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Abstract

In ther desaiptions, g/ewitnesses often refer to a culprit’s distinctive facial features. But in a
policelineup, to €ed the only member with thedistinctive feadureis bah unfar to the
suspetand povides thepolice with no futherinformation. To providenformation overand
abovethe pesence of thedisinctive fedure, the dstinctive feaure shoud either bereplicaed
aaoss bils or onceded on the taget. In the pesent expeaimernts, replicaion poduecd more
correct identifications n tage-present lineups-without nareasingthe incorred
identification offoils in target-absent Ine ups- than did oncedment. This patten —and only

this patten- is predicted by the tybrid-simil arity model ofrecognition.



Creating Fair Lineups forSuspets with Digtinctive Fedures

Imagine thatyou withessa @ime and the culprit has an d@viousmaiking on his
forehead. You would prdyably fed confident tha you could easily identify the alprit from a
lineup & a laertime.Imagine now thd, usig your desaiption, the policearrest an innccent
man wth asimilar making on hisforehead. They present you with a photdineup in which
only oneperson ha a making similar to theoneyou hold n your memory. Would you
identify the innoent supect as theactual pepetrator?

Eyewitnessreseach shavs thd erant identifications aie morelikely to oaur when
an innocat supect matches the gewitnesss desaiption of theculprit, yet the ils donot.
Put anothe way, an innacent supect who sandsout in alineup islikely to befasely
identified as the alprit (Wells et &, 1998).In simultaneus Ineups vinere lineup membes
are presentedall together, eyewitnesss tend to ompate the lineup mmbe's to ed othe
and then sked the person who mostlosely resembles the alprit (i.e., arelative judgement
strategy, Wells, 1984; Wdls et &, 1998).In cases whae the suspd standsout hen, the
eyewitness willdispropotionaely focus on he suspe¢ and thesuspet will havea higher
probability of being selected tha any otherlineup membe.

Thequestion that immedidely arises ishow @n we ensue that eery lineup membe
—includingan inno@nt supect with adistinctive feaure- will have an equal chance of bang
sdected?Thepolice typicdly use oneof two techniques to ovazome his issue. @e
technique is to replicate the suspect’s distinctive feature across lineup members (replication)
and the otheis to coned the area of the disinctive feaure on the &ceof every lineup
membe including the suspet (concealment). Both tediniques asue that the suspe does
not sand out beause @ his distinctive feaure. Althoudh police officers employ these
procedures daily and 34% of lineups n Endand and Wales ae digitally manipulaté in these

ways beause thesuspets haw disinctive feaures (P. Birton, West Yorksire Police,



persond communcaion, November3, 2008) to aur knowledge there is noempirical

resaarch on theeffeds of @ther technique on iéntification accuracy. Curently, there is no
standad regulation for using one technique ove theotheramongst UK a US polce forces.
Rather, the policeofficer responsble for eat case decides howto constrgt the lineup that
will bepresented to gewitnesses. According to Wogalter, Malpass, and McQuiston’s (2004)
survey (including nonmutually exclusive items) of220 jurisdctions n the US, 77%of pdice
officersreported replicaing the maks aaossfoils, 23%reported adding similar maiks to the
foils, and 18%had tried to conaed the areaof themarikings. Surprisingly, 30% answeed that
they donothing about dstinctive feaures.

Both replicaion and oncedment make the identification task morelifficult for
eyewitnessas. Byewitneses mus rey sokly on threir memory of othe speific faaal features.
But which tehnique al ows the policeto exract moreinformation fom the eyewitness’s
memolk and theefore improve identification peformance?

Nosofsky and Zaki’s (2003) Hybrid-Similarity (HS) mode of recognition predicts
better paformarce unde replicaion than undeconcedment. TheHS nodd is a gneral
model ofthe dfeds of dstinctive feaures onrecognition memory, and ha been goplied to
facerecognition (Kngpp, Nosokky, & Busegy, 20®), thusit is most slited b modellng these
effeds. To decide whether they have sea a paticular facebefore, participants assess the
face’s familiarity, and this familiarity will deeminethe pobability that the facewill be
sdected.In the HS nodd, familiarity is defnedas the &erage similarity between a test fae
and thesum d the faces seen duiing the stug phase (heredter, theexemplars). Similarity
between two faces isajoint fundion oftheir distance in a lage multidimensioral spae (after
Nosokky, 1986 and thecountsof thenumberof shared and unstered, disrete features (after
Tversky, 1997) So two faces will besimilar if they are near one anotherin the facespae,

havemary disciete feaures (eg., ars) in comnon, and few unstared discrete features.



Unde replication and urder concedment, thetarget facewill be on average, more
similar to theexemplars than will afoil. This s beause thaarget matches the exemplar
formed when the target was first encountered (hereafter, thetarget exemplar). Therefore, for
both edniques, &miliarity of thetarget is higher than Bmiliarity of the foils. However,
having feaures replicaed across bils betveen sudy and test exaggeratesthis difference in
familiarity beween the trget and thefoils. Specifically, in the HS nodd, the comnon
distinctive feaure provides amultiplicaive boostin the simil arity between the taget and the
target exemplar and dso provides amultiplicaive boostin the simil arity between the bils
and the taget exemplar. Thus he absolte diference beaween the sinil arities of the taget
and the bils isincreased. Convesdy, having distinctive fedures corceded beween sudy
and test atteuaes thedifferencein familiarity beween the taget and thefoils. S, when
thesefamiliarities ae combined with the genera familiarity to ather, badkgroundfaces, the
target:foil familiarity ratio is higher for replicaion thanfor concedment. In sunmauy,
replication shoull increasethe diference in familiarity beween the trget and the bils,
whereas cortedment shaild reduce this difference TheHS nodd, therefore, mug predict
better paformarce unde replicaion than undeconcedment in target-present (TP)lineups.

In two expearimens wecompaked replicaion to ®ncedment. Duiing thestudy phase
paticipants viewed a seres of faces, a smk proportion of which hal adisinctive feaure.
During the test phaea series of sixperson lineug was presented. Experimert 1 usd only
TP lineups and paticipants wee forced to slect aface Expeimert 2 induded taget-absent
(TA) lineupsand participants wee allowed to meke ano-identification desision.

Stimuli
The stimuli were developed especaly for this stidy using the faces d 140 inmates
from Florida’s Department-of-Corrections wdsite. Theseleted inmate were 24 yeas old,

had short, biown har, brown eyes, netral expressions and wae wearing the Departmert of



Corrections’ uniform. Inmates were looking directly towards the camera. The photos showed
only inmates’ head and neck and were taken against a uniform grey background. None of the
inmates wore glasses and we removedall fagal hair, bruises, sars, blemishes moles, or
otheridentifiers usirg AdobePhotosop CS2. We randomly seleted 60 fces anddigitaly
added adistinctive fedure to eah face using Photoshop. Rgure 1illustrates eah disinctive
feature type (a bruise atattoo, apiercing, fagal hair, a sar or a mole).

Prior to conduting the experimerts, 30indepadent judges rated the distndiveness,
attractivenessand degree of emotional aousa elicited by the 200 faces (80faces always in
non-distinctive form, plus 60 fa&es in loth distinctive and nondistinctive forms). We
meaural disinctivenessand dtractiveness on 9point Likert sc@les where 1 indicated ‘not at
all’ and 9 indicated ‘very’. To mesure emotiond arousa we usd the SeHAssessnent
Manikin scde (Bradley & Lang, 19949.

Of the 80 &ces that neer gopeared with distinctive feaures, weexcluded 4 outkers
on the dignctiveness scke. O the 60 faces ugd in boh forms weexcluded 6 outlers on he
distinctiveness scée. We aso excluded 2 br which thee was no dfference in distindiveness
before versus dter theaddition of thedistinctive feaure There were no sweh outlers on he
otherscdes.

Experiment 1
Method

Participants. We reauited 110 stidents M = 25.5yeas, SD = 6.3, 45%female from
the University of Warwick and they paticipated voluntarily or recaved £2. Participants wee
presented with both Ineup tediniques in a whin-participants desgn.

Procedure. In the study phase paticipants wee informed thathey would view 32
faces drawn randomly from the stimulus set, ad would subsequsly be tested on thie

memol of thesefaces. Participants wee asked to view each face carefully. Of these32 study



faces, 6randomly sdected faces hed disinctive feaures (oneof eadch type) and gppeared as
targets in the tst phaseTheremaining 26 faces of the stug phaseappeaed without
distinctive feaures and were not £en agan. The 32 study faces were presented in endom
order. Each facestimuluswas displayed in the centre of the seceen for 2 s.

In the est phasewhich followed a5-minute aagram-solvingfiller task, @rticipants
completed alineup-identification task. Rrticipants viewed aseies of six6-person lineups
ard were required to indicae, for each lineup, which one lineup membethey saw in the
study phaseby clicking on it with the mous; they did nothave the option of not rgponding.
They were instructed tha a peson pevioudy seen might havea different gppearance at test
and that theitask was torecognize the peson pevioudy sea, not heexad phobgraph.
Threeof the lineupsapplied replicaion (Figure 2a) and three applied concedment (Figure
2b). Thefive fillers foread lineup weae new, unseen faces randoml drawn from the
stimulus set. ineupswere displayed in two rows of three photoseach (Figure?2). The
placement ofthe &rget in each lineup was randomfor each paticipant. Thesix lineups wee
presented in arandom oder for ead participant. There was no tme limit for their decision
and o feedbadk was provided. Thedurdion ofthe experimert was appoximately 10
minutes.

Results
Figure 3 shows the partion of mrred and inorrect seletionsunde replication
versusunde concedment. Participants wee significantly more likely to correctly select the
suspetwhen disinctive features wee replicaed aaoss bils raher than coneeded on tle
target, t(109)=5.32,p <.001,prep = .99,r = .45.
Expeimert 2
Experiment 2 replicaed Expeaiment 1 and gtendedthe design to indude TA lineups.

The design was a 2 (lineup tednique: eplicaion, mncedment) x 2 (taget presence: present,



absent)within-participants desi@. In TA lineupsall six foils ar, on average, equdly familiar
unde replicaion and urder concedment (becaise noneof them matches exadly any of the
exemplars), so heHS nodd predicts no differencein identification accuracy beween the
two conditions.
Method

Participants. Eighty-five psychology studentsl = 20yeas, SD = 3.0, 744 femalg
paticipated for course credit.

Procedure. The proedure was identtd to Experiment 1, with wo modifications.
First, in the test phasepaticipants viewed 12 lineups nsteal of 6 hdf were TP and hdf
were TA. Second, if participants recognised noe of the faces in thelineup, they were
instructed to click on a “none” button below the lineup. TP and TA lineups were randomly
intermixed.
Results

Figure 4 shows the partion of crred and incarect responsesinde replication and
unde concedment. In TP lineups,paticipants wee more accurate a identifying the suspet
when disinctive feaures were replicated across bils raherthan onceded, t(84) =5.02,p <
.001, prep = .99,r = .48, eplicaing the esults of Experimert 1. Also, e proportion of errors
that wee foil identifications (etherthan noidentifications) was higher under replicaion,
t(84)=2.74,p < .01,prep = .97,r =.29.In TA lineups accuracy did notdiffer between
concedment andreplicaion: A similar proportion of paticipants ncorrectly sdected an
innocent foil.

In sum ourresults suggst that replication isbetter for constucting lineupsbecause
replicaionincreasal theprobability of sdeding the taget when they were present without
increasing the pobability of sdecting an innoe@nt foil when the taget was absent. Theonly

drawback was that, wien the taiget in TPlineups wa not identified, replication rendeed



paticipants less wiling to makea no-identification decision than did oncedment. However,
in absolué tems, noorrect foil selections wee equdly likely for both dniques.
Discussbn

Our results supporthie HS model ofrecognition memory. Othe standard globd-
familiarity models €.g., Valentine& Ferrara, 1991) cannot acount forour daa. Unde these
models, n TPlineups thetarge:foil familiarity ratio is the sme for concedment and
replication lineups. Theefore, global-familiarity models préict no difference in
identification peformance unde replication and concedment. This isnot suppoted by our
results.

Globd-familiarity modek also pedict incressed false identifications n TA lineups
unde concedment: sincefaces without disiinctive feaures resanble many otherfaces
without distinctive feaures from the study phase the ovaadl familiarity evoked unde
concedment is higher; hence participants nust hare an increased tendency to choose
someondrom the lineupand to makemorefalse dentifications. Undereplication, the
opposte mustbetrue However, our daa revealed no differencein choicerates béween
replication and oncedment in TA lineups.

In Experiment 2, theimprovement wha disinctive fedures weae replicated raher
than onceded came from a edudion in incorred no-identifications.It could be agued that
this increasein hits resulted from an inceased terdeng to selet sorreone from a eplicaion
lineup raherthana concedment lineup. Such anecanismthoud, would dso prealict more
false identifications n bah TPand TA lineups. Hovever in Experimert 2, choicerates were
equd underreplicaion and oncedment in both TPand TA lineups.

Our finding that replication (When the suspe remains urchanged between study and
test) is b#er than concedment (when the suspe is alteed baween sudy and test) is

consstent wih the tianged-appearance literature Lineupidentification sudies, br instance,
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show that disguises (Cutler, Penrod, & Martens, 1987a, 1987b; Cutler, Penrod, O’Rourke, &
Martens, 1986)changes in hair style orfacial hair, and the adition or removd of glasses
(Read, 1995) resultin poore identification peformane. Likewise, recogrition-memoy
studies show that dguises, banges in ppse and fadal expresson, pesence or éserce of
glassa, wigs a beards (Patterson & Badddey, 1977),changes in visual angle (Bruce, 1982,
and the éfect of aging (Rea, Vokey, & Hammersley, 1990 incressefalse identification
rates ee dso Sgiro & Penrod, 1986)

This pape focusedon the cases where eyewitnes®sreport aculprit’s distinctive
feature. For the cases in which adistinctive feaure is nd reported, Well s and olleagues
(1998) argue for “propitious heterogeneity” (Luus& Wells, 1991 Wells etal., 1999 in the
lineup, that is, no replication of the suspect’s distinctive fegure. However, we have reasons ©
bdieve that eplicaion shoull sill be gplied. People ae able to excode information wihout
conaurrent awnareness ofwha is beingencoded (Sharks & S. John, 1994) So, dthoudch
eyewitnesse ma not vebdizethe pesence of adistinctive feaure, they may be able to
remembe it shoul they see it on the alprit a thetime ofthe lineup For reasons of éirness
then, @eryone in thelineup shoutl have the disinctive fedure.

We have useda matrematicd modd of the effect of distinctive feaures on
recognition memory to meke preadictions forred-world lineups. V& predicted tha replicaing
adistinctive feaure across foik isbéter than concedingit on the suspe, becausereplicaion
amplifies thedifference in the famili arity of the target and thefoils wheeas concedment
attenudes ths diference. Two expeariments confrmed thisprediction. Police officers should
be aware of this heoreticd and enpirical result when constucting lineupsfor suspets with

distinctive feaures, and shoull replicae ratherthan conced thesefedures.
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Figure Captions
Figure 1. Faces used in Epeimens 1 and 2 bere (top) and after (bottom) thedigital
addition of adistnctive feaure (from let to right, a bruise amole, a piercing, amougache a
sar, and atattoo).
Figure 2. Examples ofareplicaion lineup (3 and a mnceedment lineup p) presented in
Expeimerts 1 and 2.
Figure 3. Mean prgportion of corred responsesrad atrors for replication and concedment.
Error bars represent the sandad eror of the mean.
Figure 4. Mean prgoortion of mrred responsestad erors in replicaion and concedment
lineups fortarget-present (top) and taget-absent(bottom) lineups. Eror ba's represent the

standad eror of the mean.
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Figure 2
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Figure 4
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