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The male advantage in child facial resemblance
detection: Behavioral and ERP evidence

Haiyan Wu, Suyong Yang, Shiyue Sun, Chao Liu, and Yue-Jia Luo*

State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University, Beijing
100875, China

Males have been suggested to have advantages over females in reactions to child facial resemblance, which reflects
the evolutionary pressure on males to solve the adaptive paternal uncertainty problem and to identify biological off-
spring. However, previous studies showed inconsistent results and the male advantage in child facial resemblance
perception, as a kin detection mechanism, is still unclear. Here, we investigated the behavioral and brain mecha-
nisms underlying the self-resembling faces processing and how it interacts with sex and age using event-related
potential (ERP) technique. The results showed a stable male advantage in self-resembling child faces process-
ing, such that males have higher detectability to self-resembling child faces than females. For ERP results, males
showed smaller N2 and larger late positive component (LPC) amplitudes for self-resembling child faces, which
may reflect face-matching and self-referential processing in kin detection, respectively. Further source analysis
showed that the N2 component and LPC were originated from the anterior cingulate cortex and medial frontal
gyrus, respectively. Our results support the male advantage in self-resembling child detection and further indicate
that such distinctions can be found in both early and late processing stages in the brain at different regions.

Keywords: Kin recognition; Facial resemblance; Parental uncertainty; Paternity cue.

Previous research suggested that the detection of
genetic relatedness modulates our social attribution,
mate preference, and social behavior (DeBruine, 2002,
2005; DeBruine, Jones, Little, & Perrett, 2008; Hauber
& Sherman, 2001; Neff & Sherman, 2002). Facial
resemblance, as a cue of human kin detection, can
help us to identify kinship relationships (Alvergne,
Faurie, & Raymond, 2007; Bressan & Grassi, 2004).
The inclusive fitness theory (Hamilton, 1964) predicts
that facial resemblance will increase prosocial behav-
iors, such as investing, trustworthiness, or general

Correspondence should be addressed to: Chao Liu, State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal
University, Beijing 100875, China. E-mail: Liuchao@bnu.edu.cn or Yue-Jia Luo, State Key Laboratory of Cognitive Neuroscience and Learning,
Beijing Normal University, Beijing 100875, China. E-mail: luoyj@bnu.edu.cn

∗Present address: Institute of Affective and Social Neuroscience, Shenzhen University, Nanhai Ave 3688, Shenzhen, Guangdong, P.R. China,
518060

This work was supported by the National Basic Research (973) Program [grant numbers 2011CB711000, 2014CB744602]; the National
Natural Science Foundation of China (NSFC) [grant number 91132704], [grant number 30930031]; the National Key Technologies R&D
Program [grant number 2009BAI77B01]; the Global Research Initiative Program, National Institutes of Health, USA [grant number
1R01TW007897] to YJL; the NSFC [grant number 31170971] to CL; the Fundamental Research Funds for the Central Universities [grant
number 2012YBXS01] to Haiyan Wu.

attractiveness, which have been demonstrated in sev-
eral behavioral studies (Alvergne, Faurie, & Raymond,
2009; DeBruine, 2002, 2004a). Brain imaging
studies also confirmed that trustworthiness rating
to self-resembling faces evoked reward-related brain
regions, such as ventral superior frontal gyrus, right
ventral inferior frontal gyrus, and left medial frontal
gyrus (Platek, Krill, & Wilson, 2009). Accordingly,
self-resembling faces have been characterized as being
a kin detection cue that is correlated with more posi-
tive social attribution. Several findings demonstrated

© 2013 Taylor & Francis
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556 WU ET AL.

that people are fairly accurate in detecting the genetic
relatedness of faces in a face-matching task (Alvergne
et al., 2007; Bredart & French, 1999; Bressan & Dal
Martello, 2002; Bressan & Grassi, 2004; Kaminski,
Dridi, Graff, & Gentaz, 2009).

An important factor in facial resemblance detection
is age. A consistent finding is the own age bias (i.e.,
people show better performance on discriminating
own age faces) (Anastasi & Rhodes, 2005; Harrison
& Hole, 2009; Hills & Lewis, 2011; Melinder,
Gredeback, Westerlund, & Nelson, 2010). Such an
influence of age has also been found to interact with
the factor of sex (Rehnman & Herlitz, 2006). Based
on the parental investment theory and the asymme-
try in parental certainty, males are supposed to have
evolved to be more sensitive to self-facial resemblance
than females to identify offspring (Bressan, 2002).
The parental uncertainty predicts that males need more
genotype cues to identify offspring. That is, unlike the
inherent maternity certainty of females, males are with
higher uncertainty to their offspring and thus evolved
the sensitivity to parent–child facial resemblance.
Some previous research on self-resembling faces pro-
cessing has confirmed such a male advantage in self-
facial child resemblance discrimination. For example,
males showed higher attractiveness rating, parental
investment, and adoption decisions to self-morphed
children (Platek, Burch, Panyavin, Wasserman, &
Gallup, 2002; Platek et al., 2003). Another study
showed that the actual parent–child facial resem-
blance could predict father’s but not mother’s invest-
ment decision (Alvergne, Faurie, & Raymond, 2010).
Furthermore, functional MRI (fMRI) studies on the
self-resembling faces processing also found that males
show stronger cortical response to self-resembling
child faces than females (Platek, Keenan, Gallup, &
Mohamed, 2004; Platek, Keenan, & Mohamed, 2005;
Platek, Raines, et al., 2004). However, other studies
manipulating facial resemblance showed inconsistent
results. For example, research investigating the link
between facial resemblance and social perception (i.e.,
trust and attractiveness) with morphed self-resembling
child faces did not find any sex differences (Bressan,
Bertamini, Nalli, & Zanutto, 2009; DeBruine, 2004b,
2005). In research using real family photographs, both
males and females reported higher closeness and altru-
ism ratings toward siblings that are more closely
resemble themselves (Lewis, 2011; Platek et al., 2003).
Such preference for self-resemblance was also found
in making parental investment decisions for both males
and females, whereas this preference was modulated
by mate retention behaviors in males only (Welling,
Burriss, & Puts, 2011). Moreover, study using mor-
phed self-resembling faces found that females actu-
ally showed higher preference to self-resembling child

faces than males (Bressan et al., 2009). So the sex
difference in self-resembling child face processing is
still controversial.

Though inconsistent results were found, a com-
mon view of self-resembling facial processing is
that it involves not only physical facial processing
and familiarity discrimination processing, but also
self-referent phenotype matching processing (i.e., kin
detection) (Burch & Gallup, 2000; Daly & Wilson,
1982; DeBruine et al., 2008; Platek et al., 2002,
2003, 2005). For example, fMRI studies have shown
that facial resemblance detection activates the ante-
rior cingulate (ACC) and medial prefrontal cortex
(MPFC) (Platek et al., 2005; Platek, Krill, & Kemp,
2008), two brain regions related to self-referential pro-
cessing (Bartels & Zeki, 2004). However, previous
behavioral studies could not differentiate these two
processes very well, especially the temporal dynam-
ics. Electrophysiological brain responses may provide
powerful evidence for this issue because its high
temporal resolution may help differentiate early and
late self-resembling faces processing. Although to the
best of our knowledge, there is still no event-related
potential (ERP) study that directly investigated the
sex differences in self-resembling faces processing,
studies in other fields have identified different ERP
components for facial perception, familiarity, or self-
referential processing (Hu, Wu, & Fu, 2011; Ma &
Han, 2009). First, the early physical facial process-
ing is associated with the N170, which reflects the
face perceptual coding (Batty & Taylor, 2003; Eimer
& Holmes, 2002; Henson et al., 2003; Itier & Taylor,
2004; Jemel et al., 2003; Rossion et al., 2000). Second,
the familiar discrimination is correlated to the P300
(or late positive component, LPC), such that familiar
stimuli usually evoked larger P300 than unknown or
unrelated stimuli (Meijer, Smulders, Merckelbach, &
Wolf, 2007; Miyakoshi, Kanayama, Iidaka, & Ohira,
2010; Ninomiya, Onitsuka, Chen, Sato, & Tashiro,
1998; Rosenfeld, Shue, & Singer, 2007). Third, the
self-referential processing is related to more positive
potential from 220–500 ms (i.e., N2 and P300) (Su,
Zhu, & Han, 2006; Su et al., 2010). For instance,
an ERP study demonstrated that mothers elicited
more positive amplitude for their own children’s faces
from very early component (100–200 ms) to LPC
(Grasso, Moser, Dozier, & Simons, 2009). These posi-
tive going potentials were also found for parents’ faces
(Grasso & Simons, 2011). These ERP findings sug-
gest that brain response discriminate genetic-related
people and other people from early phase physi-
cal process to later self-referential and familiarity
processing.

The aim of the present study is to investigate
the time course of self-resembling faces processing
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SEX DIFFERENCE IN FACIAL RESEMBLANCE DETECTION 557

and how it interacts with age and sex using a
self-resemblance judgment task. We hypothesize that
the male advantage in self-resembling child face
detection could be reflected by not only behavioral
responses, but also ERP components from early to later
stages, such as N2 component and LPC.

METHODS

Participants

Forty-one right-handed native Chinese speakers,
21 males (Mean age = 23.52 years) and 20 females
(Mean age = 25.65 years) participated the study
with payment. All subjects signed a written informed
consent approved by the IRB of Beijing Normal
University.

Stimuli

A full-face photograph of each subject was taken
before the formal study. Subjects were asked to keep
neutral expression when facing the camera. We created
four experimental conditions (self-child, self-adult,
other-child, and other-adult) by morphing subject face
with one of two adult faces with neutral expression

(a 23 years old male face or a 23 years old female
face, according to subject’s gender) and a 1.5 years old
child face (DeBruine, 2004b; Platek et al., 2002, 2005;
Platek, Raines, et al., 2004) (Figure 1). To exclude the
gender effect of the child face, we did a gender rating
task to the child face in a 5 point scale (1 = a girl,
2 = maybe a girl, 3 = not sure, 4 = maybe a boy,
5 = a boy), and the rating result indicated that both
male (mean rating = 3.17, SD = 1.47) and female
(mean rating = 2.69, SD = 1.13) subjects showed
uncertainty of the gender. Therefore, the other-adult
face and other-child face was the same for each female
or male subject. All faces were processed with Adobe
Photoshop CS to standardize the picture to black
and white and merely interior characteristics of face
being retained. Then the Abrosoft Fanta Morph (www.
fantamorph.com) software was used to create morphed
faces with 50% as previous studies (Platek & Kemp,
2009; Platek et al., 2003, 2005; Platek, Raines, et al.,
2004). Thirty calibration locations were used to make
the morphed face in a standard face space and all out-
put morphed faces were resized to 300 × 300 dpi. All
stimuli were presented on a 17-inch Dell monitor with
a screen resolution of 1024 × 768 pixels and 60 Hz
refresh frequency, the visual angle of the face images
is 4.3◦ × 4.6◦ and the mean luminance of stimulus was
166 cd/m2.

Figure 1. Example of a subject’s or others’ face morphed with a child and adult face (a) and experimental procedure (b). The task is to judge
whether the presented face is resemble to the subject him- or herself.
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558 WU ET AL.

Procedure

Subjects were seated in a quiet room with their eyes
approximately 60 cm from a 14-inch screen. All
stimuli were displayed in the center of the screen
with E-prime 2.0. First, a central fixation appeared for
500 ms in the beginning of each trial to engage the
participants’ attention. A blank screen followed this
fixation for a random duration from 300 to 500 ms. The
morphed faces then appeared with a maximum dura-
tion of 3000 ms, which will disappear if the subject
press a key. The intertrial interval lasted for 250 ms.
Participants were instructed to make self-resemblance
judgments to four types of faces with left or right
hand key press (press “A” if the face is resemble to
him- or herself, press “L” if not). For each subject,
there were 4 pictures and presented 50 times for each
stimuli. Therefore, the probability of four types of
stimuli was matched (i.e., 25%). The response keys
were counterbalanced. There were 50 trials for each
condition and the whole task lasted approximately
20 minutes.

Electroencephalogram (EEG) recording
and data analysis

The EEG was recorded by using a 64-channel Brain
Amp MR with online reference of the left mastoid.
All electrode impedance was maintained below 10 k�

and the EEG signal were recorded with a bandpass
of 0.01–100 Hz and sampled at 500 Hz/channel. All
electrodes were re-referenced to the average of the
left and right mastoids and filtered with a low pass
of 30 Hz off-line. EEG time-locked to the remain-
ing events of interest was epoched beginning 200 ms
before stimulus onset until 800 ms post-stimulus.
Trials with EOG artifacts were excluded from averag-
ing and ±80 µV was used to remove any remaining
artifacts.

On the basis of previous studies and the topo-
graphical distribution of grand averaged ERP, certain
electrodes were selected for the statistical analysis of
ERP components. Specifically, PO7 and PO8 were
analyzed for the N170 component (peak amplitude:
140–190 ms); Cz, C3, C4, Fz, F3, F4, FCz, FC3,
FC4 were selected for the N2 component (peak ampli-
tude: 200 to 240 ms), and Cz, C3, C4, Fz, F3, F4,
Pz, P3, P4 were selected for the LPC (mean ampli-
tude: 400–600 ms). A four-way mixed ANOVA on
the amplitude and latency of each ERP component
was conducted with Sex (Male vs. Female) as the
between-subject variable, and Age (Adult vs. child),

Morph (Self vs. Other) and Electrode site as the within-
subject variables. Based on the possible male advan-
tage in self-resemble child face processing, we also
performed a three-way (Sex × Morph × Electrodes)
mixed ANOVA to child faces only.

ERP source analysis

ERP source analysis was conducted on the self versus
other difference waves. The BESA (Brain Electrical
Source Analysis, v5.3.7, MEGIS Software GmbH,
Munich, Bavaria, Germany) dipole modeling software
was used to perform dipole source analysis with the
four-shell ellipsoidal head model. In order to estimate
the number of dipoles needed to explain the differ-
ence wave, principal component analysis (PCA) was
employed. When the number of dipoles was deter-
mined with PCA, software automatically determined
the dipoles’ locations (with Talairach coordinates)
and orientations. To focus on the male advantage on
child facial resemblance detection, we only performed
source analysis on the N2 component and LPC that
showed significant self versus other difference in the
grand average waves (Figures 3 and 4).

RESULTS

Two participants were excluded from the final analysis
due to excessive artifact. Hence the following results
were analyzed on the remaining 39 subjects (19 males
and 20 females).

Behavioral results

Following previous studies (Dal Martello & Maloney,
2006; DeBruine et al., 2009), we calculated the sig-
nal detection rates in the self-resembling judgment
to adult and child faces separately (Figure 2). The
d’ was put into a mix ANOVA with Age (Adult vs.
Child) as within-subject factor and Sex (Male vs.
Female) as between-subject factor. The results showed
significant main effect of Age (F(1, 37) = 20.43,
p < .001, ηp

2 = 0.356) and Sex (F(1, 37) = 5.13,
p < .05, ηp

2 = 0.12), such that subjects showed
higher detectability for adult faces (M = 2.52,
SD = 0.89), than child faces (M = 1.22, SD = 1.59),
and males showed higher detectability (M = 2.16,
SD = 0.89) than females (M = 1.57, SD = 0.73).
Importantly, there was also a significant two-way inter-
action (F(1, 37) = 7.30, p = .01, ηp

2 = 0.17), such
that males showed significantly greater d’ values to
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SEX DIFFERENCE IN FACIAL RESEMBLANCE DETECTION 559

Figure 2. Signal detection analysis results for adult and child faces as a function of sex. Left panel depicts the d’ for males; right panel depicts
the d’ for females. The error bar stands for one standard error. Males showed significant higher d’ for child faces than females.

child faces (M = 1.90, SD = 1.44) than females
(M = 0.54, SD = 1.46), p < .01. In addition, only
females showed higher d’ for adult faces (M = 2.61,
SD = 0.73) than child faces (M = 0.54, SD = 1.46),
p < .001. These results indicated that males do have
advantages over females on detecting child facial
resemblance.

ERP results

The ERPs and topographic maps elicited by the four
face types in males and females are shown in Figures 3
and 4.

N170

The ANOVA in N170 amplitude did not reveal
any morph effect but only a significant main
effect of Age (F(1, 37) = 5.62, p < .05,

ηp
2 = 0.13), such that child faces (M = −1.34 µV,

SE = 0.46) evoked larger N170 amplitude than adult
faces (M = −1.01 µV, SE = 0.49), p = .023. The
significant Age × Electrode effect (F(1, 37) = 5.42,
p < .05, ηp

2 = 0.16) indicated longer latency for
child faces (M = 158.71 ms, SE = 1.49) than
adult faces (M = 155.69 ms, SE = 1.75) in PO7,
p = .003.

N2

Significant Morph × Sex interaction (F(1,
37) = 7.01, p < .05, ηp

2 = 0.16) on N2 ampli-
tude indicated that only males showed a larger
N2 amplitude for other faces (M = 3.39 µV,
SE = 0.78) than self faces (M = 2.23 µV, SE = 0.92),
p = .008. In addition, an Electrode × Morph × Age
interaction showing larger N2 amplitude for self-
child faces than self-adult faces in Fz, F3, and FC3,
ps < .03.
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560 WU ET AL.

Figure 3. ERP waves and scalp topographies show divergent difference waves (Self-Other) for adult (a) and child (b) faces in males. ERP
components are marked gray. Self-morphed faces elicited more positive going N2 and LPC amplitudes than other-morphed faces for both adult-
and child-morphed faces. ∗p < .05, ∗∗p < .01, and ∗∗∗p < .001.
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SEX DIFFERENCE IN FACIAL RESEMBLANCE DETECTION 561

Figure 4. ERP waves and scalp topographies show divergent difference waves (Self-Other) for adult (a) and child (b) faces in females.
ERP components are marked gray. Self-morphed faces elicited larger LPC amplitudes than other-morphed faces only for adult-morphed faces.
∗p < .05.
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562 WU ET AL.

This male advantage on N2 amplitude was con-
firmed by the Morph × Sex interaction (F(1,
37) = 7.18, p < .05, ηp

2 = 0.16) in the ANOVA
analyses for child faces (see Figure 3(b)). Males
elicited larger N2 amplitude for other-child faces
(M = 2.12 µV, SE = 0.94) than self-child faces
(M = 3.22 µV, SE = 0.83), p = .018, whereas
females did not. Such an interaction was not sig-
nificant for adult faces (F(1, 37) = 2.53, p = .12,
ηp

2 = 0.06). These results confirmed that the male
advantage on facial resemblance detection is mainly on
child faces.

As for N2 latency, an Electrode site × Morph ×
Sex interaction (F(1, 37) = 2.48, p < .05,
ηp

2 = 0.06) showed longer N2 latency for other-faces
than self-faces, particularly for males (males in Fz,
FCz, F3, F4, FC4, and C3 while C4 for females),
ps < .05.

The topographical maps of the difference wave
(Self − Other) in the time windows of 200–240 ms
showed that the N2 differences found in both adult and
child faces discrimination for males were distributed
mainly on the fronto-central regions (Figure 3), which
were not found for females (Figure 4).

LPC

Consistent of the male advantage found in N2, the
ANOVA of the LPC amplitude also showed a sig-
nificant Morph × Sex interaction (F(1, 37) = 6.93,
p < .05, ηp

2 = 0.16), such that only males showed
larger LPC amplitude for self faces (M = 7.01 µV,
SE = 0.57) than other faces (M = 4.55 µV, SE = 0.43),
p < .05. Additionally, we also found a significant
Morph × Age interaction in LPC amplitude, F(1,
37) = 18.72, p < .001, ηp

2 = 0.34), such that adult
faces elicited a significant self versus other differ-
ence in LPC (p < .001), whereas child faces did not
(p = .064). In the ANOVA to LPC elicited by child
faces only, a significant Morph × Sex interaction (F(1,
37) = 6.85, p < .001, ηp

2 = 0.16) was also observed,
which suggested self-child faces (M = 5.52 µV,
SE = 0.58) elicited larger LPC than other-child faces
(M = 4.21 µV, SE = 0.46) for males, whereas
this pattern was absent for females, p = .616
(see Figure 4(b)).

Again, this Morph × Sex interaction did not repli-
cated in adult faces (see Figures 3(a) and 4(a)).
In the ANOVA to LPC for adult faces only, a main
effect of Morph (F(1, 37) = 30.98, p < .001,
ηp

2 = 0.46) indicated a larger LPC evoked by self-
adult faces than other-adult faces regardless of sex.
Additionally, this self versus other discrimination

effect was not found in the ANOVA of the LPC latency
analyses.

The topographical maps of the difference wave
(Self − Other) in the time windows of 400–600 ms
showed that the LPC differences found in both
adult and child faces discrimination for males
were distributed widely on the frontal and pari-
etal regions (Figure 3), which were also found
in adults faces but not child faces for females
(Figure 4).

ERP source analysis results

For the males, PCA decomposition the self-other
N2 differences for adult faces indicated two
components that could explain 99.1% of the variance
in the data (Figure 5). Two dipoles were located
approximately in the anterior cingulate cortex (x = 2,
y = 25, z = 29, BA32, the red dipole) and the lingual
gyrus (x = –16, y = –57, z = –1, BA19, the blue
dipole), with a residual variance (R.V.) of 13.5%.
Additionally, the self-other LPC differences for adult
faces also identified two dipoles (R.V. = 8.61%),
which located in the left medial frontal gyrus (x = –
15, y = 64, z = 4, BA10, the red dipole) and the
lingual gyrus (x = 18, y = −57, z = −4, BA19, the
blue dipole).

The dipole model of self-other N2 difference for
child face also yielded two dipoles (R.V. = 15.03%)
that located in the anterior cingulate cortex (x = 4,
y = 15, z = 26, BA24, the red dipole) and superior
temporal gyrus (STG) (x = 63, y = –28, z = –4, BA22,
the blue dipole). Consistent with adult faces, the dipole
model of self-other LPC for child faces also identified
two dipoles (R.V. = 23.9%), one located in the left
medial frontal gyrus (x = –8, y = 56, z = 7, BA10, the
red dipole), the other located in the right STG (x = 58,
y = –29, z = 6, BA22, the blue dipole).

For the females, a two dipoles model
(R.V. = 13.8%) was fitted with the self-other
LPC difference wave, which could explain 98.8% of
the variance in the data. The result indicated that two
dipoles located approximately in the medial frontal
gyrus (x = 14, y = 0, z = 55, BA6, the red dipole) and
the lingual gyrus (x = −4, y = −58, z = 0, BA19, the
blue dipole) separately.

DISCUSSION

To the best of our knowledge, this is the first study
integrated behavioral and ERPs to examine the tempo-
ral dynamic of self-resembling faces detection and its
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Figure 5. ERP source analysis results for the self versus others dif-
ference waves in males and females. For males, both adult and child
faces elicited N2 and LPC differences from the anterior cingulated
cortex and medial frontal gyrus, respectively. For females, only adult
faces elicited LPC differences from the medial frontal gyrus.

interaction with sex and age. Our results showed that
males do have advantages over females in detecting
child facial resemblance, even in an explicit resem-
blance judgment task. Such an advantage can be
found in both early and late processing stages in the
brain, reflected by different ERP components and brain
regions.

Behaviorally, we found a significant interaction
between sex and age in self-resembling faces detec-
tion. A consistent finding in facial resemblance detec-
tion is the own age bias, such that human commonly
showed better performance on own age faces (Anastasi
& Rhodes, 2005; Harrison & Hole, 2009; Hills &
Lewis, 2011; Kaminski et al., 2009). However, in our
results, only females showed a higher detectability
(d’ value) for self-resembling adult faces than child
faces. In contrast, males’ detectability to child faces
was as sensitive as to adults, which was obviously
against the own age bias. In addition, males also
showed significantly higher detectability (d’ value) on
self-resembling child faces (p < .01) than females.
These results together directly confirmed the male
advantage in self-resembling child faces detection.
Though previous studies have shown that people’s
performance in face-matching task was better than
chance (Kaminski, Ravary, Graff, & Gentaz, 2010;
Oda, Matsumoto-Oda, & Kurashima, 2002), most of
these studies are based on other family photographs
(Maloney & Dal Martello, 2006; Nesse, Silverman, &
Bortz, 1990). As far as we know, so far no study have
found significant sex differences in self-resembling
child face detection using explicit resemblance judg-
ment task. Our results thus provide evidence for the
male advantage in self-resembling child faces detec-
tion and further support the parental investment theory.

In the ERPs, males showed more positive going
N2 component and LPC to both self-resembling adult
and child faces than other-morphed faces, which is
consistent with previous self-face (Purmann, Badde,
Luna-Rodriguez, & Wendt, 2011) or self-hands study
(Su et al., 2010) showing more positive going poten-
tials from 220–500 ms for self-face and hands.
Interestingly, the N2 differences in the self versus
other contrast were only found in males but not in
females, even for the adult faces. We proposed that
the N2 component was a male-specific kin detection-
related ERP component. Such a reduced N2 amplitude
for self-resembling faces is also in line with previ-
ous studies that observed decreased N2 to famous
(Nessler, Mecklinger, & Penney, 2005), self- (Sui, Liu,
& Han, 2009) or beloved faces (Langeslag, Jansma,
Franken, & Van Strien, 2007) than strangers’ faces.
The scalp topography indicated that the N2 differ-
ences mainly generated from the fronto-central sites
(Figure 3). The ERP source analysis further showed
that the differences of N2 in the self versus other con-
trast originated from the ACC in both adult and child
faces. Previous studies have shown that the frontal
N2 originating from ACC was associated with atten-
tion regulation to novel stimuli (Daffner et al., 1998;
Stam et al., 1993) or conflict monitoring (Donkers &
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van Boxtel, 2004; Yeung, Botvinick, & Cohen, 2004).
We thus proposed that the N2 component might reflect
the conflict monitoring of ACC during kin detection
(i.e., the face-comparison of presented face and self-
face). That is, due to the parental uncertainty, males
may show more conflict monitoring process if the face
does not resemble him. From this respective, the self-
resembling faces should always elicit smaller N2 than
other faces because the smaller conflict between
self-resembling faces and self-faces. In contrast, the
other faces should always elicit larger N2 because of
the higher conflict between self-genotype matching
and inhibition of “Yes” response (Grasso et al.,
2009).

We also observed larger LPC to both self-
resembling adult and child faces than other faces
for males. As we mentioned in the introductory sec-
tion, larger LPC reflects greater familiarity (Wilckens,
Tremel, Wolk, & Wheeler, 2011; Wolk et al., 2006)
and deeper self-referential processing (Su et al., 2010).
In contrast to the N2 in early conflict monitoring,
the LPC differences in our results may suggest the
involvement of further familiarity processing and the
self-referent phenotype matching (Platek et al., 2005).
The ERP source analysis localized the LPCs to the
medial frontal gyrus, a region that plays a key role
in self-referential stimuli processing (Fossati et al.,
2003; Kircher et al., 2001; Platek, Keenan, et al.,
2004; Uddin, Kaplan, Molnar-Szakacs, Zaidel, &
Iacoboni, 2005; Zhang et al., 2006; Zhu, Zhang, Fan,
& Han, 2007). Thus, males showed higher familiar-
ity or more self-referential phenotype matching to
both self-resembling adult and child faces than other
faces.

Notably, a larger LPC was also observed in self-
resembling adult faces on females, though this effect
was absent in child faces. Thus, females also showed
higher familiarity or self-referential processing to self-
resembling adult faces but not child faces. This result
indicated that the LPC effect was consistent with
the own age bias in the behavioral results, such
that both males and females discriminated self ver-
sus other adult faces better than child faces through
more familiarity and self-referential processing. This
finding, may also explain why some previous stud-
ies did not find sex differences on self-resembling
faces detection using adult faces (DeBruine, 2002,
2005; DeBruine et al., 2009), that is, both males and
females showed relative stronger self versus other dif-
ferences in adult faces, which may interference the sex
effect.

We also found difference between adult and child
face on the source analysis results. Adult faces local-
ized in lingual gyrus for N2 and LPC both male and

female subjects, while child face localized at STG.
It has been suggested that the lingual gyrus is one
of the visual area that is activated in visual or spa-
tial attention tasks (Mangun, Buonocore, Girelli, &
Jha, 1998; Paradis et al., 2000). Such a brain area
indicated the adult face involves visual brain area in
early and late processing stages. However, the source
analysis of self versus other N2 and LPC of child
face indicated a common dipole at STG. As previous
study reports STG activation in the other-self contrast
(Uddin et al., 2005) or self face processing (Kircher
et al., 2001; Platek et al., 2006; Platek, Keenan, et al.,
2004), the STG dipole for child face may suggest more
self-processing for male subjects.

Finally, longer latency and larger amplitude for
child faces than adult faces was also observed at the
N170, a component that has been widely accepted as
an index of face processing. The faster and smaller
N170 for adult faces may also indicate the own
age bias, such that own age faces receive faster
processing and require less facial configure process-
ing than child faces (Halit, de Haan, Schyns, &
Johnson, 2006; Holmes, Winston, & Eimer, 2005;
Wiese, Schweinberger, & Hansen, 2008). Considering
the absent of self versus other differences on N170, it is
likely that the kin detection process starts from 200 ms
(i.e., N2) but not the early facial configure process-
ing (N170). Additionally, we failed to find familiarity
effect on N170 component, which was consistent pre-
vious studies showed N170 was not sensitive to famil-
iarity (Bentin & Deouell, 2000; Cauquil, Edmonds, &
Taylor, 2000; Eimer, 2000).

However, several limitations of the present study
have to be acknowledged. One limitation of the cur-
rent study is that we adapted the methods developed
by Platek et al. (2002, 2003, 2005), which might intro-
duce some potential problems (DeBruine, 2004b). For
example, we only presented morphs made from adults
of the same sex and the morphed child faces may not
accurately represent real children’s faces. Thus future
ERP studies with other paradigms, such as DeBruine
(2004b, 2005) and DeBruine et al. (2008), will be
very promising to explore more details about the time
course of facial resemblance detection. Another lim-
itation is that the trials for each condition may not
enough especially if we need to do further trial-by-trial
analysis or analysis “Yes/No” responses separately.

In summary, we confirmed that males evolve higher
sensitivity to self-resembling child faces than females
in an explicit self-resembling judgment task. In addi-
tion, the behavioral male advantage was reflected by
more positive brain potentials (N2 and LPC) to self-
resembling child faces than other-morphed child faces,
which originated from the ACC and MPFC at the
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brain. Such ERP effects suggested that the N2 was
associated with the early conflict monitoring process-
ing and the LPC component mainly reflected the
late facial familiarity and self-referential processing.
In conclusion, our results provided direct evidence
that males have evolved higher sensitivity to facial
resemblance cues and thus supported the parental
uncertainty hypothesis.

Original manuscript received 8 December 2012
Revised manuscript accepted 12 August 2013

First published online 13 September 2013
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