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,Q� HDUO\� FKLOGKRRG� WKHUH� LV� UDSLG� DQG

PXWXDOO\�FRQQHFWHG�ODQJXDJH�GHYHORSPHQW
LQ� WKH� DUHD� RI� JUDPPDU�� ZKLFK� LQFOXGHV
IRUP�DQG�FRQWHQW��DQG�LQ�WKH�DUHD�RI�SUDJ�
PDWLFV� DQG� FRPSUHKHQVLRQ�� $OWKRXJK� WKH
UHVHDUFKHUV� RI� ODQJXDJH� GHYHORSPHQW� HP�
SKDVL]H�WKDW�E\�WKH�DJH�RI�ILYH�DOO�DUHDV�RI
FKLOGUHQ
V�ODQJXDJH�FRPSHWHQFH�DUH�DOPRVW
IXOO\�GHYHORSHG��WKH\�RIWHQ�UHSRUW�RQ�JUHDW
LQGLYLGXDO�GLIIHUHQFHV�EHWZHHQ�FKLOGUHQ� LQ

WKHLU� ODQJXDJH� FRPSHWHQFH�� ZKLFK� DUH
UDUHO\�RYHUFRPH�DIWHU�HQUROOPHQW�LQ�SULPD�
U\� VFKRRO� �5DJQDUVGRWWLU�� ������� 7KLV� LV
ZK\� LW� DSSHDUV� WR� EH� RI� JUHDW� LPSRUWDQFH
WKDW�WKH�VRXUFHV�RI�LQGLYLGXDO�YDULDELOLW\�LQ
FKLOGUHQ
V� ODQJXDJH� GHYHORSPHQW� EH� DV
FOHDUO\�LGHQWLILHG�DV�SRVVLEOH�
,Q� ERWK� GHYHORSPHQWDO� SV\FKRORJ\� �H�J��

%UXQHU�� ������ 7RPDVHOOR�� ������ �����
9\JRWVN\�� ������ DQG� SV\FKROLQJXLVWLFV
�H�J���&DURQ��������&KRPVN\�������������
&ODUN��&ODUN�� ������� WKH� UHVXOWV�RI� HPSLUL�
FDO�VWXGLHV�KDYH�FRQILUPHG�WKH� LPSRUWDQFH
RI� WKH� UROH� RI� JHQHWLF� DQG� HQYLURQPHQWDO
IDFWRUV�LQ�ODQJXDJH�GHYHORSPHQW�
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$VNHUFHYD���������/MXEOMDQD��6ORYHQLD
(�PDLO��OMXELFD�PDUMDQRYLF#II�XQL�OM�VL

$EVWUDFW��7KLV�VWXG\�DVFHUWDLQV�WKH�H[WHQW� WR�ZKLFK�FKLOGUHQ
V� LQWHOOHFWXDO�DELOLW\�DQG�IDFWRUV� LQ
WKH�IDPLO\�HQYLURQPHQW��SDWHUQDO�DQG�PDWHUQDO�HGXFDWLRQ��DQG�TXDOLW\�RI�WKH�IDPLO\�HQYLURQPHQW�
DQG�LQ�SUHVFKRRO��WKH�DJH�DW�ZKLFK�FKLOGUHQ�VWDUW�SUHVFKRRO�DQG�SUHVFKRRO�TXDOLW\��DUH�OLQNHG�WR
FKLOGUHQ
V�ODQJXDJH�FRPSHWHQFH��ODQJXDJH�FRPSUHKHQVLRQ��ODQJXDJH�H[SUHVVLRQ��DQG�PHWDOLQJX�
LVWLF�DZDUHQHVV���7KH�VDPSOH�FRPSULVHG����� ILYH�\HDU�ROG�FKLOGUHQ� WKDW�ZHUH�DWWHQGLQJ�D�6ORY�
HQLDQ�SUHVFKRRO��7KH�DGRSWHG�SDWK�PRGHO�RI� UHODWLRQVKLS�EHWZHHQ�YDULDEOHV�ZDV�FKHFNHG�XVLQJ
VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��6(0���7KLV�PRGHO���ZKLFK�LQFOXGHV�FKLOGUHQ
V�LQWHOOHFWXDO�DELOLW\�
SUHVFKRRO�TXDOLW\�� FKLOGUHQ
V� DJHV�ZKHQ� WKH\� VWDUWHG�SUHVFKRRO�� TXDOLW\�RI� IDPLO\� HQYLURQPHQW�
DQG�PDWHUQDO�HGXFDWLRQ�DV�H[RJHQRXV�YDULDEOHV��DV�ZHOO�DV�SDUHQWV
�DQG�FKLOGUHQ
V�UHDGLQJ�WRJHWK�
HU�DQG�DQ�HVWLPDWH�RI�WKH�WKUHH�DUHDV�RI�YHUEDO�GHYHORSPHQW�DV�HQGRJHQRXV�YDULDEOHV���KDV�JRRG
ILW��,W�PDNHV�LW�SRVVLEOH�WR�H[SODLQ�WKH�����RI�YDULDELOLW\�LQ�WKH�UHVXOWV�REWDLQHG�RQ�WKH�/DQJXDJH
&RPSUHKHQVLRQ�6FDOH��WKH����RI�YDULDELOLW\�LQ�WKH�UHVXOWV�REWDLQHG�RQ�WKH�/DQJXDJH�([SUHVVLRQ
6FDOH��DQG�WKH����RI�YDULDELOLW\�LQ�WKH�UHVXOWV�REWDLQHG�RQ�WKH�0HWDOLQJXLVWLF�$ZDUHQHVV�6FDOH�
7KH�UHVXOWV�DOVR�LQGLFDWH�WKDW�WKH�EHVW�SUHGLFWRUV�RI�FKLOGUHQ
V�ODQJXDJH�GHYHORSPHQW�DUH�WKH�GH�
YHORSPHQW� RI� WKHLU� LQWHOOHFWXDO� DELOLW\� DQG� SDUHQWV
� DQG� FKLOGUHQ
V� UHDGLQJ� WRJHWKHU�� 0DWHUQDO
HGXFDWLRQ� LV� LQGLUHFWO\� OLQNHG� WR� FKLOGUHQ
V� ODQJXDJH� FRPSHWHQFH�� VSHFLILFDOO\� WKURXJK� UHDGLQJ
WRJHWKHU��ZKHUHDV�SDWHUQDO�HGXFDWLRQ� LV� VHHQ� WR�EH� WKH� OHDVW� LPSRUWDQW�SUHGLFWRU��&RQVHTXHQWO\�
ZH�DOVR�H[FOXGHG�WKLV�YDULDEOH�IURP�WKH�ILQDO�PRGHO�
.H\� ZRUGV�� FKLOGUHQ
V� ODQJXDJH� FRPSHWHQFH�� FKLOGUHQ
V� LQWHOOHFWXDO� DELOLW\�� SDUHQWV
� DQG� FKLO�
GUHQ
V�UHDGLQJ�WRJHWKHU��TXDOLW\�RI�WKH�IDPLO\�HQYLURQPHQW��SUHVFKRRO�TXDOLW\��SDUHQWDO�HGXFDWLRQ
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,Q� D� PHWD�DQDO\VLV� RI� PRUH� WKDQ� ���
EHKDYLRU�JHQHWLF� VWXGLHV�� 6WURPVZROG
������� LQ�.RYDV�� +D\LRX�7KRPDV�� 2OLYHU�
'DOH�� %LVKRS�� 3ORPLQ�� ������ IRXQG� WKDW
YDULRXV� DUHDV� RI� ODQJXDJH� GHYHORSPHQW
VXFK�DV�V\QWD[��VHPDQWLFV��SKRQRORJ\��DQG
DUWLFXODWLRQ� DUH� SDUWLDOO\� LQIOXHQFHG� E\
JHQHWLF�IDFWRUV��,Q�D�VDPSOH�RI�����SDLUV�RI
�½� \HDU� ROG� WZLQV�� .RYDV� HW� DO�� ������
IRXQG�D�PRGHUDWH�HIIHFW�RI�JHQHWLF�IDFWRUV
DQG� QRQVKDUHG� HQYLURQPHQW�� DQG� D� ORZ
HIIHFW�RI�VKDUHG�HQYLURQPHQW�RQ�FKLOGUHQ
V
ODQJXDJH� FRPSHWHQFH� PHDVXUHG� RQ� QLQH
VWDQGDUG� PHDVXUHV� RI� ODQJXDJH� GHYHORS�
PHQW�
$SDUW� IURP� JHQHWLF� RQHV�� WKH� GLIIHUHQW

IDFWRUV� DQG� FKDUDFWHULVWLFV� RI� WKH� FKLOG
V
HQYLURQPHQW�DOVR�SOD\�DQ�LPSRUWDQW�UROH�LQ
FKLOGUHQ
V�JHQHUDO�ODQJXDJH�FRPSHWHQFH�RU
LQGLYLGXDO�DUHDV�RI� ODQJXDJH�GHYHORSPHQW�
7KH� IDPLO\� HQYLURQPHQW� DQG� FKLOGUHQ
V
H[SRVXUH� WR�YDULRXV� IDFWRUV� �� IRU�H[DPSOH�
SDUHQWV
� DQG� FKLOGUHQ
V� UHDGLQJ� WRJHWKHU�
VWRU\WHOOLQJ�� DWWHQGLQJ� FXOWXUDO� HYHQWV� DQG
YLVLWLQJ�OLEUDULHV���WKDW�LQGLUHFWO\�RU�GLUHFWO\
SURPRWH� FKLOGUHQ
V� ODQJXDJH� GHYHORSPHQW
UHSUHVHQW� D� PXOWL�OD\HUHG� FRQWH[W� WKDW� LV
VWURQJO\�GHILQHG�E\�SDUHQWDO�HGXFDWLRQ��WKH
IDPLO\
V� HFRQRPLF� VWDWXV�� WKH� VL]H� RI� WKH
IDPLO\�� DQG� SDUHQWV
� LPSOLFLW� WKHRULHV� RQ
UHDULQJ� FKLOGUHQ� �H�J��� )R\�� 0DQQ�� ������
,Q� KLV� SV\FKROLQJXLVWLF� WKHRU\�� %HUQVWHLQ
������� VSHFLILFDOO\� DQDO\]HV� WKH� OLQJXLVWLF
FRGHV� WKDW� SDUHQWV� LQ� IDPLOLHV� RI� ORZHU� RU
KLJKHU�VRFLRHFRQRPLF�VWDWXV�XVH��LQFOXGLQJ
LQ�FRQYHUVDWLRQV�ZLWK�FKLOGUHQ���DQG�ZKLFK
WKH\� WUDQVIHU� DV� D� PRGHO� LQWR� WKHLU� FKLO�
GUHQ
V� VSHHFK��7KH� OLPLWHG� OLQJXLVWLF� FRGH
WKDW� LV� SULPDULO\�XVHG�E\�SDUHQWV�RI� ORZHU
VRFLRHFRQRPLF� VWDWXV� LV� FKDUDFWHUL]HG� E\
WKH� XVH� RI� VLPSOH� RU� GLVFRQQHFWHG� XWWHU�
DQFHV��PXFK� UHSHWLWLRQ��DQG� OLPLWHG�XVH�RI
JUDPPDWLFDO� UXOHV�� ZKHUHDV� WKH� PRUH
HODERUDWH�OLQJXLVWLF�FRGH�SULPDULO\�XVHG�E\
SDUHQWV�RI�D�KLJKHU�VRFLRHFRQRPLF�VWDWXV�LV

FKDUDFWHUL]HG�E\�PRUH� IOH[LEOH�XVH�RI� ODQ�
JXDJH�� EURDGHU� YRFDEXODU\�� DQG� FRPSOH[
DQG� JUDPPDWLFDOO\� DSSURSULDWH� XWWHUDQFHV
WKDW� PRVW� RIWHQ� FRPPXQLFDWH� H[SOLFLW
PHDQLQJ��7KH�UHVXOWV�RI�RWKHU�VWXGLHV��H�J��
&UDLQ�� /LOOR�0DUWLQ�� ������ +DGHQ�� 2UQ�
VWHLQ��(FNHUPDQ��'LGRZ�� ������ DOVR� VKRZ
WKDW�ORZ��DQG�KLJK�OHYHO�VW\OHV�RI�ODQJXDJH
�WKHVH�GLIIHU�SULPDULO\� LQ� WKH� IUHTXHQF\�RI
TXHVWLRQV�SRVHG��LQFOXVLRQ�RI�QHZ�LQIRUPD�
WLRQ��DQG�H[SDQVLRQ�RI�WKH�FKLOGUHQ
V�XWWHU�
DQFHV�� WKDW� SDUHQWV� XVH� ZKHQ� FRPPXQL�
FDWLQJ� ZLWK� FKLOGUHQ� KDYH� D� VLJQLILFDQW
HIIHFW�RQ�FKLOGUHQ
V�ODQJXDJH�GHYHORSPHQW�
5HVHDUFKHUV� DJUHH� WKDW�YDULDELOLW\� LQ� ODQ�

JXDJH�GHYHORSPHQW�EHWZHHQ�FKLOGUHQ�PD\
EH�SDUWO\�H[SODLQHG�E\�WKH�HIIHFWV�RI�SDUHQ�
WDO�HGXFDWLRQ��9DULRXV�DXWKRUV��H�J���%RUQ�
VWHLQ�� +D\QHV�� ������ 0DUMDQRYLÉ� 8PHN�
)HNRQMD�� .UDQMF�� /H{QLN� 0XVHN�� �����
0DUMDQRYLÉ�8PHN�� )HNRQMD��%DMF��.UDQMF�
������0R\QLKDQ��0HKUDELDQ��������6LOYHQ�
$KWROD�� 1LHPL�� ������ HVWDEOLVK� SRVLWLYH�
DOEHLW� ORZ� RU� PRGHUDWH�� FRUUHODWLRQV� �FRU�
UHODWLRQ�FRHIILFLHQWV�DURXQG�������EHWZHHQ
WKH� OHYHO� RI� PDWHUQDO� HGXFDWLRQ� DQG� FKLO�
GUHQ
V� ODQJXDJH� FRPSHWHQFH� �ODQJXDJH
FRPSUHKHQVLRQ�� H[SUHVVLRQ�� DQG� VWRU\�
WHOOLQJ��� PHDVXUHG� ZLWK� YDULRXV� ODQJXDJH
WHVWV��7KH� OHYHO�RI�PDWHUQDO�HGXFDWLRQ�ZDV
IRXQG� WR� KDYH� D� VLJQLILFDQW� SRVLWLYH� FRU�
UHODWLRQ�ZLWK� WKH�TXDOLW\� DQG� IUHTXHQF\�RI
PRWKHUV
�YHUEDO�LQWHUDFWLRQ�ZLWK�WKHLU�FKLO�
GUHQ��%RUQVWHLQ��+DKQ��6XZDOVN\��+D\QHV�
������� 5HVHDUFKHUV� �H�J��� %XWOHU�� 0F0D�
KRQ�� 8QJHUHU�� ������ +RII�� ������ KDYH
IRXQG�WKDW�PRWKHUV�WKDW�KDYH�D�KLJKHU�OHYHO
RI� HGXFDWLRQ� VSHDN� ZLWK� WKHLU� FKLOGUHQ
ORQJHU� DQG�PRUH�RIWHQ�� XVLQJ� D�EURDG� DQG
PRUH� GLYHUVH� YRFDEXODU\�� DQG� WKHLU� OLQ�
JXLVWLF� XWWHUDQFHV�� ZKLFK� LQFOXGH� PDQ\
LQWHUURJDWLYHV�� DUH� FRPSOHWH� DQG� UHODWLYHO\
ORQJ�� 0RWKHUV� ZLWK� KLJKHU� HGXFDWLRQ� DOVR
UHDG�WR�WKHLU�FKLOGUHQ�PRUH�IUHTXHQWO\��DQG
ZKHQ� UHDGLQJ� WRJHWKHU� WKH\� LQFOXGH� WKHLU
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FKLOGUHQ� LQ� OLQJXLVWLF� LQWHUDFWLRQ�� WKH\
DWWHQG� SXSSHW� WKHDWHUV� DQG� ZDWFK� YDULRXV
FKLOGUHQ
V� WHOHYLVLRQ� SURJUDPV� ZLWK� WKHLU
FKLOGUHQ� �0DUMDQRYLÉ� 8PHN�� 3RGOHVHN�
)HNRQMD���������0DUMDQRYLÉ�8PHN��3RGOH�
VHN��DQG�)HNRQMD��������IRXQG�WKDW�PDWHU�
QDO� HGXFDWLRQ�� WRJHWKHU� ZLWK� PHDVXUHG
IDFWRUV� IURP� WKH� IDPLO\� HQYLURQPHQW�� FDQ
H[SODLQ� DW� PRVW� ��� RI� YDULDWLRQ� LQ� FKLO�
GUHQ
V� ODQJXDJH� DELOLWLHV�� 3DUHQWDO� HGXFD�
WLRQ�WKXV�UHSUHVHQWV�RQH�RI�WKH�PHDVXUHV�RI
WKH� TXDOLW\� RI� KRPH� OLWHUDF\� HQYLURQPHQW
�$OZLQ��������%URG\��)ORU��������%URZQH�
������ .HOO\�� 6DQFKH]�+XFOHV�� :DONHU�
������ =HYDONLQN�� 5LNVHQ�:DOUDYHQ�� �����
LQ�� YDQ� %DNHO�� 5LNVHQ�:DOUDYHQ�� ������
&DOGZHOO� DQG� %UDGOH\� ������� HVWDEOLVK� D
KLJK� FRUUHODWLRQ� EHWZHHQ� IDPLO\� HQYLURQ�
PHQW� DQG� PHDVXUHV� RI� LQWHOOHFWXDO� DQG
ODQJXDJH� GHYHORSPHQW� �� VSHFLILFDOO\�� D
SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�UHVXOWV�RQ�WKH
6WDQIRUG�%LQHW�WHVW��U� �������S���������DQG
UHVXOWV� RQ� WKH� ,OOLQRLV� 7HVW� RI� 3V\FKROLQ�
JXLVWLF� $ELOLWLHV� �U�  � ������ S� �� ����� IRU
YHUEDO� H[SUHVVLRQ�� DQG� U�  � ������ S� �� ����
IRU�JUDPPDWLFDO�FORVXUH��
6WXGLHV� LQ� ZKLFK� WKH� DXWKRUV� GHDO� LQ

JUHDWHU� GHWDLO�ZLWK� WKH� HIIHFW� RI� SUHVFKRRO
RQ�FKLOGUHQ
V�GHYHORSPHQW�� LQFOXGLQJ�FRJ�
QLWLYH�GHYHORSPHQW��KDYH�IXUWKHU�H[SDQGHG
WKH� IDFWRUV� WKDW� DUH� HLWKHU�GLUHFWO\�RU� LQGL�
UHFWO\� UHODWHG� WR� WKH� GHYHORSPHQW� RI� FKLO�
GUHQ
V�ODQJXDJH�FRPSHWHQFH��7KH�YDULDEOHV
WKDW�DUH�PRVW�RIWHQ�FRQQHFWHG�ZLWK�VWXGLHV
RI� WKH� HIIHFWV� RI� SUHVFKRRO� DUH� WKH� FKLO�
GUHQ
V� DJH� ZKHQ� VWDUWLQJ� SUHVFKRRO�� WKH
TXDOLW\� RI� WKH� SUHVFKRRO� WKDW� WKH� FKLOGUHQ
DUH� DWWHQGLQJ� �IURP� WKH� SHUVSHFWLYHV� RI
VWUXFWXUH� DQG� SURFHVV��� DQG� WKH� TXDOLW\� RI
WKH� IDPLO\� HQYLURQPHQW� �H�J��� WKH� DPRXQW
RI�WLPH�WKDW�FKLOGUHQ�VSHQG�LQ�SUHVFKRRO�RQ
D� GDLO\� RU� ZHHNO\� EDVLV�� PDWHUQDO� HGXFD�
WLRQ�� DQG� DFWLYLWLHV� LQ� WKH� IDPLO\� WKDW� SUR�
PRWH� FKLOGUHQ
V� GHYHORSPHQW� DQG� OHDUQ�
LQJ��� 7KH� UHVXOWV� RI� VWXGLHV� LQ� ZKLFK� DX�

WKRUV� IRFXV� RQ� WKH� DJH� RI� FKLOGUHQ� ZKHQ
VWDUWLQJ� SUHVFKRRO� YDU\� VRPHZKDW�� EXW
SUHVFKRROV�WKDW�DUH�RI�KLJK�TXDOLW\�DUH�VHHQ
DV�D�QHXWUDO�RU�SRVLWLYH�IDFWRU�LQ�FKLOGUHQ
V
GHYHORSPHQW� DQG� OHDUQLQJ�� 5HVHDUFKHUV
�H�J���/DPE��6WHUQEHUJ��3URGURPLGLV�������
0DUMDQRYLÉ� 8PHN�� .UDQMF�� )HNRQMD�� LQ
SUHVV��=XSDQÉLÉ��.DYÉLÉ��������KDYH�IRXQG
WKDW�FKLOGUHQ
V�DJH�ZKHQ�VWDUWLQJ�SUHVFKRRO
GRHV�QRW�KDYH�D�GLUHFW�HIIHFW�RQ�FKLOGUHQ
V
DWWDFKPHQW�� VRFLDO� DGDSWDWLRQ�� FRJQLWLYH
DQG�ODQJXDJH�GHYHORSPHQW��RU�ODWHU�VXFFHVV
LQ� OHDUQLQJ�� %DVHG� RQ� WKH� UHVXOWV� RI� DQ
H[WHQVLYH� ORQJLWXGLQDO� VWXG\�� $QGHUVVRQ
�������UHSRUWV�WKDW���\HDU�ROG�FKLOGUHQ�WKDW
HQWHUHG� SUHVFKRRO� EHWZHHQ� WKH� DJHV� RI� �
DQG����PRQWKV� DFKLHYHG�KLJKHU� UHVXOWV� RQ
PHDVXUHV�RI�FRJQLWLYH�DQG�VRFLR�HPRWLRQDO
GHYHORSPHQW� WKDQ� FKLOGUHQ� WKDW� EHJDQ
DWWHQGLQJ�DIWHU�WKH\�ZHUH���\HDU�ROG��/DWHU�
$QGHUVVRQ� ������� IXUWKHU� FRQILUPHG� WKH
SRVLWLYH� HIIHFW� RI� SUHVFKRRO� ZLWK� UHVXOWV
REWDLQHG� E\� WKH� VDPH� FKLOGUHQ�ZKHQ� WKH\
ZHUH� ��� \HDUV� ROG�� LQ�ZKLFK� LW�ZDV� IRXQG
WKDW� WKH� DJH� DW� ZKLFK� WKH� FKLOGUHQ� EHJDQ
DWWHQGLQJ�SUHVFKRRO�KDG�D�VLJQLILFDQW�SRVL�
WLYH��HIIHFW� �RQ��VXFFHVV��LQ��VFKRRO��DW� � WKH
DJHV� RI� �� DQG� ���� $� JURXS� RI� 6ZHGLVK
UHVHDUFKHUV� �%UREHUJ�� :HVVHOV�� /DPE�
+ZDQJ�� ������ UHSRUWHG� VLPLODU� UHVXOWV�
FKLOGUHQ� WKDW� VSHQW� VHYHUDO�PRQWKV� DW� SUH�
VFKRRO� EHIRUH� WKH� DJH� RI� ��� PRQWKV� �L�H��
EHJDQ� DWWHQGLQJ� SUHVFKRRO� HDUO\� HQRXJK�
DFKLHYHG� KLJKHU� UHVXOWV� RQ� ODQJXDJH� FRP�
SHWHQFH�WHVWV�LQ�VFKRRO�WKDQ�GLG�WKHLU�SHHUV
WKDW� EHJDQ� DWWHQGLQJ� SUHVFKRRO� ODWHU�� 5H�
VHDUFKHUV� DOVR� DVFHUWDLQHG� WKH� HIIHFW� RI
SUHVFKRRO� RQ� FKLOGUHQ
V� FRJQLWLYH� DQG
ODQJXDJH�GHYHORSPHQW�DV�SDUW�RI�DQ�H[WHQ�
VLYH� 1RUWK� $PHULFDQ� VWXG\� �1,&+'�
������� 7KLV� ORQJLWXGLQDO� VWXG\�� ZKLFK
IROORZHG�FKLOGUHQ� IURP��� WR����PRQWKV�RI
DJH�� DVVHVVHG� FKLOGUHQ
V� IDPLO\� DQG� SUH�
VFKRRO� HQYLURQPHQWV�� DV� ZHOO� DV� GHPR�
JUDSKLF� LQIRUPDWLRQ� FRQQHFWHG� ZLWK� WKH
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FKLOGUHQ
V�OLQJXLVWLF�DQG�FRJQLWLYH�DFKLHYH�
PHQWV�� ZKHQ� WKH\� ZHUH� ���� ���� DQG� ��
PRQWKV�ROG��7KH� UHVHDUFKHUV� LQFOXGHG�SUH�
VFKRRO� TXDOLW\�� W\SH� RI� SUHVFKRRO�� QXPEHU
RI�KRXUV�VSHQW� LQ�SUHVFKRRO�SHU�ZHHN��DQG
FHUWDLQ�RWKHU�IDFWRUV�IURP�WKH�IDPLO\�HQYL�
URQPHQW� �H�J��� PDWHUQDO� YRFDEXODU\�� DQG
PDWHUQDO� UHVSRQVLYHQHVV� DQG� VWLPXODWLRQ�
DV� LQGHSHQGHQW�YDULDEOHV��7KH�UHVXOWV� LQGL�
FDWHG�WKDW�WKH�W\SH�DQG�TXDOLW\�RI�SUHVFKRRO
FRUUHODWHG� SRVLWLYHO\� ZLWK� FKLOGUHQ
V� OLQ�
JXLVWLF� DQG� FRJQLWLYH� DFKLHYHPHQWV�� DO�
WKRXJK�SUHVFKRRO�TXDOLW\�ZDV�RQO\�DEOH� WR
DFFRXQW�IRU������WR������RI�YDULDELOLW\�LQ
WKH� UHVXOWV� IRU� FKLOGUHQ
V� ODQJXDJH� DQG
FRJQLWLYH�FRPSHWHQFH��7KH�VKDUH�RI�XQH[�
SODLQHG�YDULDELOLW\�LQFUHDVHG�ZLWK�WKH�DGGL�
WLRQ� RI� YDULDEOHV� FRQQHFWHG� WR� IDPLO\
HQYLURQPHQW� DQG� FKLOGUHQ
V� VH[�� &KLOGUHQ
WKDW� GLG� QRW� DWWHQG� SUHVFKRRO� DFKLHYHG
KLJKHU� UHVXOWV� RQ� PHDVXUHV� RI� FRJQLWLYH
DQG� ODQJXDJH� DELOLW\� WKDQ� GLG� WKHLU� SHHUV
WKDW�KDG�DWWHQGHG�ORZHU�TXDOLW\�SUHVFKRROV�
EXW� ORZHU� UHVXOWV� WKDQ� WKHLU�SHHUV� WKDW�KDG
DWWHQGHG� KLJK�TXDOLW\� SUHVFKRROV�� 7KH� UH�
VHDUFKHUV� DOVR� GHWHUPLQHG� WKDW� SUHVFKRRO
WHDFKHUV
� FRJQLWLYH� DQG� OLQJXLVWLF� VWLPXOD�
WLRQ�LQ�WKH�SUHVFKRRO�DV�ZHOO�DV�WKHLU�VHQVL�
WLYLW\� DQG� UHVSRQVLYHQHVV� ZHUH� D� JRRG
SUHGLFWRU� RI� FKLOGUHQ
V� ODWHU� OLQJXLVWLF� DQG
FRJQLWLYH� GHYHORSPHQW�� 7KH� HIIHFW� WKDW
SUHVFKRRO�KDV�RQ� WKH�GHYHORSPHQW�RI�FKLO�
GUHQ
V� ODQJXDJH� DOVR� LQWHUDFWV� ZLWK� WKH
TXDOLW\� RI� WKH� IDPLO\� HQYLURQPHQW�� VLQFH
&DXJK\��'L3LHWUR��DQG�6WUREL��������IRXQG
WKDW� HDUO\� HQUROOPHQW� RI� FKLOGUHQ� IURP� D
OHVV� VWLPXODWLQJ� IDPLO\� HQYLURQPHQW� LQ
SUHVFKRRO� KDV� D� SRVLWLYH� HIIHFW� RQ� WKHLU
UHDGLQJ� VNLOOV�� &KLOGUHQ
V� ORQJ�WHUP� H[SR�
VXUH� WR� VWLPXODWLRQ� LQ�SUHVFKRRO� FDQ�PDNH
XS�IRU�GHILFLHQFLHV�LQ�ORZHU�TXDOLW\�VWLPX�
ODWLRQ� LQ� WKH� IDPLO\�HQYLURQPHQW� IRU� WKRVH
FKLOGUHQ� WKDW� FRPH� IURP� IDPLOLHV� ZLWK� D
OHVV� VWLPXODWLQJ� VRFLRHFRQRPLF� HQYLURQ�
PHQW�

%HVLGHV� WKH� JHQHWLF� DQG� HQYLURQPHQWDO
LQIOXHQFHV� RQ� FKLOGUHQ
V� ODQJXDJH� FRPSH�
WHQFH�� ZH� FDQQRW� RYHUORRN� DQ� LPSRUWDQW
FRQQHFWLRQ� EHWZHHQ� FKLOGUHQ
V� ODQJXDJH
DQG�LQWHOOHFWXDO�DELOLWLHV��7KH�VWXGLHV�VKRZ
D�KLJK�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�WZR
YDULDEOHV��DOWKRXJK�WKH�UHVXOWV�GLIIHU�VRPH�
ZKDW�DFFRUGLQJ� WR� WKH� LQVWUXPHQWV�XVHG�RU
WKH�DUHD�RI�ODQJXDJH�RU�FRJQLWLYH�GHYHORS�
PHQW� WKDW� WKH\� PHDVXUHG�� 7HUPDQ� DQG
0HULOO� ������� LQ� :LOOLDPV�� :DQJ�� �����
IRXQG� � WKDW� �WKH� �YRFDEXODU\� �VXEWHVW� �ZDV
WKH�PRVW��LPSRUWDQW��VXEWHVW��LQ��WKH��HQWLUH
%LQHW�6LPRQ� ,QWHOOLJHQFH� 6FDOH�� 6LPLODUO\�
:HFKVOHU��������UHSRUWHG�WKDW�DPRQJ�DOO�RI
WKH� VXEWHVWV� RQ� WKH� :,6&�,,,� �:HFKVOHU
,QWHOOLJHQFH� 6FDOH� IRU� &KLOGUHQ� �� 7KLUG
(GLWLRQ�� :HFKVOHU�� ������ WKH� YRFDEXODU\
WHVW�FRUUHODWHG�PRVW�KLJKO\�ZLWK�WKH�UHVXOWV
RQ�WKH�FRPELQHG�,4�VFDOH��.DXIPDQ�������
LQ� :LOOLDPV�� :DQJ�� ������ IRXQG� WKDW� WKH
YRFDEXODU\�WHVW��LV��PRVW�VDWXUDWHG�ZLWK�WKH
J� IDFWRU�RQ� WKH�:,6&�,,,�� ,Q� WKH�3397�,,,
�3HDERG\�3LFWXUH�9RFDEXODU\�7HVW���7KLUG
(GLWLRQ�� 'XQQ�� 'XQQ�� ������ VWDQGDUGL]D�
WLRQ� VWXG\�� WKH� UHVHDUFKHUV� �'XQQ�� 'XQQ�
������ :LOOLDPV�� :DQJ�� ������ IRXQG� WKDW
WKH� FRUUHODWLRQ� RI� UHVXOWV� RQ� WKH�3397�,,,
ZLWK��QRQYHUEDO��PHDVXUHV��RI��LQWHOOLJHQFH
�U�  � ����� WR� ������ ZHUH� ORZHU� WKDQ� WKH
FRUUHODWLRQ� ZLWK� YHUEDO� VFDOHV� RI� LQWHOOL�
JHQFH��U� ������ WR��������7KH�DXWKRUV�DOVR
IRXQG� WKDW� YRFDEXODU\� FRPSUHKHQVLRQ� LV
PRUH� OLQNHG� WR� FU\VWDOOL]HG� �FRUUHODWLRQ
FRHIILFLHQW�  � ����� WR� ������ WKDQ� IOXLG
�FRUUHODWLRQ� FRHIILFLHQW�  � ����� WR� �����
LQWHOOLJHQFH�� DQG� WKDW� WKH� UHVXOWV� RI� WKH
3397�,,,�DOVR�FRUUHODWH�KLJKO\�ZLWK�JHQHUDO
LQWHOOLJHQFH��U� ������WR��������7KH�FRUUHOD�
WLRQV� EHWZHHQ� JHQHUDO� ODQJXDJH� WHVWV� DQG
FKLOGUHQ
V� LQWHOOHFWXDO� IXQFWLRQLQJ� DUH
VRPHZKDW� ORZHU�� EXW� VLJQLILFDQW� QRQHWKH�
OHVV�� +UHVNR�� 5HLG�� DQG� +DPPLOO� ������
VWDWH� WKDW� WKHUH� LV� D�PRGHUDWH� WR� KLJK� FRU�
UHODWLRQ��U� ������WR�������EHWZHHQ�YDULRXV
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PHDVXUHV� RI� LQWHOOHFWXDO� DELOLW\� �6WDQIRUG�
%LQHW� ,QWHOOLJHQFH� 6FDOH�� )RXUWK� (GLWLRQ�
:,6&�,,,�� :RRGFRFN�-RKQVRQ� 3V\FKR�
(GXFDWLRQDO�%DWWHU\�5HYLVHG��DQG�D�WHVW�RI
JHQHUDO� ODQJXDJH� DELOLW\� �7HVW� RI� (DUO\
/DQJXDJH�'HYHORSPHQW���7(/'����+UHVNR�
5HLG��+DPPLOO��������
7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH

WKH�FRPSOH[LW\�RI�PDQ\� UHODWLRQV�EHWZHHQ
GLIIHUHQW� IDFWRUV� RI� D� FKLOG
V� ODQJXDJH
GHYHORSPHQW��:H�H[DPLQHG� WKH� FKLOGUHQ
V
LQWHOOHFWXDO� DELOLW\�� WKH� TXDOLW\� RI� IDPLO\
OLWHUDF\�HQYLURQPHQW��FRQVLGHULQJ�ERWK��L�H�
GLUHFW� DQG� LQGLUHFW� DSSURDFKHV��� DQG� SUH�
VFKRRO��WKH�DJH�DW�ZKLFK� WKH�FKLOGUHQ�VWDUW
SUHVFKRRO� DQG� SUHVFKRRO� TXDOLW\�� LQ� FRQ�
QHFWLRQ� ZLWK� FKLOGUHQ
V� ODQJXDJH� FRPSH�
WHQFH�

0(7+2'
3DUWLFLSDQWV
7KH� VDPSOH� FRPSULVHG� ���� FKLOGUHQ� �

\HDUV� ��� PRQWKV� ROG� ������� ER\V� DQG
������JLUOV��IURP����SUHVFKRRO�LQVWLWXWLRQV
WKDW� ZHUH� VDPSOHG� LQ� GLIIHUHQW� UHJLRQV� RI
6ORYHQLD� �UHSUHVHQWLQJ� XUEDQ� DQG� UXUDO
HQYLURQPHQWV��� $OO� WKH� FKLOGUHQ� ZHUH
PRQROLQJXDO� DQG� ZHUH� DWWHQGLQJ� D� 6ORY�
HQLDQ�SUHVFKRRO� WKDW� WKH\�HQWHUHG�EHWZHHQ
WKH�DJH�RI����DQG����PRQWKV�
7KH� SDUHQWV� RI� WKH� FKLOGUHQ� GLIIHUHG� LQ

WKHLU�OHYHO�RI�HGXFDWLRQ��IURP���WR����\HDUV
RI�IRUPDO�HGXFDWLRQ�FRPSOHWHG�������PRWK�
HUV� ������ZLWK� D� SULPDU\� OHYHO� RI� HGXFD�
WLRQ�� ������ ZLWK� D� VHFRQGDU\� OHYHO� RI
HGXFDWLRQ�� ������ ZLWK� D� WHUWLDU\� OHYHO� RI
HGXFDWLRQ�� DQG� ���� IDWKHUV� �������ZLWK� D
SULPDU\� OHYHO� RI� HGXFDWLRQ�� ������ZLWK� D
VHFRQGDU\�OHYHO�RI�HGXFDWLRQ��������ZLWK�D
WHUWLDU\� OHYHO� RI� HGXFDWLRQ�� SDUWLFLSDWHG� LQ
WKH�VWXG\�
7KH� VWXG\� DOVR� LQFOXGHG� ��� SUHVFKRRO

WHDFKHUV�� RI� ZKLFK� ���� KDG� D� VHFRQGDU\

OHYHO�RI� HGXFDWLRQ� DQG�����KDG�D� WHUWLDU\
OHYHO�RI�HGXFDWLRQ�
0DWHULDOV
7KH�6FDOHV� RI�*HQHUDO� /DQJXDJH�'HYHO�

RSPHQW� �� /-� �6*/'� �� /-�� �0DUMDQRYLÉ
8PHN��.UDQMF��%DMF��)HNRQMD��������UHSUH�
VHQW�D�PHDVXUH�RI�JHQHUDO� ODQJXDJH�GHYHO�
RSPHQW��α� �������DQG�DUH�FXUUHQWO\�EHLQJ
VWDQGDUGL]HG�DJDLQVW�D�VDPSOH�RI�6ORYHQLDQ
FKLOGUHQ�� 7KH\� DUH� FRPSRVHG� RI� WKUHH
VFDOHV� �� WKH� /DQJXDJH� &RPSUHKHQVLRQ
6FDOH� �α�  � ������� /DQJXDJH� ([SUHVVLRQ
6FDOH� �α�  � ������� DQG� 0HWDOLQJXLVWLF
$ZDUHQHVV� 6FDOH� �α�  � ������ �� DQG� DUH� LQ�
WHQGHG�WR�DVVHVV�WKH�ODQJXDJH�GHYHORSPHQW
RI� FKLOGUHQ� IURP� �� WR� �� \HDUV� ROG�� 7KH
/DQJXDJH� &RPSUHKHQVLRQ� 6FDOH� LQFOXGHV
��� WDVNV� WKDW� UHODWH� WR� XQGHUVWDQGLQJ� LQ�
VWUXFWLRQV�� ZRUGV� LQGLFDWLQJ� SDUWV� RI� WKH
ERG\��VSDWLDO�FRQFHSWV��TXDQWLWLHV��UHODWLRQV
EHWZHHQ� SHUVRQV� DQG� REMHFWV�� TXDOLWLHV�
SHRSOH�DQG�SURSHUW\��FRORUV��XQGHUVWDQGLQJ
WLPH� VHTXHQFH� LQ� VWRULHV�� QHJDWLRQ�� XQGHU�
VWDQGLQJ� WKH�XVH�RI�REMHFWV��XQGHUVWDQGLQJ
DFWLRQV��DQG�WKH�UHVXOW�RI�DFWLRQV��7KH�WDVNV
UHTXHVW� WKH� FKLOG
V� QRQ�YHUEDO� DQVZHUV�
H�J����6KRZ�PH�\RXU�QRVH���7KH�/DQJXDJH
([SUHVVLRQ� 6FDOH� LQFOXGHV� ��� WDVNV� WKDW
UHODWH� WR� FKLOGUHQ
V� YRFDEXODU\�� SURQRXQ
XVH�� WKH� XVH� RI� ZRUGV� GHQRWLQJ� TXDOLWLHV�
H[SUHVVLQJ� DFWLRQV� DQG� VWDWHV� LQ� WKH� SUHV�
HQW��SDVW��DQG�IXWXUH�WHQVH��XVH�RI�WKH�SOXUDO
DQG� GXDO� QXPEHU�� XVH� RI� ZRUGV� GHQRWLQJ
VSDWLDO�UHODWLRQV��TXDQWLWLHV��QHJDWLRQ��TXHV�
WLRQV�� VWRU\WHOOLQJ�� K\SHUQ\PV�� H[SODLQLQJ
ZRUGV�� XVH� RI�ZRUGV� GHQRWLQJ� VRFLDO� UHOD�
WLRQV�� FRRUGLQDWLRQ� DQG� VXERUGLQDWLRQ�� WKH
XVH�RI�GLUHFW� DQG� UHSRUWHG� VSHHFK��GHFOHQ�
VLRQ��DQG�YHUED�GLFHQGL��7KH� WDVNV�UHTXHVW
WKH� FKLOG
V� YHUEDO� DQVZHUV�� H�J��� �:KDW� LV
WKLV"���$�FDU����7KH�0HWDOLQJXLVWLF�$ZDUH�
QHVV� 6FDOH� LQFOXGHV� ��� WDVNV� WKDW� UHODWH� WR
FKLOGUHQ
V� DELOLW\� WR� FRUUHFW� PLVWDNHV�� GLI�
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IHUHQWLDWH� EHWZHHQ� ORQJ� DQG� VKRUW� ZRUGV�
DQG� LGHQWLI\� WKH� ODVW� ZRUG� LQ� D� VHQWHQFH�
DQG� WKH� ILUVW� DQG� ODVW� V\OODEOHV� LQ� D�ZRUG�
7KH� WDVNV� UHTXHVW� WKH� FKLOG
V� YHUEDO� DQ�
VZHUV�� H�J��� �:KDW� LV� WKH� ODVW� OHWWHU� RI� WKH
ZRUG� URDG"��� 7KH� WHVW� DGPLQLVWUDWRU� FRQ�
GXFWV� WKH� WDVNV�RQ�DOO� WKUHH�VXEVFDOHV�ZLWK
WKH�KHOS�RI�YDULRXV�SOD\� LWHPV� �H�J���GROOV�
GLFH�� DQG� WR\� FDUV�� DQG� SLFWXUHV�� &RUUHFW
DQVZHUV� DUH� JLYHQ� YDULRXV� QXPEHUV� RI
SRLQWV� �IURP��� WR����RQ�YDULRXV� WDVNV��DQG
WKH� SRLQWV� ZLWKLQ� LQGLYLGXDO� VXEVFDOHV� DUH
DGGHG� WRJHWKHU�� 7KXV� WKUHH� SDUWLDO� UHVXOWV
DUH� DFKLHYHG�� DQ� DVVHVVPHQW� RI� FKLOGUHQ
V
ODQJXDJH� FRPSUHKHQVLRQ� �XS� WR� ��� SRLQWV
SRVVLEOH��� ODQJXDJH� H[SUHVVLRQ� �XS� WR� ���
SRLQWV�SRVVLEOH���DQG�PHWDOLQJXLVWLF�DZDUH�
QHVV��XS�WR����SRLQWV�SRVVLEOH���DV�ZHOO�DV�D
WRWDO� UHVXOW�� ZKLFK� LV� WKH� VXP� RI� DOO� WKUHH
SDUWLDO� UHVXOWV� �XS� WR� ���� SRLQWV� SRVVLEOH�
DQG�UHSUHVHQWV�DQ�DVVHVVPHQW�RI�FKLOGUHQ
V
ODQJXDJH�DELOLWLHV��7KH�6*/'���/-� LQFOXGH
W\SHV� RI� WDVNV� VLPLODU� WR� WKRVH� LQ� VRPH
RWKHU� ZHOO� HVWDEOLVKHG� VFDOHV� XVHG� IRU� DV�
VHVVLQJ�FKLOG
V�ODQJXDJH�GHYHORSPHQW��H�J��
7KH� 5H\QHOO� 'HYHORSPHQWDO� /DQJXDJH
6FDOHV� ,,,� �(GZDUGV�� )OHWFKHU�� *DUPDQ�
+XJKHV�� /HWWV�� 6LQND�� �������9DQH�(YDOX�
DWLRQ� RI� /DQJXDJH� 6FDOH�� 9DQH�/� �9DQH�
������� 7HVW� RI� (DUO\� /DQJXDJH� 'HYHORS�
PHQW���7KLUG�(GLWLRQ��+UHVNR��5HLG��+DP�
PLOO��������
5DYHQ
V� &RORUHG� 3URJUHVVLYH� 0DWULFHV

7HVW� �&30�� �5DYHQ�� 5DYHQ�� &RXUW�� �����
LV� D� VHW� RI�QRQYHUEDO�PXOWLSOH� FKRLFH� WHVWV
RI� UHDVRQLQJ� DELOLW\� WKDW� UHTXLUHV� FKLOGUHQ
WR� FRPSOHWH� D�PDWUL[� E\� VHOHFWLQJ� WKH� DS�
SURSULDWH�PLVVLQJ�SDWWHUQ�IURP�D�VHW�RI�VL[
DOWHUQDWLYHV��7KH�&30�FRPSULVHV����LWHPV
GLYLGHG� LQWR� WKUHH� VHWV� RI� ��� �$�� $E� DQG
%���$OO�LWHPV�DUH�FRORUHG�LQ�RUGHU�WR�PDLQ�
WDLQ� FKLOGUHQ
V� DWWHQWLRQ��:LWKLQ� HDFK� VHW�
LWHPV� DUH� RUGHUHG� LQ� WHUPV� RI� LQFUHDVLQJ
GLIILFXOW\��6HW�$�FRQWDLQV� WKH� OHDVW�DQG�VHW
%�WKH�PRVW�FKDOOHQJLQJ�LWHPV��7KH�WHVW�FDQ

EH�DGPLQLVWHUHG�LQGLYLGXDOO\�RU�WR�D�JURXS�
DQG�ZDV�GHVLJQHG�VSHFLILFDOO\�IRU�FKLOGUHQ
EHWZHHQ�DJHV���DQG����
4XDOLW\� RI� WKH� SUHVFKRRO� LQVWLWXWLRQ� ZDV

DVVHVVHG�XVLQJ�WZR�VFDOHV�
7KH�$VVHVVPHQW� 6FDOH� IRU� 3URIHVVLRQDOV�

4XDOLW\� DW� WKH� 3URFHVV� /HYHO� �α�  � �����
DVVHVVHG� RQ� D� VDPSOH� RI� 6ORYHQLDQ� SUH�
VFKRRO�WHDFKHUV��ZDV�GHVLJQHG�DV�SDUW�RI�D
UHVHDUFK� SURMHFW� IRU� DVVHVVLQJ� DQG� GHWHU�
PLQLQJ� TXDOLW\� LQ� 6ORYHQLDQ� SUHVFKRROV
�0DUMDQRYLÉ�8PHN��)HNRQMD��.DYÉLÉ��3RO�
MDQ{HN�� ������� 7KH� DVVHVVPHQW� VFDOH� LV
FRPSRVHG� RI� IRXU� VXEVFDOHV� WKDW� UHODWH� WR
SUHVFKRRO� WHDFKHUV
� VWLPXODWLRQ� RI� YDULRXV
DVSHFWV� RI� FKLOGUHQ
V� VSHDNLQJ�� WKLQNLQJ�
VRFLDO� LQWHUDFWLRQV�� DQG� PRYHPHQW�� DQG
PDNH� SRVVLEOH� VHOI�HYDOXDWLRQ� RU� H[WHUQDO
HYDOXDWLRQ�RI�WKH�TXDOLW\�RI�WHDFKHUV
�ZRUN
LQ� FODVV�RQ� D���SRLQW� VFDOH� ���SRLQW� UHSUH�
VHQWV� XQVDWLVIDFWRU\� RU� ORZ�TXDOLW\� ZRUN�
DQG���SRLQWV�UHSUHVHQWV�KLJK�TXDOLW\�ZRUN��
(DFK� VXEVFDOH� LQFOXGHV� D� GHVFULSWLRQ� RI
YDULRXV�NLQGV�RI�EHKDYLRU�WKDW�UHSUHVHQW�WKH
SUHVFKRRO� WHDFKHU
V� KLJKHU�� RU� ORZHU�
TXDOLW\� VWLPXODWLRQ� RI� FKLOGUHQ
V� GHYHORS�
PHQW�LQ�D�SDUWLFXODU�DUHD��:KLOH�REVHUYLQJ
WKH� WHDFKHU� LQ� FODVV�� WKH� DVVHVVRU� XVHV� WKH
DVVHVVPHQW� VFDOH� WR� QRWH� WKH� NLQGV� RI� EH�
KDYLRU� REVHUYHG� DQG� WKH� EHKDYLRU� RI� WKH
SUHVFKRRO�WHDFKHU�RQ�VSHFLILF�VXEVFDOHV�E\
ZKLFK� TXDOLW\� LV� DVVHVVHG� RQ� WKH� EDVLV� RI
DVVHVVPHQW�FULWHULD�
7KH� &DUHJLYHU� ,QWHUDFWLRQ� 6FDOH� �&,6�

$UQHWW�� ������ �α�  � ������ DVVHVVHG� RQ� D
VDPSOH� RI� 6ORYHQLDQ� SUHVFKRRO� WHDFKHUV�
PDNHV� SRVVLEOH� H[WHUQDO� DVVHVVPHQW� RI
LQWHUDFWLRQ� EHWZHHQ� WKH� WHDFKHU� DQG� FKLO�
GUHQ�LQ�FODVV��7KH�VFDOH�LV�FRPSRVHG�RI���
VWDWHPHQWV� WKDW� DUH� FRPELQHG� LQWR� �� VXE�
VFDOHV��3RVLWLYH�,QWHUDFWLRQ��VWDWHPHQWV�WKDW
DSSO\�WR�WKH�WHDFKHU
V�SRVLWLYH�UHODWLRQVKLS
GXULQJ� LQWHUDFWLRQ� ZLWK� WKH� FKLOGUHQ�� WKH
PHWKRG� DQG� TXDOLW\� RI� WKH� WHDFKHU
V� FRP�
PXQLFDWLRQ�� DQG� LQFOXVLRQ� ZKLOH� ZRUNLQJ
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ZLWK� WKHP��� 3XQLWLYHQHVV� �VWDWHPHQWV� WKDW
IRFXV�RQ�WKH�OHYHO�RI�WKH�WHDFKHU
V�EUXVTXH�
QHVV�� LUULWDELOLW\�� DQG� VXSHUYLVLRQ� GXULQJ
LQWHUDFWLRQV� ZLWK� WKH� FKLOGUHQ��� 5HVHUYH
�VWDWHPHQWV� WKDW� VD\� KRZ� UHVHUYHG� WKH
WHDFKHU�LV�LQ�HPRWLRQV�DQG�FRQGXFW�WRZDUGV
WKH� FKLOGUHQ� DQG� KRZ� ORQJ� WKH� WHDFKHU
VSHQGV�EHLQJ�OLNH�WKLV���DQG�3HUPLVVLYHQHVV
�VWDWHPHQWV�WKDW�LQGLFDWH�WR�ZKDW�H[WHQW�WKH
WHDFKHU� DYRLGV� GLVFLSOLQLQJ� FKLOGUHQ� HYHQ
ZKHQ� WKHLU� EHKDYLRU� GHPDQGV� JUHDWHU
VWULFWQHVV� DQG� GHFLVLYHQHVV��� 7KH� WRWDO
UHVXOW� RQ� DQ� LQGLYLGXDO� VXEVFDOH� LV� UHSUH�
VHQWHG� � E\� �WKH� �WRWDOLQJ� �RI� � DVVHVVPHQWV
IRU� WKH� VWDWHPHQWV� WKDW� FRPSULVH� WKH� LQGL�
YLGXDO� �VXEVFDOH�� �7KH��REVHUYDWLRQV��PDGH
RI� WKH� SUHVFKRRO� WHDFKHU� LQ� WKH� FODVV� DUH
XVHG��E\��WKH��REVHUYHU��RQ��D����OHYHO��VFDOH
WR� DVVHVV� KRZ� IUHTXHQWO\� D� SDUWLFXODU� EH�
KDYLRU� GHVFULEHG� E\� DQ� LQGLYLGXDO� VWDWH�
PHQW�RFFXUV����SRLQW�LQGLFDWHV�WKDW�LW�QHYHU
RFFXUV�� DQG���SRLQWV� WKDW� LW� IUHTXHQWO\�RF�
FXUV��
7KH�WRWDO�TXDOLW\�VFRUH�IRU�D�SUHVFKRRO�LV

FRPSRVHG� RI� WKH� VFRUHV� REWDLQHG� XVLQJ
ERWK�TXDOLW\�DVVHVVPHQW�VFDOHV�
7KH� TXDOLW\� RI� FKLOGUHQ
V� KRPH� OLWHUDF\

HQYLURQPHQW�ZDV�DVVHVVHG�XVLQJ�WKH�+RPH
/LWHUDF\� (QYLURQPHQW� 4XHVWLRQQDLUH
�+/(4�� �0DUMDQRYLÉ� 8PHN�� 3RGOHVHN�
)HNRQMD���������7KH�+/(4�FRQVLVWV�RI���
LWHPV��α� �������FDOFXODWHG�RQ�D�VDPSOH�RI
���� PRWKHUV� RI� ��\HDU�ROG� FKLOGUHQ�� GH�
VFULELQJ� GLIIHUHQW� SDUHQWDO� EHKDYLRU� DQG
DFWLYLWLHV� VXSSRUWLQJ� FKLOGUHQ
V� ODQJXDJH
GHYHORSPHQW� WKDW� DUH� FRPELQHG� LQWR� �
IDFWRUV�� 6WLPXODWLRQ� WR� 8VH� /DQJXDJH�
([SODQDWLRQ��5HDGLQJ�%RRNV� WR� WKH�&KLOG�
9LVLWLQJ� WKH� /LEUDU\� DQG� 3XSSHW� 7KHDWHU�
-RLQW��$FWLYLWLHV��DQG��&RQYHUVDWLRQ���,QWHU�
DFWLYH� 5HDGLQJ�� DQG� =RQH�RI�3UR[LPDO�
'HYHORSPHQW� 6WLPXODWLRQ�� 3DUHQWV� LQGLFDWH
WKH� IUHTXHQF\� RI� WKH� VSHFLILHG� DFWLYLWLHV
SHUIRUPHG� RU� IRUPV� RI� EHKDYLRU� RQ� D
��SRLQW�UDWLQJ�VFDOH�

7KH� TXDOLW\� RI� FKLOGUHQ
V� KRPH� OLWHUDF\
HQYLURQPHQW� � ZDV� �DOVR� �PHDVXUHG� � LQGL�
UHFWO\���:H��XVHG��WKH��&KHFNOLVW��RI��6WRU\�
ERRN� 7LWOHV� �0DUMDQRYLÉ� 8PHN�� %DMF�
������ �α�  � ����� DVVHVVHG� RQ� D� VDPSOH� RI
6ORYHQLDQ� PRWKHUV�� WR� DVVHVV� PDWHUQDO
IDPLOLDULW\�ZLWK� FKLOGUHQ
V�ERRNV��3DUHQWDO
IDPLOLDULW\� ZLWK� FKLOGUHQ
V� VWRU\� ERRN
WLWOHV�� LQ� FRPSDULVRQ� WR� SDUHQWV
� UHSRUWV
DERXW�KRZ�RIWHQ�WKH\�UHDG�WR�WKHLU�FKLOGUHQ�
UHSUHVHQWV� D� PRUH� REMHFWLYH� PHDVXUH� RI
FKLOGUHQ
V�VWRU\ERRN�H[SRVXUH�DQG�D�EHWWHU
SUHGLFWRU� RI� FKLOGUHQ
V� ODQJXDJH� FRPSH�
WHQFH� �6ÊQÊFKDO�� /H)HYUH�� +XGVRQ�� /DZ�
VRQ�� ������� 7KH� FKHFNOLVW� FRQWDLQV� ��
DFWXDO� DQG� ��� IDEULFDWHG� UDQGRPO\� DU�
UDQJHG� VWRU\ERRN� WLWOHV�� DPRQJ� ZKLFK
PRWKHUV� DUH� WR� LQGLFDWH� WKH� UHDO� VWRU\ERRN
WLWOHV��7KH�PHDVXUH�RI�PDWHUQDO� IDPLOLDULW\
ZLWK� FKLOGUHQ
V� ERRNV� UHSUHVHQWV� WKH� WRWDO
RI� FRUUHFW� PLQXV� WKH� WRWDO� RI� ZURQJ
FKRLFHV�
7KH� 6RFLR�'HPRJUDSKLF� 4XHVWLRQQDLUH

IRU� SDUHQWV� ZDV� GHVLJQHG� WR� REWDLQ� GDWD
DERXW� WKH� FKLOGUHQ
V� DJH�� VH[�� DQG� DJH� DW
HQWU\� LQWR� SUHVFKRRO�� DQG� WKH� IRUPDO� OHYHO
RI�SDWHUQDO�DQG�PDWHUQDO�HGXFDWLRQ�
3URFHGXUH
(DFK� FKLOG� ZDV� LQGLYLGXDOO\� WHVWHG� ZLWK

WKH�6*/'���/-�DQG�&30� LQ�D�URRP�DW� WKH
SUHVFKRRO� VHSDUDWH� IURP� WKH� UHVW� RI� WKH
FODVV��7KH�WHVW�DGPLQLVWUDWRUV�ZHUH�SURSHU�
O\� WUDLQHG� XQLYHUVLW\� SV\FKRORJ\� VWXGHQWV�
7KH� FKLOGUHQ
V� DQVZHUV� WR� WKH� DGPLQLVWUD�
WRUV�ZHUH�UHFRUGHG�RQ�UHVSRQVH�VKHHWV�DQG
ZHUH�WKHQ�DSSURSULDWHO\�DVVHVVHG�
:LWK�WKH�KHOS�RI�WKH�$VVHVVPHQW�6FDOH�IRU

3URIHVVLRQDOV��4XDOLW\�DW�WKH�3URFHVV�/HYHO
DQG� WKH� &,6�� WUDLQHG� SV\FKRORJ\� VWXGHQWV
WKHQ�HYDOXDWHG�WKH�TXDOLW\�RI�WKH�SUHVFKRRO
WHDFKHUV
�ZRUN�LQ�WKH�FODVVHV�WKDW�WKH�FKLO�
GUHQ�ZHUH�DWWHQGLQJ�� �,QGLYLGXDO�REVHUYHUV
REVHUYHG� SUHVFKRRO� WHDFKHUV
� EHKDYLRU� LQ
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WKH�FODVV�RQ�RQH�GD\��IURP�WKH�EHJLQQLQJ�RI
EUHDNIDVW� WR� WKH� HQG� RI� OXQFK� �DSSUR[L�
PDWHO\���KRXUV���'XULQJ�WKLV�WLPH��WKH\��GLG
�QRW��HQJDJH��LQ��VRFLDO�LQWHUDFWLRQ�ZLWK�WKH
FKLOGUHQ� RU� WKH� WHDFKHU�� ,PPHGLDWHO\� DIWHU
ILQLVKLQJ� WKH� REVHUYDWLRQ�� WKH� REVHUYHU
DVVHVVHG�WKH�TXDOLW\�RI�WKH�SUHVFKRRO�WHDFK�
HU
V�ZRUN�ZLWK�WKH�KHOS�RI�ERWK�DVVHVVPHQW
VFDOHV��:H� HQVXUHG� WKH� KLJK� UHOLDELOLW\� RI
WKH� DVVHVVRUV� E\�PRQLWRULQJ� WKH� UHFRUGLQJ
RI� WKH� EHKDYLRU� RI� WKH� SUHVFKRRO� WHDFKHU
DQG� FKLOGUHQ� LQ� D� FODVV� WKDW� ZDV� QRW� LQ�
FOXGHG�
7KH� +/(4� DQG� 6RFLR�'HPRJUDSKLF

4XHVWLRQQDLUH�ZHUH�JLYHQ�WR�WKH�FKLOGUHQ
V
SDUHQWV���7KH\��FRPSOHWHG��WKH��LQVWUXPHQWV
DW� KRPH� DQG� UHWXUQHG� WKHP� WR� WKHLU� FKLO�
GUHQ
V� SUHVFKRRO� WHDFKHU�� 0RWKHUV� FRP�
SOHWHG� WKH�&KHFNOLVW� RI� 6WRU\ERRN�7LWOHV�DW
SUHVFKRRO�ZKHQ�WKH\�FDPH�WR�SLFN�XS�WKHLU
FKLOGUHQ�

5(68/76
7KH� GLVWULEXWLRQV� RI� DOO� YDULDEOHV�� H[FHSW

IRU� FKLOGUHQ
V� DJH� DW� HQWU\� LQWR� SUHVFKRRO�
DSSURDFK�QRUPDO�GLVWULEXWLRQ��7KH�GLVWULEX�
WLRQ� RI� FKLOGUHQ
V� DJH� DW� HQWU\� LQWR� SUH�
VFKRRO�LV�VOLJKWO\�SODW\NXUWLF�
7KH� UHVXOWV� REWDLQHG� VKRZ� WKDW� FKLOGUHQ

WKDW� DFKLHYHG� KLJKHU� UHVXOWV� RQ� WKH� /DQ�
JXDJH�&RPSUHKHQVLRQ�6FDOH�DOVR�DFKLHYHG
KLJKHU�UHVXOWV�RQ�WKH�/DQJXDJH�([SUHVVLRQ
6FDOH� DQG� 5DYHQ
V� &RORUHG� 3URJUHVVLYH
0DWULFHV� 7HVW�� DQG� DOVR� VKRZHG� KLJKHU
PHWDOLQJXLVWLF�DZDUHQHVV��7KH�UHVXOWV�VKRZ
WKDW� FKLOGUHQ
V� UHVXOWV� DFKLHYHG� RQ� WKH
/DQJXDJH�&RPSUHKHQVLRQ�6FDOH�DOVR�SRVL�
WLYHO\� FRUUHODWHG�ZLWK�PDWHUQDO� IDPLOLDULW\
ZLWK� FKLOGUHQ
V� ERRNV� DV� ZHOO� DV� ZLWK� D
PRUH�VXSSRUWLYH�IDPLO\�HQYLURQPHQW��&KLO�
GUHQ� RI� PRWKHUV� WKDW� ZHUH� PRUH� IDPLOLDU
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7DEOH����'HVFULSWLYH�VWDWLVWLFV�IRU�WKH�YDULDEOHV�XVHG�LQ�DQDO\VLV
0 6' 6NHZQHVV .XUWRVLV 0LQLPXP 0D[LPXP

/��&� ������� ������ ����� ������ ������� �������
/��(� ������� ������ ����� ������ ������� �������
0��/� ������� ������ ����� ������ ������� �������
&KHFNOLVWV ������� ������ ����� ������ ������� �������
&30 ������� ������ ����� ������ ������� �������
(QWU\ ������� ������ ����� ������ ������� �������
0��(� ������� ������ ����� ������ ������� �������
3��(� ������� ������ ����� ������ ������� �������
3��4� ������� ������ ����� ������ ������� �������
+/(4 ������� ������ ����� ������ ������� �������
1RWH��/��&�� �/DQJXDJH�&RPSUHKHQVLRQ�6FDOH��/��(�� �/DQJXDJH�([SUHVVLRQ�6FDOH�
0��/�� �0HWDOLQJXLVWLF�$ZDUHQHVV�6FDOH��&KHFNOLVWV� �OLVWV�RI�VWRU\ERRN�WLWOHV��&30� 
5DYHQ
V�&RORUHG�3URJUHVVLYH�0DWULFHV�7HVW��3��4�� �SUHVFKRRO�TXDOLW\��(QWU\� �DJH�DW
HQWU\� LQWR�SUHVFKRRO��0��(�� �PDWHUQDO�HGXFDWLRQDO� OHYHO��3��(�� �SDWHUQDO�HGXFDWLRQDO
OHYHO��+/(4� �KRPH�OLWHUDF\�HQYLURQPHQW�TXHVWLRQQDLUH



ZLWK� FKLOGUHQ
V� ERRNV� DOVR� VKRZHG� KLJKHU
PHWDOLQJXLVWLF� DZDUHQHVV�� &KLOGUHQ
V� UH�
VXOWV� DFKLHYHG� RQ� WKH� 0HWDOLQJXLVWLF
$ZDUHQHVV�6FDOH�DOVR�SRVLWLYHO\�FRUUHODWHG
ZLWK�WKHLU�UHVXOWV�RQ�WKH�/DQJXDJH�([SUHV�
VLRQ� 6FDOH� DQG�5DYHQ
V� &RORUHG� 3URJUHV�
VLYH� 0DWULFHV� 7HVW�� 7KH� HGXFDWLRQDO� OHYHO
RI�FKLOGUHQ
V�SDUHQWV�VKRZV�D�SRVLWLYH��DQG
LQ�WKH�IDWKHU
V�FDVH�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZLWK� +/(4�� 7KH� UHVXOWV� IXU�
WKHUPRUH�UHYHDO�WKDW�PRWKHUV�ZLWK�D�KLJKHU
HGXFDWLRQDO�OHYHO�VKRZHG�D�KLJKHU�IDPLOLDU�
LW\� ZLWK� VWRU\ERRN� WLWOHV� DVVHVVHG� E\� WKH
&KHFNOLVWV� DQG� WKDW� PDWHUQDO� HGXFDWLRQ
SRVLWLYHO\� FRUUHODWHV� ZLWK� SDWHUQDO� HGXFD�
WLRQ�� VXJJHVWLQJ� WKDW� ERWK� SDUHQWV� KDYH� D
VLPLODU�HGXFDWLRQDO�OHYHO�
:H� WHVWHG� WKH� DVVXPHG� SDWK� PRGHO� RI

UHODWLRQVKLS� EHWZHHQ� YDULDEOHV� ZLWK� VWUXF�
WXUDO� HTXDWLRQ� PRGHOLQJ� �6(0��� ZKLFK
DOORZV�XV�WR�ILW�WKH�WKHRUHWLFDO�PRGHO�WR�WKH
GDWD� REWDLQHG��:H�XVHG�/LVUHO� ���� IRU� RXU
DQDO\VLV�
,Q� WKH� LQLWLDO� SDWK� PRGHO� ZH� DVVXPHG

VHYHQ� HQGRJHQRXV� YDULDEOHV� �ODQJXDJH

FRPSUHKHQVLRQ�� ODQJXDJH� H[SUHVVLRQ�� PH�
WDOLQJXLVWLF�DZDUHQHVV��PDWHUQDO�IDPLOLDULW\
ZLWK�FKLOGUHQ
V�VWRU\ERRN�WLWOHV��FKLOGUHQ
V
DJH�DW�HQWU\�LQWR�SUHVFKRRO��TXDOLW\�RI�SUH�
VFKRRO� LQVWLWXWLRQ�� DQG� TXDOLW\� RI� KRPH
OLWHUDF\�HQYLURQPHQW��DQG�WKUHH�H[RJHQRXV
YDULDEOHV� �5DYHQ
V� &RORUHG� 3URJUHVVLYH
0DWULFHV� 7HVW�� DQG� PDWHUQDO� DQG� SDWHUQDO
HGXFDWLRQDO� OHYHOV��� 2Q� WKH� EDVLV� RI� SUH�
YLRXV� UHVHDUFK�� ZH� DVVXPHG� WKDW�PDWHUQDO
DQG� SDWHUQDO� OHYHOV� RI� HGXFDWLRQ� ZRXOG
DIIHFW� DOO� HQGRJHQRXV� YDULDEOHV�� ZKHUHDV
WKH�FKLOGUHQ
V�LQWHOOHFWXDO�DELOLW\��TXDOLW\�RI
SUHVFKRRO� LQVWLWXWLRQ�� TXDOLW\� RI� KRPH� OLW�
HUDF\� HQYLURQPHQW�� PDWHUQDO� IDPLOLDULW\
ZLWK�FKLOGUHQ
V�VWRU\ERRN�WLWOHV��DQG�DJH�DW
HQWU\� LQWR�SUHVFKRRO�ZRXOG�KDYH� DQ� HIIHFW
RQ� FKLOGUHQ
V� ODQJXDJH� FRPSHWHQFH� �ODQ�
JXDJH� FRPSUHKHQVLRQ�� H[SUHVVLRQ�� DQG
PHWDOLQJXLVWLF� DZDUHQHVV��� 7KH� TXDOLW\� RI
WKH� KRPH� OLWHUDF\� HQYLURQPHQW� ZDV� DOVR
DVVXPHG� WR� KDYH� D� VLJQLILFDQW� HIIHFW� RQ
PDWHUQDO�IDPLOLDULW\�ZLWK�VWRU\ERRN�WLWOHV�
*RRGQHVV�RI�ILW�RI�WKH�DVVXPHG�SDWK�PRG�

HO� WR�HPSLULFDO�GDWD�ZDV�HYDOXDWHG�FRQVLG�
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7DEOH����&RUUHODWLRQV��3HDUVRQ
V�U��EHWZHHQ�WKH�YDULDEOHV�XVHG�LQ�DQDO\VLV
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 ���� ����
3��(� ����� ����

3��4� ����
1RWH�� 

�  �&RUUHODWLRQ� LV� VLJQLILFDQW� DW� WKH� OHYHO� ����� ���WDLOHG��� 
�  �&RUUHODWLRQ� LV

VLJQLILFDQW�DW�WKH�OHYHO���������WDLOHG���6HH�DOVR�QRWH�XQGHU�7DEOH��



HULQJ�GLIIHUHQW�LQGH[HV�RI�ILW��5HVXOWV�VKRZ
D�SRRU�ILW�RI�WKH�PRGHO��0))χ���0LQLPXP
)LW� )XQFWLRQ� &KL�6TXDUH��  � ������� �GI�  
����S� ��������506($��5RRW�0HDQ�6TXDUH
(UURU� RI� $SSUR[LPDWLRQ��  � ����� ����
FRQILGHQFH� LQWHUYDO� IRU� 506($�  � �����
������� 65065� �6WDQGDUGL]HG� 5RRW� 0HDQ
6TXDUH�5HVLGXDO�� �������1),��1RUPHG�)LW
,QGH[�� � ������$*),� �$GMXVWHG�*RRGQHVV
RI�)LW�,QGH[�� ������
7KH� SDUVLPRQ\� RI� WKH� PRGHO� ZDV� LP�

SURYHG� E\� IL[LQJ� WKH� SDUDPHWHUV� ZLWK� WKH
ORZHVW�W�YDOXHV��:H�DOVR�FDOFXODWHG�PRGLIL�
FDWLRQ�LQGH[HV��0,��WR�LGHQWLI\�WKH�SDUDPH�
WHUV�WKDW�VKRXOG�EH�IUHHG�WR�LPSURYH�WKH�ILW�
2Q� WKH� EDVLV� RI� WKH� 0,� REWDLQHG�� FHUWDLQ
SDUDPHWHUV� LQ� WKH� 36,� PDWUL[� ZHUH� IUHHG�
3DUDPHWHUV�ZHUH� IUHHG� RU� IL[HG� LQ� VXFFHV�
VLYH� VWHSV� �RQH� SDUDPHWHU� DW� D� WLPH�� XQWLO
DQ�DFFHSWDEOH�ILW�ZDV�UHDFKHG��&RQVHTXHQW�
O\�� ZH� HOLPLQDWHG� WKH� PDMRULW\� RI� WKH� UH�
PDLQLQJ� SDWK� FRHIILFLHQWV� WKDW� GLG� QRW
UHDFK� VWDWLVWLFDO� VLJQLILFDQFH�� 3DWHUQDO
HGXFDWLRQ� SURYHG� WR� KDYH� QR� SUHGLFWLYH
YDOXH�RQ�DQ\�RI�WKH�HQGRJHQRXV�YDULDEOHV�
DQG� LW� ZDV� WKHUHIRUH� H[FOXGHG� IURP� WKH
PRGHO��,Q�DGGLWLRQ��WKH�UHVXOWV�VKRZHG�WKDW

PDWHUQDO� HGXFDWLRQ� KDV� QR� VLJQLILFDQW� HI�
IHFW� RQ� FKLOGUHQ
V� DJH� DW� HQWU\� LQWR� SUH�
VFKRRO�� TXDOLW\� RI� WKH� SUHVFKRRO�� DQG
FKLOGUHQ
V� KRPH� OLWHUDF\� HQYLURQPHQW�
WKHUHIRUH��WKH�SDUDPHWHUV�DQWLFLSDWLQJ�WKHVH
GLUHFWLRQV� ZHUH� IL[HG�� &RQVHTXHQWO\�� WKH
ILQDO�PRGHO�LQFOXGHG�DJH�DW�HQWU\�LQWR�SUH�
VFKRRO� DV� ZHOO� DV� WKH� TXDOLW\� RI� WKH� SUH�
VFKRRO� DQG� WKH� FKLOGUHQ
V� KRPH� OLWHUDF\
HQYLURQPHQW� DV� H[RJHQRXV� YDULDEOHV�� $O�
WKRXJK�DJH�DW�HQWU\�LQWR�SUHVFKRRO�DQG�WKH
TXDOLW\�RI�WKH�SUHVFKRRO�LQVWLWXWLRQ�GLG�QRW
SURYH� WR� EH� VLJQLILFDQW� SUHGLFWRUV� RI� FKLO�
GUHQ
V� ODQJXDJH� FRPSHWHQFH�� WKHVH� YDUL�
DEOHV�ZHUH�UHWDLQHG�LQ�WKH�PRGHO��RQO\�WKH
SDUDPHWHUV� FORVHVW� WR� VWDWLVWLFDO� VLJQLIL�
FDQFH� ZHUH� UHWDLQHG�� EHFDXVH� WKH\� UHSUH�
VHQWHG�FUXFLDO�YDULDEOHV�LQ�RXU�UHVHDUFK��$V
VXFK�� WKH� ILWQHVV� RI� WKH� PRGHO� ZDV� DS�
SURSULDWH�
)LJXUH���SUHVHQWV�WKH�SDWK�GLDJUDP�IRU�WKH

ILQDO�PRGHO�ZLWK�IRXU�HQGRJHQRXV�DQG�ILYH
H[RJHQRXV� YDULDEOHV�� 7KH� UHVXOWV� VKRZ� DQ
H[FHOOHQW� ILW��0))χ��  � ����� �GI�  � ���� S� 
������� 506($�  � ����� ����� &,� IRU
506($�  � ������ ������� 65065�  � �����
1),� �������$*),� ������
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)LJXUH����3DWK�GLDJUDP�IRU�WKH�ILQDO�PRGHO�ZLWK�VWDQGDUGL]HG�FRHIILFLHQWV
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)LJXUH� �� VKRZV� WKDW� FKLOGUHQ
V� FRJQLWLYH
FRPSHWHQFH�� TXDOLW\� RI� WKH� KRPH� OLWHUDF\
HQYLURQPHQW��DQG�PDWHUQDO�IDPLOLDULW\�ZLWK
FKLOGUHQ
V�VWRU\ERRNV�DUH�LPSRUWDQW�SUHGLF�
WRUV�RI�FKLOGUHQ
V�ODQJXDJH�FRPSUHKHQVLRQ�
)XUWKHUPRUH�� PDWHUQDO� HGXFDWLRQ� KDV� DQ
LQGLUHFW� HIIHFW� RQ� FKLOGUHQ
V� DFKLHYHPHQW
RQ� WKH� /DQJXDJH� &RPSUHKHQVLRQ� 6FDOH
WKURXJK� UHDGLQJ� WRJHWKHU� E\� SDUHQWV� DQG
FKLOGUHQ��$OO� WKH�SDWK� FRHIILFLHQWV�SUHGLFW�
LQJ� FKLOGUHQ
V� DFKLHYHPHQWV� RQ� WKH� /DQ�
JXDJH� ([SUHVVLRQ� 6FDOH� DUH� ORZ� DQG� QRW
VWDWLVWLFDOO\� VLJQLILFDQW�� &KLOGUHQ
V� ODQ�
JXDJH�H[SUHVVLRQ�FDQ�EHVW�EH�SUHGLFWHG�RQ
WKH�EDVLV�RI� WKHLU�FRJQLWLYH�DELOLW\�DQG� WKH
TXDOLW\�RI�LQWHUDFWLRQ�EHWZHHQ�FKLOGUHQ�DQG

WKHLU� SUHVFKRRO� WHDFKHU� �VXSSRUWLQJ� GLIIHU�
HQW� DUHDV� RI� FKLOGUHQ
V� GHYHORSPHQW��� $V
ZLWK� ODQJXDJH� FRPSUHKHQVLRQ�� FKLOGUHQ
V
LQWHOOHFWXDO� DELOLWLHV� DUH� WKH� EHVW� SUHGLFWRU
RI� WKHLU� PHWDOLQJXLVWLF� DZDUHQHVV�� 7KH
OHYHO� RI� PDWHUQDO� IDPLOLDULW\� ZLWK� VWRU\�
ERRN��WLWOHV��LV��D��YDULDEOH��WKDW��PDNHV��DQ
LPSRUWDQW��GLUHFW��FRQWULEXWLRQ��WR��H[SODLQ�
LQJ� FKLOGUHQ
V� LQGLYLGXDO� GLIIHUHQFHV� LQ
DFKLHYHPHQW�RQ� WKH�0HWDOLQJXLVWLF�$ZDUH�
QHVV�6FDOH�DQG�LW�DOVR�UHSUHVHQWV�D�PHGLDW�
LQJ� YDULDEOH� IRU� WKH� HIIHFW� RI� PDWHUQDO
HGXFDWLRQ� RQ� FKLOGUHQ
V� PHWDOLQJXLVWLF
DZDUHQHVV�� 'HVSLWH� WKH� IDFW� WKDW� SDWHUQDO
HGXFDWLRQDO� OHYHO� KDV� D� VLJQLILFDQW� �DO�
WKRXJK� ORZ�� FRUUHODWLRQ� ZLWK� FKLOGUHQ
V
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7DEOH����8QVWDQGDUGL]HG�SDWK�FRHIILFLHQWV�ZLWK�VWDQGDUG�HUURUV�DQG�W�YDOXHV
%(7$ *$00$
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1RWH��S�F�� �SDWK�FRHIILFLHQWV��6HH�DOVR�QRWHV�XQGHU�7DEOH��



KRPH�OLWHUDF\�HQYLURQPHQW��VHH�7DEOH�����LW
ZDV�QRW�LQFOXGHG�LQ�WKH�PRGHO��EHFDXVH�WKH
ILWQHVV� RI� WKH� PRGHO� ZKLFK� LQFOXGHG� ID�
WKHU
V�OHYHO�RI�HGXFDWLRQ�ZDV�QRW�DSSURSUL�
DWH��7KH�ILQDO�SDWK�PRGHO�H[SODLQV�WKH����
RI� YDULDELOLW\� LQ� FKLOGUHQ
V� UHVXOWV� RQ� WKH
/DQJXDJH�&RPSUHKHQVLRQ�6FDOH�DV�ZHOO�DV
WKH� ��� RI� YDULDELOLW\� LQ� FKLOGUHQ
V� UHVXOWV
RQ�WKH�/DQJXDJH�([SUHVVLRQ�6FDOH�DQG�WKH
���LQ�WKHLU�PHWDOLQJXLVWLF�DZDUHQHVV�
7KH� UHVXOWV� VKRZ� �FI�� )LJXUH� ��� WKDW� LP�

SRUWDQW� FRUUHODWLRQV� H[LVW� EHWZHHQ� WKH� UH�
VLGXDOV�RI�HQGRJHQRXV�YDULDEOHV��ODQJXDJH
H[SUHVVLRQ�� FRPSUHKHQVLRQ�� DQG� PHWDOLQ�
JXLVWLF� DZDUHQHVV��� VXJJHVWLQJ� WKDW� FHUWDLQ
SDUWV� RI� WKH� YDULDQFH� RI� HQGRJHQRXV� YDUL�
DEOHV� WKDW� FDQQRW� EH� H[SODLQHG� ZLWK� WKH

SUHGLFWRUV�XVHG� LQ�DQDO\VLV�DUH�PRGHUDWHO\
�ODQJXDJH�FRPSUHKHQVLRQ�	�PHWDOLQJXLVWLF
DZDUHQHVV�� WR� KLJKO\� �ODQJXDJH� FRPSUH�
KHQVLRQ�	� ODQJXDJH� H[SUHVVLRQ�� ODQJXDJH
H[SUHVVLRQ� 	� PHWDOLQJXLVWLF� DZDUHQHVV�
FRUUHODWHG�� 7KH� UHVXOWV� REWDLQHG� WKXV� VXJ�
JHVW� WKDW� WKH� XQH[SODLQHG� SDUW� RI� YDULDQFH
LQ� FKLOGUHQ
V� DFKLHYHPHQWV� RQ� DOO� WKUHH
VFDOHV� LQFOXGHV� D� FRPPRQ� YDULDQFH� WKDW
SUHVXPDEO\�GHULYHV�IURP�FKLOGUHQ
V�JHQHU�
DO�ODQJXDJH�FRPSHWHQFH�

',6&866,21
7KH�UHVXOWV�REWDLQHG�VXSSRUW�WKH�ILQGLQJV

RI� D� QXPEHU� RI� DXWKRUV� �H�J��� :HFKVOHU�
������ :LOOLDPV�� :DQJ�� ������ +UHVNR� HW
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DO���������WKDW�WKHUH�LV�D�VLJQLILFDQW�SRVLWLYH
FRUUHODWLRQ� EHWZHHQ� FKLOGUHQ
V� OLQJXLVWLF
DQG�LQWHOOHFWXDO�GHYHORSPHQW��7KH�PHDVXUH
RI� LQWHOOHFWXDO� GHYHORSPHQW� LQ� RXU� VWXG\
�FKLOGUHQ
V� DFKLHYHPHQWV� RQ�5DYHQ
V�&RO�
RUHG�3URJUHVVLYH�0DWULFHV�7HVW��DOVR�KDG�D
VLJQLILFDQW� SRVLWLYH� FRUUHODWLRQ� ZLWK� FKLO�
GUHQ
V� ODQJXDJH� FRPSHWHQFH� �FKLOGUHQ
V
DFKLHYHPHQWV� RQ� WKH� /DQJXDJH� &RPSUH�
KHQVLRQ� 6FDOH� DQG�0HWDOLQJXLVWLF� $ZDUH�
QHVV� 6FDOH��� DOWKRXJK� WKH� FRUUHODWLRQ
FRHIILFLHQWV� ZHUH� VRPHZKDW� ORZHU� WKDQ
WKRVH� HVWDEOLVKHG� LQ� FHUWDLQ� RWKHU� VWXGLHV
�FI�� 7DEOH� ���� ,QWHOOHFWXDO� DELOLW\� VKRZHG
LWVHOI�WR�EH�WKH�EHVW�SUHGLFWRU�RI�FKLOGUHQ
V
ODQJXDJH� FRPSUHKHQVLRQ� DQG�PHWDOLQJXLV�
WLF� DZDUHQHVV� �FI�� )LJXUH� ���� $OWKRXJK
FKLOGUHQ� WKDW� DFKLHYHG� KLJK� UHVXOWV� RQ� WKH
/DQJXDJH� &RPSUHKHQVLRQ� 6FDOH� DOVR
DFKLHYHG�KLJKHU�UHVXOWV�LQ�ODQJXDJH�H[SUHV�
VLRQ� DQG� PHWDOLQJXLVWLF� DZDUHQHVV�� FKLO�
GUHQ
V�UHVXOWV�RQ�WKH�/DQJXDJH�([SUHVVLRQ
6FDOH� GR� QRW� FRUUHODWH� VLJQLILFDQWO\� ZLWK
WKHLU� VFRUHV� RQ�5DYHQ
V�&RORUHG�3URJUHV�
VLYH�0DWULFHV�7HVW�
$V� WKH� UHVXOWV� RI� YDULRXV� VWXGLHV� KDYH

VKRZQ��PDWHUQDO�HGXFDWLRQ��H�J���%RUQVWHLQ
HW�DO���������)R\��0DQQ��������LV�DQ�LPSRU�
WDQW�IDFWRU�LQ�FKLOGUHQ
V�ODQJXDJH�GHYHORS�
PHQW�� 7KH� UHVXOWV� REWDLQHG� LQGLFDWH� D
SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� FKLOGUHQ
V
PRWKHUV
� OHYHO� RI� HGXFDWLRQ� DQG� WKHLU� ID�
PLOLDULW\�ZLWK�WKH�WLWOHV�RI�FKLOGUHQ
V�ERRNV�
ZKHUHDV�WKH�FRUUHODWLRQV�EHWZHHQ�PDWHUQDO
HGXFDWLRQDO� OHYHO� DQG� PHDVXUHV� RI� FKLO�
GUHQ
V� OLQJXLVWLF� DQG� LQWHOOHFWXDO� GHYHORS�
PHQW� ZHUH� ORZ� DQG� QRW� VLJQLILFDQW�� 7KH
UHODWLYHO\� ORZ� FRUUHODWLRQV� PD\� EH� LQ�
IOXHQFHG� E\� D� ORZ� YDULDELOLW\� LQ� SDUHQWDO
HGXFDWLRQDO� OHYHO� DV� PRVW� SDUHQWV� �ERWK
PRWKHUV�DQG�IDWKHUV��KDG�D�PLGGOH�OHYHO�RI
HGXFDWLRQ�
7KH� UHVXOWV� DOVR� GR� QRW� VXSSRUW� ILQGLQJV

E\�RWKHU�UHVHDUFKHUV��H�J���%RUQVWHLQ�HW�DO��
������ 0DUMDQRYLÉ� 8PHN�� )HNRQMD�� %DMF�

.UDQMF�� ������ WKDW� UHSRUW� D� SRVLWLYH� FRU�
UHODWLRQ�EHWZHHQ� WKH� OHYHO�RI� HGXFDWLRQ�RI
FKLOGUHQ
V� PRWKHUV� DQG� WKH� TXDOLW\� RI� WKH
IDPLO\�HQYLURQPHQW��0RUH�KLJKO\�HGXFDWHG
PRWKHUV�DUH�H[SHFWHG�WR�RIIHU�WKHLU�FKLOGUHQ
D� PRUH� VWLPXODWLQJ� IDPLO\� HQYLURQPHQW
DQG�� FRQVHTXHQWO\��PRUH� VXSSRUW� IRU� FKLO�
GUHQ
V� GHYHORSPHQW� WKDQ� PRWKHUV� ZLWK� D
ORZHU� OHYHO� RI� HGXFDWLRQ�� 0RWKHUV� ZLWK� D
KLJKHU�OHYHO�RI�HGXFDWLRQ�WDON�WR�WKHLU�FKLO�
GUHQ� PRUH� IUHTXHQWO\� DQG� ORQJHU�� WKHLU
XWWHUDQFHV� DUH� ORQJHU�� DQG� WKH\� XVH� D
EURDGHU�YRFDEXODU\�LQ�WKHLU�YHUEDO�LQWHUDF�
WLRQV� ZLWK� WKHLU� FKLOGUHQ� �+RII�� ������
&RPSDUHG�WR�PRWKHUV�ZLWK�ORZHU�OHYHOV�RI
HGXFDWLRQ�� WKHVH� PRWKHUV� DOVR� UHSRUW� WKDW
WKH\� VWLPXODWH� WKHLU� FKLOGUHQ� WR� XVH� ODQ�
JXDJH�PRUH�IUHTXHQWO\��UHDG�WR�WKHP�PRUH
RIWHQ�� YLVLW� SXSSHW� WKHDWUHV� DQG� FLQHPDV
ZLWK� WKHP�� DQG� LQFOXGH� WKHP� LQ� YHUEDO
LQWHUDFWLRQ�ZKHQ�WKH\�UHDG�WRJHWKHU�DQG�GR
DFWLYLWLHV� WRJHWKHU� �0DUMDQRYLÉ� 8PHN�
3RGOHVHN��)HNRQMD���������$�UHODWLYHO\�ORZ
YDULDELOLW\�DOVR�DSSHDUHG�LQ�WKH�VHOI�UHSRUWV
RI� KRPH�TXDOLW\� HQYLURQPHQW�� WKXV� ORZHU�
LQJ� WKH� FRUUHODWLRQV� EHWZHHQ� WKH� PDWHUQDO
HGXFDWLRQ�DQG�WKH�TXDOLW\�RI�KRPH�OLWHUDF\
HQYLURQPHQW��7KH�VHOI�UHSRUWV�RQ�KRZ�ZHOO
WKH� FKLOG
V� ODQJXDJH� GHYHORSPHQW� LV� VXS�
SRUWHG�DUH�RIWHQ�FRQVLGHUHG�D�OHVV�REMHFWLYH
PHDVXUH� DV� WKH\� DUH� IUHTXHQWO\� H[SHFWHG
DQG� VRFLDOO\� GHVLUHG�� SURMHFWLQJ� SDUHQWDO
EHOLHIV��LPSOLFLW�WKHRULHV�DQG�H[SHFWDWLRQV�
:KHQ� WKH� IDPLO\� OLWHUDF\� HQYLURQPHQW

ZDV�PHDVXUHG� LQGLUHFWO\� XVLQJ� D� FKHFNOLVW
RI� FKLOGUHQ
V� VWRU\ERRN� WLWOHV�� WKH� UHVXOWV
REWDLQHG�LQGLFDWH�WKDW�PRWKHUV�ZLWK�D�KLJK�
HU� OHYHO� RI� HGXFDWLRQ� NQRZ�PRUH� WLWOHV� RI
FKLOGUHQ
V� ERRNV� WKDQ� GR� PRWKHUV� ZLWK� D
ORZHU� OHYHO� RI� HGXFDWLRQ��ZKLFK�PD\� DOVR
LQGLFDWH� WKDW� WKH\� UHDG� WR� WKHLU� FKLOGUHQ
PRUH� RIWHQ� RU� UHDG� D� JUHDWHU� YDULHW\� RI
FKLOGUHQ
V�OLWHUDWXUH�WKDQ�GR�PRWKHUV�ZLWK�D
ORZHU� OHYHO� RI� HGXFDWLRQ�� &KLOGUHQ� ZKRVH
SDUHQWV� NQHZ� PRUH� WLWOHV� RI� FKLOGUHQ
V
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ERRNV� DFKLHYHG� KLJKHU� UHVXOWV� RQ� WKH� ODQ�
JXDJH� GHYHORSPHQW� VFDOHV� �/DQJXDJH
&RPSUHKHQVLRQ� 6FDOH� DQG� 0HWDOLQJXLVWLF
$ZDUHQHVV� 6FDOH��� 0DQ\� VWXGLHV� KDYH
LGHQWLILHG� WKH� IUHTXHQF\� RI� UHDGLQJ� FKLO�
GUHQ
V� OLWHUDWXUH� DORXG� DQG� WKH� PHWKRG� RI
UHDGLQJ� DV� IDFWRUV� WKDW� KDYH� DQ� LPSRUWDQW
HIIHFW� RQ� WKH� GHYHORSPHQW� RI� FKLOGUHQ
V
ODQJXDJH�DQG��ODWHU��RQ�WKH�GHYHORSPHQW�RI
FKLOGUHQ
V� UHDGLQJ� DELOLW\� DV� ZHOO�� 7KH
UHVXOWV�RI�D�6ORYHQLDQ�VWXG\��FRPSULVLQJ�D
VDPSOH�RI�����SUHVFKRRO�FKLOGUHQ��VKRZHG
D� VLJQLILFDQW� DQG� SRVLWLYH� FRUUHODWLRQ� EH�
WZHHQ�WKH�DYHUDJH�SDUHQWDO�OHYHO�RI�HGXFD�
WLRQ� DQG� SDUHQWDO� IDPLOLDULW\� ZLWK� FKLO�
GUHQ
V� OLWHUDWXUH� �U�  � ������ �0DUMDQRYLÉ
8PHN��%DMF��������
&KLOGUHQ� ZKRVH� SDUHQWV� IUHTXHQWO\� UHDG

DORXG� WR� WKHP� EHWZHHQ� �� DQG� �� \HDUV� RI
DJH�� GLVFXVVHG� WKH� VWRULHV� WKH\� UHDG� ZLWK
WKHP� DQG� XVHG� D� EURDG� YRFDEXODU\� LQ� WKH
GLVFXVVLRQ�� GLVSOD\HG� JUHDWHU� ODQJXDJH
FRPSHWHQFH�EHWZHHQ���DQG���\HDUV�RI�DJH
DQG�EHWWHU�XQGHUVWRRG�WH[WV�UHDG�WR�WKHP�DW
�� \HDUV� RI� DJH� WKDQ� GLG� FKLOGUHQ� ZKRVH
SDUHQWV� UDUHO\� UHDG� ZLWK� WKHP� �3DSDOLD�
:HQGNRV� 2OGV�� )HOGPDQ�� ������� 7KHVH
FKLOGUHQ�DOVR�VSRNH� WKHLU� ILUVW�ZRUGV�HDUOL�
HU�� GHYHORSHG� D� EURDGHU� YRFDEXODU\�� XVHG
PRUH� FRPSOH[� XWWHUDQFHV� ZKLOH� VSHDNLQJ�
DQG�OHDUQHG�WR�UHDG�HDUOLHU��%XV��YDQ�,M]HQ�
GRRUQ�� 3HOOHJULQL�� ������ 3HOOHJULQL��*DOGD�
�������:KHQ�LQWHUSUHWLQJ�SDUHQWDO�IDPLOLDU�
LW\�ZLWK� FKLOGUHQ
V� OLWHUDWXUH� DV� D�PHDVXUH
RI�FKLOGUHQ
V�H[SRVXUH�WR�SDUHQW�FKLOG�MRLQW
UHDGLQJ� ZH� VKRXOG� FRQVLGHU� WKDW� WKH� KLJK
VFRUH� RQ� D� FKHFNOLVW� GRHV� QRW� QHFHVVDU\
LPSO\� WKH� KLJK� IUHTXHQF\� RI� MRLQW� UHDGLQJ
�H�J��� D� PRWKHU� FDQ� EH� IDPLOLDU� ZLWK� FKLO�
GUHQ
V� OLWHUDWXUH� EHFDXVH� VKH� ZRUNV� LQ� D
OLEUDU\� RU� D� ERRNVKRS��� 1RU� GRHV� D� ORZ
VFRUH�RQ�D�FKHFNOLVW�DOZD\V�LQGLFDWH�WKDW�D
FKLOG�LV�QRW�H[SRVHG�WR�MRLQW�UHDGLQJ��7KHUH
FDQ� EH� RWKHU� DGXOWV� �H�J��� JUDQGSDUHQWV�� D
SUHVFKRRO� WHDFKHU�� DQG� VLEOLQJV� ZKR� DUH

LQYROYHG�LQ�WKH�MRLQW�UHDGLQJ�DFWLYLWLHV�ZLWK
D�FKLOG�
7KH�UHVXOWV�REWDLQHG�LQGLFDWH�WKDW�SDUHQWDO

IDPLOLDULW\� ZLWK� FKLOGUHQ
V� OLWHUDWXUH�� WKH
TXDOLW\� RI� WKH� IDPLO\� HQYLURQPHQW�� DQG
FKLOGUHQ
V� LQWHOOHFWXDO� DELOLW\� DUH� WKH� EHVW
SUHGLFWRUV� RI� FKLOGUHQ
V� ODQJXDJH� FRPSUH�
KHQVLRQ�� DQG� WKDW� PDWHUQDO� HGXFDWLRQ� KDV
DQ� LQGLUHFW� LQIOXHQFH� RQ� FKLOGUHQ
V� VFRUHV
RQ� PHDVXUHV� RI� ODQJXDJH� FRPSUHKHQVLRQ�
VSHFLILFDOO\� WKURXJK� PRWKHUV
� IDPLOLDULW\
ZLWK� FKLOGUHQ
V� ERRNV� �FI�� )LJXUH� ���� 7KH
TXDOLW\� RI� WKH� VWLPXODWLRQ� RIIHUHG� WR� FKLO�
GUHQ
V�ODQJXDJH�GHYHORSPHQW�E\�WKH�IDPLO\
HQYLURQPHQW� LV�PRUH� FORVHO\� FRQQHFWHG� WR
WKH�OHYHO�RI�SDWHUQDO�HGXFDWLRQ�WKDQ�PDWHU�
QDO� HGXFDWLRQ�� 0RWKHUV� ZKRVH� SDUWQHUV
KDYH�D�KLJKHU� OHYHO�RI�HGXFDWLRQ� LQGLFDWHG
WKDW� WKH\� RIIHU� WKHLU� FKLOGUHQ� D� KLJKHU
TXDOLW\� IDPLO\� HQYLURQPHQW� WKURXJK� YDUL�
RXV� DFWLYLWLHV� DQG� PDWHULDO� FLUFXPVWDQFHV
WKDQ� WKRVH� ZKRVH� SDUWQHUV� KDYH� D� ORZHU
OHYHO�RI� HGXFDWLRQ��7KH� OHYHOV�RI�PDWHUQDO
DQG�SDWHUQDO�HGXFDWLRQ�DOVR�KDYH�D�VLJQLIL�
FDQW�SRVLWLYH�FRUUHODWLRQ�
1HLWKHU� RI� WKH� YDULDEOHV� FRQQHFWHG� ZLWK

FKLOGUHQ
V� SUHVFKRRO� H[SHULHQFH� �DJH� RI
FKLOGUHQ�ZKHQ� VWDUWLQJ� SUHVFKRRO� DQG� SUH�
VFKRRO�TXDOLW\��FRUUHODWHG�ZLWK�PHDVXUHV�RI
FKLOGUHQ
V� LQWHOOHFWXDO� RU� OLQJXLVWLF� GHYHO�
RSPHQW�� $OWKRXJK� FHUWDLQ� DXWKRUV� �H�J��
$QGHUVVRQ�� ������ %UREHUJ� HW� DO��� �����
KDYH� HPSKDVL]HG� WKH� LPSRUWDQFH� RI� VWDUW�
LQJ� SUHVFKRRO� HDUO\� RQ� YDULRXV� DUHDV� RI
ODQJXDJH� GHYHORSPHQW�� RWKHUV� KDYH� VWDWHG
WKDW� FKLOGUHQ
V� DJH� DW� HQWU\� LQWR�SUHVFKRRO
KDV� D� ORZ� SUHGLFWLYH� YDOXH� IRU� WKHLU� ODQ�
JXDJH� FRPSHWHQFH� �H�J��� .RQWRV�� ������
&KLOGUHQ
V� FRJQLWLYH� DQG� ODQJXDJH� GHYHO�
RSPHQW� RXJKW� WR� EH� ODUJHO\� SUHGLFWHG� E\
YDULDEOHV� IURP� WKH� IDPLO\� HQYLURQPHQW�
DQG� SUHVFKRRO� YDULDEOHV� RXJKW� WR� ODUJHO\
SUHGLFW�FKLOGUHQ
V�VRFLDO�GHYHORSPHQW��7KH
UHVXOWV� RI� RWKHU� VWXGLHV� �H�J��� 6WDUWLQJ
VWURQJ�� ������ 0DUMDQRYLÉ� 8PHN�� .UDQMF�
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)HNRQMD�� %DMF�� ������ DOVR� LQGLFDWH� WKDW
SUHVFKRRO� DV� DQ� LQVWLWXWLRQ�SHU� VH�KDV�QHL�
WKHU� D� SRVLWLYH� QRU� D� QHJDWLYH� HIIHFW� RQ
YDULRXV� DUHDV� RI� FKLOGUHQ
V� GHYHORSPHQW
DQG� OHDUQLQJ�� DQG� WKDW�ZKDW� LV� RI� SULPDU\
LPSRUWDQFH� LV� WKH�TXDOLW\�RI� WKH�SUHVFKRRO
WKDW�FKLOGUHQ�DWWHQG��DQG�WKLV�LQ�FRQQHFWLRQ
ZLWK� FHUWDLQ� YDULDEOHV� RI� WKH� FKLOGUHQ
V
TXDOLW\�RI�OLIH�LQ�WKH�IDPLO\��,Q�D�6ORYHQLDQ
VWXG\� �0DUMDQRYLÉ� 8PHN�� )HNRQMD�� %DMF�
.UDQMF���������WKH�DXWKRUV�IRXQG�WKDW�VWDUW�
LQJ� SUHVFKRRO� HDUOLHU� FRUUHODWHG� SRVLWLYHO\
ZLWK� FKLOGUHQ
V� VWRU\WHOOLQJ� FRPSHWHQFH� DW
��DQG���\HDUV�RI�DJH��EXW�QRW�ZLWK� WKH� UH�
VXOWV� WKDW� FKLOGUHQ� DFKLHYHG� RQ� WKH� /DQ�
JXDJH�'HYHORSPHQW�6FDOH�
7KH�ILQDO�SDWK�PRGHO�PDNHV�LW�SRVVLEOH�WR

H[SODLQ�WKH�����RI�YDULDELOLW\�LQ�FKLOGUHQ
V
UHVXOWV� RQ� WKH� /DQJXDJH� &RPSUHKHQVLRQ
6FDOH�� WKH� ��� RI� YDULDELOLW\� RQ� WKH� /DQ�
JXDJH� ([SUHVVLRQ� 6FDOH�� DQG� WKH� ��� RI
YDULDELOLW\�LQ�FKLOGUHQ
V�UHVXOWV�RQ�WKH�0H�
WDOLQJXLVWLF� $ZDUHQHVV� 6FDOH�� 7KH� UHVXOWV
RI� D� VWXG\� �0DUMDQRYLÉ� 8PHN�� 3RGOHVHN�
)HNRQMD�� ������ WKDW� LQFOXGHG� ���� IRXU�
\HDU�ROG� 6ORYHQLDQ� FKLOGUHQ� LQGLFDWHG� WKDW
PDWHUQDO� HGXFDWLRQ� DQG� LQGLYLGXDO� IDFWRUV
RI� IDPLO\� HQYLURQPHQW� REWDLQHG� ZLWK� WKH
+/(4�TXHVWLRQQDLUH�H[SODLQ�DW�PRVW�D���
YDULDELOLW\� �IURP� ��� WR� ��� IRU� YDULRXV
DUHDV� RI� ODQJXDJH� FRPSHWHQFH�� LQ� FKLO�
GUHQ
V� UHVXOWV� RQ� WKH� /DQJXDJH� 'HYHORS�
PHQW� 6FDOH� DQG� 7HVW� RI� 3UDJPDWLF
/DQJXDJH�8VH��7KH�UHVXOWV�REWDLQHG�WKHUH�
IRUH�LQGLFDWH�WKDW�WKH�LQFOXVLRQ�RI�DGGLWLRQ�
DO� YDULDEOHV� �FKLOGUHQ
V� DJH� ZKHQ� VWDUWLQJ
SUHVFKRRO�� SUHVFKRRO� TXDOLW\�� SDUHQWDO
IDPLOLDULW\� ZLWK� FKLOGUHQ
V� OLWHUDWXUH�� DQG
FKLOGUHQ
V�LQWHOOHFWXDO�DELOLW\��LQ�LQGLYLGXDO
DUHDV� RI� FKLOGUHQ
V� ODQJXDJH� GHYHORSPHQW
�H�J��� ODQJXDJH� FRPSUHKHQVLRQ�� FDQ� H[�
SODLQ� PRVW� RI� WKH� YDULDELOLW\� DPRQJ� FKLO�
GUHQ�
:H�FRQVLGHU�WKH�PDLQ�FRQWULEXWLRQ�RI�RXU

VWXG\� WR� EH� WKH� DVVHVVPHQW� RI� GLIIHUHQW

IDFWRUV� LQ�YDULRXV�VRFLDO�FRQWH[WV��WKH�SUH�
VFKRRO� DQG� KRPH� HQYLURQPHQW�� WKDW� DIIHFW
WKH� FKLOG
V� ODQJXDJH� GHYHORSPHQW�� :H
WULHG� WR� FRQVLGHU� D�PRUH�KROLVWLF� DSSURDFK
WR� FKLOG� ODQJXDJH� GHYHORSPHQW�� LQFOXGLQJ
WKH�FRPSOH[LW\�RI�PDQ\� UHODWLRQV�EHWZHHQ
LWV� GLIIHUHQW� IDFWRUV�� 7KH� LQGLFDWLRQ� RI� WKH
IDFWRUV� WKDW� LQIOXHQFH�DQG�FRGHWHUPLQH� WKH
FKLOG
V� ODQJXDJH� JLYHV� XV� WKH� WKHRUHWLFDO
IUDPHZRUN� IRU� GHYHORSLQJ� GLIIHUHQW� IRUPV
RI�VXSSRUW�IRU�FKLOGUHQ�FRPLQJ�IURP�D�OHVV
VXSSRUWLYH� HQYLURQPHQW�� 7KLV� ZRXOG� HQ�
DEOH�XV�WR�RIIHU�DOO�FKLOGUHQ�WKH�RSSRUWXQL�
WLHV� WR� DFKLHYH� WKH� KLJKHVW� SRVVLEOH� OHYHOV
RI� WKHLU� ODQJXDJH� FRPSHWHQFH� E\� WKH� WLPH
RI� WUDQVLWLRQ� WR� SULPDU\� VFKRRO�� :H� DOVR
DVVHVVHG�WKH�TXDOLW\�RI�KRPH�OLWHUDF\�HQYL�
URQPHQW� DQG� RI� WKH� SUHVFKRRO� LQVWLWXWLRQ
XVLQJ� GLIIHUHQW� DSSURDFKHV� DQG� LQVWUX�
PHQWV�� WKXV� FDSWXULQJ� GLIIHUHQW� DVSHFW� RI
TXDOLW\� DQG� VXSSRUW� JLYHQ� �XVLQJ� WZR� GLI�
IHUHQW� VFDOHV� IRU� DVVHVVLQJ� WKH� TXDOLW\� RI
WKH� SUHVFKRRO� DQG� XVLQJ� WZR� GLIIHUHQW� DS�
SURDFKHV�IRU�DVVHVVLQJ�WKH�TXDOLW\�RI�KRPH
OLWHUDF\� HQYLURQPHQW��� 7KH� UHVXOWV� RI� WKH
VWXG\�DOVR�KDYH�D�QDWLRQDO�VLJQLILFDQFH�IRU
GHYHORSLQJ� QHZ� LQVWUXPHQWV� IRU� DVVHVVLQJ
FKLOG
V� ODQJXDJH� GHYHORSPHQW� DQG� TXDOLW\
RI�SUHVFKRRO�DQG�KRPH�
2QH� RI� WKH� VKRUWFRPLQJV� RI� WKH� SUHVHQW

VWXG\� LV� WKDW�RQO\� WKH�SDUHQWDO�HGXFDWLRQDO
OHYHO�DQG�WKH�TXDOLW\�RI�KRPH�HQYLURQPHQW
ZHUH� LQFOXGHG� DV� PHDVXUHV� RI� VRFLR�
HFRQRPLF� VWDWXV� RI� IDPLOLHV�� 6RPH� RWKHU
IDFWRUV�� VXFK� DV� WKH� IDPLO\
V� LQFRPH�� WKH
DJH�RI�SDUHQWV��WKH�QXPEHU�RI�VLEOLQJV��FDQ
DOVR�LQIOXHQFH�WKH�FKDUDFWHULVWLFV�RI�FKLOG
V
ODQJXDJH� GHYHORSPHQW�� ,W� ZRXOG�� IXUWKHU�
PRUH��DOVR�EH�LQWHUHVWLQJ�WR�LQYHVWLJDWH�WKH
FKLOG
V�VRFLDO�QHWZRUN��LQFOXGLQJ�WKH�QXP�
EHU� RI� RWKHU� DGXOWV� �H�J��� JUDQGSDUHQWV�
PHPEHUV� RI� WKH� H[WHQGHG� IDPLO\�� ZKR
LQWHUDFW�ZLWK�D�FKLOG�GXULQJ�GLIIHUHQW�DFWLYL�
WLHV�� $� PRUH� REMHFWLYH� HVWLPDWH� RI� WKH
TXDOLW\� RI� KRPH� HQYLURQPHQW� ZRXOG� EH
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REWDLQHG� YLD� GLUHFW� REVHUYDWLRQ� RI� YHUEDO
LQWHUDFWLRQ� EHWZHHQ� WKH� SDUHQWV� DQG� WKHLU
FKLOGUHQ� WKDQ� YLD� SDUHQWDO� VHOI�UHSRUWV� RQ
WKH� IUHTXHQF\� DQG� TXDOLW\� RI� VXSSRUW� IRU
WKHLU� FKLOG
V� ODQJXDJH� GHYHORSPHQW� WKDW
ZHUH�XVHG�LQ�WKLV�VWXG\�
5HFHLYHG�-DQXDU\��������

5()(5(1&(6
$1'(56621��%�(��� ������(IIHFWV� RI� SXEOLF� GD\�

FDUH��$� ORQJLWXGLQDO� VWXG\�� &KLOG�'HYHORSPHQW�� ���
�����������
$1'(56621��%�(��� ������(IIHFWV�RI�GD\�FDUH�RQ

FRJQLWLYH� DQG� VRFLRHPRWLRQDO� FRPSHWHQFH� RI
WKLUWHHQ�\HDU�ROG� 6ZHGLVK� VFKRROFKLOGUHQ�� &KLOG
'HYHORSPHQW������������
$51(77�� -�-��� ������ &DUHJLYHUV� LQ� GD\�FDUH� FHQ�

WHUV��'RHV�WUDLQLQJ�PDWWHU"�-RXUQDO�RI�$SSOLHG�'HYHO�
RSPHQWDO�3V\FKRORJ\��������������
%(5167(,1�� %��� ������ &ODVV�� FRGHV� DQG� FRQWURO

�YRO������/RQGRQ��5RXWOHGJH�DQG�.HJDQ�3DXO�
%25167(,1��0�+��� +$<1(6�� 2�0��� ������ 9R�

FDEXODU\� FRPSHWHQFH� LQ� HDUO\� FKLOGKRRG�� 0HDVXUH�
PHQW��ODWHQW�FRQVWUXFW��DQG�SUHGLFWLYH�YDOLGLW\��&KLOG
'HYHORSPHQW�����������������
%25167(,1�� 0�+��� +$+1�� &��� 68:$/6.<�

-�7�'��� +$<1(6�� 2�0��� ������ 6RFLRHFRQRPLF� VWD�
WXV�� SDUHQWLQJ� DQG� FKLOG� GHYHORSPHQW��7KH�+ROOLQJ�
VKHDG� IRXU�IDFWRU� LQGH[� RI� VRFLDO� VWDWXV� DQG� WKH
VRFLRHFRQRPLF�LQGH[�RI�RFFXSDWLRQV��,Q��0�+��%RUQ�
VWHLQ�� 5�+�� %UDGOH\� �(GV���� 6RFLRHFRQRPLF� VWDWXV�
SDUHQWLQJ�DQG�FKLOG�GHYHORSPHQW��/DZUHQFH�(UOEDXP
$VVRFLDWHV��0DKZDK��1<����������
%52%(5*�� $�*��� :(66(/6�� +��� /$0%�� 0�(��

+:$1*�� &�3��� ������ (IIHFWV� RI� GD\� FDUH� RQ� WKH
GHYHORSPHQW�RI� FRJQLWLYH� DELOLWLHV� LQ���\HDU�ROGV��$
ORQJLWXGLQDO� VWXG\�� 'HYHORSPHQWDO� 3V\FKRORJ\�� ��
������
%581(5�� -��� ������ &KLOG
V� WDON�� /HDUQLQJ� WR� XVH

ODQJXDJH�� /RQGRQ�� *ODVJRZ�� 1HZ� <RUN�� 2[IRUG
8QLYHUVLW\�3UHVV�
%86�� $�*��� 9$1� ,-=(1'251�� 0�+��� 3(//(�

*5,1,�� $�'��� ������ -RLQW� ERRN� UHDGLQJ� PDNHV� IRU
VXFFHVV�LQ�OHDUQLQJ�WR�UHDG��$�PHWD�DQDO\VLV�RQ�LQWHU�
JHQHUDWLRQDO� WUDQVPLVVLRQ� RI� OLWHUDF\�� 5HYLHZ� RI
(GXFDWLRQDO�5HVHDUFK�����������
%87/(5�� 6���0&0$+21�� &��� 81*(5(5�� -�$��

������0DWHUQDO�VSHHFK�VW\OH�ZLWK�SDUDOLQJXLVWLF�WZLQ
LQIDQWV�� ,QIDQWV� DQG� &KLOG� 'HYHORSPHQW�� ���� ��
��������
&$/':(//�� %�0��� %5$'/(<�� 5�+��� �����

+RPH� REVHUYDWLRQ� IRU�PHDVXUHPHQW� RI� WKH� HQYLURQ�

PHQW�� 5HYLVHG� HGLWLRQ�� /LWWOH� 5RFN�� 8QLYHUVLW\� RI
$UNDQVDV�DW�/LWWOH�5RFN�
&$521�� -��� ������ $Q� LQWURGXFWLRQ� WR� SV\FKROLQ�

JXLVWLFV�� 1HZ� <RUN�� /RQGRQ�� 7RURQWR�� +DUYHVWHU
:KHDWVKHDI�
&$8*+<��0�2���',3(,752��-���6752%,1��'�0��

������'D\�FDUH�SDUWLFLSDWLRQ�DV�D�SURWHFWLYH�IDFWRU�LQ
WKH� FRJQLWLYH� GHYHORSPHQW� RI� ORZ�LQFRPH� FKLOGUHQ�
&KLOGUHQ� DQG� SRYHUW\�� &KLOG� 'HYHORSPHQW�� ���
��������
&+206.<��1��� ������ 5XOHV� DQG� UHSUHVHQWDWLRQV�

2[IRUG��%ODFNZHOO�
&+206.<��1���������.QRZOHGJH�RI�ODQJXDJH��,WV

QDWXUH��RULJLQ��DQG�XVH��:HVWSRUW��&7��3UDHJHU�
&/$5.��+�+���&/$5.��(�9���������3V\FKRORJ\�RI

ODQJXDJH��$Q�LQWURGXFWLRQ�WR�SV\FKROLQJXLVWLFV��1HZ
<RUN��+DUFRXUW��%UDFH��DQG�-RYDQRYLFK�
&5$,1��6���/,//2�0$57,1��'���������$Q� LQWUR�

GXFWLRQ�WR�OLQJXLVWLF�WKHRU\�DQG�ODQJXDJH�DFTXLVLWLRQ�
2[IRUG��%ODFNZHOO�
'811�� /�0��� '811�� /�0��� ������ ([DPLQHU
V

PDQXDO� IRU� WKH� 3HDERG\� 3LFWXUH� 9RFDEXODU\� 7HVW
��7KLUG� �(GLWLRQ� ��3397�,,,��� �&LUFOH� �3LQHV�� �01�
$*6�
(':$5'6�� 6��� )/(7&+(5�� 3��� *$50$1�� 0��

+8*+(6�� $��� /(776�� &��� 6,1.$�� ,��� ������ 7KH
5H\QHOO� 'HYHORSPHQWDO� /DQJXDJH� 6FDOHV� ,,,�� 7KLUG
(GLWLRQ��0DQXDO��:LQGVRU��1)(5�1(/621�3XEOLVK�
LQJ�&RPSDQ\�/7'�
)2<��-�*���0$1��9���������+RPH�OLWHUDF\�HQYLURQ�

PHQW�DQG�SKRQRORJLFDO�DZDUHQHVV� LQ�SUHVFKRRO�FKLO�
GUHQ�� 'LIIHUHQWLDO� HIIHFWV� IRU� UK\PH� DQG� SKRQHPH
DZDUHQHVV��$SSOLHG�3V\FKROLQJXLVWLFV������������
+$'(1�� &�$��� 25167(,1�� 3�$��� (&.(50$1�

&�2��� ','2:�� 6�0��� ������0RWKHU�FKLOG� FRQYHUVD�
WLRQDO� LQWHUDFWLRQV� DV� HYHQWV� XQIROG�� /LQNDJHV� WR
VXEVHTXHQW� UHPHPEHULQJ�� &KLOG� 'HYHORSPHQW�� ���
����������
+2))��(���������&DXVHV�DQG�FRQVHTXHQFHV�RI�6(6�

UHODWHG� GLIIHUHQFHV� LQ� SDUHQW�WR�FKLOG� VSHHFK�� ,Q�
0�+��%RUQVWHLQ��5�+��%UDGOH\��(GV����6RFLRHFRQRPLF
VWDWXV�� SDUHQWLQJ�� DQG� FKLOG� GHYHORSPHQW�� /DZUHQFH
(UOEDXP�$VVRFLDWHV��0DKZDK��1<����������
+5(6.2�� :�3��� 5(,'�� '�.��� +$00,//�� '�'��

������7HVW�RI�(DUO\�/DQJXDJH�'HYHORSPHQW� ��7KLUG
(GLWLRQ� �7(/'�����([DPLQHU
V�0DQXDO��$XVWLQ��7;�
352�('�
.21726�� 6�-��� ������ &KLOG� FDUH� TXDOLW\�� IDPLO\

EDFNJURXQG�� DQG� FKLOGUHQ
V� GHYHORSPHQW�� (DUO\
&KLOGKRRG�5HVHDUFK�4XDUWHUO\����������������
.29$6��<���+$<,28�7+20$6��0�(���2/,9(5�

%��� '$/(�� 3�6��� %,6+23�� '�9�0��� 3/20,1�� 5��
������*HQHWLF� LQIOXHQFHV� LQ�GLIIHUHQW�DVSHFWV�RI� ODQ�
JXDJH�GHYHORSPHQW��7KH�HWLRORJ\�RI� ODQJXDJH�VNLOOV
LQ� ����\HDU�ROG� WZLQV�� &KLOG� 'HYHORSPHQW�� ���� ��
��������
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/$0%�� 0�(��� 67(51%(5*�� .�-��� 352'520,�
',6�� 0��� ������ 1RQPDWHUQDO� FDUH� DQG� VHFXULW\� RI
LQIDQW�PRWKHU� DWWDFKPHQW�� $� UHDQDO\VLV� RI� WKH� GDWD�
,QIDQW�%HKDYLRU�DQG�'HYHORSPHQW������������
0$5-$129,©�80(.��/���%$-&��.���������&KLO�

GUHQ
V�ERRN� WLWOH�FKHFNOLVW�� ,Q��.��%DMF��/��0DUMDQR�
YLÉ� 8PHN�� -RLQW� VWRU\ERRN� UHDGLQJ� PHDVXUHG� ZLWK
FKLOGUHQ
V� ERRN� WLWOH� FKHFNOLVW� DQG� WKH� FKLOGUHQ
V
ODQJXDJH�GHYHORSPHQW�LQ�HDUO\�FKLOGKRRG��3VLKROR{ND
2E]RUMD���������������
0$5-$129,©�80(.��/���)(.21-$��8���%$-&�

.���.5$1-&��6���������7KH�HIIHFW�RI�SUHVFKRRO�DQG
TXDOLW\�RI�KRPH� OLWHUDF\�HQYLURQPHQW�RQ� WKH� FKLOG
V
ODQJXDJH� GHYHORSPHQW�� 3RVWHU� SUHVHQWHG� DW� WKH� ;,,
(XURSHDQ� &RQIHUHQFH� RQ� 'HYHORSPHQWDO� 3V\FKROR�
J\��7HQHULIH��6SDLQ�
0$5-$129,©� 80(.�� /��� )(.21-$�� 8��

.$9©,©��7���32/-$1l(.��$�� �(GV����������.DNR�
YRVW� Y� YUWFLK� >4XDOLW\� LQ� SUHVFKRROV@�� /MXEOMDQD�
=QDQVWYHQL�LQ{WLWXW�)LOR]RIVNH�IDNXOWHWH�
0$5-$129,©� 80(.�� /��� )(.21-$�� 8��

.5$1-&�� � 6��� �/(l1,.� �086(.�� �3��� ������� � 7KH
LPSDFW� �RI� �UHDGLQJ� �FKLOGUHQ
V� �OLWHUDWXUH� �RQ� � ODQ�
JXDJH�GHYHORSPHQW�LQ�WKH�SUHVFKRRO�FKLOG��(XURSHDQ
(DUO\� &KLOGKRRG� (GXFDWLRQ� 5HVHDUFK� -RXUQDO�� ���
��������
0$5-$129,©� 80(.�� /��� .5$1-&�� 6��� %$-&�

.��� )(.21-$�� 8��� ������ /DQJXDJH� GHYHORSPHQW
VFDOHV��8QSXEOLVKHG�PDWHULDO�
0$5-$129,©� 80(.�� /��� .5$1-&�� 6��� )(�

.21-$�� 8��� ������ (DUO\� YHUVXV� ODWH� HQWU\� WR� SUH�
VFKRRO�� 7KH� HIIHFW� RQ� WKH� FKLOG
V� ODQJXDJH
GHYHORSPHQW�� (XURSHDQ� (DUO\� &KLOGKRRG� (GXFDWLRQ
5HVHDUFK�-RXUQDO�����������������
0$5-$129,©� 80(.�� /��� .5$1-&�� 6��� )(�

.21-$�� 8��� %$-&�� .��� ������ 4XDOLW\� RI� WKH� SUH�
VFKRRO� DQG� KRPH� HQYLURQPHQW� DV� D� FRQWH[W� RI
FKLOGUHQ
V�ODQJXDJH�GHYHORSPHQW��3DSHU�SUHVHQWHG�DW
WKH���WK�((&(5$�FRQIHUHQFH��'XEOLQ��,UHODQG�
0$5-$129,©�80(.�� /��� 32'/(6(.��$��� )(�

.21-$��8���������$VVHVVLQJ�WKH�KRPH�OLWHUDF\�HQYL�
URQPHQW�� (XURSHDQ� -RXUQDO� RI� 3V\FKRORJLFDO
$VVHVVPHQW�����������������
02<1,+$1��&���0(+5$%,$1��$��� ������0HD�

VXUHV� RI� ODQJXDJH� VNLOOV� IRU� WZR� WR� VHYHQ�\HDU�ROG
FKLOGUHQ��*HQHWLF�3V\FKRORJ\�0RQRJUDSKV�����������
1,&+'� HDUO\� FKLOG� FDUH� UHVHDUFK� QHWZRUN�� �����

7KH�UHODWLRQ�RI�FKLOG�FDUH�WR�FRJQLWLYH�DQG�ODQJXDJH
GHYHORSPHQW��&KLOG�'HYHORSPHQW��������������
3$3$/,$�� '�(��� :(1'.26� 2/'6�� 6��� )(/'�

0$1��5�'���������+XPDQ�GHYHORSPHQW��1HZ�<RUN�
0F*UDZ�+LOO�

3(//(*5,1,��$��� *$/'$�� /��� ������ 7KH� GHYHO�
RSPHQW�RI�VFKRRO�EDVHG�OLWHUDF\��$�VRFLDO�HFRORJLFDO
SHUVSHFWLYH��/RQGRQ��5RXWOHGJH�
5$*1$56'277,5�� +��� ������ &RQVWUXFWLQJ� WKH

WRROV� IRU� SDUWLFLSDWLRQ� LQ� FXOWXUH� DQG� GHPRFUDF\�
&KLOGUHQ
V� ODQJXDJH� SURILFLHQF\� DW� DJH� �½� DQG� WKH
LPSOLFDWLRQV�RI�LQGLYLGXDO�YDULDWLRQ��3DSHU�SUHVHQWHG
DW���WK�((&(5$�FRQIHUHQFH��5H\NMDYLN�
5$9(1�� -��� 5$9(1�� -�&��� &2857�� -�+��� �����

0DQXDO� IRU� 5DYHQ
V� 3URJUHVVLYH� 0DWULFHV� DQG� YR�
FDEXODU\�VFDOHV��&RORUHG�SURJUHVVLYH�PDWULFHV��/MXEO�
MDQD��&HQWHU�]D�SVLKRGLDJQRVWLÉQD�VUHGVWYD�
6ª1ª&+$/��0��� /()(95(�� -�$���+8'621�� (��

/$:621��(�3���������.QRZOHGJH�RI�VWRU\ERRNV�DV
D� SUHGLFWRU� RI� \RXQJ� FKLOGUHQ
V� YRFDEXODU\�� -RXUQDO
RI�(GXFDWLRQDO�3V\FKRORJ\������������������
6,/9(1�� 0��� $+72/$�� $��� 1,(0,�� 3��� �����

(DUO\� ZRUGV�� PXOWLZRUG� XWWHUDQFHV� DQG� PDWHUQDO
UHDGLQJ� VWUDWHJLHV� DV� SUHGLFWRUV� RI� PDVWHULQJ� ZRUG
LQIOHFWLRQV� LQ� )LQQLVK�� -RXUQDO� RI� &KLOG� /DQJXDJH�
���������������
63,1$7+��)�0���35,&(��7�6���'$/(��3�6���3/2�

0,1��5��� ������7KH� JHQHWLF� DQG� HQYLURQPHQWDO� RUL�
JLQV� RI� ODQJXDJH� GLVDELOLW\� DQG� DELOLW\�� &KLOG
'HYHORSPHQW�����������������
6WDUWLQJ� VWURQJ�� (DUO\� FKLOGKRRG� HGXFDWLRQ� DQG

FDUH��������2(&'�5HSRUW��3DULV�
720$6(//2��0��� ������ 7KH� FXOWXUDO� RULJLQV� RI

KXPDQ�FRJQLWLRQ��&DPEULGJH��0$��+DUYDUG�8QLYHU�
VLW\�3UHVV�
720$6(//2��0���������'R�\RXQJ�FKLOGUHQ�KDYH

DGXOW�V\QWDFWLF�FRPSHWHQFH"�&RJQLWLRQ��������������
9$1� %$.(/�� +�-�$��� 5,.6(1�:$/5$9(1�

-�0���������3DUHQWLQJ�DQG�GHYHORSPHQW�RI�RQH�\HDU�
ROGV��/LQNV�ZLWK�SDUHQWDO��FRQWH[WXDO��DQG�FKLOG�FKDU�
DFWHULVWLFV��&KLOG�'HYHORSPHQW��������������
9$1(�� -�5��� ������ 9DQH� HYDOXDWLRQ� RI� ODQJXDJH

VFDOH��7KH�9DQH���/���9HUPRQW��&OLQLFDO�3V\FKRORJ\
3XEOLVKLQJ��&R�
9<*276.<�� /�6��� ������ 0LQG� DQG� VRFLHW\�� 7KH

GHYHORSPHQW� RI� KLJKHU� SV\FKRORJLFDO� SURFHVVHV�
&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�
:,//,$06�� .�7��� :$1*�� -��� ������ 7HFKQLFDO

UHIHUHQFHV�WR�WKH�3HDERG\�3LFWXUH�9RFDEXODU\�7HVW��
7KLUG�(GLWLRQ��3397�,,,���&LUFOH�3LQHV��01��$*6�
:(&+6/(5�� '��� ������0DQXDO� IRU� WKH�:HFKVOHU

,QWHOOLJHQFH�6FDOH� IRU�&KLOGUHQ� ��7KLUG�(GLWLRQ��6DQ
$QWRQLR��7;��7KH�3V\FKRORJLFDO�&RUSRUDWLRQ�
=83$1©,©��0���.$9©,©��7���������(DUO\�YHUVXV

ODWH� HQWU\� WR� SUHVFKRRO�� 6RPH� GHYHORSPHQWDO� LP�
SOLFDWLRQV�� (XURSHDQ� (DUO\� &KLOGKRRG� (GXFDWLRQ
5HVHDUFK�-RXUQDO�����������������
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6ÛKUQ��9�{WÛGLL�DXWRUL�VOHGXMÛ�GR�DNHM�PLHU\�LQWHOHNWRYÊ�VFKRSQRVWL�GHWÎ�D�IDNWRU\�URGLQQÊKR�SURV�
WUHGLD��Y]GHODQLH�RWFD�D�PDWN\��NYDOLWD�URGLQQÊKR�SURVWUHGLD��L�SUHG{NROVNHM�YÞFKRY\��YHN��Y�NWR�
URP� GHWL� QDVWÛSLOL� SUHG{NROVNÛ� YÞFKRYX� D� NYDOLWD� WHMWR� YÞFKRY\�� VÛYLVLD� V� MD]\NRYÞPL
VFKRSQRV~DPL�GHWÎ��SRUR]XPHQLH�UHÉL��Y\MDGURYDQLH�VD�Y�MD]\NX�D�PHWDOLQYLVWLFNÂ�SULSUDYHQRV~��
9]RUNX� WYRULOR� ���� SÅ~URÉQÞFK� GHWÎ� QDY{WHYXMÛFLFK� VORYLQVNÊ� SUHG{NROVNÊ� ]DULDGHQLH�� $XWRUL
SRX�LOL�PRGHO�DQDOÞ]\�FHVW\��SDWK�PRGHO��QD�RYHUHQLH�Y]~DKX�PHG]L�SUHPHQQÞPL�SRPRFRX�PRGH�
ORYDQLD� {WUXNWXUÂOQ\FK� URYQÎF� �6(0��� 7HQWR� PRGHO�� NWRUÞ� ]DKÁÓD� LQWHOHNWRYÊ� VFKRSQRVWL� GHWÎ�
NYDOLWX� SUHG{NROVNHM� YÞFKRY\�� YHN� GHWÎ�� Y� NWRURP� QDVWÛSLOL� SUHG{NROVNÛ� YÞFKRYX�� NYDOLWX� UR�
GLQQÊKR�SURVWUHGLD�D�Y]GHODQLH�PDWN\�DNR�H[RJÊQQH�IDNWRU\�D�WLH��DNR�HQGRJÊQQH�SUHPHQQÊ�VSR�
ORÉQÊ� ÉÎWDQLH� URGLÉRY� V� GH~PL� D� SRVÛGHQLH� WURFK� REODVWÎ� YHUEÂOQHKR� YÞYLQX� �� MH� Y\KRYXMÛFL�
9\VYHW�XMH� ���� YDULDELOLW\� ]ÎVNDQÞFK� YÞVOHGNRY� Y� lNÂOH� SRUR]XPHQLD� MD]\ND�� ��� YDULDELOLW\
]ÎVNDQÞFK�YÞVOHGNRY�Y�lNÂOH�MD]\NRYÊKR�SUHMDYX�D����YDULDELOLW\�]ÎVNDQÞFK�YÞVOHGNRY�Y�lNÂOH
PHWDOLQJYLVWLFNHM�SULSUDYHQRVWL��9ÞVOHGN\�WDNWLH��XND]XMÛ���H�QDMOHS{ÎPL�SUHGLNWRUPL�MD]\NRYÊKR
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