1DFLRQDO� GH� (V�
WDWtVWLFD��� ,Q� WKH� VDPSOH� XVHG�� RQO\�PDUULHG� ZRPHQ�ZKRVH� KXVEDQGV
SDUWLFLSDWH�LQ�WKH�ODERXU�PDUNHW�DUH�FRQVLGHUHG��7KH�VDPH�W\SH�RI�GDWD
VHW�LV�XVHG�E\�0DUWLQV��������EXW�IRU������

6mR�3HGUR�DQG�%DSWLVWD��������XVH�WZR�VHWV�RI�GDWD��2QH�RI�WKH�VHWV
LV�IRU�SXEOLF�VHUYDQWV�IURP�D�VXUYH\�FRQGXFWHG�E\�WKH�'LUHFomR�*HUDO�GD
$GPLQLVWUDomR�3~EOLFD��'*$3��LQ�������7KH�RWKHU�LV�IRU�ZRUNHUV�LQ�WKH
SULYDWH�VHFWRU�IURP�WZR�VXUYH\V��ERWK�FRQGXFWHG� LQ�������4XDGURV� GH
3HVVRDO�PHQWLRQHG�DERYH�DQG�,QTXpULWRV�$QXDLV�jV�(PSUHVDV��,$(��IURP
WKH�3RUWXJXHVH�QDWLRQDO�LQVWLWXWH�RI�VWDWLVWLFV�

4 Estimation results

7KH�PDLQ�HVWLPDWLRQ�UHVXOWV�RI�WKH�UHVHDUFK�DUH�GLVFXVVHG�LQ�WKLV�VHF�
WLRQ�� 7KH� ILQGLQJV� UHODWHG� WR� WKH� HVWLPDWLRQ� RI� ZDJH� HTXDWLRQV� DUH
QXPHURXV�DV�D�UHVXOW�RI�WKH�H[WHQGHG�VHW�RI�H[SODQDWRU\�YDULDEOHV�

7KH�GHSHQGHQW�YDULDEOH�LQ�WKH�HVWLPDWLRQV�RI�WKH�ZDJH�HTXDWLRQ�LV
WKH� ORJDULWKP�RI�WKH� LQGLYLGXDO·V�ZDJH�²� LQ�PRVW�VWXGLHV�GHILQHG�DV
WKH� JURVV� PRQWKO\� ZDJH�� 7KH� LQGLYLGXDO� UHFHLYHV� WKLV� ZDJH� IURP
KLV�KHU�VXSSO\�RI�KRXUV�WR�WKH�ODERXU�PDUNHW��7KH�UHVXOWV�SUHVHQWHG
LQ� WKH� IROORZLQJ� WDEOHV� VKRZ� WKH� HVWLPDWHG� FRHIILFLHQWV� RI� WKHVH
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ZDJH�HTXDWLRQV��WKDW�LV��WKH�PDUJLQDO�LQFUHDVH�LQ�ZDJHV��LQ�SHU�FHQW�
FDXVHG� E\� DQ� LQFUHDVH� LQ� WKH� FRUUHVSRQGLQJ� YDULDEOH�� HGXFDWLRQ�
H[SHULHQFH��WHQXUH�RU�DJH�

7KH� YDULDEOH� SHUWDLQLQJ� WR� HGXFDWLRQ� UHIHUV� WR� DWWHQGDQFH� LQ
IRUPDO�VFKRROLQJ��([SHULHQFH�UHIHUV�WR�WKH�\HDUV�RI� ODERXU�PDUNHW
H[SHULHQFH�LQ�JHQHUDO��RU�RWKHUZLVH�VSHFLILHG��DQG�WHQXUH�UHIHUV�WR
WKH�\HDUV�RI�H[SHULHQFH�LQ�WKH�FXUUHQW�ILUP��7KHVH�YDULDEOHV�FDQ�EH
FRQVLGHUHG� DV� SUR[LHV� RI� WKH� LQGLYLGXDO·V� HQGRZPHQWV� RI� KXPDQ
FDSLWDO�

4.1 Education, experience, tenure and age

7KH� HVWLPDWHG� FRHIILFLHQWV� DVVRFLDWHG�ZLWK� HGXFDWLRQ�� WRWDO�ZRUN�
LQJ�H[SHULHQFH�DQG�WHQXUH�FDQ�EH�FRQVLGHUHG�DV�EHLQJ�IDLUO\�UREXVW�
DV�GHPRQVWUDWHG�E\�WKHLU�YDOXHV�LQ�7DEOHV������DQG����UHVSHFWLYHO\�
1RWLFH�WKDW�WKH�RULJLQ�RI�WKH�GDWD�WKDW�JHQHUDWHG�WKH�UHVXOWV�RI�WKH
HVWLPDWLRQ� LV� GLYHUVH� DQG� WKDW� WKH� HVWLPDWLRQ� SURFHGXUH� LPSOH�
PHQWHG�LV�QRW�DOZD\V�WKH�VDPH��1HYHUWKHOHVV��VRPH�LVVXHV�PXVW�EH
QRWHG�

7KH� UHVXOWV� IURP� 9LHLUD� ������� DUH� IRU� WKH� $]RUHV�� DQG� RQH
VKRXOG�WKXV�SUHVXPH�D�GLIIHUHQW�ODERXU�PDUNHW�VHWWLQJ�

7KH�GHILQLWLRQ�RI� WKH�H[SHULHQFH�YDULDEOH� LV�QRW�XQLIRUP�DFURVV
WKH�VHYHUDO�ZDJH�HTXDWLRQV�HVWLPDWHG�� ,Q�3HUHLUD� DQG�/LPD� ������
WKH� YDULDEOH�PHDVXUHV� WKH� WRWDO� ZRUNLQJ� \HDUV� WKDW� WKH� LQGLYLGXDO
UHSRUWHG� LQ� WKH�VXUYH\�� ,Q�DOO�RI� WKH�RWKHU� VWXGLHV� WKH� ODFN�RI� WKLV
YDULDEOH� LQ� WKH� GDWD� VHWV� OHG� WR� WKH� FRQVWUXFWLRQ�RI� D� YDULDEOH� GH�
ILQHG�DV�WKH�LQGLYLGXDO·V�DJH�PLQXV�VL[��\HDUV��PLQXV�\HDUV�RI�HGX�
FDWLRQ�� DQG�� LQ�.LNHU� DQG� 6DQWRV� �������� 6DQWRV� ������� DQG� 6LOYD
��������PLQXV�\HDUV�RI�WHQXUH��3HUHLUD�DQG�/LPD��������LQFOXGH�WKH
LQGLYLGXDO·V� DJH� DV� DQ� LQGHSHQGHQW� YDULDEOH� LQ� WKH� ZDJH� HTXDWLRQ
EHFDXVH� WKDW� YDULDEOH� FDSWXUHV� DGGLWLRQDO� LQIRUPDWLRQ� JLYHQ� WKDW
WKH�LQGLYLGXDO·V�H[SHULHQFH�LV�GLUHFWO\�REVHUYHG��,Q�7DEOHV���DQG���
WKH� ORZHU� FRHIILFLHQWV� DVVRFLDWHG� ZLWK� PHQ·V� H[SHULHQFH�� ZKHQ
FRPSDUHG�ZLWK� WKH�YDOXHV�REWDLQHG� LQ�RWKHU� VWXGLHV�� FDQ�EH�KLJK�
OLJKWHG�ZLWK�WKH�FRHIILFLHQWV�DVVRFLDWHG�ZLWK�PHQ·V�DJH�

:KHQ�WKH�ZDJH�HTXDWLRQ� LV�H[WHQGHG�WR� LQFOXGH�YDULDEOHV�VXFK�DV
ILUP�VL]H��WKH�LQGLYLGXDO·V�RFFXSDWLRQDO� OHYHO� LQVLGH�WKH�ILUP��DQG�VHF�
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WRU�RI�DFWLYLW\��WKH�FRHIILFLHQWV�DVVRFLDWHG�ZLWK�\HDUV�RI�HGXFDWLRQ�DUH
ORZHU�DQG�IDOO�LQWR�WKH�UDQJH�>�����²�����@��7KLV�IDFW�FDQ�H[SODLQ�WKH
ORZHU�FRHIILFLHQWV�IRXQG�LQ�9LHLUD�HW�DO����������ZKHUH�WKH�ZDJH�HTXD�
WLRQ�LQFOXGHV�ILUP�VL]H��ILUP�DJH�DQG�ILUP�RZQHUVKLS�LQ�WKH�VHW�RI�H[�
SODQDWRU\�YDULDEOHV��7KH�VSHFLILFDWLRQ�RI�WKH�ZDJH�HTXDWLRQ�FRQVLGHUHG
LQ�7DEOHV��²��LV�ZKDW�FRXOG�EH�ODEHOOHG�DV�EDVLF��JLYHQ�WKDW�LW�LQFOXGHV
RQO\�WKH�YDULDEOHV�UHODWHG�WR�WKH�LQGLYLGXDO·V�KXPDQ�FDSLWDO�FKDUDFWHU�
LVWLFV��DQG�WKH�PDMRU�H[FHSWLRQ�LV�WKH�VWXG\�MXVW�PHQWLRQHG�

,Q�0DUWLQV��������WKH�LQWHUDFWLRQ�WHUP�EHWZHHQ�H[SHULHQFH�DQG
HGXFDWLRQ� LQFOXGHG� DV� DQ� LQGHSHQGHQW� YDULDEOH� FDQ� H[SODLQ� WKH
KLJKHU�FRHIILFLHQWV�IRXQG�LQ�WKDW�SDSHU�

7KH�HVWLPDWHG�FRHIILFLHQWV�IURP�6mR�3HGUR�DQG�%DSWLVWD�������
LQ�7DEOHV���DQG���DUH�IRU�ZRUNHUV� LQ�WKH�SULYDWH�VHFWRU��:KHQ�WKH
GDWD�VHW�ZLWK�SXEOLF�VHUYDQWV� LV�XVHG�� WKH�FRHIILFLHQWV� DUH����������
DQG��������UHVSHFWLYHO\�

1RWH�WKDW�VRPH�RI�WKH�VWXGLHV�PHQWLRQHG�LQ�WKH�LQWURGXFWLRQ�GR
QRW� DSSHDU� LQ� 7DEOHV� �²��� /LPD� HW� DO�� �������� 0DUTXHV� �������
0DUTXHV�DQG�3HUHLUD������E���DQG�9LHLUD�DQG�3HUHLUD� ��������7KDW

7DEOH��� :DJH�HTXDWLRQ��<HDUV�RI�(GXFDWLRQ

(GXFDWLRQ ���
<HDU

)HPDOH 0DOH $OO

0DUWLQV ������ ���� ��� ��� �

3VDFKDURSRXORV ������ ���� ��� ��� ���

0DFKDGR DQG 0DWD ������ ���� � � ���

9LHLUD HW DO� ������ ���� � � ���

6LOYD ������ ���� ��� ��� ���

.LNHU DQG 6DQWRV ������ ���� ���� ��� ����

6DQWRV ������ ���� ��� ��� ���

9LHLUD HW DO� ������ ���� � � ���

6mR 3HGUR DQG %DSWLVWD ������ ���� � � ���

+DUWRJ HW DO� ������ ���� � ��� �

9LHLUD ������ ���� ��� ���� ���

0DUTXHV DQG 3HUHLUD �����D� ���� ���� � �

0DUWLQV ������
 ���� ���� � �

9LHLUD HW DO� ������ ���� � � ���

0DFKDGR DQG 0DWD ������ ���� � � ���

1RWH� 
 7KH HTXDWLRQ LQFOXGHV DQ LQWHUDFWLRQ WHUP EHWZHHQ HGXFDWLRQ DQG H[SH�

ULHQFH ZLWK DQ HVWLPDWH HTXDO WR ������
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7DEOH��� :DJH�HTXDWLRQ��<HDUV�RI�([SHULHQFH

([SHULHQFH ��� ([SHULHQFH 6TXDUHG

���<HDU

)HPDOH 0DOH $OO )HPDOH 0DOH $OO

0DUWLQV ������ ���� ��� ��� � ����� ���� �

3VDFKDURSRXORV ������ ���� � � ��� � � �����

0DFKDGR DQG 0DWD ������ ���� � � ��� � � �����

9LHLUD HW DO� ������ ���� � � ��� � � ����

6LOYD ������ ���� ��� ��� ��� ����� ����� �����

.LNHU DQG 6DQWRV ������ ���� ��� ��� ��� ����� ����� �����

6DQWRV ������ ���� ��� ��� ��� ����� ����� �����

9LHLUD HW DO� ������ ���� � � ��� � � �����

6mR 3HGUR DQG %DSWLVWD ������ ���� � � ��� � � �����

9LHLUD ������ ���� ��� ��� ��� ����� ����� �����

0DUTXHV DQG 3HUHLUD �����D� ���� ��� � � ����� � �

0DUWLQV ������
 ���� ��� � � ����� � �

9LHLUD HW DO� ������ ���� � � ��� � � �����

3HUHLUD DQG /LPD ������ ���� ��� ��� � ����� ����� �

0DFKDGR DQG 0DWD ������ ���� � � ��� � � �����

1RWHV� <HDUV RI H[SHULHQFH DUH GHILQHG DV WKH LQGLYLGXDO·V DJH PLQXV VL[ �\HDUV�
PLQXV \HDUV RI HGXFDWLRQ� DQG� LQ .LNHU DQG�6DQWRV ������� 6DQWRV �������
DQG 6LOYD ������� PLQXV \HDUV RI WHQXUH�


 7KH HTXDWLRQ LQFOXGHV DQ LQWHUDFWLRQ WHUP EHWZHHQ HGXFDWLRQ DQG H[SHUL�
HQFH ZLWK DQ HVWLPDWH HTXDO WR ������

7DEOH��� :DJH�HTXDWLRQ��<HDUV�RI�7HQXUH

7HQXUH ��� 7HQXUH 6TXDUHG ���
<HDU

)HPDOH 0DOH $OO )HPDOH 0DOH $OO

3VDFKDURSRXORV ������ ���� ��� ��� � ����� ����� �

0DFKDGR DQG 0DWD ������ ���� � � ��� � � �����

9LHLUD HW DO� ������ ���� � � ��� � � �����

6LOYD ������ ���� ��� ��� ��� ����� ����� �����

.LNHU DQG 6DQWRV ������ ���� ��� ��� ��� ����� ����� �����

6DQWRV ������ ���� ��� ��� ��� ����� ����� �����

9LHLUD HW DO� ������ ���� � � ��� � � �����

+DUWRJ HW DO� ������ ���� � ��� � � � �

9LHLUD ������ ���� ��� ��� ��� � � �

9LHLUD HW DO� ������ ���� � � ��� � � �����

0DFKDGR DQG 0DWD ������ ���� � � ��� � � �����
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7DEOH��� :DJH�HTXDWLRQ��$JH

$JH ��� $JH 6TXDUHG ���
<HDU

)HPDOH 0DOH $OO )HPDOH 0DOH $OO

+DUWRJ HW DO� ������

 ���� � ��� � � �����

3HUHLUD DQG /LPD ������ ���� ���
 ��� � �����
 ����� �

1RWHV� 
 &RHIILFLHQW QRW VLJQLILFDQW DW DQ\ UHDVRQDEOH OHYHO�


 7KH HTXDWLRQ GRHV QRW LQFOXGH H[SHULHQFH�

LV�EHFDXVH�WKH\�KDYH�URXJKO\�WKH�VDPH�UHVXOWV�DV�WKRVH�UHSRUWHG�E\�
UHVSHFWLYHO\�� 3HUHLUD� DQG� /LPD� �������� 0DUTXHV� DQG� 3HUHLUD
�����D���DQG�9LHLUD��������

7KH� VLJQV� RI� WKH� FRHIILFLHQWV� LQ� 7DEOHV� �²�� DUH� DV� H[SHFWHG�
(GXFDWLRQ� KDV� D� SRVLWLYH� HIIHFW�� 7KH� LQIOXHQFH� RI� WKH� YDULDEOHV
PHQWLRQHG�LQ�7DEOHV��²��LV�D�TXDGUDWLF�RQH��LQGLFDWLQJ�GLPLQLVKLQJ
UHWXUQV�WR�RQ�WKH�MRE�WUDLQLQJ�

,W� LV� UHODWLYHO\� KDUG� WR� GUDZ� FRQFOXVLRQV� DERXW� WKH� GLIIHUHQFH� E\
JHQGHU�LQ�WKH�FRHIILFLHQWV��.LNHU�DQG�6DQWRV���������0DUWLQV��������
9LHLUD� ������� DQG�9LHLUD� DQG� 3HUHLUD� ������� VWXG\� ZDJH� GLIIHUHQ�
WLDOV�E\�JHQGHU� LQ� UHODWLRQ� WR� WKH�ZDJH�HTXDWLRQ��7KH� UHVXOWV� LQGL�
FDWH�WKDW�WKH�SULFH�HIIHFW�H[SODLQV�D�KLJKHU�SURSRUWLRQ�RI�WKH�ZDJH
GLIIHUHQWLDO��$�SRVVLEOH� LQWHUSUHWDWLRQ�FDQ�EH� WKH�H[LVWHQFH�RI�GLV�
FULPLQDWLRQ�DJDLQVW�ZRPHQ� LQ� WKH�3RUWXJXHVH� ODERXU�PDUNHW��7KH
DQDO\VLV� FDUULHG� RXW� LQ� 0DUWLQV� ������� LV� VRPHZKDW� GLIIHUHQW� EXW
WKH�UHVXOWV� LQGLFDWH�WKDW�WKH�GLIIHUHQWLDO� LV�GXH� WR�GLIIHUHQW� UHWXUQV
WR� H[SHULHQFH� DQG� QRW� WR� GLIIHUHQW� UHWXUQV� WR� HGXFDWLRQ� IRU� WKH
\HDU� ������ $GGLWLRQDOO\� 0DFKDGR� DQG� 0DWD� ������� IRXQG� WKDW
ZRPHQ� HDUQ� OHVV� WKDQ�PHQ� GR� RYHU� WKH� ZKROH� ZDJH� GLVWULEXWLRQ
DQG�WKDW�WKHVH�ZDJH�GLIIHUHQWLDOV�DUH�KLJKHU�LQ�EHWWHU�SDLG�MREV�

:KHQ�WKH�ZDJH�HVWLPDWLRQ�XVHV�HGXFDWLRQ� OHYHOV� LQVWHDG�RI�HGXFD�
WLRQ�\HDUV�WKH�UHVXOWV�DUH�GLIILFXOW�WR�FRPSDUH�GXH�WR�GLIIHUHQW�OHYHO
GHILQLWLRQV�DQG�HTXDWLRQ�VSHFLILFDWLRQV��6RPH�FRQVLVWHQFLHV�FDQ�EH
IRXQG�� KRZHYHU�� VXFK� DV�� RQH� PRUH� OHYHO� FRPSOHWHG� OHDGV� WR� D
ZDJH� LQFUHDVH�� WKH�KLJKHU�ZDJH� LQFUHDVH� LV� DVVRFLDWHG�ZLWK� WKH� DW�
WHQGDQFH�DW�WHFKQLFDO��EDFFDODXUHDWH����\HDUV�LQ�WKH�XQLYHUVLW\��DQG
XQLYHUVLW\� OHYHOV� ��� \HDUV� LQ� WKH� XQLYHUVLW\��� DQG� GXULQJ� WKH� ����V
DQG�HDUO\���V�� WKH�ZDJH�SUHPLXP� LQFUHDVHG�� HVSHFLDOO\� LQ� WKH�FDVH
RI� WKRVH� ZLWK� KLJKHU� OHYHOV� RI� HGXFDWLRQ�� ZKLOH� LQGLYLGXDOV� ZLWK
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IHZHU�\HDUV�RI�HGXFDWLRQ�VDZ�D�WHQGHQF\�WRZDUGV�ORZHU�ZDJH�SUH�
PLXPV�

7KH�UHVXOWV�LQ�WKH�DERYH�WDEOHV�DUH�UDQNHG�E\�VXUYH\�\HDU��7KHUH
LV�QR�FOHDU�WUHQG�RQ�WKH�KXPDQ�FDSLWDO�UHZDUGV��ZKLFK�UHYHDOV� WKH
QHHG�IRU�PRUH�UHVHDUFK�RQ�WKLV�LVVXH�

7KH� ZDJH� GLVWULEXWLRQ� LV� D� FORVHO\� UHODWHG� WRSLF�� +DUWRJ� HW� DO�
�������DQG�0DFKDGR�DQG�0DWD� �������HVWLPDWH� WKH�ZDJH�HTXDWLRQ
DW�VSHFLILF�SRLQWV�RI�WKH�ZDJH�GLVWULEXWLRQ��QDPHO\�WKH�SRLQWV� WKDW
GHILQH�WKH�GHFLOHV�RI�WKH�GLVWULEXWLRQ��7KLV�PRGH�RI�HVWLPDWLRQ��WKH
TXDQWLOH�UHJUHVVLRQ��LV�ULFKHU�DQG�DOORZV�DVVHVVLQJ�WKH�LPSDFW�RI�WKH
FRYDULDWHV� DW� WKHVH� VSHFLILF� SRLQWV�� ,QVWHDG� RI� JHWWLQJ� RQH� FRHIIL�
FLHQW� IRU� HDFK� FRYDULDWH�� DV� VKRZQ� LQ� 7DEOHV� �²��� ERWK� VWXGLHV
SURGXFH� D� UDQJH� RI� FRHIILFLHQWV� IRU� HDFK� FRYDULDWH�� 7KH� UDQJH� RI
FRHIILFLHQW� YDOXHV� FOHDUO\� GHPRQVWUDWHV� WKDW� DQ� RUGLQDU\� OHDVW
VTXDUHV�HVWLPDWLRQ�PDVNV� WKH�GLIIHUHQFHV� LQ� WKH� UHWXUQV� WR� HGXFD�
WLRQ��ZRUNHUV�LQ�WKH�KLJKHU�TXDQWLOHV�RI�WKH�ZDJH�GLVWULEXWLRQ�KDYH
KLJKHU�UHWXUQV�

7KH� HVWLPDWLRQ� SHUIRUPHG� LQ�&DUGRVR� ������� UHYHDOV� WKDW�ZDJH
LQHTXDOLW\�KDV�ULVHQ�IURP������WR�������7KH�FKDQJH�LQ�WKH�HPSOR\�
HUV·�ZDJH�SROLFLHV� OHDGV� WR� WKLV� UHVXOW��7KDW� LV�� WKH�ZRUNHU·V�DWWULE�
XWHV�� QDPHO\� VFKRROLQJ�� WHQXUH�� JHQGHU� DQG� QHZO\�KLUHG�� ZHUH� UH�
ZDUGHG�LQ�D�PRUH�LQHTXDOL]LQJ�ZD\�

4.2 Undereducation and overeducation

.LNHU�HW�DO����������6DQWRV��������DQG�.LNHU�DQG�6DQWRV��������LQ�
FOXGH�YDULDEOHV�LQ�WKH�ZDJH�HVWLPDWLRQ�WKDW�FDSWXUH�WKH�LQGLYLGXDO·V
XQGHUHGXFDWLRQ�DQG�RYHUHGXFDWLRQ��6DQWRV��������SURYLGHV�VHYHUDO
RYHU�XQGHU�HGXFDWLRQ� LQGLFLHV� DQG�SHUIRUPV� DOWHUQDWLYH�ZDJH� HVWL�
PDWLRQ�ZLWK� WKHP��7KH� VDPH� OLQH� RI� UHVHDUFK� LV� SXUVXHG� DQG� H[�
WHQGHG� LQ� .LNHU� HW� DO�� �������� 7KHVH� YDULDEOHV� DUH� UHODWHG� WR� WKH
PDWFKLQJ� EHWZHHQ� WKH� LQGLYLGXDO·V� HGXFDWLRQ� DQG� WKH� VNLOOV� UH�
TXLUHPHQW�RI�KLV�KHU�MRE��7KH�UHVXOWV�DUH�DV�IROORZV��DQ�LQGLYLGXDO
ZLWK�DQ�RYHUHGXFDWLRQ�HDUQV�OHVV�WKDQ�LI�KH�VKH�ZDV�DGHTXDWHO\�DV�
VLJQHG�ZLWK�UHVSHFW� WR�KLV�KHU�HGXFDWLRQDO� VNLOOV��DQ�RYHUHGXFDWHG
LQGLYLGXDO� HDUQV� PRUH� WKDQ� LQGLYLGXDOV� DVVLJQHG� WR� WKH� VDPH� MRE
EXW�ZLWK�WKH�UHTXLUHG�OHYHO�RI�HGXFDWLRQ��WKH�UHYHUVH�LV�WUXH�IRU�WKH
XQGHUHGXFDWHG�ZRUNHUV�
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+DUWRJ�HW�DO���������XVH�TXDQWLOH�UHJUHVVLRQV�WR�DGGUHVV�WKH�SURE�
OHP� RI�PLVPDWFK� EHWZHHQ� WKH� UHTXLUHG� OHYHO� RI� HGXFDWLRQ� DQG� WKH
OHYHO�RI�HGXFDWLRQ�DFTXLUHG�E\� WKH�ZRUNHU��7KH�UHVXOWV�FRQILUP� WKH
RQHV�PHQWLRQHG�DERYH��,Q�DGGLWLRQ��RQH�FDQ�DVVHVV�KRZ�WKH�FRHIIL�
FLHQWV� FKDQJH� DORQJ� WKH�ZDJH� GLVWULEXWLRQ��7KH� GLIIHUHQFH� EHWZHHQ
WKH�UHZDUGV�RI�WKH�RYHUHGXFDWHG�DQG�WKH�SHQDOWLHV�RI�WKH�XQGHUHGX�
FDWHG�LQFUHDVH�IURP�WKH�ORZHU�WR�WKH�KLJKHU�TXDQWLOHV�

4.3 Sample selection bias

7KH�IDFW�WKDW�RQO\�ZDJHV�IRU�WKRVH� LQGLYLGXDOV� WKDW�SDUWLFLSDWH� LQ� WKH
ODERXU�PDUNHW� DUH�REVHUYDEOH� OHDGV� WR�D� VDPSOH� VHOHFWLRQ�ELDV� LQ� WKH
ZDJH� HVWLPDWLRQ��7KLV� ELDV� LV�PRUH� SURQRXQFHG�ZKHQ� WKH� SDUWLFLSD�
WLRQ�SUREDELOLW\�LV�IDU�OHVV�WKDQ�RQH��DV�LV�WKH�FDVH�IRU�ZRPHQ��$V�D�UH�
VXOW��D�PHDVXUH�RI�WKLV�VHOHFWLRQ�ELDV��WKH�VR�FDOOHG�LQYHUVH�0LOOV·�UDWLR
RU�KD]DUG�UDWH��VKRXOG�EH�LQFOXGHG�LQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�ZDJH
UHJUHVVLRQ��7KH�VWXGLHV�E\�/LPD�HW�DO����������/LPD�DQG�3HUHLUD��������
0DUTXHV� ��������0DUTXHV� DQG� 3HUHLUD� �����D�E�� DQG�0DUWLQV� ������
DUH�WKH�RQHV�WKDW� LQFOXGH�WKLV�YDULDEOH� LQ�RUGHU�WR�FRUUHFW�IRU�VDPSOH
VHOHFWLRQ�ELDV�LQ�IHPDOH�ZDJHV��7KH�RWKHU�VWXGLHV�GR�QRW�XVH�VHOHFWLRQ
ELDV�FRUUHFWHG�UHJUHVVLRQ�EHFDXVH�WKH�GDWD�VHWV�FRQWDLQ�RQO\�LQGLYLGX�
DOV�ZKR�VXSSO\�D�SRVLWLYH�DPRXQW�RI�KRXUV�WR�WKH�ODERXU�PDUNHW��1HY�
HUWKHOHVV��WKH�ILUVW�PHQWLRQHG�VWXGLHV�DUH�QRW�FRQFOXVLYH��IRU�H[DPSOH�
3HUHLUD�DQG�/LPD��������DQG�0DUTXHV�DQG�3HUHLUD������E��ERWK�ILQG
SRVLWLYH� FRHIILFLHQWV�� EXW� LQ� WKH� IRUPHU� VWXG\� WKH� FRHIILFLHQW� LV� QRW
VWDWLVWLFDOO\�VLJQLILFDQW�ZKLOH�LQ�WKH�ODWWHU��LW�LV�

4.4 Other variables

7KH�ZDJH�HTXDWLRQV�DUH�XVXDOO\� H[WHQGHG� WR� LQFOXGH�RWKHU� IDFWRUV
WKDW�FDQQRW�EH�ODEHOOHG�DV�FRPSRQHQWV�RI�WKH�LQGLYLGXDO·V�VWRFN�RI
KXPDQ� FDSLWDO��1HYHUWKHOHVV�� WKH\� DUH� LQVWUXPHQWV� IRU� WKH� EHKDY�
LRXU�RI� ILUPV�� DPRQJ�RWKHU� WKLQJV�� DQG� VR� DGG� LQIRUPDWLRQ� DERXW
KRZ� WKH� SD\� SROLFLHV� FDQ� YDU\�� 7KH� FRPSDULVRQ� RI� EDVLF� KXPDQ
FDSLWDO� UHJUHVVLRQV� ZLWK� WKRVH� WKDW� LQFOXGH� WKLV� W\SH� RI� YDULDEOHV
VKRZV�DOVR�WKDW�WKH�HVWLPDWHG�FRHIILFLHQWV�DVVRFLDWHG�ZLWK� WKH�KX�
PDQ�FDSLWDO�YDULDEOHV�DUH�LQ�VRPH�FDVHV�VHQVLWLYH�WR�WKLV� LQFOXVLRQ�
$V�D�UHVXOW�WKH�IROORZLQJ�YDULDEOHV�DUH�GLVFXVVHG��MRE�TXDOLILFDWLRQ�
UHJLRQ��ILUP�VL]H��ILUP�DJH��DQG�KRXUV�RI�ZRUN�
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-RE�TXDOLILFDWLRQ

,Q�WKH�VXUYH\V�IURP�WKH�0LQLVWU\�RI�(PSOR\PHQW�WKHUH�LV�D�FODVVL�
ILFDWLRQ�RI�RFFXSDWLRQV��MREV��DFFRUGLQJ�WR�WKH�WDVN�SHUIRUPHG�DQG
WKH� VNLOOV� UHTXLUHG�� )URP� WKLV� FODVVLILFDWLRQ� D�PHDVXUH� RI� WKH� MRE
FRPSOH[LW\�DQG�UHVSRQVLELOLW\�LV�FRQVWUXFWHG��WKDW�LV��WKH�MRE�TXDOL�
ILFDWLRQ��OHYHO���(DFK�MRE� OHYHO�FRXOG�EH�FRQVLGHUHG�DV�D� OD\HU� LQ�D
KLHUDUFK\� GHILQHG� LQ� WHUPV� RI� LQFUHDVLQJ� UHVSRQVLELOLW\� DQG� WDVN
FRPSOH[LW\�� ,W� LV� D� YDULDEOH� GHILQHG� DW� D� SRLQW� VFDOH� ZKHUH� HDFK
SRLQW�FRUUHVSRQGV�WR�D�MRE�OHYHO��DV�LQ�.LNHU�DQG�6DQWRV���������,W
LV�DOVR�GHILQHG�DV�D�VHW�RI�GXPPLHV��HDFK�GXPP\�EHLQJ�UHODWHG�WR�D
MRE� OHYHO�� 7KLV� ODVW� GHILQLWLRQ� DSSHDUV� LQ� DOO� RI� WKH� RWKHU� VWXGLHV
WKDW� XVH� MRE� TXDOLILFDWLRQ� �VHH�7DEOH�$�� LQ� WKH�$SSHQGL[��� 7KHUH
DUH�WKUHH�VHWV�RI�UHVXOWV�IURP�WKHVH�VWXGLHV��WKH�FRHIILFLHQWV�DVVRFL�
DWHG�ZLWK�WKH�YDULDEOH�MRE�OHYHO�LQFOXGHG�LQ�WKH�ZDJH�HTXDWLRQ��WKH
FRHIILFLHQWV� DVVRFLDWHG�ZLWK� VHYHUDO� YDULDEOHV� DIIHFWLQJ� WKH� DOORFD�
WLRQ� SUREDELOLWLHV� DFURVV� MRE�OHYHO� HTXDWLRQV�� DQG� WKH� FRHIILFLHQWV
RI� VSHFLILF� ZDJH� HTXDWLRQV�� RQH� IRU� HDFK� MRE� OHYHO� DQG� FRUUHFWHG
IRU�VHOHFWLYLW\�ELDV��7KH�UHVXOWV�DUH�GHVFULEHG�EHORZ�

 )LUVWO\��ZKHQ�WKH�LQGLYLGXDO�PRYHV�WR�D�KLJKHU�MRE�OHYHO��KH�VKH
UHFHLYHV�D�KLJKHU�ZDJH��6HFRQGO\�� \HDUV�RI�HGXFDWLRQ�KDYH�D�SRVL�
WLYH� HIIHFW� RQ� WKH� LQGLYLGXDO·V� SUREDELOLW\� RI� EHLQJ� DOORFDWHG� WR� D
KLJKHU�MRE�OHYHO��([SHULHQFH�DQG�WHQXUH�KDYH�D�ZHDNHU�SRVLWLYH�HI�
IHFW�� DOWKRXJK� D� FRQFOXVLYH� VWDWHPHQW� LV� KDUGHU� WR� DVVHUW�� )LQDOO\�
WKH�FRHIILFLHQWV�DVVRFLDWHG�ZLWK�\HDUV�RI�HGXFDWLRQ��H[SHULHQFH�DQG
WHQXUH� DUH� SRVLWLYH� LQ� DOO� RI� WKH� OHYHO�VSHFLILF� ZDJH� HTXDWLRQV�� ,Q
QHDUO\�DOO�FDVHV��WKH�PRYH�WR�D�ZDJH�HTXDWLRQ�WKDW�FRUUHVSRQGV�WR�D
KLJKHU� MRE� OHYHO� LQFUHDVHV� WKH� FRHIILFLHQWV�� 7KLV� LV� HVSHFLDOO\� WUXH
FRQFHUQLQJ�\HDUV�RI�HGXFDWLRQ�

 7KH� LQGLYLGXDO·V� ZDJH� LV� RQO\� REVHUYHG� JLYHQ� KLV�KHU� MRE� DV�
VLJQPHQW��7KLV� VHOHFWLYLW\� FDQ� JLYH� ULVH� WR� D� SUREOHP�RI� LQFRQVLV�
WHQW�OHDVW�VTXDUHV�HVWLPDWHV��7KH�YDULDEOH�WKDW�FRUUHFWV�IRU�WKLV�VH�
OHFWLYLW\� ELDV� KDV� DQ� DVVRFLDWHG� FRHIILFLHQW� WKDW�� LQ� PRVW� FDVHV�� LV
QRW�VWDWLVWLFDOO\�VLJQLILFDQW��7KLV�PHDQV� WKDW� WKH� LQGLYLGXDO·V�SURE�
DELOLW\� RI� EHLQJ� DOORFDWHG� WR� D� VSHFLILF� MRE� OHYHO� LV� QRW� FRUUHODWHG
ZLWK�WKH�HUURU�WHUP�RI�WKH�ZDJH�HTXDWLRQ�IRU�WKDW�OHYHO�

5HJLRQ

'XPP\� YDULDEOHV� IRU� WKH� GLIIHUHQW� 3RUWXJXHVH� UHJLRQV� DUH� IRXQG
LQ�.LNHU�DQG�6DQWRV���������6DQWRV���������DQG�9LHLUD�HW�DO���������
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7KH�SULQFLSDO� FRQFOXVLRQV� WKDW� FDQ�EH� GUDZQ� IURP� WKH� DVVRFLDWHG
FRHIILFLHQWV� DUH�� LQ�/LVERQ�ZDJHV� DUH�KLJKHU� WKDQ� LQ� WKH� RWKHU� UH�
JLRQV�RI�3RUWXJDO��WKH�1RUWK�DQG�&HQWUH�RI�3RUWXJDO�KDYH�WKH�ORZ�
HVW�ZDJHV�� HVSHFLDOO\� LQ� WKH� ����V�ZKHQ� FRPSDUHG�ZLWK� WKH�PLG�
��V��LQ�WKH�6RXWK��WKH�UHJLRQV�RI�$OHQWHMR�DQG�$OJDUYH��WKHUH�LV�DQ
LQWHUPHGLDWH�VLWXDWLRQ�

 .LNHU� DQG�6DQWRV� ������� UXQ�RQH� HTXDWLRQ�RQ� HDFK�3RUWXJXHVH
UHJLRQ� DQG� ILQG� GLIIHUHQW� FRHIILFLHQWV� IRU� WKH� VDPH� YDULDEOH� VHW
OHDGLQJ�WR�DQ�LQWHUSUHWDWLRQ�WKDW�WKHUH�LV�D�UHJLRQDO�LPEDODQFH�

)LUP�VL]H

)LUP�VL]H� LV�GHILQHG� LQ�UHODWLRQ� WR� WKH�QXPEHU�RI�HPSOR\HHV� LQ�HDFK
ILUP��7KH�FRHIILFLHQWV�RI�WKH�GXPPLHV�WKDW�FKDUDFWHULVH�ILUP�VL]H�DQG
WKDW� DUH� LQFOXGHG� LQ� WKH�ZDJH� HVWLPDWLRQV� DOO� SRLQW� LQ� RQH� GLUHFWLRQ�
WKH�ODUJHU�WKH�ILUP�LV��WKH�KLJKHU�DUH�WKH�LQGLYLGXDOV·�ZDJHV��9LHLUD�HW�DO�
�������DQG�+DUWRJ�HW�DO���������XVH�WKH�ORJDULWKP�RI�ILUP�VL]H�DQG�DU�
ULYH�DW�WKH�VDPH�UHVXOW��,Q�9LHLUD�HW�DO����������WKH�ORJDULWKP�RI�ILUP�DJH
LV�DOVR�LQFOXGHG��7KH�DVVRFLDWHG�FRHIILFLHQW�LV�QHJDWLYH�

+RXUV�RI�ZRUN

+RXUV�RI�ZRUN�LV�D�YDULDEOH�XVHG�LQ�WKH�VWXGLHV�UHIHUUHG�WR�LQ�7DEOH
$�� RI� WKH�$SSHQGL[�� 7KH� YDULDEOH� LV� GHILQHG� DV� WKH� ORJDULWKP� RI
ZRUNLQJ� KRXUV�� 7KH� HVWLPDWHG� FRHIILFLHQWV� DVVRFLDWHG� ZLWK� WKLV
YDULDEOH� DUH� SRVLWLYH� DQG� OHVV� WKDQ� RQH�� 7KH� RQO\� H[FHSWLRQV� DUH
WKH� VWXGLHV�E\�9LHLUD� ������� DQG�9LHLUD� DQG�3HUHLUD� ��������ZKHUH
WKH�FRHIILFLHQW� LV�QHJDWLYH� LQ�WKH�IHPDOH�ZDJH�HTXDWLRQ��1RWH� WKDW
WKLV�UHVXOW�LV�IRU�WKH�$]RUHV�LVODQGV�

5 Conclusion

7KH� HVWLPDWLRQ� UHVXOWV� RI� WKH� DSSOLHG� UHVHDUFK� RQ� 3RUWXJXHVH
ZDJHV� DUH� UREXVW�� 7KH� UHYLHZHG� VWXGLHV� XVH� GLIIHUHQW� HVWLPDWLRQ
VHWWLQJV��7KH�GDWD�VHWV��HTXDWLRQ�VSHFLILFDWLRQV�DQG�HVWLPDWLRQ�SUR�
FHGXUHV�GLIIHU��EXW�VRPH�LPSRUWDQW�UHVXOWV�IRU�WKH�ODERXU�PDUNHW�LQ
3RUWXJDO�DUH�DFKLHYHG�QHYHUWKHOHVV��,I�WKH�ILQGLQJV�DUH�WKH�VDPH�LQ
WKH�YDULRXV�VWXGLHV��WKHQ�RQH�FDQ�EH�PRUH�FRQILGHQW�WKDW�WKH\�DUH�D
WUXH�DSSUR[LPDWLRQ�RI�WKH�UHDO�SLFWXUH�
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<HDUV� RI� HGXFDWLRQ�� H[SHULHQFH�� WHQXUH�� DJH�� ILUP� VL]H� DQG� MRE
TXDOLILFDWLRQ�DUH�DOO�YDULDEOHV�ZLWK�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�LQGL�
YLGXDO·V�ZDJH��7KH�UHJLRQ�ZKHUH� WKH� LQGLYLGXDO� OLYHV�KDV�D�SUHFLVH
LQIOXHQFH�� ZDJHV� LQFUHDVH� LI� WKH� ZRUNHU� OLYHV� LQ� /LVERQ� DQG� GH�
FUHDVH� LI� KH�VKH� OLYHV� LQ� WKH� 1RUWK� RU� &HQWUH� RI� 3RUWXJDO�� RWKHU
WKLQJV�EHLQJ�HTXDO��7KH�VTXDUHV�RI�H[SHULHQFH��WHQXUH�DQG�DJH�KDYH
D�QHJDWLYH�LPSDFW�RQ�ZDJHV��7KH�GLIIHUHQW�UHZDUGV�IRU�WKH�LQGLYLG�
XDO·V� DWWULEXWHV� DUH� PRUH� LPSRUWDQW� LQ� H[SODLQLQJ� KLJKHU� PDOH
ZDJHV�WKDQ�DUH�WKH�LQGLYLGXDO·V�GLIIHUHQW�HQGRZPHQWV�RI�DWWULEXWHV�

7KH�VSHFLILF�SD\�SROLFLHV�RI�WKH�HPSOR\HUV�DUH�RQH�RI�WKH�H[SOD�
QDWLRQV� IRU� WKH� ULVH� LQ� ZDJH� LQHTXDOLW\�� 7KH� VWXGLHV� RQ� WKH� ZDJH
VWUXFWXUH�DOVR�SRLQW�WR�WKH�H[LVWHQFH�RI�GLIIHUHQW�SD\�SROLFLHV�DORQJ
WKH�ZDJH�GLVWULEXWLRQ��:RUNHUV�ZLWK�KLJKHU�ZDJHV�KDYH�KLJKHU� UH�
WXUQV�WR�HGXFDWLRQ�

7KHVH� UHVXOWV� DUH� DQ� HQFRXUDJHPHQW� WR� GR� IXWXUH� UHVHDUFK�� $
FRPSDULVRQ� ZLWK� RWKHU� FRXQWULHV� VKRZV� WKH� QHHG� WR� SXUVXH� WKH
VWXG\�RI�WKH�3RUWXJXHVH�ODERXU�PDUNHW�
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Appendix

7KH� IROORZLQJ� WDEOH� SUHVHQWV� DOO� RI� WKH� YDULDEOHV� XVHG� LQ� WKH� UH�
YLHZHG�VWXGLHV��,W�GRHV�QRW�PHDQ�WKDW�WKH\�ZHUH�DOO�LQFOXGHG�LQ�WKH
VDPH�HTXDWLRQ�DW�WKH�VDPH�WLPH�

7DEOH�$�� �:DJH�IXQFWLRQ��YDULDEOHV�LQFOXGHG

&DUGRVR

������

+DUWRJ

HW DO�

������

+DUWRJ

HW DO�

������

.LNHU

HW DO�

������

.LNHU DQG

6DQWRV

�������

6DQWRV

������

/LPD

HW DO�

�������

3HUHLUD DQG

/LPD ������

0DFKDGR

DQG 0DWD

������

$JH × ×
$JH VTXDUHG × ×
<HDUV RI (GXFDWLRQ × × × × × ×
/HYHOV RI (GXFDWLRQ × ×
([SHULHQFH × × × × × ×
([SHULHQFH VTXDUHG × × × × ×
7HQXUH × × × × × ×
7HQXUH 6TXDUHG × × × ×
-RE 4XDOLILFDWLRQ ×
/RJ :RUNLQJ +RXUV × × ×
6HFWRU 3XEOLF�

3ULYDWH
× × ×

)LUP 6L]H × × × × ×
5HJLRQ × × × ×
6HFWRU RI $FWLYLW\�

,QGXVWU\
× × × ×

2WKHU × × × × × × ×
6HOHFW� %LDV

&RUUHFWLRQ
×
 ×



1RWHV� 
 MRE OHYHO DOORFDWLRQ �DQDO\VLV QRW PDGH E\ .LNHU DQG 6DQWRV� �����
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7DEOH�$��� �FRQWLQXHG�

0DUTXHV

�������

0DUTXHV

DQG

3HUHLUD

�����D�E��

0DUWLQV

������

0DUWLQV

������

3VDFKDUR�

SRXORV

������

6mR

3HGUR

DQG

%DSWLVWD

������

6LOYD

������

9LHLUD

�������

9LHLUD

DQG

3HUHLUD

������

9LHLUD

HW DO�

������

$JH ×
$JH VTXDUHG ×
<HDUV RI (GXFDWLRQ × × × × × × ×
/HYHOV RI (GXFDWLRQ × × × × ×
([SHULHQFH × × × × × × ×
([SHULHQFH VTXDUHG × × × × × × ×
7HQXUH × × × ×
7HQXUH 6TXDUHG × × ×
-RE 4XDOLILFDWLRQ × ×
/RJ :RUNLQJ +RXUV × × × ×
6HFWRU 3XEOLF�

3ULYDWH
×

)LUP 6L]H × ×
5HJLRQ ×
6HFWRU RI $FWLYLW\�

,QGXVWU\
×

2WKHU × × ×
6HOHFW� %LDV

&RUUHFWLRQ
×

 ×
 ×


1RWHV� 
 MRE OHYHO DOORFDWLRQ
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7DEOH�$�� 6DPSOH�VL]H
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�

�

�

�� ���

�� ���
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1RWHV� D 8VHV PHDQ YDOXHV RI LQGLYLGXDO REVHUYDWLRQV�
E )LUVW URZ� SULYDWH VHFWRU DQG VHFRQG URZ� SXEOLF DGPLQLVWUDWLRQ�
F 'DWD RQO\ IRU WKH $]RUHV�

'*$3 � 'LUHFomR *HUDO GD $GPLQLVWUDomR 3~EOLFD� '*) � 'LUHFomR

*HUDO GD )DPtOLD� ,$( � ,QTXpULWRV $QXDLV jV (PSUHVDV� ,( � ,QTXpUL�

WRV DRV 'DGRV GR (PSUHJR� 43 � 4XDGURV GH SHVVRDO�


