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Abstract—Making a trust decision in interpersonal relation-
ship involves forming positive expectation toward the deci-
sion outcome. Previous studies have suggested that trust
and distrust are qualitatively distinct and have differential
neurocognitive substrates. In this study, we investigated how
trust choice would modulate brain responses to decision
outcome in a modified coin-toss game. Participants received
statements from partners concerning the results of coin-toss
and decided whether to believe the truthfulness of the state-
ments. In two experiments, event-related potentials (ERPs) to
the real results revealed after the trust choice demonstrated
differential patterns following trust and distrust choices.
Both the feedback-related negativity (FRN) and the P300
showed effects of outcome valence following trust choices,
but the FRN effect was reduced following distrust choices.
Thus, trust choice creates different contexts in which aspects
of decision outcome can be encoded simultaneously by the
FRN. The FRN may reflect the subjective evaluation of deci-
sion outcome in a specific context rather than a general
expectancy towards the outcome. © 2011 IBRO. Published by
Elsevier Ltd. All rights reserved.
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Willoughby, 2002), unexpected outcomes (Heldmann et
al., 2008; Wu and Zhou, 2009), and incorrect responses
(Miltner et al., 1997). Importantly, the FRN effect in out-
come evaluation has been found to be affected by social
factors that influence the decision process, including inter-
personal relationship in reward processing (Leng and
Zhou, 2010; Ma et al., 2011; Marco-Pallarés et al., 2010;
Wu et al., 2011), the extent of others included in the “self”
concept (Kang et al., 2010), and the extent of personal
responsibility for the outcome (Li et al., 2010; Zhou et al.,
2010). For example, when the ERP participants observe
others performing a gambling task, the FRN effect elicited
by the observed loss and gain feedback is larger for friends
than for strangers performing the task (Ma et al., 2011).
Previous studies also found that there is a correlation
between the FRN amplitude and the participants’ rating on
how much they feel to be involved in the task, with larger
FRN amplitudes corresponding to higher involvement rat-
ings (Yeung et al., 2005). Since compared with a distrust
decision, a trust decision involves stronger expectation
toward the partner’s intention (Mayer et al., 1995; McKnight et
al., 2003; Morrison and Firmstone, 2000; Pavlou and Ge-
fen, 2004) and a greater sense of self-involvement, we
expected to observe greater ERP differentiation (i.e. the
FRN effect) between negative and positive outcomes fol-
lowing trust choices than following distrust choices.

The second ERP component is the P300, which is
usually defined as the most positive peak or mean ampli-
tude in the 200–600 ms time window post-onset of feed-
back. The P300 has been shown to encode various as-
pects of feedback stimuli, including the magnitude of re-
ward (Sato et al., 2005; Yeung and Sanfey, 2004),
expectancy towards outcome (Hajcak et al., 2005, 2007;
Wu and Zhou, 2009), and arguably the valence of feed-
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back (Hajcak et al., 2005, 2007; Leng and Zhou, 2010; Wu
and Zhou, 2009). The magnitude of the P300 has also
been shown to be sensitive to social factors, with larger
P300 being associated with closer interpersonal relation-
ship (Leng and Zhou, 2010; Ma et al., 2011) and higher
level of personal responsibility (Li et al., 2010; Zhou et al.,
2010) in decision making. As trust behaviors are related to
shorter social distance between individuals (Buchan et al.,
2002) and stronger sense of personal involvement and
responsibility, we expected to observe more positive P300
responses to outcomes following trust choices than to
outcomes following distrust choices.

We conducted two experiments. Experiment 1 manip-
ulated trust choice and the valence of outcome, whereas
Experiment 2 further manipulated the intention of the re-
porter in addition to trust choice and outcome valence. The
two experiments produced convergent evidence for the
impact of trust choice upon brain responses to decision
outcomes.

EXPERIMENT 1

Experimental procedures

Participants. Twenty-four undergraduate students (10 ma-
les) from Beijing Forestry University, aged 19–25 years, were
recruited. All the participants were healthy and right-handed. Eight
undergraduate students (four males), who were strangers to the
participants, were recruited as confederates. Informed consent
was obtained from each participant. This study was approved by
the Academic Committee of the Department of Psychology, Pe-
king University.

Stimuli and procedures. As is shown in Fig. 2, the experi-
ment had a two (trust choice: trust vs. distrust) by two (outcome
valence: gain vs. no gain) factorial design. In addition, the propor-
tion of trials in which the confederates lied about the result of coin
toss was manipulated, such that two confederates (A and B) lied

s in a single trial.
50% of the times and two other confederates (C and D) gave false



reports 70% and 30% of the times, respectively. This manipulation
was to ensure the believability of the scenario and to avoid wea-
riness of the participant interacting with a single reporter. Although
participants knew with whom they were interacting in each trial
(because of the presentation of cue), they did not know the
distribution of lies beforehand and could only learn this distribution
through the game.

Each participant played 100 trials with one of the four report-
ers in turn, creating four test blocks. The order of the four blocks
was counter-balanced over participants, using a Latin Square
design. Moreover, the spatial positions of the “trust” and “distrust”
cues in each trial, presented on the left and the right side of the
screen and requiring the left and right hand responses respec-
tively, were also counter-balanced over participants. Within each
block, trials from different conditions were randomized for each
participant, with the restriction that no more than eight consecutive
trials had the same feedback. Feedback that a participant ob-
served was predetermined by a pseudo-randomized sequence.

When a participant and the four confederates (out of eight, the
same sex as the participant) came to the laboratory, they were told
to take part in a game in which four of them would be “reporters”
while the other one would be a “receiver.” The role of each person
was ostensively decided by a lottery. They were told that they
would sit in different rooms and interact through intranet. In each
trial, the reporter, upon observing the outcome of a coin flip, could
tell the receiver the result of toss being either head or tail, and this
message would appear on the computer screen in front of the
receiver, who shall decide whether to trust the report. The receiver
was made to believe that each person would gain an extra point
for his/her success in getting it right (for the receiver) or in deceiv-
ing the receiver (for the reporter). He/she was also made to
believe that each point was associated with extra monetary
reward.

After the briefing of the general rules of the game and after the
lottery, the participant was led to the EEG room and was assigned
the role of “receiver.” The participant did not know which partner
he/she met would be A, B, C, or D. In each trial (
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choice, F(1,23)�6.72, P�0.05, and a main effect of out-
ome valence, F(1,23)�16.22, P�0.001. The P300 was
ore positive following “trust” decisions (19.06 �V) than

ollowing “distrust” decisions (17.39 �V) and was more
positive for the gain trials (19.72 �V) than for the no-gain
rials (16.72 �V). The interaction between the two factors
as not significant, F(1,23)�
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“trust” and “distrust” cues then were presented on the
screen until the participant made choice by pressing a
corresponding button on a joy stick. Note, unlike Experi-
ment 1, we did not present a sign of “?” for 0.5 s before the
“trust” and “distrust” cues. After he/she hit the button, a line
of words “the real result was . . .” appeared for 0.8 s and
the screen went blank for 0.3–0.5 s. Finally, the feedback
with the word “head” or “tail” appeared at the center of the
screen for 1.5 s.

After the EEG session, each participant was given a
post-experiment questionnaire asking them to write down
his/her perceived percentage of truthful reports from each
reporter. The participant was also required to indicate on a
7-point scale the level of trust for the two reporters and the
level of self-involvement when playing with the two
reporters.

EEG recording and analysis. EEG recording and sta-
istical analyses were conducted in the same way as Ex-
eriment 1. We again focused on two representative elec-
rodes, Fz and CPz (Fig. 5). Time windows for analysis
as determined according to visual inspection of the wave-
orms. For the FRN, we analyzed the mean amplitudes in
he time window of 270–350 ms on Fz; for the P300, we
ook the peak amplitudes in the time window of 280–500
s on CPz. We selected these two electrodes because the
RN effects and the P300 responses were the largest on
hese electrodes, respectively. Note also that for the FRN
nd P300 here we used time windows that differed from
hose in Experiment 1 in order to maximize the possibility
f observing differential responses for conditions. Experi-
ent 2 differed from Experiment 1 not only on the how
many types of reporters were used but also on whether a
“?” frame was presented for a trial. It is plausible that
because Experiment 2 omitted the “?” frame, participants
were less prepared for the processes of outcome evalua-
tion and hence the time window for appearance of the FRN
effect was delayed, compared with Experiment 1. ANOVAs
were conducted with three within-participant factors: re-
porter type, trust choice, and outcome valence. The
Greenhouse-Geisser correction was applied when the as-
sumption of sphericity was violated.

Results

Behavioral results. The post-experiment question-
naire showed that the perceived percentages of truthful
reports from intentional reporters (M�47.78%, SD�
11.4%) and unintentional reporters (M�48.61%, SD�
13.48%) did not differ from each other, t(17)�1, neither the
level of trust for intentional reporters (M�3.82, SD�0.99)
and unintentional reporters (M�4.39, SD�0.78), t(17)�
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