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People have three cognitive representations of the self, namely, the individual, relational,
and collective selves (CS), which are indispensable components of selfhood but not
necessarily given equal preference. Previous studies found that people displayed varied
self-hierarchy in miscellaneous tasks involving different research materials that had pre-
existing learned associations established over long periods of time. Therefore, this study
tries to explore a purer self-hierarchy without the influence of research materials, using
perceptual matching tasks. The behavioral and event-related potentials’ (ERPs) findings
showed that people recognized information association with their individual self (IS)
faster compared with their relational (RS) and CS. Smaller N2, stronger P3 and late
positive complex (LPC) amplitudes were evoked during IS compared with RS and CS.
However, the three selves evoked equal P2 amplitudes at the early processing stage.
Moreover, CS showed a weaker advantage than RS, demonstrating a longer reaction
time, lower d prime, and weaker P3 and LPC amplitudes in the parietal region. Overall,
self-hierarchy during simple perceptual processing manifested as IS > RS > CS at the
late processing stage but manifested as IS = RS = CS at the early processing stage. Self-
hierarchy varies according to the processing stage, even without meaningful information
and during the simple perception processing. This result provides direct evidence that
all selves can be tagged with neutral actions, which would fit the idea of an organism
attuned to self-survival at multiple processing levels.

Keywords: self-hierarchy, collectivism, self-construct, situational, perceptual matching, ERP

INTRODUCTION

The tripartite model of self-construal theory indicated that the three selves have different
hierarchies, and self-hierarchy will be affected by social situations. Previous studies found that
people displayed varied self-hierarchy across different tasks. However, varied self-hierarchy may be
largely influenced by the design of these studies. Therefore, this study attempts to explore a purer
self-hierarchy without the influence of research materials.

The tripartite model of self-construal theory suggested that people have three cognitive
representations of the self: the individual, relational, and collective self (Triandis, 1989; Brewer
and Gardner, 1996). These three selves coexist in each human and all selves are important
for people to meet needs such as securing inclusion in social situations, achievements, and
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happiness (Nehrlich et al., 2019; Long et al., 2020). However,
there is a wide controversy on the comparative advantage of
these three selves, based on self-hierarchy. As studies progressed,
researchers confirmed that self-hierarchy depends on situational
factors (Sedikides et al., 2013; Nehrlich et al., 2019). Studies
on work self-concept, role theory, and the kaleidoscopic self
show that self-representation changes with situational factors
such as norm salience, role importance, and fleeting social
circumstances (Gao and Wang, 2017). Thus, self-hierarchy has
dynamic situational characteristics.

As per previous research, the situational nature of self-
hierarchy is related to the different tasks chosen, which involve
different processes. When researchers used the odd-ball task
to investigate self-processing bias, results showed that people
render their individual self (IS) as the primary self; specifically,
the IS induced larger components linked to attention, semantic
memory, and emotional value processes compared with the
relational self or collective self (Chen et al., 2011; Fan et al., 2011,
2013). Contradictorily, when the self-reference task examined
the memory processing of selves, the relational self became the
primary self (Zhao et al., 2009; de Greck et al., 2012; Yang
et al., 2013). Specifically, results showed that the relational self
evoked larger late positive complex (LPC) (a late component
that processes stimuli based on knowledge and experience)
amplitude than the IS (de Greck et al., 2012), and activated
more of the ventromedial prefrontal cortex than the collective
self (Zheng et al., 2018b). Zhu et al. (2016) used gambling tasks
to explore motivational hierarchy during the decision making
process. They also verified the primary IS expressed when the
amplitude of feedback-related negativity (FRN) was highest in
the IS condition. However, there was no difference between the
relational self and collective self. Another study using implicit
association tasks found that Chinese people render the collective
self as primary compared to the relational self (Zheng et al., 2017,
2018a). Using a priming paradigm, Wang et al. (2017) found that
during the early (P2) stage, people render their IS as their primary
self; their relational self as secondary; and their collective self as
tertiary. However, people identify their self-hierarchy as collective
self > relational self > IS during the late (P3) stage. As per the
above literature, researchers have used different tasks to explore
self-hierarchy with varying results.

This variant self-hierarchy emerging from the different tasks
may be related to the nature of materials used in the studies.
During these tasks, the self-relevant stimuli can evoke the social
salience of the selves, which can induce people’s memory retrieval
and emotional value attached to such information. Moreover,
stimuli of these three selves tend to vary greatly in terms of
familiarity and daily occurrence. The characteristics of such
materials will have an impact on the processing process. For
example, one’s own name can cause a subthreshold reaction
(Moray, 1959). Moreover, in previous studies, using one’s name
(Chen et al., 2013; Fan et al., 2013; Yang et al., 2013; Tacikowski
et al., 2014; Wuyun et al., 2014) or face (Zhao et al., 2012;
Fan et al., 2013; Scheepers et al., 2013; Zhu et al., 2016) as
stimuli for memory or attention processing tasks inevitably led
to more automatic and deeper memory recall and emotional
value. The relational self, such as the name of someone close

to the subject (Chen et al., 2011, 2013; Tacikowski et al., 2014;
Wuyun et al., 2014) could activate memory and emotional
processing. Information that represents the collective self, such
as one’s hometown (Chen et al., 2011), nation (Zhao et al.,
2012; Ferenczi and Marshall, 2013), or national flag (Fan et al.,
2011) can also induce an emotional experience. Wang et al.’s
(2017) priming paradigm proposes the necessity to compare and
categorize the information related to oneself and different self-
identities. Subsequently, it is essential to think and recall the
identity information during this process. Thus, the use of these
materials may be led to the differences of self-processing and
formation of a unique self-hierarchy, which eventually led to the
variant self-hierarchy during different tasks.

Since the previous paradigm could not exclude the influence
of study materials, it is necessary to select a task that can exclude
this influence to verify self-hierarchy. Recently, studies (Sui et al.,
2012; Moradi et al., 2015, 2020; Enock et al., 2018) explored the
perceptual matching task to examine self-bias when stimuli have
newly formed associations with the self in order to avoid the effect
caused by material’s familiarity and meaning. In this task, simple
geometric shapes were arbitrarily assigned (i.e., a circle, square,
or triangle) to the participant or others (e.g., someone close to
the participant or a stranger) in a balanced design. Participants
had to judge whether the label–shape pairings matched. During
this task, researchers randomly chose neutral simple shapes
to represent the self, to avoid the influence of the familiarity
and meaning of self-related information to the greatest extent
possible. The studies had varied results with the perceptual
matching task, demonstrating a reliable overlap for perceptions
of individual and collective-self advantages (Enock et al., 2018).
Therefore, in this study, we adopt the perception matching task to
investigate self-hierarchy in the absence of any influence of varied
materials that represent the self, thus providing purer evidence
for self-hierarchy.

To investigate self-hierarchy without the influence of varied
materials that represent the self, we compared the perceptual
advantage of the three selves, measured by perceptual matching.
We aimed to reveal the situational and neural mechanism of
self-hierarchy, for which we combined high temporal resolution
event-related potentials (ERPs) technology to examine self-
hierarchy during different processing stages. Based on previous
research, we hypothesized that (1) self-hierarchy may exhibit the
tendency for IS > relational self > collective self, and (2) this
tendency may change with the dynamic processing stages. This
line of research has important implications for broader areas of
social behavior, including personal relationships and in-group
and out-group behaviors, and might pave the way for a better
understanding of how people can improve wellbeing by changing
or at least regulating their social environment.

MATERIALS AND METHODS

Participants
The participants were undergraduate students from Southwest
University, Chongqing, initially recruited using an online
screening questionnaire distributed through the campus
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electronic bulletin board system. Prior to data collection,
we conducted a power analysis using a moderate effect size
(eta squared η2 = 0.25) and standard power (1-β = 0.95) to
determine the necessary number of participants with G∗power
(G∗power 3; Faul et al., 2007). Assuming a within-factors
repeated-measures F-test, the results showed that at least 36
participants were required.

The research sample included 49 participants (14 men,
age range: 18–26 years, M = 20.04, SD = 1.60) who were
unmarried and raised by their parents (with the mother as
the primary caregiver). All of the participants were right-
handed and had normal or corrected-to-normal visual acuity.
After the experiment, each participant was paid 60 RMB. The
research was conducted according to the ethical standards
of the institutional and/or national research committee and
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. Informed consent was obtained
from all participants. This study was approved by the Ethics
Committee of Southwest University of China (protocol code
H18070 and 2018.10).

Measures
Stimuli
Four of six geometric shapes (circle, square, triangle, hexagon,
diamond, and octagon) were presented, with each shape being
paired with information with one self construal or non-self. We
asked the participants to associate each shape with information
of a different self. The associations between the shapes and
selves were counterbalanced across participants. Each shape
(covering 3.5◦

× 3.5◦ of visual angle) and self (corresponding
to 3.5◦

× 6.5◦ of visual angle) pair was presented randomly on
the screen, with the shape presented approximately 4◦ above
and below the fixation cross (0.8◦

× 0.8◦ visual angle) at the
center of the screen. All the words and symbols were in white, set
against a black background. The word “self (‘ ’)” denoted the
IS; “mother (‘ ’),” denoted relational self; “Chinese (‘ ’),”
denoted collective self; and “stranger (‘ ’),” denoted non-self
(Cai et al., 2013; Wang et al., 2017). The stimuli were presented
on a 19-inch monitor (1280 × 1024 pixels at 75 Hz). The program
was run on a PC using E-prime 2.0.

Perceptual Matching Task
The perceptual matching task included two stages: instruction
and the main task. Before the perceptual matching task, the
participants were trained to associate the four shapes with
different self-information types. They were asked to codename
the geometric shapes as “self,” “mother,” “Chinese,” and “stranger”
(lasting 60 s). An example instruction was as follows: “You are a
triangle; your mother/father is a circle; Chinese is a hexagon; and
a stranger is represented by an octagon.” The shapes themselves
were not presented at this stage. The instructions were presented
on the computer screen for as long as the participants required.
Participants were informed that they could press the space key to
begin the perceptual matching task once they had memorized the
shape-label pairs.

They then performed the perceptual matching task. In this
stage, the participants judged whether a simultaneously presented

shape–label pair matched. Each trial started with the presentation
of a central fixation cross for a variable time ranging from 300
to 700 ms, followed by a pairing of the shape and label at the
center of the screen for 300 ms. Half of the shape–label pairs
conformed to the instruction and were responded to as match
trials. The remaining trials included recombination of a label with
a different shape (e.g., the mother shape matched with the “self ”
label); these were responded to as mismatch trials. These matched
and mismatched trials were randomly generated. The next frame
showed a blank for a variable time ranging from 900 to 1200 ms.
The participants were encouraged to respond by pressing the
F and J keys as quickly and accurately as possible within this
interval. Feedback was given on the screen for each trial (500 ms)
only during practice, but not on the actual test (replaced by a
blank for a variable time ranging from 300 to 700 ms).

Prior to the main experiment, participants repeated a
practice block of 24 trials until the accuracy reached 60%.
Each participant performed seven blocks of 72 experimental
trials where self, mother, stranger, Chinese, and re-paired
stimuli occurred equally often in a random order. Thus, each
condition (self-match, self-mismatch, mother-match, mother-
mismatch, Chinese-match, Chinese-mismatch, stranger-match,
and stranger-mismatch) had 63 trials.

After all of the tasks, the participants completed a
measurement of the degree (1–7) of closeness that they felt
to their mother or father and country (adapted from Aron et al.,
1992).

Behavioral Analyses
For each participant, correct responses recorded shorter
than 150 ms or longer than 1,000 ms (corresponding to
approximately ± 3 SDs from the mean) were excluded,
eliminating less than 1% of the trials overall. For analyzing
response times (RTs), we only computed the correct responses.

Previous studies (Enock et al., 2018; Desebrock and Spence,
2021) propose a signal detection approach calculated using a
sensitivity index (d prime, d’) was instead of the traditional
accuracy. Hits were coded as correct responses for matching
conditions and false alarms were coded as incorrect responses for
mismatching conditions.

Electroencephalogram Recording and
Analyses
We recorded brain electrical activity from 64 scalp sites using
tin electrodes mounted in an elastic cap (Brain Products GmbH,
Gilching, Germany), with the reference electrodes placed on the
fronto-central aspect (FCz) and a ground electrode on the medial
frontal aspect (AFz). The vertical electrooculogram (EOG) was
recorded with an electrode placed infraorbitally in the right eye.
All inter-electrode impedances were maintained at below 5 K�.

We performed data processing using MATLAB R2014a using
the EEGLAB toolbox 14.1.1 b. Individual and grand ERPs
averages were created for the individual, relational, collective,
and non-self stimuli, and the resulting grand averages were
based on the correct trials. We first down sampled the data
from 1,000 to 256 Hz and performed high- and low-pass
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filtering at 0.1 and 45 Hz, respectively. We selected the left
and right mastoids as the reference sites. Data were epoched
from 200 ms prior to stimulus onset to 1,000 ms after
presentation and were baseline-corrected to the pre-stimulus
interval. Trials were excluded if they included EOG artifacts
(ocular movements and eye blinks). We excluded artifacts arising
from amplifier clipping, bursts of electromyographic activity, or
peak-to-peak deflections exceeding ± 80 µV from averaging
prior to conducting independent component analysis (ICA).
We found no differences in trial counts between the different
selves or between the matched and mismatched conditions. The
components, including EOG artifacts and head movement, were
removed from the ICA results after visual inspection. Based on
previous studies (Wang et al., 2017; Li et al., 2019) and the
purpose of this study, we identified the topographical distribution
of the grand-averaged ERPs activities, ERPs components, and
their time epochs as follows: P2 (180–240 ms), N2 (280–340 ms),
P3 (350–420 ms), and LPC (500–800 ms). We selected the
following electrode sites: frontal (F3, Fz, F4), frontal-central
(FC3, FCz, FC4), central (C3, Cz, C4), central-parietal (CP3,
CPz, CP4), and parietal (P3, Pz, P4). Since this study aimed to
explore the self-hierarchy, we could only determine the shape
that activated the corresponding self label under the matching
condition; thus, we focused only on the differences in ERPs
during the matching condition (Wang et al., 2017). Therefore,
repeated-measures analyses of variance [4 (self: IS IS; relational
self, RS; collective self, collective selves (CS); and non-self,
NS) × 5 (electrode site: frontal, frontal-central, central, central-
parietal, and parietal)] were conducted on the amplitudes of
P2, N2, P3, and LPC, with two within-subjects factors. All
analyses were conducted using IBM SPSS Statistics for Windows,
Version 22.0. The p-values were adjusted for sphericity using the
Greenhouse–Geisser method. Post-hoc t-tests with Bonferroni
adjustments were used for multiple comparisons. We conducted
outlier analyses on EEG data using ± 3 SDs and found that all
EEG data had ± 3 SDs. Therefore, all EEG data were included
in the analyses.

RESULTS

Questionnaire Results
On the seven-point Likert scale for measuring closeness between
self and mother/father (1 = no overlap; 7 = full overlap), the rating
scores ranged from 1 to 7 (M = 4.26, SD = 1.74). Meanwhile,
scores for the closeness between self and country ranged from 1
to 7 (M = 3.60, SD = 1.88).

Behavioral Results
Table 1 shows the details of the RTs under the different
conditions. We used 4 × 2 analyses of variance with the two
within-subjects variables of the selves and matching judgment.
The analysis results of the RTs (Figure 1A) showed the significant
main effects of self, F(3,46) = 19.98, p < 0.001, η2 = 0.56,
observed power = 1.00, and matching condition, F(1,48) = 195.27,
p < 0.001, η2 = 0.80, observed power = 1.00. Results for RT also
showed that the interaction between the self and match variables

was significant, F(3,46) = 7.32, p < 0.001, η2 = 0.32, observed
power = 0.98. A simple-effect analysis showed that in match trials,
the RTs during IS were faster than those during the RS, CS, and
NS conditions, all ps < 0.05. Moreover, the RTs during the RS
condition were significantly faster compared with the CS and NS
conditions, all ps < 0.5, and those during the CS condition were
significantly faster compared with the NS condition. However, in
mismatch trials, the RT during NS condition was the longest, all
ps < 0.05.

Next, we compared the d’ values for the IS, RS, CS, and NS
(Figure 1B). The results revealed a significant main effect of the
self, F(3,46) = 21.27, p < 0.001, η2 = 0.58, observed power = 1.00.
Upon further analyzing the main effect, the post-hoc t-test did
not reveal any significant difference between the d’ during the IS
and RS conditions, but both were higher than those during the
CS (t = 0.19, t = 0.23, respectively) and NS (t = 0.27, t = 0.31,
respectively) conditions, all ps < 0.001.

Event-Related Potentials
Only the average ERPs during matching conditions were
compared. The grand-averaged ERPs of P2, N2, P3, and LPC at
Fz, FCz, Cz, CPz, and Pz in the matched condition for IS, RS, CS,
and NS are shown in Table 2 and Figure 2; topography plots are
presented in Figure 3.

P2
Repeated-measures analysis of variance (ANOVA) for
self × electrode site showed the main effect of self, F(3,46) = 4.43,
p < 0.01, ηp

2 = 0.22, observed power = 0.85, with the post-hoc
t-test showing that P2 amplitudes during the IS (t = 0.69) and CS
(t = 0.67) conditions were significantly greater than those during
the NS condition (all ps < 0.05). Moreover, the P2 amplitudes
during the RS condition showed marginal significance than
during the NS condition, t = 0.64, p = 0.09. However, we
found no difference among IS, RS, and CS. The results also
showed a main effect of electrode site, F(4,45) = 19.53, p < 0.001,
ηp

2 = 0.64, observed power = 1.00. The post-hoc t-test showed
that P2 amplitudes were greater in the frontal and frontal-central
regions, and the magnitude of P2 amplitudes was as follows:
frontal = frontal-central > central > central-parietal > parietal,
all ps < 0.05.

N2
Repeated-measures ANOVA of the self × electrode site variables
showed the main effects of self, F(3,46) = 3.83, p = 0.01, ηp

2 = 0.20,
observed power = 0.79, and electrode site, F(4,45) = 25.93,

TABLE 1 | Mean reaction times for the variables of self and matching condition.

IS RS CS NS

M SD M SD M SD M SD

RT Match 309.36 98.72 321.29 101.58 342.63 110.11 355.71 118.18

Mismatch 389.39 128.74 378.19 118.53 390.39 123.28 400.02 124.34

RT, reaction time; IS, individual self; RS, relational self; CS, collective self; NS, non-
self; M, mean; SD, standard deviation.
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FIGURE 1 | Self-association effect. (A) Shows the mean response times of the matched and mismatched pairs for the different selves. (B) Shows the d’ index for
the different selves.

TABLE 2 | Mean amplitudes of P2, N2, P3, and LPC of the self variables in the matched condition.

Frontal Frontal-central Central Central-parietal Parietal

N2 IS −1.66 ± 3.48 −2.06 ± 3.55 −0.96 ± 3.35 0.44 ± 3.23 1.07 ± 3.10

RS −2.57 ± 3.76 −2.86 ± 3.96 −1.84 ± 3.76 −0.26 ± 3.58 0.88 ± 3.32

CS −2.46 ± 3.85 −2.67 ± 3.96 −1.52 ± 3.69 0.16 ± 3.45 1.12 ± 3.29

NS −2.63 ± 3.66 −2.78 ± 3.65 −1.62 ± 3.36 −0.06 ± 3.28 0.86 ± 3.48

P2 IS 3.73 ± 3.32 3.42 ± 3.26 2.51 ± 3.12 1.44 ± 2.61 −0.01 ± 2.44

RS 3.54 ± 3.25 3.26 ± 3.36 2.36 ± 3.16 1.37 ± 2.77 0.28 ± 2.78

CS 3.62 ± 3.5 3.4 ± 3.57 2.47 ± 3.29 1.41 ± 2.79 0.07 ± 2.57

NS 2.91 ± 3.21 2.63 ± 3.22 1.73 ± 3.16 0.74 ± 2.84 −0.39 ± 2.56

P3 IS −0.64 ± 3.38 −0.24 ± 3.28 1.05 ± 3.13 2.53 ± 3.15 2.92 ± 3.15

RS −1.29 ± 3.76 −0.89 ± 3.84 0.43 ± 3.9 2.17 ± 4.01 2.98 ± 3.7

CS −1.22 ± 3.75 −0.88 ± 3.51 0.35 ± 3.34 1.97 ± 3.22 2.38 ± 3.37

NS −1.56 ± 3.05 −1.16 ± 2.82 0.18 ± 2.79 1.74 ± 2.9 2.3 ± 3.37

LPC IS 2.46 ± 3.45 3.23 ± 3.43 4.24 ± 3.22 4.33 ± 2.88 2.86 ± 2.52

RS 1.7 ± 3.37 2.53 ± 3.52 3.59 ± 3.5 3.98 ± 3.28 2.9 ± 2.82

CS 1.77 ± 3.58 2.54 ± 3.7 3.33 ± 3.49 3.63 ± 3.09 2.39 ± 2.97

NS 1.52 ± 3.38 2.34 ± 3.19 3.35 ± 3.29 3.63 ± 3.08 2.54 ± 3.02

IS, individual self; RS, relational self; CS, collective self; NS, non-self.

p < 0.001, ηp
2 = 0.70, observed power = 1.00. For the interaction

of self and electrode site, F(12,37) = 2.72, p = 0.01, ηp
2 = 0.47,

observed power = 0.94, a simple-effect analysis showed that
N2 amplitudes in the IS condition were significantly smaller
than those in the NS (t = 0.97, t = 0.72), RS (t = 0.90,
t = 0.80), and CS (t = 0.80, t = 0.62) conditions in the
frontal and frontal-central regions (all ps < 0.05). However,
in the central region, N2 amplitudes in the IS condition were
significantly smaller than those in the RS condition (t = 0.71,
p < 0.05). No significant differences were found between the RS
and CS condition.

P3
The results for P3 showed the main effects of self, F(3,46) = 4.53,
p < 0.01, ηp

2 = 0.23, observed power = 0.86, and electrode site,
F(4,45) = 32.07, p < 0.001, ηp

2 = 0.74, observed power = 1.00.
For the interaction of the self and electrode site variables,
F(12,37) = 2.31, p = 0.01, ηp

2 = 0.33, observed power = 0.74,
a simple-effect analysis showed that P3 amplitudes in the
IS condition were significantly greater than those in the NS
(t = 0.92, t = 0.92, t = 0.87), RS (t = 0.65, t = 0.65, t = 0.63),
and CS (t = 0.57, t = 0.64, t = 0.70) conditions in the
frontal, frontal-central, and central regions (all ps < 0.05).
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FIGURE 2 | Grand-averaged ERPs for P2, N2, P3, and LPC of the individual self, relational self, collective self, and non-self during the matched condition.

However, in the parietal region, P3 amplitudes in the IS and
RS conditions were significantly greater than those in the CS
(t = 0.54, t = 0.60) and NS (t = 0.62, t = 0.68) conditions (all
ps < 0.05).

Late Positive Complex
Repeated-measures ANOVA of the self × electrode site variables
for LPC showed the main effects of self, F(3,46) = 3.26,
p = 0.03, ηp

2 = 0.18, observed power = 0.71, and electrode site,
F(4,45) = 25.89, p < 0.001, ηp

2 = 0.70, observed power = 1.00.
For the interaction of self and electrode site, F(12,37) = 2.20,
p = 0.01, ηp

2 = 0.30, observed power = 0.73, a simple-
effect analysis showed that LPC amplitudes were significantly
greater in the IS condition than those in the NS (t = 0.94,
t = 0.90, t = 0.90), RS (t = 0.76, t = 0.71, t = 0.65), and
CS (t = 0.68, t = 0.70, t = 0.91) conditions in the frontal,
frontal-central, and central regions (all ps < 0.05). However, in
the parietal region, LPC amplitudes in the RS condition were

significantly greater than those in the CS condition, t = 0.51,
p < 0.05.

DISCUSSION

The present work sought to examine self-hierarchy without the
influence of varied materials which represent the self, using a
simple perceptual matching task. The behavioral results showed
that people recognize self-related information faster and more
accurately compared to non-self-related information. Using the
high temporal resolution of ERPs, our study showed that self-
hierarchy changed based on the processing stage. We found
a weaker advantage for associations with the relational and
CS compared with the IS, especially at the late processing
stage. People recognized information associated with the IS
faster than they did with the relational and CS, according
to the stronger P3 and LPC amplitudes and the smaller
N2 amplitudes evoked during IS conditions. Moreover, the
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FIGURE 3 | Topography plots of P2, N2, P3, and LPC for the individual self, relational self, collective self, and non-self during the matched condition.

collective self showed a weaker advantage than the relational
self, with a longer reaction time, lower d prime, and weaker
P3 and LPC amplitudes in the parietal region. Overall, the
self-hierarchy during simple perceptual processing manifested
as IS > relational self > collective self at the late processing
stage, but as IS = relational self = collective self at the early
processing stage.

After excluding the social context and familiarity with
different self-related stimuli, we confirmed the priority for
the IS in self-hierarchy, reflected in the faster RT, smaller
N2, stronger P3, and LPC amplitudes. The behavioral results
were consistent with the ERP results, with people reporting
faster RTs for IS than CS and NS. Based on previous studies,
N2 typically represents the frontier between automatic and
controlled processing phases and is associated with a conversion
mechanism for attention, while P3 has mainly been associated
with access to attention, semantic memory, and emotional value
of stimuli (Tacikowski and Nowicka, 2010; Tacikowski et al., 2014;
Constable et al., 2019). The smaller N2 amplitudes suggested
that people process IS more automatically, and the conversion
between automatic and controlled processing was more flexible.
Greater P3 amplitudes suggested that people engaged more
attention, memory, and emotional resources when processing IS.
The combination of N2 and P3 indicated that when processing
IS, people evoked various cognitive resources more quickly.
Taken together, faster RT, smaller N2, and larger P3 indicated
that IS can be noticed and processed faster. Our results were
consistent with the results in previous research using self-relevant

information (Cunningham et al., 2008; Chen et al., 2011; Sui
et al., 2013; Tacikowski et al., 2014). Chen et al. (2013) used
one’s forename as the IS and one’s surname as the collective
self to measure the IS as the primary self. They found that
smaller N2 and larger P3 amplitudes are elicited by IS-relevant
stimuli as compared with those by elicited collective self-relevant
stimuli. Sui et al. (2013) used participants’ own and friend’s faces
as IS and RS, respectively, and found that RS elicited larger
N2 amplitudes than IS. Liu et al. (2013) also revealed that IS
elicited higher P3 than RS did (Liu et al., 2013). Moreover,
similar to a previous study (Wang et al., 2017), we found that
the IS evokes a larger LPC compared with the relational and
CS. Like P3, LPC is also a late component that process stimuli
based on knowledge and experience (Song et al., 2019). Since
we employed the perception matching task, our results could
provide further evidence that even for simple shapes that did
not involve emotions or meaning, the information is more
easily retrieved and larger attentional and cognitive resources
are recruited, if it establishes a temporary connection with self,
especially the IS. The IS showed a high self-hierarchy even
without the semantic memory and emotional value of self-
related information, such as one’s name or face, during simple
perceptual processing.

In line with previous results (Wang et al., 2017), the relational
self evoked greater P3 and LPC amplitudes compared with
the collective self. Enhanced P3 in response to the relational
self suggests that this self type recruits a larger amount
of attentional and cognitive resources and evokes enhanced
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emotional/motivational responses compared with the collective
self. Therefore, larger P3 amplitudes for the relational self vs.
the collective self further demonstrated that the relational self is
more emotionally and motivationally engaging compared with
the collective self in the self-concept. The collective self lags
behind the relational self and is less functional in fulfilling one’s
teleological ideal (Nehrlich et al., 2019), which can explain the
stronger perceptual advantage for the relational self compared
with the collective self. In our study, the RS > CS tendency
only occurred in the parietal region. Inconsistently, Zheng
found that the RS generates stronger medial prefrontal cortex
(MPFC) activity compared with the CS (Zheng et al., 2018b).
Neuroimaging studies suggest that some parts of the “social
brain,” including the medial part of the prefrontal cortex (Sui
et al., 2013), might play a role in the enhanced processing
of stimuli that are emotionally salient and related to the self.
Previous fMRI studies indicated that RS shared an overlapping
neuro mechanism-MPFC-with IS, but not with CS (Zhu et al.,
2007; Zheng et al., 2017). However, in the present study we
did not find any difference in ERPs between RS and CS
in the frontal regions. This inconsistent in results may have
arisen due to the replacement of specific information related
to the relational and CS with new and temporary associations;
accordingly, there was no participation of the “social brain” in
perception processing.

The above results confirm that the self-hierarchy showed
a trend of individual > relational > collective in the late
processing stage after 280 ms. However, at the early stage, P2
components did not show any difference between the three selves.
This result may be due to the fact that during the perceptual
matching task, participants were only required to make a choice
about whether the label-shape matched, without activating deep
thinking about their individual, relational, and collective identity.
P2 represents a subjacent neural and autonomic processing
stage (Chen et al., 2013); thus, the simple shape of newly
established connections with the three selves did not cause
early differences during people’s perceptual processing in our
study. All the three selves emerge into people’s attention in the
early stage of processing quickly and automatically. The diverse
results of N2, P3, LPC at the late stage (after 280 ms) and
P2 at the early stage (before 280 ms) verified our hypothesis
2 indicating that self-hierarchy may change with the dynamic
processing stages. Inconsistent with our results, a study found
a primacy of the collective self vs. the IS and relational self
when using self-relevant information and asked participants
to make subjective judgements on these stimuli (Wang et al.,
2017). Researchers also found that at the early stage, especially
during implicit processing, the sense of belonging to the group
and self-identity as a group member is prominent (Zheng
et al., 2018a). The difference in results may be due to our
perception matching paradigm that excluded the influence of
self-related information.

The results of our study indicate that the self-hierarchy could
also pervade perceptual processing even without meaningful
information. It is important to examine the self-hierarchy rule
outside of the influence of semantic memory and emotional
value of self-related information. Self-hierarchy can predict

the differences of the individual, relational, and collective self
not only in recognition, attitude, motivation, and other social
behaviors, but also in simple perception processing. This provides
further evidence for the tripartite model of self-construal theory.
Researchers found that people can also rapidly tag neutral actions
with a personal association, thereby making their behavior
toward the self more efficient (Frings and Wentura, 2014;
Moradi et al., 2018; Desebrock and Spence, 2021). Combined
with our finding, all three selves have a self-prioritization
effect, and can be tagged with neutral actions, which would
fit the idea of an organism attuned to self-survival at multiple
processing levels.

Some limitations of this study should be noted. First, our
findings may not be generalizable to non-Chinese samples.
Since the self-hierarchy was contextual, it may be differ under
varied cultural backgrounds (Han and Ma, 2014; Huang et al.,
2014; Mamat et al., 2014). Cross-cultural neuroscience research
has confirmed that compared with people in the West, East
Asians may have more socially embedded conceptualizations
of the relational self and IS (Chiao et al., 2013; Han et al.,
2016). Participants from different cultural backgrounds should
be included in future studies. Second, we only used the words
“mother” and “China” for measuring the relational and CS.
Although our study did not involve the processing mechanism
of self-related information directly, it is unclear whether the
self-hierarchy pattern would extend to other relationships
(e.g., friendship, romantic partner) or in-groups (e.g., fan
clubs, ethnic groups).

CONCLUSION

Our behavioral and ERPs findings suggested that self-hierarchy
during simple perceptual processing manifested as IS > relational
self > collective self at the late processing stage. At the early
stage, the hierarchy manifested as IS = relational self = collective
self. In the context of a Chinese collectivist cultural background,
self-hierarchy was shown to vary according to the processing
stage, even without meaningful information that evoked social
salience during recognition and motivation processing. This
result provides direct evidence of the situational nature of self-
constructs.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

This study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional
Review Board of Southwest University (protocol code H18070).

Frontiers in Psychology | www.frontiersin.org 8 April 2022 | Volume 13 | Article 770604

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-770604 March 31, 2022 Time: 14:39 # 9

Zheng et al. Self-Hierarchy in Perceptual Processing

The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

YZ and ZX: conceptualization and funding acquisition. YZ and
XZ: methodology. YZ and YL: data collection. YZ: writing—
original draft preparation. YZ, ZX, and YL: writing—review and

editing. All authors have read and agreed to the published version
of the manuscript.

FUNDING

YZ was supported by the Doctoral Program of Chongqing Social
Science Fund (2019BS082), which has helped fund this work.

REFERENCES
Aron, A., Aron, E. N., and Smollan, D. (1992). Inclusion of other in the self

scale and the structure of interpersonal closeness. J. Personal. Soc. Psychol. 63,
596–612. doi: 10.1037/0022-3514.63.4.596

Brewer, M. B., and Gardner, W. (1996). Who is this “we”? levels of collective
identity and self representations. J. Pers. Soc. Psychol. 71, 83–93. doi: 10.1037/
0022-3514.71.1.83

Cai, H., Sedikides, C., and Jiang, L. (2013). Familial self as a potent source of
affirmation: evidence from China. Soc. Psychol. Pers. Sci. 4, 529–537. doi: 10.
1177/1948550612469039

Chen, J., Yuan, J., Feng, T., Chen, A., Gu, B., and Li, H. (2011). Temporal features of
the degree effect in self-relevance: neural correlates. Biol. Psychol. 87, 290–295.
doi: 10.1016/j.biopsycho.2011.03.012

Chen, J., Zhang, Y., Zhong, J., Hu, L., and Li, H. (2013). The primacy
of the individual versus the collective self: evidence from an event-
related potential study. Neurosci. Lett. 535, 30–34. doi: 10.1016/j.neulet.2012.
11.061

Chiao, J. Y., Cheon, B. K., Pornpattananangkul, N., Mrazek, A. J., and Blizinsky,
K. D. (2013). Cultural neuroscience: progress and promise. Psychol. Inq. 24,
1–19. doi: 10.1080/1047840X.2013.752715

Constable, M. D., Welsh, T. N., Huffman, G., and Pratt, J. (2019). I before u:
temporal order judgements reveal bias for self-owned objects. Q. J. Exp. Psychol.
72, 589–598. doi: 10.1177/1747021818762010

Cunningham, S. J., Turk, D. J., Macdonald, L. M., and Neil Macrae, C. (2008). Yours
or mine? Ownership and memory. Consciousness and Cognition 17, 312–318.
doi: 10.1016/j.concog.2007.04.003

de Greck, M., Shi, Z., Wang, G., Zuo, X., Yang, X., Wang, X., et al. (2012).
Culture modulates brain activity during empathy with anger. Neuroimage 59,
2871–2882. doi: 10.1016/j.neuroimage.2011.09.052

Desebrock, C., and Spence, C. (2021). The self-prioritization effect: self-referential
processing in movement highlights modulation at multiple stages. Atten.
Percept. Psychophys. 83, 2656–2674. doi: 10.3758/s13414-021-02295-0

Enock, F., Sui, J., Hewstone, M., and Humphreys, G. W. (2018). Self
and team prioritisation effects in perceptual matching: evidence for a
shared representation. Acta Psychol. 182, 107–118. doi: 10.1016/j.actpsy.2017.
11.011

Fan, W., Chen, J., Wang, X. Y., Cai, R., Tan, Q., Chen, Y., et al. (2013).
Electrophysiological correlation of the degree of self-reference effect. PLoS One
8:e80289. doi: 10.1371/journal.pone.0080289

Fan, W., Zhang, Y., Wang, X., Wang, X., Zhang, X., and Zhong, Y. (2011).
The temporal features of self-referential processing evoked by national flag.
Neurosci. Lett. 505, 233–237. doi: 10.1016/j.neulet.2011.10.017

Faul, F., Erdfelder, E., Lang, A.-G., and Buchner, A. (2007). G∗Power 3: a flexible
statistical power analysis program for the social, behavioral, and biomedical
sciences. Behav. Res. Methods 39, 175–191. doi: 10.3758/bf03193146

Ferenczi, N., and Marshall, T. C. (2013). Exploring Attachment to the “Homeland”
and Its Association with Heritage Culture Identification. PLoS One 8:e53872.
doi: 10.1371/journal.pone.0053872

Frings, C., and Wentura, D. (2014). Self-priorization processes in action and
perception. J. Exp. Psychol. Hum. Percept. Perform. 40, 1737–1740. doi: 10.1037/
a0037376

Gao, F., and Wang, P. (2017). The relationship among the individual self, the
relational self and the collective self: based on the motivational and cognitive
perspectives. Adv. Psychol. Sci. 25, 1208–1217. doi: 10.3724/sp.j.1042.2017.
01208

Han, S., and Ma, Y. (2014). Cultural differences in human brain activity:
a quantitative meta-analysis. Neuroimage 99, 293–300. doi: 10.1016/j.
neuroimage.2014.05.062

Han, S., Ma, Y., and Wang, G. (2016). Shared neural representations of self and
conjugal family members in Chinese brain. Culture Brain 4, 72–86. doi: 10.1007/
s40167-016-0036-5

Huang, W., Mamat, M., Shang, R., Zhang, T., Li, H., Wang, Y., et al. (2014).
Analysis of the private, collective, and relational self-cognitions among Han
and Tibetan Chinese. Psychol. Rep. 115, 179–198. doi: 10.2466/07.17.21.PR0.
115c12z9

Li, J., Liu, M., Peng, M., Jiang, K., Chen, H., and Yang, J. (2019). Positive
representation of relational self-esteem versus personal self-esteem in Chinese
with interdependent self-construal. Neuropsychologia 134:107195. doi: 10.1016/
j.neuropsychologia.2019.107195

Liu, Y., Sheng, F., Woodcock, K. A., and Han, S. (2013). Oxytocin effects on
neural correlates of self-referential processing. Biol. Psychol. 94, 380–387. doi:
10.1016/j.biopsycho.2013.08.003

Long, E. U., Wheeler, N. E., and Cunningham, W. A. (2020). Through the looking
glass: distinguishing neural correlates of relational and non-relational self-
reference and person representation. Cortex 130, 257–274. doi: 10.1016/j.cortex.
2020.02.025

Mamat, M., Huang, W., Shang, R., Zhang, T., Li, H., Wang, Y., et al. (2014).
Relational self versus collective self: a cross-cultural study in interdependent
self-construal between han and uyghur in China. J. Cross Cultural Psychol. 45,
959–970. doi: 10.1177/0022022114530558

Moradi, Z. Z., Manohar, S., Duta, M., Enock, F., and Humphreys, G. W. (2018). In-
group biases and oculomotor responses: beyond simple approach motivation.
Exp. Brain Res. 236, 1347–1355. doi: 10.1007/s00221-018-5221-7

Moradi, Z., Najlerahim, A., Macrae, C. N., and Humphreys, G. W. (2020).
Attentional saliency and ingroup biases: from society to the brain. Soc. Neurosci.
15, 324–333. doi: 10.1080/17470919.2020.1716070

Moradi, Z., Sui, J., Hewstone, M., and Humphreys, G. W.
(2015). In-group modulation of perceptual matching.
Psychon. Bull. Rev. 22, 1255–1277. doi: 10.3758/s13423-014-0
798-8

Moray, N. (1959). Attention in dichotic listening: affective cues and the influence
of instructions. Q. J. Exp. Psychol. 11, 56–60. doi: 10.1080/17470215908416289

Nehrlich, A. D., Gebauer, J. E., Sedikides, C., and Abele, A. E. (2019). Individual self
> relational self > collective self-but why? processes driving the self-hierarchy
in self- and person perception. J. Pers. 87, 212–230. doi: 10.1111/jopy.12384

Scheepers, D., Derks, B., Nieuwenhuis, S., Lelieveld, G. J., Van Nunspeet, F.,
Rombouts, S. A., et al. (2013). The neural correlates of in-group and self-face
perception: is there overlap for high identifiers? Front. Hum. Neurosci. 7:528.
doi: 10.3389/fnhum.2013.00528

Sedikides, C., Gaertner, L., Luke, M. A., O’Mara, E. M., and Gebauer, J. E. (2013). A
three-tier hierarchy of self-potency: individual self, relational self, collective self.
Adv. Exp. Soc. Psychol. 48, 235–295. doi: 10.1016/B978-0-12-407188-9.00005-3

Song, J., Wei, Y., and Ke, H. (2019). The effect of emotional information from
eyes on empathy for pain: a subliminal ERP study. PLoS One 14:e0226211.
doi: 10.1371/journal.pone.0226211

Sui, J., He, X., and Humphreys, G. W. (2012). Perceptual effects of social salience:
evidence from self-prioritization effects on perceptual matching. J. Exp. Psychol.
Hum. Percept. Perform. 38, 1105–1117. doi: 10.1037/a0029792

Sui, J., Hong, Y. Y., Liu, C. H., Humphreys, G. W., and Han, S. (2013). Dynamic
cultural modulation of neural responses to one’s own and friend’s faces. Soc.
Cogn. Affect. Neurosci. 8, 326–332. doi: 10.1093/scan/nss001

Frontiers in Psychology | www.frontiersin.org 9 April 2022 | Volume 13 | Article 770604

https://doi.org/10.1037/0022-3514.63.4.596
https://doi.org/10.1037/0022-3514.71.1.83
https://doi.org/10.1037/0022-3514.71.1.83
https://doi.org/10.1177/1948550612469039
https://doi.org/10.1177/1948550612469039
https://doi.org/10.1016/j.biopsycho.2011.03.012
https://doi.org/10.1016/j.neulet.2012.11.061
https://doi.org/10.1016/j.neulet.2012.11.061
https://doi.org/10.1080/1047840X.2013.752715
https://doi.org/10.1177/1747021818762010
https://doi.org/10.1016/j.concog.2007.04.003
https://doi.org/10.1016/j.neuroimage.2011.09.052
https://doi.org/10.3758/s13414-021-02295-0
https://doi.org/10.1016/j.actpsy.2017.11.011
https://doi.org/10.1016/j.actpsy.2017.11.011
https://doi.org/10.1371/journal.pone.0080289
https://doi.org/10.1016/j.neulet.2011.10.017
https://doi.org/10.3758/bf03193146
https://doi.org/10.1371/journal.pone.0053872
https://doi.org/10.1037/a0037376
https://doi.org/10.1037/a0037376
https://doi.org/10.3724/sp.j.1042.2017.01208
https://doi.org/10.3724/sp.j.1042.2017.01208
https://doi.org/10.1016/j.neuroimage.2014.05.062
https://doi.org/10.1016/j.neuroimage.2014.05.062
https://doi.org/10.1007/s40167-016-0036-5
https://doi.org/10.1007/s40167-016-0036-5
https://doi.org/10.2466/07.17.21.PR0.115c12z9
https://doi.org/10.2466/07.17.21.PR0.115c12z9
https://doi.org/10.1016/j.neuropsychologia.2019.107195
https://doi.org/10.1016/j.neuropsychologia.2019.107195
https://doi.org/10.1016/j.biopsycho.2013.08.003
https://doi.org/10.1016/j.biopsycho.2013.08.003
https://doi.org/10.1016/j.cortex.2020.02.025
https://doi.org/10.1016/j.cortex.2020.02.025
https://doi.org/10.1177/0022022114530558
https://doi.org/10.1007/s00221-018-5221-7
https://doi.org/10.1080/17470919.2020.1716070
https://doi.org/10.3758/s13423-014-0798-8
https://doi.org/10.3758/s13423-014-0798-8
https://doi.org/10.1080/17470215908416289
https://doi.org/10.1111/jopy.12384
https://doi.org/10.3389/fnhum.2013.00528
https://doi.org/10.1016/B978-0-12-407188-9.00005-3
https://doi.org/10.1371/journal.pone.0226211
https://doi.org/10.1037/a0029792
https://doi.org/10.1093/scan/nss001
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-770604 March 31, 2022 Time: 14:39 # 10

Zheng et al. Self-Hierarchy in Perceptual Processing

Tacikowski, P., and Nowicka, A. (2010). Allocation of attention to self-name and
self-face: an ERP study. Biol. Psychol. 84, 318–324. doi: 10.1016/j.biopsycho.
2010.03.009

Tacikowski, P., Cygan, H. B., and Nowicka, A. (2014). Neural correlates of own
and close-other’s name recognition: ERP evidence. Front. Hum. Neurosci. 8:194.
doi: 10.3389/fnhum.2014.00194

Triandis, H. C. (1989). The self and social behavior in differing cultural
contexts. Psychol. Rev. 96, 506–520. doi: 10.1037/0033-295X.96.
3.506

Wang, P., Chen, Q., Tang, X., Luo, J., Tan, C., and Gao, F. (2017). The situational
primacy of Chinese individual self, relational self, collective self: evidence
from ERP. Acta Psychol. Sin. 49, 1072–1079. doi: 10.3724/sp.j.1041.2017.
01072

Wuyun, G., Shu, M., Cao, Z., Huang, W., Zou, X., Li, S., et al. (2014). Neural
representations of the self and the mother for chinese individuals. PLoS One
9:e91556. doi: 10.1371/journal.pone.0091556

Yang, H., Wang, F., Gu, N., Gao, X., and Zhao, G. (2013). The cognitive
advantage for one’s own name is not simply familiarity: an eye-tracking
study. Psychon. Bull. Rev. 20, 1176–1180. doi: 10.3758/s13423-013-
0426-z

Zhao, K., Wu, Q., Shen, X., Xuan, Y., and Fu, X. (2012). I undervalue you but I need
you: the dissociation of attitude and memory toward in-group members. PLoS
One 7:e32932. doi: 10.1371/journal.pone.0032932

Zhao, K., Yuan, J., Zhong, Y., Peng, Y., Chen, J., Zhou, L., et al. (2009). Event-
related potential correlates of the collective self-relevant effect. Neurosci. Lett.
464, 57–61. doi: 10.1016/j.neulet.2009.07.017

Zheng, Y., Chen, H., Hu, Y., Hu, X., and Zhou, Y. (2017). The tripartite model
of self-construal–evidence from the neural mechanism. J. Psychol. Sci. 40,
1464–1470.

Zheng, Y., Xiao, Z., Wei, L., and Chen, H. (2018b). The neural representation of
relational-and collective-self: two forms of collectivism. Front. Psychol. 9:2624.
doi: 10.3389/fpsyg.2018.02624

Zheng, Y., Xiao, Z., Chen, H., Hu, X., and Zhou, X. (2018a). The hierarchical
relationship between relational self and collective self in self-construale.
J. Psychol. Sci. 41, 1403–1409.

Zhu, X., Wu, H., Yang, S., and Gu, R. (2016). Motivational hierarchy in the Chinese
brain: primacy of the individual self, relational self, or collective self? Front.
Psychol. 7:877. doi: 10.3389/fpsyg.2016.00877

Zhu, Y., Zhang, L., Fan, J., and Han, S. (2007). Neural basis of cultural influence
on self-representation. Neuroimage 34, 1310–1316. doi: 10.1016/j.neuroimage.
2006.08.047

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Zheng, Xiao, Liu and Zhou. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 10 April 2022 | Volume 13 | Article 770604

https://doi.org/10.1016/j.biopsycho.2010.03.009
https://doi.org/10.1016/j.biopsycho.2010.03.009
https://doi.org/10.3389/fnhum.2014.00194
https://doi.org/10.1037/0033-295X.96.3.506
https://doi.org/10.1037/0033-295X.96.3.506
https://doi.org/10.3724/sp.j.1041.2017.01072
https://doi.org/10.3724/sp.j.1041.2017.01072
https://doi.org/10.1371/journal.pone.0091556
https://doi.org/10.3758/s13423-013-0426-z
https://doi.org/10.3758/s13423-013-0426-z
https://doi.org/10.1371/journal.pone.0032932
https://doi.org/10.1016/j.neulet.2009.07.017
https://doi.org/10.3389/fpsyg.2018.02624
https://doi.org/10.3389/fpsyg.2016.00877
https://doi.org/10.1016/j.neuroimage.2006.08.047
https://doi.org/10.1016/j.neuroimage.2006.08.047
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Self-Hierarchy in Perceptual Matching: Variations in Different Processing Stages
	Introduction
	Materials and Methods
	Participants
	Measures
	Stimuli
	Perceptual Matching Task

	Behavioral Analyses
	Electroencephalogram Recording and Analyses

	Results
	Questionnaire Results
	Behavioral Results
	Event-Related Potentials
	P2
	N2
	P3
	Late Positive Complex


	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


