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ABSTRACT

It has been widely reported that repetitive stimulus material can produce mere exposure effect, and there are quite a
few studies that have not found the existence of this effect, and the results of mere exposure effect are still controversial.
In this study, we used Chinese neutral words and negative words as stimulus material, in preference forced choice
judgement phase, we compared the differences of the ERP amplitude and latency caused by paired-words that showed
the same number of times and paired-words that showed the different number of times. These results showed that
the difference between neutral words and negative words was mainly in N120, P200 and N500 component. During
the recognition judgement phase, we compared the ERP amplitude differences generated by the presented and not
presented paired-words, we could find out that the differences between negative and neutral words was mainly showed
in N120, P200 and LPC component. These results suggested that negative words and neutral words had different mere
exposure effects, more importantly, the recognition was not necessary for generating the mere exposure effect, but it
was the reason that hindered the production of mere exposure effect, these results could be explained by the hygiene-

motivational factors of mere exposure effects.
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Introduction

The Mere Exposure Effect has aroused great interest
among the advertising researchers. The research
(Zajonc, 1968; Zajonc, 2001; Hekkert et al, 2013;
Huang and Hsieh, 2013) found that the repetitive
presentation of stimuli could increase the degree of
preference for the stimulus, which means, eliminate
the influence of other factors, one external stimulus
was more preferred by individual only because of the
more frequency of presentation, which is the mere
exposure effect.

Zajonc (1968) was the first one adopted
implicit memory paradigm to carry out the mere
exposure experiment. In daily life, it is impossible
for people to remember all the trademarks, posters,
stars, icons and other stimuli, however, just through
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a simple contact will produce a positive emotion.
Schacter and Seamon (1987; 1995) found that
unconscious emotions were more intense than
people could realize. The classical mere exposure
experiment includes two phases: preference forced
choice phase and recognition judgement phase.
Kunst-Wilson and Zajonc (1980) found that, in the
recognition judgement phase, the recognition score
of the presented stimuli was at a random level of
48 percent, indicated that the participants were
unaware of the stimuli. But in the preference forced
choice phase, showed that the presented stimuli
preference score was reached 60 percent, indicated
that the participants had a preference for repeated
stimuli. Many studies have found that subliminal
repetitive stimuli can generate mere exposure effect
(Mandler and Nakamura, 1987; Mandler et al., 1987;
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Bornstein, 1987; Hekkert et al, 2013; Huang and
Hsieh, 2013).

However, there is still a controversy that
whether or not there is a mere exposure effect in
recognition. Seamon et al. (1984) found that when
the stimulus presentation time was between 2 and 8
ms, preference had a higher score than recognition.
Under the same condition, when the presentation
was 12 ms or longer, the preference score was lower
than the recognition score. Accordingly, Seamon et
al. considered that, recognition was not a necessary
condition for producing mere exposure effect.

The relationship between the recognition
and the mere exposure effect can be explained by
the process of recognition (Yonelinas, 1994; Jacoby,
1991). Kihlstrom (1987) argued that cognitive
processesin the memory process offset the emotional
effect, which means, cognitive changes reduced the
emotionalresponse.The dual-processtheorybelieved
that, recognition included two aspects, memory and
familiarity, these two aspects separated the memory
process into parallel distributed processing (PDP),
and the higher degree of familiarity, the better
degree of the recognition (Jacoby, 1991). However,
there were studies (Ye and Van Raaij, 1997; Szpunar
et al,, 2004) found that, excessive familiarity could
hinder the generation of mere exposure effect. The
relationship between familiarity and preference can
be explained by the hygiene-motivational factors
model of mere exposure effect.

Berlyne (1970), the earliest author of the two-
factor model, indicated that the positive habituation
of stimulus and the tedium, are two factors played
an important role in the emotional evaluation of
mere exposure effect. During the initial phase of
presentation, due to the contact of stimuli, the
participants were more familiar with the test,
reduced the sense of risk, and became comfortable
with the stimuli, which in turn increased the positive
adaptation and caused the emotional evaluation to
rise. When the familiarity of the stimuli increased
to a certain extent, the increase of familiarity would
lead to boredom, and the evaluation of the emotional
would stop rising. Excessive familiarity made the
emotional evaluation begin to decrease with the
increase of contact frequency. Ye and Van Raaij
(1997) used Chinese words as stimulus material
found that, people produced mere exposure effect
when their attention was divided, and people did

not generate mere exposure effect without any
divided attention condition. They believed that, in
the condition of without divided attention, excessive
familiarity could hinder the generation of preference
(Ye and Van Raaij, 1997; Szpunar et al., 2004). The
purpose of divided attention task was the same with
the classic exposure experiment, these were all about
reducing the impact of familiarity on mere exposure
effect (Kihlstrom, 1987).

It is important to notice that in the past
research of mere exposure effect, the materials are
generally meaningless extraneous stimuli, without
the influence of emotional factors. In fact, there was a
big part of what people did in everyday life and it had
a certain amount of emotion, It was still controversial
whether the feelings will change after many contact
with the things you don’t like (Brickman et al., 1972;
Robinson and Elias, 2005; Claypool et al., 2007;
Huang and Hsieh, 2013).

Generally, so far there are still quite a few
different opinions about the results of the mere
exposure effect study. Will the speech of Chinese
language affect the mere exposure effect? Negative
words and neutral words have different affective
valence, and whether negative words have mere
exposure effect when they are dispersed. What is the
difference between negative and neutral words in
mere exposure effect? Does it necessarily to produce
mere exposure effect? The theory of mere exposure
effect still requires more research support.

This study intended to use event-related
potential (ERP) technology, by divided attention
task paradigm, examined the difference of ERP time
process induced by neutral words and negative
words in preference forced choice phase, discussed
the time domain characteristics of mere exposure
effect of different stimulus material. The divided
attention task paradigm was an effective way to
prevent the participants from producing familiarity,
and the use of ERP technology could get an accurate
time processing process. According to the above
research assumptions, in the preference forced
choice phase, this study was expected to present
the difference of the amplitude of ERP and latency
caused by paired-words that showed the same and
different number of times. There was no difference in
the amplitude of ERP and latency between presented
and not presented paired-words in the recognition
judgement phase.
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Experiment 1 The ERP Characteristics of The
Mere Exposure Effect of Neutral Words

Under the condition of divided attention, after the
neutral words were presented simply, the result of the
preference forced choice judgement and recognition
judgement were used to determining whether the
multiple contacts of neutral words could produce
preference and test the degree of recognition of the
participants.

2.1 Method
2.1.1 Participants

18 volunteers from the first year of a university (9
male and 9 female), aged 18 to 22 years (average
20.25 years old), all the participants were right-
handed, normal vision or normal vision after
correction (In the recognition experiment, 1 person
was excluded because of blinking, eye movement
and other artifacts). All participants completed the
experiment after receiving the informed consent, and
obtained some reward after the experiment.

2.1.2 Materials

The word materials were selected from the Chinese
affective words system (CAWS) (Wang et al., 2008).
From this, we selected 200 pairs of Chinese double
words which were neutral in the price of emotion
(pleasure degree 4.00 ~ 6.00, arousal degree 3.48 ~
5.77, familiarity degree 4.45 ~ 6.00). Among them,
100 words were selected as experimental materials
in the phase of preference forced choice judgement,
they were divided into two groups (group a, group
b). The other 100 words were select as experimental
materials in the phase of recognition judgement.

2.1.3 Experimental procedure

Using E-prime software programming, the
experiment was divided into two groups (block)
with the preference forced choice judgement
and recognition judgement of neutral words. The
order of the two blocks was balanced between the
participants. Each block includes the presentation
phase and the test phase, the test phase starts after
the presentation phase ends.

Presentation phase: A group of 50 neutral
words each presents 3 times. The center of the
screen appears focus point “+” 1000ms, and then
the word stimulates 6ms. At the same time as the
participants were presented by words, participants
were asked to judge whether there is a space between

Chinese double words in 1000ms. In the process

of the judgment whether there is a pace between
Chinese double words, dispersed the attention
of the participants, so that the participants can
unconsciously process the content of word in implicit
way, the task set can reduce the task-related effects
caused by the guesswork of participants (Critchley,
et al, 2000; Cunningham et al, 2004; Winston et
al., 2002). The experiment consisted of 160 trials,
including 10 exercises.

Test phase: 50 words of group a in the
presentation phase and 50 words of group b are
matched to 50 paired-words that showed different
number of times as group 1. The 50 words of group
a were paired to 25 paired-words that showed the
same number of times, and 50 words of group b were
paired to 25 paired-words that showed the same
number of times. And there were 50 paired-words in
total with the same number of appearances as group
2. The two words in paired-word appeared randomly
in the left or right around “+”. In each trial, the center
of the screen appeared “+” 1000 ms, then the paired-
word appeared, and the participant needed to select
the preferred word by pressing lor 2 in 1000 ms.
Once the button had been pressed, the paired-word
would disappear, when the time was over 1000ms
the words would disappear automatically, the key
will not be valid. The procedure of recognition
judgement was the same, the difference was the
experimental task: Half of the 100 words appeared in
the presentation phase, and the other half were new
words that were not present. The task is to press 1
and 2 to select which words were the ones that they
had been seen in the present phase to investigate the
degree of recognition of the present stimulus.

2.1.4 EEG recording and analysis

Using the ERP records and analysis system of Brain
Products in Germany, The EEG was recorded using an
electro-cap with 64 tin, the electrodes were arranged
according to the International 10-20 expansion
system. Electrodes were placed laterally to the right
eye to record the horizontal electrooculograms
(HEOG), and above the left eye to record the vertical
electrooculograms (VEOG). The left and right
mastoids were used as the reference electrode.
The ground electrode was the midpoint on the line
connecting FCz and Fz. The scalp resistance at each
electrode was kept under 5 k(. The bandpass filter
was 0.016 ~ 35 Hz, and the sampling frequency
was 500 Hz. After the continuous recording of EEG,
the data was processed offline, and semi-automatic
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correction of eye electricity is adopted, and other
artifacts were eliminated. According to the purpose
of this experiment, epoch was analyzed as 1000ms
after the words appeared and baseline as 200ms
before the stimuli appeared. Analysis the ERP which
was induced by the appearance of the words in the
preference forced choice judgement and recognition
task separately.

2.2 Results

2.2.1 Neutral words preference forced choice phase

Based on previous research and combined with the
ERP waveforms, topographic maps came from the
neutral words preference forced choice phase, ANOVA
was used to analyze the amplitude and the latency of
the three time window (80-150ms, 160-260ms, 400-
600ms) which the experimental effect was significant.
Respectively analyzed the frontal region (F1, F2, F3,
F4 and F5, F6, Fz), frontal -central region (FC2, FC3,
FC4, FC5, FCz), central region (C1, C2, C3, C4 and Cz)
and two kinds of presentation (paired-words that
showed the same number of times, paired-words
that showed the different number of times) by two-
factor Repeated-Measure ANOVA, data analysis used
SPSS 16.0, and the Greenhouse-Geisser method was
used for calibration (Fig. 1 and Fig. 2).

(1) N120 (80-150ms)

The maximum of N120 appeared in Cz, the
ANOVA of the amplitude showed that, the main effect
of the number of presents was significant[frontal
region (F(1,17) = 4.71, p<0.05), fronto-central
(F(1,17) = 6.40, p<0.05), central region (F(1,17) =
3.46,p=0.080)],thenumberof presentsand electrode
interaction was not significant. The ANOVA of the

Fixation 1000ms

Blank 0-1000ms

Figure 1. The procedure of events in a sample trial.

Fixation 1000ms
AKHE + B

1000ms

Blank 0-1000ms

Figure 2. Sequence of preference forced choice phase in a sample trial.

latency showed that, the main effect of the number
of presents was significant[frontal region (F(1,17) =
3.33, p = 0.086), fronto-central (F(1,17) = 4.45,p =
0.05), central region (F(1,17) = 11.25, p<0.01)], the
number of presents and electrode interaction was
not significant.

(2) P200 (160-260ms)

The maximum of P200 appeared in Fz, the
ANOVA of the amplitude showed that, the main effect
of the number of presents was significant[frontal
region (F(1,17) = 7.82, p<0.05), fronto-central
(F(1,17) = 5.82, p<0.05), central region (F(1,17) =
5.17, p<0.05)], the number of presents and electrode
interaction was not significant. The ANOVA analysis
of the latency showed that, there was no significant
difference in all brain regions.

(3) N500 (400-600ms)

The maximum of N500 appeared in Fz, the
ANOVA of the amplitude showed that, the main
effect of the number of presents was marginal
significant[frontal region (F(1,17) = 3.65, p = 0.073),
fronto-central (F(1,17 = 3.28, p = 0.088)], the number
of presents in brain regions and electrode interaction
was not significant.

2.2.2 Neutral words recognition judgement phase

Based on previous research and combined with
the ERP waveforms, topographic maps came from
neutral words recognition judgement phase, ANOVA
was used to analyze the amplitude and the latency of
the two window (80 ~ 150ms, 200 ~ 300ms)which
the experimental effect was significant. The average
amplitude ANOVA was used to analyze LPC in time
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window of 400-1000ms. Respectively analyzed the
frontal region (F1, F2, F3, F4, F5, F6, F7, F8, Fz),
frontal -central region (FC1, FC2, FC3, FC4, FC5, FC6),
central region (C1, C2, C3, C4, Cz) and two kinds
of presentation(present three times, present zero
time)by two-factor Repeated-Measure ANOVA, data
analysis used SPSS 16.0, and the Greenhouse-Geisser
method was used for calibration.

(1) N120 (80 ~ 150ms)

The ANOVA of the amplitude showed that,
the main effect of the number of presents was not
significant [frontal region (F(1,16)<1), fronto-
central (F(1,16)<1), central region (F(1,16) = 1.77,
p = 0.208)], the number of presents and electrode
interaction was not significant.

(2) P200 (200 ~ 300ms)

The ANOVA of the amplitude showed that:
the main effect of the number of presents was
not significant [frontal region (F(1,16) = 1.03, p =
0.325), fronto-central (F(1,16)<1), central region
(F(1,16)<1)], the number of presents and electrode
interaction was not significant.

(3) Late positive component LPC (500 ~
800ms)

Theresultofaverageamplitude ANOVA showed
that: the main effect of the number of presents was
not significant [frontal region ((F(1,16)<1), fronto-
central (F(1,16)<1), central region (F(1,16)<1)] ,the
number of presents and electrode interaction was
not significant.

The observation of the topographic map in
Fig. 3 showed that, neutral words mainly activated
the frontal region, fronto-central region and central
region around the time of 100ms; and mainly
activated frontal region during the 200ms period, the
fronto-central region Bcentral region were activated
highly. The observation of the total average brain
wave showed that, the amplitude and latency of the
neutral words N120 components presented in both
conditions were significantly different, which was
consistent with the EEG data. The P200 components
of neutral words were significantly different in two
conditions, and the P200 component showed that
the neutral words produced a typical mere exposure
effect (Thomas et al, 2007). N500 component
amplitude in the frontal area, fronto-central region
all showed the mere exposure effect, and neutral
words that showed the same number of times showed

higher N500 amplitude (correct trend) and the same
as the study of Van Hooff et al. (2008). The graph and
the EEG data showed that neutral words had mere
exposure effect during the preference forced choice
phase.

The observation of the topographic map in
Fig. 4 showed that, all brain regions were activated
during the 100ms-800ms time period, and the
frontal region, fronto-central region, central region
were more actived. Observed the difference of
ERP waveforms between the presented and not
presented words, we found there was no significant
difference in the components of N120, P200 and
LPC. The results of recognition judgment phase
data analysis were matched with the waveform
diagram and the topographic map (as shown in
Fig. 4), both indicated that the participants could
not identified the presented neutral words, It was
shown that this study was successful in the control of
the familiarity degree of stimulus material and was
consistent with the research hypothesis. This study
presented repeated stimuli using divided attention
tasks, reduced the task-related effect caused by
the guesswork of participants, at the same time
minimized cognitive function during processing,
reduced the interference of additional psychological
strategies to avoid excessive familiarity, and the same
as the behavior of the experimental results produced
by Ye and Van Raaij (1997), the familiar stimulus
material also could produce mere exposure effect.

Bornstein and D Agostino proposed perceptual
fluency model to explain the research on cognitive
orientation of the mere exposure effect, it was
considered that the mere exposure effect derived
from the perceptual fluency produced by multiple
contact stimuli, but people tended to experience
the flow of fluency without actually identifying the
causes of the fluency increase, and thus the fluency
was attributed to liking by error ,and produced the
preference for things. The hedonic fluency model
proposed by Winkielman and Cacioppo (2001)
further illustrated that workability facilitation (ie
fluency) could induce a real positive emotional
response, showing a higher degree of preference for
stimuli, and produce a mere exposure effect (Tu and
Zhou, 2008; Hou SH et al., 2008; Jin and Luo, 2011).

Experiment 1 The ERP Characteristics of The
Mere Exposure Effect of Negative Words

Based on condition of the divided attention
task, after simple presentation, the result of the
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Figure 3. Target-elicited ERP wave forms and topographic maps for neutral words preference forced choice phase.
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Figure 4. Target-elicited ERP wave forms and topographic maps for neutral words recognition judgement phase.
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preference forced choice judgement and recognition
judgement were used to determining whether the
multiple contacts of negative words could produce
preference and test the degree of recognition of the
participants.

3.1 Method
3.1.1 Participants

18 volunteers from the first year of a university (10
male and 8 female), aged 18 to 22 years (average
20.15 years old), all the participants were right-
handed, normal vision or normal vision after
correction (In the recognition experiment, 1 person
was excluded because of blinking, eye movement
and other artifacts). All participants completed the
experiment after receiving the informed consent, and
obtained some reward after the experiment.

3.1.2 Materials

The word materials were selected from the Chinese
affective words system (CAWS) (Wang et al., 2008).
From this, we selected 200 pairs of words which were
negative in the price of emotion (pleasure degree
2.50 ~ 3.80, arousal degree 4.10 ~ 6.00. Among them,
100 words were selected as experimental materials
in the phase of preference forced choice judgement,
they were divided into two groups (group a, group
b). The other 100 words were select as experimental
materials in the phase of recognition judgement.

3.1.3 Experimental procedure
Experimental Procedure was as same as experiment 1.
3.1.4 EEG recording and analysis

EEG recording and analysis was as same as
experiment 1.

3.2 Data Analysis

3.2.1 Negative words preference forced choice phase

Based on previous research and combined with
the ERP waveforms, topographic maps came from
the negative words preference forced choice phase,
ANOVA was used to analyze the amplitude and the
latency of the three time window (80 ~ 150ms,160 ~
260ms,400 ~ 600ms)which the experimental effect
was significant. Respectively analyzed the frontal
region (F1, F2, F3, F4, F5, F6, Fz), frontal -central
region (FC2, FC3, FC4, FC5), central region (C1, C2,
C3, C4, Cz) and two kinds of presentation (paired-
words that showed the same number of times,
paired-words that showed the different number of
times) by two-factor Repeated-Measure ANOVA, data

analysis used SPSS 16.0, and the Greenhouse-Geisser
method was used for calibration.

(1) N120 (80 ~ 150ms)

The maximum of N120 appeared in Cz, the
ANOVA of the amplitude showed that, the main
effect of the number of presents was significant
[frontal region(F(1,17) = 0.88,p = 0.362), fronto-
central (F(1,17) = 1.18, p = 0.293), central region(F
F(1,17) = 0.82, p = 0.377)] ,the number of presents
and electrode interaction was not significant. The
ANOVA of the latency showed that, the main effect
of the number of presents was not significant, the
number of presents and electrode interaction was
not significant.

(2) P200 (160 ~ 260ms)

The maximum of P200 appeared in Fz, the
ANOVA of the amplitude showed that, the effect of all
brain regions was not significant. The ANOVA of the
latency showed that, the main effect of the number
of presents was significant [frontal region(F(1,17)
= 5.60, p<0.05), fronto-central (F(1,17) = 6.534,
p<0.05)],in central region (F(1,17) =1.29, p = 0.273),
the number of presents and electrode interaction
was not significant.

(3) N500 (400 ~ 600ms)

The maximum of N500 appeared in Fz, the
ANOVA of the amplitude showed that: the main effect
of the number of presents was not significant, the
number of presents and electrode interaction was
not significant.

The results of negative words preference
forced choice judgement phase data analysis were
basically matched with the waveform diagram and
topographic map (as shown in Fig. 5), both indicated
that negative words had mere exposure effect and
was consistent with the research hypothesis.

3.2.2 Negative words recognition judgement phase

Based on previous research and combined with
the ERP waveforms, topographic maps came from
neutral words recognition judgement phase, ANOVA
was used to analyze the amplitude and the latency of
the two window (80 ~ 150ms, 200 ~ 300ms)which
the experimental effect was significant. The average
amplitude ANOVA was used to analyze LPC in time
window of 500 ~ 800ms. Respectively analyzed
the frontal region (F1, F2, F3, F4, F5, F6, F7, F8, Fz),
frontal -central region (FC1, FC2, FC3, FC4, FC5, FC6),
central region (C1, C2, C3, C4, Cz) and two kinds
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Figure 5. Target-elicited ERP wave forms and topographic maps for negative words preference forced choice phase.

of presentation(present three times, present zero
time)by two-factor Repeated-Measure ANOVA, data
analysis used SPSS 16.0, and the Greenhouse-Geisser
method was used for calibration.

(1) N120 (80-150ms)

The ANOVA of the amplitude showed that,
the main effect of the number of presents was
not significant [frontal region (F(1,16) = 1.30, p =
0.270), fronto-central (F(1,16)<1), central region
(F(1,16)<1)], the number of presents and electrode
interaction was not significant.

(2) P200 (200 ~ 300ms)

The ANOVA of the amplitude showed that, the
main effect of the number of presents was marginal
significant [frontal region(1,16) = 2.291, p = 0.150),
fronto-central (F(1,16) = 3.29, P = 0.089), central
region(F(1,16) = 1.90, p = 0.187)] ,the number
of presents and electrode interaction was not
significant.

(3) Late positive component LPC (500 ~
800ms)

The result of average amplitude ANOVA
showed that : the main effect of the number of
presents was significant[frontal region (F(1,16) =
5.11, P = 0.038), fronto-central (F(1,16) = 6.743, P =
0.019), central region (F(1,16) = 7.314, P = 0.016)]
,the number of presents and electrode interaction
was not significant.

The results of negative words recognition
judgement phase data analysis were matched with
the waveform diagram and topographic map (as
shown in Fig. 6), both indicated that the participants
could identified the presented negative words.

Discussion

In this study, we used different parts of Chinese
words as negative words as stimulus material,
respectively Recorded and analyzed the brain wave
of preference forced choice judgement phase and
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Figure 6. Target-elicited ERP wave forms and topographic maps for negative words recognition judgement phase.

recognition judgement phase. The results of EEG data
were consistent with previous behavior experiments
(Ye and Van Raaij, 1997; Guo and Yang, 1999; He and
Zhong, 2007; Jinand Luo, 2011). Neutral and negative
words had produced the mere exposure effect, and
neutral words produced higher degree of mere
exposure effect than negative words, this result was
consistent with previous research, but also existed
obvious difference.

In the preference forced choice phase we used
the classical mere exposure paradigm , we compared
the differences of the ERP amplitude and latency
caused by paired-words that showed the same
number of times and paired-words that showed the
different number of times, tested the mere exposure
effect of neutral and negative words .

The P200 component caused by two conditions
of neutral words was significantly different, but
waveforms caused by two conditions of negative
words did not have significant difference. This
conclusion was consistent with research did by Scott

etal.(2009),the N120 componentwas consistent with
the frequency of occurrence and affective valence of
the stimulus, this result was obtained by the study of
the early processing of words. Roehm et al. (2007)
found that the P300 was more likely to occur after
the N400 when there was no obvious contextual
expectation in the word experiment. Evans and
Federmeier (2007) believed that the latency of P200
in word recognition experiments was usually short
(about 200ms). Therefore, the peak value appeared
about 200ms should be P200 component, and this
conclusion was supported by Stroop et al. (2010).
The P200 component produced by the neutral word
in two present conditions was significantly different
in the frontal region, the fronto-central and central
regions were significantly different, and the P200
component of negative words were in the frontal
region, and the frontal - central regions also showed
differences. This result suggested that both neutral
and negative words have a mere exposure effect
(Thomas et al., 2007). N500 is a negative wave that
is similar to the N400 reaction semantic processing
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and affected by words and affections in 400-600ms.
In mere exposure effect research paradigm, N500 of
neutral word in frontal region, fronto-central region
have significant difference, negative words have no
difference, therefore, neutral and negative words in
the preference forced choice judgement phase, not
only activate the different areas of the brain, but
also have different intensity of mere exposure effect,
neutral words significantly greater than negative
words, and show the typical characteristics of
affective valence.For the reasons of the above results,
we can use the dual-process theory of memory and
the revised two-factor theory to explain.

Dual-process theory of memory held that the
higher the familiarity, the better the recognition
effect (Jacoby, 1991). The results of this study
showed that the high degree of familiarity hindered
the generation of mere exposure effect. Negative
words had a higher degree of familiarity than neutral
words, which might be related to different processing
depth. Although the participants were unable to
understand the stimuli presented subliminally, they
still had a conceptual processing of the word stimulus
(negative word), which was deep processing called
by Nordhielm. Hansen et al. (1988) displayed two
images to participants, one kind was the cheerful
faces mixed with an angry face, another was angry
faces appeared a happy face, the participants’
mission was to sort out the different face. The results
showed that participants were more likely to choose
an angry face than a cheerful face, suggesting that
negative stimuli attracted more attention. Negative
bias, as a phenomenon with automatic processing
characteristics, occurred extremely fast, and could be
achieved even in the limited psychological resources
(Luo,etal,2006).Emotional processingwasregulated
by the attention factor, negative bias made negative
stimulus more attract or occupy attention resources,
and had priority in cognitive processing (Winston et
al,, 2002; Huang and Luo, 2009; Huang and Hsieh,
2013). Therefore, the neutral material is made by
shallower processing (processing depth is not as
good as negative material), shallower processing
obeys the perceptual fluency/mis attribution model,
and shows the monotonic ascending type. The
participants used deeper processing for negative
material, followed by revised two-factor theory.

Revised two-factor theory (Berlyne, 1970;
Bornstein, 1989; Nordhielm, 2002) associated
positive habituation and boredom with positive
and negative valences thoughts. The theory holds

that the affective response to repetitive stimuli is
influenced by the two mediator variables above,
and the overall affective response is determined by
the difference between the two. In original stimulus
render phase, produces more positive habituation
and positive valences thoughts raising with the
increase of the contact number, along with the
increase in contact to the stimuli, the boredom is
produced, which leads to more negative valences
thoughts, results in lower affective evaluation. In the
process of repeated contact, in one hand, the positive
habituation (positive valence thought) is increasing
with the increase of contact. On the other hand, the
avoidance of negative stimulus and the increase
of familiarity with subsequent contact increase,
resulting in more boredom and lower affective
evaluation. The continuous game of this processing
makes the mere exposure effect of negative words
significantly weaken. For the neutral words
(shallower processing), according to the perceptual
fluency/mis attribution model (Bornstein and D
‘Agostino, 1992), contact more stimulus increases the
fluency of perception, participants will be attributed
to preference increase. Even in the case of deeper
processing, according to the perceptual fluency/mis
attribution model, due to the neutral words does not
exist the negative valence thought which avoid the
negative stimulation, compared with the negative
words, neutral words not easily lead to boredom,
since the number of experiments only show in three
times, cannot lead to excessive familiarity. The
arousal model suggested that less exposure to stimuli
would lead to a more moderate level of arousal, and
an increase in affective evaluation (Berlyne, 1971;
Crandall, 1970), there is a positive valence thought,
which makes the affective evaluation of the neutral
words rise monotonically with the increase in the
number of contacts

Recognition phase used classical learning -
recognition experiment paradigm, by comparing the
difference between amplitude and latency caused by
different contact number of paired-words, studying
the effect of recognition to the mere exposure effect.
Neutral words recognition judgement phase, found
that paired-words had no significant differences
in all components, negative words recognition
judgement phase found that, paired negative words
P200 composition in the frontal region, fronto -
central region had a significant difference, late
positive component (LPC) had significant difference
in frontal region, fronto - central region, and central
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region. The analysis of EEG data also found that the
P200 component of neutral stimuli materials was
only significant at the edge of the central region,
and the difference in LPC was not significant. The
results and negative words had a greater effect on
old and new effect than neutral words (Van Strien,
et al., 2005. Rugg and Curran, 2007; Dietrich, et al.,
2001; Wang and Lee, 2012). The conclusions from
both phases indicated that the higher degree of
recognition, the less obvious mere exposure effect
was, which supported the conclusions of Hansen and
Wanke (2009). The results suggested that the simple
recognition of Chinese words will not produce mere
exposure effect.

Although this study has acquired the
characteristics of the mere exposure effect of different
parts of speech, but there are still many problems to
be discussed in this field. First of all, in recent years,
mere exposure effect is more concentrated on the
language material, the text and the picture are two
major ways of human recognize the world. Whether
the daily contact images produce a mere exposure
effect, whether the processing of word has the same
time processing and the neural mechanism needs
to be further discussed. Secondly, differences in
personality study suggested that, when participants
needed to be recognized, to be moved and in anxiety,
they showed more obvious mere exposure effect, high
anxiety individuals had attention bias to negative
affective stimuli (Li and Luo, 2005; Liu et al,, 2006;
Green et al.,, 2012), therefore, future research can
use different groups of participants, and Investigate
the relation between mere exposure effect and
personality characteristics. Thirdly, due to the main
concern of this experiment is the time processing of
different materials, the use of the electrode leads are
less, therefore, the spatial location of ERPs is still not
very clear, future research can carry out more lead
resource analysis, to discover more characteristics
of brain regions. Finally, from the methodological
perspective, previous studies have found that visual
and auditory have different processing mechanisms,
auditory channel is still unclear whether there is
a mere exposure effect, therefore, the results are
limited in the explanation of the visual processing of
different words.
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