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(IIHFWV� RI� 6WDWLRQDU\�&\FOLQJ� RQ� 6SDVWLFLW\� DQG�5DQJH� RI�0RWLRQ� LQ�

&KLOGUHQ�ZLWK�'LSOHJLF�&HUHEUDO�3DOV\��$�4XDVL�,QWHUYHQWLRQDO�6WXG\ 

+DIL]D�0XULDP�*KDQL���0DULD�5D]]DT���1DEHHOD�6DIGDU���%LODO�8PHU���)DWLPD�7DULT� 

$%675$&7� 
%DFNJURXQG��/LWHUDWXUH�VKRZV�WKDW�FHUHEUDO�SDOV\�EHFRPHV�FKDOOHQJLQJ�GLVDELOLW\�ZLWK�WKH�SDVVDJH�RI�
WLPH��9DULRXV�WUHDWPHQW�SURWRFROV�DUH�XVHG�WR�WUHDW�EDODQFH�DQG�FRRUGLQDWLRQ�SUREOHPV�GXULQJ�UHKDELOLWDWLRQ�
SURJUDPV�KRZHYHU�HIIHFWLYH�WHFKQLTXHV�DUH�VWLOO�QHHGHG�WR�DGGUHVV�VSDVWLFLW\�DQG�OLPLWHG�UDQJH�RI�PRWLRQ�� 
2EMHFWLYHV�� 7R� GHWHUPLQH� WKH� HIIHFWV� RI� VWDWLRQDU\� F\FOLQJ� RQ� VSDVWLFLW\� DQG� UDQJH� RI� PRWLRQ� LQ�
GLSOHJLF�FHUHEUDO�SDOV\�FKLOGUHQ�� 
0HWKRGV�� $Q� LQWHUYHQWLRQDO� VWXG\� GHVLJQ� �4XDVL� VWXG\� GHVLJQ�� ZDV� FRQGXFWHG� LQ� 5LVLQJ� 6XQ�
0XJKDOSXUD�EUDQFK�DQG�&RPSDVV�6FKRROV�IRU�6SHFLDO�(GXFDWLRQ�/DKRUH�LQ���PRQWKV�IURP�)HE������WR�$XJ�
������DIWHU�DSSURYDO�RI�V\QRSVLV����FKLOGUHQ�ZLWK�6SDVWLF�'LSOHJLF�&HUHEUDO�3DOV\�PHHWLQJ�LQFOXVLRQ�FULWHULD�
ZHUH� HQUROOHG� LQ� WKH� VWXG\�� 6DPSOH� VL]H�ZDV� HVWLPDWHG� XVLQJ� IRUPXOD� IRU� 6DPSOH� 6L]H� GHWHUPLQDWLRQ� LQ�
KHDOWK�VWXGLHV�YHUVLRQ��������:+2��7KH�VWDWLF�ELF\FOH�ZDV�XVHG�DV�DQ�LQWHUYHQWLRQ�WRRO��7ZR�UHDGLQJV�ZHUH�
WDNHQ�EHIRUH�DQG�DIWHU�WUHDWPHQW��7KH�GDWD�ZDV�DQDO\]HG�E\�XVLQJ�,%0�6366�����4XDOLWDWLYH�YDULDEOHV�DJH��
ZHLJKW�� JHQGHU� DQG� KHLJKW� ZHUH� H[SUHVVHG� DV� SHUFHQWDJHV�� $V� WKH� GDWD� IRXQG� ZDV� SDUDPHWULF� ZLWK� D�
KRPRJHQRXV� LPSUHVVLRQ�� SDLUHG� VDPSOH� W� WHVW� ZDV� XVHG� WR� FRPSDUH� PHDQ� VFRUH� DW� SUH-SRVW� OHYHOV� IRU�
DVKZRUWK� VFDOH� DQG� UDQJH� RI� PRWLRQ� DW� NQHH� DQG� DQNOH� MRLQWV�� $� S� YDOXH� OHVV� WKDQ� ����� ZHUH� WDNHQ� DV�
VLJQLILFDQW��$VKZURWK�6FDOH�ZDV�XVHG�IRU�VSDVWLFLW\�DQG�IRU�5DQJH�RI�0RWLRQ�JRQLRPHWHU�ZDV�XVHG� 
5HVXOWV��7KH�SDLUHG�VDPSOH�VWDWLVWLFV�RI�SUH-SRVW�WHVWLQJ�RI�$VKZRUWK�6FDOH�6FRUH�IRU�FDOI�PXVFOHV��0 �
������6' ��������ZKLOH�IRU�KDPVWULQJ�PXVFOHV��0 ������6' �������ZLWK�WKH�VLJQLILFDQW�S�YDOXH�������.QHH�
DQG�DQNOH�UDQJH�ZDV��0 ������6' �������DQG��0 ������6' �������UHVSHFWLYHO\��ZLWK�D�VLJQLILFDQW�S�YDOXH�
�����IRU�ERWK� 
&RQFOXVLRQ�� ,W� LV�FRQFOXGHG� WKDW�VWDWLRQDU\�F\FOLQJ�KDV�VLJQLILFDQW� UROH� LQ�GHFUHDVLQJ�VSDVWLFLW\�DQG�
LQFUHDVLQJ�UDQJH�RI�PRWLRQ�LQ�FKLOGUHQ�ZLWK�GLSOHJLF�VSDVWLF�FHUHEUDO�SDOV\ 
.H\�ZRUGV��$VKZRU WK�6FDOH��'LSOHJLF�6SDVWLF�&HUHEUDO�3DOV\��3K\VLFDO�7KHUDS\��6WDWLRQDU\�&\FOLQJ� 

'2,��KWWSV���GRL�RUJ����������IXMUV�Y�L������ 

,QWURGXFWLRQ� 

������&HUHEUDO�SDOV\�LV�FDWHJRUL]HG�DV�D�JURXS�RI�QRQ-
SURJUHVVLYH� GDPDJH� WR� LPPDWXUH� EUDLQ� OHDGLQJ� WR�
PRYHPHQW� DQG� SRVWXUH� GLVRUGHUV� UHVXOWLQJ� LQ�
DFWLYLW\� OLPLWDWLRQ����� ,W� LV� FKDUDFWHUL]HG� E\�
LPSDLUPHQW� LQ� SHUFHSWLRQ�� VHQVDWLRQ��
FRPPXQLFDWLRQ�� FRJQLWLRQ�� EHKDYLRU� DQG� YDULRXV�
PXVFXORVNHOHWDO� GLVRUGHUV�� ,Q� (XURSHDQ� FRXQWULHV��
WKH�LQFLGHQFH�LV�DV�KLJK�DV��-�������OLYH�ELUWKV�DQG�
DPRQJ� WKLV�����LV�GXH� WR� ORZ�ZHLJKW�DQG�SUHWHUP�
EDELHV����� 
������$� VWXG\� FRQGXFWHG� LQ� 3DNLVWDQ�� UHJDUGLQJ�
SUHYDOHQFH� RI� &3� FKLOGUHQ� YLVLWLQJ� SK\VLRWKHUDS\�
FHQWHU�VKRZHG���-������GLDJQRVHG�ZLWK�V\PSWRPV�
RI�GLVWXUEHG�WRQH��SRVWXUH�DQG�ORFRPRWLRQ��7KHUH�LV�
QR� VLQJOH� VSHFLILF� FDXVH� RI� FRQVWHOODWLRQ� RI�

V\PSWRPV� NQRZQ� DV� &3�� 0RVW� LPSRUWDQW� IDFWRUV�
PD\� LQFOXGH� ELUWK� DVSK\[LD� �WKDW� LV� KDYLQJ� KLVWRU\�
RI�ODWH�FU\�IRU�!���PLQXWHV�DIWHU�ELUWK���ELUWK�WUDXPD��
GUXJ� DEXVH�� DQG� PDWHUQDO� LQIHFWLRQV�� SUHPDWXULW\�
DQG�LQWUDFUDQLDO�LQIHFWLRQV��7KH�PRVW�FRPPRQ�W\SH�
RI�&3�LV�6SDVWLF�&HUHEUDO�3DOV\��ZKLFK�LV�LQ�DOPRVW�
���� RI� WKH� WRWDO� FDVHV�� LQFOXGLQJ� LQ� TXDGULSOHJLF�
�������KHPLSOHJLF��������DQG�GLSOHJLF�������� 
������&KLOGUHQ�ZLWK�FHUHEUDO�SDOV\�VKRZ�ORZ�OHYHO�RI�
SK\VLFDO� ILWQHVV�� $VVRFLDWHG� LPSDLUPHQWV� WKDW� DUH�
VHHQ� ZLWK� FHUHEUDO� SDOV\� DUH� EDODQFH� LVVXHV��
FRRUGLQDWLRQ�� HQGXUDQFH�� FDUGLRYDVFXODU� FDSDFLW\��
SXOPRQDU\� FDSDFLW\� DQG� RYHUDOO� IXQFWLRQDO� OHYHO�
GHFOLQH�� &OLQLFDO� VSHFLDOLVWV� DQG� RWKHU�
SK\VLRWKHUDSLVWV� DJUHH� WKDW� WR� PDLQWDLQ� PXVFOH�
VWUHQJWK� DQG� FDUGLRSXOPRQDU\� FDSDFLW\� RI� FHUHEUDO�
SDOV\�FKLOGUHQ��LW�LV�LPSRUWDQW�WR�SURYLGH�PD[LPXP�
OHYHO� RI� FLUFXODWLRQ� WR� FKLOGUHQ� IRU� WKHLU� SK\VLFDO�
DFWLYLW\� DQG� IXQFWLRQ�����$OWKRXJK� WKHUH� LV� OLPLWHG�
HYLGHQFH� UHJDUGLQJ� LQWHQVLW\�RI�H[HUFLVH�� VWLOO��QRZ�
D� GD\V�� WRXJK� DQG� DJJUHVVLYH� H[HUFLVH� LV�
GLVFRXUDJHG�LQ�SDWLHQWV�ZLWK�FHUHEUDO�SDOV\��5HFHQW�
VFLHQWLILF� GHEDWH� LV� RQ� WKH�XVH� RI� FDUGLRSXOPRQDU\�
ILWQHVV� IRU� WUHDWPHQW� RI� DIRUHPHQWLRQHG�

$IILOLDWLRQV�� ��� %DNKWDZDU � $PLQ� 0HGLFDO� 	� 'HQWDO�
&ROOHJH�� %DNKWDZDU� $PLQ� FROOHJH� RI� 5HKDELOLWDWLRQ�
6FLHQFHV� 0XOWDQ�� ��� $EDV\Q� 8QLYHUVLW\� ,VODPDEDG�
&DPSXV�� ��� /DKRUH�0HGLFDO�	�'HQWDO�&ROOHJH��/DKRUH��
���0DUV�,QVWLWXWH�RI�+HDOWK�6FLHQFHV�/DKRUH 
&RUUHVSRQGHQFH��'U ��0DU LD�5D]]DT�37 
(PDLO��PDU LD�UD]]DT#DEDV\Q�HGX�SN� 
5HFHLYHG�� 2FWREHU � ��QG� ������ 5HYLVLRQ�� 'HFHPEHU �
��WK��������$FFHSWDQFH��- DQXDU\���WK����� 
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LPSDLUPHQWV�LQ�FHUHEUDO�SDOV\�FKLOGUHQ�����7KHUH�LV�
UXQQLQJ� GHEDWH� WKDW� LI� WKHVH� ILWQHVV� W\SH� H[HUFLVH�
FDQ� SOD\� UROH� LQ� UHGXFLQJ� VSDVWLFLW\� DQG� UDQJH� DV�
ZHOO�� EHFDXVH� WKHVH� WZR� IDFWRUV� DUH� LPSRUWDQW� WR�
ERRVW�IXQFWLRQ���� 
������6WDWLRQDU\�F\FOLQJ�LV�RQH�DIRUHPHQWLRQHG�FDUGLR�
H[HUFLVH�WKDW�PD\�KDYH�LPSDFW�RQ�IXQFWLRQ�RYHUDOO��
6WDWLRQDU\� F\FOLQJ� GRHV� QRW� UHTXLUH� VRSKLVWLFDWHG�
FRRUGLQDWLRQ�DQG�EDODQFH��7KLV�FDQ�HQDEOH�FKLOGUHQ�
WR� ZRUN� RQ� KLJK� GHPDQG� H[HUFLVH� RI� KLJKHU�
LQWHQVLWLHV�EHFDXVH� WKH�HQHUJ\�UHTXLUHG�IRU�EDODQFH�
DQG�FRRUGLQDWLRQ�LV�FXW�RII�����&\FOLQJ�FDQ�LQYROYH�
PXOWLSOH� JURXS� RI� PXVFOH� DW� D� VLQJOH� WLPH�� )RU�
H[DPSOH��SULPDU\�PRYHUV�DQG�DQWDJRQLVWV�RI�DQNOH��
NQHH�DQG�KLS�FDQ�EH�LQYROYHG�DW� WKH�VDPH�WLPH�IRU�
VWUHQJWK� DQG� HQGXUDQFH� WUDLQLQJ����� $OWKRXJK�
FKLOGUHQ� RI� FHUHEUDO� SDOV\� FDQ� LQFRUSRUDWH� F\FOLQJ�
LPPHGLDWHO\� DQG� LQGHSHQGHQWO\�� KRZHYHU�� WKH�
GLIIHUHQFH� FRPHV� LQ� SDWWHUQ� RI� PXVFOH� DFWLYDWLRQ��
7KHUH� PD\� DOVR� EH� GLIIHUHQFH� LQ� MRLQW� PHFKDQLFV�
DQG�SHGDO�SDWWHUQV�DV�FRPSDUHG�WR�WKRVH�ZKR�KDYH�
QRW� FHUHEUDO� SDOV\�� 7KHUH� ZLOO� EH� GLIIHUHQFH� LQ�
UHVSRQVH�� FDUU\LQJ� RXW� DQG� WHUPLQDWLRQ� SDWWHUQ� RI�
FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\� DQG� WKRVH� RI� ZLWKRXW�
FHUHEUDO�SDOV\���� 
������$� VWXG\� WULDO� LQ� ����� RQ� WDVN� VSHFLILF� WUDLQLQJ�
LPSDFWV� DQG� IXQFWLRQDO� HIIHFWV� LQ� FKLOGUHQ� ZLWK�
FHUHEUDO� SDOV\� ZDV� GRQH�ZLWK� F\FOH� DQG� HOOLSWLFDO��
&KLOGUHQ� ERWK� WKH� XQLODWHUDO� DQG� ELODWHUDO�
LPSDLUPHQWV�ZHUH� LQFOXGHG��7KH� LPSURYHPHQW�ZDV�
PHDVXUHG�E\�JDLW�VSHHG�DQG�FDGHQFH� OHQJWK�EHIRUH�
DQG� DIWHU� WKH� FRPSOHWH� VHVVLRQV� RI� F\FOLQJ� RU�
HOOLSWLFDO�� 7KHUH� ZDV� RYHUDOO� LPSURYHPHQW� LQ�
VSHFLILF� PHDVXUHV� VXFK� DV� WRQH� RI� PXVFOHV�� UDQJH�
DQG� IXQFWLRQ�� KRZHYHU�� JDLW� ZDV� QRW� VLJQLILFDQWO\�
GLIIHUHQW��7KLV�ZRXOG�EH�GXH� WR� WKH�GHILFLW�RI�GRVH�
DQG� WUDLQLQJ����� ,Q� ������ FRQGXFWHG� DQ�
H[SHULPHQWDO�VWXG\�FRQFOXGLQJ�WKDW�µ¶5K\WKPLF�DUP�
F\FOLQJ� VXSSUHVVHV� K\SHUDFWLYH� VROHXV� +-UHIOH[�
DPSOLWXGH� DIWHU� VWURNH�¶¶ � +RZHYHU� WKH\� REVHUYHG�
WKDW� WKLV� VXSSUHVVLYH� HIIHFW� LV� PRUH� REYLRXV� LQ�
QHXURORJLFDOO\� LQWDFW� SDUWLFLSDQWV� DQG� LV� JUHDWHU�
ZKHQ� WKH� PRYHPHQW� QXPEHUV� LV� LQFUHDVHG�� 7KH\�
SURSRVHG�WKDW�UK\WKPLF�DUP�F\FOLQJ�PD\�SRWHQWLDOO\�
EH� XVHG� DV� D� UHKDELOLWDWLRQ� WHFKQLTXH� WR� UHGXFH�
H[DJJHUDWHG� UHIOH[HV� VXFK� DV� WKRVH� RFFXUULQJ� LQ�
VSDVWLFLW\������ 
������0DQ\� OLWHUDWXUHV� KDG� VKRZQ� WKH� UHVXOWV� LQ� WKH�
IRUP� RI� SHGDOV� RI� VWDWLRQDU\� F\FOLQJ� XVDJH� DV�
VWUHQJWKHQLQJ� H[HUFLVH� DIWHU� FRQYHQWLRQDO� SK\VLFDO�
WKHUDS\� WUHDWPHQW� WKDW� LW� LQFUHDVHG� ORZHU� OLPE�
PXVFXODU� VWUHQJWK�� ZDONLQJ� DELOLW\�� FDUGLRYDVFXODU�
ILWQHVV�HQGXUDQFH�� H\H-KDQG� FR-RUGLQDWLRQ� DQG�
RYHUDOO� LPSURYHPHQW� LQ� JURVV� PRWRU� IXQFWLRQV� LQ�
VSDVWLF� &3� FKLOGUHQ�� 7KHVH� VWXGLHV� VXJJHVWHG� WKDW�
VWUHQJWKHQLQJ� H[HUFLVHV�� DV� VWDWLRQDU\� F\FOLQJ�� GLG�

QRW�KDYH�QHJDWLYH�HIIHFW�RQ�VSDVWLFLW\�RI�PXVFOHV�LQ�
VSDVWLF�&3�FKLOGUHQ����������5DWLRQDOH�RI�WKLV�VWXG\�
ZDV� WR� ILQG� RXW� VWDWLRQDU\� F\FOLQJ� DV� D� SK\VLFDO�
WKHUDS\�LQWHUYHQWLRQ�DV�DQ�DGGLWLRQDO�WRRO�WR�ZHGJH�
VWDQGLQJ� DQG� PDQXDO� VWUHWFKLQJ� UHKDELOLWDWLRQ� WR�
GHFUHDVH� VSDVWLFLW\� DQG� LQFUHDVH� MRLQW� UDQJH� RI�
PRWLRQ� LQ� VSDVWLF� GLSOHJLF� FHUHEUDO� SDOV\� FKLOGUHQ��
VR� WKDW� &3� FKLOG� FDQ� XVH� WKLV� LQWHUYHQWLRQ� DV� D�
SOD\IXO� DFWLYLW\� DQG� FDQ� PDQDJH� KLPVHOI� KLV�
VSDVWLFLW\�DQG�MRLQW�UDQJH�RI�PRWLRQ�RI�ORZHU�OLPEV�
ZLWKRXW� H[SHULHQFLQJ� DQ\� SDLQ� RI� ZHGJH� VWDQGLQJ�
RU�PDQXDO�VWUHWFKLQJ� 
0HWKRGV� 

������7KLV� VWXG\� ZDV� FDUULHG� RXW� DW� 5LVLQJ� 6XQ�
�0XJKDOSXUD� EUDQFK�� DQG� &RPSDVV� 6FKRROV� IRU�
6SHFLDO�(GXFDWLRQ��/DKRUH�&DQWW��LQ���PRQWKV�IURP�
)HE������WR�$XJ�������7RWDO����FKLOGUHQ�DJHG��-���
\HDUV�ZLWK�6SDVWLF�'LSOHJLF�&HUHEUDO�3DOV\�VFRULQJ�
RQ�$VKZRUWK�6FDOH�RI����������ZHUH�HQUROOHG�LQ�WKH�
VWXG\� E\� FRQYHQLHQW� VDPSOLQJ� WHFKQLTXH�� 6XEMHFWV�
ZLWK�FRPPDQG� IROORZLQJ�SUREOHPV�DQG�VLJQLILFDQW�
ORZHU� OLPE� FRQWUDFWXUHV� ZHUH� H[FOXGHG�� 6DPSOH�
VL]H�ZDV�FDOFXODWHG�E\�XVLQJ�IRUPXOD 

   
������ZKHUH� PDUJLQ� RI� HUURU� ZDV� ����� DQG�
VLJQLILFDQFH� OHYHO� ZDV� ����� �6DPSOH� 6L]H�
GHWHUPLQDWLRQ� LQ� KHDOWK� VWXGLHV� YHUVLRQ� �������
:+2��� � 3R� LV� WKH� SURSRUWLRQ� RI� FKLOGUHQ� ZLWK�
VSDVWLF� GLSOHJLF� FHUHEUDO� SDOV\�  � ����� ����� 7KH�
VWDWLF� ELF\FOH� ZDV� XVHG� DV� DQ� LQWHUYHQWLRQ�� 7ZR�
UHDGLQJV� ZHUH� WDNHQ� EHIRUH� DQG� DIWHU� WUHDWPHQW��
:ULWWHQ� LQIRUPHG� FRQVHQW� ZDV� REWDLQHG� IURP� WKH�
SDUHQWV�DQG�LQVWLWXWH��(WKLFDO�DSSURYDO�IRU�WKH�VWXG\�
ZDV� REWDLQHG� IURP� 5HVHDUFK� HWKLFV� FRPPLWWHH� RI�
8QLYHUVLW\� RI� +HDOWK� 6FLHQFHV� �8+6�W�'37�������
7KHUDS\�ZDV� JLYHQ� IRU� ���PLQXWHV� RQH� VHVVLRQ� WR�
HDFK� UHODWHG� VSDVWLF�&3� FKLOG� IRU� �� GD\V� SHU�ZHHN�
IRU���ZHHNV��7KH�GDWD�ZDV�HQWHUHG�DQG�DQDO\]HG�E\�
XVLQJ� ,%0� 6366� ���� 4XDOLWDWLYH� YDULDEOHV� DJH��
ZHLJKW�� JHQGHU� DQG� KHLJKW� ZHUH� H[SUHVVHG� LQ�
IUHTXHQF\�DQG�SHUFHQWDJHV��7R�FKHFN�WKH�QRUPDOLW\�
RI�GDWD��6KDSLUR�-�ZLON�WHVW�ZDV�DSSOLHG��DQG�DOO�GDWD�
ZDV�IRXQG�QRUPDO�EHFDXVH�S-YDOXH�ZDV�JUHDWHU�WKDQ�
����� IRU� DOO� YDULDEOHV�� $V� WKH� GDWD� IRXQG� ZDV�
SDUDPHWULF� ZLWK� D� KRPRJHQRXV� LPSUHVVLRQ�� SDLUHG�
VDPSOH� W� WHVW� ZDV� XVHG� WR� FRPSDUH�PHDQ� VFRUH� DW�
SUH-SRVW� OHYHOV� IRU� $VKZRUWK� 6FDOH� DQG� 5DQJH� RI�
0RWLRQ�DW�.QHH�DQG�$QNOH�MRLQWV� 
5HVXOWV� 

�������,Q� RXU� VWXG\�� WDEOH� �� VKRZV� RXW� RI� ��� &3�
FKLOGUHQ�������������RI�SDUWLFLSDQWV�ZHUH�PDOH�DQG�
��� �������� ZHUH� IHPDOHV�� ZLWK� KLJKHVW� IUHTXHQF\�
��-���\HDUV�RI�DJH�JURXS�ZDV������������ZKLOH�WKH�
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PRVW� FRPPRQ� FDXVH� RI� FHUHEUDO� SDOV\� ZDV� ELUWK�
DVSK\[LD� DV� ��� �������� ZHUH� SUH-PDWXUH� GHOLYHU\�
WKH� UHVW� RI� DERYH� PHQWLRQHG� YDULDEOH¶V� GHWDLO� LV�
JLYHQ�WDEOH�1R��� 
������7DEOH� �� VKRZV� $VKZRUWK� VFDOH� VFRUH� IRU� FDOI��
DQG� KDPVWULQJ� PXVFOHV� EHIRUH� DQG� DIWHU� F\FOLQJ�
ZLWK� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� YDOXHV� ����� ��
����� �� ������� ����� DQG� ����� �� ����� �� ������� ������
7KH�VDPH�WDEOH�DOVR�VKRZV�UDQJH�RI�PRWLRQ�YDOXHV�
�*RQLRPHWHU�� RI� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� IRU�
NQHH� WHUPLQDO� H[WHQVLRQ� DQG� DQNOH� GRUVLIOH[LRQ�
EHIRUH�DQG�DIWHU�F\FOLQJ�DV��������������������DQG�
�������������������UHVSHFWLYHO\� 

'LVFXVVLRQ� 

������,W� ZDV� HYDOXDWHG� WKH� HIIHFW� RI� VWDWLF� F\FOLQJ�
LQWHUYHQWLRQ�DIWHU�FRQYHQWLRQDO�SK\VLFDO�WKHUDS\�RQ�
���VSDVWLF�GLSOHJLF�FHUHEUDO�SDOV\�FKLOGUHQ� LQ������
E\� FRQGXFWLQJ� 5&7�� 5HVXOWV� SURYHV� WKDW� VWDWLF�
ELF\FOH� LV� D� VDIH� DQG� HIIHFWLYH� PHDQV� RI�
VWUHQJWKHQLQJ� H[HUFLVH� IRU� FHUHEUDO� SDOV\� FKLOGUHQ��
LW� LPSURYHV� VWUHQJWK� RI� DQWL-JUDYLW\� PXVFOHV� DQG�
LQFUHDVH� FDUGLRYDVFXODU� HQGXUDQFH� ZLWKRXW�

LQFUHDVLQJ� WKH�PXVFOH� WRQH� LQ� WKHVH� FKLOGUHQ��7KLV�
VWXG\�VXSSRUWV�RXU�UHFHQW�VWXG\�DV�RXU�VWXG\�VKRZV�
WKDW� LPSURYHPHQW� LQ� UDQJH�RI�PRWLRQ��/RZHU� OLPE�
PXVFOHV� HVSHFLDOO\� FDOI� DQG� KDPVWULQJ� PXVFOHV�
IXUWKHU�PRUH�OHYHO�RI�VSDVWLFLW\�ZDV�GHFUHDVHG�LQ�DOO�
ORZHU�OLPE�MRLQWV�DQG�UDQJH�RI�PRWLRQ�VLJQLILFDQWO\�
LPSURYHG� DV� WKH� UHVXOWV� VKRZV� WKDW� S� YDOXH� ZDV�
���������� 
������3ULPDU\�RXWFRPH�ZDV�VKRUW�WHUP�DQG�VHFRQGDU\�
RXWFRPH� ZDV� ORQJ� WHUP� LPSURYHPHQW� GDWD� ZDV�
DQDO\]HG� DIWHU� WKUHH�PRQWKV� DQG�ZDV�EDVHG�RQ� WKH�
DELOLW\�RI�SDUWLFLSDWLQJ� LQ�SK\VLFDO�DFWLYLW\�RI�GDLO\�
OLYLQJ�� ELF\FOLQJ� RU� LQYROYHPHQW� LQ� UHFUHDWLRQDO�
DFWLYLWLHV� RU� FRPSOLDQFH� ZLWK� WUHDWPHQW� PHDVXUHG�
E\�DWWHQGDQFH������$�VWXG\�ZDV�GRQH�E\�7RRYH\�5��
6SLWWOH� $-�� HW� DO� LQ� ����� DQG� WKH\� FRQFOXGHG� WKDW�
&XUUHQW� WZR� ZKHHO� ELF\FOH� DELOLWLHV� SUHSDULQJ� IRU�
NLGV� ZLWK� &3� LQ� $XVWUDOLD� VKRZV� KLJKO\� YDULDEOH��
'HYHORSPHQW� DQG� WHVWLQJ� RI� ELF\FOH� DELOLWLHV�
VSHFLILF� UHVXOW� PHDVXUHV� DQG� LQWHUYHQWLRQV� DQG�
JXLGDQFH�IRU�WKHUDSLVWV�RQ�WKRXJKW�RI�HQYLURQPHQWDO�
DQG� LQGLYLGXDO� YDULDEOHV� DUH� MXVWLILHG� UHVXOWV� DUH�
VRPHKRZ� VXSSRUWHG� WR� FXUUHQW� VWXG\� DV� ELF\FOH�
LPSURYH� UDQJH� RI� PRWLRQ� LQ� VSDVWLF� &3� FKLOG�
KRZHYHU� ZH� GLG� QRW� LQFOXGHG� HQYLURQPHQWDO�
YDULDEOHV�LQ�UHFHQW�VWXG\����� 
������$�VWXG\�ZDV�FRQGXFWHG�E\�7RRYH\�5��5HLG�60�
HW�DO�RQ�DELOLW\�RI�LQGHSHQGHQWO\�DPEXODQW�FKLOGUHQ�
ZLWK� FHUHEUDO� SDOV\� WR� ULGH� D� WZRဨZKHHO�ELF\FOH� LQ��
ZKLFK� WKH\� FRQFOXGHG� WKDW� DQ� H[WHQW� RI� IUHHO\�
DPEXODQW� \RXQJVWHUV� ZLWK� &3� GR� JDLQ� FRPSOH[�
PRWRU� VNLOO� DELOLW\� RI� ULGLQJ� D� WZRဨZKHHO� ELNH��
KRZHYHU� D� VLJQLILFDQWO\� OLWWOH� SURSRUWLRQ� RI� DW� DQ\�
DJH� FDQ� ULGH� DV� FRPSDUHG� WR� WKHLU� UHJXODUO\�
GHYHORSLQJ� SHHUV�� ,Q� WKH� HYHQW� WKDW� WKH\� GR� ILJXUH�
RXW�KRZ�WR�ULGH��WKH\�GR�DV�VXFK�DW�D�ODWHU�DJH��)RU�
IXUWKHU� H[DPLQDWLRQ� LQWR� PRWRUဨVNLOO� OHDUQLQJ�
DSSURDFKHV� IRU� DPEXODQW� FKLOGUHQ� ZLWK� &3�� ZKLOH�
ZRUNLQJ� LQWLPDWHO\� ZLWK� IDPLOLHV� WR� HQJDJH� NLGV�
DQG� WKHLU�JXDUGLDQV��DQG�XQGHUVWDQG� WKHLU�SRLQWV�RI�
YLHZ� RQ� ZKDW� LPSDFWV� ILJXULQJ� RXW� KRZ� WR� ULGH� D�
ELNH�WKLV�VWXG\�VWURQJO\�FRUUHODWH�ZLWK�RXU�VWXG\�DV�
WKLV�VWXG\�SURYHG�FKLOG�ZHUH�DEOH�WR�ULGH�D�ELF\FOH�
ZLWK�PLQLPDO�OLPLWHG�UDQJH�RI�PRWLRQ�DQG�GHFUHDVH�
LQ�OHYHO�RI�VSDVWLFLW\����� 
�������$QRWKHU� VWXG\� ZDV� GRQH� LQ� ����� E\� $I]DO� )��
0DQ]RRU� 6� HW� DO� DQG� WKH\� FRQFOXGHG� WKDW� JURVV�
PRWRU� IXQFWLRQ� PHDVXUH�� WUXQN� VWDELOLW\�� VWDQGLQJ�
WLPH� DQG�ZDONLQJ� GLVWDQFH� KDYH� VLJQLILFDQW� HIIHFWV�
RI� DFWLYLW\� LQ� FRPELQDWLRQ� VXFK� DV� 7UHDGPLOO��
6WDWLRQDU\� F\FOLQJ� ZLWK� PRGLILDEOH� VHDW� DQG�
UHVLVWDQFH�� VWUHQJWKHQLQJ� H[HUFLVHV� ZLWK� PDQXDO�
UHVLVWDQFH��)XQFWLRQDO�WUDLQLQJ��TXDGULFHSV�EXLOG�XS�
WUDLQLQJ�� VWDQGLQJ� DFWLYLW\� DQG�ZDONLQJ� WUDLQLQJ� RQ�
FKLOGUHQ� ZLWK� DWKHWRLG� FHUHEUDO� SDOV\� UHVXOWV�
VWURQJO\� FRUUHODWH� ZLWK� WKH� UHFHQW� VWXG\� EXW� WKH�
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WHFKQLTXHV�ZHUH� GLIIHUHQW� DV�ZHOO� DV� SRSXODWLRQ� LV�
GLIIHUHQW��7KLV�UHIHUHQFH�VWXG\�LQFOXGHG�DWKHWRLG�&3�
FKLOG� ZKLOH� ZH� LQFOXGHG� RQO\� GLSOHJLF� &3� FKLOG��
���� 
������/LWHUDWXUH�VKRZV�WKDW�D�VWXG\�ZDV�FRQGXFWHG�LQ�
����� E\� 3ULWFKDUG-:LDUW� /� ZLWK� WKH� &XUUHQW�
UHKDELOLWDWLRQ� SUDFWLFHV� IRU� WLWOH� RI� ³FKLOGUHQ� ZLWK�
FHUHEUDO� SDOV\� IRFXV� DQG� JDSV´� 3XEOLVKHG� LQ�
3K\VLFDO�	� RFFXSDWLRQDO� WKHUDS\� LQ� SHGLDWULFV� DQG�
WKH\�FRQFOXGHG�WKDW�&\FOLQJ�KDV�EHHQ�DFFRXQWHG�IRU�
WR�EH�D� IDPRXV� DFWLRQ� DPRQJ�\RXQJVWHUV�ZLWK�DQG�
ZLWKRXW� KDQGLFDSV�� $� QRWLFHDEOH� HOHPHQW� RI� WKH�
ZULWLQJ� DERXW� ILJXULQJ� RXW� KRZ� WR� ULGH� D� ELF\FOH�
ZDV� QXPHURXV� \RXQJVWHUV� ZLWK� LQDELOLWLHV� KDG�
SLFNHG�ULGLQJ�D�ELF\FOH�DV�DQ�REMHFWLYH�RI�WUHDWPHQW��
7KH�ZD\�WKDW�HYHU\�RQH�RI�WKH�NLGV�KDG�SLFNHG�WKH�
REMHFWLYH� WKHPVHOYHV� ZDV� WKRXJKW� WR� DVVXPH� D�
VLJQLILFDQW� MRE� LQ� WKH� DFFRPSOLVKPHQW� RI� WKH�
JDWKHULQJ�� 7KLV� VWXG\� FRUUHODWH� ZLWK� WKH� UHFHQW�
VWXG\�KRZHYHU�ZLWK�OLWWOH�FRQIOLFW�RXU�VWXG\�VXSSRUW�
VSDVWLF�DQG�UDQJH�RI�PRWLRQ�RQ�D�VLQJOH�FKLOG�ZKLOH�
SUHYLRXV� VWXG\� SURYHG� VRFLDO�� IXQFWLRQDO� DQG�
UHFUHDWLRQDO� DFWLYLWLHV� EHWZHHQ� WKH� JURXSV� RI�
FKLOGUHQ������ )XWXUH� VWXGLHV� VKRXOG� IRFXV� RQ�
HYDOXDWH� ORQJ� WHUP� HIIHFWV� RI� WKHVH� WHFKQLTXHV��
$GGLWLRQDOO\��WKHUH�LV�QHHG�WR�UHSODFH�RU�DW�OHDVW�DGG�
UHFUHDWLRQDO�DQG�VSRUWV�UHODWHG�DFWLYLWLHV�LQ�RUGHU�WR�
DFKLHYH�UHVXOWV� LQ�FHUHEUDO�SDOV\�FKLOGUHQ��7KLV�FDQ�
LQFUHDVH�FRPSOLDQFH�RI�FKLOGUHQ�ZLWK�WUHDWPHQW�SODQ�
DQG� FDQ� EH� UHDVRQ� RI� RYHUDOO� PHQWDO� DQG�
SV\FKRVRFLDO� VXSSRUW� LQ� FHUHEUDO� FKLOGUHQ��
)XUWKHUPRUH�� 3URPRWLRQDO� VHPLQDUV� VKRXOG� EH�
FRQGXFWHG� E\� WDUJHWLQJ� DXGLHQFH� VXFK� DV� SDUHQWV�
KDYLQJ� FHUHEUDO� SDUDO\VHV� FKLOGUHQ� VR� WKDW� WKH\�
WKHPVHOYHV� FDQ� VXSSRUW� DQG� HQFRXUDJH� WKHLU�
FKLOGUHQ� WR� WDNH� SDUW� LQ� XVHIXO� UHFUHDWLRQDO�
DFWLYLWLHV� 
&RQFOXVLRQ� 

������,W� LV� FRQFOXGHG� WKDW� WKH� VWDWLF� F\FOLQJ� KDV�
VLJQLILFDQWO\� UROH� LQ� GHFUHDVLQJ� VSDVWLFLW\� DQG�
LQFUHDVLQJ� UDQJH� RI� PRWLRQ� LQ� GLSOHJLF� VSDVWLF�
FHUHEUDO�SDOV\�FKLOGUHQ�� 

'LVFODLPHU��7KH�VWXG\�LV�SDU W�RI�UHVHDUFK�SURMHFW�
FDUULHG� RXW� IRU� W�'37� GHJUHH� SURJUDP� LQ� 8+6�
/DKRUH� 

&RQIOLFW�RI�,QWHUHVW��1RQH 

)XQGLQJ�6RXUFH��1RQH 

5HIHUHQFHV�� 
�� %ODLU�(��&DQV�&��6HOOLHU�(��(SLGHPLRORJ\�RI�WKH�

FHUHEUDO�SDOVLHV��,Q&HUHEUDO�3DOV\�������SS����-
�����6SULQJHU��&KDP� 

�� 0|OOHU� 0�� +RDO� (*�� &XUUHQW� ILQGLQJV��
FKDOOHQJHV� DQG� QRYHO� DSSURDFKHV� LQ� KXPDQ�
JHQHWLF� VXVFHSWLELOLW\� WR� WXEHUFXORVLV��

7XEHUFXORVLV�������0DU�����������-��� 
�� &KR� &�� +ZDQJ� :�� +ZDQJ� 6�� &KXQJ� <��

7UHDGPLOO�WUDLQLQJ�ZLWK�YLUWXDO�UHDOLW\�LPSURYHV�
JDLW�� EDODQFH�� DQG� PXVFOH� VWUHQJWK� LQ� FKLOGUHQ�
ZLWK� FHUHEUDO� SDOV\�� 7KH� 7RKRNX� MRXUQDO� RI�
H[SHULPHQWDO�PHGLFLQH�����������������-�� 

�� 'DO\�&��0RRUH� &/�� -RKDQQHV� 6��0LGGOHWRQ� -��
.HQ\RQ� /.�� 3LORW� (YDOXDWLRQ� RI� D� 6FKRRO-
%DVHG� 3URJUDPPH� )RFXVHG� RQ� $FWLYLW\��
)LWQHVV�� DQG� )XQFWLRQ� DPRQJ� &KLOGUHQ� ZLWK�
&HUHEUDO� 3DOV\� DW� *0)&6� /HYHO� ,9�� 6LQJOH-
6XEMHFW� 5HVHDUFK� 'HVLJQ�� 3K\VLRWKHUDS\�
&DQDGD�������-XO����DRS���-�� 

�� 0DOWDLV�'%��:LDUW�/��)RZOHU�(��9HUVFKXUHQ�2��
'DPLDQR� '/�� +HDOWK-UHODWHG� SK\VLFDO� ILWQHVV�
IRU� FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\�� -RXUQDO� RI�
FKLOG�QHXURORJ\�������$XJ�����������-���� 

�� %DGDZ\� :0�� ,EUDKLP� 0%�� %DODQFH� WUDLQLQJ�
YHUVXV�UHFLSURFDO�HOHFWULFDO�VWLPXODWLRQ�RQ�NQHH�
MRLQW� DOLJQPHQW� LQ� VSDVWLF� GLSOHJLF� FHUHEUDO�
SDOV\� FKLOGUHQ��%XOOHWLQ�RI�)DFXOW\�RI�3K\VLFDO�
7KHUDS\�������-XO������������� 

�� 0DWXUDQD� &6�� 6LOYD� /6�� *DHWDQ� (6�� 5LEHLUR�
'&�� 3ODQWDU� SUHVVXUH� GLVWULEXWLRQ� LQ� FKLOGUHQ�
ZLWK� KHPLSDUHWLF� DQG� GLSDUHWLF� FHUHEUDO� SDOV\��
FDVH�FRQWURO�VWXG\��7HU�0DQ�����������������-
�� 

�� *DOOL�0��&LPROLQ�9��3DX�0��/HEDQ�%��%UXQQHU�
5�� $OEHUWLQL� *�� )RRW� SUHVVXUH� GLVWULEXWLRQ� LQ�
FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\� ZKLOH� VWDQGLQJ��
5HVHDUFK� LQ� GHYHORSPHQWDO� GLVDELOLWLHV�� �����
-XQ��������-�� 

�� 'DPLDQR�'/��6WDQOH\�&-��2KOULFK�/��$OWHU�.(��
7DVN-VSHFLILF� DQG� IXQFWLRQDO� HIIHFWV� RI� VSHHG-
IRFXVHG� HOOLSWLFDO� RU� PRWRU-DVVLVWHG� F\FOH�
WUDLQLQJ� LQ� FKLOGUHQ� ZLWK� ELODWHUDO� FHUHEUDO�
SDOV\�� UDQGRPL]HG� FOLQLFDO� WULDO��
1HXURUHKDELOLWDWLRQ� DQG� QHXUDO� UHSDLU�� �����
$XJ����������-��� 

��� .XUW� ((�� 'HILQLWLRQ�� (SLGHPLRORJ\�� DQG�
(WLRORJLFDO� )DFWRUV� RI� &HUHEUDO� 3DOV\��
,Q&HUHEUDO� 3DOV\-&XUUHQW� 6WHSV� ����� 6HS� ����
,QWHFK2SHQ� 

��� 5RVLH� -$�� 5XKHQ� 6�� +LQJ� :$�� /HZLV� *1��
9LUWXDO� UHKDELOLWDWLRQ� LQ� D� VFKRRO� VHWWLQJ�� LV� LW�
IHDVLEOH� IRU� FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\"��
'LVDELOLW\� DQG� 5HKDELOLWDWLRQ�� $VVLVWLYH�
7HFKQRORJ\�������-DQ�����������-��� 

��� 0ROOHH� -6�� 0LGGHOZHHUG� $�� 9HOGH� 6-�� .OHLQ�
0&�� (YDOXDWLRQ� RI� D� SHUVRQDOL]HG� FRDFKLQJ�
V\VWHP�IRU�SK\VLFDO�DFWLYLW\��8VHU�DSSUHFLDWLRQ�
DQG�DGKHUHQFH�� ,Q3URFHHGLQJV�RI� WKH���WK�($,�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3HUYDVLYH�
&RPSXWLQJ� 7HFKQRORJLHV� IRU� +HDOWKFDUH� �����
0D\�����SS�����-������$&0� 

��� 7RRYH\�5��+DUYH\�$5��0F*LQOH\�-/��/HH�.-��
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6KLK� 67�� 6SLWWOH� $-�� %LNH� VNLOOV� WUDLQLQJ� IRU�
FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\�� SURWRFRO� IRU� D�
UDQGRPLVHG� FRQWUROOHG� WULDO�� %0-� RSHQ�� �����
)HE��������H������� 

��� 7RRYH\� 5�� 6SLWWOH� $-�� 1LFRODRX� $��0F*LQOH\�
-/��+DUYH\�$5��7UDLQLQJ�WZR-ZKHHO�ELNH�VNLOOV�
LQ� FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\�� D� SUDFWLFH�
VXUYH\� RI� WKHUDSLVWV� LQ� $XVWUDOLD�� 3K\VLFDO� 	�
RFFXSDWLRQDO� WKHUDS\� LQ� SHGLDWULFV�� ����� 0DU�
����-�� 

��� 7RRYH\�5��5HLG� 60��5DZLFNL�%��+DUYH\�$5��
:DWW� .�� $ELOLW\� RI� LQGHSHQGHQWO\� DPEXODQW�
FKLOGUHQ�ZLWK�FHUHEUDO�SDOV\�WR�ULGH�D�WZRဨZKHHO�
ELF\FOH�� D� FDVH–FRQWURO� VWXG\�� 'HYHORSPHQWDO�
0HGLFLQH� 	� &KLOG� 1HXURORJ\�� ����� $SU���
�������-���� 

��� $I]DO� )�� 0DQ]RRU� 6�� (IIHFWV� RI� SK\VLFDO�
WKHUDS\� WUHDWPHQW� LQ� FKLOGUHQ� ZLWK� DWKHWRLG�

FHUHEUDO�SDOV\��3DNLVWDQ�$UPHG�)RUFHV�0HGLFDO�
-RXUQDO�������-XQ�������������-��� 

��� 3ULWFKDUG-:LDUW�/��)RFXVLQJ�RQ�SDUWLFLSDWLRQ��$�
FRPPHQWDU\� RQ� ³&XUUHQW� UHKDELOLWDWLRQ�
SUDFWLFHV�IRU�FKLOGUHQ�ZLWK�FHUHEUDO�SDOV\��IRFXV�
DQG�JDSV´��3K\VLFDO�	�RFFXSDWLRQDO� WKHUDS\� LQ�
SHGLDWULFV�������-DQ�����������-�� 

$XWKRU�&RQWULEXWLRQ� 

*KDQL�+0��&RQFHSWLRQ�RU �GHVLJQ�RI�WKH�ZRUN� 
5D]]DT�0��&ULWLFDO� UHYLVLRQ�RI� WKH�DU WLFOH� IRU �
LPSRUWDQW�,QWHOOHFWXDO� 
6DIGDU�1��6WDWLVWLFDO�H[SHU WLVH 
8PHU�%LODO��6WDWLVWLFDO�H[SHU WLVH 
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