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&RSLQJ� GXULQJ� DGROHVFHQFH� KDV� UHFHLYHG

JUHDW�DWWHQWLRQ�RYHU� WKH�SDVW� WZHQW\�\HDUV�
3UHYLRXV� UHVHDUFK� LQ� WKLV� DUHD� KDV� RIWHQ
UHOLHG� RQ� WKH� UHVXOWV� RI� JHQHULF� PHWKRGV
WKDW�KDG�RULJLQDOO\�EHHQ�LQWHQGHG�IRU�DGXOWV
RU�IRU�WKH�JHQHUDO�REVHUYDWLRQ�RI�SUHYLRXV�
O\�GHILQHG�FRSLQJ�VWUXFWXUHV��7KLV�KDV�EHHQ
FRQVLGHUHG� D�ZHDNQHVV� LQ� YDULRXV� UHYLHZV
�/D]DUXV��������&RPSDV��������

%RWK�5�6��/D]DUXV�DQG�%�(��&RPSDV�UHIHU
WR� WKH� QHHG� IRU� SURVSHFWLYH� VWXGLHV� WKDW
ZRXOG� GHVFULEH� WKH� GHYHORSPHQW� LQ� WKH
VWUXFWXUH�RI�FRSLQJ��XVLQJ�PHWKRGV�UHIOHFW�
LQJ� WKH� VSHFLILF� FKDUDFWHULVWLFV� RI� DGROHV�
FHQFH��DQG�ZRXOG�UHVSHFW� WKH� WUDQVDFWLRQDO
QDWXUH� RI� WKH� SURFHVV� RI� FRSLQJ�� ,Q� WKHLU
ODWHU� UHYLHZ� %�(�� &RPSDV� HW� DO�� ������
UHIHU� WR� WKH� JURZWK� RI� UHVHDUFK� LQWHUHVW� LQ
WKLV�DUHD��WKH�UHVXOW�RI�ZKLFK�LV�WKH�JURZWK
QRW�RQO\�RI�NQRZOHGJH��EXW�DOVR�RI�GLIIHU�
HQW�LQWHUSUHWDWLRQV�RI�FRSLQJ��DQG�SRWHQWLDO
REVWDFOHV�LQ�FRPSDULQJ�UHVHDUFK�ILQGLQJV�
&RSLQJ�LV�D�FRPSOH[��G\QDPLF�SKHQRPH�

QRQ�� DQ� RQJRLQJ� DQG� WUDQVIRUPDWLRQDO
SURFHVV�� FRPSULVLQJ�YDULRXV�SV\FKRORJLFDO
IXQFWLRQV� DQG� RFFXUULQJ� WKURXJK� GLIIHUHQW
OLIH�GRPDLQV��,WV�FOHDU�GHILQLWLRQ�ZLWKLQ�WKH
SURFHVV�RI�DGDSWDWLRQ�DQG�UHJXODWLRQ�WKHUH�
IRUH�SUHVHQWV�GLIILFXOWLHV��7KHUH� DUH� DQDOR�
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��,QVWLWXWH�RI�3V\FKRORJ\�RI�WKH�$FDGHP\�RI�6FLHQFHV�RI�WKH�&]HFK�5HSXEOLF
9HYHÙÎ������������%UQR��&]HFK�5HSXEOLF

(�PDLO��NRKRXWHN#SVX�FDV�F]�
��,QVWLWXWH�IRU�5HVHDUFK�RQ�&KLOGUHQ��<RXWK�DQG�)DPLO\��)DFXOW\�RI�6RFLDO�6WXGLHV��0DVDU\N�8QLYHUVLW\

-R{WRYD�����������%UQR��&]HFK�5HSXEOLF
(�PDLO��MPDUHV#IVV�PXQL�F]��MH]HN#IVV�PXQL�F]

$EVWUDFW��'HYHORSPHQWDO�UHVHDUFK�LQWR�FRSLQJ�DVVXPHV�WKH�REVHUYDWLRQ�QRW�RQO\�RI�TXDQWLWDWLYH
FKDQJHV�LQ�WKH�XVH�RI�LQGLYLGXDO�VWUDWHJLHV�RU�RFFXUUHQFH�RI�YDULRXV�W\SHV�RI�UHVSRQVHV��EXW�DOVR
WKH�FKDQJHV�LQ�WKH�VWUXFWXUH�RI�FRSLQJ��7KH�SUHVHQW�VWXG\�IRFXVHV�RQ�WKH�VWUXFWXUH�RI�FRSLQJ�DQG
LWV�FKDQJHV�GXULQJ�DGROHVFHQFH�IURP�D�WUDQVDFWLRQDO�DSSURDFK��WKLV�LV�ZLWK�D�YLHZ�WR�WKH�LQWHUGH�
SHQGHQW�UHODWLRQVKLS�EHWZHHQ�VWUHVV�DQG�FRSLQJ�DQG�WR�WKH�PXWXDO�FRQQHFWLRQV�EHWZHHQ�WKH�YDUL�
RXV�UHVSRQVHV�WR�VWUHVV��JLYHQ�WKHLU�SDUDOOHO�RU�VHTXHQWLDO�RFFXUUHQFH��7KH�VKLIWV�WKDW�RFFXU�GXULQJ
DGROHVFHQFH� DUH� YLHZHG� LQ� SDUW� IURP� DQ� DQDO\VLV� IDFWRU� GHULYHG� IURP� D� UDQJH� RI� SUREOHPV� DQG
UHVSRQVHV��DQG�LQ�SDUW�WKURXJK�WKH�KHOS�RI�VWUXFWXUDO�PRGHOV�RI�WKH�SUREOHPV�DQG�WKH�UHVSRQVHV�WR
WKHP�ZLWKLQ�WZR�DJH�JURXSV��7KH�GDWD�FRPHV�IURP�����WKLUWHHQ�\HDU�ROG�DQG�����ILIWHHQ�\HDU�ROG
DGROHVFHQWV�� ORQJLWXGLQDOO\� REVHUYHG� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� &]HFK� SDUW� RI� WKH� (/63$&
VWXG\�
.H\�ZRUGV��FRSLQJ��VWUHVV��WUDQVDFWLRQDO�DSSURDFK��GHYHORSPHQW��FKDQJH��VWUXFWXUH

3DUWLFLSDWLRQ� ZDV� VXSSRUWHG� WKURXJK� ���� WKH� UH�
VHDUFK� SURJUDP� �7KH� ,QGLYLGXDO� LQ� WKH� &RQWH[W� RI
/LIH�'HYHORSPHQW���&(=�$9�=������������FUHDWLRQ
RI� PHWKRGRORJ\�� WKHRUHWLFDO� ZRUN� � DQG� ���� WKH� UH�
VHDUFK�SURJUDP��7KH�SV\FKRORJLFDO� DQG� VRFLDO� FKDU�
DFWHULVWLFV� RI� FKLOGUHQ�� MXYHQLOHV� DQG� IDPLOLHV�� WKH
GHYHORSPHQW� RI� SHUVRQDOLW\� LQ� DQ� HUD� RI� FKDQJH� LQ
PRGHUQ� VRFLHW\�� �060������������� �� DQDO\VLV� DQG
LQWHUSUHWDWLRQ�RI�GDWD�



JRXV�GLIILFXOWLHV�LQ�SURYLGLQJ�UHVHDUFK�WKDW
LV� VXLWDEOH� IRU� VWDWLF� �H�J��� WUDLW�� FRQVWUXF�
WLRQV�DQG�FRPSOLHV�ZLWK�WUDGLWLRQDO�SV\FKR�
PHWULF� FULWHULD�� 7KHUH� LV� PRUHRYHU�� LQ� D
SHULRG�PDUNHG� E\� GHYHORSPHQWDO� FKDQJHV
DQG� WKHLU� DFFXPXODWLRQ� DV� LV� DGROHVFHQFH�
DQ�H[SHFWDWLRQ�RI�LPSRUWDQW�FKDQJHV�LQ�WKH
VWUXFWXUH� DQG� G\QDPLFV� RI� FRSLQJ�� 7KLV
SDSHU�DWWHPSWV�WR�UHYLHZ�WKH�UHOHYDQW�GHIL�
QLWLRQV� DQG� FRQFHSWXDOL]DWLRQV� RI� FRSLQJ
ZLWK� UHVSHFW� WR� LWV� G\QDPLF� FKDUDFWHU� DQG
WR� LPSRUWDQW� HOHPHQWV� DQG� GLPHQVLRQV� LQ
WKH�SURFHVV�RI�FRSLQJ��,W�IRFXVHV�RQ�FRSLQJ
LQ�DGROHVFHQFH��XVLQJ� WZR�ZDYH� ORQJLWXGL�
QDO�GDWD�WR�GHPRQVWUDWH�WKH�SRVVLELOLWLHV�IRU
XQGHUVWDQGLQJ� WKH� G\QDPLF� FKDUDFWHU� DQG
YDULDELOLW\�LQ�WKH�VWUXFWXUH�RI�FRSLQJ�
'HILQLWLRQV�RI�&RSLQJ
7KH�PRVW�LQIOXHQWLDO�DXWKRUV�RI�WKH�WUDQV�

DFWLRQDO� LQWHUSUHWDWLRQ� RI� FRSLQJ� DUH� 5�6�
/D]DUXV� DQG� 6�� )RONPDQ� �������� 7KH\
GHILQH� FRSLQJ� DV� �FRQVWDQWO\� FKDQJLQJ
FRJQLWLYH�DQG�EHKDYLRUDO�HIIRUWV�WR�PDQDJH
VSHFLILF� H[WHUQDO� DQG�RU� LQWHUQDO� GHPDQGV
WKDW� DUH� DSSUDLVHG� DV� WD[LQJ� RU� H[FHHGLQJ
WKH�UHVRXUFHV�RI�WKH�SHUVRQ���S�������
%�(�� &RPSDV� ������� QRWHV� WKDW�� MXVW� DV

ZLWK�WKH�PRUH�WUDGLWLRQDO�DSSURDFK�WR�FRS�
LQJ� DV� D� �PDVWHU\�� RI� WKH� GHPDQGV� RI� WKH
HQYLURQPHQW�� WKH� WUDQVDFWLRQDO� LQWHUSUHWD�
WLRQ� DOVR� LQFOXGHV� PHDQV� DQG� DSSURDFKHV
VXFK�DV�DFFHSWDQFH�� WROHUDWLRQ�� LJQRULQJ�RU
UHGXFLQJ�WKH�HIIHFW�RI�WKH�VWUHVVRU��EXW�VXFK
HIIRUWV�GR�QRW�QHFHVVDULO\�KDYH�WR�EH�HIIHF�
WLYH�WR�EH�FRQVLGHUHG�DV�FRSLQJ��H�J���/D]D�
UXV�� ������� 5�6�� /D]DUXV� DQG� 6�� )RONPDQ
�H�J��� ������ DOVR� GHVFULEH� LQ� GHWDLO� WKH
FKDUDFWHU� RI� WKH� WUDQVDFWLRQV� EHWZHHQ� D
SHUVRQ�DQG�KLV�KHU�HQYLURQPHQW��WKH�SKDVHV
RI� WKH� UHVSRQVH� ZKHUH� ERWK� D� FRJQLWLYH
DSSUDLVDO� RI� WKH� VLWXDWLRQ� DQG� RI� SHUVRQDO
UHVRXUFHV�SOD\�D�VLJQLILFDQW�UROH��WKH�UHVXOW
RI�ZKLFK� LV� DQ� HPRWLRQDO�TXDOLW\� DQG� VSH�

FLILF�PRWLYDWLRQ��7KH\�DOVR�GLYLGHG�FRSLQJ
HIIRUWV�LQWR�WZR�PDLQ�FDWHJRULHV���SUREOHP�
IRFXVHG�DQG�HPRWLRQ�IRFXVHG�FRSLQJ�
%�(��&RPSDV��LELG��IXUWKHU�QRWHG�WKH�GLI�

IHUHQFHV�LQ�WKH�ZLGHU�LQWHUSUHWDWLRQV�RI�WKH
GHILQLWLRQV� RI�5�&�� 6LOYHU� DQG�&�%��:RUW�
PDQ� �������ZKHUH� WKH\�GHILQHG�FRSLQJ�DV
�DQ\� DQG� DOO� UHVSRQVHV� PDGH� E\� DQ� LQGL�
YLGXDO�ZKR�HQFRXQWHUV�D�SRWHQWLDOO\�KDUP�
IXO� RXWFRPH�� �S�� ������ &RSLQJ� WKHQ� DOVR
LQFOXGHV�UHIOH[LYH�RU�LQVWLQFWLYH�UHVSRQVHV�
2WKHU� DXWKRUV� VXFK� DV� (�$�� 6NLQQHU� DQG
-�*� :HOOERUQ� WDNH� D� VLPLODU� DSSURDFK� WR
FRSLQJ� DQG� GHILQH� FRSLQJ� DV� �KRZ�SHRSOH
UHJXODWH� WKHLU� EHKDYLRU�� HPRWLRQ� DQG
RULHQWDWLRQ�XQGHU�FRQGLWLRQV�RI�SV\FKRORJL�
FDO� VWUHVV�� �S�� ����� &RPSDV� HW� DO��� ������
/LNH�/D]DUXV�� WKHLU�DSSURDFK�GHULYHV� IURP
WKH�PRWLYDWLRQDO�PRGHO��EXW�GLIIHUV� LQ� WKDW
LW� LQFOXGHV� LQVWLQFWLYH� RU� DXWRPDWLF� UH�
VSRQVHV�DV�ZHOO�DV�LQWHQWLRQDO�RQHV�
'HVSLWH� GLVDJUHHPHQW� DERXW� WKH� UROH� RI

LQWHQWLRQDO� DFWLYLWLHV� ZLWKLQ� FRSLQJ�� WKHUH
DSSHDUV� WR� EH� DJUHHPHQW� DPRQJ� WKH� DS�
SURDFKHV�GHVFULEHG�WKDW�
��FRSLQJ�KDV�WKH�FKDUDFWHU�RI�D�SURFHVV�
��WKHUH�LV�D�FRPELQDWLRQ�RI�YDULRXV�VWUDWH�

JLHV�LQYROYHG��LQ�VRPH�FDVHV�SV\FKRORJLFDO
IXQFWLRQV� DQG� GRPDLQV�� WRZDUGV� ZKLFK
FRSLQJ�LV�RULHQWHG�
�� DQ� HVVHQWLDO� FKDUDFWHULVWLF� LV� WKH

�VXEMHFWLYH��DSSUDLVDO�RI�D�VLWXDWLRQ�VHHQ�DV
EHLQJ�LQ�VRPH�ZD\�GHPDQGLQJ�
�� WKH� SURFHVV� RI� FRSLQJ� LV� GHSHQGHQW� RQ

ERWK� WKH� FKDUDFWHU� RI� WKH� VLWXDWLRQ� DQG
LQGLYLGXDO� FKDUDFWHULVWLFV� ��LQWHUGHSHQGHQW
QDWXUH� RI� WKH� UHODWLRQ� EHWZHHQ� VWUHVV� DQG
FRSLQJ����&RPSDV���UHODWLRQDO��RU��WUDQVDF�
WLRQDO��FKDUDFWHU�RI�FRSLQJ���/D]DUXV��
�� WKH� HIIHFWLYHQHVV�RI� FRSLQJ� UHOLHV�XSRQ

WKH�ZLGHU�FRQWH[W�DQG�LV�UHODWLYH�
7KHUHIRUH��LQ�FRQVWUXFWLQJ�D�PHDVXUH�DQG

DQDO\]LQJ� GDWD� LQ� WKH� DUHD� RI� FRSLQJ� LW� LV
XVHIXO�WR�REVHUYH�D�ZLGH�UDQJH�RI�YDULDEOHV
�D� FRPELQDWLRQ� RI� WKH� GLPHQVLRQV� RI� WKH
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SUREOHP�� RI� WKH� UHVSRQVHV� DQG� VWUDWHJLHV��
&RPSDULVRQV� DUH� QRW� WR� EH� UHVWULFWHG� WR
VHSDUDWH� GLPHQVLRQV� RU� VWUDWHJLHV�� EXW� DUH
WR� IROORZ� WKH� FR�RFFXUUHQFH� RI� VHYHUDO
UHVSRQVHV� �VLPXOWDQHRXV� RU� VHTXHQWLDO��
DQG� WR�PRQLWRU� WKH� FKDUDFWHU� RI� WKH� VLWXD�
WLRQ� WR�ZKLFK�SHRSOH�UHVSRQG��WKH� LQWHUGH�
SHQGHQFH� RI� VLWXDWLRQ� DQG� UHVSRQVH�� VWUHVV
DQG�FRSLQJ��
0DQ\� TXHVWLRQQDLUHV� FRQWDLQ� VWDWHPHQWV

WKDW� GHVFULEH� �QRQ�FRSLQJ��� DXWRPDWLF�� RU
PDLQO\� LQVWLQFWLYH� UHVSRQVHV�� ,Q� WKH� QDU�
URZHU� VHQVH� RI� WKH� ZRUG� LW� LV� QRW� DERXW
LQGLFDWRUV� RI� WKH� PHDQV� RI� FRSLQJ�� LW� LV
QHFHVVDU\� WR�ZRUN�ZLWK� WKHP�DV� LQGLFDWRUV
RI� WKH� PRWLYDWLRQDO� UHOHYDQFH� RI� VWUHVVRUV
�6PLWK�� /D]DUXV�� ������� WKH� GLIILFXOWLHV� LQ
WKH� UHODWLRQVKLS� WR� WKH� UHVRXUFHV� �+REIROO�
������� RU� WR� HOHPHQWV� RI� WKH� DGDSWDWLRQDO
UHVSRQVH��ZKLFK�DUH�WKH�VXEMHFWV�RI�FRSLQJ
DV�ZHOO��7KH�PHDVXUH�ZH�XVH�FRQWDLQV�VLPL�
ODU�VWDWHPHQWV�EXW�WKH\�DUH�LQWHUSUHWHG�DV�D
�UHVSRQVH��� WKH�HOHPHQWV�RI� WKH�SURFHVV�RI
FRSLQJ��EXW�QRW�DV�D��VWUDWHJ\��
$�VXLWDEOH�DVVHVVPHQW�RI�WKH�HIIHFWLYHQHVV

RI� WKH� UHVSRQVH� LV� DOZD\V� VXEMHFWLYH� DQG
UHTXLUHV� DW� OHDVW� D� UHYLHZ� RI� WKH� VSHFLILF
VLWXDWLRQ� RU� PRUH� VSHFLILF� FULWHULD�� ,Q� WKLV
ZD\��ZH�DSSURDFK�WKH�LQWHUSUHWDWLRQ�RI�RXU
GDWD���DSDUW�IURP�UHSUHVHQWLQJ�WKH�UHODWLRQ�
VKLS�RI�LQGLYLGXDO�UHVSRQVHV�DQG�LQFOXGLQJ
WKH� FRQWH[W� RI� LGHQWLILHG� SUREOHPV� LQ� WKH
SUHVHQW�VWXG\��WKHUH�LV�DOVR�DQ�DSSUDLVDO�RI
WKH� HIIHFW� RI� VWUDWHJLHV� LQ�SUHYLRXV� VWXGLHV
�VKRZQ� WKURXJK� WKH� FKDUDFWHULVWLF� RI� FRS�
LQJ� LQ� WKH� IRUPDWLRQ�RI� D� VRFLDO� SRVLWLRQ� �
VHH� .RKRXWHN�� 0DUH{�� -H�HN�� ������� $
VXSHUILFLDO� UHDGLQJ� RI� WKH� FRQFHSWXDOL]D�
WLRQV� RI� FRSLQJ� HDVLO\� OHDGV� WR� GLVWRUWLRQV
OLNH� VHHLQJ� WKH� HPRWLRQ�IRFXVHG� VWUDWHJLHV
DV�OHVV�HIIHFWLYH��ZKLFK�LV�D�P\WK�SRVVLEO\
EDVHG� RQ� WKH� UHDGLQJ� RI� TXHVWLRQQDLUH
LWHPV��VHH�6WDQWRQ��)UDQ]��������
$V�WKH�DERYH�H[DPSOHV�VKRZ�GLPHQVLRQV

RI�FRSLQJ�FDQQRW�EH�GLVMXQFWLYH�FDWHJRULHV�

'LPHQVLRQDOLW\� LVVXHV� DUH� WUHDWHG� DV� VLJ�
QLILFDQW� JXLGHV� GXULQJ� LQWHUSUHWDWLRQ�
7KHUHIRUH� ZH� FRQWLQXH� ZLWK� D� EULHI� RYHU�
YLHZ�RI�LQIOXHQWLDO�LQWHUSUHWDWLRQV�
7KH�'LPHQVLRQDOLW\�RI�&RSLQJ
2Q� WKH� EDVLV� RI� D� VXPPDU\� RI� VHYHUDO

DSSURDFKHV�� %�(�� &RPSDV� HW� DO�� ������� S�
���� GHILQHG� FRSLQJ� JHQHUDOO\� DV� �RQH� DV�
SHFW�RI�D�EURDGHU� VHW�RI�SURFHVVHV� WKDW�DUH
HQDFWHG� LQ� UHVSRQVH� WR� VWUHVV���� FRQVFLRXV
YROLWLRQDO� HIIRUWV� WR� UHJXODWH� HPRWLRQ�
FRJQLWLRQ�� EHKDYLRU�� SK\VLRORJ\� DQG� WKH
HQYLURQPHQW�LQ�UHVSRQVH�WR�VWUHVVIXO�HYHQWV
RU� FLUFXPVWDQFHV�� 7KHVH� UHJXODWRU\� SUR�
FHVVHV� DUH� FRQVWUDLQHG� E\� WKH� FROOHFWLYH
LGHD�RI� VHOI�UHJXODWLRQ�DQG�E\� WKH�ELRORJL�
FDO��FRJQLWLYH��VRFLDO�DQG�HPRWLRQDO�GHYHO�
RSPHQW�RI�WKH�LQGLYLGXDO���(LVHQEHUJ�HW�DO�
�(LVHQEHUJ�� )DEHV�� *XWKULH�� ����� DV� FLWHG
LQ�&RPSDV��������GHILQHG�WKUHH�DVSHFWV�RI
VHOI�UHJXODWLRQ�� DWWHPSWV� WR� GLUHFWO\� UHJX�
ODWH�HPRWLRQ��DWWHPSWV�WR�UHJXODWH�WKH�VLWXD�
WLRQ� DQG� DWWHPSWV� WR� UHJXODWH� HPRWLRQDOO\
GULYHQ�EHKDYLRU�
7KH� LGHD� RI� UHJXODWLRQ� LV� DOVR� XVHG� E\

(�$��6NLQQHU�DQG�-�*��:HOOERUQ� �������DV
FLWHG� LQ� &RPSDV� HW� DO��� ������� 7KH� PDLQ
DUHDV� RI� UHJXODWLRQ� DUH� WKH� UHJXODWLRQ� RI
EHKDYLRU��HPRWLRQ�DQG�RULHQWDWLRQ��%HKDY�
LRUDO� FRSLQJ� LQFOXGHV� LQIRUPDWLRQ� VHHNLQJ
DQG� SUREOHP� VROYLQJ�� UHJXODWLRQ� RI� HPR�
WLRQ� IRFXVHV� RQ� DWWHPSWV� DW� PDLQWDLQLQJ
RSWLPLVP�� DQG� UHJXODWLRQ� RI� RULHQWDWLRQ
LQFOXGHV�DYRLGDQFH�
7KHVH� PRGHOV� FDQ� EH� FRQVLGHUHG� WR� EH

PRWLYDWLRQDO�RU�LQWHQWLRQDO��$SDUW�IURP�WKH
PRWLYH� RI� SV\FKRORJLFDO� FRQWURO�� LW� LV� LP�
SRUWDQW�WR�PHQWLRQ�(�$��6NLQQHU
V�DQG�-�*�
:HOOERUQ
V� ������� PRWLYHV� DQG� QHHGV� IRU
FRPSHWHQFH��DXWRQRP\�DQG�UHODWLRQVKLS�
:KHQ� H[DPLQLQJ� GLPHQVLRQDOLW\� RI� FRS�

LQJ�� �SVHXGR�GLFKRWRPLHV� DUH� RIWHQ� XVHG�
$SDUW� IURP� WKH� GLFKRWRP\� RI� SUREOHP�
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IRFXVHG� DQG� HPRWLRQ�IRFXVHG� FRSLQJ� DQG
RI�WKH�GLPHQVLRQ�RI�SULPDU\�DQG�VHFRQGDU\
FRQWURO��ZH�FDQ�DOVR�PHQWLRQ�DSSURDFK�YV�
DYRLGDQFH� VWUDWHJLHV� UHODWHG� WR� WKH� LQWHU�
SUHWDWLRQ�RI�WKH�EDVLF�WZR�UHVSRQVHV�WR�WKH
VWUHVVRU� DV� �ILJKW� RU� IOLJKW��� +�� 6HO\H
��������RU� WKH� OHVV�IUHTXHQWO\�XVHG�GLPHQ�
VLRQ� RI� VHOI�IRFXV� DQG� H[WHUQDO�IRFXV� RI
FRSLQJ��FRJQLWLYH�DQG�EHKDYLRUDO�FRSLQJ�RU
DFWLYH� DQG� SDVVLYH� FRSLQJ� �&RPSDV� HW� DO��
������� 6XFK� JHQHUDO� WHQGHQFLHV� PD\� RI
FRXUVH� EH� PDQLIHVWHG� LQ� GLIIHUHQW� VSHFLILF
ZD\V��5�6��/D]DUXV�DQG�6��)RONPDQ�������
VKRZHG� WKDW� WKH� FRQWHQW� RI� HPRWLRQ�
IRFXVHG� FRSLQJ� FRXOG� EH� D� UHVSRQVH� VXFK
DV� H[SUHVVLQJ� DQ� HPRWLRQ�� VHDUFKLQJ� IRU
FRQVRODWLRQ� RU� VRFLDO� VXSSRUW�� RU� WKH� DW�
WHPSW� WR� DYRLG� WKH� VRXUFH� RI� VWUHVV�� $
VLQJOH� VWUDWHJ\� FRXOG� DOVR� EH� XVHG� LQ� D
PRUH� JHQHUDO� ZD\�� DQG� FRXOG� HYHQ� EH
DLPHG� ERWK� DW� WKH� SUREOHP� DQG� WKH� HPR�
WLRQ�� ,Q� D� �PROHFXODU�� LQWHUSUHWDWLRQ� RI
GHILQLWH� VLWXDWLRQV� WKHUH� LV� DOVR� QRWHG� D
FKDLQ�RI�UHVSRQVHV�DQG�WKHLU�WLPLQJ�ZLWKLQ
WKH�IUDPHZRUN�RI�WKH�VLWXDWLRQ�DQG�FRPSOH�
PHQWDU\� RU� RYHUODSSLQJ� VWUDWHJLHV� LQ� YDUL�
RXV�GRPDLQV�RI�OLIH�

3UREOHPV�LQ�'HDOLQJ�ZLWK�'DWD
&RQFHUQLQJ�&RSLQJ

)URP� WKH� IOXLGLW\� RI� WKH� SKHQRPHQRQ� RI
FRSLQJ�LW�LV�REYLRXV�WKDW�GDWD�DQDO\VLV�DOVR
KDV�LWV�VSHFLILFV�LQ�FRQWUDVW�WR�GDWD�RQ�FRQ�
VWUXFWV�GHVFULELQJ�VWDWLF�RU�UHODWLYHO\�VWDEOH
FKDUDFWHULVWLFV�� ,Q� WKH� FRQVWUXFWLRQ� RI
VFDOHV�LW�LV�QRW�DOZD\V�SRVVLEOH�WR�SURSHUO\
DSSO\� WKH�XVXDO�FULWHULD�IRU�UHOLDELOLW\�VXFK
DV�LQWHUQDO�FRQVLVWHQF\��H�J���D�VFDOH�LQYHV�
WLJDWLQJ� VRFLDO� VXSSRUW� GLYLGHG� LQWR� LQGL�
YLGXDO� SURYLGHUV� GRHV� QRW� KDYH� WR� EH
UHOLDEOH�LQ�WKHVH�FDVHV��EHFDXVH�LW�LV�ORJLFDO
WKDW� SHRSOH�ZLOO� RQO\� WXUQ� WR� RQH� RI� WKHVH
SHUVRQV��� WKHRUHWLFDOO\� FRQWULYHG� VFDOHV� GR
QRW� ILW� WKH� DQDO\WLFDOO\� GHULYHG� IDFWRUV

�ZKLFK� LQFOXGH� D� FROORFDWLRQ� RI� SKHQRPH�
QD���DQG�FRUUHODWLRQV�ZLWK�H�J���SHUVRQDOLW\
FKDUDFWHULVWLFV� DUH� XVXDOO\� ORZ� EHFDXVH
FRSLQJ�LV�DOZD\V�D�IXQFWLRQ�RI�WKH�VLWXDWLRQ
DQG� RI� LWV� ZLGHU� FRQWH[W�� +LJKHU� FRUUHOD�
WLRQV� FDQ� HPHUJH� IURP� FRPSDULVRQ� ZLWK
PRUH� ZLGHO\� FRQFHLYHG� FRSLQJ� VFDOHV�
UHIOHFWLQJ� JHQHUDO� WHQGHQFLHV�� +RZHYHU�
WKHVH�ZLGHO\�FRQFHLYHG�VHWV�RIWHQ�RYHUVLP�
SOLI\� WKH� VWUXFWXUH� RI� FRSLQJ�� DQG� LI
FKDQJHV�RQ� WKHVH� VFDOHV� DUH� WKH� VXEMHFW�RI
UHVHDUFK� LQWHUHVW� �H�J��� ZKLOH� UHVHDUFKLQJ
FKDQJH� GXULQJ� GHYHORSPHQW��� D� VHULHV� RI
VLJQLILFDQW� VSHFLILF� VWUXFWXUHV� FRXOG� EH
RPLWWHG� �&RQQRU�6PLWK� HW� DO��� DV� FLWHG� LQ
&RPSDV�HW�DO���������
6SHFLILFV�RI�&RSLQJ�'XULQJ�$GROHVFHQFH
&RSLQJ�LV�LQ�SDUW�GHSHQGHQW�RQ�WKH�GHYHO�

RSPHQWDO�OHYHO��DQG�FDQ�LQ�SDUW�EHFRPH�WKH
GHYHORSPHQWDO� IDFWRU� DV�ZHOO�� 7KLV� LV� HYL�
GHQW� LQ� SDUWLFXODU� LQ� LWV� UHODWLRQ� WR� VHOI�
UHJXODWLRQ�DQG�VHOI�DFWXDOL]DWLRQ�WRZDUGV�D
OHYHO�RI�DGDSWDWLRQ�
7KH� DWWHQWLRQ� WKDW� KDV� EHHQ� VSHFLILFDOO\

SDLG�WR�FRSLQJ�LQ�DGROHVFHQFH�RYHU�WKH�SDVW
GHFDGHV� LV� D� UHVSRQVH� WR� WKH� JDSV� DQG
ZHDNQHVV� RI� SUHYLRXV� UHVHDUFK�� 'HVSLWH� D
WUDGLWLRQ�RI�YHU\�ZLGH�UHVHDUFK��RQ�DGROHV�
FHQWV��GXH� WR� WKH� DFFHVVLELOLW\�RI� WKH�SRS�
XODWLRQ�� LW�ZDV�QRW� DOZD\V�SRVVLEOH� WR� WDON
DERXW� �DGROHVFHQW� UHVHDUFK�� LQ� WKH� SURSHU
VHQVH���DGXOW�PRGHOV�ZHUH�XVHG�IRU�FRSLQJ
DPRQJ� \RXWK�� ZKLFK� IDLOHG� WR� WDNH� LQWR
DFFRXQW�WKH�DJH�VSHFLILF�DQG�YDU\LQJ�VWUXF�
WXUHV� RI� SUREOHPV� DQG� FRSLQJ�� $QRWKHU
SUREOHP� LV� WKH� DEVHQFH� RI� ORQJLWXGLQDO
UHVHDUFK� �VHH� &RPSDV�� ������ /D]DUXV�
������� 'HVSLWH� WKLV�� TXHVWLRQV� RI� VSHFLILF
SURFHVVHV�� GHYHORSPHQWDO� FKDQJHV� DQG
�WDVNV���ZKLFK�RFFXU�GXULQJ�WKLV�SHULRG��DUH
GLVFXVVHG� DQG� FDQ� EH� IRXQG� LQ� WKH� H[WHQ�
VLYH�FODVVLF� OLWHUDWXUH� �)UHXG��3LDJHW��(ULN�
VRQ��0DUFLD�����
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$�JURXQG�EUHDNLQJ�SLHFH�RI�UHVHDUFK�ZDV
SURYLGHG� E\� *�� 6SLYDN� DQG� 0�%�� 6KXUH
������� DV� LQ� &RPSDV�� ������� ZKLFK� H[�
DPLQHG� WKH� GHYHORSPHQW� RI� DELOLWLHV� WR
VROYH�LQWHUSHUVRQDO�SUREOHPV�DQG�LGHQWLILHG
WKH� IROORZLQJ� FRQGLWLRQV�� FRQVWUXFWLRQ� RI
DOWHUQDWLYH� VROXWLRQV�� FRQVLGHUDWLRQ� RI� WKH
HIIHFWV� RI� VRFLDO� LQWHUDFWLRQ�� WKH� GHYHORS�
PHQW�RI�GHOLEHUDWLRQV�RYHU�WKH�UHODWLRQVKLS
EHWZHHQ� D� JRDO� DQG� WKH�PHDQV�� WKH� GHYHO�
RSPHQW�RI� FDXVDO� WKRXJKW� LQ� D� VRFLDO� FRQ�
WH[W�� VHQVLWLYLW\� WRZDUGV� SUREOHPV� DQG
G\QDPLF�RULHQWDWLRQ�
0RUH�UHFHQW�UHVHDUFK��H�J���:LOOV��6DQG\�

6KLQDU�� ������SRVLWV� D�GHYHORSPHQW� LQ� WKH
VW\OH�RI�FRSLQJ�GXULQJ�DGROHVFHQFH�LQ�FRQ�
QHFWLRQ�ZLWK� WKH�GHYHORSPHQW�RI�HPRWLRQ�
DO�� FRJQLWLYH� DQG� H[HFXWLYH� IXQFWLRQV�
)XUWKHU� UHVHDUFK� H[DPLQHV� WKH� VSHFLILF
LQIOXHQFH�RI�FRQGLWLRQV�DQG�HSLVRGHV�LQ�OLIH
GXULQJ� WKH�VHQVLWLYH�SHULRG�RI�DGROHVFHQFH
�)U\GHQEHUJ��������
%�(��&RPSDV� �������SUHVHQWV� HYHQ�PRUH

UHDVRQV� ZK\� FRSLQJ� LQ� WKH� FRQWH[W� RI
DGROHVFHQFH� UHTXLUHV� VSHFLDO� DWWHQWLRQ�� +H
VKRZV�WKDW�SV\FKRVRFLDO�VWUHVV�LV�D�VLJQLIL�
FDQW� DQG�SHUYDVLYH� ULVN� IDFWRU� IRU�SV\FKR�
SDWKRORJ\� DQG� WKDW� WKH� ZD\V� LQ� ZKLFK
FKLOGUHQ� FRSH� ZLWK� VWUHVV� DUH� LPSRUWDQW
PHGLDWRUV�DQG�PRGHUDWRUV�RI�WKH�LPSDFW�RI
VWUHVV�RQ�FXUUHQW�DQG�IXWXUH�DGMXVWPHQW�
$GROHVFHQFH�FDQ�DOVR�EH�VHHQ�DV�D�VHQVL�

WLYH�SHULRG�IRU�WKH�GHYHORSPHQW�ERWK�RI�WKH
PHDQV�RI�FRSLQJ�DQG� WKH�YDULRXV�IRUPV�RI
SV\FKRSDWKRORJ\� DQG� PDODGMXVWPHQW�� 7KH
GHYHORSPHQW� RI� FKDUDFWHULVWLF� ZD\V� RI
FRSLQJ� PD\� �SODFH�� LQGLYLGXDOV� RQ� PRUH
YHUVXV� OHVV� DGDSWLYH�GHYHORSPHQWDO� WUDMHF�
WRULHV�DQG�FDQ�EH�D�SUHFXUVRU�RI�SDWWHUQV�RI
FRSLQJ�WKURXJKRXW�DGXOWKRRG�

0(7+2'
,Q� RXU� VWXG\� ZH� H[DPLQHG� WKH� W\SHV� RI

SUREOHPV�H[SHULHQFHG�DQG�ZD\V�RI�FRSLQJ

ZLWK�WKHP�LQ�HDUO\�����\HDUV�ROG��DQG�PLG
DGROHVFHQFH� ���� \HDUV� ROG� �� D� VLPLODU
EUHDNGRZQ�XVHG�E\��IRU�H[DPSOH��%��3ODQF�
KHUHO� HW� DO��� �������:H� DOVR� DQDO\]HG� WKH
FKDQJHV� EHWZHHQ� WKHVH� WZR� DJH� JURXSV�
7KH� VDPSOH� RI� ���� WKLUWHHQ�\HDU�ROG� DQG
���� � ILIWHHQ�\HDU�ROG� �DGROHVFHQWV� �LV� � D
VDPSOH� XVHG� E\� WKH� &]HFK� ORQJLWXGLQDO
(/63$&� VWXG\�� :H� XVHG� D� PHDVXUH� IRU�
PDOO\� LQVSLUHG� E\� 34� DQG� &$64� E\� ,�
6HLIIJH�.UHQNH� ��������2XU�PHDVXUH� FRQ�
VLVWV� RI� ��� LWHPV� DVNLQJ� DERXW� SRVVLEOH
SUREOHPV�DQG�GHPDQGV�DQG����LWHPV�DERXW
FRSLQJ� UHVSRQVHV�� 'DWD� ZHUH� FROOHFWHG
ORQJLWXGLQDOO\� LQ� ����� DQG� ������ 'DWD
ZHUH�IDFWRU�DQDO\]HG�XVLQJ�ERWK�H[SORUDWR�
U\� DQG� FRQILUPDWRU\� SURFHGXUHV��:H� XVHG
VWUXFWXUDO�PRGHOOLQJ�PDLQO\� WR�H[SORUH� WKH
UHODWLRQVKLSV� EHWZHHQ� IDFWRUV�� 7KH� ILUVW
SDLU� RI� PRGHOV� SUHVHQWV� WKH� VWUXFWXUH� RI
SHUFHLYHG� SUREOHPV� LQ� WKLUWHHQ�� DQG� ILI�
WHHQ�\HDU�ROGV��$�IXUWKHU�WZR�SDLUV�SUHVHQW
DQ� DOWHUQDWLYH� UHSUHVHQWDWLRQ� RI� UHVSRQVHV
WR� SUREOHPV� �� WKH� ILUVW�� PRUH� GHWDLOHG�
PRVWO\� FRSLHV� WKH� IDFWRULDO� VWUXFWXUH� RI
UHVSRQVHV��WKH�VHFRQG��D�OHVV�GHWDLOHG�PRG�
HO��FRPSULVHV�JHQHUDO�GLPHQVLRQV�RI�FRSLQJ
WHQGHQFLHV�� ,Q� D� IXUWKHU� WH[W� ZH� H[DPLQH
WKH� SRWHQWLDO� IRU� D� GLIIHUHQW� LQWHUSUHWDWLRQ
RI�ERWK�SDLUV�RI�PRGHOV��7KH� VFDOHV�EDVHG
RQ� WKH� UHVXOWV�RI� WKHVH�DQDO\VHV�ZHUH�XVHG
IRU�ORQJLWXGLQDO�FRPSDULVRQV�

5(68/76
([SORUDWRU\�)DFWRU�6WUXFWXUH
$PRQJ�WKH�SHUFHLYHG�SUREOHPV�ZH�LGHQ�

WLILHG�VHYHQ�IDFWRUV��VHH�7DEOH����
7KH� LGHQWLILHG� UDQJHV�RI�SUREOHPV�FRUUH�

VSRQG� ZLWK� RWKHU� ILQGLQJV� DERXW� FRPPRQ
SUREOHPV� GHDOW� ZLWK� LQ� DGROHVFHQFH� �� VHH�
IRU� H[DPSOH�� 3��0DFHN� �������� 7KH� DYHU�
DJH� LQFLGHQFH� RI� SUREOHPV� �DFFRUGLQJ� WR
WKH� VXP� RI� UHJUHVVLRQ� VFRUHV�� LQFUHDVHV

678',$�36<&+2/2*,&$��������������� ���
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7DEOH����)DFWRUV�RI�SHUFHLYHG�SUREOHPV
)DFWRU 'HVFULSWLRQ (LJHQYDOXH�

��RI�YDUL�
DQFH

, 3UREOHPDWLF�UHODWLRQVKLSV�ZLWK�SHHUV�DQG� LQ�D�JURXS��ZKLFK
FRYHUV� D� UDQJH� IURP� WKH� DEVHQFH�RI� D�JRRG� IULHQG� �/HUQHU�
������0DFHN��������� WKURXJK� UHODWLRQVKLSV�ZLWK� FODVVPDWHV
DQG�KRVWLOH�EHKDYLRU�WR�D�JHQHUDO�ODFN�RI�XQGHUVWDQGLQJ�ZLWK
WKH�PDMRULW\�RI�SHHUV�

���������

,, 3UREOHPV�ZLWK�WKH�PDLQWHQDQFH�RI��SHUVRQDO�VSDFH���1RDFN�
������6HOW]HU����������VXEMHFWLYH�ODFN�RI�IUHH�WLPH��LPSRVVL�
ELOLW\� RI� DSSO\LQJ� P\VHOI� WR� ZKDW� ,� ZDQW� DQG� SODQ� WR� GR�
IHHOLQJ� RI� FRQVWUDLQW� RQ� WKH� VLGH� RI� WKH� IDPLOLHV�� GLVDJUHH�
PHQWV�ZLWK�DGXOWV��EDG�UHODWLRQVKLSV�ZLWK�VLEOLQJV�

��������

,,, 3UREOHPV� FRQFHUQLQJ� DELOLW\� DQG� DFDGHPLF� SHUIRUPDQFH� �
FRSLQJ�ZLWK� WKH�VWUHVVHV�RI� VFKRRO� �©ÂS��0DUH{��������DOVR
LQFOXGLQJ�WKH�DVSHFW�RI�WKH�DWWLWXGH�RI�IDPLOLHV��UHODWLRQVKLS
WRZDUGV�VFKRRO�DQG�LGHDV�DERXW�RZQ�IXWXUH�FDUHHU�

��������

,9 'LVDJUHHPHQWV� ZLWK� DGXOWV� �� �0DFHN�� ������ UHVSRQGLQJ
HVSHFLDOO\� WR� WKH� VWDWHPHQWV� �,� RIWHQ� JHW� D� QRWH� �IURP� WKH
WHDFKHU��� DQG� �,� KDYH� GLVDJUHHPHQWV� DQG� SUREOHPV� ZLWK
VRPH�RI�WKH�WHDFKHUV���EXW�DOVR�LQ�UHVSHFW�RI�WKH�DWWLWXGHV�RI
IDPLOLHV� WRZDUGV� DFDGHPLF� SHUIRUPDQFH�� EHKDYLRU� DQG� WKH
PDLQWHQDQFH�RI�RXWZDUG�DSSHDUDQFH�DQG�GLVDJUHHPHQWV�ZLWK
DGXOWV�LQ�JHQHUDO�

��������

9 4XHVWLRQV� FRQQHFWHG� ZLWK� D� FKDQJH� LQ� OLYLQJ� FRQGLWLRQV�
VRFLDO� UHODWLRQVKLSV� DQG� LGHQWLW\� �0DFHN�� ������� WKLV� IDFWRU
VRPHZKDW�VXUSULVLQJO\�UHVSRQGV�WR�VWDWHPHQWV�ZLWK�SRVLWLYH
DQG�QHJDWLYH�FRQWHQW� �EHWWHU�XQGHUVWDQGLQJ�ZLWK�PDQ\�SHR�
SOH��FKDQJH�LQ�YLHZ�RQ�PDQ\�WKLQJV��DQG��HTXDOO\��KHOSOHVV�
QHVV� FRQFHUQLQJ� KLWKHUWR� XQNQRZQ� IHHOLQJV�� D� GHVLUH� WR
FKDQJH�PDQ\� WKLQJV�� WKH� IHHOLQJ� WKDW� ,� GRQ
W� NQRZ�ZKDW� ,
ZDQW��DQG�URPDQWLF�SUREOHPV��

��������

9, 3UREOHPV�LQ�WKH�IDPLO\��LW�VLJQDOV�WKH�HQGXULQJ�VLJQLILFDQFH
RI� IDPLOLHV� �0DFHN�� 2VHFNÂ�� ������� UHVSRQGLQJ� WR� VWDWH�
PHQWV� WKDW� LGHQWLI\� FRQIURQWDWLRQDO� UHODWLRQVKLSV� EHWZHHQ
SDUHQWV��RU�EHWZHHQ�UHVSRQGHQWV�DQG�WKHLU�SDUHQWV�

��������

9,, ,QFLGHQFH� RI� QRQ�VSHFLILF� VLJQLILFDQW� DGYHUVH� OLIH� HSLVRGHV
DQG�KHDOWK�SUREOHPV�RI�UHVSRQGHQW�

��������



ZLWK�DJH�LQ�DOO�IDFWRUV��7KH�ORZHVW�LQFUHDVH
LV�LQ�SUREOHPV�ZLWK�DFDGHPLF�SHUIRUPDQFH
DQG� SUREOHPV� LQ� WKH� IDPLO\�� 7KH� KLJKHVW
LQFUHDVH� � LV� �LQ� �WKH� �VSKHUH� �RI� � GHYHORS�
PHQWDO� FKDQJHV�� SUREOHPV� ZLWK� PDLQWDLQ�

LQJ� SHUVRQDO� VSDFH� DQG� SUREOHPV� ZLWK
DGXOWV�
8VLQJ� WKH� VDPH� PHWKRG� ZH� LGHQWLILHG

IDFWRUV�LQ�UHVSRQVHV�WR�VWUHVV�DQG�UHVRXUFHV
IRU�FRSLQJ��VHH�7DEOH����

678',$�36<&+2/2*,&$��������������� ���

7DEOH����)DFWRUV�LQ�UHVSRQVHV�WR�VWUHVV�DQG�UHVRXUFHV�IRU�FRSLQJ
)DFWRU 'HVFULSWLRQ (LJHQYDOXH�

��RI�YDUL�
DQFH

, $� FRPSOH[� HIIRUW� WR� FRSH� ZLWK� D� SUREOHP� DQG� LWV� FRQVH�
TXHQFHV���LQFOXGHV�VWDWHPHQWV�RI�RQH
V�RZQ�DFWLYH�UHVROXWLRQ�
EXW� DOVR� VHHNLQJ� VXSSRUW� LQ� YDULRXV� IRUPV�� UHJXODWLRQ� RI
RQH
V�RZQ�HPRWLRQV��VHDUFKLQJ�IRU�LQIRUPDWLRQ�DQG�DWWHPSWV
WR� UHVWUXFWXUH� WKH�SUREOHP�� FKDQJHV� LQ�RQH
V�RZQ�DSSURDFK
DQG�SRVVLEO\�PDNLQJ�XS�IRU�WKH�SUREOHP�FDXVHG�

���������

,, 'HIOHFWLRQ� RI� WKH� SUREOHP�� UHVSRQGV� WR� VWDWHPHQWV� WKDW� H[�
SUHVV� DQ� DWWHPSW� WR� DYRLG� WKH�SUREOHP��QRW� WR� UHVROYH� LW�� WR
VWRS�WKLQNLQJ�DERXW�LW�DW�DOO�

���������

,,, ,VRODWLRQ��PRVW�PDUNHG� UHVSRQVH� WR� VWDWHPHQWV� WKDW� H[SUHVV
KLGLQJ�RQH
V�RZQ�SUREOHP�LQ�IURQW�RI�RWKHUV�

��������

,9 *LYLQJ�LQ�WR�SUREOHPV���ORVV�RI�FRQWURO�FDQ�EH�H[WHUQDO��QRW
FRQWUROOLQJ� RQH
V� WHPSHU�� RU� LQWHUQDO� �QHHG� WR� FRQVWDQWO\
WKLQN� DERXW� SUREOHPV��� LQFOXGHV� FRJQLWLYH�� HPRWLRQDO� DQG
EHKDYLRUDO� DVSHFW��1HJDWLYH� UHVSRQVH� HYHQ� WR� WKH� VWDWHPHQW
�,�DP�XVHG�WR�VROYLQJ�WKLQJV�FDOPO\���:H�GRQ
W�FRQVLGHU�LW�WR
EH�D�UHVRXUFH�IRU�FRSLQJ�LQ�WKH�VWULFW�VHQVH��EXW�D�UHDFWLRQ�WR
ERXQGDULHV� H[SUHVVLQJ� WKH� UHOHYDQFH� RI� WKH� SUREOHP� DQG� D
GHILFLW�RI�RQH
V�RZQ�SRVVLELOLWLHV�

��������

9 $VVHUWLYH� DQG� FRQIURQWDWLRQDO� UHVROXWLRQ� RI� SUREOHP�� IDFWRU
FRYHUV�DVSHFWV�RI�DFWLYLW\��DVVHUWLQJ�RQH
V�RZQ�ZLOO��H[SUHVV�
LQJ� IHHOLQJV� DQG�FRQIURQWDWLRQ�ZLWK� WKH� VRXUFH�RI� WKH�SURE�
OHP�

��������

9, $YRLGDQFH�DQG�ZLWKGUDZDO��KHUH�SDUWLFXODUO\�IURP�WKH�VRXUFH
RI�WKH�SUREOHP�DQG�LQ�WKH�GLUHFWLRQ�RI�VROLWXGH�RU�IDQWDV\�

��������

9,, +LGLQJ� UHVSRQVH� WR� WKH�SUREOHP��QHJDWLYH� UHVSRQVH� HYHQ� WR
WKH�VWDWHPHQW��,�FDQ�FRQILGH�LQ�P\�SDUHQWV�ZLWKRXW�IHDU��

��������

9,,, 6HDUFKLQJ� IRU� LQIRUPDWLRQ�� UHVSRQGLQJ� WR� WKH� VWDWHPHQW� �,
FKDW�ZLWK�P\�WHDFKHU��DQG��PDUJLQDOO\���,�DP�XVHG�WR�UHVROY�
LQJ�WKLQJV�FDOPO\��

��������



6KLIWV� LQ� WKH� DUHD�RI� UHDFWLRQV� WR� D�SURE�
OHP�DUH�PRUH�GLIIHUHQWLDWHG�WKDQ�LQ�WKH�FDVH
RI� WKH� SUREOHPV�� :LWKRXW� D� FRQFOXVLYH
GLVWLQFWLRQ� WKH� RQO\� SUHIHUHQFH� UHPDLQV
DVVHUWLYH�FRQIURQWDWLRQ��DQ� LQFUHDVH� LV�HYL�
GHQW� LQ� FRPSUHKHQVLYH� UHVROXWLRQ�� VHDUFK�
LQJ� IRU� LQIRUPDWLRQ�� LVRODWLRQ� �� KLGLQJ
SUREOHPV�� DQG� JHQHUDO� HYDVLYHQHVV� LQ� VR�
FLDO�UHODWLRQV��7KHUH�LV�D�GHFUHDVH�LQ�SUHIHU�
HQFH� IRU� WZR� RWKHU� VXEW\SHV� RI� DYRLGDQW
UHVSRQVHV� �� KLGLQJ� UHVSRQVH� DQG� SUREOHP
GHIOHFWLRQ�
6WUXFWXUDO�0RGHOV
2XU� VHYHQ�IDFWRU� FRUUHODWHG� PRGHO� RI

SUREOHPV� �VHH�)LJXUH���� ILWV� WKH�GDWD�RQO\
PRGHUDWHO\��EXW�FRPSDUDEO\�LQ�ERWK�DJH���
DQG� DJH� ��� �DJH� ���� 1RUPDO�WKHRU\� &KL�
6TXDUH� �������GI� ������S��������506($
 � ������&),� � �����DJH�����1RUPDO�WKHRU\
&KL�6TXDUH�  � ����� GI�  � ����� S� �� ����
506($�  � ������ &),�  � ������:KHQ� FRP�
SDULQJ�IDFWRU�ORDGLQJV�EHWZHHQ�WKH�WZR�DJH
JURXSV�� GLIIHUHQFHV� RI� DSSUR[LPDWHO\� ��
�6�(�� ������FDQ�EH�FRQVLGHUHG�VWDWLVWLFDOO\
VLJQLILFDQW�DW�����OHYHO�
7KH� UHODWLRQVKLSV�EHWZHHQ� WKH� ODWHQW� IDF�

WRUV� VKRZ� WZR� UHODWLYHO\� LQGHSHQGHQW
JURXSV�RI�SUREOHPV��7KH�ILUVW�RI�WKHP�FRQ�
VLVWV�RI�SUREOHPV�ZLWK�IDPLO\�UHODWLRQVKLSV�
DFDGHPLF� SHUIRUPDQFH�� PDLQWDLQLQJ� SHU�
VRQDO� � VSDFH� �DQG� �SUREOHPV� �ZLWK� � DGXOWV�
7KH� VWURQJ� DVVRFLDWLRQV� DUH� EHWZHHQ� FRQ�
IOLFWV� �ZLWK� �DGXOWV� �DQG� �SUREOHPV� �LQ� � WKH
IDPLO\�� DFKLHYHPHQW� DQG� DXWRQRP\�� DQG
EHWZHHQ�SUREOHPV�LQ� WKH�IDPLO\�DQG�SURE�
OHPV�ZLWK� DXWRQRP\��0RVW�RI� WKH� FRUUHOD�
WLRQV� UHPDLQ� UHODWLYHO\� FRQVWDQW� LQ� WLPH�
EXW�DW�DJH����WKHUH�LV�D�ZHDNHU�DVVRFLDWLRQ
RI� WKH� SUREOHPV� ZLWK� DFDGHPLF� SHUIRUP�
DQFH� DQG� SUREOHPV� ZLWK� DGXOWV�� DQG� WKH
DVVRFLDWLRQ� RI� SUREOHPV� LQ� WKH� IDPLO\� DQG
SUREOHPV� RI� DXWRQRP\� EHFRPHV� VLJQLIL�
FDQWO\�VWURQJHU�

7KH� VHFRQG� JURXS� LQFOXGHV� WKH� VXEMHF�
WLYHO\� SHUFHLYHG� DVSHFWV� RI� FKDQJH�� SURE�
OHPV� ZLWK� SHHUV� DQG� WKH� LQFLGHQFH� RI
QHJDWLYH� OLIH� HYHQWV�� 7KH� VSHFLILF� �OLQN�
ZLWK�WKH�SUHYLRXV�JURXS�RI�SUREOHPV�UHSUH�
VHQWV� DQ� DVVRFLDWLRQ� RI� SHUFHLYHG� FKDQJHV
DQG�SUREOHPV�ZLWK�DXWRQRP\��WKLV�KRZHY�
HU��LV�ZHDN�DQG�GHFUHDVHV�IXUWKHU�ZLWK�DJH�
$Q� DVVRFLDWLRQ� JURZV� EHWZHHQ� OLIH� HSL�
VRGHV� DQG� SHUFHLYHG� FKDQJHV�� RWKHU� FRQ�
QHFWLRQV�UHPDLQ�UHODWLYHO\�VWDEOH�
:H� WHVWHG� WZR� PRGHOV� RI� FRSLQJ� UH�

VSRQVHV� �� D� VHYHQ�IDFWRU� PRGHO� EDVHG� RQ
WKH�SURFHVV�RI�FRQVWUXFWLRQ�RI�WKH�LQYHQWR�
U\�DQG�D�VLPSOHU�IRXU�IDFWRU�PRGHO��7KH�ILW
RI� WKH� VHYHQ�IDFWRU� FRUUHODWHG� PRGHO� RI
FRSLQJ� UHVSRQVHV� �)LJXUH� ��� LV� DJDLQ� RQO\
PRGHUDWH� DQG� FRPSDUDEOH� LQ� WKH� WZR� DJH
JURXSV��DJH�����1RUPDO�WKHRU\�&KL�6TXDUH
 �������GI� ������S��������506($� ������
&),�  � ����� DJH� ���� 1RUPDO�WKHRU\� &KL�
6TXDUH� �������GI� ������S��������506($
 �������&),� � ������7KH�ILW�RI� WKH�UHGXFHG
IRXU�IDFWRU� FRUUHODWHG� PRGHO� RI� FRSLQJ
UHVSRQVHV�LV�TXLWH�WKH�VDPH�DV�IRU�WKH�PRUH
FRPSOLFDWHG�PRGHO��DJH�����1RUPDO�WKHRU\
&KL�6TXDUH�  � ������ GI�  � ����� S� �� ����
506($�  � ������ &),�  � ����� DJH� ���
1RUPDO�WKHRU\� &KL�6TXDUH�  � ������ GI�  
�����S��������506($� �������&),� ������
7KH��VWURQJHVW��IDFWRU��RI��FRPSOH[��VROY�

LQJ� LV� UHODWLYHO\� LQGHSHQGHQW� LQ� WKH� PRUH
GHWDLOHG� PRGHO�� ZLWK� WKH� DVVRFLDWLRQ� ZLWK
WKH� ZHDNHVW� IDFWRU� IRU� VHDUFKLQJ� IRU� LQ�
IRUPDWLRQ�� DQG� ZLWK� WKH� QHJDWLYH� DVVRFL�
DWLRQ� ZLWK� WKH� IDFWRU� RI� LVRODWLRQ�� )XUWKHU
ZH� FDQ� LGHQWLI\� WKH� JURXS� RI� DYRLGDQFH
VWUDWHJLHV�� LQFOXGLQJ� SUREOHP� DYRLGDQFH�
LVRODWLRQ� DQG� KLGLQJ� UHVSRQVH�� DQG� IDFWRUV
RI� DVVHUWLYH� FRQIURQWDWLRQDO� VROXWLRQV� DQG
ORVV� RI� FRQWURO��ZKLFK� DUH� UHODWLYHO\� LQGH�
SHQGHQW� RI� WKH� UHVW� RI� WKH� YDULDEOHV�� EXW
PXWXDOO\� FRUUHODWHG�� 7KH� IDFWRU� RI� ORVV� RI
FRQWURO�FRUUHODWHV�ZLWK�WKH�SUREOHP�GHIOHF�
WLRQ�WRR�

��� 678',$�36<&+2/2*,&$���������������
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SUREOHPV�LQ�
WKH�IDPLO\

SUREOHPV�ZLWK��
DFKLHYHPHQW�

FRQIOLFWV�ZLWK�
DGXOWV

SUREOHPV�ZLWK�
DXWRQRP\�

SUREOHPV�ZLWK�
FKDQJHV��

UHDOWLRQVKLSV�
ZLWK�SHHUV

QHJDWLYH�OLIH�
HYHQWV
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/HJHQG����������������YDOXHV�IRU����\HDUV�ROGV�PRGHO���YDOXHV�IRU����\HDUV�ROGV�PRGHO
)LJXUH� ���0RGHO� RI� WKH� VWUXFWXUH� RI� SUREOHPV� DQG� GHPDQGV� LQ� ���� DQG� ���\HDU� ROGV�

VWDQGDUGL]HG�VROXWLRQ
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/HJHQG����������������YDOXHV�IRU����\HDU�ROGV�PRGHO���YDOXHV�IRU����\HDU�ROGV�PRGHO
)LJXUH����6HYHQ�IDFWRU�PRGHO�RI� WKH� VWUXFWXUH�RI�FRSLQJ� UHVSRQVHV� LQ�����DQG����\HDU

ROGV��VWDQGDUGL]HG�VROXWLRQ
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FRPSOH[�
FRSLQJ

SUREOHP�
GHIOHFWLRQ

LVRODWLRQ

KLGLQJ�
UHDFWLRQ

FRQIURQWDWLYH�
FRSLQJ

LQIRUPDWLRQ�
VHHNLQJ

ORVLQJ�FRQWURO�
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0RVW� UHODWLRQVKLSV� EHWZHHQ� ���� DQG
���\HDU�ROGV�UHPDLQ�VWDEOH��+RZHYHU��WKHUH
LV�D�ZHDNHQLQJ� LQ� WKH�DVVRFLDWLRQ�EHWZHHQ
KLGLQJ� SUREOHP� DQG� LVRODWLRQ�� DQG� WKH
QHJDWLYH� DVVRFLDWLRQ� EHWZHHQ� FRPSOH[
VROXWLRQ� DQG� DYRLGDQFH� EHFRPHV� VWURQJHU�
$Q� LQWHUHVWLQJ� VSHFLILF� GLIIHUHQFH� LV� WKDW
WKH�LWHP�LGHQWLI\LQJ�WKH�FRJQLWLYH�DVSHFW�RI
LPSDFW� RI� SUREOHP� LV� VLJQLILFDQWO\� OHVV
DVVRFLDWHG�ZLWK�WKH�IDFWRU�RI�ORVV�RI�FRQWURO
DQG� PXFK� PRUH� ZLWK� WKH� VHDUFK� IRU� LQ�
IRUPDWLRQ�
,Q� WKH� IRXU�IDFWRU� PRGHO� �)LJXUH� ��� WKH

ILUVW� IDFWRU�PDLQO\� LQYROYHV�DYRLGDQFH�DQG
SDVVLYH�VWUDWHJLHV��WKH�FKDUDFWHU�RI�ZKLFK�LV
SDVVLYH� DFFRPPRGDWLRQ�� ZLVKIXO� WKLQNLQJ�
GHIOHFWLRQ� RI� WKH� SUREOHP�� DYRLGDQFH� DQG
KLGLQJ�UHVSRQVHV��DQG��PDUJLQDOO\��VXSSRUW
VHHNLQJ��7KH�VHFRQG�LQFOXGHV�YDULDEOHV�WKDW
UHIOHFW� WKH�EDUULHUV� LQ� VRFLDO� FRSLQJ� �� WKH\
UHVSRQG�QHJDWLYHO\�WR�WKHP��DQG�SRVLWLYHO\
WR�WKH�LWHPV�RI�H[SUHVVLQJ�HPRWLRQ��RI�WUXVW
DQG� VHHNLQJ� VRFLDO� VXSSRUWV� LQ� D� JHQHUDO
DQG�LQVWUXPHQWDO�DVSHFW��,W�FRUUHODWHV�QHJD�
WLYHO\� ZLWK� WKH� SUHYLRXV� IDFWRU� RI� DYRLG�
DQFH��RQH�RI�WKH�LWHPV��UHVWUXFWXULQJ�RI�WKH
SUREOHP� DQG� LWV� UHOHYDQFH�� KDYLQJ� D� SRVL�
WLYH� RYHUODS�� 7KH� WKLUG� IDFWRU� LV� DFWLYH
FRSLQJ�� LW� LQFOXGHV� DFWLYLWLHV� LQ� D� IDFWXDO�
VRFLDO� DQG� FRJQLWLYH� VHQVH�� WKUHH� LWHPV
IURP� WKH� DYRLGDQFH� IDFWRU� DUH� VDWXUDWHG
ZLWK� WKLV� IDFWRU� PDUJLQDOO\�� ZKLFK� FDQ
FRUUHVSRQG�WR�DWWHPSWV� WR�VXEGXH�QHJDWLYH
DQG� DZDNHQ� SRVLWLYH� HPRWLRQV� �-�� .XKO
VSHDNV� DERXW� DFWLYLW\� LQ� WKLV� VHQVH� LQ� KLV
FRQFHSW� RI� �DFWLRQ� RULHQWDWLRQ�� �� ������
:LWKLQ�WKLV�IDFWRU�� WKHUH�DUH�SDUWLDO�DVVRFL�
DWLRQV� EHWZHHQ� LWHPV� RI� DVVHUWLYHQHVV� DQG
FRQIURQWDWLRQ��7KH�ZKROH� IDFWRU� FRUUHODWHV
VWDEO\� DQG� SRVLWLYHO\� ZLWK� WKH� IDFWRU� RI
VRFLDO� FRSLQJ�� )LQDOO\�� WKH� IRXUWK� IDFWRU
UHVSRQGV� SRVLWLYHO\� WR� LQGLFDWRUV� RI� D� ORVV
RI�FRQWURO�DQG�QHJDWLYHO\�WR�WKH�LWHP��,�DP
XVHG� WR� VROYLQJ� WKLQJV� FDOPO\���7KH� VHSD�
UDWH�� LWHPV��RI� �WKLV� �IDFWRU� �DUH��DOVR��VDWX�

UDWHG� ZLWK� RWKHU� IDFWRUV�� PDLQO\� ZLWK� WKH
IDFWRU�RI�DYRLGDQFH��DQG� WKH�VRFLDO�FRSLQJ
IDFWRU� VDWXUDWHV� WKH� FRJQLWLYH� DVSHFW� RI
UHVWUDLQW�
%HWZHHQ� ���� DQG� ���\HDU�ROGV� WKHUH� LV� D

ZHDNHQLQJ� IURP� VWURQJ� WR� PHGLXP� LQ� WKH
QHJDWLYH� DVVRFLDWLRQ� RI� DYRLGDQFH� DQG
VRFLDO� FRSLQJ�� 2WKHU� FKDQJHV� LQFOXGH� D
ZHDNHQLQJ� LQ� WKH� LWHPV� FRQFHUQLQJ� WKH
VHDUFK�IRU�VRFLDO�VXSSRUWV�LQ�WKH�DYRLGDQFH
IDFWRU�� D� GHFUHDVHG� ORDGLQJ� RI� HVFDSH� LQWR
IDQWDV\���,PDJLQH�KRZ�JRRG�LW�ZRXOG�EH�LI
WKH� SUREOHP� MXVW� GLGQ
W� H[LVW��� DQG� FRQ�
IURQWDWLRQ� ��,� DOZD\V� WU\� WR� JHW� P\� RZQ
ZD\��� RQ� WKH� IDFWRU� RI� DFWLYH� FRSLQJ� DQG
UHLQIRUFLQJ�RI�QHJDWLYH�ORDGLQJ�RI�WKH�LWHP
�,�DP�XVHG�WR�VROYLQJ�WKLQJV�FDOPO\��RQ�WKH
IDFWRU�RI�ORVLQJ�FRQWURO�

',6&866,21
7KH�DLP�RI�WKLV�VWXG\�ZDV�LQ�SDUW�WR�LGHQ�

WLI\�WKH�GLIIHUHQFHV�LQ�WKH�VWUXFWXUH�RI�FRS�
LQJ� LQ� HDUO\� DQG� PLG� DGROHVFHQFH�� DQG� LQ
SDUW� WR�SUHVHQW� WKH�YDULRXV�ZD\V�RI�FODVVL�
I\LQJ� FRSLQJ� UHVSRQVHV��:H�DUH� IROORZLQJ
WKH� WUDQVDFWLRQDO� DSSURDFK� WR� FRSLQJ� �� LQ
DFFRUGDQFH� ZLWK� WKLV� ZH� SURYLGH� SDUDOOHO
REVHUYDWLRQ�RI�WKH�SUREOHPV�DQG�UHVSRQVHV
WR� WKHP�� DQG� XVH� VWUXFWXUDO� PRGHOV� DV� D
PHWKRG�RI�HODERUDWLQJ�UHVXOWV��5�6��/D]DUXV
�������KLJKOLJKWHG�WKH�V\VWHP�FKDUDFWHU�RI
FRSLQJ� ZKHQ� WKH� VDPH� YDULDEOH� FDQ� SOD\
WKH� UROH�RI� LQGHSHQGHQW�YDULDEOH��PHGLDWRU
RU�GHSHQGHQW�YDULDEOH��6XFK�DQ�DSSURDFK�LV
SDUWLFXODUO\� LPSRUWDQW� GXULQJ� WKH� REVHUYD�
WLRQ�RI�WKH�GHYHORSPHQWDO�FKDQJHV�RI�FRS�
LQJ� UHVRXUFHV�� UHVSRQVHV� DQG� FRJQLWLYH
DSSUDLVDOV�� 6WUXFWXUDO�PRGHOV� DUH� LQFOXGHG
IRU�WKLV�UHDVRQ��WKH\�VHUYH�XV�QRW�DV�WKH�WRRO
WR� FRQILUP� SUHGLFWHG� VWUXFWXUHV�� EXW� WR
REVHUYH� WKH� SRVVLEOH� UHODWLRQVKLS� EHWZHHQ
YDULDEOHV�IRU�ZKLFK�ZH�FDQ�H[SHFW�UHFLSUR�
FDO�OLQNV�DQG�D�G\QDPLF�FKDUDFWHU�RI�LQWHU�
DFWLRQ�

678',$�36<&+2/2*,&$��������������� ���
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/HJHQG����������������YDOXHV�IRU����\HDU�ROGV�PRGHO���YDOXHV�IRU����\HDU�ROGV�PRGHO
)LJXUH� ��� )RXU�IDFWRU�PRGHO� RI� WKH� VWUXFWXUH� RI� FRSLQJ� UHVSRQVHV� LQ� ���� DQG� ���\HDU

ROGV��VWDQGDUGL]HG�VROXWLRQ
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7KH� GHVLJQ� RI� WKH� PRGHOV� ZDV� SUHFHGHG
E\� DQ� H[DPLQDWLRQ� RI� WKH� UHVXOWV� RI� DQ
H[SORUDWRU\�IDFWRU�DQDO\VLV��%\�WKLV�PHWKRG
ZH� LGHQWLILHG� VHYHQ� PDLQ� DUHDV� RI� SHU�
FHLYHG� SUREOHPV� DQG� HLJKW� W\SHV� RI� UH�
VSRQVH�WR�FRSLQJ�
7KH�UDQJH�RI�SUREOHPV�SRLQWV�WR�WKH�ODVW�

LQJ�LQIOXHQFH�RI�WKH�IDPLO\��EXW�DOVR�WR�WKH
SDUWLFXODU�LPSRUWDQFH�RI�SHHU�UHODWLRQVKLSV
DW� WKLV�DJH��RI� WKH�HIIHFW�RI�GHYHORSPHQWDO
IDFWRUV���SHUFHLYHG�FKDQJHV��ERWK�SRVLWLYH�
O\� DQG� QHJDWLYHO\� HYDOXDWHG��� DQG� RI� WKH
LQFUHDVLQJ� RFFXUUHQFH� RI� SUREOHPV� DQG
VHQVLWLYLW\� WRZDUGV� WKHP� DW� WKH� EHJLQQLQJ
RI� DGROHVFHQFH�� $Q� H[FHSWLRQ� WR� WKLV� DUH
SUREOHPV�ZLWK� DFDGHPLF� DFKLHYHPHQW� DQG
ZLWK� LQGLYLGXDOV
�DELOLWLHV� �� LW� LV�SUHGLFWHG�
KRZHYHU�� WKDW� WKHVH� DUH� PRVWO\� EDVHG� RQ
WKH� UHDFWLRQV� RI� WKH� VRFLDO� HQYLURQPHQW�
ZKLFK�LV�UHODWLYHO\�VWDEOH��DQG�WKDW�SDVVLQJ
IURP�JUDGH���WR�JUDGH���LV�QRW�D�SHULRG�WKDW
ZRXOG� EULQJ� VSHFLILF� QHZ� GHPDQGV� �VXFK
DV� DGDSWLQJ� WR� VWXG\LQJ� DW� VHFRQGDU\
VFKRRO��
7KH�DUHD�RI�WKH�SUREOHPV�DQG�WKHLU�HYDOX�

DWLRQ� DOVR� UHSUHVHQW� D� VLJQLILFDQW� GHWHUPL�
QDQW�IRU�FRSLQJ�PRWLYHV��ZKLFK�LV�ZK\�LW�LV
LPSRUWDQW� WR� ORRN� DW� WKH� SUREOHPV� DQG
PRWLYHV� WKDW� DUH� VSHFLILF� IRU� WKH� JLYHQ
SHULRG��3UREOHPV�ZLWK�PDLQWDLQLQJ��SHUVR�
QDO� VSDFH�� VHHP� WR�EH�D�FDWHJRU\�RI�HVSH�
FLDO� LPSRUWDQFH� GXULQJ� WKLV� SHULRG�� 7KLV
EURDG� FDWHJRU\� LQFOXGHV� WKH� QHHG� IRU� DX�
WRQRP\�� EDODQFHG� E\� WDNLQJ� LQWR� DFFRXQW
WKH� GHPDQGV� DQG� FKDUDFWHU� RI� VRFLDO� UHOD�
WLRQVKLSV� �VHH� H�J��� 6NLQQHU�� :HOOERUQ� �
PRWLYHV�RU�QHHGV� IRU� FRPSHWHQFH�� DXWRQR�
P\�DQG� UHODWLYLW\���:LWK� WKH�\RXQJHU�DGR�
OHVFHQWV� IURP� RXU� JURXS� LW� ZDV� PRUH
FORVHO\� OLQNHG� WR� DFDGHPLF� GHPDQGV�� ODWHU
RQ� WKLV� FRQQHFWLRQ� ZHDNHQV� EXW� EHFRPHV
PRUH� SURQRXQFHG� ZLWKLQ� IDPLO\� UHODWLRQ�
VKLSV�
)RU� FRSLQJ� UHVSRQVHV� WZR� DOWHUQDWLYH

PRGHOV� DUH� SURSRVHG�� 7KH� EDVLV� IRU� FUH�

DWLQJ� D� PRUH� GHWDLOHG� PRGHO� LV�� PRVW� LP�
SRUWDQWO\�� DQ� LGHQWLILHG� IDFWRU� VWUXFWXUH�
7KLV� PRGHO� FRQVLVWV� RI� VHYHQ� VSHFLILF� UH�
VSRQVH�W\SHV�DQG�WKH�UHODWLRQVKLSV�EHWZHHQ
WKHP��7KHUH�LV�D�VXEWOH�GLVWLQFWLRQ�EHWZHHQ
GLVHQJDJHPHQW� DQG� DYRLGDQW� ZD\V� RI� UH�
VSRQGLQJ� �� LW� FRQVLVWV� RI� WKH� GLIIHUHQFHV
EHWZHHQ� KLGLQJ� WKH� SUREOHP�� KLGLQJ� WKH
UHDFWLRQ�� DQG� JHQHUDO� GLVSOD\V� RI� VRFLDO
LVRODWLRQ��7KH�FKDQJHV� WKDW�RFFXU�EHWZHHQ
HDUO\�DQG�PLG�DGROHVFHQFH�DUH�FKDUDFWHULV�
WLF�RI�WKH�FKDQJLQJ�W\SHV�RI�DYRLGDQFH���WKH
RULJLQDO�KLGLQJ�UHVSRQVH�DFTXLUHV�WKH�PRUH
JHQHUDO� IHDWXUHV�RI�KLGLQJ�SUREOHPV� WKHP�
VHOYHV�RU�PRUH�JHQHUDO�VRFLDO�LVRODWLRQ��,W�LV
SRVVLEOH� WKDW� WKH� LQFUHDVH� LQ� DYRLGDQFH� LV
GXH� WR� D� FRPPXQLFDWLRQ� EDUULHU� UHJDUGLQJ
WKH� DFWXDO� SUREOHPV�� $SDUW� IURP� RQH� H[�
FHSWLRQ�ZH�IRXQG�DQ�LQFUHDVH�LQ�WKH�LQWHQ�
VLW\� RI� DOO� RWKHU� FRSLQJ� UHVSRQVHV� �ZH
DVVXPH� WKH� UHODWLRQVKLS� ZLWK� KLJKHU� LQFL�
GHQFH� DQG� DSSUDLVDO� RI� WKH� LPSRUWDQFH� RI
SUREOHPV��� 7KH� VWUXFWXUH� RI� PXWXDO� UHOD�
WLRQVKLSV� EHWZHHQ� FRSLQJ� UHVSRQVHV� DS�
SHDUV�FRQVWDQW��$�VWURQJ�IDFWRU�RI�FRPSOH[
FRSLQJ� LQFOXGHV� WKH� VWUDWHJ\� RI� SDVVLYH
FRQIRUPLW\� DQG� UHLQWHUSUHWDWLRQ�� DQG� WKH
SURWHFWLRQ� RI� WKH� SHUVRQ
V� PHDQV� RI� FRS�
LQJ�� DQG� LW� LV� QDUURZO\� DVVRFLDWHG� ZLWK
LQIRUPDWLRQ� VHHNLQJ�� $VVHUWLYH� FRQIURQWD�
WLRQDO�VROYLQJ�DSSHDUV�DV� WKH�PRVW�VWDEOH��
WKHUH� LV� QHLWKHU� JURZWK� QRU� GHFOLQH� KHUH�
7KH� IDFW� WKDW� VRFLDO� FRQILGHQFH� DQG� FRQ�
IURQWDWLRQDO� VW\OH� DUH� IDFWRUV� RI� GHILQLQJ
VRFLDO� SRVLWLRQ�� DV� GHPRQVWUDWHG� LQ� RXU
HDUOLHU� ZRUN�� PD\� SOD\� D� UROH� KHUH
�.RKRXWHN�� -H�HN�� 0DUH{�� ������� 7KLV� LV
DOVR� WKH� FDVH� IRU� FRPSOH[� FRSLQJ�� ZKHUH
WKH�QRWLFHDEOH�LQIOXHQFH�RI�VRFLDO�GHVLUDELO�
LW\� FDQ� EH� DSSOLHG�� 7KH� �ORVV� RI� FRQWURO�
IDFWRU� LV� QRW� FRQVLGHUHG� WR� EH� D� FRSLQJ
UHVSRQVH��WKRXJK�LW� LV�DQ�LPSRUWDQW�LQGLFD�
WRU� RI� WKH� HYDOXDWLRQ� RI�PRWLYDWLRQDO� UHOH�
YDQFH� RI� WKH� SUREOHP� �6PLWK�� /D]DUXV�
������ DQG� LV� DVVRFLDWHG� ZLWK� VSHFLILF� DS�

678',$�36<&+2/2*,&$��������������� ���



SURDFKHV� �� WKHUH� LV� DQ�REYLRXV� DVVRFLDWLRQ
ZLWK�GHIOHFWLRQ�RI� WKH�SUREOHP�DQG�ZLWK�D
FRQIURQWDWLRQDO� DSSURDFK�� ,WV� FRJQLWLYH
GLPHQVLRQ� �UXPLQDWLRQ�� LV� PDUNHGO\� DVVR�
FLDWHG�ZLWK� DJH� LQ� WKH� VHDUFK� IRU� LQIRUPD�
WLRQ��VHH�0DUH{��������
7KH�DOWHUQDWLYH�PRGHO�FRQWDLQV�IRXU�JHQ�

HUDO� GLPHQVLRQV� �� WKH� IDFWRUV� RI� VHYHUDO
W\SHV�RI�GLVHQJDJHPHQW�DQG�DYRLGDQFH��RI
VRFLDO� FRSLQJ� DQG� RI� DFWLYH� VROYLQJ� DUH
DJDLQ� VXSSOHPHQWHG� ZLWK� �PDO�FRSLQJ�� �
ORVV� RI� FRQWURO�� ,Q� WKLV� PRGHO� WKH� GLVHQ�
JDJHPHQW� IDFWRU� LQFOXGHV� DOO� DVSHFWV� FRQ�
WDLQHG�LQ�WKH�PRUH�GHWDLOHG�PRGHO�VXFK�DV�D
KLGLQJ�UHVSRQVH��KLGLQJ�RI�WKH�SUREOHP�DQG
VRFLDO� LVRODWLRQ��7KH� IDFWRU�RI� DFWLYH� VROY�
LQJ� LQYROYHV� RXWHU� DQG� LQQHU� DFWLYLWLHV
�H�J��� RULHQWHG� WRZDUGV� HPRWLRQ� DQG� WKH
FRJQLWLYH� UHVWUXFWXULQJ� RI� WKH� VLWXDWLRQ��
WKH� IDFWRU� RI� VRFLDO� FRSLQJ� LV� DVVRFLDWHG
ZLWK� WKH� ODFN�RI�EDUULHUV� LQ� VRFLDO�FRQWDFW�
,W� FRUUHODWHV�SRVLWLYHO\�ZLWK�DFWLYH� VROYLQJ
DQG�QHJDWLYHO\�ZLWK�SUREOHP�GHIOHFWLRQ�� ,W
LV� EHOLHYHG� WKDW� WKHUH� LV� VXSSRUW� IRU� FRP�
PXQLFDWLRQ�DSSURDFKHV�WR�FRSLQJ�DQG�IRU�D
IRUPXODWHG� K\SRWKHVLV� RQ� FRPPXQLFDWLYH
EDUULHUV� DV� HOHPHQWV� LQ� WKH� JURZWK� RI
DYRLGDQFH�
7KH� VHSDUDWH� LWHPV� LQ� WKLV�PRGHO� DUH� RI�

WHQ��KRZHYHU��VDWXUDWHG�ZLWK�VHYHUDO�IDFWRUV
�� VRPH� ZLWK� VSHFLILF� IHDWXUHV� RI� EHKDYLRU
�HVSHFLDOO\� LQ� WKH� DUHD� RI� SDVVLYH� DFFRP�
PRGDWLRQ� DQG� GHIOHFWLRQ�� FDQ� EH� SDUW� RI
SDUWLFXODU� VWUDWHJLHV� DQG� VW\OHV� RI� FRSLQJ�
7KXV�� WKH� EURDG� GLPHQVLRQV� FDQQRW� WKHUH�
IRUH� EH� FOHDUO\� GHILQHG� DV� VFDOHV�� 7KLV� LV
FHUWDLQO\� WKH� FDVH� ZLWK� LWHPV� UHIOHFWLQJ
HPRWLRQV� �SDUW� RI� DFWLYH� DSSURDFKHV� DQG
GHIOHFWLRQ���DQG�ZLWK�WKH�ORVV�RI�FRQWURO�LQ
DOO� WKUHH� PDLQ� GLPHQVLRQV�� ,W� LV� WKHUHIRUH
SRVVLEOH�WKDW�WKLV�ORVV�RI�FRQWURO�UHSUHVHQWV
ERWK�WKH�W\SH�RI�UHVSRQVH�DQG�WKH�UHVXOW�RI
WKH� XQVXFFHVVIXO� SURFHVV� RI� FRSLQJ�� DQG
DOVR�WKH�PRWLYH�IRU�GLVWLQFW�ZD\V�RI�EHKDY�
LRU�

7KH�FKDQJHV�WKDW�RFFXU�EHWZHHQ����WR���
\HDUV� RI� DJH� PDQLIHVW� WKHPVHOYHV� LQ� WKH
VHSDUDWH� LWHPV� ZLWKLQ� WKLV� YDULDQW� RI� WKH
PRGHO��7KH�FRQQHFWLRQ�EHWZHHQ�WKH�GLPHQ�
VLRQV� ZHDNHQV� DQG� GLVFUHWH� VWUDWHJLHV
HPHUJH��H�J���DVVHUWLYH�FRQIURQWDWLRQ�ZLWK�
LQ�WKH�GLPHQVLRQ�RI�DFWLYLW\�DQG�H[SUHVVLRQ
RI� IHHOLQJV� DQG� WKRXJKWV� LQ� D� FRQWH[W� RI
VRFLDO�ZD\�RI�FRSLQJ��
%RWK� DSSURDFKHV� �� WKH� LGHQWLILFDWLRQ� RI

JHQHUDO�GLPHQVLRQ�DQG�WKH�LGHQWLILFDWLRQ�RI
VSHFLILF� VWUDWHJLHV� �� KDYH� WKHRUHWLFDO� VXS�
SRUW�DQG�VSHFLILF�FRQVHTXHQFHV�IRU�DSSOLFD�
WLRQ�� 7KH� LGHQWLILFDWLRQ� RI� VSHFLILF� VWUDWH�
JLHV�DQG�VWDJHV�RI�FRSLQJ�SURFHVVHV�FDQ�EH
DSSOLHG�� IRU� H[DPSOH�� LI� WKH� DLP� LV� D� GH�
WDLOHG�DQDO\VLV�RI�EHKDYLRU�DQG�VXEVHTXHQW
LQWHUYHQWLRQ� LQ� FULWLFDO� SRLQWV� RI� EHKDYLRU�
$�0��1H]X�HW�DO�� �������SURFHHGHG� LQ� WKLV
GLUHFWLRQ�ZLWK� D� WUDQVDFWLRQDO� DSSURDFK� LQ
WKH�FRQFHSW�RI�D�WUDLQLQJ�SURJUDP�IRU�UHLQ�
IRUFHPHQW� RI� SUREOHP�VROYLQJ� VNLOOV� LQ
FDQFHU� SDWLHQWV�� (��.DUDIIRYÂ� �������� WRR�
DGRSWHG� WKLV�DSSURDFK�ZKHQ�ZRUNLQJ�ZLWK
SK\VLFDOO\� GLVDEOHG� DGROHVFHQWV�� 7KH� JHQ�
HUDO�GLPHQVLRQ��ZLWK�D�VWUXFWXUH�DQDORJRXV
WR�RXU�PRGHO�� LV� LQFOXGHG�� IRU�H[DPSOH�� LQ
WKH�6316�TXHVWLRQQDLUH�E\�0��)UDQNRYVNÞ
DQG�)��%DXPJDUWQHU���������,Q�RXU�SUHVHQW
VWXG\� WKH� PRUH� GHWDLOHG� UHVXOWV� SHUWDLQLQJ
WR� WKH� GHYHORSPHQW� RI� FRSLQJ� UHVRXUFHV
ZHUH� DFTXLUHG� ZKHQ� ZRUNLQJ� ZLWK� WKH
PRUH�GHWDLOHG� DOWHUQDWLYH�PRGHO�RI� FRSLQJ
UHVRXUFHV��)XUWKHU�VWXGLHV�ZLOO�FRPSDUH�WKH
WZR�PRGHOV�ZLWKLQ�WKH�FRQWH[W�RI�SDUWLFXODU
VROYLQJ� LQ� FRQQHFWLRQ� ZLWK� WKH� VW\OHV� DQG
VWUDWHJLHV�RI�FRSLQJ��:H�DVVXPH�WKDW�ZKHQ
FRPSDULQJ� JHQHUDO� FKDUDFWHULVWLFV� WKDW
PDQLIHVW� WKHPVHOYHV� LQ� WKH�VW\OH�RI�FRSLQJ
�H�J��� DWWDFKPHQW� VW\OH� RU� RFFXUUHQFH� RI
GHSUHVVLRQ�� WKH� PRGHO� RI� JHQHUDO� GLPHQ�
VLRQV� RI� FRSLQJ�ZLOO� EH�PRUH� VXLWDEOH�� E\
FRQWUDVW�� ZKHQ� GHDOLQJ� ZLWK� WKH� UROH� RI
FRSLQJ� VWUDWHJLHV� LQ� WKH� FRQWH[W� RI� VRFLDO
DGDSWDWLRQ��SUREOHP�DQG�ULVN�WDNLQJ�EHKDY�
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LRU��LW�PD\�EH�PRUH�XVHIXO�WR�IROORZ�D�PRG�
HO� RI� SDUWLFXODU� SKHQRPHQRORJLFDOO\� FRQ�
FHLYHG�VWUDWHJLHV�
5HFHLYHG�1RYHPEHU���������

5()(5(1&(6
$<(56�� 7�6��� 6$1'/(5�� ,�1��� 7:2+(<�� -�/�

�������&RQFHSWXDOL]DWLRQ��DQG��PHDVXUHPHQW�RI�FRS�
LQJ� LQ� FKLOGUHQ� DQG�DGROHVFHQWV�� ,Q��7�+��2OOHQGLFN�
5�-�� 3ULQ]� �(GV���� $GYDQFHV� LQ� FOLQLFDO� FKLOG
SV\FKRORJ\�� ���� �SS�� ���������� 1HZ� <RUN�� 3OHQXP
3UHVV�
&203$6�� %�(��� ������ &RSLQJ� ZLWK� VWUHVV� GXULQJ

FKLOGKRRG� DQG� DGROHVFHQFH��3V\FKRORJLFDO� %XOOHWLQ�
����������������
&203$6��%�(���&21125�60,7+��-�.���6$/7=�

0$1�� +��� +$5',1*� 7+206(1�� $��� :$'6�
:257+�� 0�(��� ������ &RSLQJ� ZLWK� VWUHVV� GXULQJ
FKLOGKRRG�DQG�DGROHVFHQFH��3UREOHPV��SURJUHVV��DQG
SRWHQWLDO� LQ� WKHRU\�DQG� UHVHDUFK��3V\FKRORJLFDO�%XO�
OHWLQ�����������������
©¢3�� -��� 0$5(l�� -��� ������3V\FKRORJLH� SUR� XÉL�

WHOH��3UDKD��3RUWÂO�
)5$1.296.¾��0���%$80*$571(5��)��������

9ÞYLQ� D� NRQ{WUXNFLD� PHWRGLN\� VNÛPDQLD� VWUDWÊJLÎ
VSUÂYDQLD� Y� QÂURÉQÞFK� VLWXÂFLDFK� �'RWD]QÎN� 6316��
,Q��/��/RYD{��-��9ÞURVW��(GV����6WUDWÊJLH�VSUÂYDQLD�Y
QÂURÉQÞFK��LYRWQÞFK�VLWXÂFLÂFK��SS����������.R{LFH�
6Y»�6$9�
)5<'(1%(5*��(��� ������/HDUQLQJ� WR� FRSH��'H�

YHORSLQJ� DV� D� SHUVRQ� LQ� FRPSOH[� VRFLHWLHV�� 1HZ
<RUN��2[IRUG�8QLYHUVLW\�3UHVV�
+2%)2//�� 6�(��� ������ 6RFLDO� DQG� SV\FKRVRFLDO

UHVRXUFHV� DQG� DGDSWDWLRQ�� 5HYLHZ� RI� *HQHUDO
3V\FKRORJ\����������������
.$5$))29¢�� (��� ������ 6WUDWÊJLH� ]YOÂGDQLD� X

GRVSLHYDMÛFLFK�V� WHOHVQÞP�SRVWLKQXWÎP��3V\FKROÔJLD
D�3DWRSV\FKROÔJLD�GLH~D~D�����������������
.2+287(.�� 7��� -(p(.�� 6��� 0$5(l�� -��� �����

2WÂ]N\� � Y]WDKX� �VW\OX� �]YOÂGÂQÎ� �]ÂWÍ�H� �PODG{ÎPL
DGROHVFHQW\� �D� �MHMLFK� �VRFLÂOQÎ� �SR]LFH� �YH� �{NROQÎ
WÙÎGÍ�� ,Q�� 0�� %ODWQÞ�� '�� 9RERÙLO�� 3�� .YÍWRQ�� 0�
-HOÎQHN�� 9�� 6RERWNRYÂ� �(GV���� 6RFLÂOQÎ� SURFHV\� D
RVREQRVW� � ����� � ��SS�� ����������� �%UQR�� �3V»� �$9
©5�
.8+/�� -��� ������ 0RWLYDWLRQ� XQG� 3HUV×QOLFKNHLW�

,QWHUDNWLRQHQ� SV\FKLVFKHU� 6\VWHPH�� *×WWLQJHQ�� +R�
JUHIH�
/$=$586�� 5�6��� )2/.0$1�� 6��� ������ 6WUHVV�

DSSUDLVDO�DQG�FRSLQJ��1HZ�<RUN��6SULQJHU�

/$=$586��5�6���������6WUHVV�DQG�HPRWLRQ��$�QHZ
V\QWKHVLV��/RQGRQ��)UHH�$VVRFLDWLRQ�%RRNV�
/$=$586��5�6��� ������ 7KHRU\�EDVHG� VWUHVV�PHD�

VXUHPHQW��3V\FKRORJLFDO�,QTXLU\����������
/(51(5�� 5�0��� ������ $GROHVFHQW� PDWXUDWLRQDO

FKDQJHV� DQG� SV\FKRVRFLDO� GHYHORSPHQW�� '\QDPLF
LQWHUQDWLRQDO� SHUVSHFWLYH�� -RXUQDO� RI� <RXWK� DQG
$GROHVFHQFH�����������������
0$&(.��3���26(&.¢��/��� ������7KH� LPSRUWDQFH

RI� DGROHVFHQWV
� VHOYHV�� 'HYHORSPHQW�� FRQWH[W� DQG
W\SRORJ\��3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV�����
�������������
0$&(.��3���������$GROHVFHQFH��3UDKD��3RUWÂO�
0$5(l�� -��� ������ 3RVWWUDXPDWLFNÞ� UR]YRM�� 1RYÊ

SRKOHG\�� QRYÊ� WHRULH� D� PRGHO\�� ©HVNRVORYHQVNÂ
3V\FKRORJLH�����������������
1(=8�� $�0��� 1(=8�� &+�0��� )5,('0$1�� 6�+��

+2876��3�6���������+HOSLQJ�FDQFHU�SDWLHQWV�FRSH��$
SUREOHP�VROYLQJ�DSSURDFK��:DVKLQJWRQ��'&��$PHUL�
FDQ�3V\FKRORJLFDO�$VVRFLDWLRQ�
12$&.��3���������7KH�ZKHUH�DQG�ZKDW�RI� OHLVXUH

WLPH�LQ�PLGGOH�DGROHVFHQFH��3RVWHU�DW� WKH�9WK�(XUR�
SHDQ� &RQIHUHQFH� RQ� 'HYHORSPHQWDO� 3V\FKRORJ\�
6HYLOOH������
3/$1&+(5(/��%���%2/2*1,1,��0���+$/)21�

2��� ������ &RSLQJ� VWUDWHJLHV� LQ� HDUO\� DQG� PLG�
DGROHVFHQFH��'LIIHUHQFHV� DFFRUGLQJ� WR� DJH� DQG� JHQ�
GHU�LQ�D�FRPPXQLW\�VDPSOH��(XURSHDQ�3V\FKRORJLVW�
��������������
58'2/3+��.�'���'(11,1*��0�'���:(,6=��-�5��

������'HWHUPLQDQWV� DQG� FRQVHTXHQFHV� RI� FKLOGUHQ
V
FRSLQJ�LQ�PHGLFDO�VHWWLQJ��&RQFHSWXDOL]DWLRQ��UHYLHZ
DQG�FULWLTXH��3V\FKRORJLFDO�%XOOHWLQ���������������
6(,))*(�.5(1.(�� ,��� ������ 6WUHVV�� FRSLQJ�� DQG

UHODWLRQVKLSV� LQ� DGROHVFHQFH�� 0DKZDK�� 1-�� /DZ�
UHQFH�(UOEDXP�
6(/7=(5��9�&���������7KH�SV\FKRVRFLDO�ZRUOGV�RI

WKH�DGROHVFHQW��1HZ�<RUN��-RKQ�:LOH\�DQG�6RQV�
6(/<(�� +��� ������ 7KH� VWUHVV� RI� OLIH�� 1HZ� <RUN�

0F*UDZ�+LOO�
60,7+�� &�$��� /$=$586�� 5�6��� ������ (PRWLRQ

DQG� DGDSWDWLRQ�� ,Q�� /�$�� 3HUYLQ� �(G����+DQGERRN� RI
SHUVRQDOLW\�� 7KHRU\� DQG� UHVHDUFK� �SS�� ���������
1HZ�<RUN��*XLOIRUG�3UHVV�
67$1721��$�/���)5$1=��5��� ������)RFXVLQJ�RQ

HPRWLRQ�� $Q� DGDSWLYH� FRSLQJ� VWUDWHJ\"� ,Q�� &�5�
6Q\GHU� �(G���� &RSLQJ�� 7KH� SV\FKRORJ\� RI� ZKDW
ZRUNV��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�
:,//6�� 7�$��� 6$1'<�� -�1��� 6+,1$5�� 2��� �����

&ORQLQJHU
V�FRQVWUXFWV�UHODWHG�WR�VXEVWDQFH�XVH�OHYHO
DQG� SUREOHPV� LQ� ODWH� DGROHVFHQFH�� $� PHGLDWLRQDO
PRGHO� EDVHG� RQ� VHOI�FRQWURO� DQG� FRSLQJ� PRWLYHV�
([SHULPHQWDO� DQG� &OLQLFDO� 3V\FKRSKDUPDFRORJ\�� ��
�����������
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6RXKUQ��9ÞYRMRYÍ�SV\FKRORJLFNÞ�YÞ]NXP�]YOÂGÂQÎ�]ÂWÍ�H�SÙHGSRNOÂGÂ�QHMHQ�VOHGRYÂQÎ�NYDQWLWD�
WLYQÎFK�]PÍQ�Y�SRX�ÎYÂQÎ�LQGLYLGXÂOQÎFK�VWUDWHJLÎ�QHER�YÞVN\WX�UÚ]QÞFK�W\SÚ�UHDNFÎ�QD�SUREOÊP�
DOH�WDNÊ�VOHGRYÂQÎ�]PÍQ�YH�VWUXNWXÙH�]YOÂGÂQÎ��6WXGLH�VH�SURWR�]DPÍÙXMH�QD�VWUXNWXUX�]YOÂGÂQÎ�D
MHMÎ� ]PÍQ\� EÍKHP� DGROHVFHQFH�� D� WR� ]� WUDQVDNÉQÎ� SHUVSHNWLY\�� W�� M�� V� SÙLKOÊGQXWÎP� N� Y]ÂMHPQÊ
]ÂYLVORVWL� PH]L� VWUHVHP� D� ]YOÂGÂQÎP�� =PÍQ\�� N� QLP�� QD� LQGLYLGXÂOQÎ� ÛURYQL� YH� ]SÚVREHFK
]YOÂGÂQÎ�]ÂWÍ�H�Y�DGROHVFHQFL�GRFKÂ]Î��MVRX�]DFK\FHQ\�]ÉÂVWL�SURVWÙHGQLFWYÎP�IDNWRUÚ�RGYR]HQÞFK
]�{LURNÊ�SDOHW\�SUREOÊPÚ�D�UHDNFÎ�QD�QÍ�D�]ÉÂVWL�SURVWÙHGQLFWYÎP�VWUXNWXUQÎFK�PRGHOÚ�SUREOÊPÚ�D
UHDNFÎ�QD�QÍ�YH�GYRX�YÍNRYÞFK�VNXSLQÂFK��'DWD�SRFKÂ]HMÎ�RG�����WÙLQÂFWLOHWÞFK�D�����SDWQÂFWL�
OHWÞFK�DGROHVFHQWÚ�ORQJLWXGLQÂOQÍ�VOHGRYDQÞFK�Y�UÂPFL�ÉHVNÊ�VWXGLH�(/63$&�


