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Verifying unfamiliar identities: Effects 
of processing name and face information 
in the same identity-matching task
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Abstract 

Matching the identity of unfamiliar faces is important in applied identity verification tasks, for example when verify-
ing photo ID at border crossings, in secure access areas, or when issuing identity credentials. In these settings, other 
biographical details—such as name or date of birth on an identity document—are also often compared to existing 
records, but the impact of these concurrent checks on decisions has not been examined. Here, we asked partici-
pants to sequentially compare name, then face information between an ID card and digital records to detect errors. 
Across four experiments (combined n = 274), despite being told that mismatches between written name pairs and 
face image pairs were independent, participants were more likely to say that face images matched when names also 
matched. Across all experiments, we found that this bias was unaffected by the image quality, suggesting that the 
source of the bias is somewhat independent of perceptual processes. In a final experiment, we show that this deci-
sional bias was found only for name checks, but not when participants were asked to check ID card expiration dates 
or unrelated object names. We conclude that the bias arises from processing identity information and propose that it 
operates at the level of unfamiliar person identity representations. Results are interpreted in the context of theoretical 
models of face processing, and we discuss applied implications.
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Significance statement
 Face-matching tasks for unfamiliar faces are prevalent in 
many important applied settings, for example, passport 
screening and security checkpoints. Existing research has 
identified a tendency for novices and professional staff 
in these settings to make “match” biases when presented 
with unfamiliar face pairs in identity documents. This 
“match” bias can have detrimental impacts on border and 
national security, such as allowing fraudulent identity 
documents to be processed. Understanding the mecha-
nisms and causes of these biases enables future research 
to develop a means of mitigating these biases. Here, we 

found that individuals were more likely to conclude that 
an unfamiliar face pair is a “match” after being shown 
matching name information, even when this informa-
tion was irrelevant for the face-matching task. This bias 
appears to be specific to matching name information, 
suggesting that it is related to the automatic construction 
of identity representations. This result has implications 
for the design of workflow systems in applied settings 
where people verify the identity of unfamiliar people.

Background
Matching the identity of unfamiliar facial images is an 
important component of real-world identity verifica-
tion and identity management, and human performance 
on these tasks has implications for forensic investiga-
tions, criminal trials, and security settings. In spite of 
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this, face-matching errors are quite common with stand-
ard participant groups making 20–30% errors on aver-
age despite optimal viewing conditions (e.g. Bruce et al., 
1999; Burton et  al., 2010). More problematically, these 
error rates are observed in tests of practitioners who 
perform face matching in their daily work, for example 
in passport control, police and security settings (White 
et al., 2014, 2020).

Compounding these high error rates, recent work 
has shown that biases can be induced by extraneous 
visual elements that are often present in real-world 
tasks. For instance, participants are more likely to make 
a “same face” decision when one of two facial images in 
a face-matching task is embedded in a passport frame 
(McCaffery & Burton, 2016). A similar “match” bias has 
also been observed in other forms of photo ID, such as 
driving licenses and student ID cards (Feng & Burton, 
2019). This initial research suggests that contextual infor-
mation can negatively impact the outcome of unfamiliar 
face-matching decisions, either through the reduction 
in overall face-matching accuracy or the generation of 
response biases.

The underlying causes of contextual information bias 
on face matching have not been explored systemati-
cally. However, early evidence appears to suggest that the 
presence of biographical information is an important 
factor. For example, while the validity of biographical 
information presented on an ID card does not impact 
face-matching accuracy (McCaffery & Burton, 2016), 
removing the biographical information from the ID card 
appears to remove the match bias (Feng & Burton, 2019).

Understanding why biographical information has been 
found to trigger the “match bias” is critical for applied 
settings. For example, when processing passport appli-
cations, staff often have to review biographical informa-
tion like names, addresses and date of birth to determine 
whether they match existing records. Similar parallel 
processing of identity cues is common in other settings, 
for example police investigation, and so it is practically 
important to understand perceptual and cognitive causes 
of bias in face-matching decisions.

The question of how biographic information is inter-
actively processed with perceptual information is also 
important theoretically. The Interactive Activation and 
Competition (IAC) model (Burton et al., 1990) provides 
a mechanistic account of how face and other personal 
information may be aggregated in person identity judg-
ments. Although the IAC is intended to model the rep-
resentation of familiar people, it can also be adapted 
to explain how unfamiliar identities are mentally rep-
resented. Central to this model is the idea of a “person 
identity node” (PIN) that aggregates input received from 
perceptual face information, identity-level details (such 

as a person’s name), and semantic information (such as 
a person’s nationality or occupation). Identification deci-
sions occur at the level of PINs, with pooled activation 
from semantic, name, and perceptual inputs producing 
person recognition once a certain threshold of PIN acti-
vation is achieved. This means that the likelihood of rec-
ognising a familiar face is increased when a familiar name 
is mentioned, or when the face is presented with seman-
tic information associated with the identity, for example 
when the US president appears beside an American flag.

Associative identity networks akin to the IAC model 
could also influence the processing of unfamiliar faces in 
applied settings. A recent review of neuroscientific evi-
dence suggests that networks of brain areas responsible 
for encoding semantic and perceptual person informa-
tion are both activated when we initially encounter faces 
(Kovacs, 2020; see also Shoham et  al., 2021, Todorov 
et  al., 2007). In addition, experiments by Menon et  al. 
(2015) show that the formation of identity representa-
tions of unfamiliar faces are influenced by linking with 
identity labels (see also Dunn et al., 2021), and Schwartz 
and Yovel (2016) found improved facial recognition accu-
racy when unfamiliar faces are associated with name 
labels during learning. Together, this evidence suggests 
that the processing of identity-specific details in real-
world identity verification tasks, such as name infor-
mation, is likely to influence concurrent face-matching 
performance.

Here we report a series of experiments that were 
designed to test whether matching names biases subse-
quent face-matching decisions, and whether the mecha-
nisms of such a bias align with an associative identity 
network account. Four experiments were designed to 
measure these biases, examine whether they operate at 
the level of person identity representations (Experiment 
2) and identify whether they are also induced by tasks 
that require matching non-biographical information pre-
sent on identity cards (e.g. card expiry date, Experiment 
4).

We also examined whether the strength of contextual 
biases is modulated by the quality of perceptual infor-
mation (Experiments 1–3). Perceptual ambiguity can be 
introduced to unfamiliar face images in multiple ways 
and often leads to decrease face-matching accuracy. 
Examples include pixelation (Bindemann et  al., 2013), 
poor lighting (Johnston et al., 1992), and greater camera-
to-subject distances (Noyes & Jenkins, 2017). However, 
to our knowledge, there is no existing research exploring 
how such decreases in facial image quality affect the pro-
cessing of unfamiliar faces.

The processing of other perceptually ambiguous visual 
stimuli has consistently been found to correlate with 
increased activation in brain regions associated with 
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top-down processing (Heekeren et  al., 2008; Li & Yang, 
2012; Maksimenko et al., 2020; also see Karimi-Rouzba-
hani et al., 2021). This increased activation may be inter-
preted as an increased reliance on contextual information 
to aid in disambiguating uncertain visual stimuli (e.g. 
Klink et  al., 2012). A relationship between perceptual 
ambiguity and contextual reliance has been observed in 
object recognition (Oliva & Torralba, 2007), action rec-
ognition (Wurm & Schubotz, 2017), and across a range 
of different visual tasks (Dror et al., 2005; Qi et al., 2018). 
For instance, individuals are more likely to conform to 
the decisions of collaborators when performing per-
ceptually difficult discrimination tasks (Qi et  al., 2018). 
If unfamiliar faces are perceptually processed in a simi-
lar manner to other visual stimuli, we would expect an 
interaction between perceptual ambiguity and contextual 
biases. According to this prior work, the more perceptu-
ally ambiguous a facial image is to process, the greater 
the contextual bias should be. On the other hand, influ-
ential face processing models propose additive contribu-
tions of perceptual and semantic information in person 
identification decisions (Bruce & Young, 1986; Burton 
et  al., 1990). If these contributions are additive as exist-
ing models suggest, then according to the logic of addi-
tive factors (see e.g. Sternberg, 1969, 2011), we would not 
expect to see an interaction between the amount of per-
ceptual evidence and the effect of context.

Clearly, understanding how the magnitude of contex-
tual biases interacts with image quality is important on 
a theoretical level in disentangling contrasting theories 
about how such an interaction occurs with unfamiliar 
faces. However, it is also important in an applied sense, 
because face identification decisions are often made 
based on low-quality CCTV images in criminal trials and 
investigations (Davis & Valentine, 2009; Edmond et  al., 
2010; Porter, 2009; Walker & Tough, 2015).

Experiment 1
In Experiment 1, we examined two questions: firstly, 
whether matching name information biases subsequent 
face-matching decisions; and secondly, whether this bias 
is increased when there is greater perceptual uncertainty. 
We asked participants to complete sequences of name 
and face-matching decisions. For half of the total tri-
als, the name pair type was consistent with the face trial 
type (e.g. if names matched then faces also matched) and 
in the other half it was inconsistent. We predicted that 
matching names would elicit a bias for participants to 
make more “match” responses to face pairs. Given that 
stronger effects of context have been observed when per-
ceptual evidence is ambiguous (e.g. Dror et al., 2005; Qi 
et al., 2018; Wurm & Schubotz, 2017), we predicted that 

this bias would be stronger when face image quality was 
reduced for one of the two facial images.

Method
Participants
Ninety-four undergraduate students from UNSW Syd-
ney were recruited for Experiment 1. Sample size was 
based on Experiment 1 of the McCaffery and Burton 
(2016) study, the first known reported instance of the 
document bias, with additional participants to account 
for data exclusions. The data of one participant were 
removed because they did not complete the experiment, 
and two participants were omitted due to scoring below 
85% accuracy on the name-matching task (task described 
in further detail below). A total of 91 participants (gen-
der = 60 female, 30 male, 1 unspecified;  Mage = 19.2 years, 
 SDage = 2.3 years) were included in the final analysis.

Stimuli
One hundred and sixty-eight image pairs were taken 
from the Expertise in Facial Comparison Test (EFCT), 
an unfamiliar face-matching test previously used to com-
pare the accuracy of novices and professionals (White 
et al., 2015). Half of the image pairs show the same face 
(match pairs), and the remaining identity pairs show two 
different faces (non-match pairs). To manipulate image 
quality in our experiments, we downsampled one image 
in each pair in Adobe Photoshop using a mosaic pixela-
tion with a 16-pixel diameter (i.e. 1/16 fewer pixels per 
cm). An example of low and high image quality photo-
graphs is shown in Fig.  1. Participants completed the 
experiment on a desktop computer with a monitor reso-
lution of 1920 × 1080 pixels, and participants were seated 
approximately 60  cm away from the screen (approxi-
mately 50° visual angle). Image pairs were presented 

Fig. 1 An example of a “high quality” facial image (left) and “low 
quality” facial image (right). The image on the right has been given a 
mosaic pixelation of 16 pixels in diameter using Adobe Photoshop
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on-screen in colour at a size of 400 × 600 px (approxi-
mately 10.5 × 16 cm).

Common first names were generated for each face to 
match the gender of the facial image; otherwise, the 
names were assigned at random. The names were pre-
sented in black capitalised Arial font. As shown in Fig. 2a, 
all names in the name task and facial images in the face 
task were displayed side-by-side and were equidistant 
from the centre of the screen (approximately 0.3° visual 
angle). All stimuli and written instructions were pre-
sented on a grey background.

Design and procedure
We used a 2 × (2 × 2) mixed factorial design, with Name 
Pair Type (same, different) and Image Quality (low, high) 
as the two within-subjects conditions. The Name Pair 
Type factor refers to whether name pairs in each trial 
are presented as matching or non-matching—“same” 
if the name pairs presented within a trial are matching, 
and “different” if the name pairs do not match. A factor 

of Task Order (name-first or face-first) was also included 
as a between-subjects condition, which modulated the 
order in which participants completed matching deci-
sions for each identity (i.e. either matching name pairs 
first before face pairs, or vice versa). We would not expect 
face-matching decisions to be biased by name informa-
tion if they were presented before the name-matching 
task, and so this task order provided a control condition. 
Participants were randomly allocated to one of the task 
order conditions—however, due to participant exclusions 
on the basis of name-matching performance accuracy, 
there was an unequal distribution of participants across 
the face-first (n = 45) and name-first conditions (n = 46).

The experiment was programmed using PsychoPy 3.0 
(Peirce & MacAskill, 2018). Participants were instructed 
to assume the role of a surveillance officer checking the 
identities of employees who were entering and exit-
ing a work building. Within this scenario, participants 
were required to check each presented identity against 
“database records” in a security system by indicating 
whether pairs of names and faces presented on-screen 
were of the same person or different people. Participants 
were instructed to make their decisions as accurately as 
possible.

Examples of experimental trials are shown in Fig.  2a. 
For each trial, participants were first shown a black fix-
ation cross for 700  ms, followed by either name or face 
pairs (depending on task order allocation). For each 
name and face decision in a given trial, participants 
were instructed that they were to indicate “match” or 
“non-match” via key press. Two different pairs of keys 
were used to prevent accidental presses of the same key 
for separate decisions (“E” and “C” for the first match-
ing decision; “I” and “M” for the second matching deci-
sion). The stimuli pair was displayed on-screen until the 
participants entered a valid keyboard input. Upon com-
pletion of the first matching decision, the stimuli pair for 
the second matching decision would immediately appear 
on-screen.

Each participant completed 168 trials. Participants 
received two short breaks after each third of the trials 
had been completed. There were an equal number of 
match and non-match face pairs in the experiment and 
match and non-match face pairs were equally likely to 
follow match and non-match name pairs and vice versa.

We originally planned for trials to be split equally 
across image quality conditions (84 high image quality, 
84 low image quality). However, a coding error resulted 
in an unequal distribution across iterations of the experi-
ment. The first 39 participants received 88 trials with 
low image quality and 80 trials with high image quality. 
The remaining 53 participants received 80 trials with low 
image quality and 88 trials with high image quality.

Fig. 2 a An example of a trial sequence in Experiment 1. In the 
name-first condition (bottom), a fixation cross is presented, followed 
by a name-matching decision and a face-matching decision. In the 
face-first condition (top), the name decision and face decision in the 
trial sequence occur in the reverse order. Both trial sequences show 
a “different” name pair type. b Experiment 1 criterion scores across 
factors of image quality and name pair type, for both face-first and 
name-first conditions. All error bars represent standard error
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Results
We analysed face-matching performance using signal 
detection measures of sensitivity and criterion (Stan-
islaw & Todorov, 1999). Two-way ANOVAs with factors 
of image quality (low, high) and name pair type (match, 
non-match) were conducted separately for the name-first 
and face-first conditions. Analysing results in this way 
enabled us to separate changes in perceptual discrimi-
nation (indexed by the sensitivity measure, d-prime) 
from changes in response biases (indexed by criterion). 
Because the main purpose of the name-matching task 
was to ensure participants processed name information, 
name-matching performance data were analysed only for 
the purposes of participant-level exclusions and an over-
all accuracy calculation. Name data are not analysed fur-
ther within current and subsequent experiments.

Because we were interested in the biasing effect of 
name matching on face-matching decisions, our dis-
cussion here focuses primarily on face-matching crite-
rion. Across all experiments, we found a consistent and 
expected main effect of image quality on sensitivity, in 
that a lower image quality led to significantly reduced 
sensitivity scores. As there were no other effects of note, 
we report all details on sensitivity scores in Additional 
file 1. On average, participants scored 77.7% accuracy on 
face-matching decisions (SD = 6.9%). The average perfor-
mance across all participants in the name-matching deci-
sion was 98.0% (SD = 2.1%).

Criterion scores for the name-first and face-first con-
ditions are shown in Fig. 2b. Name pair type had a large 
and significant effect on face-matching response biases 
in the name-first condition  (F1, 45 = 33.35, p < 0.005, 
ηp2 = 0.43) which was not present in the face-first con-
dition  (F1, 44 = 0.38, p = 0.54, ηp2 = 0.01). The direction of 
this effect aligns with our predictions; participants in the 
name-first condition were more likely to make a “match” 
response for a face-matching decision when it was pre-
ceded by matching name pairs than when it was preceded 
by a pair of non-matching names. Image quality did not 
shift response biases in either condition (face-first:  F1, 

44 = 0.51, p = 0.48, ηp2 < 0.01; name-first:  F1, 45 = 0.76, 
p = 0.39, ηp2 = 0.02), and the interaction between name 
pair type and image quality was non-significant for both 
conditions (face-first:  F1, 44 = 3.34, p = 0.07, ηp2 = 0.07; 
name-first:  F1, 45 = 1.01, p = 0.32, ηp2 = 0.02), showing 
that effects of name decision on the face-matching task 
were not modulated by image quality.

In the above analysis, we found clear evidence that 
when name-matching decisions preceded the face-
matching task, there was a bias in participant responses. 
This pattern was observed only for the name-first con-
dition. It came to our attention that, due to our experi-
mental design, participants may have experienced the 

experiment as one continuous stream of unrelated 
matching decisions, as opposed to distinct trials with 
names assigned to facial identities. We hypothesised that 
if this were the case, all name decisions would bias subse-
quent face-matching decisions, regardless of which facial 
identity the name decision pertained to.

To test this possibility, we performed a post hoc anal-
ysis using data from the face-first condition where the 
face-matching decision had been preceded by a name-
matching decision in the previous trial. We then con-
ducted a 2 × 2 ANOVA for the face-first condition 
face-matching trials with factors previous name pair 
type (same, different) and image quality (high, low). We 
found a significant main effect of previous name pair 
type on response biases  (F1, 44 = 5.83, p = 0.02, ηp2 = 0.12) 
whereby participants completing the face-first condition 
were more biased towards making a “match” face deci-
sion when the previous identity trial presented matching 
names. In other words, the name decision bias was not 
bound to singular trials. Results of this post hoc analysis 
are visualised in Additional file 1: Figure S5.

Discussion
In our first experiment, we found that face-matching 
decisions were biased by prior name-matching decisions. 
In other words, participants were more likely to state 
that face pairs were a “match” when they were previously 
shown matching name pairs. Interestingly, this tendency 
did not interact with image quality, as has been observed 
in previous studies where context has been found to have 
a significant biasing effect on perceptual decisions.

Another unexpected result was that the response bias 
was not confined within individual experimental trials; 
the post hoc analysis revealed that name-matching deci-
sions biased the decision of subsequent face-matching 
trials, regardless of the facial identity to which the names 
were assigned. In our second experiment, we aimed to 
test whether it was possible to restrict the locus of the 
bias observed in Experiment 1 to a single identity deci-
sion. To do this, in Experiment 2 we include a mock ID 
frame design that binds name and face information for 
each trial. We also aimed to minimise the possibility that 
participants were consciously altering their response 
behaviour because they believed that matching faces were 
more likely after matching names. Hence, we emphasised 
instructions that explicitly instructed participants that 
the name information should not inform face-matching 
decisions. Finally, we replaced key-press responses with 
mouse clicks as the decisional input.
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Experiment 2
Method
Participants
Sixty-seven undergraduate participants from UNSW 
Sydney were recruited for the study. The participant 
count was based on a power analysis, using G*Power 3 
(Faul et al., 2007), of detecting an effect size of ηp2 = 0.12. 
The effect size figure was obtained from a pilot version 
of this study (details of the pilot contained in Additional 
file 1).

After excluding one participant due to non-completion 
and one participant for performing under 85% accuracy 
in the name-matching task, sixty-five participants were 
included in the final analysis (gender = 47 female, 18 
male;  Mage = 19.5 years,  SDage = 2.9 years).

Stimuli
Face stimuli were the same as the previous experiment, 
but names used in Experiment 2 contained both first 
and last names. To connect name and face-matching 

decisions more clearly to a singular identity representa-
tion, we embedded name and face information within a 
mock photo ID card containing a randomly generated ID 
number with the words “STAFF MEMBER” in black capi-
talised font. The ID cards and information from the “data-
base” (either name or face, depending on the decision) 
appeared side-by-side on-screen so that participants 
could check database details against the ID information. 
An example of the ID frame is shown in Fig. 3a.

Design and procedure
The design of the experiment was the same as Experi-
ment 1, with between-subject factor Task Order (name-
first or face-first) and within-subjects factors Name Pair 
Type (same, different) and Image Quality (low, high). It 
was ensured that faces and names were allocated equally 
across conditions of name pair type, face trial type, and 
image quality. Due to randomisation and participant 
exclusions, there was a marginally unequal number of 
participants across the two between-subjects conditions 
(face-first: n = 35, name-first: n = 30).

For each trial, one of the two face images and names 
was embedded in the mock employee ID frame. Partici-
pants had to decide whether the face and name on the 
ID card matched the information in the “database” that 
appeared alongside. Participants also received additional 
instructions to those in Experiment 1 to avoid partici-
pants’ believing that name-matching decision was pre-
dictive of face-matching decision. They were told that a 
temporary worker had made random errors when enter-
ing employee names into the system and that they should 
not rely on employee names when making face-matching 
decisions.

For the name-matching task, a name was presented 
alongside the ID card and participants were required 
to respond “match” if the full names were identical. The 
first and last names shown on the ID card were randomly 
selected from a list of names that were culturally appro-
priate to the demographic of the face (e.g. “Wong” for a 
Chinese face). Where names did not match, the name 
pairs differed on either the first name or surname. For 
the face-matching task, participants decided whether 
the face on the ID card matched the identity of the data-
base face presented alongside it. Responses were made 
via mouse click on buttons that said “same” or “different”. 
After each decision, participants were required to reset 
their cursor position by clicking a “continue” button that 
was equidistant from the same and different buttons.

We also conducted a pilot study that was very similar 
to Experiment 2. This pilot only used a name-first design, 
contained slight differences in the task instructions, and 
participants were given trial-by-trial feedback on their 
accuracy (“correct” or “incorrect”). The objective of this 

Fig. 3 a An example of an ID card frame introduced in Experiment 2. 
ID card frames included a name and face, as well as a “STAFF MEMBER” 
title and a randomly generated ID number. b Experiment 2 criterion 
scores across factors of image quality and previous name pair type 
for both face-first and name-first conditions. All error bars represent 
standard error
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pilot was to examine whether the “match” bias for faces 
would persist in the name-first condition following the 
ID design change. The method and results of this study 
were very similar to Experiment 2 and so are presented in 
Additional file 1.

Results
On average, participants performed at 79.7% accuracy 
for the face-matching decisions (SD = 8.6%). The average 
accuracy for participants in the name-matching decisions 
was 98.5% (SD = 1.3%).

Criterion scores are shown in Fig. 3b. Consistent with 
Experiment 1, there was a significant main effect of 
name pair type in the name-first condition  (F1, 29 = 4.25, 
p = 0.048, ηp2 = 0.13), with participants more likely to 
make “match” responses for faces when they were pre-
ceded by matching names. There was no main effect of 
name pair type on criterion scores in the face-first con-
dition  (F1, 34 = 0.28, p = 0.60, ηp2 = 0.01), nor was there a 
main effect of image quality on face-matching response 
biases (face-first:  F1, 34 = 1.00, p = 0.32, ηp2 = 0.03; name-
first:  F1, 29 = 1.53, p = 0.23, ηp2 = 0.05). There was no 
interaction between name pair type and image quality in 
either between-subjects condition (face-first:  F1, 34 = 0.85, 
p = 0.36, ηp2 = 0.02; name-first:  F1, 29 = 3.21, p = 0.08, 
ηp2 = 0.10).

We also repeated the post hoc analysis of the face-first 
group data from Experiment 1 to determine whether 
face-matching biases were also generated by name-
matching decisions from subsequent trials. In contrast to 
the post hoc analysis in Experiment 1, we found no effect 
of previous name pair type on response bias for face-
matching decisions  (F1, 34 = 0.47, p = 0.50, ηp2 = 0.01). 
This finding leads us to two conclusions. Firstly, the face-
matching biases observed in Experiment 2 are only being 
generated by name pairs that precede the face decision 
and pertain to the same identity. Secondly, the inclusion 
of an ID frame is likely the reason why name-matching 
decisions do not bias subsequent face-matching decisions 
in the face-first condition (which is what was observed in 
Experiment 1). A figure of the post hoc analysis is shown 
in Additional file 1: Figure S6.

Discussion
In Experiment 2, we incorporated name and face infor-
mation into an ID frame and explicitly instructed par-
ticipants not to rely on name information when making 
face-matching decisions. Even with these changes, 
we replicated the results of Experiment 1, as partici-
pants continued to show a significant bias towards a 
“match” response for face pairs that were preceded by 
same name pairs. Unlike Experiment 1, however, we 

found that face-matching biases were generated only 
by preceding name pairs pertaining to the same iden-
tity. Due to changes to instructions, it is unlikely that 
the bias is caused by participants consciously relying on 
name-matching information to predict face-matching 
decisions. Rather, our results suggest that the bias is a 
product of a more implicit cognitive mechanism, result-
ing from the binding of identity-specific details and facial 
information. We investigate the cognitive mechanisms of 
the decisional bias further in Experiment 4; Experiment 
3 will continue our secondary investigation into whether 
image quality can influence the strength of face-matching 
response biases.

Consistent with Experiment 1, the results of Experi-
ment 2 again found no interaction between image qual-
ity and name pair type on face-matching response biases. 
This appears to suggest that the mechanisms of the bias 
are independent of perceptual processing. However, we 
hesitate to conclude that this is the case without test-
ing two alternative explanations. One possibility is that 
no interaction is present because no causal or predic-
tive link was established between the name information 
and face-matching outcome. We previously mentioned 
that one function of incorporating context into ambigu-
ous perceptual decision-making is to disambiguate or 
clarify one’s interpretation of the visual stimuli (see Mak-
simenko et  al., 2020). Hence, if the contextual informa-
tion is perceived as non-predictive, participants may not 
direct their attention to name information and utilise it 
when the task becomes perceptually more difficult.

A second possible explanation is that the presence of 
contextual information during a perceptually ambigu-
ous task may be crucial to contextual reliance, as seen in 
other experimental paradigms with an interactive effect 
(e.g. Dror et al., 2005; Wurm & Schubotz, 2017). Ambi-
guity during perceptual decision-making may lead to an 
increased cognitive load, meaning that contextual infor-
mation may not be relied upon in the decision-making 
process unless it is readily accessible. These two explana-
tions are further tested in Experiment 3.

Experiment 3
Experiment 3 modified the design of Experiment 2 to 
bring it closer to studies that have found an interaction 
between perceptual uncertainty and contextual biases. 
Firstly, we changed participant instructions to inform 
participants that the name-matching decision was some-
what predictive of whether the faces also matched. Sec-
ondly, we strengthened the context manipulation by 
retaining the name information under both face images 
when participants made face-matching decisions. We 
hypothesise that, following these design changes, we 
would observe an interaction between image quality and 
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name pair type whereby the contextual bias observed for 
“same” name pair types would be more pronounced for 
the low compared to high-quality facial images.

Method
Participants
Forty-three undergraduate students from UNSW Sydney 
participated in the study. All participants were recruited 
online and completed the study online on Pavlovia (Peirce 
& MacAskill, 2018). As there was no between-subjects 
condition in this experiment, the sample size was based 
on recruiting half the number of participants collected 
in Experiment 2, plus an additional ten participants to 
account for any data-based exclusions. We confirmed 
from a G*Power 3 analysis (Faul et  al., 2007) that this 
resulting sample size allowed for sufficient power in 
detecting an effect size of at least ηp2 = 0.15 (effect size 
based on name pair type effect in previous experiments).

As the study was run online, we applied stricter 
exclusion criteria to the data and required that par-
ticipants score equal to or above 95% on average name-
matching and 50% on face-matching performance to be 

included in the analysis. One participant was removed 
because of having a low average name-matching score. 
Forty-two participants were included in the final analy-
sis (gender = 32 female, 10 male;  Mage = 19.7  years, 
 SDage = 5.0 years).

Stimuli
The same facial and name stimuli used in Experiment 
2 were used. The stimuli design was identical to that of 
Experiment 2’s “name-first” condition, except that par-
ticipants were shown both the name and face informa-
tion from the database during the face-matching task. A 
red box would outline the database information on the 
right side of the screen that participants were required to 
match in each individual response. A visual example of 
this red outline is shown in Fig. 4a.

Design and procedure
Experiment 3 had a 2 × 2 within-subjects design, with 
Name Pair Type (same, different) and Image Quality 
(high, low) as the factors. There were equal numbers of 
trials across all conditions.

The procedure is identical to that of Experiment 2’s 
“name-first” condition but with a modification to partici-
pant instructions. Participants were told that there was 
a greater likelihood of facial images matching when the 
names matched, and facial images being a non-match 
when the names were not matching.

Results
On average, participants performed at 76.5% accuracy for 
the face-matching task (SD = 9.0%), and 98.5% accuracy 
for the name-matching task (SD = 0.1%).

Criterion scores are shown in Fig.  4b. We replicated 
the name decision response bias observed in our previ-
ous experiments, as shown by the significant main effect 
of name pair type on face-matching response bias  (F1, 

41 = 15.97, p < 0.001, ηp2 = 0.28). Again, participants were 
more likely to respond “match” to a face-matching task 
when previously presented with a same name pair type. 
Notably, our manipulations to participant instructions 
have made this effect larger than before (ηp2 = 0.13 in 
Experiment 2 compared to ηp2 = 0.28 in Experiment 3). 
However, as with the previous experiments, there was 
no main effect of image quality  (F1, 41 = 2.50, p = 0.12, 
ηp2 = 0.06) and, most critically, no interaction between 
image quality and name pair type  (F1, 41 = 1.04, p = 0.31, 
ηp2 = 0.02).

Discussion
Consistent with the findings of the previous two experi-
ments, participants were significantly more likely to 
respond “match” to a face-matching decision when it 

Fig. 4 a A visual example of the red outline that participants 
viewed in Experiment 3 for name and face decisions within each 
trial. The outline was added to the “database” information to remind 
participants of which matching decision they were required to 
complete at each stage of the trial. b Experiment 3 criterion scores 
across levels of name pair type and image quality. All error bars 
represent standard error
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was preceded by a name-matching decision with match-
ing names. However, despite the experimental changes 
implemented to maximise the likelihood of an interac-
tion between image quality and name pair type, we still 
did not observe a significant interaction. While this is 
a consistent result across Experiments 1 to 3, it is con-
trary to findings with other perceptual stimuli (Dror 
et  al., 2005; Qi et  al., 2018). Interestingly, however, the 
result appears to be consistent with models that pro-
pose additive—rather than interactive—contributions of 
perceptual and semantic information in person identity 
decisions (Bruce & Young, 1986; Burton et al., 1990). The 
implications of this finding will be discussed further in 
our General Discussion.

In our next experiment, we refocus on the main effect 
of face-matching response bias induced by name infor-
mation. Based on our observation in Experiment 2, we 
suspect that the biasing effect of name-matching deci-
sions on face decisions is caused by an implicit cognitive 
mechanism, namely the development of person identity 
representations.

To empirically test this, we next examine whether mak-
ing comparisons of any information—i.e. not person 
information per se—also induces the observed response 
bias. We test this in the next experiment by comparing 
biases induced by matching names to the biased induced 
by matching non-person information.

Experiment 4
Previous experiments have consistently shown that 
name-matching decisions induced a face-matching 
response bias. However, it is not clear whether this bias 
effect operates at the level of person identity, or whether 
it reflects a more domain-general criterion setting change 
caused by matching any form of written information. In 
Experiment 4, we therefore test whether this same bias 
can be induced by making other types of matching deci-
sion that do not involve person information, for example 
from matching ID card expiry dates and names of com-
mon objects. Because image quality did not modulate 
bias in our previous experiments, we did not include this 
manipulation in our final experiment.

Method
Participants
Eighty participants were recruited from Amazon 
Mechanical Turk and were financially reimbursed for 
their participation. The study was advertised as a psycho-
logical experiment involving matching tasks with faces 
and written information.

Based on a G*Power analysis (Faul et al., 2007), a sam-
ple size of 40 participants would have provided at least 

80% power for detecting an effect size of ηp2 = 0.15 (effect 
size figure based on previously observed name pair type 
effect). However, we collected a larger sample size here 
to have sufficient power for a mixed-model ANOVA 
which tested a hypothesis beyond the scope of this paper 
(detailed in Additional file 1).

Seven participants were excluded from the analysis 
on the basis that they scored lower than 95% in context-
matching accuracy (further details of context-matching 
in Design and Procedure) or below 50% in face-match-
ing accuracy. Seventy-three participants were included 
in the final analysis (gender = 45 male, 28 female; 
 Mage = 41.0 years,  SDage = 11.9 years).

Stimuli
The same facial images and names as those in Experiment 
2 were used for the face-matching and name-matching 
tasks in this experiment, respectively. However, we also 

Fig. 5 a Trial examples of the name, date, and object context pair 
types in Experiment 4. In the name and date pair type conditions, 
participants were shown an ID card similar to that in Fig. 3a, but 
for the addition of expiry date information. In the object-matching 
condition, participants were shown a white frame with an object 
label under the facial image. b Experiment 4 criterion scores as a 
function of context pair type and context condition. All error bars 
represent standard error
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modified Experiment 2 by adding two different types of 
written information—ID card expiry dates and names 
of common objects (henceforth referred to as the “date” 
and “object” information types). Expiry dates assessed 
whether matching non-personal information commonly 
contained on ID cards can induce biases. Names of com-
mon objects were introduced to assess whether match-
ing general written information can create face-matching 
response biases.

The ID card shown on-screen is identical for the name 
and date information types, as illustrated in Fig.  5a. 
The appearance of the ID card in these two conditions 
is highly similar to that shown in Fig. 3a, except for the 
inclusion of the words “Expiry Date” and a date in the 
format “DD/MM/YYYY” positioned below the ID num-
ber. In the object information condition, an object label is 
inserted where the name information would originally be 
(i.e. below the facial image) and no other written infor-
mation is present. The object label and facial image are 
contained in a white frame identical in size and shape to 
that shown in Fig. 3a.

Expiry dates displayed on the ID card were randomly 
generated to be later than the dates on which the experi-
ment ran. Non-match dates displayed on the right side 
of the screen, on the other hand, always preceded the 
dates presented in ID frames. Object labels were ran-
domly selected from a list of 252 common concrete 
nouns obtained from the Internet. The list of concrete 
nouns was curated to avoid nouns that could have high 
emotional valance or have an implicit association bias. 
Some examples include “OCEAN”, “COMPUTER”, 
and “SHAMPOO” (for a comprehensive list of chosen 
objects, see Additional file 1).

Design and procedure
All participants in this experiment performed name, 
date or object-matching decisions prior to making face-
matching decisions, and the three different types of 
decisions were made in separate blocks of 56 trials each 
(block order was counterbalanced across participants). 
Visual examples of these different decision types are 
shown in Fig.  5a. These changes resulted in a 2 × 3 fac-
torial design, with within-subjects factors of Pair Type 
(same, different) and Information Type (name, date, 
object). The order in which participants completed 
information type matching blocks was systematically 
randomised such that an even number of participants 
completed the name, date, or object conditions first. This 
design choice was made based on results from an Experi-
ment 4 pilot study, which had fully randomised the order 
in which participants completed the information type 
matching blocks. Further details about the Experiment 4 
pilot study are included in Additional file 1.

Different instructions were shown prior to each block 
based on the context condition. Instructions preced-
ing the name and date condition block were the same 
as that provided in Experiment 2 using the security sur-
veillance scenario. For the object condition, participants 
were not given a security surveillance scenario, but were 
simply informed that they needed to check whether the 
object name and face on the left of the screen matched 
the object name and face shown on the right. Prior to all 
context conditions, participants were informed that they 
should not rely on written information when matching 
faces. Participants completed three practice trials with 
feedback prior to each trial block to become accustomed 
to matching each context type.

Results
On average, participants performed at 73.1% accuracy for 
the face-matching task (SD = 24.7%), 98.2% accuracy for 
the name-matching task (SD = 4.3%), 99.4% accuracy for 
the date-matching task (SD = 2.3%), and 99.6% accuracy 
for the object-matching task (SD = 2.0%).

Criterion scores for Experiment 4 are shown in Fig. 5b. 
The overall main effect of pair type on face-matching cri-
terion scores was non-significant  (F1, 70 = 0.05, p = 0.83, 
ηp2 < 0.001). However, there was a significant two-way 
interaction between pair type and information type  (F2, 

140 = 4.86, p = 0.009, ηp2 = 0.06). Simple main effects 
show that while there was a matching bias after same 
name pairs in the predicted direction  (F1, 72 = 5.16, 
p = 0.02, ηp2 = 0.07), the opposite pattern emerged after 
date matching  (F1, 72 = 4.41, p = 0.039, ηp2 = 0.06). In 
other words, a “match” bias occurred for face-matching 
decisions after being shown non-matching date pairs. 
Finally, there was no significant shift in response bias 
found after object matching  (F1, 72 = 0.004, p = 0.94, 
ηp2 < 0.001). This suggests that the matching bias rep-
licated in this experiment only occurs after matching 
names but not after matching any other information.

Discussion
Results of Experiment 4 replicated previous experiments 
but also indicate that the bias is linked to the processing 
of identity information. Matching names prior to match-
ing faces led to a face-matching response bias consistent 
with the name pair type, but this shift in bias was not 
found when participants matched expiry dates or names 
of objects prior to face-matching decisions. This sug-
gests that the bias in face-matching decisions we have 
observed in all our experiments arises from mechanisms 
that are primarily involved in the processing of person 
information.
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General discussion
Across four experiments, we examined the impact of 
matching name information on unfamiliar face-match-
ing decisions using an experimental design similar to 
identity verification tasks in applied settings. We found 
consistent evidence that participants were significantly 
more likely to make “match” decisions for face pairs 
when face-matching decision were preceded by matching 
names. This bias remained even when participants were 
instructed not to rely on name information (Experiment 
2) and was not found for matching decisions based on 
non-person information (Experiment 4).

Our work extends recent studies reporting a response 
bias in face matching from processing contextual infor-
mation (Feng & Burton, 2019; Fysh & Bindemann, 2018; 
Howard et al., 2020; McCaffery & Burton, 2016; Robert-
son & Burton, 2021). We also provide evidence that this 
face-matching bias operates on an implicit level, because 
it was not eliminated by explicit instruction that the 
name information was uninformative to the face-match-
ing decision.

Interestingly, we found that this bias was induced by 
name-matching decisions but not when processing infor-
mation unrelated to person identities. This may suggest 
that the origin of the bias is the representations of person 
identities. More specifically, as individuals process unfa-
miliar faces in combination with identity-specific details, 
an unfamiliar face representation may be developed 
which incorporates these two sources of information 
(similar to that of a PIN from the interactive activation 
model; Burton et  al., 1990) and influences subsequent 
decision-making pertaining to the face. This possibility 
is feasible, given the strong evidence that identity-based, 
top-down information is readily integrated into percep-
tual decisions about unfamiliar face identities (Dunn 
et  al., 2021; Menon et  al., 2015; see also Andrew et  al., 
2015), and the established finding that concurrent pres-
entation of incongruent name or semantic information 
interferes with the processing of face identity (Binde-
mann et al., 2005; Jenkins et al., 2003; Young et al., 1986). 
We propose that the bias we observe here might stem 
from functional mechanisms that integrate semantic and 
perceptual information with unfamiliar faces to support 
the everyday learning and recognition of new facial iden-
tities (e.g. Ambrus et al., 2021; Bonner et al., 2003; Kauf-
mann et al., 2008; Schwartz & Yovel, 2016, 2019; Shoham 
et al., 2021).

Our experiments show that processing name informa-
tion on ID cards caused biases in unfamiliar face identity 
processing, but processing document-based informa-
tion such as expiry date did not. This suggests that iden-
tity-level representations may be contributing to the 

“document bias” of matching unfamiliar faces (Feng & 
Burton, 2019, 2021; McCaffery & Burton, 2016). How-
ever, it does not identify whether matching other forms 
of biographical information, such as an individual’s occu-
pation, gender, or nationality, would induce the same 
face-matching bias examined across our experiments. 
According to the structure of the interactive activation 
and competition model (Burton et al., 1990), details that 
more uniquely identify an unfamiliar face representa-
tion may be more successful in forming an unfamiliar 
face representation (e.g. names as opposed to biographi-
cal details), and thus more likely to generate biases when 
processed prior to face matching. This is because name 
information is described as forming a part of a person 
identity node (PIN) upon which a person representation 
is based, while semantic details such as nationality form 
semantic information units (SIUs) are connected to the 
PIN in a one-to-many fashion (e.g. multiple person iden-
tities can share the same birthday or nationality). Future 
experiments will be required to test whether the bias we 
report is also caused by other sources of person informa-
tion, or whether names are especially biasing—for exam-
ple, in the light of strong name–face interference effects 
in face processing tasks (e.g. Bindemann et  al., 2005) 
and a general tendency for people to form strong face–
name associations (Ramon et al., 2016; Schwartz & Yovel, 
2016).

Critically, our results demonstrate that the integration 
of perceptual information with sources of person infor-
mation that are not informative for the task of identifica-
tion can be detrimental to accuracy (Dunn et  al., 2021; 
Menon et  al., 2015). The biases in face-matching deci-
sions observed here and in prior work (Howard et  al., 
2020) highlight a need for practical solutions to mini-
mise face-matching biases in real-world tasks. The fact 
that explicit instructions to ignore name-matching deci-
sions were ineffective in Experiment 2 suggests that these 
biases are implicit and may go unnoticed in applied set-
tings. In future work, one approach to mitigating these 
biases would be to follow solutions that have been pro-
posed in forensic pattern-matching domains. For exam-
ple, in fingerprint matching (Dror et  al., 2005, 2006; 
Smalarz et  al., 2016), researchers have proposed a solu-
tion known as linear sequential unmasking (LSU; Dror 
et  al., 2015). LSU is a process that involves providing 
only task-relevant information to the forensic scientist 
(e.g. the fingerprint pair), then providing other forms of 
information only when necessary to accurately make the 
matching decision.

Across our experiments, we consistently found that 
the biasing effect of name-matching decisions was 
not affected by the quality of images being compared. 
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Even when name-matching decisions were presented 
on-screen alongside the face-matching decision, this 
remained the case. Our findings align with a prominent 
model of person identity representation (IAC;  Burton 
et  al., 1990) where the pooling of different sources of 
identity information is based on the additive accumula-
tion in a central “hub”. This is opposed to mechanisms 
where there is a modulating effect of semantic context on 
perceptual representations themselves, as has been pro-
posed for example by predictive coding models (see e.g. 
Trapp et al., 2018).

On the other hand, the absence of an interaction is 
contradictory to the results of researchers in other visual 
fields who observed an interaction between perceptual 
uncertainty and decision-making (Dror et  al., 2005; Qi 
et al., 2018; Wurm & Schubotz, 2017). We do note, how-
ever, that the form of context utilised in this experimen-
tal paradigm differed in a qualitative nature from that of 
prior studies. While operationalisations of “context” in 
prior literature on ambiguous perceptual decision-mak-
ing varied widely (see e.g. Klink et al., 2012), a majority 
of successful interactive effects we observed were based 
on operationalising and conveying “context” as visual 
information (e.g. scene information; Wurm & Schubotz, 
2017). Written information, as utilised in our experimen-
tal paradigm, may not be coded with the same level of 
automaticity as visual contexts.

We tentatively hypothesise that, for written informa-
tion in forensic contexts to interact with perceptual 
uncertainty, it may need to be as directly relevant to the 
perceptual decision-making as possible. A clear example 
of such written information, in face-matching paradigms, 
is AI labels which express the likelihood or opinion of 
whether an unfamiliar face pair is a match or not (e.g. as 
seen in Fysh & Bindemann, 2018). This possibility would 
be a promising avenue for future research, with direct 
practical implications for forensic contexts whereby 
expert reports and opinions of visual information are 
often paired alongside perceptually ambiguous stimuli.

Conclusions
In summary, we have shown persistent biasing effects 
on face-matching decisions resulting from making con-
current checks of other identity information. These were 
robust to a variety of experimental design implemen-
tations and changes to task instructions. Should these 
biases transfer to real-world settings, they would have 
potentially profound consequences, for example, lead-
ing to the issuance of fraudulent identity documents 
or admitting imposters to secure access areas. Future 
research should therefore aim to better understand the 
causes of these biases and techniques to mitigate them.
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