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Applying Eyewitness Identification Research to the Legal System:
A Glance at Where We Have Been and Where We Could Go�

Gary L. Wells ∗ and Adele Quigley-McBride

Iowa State University, United States

Psychologists have made attempts to apply psychological knowledge on eyewitness issues to the legal system for
over a century. But it was not until the 1990s that an organization of psychological researchers (the American
Psychology-Law Society) made concrete recommendations in a white paper concerning eyewitness identification.
These recommendations, along with the discovery of wrongful convictions from mistaken identification, have
shaped policies and practices in many jurisdictions across the U.S. We discuss the white paper recommendations
and how those recommendations have held up over time. Then, we discuss a more recent idea concerning the
need for a reasonable-suspicion requirement before subjecting an individual to the inherent risk of an identification
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Perception, memory, and decision-making are imperfect and
sychologists have been applying this knowledge to the legal
ystem for over 100 years. One of the most productive aspects
f this application has come from programmatic experimen-
al research on eyewitness identification and reliability, which
egan in earnest in the mid to late 1970s. But the legal sys-
em in the United States did not take seriously the problem
f mistaken eyewitness identification until the mid-1990s when
orensic DNA testing began uncovering cases of innocent people
ho were mistakenly identified by eyewitnesses and convicted
y juries. Today, scientific psychology has a voice in the legal
ystem on eyewitness issues, and this voice is heard by courts,
olice, and policy makers.

Psychology has played a major role over the last two decades
n effecting change in the U.S. legal system regarding eye-
itness identification evidence. In 1999, for example, the first
.S. national guidelines for law enforcement on the collec-

ion and preservation of eyewitness evidence were developed

y the National Institute of Justice, commissioned by the U.S.
epartment of Justice (National Institute of Justice, 1999).
hese guidelines relied heavily on input from psychological
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esearchers and the psychological literature on eyewitness iden-
ification (see Wells et al., 2000). Also, significant state Supreme
ourt cases in New Jersey (State  v.  Henderson, 2011), Oregon

State  v.  Lawson, 2012), and other states have looked to eyewit-
ess identification research to help fashion new rules governing
he admissibility of eyewitness identification evidence in court.
ikewise, the recommended policies for lineups that were put

orth by the International Association of Chiefs of Police (2013)
elied heavily in psychological research. A growing number of
tates (e.g., North Carolina, Ohio, Connecticut, Kansas, Illinois,
ew Jersey, Maryland, and Vermont), now have laws requiring
ouble-blind lineup administration, a procedural recommenda-
ion that came from eyewitness researchers. Furthermore, all
xcept two U.S. states now permit expert testimony in court
n eyewitness identification issues. These are examples of huge
hanges in how the legal system collects and interprets eye-
itness identification evidence in the U.S., largely spurred and

nformed by psychological research.
∗ Correspondence concerning this article should be addressed to Gary L. Wells,
epartment of Psychology, Iowa State University, W112 Lagomarcino Hall,
mes, IA 50011-1041, United States. Contact: glwells@iastate.edu

A prominent event that helped shape these changes in how
he legal system handles eyewitness identification evidence was
he publication of the white paper on lineups, commissioned by

dx.doi.org/10.1016/j.jarmac.2016.07.007
http://www.sciencedirect.com/science/journal/22113681
http://www.elsevier.com/locate/jarmac
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jarmac.2016.07.007&domain=pdf
mailto:glwells@iastate.edu


 IDEN

t
t
w
o
t

c
(

1

2

3

4

5

f
r
s
a
r
i
m
p
D
e
r
w

m
o
e
r
t
t
t
a
L
p
a
v
l
o

t
b
1
b
t
c
n

f
h
b
g
l
i
&
m
c
d
t
1
i
f

A
T
o
b
w
c
t
t
l
u
n
j

h
e
t
s
a
v

d
s
r
w
t
C
m
a
w
l

APPLYING EYEWITNESS

he American Psychology-Law Society (Wells et al., 1998). In
he current article we describe the five recommendations that
ere contained in the white paper, the foundation for those rec-
mmendations, the impact of those recommendations, and how
hose recommendations have held up to the test of time.

The  American  Psychology-Law  Society  Recommendations
on Lineups

The APLS white paper outlined five recommendations for the
ollection and preservation of eyewitness identification evidence
Wells et al., 1998). Specifically, the recommendations were that:

. A lineup should contain only one person who is a possible
suspect with the remaining members being known-innocent
fillers.

. Lineup fillers need to be chosen carefully so that the suspect
does not stand out based on how the witness described the
culprit (or for other reasons).

. The person conducting the lineup should not know which
person is the suspect and which are merely fillers (the double-
blind lineup).

. Pre-lineup instructions should warn the witness that the cul-
prit might not be in the lineup.

. Witnesses should be asked to indicate how certain they are in
any identification that is made.

Ironically, some eyewitness researchers seem to have a
alse memory that the AP-LS white paper also made other
ecommendations known to improve lineup fairness, such as
equential lineups. But, it did not. Instead, the white paper was

 relatively conservative proposition containing only these five
ecommendations. The white paper was a 20-month project
nvolving public postings of drafts, wide distribution, public

eetings at conferences, and extensive peer review. The white
aper was also the first peer-reviewed publication to document
NA exonerations—the characteristics of the first 40 DNA

xoneration cases were discussed as well as the dominant
ole that mistaken eyewitness identification played in those
rongful convictions.

Why  These  Five  Recommendations  and  How  Have  They
Held  Up?

The idea of the AP-LS white paper on lineups was to for-
ulate a small number of widely supported conclusions based

n the eyewitness identification literature, grounded in sci-
nce. Grounding in science does not necessarily mean that a
ecommendation rests directly on lab data from eyewitness iden-
ification experiments. For example, there was little data at the
ime comparing double-blind versus non-blind lineup adminis-
ration. But, there is a strong analogy between police conducting

 lineup and researchers conducting an experiment (Wells &
uus, 1990). After all, police have a hypothesis (that their sus-
ect is the perpetrator), create a design (embed the suspect

mong fillers), execute a procedure (instruct witnesses before
iewing), gather the data (record any identifications and col-
ect confidence statements), and interpret the results (increase
r decrease their belief that the suspect is the culprit based on

l
m

j

TIFICATION RESEARCH 291

he lineup results). But experiments are consistently shown to
e susceptible to experimenter effects (e.g., Rosenthal & Rubin,
978), and the idea of conducting a lineup using a double-
lind procedure is an obvious way to export this knowledge
o improve the police practice of conducting lineups. Until psy-
hology advocated the double-blind lineup, the legal system had
ever considered such an idea.

Whereas the double-blind lineup recommendation stemmed
rom the lineups-as-experiments analogy and our knowledge of
ow to prevent external influence from testers by using double-
lind testing methods, the other four recommendations were
rounded in empirical lab data. The eyewitness identification
iterature had good evidence at that time that poor lineup fillers
ncrease the risk of mistaken identifications (e.g., Wells, Rydell,

 Seelau, 1993) and that failure to warn witnesses that the culprit
ight not be in the lineup increases the risk of mistaken identifi-

ations (e.g., Malpass & Devine, 1981). Furthermore, empirical
ata showed that the certainty of the witness was diagnostic of
he accuracy of the witness (e.g., Sporer, Penrod, Read, & Cutler,
995), but only if a certainty statement is taken at the time of the
dentification while it was still uncontaminated by confirming
eedback (Wells & Bradfield, 1998).

How has the white paper been received by the justice system?
ll the evidence indicates that it has been received quite well.
he five recommendations in the white paper formed the model
n which the NIJ guidelines on eyewitness identification were
uilt (National Institute of Justice, 1999) and these guidelines
ere distributed to the more than 16,000 law enforcement agen-

ies across the U.S. These same five recommendations remain at
he core of specific reforms put forth by the Innocence Project,
he International Association of Chiefs of Police, and many other
egal bodies. And, the five recommendations in the white paper
nderpin the numerous state and local-level reforms to eyewit-
ess identification procedures that continue to unfold across U.S.
urisdictions.

Overall, it appears to us that the AP-LS recommendations
ave held up well to the test of time. In 2014, a review of the
yewitness identification literature was conducted by a commit-
ee of the National Research Council (2014). The NRC report
upports all five of the AP-LS white paper recommendations
nd goes even further to make additional recommendations (e.g.,
ideotaping all identification procedures, police training).

At the same time, it is not surprising that now, nearly two
ecades later, there are a few researchers who have questioned
ome aspects of these recommendations. For example, one
esearcher has questioned the use of double-blind procedures
hen conducting lineups (Clark, 2012). Clark does not disagree

hat lineup administrators can influence witness choices, but
lark argues that nudges from a lineup administrator tend to
ore readily shift a witness from an incorrect identification to

 correct identification of the culprit, rather than shifting the
itness to an identification of an innocent suspect. And, if the

ineup administrator is usually correct (i.e., the suspect in the

ineup is the actual culprit), then single-blind administration

ight produce better results than double-blind.
Maybe this is true, at least under some conditions. But the

ustice system clearly requires that eyewitness identification
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APPLYING EYEWITNESS

vidence needs to be based on the eyewitness’s independent
ecollection, not the result of external influences by state actors
Wells, Steblay, & Dysart, 2012). Hence, the question is not
urely one of accuracy; it is also one of making sure that the
vidence is the result of the witness’s independent recollection
ather than the result of the behaviors of the lineup administrator
r other external influences. Moreover, there was good evidence
t the time of the white paper (Wells & Bradfield, 1998), and
ven stronger evidence now (Steblay, Wells, & Douglass, 2014),
hat non-blind lineup administrators can dramatically inflate the
onfidence that witnesses express in their mistaken identifica-
ions. This is problematic because the eyewitness is incorrect,
ut more certain they picked the culprit.

Of course, the white paper was not perfect and is far
rom complete. For example, there are details that researchers
emain uncertain about, such as precisely how to best select
ineup fillers. Nevertheless, the basic recommendations have not
hanged and there is no definitive research at this point that
ould change the fundamental aspects of those five recommen-
ations.

Another point about the white paper is that it laid the struc-
ural foundation for more recent recommendations that depend
n the white paper recommendations already being in place. For
xample, Wixted and his colleagues have recently argued that
uries should be instructed to use eyewitness confidence to make
eterminations about the likely accuracy of the witness’s identi-
cation (Wixted, Mickes, Dunn, Clark, & Wells, 2015). Indeed,
nder many conditions eyewitness confidence can be a strong
redictor of eyewitness identification accuracy. But a reliable
onfidence-accuracy relation in actual cases requires that those
urisdictions are already successfully implementing the reforms
hat were recommended in the white paper. For example, one
hould rely on the confidence of the witness only if the confi-
ence statement was taken at the time of the identification, only
f the lineup was administered using a double-blind procedure,
nd only if the lineup fillers were properly selected. As a result,
he white paper has proven to be critical for creating a foundation
n which later recommendations (such as relying on confidence)
ould be proposed and built.

Finally, another lesson that might be extracted from the white
aper history is that the general  idea behind a recommendation
s likely to be more important and enduring than are the spe-
ific details of how that idea is operationalized. Consider, for
xample, the white paper’s recommendation about how to select
llers. The general idea was to make the lineup fair to the suspect
y ensuring the suspect does not stand out. But the specific rec-
mmendation (use the verbal description that the witness had
iven for selecting fillers) is not the only method for achiev-
ng this, and maybe not even the best. Another example is the
ouble-blind lineup procedure. The general idea is to prevent the
ineup administrator’s knowledge of which lineup member is the
uspect from influencing the identification decision and confi-
ence of the eyewitness. But using a double-blind administrator

s not the only way to achieve that goal.

Ultimately, the conceptual underpinnings of the ideas that
sychology applies to the justice system might be more use-
ul and enduring than the specific operationalizations (the “how
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o”) that we specify. Hence, an argument can be made for recom-
endations that are at a broader level of general principles (e.g.,

uspect should not stand out in the lineup) rather than detailed
mplementation (e.g., make all lineup members resemble the
ppearance of the suspect). The general principle is likely to
e more valid and enduring than any specific detail of imple-
entation. But, psychological scientists should remain engaged
ith police and policy makers so as to avoid invalid or poorly

xecuted implementations from the general principle.

A  New  Challenge:  Applying  Our  Knowledge  of  Base  Rates

The reforms to eyewitness identification procedures will con-
inue to be refined as new research continues to hone filler
election strategies, pre-lineup instructions, and so on. But these
eforms have been focused exclusively on the procedure itself.

e argue that there is a role to be played by psychological sci-
ntists in helping the legal system understand the critical role
layed by base rates. The proportion of identification proce-
ures in which the culprit is present versus absent is called
he base  rate  and eyewitness researchers have been noting the
arge impact of that base rate on the chances of accurate and
istaken identifications for over 35 years (Wells & Lindsay,

980).
Clearly, the dangers of mistaken identification increase dra-

atically when the actual culprit is not included identification
rocedure (whether a lineup or a showup; Wells, 1993). Indeed,
n every DNA exoneration case involving mistaken identification
he culprit was not in the lineup (or showup).

An extensive treatment of the base-rate problem in eye-
itness identification was published recently (Wells, Yang, &
malarz, 2015). Using data from 94 eyewitness identification
tudies, Wells and colleagues used Bayesian statistics to esti-
ate the probability that an identification of the suspect was

ccurate versus mistaken under all possible base rates from zero
o 100%. The results showed that if the culprit-present base
ate was 75%, then the chance that an identified suspect was
nnocent was 9%. However, if the culprit-present base rate was
nly 25%, then the chance that an identified suspect was inno-
ent ballooned to a whopping 53%. In other words, the chance
hat an identified suspect is actually innocent rises from a 9%
hance to a 53% chance when the proportion of identification
rocedures in which a culprit is actually present drops from
5% to 25%. Keep in mind that these are the same eyewitnesses
nd the same lineups being compared here—the only thing that
hanges is the proportion of lineups in which the culprit is
resent.

In most research articles mentioning culprit-present/absent
ase rates, the authors often lament that we do not know what
he base rate is in the real world, suggesting that the base rate
s simply another estimator variable. But the base rate in eye-
itness identification is a system variable in the sense that
olicies and practices of actors in the legal system influence

he base rate (Wells, 1993; Wells et al., 2015). For example,
ne police department might not conduct a lineup until there
s fairly good evidence indicating that the suspected person is
he culprit. Another police department might run a lineup based
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APPLYING EYEWITNESS

n a mere hunch. The latter department is likely to run a much
igher target-absent base rate than the former department and
ill run a higher rate of mistaken identifications of innocent
eople.

What determines the base rate in actual cases? Currently,
here is no legal standard or policy at all for when police can

ake an individual the subject of an identification procedure.
n a national survey of law enforcement agencies, more than
ne-third indicated that their officers need no evidence at all to
lace someone in a lineup (Wise, Safer, & Maro, 2011). Field
tudies of lineups conducted by police reveal that 30% were
onducted under conditions in which the evidence against the
ndividual was “minimal”. Even more shocking is that an addi-
ional 40% of the lineups were conducted under conditions in
hich there was no extrinsic evidence at all against the indi-
idual (e.g., Behrman & Richards, 2005). In a recent study of
48 lineups conducted by the Houston Police Department, post
oc estimations indicate that the base-rate proportion of lineups
n which the suspect was guilty was about 35% (Wixted et al.,
015). In other words, if the Wixted and colleagues estimate
s correct, 65% of these witnesses in actual cases were shown

 culprit-absent lineup. Low suspect base rates are relevant to
he earlier discussion of Clark’s (2012) argument about double-
lind lineups—if the police know who the suspect is, they may
udge the eyewitness toward selecting that person, but the sus-
ect is not likely to be the culprit according to these base-rate
stimates.

Both laboratory experiments and actual cases converge on
he proposition that culprit-absent lineups create inherent jeop-
rdy for innocent suspects. Accordingly, a strong argument can
e made for policies that require reasonable suspicion (some
angible, documentable evidence beyond a mere hunch) before
lacing a possible suspect into the jeopardy of an eyewitness
dentification procedure (Wells et al., 2015). What level of evi-
ence might be required before placing a possible suspect into
he inherent jeopardy of an eyewitness identification procedure?
cience cannot tell the justice system what base rate to set
or eyewitness identification procedures. But, science can (and
hould) help the justice system understand the critical impor-
ance of base rates to the chances of mistaken identification and
ow the addition of a reasonable-suspicion requirement can help
rotect against mistaken identifications.

Despite the huge impact of the culprit-present base rate on
he chances of mistaken identification found in psychological
esearch, the legal system has never recognized the base-rate
roblem with lineups. This is not surprising—judgment and
ecision-making researchers have long noted that the relevance
nd impact of base rates on posterior probabilities is counter-
ntuitive to people (e.g., Kahneman & Tversky, 1973). Because
f its counterintuitive characteristics, the base-rate problem in
yewitness identification is vastly more difficult to effectively
ommunicate to the justice system than are some of the other
ecommendations that we have made in the past. The new

oal for eyewitness researchers is to figure out how to educate
he justice system on this base-rate problem so as to help the
ustice system avoid low base rates in eyewitness identification
rocedures.

W

TIFICATION RESEARCH 293

References

ehrman, B. W., & Richards, R. E. (2005). Suspect/foil identification
in actual crimes and in the laboratory: A reality monitoring analysis.
Law  and  Human  Behavior, 29, 279–301.

lark, S. E. (2012). Costs and benefits of eyewitness identification
reform: Psychological science and public policy. Perspectives  on
Psychological  Science, 7, 238–259.

nternational Association of Chiefs of Police. (2013). National  summit
on  wrongful  convictions:  Building  a  systematic  approach  to  prevent
wrongful  convictions. Alexandria, VA: International Association of
Chiefs of Police.

ahneman, D., & Tversky, A. (1973). On the psychology of prediction.
Psychological  Review, 80, 237–251.

alpass, R. S., & Devine, P. G. (1981). Eyewitness identification:
Lineup instructions and the absence of the offender. Journal
of  Applied  Psychology, 66, 482–489. http://dx.doi.org/10.1037/
0021-9010.66.4.482

ational Institute of Justice. (1999). Eyewitness  evidence:  A  guide  for
law  enforcement. Washington, DC: Office of Justice Programs, U.S.
Department of Justice.

ational Research Council. (2014). Identifying  the  culprit:  Assessing
eyewitness  identification. Washington, DC: National Academies
Press.

porer, S. L., Penrod, S., Read, D., & Cutler, B. (1995). Choosing, con-
fidence, and accuracy: A meta-analysis of the confidence–accuracy
relation in eyewitness identification studies. Psychological  Bulletin,
118, 315–327.

osenthal, R., & Rubin, D. B. (1978). Interpersonal expectancy effects:
The first 345 studies. Behavioral  and  Brain  Sciences, 3, 377–386.
http://dx.doi.org/10.1017/S0140525X00075506

tate v. Henderson. (2011). N.J. 27 A.3d 872.
tate v. Lawson. (2012). 352 Or. 724, 291 P.3d 673.
teblay, N. M., Wells, G. L., & Douglass, A. L. (2014). The eyewit-

ness post-identification feedback effect 15 years later: Theoretical
and policy implications. Psychology,  Public  Policy,  and  Law, 20,
1–18.

ells, G. L. (1993). What do we know about eyewitness identification?
American  Psychologist, 48, 553–571.

ells, G. L., & Bradfield, A. L. (1998). “Good, you identified
the suspect:” Feedback to eyewitnesses distorts their reports of
the witnessing experience. Journal  of  Applied  Psychology, 83,
360–376.

ells, G. L., & Lindsay, R. C. L. (1980). On estimating the diagnos-
ticity of eyewitness nonidentifications. Psychological  Bulletin, 88,
776–784.

ells, G. L., & Luus, E. (1990). Police lineups as experiments: Social
methodology as a framework for properly-conducted lineups. Per-
sonality  and  Social  Psychology  Bulletin, 16, 106–117.

ells, G. L., Malpass, R. S., Lindsay, R. C. L., Fisher, R. P., Turtle, J.
W., & Fulero, S. (2000). From the lab to the police station: A suc-
cessful application of eyewitness research. American  Psychologist,
55, 581–598.

ells, G. L., Rydell, S. M., & Seelau, E. P. (1993). On the selection of
distractors for eyewitness lineups. Journal  of  Applied  Psychology,
78, 835–844.

ells, G. L., Small, M., Penrod, S., Malpass, R. S., Fulero, S. M., &
Brimacombe, C. A. E. (1998). Eyewitness identification procedures:

Recommendations for lineups and photospreads. Law  and  Human
Behavior, 22, 603–647.

ells, G. L., Steblay, N. K., & Dysart, J. E. (2012). Eyewit-
ness identification reforms: Are suggestiveness-induced hits and

http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0005
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0010
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0015
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0020
dx.doi.org/10.1037/0021-9010.66.4.482
dx.doi.org/10.1037/0021-9010.66.4.482
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0030
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0035
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0040
dx.doi.org/10.1017/S0140525X00075506
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0060
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0065
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0070
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0075
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0080
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0085
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0090
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0095
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100


 IDEN

W

W

W

Received 29 April 2016;
APPLYING EYEWITNESS

guesses true hits? Perspectives  on  Psychological  Science, 7,
264–271.

ells, G. L., Yang, Y., & Smalarz, L. (2015). Eyewitness identifi-
cation: Bayesian information gain, base rate effect equivalency
curves, and reasonable suspicion. Law  and  Human  Behavior, 39,
99–122.
ise, R. A., Safer, M. A., & Maro, M. A. (2011). What U.S. law
enforcement officers know and believe about eyewitness factors,
eyewitness interviews and identification procedures. Applied  Cog-
nitive  Psychology, 25(3), 488–500.
TIFICATION RESEARCH 294

ixted, J. T., Mickes, L., Dunn, J. C., Clark, S. E., & Wells, W. (2015).
Estimating the reliability of eyewitness identifications from police
lineups. Proceedings  of  the  National  Academy  of  Sciences  of  the
United  States  of  America, 113, 304–309.
received in revised form 5 July 2016;
accepted 6 July 2016

http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0100
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0105
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0110
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115
http://refhub.elsevier.com/S2211-3681(16)30058-4/sbref0115

	Applying Eyewitness Identification Research to the Legal System: A Glance at Where We Have Been and Where We Could Go
	The American Psychology-Law Society Recommendations on Lineups
	Why These Five Recommendations and How Have They Held Up?
	A New Challenge: Applying Our Knowledge of Base Rates
	References


