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Unfamiliar faces might as well be another species: Evidence from a face matching
task with human and monkey faces
Kay L. Ritchie, Tessa R. Flack and Laëtitia Maréchal

School of Psychology, University of Lincoln, Lincoln, UK

ABSTRACT
Humans are good at recognizing familiar faces, but are more error-prone at recognizing an
unfamiliar person across different images. It has been suggested that familiar and unfamiliar
faces are processed qualitatively differently. But are unfamiliar faces at least processed
differently from monkey faces? Here we tested 366 volunteers on a face matching test – two
images presented side-by-side with participants judging whether the images show the same
identity or two different identities – comparing performance with familiar and unfamiliar human
faces, and monkey faces. The results showed that performance was most accurate for familiar
faces, and was above chance for monkey faces. Although accuracy was higher for unfamiliar
humans than monkeys on different identity trials, there was no unfamiliar human advantage
over monkeys on same identity trials. The results give new insights into unfamiliar face
processing, showing that in some ways unfamiliar faces might as well be another species.
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Introduction

It is often argued that as social animals, humans are
“face experts” (see Diamond & Carey, 1986), but this
statement ignores a basic distinction between faces
– that is whether or not they are familiar to us
(Young & Burton, 2018). While humans are good at
recognizing familiar faces, we are much poorer at
recognizing unfamiliar people across different
images (e.g., Bruce et al., 2001). This phenomenon
has been demonstrated using many different para-
digms, including face matching tasks where partici-
pants are shown two images side-by-side and are
asked to determine whether the images show the
same person or two different people. Standard tests
of face matching such as the Kent Face Matching
Test (Fysh & Bindemann, 2018) show that although
performance on this task with unfamiliar faces is
above chance, people are much poorer at matching
unfamiliar compared to familiar faces, even when
the images have been taken only moments apart (as
in the Glasgow Face Matching Test and its updated
version, Burton et al., 2010; White et al., 2022). A
recent study found typical observers’ face matching
accuracy was over 90% for familiar faces (celebrities)

and around 10% poorer for unfamiliar faces (Noyes
et al., 2021). This is an important issue as we are fre-
quently asked to prove our identity through the use
of photo-ID which is checked by someone who is
unfamiliar with us, and an increase in error rates
with unfamiliar faces could create security risks.
Studies have shown that live face-to-photo matching
is no more accurate than matching two photographs
(Davis & Valentine, 2009; Ritchie et al., 2020), and that
security officials such as police (Burton et al., 1999)
and border control officers (White et al., 2014) are
no more accurate than untrained individuals. With
familiar faces, however, performance is much more
accurate (e.g., Ritchie et al., 2015), even when the
faces are distorted (Burton et al., 1999) or occluded
by sunglasses or face masks (Noyes et al., 2021).

It has been argued that we are good at recognizing
familiar faces across different images because we
have previous exposure to the way that person’s
face can vary, whereas we have no prior knowledge
with unfamiliar faces (Bruce, 1994; Burton, 2013). Evi-
dence from the face learning literature corroborates
this argument, as multiple studies have found that
exposure to within-person variability helps with face
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learning (Longmore et al., 2008; Longmore et al.,
2017; Matthews et al., 2018; Murphy et al., 2015;
Ritchie & Burton, 2017). Face sorting tasks (e.g.,
Jenkins et al., 2011) present participants with a set
of images typically depicting two similar-looking
people. Participants are not told how many people
are depicted in the set, and are asked to sort the
images into piles with each pile denoting one iden-
tity. While familiar observers can do this task
without error, creating two piles each containing
images of only one identity, unfamiliar observers typi-
cally create around 7 piles or “identities’”. What is par-
ticularly interesting about unfamiliar observers’
performance is that they typically create multiple
piles of each identity without confusing the identities
within the same pile. That is, they can tell people
apart by separating the images of person A from
the images of person B, but they cannot “tell people
together” by seeing that their three piles of person
B images should be combined into one identity.
This suggests that poor unfamiliar face recognition
may be an error of cohering together multiple
images of one identity rather than confusing images
of different people.

Despite its importance, we know little about the
mechanisms underlying the differences between fam-
iliar and unfamiliar face processing, and how we rep-
resent different faces. In fact one study suggested in
its title that “unfamiliar faces are not [even] faces”
(Megreya & Burton, 2006) citing evidence of a quali-
tative difference between familiar and unfamiliar
face processing. But what about faces from a
different species? Are unfamiliar faces at least pro-
cessed differently from monkey faces? The distinction
between familiar and unfamiliar faces has not
received attention in literature surrounding inter-
species face perception. It has been suggested that
species-specific face recognition whereby babies
show preferential recognition for human as
opposed to monkey faces appears at around 9
months (Pascalis et al., 2002; Pascalis & Kelly, 2009),
and this preference for human faces can be reversed
if babies are exposed to monkey faces (Pascalis et al.,
2005). This narrowing of face perception to specialize
in only our own species has been shown across child-
hood (Pascalis et al., 2005) and into adulthood
(Dufour et al., 2004; Phelps & Roberts, 1994). It was
also reported that training and/or experience with a
species increases recognition performance for non-

human animals (Dufour & Petit, 2009; Ueno et al.,
2021), but mixed evidence was found for short
exposure prior to testing (Dufour et al., 2004).
However, these studies do not distinguish between
familiar and unfamiliar human faces, and the majority
have used memory or categorization paradigms. It is
therefore unknown whether unfamiliar faces are pro-
cessed differently to faces of a different species in a
task which requires identity processing without
memory, such as face matching.

Here we pitted human familiar and unfamiliar faces
against monkey unfamiliar faces in a face matching
task. Each trial showed two different images of
either a familiar person, an unfamiliar person, or a
monkey side-by-side, and participants were asked to
judge whether the images show the same person
(or monkey) or two different people (or monkeys).

Method

Participants

Three hundred and sixty-six participants from the UK
(258 female, 107 male, 1 other; mean age: 30 years;
age range: 18–74 years; 351 self-reported as White)
took part in an online face matching task. Sample
size exceeded previous tests of face matching (e.g.,
60 in experiment 1 and 50 in experiment 2 of Fysh
& Bindemann, 2018). All gave informed consent and
ethics was granted from the University of Lincoln
Research Ethics Committee (UoL2020_3814).

Stimuli and procedure

The task consisted of 28 pairs of faces for each face
type: familiar humans, unfamiliar humans, and
monkeys. Half of the identity pairs for each face
type depicted female faces, half male. All human
stimuli depicted faces of different White ethnic back-
grounds. Familiar faces showed celebrities chosen to
be familiar in the UK (participants’ mean familiarity
M = 25 identities), and unfamiliar faces showed local
celebrities from other countries, selected to be unfa-
miliar to participants in the UK (participants’ mean
familiarity M = 1 identity). The monkey images
showed Barbary macaques (Macaca sylvanus) from
author LM used in previous research (Clark et al.,
2020). For each face type (familiar, unfamiliar,
monkey) images were ambient images showing

VISUAL COGNITION 681



natural variability, cropped to show just the head (see
Figure 1). Ambient images better represent how we
encounter faces in real life than posed images, and
have been used in previous face matching studies
(e.g., Noyes et al., 2021; Ritchie et al., 2015, 2020).
Half the trials for each face type showed the same
identity (match) and half showed two different identi-
ties (mismatch). Foil identities for mismatch trials
were selected to fit the same verbal description e.g.,
“woman, dark hair”. All monkey foils came from the
same image set as the target monkey faces, and all
human foils pictured an unfamiliar celebrity (so as
to keep image quality consistent between match
and mismatch trials).

Each identity was seen once always in the same
condition (match or mismatch), therefore there were
28 trials per face type, with a total of 84 trials. The
experiment was blocked by face type, with the
order of identities within each block randomized,
and the order of blocks counterbalanced between
participants. There was no time limit for responses
on each trial, and response time was not recorded.

Results

We analysed match and mismatch trials separately
(see Megreya & Burton, 2006). In addition to tra-
ditional frequentist hypothesis testing, we included
Bayes factors using JASP (JASP Team, 2020), which
allowed us to quantify the extent to which the data
support the alternative hypothesis (BF10). A one way
analysis of variance (ANOVA) on match trials

showed a significant main effect of face type (p <
0.001, BF10 too large to report (infinity symbol
reported in JASP)) with Bonferroni corrected pairwise
comparisons showing that performance was better
with familiar humans (M = 93.75%, SD = 7.81%) than
both unfamiliar humans (M = 58.70%, SD = 17.52%)
and monkeys (M = 56.85%, SD = 16.01%, both p <
0.001, both BF10 > 1 × 10125), but the comparison
between unfamiliar humans and monkeys was non-
significant (p > 0.999, BF10 = 0.26, see Figure 2). A
Bayes factor of 1/3 (0.333) can be interpreted as anec-
dotal evidence for the null hypothesis (Andraszewicz
et al., 2015). A one-sample t-test comparing monkey
matching performance to chance (50%) showed that
participants could perform the task with above
chance accuracy t(365) = 8.18, p < 0.001, BF10 =
1.060 × 1012.

The ANOVA for mismatch trials showed a main
effect of face type (p < 0.001, BF10 too large to report
(infinity symbol reported in JASP)) with Bonferroni
corrected pairwise comparisons showing that perform-
ance was best with familiar humans (M = 90.05%, SD =
13.16%), followed by unfamiliar humans (M = 74.82%,
SD = 17.45%), and poorest with monkeys (M =
58.88%, SD = 17.01%, all p < 0.001, all BF10 > 1 × 1032).

Discussion

Our data show that for match trials, people were no
better at matching two images of an unfamiliar
person than two images of an unfamiliar monkey.
People were more accurate on mismatch trials for

Figure 1. Example match trials from the human (left) and monkey (right) face matching tasks.
Note. Copyright restrictions prevent publication of the human face images used in the experiment. Human face images are illustrative of the experimental
stimuli and depict someone who did not appear in the experiment but has given permission for the images to be reproduced here.
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unfamiliar humans than monkeys, and most accurate
on both trial types with familiar human faces, as
would be expected (see e.g., Bruce et al., 2001;
Ritchie et al., 2015). We know from the face sorting lit-
erature (e.g., Jenkins et al., 2011) that people are
reasonably good at telling unfamiliar people apart,
but have trouble cohering multiple images of one
person together as one identity (“telling people
together”). Our results show that people can tell
other humans apart better than they can monkeys,
but that when it comes to telling people together,
the key aspect of identity processing that differs for
familiar and unfamiliar faces, they are just as poor
with unfamiliar faces as they are with monkeys. Our
results therefore argue against general face expertise,
and suggest that unfamiliar faces might as well be a
different species, at least in terms of determining
whether two images depict the same identity. Our
data show that humans were able to perform the
monkey face matching test with above chance-level
accuracy, perhaps not surprising since previous
research has shown that humans can remember
monkey faces with above chance accuracy (Phelps &
Roberts, 1994), and can even recognize kin (related-
ness) in several non-human primate species (Alvergne
et al., 2009).

Accuracy on the matching trials of our unfamiliar
face matching task was lower (M = 59%) than in
some standard tests of unfamiliar face matching
(GFMT2 Form A M = 74%, Form B M = 74%; KFMT M
= 65%; Fysh & Bindemann, 2018; White et al., 2022).
This could potentially be due to our use of ambient

images which may produce more difficult matching
tests. For example some of our previous studies
using ambient images have produced similarly low
mean match performance of 62% (experiment 3
younger participants, Ritchie et al., 2015) 63% (incon-
gruent eyewear conditions, Graham & Ritchie, 2019).
Taking both match and mismatch accuracy,
however, mean accuracy on our unfamiliar face
matching test here (M = 66%) is no different to that
of the KFMT (M = 66%, Fysh & Bindemann, 2018).
Future research should seek to replicate the effects
reported here using different stimulus sets.

Research using different methods such as memory
paradigms (Phelps & Roberts, 1994) and fixation dur-
ation measurements (Pascalis & Bachevalier, 1998)
have shown that humans have better memory and
longer fixation durations for human faces compared
to monkey faces. Our results are partially consistent
with this species-specific bias as we found higher
accuracy on mismatch trials with unfamiliar human
faces than monkey faces. Interestingly, Phelps and
Roberts (1994) also found that monkeys had better
memory for human faces than monkey faces (no
own-species bias), whereas Pascalis and Bachevalier
(1998) found that monkeys had longer fixation dur-
ations for monkey faces (own-species bias). Future
research ought to test monkeys on a face matching
task like ours in order to establish whether monkeys
show an own-species bias on this task.

There is evidence of group biases in face memory
with images of human faces whereby members of
one’s own group are remembered more accurately

Figure 2. Data for match and mismatch trials.
Note. Error bars show standard error of the mean (SEM). *** p < 0.001.
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than members of other groups (Bernstein et al., 2007;
Malpass & Kravitz, 1969; c.f. Fuller et al., 2021). There
is, however, mixed evidence of group biases in face
matching tasks. Studies which have found group
differences typically report performance with other-
group faces of 60–86% (Robertson et al., 2020; Susa
et al., 2019). Here performance with our monkey
faces was 58% (match and mismatch trials combined)
which is at the lower end of the human other-group
face matching performance.

Previous research on inter-species face recognition
has suggested that our face perception abilities
narrow during development to specialize in only our
own species (Dufour et al., 2004; Phelps & Roberts,
1994; Pascalis et al., 2001). These studies, however,
do not distinguish between familiar and unfamiliar
human faces, a distinction which we know from the
face perception literature to be important (e.g.,
Bruce et al., 2001; Ritchie et al., 2015). Here, we once
again highlight the importance of considering familiar
and unfamiliar face perception separately, as unfami-
liar faces are matched only as well as faces of another
species. One previous paper found that monkey
experts were no more accurate than non-experts at
recognizing the faces of unfamiliar monkeys (Dufour
& Petit, 2009). Future research, therefore, ought to
include familiar monkeys to explore the role of famili-
arity in other species.
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able in the Supplemental Online Material.
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