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&RS\ULJKW LV KHOG E\ WKH DXWKRU�RZQHU�V��
$XGLR 0RVWO\ ����� 6HSWHPEHU ������ ����� 3LWHn� 6ZHGHQ

$EVWUDFW
:H GHVFULEH D FRPSXWHU DSSOLFDWLRQ IRU UHOD[DWLRQ WKDW LV
EDVHG RQ PXVLF JHQHUDWLRQ IROORZLQJ XVHUV¶ DFWLRQV ZLWK D
VLPXODWHG GURS RI PHUFXU\� 5DWLRQDOH IRU WKH DSSURDFK DV
ZHOO DV DUFKLWHFWXUDO� DOJRULWKPLF DQG WHFKQLFDO GHWDLOV RI WKH
LPSOHPHQWDWLRQ DUH LQFOXGHG� :H DOVR SURYLGH UHVXOWV RI D
XVHU VXUYH\ HYDOXDWLQJ TXDOLWLHV RI DSSOLFDWLRQ XVDJH H[SHUL�
HQFH�

.H\ZRUGV
PXVLF� PHGLWDWLRQ� UHOD[DWLRQ� LQWHUDFWLYH YLVXDOL]DWLRQ� PXVLF
JHQHUDWLRQ� JDPH� VWUHVV� LQWHUDFWLYH DSSOLFDWLRQ



$&0 &ODVVLILFDWLRQ .H\ZRUGV
.���� *HQHUDO

,QWURGXFWLRQ
:H GHVFULEH DQ LQWHUDFWLYH FRPSXWHU DSSOLFDWLRQ IRU UHOD[�
DWLRQ WKDW JHQHUDWHV PXVLF EDVHG RQ XVHUV¶ LQWHUDFWLRQ ZLWK
D VLPXODWHG GURS RI PHUFXU\� 7KH DSSOLFDWLRQ ZDV FRQFHLYHG
DV D WRRO IRU UHGXFLQJ VWUHVV LQ HYHU\GD\ OLIH� 7KH FRQFHSW RI
LQWHUDFWLRQ LV LQVSLUHG E\ D PHGLWDWLRQ WHFKQLTXH FDOOHG 7KH
:DWHU ([HUFLVH� GHVFULEHG LQ 3DROR &RHOKR¶V ERRN 7KH 3LOLJULP�
DJH >�@� ,Q WKH RULJLQDO WHFKQLTXH� D SHUVRQ VSLOOV D SXGGOH
RI ZDWHU RQWR D IODW� QRQ�DEVRUEHQW VXUIDFH DQG HQJDJHV LQ
DQ RSHQ�HQGHG DQG SOD\IXO LQWHUDFWLRQ ZLWK WKH SXGGOH XVLQJ
ILQJHUV� 2XU DSSOLFDWLRQ� FDOOHG 0LGGLH 0HUFXU\� LV LQWHQGHG WR
PLPLF WKLV SURFHVV RQ D WRXFKVFUHHQ GLVSOD\� ZLWK WKH DGGLWLRQ
RI SURFHGXUDO PHORG\ JHQHUDWLRQ GHWHUPLQHG E\ DFWLRQV RI WKH
SOD\HU� 7KH ODWWHU ZDV LQWURGXFHG LQ DQ HIIRUW WR LQFUHDVH WKH
LPPHUVLYHQHVV RI WKH DSSOLFDWLRQ� ZKLFK ZH FRQVLGHUHG DQ
LPSRUWDQW IDFWRU IRU VWUHVV UHOLHI�

$SSOLFDWLRQ %HKDYLRXU
0LGGLH 0HUFXU\ SUHVHQWV D YLVXDO VLPXODWLRQ RI D OLTXLG GURS
WKDW WKH XVHU LQWHUDFWV ZLWK WR JHQHUDWH DPELHQW PXVLF� :H
PRGHO D OLTXLG RI KLJK VXUIDFH WHQVLRQ� ZKLFK EHKDYHV PRUH
OLNH PHUFXU\ WKDQ ZDWHU� 2Q D IODW VXUIDFH� VXFK D OLTXLG
FRQGHQVHV LQWR GURSOHWV� ZKLFK HDVLO\ VOLGH DORQJ WKH VXUIDFH�
PHUJH ZLWK HDFK RWKHU RQ FROOLVLRQV DQG FDQ EH HDVLO\ VSOLW
DJDLQ WKURXJK D PHFKDQLFDO PRYHPHQW� :H FRQVLGHU VXFK
EHKDYLRU D EHWWHU ILW IRU YLVXDOL]DWLRQ RQ D FRPSXWHU VFUHHQ�

'URSV DUH SURJUDPPHG WR EHKDYH LQ D SK\VLFDOO\ EHOLHYDEOH
ZD\� )RU LQVWDQFH� D VKDUS PRYHPHQW RI WKH ILQJHU WKURXJK D
GURS ZLOO FOHDYH LW LQWR VHYHUDO VHSDUDWH SDUWV� ZKLOH D VPRRWK
PRYHPHQW RI WKH ILQJHU ZLOO SXVK WKH GURS LQ WKH GLUHFWLRQ RI
PRYHPHQW� 7R SUHYHQW GURSV IURP JURZLQJ VPDOOHU GXULQJ

WKH SURFHVV RI SOD\� WKH\ DUH DWWUDFWHG WR WKH FHQWHU RI WKH
VFUHHQ DV LI WKH VXUIDFH WKH\ DUH RQ LV VOLJKWO\ FXUYHG� %H�
FDXVH RI WKDW DWWUDFWLRQ� WKH\ ZLOO JUDGXDOO\ PHUJH ZKHQ OHIW
XQDWWHQGHG� $ YLVXDO RI WKH DSSOLFDWLRQ LV SUHVHQWHG LQ )LJXUH
��

)LJXUH �� $SSOLFDWLRQ ,QWHUIDFH
6RXQGV DUH WULJJHUHG E\ HYHQWV KDSSHQLQJ ZLWKLQ DQG EH�
WZHHQ WKH GURSOHWV� &XUUHQWO\� D VRXQG LV SURGXFHG ZKHQ
D GURS VSOLWV RU ZKHQ D QXPEHU RI GURSOHWV PHUJH�

,PSOHPHQWDWLRQ
0LGGLH 0HUFXU\ LV D ZHE�EDVHG DSSOLFDWLRQ LPSOHPHQWHG XV�
LQJ &66� +70/� DQG -DYDVFULSW� 7KH FURVV SODWIRUP QDWXUH RI
WKH ZHE PDNHV WKH DSSOLFDWLRQ PRUH DFFHVVLEOH WR LWV XVHUV
DQG IDFLOLWDWHV D JUHDWHU RXWUHDFK�

0LGGLH 0HUFXU\ LV FRPSRVHG RI WKUHH FRPSRQHQWV�)LJXUH ���
WKH SK\VLFV FRPSRQHQW� WKH YLVXDO FRPSRQHQW DQG WKH DXGLR
FRPSRQHQW�



)LJXUH �� 6\VWHP 'LDJUDP

3K\VLFV
,QFRPSUHVVLEOH OLTXLG LV PRGHOOHG WKURXJK D VHW RI VLPLODU�
QRQ�RYHUODSSLQJ FLUFOH�VKDSHG SDUWLFOHV RI VPDOO UDGLXV� 7KH
SDUWLFOHV¶ PRYHPHQWV DUH DIIHFWHG E\ WZR NLQGV RI IRUFHV� VXU�
IDFH WHQVLRQ IRUFHV DQG FHQWUDO IRUFHV� ,Q DGGLWLRQ� %R[�' FDO�
FXODWHV WUDQVIHU RI LPSXOVHV RQ FROOLVLRQV EHWZHHQ SDUWLFOHV�
µ'URSOHWV¶ DUH IRUPHG E\ VHWV RI SDUWLFOHV ORFDWHG LQ FORVH SUR[�
LPLW\ WR HDFK RWKHU� ZKHUH µFORVH SUR[LPLW\¶ PHDQV WKDW WKH
GLVWDQFH EHWZHHQ SDUWLFOHV LV OHVV WKDQ SDUWLFXODU WKUHVKROG� $
FLUFOH RI ODUJHU UDGLXV �ZLWK UHSXOVLYH IRUFHV� IROORZ WKH XVHU¶V
PRYHPHQWV DQG DFWV DV D µILQJHU¶ WKDW LQWHUDFWV ZLWK WKH GURS�

9LVXDOV
7KH SULQFLSOH EHKLQG WKH YLVXDOL]LQJ WKH GURSV IURP LWV EDVH
SDUWLFOHV LV D NHUQHO PHWKRG� HDFK SDUWLFOH LV DVVRFLDWHG ZLWK
D JDXVVLDQ KLOORFN� WKHVH KLOORFNV DUH FRPELQHG WR SURGXFH D
UHOLHI ZKLFK LV WKHQ WKUHVKROGHG WR SURGXFH WKH RXWOLQH RI WKH
GURSOHWV� 7KH DGYDQWDJH RI VXFK D PHWKRG LV WKH FRQWLQXLW\
RI GURSOHWV¶ ERUGHU FKDQJHV� D VPDOO GLVSODFHPHQW RI WKH SDU�
WLFOHV UHVXOW LQ D VPDOO FKDQJH RI WKH ERUGHUV�

7KH DSSOLHG WHFKQLTXH DFWXDOO\ XVHV D PRGLILHG YHUVLRQ RI WKH
SULQFLSOH DERYH� DFKLHYLQJ WKH VDPH HIIHFW ZLWK 69* ILOWHUV
�)LJXUH ��

�� $VVRFLDWH D EODFN YLVXDO FLUFOH ZLWK HDFK SDUWLFOH

�� $SSO\ D JDXVVLDQ EOXU WR HDFK FLUFOH DQG WKUHVKROG WR
JHW WKH RXWOLQH RI WKH GURSOHWV

�� $SSO\ 69* VSHFXODU ILOWHUV WR SURYLGH WKH GURSOHWV ZLWK
D �' ORRN

�� $SSO\ D FRPSRQHQW FRORU WUDQVIHU WR JHW WKH GHVLUHG
FRORU RI WKH OLTXLG

:H VHOHFWHG OLJKW VKDGH RI EOXH� DV ILWWLQJ IRU D JHQWOH UHOD[�
DWLRQ H[SHULHQFH�

)LJXUH �� 9LVXDOL]DWLRQ 6WDJHV



6RXQG

)LJXUH �� 6RXQG FRUUHVSRQGLQJ WR (YHQWV
(YHQWV RI GURSOHWV PHUJLQJ DQG VSOLWWLQJ WULJJHU VRXQGV DF�
FRUGLQJ WR WKH UXOHV VKRZQ LQ )LJXUH � DQG 7DEOH �� 1RWHV
DUH WDNHQ IURP D VLQJOH VFDOH ZKLFK ZDV PDQXDOO\ VHOHFWHG
DQG HQFRGHG LQWR WKH DSSOLFDWLRQ� 3LDQR VRXQGV DUH D JRRG
FDQGLGDWH IRU WKH 0LGGLH 0HUFXU\ DXGLR FRPSRQHQW EHFDXVH
WKH\ SURYLGH TXLHW DQG KDUPRQLRXV EDFNJURXQG PHORGLHV�

(YHQW� 1R� RI 3DUWLFOHV 6RXQG 3URGXFHG
0HUJH�6SOLW� 6PDOO GURSOHWV
�����

1RWH IURP VFDOH LQ UHODWLYHO\
KLJK RFWDYH

0HUJH�6SOLW� ,QWHUPHGLDWH
GURSOHWV �������

1RWH IURP VFDOH LQ UHODWLYHO\
ORZ RFWDYH

0HUJH� /DUJH GURSOHWV
�!���

0DMRU FKRUG �RQH RI ,�,9�9 LQ
VHOHFWHG NH\�

6SOLW� /DUJH GURSOHWV �!��� 0LQRU FKRUG �RQH RI ,,� ,,,�
9, LQ VHOHFWHG NH\�

7DEOH �� (YHQWV DQG 6RXQG 0DSSLQJ

8VHU (YDOXDWLRQ
,Q RUGHU WR HYDOXDWH 0LGGLH 0HUFXU\� ZH PDGH LW DFFHVVLEOH RQ
WKH ,QWHUQHW DV D ZHE SDJH DQG DVNHG XVHUV WR WDNH D VXUYH\
SRZHUHG E\ *RRJOH )RUPV� 7KH DSSOLFDWLRQ¶V ZHE SDJH SUR�
YLGHG YHU\ EDVLF LQVWUXFWLRQV �VXFK DV PRXVH PRYHPHQWV FDQ
EH XVHG IRU SOD\LQJ ZLWK GURSOHWV� DQG GLG QRW JLYH GHWDLOHG
H[SODQDWLRQV RQ KRZ WKH V\VWHP ZRUNV� :H EHOLHYH WKDW WKLV
ZDV QHFHVVDU\ LQ RUGHU WR FDSWXUH XVHUV¶ UHDFWLRQV ZLWKRXW
DQ\ SUHFRQFHLYHG ELDVHV� 7KH VXUYH\ LQFOXGHG VHOHFW�RSWLRQ�
IURP�OLVW TXHVWLRQV WR DVVHVV XVHU TXDOLWLHV RI WKH DSSOLFDWLRQ
DQG LWV VXLWDELOLW\ IRU UHOD[DWLRQ� ,Q DGGLWLRQ� LW KDG DQ RSHQ
HQGHG WH[W ER[ ZKHUH XVHUV FRXOG SURYLGH DGGLWLRQDO FRP�
PHQWV WR JDLQ LQVLJKWV DERXW VXFK DVSHFWV RI WKH DSSOLFDWLRQ
DV LWV VW\OH� HOHJDQFH DQG ZHOO�FUDIWHGQHVV� 'DWD ZDV FRO�
OHFWHG IURP �� SDUWLFLSDQWV� WKH PDMRULW\ RI ZKRP FRQVLVWHG
RI VWXGHQWV DFURVV GLIIHUHQW 86 XQLYHUVLWLHV�

+RZ HDV\ LV LW WR FUHDWH PXVLF ZLWK WKH GURSOHW"
'LIILFXOW � � � HDV\
������ ������ ������ ������ ������

7DEOH �� 8VHU 6WXG\ 4XHVWLRQ �
)URP 7DEOH �� ZH FDQ VHH WKDW WKH ODUJHU SDUW RI WKH XVHUV
����� IRXQG WKH ZD\ RI PXVLF JHQHUDWLRQ ZLWK WKH DSSOLFD�
WLRQ LQWXLWLYHO\ XQGHUVWDQGDEOH� +RZHYHU� IRU VRPH RI WKHP
WKH FRQQHFWLRQ EHWZHHQ WKH LQWHUDFWLRQ DQG WKH VRXQG WXUQHG
RXW WR EH XQFOHDU� ,W FRXOG EH VHHQ LQ VRPH RI WKH FRPPHQWV�
³, GLGQ¶W IHHO , KDG WKDW PXFK FRQWURO RYHU WKH PXVLF´� ³FRXOG
QRW XQGHUVWDQG WKH SDWWHUQ EDVHG RQ ZKLFK WKH PXVLF JRW
JHQHUDWHG VR ZDV QRW DEOH WR PDNH DQ\ FXVWRP PXVLF RWKHU
WKDQ UDQGRP VRXQGV´� ,W LV LPSRUWDQW WR QRWH WKDW 0LGGLH
0HUFXU\ ZDV QRW LQWHQGHG WR EH WUHDWHG DV DQ LQVWUXPHQW IRU
FRQVFLRXV PXVLF FUHDWLRQ�



'LG \RX ILQG WKH V\VWHP HQJDJLQJ" +RZ PDQ\ PLQXWHV
GLG \RX VSHQG SOD\LQJ ZLWK WKH GURSOHW"
��� PLQ ��� PLQV ��� PLQV !� PLQV
������ ������ ������ ������

7DEOH �� 8VHU 6WXG\ 4XHVWLRQ �
6LQFH ZH VXSSRVHG WKDW LPPHUVLYHQHVV LV DQ LPSRUWDQW IDF�
WRU IRU D UHOD[DWLRQ DSSOLFDWLRQ� ZH WULHG WR ILJXUH RXW KRZ
LPPHUVLYH 0LGGLH 0HUFXU\ LV� :H DVVXPHG WKDW WKH WLPH
VSHQW IRU SOD\LQJ ZLWK WKH V\VWHP FDQ EH DQ REMHFWLYH LQGL�
FDWRU RI LPPHUVLRQ GHJUHH� 7KH UHVXOWV�7DEOH �� VKRZ WKDW
QHDUO\ ��� RI WKH XVHUV SOD\HG ZLWK WKH V\VWHP IRU PRUH
WKDQ � PLQXWHV� 6LQFH WKH WLPH QHHGHG WR JHW IDPLOLDU ZLWK
WKH V\VWHP HVWLPDWHV LQ DERXW �� VHFRQGV� ZH FDQ VD\ WKDW
WKH\ ZHUH WR VRPH H[WHQW HQJDJHG ZLWK WKH LQWHUDFWLRQ� 2QH
FRPPHQW ZDV� ³,Q WKH ZKROH TXLWH DQ LPSUHVVLYH DSSOLFDWLRQ�
, ZDV WUXO\ HQJDJHG SOD\LQJ ZLWK LW IRU DERXW � � �� PLQXWHV´�

<HV 1R 0D\EH
:RXOG \RX XVH 0LGGLH
0HUFXU\ DJDLQ"

������ ������ �����

:RXOG \RX XVH WKLV DV D UH�
OD[DWLRQ WRRO"

������ ������ �����

7DEOH �� 8VHU 6WXG\ 4XHVWLRQV � �
5HOD[DWLRQ TXDOLWLHV RI WKH DSSOLFDWLRQ ZHUH DVVHVVHG WKURXJK
WZR TXHVWLRQV�7DEOH ��� ZKHWKHU WKH XVHU ZRXOG OLNH WR XVH
LW DJDLQ� DQG ZKHWKHU KH�VKH ZRXOG OLNH WR XVH LW IRU UHOD[�
DWLRQ� $ VXUSULVLQJ UHVXOW ZDV WKDW ZKLOH ����� RI WKH XVHUV
VDLG WKDW WKH\ ZRXOG XVH WKH V\VWHP DJDLQ� RQO\ ��� VDLG
WKDW WKH\ ZRXOG XVH LW DV D UHOD[DWLRQ WRRO� 7KH UHVW RI WKHP
FRQVLGHUHG WKH V\VWHP DV D JDPH RU DV DQ DSSOLFDWLRQ IRU
IXQ� )RU LQVWDQFH� ZH HQFRXQWHUHG FRPPHQWV� ³, WKLQN , ZDV
HVSHFLDOO\ HQJDJHG E\ WU\LQJ WR ZRUN RXW KRZ WKH V\VWHP
PDSSHG DFWLRQV WR VRXQGV´� ³, SOD\HG LW PRUH OLNH D JDPH�
, DP FXULRXV WR NQRZ KRZ 0LGGLH PHUFXU\ ZRUNV�´ 6RPH

SDUWLFLSDQWV SURYLGHG DGYLFH RQ HQKDQFLQJ WKH JDPLQJ VLGH
RI WKH DSSOLFDWLRQ� IRU LQVWDQFH� ³$GG VRFLDO ZLGJHWV WR DOORZ
SHRSOH ZKR OLNHV LW WR VKDUH ZLWK IULHQGV´�

8VHU FRPPHQWV JLYH XV LPSRUWDQW LQVLJKWV RQ KRZ UHOD[DWLRQ
TXDOLWLHV RI WKH DSSOLFDWLRQ FDQ EH LPSURYHG� 7ZR SUREOHPV
KDPSHULQJ UHOD[DWLRQ H[SHULHQFH ZHUH UHSRUWHG� ��� /RZ
IUDPH UDWH� FDXVHG E\ 69* WDNLQJ D ORW RI WLPH WR DSSO\ ILO�
WHUV� ��� 7RR DURXVHG VRXQG VW\OH� DV UHIOHFWHG LQ WKH IROORZ�
LQJ FRPPHQW� ³,W ZDV QLFH WR KHDU WKH FDOPLQJ SDUWV RI WKH
PXVLF� EXW WKHQ , ZRXOG KHDU WKH ORXG EDQJV IURP WKH SLDQR
DQG WKDW ¶UXLQHG¶ P\ UHOD[DWLRQ , ZDV LQ´�

'LVFXVVLRQ
([SHULHQFH RI LPSOHPHQWLQJ 0LGGLH 0HUFXU\ SURYLGHV VRPH
LQVLJKWV LQWR FUHDWLQJ DSSOLFDWLRQV IRU UHOD[DWLRQ�2QH LV WKDW
VLJQLILFDQW DWWHQWLRQ VKRXOG EH SDLG WR SRWHQWLDOO\ GLVUXSWLYH
GHWDLOV VXFK DV VXGGHQ� XQH[SHFWHG HYHQWV �DV SLDQR ³EDQJV´
PHQWLRQHG LQ FRPPHQWV�� RU WRR DURXVHG�VRXQGLQJ PXVLF
LQVWUXPHQW� ,Q SDUWLFXODU� SLDQR WXUQHG WR EH QRW WKH EHVW
FKRLFH RI LQVWUXPHQW IRU RXU DSSOLFDWLRQ�

$QRWKHU LQWHUHVWLQJ REVHUYDWLRQ LV UHODWHGQHVV RI UHOD[DWLRQ
DQG LPPHUVLYH TXDOLWLHV RI DSSOLFDWLRQ� 8VHU VWXG\ UHVXOWV
VXJJHVW WKDW SHRSOH ZKR IRXQG WKH DSSOLFDWLRQ LPPHUVLYH
DQG SHRSOH ZKR IRXQG LW UHOD[LQJ ZHUH JHQHUDOO\ WKH VDPH�
0DNLQJ WKH DSSOLFDWLRQ PRUH LPPHUVLYH ZDV RQH RI RXU GH�
VLJQ REMHFWLYHV� 7KH PHDQV WR IDFLOLWDWH LW ZHUH FRPELQLQJ
DXGLR� YLVXDO DQG NLQHVWKHWLF SHUFHSWLRQV LQ D VLQJOH LQWHU�
DFWLRQ SURFHVV DQG PDNLQJ LQWHUDFWLRQ SURFHVV FRQWLQXRXV
DQG VPRRWK� ,Q IDFW� WKH GLVUXSWLRQ RI VPRRWK LQWHUDFWLRQ E\
ORZ IUDPH UDWH ZDV RQH RI WKH UHDVRQV IRU SRRU UHOD[DWLRQ
TXDOLWLHV RI H[LVWLQJ SURWRW\SH� ,W KLJKOLJKWV WKH LPSRUWDQFH
RI FRQWLQXRXV LQWHUDFWLRQ IRU UHOD[DWLRQ DSSOLFDWLRQ�



8VHU VWXG\ UHYHDOHG SRWHQWLDO XVHV RI 0LGGLH 0HUFXU\ DV D
JDPH RU DPXVHPHQW WRRO� $ XVHIXO VWHS LQ WKLV GLUHFWLRQ
ZRXOG EH FUHDWLRQ RI PXOWL�XVHU YHUVLRQ RI WKH DSSOLFDWLRQ� ,Q
D PXOWL�XVHU YHUVLRQ� GLIIHUHQW SOD\HUV ZRXOG EH DEOH WR WDNH
XS SDUWLHV RI GLIIHUHQW LQVWUXPHQWV DQG V\QFKURQL]H HIIRUWV LQ
RUGHU WR DFKLHYH PHORGLRXVQHVV VRXQG�

,Q DGGLWLRQ WR HYHU\GD\ UHOD[DWLRQ� WKH LPPHUVLYH DQG FUH�
DWLYH LQWHUDFWLRQ RIIHUHG E\ 0LGGLH 0HUFXU\ PD\ EH XVHIXO
LQ FOLQLFDO DSSOLFDWLRQV� VXFK DV VWUHVV UHOLHI IRU FKLOG PHGL�
FDO FDUH�

5HIHUHQFHV
>�@ 3� &RHOKR� -� $ULDV� DQG $� 0F/HDQ� 3DXOR &RHOKR� &RQ�

IHVVLRQV RI D 3LOJULP� +DUSHU&ROOLQV� �����
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