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The accuracy with which faces can be predicted from bare skulls
has been a topic of contentious debate since 1913 (see e.g., [1–8]).
However, empirical tests of the method have never been more
pertinent since there has been a shift away from expectations that
facial approximations replicate broad facial features (i.e., those
associated with ‘‘race’’ [1,9,10]), towards claims that facial
approximations produce visages that are easily and correctly
recognized as the person to whom the skull belonged [11–13].

So that accuracy tests hold maximal value it is essential that
they be formulated to address the variable that is deemed to
underpin an accurate facial approximation (i.e., the facial
approximation’s aim). For example, facial approximation accuracy
could be defined as: (i) anatomical similarity to the correctly
matching antemortem face; (ii) ability to generate forensic
casework success; or (iii) as the ability for a facial approximation
to generate purposeful and correct facial recognitions in an
absence of any other cues as to the person’s identity. All of the
above definitions are slightly different and demand slightly

different methods to properly assess them (i.e., resemblance
ratings, casework success and recognition rates respectively; see
[7]). Since it is commonly agreed facial approximation targets the
production of a correctly recognizable face [12–18], it is recogni-
tion (or some other highly correlated factor) that must form the
basis for accuracy tests [7].

In forensic casework, it is often observed that the people who
report potential matches to law enforcement agencies are close
acquaintances of the victim (i.e., people who were once very
familiar with the person to whom the skull belongs), therefore,
accuracy studies employing ‘‘familiar’’ examiners would be ideal
[19–21]. In reality, however, the use of familiar examiners is
difficult because the tests must be conducted in the blind (families
members of past victims cannot be used) and because ethical
issues exist if casework circumstances are simulated (i.e.,
unsuspecting families are mislead into thinking that one of their
loved ones have passed when this has not occurred). For these
reasons, facial approximation accuracy has been tested using: (i)
an array of antemortem facial images (also known as face galleries,
face pools, photo-spreads or lineups); and (ii) examiners who did
not know the person to whom the skull belongs (i.e., were
‘‘unfamiliar’’ with them). Such approaches possess limitations
since there are differences in the ways the familiar and unfamiliar
people process faces [19–22], but without alternatives these
approaches form a useful compromise. In facial approximation,
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A B S T R A C T

The accuracies of facial approximations have been measured by determining the frequency that

examiners recognize correctly matching faces from photo-spreads under blind conditions. However, the

reliability of these studies is unknown and warrants investigation since photo-spread results are based

on subjective judgements of typically small single groups of examiners (<150 individuals). Moreover,

statistical significance tests hold limited value for gauging reliability since these probabilities are only

applicable to exactly matched study samples. To redress this issue, this study measured the repeatability

of photo-spread results using three previously published facial approximations, the same photo-spread

from the original study, and four independent groups of examiners (the original study group (trial 1); and

three retest groups: trial 2 = c. 40 individuals; trial 3 = c. 75 individuals; and trial 4 = c. 115 individuals).

Across all three facial approximations, differences in recognition rates varied from 0% to 31% between

independent samples of examiners. For the nine faces that commonly received high recognition scores,

the largest mean difference was 18%. This indicates that when a photo-spread size of 10 faces is used, the

results generated from a sample of <115 examiners should be considered approximate, and that any

differences in the recognition rates that do not exceed 18% should be considered to be negligible.
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such arrays have been constructed using death masks [1,23], scans
of faces [8], and antemortem photographs [4,6,24,25]. While each
method holds limitations, antemortem photographs hold a
number of advantages because they are easily and cheaply
obtained, contain texture information, and usually capture the
subject in an upright posture.

Face arrays may be administered in one of two fashions. Either
all faces can be presented at once (=simultaneous face array or
more specifically a photo-spread when photographs are used) or
one face can be presented one-after-the-other in sequential order
(sequential face array). Despite being more time intensive,
evidence favours the second presentation mode since it dis-
courages excessive false positive responses and forces more
absolute judgements ([26–28], or for results specific to facial
approximation see [24]). In facial approximation, however, photo-
spreads have been the most common mode of assessment (see e.g.,
[4,6,13,24,25]), but their reliability is unknown. To redress this
issue, this study measured the repeatability of results across
multiple independent samples of examiners when the same exact
facial approximation and photo-spread were used.

1. Materials and methods

To avoid copyright issues and so that a broad spectrum of facial approximation

‘‘qualities’’ were covered, three facial approximations previously published by

Stephan and colleagues were selected from the literature for testing: facial

approximation (FA) 1, see [29]; FA2, see [24]; and FA3, see [25]. These facial

approximations included two that were constructed under blind conditions (one by

a first time second-year science student [29] the other by a PhD student [24]); and

one constructed privy to the target individual’s facial appearance by the second

aforementioned practitioner [25]. Of course, this last constructed face is not a true

facial approximation since it was constructed under conditions that favour close

representation of the target individual beyond those normally attainable in forensic

casework (i.e., the practitioner was privy to the antemortem facial appearance).

The three facial approximations and their corresponding photo-spreads were

printed on A4 pages (one facial approximation with its corresponding photo-spread

per page) and presented to three new groups of examiners (undergraduate anatomy

students) for evaluation: trial 2 = c. 40 examiners; trial 3 = c. 75 examiners; and trial

4 = c. 115 examiners (for exact sample sizes see Fig. 1). Examiners indicated their

age and sex before evaluating the face pools and each examiner was requested to

notify the investigators if they recognized (by name) any face/s contained in the

assessments. Where any face was thought to be recognized (n = 1), data for those

assessments were excluded from the analysis.

2. Results

Recognition responses for the three facial approximations using
the three new examiner groups and their original published
samples are presented in Fig. 1. Across all three facial approxima-
tions, differences in recognition rates (for any photo-spread face)
varied from 0% to 31% across the trials. Fluctuations in recognition
rates > 10% were common, and for the nine faces that commonly
received high recognition scores (i.e., recognition rate of 20% for at

least one trial; see FA1: face array # 2, 4, 6, and 7; FA2: face array #
1, 4, 7, and 10; FA3: face array # 4), the mean value of the largest
difference between trials was 18%. Fluctuations of this magnitude
were evident even for the larger samples of examiners (see FA2,
trials 3 and 4, array face # 4, 7, and 10 in Fig. 1).

Since we had collected much additional data we combined the
results of the retest trials with those of the original published study
to yield much larger samples (n > 250 examiners). These data are
presented in Fig. 2. Although chance rates for recognition of FA2
and FA3 are probably closer to 5% than 10% (since examiners had
the option of not identifying any face), we use a chance rate of 10%
to calculate statistical significance tests to increase the robustness
of the conclusions. Two-by-two x2 tests indicated that the
correctly corresponding face for FA1 was recognized at the chance
rate (x2(1) = 0.00, p > 0.05, power = 89%), the correctly corre-
sponding face for FA2 was recognized above the chance rate at

statistically significant levels (x2(1) = 10.89, p < 0.01), and the
correctly corresponding face for FA3 was recognized above the
chance rate at highly significant levels (x2(1) = 199.80, p < 0.001).
For FA2 and FA3, no other face in the array received recognition
responses that were above chance at statistically significant levels
(p < 0.05).

3. Discussion

The results of this study indicate that the recognition rates
produced from any single photo-spread study that use relatively

Fig. 1. Recognition rates of three facial approximations produced using their

original study samples and three new samples of independent examiners. For each

photo-spread the correct match is ‘‘4T’’: ‘‘4’’ = the sequence number in the array;

and ‘‘T’’ = target (person to whom the skull belonged). ‘‘NI’’ stands for ‘‘no

identification possible’’.
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