$VVHVVPHQW RI &0LHQW 6DWLVIDFWLRQ RQ )DFP
'RQML +RVSLWDO (WKLRSLD

:DNMLUD %$

6HODOH &DPSXV $GGLV $EDED 8QLYHUVLW\ (WKLRSLD

&RUUHVSRQGLQJ DXWKRU :DNMLUD %$ 6HODOH &DPSXV $GGLV $EDED BRQIXGIHKDWD QWK 1R SLUDD HAFOP
5HFHLYHG )GIEWH $FFHSWHG)EBEWH 3XEOLVKHG GDWH )HE

&RS\ULJKW :DNMLUD %$ 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH &UH
GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH DUH F

$SEVWUDFW

%DFNJURXQG 3DWLHQWY KDYH WKH ULJKW WR H[SHFW TXDOLW\ RI FDUH 3URYLC
VHUYLFHV LV DQ LPSRUWDQW WDVN IRU FDUH SURYLGHUV VR DV WR LQFUHDVH VHU
+RVSLWDO EDVHG SDWLHQW VDWLVIDFWLRQ RQ IDPLO\ SODQQLQJ VHUYLFH XWLOL]D
DYDLODELOLW\ DQG TXDOLW\ RI IDPLO\ SODQQLQJ VHUYLFHY DUH EHOLHYHG WR KDYH
GHFOLQLQJ IHUWLOLW\ UDWHV LQ GHYHORSLQJ FRXQWULHV

2EMHFWLYH 7KH REMHFWLYH RI WKLV VWXG\ LV WR DVVHVV WKH FOLHQW VDWLVID
SURYLGHG LQ ZRQML KRVSLWDO 2URPLD VWDWH (WKLRSLD

OHWKRGROGRIIRVYVY VHFWLRQDO VWXG\ GHVLJQ ZLOO EH XVHG GXULQJ WKH VWXG\ SH
$00 ZRPHQ RI UHSURGXFWLYH DJH JURXS ZKR YLVLW ZRQML KRVSLWDO II
SURYLGHUV 'XULQJ WKH VWXG\ SHULRG ZHUH VRXUFH SRSXODWLRQV $0O IDPLO\ S
ZHUH DYDLODEOH GXULQJ WKH VWXG\ SHULRG ZHUH WDNHQ DV VDPSOH 7KH VDPSC
VDPSOLQJ PHWKRG 'DWD ZHUH FROOHFWHG E\ IDFH WR IDFH LQWHUYLHZ DQG REVHUY
(QJOLVK YHUVLRQ VHPL VWUXFWXUHG TXHVWLRQQDLUH 7KH TXDOLW\ RI GDWD FRO(
FOHDU LQVWUXFWLRQV WR WKH GDWD FROOHFWRUV 7KH UHVXOWY RI WKH VWXG\ DU}

5HVXGWWRWDO RI KXQGUHG IHPDOH FRQWUDFHSWLYH XVHUV DQG ILYH VHUYLFH S|
HLIKW SHUFHQW DUH LOOLWHUDWH ZHUH PDUULHG DUH \HDUV ROG DQC
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6WXG\ SRSXODWLRQ DOO IHPDOH )3 XVHUV DJH JURXS DQG VHUYLFH
SURYLGHUV ZKR ZLOO EH DYDLODEOH GXULQJ GDWD FROOHFWLRQ SHULRG LQ :RQML
+RVSLWDO

6DPSOH VLIH GHWHUPLQDWLRQ

H VDPSOLQJ WHFKQLTXH ZDV FDOFXODWHG EDVHG RQ WKH SURSRUWLRQ RI
IDPLO\ SODQ QDN LEOMWEQWMHYLFH JLYHQ ZKLFK LV
ZLWK FRQ}GHIHYHO &, DQG SUH¥VDVWER® RL]H
ZDV WDNHQ Q WKH UHTITXWKHG/WDRSOHGLIHG QRUPDO

GLVWULEXWLRQ YDOXH DW &, S SURSRUWLRQ RI SRSXODWLRQ ZLWK
WKH VDPH FKDUDFWHULVWLF RU SURSRUWLRQ RI ZRPHQ DJH DPRQJ )3
FOLNQWVV}IHG S G PDUJLQ RI HUURU WDNHQ DV

2
2 (l_ )
2



,OOLWHUDWH
7TRWDO
ODULWDO 6WDWXV6LQJOH
ODUULHG
'LYRUFHG

:LGRZHG



RI WKH FOLHQWYV VDLG )3 VHUYLFHVY SURYLGHUV DUH FRPSHWHQW WR WKHLU OHYH
7TDEOH

&OLQW 5HVSRQVH 1XPEHU 3HUFHQW
2SHQLQJ KRXU RI )3 VHUYLFH XQLW LV FRQYHQLHQW"
<HV

1R

1R DQVZHU

BURYLGLQJ LQIRUPDWLRQ RQ ORQJ WHUP )3 PHWKRGYV
<HV

1R

JHHOLQJ RI &OLHQW DERXW ZDLWLQJ WLPH

1R ZDLW

+DOI KRXU

+DOI KRXU WR RQH KRXU

2QH KRXU



1HZ VWHULOH QHHGOH DQG VIULQJH XVHG

'HSR YLDO VKDNHQ EHIRUH GUDZLQJ

,QMHFWLRQ VLWH PDVVDJH
&OLHQW VHW WR LOQOMHFWLRQ URRP
BURYLGHU WROG DERXW DQ\ RI WKH IRpPORZLQJ
+RZ WR XVH PHWKRG
$GYDQWDJH

'LVDGYDQWDJH

6LGH HIIHFW

3RVVLELOLW\ RI VZLWFKLQJ
:KHUH WR JR IRU UHVXSSO\

2ZWKHU KHDOWK LVVXH GLVFXVVHG




HGXFDWLRQDO VWDWXV RI FOLHQWYV PLJKW PDNH WKHP XQDEOH WR DVN TXHVWLRQ)
DQG OHVV XQGHUVWD GG VHLEHEWKFRGWVLRQ DERXW

H GRPLQDQW IDPLO\ SODQQLQJ PHWKRG ZDV LQMHFWDEOH DQG
WKH VHFRQG IDPLO\ SODQQLQJ PHWKRG ZDV RUDO FRQWUDFHSWLYH SLOOV
H UHDVRQ IRU KLJK LQMHFWLRQ XVHUV LQ WKLV VWXG\ PLJKW EH
FOLHQWVd SUHIHBMRFW IRU LWV ORQJ



5HFRPPHQGDWLRQ gEgEELQ(l\_/'VKLRSLDg $IULFDQ -RXUQDO RI 3UL

‘RQML +RVSLWDO KHDOWK SURIHVVLRQDOMUX\DFYHQWRQLP SRRYBRKDWIL ¥ IDFWEBQHB®R 6
XWLOL]DWLRQ RI IDPLO\ SODQQLQJ VHUYLRH )EPROVQVVEOQQIQQ BOGY DSISU RS &Ik DIYDI D W
KHDOWK HGXFDWLRQ VKRXOG EH JLYHQ WR3}3 YONH @ WDO WD P DBLOS DIV L Q J* KCQADN VH G
VKRXOG ZRUN RQ ORQJ WH URR V¥RIQWLD FHISRBYY&HN
FRPPXQLFDWH ZLWKRYFHWRGDVKSPOWRI FRQWUHBRHSWLYH 3RSXODWLRQ JURZWK $PHULF
PHWKRG DGHTXDWHO\ B6HUYLFH XVHUV KDYH WR EH IDPLOLDU ZLWK ORQJ WHUP
FRQWUDFHSWLYH OLNH ,8' 1RUSODQW VXOWMKEGQB HWKREE O0g BYWHUHODW
WUDLQLQJ VKRXOG EH JLYHQ IRU ODWHUQDbD@cqu_\OSé)QQI%LCQ\)Q/IE\F@Q‘J—"QHVLVG%IL'I:QW*(ROLF KH
QXUVHV DQG KHDOWK SURIHVVLRQDOV LQ $Fk W P dY R KR W0 LR R F b BEER e Y\ HEXF
DQG 5HIJLRQDO +HDOWK %XUHDX PXVW KD %ﬁwﬂ’ﬁ'éEWRb Dogg Y Fw H
UHJXODUO\ RQML +RVSLWDO UFLH 5XED FLDO FKDQJH DQG ID!
,QWUD KHDOWK LQWHUQDWLRQDO )DPLO\ DQG
$SENQRZOHGJHPHQW OLQLVWU\ RI KHDOWK *XLGHOLQHV RI )3 6HUY
3RSXODWLRQ WRGD\

)LUVW Rl DOO ZH ZRXOG OLNH WR H[SUHWWgRXUY GH ASd! VaWy il W X 6 B £ WiRo S G il
$EDED 8QLYHUVLW\ 6HODOH FDPSXV IRU JLYdR b ¥Vo Wki-Yo kD @ FH (RIDSUHSDULQJ

UHVHDUFK SDSHUWH®Q@HWKXQVRWZRXOG WKDQN+BX$-hFDsQ)\U=MR/URQ RI DERUWLRQ :+2 *HQHY]

3URI <LJ]DZ .HEHGH IRU KLV QHFHVVDU\OJZ)gLG)g_% QFEIRBHDOJ\Hfd-b%\@L S VHUYLEH
FRQUVWUXFWLYH FRPPHQWY DQG VXSSRUW. wwvyd% Fl\w?%/g 'vgﬁﬁ@ o Boe
SUHSDUDWLRQ 2XU JUDWLWXGH DOVR JRERS'WR mP L k6)
GLUHFWRU DQG GHSDUWPHQW RI 0&+ IDPLO\ SODQQOLQJ QXUVHV IRU WKHLU

QHFHVVDU\ JXLGDQFH /DVW EXW QRW OHDVW ZH ZRXOG OLNH WR WKDQN RXU
VHFUHWDU\ OUV 7LJLVW OHWDIHULD

$XWKRUV &RQWULEXWLRQV

H RQO\ $XWKRU LV %L]XQHK $\DQR +H GHYHORSHG UHVHDUFK SURSRVDO
VHDUFKLQJ IRU IXQGLQJ GDWD FROOHFWLRQ FRQWUROOLQJ GDWD FROOHFWRUV
VXSHUYLVLQJ FRPSLOL®DODNYGE RILFK QHERUWLQJ DQG
GHIHQVH +H KDV DOVR SUHSDUHG UHVHDUFK PDQXVFULSW

$FNQRZOHGJHPHQWYV

J)LUVW P\ GHHSHVW JUDWLWXGH JRHV WR $GGLV $EDED 8QLYHUVLW\ 6HODOH
FDPSXV IRWDQMWSSRUW WR WKLV UHVHDUFK :H DUH YHU\ NLQGO\
JUDWHIXO WR VXSHUYLVRUV GDWD FROOHFWRUV UHVSRQGHQWY DQG DOO RWKH
LOQGLYLGXDOV WR WKHLU FRQWULEXWLRQV

5HIHUHQFHYV

JRUWQH\ -$ .LUDJX . ODWHUQDO PRUELGLW\ DQG PRUWDOLW\ LQ 6XE
6DKDUDQ $IULFD )DPLO\ +HDOWK ,QWHUQDWLRQDO :RUNLQJ SDSHUV
&HQWUDO 6WDWLVWLFDO DXWKRULW\ (WKLRSLD (WKLRSLDQ 'HPRJUDSKLF

+HDOWK 6XUYH\ LQ '"HSWK DQDO\VLV RQ IDPLO\ SODQQLQJ $GGLV $EDED SS

7VHID\H *$ +DMLWR .: .LWLODHW 6% &OLHQW VDWLVIDFWLRQ ZLWK IDPLO\
SODQQLQJ VHUYLFHV DQG DVVRFLDWHG IDFWRUV DPRQJ IDPLO\ SODQQLQJ XVHUV LQ
+RVDQD 7RZQ SXEOLF KHDOWK IDFLOLWLHV VRXWK (WKLRSLD )DFLOLW\ EDVHG FURVYV
VHFWLRQDO VWXG\ ,QW - 1XUV OLGZLIHU\

7DWHNEHROGLH 0 20ROR 6 fHWHUPLQDQWY RI SDWLHQW VDWLVIDFWLRQ

ZLWK RXWSDWLHQW KHDOWK VHUYLFHV DW SXEOLF DQG SULYDWH KRVSLWDOV LQ $GGLV
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