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ABSTRACT
Essays on the use of computational linguistics in marketing

Alain Philippe Lemaire

This thesis explores the use of unstructured data, and specifically textual data, in
providing consumer insights and improving business decisions. The thesis consists of two essays.
In essay I, I examine how the linguistic similarity between the language used by reviewers of a
product and a prospective customer’s own writing style can be leveraged to assess the match
between customers and products. Applying tools from machine learning, Bayesian statistics, and
computational linguistics to a large-scale dataset from Yelp, I find that the closer the writing style
of a restaurant’s past reviews are to a prospective customer’s writing style, the more likely that
customer is to write a review for that restaurant. This effect holds across restaurant types and is
driven by the linguistic similarity between the customer’s own reviews and positive past reviews
for the restaurant. Further, I find that similarity with respect to words related to leisure (e.9.,
family, wine, beer, weekend), biology (e.g., eat, life, love), as well as swear words are most
influential in creating a match between customers and restaurants.

In essay II, I examine whether borrowers consciously or not, leave traces of their
intentions, circumstances, and personality traits in the text they write when applying for a loan. I
find that this textual information has a substantial and significant ability to predict whether
borrowers will pay back the loan above and beyond the financial and demographic variables
commonly used in models predicting default. Using text-mining and machine-learning tools to
automatically process and analyze the raw text in over 120 thousand loan requests from

Prosper.com, an online crowdfunding platform, I find that including the textual information in the



loan significantly helps predict loan default and can have substantial financial implications. I find
that loan requests written by defaulting borrowers are more likely to include words related to their
family, mentions of God, the borrower’s financial and general hardship, pleading lenders for help,
and short-term focused words. I further observe that defaulting loan requests are written in a

manner consistent with the writing style of extroverts and liars.
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SUHGLFWLQJGHIDXOW ,Q WKLV SURMHFW ,PDGH XVHRIWH[W |
DXWRPDWLFDOO\SURFHVV DQG DQDO\]HWKHUDZ WH[WLQ RYHL
3URVSHU FRP ,QFOXGLQJWKH WH[WXDO LQIRUPDWLRQ LQ WKH
DQG FDQ KDYH VXEVWDQWLDO ILQDQFLDO LPSOLFDWLRQV ,ILQ
ERUURZHUV DUHPRUHOLNHO\WRLQFOXGH ZRUGY UHODWHG WR
ILQDQFLDO DQG JHQHUDO KDUGVKLS SOHDGLQJOHQGHUV IRU K

2YHUDOO DFURVV ERWKHVVD\V ,LQWHQG WR GHPRQVWUD
YHUVDWLOLW\RIWH[WXDO LQIRUPDWLRQ FDQ SURYLGH YDOXH
GHPRQVWUDWHG LQ ERWK SURMHFWY WH[W LV I®RWRIXD\ XVHIX
GHIDXOW SUHIHUHQFHIRUUHVWDXUDQWY EXWDOVRLQVKHG

SRVVLEO\WUDQVLHQW VWDWHY ZKLFKFDQKHOSLQLQIHUULQ!



GR XVLQIJWUDGLWLRQDO VWUXFWXUHG GDWD VRXUFHYV



&KDSWHU

(VVD\, SHYLHZ %DVHG 5HFRPF
(KH5ROHRI/LQJXLVWLF ODWEF|

&ERQVXPHUVDQG 3URGXFWYV



,(QWURGXFWLRQ

7KH ZRUGV DQG ZULWLQJ VW\OH WKDW SHRSOH XVH LQ WKHLU H\
SUHIHUHQFHV LQWH QWL BIQW D QG R/RMEFYKDAR IURQ \H W $W
WKH VDPHWLPH WKH OD@G XDUPWXVMWRRHIHVFULEH SURGXFWYV
FKDUDFWHULVWLFV RI WKH SURGXFW LWVHOIDV ZHOO DV WKH W
FRQVXPHUV RI WKH SURGXFWHRWF 8 URG X¥WHFDWHIREOH WR DV V;
WKH ODQJXDJH WKDW RQH XVHV WR GHVFULEH SURGXFWV ZLWK
RWKHU FRQVXPHUV FDQ KHOS XV WR EHWWHU PDWFK SURGXFWYV
7KH FXUUHQW UHVHDUFK LQYHVWLJDWHY WKH UROH RI OLQ.
UHFRPPHQGDWLRQ 6SHFLILFDOO\ , VWXG\ZKHWKHU WKH VLPL¢
FXVWRPHUV XVHDQG WKRVHRIRWKHU FXVWRPHUV DERXW D JLY
UHFRPPHQGDWLRQDERYHDQG EH\RQG WKH IHDWXUHV RI WKDW
JRUH[DPSOH LIDFXVWRPHUIUHTXHQWO\XVHV ZRUGV RU H[SUF
320* " RUHPRMLYV ZKHQ GHVFULELQJSURGXFWV WKH\PD\EH PF
WKDW DUH GHVFULEHG EVUHYLHZHUV XVLQJVLPLODU H[SUHVVL
3URGXFW UHFRPPHQGDWLRQV DUHRIWHQ PDGHEDVHG RQ V
DIRFDO SURGXFW ZLWK WKH FRQVXPHUYJV SUHIHUHQFHV DV LQI |
FXVWRPHU KDV SXUFKDWHG L QPWKH SBN®MEKD®D L )RUH[DPSOH
DUHVWDXUDQW WKDW KDV D VLPLODU FXLVLQHDQG SULFH OHY'
DQG RUOLNHGLQ WKH SDVW LV OLNHO\WR EHUHFRPPHQGHG W]

ORUHUHFHQWO\ UHFRPPHQGDWLRQDJHQWV KDYH LQFRUSI

+HUHDIWHU LQ WKLV HVVD\, XVHFXVWRPHU FRQVXPHU LQGLYLGXDO DQ
+HUHDIWHU LQ WKLV HVVD\, XVH WKH WHUP SURGXFW RUSURGXFWV WR UL



DQGPRUHJIJHQHUDOO\ VLPLODULW\RQDVSHFWV RWKHU WKDQ S
SURFHWVYW] RVLOQVNL 1DYH I HX@QGHUO\LQIJ DVVXPSWLRQ LV
ZKRDUHVLPLODURUVRFLDOO\FRQQHFWHG DUHOLNHO\WR KD\
UHFRPPHQGLQJ SURGXFWV WR DIRFDO FRQVXPHU LWLV XVHIXC
vLPLODULW\ RIWHQ EH\RQG SUHIHUHQFH VLPLODULW\ WR FRQ
SURGXFW
, QWKHSUHVHQW UHVHDUFK ,DGGWR SUHIHUHQFH EDVHG
OLQIJXLVWLF VWROQHRPDWFKDQFRFEN SHZREFEKOWXIIIHVWYV WK
JURXSV ZLWK VLPLODU OLQJXLVWLF XVHWHQG WR EH PRUH FRKIH
ZKHWKHU WKHOLQJXLVWLFVLPLODULW\EHWZHHQ WKHFXVWRP
FXVWRPHUV XVHWR GHVFULEH WKH SURGXFW FDQLPSURYH SUR
SUHIHUHQFH EDVHG UHFRPPHQGDWLRQ IHDWXUHV"
7TRHIDPLQH WKLV TXHVWLRQ ,DQDO\|JHRQOLQHUHYLHZ GD
<HOS 7KH GDWDVHW FRQWDLQV DSSUR[LPDWHO\ <HOS UHYLH
DSSUR[LPDWHO\ UHVWDXUDQWY 7KHVHDSSUR[LPDWHO\
PLOOLRQUHYLHZV )RUHDFKUHVWDXUDQW ,FROOHFW WKH VH
ZHOO DV WKHIHDWXUHYV RI WKH UHH V B/IDEXRHD @RV BI YD U B 6 IR W DVIHHGURD Y
UHVWDXUDQW 6LPLODUO\ IRUHDFKUHYLHZHU , FROOHFW WK
WKHWH[WRIWKHUHYLHZYV 7KLVDOORZVPHWRDVVHVV WKHPD
UHYLHZY DQG WKHDWWULEXWHV RI WKHUHVWDXUDQW DV ZHO
7KLY SUREOHPLQYROYHVDPXFKODUJHU QXPEHU RIIHDWX!
WUDGLWLRQDO IHDWXUH EDVHG UHFRPPHQGDWLRQ V\VWHP DO

%D\HVLDQ DOJRULWHKPVIOWSOUREOHRDWLHEUNREESOD W I<KHW



LQ UHFRPPHQGDWLRQ VI\VWHPV LW LV FUXFLDO WR DEFRXQW IR L
KHWHURJHQHLW\ ZKLFK LV GLIILFXOWWRGRLQ WKHFRQWH[W F
XVHG WR DQDO\]HWH[WXDO GDWD VX FKIDAK/MY VIRF BR GG H @JO3 (O
FRPELQH WRROV IURP WH[W PLQLQJ PDFKLQH OHDUQLQJ DQG %
KLHUDUFKLFDO %D\H\LUDQI0OBYWR DWRWROBAKZ IRUUDQGRP HIIHF
SDUDPHWHUV ZLWK D ODUJH QXPEHU RI WH[WXDO IHDWXUHV

,ILQG LQP\HPSLULFDO VHWWLQJ WKDW OLQJXLVWLF VLPL
EHWZHHQ UHYLHZV D FRQVXPHU ZULWHV DQG WKRVH ZULWWHQ E
UHVWDXUDQW2LQFUHDVHY WKH OLNHOLKRRG WKDW WKH FXVWF
EH\RQG WKH VLPLODULW\EHWZHHQ WKH DWW ULEKWSIWLREIHVKH U
OHYHO W\SH DQG WKHDWWULEXWHVY RIWKHIRFDO UHVWDXUDC
ILQG WKDW WKH OLQJXLVWLE VLPLODULW\LV SULPDULO\DIIHFW
UHYLHZV

,QDGGLWLRQ ,ILQG WKDW JURDWHDOP@RFLDWWHG XILW K KD U
UHVWDXUDQMW RQWXPHYVT UHWURVSHFWLYH HQMR\PHQW RI WK

7R IXUWKHU LQYHVWLJDWH ZKLFK W\SHRIODQJXDJH EHVW L
UHVWDXUDQW ,XVHDGLFWLRQDU\EDVHG DSSURDFK /LQJXLVYV
SHQOQHEDNHU JUDQFL\DV ZH@O/BY D WRSLF PRGHOLQJ DSSURDF|
%D\HVLDQ ODVVR PRGHO ,ILQG WKDW OL @HU\MWIHS F/IL®\LODULW
ZLQH ZHHMNHRO®®RJLFDOHS URFWV®HN O RWZH DRIUZGMOLO/DP\R V W
LQIOXHQWLDO RQ WKHUHYLHZ GHFLVLRQ $GGLWLRQDOO\ ,ILQ
SUHGLFWHG WKH OLNHOLKRRG RI ZULWLQJD UHVWDXUDQW UHY

%LJ)LYHSHUVRQDOLW\WUDLWY 2QHXURWLFLVP DJUHHDEOHQ



HIWURYHUVLRQ @& KZBO O DNWVDPHLQG WKDW LQGLYLGXDOV ZKRV'F
UHIOHFW QHXURWLFLVP DJUHHDEOHQHVY FRQVFLHQWLRXVQH
UHVWDXUDQWYVY WKDW ZHUH UHYLHZHG E\RWKHU LQGLYLGXDOV
FKDUDFWHULVWLFV &RQYHUVHO\ ,ILQG WKDW SHRSOH ZLWK D
ZLWKOLQJIJXLVWLFGLVVLPLODULW\WR WKHLURZQ 7KDW LV WK
WKHRSSRVLWHH[WURYHUVLRQ LOQOWURYHUVLRQ WUDLW DV GHW

)LQDOO\ EHFDXVH SURGXFWUHYLHZGDWD GRHV QRW DOOR
YLVLWV IRU ZKLFKDUHYLHZZDV QRWPDGH ,FRQGXFW D ODE HJ
DGGLWLRQ WKHOLQJXLVWLFVLPLODULW\LQ WKHVHFRQGDU\ D(
FDXVDOHIIHFWRI OLQ HRRWQW XPMUFRLIMWPDHUWDGLQI WKH UHYLHZV
DQGDUHDWWUDFWHG WR UHVWDXUDQWY ZKLFKDUHUHYLHZHC
PHUH VRFLDOKRPREFRXO\G REVHUYH D SRVLWLYHOLQJXLVWLFYV
FXVWRPHUQHYHUUHDG WKHUHYLHZY WKHPVHOYHV EHFDXVHV
, DUIXHWKDWHYHQLQVXFKFDVHV OLQJXLVWLFVLPLODULW\ L\
FXVWRPHUVDQG PDWFKEHWZHHQ FXVWRPHUV ZKR YLVLW WKH L
DOORZVPHWRREWDLQD  PRUHFDXVDO HITHFW RITUHDGLQJ UHV\

, QWKHH[SHULPHQW , DVN <HOS UHYLHZHUV YHULILHG E\ Wl
RIUHVWDXUDQWY WKDW YDULHG RQ WKH ZULWLQJ VW\OH RI WK
IHDWXUHV ,ILQG WKDW WKHPDWFKLQJEHWZHHQ WKH ODQJXDJ
<HOS DQG WKHFUDIWHG ODQJXDJHRIWKHUHYLHZV RI WKH UHV\
FKRLFHYV

7TKHUHVW RIWKLVHVVD\LV RUIJDQGQLVHFGEDVHR WKRIZYWH 6 B AVAIG



RQ UHFRPPHQG DWLER® &L QWXLIPAWV L F V L BHV/FWIL\E M \6 WKW VRIFE R Q G|
GDWDVHW XVHG LQ WKH HPSLULFDSURSKRO HFD WD R/ L@ B E @ LRI
UHFRPPHQGDWLRQ PRGHO WKHUHVXOWHRWIRBNKEUSEH VMW K
H[SHULPHQW RI <HOS UHYLHZHUVJ UHVWDXUDQWLRVKIRDFHYV )LQIL

GLVFXVVLRQRILPSOLFDWLRQVDQGDYHQXHV IRUIXWXUHUHVH

ILWHUDWXUH S5HYLHZ

7TKHSUHVHQW UHVHDUFK GUDZV IURPWZR JURZLQJVWUHDPV RI
OLQJXLVWLFVLPLODULW\ 7TRIHWKHUHFRIFPYH QG Wbl ¥V DWWXHHW LL(X
DUHEXLOWRQ WKHQRWLRQV RIKRPRSKLO\ 2KRPRSKLO\EHWZH
ILQIJXLVWLFV 6W\OHODWFKLQJLVDVSHFLILFIRUP RI KRPRSKLO
UHFRPPHQGDWLRQ V\VWHPV ,FRQFLVHO\UHYLHZ WKHVHDUHD
WKH SURSHU FRQWH[W SURYLGLQJWKHRUHWLFDO VXSSRUW IR

DVVRFLDWHG ZLWK FRQVXPHUVY SUHIHUHQFHYV

5HFRPPHQGHU 6\VWHPV

&RQVXPHUV LQFUHDVLQJO\IDFHDQDEXQGDQFHRIFKRLFHV ER)
$W WKH VDPHWLPHILUPVKDYHDQDEXQGDQFHRIGDWD DERXW \
RIFRQVXPHUV /HYHUDJLQJWKHVHGDWD FRPSDQLHVDQG UHYV
DPRXQWRIUHVRXUFHV LQ EXLOGLQJ VWDWH RIWKHDUW UHFRP

GHFLVLRQ SURFHVV 5HFRPPHQGDWLRQ VA\VWHPV KDYHEHHQ H]|

, XVHWKHWHUP UHFRPPHQGDWLRQ HQJLQHV DQG UHFRPPHQGDWLRQ V\VW



RIILHOGV DQG GLVFLSOLQH¥YDDQEMXGRLQJ H QK R@MULQJ
PDFKLQH ORRDUWQ@LOHOO 9RODQGNDUNHWILGHN 9DULDOQ
$QVDUL HWHLLHO\ NQFK -U  $SDUBHERPPHQGHU VI\VWHPV FDQ
FODVVLILHG LQWR URXJ&@PW KUMHHKD WHIEBRIQIWHQW EDVHG
VI\VWHRFROODERUDWLYH ILOWH KLEXILOESSHROEKHYGD@/E R Q V

&RQWHQW EDVHG V\VRHPW [RIUB UMHMLH 2 H P HX\DH) R
DYDLODEOHRULQIHUUHG FUDIWHG SURGXFW IHDWXUHV DQG W
SUHIHUHQFHV IRUWKHVH IHDWXUHV RI WKH SURGXFW )RUH[DP
WHUPV RI LWV VL]H ZHLJKW SULFH EUDQG PHPRU\ HWF 8VLQ.
HVWLPDWHD FXVWRPHUfV SUHIHUHQFHV IRUHDFK IHDWXUH 7K
FDQEH XVHG WR UHFRPPHQG QHZ SURGXFWV EDVHG RQ WKHLU I1
DGYDQWDJHV RIEHLQJWUDQVSDUHQW DQG HDV\WR H[SODLQ VL
EDVLV IRUWKHLU UHFRPPHQGDWLRQ 2Q WKHRWKHU KDQG FDS
LQGLYLGXDO OHYHO FDQ EH FKDOOHQJLQJ HVSHFLDOO\ZKHQ L
DQG EHKDYLRU LV VSDUVH

&ROODERUDWLYH ILCPWHU UQY LIRW\D UBNPIEBAVH YV XVH RI D
FXVWRPHUTV KLV WRIMEQ O\GFIRUB Y DQG SXUFKDVH GHFLVLRQV
SURGXFWV ZLWK VLPLODU SUHIHUHQFHV RU SURILOHV &RQWUD
ILOWHULQJ GRHV QRW PDNH XVH RI SURGXFW DWWULEXWHYV 8Vt
FXVWRPHUV WKDW DUH VLPLODU WR WKH IRFDO FXVWRPHU LQ W
,WHP EDVHG FROODERUDWLYH ILOWHULQJ RQ WKHRWKHU KDQ
IRFDO SURGXFW LQ WHUPV RIDSSHDO WR FXVWRPHUV &ROODEF

SUREOHP "DVWKHVHPRGHOV FDQQRW PDNHUHFRPPHQGDWLRC



ILOWHULQJLV VLPLODULQVSLULWWR WKHOLQJXLVWLFPDWEK
FROODERUDWLYHILOWHULQJORRNV IRUFXVWRPHUV ZLWK VLPL
FXVWRPHU +RZHYHU XQOLNHFROODERUDWLYHILOWHULQJ WK
VLPLODULW\RI SUHIHUHQFH RU KLVWRU\RI SURGXFW SXUFKDV*F
ZKLFKLVRIWHQ HDVLHU WR FROOHFW DQG GRHV QRW UHTXLUH L
)LQDOO\ K\EULG UHFRPPHQGDWLRQV FRPELQHHOHPHQWYV
FRQWHQW EDVHG VI\VWHPV 6XFK VI\VWHPV WDNHDGYDQWDJH R
WKH VLPLODULWLHV DPRQJ XVHUV 6HYHUDO SDSHUV LQ PDUNH
IUDPHZRUN.QJ )HLQEHUJ :BQWDUL /L =KDB(RGDSDWL
7 6 &KXQJ 5XVW H@HKXQJ 5DR ,Q WKLV SDSHU, SURSRVH D K
DSSURDFK VLP LSODADWR MK CKRRHYHU , FRPSOHPHQW WKH WUDG
ZLWK ERWK SUHIHUHQFHY RYHU OLQJXLVWLF IHDWXUHV RI WKH
EHWZHHQ WKH FXVWRPHUYV ODQJXDJHDQG WKH ODQJXDJH XVH
&HQWUDO WR WKH GHVLJQ DQG RSHUDWLRQ RI UHFRPPHQGH
KRPRSKQAMRHO\ WKHLGHD WKDW LQWHUDFWLRQ DPRQJLQGLYLC
FKDUDFWHULVWLFV WHQG WR RFFXU PR WH RHWHQRMDK B BLDPR QR \C
&RRN $ UHFRPPHQGHU V\VWHP WKXV RIWHQ VXJJHVWYV SUR

WHUPV RIHLWKHU LQGLYLGXDO SURILOHV RUSURGXFW FKDUDF

ILQIJXLVWLF 6W\OH ODWFKLQJ

6WHPPLQJ SULPDULO\IURPUHVHDUFKLQ VRFLRORJ\ RUJDQL]D

KDYHDQG GHYHORS SUHIHUHQFHV IRU SHRSOH ZLWK D VLPLODU



RIWH[W PLQLQJWRROVLQUHFHQW\HDUV WKDW WKLV W\SH RI U
VRFLDO VFLHQFHV 'LEWLRQDULHV VXFK DV /L @ 3XLOV/MELFN, © T XU
DO DQG PDFKLQH OHDUQLQJWRROV KDYH IXUQLVKHG UHVHD!L
TXDQWLI\SV\FKRORJLFDOO\UHOHYDQW WH[WXDO LQIRUPDWLR
FRRUGLQDWLRQ DPRIE)N XYGQY MKHD/QYIXLVWLF 6W\OH ODWFKLQ
PHWKR®]DOHYV HW DKKHVH QHZ WRROV KDYH EHHQ XVHG LQ D YDU

/60 KDV EHHQ RIWHQ XVHG WRNVWX G OHYRXS BRQ BISLAVFLVHO
SUHYLRXV ZRUN KDV IRXQG WKDW JUHDWHU /60 DPRQJ JURXS PH
KLJKHU JURXS FRKHVLYHQHVV DQG EHWWHU WDVN SHUIRUPDQF
VHWWLQJV DQG DSSOLFDWLRQV IURP GHDWLQG B WMERIMDD WLRQV
HQIRUFHP HH WLIQVW/RKWW D JH QHIRWILDWKRQWQG FULVLV
LOQWHUYHRQMICRQVQ VRFLDO VHWWLQJV QDWXUDO FRQYHUVDWL
OLQJXLVWLE VHLBHOBBLWY 3HQQHEDNHU

,Q WKHPDQDJHPHQW OLWHUDWXUH YHUEDO PLPLFU\ ZKLF
VWXG\FRUSRUDWH FXOWXUH DQG HPS@RHHSHUWIRBERGFH )RU
WKDW WKH FORVHU WKH ODQJXDJH EHWZHHQ D FRUSRUDWH FXO
FRUSRUDWLRQ DQGDQHPSOR\HH WKHPRUHOLNHO\WKH HPSO
PRUHWKHHPSOR\HHYV ODQJXDJH GLYHUJHV IURP WKDW RI WKH
LVWR OHDYH WKH FRUSRUDWLRQ

,Q PDUNHWLQJ DQG PRVW FORVHO\UHODWHG WR WKLV ZRU
VLPLODULW\LQ WKH ODQJXDJH XVHG E\UHYLHZHUV RI SURGXFW
GDWD IURP $P®IRQHW DORXQG WKDW WKH PRUH FRKHUHQW WKH

UHYLHZ D SURGXFW ZLWK WKH SURGXFW PDUNHW WKHKLJKHU W



UHFHQWO\ XVLQJ<HOSYTV GDWD /LXDQG FROOHDJXHV IR XC
DQG WKH VXEJURXS R ILVHPLLROLIDWD § URHG/XFMW D QWY SRVLWLYHO)
TXDOLW\RIDYHYHHZ=KDQJ

7KH FXUUHQW UHVHDUFK GLIIHUV IURP DQG FRQWULEXWHYV
VHYHUDO ZD\V )LUVW , ORRNDW WKH OLQJXLVWLFVLPLODULW
FXVWRPHUDQG D SURGXFW DV RSSRVHG WR D SURGXFW DQG WK
KRZOLQJXLVWLFVLPLODULW\DIIHFWLQGLYLGXDO GHFLVLRQV
EURDGHU ZD\WKDQ ZDV XVHG EHIRUH , ORRNDW OLQJXLVWLF X
WKH FRQWHQWYV RIJWHKH @B Q GXDEMLQJ XVHG DQG WKH WRSLFV RI
DQG WKH ZULWLQJ VWWWKHE H BEGILFWH®R QDU WKH LQIHUUHG SHU
GHPRJUDSKLFV IURP WKH WH[W DQG WKH XVH RI VRFLDO FXHV VX
FRPSUHKHQVLYHDSSURDFKWR WH[W DQDO\VLY DOORZV PH WR L
EXW DOVR ZKLFK IHDWXUHV DUH PRVW GHWULPHQWDO WR /60 DQ
7KLUG EHFDXVH,DQDO\]H/60DW WKHLQGLYLGXDO OHYHO , FD
UHODWLYH WR OHVV SRVLWLYHUHYLHZV ,ILQG WKDW /60 Rl SR\
/60 Rl QHIJDWLYH UHYLHZV RQ WKH GHFLVLRQ WR ZULWH D UHYLH
RI/60 RQ VHYHUDO FRQVXPHU EHKDYLRUV LQFOXGLQJWKH GHFL
WR YLVLW WKHUHVWDXUDQW DQG WKH UDWLQJV RI WKHUHVWD

2YHUDOO LQ WKLV SDSHU , VXJJHVW WKDW JLYHQ WKH GRF
LPSDFW RQ VRFLDO UHODWLRQVKLSY DQG SHRSOH EHKDYLRU L

WKHJURZLQJLQWHUHVWLQ UHFRPPHQGHU V\VWHP WR FUHDWH



/60 $ITHFWV YHUVXV /60 5SHIOHFWYV

2QH FRXOG WKLQNDERXWWZR URXWHV LQ ZKLFKOLQJXLVWLFP
ILUVW LV DPRUHGLUHFW HIIHFW VXFK WKDW /60 EHWZHHQ WKH 2
FRQVXPHU ZKR UH DG MMKMBINDBAWY V SUHIHUHQFH IRU WKH SUR
VXFKDVLQFUHDVHG IOXHQF\ PLPLFU\RU SHUVXDVLRQ SHUFHL
VHFRQGLVPRUHRIDQLQGLUHFW HUH BWERMMAK WEDWKY Kl H GV Bl E\R
ZULWHU RIWKHUHYLHZDQG WKHW\SHRIWKHFRQVXPHUV ZKR Z
WKHREVHUYHG VLPLODULW\LQ SUHIHUHQFH FDQ VLPSO\ EH GXF
ZULWLQJ VW\OHVDQG SUHIHUHQFHV +HQFH WKHIRFDO FRQVXP

WR REVHUYH WKHUHODWLRQVKLS EHWZHHQ /60DQG SUHIHUHQF

IDQJXDJH $IIHFWYV

,QRQOLQHUHYLHZ VHWWLQJY SURVSHFWLYHFRQVXPHUV RI D ¢
DSURGXFW Rl 1QMARWBIXWD QWY KRWHOV BERRRYCEHKRUHFRQVX
LHVHQIHOGHDGLQJUHYLHZV LV OLNHO\WRDIIHFW D SURVSHF\
FRIQLWLYH SV\FKRORJ\OLWHUDWXUH VXJJHVWV WKDW WH[W R
UHDGHU WR SURFHVV DQG KHQFHLV OLNHO\WRKDYHD PRUH SR
$OWHU 2SSHQKHDRUMBM[DPSOH ILQDQFLDOLQVWUXPHQWY VWI
HDVLHU WR SURQRXQFHZHUH GHHPHG WR RXWSHUIRUP RU EH PF
WKDW ZHUH KDUG H U WHRLS URGRXGFHPHELPLODUO\ UHVHDUFK K
WKDWIOXHQW VWDWHPHQWY DUH SHUFHLYHG WR EHPRUH VLQF

VWDWHPHFWYRQH 7RILJKEDWBNRQDQ :LOORMPNU 6FKZDU]



HOOH\ /LOQGVD$ORQJWKHVH OLQHV ZHFDQ H[SHFW WKDW E
LQ ODQJXDJH XVH UHYLHZV ZLWK KLJK /60 WR WKH IRFDO FRQVX
WKH IRFDO FRQVXPHU DQG KHQFH KDYH KLJKHU LPSDFW RQ WKH

*RLQJEH\RQG IOXHQF\ OLQJXLVWLF PDWFKLQJFDQDOVR YV
OLQJXLVWLF VW\OHLQ WKHUHYLHZ SURYLGHV LQIRUPDWLRQ DE
UHYLHZ ZULWHU 7KLV LQIRUPDWLRQ FDQ KHOS WKHUHDGHUV V
UHYLHZDQG WKH SURGXEWS ) RIDMFORS OGH H[SHULPHQWDO HYLC
VXJIJHVWLQJ WKDW KLJKO\ FUHGLEOH VRXUFHV ZHUH PRUH SHU
ORUHRYHU FXVWRPL]JHG PHVVDJHV WKDW KDV EHHQ UHFHLYHG |
WKH UHFHLYHU RI WKH PHVVDJHY WHQG WR EH YLHZHG DV PRUH "
WKDQ PHVVDJHV IURP GIDVWAFPHLOD Y WRRPFHYLFDWLRQ $FFRPPR
7KHRU\ &$7 SUHGLFWV WKDW FRQYHUVDWLRQV ZKLFKLQFOXG
FRPPXQLFDWHRIQY RWABHSRVWXUH LQFUHDVH WKH SHUFHLYHG F
GHFUHDVH WKH SHUFHSWLRQ RIVRFLDO GLVWDQFH HYRNH WU X
SHUVXDVOANW /LQIJXLVWLFFRQYHUJHQFH VXFKDV /60 KDV EHHC
VXFK PLPLFU\ LQFUHDVLQJUDSSRUW HQJDJHPHQW FUHGLELO
HJUHODQG HWLFOIHULQJ *DUBERPBLODU PLPLFU\HIIHFWV KDYH |
WH[W EDVHG FRQYHUVDWLRQV DQGLQ JURXS VHWWLQJV ZKHUH
FRPPRQ JURXQG HQWHE HVWWD O

'KHWKHU WKURXJK PLPLFU\ IOXHQF\ KLJKHU OHYHO RI WU X
RQ WKH UHDGHU RIWKH UHYLHZV DVVXPHV WKDW WKH WDUJHW F
HIITHFWLYH DQG SHUVXDVLYH GXHWR WKH LQFUHDVHG OLQJXLV)

WKHUHYLHZHUV RID SURGXFWDQGD SDUWLFXODU FRQVXPHU P



GHJUHH RI KRPRSKLO\EHWZHHQ WKHIRFDO FRQVXPHUV DQG WK

IDQJXDJHS5HIOHFWYV

7KH ZD\FRQVXPHUV ZULWH UHIOHFW VRPHWKLQJDERXW WKHLU
FXOWHKUMRRQ .DPDNXU®BFKZDUW]HWDDYDVWDYD *ROGEHUJ
3HQQHEDNHU .LQJ

$W WKH VDPH WLPH LWLV NQRZQ WKDW EHFDXVHRIKRPRS
DQG SUHIHUHQFHY WHQG WR SUHIHU DQ ® FKRVGH LPLIO DKIETURG/

7KLV SKHQRPHQRQ KDV EHHQ VKRZP® GQ FIDQH ROQFL B WHG 1L
SVI\FKRORJ\ )RUH[DPSOH LQ WKHPHGLFDOILHOG REHVHLQG|
PHPEHUV RU VLIJQLILFDQW R W&HUMWKDIW\Z HRH® SN B \RFEEGIVGIL W \
SVI\FKRORJ\ DFFRUGLQJWR VLPLODULW\ OLNLQJK\SRWKHVLYV
WR EH DWW UDFWHGWR HDFKIRV&IORYHU WR WKH IRFDO UHVHDUF
LQGLYLGXDOV ZLWK D VLPLODU LQWHUHVW EDVHG RQ WKH WRSL
WR HDFK RWKHU RQ VR FLIDGOPHGLD SODWIRUPV

+HQFH EHFDXVHLWLVNQRZQ WKDW WKH ODQJXDJHDQG FR
ZKR WKH\DUH DQG WKDW GXHWRKRPRSKLO\ SHRSOH ZLWK VL
SUHIHUHQFHY ,FDQ SRVWXODWH WKDW /60 FDQ LQGLUHFWO\ FL
DPRQJLQGLYLGXDOV ,Q WKLV URXWH WKHIRFDO FRQVXPHU QF
RUGHU IRUWKHUHVHDUFKHU WR REVHUYH SRVLWLYH UHODWLR
VLPLODULW\LQ WH[W VLPSO\UHIOHFWVY WKH VLPLODULW\ KRPR
FRQVXPHUV RI WKH SURGXFW

, QWKHFXUUHQW UHVHDUFK ZKHQ DQDO\]JLQJVHFRQGDU\ G



EHWZHHQ WKH GLUHFWDQG LQGLUHFW URXWHV IRUUHODWLROQ\
vDLG WKHH[SHULPHQWDO HYLGHQFHDW WKHHQG RI WKLV HVV!
/I60RQ SUHIHUHQFHY DV DOOUHVSRQGHQWV UHDG WKHUHYLHZ
LQIRUPDWLRQ SURYLGHG WR UHVSRQGHQWY DERXW WKH UHVWL

KRPRSKLO\ URXWH

6HWWLQJV DQG 'DWD

, I LUVW FKDUDFWHUL]H WKH <HOS GDWD XVHG LQ WKHHPSLULFD
WKH WH[W ZDV SURFHVVHG DQG TXDQWLILHG <HOSLVDFURZHG
LQ 2Q <HOS XVHUV FDQ VXEPLWUHYLHZVDQG UDWLQJV DER
$WWKHHQG RIWKHILUVW TXDUWHU RI <HOS DYHUDJHG DUR.

ORUHRYHU <HOS UHYLHZHUV KDYH ZULWWHQ PRUH WKDQ PLO

<HOS 'DWD

7TRGHILQH P\VDPSOH RI <HOS UHYLHZHUV , VHOHFWHG DUDQGRF
EDVHG LQ ODQKPBEWRWIBPQR WKLY ORFDWLRQ UHVWULFWLRQ WR OLPL
TREHLQFOXGHGLQ WKHVDPSOH DUHYLHZHU KDG WR UHYLHZ D
WR KDYH VXIILFLHQW WH[WXDO LQIRUPDWLRQ SHUUHYLHZHU E
HOLWHPHPEHUY PD\KDYHDQLQFHQWLYHWRUHYLHZ SDUWLFX(
7KH SRRO RI <HOS UHYLHZHUV SURGXFHG D WRWDO RI

UHYLHZV SHU FXVWRPHU )RUWKHDQDO\VLV ,IRFXVRQDSSUR]

<HOS FRP DERXW
7KHUHDUH UHYLHZHUV IURP $VWRULD 4XHHQV D QHLJKERUKRRG ERUGH!



LQODQKDWWDQ WKDW ZHUH UHYLHZHG DW OHDVW RQFH E\ WKH

JRUHDFKUHVWDXUDQW LQ WKHVDPSOH ,FROOHFWHG DOO
L HWWH[WDQG VWDU UDWLQJV WKWKHBBWDRXHUH QRBWNVER RI FXLVI
SKRQH QXPEHU DGGUHVY DQG]JLSFRGH 6LPLODUO\ IRUHDEFK -
FROOHFWHG WKHUHYLHZHUTY SDVWUHYLHZVIURP WKHGDWH W
(DFKUHYLHZFRPHV ZLWK LWV RZQ WLPHVWDPS $GGLWLRQDOO
SRVWHG RQ WKH<HOS ZHEVLWH VXFK DV QXPEHU RIITULHQGV QX

SUHVHQWYV WKH VXPPDU\ VWDWLVWLFV RIWKHQXPEHURIUHYLF
7TDEOH6XPPDU\VWDWLVWLFV

SHVWDXUDQWYV 8VHUV

RISHVWDXUDQWY RIS5HYLHZHUV
OHDQ RIS5HYLHZV PHDQ RIUHYLHZV
6WG 6WG
OLQ RISHYLHZV PLQ RISHYLHZV
PD[ RIS5HYLHZV PD[ RI5S5HYLHZV

7R FDWHJRUL]JH WKH W\SHRIUHVWDXUDQW , WKHQ DSSOLH:!
UHVWDXUDQW W\SHWDJV ZHUH JURXSHG LQWR DQ SRWKHU WDJV
W\SH DIWHU WKRVH JURXSHG DV 3RWKHU W\SH ~ ZHUH EDUYV
WHUPV RI SULFH RYHU RIUHVWDXUDQWY LQ WKHGDWDVHW Z
EHWZHHQ DQG VHH)LIXUH

7R REWDLQ WKH JHQGHU RI WKH UH® GHZHGD\ENEDGHUQVH R W
3\WKRQ *HQGHU GHWHFWRU UHWXUQV WKH JHQGHU RI WKH UHY

WKHJHQGHU RID UHVWDXUDQW , REWDLQ WKHJHQGHU IRUDOO

, FKRVHODQKDWWDQ EHFDXVH LV WKHPRVWGHQVHO\SRSXODWHG RI WKH

7TKHUHVWDXUDQW W\SHLQ <HOSFDQLQFOXGHXSWRWKUHHWDJV )RUH[D
DQG ":LQH %DUV "~ ,QWKHDQDO\VLVY ,UHWDLQHGRQO\WKHILUVW WDJIRUHD|
RIUHVWDXUDQW W\SH



WKH SHUFHQWDJH RIPDOHYV IHPDOH UHYLHZHUV IRU VHW UHVW

JLIXUHS5HVWDXUDQW FKDUDFWHULVWLFYV

7TH[W 3URFHVVLQJ

7TRDQDO\]HWKHWH[WXDOLQIRUPDWLRQ WKDW PDNHV XS WKH U
SURFHVV RIWRNHQL]JLQJ VWHPPLQRQRUDRQIG VW B BWZRW GW RINHPRLY]D
EUHDNV GRZQ WKHWH[WLQWREDVLFOLQJXLVWLFHOHPHQWYV X
FRQVLGHUHG WREHDQ\HQWLW\LQ WKHUHYLHZ WKDW VWDUWYV
7TKLVUHTXLUHPHQW DOORZV XVWRUHPRYHVRPHFRPPRQV ZRU(

6HFRQG IRUWKHVWHPPLQJVWHS , XVHG WKH SRSXODU 1D
/IRSHU %LUGDFNDJHLQ 3\WKRQDQGDSSOLHG WKH SRUWHU VW
WKHDFWRIUHGXFLQJD ZRUGWR LWV URRW IRUH[DPSOH 3GUL
8GULYH " 3RUWHU VWHPPHU ZDV FKRVHQ RYHU WKH /DQFDVWHU '

7KLUG , UHPRYHG VWRS ZRUGYV 7KHOLVWRIZRUGV WR EH L



3\WKRQ 1/7. SDFNDJH VWRS ZRUGV OLVW $GGLWLRQDOO\ , UHP]
SUHVWDXUDQWY ~WKDW DSSHDUV LQ RUPRUHRIWKHUHYLHZ
SRVVLELOLW\WKDW WKHUHVXOWY DUH GULYHQ E\WKH WRS FRF
UHVWDXUDQW UHYLHZV VHWWLQJ /DVWO\ WKH WRS RI WKH
/,:& DQDO\VLYV ,VNLSSHG VWHPPLQJIRUVRPHGLFWLRQDULHV
DVVXPHG D WRNHQ WREHDQ\HQWLW\WKDW VWDUWYV ZLWK D OH
/,:& GLFWLRQDULHV FRQWDLQ ZRUGVY WKDW DUH LQ WKH VWRS Z|
DQG 3, ~

$GGLWLRQDOO\ ,FROOHFWHG SXQFWXDWLRQDQG HPRML V
SXQFWXDWLRQ VLJQ RU DKW WU L Q JXFSI\§ R QFRNMHWFIRRAM FXWLYH V

,QDGGLWLRQ WR WKH WRS ZRUG OHYHO DQDO\VLV , HV\
KLIJKHU OHYHO XQGHUVWDQGLQJRIWKHWRSLFV GLVFXVVHG LG
H[SORUHG LQ WKH WH[WXDO UHYLHZ ,DJJUHJDWHG WKH WH[WX|
KHQFH DOO WKHUHYLHZV ZULWWHQ DERXW D UHVWDXUDQW PD
IDWHQW 'LULFKOHW $OORFDWLRQRQ WKHUHVWDXUDQWV WHIJ\
WRSLFV H[SUHVVHG LQ WKH FXVWRPHUfV UHYLHZV 7KH/DWHQW
ZHUH AHD\QWRZ RU G W R $LFKSHELIRWU W MVHR Q X P E H UVR ILW RVKLH- § XOREH U
RIWRNHQNLWKY 6WH\7KHRSWLPDO QXPEHU RIWRSLFV LQ WKL
IRXQGWREH EDVHGRQSHUSOH[LW\VFRUH YDU\LQJWKH QXP!
LQFUHPHQWV RIILYH

TRLOQWHUSUHW WKH WRSLFV |, XVHG W.KH P RVW BUKICHYDQW .



ZKHUHJWE®HYRD Q ZHR WR WIRSVLBEWHILQHG DV
rw;kj )= ORd)+(1 )ORJD%

w GHQRWHY WKH SURVE DEBE DW Vi DR BRE EH SUREDEWO LW\ WKI
DSSHDUV LQ WKH GRFXPHQW TKGIHDKWDPHWHUWKH ZHLIJKW JLYH
SUREDELO MWM\RWERSILE UHODW LY H:W R G MW VBL@E OO0 UDQN WKH ZR
WR WRSLFDVVRFLDWLRQ VROHO\ R G WX H OHH\G H, OB DB SO LFL
DFFRXQWV IRUWKHIDFW WKDW LQ WRSLFPRGHOV WKHPRUH IU
PRUH WRSLFV PDNLQJ LW KD UG WHROLHRBIDWYSKUWHHW W/ & M HWRVE K EV L TR
UDQNLQJWKH ZRUGV ZLWKLQ D WRSLFEDVHG RQD OLQHDU FRPE
WRSLFDQG D OLIWPHDVXUH 6XFKDPHDVXUH SULRULWL]HV ZR
RQH WRSLF

7KHHVWLPDWHG WRSLF FRYHUHG P BiL DEX WIHMW DRAUHDIQQV U H
VWHDNKRXVH 6RXWKHUQIRRG +RZHYHU DIHZVW\OHWRSLFV
UHVWDXUDQWYV ZHUHRENHUQY\WM @ WIHHEDHO O OLVW RI WKH H[WUDF

UHOHYDQW ZRUGYV

'RUG (PEHGGLQJ $SSURDFK

,QDGGLWLRQ WR WKHZRUG RFFXUUHQFHDQDO\VLV ZKLFK VW XC
OHYHO ,SHUIRUPD ZRUGHPEHGGLQJDQDO\VLV 7KLVDQDO\VL®

ODWHQWGLPHQVLRQDO VSDFH

1RWH WKDW WKH UH O HYWDH R 8 ® HWOWHKE® HRDA®WHUSUHWDWLRQ DQG GR QRW



,QZRUGHPEHGGLQJV ZHPDS ZRUGV RQWR D QXPHULFDO YF
DFRQYROXWLRQDO QHXUDO QHWZRUN ZKLFKDFFRXQW IRU WKH
ZRUGUHSUHVHQWDWLRQ QXPHULFDO YHFWRURIUHDO YDOXHYV
EHDOVR FORVHWRLQ WKHQXPHULFDO YHFWRU VSDFH

7TKHEHQHILWRIWKLVDSSURDFKLV WKDW LW E\SDVVHV WKF
DVVRFLDWHG ZLWK FR RFFXUUHQFHDQDO\VLVY ORUH SUHFLVHO
P\VHOI WR WKH WRS WRNHQV DV LQFUHDVLQJ WKLV QXPEHU"
FDQ FDXVHVRPHVHYHUHFRPSXWDWLRQDO LVVXHV 7KHZRUGH
LVVXH DQG DIF&RXHARIRGAWN LQ WKHUHYLHZ FRUSXV $GGLWLRQDC

ZRUGV PDQ\RIWKHZRUGVY GLG QRWDSSHDULQDQ\VSHFLIL
FXVWRPHUUHYLHZV

,QWKLVDSSURDFK ,VWLOO WRRN WKHWRNHQL]DWLRQ DQC
SHUIRUPHG DQ\ VWHPPLQJ ,PDGH XVH RI WKH GIUHI WR D L QMHFGKRIQ
ODQQLQJ ZLWK GLPHQVLRQ VLI]H WR ORRN XS WKHUHSUHVHQ\
FRUSXV , WKHQ SURFHHGHGWRDYHUDJHWKHVHLQWHUQDO UH

WKLVDFWLRQDOORZV XVWRUHSUHVHQW WKHHQWLUHUHYLHZ



70 doXAA\dNdM OHH HAHOASAW ANXSAdHM HNAQA HAANAdY 10X TdIXAAA ITXAX9 HAHOAQSsAa-
OdNd ad1od0rdd OAHNHA MXOIdNd COTMAENI HNAASXd AOHCAI AHNAASXd OHC @AY XOY, OHCA%
SHNYM4ITMNA ABTIONAIdHO AMINHICNAd TOdNHSSHS HA4T10A MAXNd Adll1s all1e ainallie
HMINNXI AAOAA 4AXC AAMTINACNAd 3MINNXI 44dAM HOHdAdaxe OddT1lHd Ad4azzodd(da4d1lHo
10 OAHOANNHMIT9O9Hd 3AIHNAIATNNXM NHHNC AMIT1S OHIAOAI AXddX+ 9544(ONHMAQ)HOD9910

MXO0AZ OOAIMAHd HMAOd4dMd \M1STOOHNHA OTAAHO SIMXd HINYdYd AHINYY® \NHNAa%
WIA ICHCOXT SAIdTIITI MHOTI NAQHMA ANAQHMA HAXIANAHMA OAHNY® HAXYMYNAHM9 OdHNY"
{ICHONAd XATON [MAN O9HONYA ALIMAN TOHD 1dANMAAS AHMXH4T1Z90AAMN41Zz90aA9 944 (TOH.
CHO NHCNXIHAHHIA \MMAS AHNAIAACHD AHTNI NAAXA HNAIAANHCNXI NHCNX % NHCNX%

N [4NNAaaosadadsSdH ADTAMOAOS OATAXNHS AA9AddASdHASHNA AAQSHNA OABORIATIX® HOTMA/
\ dddA OAISHIIMHHIMIMIIAA AMXOED MXOIdD OAMTHA\VIMOAHI OHMXOC OArH®IdI(\MMOAH+
HHN\AMAA 1a0add4 0axd41A0AdIA\d0odd TMEN HAHAAOMHTIA UMNS 9AS\NNXd TAHDTIATIXD2 OATAS
ZHIACOT40A9 AOTAMNAYd ZHIA[[AW\AQHNAHSA 4TIAXd HA0A9D SYMIdEdN HCOX Y/ IX0%
104 MNYSZHO 0743 3AdNd ABHNXO MATIZANAd NHMA\Y NHOZIAMd ANHMAVE NHMAI Y/ 9dHIAH9
AMOAd 1aMCOAANAHHLCOYArO010SdXD 0ZdMAOIANAdID AXAALOTOSAXD HAHBDARTIX® HAHOIX®
NHMTAZ 9HCNAX4 0013 OXIZA\MIXMANCHOITINNEYY NHCLAOAd OYSXINCIANYH+HATANHI 9A%
'NNAd AHANXY4d AQMAAS TMMHICASAOATIOAMTHTIII OAHA AAQNC TOYTAAN AMAQE oal1oadam’
AAHMMAO YSAAHNSAH AQMATNAI AMATINAI TITZ ANAXINAMAHIAd HMMAO HHITHY® SHUM9 HHIIY®
DHYOX XAAMA XAMAN HMMIM XAMINOIM TNEIMTINA\ HO9XSSTIHIMEINT OHJAS AHOSY4YT OHJAs
{IAAHAAHNOD HHNX95AO Ad3d43I AAHM ADOHYNA4Ad HOIIXTI OHYNAdAd AOINA4dd AHMNHAAH, AH!.
{OHdYd MAQINAHNI AHNA40AS AAAdd1d MdOHNI M4dT1OHOHI MAQIM ACCH MXdO0XN% A40XN%
AHdHd0Ad90TA HMAOHCLC AAYDO HAIX NHHOAS HOY4d HATANNITM AOAAAd OAad O0a190' 944(da190"
11AZ MHNATNI NAOO0dd ONHIMXIAAMTINC ATITINACOTIZOAHNIONYL 440 MNYIdEd® ONHIMXYH9
N 00Ad3IMYEI SAM OAdNHC HAALCAATNTAAM HATD AHAAC AXS AMNISAANHHI NHHI HOH49NA%
IAIN 4SS HXO90HI AAX AMOA IMIXd AHOTZO1ASAAAMAMAS AAQAANI HOTZAASAMSAL XA1T0ASH

ADONY: MOAQAHOHS MAYOAHIAT Ad41S¥.

ADNYZ MOAAHOHN MAYdd Ad41Sd.HO3AL



,QWKHQH[WVHFWLRQ , SUHVHQW WKHUHFRPPHQGHU PRGI
VLPLODULW\EHWZHHQ WKHUHYLHZHUYV WH[WDQG WKH UHVWD

HPSOR\HG

ORGHO 6SHFLILFDWLRQDQG (VWLPDWLRH!

TRLOQYHVWLIDWH ZKHWKHU WKH OLQJXLVWLFILWEHWZHHQ WK
UHFRPPHQGDWLRQV ,LPSOHPHQW D KLHUDH BKQF¥D O %DVHVIL D Q
,QSURGXFWUHFRPPHQGDWLRQV LWLVLPSRUWDQW WR DF
DFURVV FXVWRPHUVDQG SURGXFWV 7KXV WKHKLHUDUFKLFDC
LQGLYLGXDO DQG SURGXFW VSHFLILFFRHIILFLHQWY DV ZHOO
VLPLODULWNEHWZHHQ WKH FXVWRPHUDQG WKH SURGXFW VXFK
8QOLNH SUHYLRXV DSSOLFDWLRQV RIWKHKLHUDUFKLFDO ¢
UHFRPPHQGHH VAYWHBPVHWBDRGDSDWMWKLVY UHFRPPHQGHU V\VW
KDYHD YHU\ODUJH QXPEHU RI FXVWRPHUDQG UHVWDXUDQW IHI
DGGUHVV WKLV LVVXHIRUFHUWDLQDVSHFWV RIP\DQDO\VLV
HITHFW ODVVR E\LPSRVLQJVSDUVLW\ LQGXFLQJ SULRUV RQ WKI
ZDV QHFHVVDU\DVWUDGLWLRQDO %D\HVLDQ PL[HG HIITHFW PRG
LQZKLFKWKHQXPEHURIYDULDEOHV WHQG WR EHODUJH ZLWK V
RYHURWKHUWUDGLWLRQDO PDFKLQH OHDUQLQJEDVHG UHFRP
RUHQ HW DEPHFDXVH KLHUDUFKLFDO PRGHOV DUHLGHQWLILDE(
HVWLPDWHV IRUWKH YDULDEOHV RILQWHUHVW

, QWKLVVHFWLRQ ,GHVFULEH ERWK WKHKLHUDUFKLFDO PI



VSDUVLW\ LOQGXFLQJ ODVVR PL[HGHIIHFW YDULDWLR@ 7KH PR

REVHUYDWLRQ QOHWKBA BRERWDWQRRQ GLVWUMEHNILIRRHVXDWLRC

+LHUDUFKLFDO OL[HG ORGHO
2EVHUYDWLRQ /HYHO (TXDWLRQV

/HW EH WKH GHSHQGHQW YDULDEORHMRIL:1UQ WHEHNWVWH QWW Q IWKKH. C
LQGLYLGXDIO:DQWKH SURGXFW 7KHGHSHQGHQW YDULDEOH LV (
XQGHUO\LQJGDWD ,DPPRGHOLQJ 6SHFLILFWRO®DFXWRPHDES O
GHFLVLRQ WRUHYLHZ D UHMWRNX UDGW @Y \ERRWHIW B ERQV XPHU
SURGXFWDIWHU SURGXFW FRQVXPSWLRQ RUH[SHULHQFH
SHYLHZ '"HFIKW.B8RFLVLRQ BE\WR ®@HWLLGHZIDOS/D UWIVFXODU SURC

PRGHOOHGDV D %HUQRXZI0lgO RMIVWHIGHRRPB O\ , VSHFLILHG

yij  Bernoulli ( )
ORﬁ = (g5 09

ZKHUH WKH GHSH®QGHREW WY DULRDBEQHWQRX0OOL G LIVQVUWEXWLRQ Z
ORJLVWLF WUDQVIRUPDWLRQ RI WKLV PHDQ FRPHV IURP D IXQFV

TKHPHDQ IXQ¥WERLILHG DV

(s grs 3= iXj+ jZi+ Xy



7KLV PHDQ IXQFARIPFSRVHG R1 WKUHH $0 URD/S WK H HVUW KHS D U
LQGLYLGXDO VSHEF ILRIFVE8 K H HHUHQF X D QR HVR QA3 LSEDXUMH V
FDSWXUHV WKH UHVW D XUDRID V6 HFRiSMKNERVE W B EAF ¥ K R @ IDRMV
SDUW LQ WKHPHDQ IXQFWLRQ2DQG WKHRDEQ & Wb MW WK IR HM K
WKH VLPLODULW L HVEHWZ H W\ REXAREHHWUD OO GHFLVLRQ 7KH |
FDSWXULQJWKH OLQJXLVWLFi \DLQPG. O B \j UNDAKE SEDEQEDHRAS FAXKR/AIV R P H L
FRHIILFLHQW RI WKH FDSWVDXWIBYE &/HKW HITHFW RI VLPLODULWLHV ¢
ODQJXDJHDQG D UHVWDXUDQWV UHYLHZV RQ WKH FXVWRPHUT

7KH GHFLVLRQ WR UHYLHZ D UHVWDXUDQW LV D ELQDU\ YDU
FXVWRPHU GHFLGHG WR UHYLHZ D SDUWLFXODU UHVWDXUDQW L
FDSWXULQJWKHFXVWRPHUTVLQWHUHVW LQ YLVLWLQJDQG UH®
NQRZ ZKHWKHU WKH FXVWRPHU YLVLWHG WKH UHVWDXUDQW LQ
UHVWDXUDQWY UHYLHZHG E\D FXVWRPHU ZHUH YLVLWHG +RZH
DUH QRW REVHUYHG ,DVVXPHG WKDW D IRFDO FXVWRPHU LV DZ
PHWHUV RIDUHVWDXUDQW WKDW W, QHMKH Y/LH?\H UDPHFR.®IZ W G X BV
IHDVLEOH VHW RI UHVWDXUDQWY WKH FXVWRPHU FRXOG KDYH Y
WKUHVKROG FUHDWHVY DQ DYHUDJH DZDUHQHVV VHW Rl  UHVWI

5DWLQJ 'HFKMIWDQVLQJ JLY H QVR\ FHRAGIREVMWKH QXPEHU RI VW
EHWZHHQ RQHDQG ILYH , WUDQVIRUPHG WKH VWDU UDWLQJV JL
y; 2f0;1g ZKHUH ZDVJLYHQ WRUHVWDXUDQWYV WKDW REWDLQH:

JHUR RWKHUZLVH , WKHQ PRGHOOHG WKHQHZGHSHQGHQW YD

7KH GLVWDQFH ZDV PHDVXUHG E\LQSXWWLQJ WKH UHVWDXUDQWY DGGUH
ODWLWXGHIRUHDFKUHVWDXUDQWDQ FRPSXWLQJWKHGLVWDQFH
,QWKHH[SHULPHQW GLVFXVVHG LQ VHFWLRQ ,GLUHFWO\PHDVXUH FXVW



SRSXODWLRQ 'LVWULEXWLRQ

7RHVWLPDWH WKHLQGLYLGXDO VSHFLILFHIIHFWV FRWPHXPHG \
IURP D PXOWLYDULDWH QRUPDD @& \UMYISENWILR @ @ L VDIQ BHIRY D U

, IXUWKHU DVVXPHG WKDW WKH FRYDULDQFH PDWUL[IRU L¢
SDUDPHWHUV FRPH IURP B Giag(J RQD QO PMWEYE Dlag( ,::: )

ZKHUH .LVWKHGLPHQVLRQ RI WKHSDUDPHWHU VSDFH

SULRUV

,DVVXPHG WKDW WKH PHDQV RIWKHLQGLYLGXDCBQBHURGXFW
IURP D QRUPDO GLVWULEXWQORQYDIMRQFMIIDGGLWLRQ ,DVVXPH
( ,::: )DQG,::: ) FDPHIURPDKDOI &DXFK\GLVWULEXWLRQ ZLW

HTXDOWR DQG VFDOHSDUDPHWHUHTXDO WR

+LHUDUFKLFDO /DVVRORGHO

%HFDXVHRIWKHVWUXFWXUHRIWKHPHDQ IXQFWLRQ HYHU\WFE
PHDQ IXQFWLRQ LQWTX®MHIRD LQ WKH WH[W XVHG WR GHVFULEF
UHYLHXiH UNQLWH[W WKH UHZ LB QBU RUNLKMHHWLRL ODU LW\ EHWZHHQ
7KXV WKH QXPEHURIYDULDEOHV DQG SDUDPHWHUV WR EH HVW
GR]JHQVRUHYHQ KXQGUHGY PDNLQJWKHWUDGLWLRQDO KLHUTE
KDQGOH WKH ODUJH QXPEHU RI SRVVLEOH YDULDEOHV DQG NHH:
KHWHURJHQHLW\DFURVV FXVWRPHUV DQG UHVWDXUDQWYV , PR

LQGXFHVSDUVLW\LQ WKH VROXWDRQ! E &XWLHQITRYDIF\KHMLDH) O DV



VSDUVLWN\LQ WKH HVWLPDWHY ,PRGLILHG WKH SUDRGWYIGH VW L
SRSXODWLRQ PHDQ ILFHAORUKAWWULEXWLRQIRUERWK WKH LQ
PRGLILHG WKHVH SDUDPHWHUVYGLVWULEXWLRQIURP D QRUPD
PRGHO WR D VSDUVLW\ LOQGXFLQJ/DSODFHGLVWULEXWLRQ 7Kt
DVSDUVH VROXWLRQ¥APEODU WRLWKHFDQ FMR/HHQ E\GHULYLQJ
GLVWULEXWLRQ ORJ OLNHOLKRRG IXQFWLRQRIDPRGHO

JRUPDOO\ , VSHFQGRDNG

Laplace(0; EI )

Laplace(0; iI )

Laplace(0; iI );

ZKHUH; DUHVFDODUVIRUWKHUHJXODUL]DWLRQ VWUHQJWK W
FRPHIURPD QRUPDO GLVWULEXWLRQ Z IDVQIG PHID\DS HFWGL Y Bl O L DR
WKDW WKH VSHFLILFDWLRQ IRUWKH LQGLY;L,GXD® DHIX S DRGHGF

WKURXJKWKHLU PHDQ JIDQR&DO SDUDPHWHUYV

&EXVWRPHU &KDUDFWHULVWLFY 5HVWDXUDQW &
6LPLODULW\
7KHLQGHSHQGHQW YDULDEQH\KFW®PEH & 6 R DLM.D IALVHS 0L KQUWRRD MW

FKDUDFWHULWKIHYDDQBEOHV RILOQWHUHVWLQ WKLV UHVHDUF|

HITHFWYV



7KH FXVWRPHU FKDERBWBUQWWKHELVWULEXWLRQ RI SULFH
UHVWDXUDQWY SUHYLRXVO\UHYLHZHG E\WKHFXVWRPHUDQG V
SURYLGHV LQ SDVW UHYLHZV 6LPLOD{ ORRWKHD U B \\WW DRUWMDIML RK
WKH UHVW DK UDMODVOWDEH OH[LFDQ LWV SULFHUDQJH DQG LWV L
JLYHQ FRIQVXSMDHW UHYLHZV ,ifVHEWH G FWMWIRPMIUFY E\DYHUDJ
UDQJHV UHVWDXUDQWY W\SHV DQG VWDU UDWLQJV WKDW WKH |
PDWEFKLQJ ZLWK,UHF W OXHG QWRP WKHVH DYHUDJHV WKH FKDUDF
UHVWDXWBRWMVRPHIHZHG [ H¥ WDKK BRMH WRNHQ , JHQHUDWHG
FKDUDFWHULVWLFV

7R EDSWXUH WKH WH[WXDO YDULDEOHV ,LQFOXGHGLQ ERW
FKDUDFWHULVWLFV WKH WH[WXDO VXPPDULHV RI WKH GDWD 65
DQDO\WVHV,LQFOXGHG GLIIHUHQW VXPPDULHV RI WKH WH[W , X\
WKH FXVWRPHUYTV SDVW WH[WXDO UHYLRZW KHPORXSILEM M B H HR/F
WKH UHVWDXUDQW UHYLHZV DJDLQ H[FOXGLQJWKRVHPDGH E\
WKH ZULWLQJ VW\OH RI WKH FRQVXPHU DQG RI WKH UHVWDXUDQ
ZHOO WKH SHUVRQDOLW\WUDLWV DQG DJH DV UHIOHFWHG E\ WK
UHYLHZHUV DV UHIOHFWHG E\WKHLU UHYLHZV

7R FDSWXUH WKH OLQJXLVWLF VLPLODULW\EHWZHHQ EXVW
UHVWDXUDQW DQG WKH FXVWRPHU , FRPSXWHG D YHFWRU RI Wk

ZRUGV WKDW DSSHDUHG RQ WKH UHVWDXUDQW UHYLHZHU S

UHVWDXUDQWDQG WKHIRFDO UHYLHZHU UHVSHFWLYHO\

"KHQHYDOXDWLQJZKHWKHU , VKRXOGUHFRPPHQGD SURVSHFWLYHUHVWLI
WLYHUHVWDXUDQW IURP WKHFRQVXPHUV FKDUDFWHULVWLFV LILQGHHG KH



TR TXDQWLI\WKHOLQJXLVWLFVLPLODULW\ RUPDWFKLQJ
WKHZRUG FR RFFXUUHQFHDQDO\VLV , FUHDWHG DDNDULDD QW RI
*ROGEHUJ 0DQLDQ ORUHWSHFLILFDOO\ ,GHILQHG WKH VLPLO
FXVWRPHUDQG D SURGXFWDV WKHFRPSOHPHQW RI WKH -HQVH(
ZKHUH WKH -6' FDSWXUHV D VI\IPPHWULF PHDVXUH RIGLVVLPLOD!
GLVWULEXWLRQV 7KXV VXEWUDFWLQJRQHIURP WKLV GLVVLP|I

ORUH IRUPDOO\
Similarity =1 JSD(Z ji X,);
ZKHUH WKH -6'LV WKH GLYHUJHQFH EHW ZZi B QWIK\HGNHAR GH.E WU L |

. 1 . 1 .
JSD(ZuJXn=:§KL(ZuJM)+ EKL(XHHW)

Zi LV WKHYHFWRU RIVWDQGDUG L | HRSI FOKHDQUBONRBMA 19 U IHW WM ORWLIR U VW K

VWDQGDUGL]HG FKDUD F\R Y RVRN ORMIBAIKZ HA/XY) DRLUND [N

LVWKH . XOOEDFN /HLEONWEMYHUJHQFH EHWZHHQ

o X V()
KL(ViiM)= " V() ORI
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ZKHUHYV DQ HOHPHQW L QKWHKMERYAF &/ IRYUH U J H Q F H $1D W\RHEVHW K H

ERXQGHG EHWZHHQ DQG 7TKH-6"6 WDWLVWLFV PDWFKLQJ FUL

Culturalfit = log(JSD(Z; jj Xj))



VLPLODULW\UHODWLYH WRQN K & H6/0HWE RWH WWPHDNVXUHY WKH VLI
EHWZHHQ WZR GLVWULEXWLRQV DV RSSRVHG WR PHUHO\ WKH S
LQGLYLGXDO SURSRUWLRQV

'XHWR WKH IDEFW WKDW -6' PHD VX UHYRVE B IGQ I/ W\DEXAMNH \E X
QRW D VXLWDEOH PHDVXUH WR PHDVXUH WKH GLVWDQFH EHWZH
WKH PDSSLQJIRUHDFK ZRUG LV LQ WKHUHDO GLPHQVLRQDO VS
, TXDQWLI\WKH OLQJXLVWLF VLRLORGLOV HWWE&MQKEPMERQEXP H |

HPEHGGLQJVSDFH XVLQJWKHFRVLQH VLPLODULW\PHDVXUH

Zi X,

similarity = ————
y NZi I Xl

, QWKHFXUUHQW UHVHDUFK , FRPSXWHG WKH VLPLODULW\

2WRS ZRUGV WRSLFV DQG RQ WKH YWSWIOFHNDOIHIG L QHRGBGMHW U R §
W\SH

(VWLPDWLRQ

2YHUDOO WKHMRLQW OLNHOLKRRGLVJLYHQ E\

Pli: v is 5 5 5 5 oXzZ)s= P(ii i i PG 3 IPCi) 5 )
i

P()P( )P( )P( )P( IP(y):

, UHSHDWHG WKLY DQDO\VLVY ZLWK DOWHUQDWLYH VLPLODULW\ PHDVXUH
VLPLODUUHVXOW



, XVHG %D\HVLDQ +DPLOWR Q LDIRU0R QMHEDU ORI 3 G& HWR Q

1HDO 2WRHVWLPDWH WKHPRGHO 7KLV HVWLPDWLRQ WHF]
FRPPRQO\DVVRFLDWHG ZLWK SRSXODU %D\HVLDQ LQIHUHQFH D
OHWURSROLV +DVWLQJV VDPSOHU $YRLGLQJWKHVHUDQGRP ZI
DOJRULWKP ,XVHG WKH 1R 8 7 XU QRSIDPISQ@ HUH (1B DE)
LPSOHPHQWH@DQ 3 €6MWDQ HIKB1876 DOJRULWKP DOORZV WKH |
FRQYHUJHPRUH TXLFNO\ DVLW UHGXFHV WKHDPRXQW RI WXQL

7RIXUWKHU UHGXFH PRGHO UXQQLQJWLPH , VWDUW WKH +!
3RVWHULRUL 0 $ 3 HVWLPDWHV 'XHWR WKH ODUJHGLPHQVLR
DPRXQW RI ORFDO RSWLPDO VROXWLRQV 7RLQFUHDVH WKH OL!
WKUHH SDUDOOHO PRGHOV ZLWK DQG LWHUDWLRQ

XVHG DVEXUQ LQV DQG,DVVHVVHG FRQYHUJHQFHEDVHG RQ W

$QDO\WLVDQG5HVXOWYV

, SHUIRUPHG WKUHH VHSDUDWHDQDO\VHV WR H[SORUH ZKHWKH
LPSURYH SURGXFWUHFRPPHQGDWLRQ ,QWKHILUVWDQDO\VLYV
KHOSV SUHGLFW WKH GHFLVLRQ WR UHYLHZDQG WKHUHYLHZYV
VLPLODULW\RU PDWFKLQJYDULDEOHY ,Q WKHVHFRQGDQDO\V
SRVLWLYHUHYLHZV GLITHUVIURP VLPLODULW\RQ QHIJDWLYH UF
UHVWDXUDQWY EHPDWFKHG EDVHG RQO\RQ FRQVXPHUVYIDQGV
RQQHIJDWLYHUHYLHZV" WLVUHDVRQDEOH WRDVVXPH WKDW R

VKRXOG PDWWHU )LQDOO\ LQWKHWKLUGDQDO\VLV ,LQYHVW]



LPSOLHG UHYLHZHU FKDUDFWHULVWLFV DUH SDUWLFXODUO\ SU
DQG WKHUHVWDXUDQW , XVHG WKH/LQJXLVWLF ,QTXLU\:RUG &
ZKLFKJURXS RIZRUGV H[HUW WKH PRVW LQIOXHQFH RQ WKH SUF
SUHYLRXVILQGLQJV OLQNLQJWKH/,:& WR MKHJ %L HWMWYHSHUVRC
LQYHVWLIJDWHG ZKHWKHU PDWFKLQJRQ SHUVRQDOLW\WUDLW\

UHVWDXUDQWYV

SHVXOWYV

&DQ /60 +HOS WR 3UHGLFW5HVWDXUDQW B3UHIHUHQFHV"

, QWKLVDQDO\VLV, HVWLPDWHG WKH KLHUDUFKLWIRO %DHHV LD Q
/I 60LVFDSWXUHG E\WKHRQHPLQXV -6'VLPIROUDWKWYRHGYV XUH LC
RFFXUUHQFHDQDO\VLV )RUWKHZRUGHPEHGGLQJMK@GEHDO\VLYV /6
VLPLODULWN\LQFOXGHV WKHVLPLODULW\EHWZHHQ WKH ZRUG G
LOQWKHFRQVXPHUYYVUHYLHZVDQGLQWKHUHVWDXUDQWITV UHY
VLPLODULW\LV GRQH XVLQJWKHDYHUDJHZRUG UHSUHVHQWDMW
UHVWDXUDQWYV UHYLHZV H[FOXGLQJVWRS ZRUGV

JRUHDFK RIWKHWZR GHSHQGHQW YDULDEOHYVY WKHGHFLVL
GHFLVLRQ ,FRPSDUHG WZR YHUVLRDWV BDWHK 8 IPQ HHRRIGIHIOFAK P IRK
FROQWDLQV WKHFRQVXPHUDQG UHVWDXUDQW FKDUDFWHULVWL
PRGHO GHILQHG LOLW K R XWW RUK HDWQKDWPKH | XOO PRGHO ZKLFK EXL
EDVHOLQHPRGHO E\DGGLQJWKHPDWFKLQJYDULDEOHYV , FRPS

PRGHOLQWHUPVRILQ VDPSOHILW XVLQJWKH :DWDQDEH $NDL



$GGLWLRQDOO\ ,HI[DPLQHG WKHRXW RI VDPSOH SUHGLFW
FRPSDULQJWKHWZR PRGHOV RQKROG RXWGDWD 6SHFLILFDOC
LOQGLYLGXDO OHYHOLQWR D * WUDLQLQIJDQG WHVW VHWYV
XVHG WKHDUHD XQGHU WKHFXUYH $8& RIWKHUHFHLYHU RSHL
HYDOXDWLRQ FULWHULD )RUWKHUHYLHZUDWLQJV , XVHG WKl
WKHSUHGLFWHG DQG DFWXDO UDWLQJ )XUWKHUPRUH , FRPSX'
WKH SUHGLFWHG DQG WKHDFWXDO YDOXHVIRUERWKGHSHQGH
'"HFLVLRQ WR SHYLHZ

7TKHUHVXOWYV RI WKHHIITHFW RITUHVWDXUDQWYV FKDUDFWH
DUHDV H[SHFWHG WKHKLJKHU WKHDYHUDJH VWDU UDWLQJRII
UHYLHZ LW S5HVWDXUDQWV LQ WKHPLG WRKLIJKSULFHUDQJH L
UHYLHZHG 6HH/PPESIHQGL[IRUWKHIXOO UHVXOWYV

ORUH SHUWLQHQW P\ ZRUN LV WKHHIIHFW RI WKH VLPLODUL
WKHFRQVXPHUDQG WKHUHYLHZV Bl SAK HKWDH\RAWSIRA/WDXOND WHE 7D
PDWFKLQJ YDULDEOHV DUH SRVLWLYHDQG VLIJQLILFDQW DW WK
KDYLQJ WKHVWURQJHVWHIITHFWRQ WKH&HFLVLRQ WRAUHYLHZ
IROORZHG E\UHVWDXUDQW SULRK VALPLODUL@&\ IROORZHG E\ P\
YDULDEOHVRILQWHUHVW WRS ZRWRGVY¥LPLODUGWDQG WRSLF
VLPLODULW\ &, > @ 7KXV RQDYHUDJH WKHFORVHL
ODQJXDJHLVWRUHYLHZVIRUDJLYHQUHVWDXUDQW WKHPRUF
UHVWDXUDQW )LQDOO\ ,IRXQG SRVLWLYHDQG VLI&QLILFDQW H
> @ DQG VWDUV VLPLGQUBW\ @

7KHZRUG HPEHGGLQJDQDO\VLV ZLWK FRVLQH VLPLODULW\



7TDEOH (IITHFW RIVLPLODULW\RQ WKHGHFLVLRQ WR 1

D:RUG 2FFXUUHQFH $SSURDFK

O9DULDEOHYV OHDQ 6 '

6LPLODULW\5HVWDXUDQW 7\SH
6LPLODULW\3ULFH
6LPLODULW\7RS ZRUG
6LPLODULW\ 7RSLFV
6LPLODULW\*HQGHU
6LPLODULW\6WDUYV

E:RUG (PEHGGLQJ $SSURDFK

9DULDEOHYV OHDQ 6'

6LPLODULW\5HVWDXUDQW W\SH
6LPLODULW\3ULFH
6LPLODULW\7RS :RUG
6LPLODULW\ 7RSLFV
6LPLODULW\*HQGHU
6LPLODULW\6WDUYV

FDQEHVHHEIMWROPN LV DOO WKHVLPLODULWA\PHDVXUHV DUH SRV
TDE®DHQ WKHDSSHQGL[IRUHPEHGGLQJUHVXOWV RQ WKH GHFL\
,(QWHUPVRILQ DQG RXW RI VDPSOHILW WKHIXOO PRGHO .
VLPLODULW\ LPSURYHG ERWKWKHLQ VDPSOHILWLQ WHUPV RI:
EDVHOLQH PRGHO IRUWKHZRUGRFFXUUHQFHDQG ZRUG HPEHG
YV $,& YV DVZHOODV WKH RXW RI VDPSOH
WHUPV RIFRUUHODWLRQ YV DQG $8& YV
SDWLQJYV '"HFLVLRQ
JRUWKHFRQVXPHUYV UDWLQJGHFLVLRQ ,WUDQVIRUPHG W
DFXVWRPHULQWRDGXPP\YDULDEOH ZKHUH WKHGXPP\YDULD

DQG RWKHUZLVH ,SURFHHGHG WR UH HVWLPDWH WKHELQDU



7TDEOH(I/THFW RIVLPLODULW\RQUDWLQJY GHFLVLEF

D:RUG 2FFXUUHQFH $SSURDFK

OHDQ 6

6LPLODULW\ 7\SH
6LPLODULW\3ULFH
6LPLODULW\:RUGV
6LPLODULW\ 7RSLFV
6LPLODULW\*HQGHU

E:RUG (PEHGGLQJ$SSURDFK

9DULDEOHVOHDQ 6'

6LPLODULW\ 7\SH
6LPLODULW\3ULFH
6LPLODULW)\ :RUGYV
6LPLODULW\ 7RSLFV
6LPLODULW\*HQGHU

(TXDW L RNQR/

7TKHUHVXOWYVY LQGLFDWH WKDW DGGLQJRMRKGFHMEBALRD/UHLIGN \ Y
WKHLQ VDPSOH ILWLQ WHUPV RI:$,&IRUERWK WKHZRUG RFFXI
DSSURDFK YV YV 7TKHHIITHFW RIDOO WKH VLPL
UDWLQJVFRUHV ZHUH ED QHGW D IE I@6ADHE IOKHD O U H%XR0 W § HQIEQ H
$V, GHPRQVWUDWH ODWHU WKHVHPL[HG UHVXOWYVY VWHP IURP |
UHYLHZV

7TKHVLIQLILFDQW HIIHFW RI WKH VLPLODULW\PHDVXUHV RQ
LQVLIQLILFDQW HIITHFW RIWKHUHYLHZVLPLODULW\YDULDEOH)
UHYLHZ VLPLODULW\LVLPSRUWDQWLQ WKHGHFLVLRQ WR DWW
FXVWRPHU KDV YLVLWHG WKHUHVWDXUDQWDQG H[SHULHQFHG

GRHV QRW SOD\D VLIJQLILFDQWUROH )RUH[DPSOH HYHQ LI WK



UHYLHZV IRUWKHUHVWDXUDQWDUH FORVHWRHDFKRWKHU LI
UHVWDXUDQW 2VXFKDV WKHIRRGEHLQJVHUYHG FROG RUUHFH
LQDOHVV WKDQ VWHOODUUDWLQJ

2YHUDOO WKHVH SDWWHUQV VXJIJHVW WKDW WKH VLPLODU
UHYLHZ RUYLVLW DUHVWDXUDQW EXW RQO\PRGHVWO\SUHGL

JLYHWR WKDW UHVWDXUDQW

SHYLHZ 7\SH $V\PPHWU\

$UIJXDEO\ WKH VLPLODULW\EHWZHHQ RQHYTV SUHIHUHQFHV DQC
ZULWLQJ DQG SUHIHUHQFHV WRZDUGV WKH WDUJHW SURGXFW
FXVWRPHUV VKRXOG RQO\EHDIIHFWHG E\WKH SRVLWLYH UHYL
7KDW LV IRUWKHIRFDO FRQVXPHU WR CULRMWSM KM/ I\R RD DQUGH & RADL
DQG PD\EHHYHQ H[SHFW QHJDWLYH VLPLODULW\WRFRQVXPH!
QHJDWLYH H[SHULHQFH

$FFRUGLQJO\ LQ WKLV DQDO\VLY WRVHSDUDWH WKH PDWF
PRGLILHG WKH KLHUDUFKLFDO % E\H\QDOXBRGH @ H O U B W LVRL@ L
IRUVLPLODULW\EHWZHHQ SRVLWLYH PRUH WKDQ IRXU VWDUV F

WKDQ IRXUVWDUV LQDILYHSRLQW VFDDWUWIRGYRHAXYYV ,PRGLILH
ijlow;

Civ gy = iXp+ 5 Xi+ highXijg + 1owX

ZKHY¢d FDSWXUH WKH VLPLODULW\EHWZHHQ D SURVSHFWLYH FF

VWDUUDWLQJVRQD SRLQWVFDOH DQG WKH KLJKO\ UDWHG U



H[SUHVVHG E\ RWKH W ,FRDYWRHHV DIQMHVLPLODULW\ EHWZHHQ O
LV UHYLHZV ZLWK WKUHH RU IHZHU VWDUYV
5HVXOWY GHFLVLRQ WR UHYLHZ DV\PPHWU\

7DEOHVHH 7REIOHSSSHQGL[IRUIXOO PRGHO SUHVHQWYV WK
DVI\PPHWULF VLPLODR QWAKH/ @HPDWW.IRY WR UHYLHZ $V H[SHFWH
RQ WKH KLJKO\UDWH UHYLHZV REWDLQHG E\WKH UHVWDXUDQW
ELJJHVW HIIHFW VL]H ZDV REVHUYHG IRU WKH KLJKO\ UDWHG UH

&, > @ IROORZHG FORVHO\E\WKHVLPLODULW\

UHVWDXUDQW W\SH&, > @ )RUP\YDULDEOHV RILQWHU
VLPLODULW\PHDVXUHRIWRSLFVDQG WRS ZRUGV H[SUHVVHG R
SRVLWLYHDQG VLIQLILED QW @ > @

,QWHUHVWLQJO\ IRUQHJIJDWLYHUHYLHZV ,REWDLQHG PL[t
VLIJQLILFDQW HIIHFWV IRUORZO\ UDWHG UHVWDXUDQW FKDUDF
ZHDNHU HIITHEFWV LQ PDJQLWXGH IRUWKH RWKHU UHVWDXUDQW |
JHQGHU 7KDW LV FRQVXPHUV DUHOHVVDIIHFWHG E\VLPLODUL
WR DQG WKH QHIJDWLYH UHYLHZV RI WKH UHVWDXUDQWYV WKDQ I
QHJDW LLYHWD Q@V LIPADDPW LW\ HITHF W&, > @

7KHVH UHVXOWVY ZHUH FRQILUPHG E\ WKH ZRBEBHPEHGGLQJ
7DEPMQ DSSHQGL[IRUIXOO UHVXOW
5HVXOWYVY 5DWLQJV 6FRUH $V\PPHWU\

7DEOHBUHVHQWY WKH HITHFW RI WKH DV\PRPHW K H FEV QPIUQ D U
UDWLQJGHFLVLRQ ,IRXQG WKDW PDWFKLQJRQ WKH KLJKO\ UD\

UHVXOWV IRUWRS ZRUGV DQ&,JFHQGHU @ &, >



7TDEOH(IITHFW RIDV\PPHWU\ VLPLODULW\RQ GHFLVLRQ

D:RUG 2FFXUUHQFH $SSURDFK

OHDQ 6

SHVWDXUDQWYV 7\SH +LJK6LPLODULW\
SHVWDXUDQWYV 7\SH/RZ6LPLODULW\
SBULFH +LJK6LPLODULW\

SBULFH/RZ 6LPLODULW\

7RS :RUGV +LJK 6LPLODULW\

7TRS :RUGV /RZ6LPLODULW\

7TRSLFV +LJK6LPLODULW\
7TRSLFV/RZ6LPLODULW)\

6WDUV +LJK6LPLODULW)\

6WDUV /RZ6LPLODULW\

*HQGHU +LJK 6LPLODULW\

*HQGHU ORZ 6LPLODULW\

E:RUG (PEHGGLQJ$SSURDFK

YDULDEOHYV PHDQ VG

SHVWDXUDQWYV 7\SH +LJK6LPLODULW\
SHVWDXUDQWYV 7\SH/RZ6LPLODULW\
BULFH +LJK6LPLODULW\

BULFH/RZ 6LPLODULW\

7RS :RUGV +LJK 6LPLODULW\
7TRS:RUGV /RZ6LPLODULW\

7TRSLFV +LJK6LPLODULW\
7TRSLFV/RZ6LPLODULW\

6WDUV +LJK6LPLODULW)\

6WDUV /RZ6LPLODULW\

*HQGHU +LJK6LPLODULW\

*HQGHU ORZ 6LPLODULW\




7TDEOH(IITHFW RIDV\PPHWU\ VLPLODULW\RQUDWLQJ C

D:RUG 2FFXUUHQFH $SSURDFK

OHDQ 6

SHVWDXUDQWYV 7\SH6LPLODULW\
SULFHG6LPLODULW\

7TRS :RUGV +LJK 6LPLODULW\

7TRS :RUGV /RZ6LPLODULW\
7TRSLFV +LJK6LPLODULW\
7TRSLFV/RZ6LPLODULW)\

*HQGHU +LJK6LPLODULW)\
*HQGHU /RZ6LPLODULW\

E:RUG (PEHGGLQJ$SSURDFK

OHDQ &'

7\SHG6LPLODULW\
SBULFHG6LPLODULW\

7TRS :RUGV +LJK 6LPLODULW\
7TRS:RUGV /RZVLPLODULW\
7TRSLFV +LJK VLPLODULW\
7TRSLFV/RZ6LPLODULW\
*HQGHU +LJK 6LPLODULW\
*HQGHU /RZ6LPLODULW\




@ 2Q WKHKDQG PDWFKLQJRQ WKHWRSLFV H[SUHVVHG LQ
ZHUH IRXQG WR E ) QMLIMW LLYAHD DOVG

)RUWKHORZUDWHG UHYLHZV UHVWDXUDQW FKDUDFWHULYV
IRXQG D QHIJDWLYHDQG VLJQLILFDQW HIIHEFW LQ VLPLODULW\ 7
UHVWDXUDQWYV IRUZKLFK WKHUH LV D ZULWLQJ VW\OH PDWFK Z1
DQG GLG QRW OLNH LW

7KHVH UHVXOWVY ZHUH DOVR FRQILUPHG E\WKH HPEHGGLQJ
7DEOHE 6HH DSSHQGW[RUDKOB® UHVXOW

,Q VXP WKHDERYH SDWWHUQ RIUHVXOWS®RXUIWNWWYV WKDW
FRPSDUHG WR QHJDWLYH UHYLHZV EHWZHHQD FRQVXPHUfV ZU
FRQVXPHUVRIDJLYHQUHVWDXUDQW IRUPV D VWURQJHU SUHGL
+RZHYHU WKLVLQWHUSUHWDWLRQLY QRW ZLWKRXW FDYHDW \
DUHPRUH SRVLWLYHUHYLHZV WKDQ QHJDWLYHUHYLHZV RQ WK

1RZ WKDW , KDYHHVWDEOLVKHG WKDW WKH /60 EHWZHHQ W|
UHVWDXUDQW FDQ KHOS WR SUHGLFW WKH GHFLVLRQ WR UHYLH
GDWD WR H[SORUH ZKLFK VSHFLILFDVSHFWV RI WKH ODQJXDJH |

UHSRUWHG HDUOLHU

$VSHFWV RI WKH :ULWLQJWKDW 3UHGLFW 5HV WL
"ULWLQJ 6W\OH %DVHG RQ WKH /,:& GLFWLRQDU\

TR H[SORUH WKH ZULWLQJ VW\OHDQGDVSHFWV RIODQJXDJH WK

ORRNHG DW WKH /LQJXLVWLF ,QTXLU\ DQ/® RAUFGLER X3QGW D H &N G |



7TKH/,:& GLFWLRQDU\JURXSV DOPRVW ZRUGV LQWR Ol
PHDQLQJIXO FDWHJRULHYV LQFOXGLQJ YHUEHWHQXHWRSODVW SU
KH VKH VRFLDO ZRUGYV SRVLWLYHHPRWLRQV DQG QHJDWLYH
VHYHUDO VXE GLFWLRQDULHYV

, ILUVW FRQYHUWHG WKHUDZ WH[WRIUHYLHZVLQWR QXPE'F
EHORQJWRHDFK/,:& GLFWLRQDU\LQ WKHUHYLHZV RIHDFK FRQ
VXPRIZRUG RFFXUUHQFHDFURVV GLFWLRQDULHV IRU WKH FRQ'

/60 VFRUHD|DOHV HWGHILQHG DV D VLPLODULW\VFRUHIRU HDFK

j func, #unc; |
LSM =1=
fune Ffunc, + func, + 0:001

, XVHG LQ WKLV DQDO\VLVY WKH/60VFRUHUDWKHU WKDQ WK
EHFDXVHKHUH ,DQDO\|]HG WKH VLPLODULW\EHWZHHQ RQH YDUI
UDWKHU WKDQ WKHGLVWULEXWLRQRIDYHFWRURIYDULDEOHYV
WRJIJHWKHU

%HFDXVHRIWKHUHODWLYHO\ODUJH QXPEHU RIGLFWLRQD
DVVRPHPXOWLFROOLQHDULW\EHWZHHQ GLFWLRQDULHV , FDC
WKH KLHUDUFKLFDO %D\HVLDQ PRGHOVRHRIN YHG H QL O XC5/% URQF k
PLWLIDWH WKH SUREOHP )LUVW ,JURXSHG WKHGLFWLRQDULH
/[,:& UHFRPPHQGHG VWUXFWXUHDQG HVWLPDWHG WKHPRGHO ZI
WLPH 6HFRQG ,HVWLPDWHG VHSDUDWH PRGHOV ZLWK RQH/,:&

HODVWLFLWLHV RIWKHGLFWLRQDU\/60 WHUP WR FRPSDUH WKH
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