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It seems a foregone conclusion that face mask-wearing hinders the interpretation of facial expressions, increasing

Mask the risk of interpersonal miscommunication. This research identifies a notable counter-case to this apparent
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truism. In multiple experiments, perceivers were more accurate distinguishing between genuine and fake smiles
when the mouth region was concealed under a mask versus exposed. Masks improved accuracy by shielding
perceivers from the undue influence of non-diagnostic cues hidden behind masks. However, perceivers were
unaware of the advantage bestowed by masks, holding, instead, the misbelief that masks severely obscure the

distinction between genuine and fake smiles. Furthermore, these patterns proved to be culturally invariant rather
than culturally contingent, holding true for both Westerners and Easterners.

1. Introduction

As a result of the COVID-19 pandemic, wearing face masks is ubig-
uitous. Although most people recognize the health benefits of masks, it
has been suggested that they are concerned about masks compromising
nonverbal communication (Campagne, 2021; Matuschek et al., 2020;
Ramdani et al., 2022). After all, masks conceal a sizable portion of one of
our most powerful social communication tools — the face (Ekman &
Oster, 1979; Gill et al., 2013; Jack & Schyns, 2015; Todorov et al.,
2015). The portion of the face concealed by a mask consists of the mouth
and several surrounding areas and is collectively referred to as the mouth
region (or the mouth) in this report for convenience. Comprising more
than half of the 20 facial muscles, the mouth region contributes to the
production of a wide range of facial expressions, transmitting a wealth of
social information (Sendic, 2022). In particular, of the 28 main action
units (AUs, the basic units of facial movements) codified under the
Facial Action Coding System (FACS) (Ekman & Friesen, 1978; RealEye,
2024), 17 are unambiguously instantiated through muscle activation
within the mouth region. For reference, consider what we metonymi-
cally refer to as the eye region (or the eyes), the part of a face concealed by
a pair of oversized sunglasses. Only about two of the 20 facial muscles
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reside in the eye region (Sendic, 2022); and correspondingly, just six of
the 28 main AUs are grounded in muscles within this region. In fact, the
2002 edition of the FACS Manual has four chapters on lower-face AUs
but a single chapter on upper-face AUs (Ekman et al., 2002). Taken
together, it seems a foregone conclusion that people will be less accurate
in “reading” others’ faces if the mouth region is hidden behind a mask.
However, this may not always be the case.

In principle, the seeming truism that mask-wearing undermines so-
cial perception ought to break down in a circumstance in which the
information provided by the mouth region is non-diagnostic. Generally,
a cue (e.g., Fido has four legs) is considered nondiagnostic if it is equally
likely to be observed under each of the alternative hypotheses under
consideration (e.g., Fido is a cat versus Fido is a dog). We posit that such
a circumstance may occur when people are tasked with judging the
authenticity of the most frequently displayed facial expression—the
smile (Calvo et al., 2014). Importantly, just as in cases in which people
try to discern whether someone is lying, people may hold faulty beliefs
about which information is diagnostic when judging smile authenticity
(Hartwig & Granhag, 2015; Zuckerman et al., 1981). As a result, we
predict that people will mistakenly believe face masks impair the
discrimination of genuine and fake smiles when—in fact—the opposite
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will occur.
1.1. Smiles, genuine or fake

A smile involves the contraction of the zygomatic major muscle that
lifts the corners of the mouth (Frank et al., 1993). Although there are
different views on the types and function of smiles, many scholars
maintain that people express different smiles depending on how they are
feeling and in response to contextual influences (e.g., Frank et al., 1993;
Martin et al., 2017; Rychlowska et al., 2017). One common approach is
to classify smiles as genuine or fake (for a discussion, see Martin et al.,
2017).

Proponents of this binary classification assert that genuine smiles
(sometimes referred to as real, true, Duchenne, enjoyment, involuntary,
spontaneous, or reward smiles) are expressed when people are experi-
encing positive affect or happiness (Frank & Ekman, 1993; Miles &
Johnston, 2007; Niedenthal et al., 2010; Rychlowska et al., 2017;
Sheldon et al., 2021a). In addition to using the zygomatic major muscle
around the mouth, genuine smiles also recruit the orbicularis oculi
muscle that raises the cheeks, creating the wrinkles around the eyes
often referred to as “crow’s feet” (Duchenne & de Boulogne, 1990; Frank
& Ekman, 1993). By contrast, fake smiles (sometimes referred to as
deceptive, false, phony, non-Duchenne, non-enjoyment, voluntary,
posed, or social smiles) are expressed in the absence of positive affect or
happiness (Ekman & Friesen, 1982; Miles & Johnston, 2007; Niedenthal
et al., 2010; Sheldon et al., 2021b) and for a wide range of reasons, such
as to conceal negative emotions or be polite (Ekman et al., 1988).
Therefore, fake smiles represent a broader category of smiles. Fake
smiles use the zygomatic major muscle around the mouth, but do not
recruit the orbicularis oculi muscle (Ekman & Friesen, 1982; Frank &
Ekman, 1993; Sheldon et al., 2021b).

Being able to distinguish between genuine and fake smiles is a crit-
ical social skill. In a gift-giving context, for example, classifying a smile
as genuine or fake could mean the difference, for example, between
correctly inferring that your friend is truly happy with your gift
(correctly identifying a smile as genuine) and failing to realize that your
friend is hoping you included a gift receipt (incorrectly identifying a
smile as genuine). People can and do distinguish between genuine and
fake smiles (Frank et al., 1993), particularly when socially motivated
(Bernstein et al., 2008; Schindler & Trede, 2021). Moreover, they use
their perceptions of smile authenticity to inform other social judgments,
for example, by judging those displaying genuine smiles (vs. fake) as
happier (Miles & Johnston, 2007) and evaluating them more positively
on a wide range of interpersonal traits (Frank et al., 1993; Gunnery &
Ruben, 2016; Johnston et al., 2010).

1.2. Masks and discerning smile authenticity

Returning to the topic of masked smiles, for a perceiver mainly
concerned with discerning the authenticity of a smile, the presence of a
mask should constitute no more than a harmless piece of fabric. After all,
the diagnostic cues critical to the perceiver’s success reside primarily in
the region beyond the mask (i.e., the eyes), whereas the occluded region
(i.e., the mouth) offers little diagnostic value. Therefore, the perceiver’s
accuracy should not be affected by whether the smile under consider-
ation is hidden by a mask. Interestingly, this normative claim may fail as
a prediction of what empirically transpires. In fact, a case could even be
made that the perceiver’s accuracy may paradoxically improve when the
mouth of a smile is concealed by a mask.

As in other interpersonal judgments (e.g., deception detection), the
extent to which people are successful in discriminating between genuine
and fake smiles may depend not only on actual diagnostic cues (e.g.,
movement in the eye region) but also on people’s beliefs regarding
which cues are diagnostic vis-a-vis non-diagnostic (Hartwig & Granhag,
2015; Zuckerman et al.,, 1981). A meta-analysis of around 25,000
deception judgments found that the average accuracy rate of human
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judges was 54%, barely exceeding the chance baseline (Bond & DePaulo,
2006). One particular explanation put forth in the literature for such
underwhelming accuracy is that people, including professional lie
catchers, such as police officers, usually subscribe to erroneous beliefs
about the cues to deception.

Applying this framework to the task of distinguishing genuine from
fake smiles—and considering the effect of face masks—two critical
questions emerge: 1) What are people’s beliefs about cue diagnosticity,
particularly the facial region concealed by masks (e.g., mouth)? and 2)
Given such beliefs, what is the effect of concealing the mouth (via
masking) on judgmental accuracy?

In response to these two interconnected questions, we propose a
descriptive model that speaks to the role masks may play in the judg-
ment of genuine and fake smiles. Below we develop and articulate two
theoretically derived hypotheses that we comprehensively test in this
research: the maximum confidence-loss hypothesis and the ironic perfor-
mance-gain hypothesis. These two hypotheses, in tandem, predict that
people will mistakenly believe face masks interfere with the discrimi-
nation of genuine and fake smiles when-in fact-the opposite will occur.

1.3. Theoretical justifications

1.3.1. The maximum confidence-loss hypothesis

Lay people can discriminate between genuine and fake smiles
considerably better than chance, but it is likely that their judgments are
based on intuition rather than deliberation (Gigerenzer, 2022; Kru-
glanski & Gigerenzer, 2011). Existing evidence suggests that people
probably lack explicit knowledge of the perceptual cues that distinguish
genuine and fake smiles (Frank et al., 1993; Mai et al., 2011). In the
absence of explicit knowledge, people tend to overgeneralize, extrapo-
lating information from a familiar, seemingly similar context — a ten-
dency well documented in the judgment and decision-making literature
(Cimpian et al., 2010; Leslie et al., 2011; Sutherland et al., 2015; Wil-
liams et al., 2013). Since judging the authenticity of a smile is tanta-
mount to making a happy/not happy judgment, when people construct
ad hoc beliefs about how concealing the mouth (e.g., via masking) will
impact their accuracy in discriminating genuine/fake smiles, they likely
generalize from their beliefs about the role of the mouth in emotion
recognition in general.

In line with existing literature (Blais et al., 2012), we posit that
people believe the mouth region to be more critical than any other face
region (including the eyes) for deciphering facial expressions (e.g.,
happy, surprised, fearful, angry, disgusted, sad). After all, the mouth
region, as aforementioned, is the most articulate and innervated part of a
face. In fact, when decoding facial expressions, people tend to under-
utilize facial areas other than the mouth, even if they are informative
(Blais et al., 2012). Unreflectively extrapolating this general belief about
the importance of the mouth to the particular case of discerning smile
authenticity is apt to result in the non-normative sentiment described by
the maximum confidence-loss hypothesis.

Maximum confidence-loss hypothesis: Relative to judging
exposed smiles, perceivers will lose confidence in their genuine/fake
smile discrimination accuracy when the non-diagnostic mouth region is
concealed (e.g., by a mask). Furthermore, the confidence loss incurred as
aresult of concealing the mouth will exceed the confidence loss incurred
as a result of concealing other facial areas, even the truly diagnostic eye
region.

1.3.2. The ironic performance-gain hypothesis

Given that the mouth region is non-diagnostic with respect to the
distinction between genuine and fake smiles, concealing the mouth
should presumably be analogous to subtracting zero from an equation,
and should therefore be devoid of any causal effect. However, it is well
established that an otherwise innocuous nondiagnostic cue can result in
judgment errors if perceivers are unaware of its non-diagnosticity and
take it into account, either intentionally or inadvertently, in the
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judgment process (Camerer et al., 1989; Fischhoff, 1975; Hall et al.,
2007; Nisbett et al., 1981; Tversky & Kahneman, 1974). On the flip side,
veridical judgments have been shown to correlate with perceivers’
ability to isolate and ignore nondiagnostic cues (Bogaard & Meijer,
2018; Ettenson et al., 1987; Jarodzka et al., 2010).

Thus, denying people access to non-diagnostic cues can be beneficial
rather than causally neutral, provided that people are incognizant of or
even mistaken about the lack of diagnostic value of these cues. By
extension, the notion that concealing the mouth region can facilitate the
authenticity judgment of a smile is not without merit. This is especially
true if people wrongly think of the mouth as the most important source
of authenticity markers, as posited by the maximum confidence-loss
hypothesis.

Ironic performance-gain hypothesis: Perceivers will be more ac-
curate in discerning the authenticity of a smile when the mouth region of
the smile is concealed (e.g., by a mask) versus fully exposed, an effect we
refer to as disclosing-by-masking effect.

1.4. Culturally contingent or culturally invariant?

Thus far, our theorizing has remained largely agnostic to culture.
However, in light of existing literature on cross-cultural differences in
emotion recognition (Jack et al., 2009; Yuki et al., 2007), there are
reasons to take seriously the possibility of our descriptive model being
culturally contingent. That is, our model may not be able to adequately
accommodate Eastern experiences.

Members of Eastern (or interdependent) cultures, such as Chinese,
Japanese, and Koreans, are known to downplay or even suppress out-
ward expressions of emotions for fear of disrupting social harmony (Ford
& Mauss, 2015). However, because muscles within the eye region are
usually less amenable to intentional control than those in the mouth
region (Matsumoto & Lee, 1993), inner feelings can still be betrayed by
involuntary movements around the eyes despite a person’s efforts to
inhibit them. These observations led Yuki et al. (2007) to propose and
evaluate the notion that Easterners should rely on the eyes more than the
mouth when decoding others’ emotions. Their empirical results
demonstrate a cultural bifurcation in how mouths versus eyes are uti-
lized when reading emotions from facial expressions: While members of
Western (or independent) cultures give more weight to the mouth region
than to the eye region, Easterners “focus more strongly on the eyes than
the mouth” (p. 303). This claim, which we refer to as the YMM thesis
after the initials of the authors, can have important implications for both
constituent hypotheses of our descriptive model, assuming that
discerning smile authenticity amounts to inferring if someone is expe-
riencing happiness (or joy) and therefore could be considered a special
case of emotion perception.

On the one hand, suppose that Eastern cultures have indeed instilled
in their members the belief that the mouth is generally less informative
than the eye region for inferring emotions. Given this premise, when
decoding facial expressions of emotions, Eastern perceivers should
generally be more worried about losing access to the eyes than losing
access to the mouth. If Easterners apply their beliefs about the relative
importance of the eyes versus the mouth to emotion recognition in
general to the specific context of discerning the authenticity of smiles, it
follows that they may lose confidence the most when the eye region is
concealed (instead of when the mouth is concealed). In other words, the
maximum confidence-loss hypothesis may not characterize the beliefs of
Easterners.

On the other hand, suppose that when interpreting facial expres-
sions, Easterners are indeed highly practiced at discounting or even
ignoring the mouth because movements there tend to be severely
censored per cultural norms. Then, when it comes to discerning smile
authenticity, Easterners, compared to their Western counterparts, would
benefit markedly less, if at all, from being denied access to the mouth.
After all, they presumably would disregard this region even if it were
accessible. Therefore, the ironic performance-gain hypothesis may not

Journal of Experimental Social Psychology 115 (2024) 104658

hold among Easterners.

In short, if we accept both the YMM thesis and the premise that smile
authentication exemplifies emotion perception, our descriptive model
may only be descriptive of Western populations. Thus, neither the
maximum confidence-loss hypothesis nor the ironic performance-gain
hypothesis should be expected to generalize to members of Eastern
cultures. For convenience, the conjecture that the validity of both con-
stituent hypotheses of our descriptive model is contingent on the culture
under consideration is termed the culture-contingency meta-hypothesis. It
is important to note that our assumption that discerning smile authen-
ticity can be equated to a special case of emotion perception is open to
debate. For example, it might entail no more than pattern matching
based on low-level visual features.

Potential counterpoints. Interestingly, there is evidence in the
existing literature suggesting exceptions to the YMM thesis. That is,
there might be situations where perceivers in East and West may not
vary, at least not qualitatively, in how they differentially rely on the
mouth versus the eyes for interpreting facial expressions. As pertains to
the present study, some exceptions call into question the tenability of the
culture-contingency meta-hypothesis.

Consider a recent study (Snoek et al., 2023), where the authors
devised an innovative procedure to triangulate, for Eastern and Western
perceivers separately, AUs that ground the decision to attribute one of
the six basic emotional states to a given facial expression. They found
that AUs whose presence was critical to making a happiness attribution
hardly vary between cultures. Specifically, the five AUs that emerged as
the most critical to perceiving facial displays as expressions of happiness
are nearly identical for members of both cultures. More importantly, all
of these AUs consist mainly of muscle movements located within the
mouth region. Assuming that discerning smile authenticity could be
equated to judging if someone is experiencing happiness, the central role
played by the mouth in encoding and decoding happiness in both cul-
tures suggests that Easterners tasked with distinguishing between
genuine and fake smiles may not be exempted from either the maximum
confidence-loss hypothesis or the ironic performance-gain hypothesis. In
other words, the plausibility of our cultural-contingency meta-hypoth-
esis is questionable.

In light of such countervailing evidence, we conducted an ancillary
study as a preliminary evaluation of the viability of the culture-
contingency meta-hypothesis. Capitalizing on recent advances in
computational linguistics (Grand et al., 2022; Pereira et al., 2016), we
estimated, separately for English and Chinese, the strength of semantic
associations between words referring to the concept of smiles (e.g.,
“smile” and “€%&") and words referring to different facial regions (e.g.,
“mouth” and “#§”). For both Chinese and English, we selected four
words denoting the concept of smiles and five words denoting five non-
overlapping facial regions, i.e., the eyes, ears, nose, mouth, and jaw.
Semantic associations were measured in terms of the geometric prox-
imity (i.e., cosines of the angles) between high-dimensional vector
representations (also known as embeddings) of these words. These nu-
merical representations of words are derived from word distribution
statistics in large-scale English- or Chinese-specific natural language
corpora consisting of billions of words (Pennington et al., 2014). Further
details on the methodology followed by this ancillary study can be found
in the Supplementary Materials under the heading “Cross-cultural lin-
guistic analysis.”

In both languages, all four smiling-related words are more closely
associated with the word “mouth” than with the word “eye” (Fig. 1).
This pattern suggests that the mental model of a smile for English
speakers is similar to that of Chinese speakers, with a greater emphasis
on the mouth than the eyes. To the extent that English- and Chinese-
speaking communities are representative of Western and Eastern cul-
tures, it follows that the unadaptive tendency to overvalue the mouth
but undervalue the eyes when discerning smile authenticity may be
shared cross-culturally.

Astute readers may notice that the words that denote smiles in our
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Fig. 1. A bar graph of the geometric proximity between the embeddings of each smile-related word and each word referring to a different facial region. The results
for words in English and Chinese are shown separately in Panels A and B. Geometric proximity is measured by the cosine of the angle formed by the vector rep-
resentations (i.e., embeddings) of the two words under consideration (e.g., grin versus nose).

analysis are generic terms that do not distinguish between genuine and
fake smiles. Thus, it is unclear whether and to what extent these findings
can inform the discussion about the authenticity of smiles. This is a valid
concern, and the reason we did not examine multi-word terms that
unambiguously specify authenticity (e.g., “genuine smile” or “BEifHIK
7”) was purely technological. The pretrained word embedding models
from which we obtained the embeddings used in our analysis are
designed to learn embeddings for single words almost exclusively. In
other words, these models do not “understand” multi-word terms.
Consequently, it was impossible to extract from these models embed-
dings for multi-word terms that incorporate authenticity markers.
Although this caveat with our approach should not be taken lightly, the
pattern shown in Fig. 1 can still be instructive if, when “smile” is
mentioned without any modifier, laypeople are inclined to assume it to
denote the genuine type. This genuine-by-default tendency is actually
consistent with the truth-default theory in the deception-detection
literature, which argues that humans have the innate propensity to as-
sume the honesty of most incoming messages they receive (Levine,
2014). A recent study even provides empirical support for this genuine-
by-default tendency as pertains to the perception of smiles (Mui et al.,
2020).

Despite the rebuttals from both existing literature (Snoek et al.,
2023; also see Jack et al., 2016) and our preliminary analysis, it is still
worthwhile to properly put the cultural-contingency meta-hypothesis to
empirical test, given the indirectness of these counterpoints.

1.5. Overview

To recap, the present research investigates a potential counter-case
to the seeming truism that mask-wearing is detrimental to the inter-
pretation of facial expressions. Specifically, we investigate both the
subjective beliefs and objective reality of face masks’ effect on dis-
tinguishing between genuine and fake smiles. On the belief side, we
hypothesize that concealing the mouth region (e.g., with a mask) will
undermine perceivers’ confidence in their smile discrimination accuracy
to a greater extent than concealing any other facial region, including the
indispensable eye region (i.e., the maximum confidence-loss hypothe-
sis). On the reality side, we hypothesize that concealing the mouth re-
gion (e.g., with a mask) will improve rather than impair perceivers’
smile discrimination accuracy (i.e., the ironic performance-gain hy-
pothesis). Furthermore, we tentatively postulate that both hypotheses are
bounded culturally, neither of which is expected to accommodate the
Eastern experiences satisfactorily (i.e., the cultural-contingency meta-

hypothesis).

Studies 1 and 2 focus on the maximum confidence-loss hypothesis
and the ironic performance-gain hypothesis, respectively. Both studies
drew samples from the West and East to evaluate the cultural-
contingency meta-hypothesis. Study 3 combines core elements from
the two previous studies to ensure the robustness of our results and to
shed light on certain more nuanced aspects of the descriptive model we
investigate. Studies 4 and 5, respectively, address the underlying
mechanism and ecological validity of the disclosing-by-masking effect,
the essence of the ironic performance-gain hypothesis.

2. Study 1: Confidence Loss
2.1. Methods and procedures

2.1.1. Purposes and rationales

Study 1 evaluates the maximum confidence-loss hypothesis by
testing its two corollary predictions: (1) perceivers will lose confidence
in judging the authenticity of a smile if the mouth region is concealed by
a mask, even though this region is of little diagnostic value; and (2) the
confidence loss incurred as a result of concealing the mouth will exceed
the loss incurred as a result of concealing any other facial region,
including the truly diagnostic eye region. Both corollaries are tested in a
Western sample and an Eastern one to evaluate the cultural-contingency
meta-hypothesis, which predicts that Corollary (2) will not hold in the
Eastern sample.

2.1.2. Transparency and openness

We report all data exclusions, all manipulations, and all measures in
the studies. Data were analyzed using R, version 4.2.2. The design and
hypotheses were preregistered; see https://aspredicted.org/ANA_QQW.
The sample size was pre-determined as in the pre-registration. Data
collection was not continued after data analysis. All exclusion criteria
and deviations from the pre-registered plan are reported in the Sup-
plementary. Survey materials, data, code, and pre-registration docu-
ments have been made publicly available at OSF and can be accessed at
https://osf.io/8pbz5/?view_only=aac8c24f4b684a03b6862a20b432
99d7.

2.1.3. Participants

Participants were recruited from the United States and China, two
geographic regions that represent Western and Eastern cultures,
respectively. 148 self-identified Americans (Nfemale = 85, Medianag =
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38 years) from Mechanical Turk (MTurk), a crowd-sourcing platform
based in America, and 161 self-identified Chinese (Nfemae = 86,
Median,ge = 32 years) from SoJump, a crowd-sourcing platform based in
China, completed this study in exchange for monetary compensation.
Depending on their nationalities, participants saw the English version or
the Chinese version of the same online survey programmed in Qualtrics.
The final sample size provided 90% power to detect an effect size of 775 =
0.014 or greater in a one-way ANOVA test with three repeated measures
of confidence-change scores and a 5% false-positive rate (assuming
correlation among measures as r = 0.5).

2.1.4. Stimuli and measures

The central part of the survey asked participants to imagine per-
forming a smile-authentication task where they would need to judge the
authenticity of multiple smiles. The introduction to the hypothetical task
is reproduced verbatim below:

We have filmed 20 different people displaying a smile. Some of the
people are showing a real (genuine) smile, whereas others are
showing a fake smile. Imagine we had you watch these 20 short
videos. After watching EACH video, you would have to judge
whether the person in that video was showing a real (genuine) or
fake smile.

After learning the task, participants forecasted on a 9-point Likert
scale how well they would perform under various conditions. The two
poles of the scale (i.e., 1 and 9) were respectively labeled “I will be
hardly better than random guessing” and “I will be perfect or almost
perfect.” Each participant forecasted his/her confidence levels for the
same set of four visibility conditions: baseline, sans-forehead, sans-eye,
and sans-mouth. What each condition entailed was explained both
verbally and graphically. The four visibility conditions differed in the
facial region of the targets (i.e., people filmed in these videos) that
would be concealed during playback. Fig. 2 is the schematic illustration
of the four visibility conditions provided to participants.

In the baseline condition, these videos would be shown in their
original forms, without any part of the targets’ faces being concealed. In
contrast, an accessory item would be digitally superimposed to conceal a
particular part of the targets’ faces in each of the other three conditions.
Specifically, in the sans-forehead/eye/mouth condition, a bandanna/
pair of oversized sunglasses/medical mask would be edited in to occlude
the forehead/eye/mouth region during playback. Note that these three
FROIs (short for facial regions of interest), as delineated in Fig. 2, are more
or less mutually exclusive and jointly exhaustive of the entirety of a
typical face. For brevity, we employ \FROI as a shorthand for the
treatment of denying perceivers visual access to a certain FROI, with
\FOREHEAD, \EYE, and \MOUTH denoting the treatments administered
in the three sans-FROI conditions.

Instead of working with the raw confidence forecasts, we computed
for each participant three treatment-specific confidence-change
scores by subtracting his/her forecast for the baseline condition from the
forecasts for each of the three sans-FROI conditions. If an individual
believed that a particular treatment (e.g., \MOUTH) would be detri-
mental to performance on the task, their confidence-change score

specific to that treatment (e.g., confidence-change \MOUTH) would

Fig. 2. Schematic illustration of all four visibility conditions participants were
asked to consider (from left to right: the baseline, sans-forehead, sans-eye, and
sans-mouth conditions).
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be lower than zero, indicating a loss in confidence. These confidence-
change \FORI scores presumably measured participants’ prior beliefs
about the impact of concealing a certain FROI (as opposed to leaving it
exposed) on their ability to discern smile authenticity.

Several additional measures were collected in the same survey. We
do not elaborate on these measures, since they were not related to the
focal hypotheses of the present research.

2.2. Results and discussion

Fig. 3 displays the summary statistics of treatment-specific confi-
dence-change scores, broken down by culture. We examine how the
confidence-change scores varied as a function of treatment within
each cultural group separately.

2.2.1. Western culture (America)

For Americans, the prospect of losing access to the mouth caused a
considerable loss of confidence in making veridical authenticity judg-
ments. The mean confidence-change \MOUTH score was significantly
lower than zero (M = — 4.26, SD = 2.53), t(147) = — 20.43,p < .001,
Cohen'sd = — 1.68, 95%CI [ —1.94,—1.43]. Pairwise comparisons
revealed that the confidence loss specific to \MOUTH exceeded not only
the loss specific to \FOREHEAD (M = — 0.93, SD = 1.30), t(147) = —
16.69, p < .001, Cohen'sd = — 1.66, 95%CI [ — 1.94, —1.39], but also
the loss specific to \EYE (M = — 2.89, SD = 1.98), although the eye
region is indispensable for differentiating between genuine and fake
smiles, t(147) = — 6.56, p<.001, Cohensd = — 0.68,
95%CI [ — 0.90, —0.46]. Thus, the maximum confidence-loss hypothesis
was supported in the Western sample.

2.2.2. Eastern culture (China)

Qualitatively speaking, the \FORI-specific confidence-change
scores measured on Chinese participants show an identical pattern as the
scores measured on their American counterparts. The mean
confidence-change \MOUTH score was significantly lower than zero
(M = — 2.88,SD = 2.76), t(160) = — 13.23, p < .001, Cohen'sd = —
1.04, 95%CI [ — 1.24,—0.85]. Furthermore, it represented a greater
confidence loss than both the loss specific to \FOREHEAD (M = — 0.34,

SD = 1.52), t(160) = — 12.69, p <.001, Cohensd = - 1.11,
95%CI [ — 1.32,-0.90], and the loss specific to \EYE (M = — 2.11,
SD = 242), t(160) = — 4.42, p<.001, Cohen'sd = — 0.34,

95%CI [ — 0.49, —0.18]. Thus, the maximum confidence-loss hypothesis
was also confirmed in the Eastern sample.

Although the maximum confidence-loss hypothesis was fully
compatible with observations on both cultural groups, the cultural-
contingency meta-hypothesis could still be partly justified if the other
component of our descriptive model, i.e., the ironic performance-gain
hypothesis, was culturally contingent.

3. Study 2: Performance Gain
3.1. Methods and procedures

3.1.1. Purposes and rationales

Study 2 evaluates the ironic performance-gain hypothesis by testing
the paradoxical disclosing-by-masking effect at its core. The effect is
compared between the West and East to find out if the cultural-
contingency meta-hypothesis might hold any water. Support for the
meta-hypothesis could assume either a strong form or a weak form.
Strong support would be obtained if the disclosing-by-masking effect
was only observed in the West. Weak support would be obtained if the
effect was observed in both cultures but was considerably less pro-
nounced in the East. Furthermore, this study explores whether people
are capable of insight into the actual diagnosticity of the mouth region
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after repeated exposure.

3.1.2. Transparency and openness

We report all data exclusions, all manipulations, and all measures in
the studies. Data were analyzed using R, version 4.2.2. The design and
hypotheses were preregistered; see https://aspredicted.org/WZV_JXV.
The sample size was pre-determined as in the pre-registration. Data
collection was not continued after data analysis. All exclusion criteria
and deviations from the pre-registered plan are reported in the Sup-
plementary. Survey materials, data, code, and pre-registration docu-
ments have been made publicly available at OSF and can be accessed at
https://osf.io/8pbz5/?view_only—=aac8c24f4b684a03b6862a20b432
99d7.

3.1.3. Participants

As in Study 1, participants were recruited from America and China to
represent, respectively, Western and Eastern cultures. Specifically, 289
self-identified Americans from MTurk (Neemae = 147, Medianag. = 39
years) and 371 self-identified Chinese from SoJump (Nfemae = 170,
Median,ge = 30 years) completed this study in exchange for monetary
compensation. The study was administered through an online survey
programmed in Qualtrics. Depending on the nationalities of the partic-
ipants, they either saw the English version or the Chinese version. The
sample size provided 90% power to detect an effect size of ’7}3 =0.0190r
greater for the interaction in a 2(culture) x 3(visibility) between-subject
ANOVA test and a 5% false-positive rate.

3.1.4. Stimuli and measures

The survey in the present study consisted of two parts. In Part I,
participants actually performed the smile-authentication task described
in Study 1. Specifically, participants watched 20 short videos (around six
seconds each) one at a time. In each video, a different target, with the
camera trained on his/her front face, started with a neutral expression
and then broke into a smile before returning to the initial neutral state.
After watching each video, participants had to make a binary judgment,
indicating whether the smile the target displayed was genuine or fake. In
half of the videos (N = 10, Nfmaqie = 5), the targets faked a smile, while in
the remaining half (N = 10, Nfymqe = 2), the targets smiled genuinely.
However, participants were not informed of the relative frequency of

genuine smiles versus fake smiles. All 20 stimuli videos were embedded
in the Qualtrics survey and displayed in an order that was randomly
determined for each individual. Participants could only view the surveys
on their own PCs or laptops'.

These videos have been widely used in previous research (e.g.,
Bernstein et al., 2008, 2010; Mai et al., 2011; Schindler & Trede, 2021;
Young et al., 2015) and were obtained from the BBC Science and Nature
website (BBC - Science & Nature - Human Body and Mind - Spot The Fake
Smile, 2015). The website does not make available information on the
age and ethnicity of the individuals filmed in the videos. Thus, we used
DeepFace (Serengil & Ozpinar, 2021), an open-source facial attribute
analysis framework powered by a state-of-the-art face-recognition neu-
ral network to estimate the age and ethnicity from stills extracted from
each video. For targets in the genuine smile videos, their estimated age
in years ranged from 22 to 38 (M = 29.32 years, SD = 4.63 years), while
those displaying the fake smiles ranged in age from 26 to 39 (M =
29.16 years, SD = 4.69 years). Fourteen of the 20 targets were identified
as white people. Specifically, of the 10 targets expressing a genuine
smile, the algorithm identified seven as White and three as Middle
Easterners. The composition of the 10 targets expressing a fake smile
was comparable according to the algorithm: seven White, one Mid-
Easterner, one Asian, and one Black.

Part I employed a between-subject design involving a three-level
factor. Specifically, participants in each cultural sample were
randomly assigned to watch the videos under one of the three visibility
conditions: baseline, sans-eye, or sans-mouth, which matched the visi-
bility conditions of the same names in Study 1. In the baseline condition,
these videos were not altered, allowing participants visual access to the
entire face of each target. However, in the sans-eye (sans-mouth) con-
dition, a pair of sunglasses (a mask) was digitally superimposed on the
targets to conceal their eyes (mouths). The screenshots in Fig. 4 illustrate
how the same video would appear in each of the three visibility condi-
tions. For copyright reasons, the faces in these screenshots are blurred.

The accuracy rate of each participant was calculated by dividing the

1 Please refer to the "Additional information on video stimuli" section in the
supplementary material for potential concerns regarding the visual angles of
our videos on participants’ retinas.
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Fig. 4. Screenshots captured at the same time point during the playback of one of the 20 videos in the three visibility conditions (from left to right: the baseline, sans-

eye, and sans-mouth conditions). The target is blurred for copyright reasons.

number of correctly judged smiles by 20. An individual who responded
randomly would, on average, achieve an accuracy rate of 0.5. Because
accuracy rates are essentially probability scores, they are bounded be-
tween 0 and 1 and typically exhibit heteroskedasticity, therefore
violating the assumptions of statistical methods of the linear regression
family, such as the t-test and ANOVA. Therefore, we applied a logit

accuracy rate

1—accuracy rate | to obtain a

function to the accuracy rates, i.e., loge(

transformed performance metric called the logarithm of the odds of
correct judgment, or, for short, the 1og-odds score.

Two merits of the 1log-odds scores are worth highlighting. First,
they preserve the order of accuracy rates because the logit is a strictly
increasing function, and therefore higher accurate rates always corre-
spond to higher 1og-odds scores. Second, the 1og-odds scores have a
meaningful zero point because a zero 1og-odds score, equivalent to a
0.5 accuracy rate, corresponds to chance-level performance. Therefore,
a positive (negative) 1og-odds score would indicate that an individual
was more (less) accurate than chance performance.

Upon completing the authentication task in Part I, the survey auto-
matically progressed to Part I where participants were asked to provide
three confidence ratings. First, participants reported their confidence
levels by rating how well they thought they had performed on a 9-point
Likert scale adapted from Study 1. The two endpoints of the scale were,
respectively, labeled “1: I was hardly better than random guessing” and
“9: I was perfect or almost perfect”. Subsequently, participants were
briefed on the other two visibility conditions they could have been
assigned to but were not (i.e., the counterfactual conditions). After
learning the specifics of each counterfactual condition, participants
were invited to speculate, on the same 9-point scale, how well they
would have done on the task had they been assigned to the counter-
factual condition under consideration. Thus, of the three confidence
ratings collected from each participant in Part II, one was for the factual
condition the person actually experienced and two for the two coun-
terfactual conditions they could have experienced.

As in Study 1, rather than working directly with the raw confidence
ratings, we derived two treatment-specific confidence-change scores
for each participant by subtracting his/her confidence ratings for the
baseline condition from the rating for either the sans-eye condition or
the sans-mouth condition. Note that the derivation of the confidence-
change scores was indifferent to whether a confidence rating was for
the factual condition or for the counterfactual condition.

Similar to the confidence-change scores measured in Study 1,
these confidence-change scores presumably reflected participants’
beliefs of how either concealment treatment (i.e., \EYE or \MOUTH)
would affect their ability to discern smile authenticity. Except that the
post-task beliefs measured in this study were supposedly informed by
participants’ first-hand experiences with authenticating smiles under
the visibility condition they were assigned to.

3.2. Results

3.2.1. Part I: task performance

Fig. 5 displays the culture-specific summary statistics of the log-
odds scores achieved by participants assigned to each visibility condi-
tion in Part I of the survey. We report within-culture analyses of how our
visibility manipulations affected performance before turning our atten-
tion to cross-cultural comparisons.

Western culture. Recall that the diagnostic markers of the authen-
ticity of a smile reside mainly in the eye region. Unsurprisingly, par-
ticipants in the sans-eye condition (M = 0.53, SD = 0.52) performed
significantly worse than their baseline counterparts (M = 0.82, SD =
0.59), t(286) = — 297, p= .003, Cohen'sd = - 0.43,
95%CI [ — 0.72,—0.14]. On the contrary, as predicted by the ironic
performance-gain hypothesis, participants in the sans-mouth condition
(M =1.35, SD = 0.87) significantly outperformed their baseline coun-
terparts, t(286) = 5.35, p < .001, Cohen's d = 0.77, 95%CI [0.48,1.06).
In the Supplementary under the heading “High-power Replication of the
Disclosing-by-Masking Effect”, we report an ancillary study that suc-
cessfully replicated the disclosing-by-masking effect with a high-power
design (N = 551).

Eastern culture. The pattern observed in the American sample was
replicated in the Chinese sample. Relative to the baseline condition
(M = 0.82, SD = 0.63), performance was significantly inferior in the
sans-eye condition (M = 0.55, SD = 0.49), t(368) = — 3.29,p =.001,
Cohen'sd = — 0.42, 95%CI [ — 0.67, —0.17], but significantly superior
in the sans-mouth condition (M = 1.25, SD = 0.75), t(368) = 5.39,
D < .001, Cohen'sd = 0.69, 95%CI [0.43,0.94]. Thus, Easterners were
not exempted from the disclosing-by-masking effect.

Inter-culture comparisons. Because the strong form of support for
the cultural-contingency meta-hypothesis was no longer tenable, we
sought the weak form of support by testing whether the disclosing-by-
masking effect was less pronounced among Easterners than West-
erners. A 2 (culture)-by-3 (visibility) ANOVA on log-odds scores found
that only the main effect of visibility was significant, F(2,654) = 75.28,
p <.001, 115 = .187. The nonsignificant two-way interaction,

F(2,654) =0.48,p = .621, nﬁ =.001, suggested that the performance-

enhancing effect of the \MOUTH treatment was more or less comparable
between the East (95% CI of Cohen's d = [0.41,0.92]) and the West (95%
CI of Cohen's d = [0.51,1.09]).

Part I of the present study, together with Study 1, demonstrated the
cross-cultural validity of both component hypotheses of our descriptive
model, thus making a strong case against the cultural-contingency meta-
hypothesis. In the General Discussion section, we address the apparent
inconsistency between our findings and Yuki et al. (2007), whose ob-
servations purportedly affirm the YMM thesis from which our dis-
confirmed cultural-contingency meta-hypothesis is derived.

3.2.2. Part II: post-task beliefs
Fig. 6 displays the summary statistics of the two treatment-specific
confidence-changescores (i.e., confidence-change\EYE versus
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Fig. 5. Condition-wise summary statistics of smile authentication task accuracy (i.e., the log-odds scores) for the two cultural groups. The means are represented
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confidence-change \MOUTH) calculated for individuals of a given
culture assigned to each of the three visibility conditions in Part I. These
confidence-change scores were analyzed within each cultural group
separately.

Western culture. A 3 (visibility assignment in PartI)-by-2 (treatment-
specificity: \MOUTH-specific vs. \EYE-specific) mixed ANOVA on the
confidence-change scores revealed a significant two-way interaction,
F(2,286) =57.35,p < .001, ;11% = .286. Dissecting this interaction effect
revealed two noteworthy patterns. On the one hand, participants with
access to the mouth in Part I (i.e., those assigned to the baseline or sans-eye
condition) seemed to gain little insight from their experiences. The pattern
of their supposedly experience-informed confidence-change scores
(i.e., confidence-change \MOUTH< confidence-change \EYE < 0)
echoes the pattern observed in Study 1 in which task participation was
hypothetical. It appeared that the ample opportunities to scrutinize
the mouth had little remedial effect on the prior misbeliefs about the
diagnostic value of this region. After the task, these participants still
considered the \MOUTH treatment not only a handicap (M = — 3.26,
SD = 2.28, t(189) = — 19.66, p <.001, Cohen'sd = — 1.43,
95%CI [ — 1.63,—1.23]) but also a more severe handicap than \EYE
(M= —1.54,SD =1.74,t(189) = — 9.07, p <.001, Cohen'sd = — 0.66,
95%CI[—0.82,—-0.50)).

On the other hand, participants without access to the mouth region in
PartI(i.e., those assigned to the sans-mouth condition) appeared to have
gained a small dose of insight into the diagnostic value of the mouth
from their task experiences. Their confidence-change scores formed a
pattern (i.e., confidence-change\EYE < confidence-change\
MOUTH< 0) that was more congruent with the reality that eyes are more
critical than mouths for distinguishing between genuine and fake smiles.
Although these participants still mistook \MOUTH for a handicap (M = —
1.33,SD =1.46, t(286) = — 6.62, p < .002), they were correct to rank
\EYE as a worse handicap (M = — 2.48, SD = 2.09, t(286) = 4.65,
D < .001, Cohen's d = 0.60, 95%CI [0.34, 0.86)).

Eastern culture. In the Chinese sample, a 3 (visibility assignment in
Part I)-by-2 (treatment-specificity) mixed ANOVA on the confidence-
change scores also detected a significant two-way interaction, F(2, 368) =
37.53,p < .001, 175 = .169, which invited the same interpretations as in

the American sample. On the one hand, participants with access to the
mouth region (i.e., the baseline or sans-eye condition) exhibited a pattern
they would have exhibited if they had not actually performed the task

(i.e., confidence-change \MOUTH<confidence- change \EYE < 0),
ts < — 1.98, ps < .049, Cohen's ds < — 0.20. On the other hand, par-
ticipants without access to the mouth region (i.e., the sans-mouth con-
dition) displayed a pattern suggestive of partial insight acquired
through experiencing the task firsthand (i.e., confidence-change \EYE

<confidence-change \MOUTH < 0), t(368) = 2.86, p = .005, Cohen'sd =
0.29, 95%CI[0.09,0.49].

We defer an exploration of the nature of the partial learning that
seemed to transpire exclusively among the sans-mouth participants in
both cultural groups to the General Discussion.

4. Study 3: Belief-Reality Correspondence
4.1. Methods and procedures

4.1.1. Purposes and rationales

The present study combines the previous two studies into a single
experiment. Specifically, its procedure begins with a close adaptation of
Study 1 followed by an exact replication of Study 2. Therefore, it mea-
sures people’s beliefs about the diagnosticity of the mouth and eyes both
before and after they actually perform the smile-authentication task.
This design allows us to further probe the interplay between beliefs and
actual performance from two new angles. First, we can analyze the
correspondence between pre-task beliefs and performance to ascertain
the degree to which people might have some privileged access to their
own judgment prowess with respect to discerning smile authenticity.
Perhaps laypeople are not as clueless as our findings so far seem to
suggest. Second, we can analyze the correspondence between pre- and
post-task beliefs to more precisely evaluate the impact of performing the
authentication task on lay beliefs.

4.1.2. Transparency and openness

We report all data exclusions, all manipulations, and all measures in
the studies. Data were analyzed using R, version 4.2.2. The design and
hypotheses were preregistered; see https://aspredicted.org/7NJ_21H.
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Fig. 6. The summary statistics of confidence-change scores specific to different \FROT treatments, broken down by visibility condition assignments in Part L
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The sample size was pre-determined as in the pre-registration. Data
collection was not continued after data analysis. Exclusion criteria for
this study are reported in the Exclusions section in the Supplementary.
Survey materials, data, code, and pre-registration documents have been
made publicly available at OSF and can be accessed at https://osf.
io/8pbz5/?view_only=aac8c24f4b684a03b6862a20b43299d7.

4.1.3. Participants

Since no empirical support for cultural contingency—either belief-
wise or performance-wise-had been found, an outcome foreshadowed
by some recent works from the field of social psychophysics (Jack et al.,
2016; Snoek et al., 2023) as well as our linguistic analysis, the culture
factor was not incorporated in either this or any of the subsequent
studies, all of which sampled exclusively from the West for expediency
reasons.

A total of 254 Americans (Nfemale = 141, Median,ge = 37.5 years)
from Prolific (a crowd-sourcing platform similar to Mechanical Turk but

purportedly providing higher quality data) completed the study in ex-
change for monetary compensation. This sample size provided 73%
power to detect an effect size of Cohen's d = 0.40 (i.e., the smallest effect
size observed so far) or greater in an independent t-test on performance
between two visibility conditions.

4.1.4. Stimuli and measures

The study was administered through an online survey programmed
in Qualtrics. The survey consisted of three main parts, which measured,
respectively: (I) forecasts of task performance (i.e., pre-task confidence
ratings), (II) actual performance on the smile-authentication task, and
(II) retrospective appraisals of task performance (i.e., post-task confi-
dence ratings).

Part I of the survey followed the same protocol in Study 1, except for
two minor modifications. First, individual participants were asked to
forecast their confidence levels for three instead of four visibility con-
ditions: baseline, sans-eye, and sans-mouth. The sans-forehead
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(bandanna-wearing) condition was discarded because we did not plan to
implement the \FOREHEAD treatment in Part II. Second, the graphic
illustrations for the three visibility conditions were no longer based on
cartoon drawings as in Fig. 2. Instead, participants were shown three
pictures that are the unblurred versions of the screenshots in Fig. 4. The
new illustration based on actual stimuli was intended to give partici-
pants a better idea of what was entailed by different treatments (i.e.,
\MOUTH versus \EYE).

Parts II and III, together, constituted an exact replication of Study 2.
In Part II, participants were randomly assigned to perform the smile-
authentication task under one of the three visibility conditions: base-
line, sans-mouth, or sans-eye. In Part III, they provided one factual
confidence rating along with two counterfactual ratings in light of their
experience with the task. The factual ratings presumably reflected how
well they thought they had performed under the visibility condition they
were assigned to in Part II, whereas the counterfactual ratings were
speculations of how well they would have performed if they had been
assigned to either of the two visibility conditions they did not get to
experience firsthand.

As in the previous two studies, rather than working directly with the
raw confidence ratings, we derived treatment-specific confidence-
change scores for each participant by subtracting their confidence
ratings for the baseline condition from the rating for either sans-FROI
condition. For each participant, two pairs of treatment-specific confi-
dence-change scores were derived, respectively, from their three pre-
task confidence ratings (measured in Part I) and three post-task confi-
dence ratings (measured in Part III). Although both pairs of confi-
dence-change scores reflected participants’ beliefs about the
respective impacts of the two focal treatments (i.e., \EYE and \MOUTH)
on their ability to discern smile authenticity, the pair based on post-task
confidence ratings were supposedly informed by task experiences, and
therefore could potentially be more enlightened.

4.2. Results

4.2.1. Part I: pre-task beliefs

Part I of the present study successfully replicated the pattern pre-
dicted by the maximum confidence-loss hypothesis. First, the prospect of
losing access to the mouth made participants lose confidence in their
ability to distinguish genuine smiles from fake ones. The mean
confidence-change \MOUTH score (M = — 4.15, SD = 2.60) was
significantly lower than zero (indicating a loss of confidence), t(253)
— 25.43, p < .001, Cohen'sd = — 1.60, 95%CI [ — 1.78, —1.41]. More
importantly, the confidence loss specific to \MOUTH significantly
exceeded the loss specific to \EYE (M = — 242, SD = 2.01), t = —
6.56, p < .001, Cohen'sd = — 0.68, 95%CI [ — 0.90, —0.46], although
the diagnostic cues actually reside in the eyes instead of the mouth.

4.2.2. Part II: task performance

In Part II, participants’ condition-wise accuracy levels (measured by
log-odds scores) in the authentication task follow the same pattern
observed in Study 2. Specifically, participants assigned to the sans-eye
condition (M = 0.60, SD = 0.56) performed significantly worse than
their baseline counterparts (M = 0.88, SD = 0.69), t(251) = — 2.62,
p = .009, Cohen'sd = — 0.40, 95%CI [ — 0.71,—0.10], affirming the
diagnostic value of the eye region. In contrast, participants assigned to
the sans-mouth condition (M = 1.15, SD = 0.81) performed signifi-
cantly better than their baseline counterparts, t(251) = 2.56, p = .011,
Cohen's d = 0.40, 95%CI [0.09, 0.70], thus replicating the disclosing-by-
masking effect predicted by the ironic performance-gain hypothesis. The
mismatch between reality and pre-task belief, especially with respect to
the effect of the \MOUTH treatment, is readily apparent.

4.2.3. Part I vis-a-vis II: predictive validity of pre-task beliefs
As mentioned above, one benefit of combining Studies 1 and 2 is that
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we could investigate how well people’s prior beliefs were predictive of
their performance. Such an undertaking would reveal whether, at an
individual level, people’s prior beliefs possess a certain degree of pre-
dictive validity. After all, participants might have had privileged access
to their own idiosyncrasies with respect to discerning smile authenticity.
In the following, we examine the predictive validity of prior beliefs
about the effect of \MOUTH (measured by pre-task confidence-
change \MOUTH scores) and prior beliefs about the effect of \EYE
(measured by pre-task confidence-change \EYE scores), separately.

Beliefs about the MOUTH treatment. If there was a kernel of truth
to participants’ pre-task beliefs about the impact of losing access to the
mouth on their authenticity judgments, then the effect of \MOUTH on
performance should be moderated by individuals’ pre-task
confidence-change \MOUTH scores. Specifically, if participants were
capable of self-insight in this context, those who felt less threatened by
the prospect of losing access to the mouth (i.e., those with less extreme
confidence-change \MOUTH scores) should be affected less by the
\MOUTH treatment.

To test this prediction, we retained only participants assigned to
either the sans-mouth or the baseline condition in Part II, and then
modeled their data with multiple regression to predict their 1og-odds
scores with three terms: a condition assignment indicator (i.e., sans-
mouth versus baseline), pre-task confidence-change \MOUTH scores
and the two-way interaction between the first two terms. The condition
indicator emerged as the only significant predictor, # =0.27,SE =0.12,
t = 2.34, p = .021. Neither confidence-change \MOUTH scores (f =
0.04, SE = 0.03, t = 1.12, p = .264) nor, more importantly, the two-
way interaction term (f = — 0.07, SE = 0.05,t = — 1.51, p = .133)
were related to performance. The unqualified positive effect of the con-
dition indicator suggests that participants benefited equally from the
\MOUTH treatment regardless of how much they felt threatened by the
prospect of losing access to the mouth.

Beliefs about the EYE treatment. Analogously, if there was a
kernel of truth to participants’ pre-task beliefs about the impact of losing
access to the eyes on their ability to authenticate smiles, then the per-
formance effect of \EYE should be moderated by individuals’ pre-task
confidence-change\EYE scores. Specifically, if participants were
capable of self-insight in this context, those who felt less threatened by
the prospect of losing access to the eye (i.e., those with less extreme
confidence-change \EYE scores) should be affected less by the \EYE
treatment.

To test this prediction, we conducted an analogous regression anal-
ysis on a different subset of participants (i.e., those assigned to the sans-
eye or the baseline condition in Part II), predicting their 1og-odds
scores with a condition assignment indicator (i.e., baseline versus sans-
mouth), pre-task confidence-change\EYE scores as well as their

interaction. Only the coefficient for the condition indicator (3 = — 0.27,
SE = 0.10) was statistically significant, t = — 2.75, p = .007. Neither
confidence-change\EYE (f = — 0.04, SE = 0.04, t = — 1.03,p =

.307) nor, more importantly, the interaction term ( = 0.01, SE = 0.05,
t =0.23,p =.819) was significant. The unqualified negative effect of the
condition indicator suggests that participants were disadvantaged to the
same extent by the inaccessibility of the eye region, regardless of how
much they had felt threatened by the prospect of losing access to the
eyes.

In sum, the results of the pair of parallel analyses described above
indicate that participants’ pre-task beliefs lacked self-insight. For each of
the two treatments considered here (i.e., \EYE or \MOUTH), people’s
prior beliefs about its impact failed to track its actual impact on
performance.

4.2.4. Part III: post-task beliefs
Fig. 7(B) displays the summary statistics of the post-task
confi denoe—change\MOUTH

confidence—change\EYE versus
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scores of participants assigned to each of the three visibility conditions
in Part II. The pattern closely resembles that reported in Study 2 (Fig. 6),
attesting to the robustness of our results. A 3 (visibility assignment in
Part II)-by-2 (treatment-specificity: \MOUTH- vs. \EYE-specific) mixed
ANOVA on these post-task confidence-change scores revealed a sig-
nificant two-way interaction, F(2,250) = 25.17, p < .001, 115 = .168.
On the one hand, participants with access to the mouth when per-
forming the task (i.e., those assigned to the baseline or sans-eye condi-
tion in Part IT) regarded the effect of the \MOUTH treatment as
detrimental rather than beneficial (in the baseline group: M = — 3.41,
SD = 1.94, 95%Clpean = | — 3.84,—3.00], Cohen'sd = — 1.78; in the
sans-eye group: M = — 4.12, SD = 2.27, 95%Clyneqn = [ — 4.60, —3.63],
Cohen's d = — 1.81). Moreover, they considered the \MOUTH treatment
a worse handicap than the \EYE treatment (in the baseline group:
t(162) = — 3.63, p<.001, Cohen'sd = — 0.57, 95%CI =
[—0.88,-0.25]; in the sans-eye group: t(151) — 8.31, p<.001,
Cohen'sd = — 1.27, 95%CI = [ —1.59, —0.94]). In other words, even
after repeated exposure to the mouth region, the beliefs held by par-
ticipants were still aligned with the pattern predicted by the maximum
confidence-change\MOUTH <

confidence-loss hypothesis (i.e.,
confidence-change\ EYE < 0).

On the other hand, participants without access to the mouth during
the task (i.e., those assigned to the sans-mouth condition in Part II)
appeared to have gained a small dose of insight into the diagnosticity (or
lack thereof) of the mouth. Like their counterparts in Study 2, these
participants still mistook the \MOUTH treatment for a handicap (M = —
1.65, SD = 1.99, t-test with zero: t(84) = — 7.62, p < .001). However,
contrary to the maximum confidence-loss hypothesis, they no longer
considered \MOUTH a worse handicap than \EYE (M = — 1.86, SD =
2.29,t(84) = — 7.47,p < .001). The difference between confidence-
change \MOUTH scores and confidence-change \EYE scores (i.e., —
1.65 versus — 1.86) was not significant, t(165) = 0.64, p = .522,
Cohen's d = 0.10, 95%CI | — 0.20, 0.40].

It is worth noting that after their vastly different task experiences
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during Part II, participants in all three conditions uniformly persisted in
believing that the \MOUTH treatment was detrimental to discerning
smile authenticity. In each condition, the mean post-task confidence-
change \MOUTH score was significantly lower than zero (Ms < — 1.13),
ts < — 5.99, ps < .001.

4.2.5. Part I vis-a-vis III: correspondence between pre- and post-task beliefs

The other merit of combining Studies 1 and 2 is that participants’
beliefs were measured both before (Part I) and after (Part III) the
authentication task (Part II), allowing us to probe how performing the
task under various visibility conditions would affect lay beliefs. In our
analyses, beliefs specific to the \MOUTH treatment (measured by
confidence-change \MOUTH scores) were examined separately from
beliefs specific to the \EYE treatment (measured by confidence-
change \EYE scores).

Pre- versus post-task beliefs about the MOUTH treatment. We
modeled data observed on all participants with multiple regression to
estimate the extent to which variations in experience (i.e., performing
the task under different conditions in Part II) modulated the alignment
between pre- and post-task beliefs. Specifically, we regressed post-task
confidence-change \MOUTH scores onto mean-centered pre-task
confidence-change \MOUTH scores, treatment assignments in Part II,
and their two-way interaction.

Among participants assigned to each of the three visibility conditions
in Part II, the post-task confidence-change\MOUTH scores were
significantly predicted by the pre-task confidence-change \MOUTH
scores: Syoeeline = 0.39, SE = 0.09, t = 4.38, p < .001; Bygps_eye = 0.35,
SE = 0.07, t = 5.03, p < .001; and Bns moun = 0.20, SE = 0.08, t =
2.38,p =.018. On the one hand, the strength of the association between
the pre- and post-task scores in the sans-eye condition hardly differed
from the baseline condition (8 = 0.35 versus 0.39), t = — 0.30, p =
.762. On the other hand, the association was noticeably weaker in the
sans-mouth condition than in the baseline condition (f = 0.20 versus
0.39), although the difference was not significant,t = — 1.37,p =.132.

A
Pre-task belief Post-task belief
Between-subject condition assignment
baseline sans-eye sans-mouth
1 forecast i (full face) (sunglass) (mask)

8

=

v

o

=4

S

o -1 -1

()]
o <
o £ -1.65
= -1.86
© . Treatment effect of concern
'S : TWE 2.29
1 - B¥e . :
s 3 3 (sans-eye minus baseline)
é 3.41 . Touth
=g (sans-mouth minus baseline)
g o -4.16 -4.12

o
O3

o

£ 5 N

8

2

w

o

-7 -7

Fig. 7. The summary statistics of both pre-task and post-task confidence-change scores specific to different \FROI treatments. The pre-task statistics, Panel (A),
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references to colour in this figure legend, the reader is referred to the web version of this article.)
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Pre- versus post-task beliefs about EYE A similar multiple
regression model was fitted to predict post-task confidence-
change\EYE scores with mean-centered pre-task confidence-

change \EYE scores, treatment assignments as well as their two-way
interaction. Within each of the three experimental groups, the post-

task confidence-change\EYE scores were significantly predicted

by the pre-task confidence-change \EYE scores: fygsiine = 0.60, SE =
0.10,t =5.90,p < .001; fegns ¢y =0.25,SE =0.09, ¢ =2.70,p =.007;
and fgns moun = 0.50, SE = 0.10, t = 2.38, p = .018. On the one hand,
the strength of the association between the pre- and post-task scores in
the sans-mouth condition hardly differed from the baseline condition
(# = 0.50 versus 0.60), t = — 0.74, p = .462. On the other hand, the
association was noticeably and significantly weaker in the sans-eye
condition than in the baseline condition ( = 0.25 versus 0.60), t = —
2.52,p = .012).

In sum, taking the baseline condition as a reference point, it seems
that people’s beliefs about the diagnostic value of a given FROI tended to
undergo a greater revision when their task experiences had denied them
access to that FROI than when their task experiences allowed them ac-
cess only to that FROL. Specifically, relative to the baseline condition, the
correspondence between pre- and post-task confidence-
change \MOUTH (confidence-change\EYE) scores was attenuated
considerably after performing the task with no access to the mouth
(eyes) but was barely affected after performing the task with access only
to the mouth (eyes). We return to this interesting pattern in the General
Discussion.

5. Study 4: Underlying Mechanism
5.1. Methods and procedures

5.1.1. Purposes and rationales

The present study seeks to elucidate the underlying mechanism of
the disclosing-by-masking effect. As mentioned, our account for the ef-
fect is that masks shield perceivers from being unduly influenced by the
nondiagnostic cues in the mouth region. A testable implication of this
account is that the performance benefits conferred by the \MOUTH
treatment can be emulated by disabusing perceivers of their faulty be-
liefs about the mouth’s diagnostic value. After all, if perceivers realize
how little diagnostic value is offered by the mouth, they likely would
tune it out when authenticating smiles, thereby freeing themselves from
being misled by the specious cues within this region.

Alternatively, it is not implausible that participants who performed
the authentication task under the sans-mouth condition might have felt
particularly challenged by being denied access to the ostensibly most
critical information source, leading to increased motivation and,
therefore, better performance. A testable implication of this competing
account is that the performance benefits of the \MOUTH treatment could
be emulated by strengthening perceivers’ motivation to improve their
accuracy.

The strategy we opt for to adjudicate between these two competing
accounts is to assess to what extent the performance gain produced by
the \MOUTH treatment can be reproduced by disabusing misbelief versus
strengthening motivation. To this end, we devise two alternative treat-
ments to compare to the \MOUTH treatment. One alternative, referred to
as the informing treatment, is intended to dispel misbelief and consists of
providing a scientifically valid message on the location of truly diag-
nostic cues to smile authenticity. The other alternative, referred to as the
incentivizing treatment, is intended to enhance motivation and consists of
promising a monetary reward for outstanding performance. We predict
that the informing treatment would result in a performance gain com-
parable to \MOUTH, whereas the incentivizing treatment would be
ineffective.

12
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5.1.2. Transparency and openness

We report all data exclusions, all manipulations, and all measures in
the studies. Data were analyzed using R, version 4.2.2. The design and
hypotheses were preregistered; see https://aspredicted.org/XPK KF1.
The sample size was pre-determined as in the pre-registration. Data
collection was not continued after data analysis. All exclusion criteria
and deviations from the pre-registered plan are reported in the Sup-
plementary. Survey materials, data, code, and pre-registration docu-
ments are publicly available at OSF and can be accessed at https://osf.
io/8pbz5/?view_only=aac8c24f4b684a03b6862a20b43299d7.

5.1.3. Participants

Two hundred and seventy-nine self-identified Americans from
MTurk (Nfemale = 154, Median,g. = 38 years) completed this study in
exchange for monetary compensation. The study was administered in
the form of an online survey programmed in Qualtrics. The sample size
provided 90% power to detect an effect size of 173 = 0.049 or greater in a
one-way ANOVA test with four groups and a 5% false-positive rate.

5.1.4. Stimuli and measures

The survey consists of two main parts. Part I administered the same
smile-authentication task as in previous studies and individual perfor-
mance was measured in log-odds scores as before. Participants were
randomly assigned to four between-subject conditions: baseline, sans-
mouth, plus-information, and plus-incentive. The specifics of the base-
line and sans-mouth conditions exactly matched their namesakes in
Studies 2 and 3. The remaining two conditions implemented the
informing and motivating treatments introduced earlier while simulta-
neously granting participants full access to the targets’ faces as in the
baseline condition. In the plus-information condition, participants were
instructed, at the start of the task, to read a passage summarizing
Ekman’s research on markers of genuine versus fake smiles (Ekman
et al, 1990; Ekman & Friesen, 1982). The passage is reproduced
verbatim below.

Research has shown that:

e In a genuine smile, muscles around the eyes would contract, and this
leads to the following changes in appearance: the lower eyelid moves
up; crow’s feet may appear at the outer corner of the eyes, and the
eyebrows move down slightly.

o A fake smile, although featuring the same muscle movements around
the mouth as a genuine one, barely involves any changes from muscle
contractions around the eyes.

In the plus-incentive condition, participants were promised, just
before the task, an additional cash bonus for outstanding performance.
They were told:

Note that you will be able to get an additional $0.60 in bonus based on
your accuracy level in the “spot fake smiles” task. Specifically, if your
accuracy ranks among the Top 20% of all MTurk workers who take
part in this study, you will be paid an extra $0.60 cents in addition to
the $0.60 base payment.

Upon completing the task, the survey automatically progressed to Part
II, where all participants first reported their confidence in their perfor-
mances on a 9-point Likert scale, whose two poles were respectively
labeled “hardly better than random guesses” and “perfect or almost
perfect.” Afterward, participants were asked to speculate, on the same 9-
point scale, how well they would have performed if a particular
parameter of the task had been different from what was actually the
case. The parameter in question was determined by the defining char-
acteristic of each condition and thus varied between the four conditions.

Specifically, sans-mouth participants speculated on the counterfac-
tual in which the mask concealing the mouth had been removed; plus-
information participants speculated on the counterfactual in which
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they had not been exposed to Ekman’s research on the facial anatomy of
genuine versus fake smiles; plus-incentive participants speculated on the
counterfactual in which they had not been financially incentivized to do
well in the task; and lastly, baseline participants speculated on the
counterfactual in which the targets’ mouths have been concealed by
digitally superimposed masks. Thus, two confidence ratings were ob-
tained from each participant, one for the factual condition they had
experienced and the other for a counterfactual condition that was
essentially the complement of the factual condition.

For each participant, we calculated a single confidence-change
score by subtracting their post-task confidence rating for the control
condition from the rating for the treatment condition. For participants in
the sans-mouth, plus-information, or plus-incentive condition, the
treatment condition denotes the factual conditions they experienced
firsthand, and the control condition denotes the counterfactual condi-
tions they simulated mentally. However, for participants in the baseline
condition, the designations were reversed, with treatment denoting the
counterfactual condition and control denoting the factual condition.

As in earlier studies, the confidence-change scores in the sans-
mouth and baseline conditions presumably reflected participants’ be-
liefs about the impact of the \MOUTH treatment on their ability to
discern smile authenticity. Similarly, the confidence-change scores in
the plus-information (plus-incentive) condition presumably measured
participants’ beliefs about the impact of the informing (motivating)
treatment.

5.2. Results

5.2.1. Part I: task performance

Fig. 8 displays the summary statistics of the 1og-odds scores for
each condition. A one-way ANOVA detected a significant main effect, F
(3,275)=12.25,p < .001, ’73 = 0.118. Follow-up pairwise comparisons
revealed several notable findings.

First, the disclosing-by-masking effect was once again replicated.
Participants in the sans-mouth condition (M = 1.37, SD = 0.78) per-
formed significantly better than their baseline counterparts (M = 0.83,
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SD = 0.71), ¢t(275) = 436, p<.001, Cohen'sd = 0.73,
95%CI [0.28,1.17]. Second, the informing treatment markedly
improved performance. Participants in the plus-information condition
(M = 1.45, SD = 0.79) were significantly more accurate than their
baseline counterparts (M = 0.83, SD = 0.71), t(275) = 4.84, p < .001,
Cohen'sd = 0.83, 95%CI [0.38,1.29]. Third, imparting scientific knowl-
edge benefited authenticity judgment to the same extent as concealing
the mouth. Performance in the plus-information condition was statisti-
cally indistinguishable from the sans-mouth condition, t(275) = 0.63,
p = .531, Cohen'sd = 0.11, 95%CI [ — 0.22,0.43]. Last but not least, the
motivating treatment barely made a dent. Participants in the plus-
incentive condition (M = 0.92, SD = 0.70) were not better off
compared to their baseline counterparts (M = 0.83, SD = 0.71),
t(275) = 0.67, p = .506, Coher'sd = 0.12, 95%CI [— 0.23,0.45].
Together, these results lend strong support to our misbelief-based ac-
count of the disclosing-by-masking effect.

5.2.2. Part II: post-task beliefs

Fig. 9 displays the summary statistics of the confidence-change
scores for participants assigned to each condition in Part I. Analyzing
these measures of subjective beliefs revealed two clusters of notable
findings. On the one hand, neither the baseline nor the sans-mouth
participants were able to intuit the beneficial effect of the \MOUTH
treatment. In both conditions, the mean confidence-change scores
were significantly lower than zero, Ms < — 1.64), ts(275) < — 8.99,
ps < .001, Cohen'sds < — 1.02. As in the earlier studies, repeated
practice failed to rectify the faulty prior belief participants had about the
diagnostic value of the mouth region.

On the other hand, participants assigned to either the plus-
information or plus-incentive condition appeared to have a well-
informed perspective on the efficacy of the treatments they received.
The plus-information participants readily acknowledged the benefit of
the science-based passage provided to them. The significantly positive
mean confidence-change score (M = 1.60, SD = 1.69, t(275)
8.28,p < .001, Cohen's d =1.00, 95%CI [0.75, 1.26]) suggests that these
participants believed that their accuracy would have been much worse if
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they had not learned about Ekman’s research and had had to rely on
their prior beliefs for guidance. In contrast, the plus-incentive partici-
pants resolutely rejected the notion that the financial incentive was of
any help. The near-zero mean confidence-change score (M = — 0.08,
SD = 0.79, t(275) = — 0.39, p = .700, Cohen'sd = — 0.05,
95%CI [ — 0.29, 0.20]) suggests that these participants dismissed the role
of motivation in doing well on this task.

6. Study 5: Covert Authenticity Judgment
6.1. Methods and procedures

6.1.1. Purposes and rationales

Assessing the authenticity of a smile is rarely the be-all and end-all of
social perceptions. Often, the authenticity of a smile is among the many
concurrent signals that a perceiver would draw on to construct some
more complex social inferences to guide their interaction with others.
For example, Bernstein et al. (2008) observed that participants implic-
itly took into account the authenticity of a stranger’s smile to infer the
risk of entering a collaborative relationship with that stranger. Similarly,
Rychlowska et al. (2017) found that computer-generated genuine smiles
(corresponding to reward smiles in the authors’ framework) were
perceived as communicating a stronger signal of social connectedness
than computer-generated fake smiles (corresponding to either affiliative
or dominance smiles in the authors’ framework). The present study in-
vestigates the possibility that mask-wearing could be beneficial even in
situations where authenticity judgment is not explicitly required but
would nevertheless inform important interpersonal judgments.

6.1.2. Transparency and openness

We report all data exclusions, all manipulations, and all measures in
the studies. Data were analyzed using R, version 4.2.2. Data collection
was not continued after data analysis. Due to a coordination oversight,
this study was launched before the preregistration was filed. Exclusion
criteria for this study are reported in the Exclusions section in the Sup-
plementary. Survey materials, data, code, and relevant documents have
been made publicly available at OSF and can be accessed at https://osf.
io/8pbz5/?view_only=aac8c24f4b684a03b6862a20b43299d7.
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6.1.3. Participants

The present study comprised two phases: the pretest and the main
test. Fifty-five (Nfemale = 25, Median,ge = 36 years) and 238 (Nfemale =
102, Median,g. = 40 years) self-identified Americans from Mturk,
respectively, participated in the two phases for monetary compensa-
tions. There was no overlap between the two samples. Both the pretest
and the main test were administered in the form of an online survey
programmed in Qualtrics. The sample size provided 90% power to
detect an effect size of r]ﬁ = 0.042 or greater in a 2-by-3 mixed ANOVA

and a 5% false-positive rate.

6.1.4. Stimuli and measures

Both the pretest and the main test involved a warmth evaluation task
in which participants evaluated the social warmth of twenty strangers.
We chose to focus on the perception of social warmth because recent
literature suggests that warmth is the dimension people are most con-
cerned with when meeting someone for the first time (Lin et al., 2021).

Pretest. We extracted the first frames of the same 20 BBC smile
videos employed in previous studies. These still frames captured the
targets in a neutral state. The 20 resulting images of neutral faces were
displayed to the participants one at a time in random order. The 20
targets were sorted into two authenticity groups based on whether they
were filmed smiling genuinely or feigning a smile: authentic targets
versus inauthentic targets.

Participants were allowed to view each image for as long as they
wanted before reporting how each of the two adjectives, i.e., friendly and
likable, was characteristic of the target in the image on a 9-point Likert
scale: “1: Not at all characteristic” and “9: Very much characteristic.”
The two ratings for the same target were averaged to form a social
warmth rating for that target. Then, for each participant, two pooled-
warmth scores were obtained by averaging their social warmth ratings
for targets in each of the two authenticity groups.

Main test. Participants watched the 20 BBC smile videos one by one.
At the end of each video, they rated the target on the same two attributes
as their counterparts in the pretest, i.e., likability and friendliness. As in
the pretest, the two ratings were averaged to form a social warmth rating
for each target. Then, two pooled-warmth scores were calculated for
each participant by averaging their social warmth ratings for targets in
each of the two authenticity groups. Participants were randomly
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assigned to watch the videos in one of the three between-subject con-
ditions: full-face, mask-cued, or mask-uncued. Thus, the main test
implemented a 2 (target authenticity)-by-3 (experimental manipula-
tion) mixed design.

In the full-face and mask-cued conditions, participants watched,
respectively, the original and “mask-wearing” versions of the videos. In
both conditions, the instructions explicitly stated the fact that people
filmed in these videos were smiling. However, the instructions never
broached the issue of the genuineness of the targets’ smiles. If the
disclosing-by-masking effect extended beyond -circumstances that
require overt authenticity judgment, the perceived warmth of inau-
thentic targets would trail behind that of authentic targets to a greater
extent in the mask-cued condition than in the full-face condition.

The mask-uncued condition was mostly the same as the mask-cued
condition except that instructions did not even bring up the targets’
facial expressions, further obscuring the relevance of smile authenticity.
Thus, the mask-uncued condition constituted a more conservative test of
our proposal that the disclosing-by-masking effect would still manifest
in situations where discrimination between genuine and fake smiles is
not explicitly required, but can nonetheless be useful.

Note that in the full-face condition, smiles would be the most
prominent feature of these videos, making the verbal cue about what the
targets were expressing redundant. As a result, it was unnecessary to
distinguish between full-face-cued and full-face-uncued conditions.

Fig. 10 shows the summary statistics of the pooled-warmth scores
separately for authentic and inauthentic targets, broken down by
participant grouping, i.e., the pretest or one of the three between-subject
conditions in the main test.

6.1.5. Phase I: pretest

In the pretest, participants viewed neutral photos of the 20 targets in
randomized orders. A paired t-test found no statistical difference in
mean pooled-warmth scores between inauthentic targets (M = 5.19,
SD = 0.99) and authentic ones (M = 5.25, SD = 1.15), t(54) = 0.71,
p = .482, Cohen'sd = 0.10, 95%CI [ — 0.17,0.36]. Thus, without smiles,
the two groups of targets did not seem to systematically differ in static
facial features (e.g., morphology and complexion) that might influence
perceived warmth.
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6.1.6. Phase II: main test

Once smiles were involved, a different pattern emerged. In all three
conditions, participants perceived inauthentic targets (Ms < 5.62,
SDfull—face = 122, SDmask—uncued = 115, SDmask—cued = 124) as lacking
warmth relative to authentic ones (Ms > 6.39, SDpy_foee = 1.19,
SDpask—uncued = 1.18, SDpask_cuea = 1.28), ts(235) > 7.62, ps < .001,
Cohen's ds > 0.639. Thus, even though authenticity judgment was not
explicitly asked for, participants spontaneously accounted for the
authenticity of the smile when gauging a stranger’s interpersonal
warmth.

A 2 (target authenticity)-by-3 (experimental condition) mixed
ANOVA on the pooled-warmth scores revealed a significant two-way
interaction, F(2,235) = 20.00, p < .001, ryg .145. Dissecting this
interactive effect revealed two key patterns. First, as predicted, con-
cealing the mouth amplified the discrepancy in perceived warmth be-
tween the two authenticity groups. With masks on (i.e., the mask-cued or
mask-uncued conditions), inauthentic targets lagged even more behind
authentic targets in warmth (Minauthentic — Mauthentic < — 1.43,
SE < 0.11) than with masks off (i.e., the full-face condition, Miauthentic —
Mauthentic = — 0.77, SE =0.10), ts < — 4.67, ps < .001, Cohen's ds < —
0.725. Second, the social penalty (i.e., being judged as lacking warmth)
incurred by inauthentic targets was hardly ameliorated when the in-
structions refrained from mentioning smiles at all. In the mask-uncued
condition, the gap in the pooled-warmth scores between the two
authenticity groups (Minauthentic — Mauthentic = — 1.43, SE = 0.10) was
not significantly reduced compared to the mask-cued condition
(Minauthentic — Mauthentic = — 1.66, SE = 0.11), £(235) = 1.58, p = .115,
Cohen's d = 0.25, 95%CI [ — 0.06,0.57].

These findings suggest that concealing mouths would facilitate the
discrimination between fake and genuine smiles not only when
authenticity judgment is explicitly required, as in the smile-
authentication task in preceding studies, but also when the judgment
process is triggered automatically or even unconsciously, as in the
social-warmth evaluation task in this study.

7. General discussion

Collectively, the results across multiple studies of this research
demonstrate a conspicuous misalignment between subjective appraisals
and the objective reality of the effect of face mask-wearing on the
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accurate classification of genuine versus fake smiles. On the subjective
side, both Westerners and Easterners regarded masks, which block vi-
sual access to the normatively nondiagnostic mouth region, as a severe
handicap. As a result, they lost confidence in their ability to discern the
authenticity of a smile partially concealed by a mask. The confidence
loss inflicted by concealing the mouth eclipsed the loss inflicted by
concealing (via sunglasses) the normatively diagnostic eye region (i.e.,
the maximum confidence-loss hypothesis). On the objective side, denying
visual access to the mouth improved rather than impaired the accuracy
of smile authentication for both Westerners and Easterners (i.e., the
ironic performance-gain hypothesis). For reference, denying visual ac-
cess to the eyes did undermine authentication accuracy, as should be the
case. That perceivers were advantaged rather than disadvantaged as a
result of losing access to the mouth demonstrated the fallibility of the
seeming truism that mask-wearing always interferes with inferring
mental states from facial expressions.

7.1. Parallels with deception detection

Both authenticating smiles and identifying lies exemplify interper-
sonal perception under adversarial conditions. It is not surprising that
many parallels can be found between observations reported in this
research and notable discoveries documented in the literature on
deception detection. First, many cues believed by people, including
purported professional lie detectors like police detectives and immi-
gration officers, to be diagnostic of lying (e.g., gaze aversion), are, in
fact, unrelated to deception (Colwell et al., 2006; Stromwall & Granhag,
2003). In contrast, many cues that are indicative of lies are dismissed by
people as irrelevant (e.g., the absence of nonverbal hand gestures known
as illustrators). Moreover, there are cues that covary with deception in
one direction (e.g., lying is actually accompanied by less frequent foot
movements) but are believed to covary in the opposite direction (e.g.,
lying is believed to be accompanied by more frequent foot movements).
Overall, there is very little correspondence between people’s beliefs
about cues to deception and reality. According to an earlier study
(Zuckerman et al., 1981), lay perceptions of the diagnostic values of
various behavioral cues were barely correlated, r = 0.11, with the actual
diagnostic values of these cues. Last, but not least, there is some pre-
liminary evidence that denying people access to nondiagnostic cues to
deception could improve the chance of catching liars. For example,
Zuckerman et al. (1981) found that denying people access to the face,
which, contrary to what people would like to think, provides little to no
diagnostic value, could facilitate their attempts at detecting deception
because doing so would force people to focus on the more informative
channels such as speech and the body. Interestingly, a later meta-
analysis did not replicate this paradoxical phenomenon analogous to
our disclosing-by-making effect (Bond & DePaulo, 2006).

There is another aspect of our research that echoes the deception
detection literature. When we look at the correlation between partici-
pants’ log-odds scores and their post-task raw confidence ratings for
the visibility conditions under which they performed the authentication
task (i.e., the factual conditions), we find little evidence of confidence
tracking judgment accuracy. In the 13 independent samples observed in
our research: six samples (= 3 visibility conditions x2 cultures) in Study
2, three samples (= 3 visibility conditions) in Study 3, and four samples
(= 4 experimental conditions) in Study 4, the absolute values of the
accuracy-confidence correlation range from 0.02 at the lowest to 0.29 at
the highest. Aside from Western participants in the sans-mouth condi-
tion of Study 2 (r =0.25,t(97) =2.52,p =.014) and participants in the
sans-mouth condition of Study 4 (r = 0.29, t(75) = 2.63,p = .010), the
confidence-accuracy correlations did not differ significantly from zero in
any of the remaining 11 samples (ps > .071). The lack of self-insight
betrayed by these results is in line with the conclusion of a meta-
analysis by DePaulo et al. (1997): People’s accuracy at judging decep-
tion is uncorrelated with their confidence in these judgments. The au-
thors attribute the statistical independence between confidence and
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accuracy to the empirical fact that people hold erroneous beliefs about
cues to deception. This explanation is readily applicable to the analo-
gous accuracy-confidence disconnection noted here.

7.2. The implicit-explicit divergence

In this research, participants’ beliefs about the diagnostic utility of
eyes versus mouth as cues to smile authenticity were operationalized in
terms of confidence-change scores, which were derived from par-
ticipants’ self-reported confidence in performing well in the smile-
authentication task under different circumstances. Since participants
did not explicitly opine about how smile authenticity relates to move-
ments within each of the two FROISs, these confidence-change scores
can be conceptualized as measuring implicit beliefs about cues to smile
authenticity. Given the frequently documented dissociation between
implicit and explicit beliefs in various domains of social cognition
(Gregg et al., 2006; Rydell et al., 2007; Wilson et al., 2000), including
deception detection (Hartwig & Granhag, 2015), it is natural to consider
whether people’s explicit beliefs about the diagnosticity of eyes versus
mouths align with or diverge from their implicit beliefs as suggested by
the confidence-change scores.

To address this question, we conducted an exploratory study using an
open-ended approach that allowed participants to freely report what-
ever visual cues they considered diagnostic of smile authenticity. Spe-
cifically, we asked 360 participants recruited from Prolific (Nfemqe =
166, Medianag = 40 years) to nominate at least two but no more than
three visual cues that they believed would effectively separate genuine
and fake smiles. Participants were instructed to provide a short sentence
describing each cue they thought of. The key advantage of this open-
ended approach over a closed-ended alternative is that participants
were not confined to pre-selected options, which could bias the process
of mental retrieval. Furthermore, many have argued that open-ended
questions constitute a more ecologically valid response format because
text rather than numerical ratings are the natural medium through
which people communicate their mental states (Hitsuwari et al., 2024;
Kjell et al., 2022).

In total, we obtained a total of 948 (= 360 + 360+ 228) text re-
sponses across all participants. A coding scheme was implemented to
assign the visual cue featured in each response to one of the five
mutually exclusive categories that encode the possible locations of the
cue in question: Fg, Fn, Fo, B_r, and NV. F, denotes facial regions typi-
cally covered by sunglasses (e.g., eyes, brows); F,,, denotes facial regions
typically covered by a mask (e.g., mouth, chin, lips); F, denotes facial
regions other than those covered by either sunglasses or masks (e.g.,
forehead, jowl); B_r denotes parts of the body after excluding the face (e.
g., neck, shoulder); N denotes non-codable responses, which either
describe some non-visual aspects (e.g., the causal antecedents of genuine
vs fake smiles) or are simply non-sequiturs.

All responses were independently coded twice, once manually by one
of the authors and once automatically by an open-source zero-shot
classifier (Laurer et al., 2023), which is a fine-tuned version of DeBERTa-
v3, a popular large-language model (LLM) pretrained by Microsoft. The
reason for involving the AI coder was to provide a robustness check on
the results of manual coding. After all, the human coder, being a member
of the research team, was keenly aware of the purpose of the present
research and could, therefore, be biased in their interpretation of the
text responses. It is worth noting that the original responses were
slightly modified before being fed to the LLM for classification. Specif-
ically, we replaced any instance of the word “smile(s)” with the pronoun
“one(s)” in each response to prevent the semantic of “smile(s)” from
unduly influencing the model’s understanding of each response.

The three histograms making up the top (bottom) triptych in Fig. 11
display the distribution of the responses assigned manually (automati-
cally) to each of the five categories defined by our coding scheme,
grouped by whether they were the first, second, or possibly third
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Fig. 11. Distributions of participant responses over the five predefined coding categories, as assigned by a human coder (top triptych) and an Al coder (bottom
triptych). The three constituent histograms of the top (bottom) triptych summarize the manual (automatic) categorization of the first, second, and third, optional
responses provided by each participant. The slanted number on the top of each bar denotes the raw count as opposed to the percentage of responses assigned to the

corresponding category.

responses enumerated by the participants. Recall that not everyone (228
out of 360 did) generated a third response because it was optional. There
appears to be a high degree of agreement between manual coding and
automatic coding.

The most surprising pattern in Fig. 11 is that participants were more
likely to think of the eyes as opposed to the mouth when explicitly
instructed to reflect on the visual distinctions between genuine and fake
smiles. The chance of some facet of the eye region being the first visual
cue that crossed people’s minds exceeded 50% (the F, bar in the first
histogram of either triptych in Fig. 11). In contrast, the corresponding
chance for some facet of the mouth region was only around 15% (the F,,
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bar in the first histogram of either triptych in Fig. 11). Furthermore,
collapsing across the set of responses provided by a given participant, we
found that nearly four-fifths of the participants-78.33% (79.44%) per
manual (automatic) coding-nominated some cues related to the eye
region, whereas just half of them-41.67% (50.00%) per manual (auto-
matic) coding-nominated some cues related to the mouth region at all.
Together, it seems that people’s explicit belief about the diagnosticity of
the eyes versus the mouth as cues to smile authenticity aligned closely
with reality, which was not at all the case with their implicit belief
measured by confidence-change scores in the main studies.

What could account for this intriguing explicit-implicit divergence?
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First, it should be noted that mental availability does not necessarily
correspond to perceived importance. Our open-ended survey did not ask
participants to evaluate the diagnosticity of the visual cues they nomi-
nated. Therefore, we cannot rule out the possibility that although the
eyes were more mentally accessible than the mouth, participants
nevertheless considered the latter more critical to discriminating be-
tween genuine and fake smiles. In fact, past research has shown that it is
not uncommon for open-ended questions to fail to capture important
beliefs people hold but do not recall at the moment they are reading the
question (Marksteiner et al., 2012). In short, despite the ostensible
divergence suggested by our exploratory study, people’s explicit and
implicit beliefs largely agree with each other.

Alternatively, the literature on the dual attitudes model provides a
different perspective (Gregg et al., 2006; Rydell et al., 2007; Wilson
et al., 2000). This theory contends that implicit and explicit attitudes
tend to result from different mental processes and are informationally
sequestered. Therefore, it is not uncommon for people to simultaneously
hold implicit and explicit attitudes that conflict with each other. Implicit
attitudes are typically formed through early experiences and emotional
associations, whereas explicit attitudes are typically shaped by rational
thoughts and social norms. Consequently, while implicit attitudes are
more resistant to change, explicit attitudes tend to be open to influence
from recent data or experiences. It is possible that due to the mask
mandate enacted during the COVID pandemic, people were forced to
adapt to both recognizing and conveying joy or happiness via cues in
facial parts unaffected by masks (e.g., smizing or smiling with the eyes).
These experiences, in turn, may have led to the insight that the eyes can
reliably signal positive affect. Considering how implicit and explicit
attitudes are differentially sensitive to new information, it is likely that
the impact of this insight is largely limited to the explicit level, therefore
potentially explaining the apparent inconsistency between the explor-
atory study and the main studies. In a sense, this interpretation is
consistent with an observation in Study 4 where participants in the plus-
information condition readily acknowledged that their performance had
benefited from reading the passage on Ekman’s research. For the pas-
sage to resonate with them to such an extent, these participants probably
had already held some belief consistent with the passage’s message.
Nonetheless, additional empirical research is needed to adjudicate be-
tween the two competing accounts considered here.

7.3. The “unexceptional” East

Another notable finding of the present research is the null result that
Eastern perceivers proved to be no exception to either component hy-
pothesis of our descriptive model. Drawing on previous cross-cultural
literature, especially the theorization formulated in Yuki et al. (2007),
i.e., the YMM thesis, we tentatively expected the Eastern experience to
defy our descriptive model on two fronts (i.e., the cultural-contingency
meta-hypothesis): (1) concealing the mouth would deflate Easterners’
confidence to a lesser degree than concealing the eyes, and (2) con-
cealing the mouth would improve performance considerably less, if at
all, among Easterners than among Westerners. However, we also
expressed reservations about the viability of this meta-hypothesis in
light of the innovative work (Jack et al., 2016; Snoek et al., 2023) from
the emerging field of social psychophysics (Jack & Schyns, 2017) and
our ancillary analysis of semantic associations based on large-scale
natural language data, both of which indirectly suggest that Easterners
would, like their Western counterpart, treat the mouth as a more
informative cue to smile authenticity than the eye.

Although our null findings may initially appear disruptive, the
absence of cross-cultural differences within the narrow context of
discerning smile authenticity does not necessarily challenge, let alone
invalidate, the broader claim of the YMM thesis that Easterners and
Westerners differentially rely on the eyes versus the mouth to decode
facial expressions of emotions. First, for our null findings to have any
bearing on the validity of the YMM thesis, it is imperative that
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distinguishing between genuine and fake smiles constitutes an instance
of emotion perception task. Although it could be argued that smile
authentication amounts to recognizing if a target is in a happy/joyful
state, thereby representing a special case of emotion perception, it is
quite possible that participants approached smile authentication simply
as a low-level pattern-matching task without regard for the affective
meaning of these patterns. In such a case, our null results would merely
suggest that the reference visual patterns invoked by the participants to
guide their authenticity judgments and confidence assessment in our
studies did not vary qualitatively by culture. Nonetheless, this inter-
pretation of our null results raises questions about the nature and
ontogeny of these culturally invariant reference patterns, which can be
more thoroughly explored in future research.

Second, even if emotion perception does underlie authenticity
judgment, as we have speculated, it is important to emphasize that the
cultural universality documented in our research may not extend to
other emotion perception tasks. The cultural difference posited by the
YMM thesis can very well prove to be the general rule when a wider
range of these tasks is taken into account. In other words, our null
findings might just be a curious exception to the rule. Indeed, the YMM
thesis has received ample corroboration from independent studies
involving more prototypical emotion perception tasks (e.g., classifying
facial expressions into one of the six basic emotion categories; see Jack
et al., 2009; Liu et al., 2022). It then follows that the seeming contra-
diction between the cultural convergence we observed and the cultural
divergence observed by Yuki et al. does not constitute grounds for
doubting the credibility of the latter. Future inquiries seeking to explain
how and why authenticity judgments deviate from other emotion
perception tasks could provide important insight into the interplay be-
tween culture and emotions.

7.4. Learning from experiences?

In Studies 2 and 3, we noted a consistent pattern with respect to
participants’ post-task beliefs. It seems that practicing authenticity
judgment without access to the mouth (i.e., under the sans-mouth con-
dition) constituted a more edifying experience than doing so with access
to this region (i.e., under the baseline or the sans-eye condition).
Although sans-mouth participants still incorrectly regarded the \MOUTH
treatment as detrimental to discerning smile authenticity, they no longer
abode by the maximum confidence-loss hypothesis. Instead, they now
considered the \MOUTH treatment a lesser handicap than \EYE, a belief
that was more in line with the normative model. In contrast, despite the
ample opportunity to scrutinize the mouth, both baseline and sans-eye
participants persisted in regarding \MOUTH as more detrimental than
\EYE, a view they would have held even if they had not performed the
task.

How can we make sense of the paradox that those who did not see the
mouth appeared to attain a better understanding of the diagnostic value
of this region than those who did? After all, the sans-mouth condition
precluded the possibility of participants noticing the lack of systematic
variation in mouth movements between genuine and fake smiles. The
paradox could be resolved if this apparent learning was proven to have
resulted from some non-learning process.

A telltale clue can be found in a set of analyses we performed in Study
3 to evaluate the correspondence between pre-task and post-task beliefs
about each of the \FROT treatments. Compared to the baseline condi-
tion, the correspondence between pre- and post-task confidence-
change \MOUTH scores (in terms of bivariate correlation) was notice-
ably weakened when the task was performed under the condition that
denied participants access to the mouth (rpaseline = 0.48 versus
Tsans-mouth = 0.25, p = 0.091), but the correspondence was largely un-
changed when the task was performed under the condition that granted
access only to the mouth (ryaseline = 0.48 Versus rsans-eye = 0.46, p =
0.86). It is tempting to interpret these results as additional evidence that
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participants assigned to the sans-mouth condition gleaned some insight
from their experiences, but such an interpretation is doubtful because
confidence-change scores specific to the \EYE treatment exhibit an
analogous pattern. Compared to the baseline condition, the correspon-

dence between pre- and post-task confidence-change\EYE scores
was noticeably weakened when the task was performed under the con-
dition that denied participants access to the eyes (Fpaseline = 0.56 versus
Tsans-eye = 0.33, p = 0.060), but the correspondence barely changed
when the task was performed under the condition that granted access
only to the mouth (Fpaseline = 0.56 Versus rsans-mouth = 0.44, p = 0.29).
Yet, as mentioned above, participants in the sans-eye condition did not
seem to gain any more insight from their task experiences than partic-
ipants in the baseline condition. It seems unlikely that these two strik-
ingly similar patterns were the result of two distinct cognitive processes,
one involving learning and the other not.

We contend that the apparent learning that uniquely transpired in the
sans-mouth condition was actually an instance of a well-documented
attentional phenomenon, i.e., the devaluation-by-inhibition effect
(Raymond et al., 2003; Gollwitzer, Martiny-Huenger, & Oettingen, 2014
for reviews). Briefly, people tend to devalue a stimulus if they have
deliberately refrained from attending to it earlier. For participants
assigned to one of the sans-FROI conditions, they probably were with-
holding attention from the concealed region during the smile-
authentication task, which set into motion the devaluation-by-
inhibition process. As a result, they later came to regard the concealed
region as having a lower diagnostic value. This speculation was sup-
ported by a series of auxiliary analyses detailed in the Supplementary
Materials, under the heading “Learning by Not Seeing: Real or Illusory*.

The finding that participants seemed incapable of learning from
repeated practices at discerning smile authenticity echos what the
deception detection literature abundantly documents. Many studies
have tested the intuitively appealing notion that people more practiced
at catching lies (e.g., law enforcement personnel or managers in orga-
nizations) should hold more accurate beliefs about cues to deception
than nonprofessionals such as college students (Granhag et al., 2004;
Hart et al., 2006; Vrij & Semin, 1996). Yet, they consistently found that
professionals endorsed the same types of misbeliefs as laypeople (e.g.,
liars avert eye contact, see Colwell et al., 2006; Stromwall & Granhag,
2003).

A natural question to ask is why practices had little remedial effect
on incorrect beliefs about diagnostic values of different cues to smile
authenticity. The literature on concept formation and identification as
well as judgment and decision-making, has established that when a task
is concerned with distinguishing among two or more categories of
stimuli, of which authenticating smiles and deception detection are both
prime examples, repeatedly practicing the task rarely enables learning
unless immediate and correct feedback is available (Homa & Cultice,
1984; Ashby et al., 1999; Broker et al., 2022, see Hogarth, 2001 for a
general review of feedback in learning). However, this crucial feature
was not incorporated in the smile-authentication task deployed in the
present research. Indeed, the literature on deception detection has
invoked the unreliability of the feedback structure inherent in most lie-
deception settings to account for the perpetuation of erroneous beliefs
about cues to deception among even experienced professionals
(Stromwall et al., 2004; Vrij & Semin, 1996).

7.5. When might mouths matter?

One could question the generalizability of the disclosing-by-masking
effect beyond the narrow setting of the smile-authentication task. After
all, the task instruction we provided to participants constrained the
number of plausible hypotheses about a target’s mental state to just two:
(1) the target was experiencing happiness and (2) the target was pre-
tending to be happy. However, in more realistic circumstances, a
perceived expression must first be categorized as a smile before the
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question of its authenticity could arise. Recent research showed that
mask-wearing increased the chance of a smile being confused for some
different expression (Grundmann et al., 2021; Kastendieck et al., 2023).
Therefore, in the real world, the mouth could be critical, as it helps
perceivers narrow down the alternative hypotheses they need to
consider when decoding an apparent smile. Indeed, Blais et al. (2012)
present evidence that visual information within the mouth region is
most critical to discriminating between facial expressions that encoded
the six basic emotional states.

At first glance, Study 5 in our research seems to be at odds with the
supremacy of the mouth demonstrated by Blais et al. (2012). Recall that
in the mask-uncued condition of Study 5, participants were not told that
the mask-wearing targets in the videos were smiling and, therefore,
presumably faced a larger platter of plausible hypotheses about the
targets’ mental states than their counterparts in the mask-cued condi-
tion, who were told such. Yet, when judging the social warmth of the
targets, uncued participants were just as sensitive to the authenticity of
the targets’ smiles as their cued counterparts. Therefore, even when
perceivers were not certain they were perceiving a smile, the mouth
region did not appear to be missed. A plausible account for reconciling
the apparent expendability of the mouth suggested by Study 5 with
existing evidence for the supremacy of this region (2012) is that our
participants were able to infer movements within the concealed mouth
region from muscle contractions in the exposed neighboring areas. After
all, when the muscles in the mouth region contract to form a smile, be it
fake or genuine, the muscles in the neighboring areas must move in a
complementary manner to accommodate the former.

8. Conclusion

Human beings’ uncanny ability to notice the analogy between a
novel event and past experiences based on incomplete information and
extrapolate what is true of the latter to the former, though usually
adaptive, can lead to grave errors when the resemblance between the
present and past is only superficial. Current research provides a topical
case study of the perils of this type of hasty overgeneralization. Although
the mouth region is often critical to the basic-level categorization of a
facial expression (e.g., is the person smiling, frowning, or pouting, see
Blais et al., 2012; Smith et al., 2005), it is mostly superfluous for dis-
tinguishing between genuine and fake smiles. However, people,
regardless of their cultural background, erroneously assumed otherwise.
As a result, they mistook mask-wearing for a serious threat to making
veridical authenticity judgments, while unknowingly benefiting from
having the mouth region concealed by masks.
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