
��	��� WKH (IIHFW RI /DUJH *HVWXUH ,QWHUDFWLRQ
RQ &KLOGUHQ¶V &UHDWLYH 0XVLFDO ([SUHVVLRQ

-XQNR ,FKLQR
.DJDZD 8QLYHUVLW\� -DSDQ
LFKLQR#HQJ�NDJDZD�X�DF�MS

$XUD 3RQ
8QLYHUVLW\ RI &DOJDU\� &DQDGD

DDSRQ#XFDOJDU\�FD

(KXG 6KDUOLQ
8QLYHUVLW\ RI &DOJDU\� &DQDGD

HKXG#FSVF�XFDOJDU\�FD

'DYLG (DJOH
8QLYHUVLW\ RI &DOJDU\� &DQDGD

HDJOH#XFDOJDU\�FD

6KHHODJK &DUSHQGDOH
8QLYHUVLW\ RI &DOJDU\� &DQDGD
VKHHODJK#FSVF�XFDOJDU\�FD

$%675$&7
%ULQJLQJ WKH ERG\ PRUH IXOO\ LQWR LQWHUDFWLRQ KDV
DWWUDFWHG DWWHQWLRQ DV UHVHDUFK QRZ ORRNV WR FRPELQHV
ERG\� PLQG� FRJQLWLRQ DQG HPRWLRQ ZKHQ SHRSOH LQWHUDFW
ZLWK D GLJLWDO HQYLURQPHQW� 7KLV SDSHU GHVFULEHV D XVHU
VWXG\ FRPSDULQJ %9>/0 ± DQ DSSOLFDWLRQ ZKHUH WKH XVHU
PDQLSXODWHV� DUUDQJHV� DQG FRPSRVHV PXVLF ZLWK SDLQWLQJ
LQWHUDFWLRQ DNLQ WR WKDW XVHG ZKHQ VWDQGLQJ DW DQ HDVHO� WR
D WUDGLWLRQDO� *8, EDVHG PXVLFDO LQWHUIDFH� %9>/0 DLPV WR
SURPRWH FUHDWLYH PXVLFDO H[SHULHQFHV LQ FKLOGUHQ E\
DOORZLQJ WKH FKLOG¶V DFWLRQV DQG PRYHPHQWV DV KH�VKH
SDLQWV RQ D ODUJH GLVSOD\ UHVHPEOLQJ D FDQYDV XVLQJ D
SDOHWWH DQG EUXVK RU ILQJHU WR FRQWURO PXVLFDO SDUDPHWHUV
LQWHUDFWLYHO\� ,Q D VWXG\ FRQGXFWHG ZLWK IRXUWHHQ
HOHPHQWDU\ VFKRRO FKLOGUHQ� ZH IRXQG WKDW ZKHQ
FRPSDUHG WR D PRUH :,03�EDVHG WUDGLWLRQDO WRRO� %9>/0
SURPRWHG ODUJHU VFDOH JHVWXUHV� HDVH RI OHDUQLQJ� DQG WKH
IRUPDWLRQ RI D EURDGHU RYHUDOO XQGHUVWDQGLQJ RI WKHLU
PXVLFDO FUHDWLRQ�
$XWKRU .H\ZRUGV
(PERGLPHQW� ODUJH JHVWXUH LQWHUDFWLRQ� PXVLFDO
H[SUHVVLRQ� FKLOGUHQ� FUHDWLYLW\�
$&0 &ODVVLILFDWLRQ .H\ZRUGV
+���� >,QIRUPDWLRQ ,QWHUIDFHV DQG 3UHVHQWDWLRQ@� 8VHU
,QWHUIDFHV ± �:'19'8/43	2+8.4*414-=�� �38+6')8/43� 78=1+7��
-�� >$UWV DQG +XPDQLWLHV@�  +6,462/3-�'687�
,1752'8&7,21
)RU FKLOGUHQ� VLQJLQJ RU FUHDWLQJ VRXQGV LV D PHQWDO
DFWLYLW\ WKDW FDQ EH HVVHQWLDO IRU OLIH DQG JURZWK� $W WKH
VDPH WLPH� PXVLF LV DQ LQGLVSHQVDEOH SDUW RI IRUPLQJ DQ
LPDJH RI WKH ZRUOG E\ H[SORULQJ WKH FDXVDO UHODWLRQVKLS
EHWZHHQ RQH¶V RZQ DFWLRQV DQG FKDQJHV LQ WKH
HQYLURQPHQW >��@� 0DQ\ SDVW HIIRUWV DWWHPSWHG WR KDUQHVV
DXWRPDWLRQ DQG WHFKQRORJ\ DQG DSSO\ WKHP WR DUWLVWLF DQG
FUHDWLYH FRQWH[W� LQFOXGLQJ PXVLF� +RZHYHU� VXFK HIIRUWV
VRPHWLPHV LQGLFDWHG WKDW WRROV ZKLFK XVH DGYDQFHG
WHFKQRORJ\� IDU IURP VXIILFLHQWO\ VWLPXODWLQJ KXPDQ
FUHDWLYLW\ DQG VHQVLELOLW\� LQVWHDG LQKLELW LW �H�J� >�@��
:KHQ KROGLQJ D PRXVH RU D NH\ERDUG� ZKLFK HQDEOH
SUHFLVH DQG GHWDLOHG LQIRUPDWLRQ LQSXW� DQG ORRNLQJ DW
GHWDLOHG DQG RUGHUHG REMHFWV VKRZQ RQ D GLVSOD\ RI DW

PRVW �� WR �� LQFKHV� SHRSOH EHFRPH HQJURVVHG LQ WKH
GHWDLO RI LW� JHWWLQJ FDXJKW XS LQ WKH VLPSOH RSHUDWLRQ RI
WKHVH GHYLFHV� $V D UHVXOW� DQ LPSRUWDQW FRQVLGHUDWLRQ� WKDW
RI GHYHORSLQJ DQ RYHUDOO PHQWDO LPDJH RI WKH GHVLUHG
FUHDWLRQ DQG PDNLQJ EROG DOWHUDWLRQV WR WKH FUHDWLYH ZRUN�
FDQ EH ORVW� 7KLV LV VDLG WR OHDG WR GHVLJQ ZKLFK LV
VXSHUILFLDOO\ SUHWW\ EXW ODFNLQJ LQ FRQWHQW DQG VXEVWDQFH
>��@�

2Q WKH RWKHU KDQG� HPERGLHG LQWHUDFWLRQ LV DWWUDFWLQJ
DWWHQWLRQ DV D ILHOG WKDW FRPELQHV ERG\� PLQG� FRJQLWLRQ
DQG HPRWLRQ ZKHQ SHRSOH LQWHUDFW ZLWK D GLJLWDO
HQYLURQPHQW >�@� 'RXULVK VWDWHV LQ &.+6+� 8.+� �)8/43� �7
WKDW ZKLOH RXU ERGLHV DUH RXU PRVW IDPLOLDU SUHVHQFH� LW LV
D SUHVHQFH ZKLFK LV GLIILFXOW WR FRQVLGHU REMHFWLYHO\ >�@�
&RQVHTXHQWO\� LQWHUDFWLRQ GHVLJQ KDV EHHQ PRVWO\ EDVHG
RQ WKH &DUWHVLDQ SULQFLSOH RI PLQG�ERG\ GLFKRWRP\� +H
VWDWHG WKDW IXWXUH LQWHUDFWLRQ GHVLJQ PXVW JLYH FDUHIXO
WKRXJKW WR WKH XVHU¶V +HLGHJJHULDQ VWDWH RI LPPHUVLRQ LQ
WKH HYHU\GD\ ZRUOG ± HPERGLPHQW ± DQG WKDW GLJLWDO
WHFKQRORJ\ PXVW EH XVHG SURSHUO\ >�@� ,Q RWKHU ZRUGV�
ZKDW HPERGLPHQW SRLQWV DW LV QRW RQO\ WKH ERG\ LWVHOI� EXW
VRPHWKLQJ DEXQGDQWO\ VXJJHVWLYH RI VHQVLELOLWLHV� VHQVHV
DQG LQWXLWLRQ� )ROORZLQJ� LQ D GLJLWDO HQYLURQPHQW WKDW
ZDV GHVLJQHG ZLWK HPERGLPHQW LQ PLQG� XVHU H[SHULHQFH
ZLOO UHO\ RQ ULFK PDSSLQJV EHWZHHQ SK\VLFDOLW\� ERG\
JHVWXUHV DQG PRYHPHQWV� WDQJLEOH DUWLIDFWV� DQG WKH
LQWHUIDFH� UHVXOWLQJ LQ H[SHULHQFHV WKDW UHODWH GLUHFWO\ WR
XVHUV¶ VHQVHV DQG DFWLRQV�

,Q WKLV SDSHU ZH H[SORUH DQ LQWHUIDFH� %9>/0� ZKLFK PDSV
ODUJH JHVWXUH LQWHUDFWLRQ XVLQJ WDQJLEOHV LQ IURQW RI D ODUJH
LQWHUDFWLYH VFUHHQ WR FUHDWLYH PXVLFDO H[SHULHQFHV >��� ��@�
0XVLF FDQ LQVSLUH DQG OHDG WR D ZKROH ERG\ UHDFWLRQ DQG
PRYHPHQW� QDWXUDOO\� DV VHHQ LQ GDQFH� &RQYHUVHO\�
PXVLFDO LQVWUXPHQWV DUH GHYLFHV WKDW FRQYHUW ERG\
PRYHPHQWV LQWR VRXQG� ,Q WKLV VHQVH WKH UHODWLRQVKLSV DQG
PDSSLQJV EHWZHHQ RXU ERGLHV DQG PXVLF DUH LPSRUWDQW
HOHPHQWV ZKHQ FUHDWLQJ LQWHUDFWLYH PHGLD WKDW VKRXOG
PXVLFDOO\ HQJDJH SHRSOH� $WWHPSWV WR PHUJH PRUH
KROLVWLF LQWHUDFWLRQ V\VWHPV DQG FUHDWLYH H[SUHVVLRQ DOVR
FRLQFLGH ZLWK D JURZLQJ LQWHUHVW LQ WKH UHODWLRQVKLSV
EHWZHHQ LQWHUDFWLRQ GHVLJQ� ERG\ PRYHPHQW >��@� DQG
DUWLVWLF H[SUHVVLRQ >��@�

,Q WKLV SDSHU ZH SURSRVH DQ LQWHUDFWLYH V\VWHP DLPHG DW
FKLOGUHQ ± %9>/0 ± WR H[SUHVV PXVLF WKDW PDSV ODUJHU�VFDOH
JHVWXUH LQWHUDFWLRQ WR YLVXDO DQG DXGLWRU\ IHHGEDFN� :H
FORVHO\ VWXG\ WKH GHVLJQ VSDFH� WKH SRVVLEOH PDSSLQJV RI
SK\VLFDOLW\ DQG JHVWXUHV WR PXVLFDO H[SUHVVLRQ� DQG

3HUPLVVLRQ WR PDNH GLJLWDO RU KDUG FRSLHV RI DOO RU SDUW RI WKLV ZRUN IRU
SHUVRQDO RU FODVVURRP XVH LV JUDQWHG ZLWKRXW IHH SURYLGHG WKDW FRSLHV DUH
QRW PDGH RU GLVWULEXWHG IRU SURILW RU FRPPHUFLDO DGYDQWDJH DQG WKDW
FRSLHV EHDU WKLV QRWLFH DQG WKH IXOO FLWDWLRQ RQ WKH ILUVW SDJH� 7R FRS\
RWKHUZLVH� WR UHSXEOLVK� WR SRVW RQ VHUYHUV RU WR UHGLVWULEXWH WR OLVWV�
UHTXLUHV SULRU VSHFLILF SHUPLVVLRQ DQG�RU D IHH�
�>������
� 'HFHPEHU �� � �� ����� 6\GQH\� 16:� $XVWUDOLD
&RS\ULJKW ���� $&0 �����������������������"������
KWWS���G[�GRL�RUJ������������������������
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FRPSDUH %9>/0 WR D PRUH WUDGLWLRQDO� *8,�EDVHG PXVLFDO
LQWHUIDFH� :H H[SHFW WKDW %9>/0 ZLOO FRQWULEXWH WR WKH
GHVLJQ RI LQWHUDFWLYH V\VWHPV WKDW HQDEOH DQG IRVWHU
FUHDWLYH H[SUHVVLRQ�
5(/$7(' :25.

,QWHUIDFHV 6XSSRUWLQJ &KLOGUHQ¶V &UHDWLYH $FWLYLWLHV
0DQ\ V\VWHPV DQG LQWHUIDFHV ZHUH GHVLJQHG WR VXSSRUW
FKLOGUHQ¶V FUHDWLYH DFWLYLWLHV DQG H[SUHVVLRQ LQ WKH DUHDV
RI PXVLF� DUW� DQG VWRU\WHOOLQJ�

7KHUH DUH PDQ\ LQWHUIDFHV WKDW DLP DW DOORZLQJ FKLOGUHQ WR
FUHDWH DQG H[SUHVV WKHPVHOYHV PXVLFDOO\� )RU H[DPSOH�
+\SHUVFRUH >�@� 0DNLQJ 0XVLF >��@ DQG 'UDJHQFHU >��@
DOORZ WKH XVHU WR FRPSRVH PXVLF E\ IUHHKDQG OLQH
GUDZLQJ� ,Q +\SHUVFRUH� PDQ\ QRWHV DUH HQWHUHG LQ RQH
VHTXHQFH E\ GUDZLQJ OLQHV ZLWK WKH PRXVH� ZLWK GHWDLOHG
DGMXVWPHQWV DUH PDGH DW D ODWHU SRLQW� )OH[L0XVLF .LGV
&RPSRVHU >��@ DUH DXWKRULQJ WRROV IRU FUHDWLQJ PXVLF E\
FRPELQLQJ UHFRUGHG VRXQG DQG SUHSDUHG SLHFHV RI PXVLF�
6LQJLQJ )LQJHUV >��@ LV D GUDZLQJ DQG VRXQG VDPSOLQJ
WRRO IRU WKH L3DG� 6SHHFK DQG VXUURXQGLQJ VRXQG LV
UHFRUGHG ZKLOH OLQHV DUH GUDZQ ZLWK D ILQJHU� ODWHU WKHVH
OLQHV FDQ EH WUDFHG DOORZLQJ WKH UHFRUGHG VRXQG WR EH
SOD\HG EDFN�

7KHUH DUH DOVR PDQ\ LQWHUIDFHV WKDW VXSSRUW FKLOGUHQ¶V
GUDZLQJ� )RU H[DPSOH� -DEEHUVWDPS >��@ DOORZV SLFWXUHV
WR EH GUDZQ RQWR SDSHU DUH SODFHG RQ D WDEOHW� DQG VRXQG
FDQ UHFRUGHG ZKHQ VSHFLILF SODFHV LQ WKH SLFWXUH DUH
WRXFKHG ZLWK D VWDPS RU WUXPSHW ZLWK DQ HPEHGGHG VW\OXV�
:KHQ WKHVH ORFDWLRQV DUH ODWHU WUDFHG ZLWK WKH SHQ� WKH
UHFRUGHG VRXQG LV SOD\HG EDFN� ,2 %UXVK >��@� WUDFHV
REMHFWV LQ WKH UHDO ZRUOG XVLQJ D EUXVK ZLWK DQ HPEHGGHG
FDPHUD� VDPSOLQJ WKH FRORU DQG PRYHPHQW RI WKH REMHFW�
7KHVH VDPSOHV EHFRPH GUDZLQJ PDWHULDOV WR PDNH
SLFWXUHV RQ D FDQYDV XVLQJ UHDO ZRUOG FRORUV DQG SDWWHUQV�
7KH 6RXQG RI 7RXFK >��@ WDNHV WKH IRUP RI D KDQG�KHOG
ZDQG WKDW FRQWDLQV D PLFURSKRQH� SLH]R YLEUDWLRQ VHQVRU�
DQG SXVKEXWWRQ� 7KH ZDQG FDQ EH XVHG WR UHFRUG VRXQG
DQG ODWHU SOD\ EDFN WKH UHFRUGLQJ E\ EUXVKLQJ� VFUDSLQJ�
VWULNLQJ RU RWKHUZLVH SK\VLFDOO\ PDQLSXODWLQJ WKH ZDQG
DJDLQVW SK\VLFDO REMHFWV�

([DPSOHV RI VWXGLHV IRFXVLQJ RQ FUHDWLQJ VWRULHV DUH
7HOO7DEOH >�@� 6WRU\0DW >��@ RU 6WRU\5RRP >��@�
7HOO7DEOH LV D V\VWHP ZKHUH FKLOGUHQ FUHDWH DQG VKDUH
VWRULHV RQ D WDEOH WRS GLVSOD\� &KLOGUHQ FUHDWH FKDUDFWHUV
DQG D EDFNJURXQG E\ WDNLQJ SLFWXUHV RI UHDO ZRUOG REMHFWV
RU SHRSOH ZLWK D FDSWXULQJ WRRO DQG E\ GUDZLQJ SLFWXUHV
RQ WKH WDEOH� %\ SODFLQJ WKHVH RQ WKH WDEOH DQG UHFRUGLQJ
DQG DGGLQJ VWRU\ QDUUDWLRQ RU GLDORJXH� D FRPSOHWH VWRU\
LV FUHDWHG�
*HVWXUDO ,QWHUDFWLRQ IRU 0XVLFDO ([SUHVVLRQ
7KH QXPEHU RI VWXGLHV LQYHVWLJDWLQJ LQWHUIDFH GHVLJQ IRU
PXVLFDO H[SUHVVLRQ XVLQJ ODUJH�VFDOH JHVWXUDO LQWHUDFWLRQ
LV JUDGXDOO\ LQFUHDVLQJ ZLWK WKH GHYHORSPHQW RI VHQVRU
WHFKQRORJ\�

/DVHU:DOO >��@ FDQ WUDFN KDQG DQG ERG\ PRWLRQ LQ IURQW
RI ODUJH LQWHUDFWLYH PHGLD VXUIDFHV� %RG\6SDFH >��@ FDQ
FRQWURO D PXVLF SOD\HU E\ XVLQJ IHHGEDFN IURP
DFFHOHUDWLRQ VHQVRUV DWWDFKHG WR YDULRXV SODFHV RQ WKH

ERG\ VXFK DV WKH KHDG� FKHVW DQG WKH KLSV� :LWK ³7KH %RZ
LV %HQW DQG 'UDZQ´ >��@� PXVLFDO SLHFHV ZKLFK DUH ULFK LQ
VRFLDO DQG DFWLYH H[SUHVVLRQV FDQ EH ERWK OLVWHQHG WR� DQG
FUHDWHG� :KLOH QRW PXVLFDO LQ WKH WUDGLWLRQDO VHQVH�
:LOOLDPV HW DO�¶V HYDOXDWLRQ RI 6LJQDO3OD\ >��@ GHVFULEHV
KRZ SDUWLFLSDQWV¶ PDQLSXODWLRQ RI DXJPHQWHG SK\VLFDO
REMHFWV HQDEOHG WKHP WR FRQVWUXFW� LQWHUSUHW� DQG
PDQLSXODWH FRQQHFWLRQV EHWZHHQ D SK\VLFDO VSDFH DQG D
FRUUHODWHG VRXQGVFDSH� )RU %RG\%HDWV >��@� WKUHH W\SHV RI
ZKROH ERG\ LQWHUDFWLRQ V\VWHPV ZHUH GHYHORSHG ±
MXPSLQJ RQ D WUDPSROLQH� WRXFKLQJ D ZDOO�VL]HG SXVK�SDG
ZLWK VHYHUDO SHRSOH� DQG FKDQJLQJ KDQG SRVLWLRQ RU
SRVWXUH ± DQG WKH DXWKRUV H[SORUH WKH SRVVLELOLWLHV IRU
ZKROH ERG\ PRYHPHQW DV DQ LQWHUIDFH IRU FKLOGUHQ WR
JHQHUDWH PXVLF� 0,1:LL >�@ LV D PXVLFDO WKHUDS\ JDPH
DLPHG DW $O]KHLPHU¶V SDWLHQWV ZKHUH YLUWXDO NH\ERDUGV
DUH SOD\HG XVLQJ D :LLPRWH RU ZKHUH PXVLF WKDW KDV EHHQ
SUHSDUHG EHIRUHKDQG LV SHUIRUPHG� 2QH 0DQ %DQG >�@ LV D
PXVLFDO JDPH XVLQJ D :LLPRWH LQ D VLPLODU ZD\� ZKHUH
PXVLF LV SHUIRUPHG E\ FRQWUROOLQJ WKH WLPLQJ DQG WKH W\SH
RI LQVWUXPHQW SOD\HG XVLQJ JHVWXUHV� $UWLFXODWHG 3DLQW
>��@ HQDEOHV XVHUV ZKR DUH QRW PXVLF H[SHUWV WR FRQWURO D
SLHFH XVLQJ JHVWXUHV� PRYLQJ D EUXVK OLNH D FRQGXFWRU¶V
EDWRQ� :KHQ GUDZLQJ OLQHV ZLWK D EUXVK FRQWDLQLQJ DQ
HPEHGGHG SUHVVXUH�VHQVLWLYH VHQVRU RQ WKH GLVSOD\�
SDUDPHWHUV WR HQULFK WKH PXVLF¶V H[SUHVVLYH SRZHU� VXFK
DV WKH SLHFH¶V WHPSR DQG G\QDPLFV� DUWLFXODWLRQ RU YLEUDWR�
DUH GHWHUPLQHG IURP WKH EUXVK VWURNH LQIRUPDWLRQ� ,Q
0RERRJLH >��@� WKH WKUHH D[HV RI WKH DFFHOHUDWLRQ VHQVRU
HPEHGGHG LQ DQ $QGURLG PRELOH GHYLFH DUH PDSSHG WR
PHORG\� EDVH DQG GUXP� UHVSHFWLYHO\� DQG DOORZV
LQWHUDFWLYHO\ DOWHULQJ PXVLFDO SLHFHV WKDW ZHUH SURYLGHG
EHIRUHKDQG DFFRUGLQJ WR WKH XVHU¶V PRYHPHQWV�

7KHVH V\VWHPV� SULPDULO\ DOORZLQJ PDQLSXODWLRQ RI SUH�
FUHDWHG PXVLF� SURYLGH DQ HQWHUWDLQPHQW VSDFH ZKHUH
PXVLF LV H[SORUHG XVLQJ ODUJH JHVWXUH LQWHUDFWLRQ�
3RVLWLRQLQJ RI 7KLV (IIRUW
%9>/0 LV DQ LQWHUDFWLYH V\VWHP WKDW HQDEOHV D XVHU WR
H[SHULHQFH FUHDWLYH PXVLFDO H[SUHVVLRQ ZKLOH ZKLOH
SDLQWLQJ ZLWK WKH VDPH ODUJH ERG\ JHVWXUHV WKDW FDQ EH
XVHG DW DQ HDVHO 7KLV VKDUHV PDQ\ HOHPHQWV ZLWK WKH
V\VWHPV GHVFULEHG DERYH� +\SHUVFRUH� 0DNLQJ 0XVLF DQG
'UDJHQFHU DUH VLPLODU WR %9>/0 LQ WKDW WKH\ VXSSRUW
FKLOGUHQ¶V H[SUHVVLRQ DQG FUHDWLRQ RI PXVLF WKURXJK
GUDZLQJ DFWLRQV� +RZHYHU� WKH\ HPSKDVL]H VPDOO PRXVH
DQG ILQJHU LQWHUDFWLRQV LQVWHDG RI RXU ODUJHU H[SUHVVLYH
JHVWXUHV� %RG\%HDWV DQG 0RERRJLH VKDUH %9>/0¶V DLP RI
VXSSRUWLQJ PXVLFDO H[SUHVVLRQ XVLQJ RQH¶V ERG\� EXW DV
WKH\ DUH QRW DLPHG DW FUHDWLYLW\ LQ WKH VHQVH RI DOORZLQJ
XVHUV WR FUHDWH DQG FRPSRVH QHZ PXVLF� WKHVH SURMHFWV¶
JRDO GLIIHUV IURP %9>/0¶V�
�����

'HVLJQ &RQFHSW
:H HVWDEOLVKHG WKH IROORZLQJ GHVLJQ FRQFHSWV IRU WKH
GHVLJQ RI %9>/0¶V IXQFWLRQDOLW\ DQG LQWHUDFWLRQ WR VXSSRUW
FUHDWLYH PXVLFDO H[SUHVVLRQ IRU FKLOGUHQ�

��$��� ��%&'$���  "(� �!&� &RQVWUXFW D VSDFH IRU
LQWHUDFWLRQ ZLWK WKH V\VWHP QRW RQO\ WKURXJK ILQJHUV RU
KDQGV� EXW WKURXJK ODUJHU PRYHPHQWV�
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���#�!�� �!� &"'���)�&�� &���#�+%����� 3URPRWH WKH XVH RI
SK\VLFDO DUWLIDFWV IRU FKLOGUHQ WR H[SORUH� GLVFRYHU DQG
SOD\ ZLWK LQ RUGHU WR HDVLO\ DFTXLUH HPERGLPHQW�

�*&�$!��� $�#$�%�!&�&�"!� 2QH RI WKH DLPV RI %9>/0 LV WR
XQGHUVWDQG WKH UROH RI ODUJHU� IXOOHU JHVWXUDO PRYHPHQW LQ
FUHDWLYH DFWLYLWLHV� $Q LQWHUIDFH ZKHUH WKH UHODWLRQVKLS
EHWZHHQ PXVLF DQG HPERGLPHQW LV PRUH H[SOLFLWO\
FRQVWUXFWHG LV WKHUHIRUH LPSRUWDQW�


$��� �*#$�%%�"!� (QVXUH WKDW FKLOGUHQ FDQ H[SUHVV WKHLU
LPDJLQDWLRQ DV IUHHO\ DV SRVVLEOH WR HQFRXUDJH FUHDWLYLW\�
$ FHUWDLQ DPRXQW RI PROGLQJ DQG VWUXFWXULQJ RI WKH XVHU¶V
PRYHPHQW WKURXJK WKH V\VWHP GHVLJQ LV XQDYRLGDEOH� EXW
QRW XVLQJ DQ\ PXVLF SLHFH SURYLGHG EHIRUHKDQG
PLQLPL]HV WKH UHVWULFWLRQV RU LQIOXHQFH RQ WKH FKLOG¶V RZQ
FUHDWLYLW\�

���+�'�!�%%�� %� #����&+�� �!�� �  �����+� $V %9>/0
LQWHQGHG XVHUV DUH FKLOGUHQ� HPSKDVL]H SOD\IXOQHVV DQG
VLPSOLFLW\ LQ GHVLJQLQJ ERWK WKH VRIWZDUH XVHU LQWHUIDFH
DQG WKH SK\VLFDO WDQJLEOH FRPSRQHQWV� $OVR� HQVXUH WKDW
FKLOGUHQ FDQ FUHDWH VRXQG LQVWDQWDQHRXVO\ ZLWKRXW WKH
QHHG IRU HODERUDWH SODQQLQJ�
6\VWHP 'HVFULSWLRQ
:H HPSOR\HG DQ LWHUDWLYH DQG LQFUHPHQWDO GHVLJQ SURFHVV
ZKHQ GHYHORSLQJ %9>/0� LQFRUSRUDWLQJ FRQWLQXRXV
HYDOXDWLRQ RI RXU SURWRW\SHV E\ FKLOGUHQ SDUWLFLSDQWV�
��������������
��������������	
�������������
,Q DFFRUGDQFH ZLWK RXU GHVLJQ FRQFHSWV� WKLV VWXG\
HPSOR\HG D FODVVLF \HW PRUH LQWXLWLYH EUXVK LQWHUIDFH VW\OH
RI GUDZLQJ D SLFWXUH RQ D ODUJH�VL]HG FDQYDV XVLQJ D
ILQJHU RU D EUXVK� ZKHUH WKH FRUUHVSRQGHQFH EHWZHHQ
ERG\ PRYHPHQW DQG PDQLSXODWLRQ LV FOHDU� %HFDXVH WKH
DFWLRQ RI GUDZLQJ D SLFWXUH RQ D ODUJH FDQYDV UHTXLUHV WKH
VDPH NLQG RI ODUJHU JHVWXUDO LQWHUDFWLRQ DV ZKHQ SOD\LQJ D
JHQHUDO PXVLFDO LQVWUXPHQW� ZH HQVXUH WKLV VWXG\ IRFXVHV
RQ ERG\ H[SUHVVLRQV XVLQJ PXFK PRUH RI WKH ERG\ WKDQ
SUHYLRXV LQWHUIDFHV� $OVR� VNHWFKLQJ E\ KDQG LV UHJDUGHG
DV DQ HIIHFWLYH PHDQV RI H[WHUQDOL]DWLRQ IRU WKH FUHDWLYH
WKLQNLQJ SURFHVV >��@�
���������������
�����
������������
0XVLF LV FRPSRVHG RI WKH IRXU EDVLF HOHPHQWV RI UK\WKP�
SLWFK� G\QDPLFV DQG WLPEUH� 7R VDWLVI\ RXU GHVLJQ FRQFHSW
ZH PDSSHG HDFK HOHPHQW WR WKH LQWHUIDFH �)LJXUH ���


�!(�%� 2Q WKH FDQYDV� WKH KRUL]RQWDO D[LV UHSUHVHQWV
WLPH� ZKHUH WKH PXVLF SURJUHVVHV IURP OHIW WR ULJKW� DQG
WKH YHUWLFDO D[LV UHSUHVHQWV WKH SLWFK� ZKHUH WKH VRXQG
EHFRPHV KLJKHU DV LW PRYHV XSZDUGV IURP WKH ERWWRP�
7KH FRPSOHWH LPDJH GUDZQ RQWR WKH FDQYDV UHSUHVHQWV
RQH SLHFH RI PXVLF� VWDUWLQJ DW WKH OHIW HGJH DQG HQGLQJ DW
WKH ULJKW HGJH�

7R LQYHVWLJDWH WKH ZD\ LQ ZKLFK FKLOGUHQ ³GUDZ´ PXVLF�
ZH FDUULHG RXW DQ LQIRUPDO XVHU VWXG\� :KHQ ZH DVNHG
FKLOGUHQ WR H[SUHVV D PHORG\ WKH\ KDG KHDUG LQ D GUDZLQJ�
ZH ZHUH DEOH WR GLYLGH WKHLU VW\OHV RI H[SUHVVLRQ LQWR WZR
EURDG W\SHV� QDPHO\ WKH IUHH VW\OH �L�H�� VFULEEOHV� OHWWHUV�
GRWV� SLFWXUHV RI KDQGV� DQG WKH PDWUL[ VW\OH �L�H�� JUDSKLF
GHSLFWLRQ RI WKH SHUFHLYHG PXVLFDO SHUIRUPDQFH�
LQFOXGLQJ GHSLFWLRQV VKRZLQJ DQ DZDUHQHVV RI PHWHU
LQFOXGLQJ UHVWV�� ,Q RUGHU WR GHDO ZLWK ERWK VW\OHV RI

)LJXUH �� %DVLF PXVLFDO HOHPHQWV RI �',�� DQG WKHLU PDSSLQJ�

H[SUHVVLRQ� LQ WKH EDFNJURXQG RI WKH FDQYDV ZH SUHSDUHG
D PRGH ZKHUH DGGLWLRQDO OLQHV ZHUH VKRZQ DV D UHIHUHQFH
IRU WKH SLWFK DQG WKH WLPH D[HV� DV ZHOO DV D PRGH WKDW GLG
QRW VKRZ WKLV LQIRUPDWLRQ�

7R HQDEOH VLPSOH DQG VPRRWK PRYHPHQW EHWZHHQ YLHZLQJ
DQ RYHUYLHZ RI WKH FRPSOHWH SLHFH DQG IRFXVLQJ RQ D
GHWDLOHG SDUW ZKLOH FUHDWLQJ WKH PXVLF� ZH HQVXUHG WKDW�
LQVWHDG RI FUHDWLQJ VXE� ZLQGRZV� RQH DQG WKH VDPH
ZLQGRZ �FDQYDV� FDQ EH GLVSOD\HG LQ DQ\ VFDOH WKURXJK
]RRPLQJ� 7KH XVHU FDQ FKDQJH WKH VFDOH RI WKH FDQYDV
XVLQJ WKH VFDOH VOLGHU RQ WKH SDOHWWH�

	$'%��� ��!��$� 2QH VWURNH RQ WKH FDQYDV XVLQJ HLWKHU D
ILQJHU RU D EUXVK FRQVLVWV RI RQH RU PRUH QRWHV FRQQHFWHG
VPRRWKO\ WKURXJK D VOXU� 7KH SLWFK RI HDFK QRWH LV
PDSSHG WR WKH YDOXH RQ WKH YHUWLFDO �\�D[LV�� 7KH
SRVLWLRQV RQ WKH \�D[LV FRUUHVSRQGLQJ WR WKH SRLQWV ZLWKLQ
WKH VWURNH UHSUHVHQW WKH FKDQJHV LQ SLWFK� DQG WKH WLPH
IURP WKH SUHYLRXV FKDQJLQJ SRLQW WR WKLV RQH SURYLGHV WKH
UK\WKP� 7KH WLPLQJ RI WKH VWDUW RI SOD\LQJ D VWURNH RQ WKH
FDQYDV LV PDSSHG WR WKH YDOXHV RQ WKH KRUL]RQWDO D[LV �[�
D[LV� IRUPHG E\ WKH SRLQWV DW WKH VWDUW RI WKH VWURNH� 7KH
G\QDPLFV FRUUHODWH WR WKH WKLFNQHVV RI WKH EUXVK VWURNH
DQG WKH WLPEUH WR WKH SDLQW FRORUV VHOHFWHG� 7KH WLPEUHV
DUH PDSSHG WR HLJKW FRORUV RI SDLQW E\ RQH RI WKH DXWKRUV�
D SURIHVVLRQDO FRPSRVHU DQG RERH SOD\HU� JHQHUDWHG
WLPEUHV DLPLQJ WR DQDORJRXVO\ PDWFK WKH FKDUDFWHU RI WKH
FRORUV�

����&&�� 7KH SDOHWWH LV RSHUDWHG ZLWK ILQJHU WRXFK� $OPRVW
DOO WKH DSSOLFDWLRQ¶V PDQLSXODWLRQV DUH SHUIRUPHG RQ WKH
SK\VLFDO SDOHWWH UDWKHU WKDQ WKH *8,� 7KLV LQFOXGHV WKH
IROORZLQJ� HYHQW RSHUDWLRQ� WR VWDUW DQG VWRS WKH UHSOD\ RI
FUHDWHG PXVLF� FKDQJLQJ WKH SURSHUWLHV RI WKH EUXVK� L�H��
WKH WKLFNQHVV �G\QDPLFV� DQG WKH SDLQW FRORUV �WLPEUH��
UHJXODWLQJ WHPSR DQG YROXPH RI WKH UHSO\� ]RRPLQJ RQ
WKH FDQYDV� DQG EDVLF RSHUDWLRQV LQFOXGLQJ FRS\ RU XQGR
VWURNHV �QRWHV�� )RU VLPSOLFLW\� ZH NHSW WKH QXPEHU RI
IXQFWLRQV WR D PLQLPXP� :H GHVLJQHG WKH V\VWHP VR WKDW
WKH FKLOGUHQ FRXOG PRYH IUHHO\ ZLWKLQ D ZLGH DUHD KROGLQJ

3DOHWWH

%UXVK

6WURNH WKLFNQHVV �G\QDPLFV�
6WURNH FRORU �WLPEUH�
6WURNH OHQJWK �UK\WKP�

&DQYDV
SLWFK

ORZ
KLJK

RFWDYH

%UXVK WKLFNQHVV DGMXVWPHQW GLDO
3LH PHQX IRU SDLQW FRORUV

&DQYDV¶ VFDOH VOLGHU

7LPH FRXUVH

>3LH PHQX IRU EDVLF RSHUDWLRQ@
5HSOD\�VWRS
'HOHWH VWURNH �SDUWLDO�DOO�
8QGR�UHGR
&RS\ 	 SDVWH

,FRQ LQGLFDWLQJ
FXUUHQW SRVLWLRQ
RI UHSO\

5HSOD\ WHPSR DGMXVWPHQW
³UDEELW�WRUWRLVH´ EXWWRQ
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WKH SDOHWWH OLNH D SDLQWHU LQ WKHLU QRQ�GRPLQDQW KDQG� RU
SXW LW QH[W WR WKH FDQYDV DQG PRYH DURXQG HPSW\�KDQGHG�

���������
�����������
7KLV V\VWHP LV FRPSRVHG RI WZR LQWHUDFWLRQ PRGHV� WKH
&UHDWLRQ PRGH� WR FUHDWH PXVLF� DQG WKH 3OD\EDFN PRGH�
WR SOD\EDFN DQG OLVWHQ WR WKH PXVLF� 7KH FKLOGUHQ FDQ
PRYH EHWZHHQ WKHP VHDPOHVVO\ ZLWKRXW UHJDUG WR WZR
PRGHV�


$��&�"!�  "��� :KHQ WKH XVHU� XVLQJ D EUXVK RU WKHLU
ILQJHUV� WRXFKHV WKH GLVSOD\ FDQYDV GLUHFWO\�
FRUUHVSRQGLQJ VRXQG LV SOD\HG EDFN VLPXOWDQHRXVO\ ZLWK
D OLQH EHLQJ GUDZQ IUHHKDQG RQ WKH GLVSOD\� 7KH EUXVK
SURSHUWLHV FDQ EH FKDQJHG RQ WKH SDOHWWH� 7KH XVHU FDQ
FKDQJH WKH SDLQW FRORU �WLPEUH� E\ WRXFKLQJ D ILQJHU WR WKH
FRORU WKDW PLPLFV SDLQW RQ WKH SDOHWWH� DQG WKH\ FDQ
FKDQJH WKH WKLFNQHVV RI WKH EUXVK �G\QDPLFV� E\ WXUQLQJ
WKH GLDO RQ WKH SDOHWWH�

���+����� "��� :KHQ WKH XVHU WRXFKHV WKH ³QRWH´ LFRQ
RQ WKH SDOHWWH� WKH PXVLF LV SOD\HG EDFN VWDUWLQJ IURP WKH
QRWHV RQ WKH OHIW RI WKH FDQYDV� DQG LQFOXGLQJ DQ\ SDXVHV�
,I RQO\ SDUWLDO SD\EDFN LV GHVLUHG� WKH XVHU VHOHFWV SDUW RI
WKH VWURNHV �QRWHV�� WKHQ WRXFKHV WKH UHSOD\ LFRQ� DQG RQO\
WKH VHOHFWHG QRWHV DUH SOD\HG EDFN �SDUWLDO UHSOD\��
)XUWKHUPRUH� E\ WXUQLQJ WKH ³UDEELW DQG WRUWRLVH´ GLDO RQ
WKH SDOHWWH� WKH WHPSR RI WKH UHSOD\ FDQ EH FKDQJHG�
,PSOHPHQWDWLRQ
7KH KDUGZDUH RI WKH %9>/0 V\VWHP FRQVLVWV RI D FDQYDV�
EUXVK DQG SDOHWWH �)LJXUH ��� )RU WKH FDQYDV� D WRXFK
HQDEOHG ZDOO�VL]HG LQWHUDFWLYH GLVSOD\� ZH DVVHPEOHG WKH
IROORZLQJ SURGXFW VHWXSV� IURQW SURMHFWLRQ LQWHUDFWLYH
ZKLWHERDUG ���´ 60$57 %RDUG 6%���� � SURMHFWRU
�(3621 (%�����:�� )RU WKH EUXVK ZH XVHG XQDOWHUHG�
FRPPHUFLDOO\ DYDLODEOH SDLQWLQJ EUXVKHV� DV WKH SDQHOV DUH
SUHVVXUH VHQVLWLYH� )RU WKH SDOHWWH� ZH FXW D FRPPHUFLDOO\
DYDLODEOH ZRRGHQ SDLQWHU¶V SDOHWWH WR D VL]H WKDW ILWV D
FKLOG¶V KDQG DQG HPEHGGHG WZR WRXFK VHQVRUV �3KLGJHW
&LUFXODU 7RXFK 6HQVRU ������ WZR URWDWLRQ VHQVRUV
�3KLGJHWV 5RWDWLRQ 6HQVRU ������ DQG D VOLGHU VHQVRU
�3KLGJHWV 6OLGHU 6HQVRU ������

7KH VRIWZDUH EURDGO\ FRPSULVHV WZR SDFNDJHV� D :3)
EDVHG DSSOLFDWLRQ LPSOHPHQWHG LQ 0LFURVRIW 9LVXDO
6WXGLR ���� &�� DQG D SURJUDP LPSOHPHQWHG XVLQJ
&\FOLQJ ¶�� 0D[ ������ 0D[ LV D JUDSKLFDO LQWHJUDWHG
GHYHORSPHQW HQYLURQPHQW IRU VRXQG DQG LPDJHV� DQG LV
VRIWZDUH WKDW LV ZLGHO\ XVHG E\ PXVLFLDQV DQG QHZ PHGLD
DUWLVWV�
(9$/8$7,21
:H H[DPLQHG WKH HIIHFW WKDW ODUJHU JHVWXUDO LQWHUDFWLRQ
KDV RQ FKLOGUHQ¶V FUHDWLYH DFWLYLW\ E\ FDUU\LQJ RXW D
FRPSDUDWLYH H[SHULPHQW XVLQJ H[LVWLQJ V\VWHPV�
6WXG\ 'HVLJQ

"%&�$�!�� �!� �!&�$!��� '!��$%&�!��!��� �"�%� &��� %+%&� �
�!�"'$���� �"$ �!�� �!� "(�$���� ����� "��  '%��� �!�
�����$�!�
$V PHQWLRQHG LQ WKH LQWURGXFWLRQ� WKH IRUPDWLRQ RI DQ
RYHUDOO FRQFHSWXDO XQGHUVWDQGLQJ RI RQH¶V FUHDWLRQ LV
LPSRUWDQW LQ FUHDWLYH DFWLYLW\� 0RVW WUDGLWLRQDO GHVLJQ
VXSSRUW WRROV FDQ EH FRQVLGHUHG WR LQKLELW WKH JUDVS RI DQ
RYHUDOO LGHD RI WKHLU FUHDWLRQ GXH WR WKH XVHU EHFRPLQJ

)LJXUH �� �',��¶V KDUGZDUH FRQILJXUDWLRQ DQG SDOHWWH�

HDVLO\ PLUHG LQ GHWDLOHG ILQH�DGMXVWPHQWV� 2XU
H[SHULPHQWV VHW RXW WR HYDOXDWH ZKHWKHU WKH XVHU FDQ
H[SUHVV DQG FRQVWUXFW PXVLF ZKLOH IRUPLQJ DQ RYHUDOO
FRQFHSW RU LGHD� :H ZLOO PHDVXUH WKH V\VWHP¶V HIIHFWV RQ
ERWK WKH PXVLF JHQHUDWHG E\ WKH XVHU �WKH RXWSXW� DQG WKH
SURFHVV LQ ZKLFK WKH XVHU JHQHUDWHV WKH PXVLF �WKH
SURFHVV��

)LUVW� ZH LQYHVWLJDWH D PHWKRG WR HYDOXDWH ZKHWKHU WKH
JHQHUDWHG PXVLF �WKH RXWSXW� KDV EHHQ IRUPHG ZLWK DQ
RYHUDOO LGHD LQ PLQG� 0XVLF LV QRW PHUH VRXQG� D VLPSOH
PHORG\ RU UK\WKP� EXW KDV D VWUXFWXUH WKDW H[SUHVVHV
WKRXJKWV RU HPRWLRQV >��@� :HVWHUQ PXVLF� ZKLFK LV DW WKH
EDVLV FODVVLFDO PXVLF LQ WKH ZRUOG WRGD\� LV WHPSRUDOO\
VWUXFWXUHG LQ D FRQWLQXRXV GLPHQVLRQ DQG D VLPXOWDQHRXV
GLPHQVLRQ� $ UHSUHVHQWDWLYH IHDWXUH FKDUDFWHUL]LQJ WKH
VWUXFWXUH LQ D FRQWLQXRXV SODQH LV SKUDVLQJ � � DQG D
UHSUHVHQWDWLYH IHDWXUH FKDUDFWHUL]LQJ WKH VWUXFWXUH LQ D
VLPXOWDQHRXV SODQH LV KDUPRQ\ � >��@� :H LQWURGXFH WKHVH
WZR� SKUDVLQJ DQG KDUPRQ\� DV HYDOXDWLRQ FULWHULD� 7KUHH
HYDOXDWRUV²VWXGHQWV PDMRULQJ LQ PXVLF²LQGHSHQGHQWO\
HYDOXDWHG WKH SLHFHV RI PXVLF WKDW HDFK SDUWLFLSDQW
JHQHUDWHG LQ WDVN ' �VHH EHORZ�� 7KH\ UDWHG WKHP RQ D
WKUHH�SRLQW VFDOH �� SRLQWV� � SRLQW� � SRLQWV�� DQG JDYH
WKH SDUWLFLSDQWV D VFRUH DYHUDJLQJ WKH UDWLQJV�

7KHQ� WR HYDOXDWH ZKHWKHU DQ RYHUDOO LGHD ZDV NHSW LQ
PLQG GXULQJ WKH SURFHVV RI FUHDWLQJ WKH PXVLF� ZH
LQWURGXFH WKH PDFUR RSHUDWLRQ UDWLR� RU WKH H[WHQW WR
ZKLFK WKH FKLOGUHQ RSHUDWHG WKH DSSOLFDWLRQ LQ D G\QDPLF
PDQQHU ZLWKRXW JHWWLQJ LQWR WKH GHWDLOHG ILQH�DGMXVWPHQW
RSHUDWLRQV� /RRNLQJ DW WKUHH RSHUDWLRQV� QDPHO\ WKH
PRYLQJ� WUDQVIRUPLQJ� DQG UHSOD\ RI WRQH REMHFWV� ZH
FODVVLILHG WKH RSHUDWLRQV LQWR PDFUR�RSHUDWLRQV DQG
PLFUR�RSHUDWLRQV DQG FDOFXODWHG WKH UDWLR� )RU WKH
RSHUDWLRQ FODVVLILFDWLRQ FULWHULRQ� ZH VHW WKH WKUHVKROG

� 'LYLGLQJ WKH PHORG\ LQ QDWXUDO JURXSV PDGH XS RI D QXPEHU RI
QRWHV�

� 6WUXFWXULQJ PXVLF XVLQJ LWV SDUWV VXFK DV PHORG\� FKRUGV�
UK\WKP�

0RGHUQ
YHUVLRQ

7UDGLWLRQDO
YHUVLRQ
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UHODWLQJ WR PRYLQJ DQG WUDQVIRUPDWLRQ RSHUDWLRQV
DFFRUGLQJ WR ZKHWKHU WKH UHFWDQJOH VXUURXQGLQJ WKH REMHFW
DIWHU WKH XVHU¶V RSHUDWLRQ ZRXOG ILW LQVLGH DQ DUHD FRYHUHG
E\ GRXEOH WKH VL]H RI WKH UHFWDQJOH EHIRUH WKH XVHU¶V
RSHUDWLRQ� ,I LW GLG ILW� ZH GHVLJQDWHG LW DV D PLFUR�
RSHUDWLRQ� ,I QRW� ZH GHVLJQDWHG LW DV D PDFUR�RSHUDWLRQ�
)RU WKH UHSOD\ RSHUDWLRQ� ZH GHILQHG UHSOD\LQJ WKH
FRPSOHWH SLHFH DV D PDFUR�RSHUDWLRQ� DQG UHSOD\LQJ D
VSHFLILF QRWH REMHFW WKDW ZDV VHOHFWHG PRUH WKDQ RQFH� D
PLFUR�RSHUDWLRQ� 0RUHRYHU� LQ RUGHU WR DVVHVV ZKHWKHU
GHWDLOHG DGMXVWPHQWV ZHUH HQFRXUDJHG RU QRW� ZH DVNHG
SDUWLFLSDQWV IRU WKHLU VXEMHFWLYH HYDOXDWLRQ� :H XVHG D ��
SRLQW /LNHUW VFDOH IRU WKH VXEMHFWLYH HYDOXDWLRQV�

��%�� "�� ���$!�!��� �%� &��� %+%&� � ��%��+�  �%&�$��� �+�
�����$�!��
$V GHVFULEHG LQ WKH EHJLQQLQJ� 'RXULVK VWDWHV WKDW
³EHFDXVH� LQ D GLJLWDO HQYLURQPHQW ZKHUH HPERGLPHQW KDV
EHHQ JLYHQ FRQVLGHUDWLRQ� WKH HQYLURQPHQW LQWHUDFWV LQ
FROODERUDWLRQ ZLWK RQH¶V RZQ ERG\ PRYHPHQW� SHRSOH FDQ
H[SHULHQFH LW WKURXJK WKHLU VHQVHV DQG DFWLRQV� >�@´ ,W LV
DOVR DFFHSWHG WKDW� LQ JHQHUDO� SHRSOH ILQG LW HDV\ WR UHWDLQ
D PHPRU\ RI WKLQJV WKH\ KDYH DFWXDOO\ H[SHULHQFHG
WKURXJK WKHLU VHQVHV RU DFWLRQV� $V D PHDVXUH WR HYDOXDWH
WKH HDVH RI OHDUQLQJ IRU WKH DSSOLFDWLRQ LQ WKLV H[SHULPHQW�
ZH XVH WKH IUHTXHQF\ ZLWK ZKLFK SDUWLFLSDQWV DVNHG WKH
H[SHULPHQWHU TXHVWLRQV DERXW LWV RSHUDWLRQ GXULQJ WKH
H[SHULPHQW�

�%�$� �*#�$��!���� )��&� �"� �����$�!� &��!�� "�� &���$�
�*#�$��!����
)LQDOO\� ZH QHHG WR FRQILUP KRZ WKH XVHU¶V VWDWH RI PLQG�
FRJQLWLRQ DQG HPRWLRQV DUH DIIHFWHG DV D UHVXOW RI XVLQJ
WKH V\VWHP� ,Q WKLV VWXG\� ZH DVNHG SDUWLFLSDQWV IRU WKHLU
VXEMHFWLYH HYDOXDWLRQ LQ UHODWLRQ WR HQMR\PHQW DQG
VDWLVIDFWLRQ� :H XVHG D ��SRLQW /LNHUW VFDOH IRU WKH
VXEMHFWLYH HYDOXDWLRQ�

)XUWKHUPRUH� LQ RUGHU WR REMHFWLYHO\ HYDOXDWH WKH
FKLOGUHQ¶V HPRWLRQV� ZH FDSWXUHG WKHLU IDFLDO H[SUHVVLRQV
GXULQJ WKH H[SHULPHQW� +RZHYHU� DV %9>/0 PDNHV XVH RI D
SURMHFWRU� WKH HQYLURQPHQW ZLWK PLQLPXP OLJKWV PXVW EH
PDLQWDLQHG� DQG WKHUHIRUH� WKH UHFRUGHG LPDJHV FRQWDLQLQJ
QXPHURXV GDWD SHUWDLQLQJ WR WKH FKLOGUHQ¶V H[SUHVVLRQV DUH
GLIILFXOW WR GLVWLQJXLVK� $V D UHVXOW� ZH ZHUH XQDEOH WR
JLYH HPRWLRQ UDWLQJV EDVHG RQ H[SUHVVLRQV XVLQJ D WRRO
VXFK DV WKH 6PLOH\RPHWHU >��@�
([SHULPHQWDO &RQGLWLRQV
:H VHW XS FRQGLWLRQV IRU WZR WRROV� QDPHO\ %9>/0 DQG
+\SHUVFRUH �)LJXUH ��� :H VHW WKH WRRO FRQGLWLRQV WR EH
EHWZHHQ�VXEMHFWV IDFWRUV� (YHQ WKRXJK WKH QXPEHU RI
SDUWLFLSDQWV ZDV ORZ DW IRXUWHHQ� ZH GHFLGHG RQ EHWZHHQ�
VXEMHFW IDFWRUV GXH WR FRQVLGHUDWLRQ RI WKH EXUGHQ RQ WKH
FKLOGUHQ ZKR IRUPHG WKH SDUWLFLSDQW JURXS� 7KURXJK DQ
HDUOLHU LQIRUPDO XVHU VWXG\ LW EHFDPH FOHDU WKDW FKLOGUHQ
ZRXOG QHHG D FHUWDLQ DPRXQW RI WLPH WR DUULYH DW WKH VWDJH
ZKHUH WKH\ XVHG D WRRO ZLWK ZKLFK WR PDQLSXODWH VRXQG
WKURXJK GUDZLQJ� VXFK DV %9>/0 RU +\SHUVFRUH� DV D WRRO
QRW IRU PHUH GUDZLQJ EXW WR H[SUHVV PXVLF� 7KHUHIRUH ZH
WKRXJKW WKDW� ZLWK WKH SDUWLFLSDQWV EHLQJ FKLOGUHQ ZKR
FDQ¶W PDLQWDLQ FRQFHQWUDWLRQ DV ORQJ DV DGXOWV� DVNLQJ RQH
SDUWLFLSDQW WR XVH WZR WRROV IRU D ORQJ WLPH PD\ FRQVWLWXWH
D VLJQLILFDQW EXUGHQ�

2XU UHDVRQV IRU VHOHFWLQJ +\SHUVFRUH DV D FRQWURO IRU
FRPSDULVRQ ZLWK %9>/0 DUH DV IROORZV� )LUVW� +\SHUVFRUH
LV D WRRO WKDW� VLPLODU WR %9>/0� VXSSRUWV FUHDWLRQ DQG
DUUDQJHPHQW RI PXVLF E\ FKLOGUHQ WKURXJK WKH IUHHKDQG
GUDZLQJ RI OLQHV� ,WV IXQFWLRQDOLW\ DOVR KDV PDQ\
VLPLODULWLHV ZLWK %9>/0� )XUWKHUPRUH� +\SHUVFRUH ZDV
GHYHORSHG EDVHG RQ D WKHRUHWLFDO VWXG\� DQG WKDW LV�
JHQHUDOO\� ZLGHO\�XVHG LQ PDQ\ FRXQWULHV DV PXVLF
HGXFDWLRQ VRIWZDUH�

:KLOH %9>/0 DQG +\SHUVFRUH DUH IXQFWLRQDOO\ VLPLODU�
GLIIHUHQFHV FDQ EH VHHQ LQ WKH LQSXW�RXWSXW LQWHUIDFH�
&RPSDULQJ ERWK V\VWHPV� ZH ZLOO RXWOLQH WKH FRPPRQ
IHDWXUHV DV ZHOO DV WKH GLIIHUHQFHV IURP WKH SHUVSHFWLYH RI
D 09& �0RGHO�9LHZ�&RQWUROOHU� PRGHO >�@� XVHG LQ
GHVLJQLQJ XVHU LQWHUIDFHV ZLWK WKH 6PDOOWDON���
SURJUDPPLQJ ODQJXDJH� )URP WKH 5HVXOWV VHFWLRQ
RQZDUGV ZH ZLOO H[DPLQH WKH H[SHULPHQW UHVXOWV EDVHG RQ
WKH WKUHH GLIIHUHQFHV VKRZQ LQ WKH 7DEOH �� L�H�� GLII��
GLII�� DQG GLII��
([SHULPHQWDO (QYLURQPHQWV
8QGHU WKH %9>/0 FRQGLWLRQV� SDUWLFLSDQWV VWRRG LQ IURQW RI
WKH FDQYDV DQG H[SUHVVHG PXVLF E\ GUDZLQJ OLQHV RQ WKH

)LJXUH �� +\SHUVFRUH VFUHHQ DQG IXQFWLRQV�

&RPPRQ IHDWXUHV 'LIIHUHQFHV
0RGHO z 'DWD �EDVLF HOHPHQWV RI

PXVLF� UK\WKP� SLWFK�
G\QDPLFV� WLPEUH�

z 3URFHVVLQJ �VHWWLQJ
UK\WKP� SLWFK� G\QDPLFV�
WLPEUH� DQG UHSOD\
WHPSR� UHSOD\�VWRS� HWF �

�QR ELJ GLIIHUHQFHV�

9LHZ z 0HWKRG RI UHSUHVHQWLQJ
PXVLF �KRUL]RQWDO D[LV
UHSUHVHQWV WLPH� UK\WKP
LV H[SUHVVHG LQ OLQHV RU
SRLQWV� WKH YHUWLFDO D[LV
UHSUHVHQWV SLWFK� WLPEUH
LV H[SUHVVHG LQ FRORU�
HWF �

z 3K\VLFDO GLVSOD\ VL]HقGLIIك�
�؟0/<%9�´
+\SHUVFRUH؟��´

z :LQGRZ FRQILJXUDWLRQقGLIIك�
VLQJOH؟0/<%9 ZLQGRZ
+\SHUVFRUH؟PXOWLSOH ZLQGRZV

&RQWUROOHU z 2SHUDWLRQ E\ GLUHFWO\
WRXFKLQJ WKH &RQWUROOHU

z 1XPEHU RI &RQWUROOHUVقGLIIك�
DFK)؟0/<%9 W\SH RI SURFHVVLQJ

WKURXJK FRUUHVSRQGLQJ
LQGLYLGXDO FRQWUROOHUV
�EXWWRQ RU EUXVK�

+\SHUVFRUH ؟ $OO SURFHVVLQJ
RSHUDWHG WKURXJK VLQJOH
&RQWUROOHU �PRXVH�

7DEOH �� &RPSDULQJ �',�� DQG +\SHUVFRUH�

1RWH REMHFW
5HSOD\ WHPSR VOLGHU

6WURNH FXW

%UXVK

(QWHU RQH PHORG\ XQLW
FUHDWHG LQ WKH PHORG\
ZLQGRZ EHWZHHQ WZRڼ
V\PEROV

7LPH FRXUVH

SLWFK
ORZ

KLJK

6NHWFK ZLQGRZ
�GUDZ VWURNHV ZLWK
FRORU RQ EUXVK DV WKH
FRORU RI WKH FUHDWHG
PHORG\ ZLQGRZ�

/HQJWK RI QRWH
REMHFWV �UK\WKP�

0HORG\ ZLQGRZ
�FUHDWH EDVLF
PHORG\ E\ OLQLQJ
XS QRWH REMHFWV�

3RS�XS PHQX WR FKDQJH
VWURNH G\QDPLFV

=RRP IXQFWLRQ IRU
ZKROH VFUHHQ E\
WXUQLQJ PRXVH ZKHHO

5HSOD\�VWRS EXWWRQ �5HSOD\
LV SRVVLEOH LQ DQ\ ZLQGRZ
%XWWRQ LV RQO\ VKRZQ LQ
DFWLYH ZLQGRZ�

3DLQWV �GHWHUPLQHV WKH FRORU
RI WKH PHORG\ ZLQGRZ�

/LQH LQGLFDWLQJ
FXUUHQW SRVLWLRQ LQ
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)LJXUH �� ([SHULPHQWDO VHWWLQJ�

)LJXUH �� 7DVN % �)LOO�LQ�WKH�PLGGOH VHFWLRQ WDVN��

)LJXUH �� 7DVN & �6XSSO\�WKH�PHORG\ WDVN��

)LJXUH �� ([SHULPHQWDO SURFHGXUH�

FDQYDV XVLQJ D ILQJHU RU D EUXVK ZLWK WKH SDOHWWH �)LJXUH ��
OHIW�� +\SHUVFRUH PXVLF E\ GUDZLQJ OLQHV RQ WKH FDQYDV
XVLQJ D PRXVH RU NH\ERDUG �)LJXUH �� ULJKW�� 'XULQJ WKH
WDVN� WKH GLVSOD\ VFUHHQ ZDV UHFRUGHG DQG WKH SDUWLFLSDQWV¶
IDFLDO H[SUHVVLRQV DQG DOO WKHLU PRYHPHQWV ZHUH FDSWXUHG
IURP WZR YLHZSRLQWV�
3DUWLFLSDQWV
)RXUWHHQ �� IHPDOH� HOHPHQWDU\ VFKRRO FKLOGUHQ ��WK��WK
JUDGH� IURP D SXEOLF VFKRRO LQ -DSDQ UHFUXLWHG IURP WKH
JHQHUDO SXEOLF WRRN SDUW LQ WKH H[SHULPHQW� 5HFUXLWPHQW
ZDV GRQH WKURXJK SRVWHUV GLVSOD\HG ZLWKLQ WKH VFKRRO
JURXQGV DQG IO\HUV GLVWULEXWHG WKURXJK WKH VFKRRO¶V
WHDFKHUV� 3DUWLFLSDQWV ZHUH UHFUXLWHG LI WKH\ IXOILOOHG WKH
FRQGLWLRQV RI OLNLQJ WR VLQJ� SHUIRUP DQG OLVWHQ WR PXVLF�
7DVNV DQG ([SHULPHQWDO PDWHULDOV
:H SUHSDUHG D WRWDO RI IRXU WDVNV� $� %� & DQG '� $OO
PXVLF LQ WDVNV $� % DQG & ZDV FRPSRVHG E\ RQH RI WKH
DXWKRUV� ZKR LV D PXVLFLDQ� :H JDYH FDUHIXO
FRQVLGHUDWLRQ WR WKH PXVLF SUHSDUHG� VR WKDW ERWK %9>/0
DQG +\SHUVFRUH KDG QHDUO\ LGHQWLFDO PXVLF �LQ WHUPV RI
PHORG\� WHPSR� DQG UK\WKP��

��%������$$�!�� �!&�&�%��� 3DUWLFLSDQWV ZHUH WR FKDQJH
D SURYLGHG SLHFH RI PXVLF� 7KH\ ZHUH LQVWUXFWHG WR PDNH
DW OHDVW WZR FKDQJHV RI WKHLU FKRLFH SHU SLHFH� 7KH\ FRXOG
FKDQJH WKH UK\WKP� SLWFK� G\QDPLFV DQG WLPEUH RI DQ\
QRWH�
��%�� 	� �
�����!�&��� ������ %��&�"!� &�%��� 3DUWLFLSDQWV
ZHUH WR FUHDWH WKH PLGGOH VHFWLRQ IRU D SLHFH LQ WKUHH SDUWV
WKDW SURYLGHG WKH ILUVW DQG ODVW SDUW �)LJXUH ���
��%�� 
� ��'##�+�&��� ��"�+� &�%��� 3DUWLFLSDQWV VXSSO\ D
PHORG\ IRU D SLHFH WKDW RQO\ FRQWDLQV D EDVV SDUW LQ WKH
ORZ WRQH UDQJH DQG DQ DFFRPSDQLPHQW SDUW LQ WKH KLJK
WRQH UDQJH �)LJXUH ���
��%�����
" #"%�&�"!�&�%��� 7DVN ' LV D FRPSOHWHO\ RSHQ
FKDOOHQJH� 3DUWLFLSDQWV ZHUH LQVWUXFWHG WR IUHHO\ FUHDWH D
SLHFH RI PXVLF IURP VFUDWFK�
([SHULPHQWDO 3URFHGXUH
:H FDUULHG RXW WKH H[SHULPHQW IROORZLQJ WKH SURFHGXUH
VKRZQ LQ )LJXUH �� (DFK SDUWLFLSDQW WRRN SDUW LQ WZR
VHVVLRQV� ZKLFK WRRN SODFH D ZHHN DSDUW� LQ HLWKHU RQH RI
WKH VRIWZDUH WRRO VHWXSV�

)RU 6HVVLRQ RQH� SDUWLFLSDQWV ILUVW YLHZHG DQ
DSSUR[LPDWHO\ ILYH PLQXWH ORQJ YLGHR H[SODLQLQJ WKH
VRIWZDUH WRRO¶V RSHUDWLRQ� :H WKHQ DVNHG WKHP WR XVH WKH
WRRO IUHHO\ DV D IRUP RI WUDLQLQJ LQ RUGHU WR IDPLOLDUL]H
WKHPVHOYHV ZLWK WKH WRRO� $IWHU WKDW� ZH DVNHG WKHP WR
FRPSOHWH 7DVN $� 7DVN $ FRQWDLQHG IRXU SLHFHV RI PXVLF�
:H OLPLWHG WKH WLPH SHU SLHFH WR IRXU PLQXWHV� EXW ZH WROG
WKH SDUWLFLSDQWV WKDW WKH\ ZHUH DOORZHG WR ILQLVK EHIRUH WKH
WLPH ZDV XS �VDPH IRU WDVNV %� &� '�� $IWHU D WHQ�PLQXWH
EUHDN ZH DVNHG WKHP WR FRPSOHWH 7DVN %� 7DVN % FRQVLVWV
RI RQH SURYLGHG SLHFH RI PXVLF� WR EH FRPSOHWHG ZLWKLQ D
WLPH OLPLW RI WHQ PLQXWHV� $IWHU WKDW� ZH DVNHG WKHP WR
DQVZHU D ��SRLQW /LNHUW VFDOH TXHVWLRQQDLUH� 7KH RYHUDOO
WLPH UHTXLUHG IRU 6HVVLRQ 2QH ZDV DSSUR[LPDWHO\ �� WR
�� PLQXWHV�

)RU 6HVVLRQ WZR� SDUWLFLSDQWV ILUVW YLHZHG DQ
DSSUR[LPDWHO\ WHQ�PLQXWH ORQJ YLGHR ZLWK D VLPSOH
H[SODQDWLRQ RI WKH EDVLFV RI PXVLFDO FRPSRVLWLRQ� :H
WKHQ DVNHG SDUWLFLSDQWV WR FRPSOHWH 7DVN &� 7DVN &
FRQVLVWV RI RQH SLHFH RI LQFRPSOHWH PXVLF WR FRPSOHWH
ZLWKLQ D WLPH OLPLW WR �� PLQXWHV� $IWHU D WHQ�PLQXWH
EUHDN� ZH DVNHG WKHP WR FRPSOHWH 7DVN '� 7DVN '
FRQVLVWV RI WKH FUHDWLRQ IURP VFUDWFK RI RQH SLHFH RI
PXVLF� ZLWK D FRPSOHWLRQ WLPH OLPLW RI �� PLQXWHV� $IWHU
SHUIRUPLQJ WKH WDVN� ZH DVNHG SDUWLFLSDQWV WR DQVZHU WKH
H[DFW VDPH TXHVWLRQQDLUH DV LQ 6HVVLRQ 2QH� 7KH RYHUDOO
WLPH UHTXLUHG WR SHUIRUP 6HVVLRQ 7ZR ZDV DSSUR[LPDWHO\
�� WR �� PLQXWHV�

:H DOVR WROG WKH SDUWLFLSDQWV WKDW WKH\ FRXOG DVN TXHVWLRQV
LI WKH\ GLGQ¶W XQGHUVWDQG VRPHWKLQJ� RU WDNH D EUHDN LI
WKH\ EHFDPH WLUHG GXULQJ WKH WDVN�
5(68/76 $1' &216,'(5$7,216

)RUPLQJ DQ 2YHUDOO 0HQWDO ,GHD RI WKH 0XVLF
)LUVW� ZH ZLOO UHSRUW WKH UHVXOWV DV WR ZKHWKHU WKH
JHQHUDWHG PXVLF �RXWSXW� ZDV FRQVWUXFWHG ZLWK DQ RYHUDOO
PHQWDO LGHD RI WKH GHVLUHG FUHDWLRQ LQ PLQG RU QRW� )LJXUH
��D� VKRZV WKH DYHUDJH VFRUHV DQG VWDQGDUG HUURUV IRU
SKUDVLQJ DQG KDUPRQ\ ± WKH LQGLFHV WR PHDVXUH PXVLFDO

+\SHUVFRUH%9>/0

+\SHUVFRUH%9>/0

+\SHUVFRUH%9>/0
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)LJXUH �� 4XDQWLWDWLYH HYDOXDWLRQ UHVXOWV�

)LJXUH �� ([DPSOH RI SLHFHV FRPSOHWHG E\ SDUWLFLSDQWV LQ
7DVN '�

VWUXFWXUH ± LQ WKH SLHFHV SDUWLFLSDQWV FRPSOHWHG LQ 7DVN '�
)LJXUH � VKRZV H[DPSOHV RI SLHFHV FRPSOHWHG E\
SDUWLFLSDQWV LQ 7DVN '� :H FDUULHG RXW D VLJQLILFDQFH WHVW
ZLWK D :HOFK¶V W�WHVW ZLWK D VLJQLILFDQFH OHYHO RI ����
%9>/0 SDUWLFLSDQWV KDG VLJQLILFDQWO\ KLJKHU VFRUHV WKDQ
+\SHUVFRUH SDUWLFLSDQWV IRU ERWK SKUDVLQJ �%9>/0
�KHUHDIWHU� ³9´�� � ����� "� ����� +\SHUVFRUH
�KHUHDIWHU� ³+´�� � ����� "� ����� W������ ������
S� ���� DQG KDUPRQ\ �9� � ����� "� ����� +� � �����
"� ����� W������ ����� S������

1H[W� ZH VKRZ WKH UHVXOWV DV WR ZKHWKHU WKH SDUWLFLSDQW
ZDV NHHSLQJ DQ RYHUDOO LGHD RI WKH PXVLF WKH\ ZHUH
FUHDWLQJ LQ PLQG LQ WKH SURFHVV RI FUHDWLQJ PXVLF� )LJXUH
��E� VKRZV WKH DYHUDJH YDOXHV IRU WKH PDFUR RSHUDWLRQ
UDWLR ���� :H REWDLQHG WKH PDFUR RSHUDWLRQ UDWLR IRU WKH
WKUHH RSHUDWLRQV RI PRYLQJ� WUDQVIRUPLQJ DQG UHSOD\ RI
WRQH REMHFWV� :H DSSOLHG DQ DUFVLQH WUDQVIRUP RQ WKH
SHUFHQWDJH GDWD DQG SHUIRUPHG D WRRO ��� %9>/0�
+\SHUVFRUH� ; VHVVLRQ ��� 6HVVLRQ �� 6HVVLRQ �� WZR�ZD\
$129$� LQ ZKLFK VHVVLRQ ZDV UHSHDWHG DQG WRRO ZDV
WUHDWHG DV D EHWZHHQ�VXEMHFWV IDFWRU�

7KHUH ZDV D VLJQLILFDQW PDLQ HIIHFW RI VHVVLRQ ZLWK
UHVSHFW WR WKH PRYLQJ RSHUDWLRQ �6HVVLRQ �� ���� YV�
6HVVLRQ �� ����� )������ ������ S������ 7KHUH ZHUH QR
RWKHU VLJQLILFDQW HIIHFWV RU LQWHUDFWLRQV� $V WKH PDLQ HIIHFW
RI VHVVLRQ ZDV VLJQLILFDQW� ZH SHUIRUPHG D SRVW�KRF WHVW
�7XNH\¶V +6'�� ZKLFK VKRZHG WKDW LQ WKH %9>/0 JURXS WKH
UDWLR RI PDFUR PRYLQJ RSHUDWLRQV ZDV VLJQLILFDQWO\ ORZHU
LQ 6HVVLRQ � WKDQ LQ 6HVVLRQ � �S������ 6WXG\LQJ WKH GDWD
LQ GHWDLO� LW ZDV FOHDU WKDW WKH UDWLR ZDV SDUWLFXODUO\ ORZ LQ
WKH VHFRQG KDOI RI 7DVN '� ZKLFK ZDV D OHQJWK\ PXVLFDO
FRPSRVLWLRQ WDVN�
)RU WKH WUDQVIRUPLQJ RSHUDWLRQ WKHUH ZHUH D VLJQLILFDQW
PDLQ HIIHFW RI WRRO �9� ���� YV� +� ���� )������ ������
S����� DQG VHVVLRQ �6HVVLRQ�� ���� YV� 6HVVLRQ�� ����
)������ ������ S����� �)LJXUH �� �F��� :H VDZ QR
LQWHUDFWLRQ EHWZHHQ WRRO DQG VHVVLRQ� %HFDXVH WKH PDLQ
HIIHFW RI WRRO ZDV VLJQLILFDQW ZH SHUIRUPHG SRVW�KRF WHVW�
ZKLFK VKRZHG WKDW WKH PDFUR RSHUDWLRQ UDWLR ZDV
VLJQLILFDQWO\ KLJKHU LQ WKH %9>/0 JURXS WKDQ LQ WKH
+\SHUVFRUH JURXS �S������ $V WKH PDLQ HIIHFW RI VHVVLRQ
ZDV DOVR VLJQLILFDQW� ZH SHUIRUPHG SRVW�KRF WHVW ZKLFK
VKRZHG WKDW� VLPLODU WR WKH PRYLQJ RSHUDWLRQ� LQ WKH %9>/0
JURXS WKH PDFUR RSHUDWLRQ UDWLR ZDV VLJQLILFDQWO\ UHGXFHG
LQ 6HVVLRQ � �S�������
)RU WKH UHSOD\ RSHUDWLRQ� WKHUH ZDV DOVR D VLJQLILFDQW PDLQ
HIIHFW RI WRRO �9� ���� YV� +� ����� )������ ������ S�����
�)LJXUH �� �G��� 7KHUH ZHUH QR RWKHU VLJQLILFDQW HIIHFWV RU
LQWHUDFWLRQV� $V WKH PDLQ HIIHFW RI WRRO ZDV VLJQLILFDQW ZH
SHUIRUPHG SRVW�KRF WHVW� ZKLFK VKRZHG WKDW WKH PDFUR
RSHUDWLRQ UDWLR ZDV VLJQLILFDQWO\ KLJKHU LQ %9>/0 WKDQ LQ
+\SHUVFRUH �S������
)LJXUH �� VKRZV WKH UHVXOWV RI WKH VXEMHFWLYH HYDOXDWLRQ
TXHVWLRQQDLUH �4��4�� DV WR ZKHWKHU ILQH DGMXVWPHQW
RSHUDWLRQV ZHUH HQFRXUDJHG E\ WKH WRROV� :H SHUIRUPHG D
WRRO ; VHVVLRQ WZR�ZD\ $129$ LQ ZKLFK VHVVLRQ ZDV
UHSHDWHG DQG WRRO ZDV WUHDWHG DV D EHWZHHQ�VXEMHFWV IDFWRU�
7KH JUDSK UHSUHVHQWV WKH DYHUDJHV RI WKH VFDOH GHULYHG
IURP SDUWLFLSDQW¶V DQVZHU IRU WZR VHVVLRQV� 7KH UHVXOWV
VKRZ WKDW WKHUH ZDV D PDLQ HIIHFW RI WRRO LQ WKUHH RXW RI
WKH IRXU TXHVWLRQV� DQG WKDW WKH %9>/0 SDUWLFLSDQWV IHOW WKDW
WKH\ ZHUH DEOH WR EROGO\ SHUIRUP WDVNV ZLWKRXW ZRUU\LQJ
DERXW GHWDLOV PRUH WKDQ WKH +\SHUVFRUH SDUWLFLSDQWV �4��
9� ��� YV� +� ���� )������ ������ S����� 4�� 9� ��� YV� +�
���� )������ ������ S ������ 4�� 9� ��� YV� +� ����
)������ ������ S����� 4�� 9� ��� YV� +� ����
)������ ������ S������ :H IRXQG QR VLJQLILFDQW PDLQ
HIIHFW RI VHVVLRQ RU LQWHUDFWLRQ EHWZHHQ WRRO DQG VHVVLRQ�
7KH DIRUHPHQWLRQHG UHVXOWV VXJJHVW WKDW RQ ERWK DVSHFWV
RI WKH PXVLF JHQHUDWHG �RXWSXW� DQG WKH FUHDWLRQ SURFHVV�
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4XHVWLRQ DV WR ZKHWKHU \RX
RSHUDWH LQ D EROG PDQQHU�
ZLWKRXW EHFRPLQJ FDXJKW
XS LQ GHWDLOHG DGMXVWPHQWV"

4�
4�

4�

4�

, GUHZ OLQHV UHVROXWHO\� QRW QHUYRXVO\�
, RIWHQ WKRXJKW WKDW ,¶G OLNH WR PRYH D
OLQH D FKDQJH D VKDSH D WLQ\ ELW�
, FRXOG IUHHO\ GUDZ OLQHV ZLWKRXW
FDULQJ DERXW WKH GHWDLOV�
, FRXOG IUHHO\ PDNH PXVLF ZLWKRXW
FDULQJ DERXW WKH GHWDLOV�

3OHDVXUH 4�
4�
4�

, HQMR\HG PDNLQJ PXVLF�
, HQMR\HG GUDZLQJ OLQHV�
, HQMR\HG WRGD\¶V H[SHULPHQW�

6DWLVIDFWLRQ 4� , ZDV VDWLVILHG ZLWK WKH PXVLF , PDGH�

)LJXUH ��� 5HVXOWV RI VXEMHFWLYH TXHVWLRQQDLUH�

)LJXUH ��� 3DUWLFLSDQWV GXULQJ WKH H[SHULPHQW�

%9>/0 HQFRXUDJHG WKH IRUPDWLRQ RI DQ RYHUDOO PHQWDO LGHD
RI WKHLU PXVLF ZKLOH SDUWLFLSDQWV HQJDJHG ZLWK WKH
H[SUHVVLRQ DQG FRQVWUXFWLRQ RI WKHLU PXVLF� WR D JUHDWHU
H[WHQW WKDQ ZLWK +\SHUVFRUH� :H FDQ VD\ WKDW� LQ VSLWH RI
WKH IHDWXUH WKDW +\SHUVFRUH SURYLGHV D ZLQGRZ
FRQILJXUDWLRQ ZKLFK VHHPV WR IDFLOLWDWH WKH XVHU¶V
DZDUHQHVV RI WKH PXVLFDO VWUXFWXUH �VHH )LJXUH ��� WKH IDFW
WKDW UHVXOWV VKRZ %9>/0 DV PRUH HIIHFWLYH LV D VLJQLILFDQW
ILQGLQJ� +RZHYHU� G\QDPLF RSHUDWLRQV GHFUHDVHG
VLJQLILFDQWO\ LQ 6HVVLRQ � FRQWDLQLQJ WKH OHQJWK\ 7DVN '
ZLWK FKLOGUHQ LQ WKH %9>/0 JURXS� WRR� 7KLV LQGLFDWHV WKDW
ZLWK WKH ODSVH RI WLPH LQ FUHDWLYH DFWLYLWLHV WKH GHJUHH WR
ZKLFK FKLOGUHQ RSHUDWH ZLWK EROGQHVV GHFUHDVHV� 7KLV PD\
LQGLFDWH WKDW %9>/0 LV SDUWLFXODUO\ HIIHFWLYH LQ WKH LQLWLDO
VWDJHV RI FUHDWLYH DFWLYLW\�

)XUWKHUPRUH� LQ RXU REVHUYDWLRQV UHJDUGLQJ WKH YLGHR
PDWHULDO� ZH IUHTXHQWO\ VDZ %9>/0 XVHUV GUDZLQJ OLQHV
ZLWK ERWK IHHW VSUHDG ZLGH DSDUW ZKLOH VWHSSLQJ IURP OHIW
WR ULJKW� DQG %9>/0 XVHUV ZKR FRQVFLRXVO\ RU
XQFRQVFLRXVO\ SXW D PHQWDO DQG SK\VLFDO GLVWDQFH EHWZHHQ
WKHLU ZRUN DQG WKHPVHOYHV E\ VWHSSLQJ DZD\ IURP WKH
GLVSOD\ RU VLWWLQJ GRZQ �)LJXUH ��� OHIW�� 2Q WKH RWKHU
KDQG� LQ +\SHUVFRUH XVHUV� ZH REVHUYHG D WHQGHQF\ WR
VWD\ LQ D IL[HG SRVLWLRQ� DQG VWDUH DW WKH VFUHHQ ZLWK D
KXQFKHG SRVWXUH �)LJXUH ��� ULJKW�� :KHQ PRYLQJ VWURNHV
RU ZKHQ GUDZLQJ XVHUV ZHUH DOVR VHHQ� ZLWK ERWK WRROV� WR
JUDE KROG RI DQ REMHFW DQG KHVLWDWH IRU D PRPHQW EHIRUH
VWDUWLQJ DQ DFWLRQ� +RZHYHU� RQFH WKH\ VWDUWHG WKH DFWLRQ
WKHLU DSSHDUDQFH FKDQJHG� :H REVHUYHG %9>/0 XVHUV RIWHQ
PRYLQJ REMHFWV RU GUDZLQJ UHVROXWHO\ ZKLOH PRYLQJ WKHLU
DUP RU WKHLU HQWLUH ERG\� 2Q WKH RWKHU KDQG� PDQ\

+\SHUVFRUH XVHUV FDUHIXOO\ PRYHG REMHFWV DQG ORRNHG DV
LI WKH\ ZHUH FRQWLQXRXVO\ KHVLWDWLQJ� 7KLV VXJJHVWV WKDW�
ZKHQ FRPSDULQJ %9>/0 DQG +\SHUVFRUH� WKH PDLQ IDFWRU LQ
HQFRXUDJLQJ WKH SDUWLFLSDQWV WR IRUP DQ RYHUDOO
FRQFHSWXDO XQGHUVWDQGLQJ RI WKHLU PXVLF LV GHULYHG IURP
WKH GLIIHUHQFHV EHWZHHQ WKH WZR �7DEOH ��� E\ WKH
GLIIHUHQFH LQ SK\VLFDO GLVSOD\ VL]H �GLII���
(DVH RI /HDUQLQJ
)LJXUH ��H� VKRZV WKH IUHTXHQF\ DW ZKLFK SDUWLFLSDQWV
DVNHG TXHVWLRQV DERXW WKH RSHUDWLRQ GXULQJ WKH WZR
VHVVLRQV� :H REWDLQHG IRU HDFK VHVVLRQ WKH QXPEHU RI
TXHVWLRQV SHU PLQXWH DQG SHUIRUPHG D WRRO ; VHVVLRQ WZR�
ZD\ $129$� 7KHUH ZDV D VLJQLILFDQW PDLQ HIIHFW RI WRRO
�9� ���� YV� +� ����� )������ ������ S������ :H IRXQG QR
VLJQLILFDQW PDLQ HIIHFW RI VHVVLRQ RU LQWHUDFWLRQ EHWZHHQ
WRRO DQG VHVVLRQ� 6LQFH WKH PDLQ HIIHFW RI WRRO ZDV
VLJQLILFDQW� ZH SHUIRUPHG D SRVW�KRF WHVW ZKLFK VKRZHG
WKDW WKH TXHVWLRQ IUHTXHQF\ IRU %9>/0 XVHUV ZDV
VLJQLILFDQWO\ ORZHU WKDQ IRU +\SHUVFRUH XVHUV �S������
%DVHG RQ WKHVH UHVXOWV ZH FRQILUPHG WKDW� DW OHDVW LQ
UHJDUGV WR WKH IUHTXHQF\ RI TXHVWLRQV UHODWLQJ WR RSHUDWLRQ�
HDVH RI OHDUQLQJ LV KLJKHU ZLWK %9>/0 WKDQ ZLWK
+\SHUVFRUH� 7KLV LV DOVR FRQVLVWHQW ZLWK WKH UHVXOWV RI 4�
�VHH EHORZ� ZKHUH %9>/0 XVHUV IHOW WKDW ORZHU PHQWDO
GHPDQG ZDV UHTXLUHG FRPSDUHG ZLWK +\SHUVFRUH XVHUV�

:H GLVFXVV KHUH WKH PDLQ IDFWRUV UHVXOWLQJ LQ %9>/0¶V
KLJKHU GHJUHH RI HDVH RI OHDUQLQJ FRPSDUHG WR +\SHUVFRUH
RQ WKH EDVLV RI WKH GLIIHUHQFHV EHWZHHQ WKH WZR DV VKRZQ
LQ 7DEOH�� :KHQ ZH H[DPLQHG WKH FRQWHQW RI WKH
TXHVWLRQV IURP SDUWLFLSDQWV LQ WKH +\SHUVFRUH JURXS� PRVW
TXHVWLRQV ZHUH UHODWHG WR WKH UHODWLRQVKLS EHWZHHQ
ZLQGRZV� IROORZHG E\ WKRVH UHODWHG WR ZKLFK LFRQ WR
VHOHFW LQ RUGHU WR SHUIRUP KHLU GHVLUHG WDVN� 7KLV VXJJHVWV
WKDW WKH GLIIHUHQFH LV FDXVHG E\ WKH GLIIHUHQFH LQ ZLQGRZ
FRQILJXUDWLRQ �GLII�� DQG WKH GLIIHUHQFH LQ WKH QXPEHU RI
&RQWUROOHUV �GLII��� 5HJDUGLQJ GLII�� WKHUH LV WKH
SRVVLELOLW\ WKDW %9>/0¶V VLPSOH ZLQGRZ FRQILJXUDWLRQ
UHGXFHV WKH FRJQLWLYH EXUGHQ LQ UHODWLRQ WR V\VWHP
RSHUDWLRQ� $V IRU GLII�� ZH LQIHU WKDW WKH GLIIHUHQW SK\VLFDO
EXWWRQV �&RQWUROOHUV� IRU HDFK IXQFWLRQ LQ %9>/0 HQFRXUDJH
D GLIIHUHQW H[SHULHQFH RI HPERGLPHQW� DQG ZKHWKHU DV D
UHVXOW LW ZDV PRUH HDVLO\ UHWDLQHG LQ PHPRU\� 2Q WKH RWKHU
KDQG� ZH ZHUH XQDEOH WR GHWHUPLQH ZKHWKHU LW ZDV FDXVHG
E\ WKH GLIIHUHQFH LQ SK\VLFDO GLVSOD\ VL]H �GLII�� IURP WKH
TXHVWLRQ FRQWHQW REWDLQHG�
8VHU ([SHULHQFH
)LJXUH �� VKRZV WKH UHVXOWV RI WKH VXEMHFWLYH
TXHVWLRQQDLUH UHODWLQJ WR SOHDVXUH� VDWLVIDFWLRQ DQG
ZRUNORDG� :H SHUIRUPHG D WRRO ; VHVVLRQ WZR�ZD\
$129$�

)RU WKH TXHVWLRQV UHODWLQJ WR SOHDVXUH �4��4��� WKHUH ZDV
D PDLQ HIIHFW RI WRRO �4�� 9� ��� YV� +� ���� )������ 
������ S����� RQO\ IRU 4� �³LW ZDV IXQ GUDZLQJ OLQHV´��
:H SHUIRUPHG SRVW�KRF WHVW IRU 4�� DQG UHVXOWV VKRZHG
WKDW YDOXHV ZHUH VLJQLILFDQWO\ KLJKHU IRU WKH %9>/0 JURXS
�S������ :H IRXQG QR VLJQLILFDQW PDLQ HIIHFW RI VHVVLRQ RU
LQWHUDFWLRQ EHWZHHQ WRRO DQG VHVVLRQ� )RU HLWKHU 4� RU 4��
WKHUH ZDV QR VLJQLILFDQW PDLQ HIIHFW RI WRRO� ,W LV FOHDU
IURP WKH UHVXOWV RI 4� DQG 4� WKDW SDUWLFLSDQWV LQ ERWK
%9>/0 DQG +\SHUVFRUH JUHDWO\ HQMR\HG PDNLQJ PXVLF�
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%9>/0 +\SHUVFRUH
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5HJDUGLQJ VDWLVIDFWLRQ �4��� WKHUH ZDV QR VLJQLILFDQW
PDLQ HIIHFW IRU HLWKHU WRRO RU VHVVLRQ� HYHQ WKRXJK WKH
DYHUDJH YDOXHV IRU SDUWLFLSDQWV LQ WKH %9>/0 JURXS ZHUH
KLJKHU WKDQ WKDW LQ WKH +\SHUVFRUH JURXS� 7KHVH UHVXOWV
VXJJHVW WKDW ERWK %9>/0 DQG +\SHUVFRUH SDUWLFLSDQWV ZHUH
VDWLVILHG ZLWK WKH PXVLF WKH\ PDGH�

,Q VXPPDU\� WKHUH ZDV OLWWOH GLIIHUHQFH LQ WKH H[SHULHQFH
WKDW XVHUV GHULYHG IURP %9>/0 RU +\SHUVFRUH� 5HJDUGLQJ
WKH SRVLWLYH HIIHFWV RI SOHDVXUH DQG VDWLVIDFWLRQ� %9>/0 DQG
+\SHUVFRUH XVHUV HQMR\HG WKH PXVLF H[SUHVVLRQ DQG
FRPSRVLQJ DFWLYLW\ DQG ZHUH VDWLVILHG ZLWK WKHLU UHVXOWV WR
DOPRVW WKH VDPH H[WHQW�
6XPPDU\
:H HYDOXDWHG %9>/0� DQ LQWHUIDFH WKDW DOORZV FKLOGUHQ WR
LQWHUDFW ZLWK D ODUJH GLVSOD\ XVLQJ D EUXVK RU D ILQJHU� LQ
FRPSDULVRQ WR +\SHUVFRUH� ZKHUH SHRSOH LQWHUDFW ZLWK D
VPDOO GLVSOD\ XVLQJ D PRXVH� 2XU HYDOXDWLRQ KDG WKUHH
PDLQ SHUVSHFWLYHV� RYHUDOO PHQWDO LGHD IRUPDWLRQ� HDVH RI
OHDUQLQJ� DQG XVHU H[SHULHQFH�

:KHQ FRPSDULQJ %9>/0 DQG +\SHUVFRUH LQ UHJDUGV WR WKH
ILUVW DVSHFW RI RYHUDOO LGHD IRUPDWLRQ� ZH IRXQG WKDW %9>/0
SURPRWHV RYHUDOO FRQFHSWXDO XQGHUVWDQGLQJ LQ FKLOGUHQ¶V
WKURXJK FUHDWLYH DFWLYLW\� 7KH PXVLF WKDW ZDV FUHDWHG ZLWK
%9>/0 VKRZHG HYLGHQFH WKDW LW ZDV FUHDWHG ZLWK D PHQWDO
LPDJH RI WKH PXVLF DV D ZKROH �L�H�� WKH PHORG\ RU D SDUW�
LQ PLQG� )XUWKHUPRUH� ZKHQ ORRNLQJ DW WKH SURFHVV�
UHVXOWV VKRZHG WKDW WKH SURSRUWLRQ RI EROG RSHUDWLRQV ZDV
VLJQLILFDQW IRU %9>/0 XVHUV� ,Q RWKHU ZRUGV� WKH SURSRUWLRQ
RI GHWDLOHG RSHUDWLRQV LV PRUH VLJQLILFDQW IRU +\SHUVFRUH
XVHUV� %DVHG RQ REVHUYDWLRQV RI YLGHR UHFRUGLQJV RI WKH
VWXG\� WKHVH UHVXOWV FRXOG EH EHFDXVH %9>/0 XVHUV NHSW WKH
RYHUDOO PHQWDO LPDJH RI WKHLU PXVLF LQ PLQG ZKLOH�
WKURXJK ODUJH JHVWXUH LQWHUDFWLRQ� WKH\ GUHZ LQ D G\QDPLF
PDQQHU DQG SXW GLVWDQFH EHWZHHQ WKHPVHOYHV DQG WKHLU
ZRUN GXULQJ WKH FUHDWLRQ SURFHVV� 7KLV ILQGLQJ UDLVHV WKH
SRVVLELOLW\ WKDW WKH XVH RI ODUJH�VL]H GLVSOD\V� ZKLFK
LQHYLWDEO\ HQFRXUDJHV ODUJHU�VFDOH ERGLO\ LQWHUDFWLRQ� LV
HIIHFWLYH QRW RQO\ LQ RXU %9>/0 V\VWHP� EXW LQ GLJLWDO
HQYLURQPHQWV VXSSRUWLQJ FKLOGUHQ¶V FUHDWLYH DFWLYLWLHV� LQ
JHQHUDO� $ FRPSDUDWLYH H[SHULPHQW ZLWK %9>/0 GLVSOD\V RI
YDU\LQJ VL]HV LV UHTXLUHG WR FORVHO\ YHULI\ WKH
HIIHFWLYHQHVV RI ODUJH�VFDOH JHVWXUDO LQWHUDFWLRQ� DQG LV OHIW
WR EH SXUVXHG LQ IXWXUH ZRUN�

2Q WKH RWKHU KDQG� IRU %9>/0 XVHUV� WKH SURSRUWLRQ RI EROG
RSHUDWLRQV GHFUHDVHG JUHDWO\ GXULQJ WKH VHFRQG VHVVLRQ RI
RXU VWXG\� ZKLFK LQFOXGHG D OHQJWK\ WDVN� FRPSDUHG ZLWK
WKH ILUVW VHVVLRQ� :KLOH WKLV VKRZV WKDW ODUJH JHVWXUH
LQWHUDFWLRQ DV XVHG LQ %9>/0 LV HIIHFWLYH LQ WKH ILUVW� PRUH
H[SORUDWLYH VWDJH RI WKH FUHDWLYH DFWLYLW\� DW WKH VDPH WLPH
LW LQGLFDWHV WKH SRVVLELOLW\ WKDW LW PD\ QRW EH WKH RSWLPXP
IRUP RI LQWHUDFWLRQ LQ WKH LQWHUPHGLDWH DQG ILQDO VWDJHV RI
FUHDWLYH DFWLYLW\� ZKLFK PD\ UHTXLUH PRUH PHWLFXORXV
DWWHQWLRQ WR GHWDLOV� &UHDWLYH DFWLYLW\ FRQVLVWV RI D QXPEHU
RI VWDJHV� DQG H[SORULQJ V\VWHP UHTXLUHPHQWV WKDW FDQ
SURYLGH WKH DSSURSULDWH LQWHUIDFH IRU HDFK VWDJH ZLOO EH
RQH RI WKH PDMRU GHVLJQ FKDOOHQJHV ZH ZLOO H[DPLQH LQ WKH
IXWXUH�

5HIOHFWLQJ RQ WKH VHFRQG DVSHFW RI HDVH RI OHDUQLQJ� ZH
FRQILUPHG WKDW� FRPSDUHG WR +\SHUVFRUH� WKH IUHTXHQF\ RI

RSHUDWLRQ�UHODWHG TXHVWLRQV ZDV VLJQLILFDQWO\ ORZHU IRU
%9>/0� $ TXDOLWDWLYH DQDO\VLV RI WKH TXHVWLRQ FRQWHQW
VXJJHVWV WKDW D VLPSOH ZLQGRZ FRQILJXUDWLRQ UHGXFHV
FRJQLWLYH EXUGHQ RQ V\VWHP RSHUDWLRQ� DQG WKDW GLIIHUHQW
H[SHULHQFHV RI HPERGLPHQW� QDPHO\ RSHUDWLRQ RI GLIIHUHQW
SK\VLFDO EXWWRQV IRU HDFK IXQFWLRQ� SURPRWH UHFRJQLWLRQ
DQG WKXV OHVVHQ WKH QHHG WR PHPRUL]H RSHUDWLRQV�

,Q UHJDUGV WR XVHU H[SHULHQFH� QR PDMRU GLIIHUHQFHV ZHUH
REVHUYHG EHWZHHQ WKH %9>/0 DQG +\SHUVFRUH� DQG ZH
FRQILUPHG WKDW XVHUV RI ERWK V\VWHPV WKRURXJKO\ HQMR\HG
WKH PXVLF H[SUHVVLRQ DQG FUHDWLRQ DFWLYLWLHV DQG ZHUH
VDWLVILHG ZLWK WKHLU H[SHULHQFHV DQG FRPSRVLWLRQ
RXWFRPHV WR DOPRVW WKH VDPH H[WHQW�
&21&/86,21
,Q WKLV SDSHU ZH SUHVHQWHG %9>/0� DQ LQWHUDFWLYH V\VWHP
DLPHG DW FKLOGUHQ� VXSSRUWLQJ FUHDWLYH PXVLFDO DFWLYLW\ E\
WKH XVH RI WDQJLEOHV DQG ODUJHU VFDOH JHVWXUHV LQ IURQW RI D
ODUJH LQWHUDFWLYH GLVSOD\� 7KH UHVXOWV RI D FRPSDUDWLYH
VWXG\ EHWZHHQ %9>/0 DQG +\SHUVFRUH� D PRUH WUDGLWLRQDO
:,03 LQWHUIDFH ZKHUH FKLOGUHQ FRPSRVH PXVLF XVLQJ D
GHVNWRS 3&� VKRZHG WKDW %9>/0 LV HIIHFWLYH LQ HQFRXUDJLQJ
DQ RYHUDOO FRQFHSWXDO XQGHUVWDQG RI WKHLU FUHDWLRQ�
FRQVLGHUHG WR EH LPSRUWDQW LQ FUHDWLYH DFWLYLW\� 7KLV
VXJJHVWV WKDW� ZKHQ VXSSRUWLQJ RI FKLOGUHQ¶V FUHDWLYH
DFWLYLW\� VPDOOHU LQWHUDFWLYH VSDFHV DQG ODFN RI ULFK
SK\VLFDO PDSSLQJV DQG HQJDJHPHQW FDQ EH VLJQLILFDQW
VKRUWFRPLQJ� 2XU ILQGLQJV FRQILUP SUHYLRXV UHVHDUFK RQ
WKH HIIHFWLYHQHVV RI HPERGLHG LQWHUDFWLRQ LQ D ODUJH
LQWHUDFWLYH GLVSOD\ VSDFH ZKHQ VXSSRUWLQJ FUHDWLYH DFWLYLW\�
7R VXEVWDQWLYHO\ LPSURYH %9>/0� D GHHSHU XQGHUVWDQGLQJ
RI WKH HIIHFW WKDW ODUJH�VFDOH JHVWXUDO LQWHUDFWLRQ KDV RQ
FUHDWLYH DFWLYLW\ LV QHFHVVDU\� 7KLV SDSHU IRFXVHG RQ
RYHUDOO LGHD IRUPDWLRQ RI RQH¶V FUHDWLRQ DV DQ LPSRUWDQW
DVSHFW LQ FUHDWLYH DFWLYLW\� EXW GRHV QRW FRYHU WKH HQWLUHW\
RI FUHDWLYH DFWLYLW\� ,Q WKH DUHD RI FUHDWLYH DFWLYLW\ WKH
LPSRUWDQFH RI PHWDFRJQLWLYH DFWLYLW\ KDV EHHQ SRLQWHG RXW�
ZKHUH RQH UHIOHFWV XSRQ RQH¶V RZQ DFWLRQV �H�J� 'HZH\
>�@ DQG 6FK|Q >��@�� 6\VWHPV ZKLFK VXSSRUW VXFK
UHIOHFWLYH WKLQNLQJ DFWLYLW\ DUH DOVR EHLQJ H[SORUHG LQ WKH
+&, ILHOG �H�J� >��@�� :H VHH JUHDW SRWHQWLDO LQ IXWXUH
ZRUN RQ LQFOXGLQJ DGGLQJ UHIOHFWLYH WKLQNLQJ HOHPHQWV LQ
FUHDWLYH LQWHUIDFHV VXFK DV %9>/0�
$QRWKHU IXWXUH ZRUN DVSHFW ZH DUH SODQQLQJ WR H[SORUH LV
LQYHVWLJDWLQJ %9>/0¶V SRWHQWLDO DV D WRRO IRU FROODERUDWLYH
PXVLF H[SUHVVLRQ DQG FUHDWLRQ E\ PXOWLSOH XVHUV� 7KH
H[SUHVVLRQ RI PXVLF LV QRW RQO\ HVVHQWLDO IRU WKH
LQGLYLGXDO� EXW LV DOVR DQ LPSRUWDQW FRPPXQLFDWLRQ
DFWLYLW\� :KHQ ZH DVNHG VHYHUDO FKLOGUHQ WR LQIRUPDOO\
XVH %9>/0 WRJHWKHU� ZH REVHUYHG D FKDLQ RI HYHQWV ZKHUH
WKHLU LPDJLQDWLRQV ZHUH VWLPXODWHG E\ WKH RXWSXW IURP
RWKHU FKLOGUHQ LQWHUDFWLQJ ZLWK WKH V\VWHP� ZKLFK LQ WXUQ
EHFDPH D VRXUFH RI LQVSLUDWLRQ DQG JDYH ULVH WR IXUWKHU
QHZ RXWSXW�
$QRWKHU� PRUH SUDFWLFDO OD\HU RI RXU YLVLRQ IRU %9>/0� LV
GHYHORSLQJ FODVVURRP NLWV ZKLFK ZLOO DOORZ WHDFKHUV LQ
FODVVURRPV DOUHDG\ HTXLSSHG ZLWK ODUJH LQWHUDFWLYH
GLVSOD\V �QRW XQFRPPRQ LQ WKH GHYHORSHG ZRUOG SXEOLF
HGXFDWLRQDO V\VWHP� WR XVH UHDG\�WR�XVH LQ�FODVV
H[SHULHQFHV DQG DFWLYLWLHV ZKLFK H[SOLFLWO\ SURPRWHV
FKLOGUHQ¶V PXVLFDO FUHDWLYLW\ VNLOOV�
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$&.12:/('*0(176
3DUW RI WKLV VWXG\ ZDV IXQGHG LQ SDUW E\ D -636 *UDQW�LQ�
$LG IRU 6FLHQWLILF 5HVHDUFK ����������� 16(5&� 6XUIQHW�
*5$1'� $,7)� DQG 60$57 7HFKQRORJLHV� :H DOVR
ZDQW WR H[SUHVV RXU JUDWLWXGH IRU WKH FRRSHUDWLRQ RI
FKLOGUHQ RI &KRIX 'DLLFKL (OHPHQWDU\ 6FKRRO RI -DSDQ�
5()(5(1&(6
�� %HQYHQLVWH� 6�� -RXYHORW� 3�� DQG 3pTXLJQRW� 5� 7KH

0,1:LL 3URMHFW� 5HQDUFLVVL]DWLRQ RI 3DWLHQWV
6XIIHULQJ IURP $O]KHLPHU¶V 'LVHDVH 7KURXJK 9LGHR
*DPH�%DVHG 0XVLF 7KHUDS\� ������
�
� /1&6 ����
������� ��±���

�� %ODFN� $� 9LVLEOH 3ODQQLQJ RQ SDSHU DQG RQ VFUHHQ�
7KH LPSDFW RI ZRUNLQJ PHGLXP RQ GHFLVLRQ�PDNLQJ
E\ QRYLFH JUDSKLF GHVLJQHUV� �+.':/496� '3*�
�3,462'8/43�#+).3414-=� �� � ������� ��������

�� %RWW� -�1�� &URZOH\� -�*�� DQG /D9LROD� -�-� ([SORULQJ
�' JHVWXUDO LQWHUIDFHV IRU PXVLF FUHDWLRQ LQ YLGHR
JDPHV�  64)�������

� ������� ������

�� %XUEHFN� 6� $SSOLFDWLRQV 3URJUDPPLQJ LQ 6PDOOWDON�
���70�� �4;� 84� 97+��4*+1�%/+;��4386411+6� ��%���
�������

�� &DR� ;�� /LQGOH\� 6�(�� +HOPHV� -� DQG 6HOOHQ� $�
7HOOLQJ WKH ZKROH VWRU\� $QWLFLSDWLRQ� LQVSLUDWLRQ DQG
UHSXWDWLRQ LQ D ILHOG GHSOR\PHQW RI 7HOO7DEOH�  64)��
�"�&�
�
� $&0 3UHVV ������� ��������

�� 'HZH\� -� �4;�&+�#./30� '�&�+HDWK� �����
�� 'RXULVK� 3� :KHUH WKH $FWLRQ ,V� 7KH )RXQGDWLRQV RI

(PERGLHG ,QWHUDFWLRQ� 0,7 3UHVV �������
�� (QJODQG� '�� 5DQGOHV� 0�� HW DO� 7RZDUGV DQ $GYDQFHG

)UDPHZRUN IRU :KROH %RG\ ,QWHUDFWLRQ� %/689'1� '3*�
�/<+*�!+'1/8=� ���� ������� ������

�� )DUERRG� 0�� 3D]VWRU� (�� -HQQLQJV� .� +� $ JUDSKLFDO
$SSURDFK WR &RPSRVLQJ 0XVLF�  64)�� ����� �����
6SHFLDO ,VVXH RQ (PHUJLQJ 7HFKQRORJLHV ������� ������

���)OH[L0XVLF� )OH[L0XVLF .LGV &RPSRVHU�
KWWS���IOH[LPXVLF�FRP�SURGXFW�IOH[LPXVLF�NLGV�
FRPSRVHU�

���+DOSHUQ� 0�� 7KRODQGHU� -�� HW DO� 0R%RRJLH� &UHDWLYH
([SUHVVLRQ 7KURXJK :KROH %RG\ 0XVLFDO ,QWHUDFWLRQ�
 64)�������
��� $&0 3UHVV ������� ��������

��� ,FKLQR� -�� 3RQ� $�� 6KDUOLQ� (�� (DJOH� '� DQG
&DUSHQGDOH� 6� 9X]LN� &UHDWLYH 0XVLF ([SUHVVLRQ IRU
&KLOGUHQ WKRURXJK :KROH %RG\ ,QWHUDFWLRQ� � "��
�4963'1� ��� ��� ����±����� �����

��� LQWHO� 'UDJHQFHU� KWWS���ZZZ�LQWHO�FRP��
���.Q|ULJ� $�� 0�OOHU� %�� :HWWDFK� 5� $UWLFXODWHG 3DLQW�

0XVLFDO ([SUHVVLRQ IRU 1RQ�0XVLFLDQV�  64)�� �����
�

�� $&0 3UHVV ������� ��������

���0HUULOO� '�� 5DIIOH� +� DQG $LPL� 5� 7KH 6RXQG RI
7RXFK� 3K\VLFDO 0DQLSXODWLRQ RI 'LJLWDO 6RXQG�  64)��
4,������

�� $&0 3UHVV�������� ��������

���0F&DUWK\� -� DQG :ULJKW� 3� #+).3414-=� '7�
�<5+6/+3)+� �����

���0RQWHPD\RU� -�� HW DO� 7RROV IRU FKLOGUHQ WR FUHDWH
SK\VLFDO LQWHUDFWLYH VWRU\URRPV� �42598+67� /3�
�38+68'/32+38������� �� �� $&0 3UHVV��������

���1DNDNRML� .� DQG <DPDPRWR� <� ,QWHUDFWLRQ 'HVLJQ
6NHWFKHV � $ &DVH 6WXG\ LQ WKH $57ZDUH 3URMHFW ��
 64)���+7/-3�"=247/92��
�
� �����

���1DNDNRML� .�� HW DO� 7RZDUG 8QZHDYLQJ 6WUHDPV RI
7KRXJKW IRU 5HIOHFWLRQ LQ (DUO\ 6WDJHV RI 6RIWZDUH
'HVLJQ� �����"4,8;'6+� ��� � ������� ������

���3DUDGLVR� -� $�� +VLDR� .��<�� 6WULFNRQ� -� DQG 5LFH� 3�
1HZ 6HQVRU DQG 0XVLF 6\VWHPV IRU /DUJH ,QWHUDFWLYH
6XUIDFHV�  64)��������


�������� ��������

���3HWHUVHQ� 0�*�� ,YHUVHQ� 2�6�� HW DO� $HVWKHWLF
LQWHUDFWLRQ�  64)����"?

� $&0 ������� ��������

���3RQ� $�� ,FKLQR� -�� (DJOH� '�� 6KDUOLQ� (��
'
$OHVVDQGUR� 1� DQG &DUSHQGDOH� 6� %9>/0� $
3DLQWLQJ *UDSKLF 6FRUH ,QWHUIDFH IRU &RPSRVLQJ DQG
&RQWURO RI 6RXQG *HQHUDWLRQ�  64)�� ����� �
��
������� ��������

���5DIIOH� +�� 9DXFHOOH� &�� :DQJ� 5� DQG ,VKLL� +�
-DEEHUVWDPS� (PEHGGLQJ VRXQG DQG YRLFH LQ
WUDGLWLRQDO GUDZLQJV�  64)�� ���� �

�� $&0 3UHVV�
������� ��������

���5HDG� -� &�� 0DF)DUODQH� 6� -�� 	 &DVH\� &� �������
(QGXUDELOLW\� HQJDJHPHQW DQG H[SHFWDWLRQV�
PHDVXULQJ FKLOGUHQ¶V IXQ�  64)�� ���� �

�� $&0
3UHVV�������� ��������

���5RVHQEDXP� (�� HW DO� 6LQJLQJ )LQJHUV� ILQJHUSDLQW
ZLWK VRXQG�  64)�������

�
� $&0 ������� ��������

���5\RNDL� .�� 0DUWL� 6�� DQG ,VKLL� +� ,�2 EUXVK� GUDZLQJ
ZLWK HYHU\GD\ REMHFWV DV LQN�  64)�������


� $&0
3UHVV�������� ��������

���5\RNDL� .� DQG &DVVHOO� -� 6WRU\0DW� $ 3OD\ 6SDFH IRU
&ROODERUDWLYH 6WRU\WHOOLQJ� ���� �<8�� �(786')87� ����
$&0 3UHVV��������

���6FK|Q� '� $� 7KH 5HIOHFWLYH 3UDFWLWLRQHU� +RZ
3URIHVVLRQDOV 7KLQN LQ $FWLRQ� %DVLF %RRNV� �����

���6WUDFKDQ� 6�� HW DO� %RG\6SDFH� ,QIHUULQJ ERG\ SRVH IRU
QDWXUDO FRQWURO RI D PXVLF SOD\HU� �����<8���(786')87�
�

�� $&0 3UHVV�������� ����������

���6XERWQLFN� 0� 0DNLQJ0XVLF�
KWWS���ZZZ�FUHDWLQJPXVLF�FRP��

���7DQR� 6� $QDO\VLV RI 2EVWUXFWLRQ DQG 3URPRWLRQ RI
+XPDQ &UHDWLYH :RUN E\ ,QIRUPDWLRQ 6\VWHPV�  64)��
�92'3� �38+6,')+� "=2547/92� ���� +XPDQ ,QWHUIDFH
6RFLHW\ ������� ��������

���8PHPRWR� 7� �./1*6+3� '3*� �97/)� 8QLYHUVLW\ RI
7RN\R 3UHVV� �����

���9ROSH� *�� &DPXUUL� $� $ V\VWHP IRU HPERGLHG VRFLDO
DFWLYH OLVWHQLQJ WR VRXQG DQG PXVLF FRQWHQW� ����
�4963'1� 43� �42598/3-� '3*� �91896'1� �+6/8'-+�
�������� �� �� $UWLFOH �� $&0 3UHVV� �����

���:LOOLDPV� $�� HW DO� )URP ,QWHUDFWLRQ WR 3DUWLFLSDWLRQ�
&RQILJXULQJ 6SDFH WKURXJK (PERGLHG ,QWHUDFWLRQ�
 64)��$(/)425��

� ������� ��������

���=LJHOEDXP� -�� 0LOOQHU� $�� 'HVDL� %� DQG ,VKLL� +�
%RG\%HDWV� ZKROH�ERG\� PXVLFDO LQWHUIDFHV IRU
FKLOGUHQ� �����<8���(786')87��

�� $&0 3UHVV��������
����������
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