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Vulnerability or resilience? 
Examining trust asymmetry from 
the perspective of risk sources 
under descriptive versus 
experiential decision
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Introduction: The investigation of trust vulnerability is important to the 
understanding of the potential mechanisms of trust formation and erosion. 
However, more effective exploration of trust vulnerability has been hindered due 
to the lack of consideration of risk sources and types of information.

Methods: This study extended the investigation of asymmetry to both social and 
natural risk under experiential and descriptive decisions. Using the trust game as the 
decision-making paradigm and money as the subject matter, the research employed 
experimental methods to examine how people perceive and make decisions after 
being positively and negatively affected by natural and social risks. A total of 286 
college students were participated in our study. Study 1 (n = 138) and Study 2 (n = 148) 
explored asymmetry in experiential and descriptive decision separately.

Results: The findings indicated that when considering experiential information, 
negative information had a greater effect in reducing trust compared to the enhancing 
effect of positive information (t = −1.95, p = 0.050). Moreover, the study revealed that 
negative information had a stronger negative impact in the context of social risks 
rather than natural risks (t = −3.26, p = 0.002), suggesting that trust is vulnerable both 
internally and externally. Conversely, when considering descriptive information, the 
effect of both positive and negative information on trust was symmetrical, and the 
impact of negative information was less significant compared to that of natural risks, 
indicating that trust has a certain level of resilience (t = 2.25, p = 0.028).

Discussion: The study emphasizes the importance of refining risk sources 
and information characteristics in complex scenarios in order to improve 
understanding of trust enhancement and repair.
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1. Introduction

The industrialization of society has brought significant wealth, but also introduced various risks, 
leading to a risk society characterized by multiple risks from various sources (Beck, 1992; Klinke 
and Renn, 2021). Technological risks include not only the associated effects of technological 
knowledge, but also the amplified risks arising from the misuse of modern technology for personal 
gain, particularly in the context of professionalized scientific activities where researchers receive 
funding and other economic benefits directly from corporations. Given the negative consequences 
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of rapid technological advancements in the current risk society, which 
have increased public attention and debates on technological risks, 
discussing trust from the perspective of risk sources is critical.

The adage “trust goes on horseback and goes back on foot” 
indicates that trust is easier to be destroyed than to be built. While 
still relevant today, such discussions alone are insufficient in 
addressing complex trust issues in our current risk society. To 
understand the potential mechanisms of trust formation and erosion, 
especially the trust vulnerability, is beneficial to enhance risk 
management practices and reinforce public trust when dealing with 
intricate trust issues.

1.1. Trust asymmetry

Trust asymmetry refers to the asymmetry impact of negative 
events versus positive events on trust. The research on trust asymmetry 
can be approached from two perspectives: “information preference” 
and “mutual trust degree.” According to the information preference 
perspective, trust asymmetry occurs when negative information has a 
greater impact on shaping individuals’ trust levels than positive 
information (Beck, 1992; Klinke and Renn, 2021). The mutual trust 
degree perspective, on the other hand, sees trust asymmetry as a 
disparity in the level of trust held by different parties (De Jong and 
Dirks, 2012; Ran and Qi, 2019; Wang et al., 2020). The current study is 
looking from the information preference perspective of 
trust asymmetry.

Zucker’s (1986) research on trust and distrust laid the 
groundwork for the study of trust asymmetry based on information 
preference. Taylor (1991) and colleagues confirmed that people tend 
to place more emphasis on negative events, which reduces their 
trust (De Jong and Dirks, 2012). Slovic and her colleagues 
introduced the concept of “trust asymmetry” through their research 
in 1993 (Slovic, 1993). In this study, participants were asked to rate 
various descriptive traits based on behaviors that confirm or deny 
the traits. It turned out that positive traits require more behaviors 
to establish but easily lost, whereas negative traits are quickly 
established and difficult to dispel. Participants were also asked to 
rate the impact of news events concerning large nuclear power 
plants in their community on trust, with some information 
increasing trust while others decreasing trust. According to the 
findings, negative events had a much greater impact on trust than 
positive events, led to a conclusion that trust is asymmetric. 
Subsequent studies have confirmed the asymmetrical effect on trust 
(Siegrist and Cvetkovich, 2001; Cvetkovich et al., 2002; Poortinga 
and Pidgeon, 2004).

However, some studies on trust asymmetry draw to inconsistent 
conclusions. Researchers have examined various factors including the 
type of information presented, such as policy information versus 
event information (Cvetkovich and Winter, 2004), moral information 
versus intention information (Siegrist and Cvetkovich, 2001), and the 
type of disaster, such as high-risk, low-risk, or voluntary disasters 
(Slovic, 1993; Ran and Qi, 2019), to see how they influence trust 
asymmetry. Results showed that trust asymmetry is conditional, 
negative information does not necessarily have a greater impact on 
trust than positive trust-building experiences. Further research is 
required to fully understand the underlying vulnerabilities and 
resilience of trust.

1.2. Risk sources and trust asymmetry

Current research on trust asymmetry primarily concentrate on 
scientific and technological fields such as nuclear energy and 
pharmaceuticals. These studies aim to assess people’s trust in projects 
by evaluating the overall risks associated with these fields. However, 
the risks involved in these areas are highly intricate, and people have 
diverse concerns about them. To gain a better understanding of how 
trust is formed and eroded, it is necessary to break down the risks into 
more specific categories.

Some researchers introduced the concept of risk sources (Bohnet 
et al., 2008), classifying risks into two categories: natural risks, which 
are random and stem from the environment, and social risks, which 
trust is categorized as a type of, are caused by other people 
(Cvetkovich et al., 2002). Extensive research on trust asymmetry in 
social risks has been conducted while there is a notable lack of 
research examining the impact of information asymmetry in natural 
risks. The Prospect Theory introduced by Kahneman and Tversky 
(1979) highlighting the asymmetry in individual’s outcome 
preference, is considered as one of the main findings of asymmetries 
in decision making under natural risk. Besides, The House money 
effect in investment highlights the asymmetry in funding source 
preference when making risky decisions (Thaler and Johnson, 1990). 
Payzan-LeNestour and Doran (2022) found out that people are more 
likely to take risks when investing money that has been acquired 
through windfalls or effortless means, as opposed to money earned 
through hard work, which is usually invested more conservatively. 
It is necessary that the study of trust asymmetry be extended into 
other kinds of risks, such as natural risks.

Furthermore, only a few studies have looked into the 
dissimilarities in asymmetry between natural and social risks. Some 
study suggests that people respond differently to natural and social 
risks (Bohnet et al., 2008; Fetchenhauer et al., 2020). To improve our 
understanding of trust asymmetry, it is essential to conduct more 
comprehensive research from the perspective of risk sources, which 
could help bridge the gap between our understanding and the realities 
of trust asymmetry in the real world.

1.3. Experiential and descriptive 
information and trust asymmetry

The asymmetrical effects of natural and social risks may 
be  influenced differently by descriptive and experiential 
information. Decision from descriptive information involves 
making decisions based on predetermined probabilities and 
outcomes (Kahneman and Tversky, 1979; Bohnet et al., 2008). This 
method of decision-making is commonly used in traditional 
decision research (Kahneman and Tversky, 1979; Thaler and 
Johnson, 1990). In contrast, decision from experiential information 
is a decision based on statistical probability, where subjects must 
obtain information about the probabilities and outcomes of each 
choice through their own experience before making a decision 
(Thaler and Johnson, 1990; Payzan-LeNestour and Doran, 2022). In 
recent years, experiential decision is getting more and more 
attention (Wulff et al., 2018). It was found that the differentiation 
effect between descriptive and experiential information is 
significant, a phenomenon known as the Description-Experience 
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Gap (Hau et al., 2010; Garcia et al., 2021). When making choices 
based on experiential information, individuals are inclined to 
exhibit greater risk-taking behavior due to the sampling bias of 
experience and the influence of near-cause memory (Hertwig et al., 
2004), when dealing with risks associated with safety, the time-
delayed, abstract, and often statistical nature of the descriptive 
information does not elicit strong visceral reactions, while the 
recent personal experiences strongly impact the assessment of a 
risky option (Weber, 2006).

According to Chang et  al. (2010), in terms of information 
processing and representation, the information in descriptive 
decision-making is predetermined and complete, leading 
individuals to adopt a more explicit and cognitive approach to 
decision-making. Conversely, the information in experiential 
decision-making is subjective and determined through experience, 
causing individuals to favor an implicit and emotional processing 
method. When individuals place trust in others and experience 
negative outcomes, the resulting sense of betrayal can lead to 
greater psychological distress than simple material losses (Bohnet 
et  al., 2008; Humphrey and Mondorf, 2021). The impact of 
descriptive and experiential information on decision-making 
related to natural and social risks may differ. Therefore, it is 
important to explore the issue of trust asymmetry in both 
descriptive and experiential contexts.

1.4. Risk perception

Probability is a fundamental factor in decision-making when 
dealing with risks. People’s intuition regarding probability and 
randomness frequently deviates from statistical concepts (Incekara-
Hafalir et al., 2021; Nobandegani et al., 2021). Subjective probability 
and risk perception refer to the individual’s personal assessment of 
external information related to social or natural hazards (Schmeidler, 
1989; Falk and Konold, 1997; Lane, 2023), and may have a significant 
influence on the trust asymmetry. However, limited research has 
directly explored the role of risk perception in the asymmetry of trust 
under different circumstances. The present study seeks to address this 
gap in the literature.

1.5. The present study

The main aim of this study is to broaden the discourse on trust 
asymmetry by examining whether trust is asymmetric under both 
experiential and descriptive information, and whether it is more 
susceptible to negative information as a type of social risk compared 
to natural risks.

Specifically, the study aims to investigate trust asymmetry by 
analyzing how positive or negative information affects decision-
making under both descriptive and experiential contexts. Decision-
making based on descriptive information usually involves rational and 
explicit processing with less emotional influence, while experiential 
information typically involves implicit processes with greater 
emotional influence. Betrayal resulting from trust violations can have 
more severe emotional consequences than pure economic losses, 
suggesting that negative experiential information may lead to higher 
levels of trust asymmetry in social contexts compared to natural risks 

where the asymmetry caused by pure economic losses is less 
pronounced. Processing of descriptive information is less influenced 
by emotions, and positive and negative information have a more 
symmetrical effect on decision-making. Therefore, this study proposes 
the following hypotheses:

Hypothesis 1: Negative experiential information has a greater 
impact on reducing social risk adventure compared to positive 
experiential information increasing it.

Hypothesis 2: Negative experiential information has a similar 
impact on reducing natural risk adventure compared to positive 
experiential information increasing it.

Hypothesis 3: Negative descriptive information has similar impact 
on reducing social risk adventure compared to positive descriptive 
information increasing it.

Hypothesis 4: Negative descriptive information has a similar 
impact on reducing natural risk adventure compared to positive 
descriptive information increasing it.

We also intend to take a deeper look into how negative 
information influences decision-making n natural and social risk 
scenarios. Under experiential information conditions, the presence of 
psychological and emotional losses resulting from betrayal, which 
goes beyond monetary loss, may lead to a more significant impact on 
social risk than natural risk. Conversely, in descriptive decision-
making, the confirmatory bias hypothesis proposes that individuals 
evaluate the credibility of external descriptive information based on 
their past experiences (Zucker, 1986; Slovic, 1993; Wang et al., 2020). 
People’s assessment of credibility in everyday situations serves as an 
anchor in the risk assessment of trust decisions that based on 
descriptive information. Based on this, the following hypothesis 
are proposed.

Hypothesis 5: Negative experiential information may have a 
stronger impact on social risk adventure compared to natural 
risk adventure.

Hypothesis 6: Negative descriptive information may have weaker 
impact on social risk adventure compared to natural 
risk adventure.

The study also aims to investigate the role of risk perception in the 
impact of positive or negative information on trust asymmetry, which 
leads to the last hypothesis of the study:

Hypothesis 7: Risk perception serves as a mediator in the 
phenomenon of trust asymmetry.

Two studies, Study 1 and Study 2, were conducted to investigate 
the impact of experiential and descriptive information on asymmetry, 
respectively.
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2. Study 1: the impact of experiential 
information on asymmetry

This study aims to examine the impact of experiential information 
on both natural and social risky decision makings.

2.1. Method

2.1.1. Participants
A group of 138 Chinese college students (71 males and 67 females) 

were recruited for this study. The mean age was 20.2 (SD = 1.45) years, 
ranging from 18 to 24 years. The exclusion criteria are (1) students major 
in psychology or economics, (2) had participated in similar decision-
making tasks or study. All the participants in study 1 were randomly 
assigned to four groups based on experimental design, named Natural-
Positive group (n = 31), Natural-Negative condition group (n = 34), 
Social-Positive group (n = 35) and Social-Negative group (n = 35).

2.1.2. Design
A 2 (risk source: natural vs. social) × 2 (information valence: 

positive vs. negative) experimental design was employed in the study.

2.1.3. Procedures and materials
The investigation utilized a Trust Game consisting of two rounds 

to serve as the decision-making task. The computer-based platform 
was used to implement the task and generate virtual partners for 
participants, without disclosing the virtual nature of the partners. 
Upon completion of the experiment, the participants were provided 
with small tokens of appreciation as a gesture of gratitude. The 
experimental procedure was composed of three distinct steps.

2.1.3.1. Step 1
During the initial stage, participants engaged in the first round of 

the Trust Game, where they assessed the risks and made a decision. 
They were paired with an anonymous partner and presented with two 
options, labeled as option A and option B, as illustrated in Figure 1. 
Participants were required to select between the two options. The 

participants are informed of the following information: opting for 
option A resulted in both the participant and the partner earning ¥10 
each (with the number before the comma indicating the participant’s 
earnings, and the number after the comma indicating the partner’s 
earnings), leading to the task concluding. Choosing option B resulted 
in a total income of ¥30, with two possible distribution outcomes: 
mutual ¥15 each (15, 15) as outcome B1, or ¥8 for the participant and 
¥22 for the partner (8, 22) as outcome B2.

In the natural risk condition, the participants were told that the 
ultimate allocation outcome of B1 or B2 was established via a random 
drawing process. In contrast, in the social risk condition, they were 
told that the final allocation outcome of B1 or B2 was based on the 
choice of the partner. Self-reported risk perception and participants’ 
preference for option A or B would be  collected. Half of the 
participants were required to make their decision before evaluating 
the risks, while the other half made their decision after completing the 
risk assessment process.

2.1.3.2. Step 2
Feedback information was presented randomly to participants, 

irrespective of their selection of option A or B. Four distinct conditions 
were employed in the study.

The Natural-Positive condition: If the participant selected option 
B in Step 1, the feedback indicated “The final lottery result was (15, 
15).” If the participant chose option A in Step 1, the feedback stated, 
“If you  chose option B right now, the result of the draw would 
be (15, 15).”

The Natural-Negative condition: If the participant selected option 
B in Step 1, the feedback indicated “The final lottery result was (8, 22).” 
If the participant chose option A in Step 1, the feedback stated, “If 
you chose option B right now, the result of the draw would be (8, 22).”

The Social-Positive condition: If the participant selected option B 
in Step 1, the feedback indicated “The other party’s choice was (15, 
15).” If the participant chose option A in Step 1, the feedback stated, 
“The opponent’s choice is (15, 15), and if you just chose option B, the 
result is this.”

The Social-Negative condition: If the participant chose option B 
in Step 1, the feedback stated “The other party’s choice was (8, 22).” If 
the participant opted for option A in Step 1, the feedback stated, “The 
opponent’s choice is (8, 22), and if you just chose option B, the result 
is this.”

2.1.3.3. Step 3
Following the feedback presentation, participants proceeded to 

the second round of the trust game, where they evaluated risks and 
made decisions. Self-reported risk perception and participants’ 
preference for option A or B would be collected the second time. It’s 
noteworthy that participants were consistently exposed to the same 
type of risk throughout both rounds of the experiment, with each 
round involving either natural or social risk.

2.1.4. Outcome variables
The study evaluated the impact of the interventions on two key 

outcomes: changes in self-reported risk perception and changes in 
adventure between the two rounds of the trust game. Adventure was 
measured on a 9-point scale, with a score of 1 indicating a complete 
preference for option A, 5 indicating neutrality, and 9 indicating a 
complete preference for option B. A higher score indicated a greater 

FIGURE 1

Task rules of trust game.

https://doi.org/10.3389/fpsyg.2023.1207453
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Zhu et al. 10.3389/fpsyg.2023.1207453

Frontiers in Psychology 05 frontiersin.org

degree of adventure. Risk perception was measured by participants’ 
estimates of the probability of outcome B1 (15, 15) if they chose option 
B, with values ranging from 0 to 1. Higher values reflected lower risk 
perception. Under positive conditions, change in adventure and risk 
perception were determined by subtracting the first-round score from 
the second round score, while under negative conditions, change in 
adventure and risk perception were determined by subtracting the 
second round score from the first-round score.

2.2. Results

The order whether “evaluation before decision” or “decision before 
evaluation” was found to have no significant impact on the outcomes 
of risk perception and adventure. As such, this factor was not 
considered in further analysis. Results from the first round of the 
game showed no significant difference in risk perception and 
adventure between the positive (Mrisk perception = 0.55 ± 0.27, Madventure = 
5.89 ± 2.69) and negative groups (Mrisk perception = 0.58 ± 0.24, Madventure 
= 5.87 ± 2.68), p > 0.05, indicating that the samples in both groups 
were comparable and unbiased in participant selection.

The degree of adventure was observed under both natural and 
social risk conditions in the first and second rounds of the game. The 
results were depicted in Figure 2. There was no significant difference 
in adventure between natural and social risk in the first round of the 
game, t (136) = −1.24, p > 0.05. In the second round of the game, there 
was no significant difference in adventure between natural and social 
risks, Mnatural risk = 5.98 ± 2.62, Msocial risk = 5.63 ± 2.62, t (136) = 0.79, 
p > 0.05. Among those who received positive information, there was 
also no significant difference in adventure between natural and social 
risks, Mnatural risk = 5.68 ± 2.75, Msocial risk = 6.77 ± 2.07, t (64) = −1.84, 
p > 0.05. However, for those who received negative information, there 
was a significant difference in adventure between natural and social 
risks, Mnatural risk = 6.26 ± 2.51, Msocial risk = 4.58 ± 2.66, t (70) = 2.76, 
p = 0.007.

Table 1 provided a summary of the change in adventure and risk 
perception on natural and social risks after experiential information 
was given.

In natural risk, no significant change of positive or negative 
feedback on risk perception or adventure was found, with adventure 

t (63) =1.80, p > 0.05 and risk perception t = −0.51, p > 0.05. However, 
under social risk, the change of positive and negative information on 
risk perception and adventure was significant. Negative information 
led to a greater reduction in adventure compared to the increase in 
adventure resulting from positive information, with adventure t (71) 
= −1.95, p = 0.050, and risk perception t (71) = −2.31, p = 0.024. Both 
Hypothesis 1 and Hypothesis 2 have been supported by the results.

The study findings showed that negative information had a more 
significant impact on change of risk perception and adventure in the 
context of social risks compared to natural risks, with adventure t (70) 
= −3.26, p = 0.002, risk perception t (70) = −2.00, p = 0.049. The 
results provide support for Hypothesis 5.

An intermediary effect analysis procedure was applied to 
investigate the role of risk perception change in the impact of 
information valence on risk-taking under social risk, using the 
Bootstrap method proposed by Preacher and Hayes (2004) and Hayes 
and Scharkow (2013) with a sample size of 5,000 and a 95% confidence 
interval. The results revealed a significant intermediary effect of risk 
perception change, with a size of 0.942, and a confidence interval that 
did not contain 0 (LLCI = 0.254, ULCI = 1.733). This suggests that 
changes in risk perception play a crucial role in mediating the 
influence of information valence on trust. The confirmation of 
Hypothesis 7 was observed under the experiential context condition.

3. Study 2: the impact of descriptive 
information on asymmetry

Study 2 examined the influence of descriptive information on 
decision making under different risk sources.

3.1. Pre-experiment

The same trust game task as in Study 1 was used in Study 2, but 
with a descriptive decision-making paradigm. Prior to making their 
decisions, participants were informed of the probability of Option B’s 
outcome in percentage form. Under the positive information 
condition, participants were informed that there was an 80% chance 
of receiving Outcome B1 (15, 15) if they chose Option B. Under the 

FIGURE 2

Degree of adventure under natural and social condition in first and second round.
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negative information condition, participants were informed that there 
was a 20% chance of receiving Outcome B1 (15, 15) if they chose 
Option B.

Prior to Study 2, a pre-experiment was conducted to validate the 
effectiveness of manipulating “positive information” and “negative 
information” on participants. The rationale behind this was that if 
participants’ initial assessment of the likelihood of obtaining a payoff 
of (15, 15) was below 20% or above 80%, the positive or negative 
information provided in Study 2 would have different interpretations. 
To ensure a more uniform understanding of the positive and negative 
information provided, and thereby reducing potential confounds that 
could arise from varying subjective probability estimations, 
we conducted a preliminary screening of participants.

During the pre-experiment, participants were randomly assigned 
to either the natural or social risk condition. They were first informed 
of the basic rules of the trust game and were asked to assess the 
probability of obtaining a payoff of (15, 15) if they chose option 
B. Only participants with a subjective probability estimation of 50% 
were selected to participate in the formal experiment.

According to the results, in the natural risk condition, 
approximately 63.6% of the participants perceived the subjective risk 
as 0.5, with a mean degree of adventure 5.92 ± 1.72. 18.2% participants 
perceived the risk to be higher than 0.5, while the remaining 18.2% 
believed it to be lower than 0.5. In the social risk condition, 26.6% of 
the participants perceived the risk as 0.5, with a mean degree of 
adventure 5.01 ± 1.58. Among the remaining participants, 10.9% 
believed that the likelihood of the other party selecting (15, 15) was 
higher than 50%, while 62.5% thought that the likelihood of the other 
party choosing (15, 15) was lower than 0.5. The final sample included 
77 participants in the natural risk condition and 71 participants in the 
social risk condition.

3.2. Formal experiment

3.2.1. Method

3.2.1.1. Participants
The study consisted of a sample of 148 Chinese college students 

(67 males and 81 females). The mean age was 20.70 (SD = 1.23) years, 
ranging from 18 to 22 years. The exclusion criteria are (1) students 
major in psychology or economics and (2) had participated in similar 
decision-making tasks or study. Participants were provided with a 
small gift as a token of appreciation upon completion of 
the experiment.

3.2.1.2. Design
The study employed a 2 (risk source: natural vs. social) × 2 

(information valence: positive vs. negative) between-subjects design 

to investigate the effect of descriptive information on risk perception 
and adventure. The information valence factor here were manipulated 
through the perceived likelihood of positive information in the risky 
option in Trust Game, with positive information an 80% chance of 
obtaining (15, 15) and negative information a 20% chance of obtaining 
(15, 15).

3.2.1.3. Procedures and materials
Study 2 utilized a one-shot trust game task that was similar to that 

of Study 1. The participants are clearly informed of the possible 
outcomes of choosing option A or option B. Before making their 
decisions, participants were provided with the probability information 
about the likelihood of obtaining a positive outcome (15, 15) if option 
B was chosen. Following the probability presentation, participants 
proceeded to the trust game, where they evaluated risks and made 
decisions. Half of the participants were required to make their decision 
before evaluating the risks, while the other half made their decision 
after completing the risk assessment process.

Natural-Positive Condition. The participants were informed, 
“There is an 80% possibility that you would draw the result of (15, 15) 
if you select choice B.” This condition was randomly allocated to 41 
participants in the natural risk condition experiment who assessed the 
outcome probability as 50% during the pre-experiment.

Natural-Negative Condition. The participants were informed, 
“There is an 20% possibility that you would draw the result of (15, 15) 
if you select choice B.” This condition was randomly allocated to 36 
participants in the natural risk condition experiment who assessed the 
outcome probability as 50% during the pre-experiment.

Social-Positive Condition. The participants were informed, 
“According to earlier study, there is an 80% chance that the other party 
will select (15, 15) if you select choice B.” This condition was randomly 
allocated to 38 participants in the social risk condition experiment 
who assessed the outcome probability as 50% during the 
pre-experiment.

Social-Negative Condition. The participants were informed, 
“According to earlier study, there is an 20% chance that the other party 
will select (15, 15) if you select choice B.” This condition was randomly 
allocated to 33 participants in the social risk condition experiment 
who assessed the outcome probability as 50% during the 
pre-experiment.

3.2.1.4. Outcome variables
Similar to Study 1, two outcomes were measured in Study 2: 

changes in self-reported risk perception and changes in adventure 
compared to pre-experiment. Adventure was evaluated on a 9-point 
scale, where 1 indicated a complete preference for option A, 5 
indicated neutrality, and 9 indicated a complete preference for option 
B. Higher scores indicated a greater degree of adventure. Risk 
perception was evaluated based on participants’ subjective probability 

TABLE 1 Impact of experiential information on natural and social risks.

Natural risk Social risk

Change in adventure Change in risk 
perception

Change in adventure Change in risk 
perception

Positive information 0.26 ± 0.96 −0.01 ± 0.09 0.40 ± 1.22 0.03 ± 0.07

Negative information −0.53 ± 2.25 0.02 ± 0.20 1.32 ± 2.53 0.11 ± 0.21
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estimation of outcome B1 (15, 15) if they chose option B, with values 
ranging from 0 to 1. A higher value indicated a lower risk perception. 
Participants were asked to assess their likelihood of obtaining a 
positive outcome in this specific round to distinguish risk perception 
from externally provided probabilities.

The change in adventure and risk perception was calculated by 
comparing the results from the pre-experiment and the formal 
experiment. The impact of descriptive information in the positive 
condition was determined by subtracting the degree of adventure in 
the pre-experiment from the formal experiment, while the change in 
risk perception was calculated by subtracting 0.5 from the risk 
perception value in the formal experiment. Similarly, the effect of 
descriptive information in negative condition was determined by 
subtracting the adventure degree in pre-experiment from the formal 
experiment, and the change in risk perception was calculated by 
subtracting the risk perception in the formal experiment by 0.5.

3.2.2. Results
Table 2 presents the results of the study regarding the influence of 

descriptive information on adventure and risk perception in the 
context of social and natural risks.

The change of adventure and change of risk perception were 
presented in Figures 3, 4.

In the context of social risks, the effect of information valence on 
adventure was not found to be significant, t (69) = −0.33, p > 0.05. This 
finding supports Hypothesis 3, which suggests that descriptive 
information has a symmetrical impact on social risks. However, there 
was a significant asymmetrical effect on risk perception, t (69) = 2.29, 
p = 0.024.

In the context of natural risk, the study found that descriptive 
information had a significant effect on both adventure and risk 
perception. The impact was asymmetrical, with negative information 
having a greater effect in decreasing adventure than positive 
information had in increasing it, t (75) = −3.09, p = 0.003. 
Furthermore, there was a significant change in risk perception, t (75) 
= 2.59, p = 0.011. These findings contradict Hypothesis 4, which 
proposed that the impact of descriptive information on natural risk 
would be symmetrical.

The influence of negative information on adventure differed 
significantly between natural and social risks, with natural risks 
showing a greater impact than social risks, which supports Hypothesis 
6, t (67) = 2.25, p = 0.028. This suggests that the asymmetry under 
descriptive information is greater in natural risk than in social risk. 
However, the study did not find any significant difference in the 
impact of positive information on adventure between natural and 
social risks.

The study employed the intermediary effect analysis procedure 
proposed by Zhao et al. (2010) and the Bootstrap method proposed 

by Preacher and Hayes (2004) and Hayes and Scharkow (2013) to 
examine the role of risk perception change as an intermediary variable 
in the relationship between information valence and risk-taking 
behavior. Results showed that, at a 95% confidence interval, the 
intermediary effect of the change in risk perception was significant 
(with an interval did not include 0, LLCI = −0.485, ULCI = −0.051), 
with a size of −0.211. Additionally, after controlling for the change in 
risk perception, the effect of information valence on the change in 
risk-taking remained significant, with an interval (LLCI = 0.403, ULCI 
= 1.517) that did not include 0. These results suggest that the change 
in risk perception plays a partial intermediary role in the impact of 
information valence on the change in risk-taking behavior. The results 
of the study provide evidence to support Hypothesis 7 in the context 
of descriptive information.

4. Discussion

Firstly, we conducted study on the trust asymmetry in natural and 
social risk contexts, it theoretically broadened the literature of trust 
asymmetry and innovated traditional research methods. Prior 
research primarily focused on investigating trust asymmetry in 
complex risk scenarios and treated risks as a singular construct 
(Slovic, 1993; O'Brien et al., 2021). However, this approach may not 
be sufficient in fully understanding the complexity and variability of 
risk decision in different contexts. From a practical standpoint, such 
research conclusions may have generalization limitations because they 
limit understanding of the complexity of risk and do not adequately 
explain the inconsistent results of studies of trust asymmetry in 
different contexts. In the current risk society, individual’s concerns 
about technological risks include the reliability of science and 
technology itself, as well as risks arising from people’ abuse and 
misuse. In our research, we specified the types of risk and compared 
natural risk to social risk, enriching the environment conditions for 
trust asymmetry research. The findings did unpack the difference 
between natural and social risk sources on trust asymmetrical, 
highlighting the study’s significant theoretical and practical value.

Second, trust issues often arise due to negative experiences, and 
efforts to restore trust may involve the disclosure of comprehensive 
safety and quality data. However, previous research has primarily 
focused on the impact of experiential information on trust. Our study 
supplements the consideration and emphasis on descriptive and 
experiential information, theoretically respond to the call for diverse 
information considerations, and greatly supplements the lack of 
application and promotion in this field in practice.

Third, the present study differs from previous research on trust 
asymmetry by employing a measurement of both trust behavior and 
risk perception as the dependent variable, rather than relying solely 
on self-reported measures of trust. This methodological approach 
contributes to the methodological diversity of the field and provides a 
more objective measure of trust behavior.

4.1. Descriptive versus experiential 
information on trust vulnerability

Cvetkovich and Winter (2004) conducted a study on the impact 
of information specificity on trust asymmetry and found that the 

TABLE 2 Individuals’ adventure and risk perception under four 
experimental conditions.

Adventure Risk perception

natural-positive condition 6.39 ± 0.17 0.77 ± 0.12

natural-negative condition 4.25 ± 1.73 0.32 ± 0.16

social-positive condition 5.74 ± 1.37 0.68 ± 0.15

social-negative condition 4.18 ± 1.21 0.40 ± 0.13
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asymmetry is less prominent for low specificity information, such as 
risk management policies, compared to high specificity information, 
such as specific events. However, it is important to note that the low 
specificity information used in their study was limited to risk 
managers’ policies, which pertain to intentions and processes, whereas 
specific events are actual outcomes that may impact trust through 
different dimensions. Additionally, low specificity information with 
high diagnostic value may have a broader scope than policies. 
Therefore, the generalizability of their results in terms of information 
specificity needs to be carefully considered. In this study, we introduce 
the concepts of descriptive and experiential information to further 
investigate the relationship between information type and 
trust asymmetry.

The results of the study indicate that the asymmetry of trust varies 
with the types of information. Trust is found to be more vulnerable 
under experiential information, where negative information has a 
greater impact on reducing trust compared to positive information 

increasing it. In contrast, trust is more resilient under descriptive 
information, where the impact of positive and negative information 
is similar.

We contend that the varying effects of trust asymmetries in 
descriptive versus experiential decision-making can be attributed to 
differences in processing and representation styles for each type of 
information. Experiential decision-making is characterized by 
implicit and emotional processing mechanisms, while descriptive 
decision-making relies on explicit and cognitive processing 
mechanisms (Chang et al., 2010). In situations where trust has been 
breached, the negative emotional impact of betrayal can result in 
mental losses that outweigh the impact of material losses. As the 
saying goes, “fool me once, shame on you; fool me twice, shame on 
me,” negative experiences have a more significant impact on social 
risk perception than positive experiences, leading to trust 
asymmetries. This psychological effect can significantly increase the 
costs associated with restoring trust, as even small negative 

FIGURE 3

Change of adventure under natural and social condition after receiving positive or negative information.

FIGURE 4

Change of risk perception under natural and social condition after receiving positive or negative information.
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encounters can significantly diminish trust levels. To rebuild trust, 
it is necessary to introduce positive experiences with enough 
intensity to offset the negative experiences and decrease the sense of 
risk. On the contrary, descriptive information provides a 
comprehensive and summary description of the probability of 
outcomes, with minimal influence from emotional biases during the 
processing stage. Consequently, positive and negative descriptive 
information offers similar diagnostic value and impact on social risk 
perception for individuals, leading to more symmetrical 
decision-making.

Under descriptive and experiential contexts, individuals both 
exhibit different patterns under natural risks compared to social risks. 
Empirical evidence suggests that positive and negative experiential 
information make symmetrical impacts on natural risk perception. 
This may be  attributed to the notion that a singular feedback is 
insufficient to significantly impact individuals’ natural risk perception, 
thus resulting in similar effects for positive and negative information. 
However, regarding descriptive information, it has been observed that 
negative information has a more substantial impact on adventure than 
positive information, which is inconsistent with our hypothesis. 
We suggest the need of considering the absolute value of adventure, 
rather than just the relative values that can change after receiving a 
message. While positive descriptive information has a limited effect 
on enhancing natural risk-taking, the highest absolute value of risk-
taking behavior was observed under the “natural risk-positive 
information” condition among the four experimental treatments in 
Study 2. This may suggest that the effect of increased descriptive 
information on adventure follows a diminishing slope, where the 
impact of positive information diminishes as the level of adventure 
reaches a certain threshold. Further investigation is necessary to 
confirm this hypothesis.

4.2. Comparison of asymmetry between 
natural and social risks

The study also investigates trust as a kind of social risks. 
Specifically, the study aims to determine whether negative information 
has a greater impact on social risks compared to natural risks under 
same conditions. The results of the study suggest that negative 
descriptive information has a more significant impact on natural risks, 
whereas negative experiential information has a greater impact on 
social risks.

The influence of negative descriptive information is greater on 
decision making related to natural risks as compared to social risks. 
In other words, social risky decision making seems to be  more 
resistant to negative descriptive information. This phenomenon may 
be attributed to the lower diagnostic value of descriptive information 
for social risks in comparison to natural risks. People tend to establish 
a stable sense of trustworthiness based on their prior experiences, 
which serves as a crucial reference point for their decision-making. 
Thus, the perception of social risk is influenced by both past 
experiences and external descriptive information (Bellucci and Park, 
2020). Conversely, individuals tend to view natural risk as a random 
event, with the magnitude of risk perception being anchored by 
descriptive information.

Social risk is more responsive to negative information compared 
to natural risk when individuals are making decisions based on 

experience. This is due to the psychological losses that result from 
experiences of betrayal in social risk scenarios. Even a small amount 
of negative information can significantly impact risk perception in 
social risk context. In contrast, a few experiences are typically not 
sufficient to significantly alter individuals’ perceptions of natural 
risks, which are often perceived as independent and characterized by 
fixed probabilities. Studies on recency effects, including positive 
effects like the “hot hand” phenomenon and negative effects like the 
“gambler’s fallacy,” suggest that sustained and consistent results are 
necessary to elicit cognitive biases (Tversky and Kahneman, 1981; 
Clotfelter and Cook, 1993). Nonetheless, it remains unclear whether 
the impact of experiential information on asymmetry changes with 
an increase in feedback information to a certain threshold, as 
demonstrated in many studies exploring descriptive-experiential 
disparities (Harman et al., 2019). Further research is necessary to 
investigate this phenomenon.

4.3. Potential neural mechanisms

While this study did not directly examine neural mechanisms, 
we  draw upon previous research investigating the physiological 
underpinnings of natural and social risks to explore potential neural 
mechanisms associated with trust asymmetry in descriptive and 
experiential decision-making.

Currently, there is a dearth of neurophysiological studies 
specifically investigating the neural underpinnings of trust 
asymmetry. However, research in the neural mechanisms of betrayal 
aversion offers valuable insights in this regard. Research suggests that 
increased activation in the insula is a crucial neural factor associated 
with betrayal aversion, and the negative emotions related to betrayal 
or unfair treatment, rather than risk aversion, conveyed by the insula, 
are the source of behavioral disparities between natural and social 
risk decisions (Aimone et al., 2014).

While the insula has been implicated in processing various forms 
of risk and uncertainty, including natural and social risks (Elliott 
et al., 2000; Paulus et al., 2003; King-Casas et al., 2008), its activation 
is particularly pronounced when making decisions entailing potential 
betrayal compared to natural risk, leading to a reduced inclination 
for beneficial social interactions (Aimone et al., 2014). Other studies 
also support the role of the insula in (dis) trust. The insula shows 
increased activation as the level of distrust increases (Winston et al., 
2002; Kragel et  al., 2015), encounters with betrayal elicit greater 
activation in the left anterior insula (van den Bos et  al., 2011), 
individuals with insula damage tend to exhibit more trusting behavior 
(Belfi et al., 2015), and the right anterior insula plays a critical role in 
distinguishing “us” from “them” (Lau et al., 2020). These findings 
collectively suggest that the insula may serve as a crucial 
neurophysiological foundation for understanding trust 
asymmetry phenomena.

The ventromedial prefrontal cortex (vmPFC) may also play a 
crucial role in trust asymmetry. The vmPFC exhibits a close 
association with trust levels, as evidenced by a positive correlation 
between individuals’ trust tendencies and gray matter volume within 
the vmPFC region (Haas et al., 2015). Additionally, individuals with 
vmPFC damage demonstrate an inability to adjust their behavior 
based on interactive feedback (Moretto et  al., 2013), suggesting a 
potential absence of trust asymmetry. Thus, it can be inferred that 
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vmPFC activation may constitute one of the neural mechanisms 
underlying trust asymmetry. Moreover, the vmPFC may be related to 
the descriptive-experiential gap in trust asymmetry according to the 
current findings. It is important to note that the influence of the 
vmPFC may be confined to experiential decision-making rather than 
affecting descriptive decision-making. FitzGerald and colleagues 
found significantly lower vmPFC activity in descriptive decision-
making compared to experiential decision-making (FitzGerald et al., 
2010). Similarly, in a study employing the Iowa gambling task (IGT), 
Fellows and Farah observed that individuals with damage to the 
vmPFC demonstrated deficits in experiential learning, as opposed to 
the conventional phenomenon of loss aversion (Fellows and Farah, 
2003). Higher vmPFC activation in experiential decision-making and 
decreased activation in descriptive decision-making, these 
neuroscience-related findings align with the descriptive-experiential 
gap in trust asymmetry within this study. Moreover, researchers have 
found that the ventrolateral prefrontal cortex (vlPFC) maintains 
choices linked to reliable prior beliefs when prior information is 
present in descriptive decision-making scenarios (Fouragnan et al., 
2013), indirectly supporting the resilience of trust in descriptive 
decision-making.

The insula and vmPFC are important neural mechanisms that 
could be key areas of focus in future research on trust asymmetry. 
Additionally, several neurochemical factors associated with trust and 
decision-making, such as oxytocin (Kosfeld et al., 2005), testosterone 
(Boksem et al., 2013), the noradrenergic system (Rogers et al., 2004), 
and blood glucose (Wang, 2018), may also play significant roles in 
trust asymmetry and warrant further investigation. In the current 
study, trust asymmetry was not observed within the context of 
descriptive decision-making. It is hypothesized that this absence of 
asymmetry may be attributed to individuals relying on their own past 
experiences in similar situations when assessing trustworthiness. To 
support this hypothesis, future investigations could examine the 
activation patterns of brain regions associated with contextual 
memory processing, such as the hippocampus and parahippocampal 
gyrus, in relation to descriptive decision-making involving both 
natural and social risks.

5. Limitations

One important limitation of this study is the potential lack of 
generalizability of the experimental tasks and scenarios employed. It 
is crucial to admit that trust vulnerability is a context-specific 
phenomenon. However, the study only examined decision-making 
asymmetry in gain scenarios, whereas prospect theory suggests that 
individuals exhibit distinct decision-making preferences when dealing 
with gains versus losses.

Moreover, the study assessed the impact of experiential 
information on trust asymmetry using a two-round game task that 
provided the outcome of a single decision, resulting in a less 
immersive information environment than continuous stochastic 
decision-making. In reality, individuals often rely on the 
accumulation of experiences from multiple exploratory decisions. 
Researchers have uncovered variations in individuals’ decision-
making behavior between long-term and short-term interactions. 
Notably, long-term decision-making involving natural risks exhibits 
some subtle dynamic interactions (Lebiere et  al., 2007), and risk 

aversion biases can be  mitigated through ample sampling. 
Additionally, as the level of information increases, there is a 
corresponding rise in individual cooperation and mutual cooperation 
(Martin et al., 2014), suggesting that long-term trust interactions may 
surmount short-term optimization challenges in social interactions, 
ultimately diminishing trust asymmetry. Consequently, future 
investigations should expand the available dataset within multi-
round game scenarios and develop mathematical or computational 
models to provide a comprehensive understanding of the asymmetry 
issues surrounding natural and social risks across diverse 
interaction contexts.

A related limitation of this study is its exclusive reliance on a trust 
game with monetary incentives as the primary decision-making focus. 
The effects of smaller monetary incentives on individuals’ arousal 
levels and subsequent decision-making behaviors may diverge from 
those related to safety and health concerns. Therefore, the 
generalizability of the findings to other contexts and domains beyond 
monetary incentives, such as safety and health concerns, requires 
further investigation to ensure ecological validity.

Furthermore, this study is traditional behavioral research that 
employs relatively small-scale interpretable models containing only a 
few explanatory variables. However, it is important to note that this 
approach may be  limited by the “flatland fallacy,” which restricts 
scientists’ capacity to build and communicate useful models of human 
psychology (Jolly and Chang, 2019). In future research, it is essential 
to investigate the damage and restoration processes of trust from a 
high-dimensional perspective, such as Intuitive Mental Model 
(Suomala and Kauttonen, 2022).

An additional limitation of the study was that it posited a crucial 
role for emotions in the implicit information processing elicited by 
experiential information. However, the study did not thoroughly 
examine the impact of different emotional states on risk perception 
and decision-making asymmetry. Moreover, the role of “value,” 
another crucial variable that can influence risk decision-making, 
remained unexplored in this study. Further research is necessary to 
investigate these issues in greater depth.

The study was also limited by its scope of application. The research 
focused solely on the impact of descriptive and experiential 
information on trust vulnerability. In real-life situations, information 
scenarios often involve a combination of different types of information. 
Further investigation is necessary to determine whether and how 
positive descriptive information repairs trust after negative 
experiential information damages it.

6. Conclusion

This study investigated trust asymmetry from two distinct 
perspectives: the asymmetry of trust damage and enhancement 
in response to positive and negative information, and the 
asymmetry of the negative impact of negative information on 
natural and social risks. When exposed to experiential 
information, trust was found to be more susceptible to negative 
information compared to positive information, resulting in a 
higher level of vulnerability. Conversely, when exposed to 
descriptive information, trust was relatively symmetry and 
showing less susceptibility to negative information compared to 
natural risks, leading to a higher degree of resilience. The study 
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suggests that trust asymmetry and repair must be tailored to the 
specific situation. Additional research is required to further 
investigate these findings.
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