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Abstract 
Based on the construal level theory, this paper investigates the influence of 
different dimensions of psychological distance on the ambiguity decision 
making. Based on the four dimensions of psychological distance, this paper 
uses single factor within-subjects experiment design and randomly assigns 
subjects into each dimension to participate in the experimental manipulation 
so as to test whether different psychological distance dimensions have an in-
fluence on the ambiguity decision making. The results show that, under the 
conditions of time distance, space distance, social distance and probability, the 
closer the psychological distance is to decision making, the lower the con-
strual level for the decision event or the object, thereby more inclined to am-
biguity avoidance. Thus, the closer the psychological distance of decision 
event is, the higher degree of the individual’s ambiguity avoidance. 
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1. Introduction 

We all have to face all kinds of decision-making situations in our daily life. In 
some decision situations, the probability of the occurrence of a specific event is 
known, such as throwing a sieve or tossing a coin, and the decision made in the 
case is actually a kind of risk type decision. In contrast, the probability of the 
occurrence of a specific event in some decision-making situations is uncertain, 
such as investment decision, choice of medical plan and so on. This kind of de-
cision-making in the situation is called ambiguity decision in which the proba-
bility of the event occurrence is partly uncertain or completely uncertain. 
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Ellsberg (1961), via bottle-choosing task, found that when people face both risk 
type options and ambiguity options, they are more likely to choose the risk type 
options; this phenomenon is called ambiguity avoidance. The researchers also 
found ambiguity avoidance phenomena are frequently shown in the context of 
insurance decisions and medical decisions (Camerer, Colin, Weber, & Martin, 
1991; Fox & Weber, 2002). However, some researches showed that people are 
not always averse to ambiguity in ambiguity decision-making, their degree of 
ambiguity avoidance will be affected by other factors such as capacity, gender, 
profit and loss framework, which may lead to the weakening of ambiguity 
avoidance, and even lead to ambiguity preference inversion, i.e. ambiguity seek-
ing. Heath and Tversky (1991) believed that the degree of ambiguity avoidance is 
affected by the size of the capacity: if people feel capable or have sufficient 
knowledge of uncertain sources, the ambiguity avoidance phenomenon will be 
weaken. Pulford (2009) found that the optimistic personality trait could regulate 
the ambiguity aversion effect in subjects, and subjects with optimism in the deci-
sion-making prospect are apt to seek ambiguity. In addition, researchers have 
found that people like to evade the ambiguity in the profit framework, but like to 
seek ambiguity in the loss framework (Osmont, Cassotti, Agogué, Houdé, & 
Moutier, 2015).  

Most of these factors are discussed from the point of view of decision makers 
or decision-making tasks, and the factors that affect decision making are influ-
enced by different perceptions of psychological distance in decision situations 
besides decision makers or decision-making tasks. More specifically, they can be 
divided into making decisions for themselves and for strangers, making deci-
sions for the present and for the future, for the event with a very large probabili-
ty of occurrence and for the event with a small probability of occurrence, for the 
event with a short space distance and the event with a long space distance. In 
these decision-making situations, individuals will perceive the distances diffe-
rently based on the self-others, present-future, large probability - small proba-
bility, and short space distance-long space distance, such distance perceived by 
the reference point of self-immediate experience are actually the psychological 
distance (Trope & Liberman, 2010). In the past, the influence of psychological 
distance on decision making was mainly focused on the fields of risk type deci-
sion, ethical decision and so on (Gong, Iliev, & Sachdeva, 2012, Chen & He, 
2014), and few studies were carried out to explore the influence of psychologi-
cal distance on ambiguity decision making. Therefore, the application of psy-
chological distance in ambiguity decision making field is a research direction 
that can be fully expanded. 

Psychological distance refers to self-orientation, the distance between the time 
and space, the closeness between the social individuals and the probability of 
occurrence. It includes four dimensions: time distance, space distance, social 
distance and probability, in which the time distance is based on “the moment” as 
the starting point, about the perception of the temporal distance from the event 
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occurrence; the space distance is based on “this place” as the starting point for 
the perception of the spatial distance from the event occurrence; the social dis-
tance is based on the “self” as the starting point for the perception of the distance 
between others and the self; the probability distance is based on the “reality” as 
the starting point for the perception of the likelihood of event occurrence (To-
dorov, Goren, & Trope, 2007; Trope & Liberman, 2010). Construal level theory 
believes that (Trope & Liberman, 2010), the psychological distance will affect the 
individual’s representation of the event, the closer the psychological distance is, 
the lower the level of construal, and individuals will take concrete, complex and 
situational representation ways; the farther the psychological distance is, the 
higher the level of construal, and the individual will take abstract, simple and 
de-situational representation ways. The size of the psychological distance causes 
different construals of decision-making tasks, thereby affecting the individual 
preference. When individuals are in decision-making, the weight of the value 
associated with the low construal level will decrease with the increase of psycho-
logical distance, and the weight of the value associated with the high construal 
level will increase with the increase of psychological distance. Liu and Onculer 
(2017), from the perspective of time distance dimension and the probability di-
mension of psychological distance, found that psychological distance has a sig-
nificant impact on ambiguity avoidance. As time distance increases or the prob-
ability becomes lower, individual’s ambiguity avoidance degree decreases and is 
more inclined to ambiguity neutralization or ambiguity seeking. What about the 
influence of other dimensions of psychological distance on ambiguity decision? 
The construal level theory holds that the same mechanism exists in all categories 
of psychological distance, and there is a same self-centered reference point in 
different psychological distance dimensions, which is similar for the representa-
tion of decision tasks. Therefore, we think that the influence of different dimen-
sions of psychological distance on ambiguity decision may be similar, that is, 
under the different dimensions of psychological distance, individuals may be 
more inclined to ambiguity avoidance when they perceive that the psychological 
distance is closer. 

In conclusion, this study attempts to explore the influence of the psychological 
distance on the ambiguity decision by a series of situational experiments from 
the dimensions of time distance, space distance, social distance and probability, 
and makes the following hypotheses:  

H1: Compared with the longer time distance, the individual is more inclined 
to ambiguity avoidance when the time distance is shorter; 

H2: Compared with the farther space distance, the individual is more inclined 
to ambiguity avoidance when the space distance is nearer; 

H3: Compared with making decision for strangers, the individual is more in-
clined to ambiguity avoidance when making decision for herself/himself; 

H4: Compared with the lower probability level, the individual is more inclined 
to ambiguity avoidance under the higher probability level. 
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2. Methods 
2.1. Subjects and Experimental Design  

A total of 162 college students or graduate students from Guangzhou partici-
pated in this experiment. Excluding the data in which only choice 1 or 7 was 
chosen due to mistakes in comprehension and data that include question omis-
sions. A total of 145 valid questionnaires were collected, including 69 males and 
76 females. The average age is 21.31 years old (SD = 2.23). 

2.2. Experimental Materials  

The materials of this ambiguity decision-making experiment were derived from 
Ellsberg’s classic bottle-choosing task: In a lottery game, there are two opaque 
bottles marked as A and B, containing two different colors of balls (red and 
blue). There are 100 balls in bottle A: 50 blue balls and 50 red balls. While there 
are also 100 balls in bottle B: the number of blue ball is within 40 - 60, the num-
ber of red balls is within 60 - 40 (the proportions of red and blue balls are ran-
domly allocated by computer). The subjects need to choose a bottle to pick a 
ball, if the blue ball is got, he/she will receive 500 yuan of cash reward. Other-
wise, there is no reward. The choosing preferences are expressed by a 7-point 
scale, in which “1” represents the risk option, “7” represents the ambiguity op-
tion, and “4” represents the middle item. The time distance dimension requires 
the subjects to pick the ball from a bottle under the condition of obtaining the 
experimental reward 1 day (near future) or 3 months (far future) after the test; 
the space distance dimension requires the subjects to pick the ball from a bottle 
under the condition of participating in this lottery game in Guangzhou (nearer 
distance) or in New York (farther distance); the social distance dimension re-
quires the subjects to pick the ball from a bottle under the condition of making 
decisions for themselves (shorter distance) or for strangers (longer distance); the 
probability dimension requires the subjects to pick the ball from a bottle under 
the condition of obtaining the experimental reward under a 99% chance (shorter 
distance) or under a 1% chance (longer distance). 

2.3. Experimental Design and Procedures  

First of all, the different dimensions of psychological distance were subject to a 
manipulation test, the psychological distance size perceived on dimensions of 
the time distance, space distance, social distance and probability was scored via a 
7-point scale: “1” represents very close, “7” represents very far, “4” represents the 
median degree, and then the subjects were asked to fill out the choosing prefe-
rence scale under different psychological distance dimensions. The different di-
mensions of psychological distance were subject to within-subjects design. 

3. Results 
3.1. Manipulation Test of Psychological Distance  

A test was performed on the validity of manipulating the time distance, space 
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distance, social distance and probability, the paired sample T test showed that 
there are significant differences in the selection results of time distance (Mnear 

(SD) = 2.44 (1.40), Mfar (SD) = 5.74 (1.71), t(33) = −7.90, p < .01), space distance 
(Mnear (SD) = 2.03 (1.37), Mfar (SD) = 5.15 (1.63), t(39) = −8.17, p < .01), social dis-
tance (Mnear (SD) = 3.09 (1.22), Mfar (SD) = 5.71 (1.06), t(33) = −8.28, p < .01) and 
probability (Mnear (SD) = 2.78 (1.44), Mfar (SD) = 4.68 (1.67), t(36) = −4.94, p 
< .01), which indicates that the manipulation of psychological distance is effec-
tive. 

3.2. Ambiguity Avoidance Preference  

A total of 145 copies of valid data were collected and the data were analyzed via 
SPSS21.0, and the results were shown in Table 1. It can be seen that, in four 
kinds of psychological distance dimensions, the low level of construal and the 
high level of construal both showed a significant difference in the ambiguity 
avoidance degree. Under the time distance dimension, the degree of ambiguity 
avoidance of the subjects in the short time distance is significantly higher than 
the long time distance (t(33) = 2.97, p < .05). Under the spatial distance dimen-
sion, the degree of ambiguity avoidance of the subjects in the short space dis-
tance is significantly higher than the long space distance (t(39) = 2.26, p < .05). 
Under the social distance dimension, the degree of ambiguity avoidance of the 
subjects self-decision making is significantly higher than that making decisions 
for others (t(33) = 2.54, p < .05). Under the probability dimension, the degree of 
ambiguity avoidance of the subjects in the high probability is significantly higher 
than those in low probability (t(36) = 3.81, p < .01). And the hypotheses 1, 2, 3 
and 4 have all been confirmed, thus proving that the closer the psychological 
distance is, the higher the degree of ambiguity avoidance of the subjects. 

4. Discussion 

Through situational questionnaire experiments, this study explored the influence 
of psychological distance on ambiguity decision making from the dimensions of  
 
Table 1. The results of t-test on ambiguity avoidance tendency under different 
psychological distance dimensions. 

Psychic distance Variables N M SD t 

Time distance 
Short time distance 34 2.97 1.60 2.97* 

Long time distance 34 4.38 1.78  

Space distance 
Short space distance 40 3.43 1.55 2.26* 

Long space distance 40 4.30 1.45  

Social distance 
Self-decision making 34 2.76 1.72 2.54* 

Making decisions for others 34 3.91 1.60  

Probability 
High probability 37 2.95 1.58 3.81** 

Low probability 37 4.62 1.64  

Note: * indicates p < .05, ** indicates p < .01. 
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time distance, space distance, social distance and probability. The results showed 
that psychological distance had a significant effect on ambiguity decision mak-
ing, and the degree of ambiguity avoidance increases when psychological dis-
tance gets closer. The causes of this phenomenon can be analyzed from the an-
gles of emotion and cognition.  

Previous studies have shown that (Rubaltelli, Rumiati, & Slovic, 2010), ambi-
guity avoidance depends on individual emotional experience: negative emotions 
led to individual’s ambiguity avoidance, and positive emotions led to individu-
al’s ambiguity seeking. Pulford (2009) found that optimistic personality trait 
could regulate the ambiguity aversion effect of the subjects, and individual with 
a higher level of optimism tends to seek ambiguity. Cen (2016) analyzed the 
psychological distance from the angles of event probability, time distance and 
space distance, and found that different psychological distances could cause two 
kinds of psychological representations with different construal levels, and thus 
showing different optimistic deviation effects. More positive deviations could be 
caused by far psychological distance, while minor positive deviations could be 
caused by near psychological distance. In addition, Liu and Onculer (2017) con-
sidered that far psychological distance, compared to near psychological distance, 
could reduce the negative emotional experience of individual and reduce the 
tendency of ambiguity avoidance. When individuals are confronted with events 
that have a long psychological distance, the formation of the high construal level 
could make them focus on the core characteristics of events and reduce their 
concern for emotional response, and the high construal level could reduce the 
focus on the emotional goals of decision-making, thus weakening the intensity 
of the potential negative emotional response and leading to a lower level of am-
biguity aversion. Therefore, in the face of probability-determined and probabili-
ty-ambiguity options, they are more likely to choose ambiguity options with un-
certain probabilities. On the contrary, the low level of construal formed by the 
short psychological distance makes the individuals more concerned with the 
specific information and emotional goals, thus increasing the collection of in-
formation related to decision making and strengthening the role of deci-
sion-making emotional goals. Therefore, the ambiguity aversion degree is en-
hanced, and individuals were more inclined to ambiguity avoidance.  

Furthermore, preceding experimental studies showed that (Liberman & 
Trope, 1998; Todorov et al., 2007), in each decision-making situation, subjects 
are confronted with the feasibility and desirability of different behavioral out-
comes. The desirability refers to the valence of the result state of a certain beha-
vior, and the feasibility refers to the easy or difficult degree of the process to 
achieve the result state. When the psychological distance is nearer, the individual 
forms a lower level of construal, and the attractiveness of the feasibility increas-
es. When the psychological distance is farther, the individual forms a higher lev-
el of construal, and the attractiveness of the desirability is stronger. In ambiguity 
decision making, the feasibility of the risk option is higher than the ambiguity 
option because the probability of the lower limit of the ambiguity option is lower 
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than the probability of the risk option and the attractiveness of options is de-
rived from the aspect of feasibility, then the subjects are more inclined to choose 
the ambiguity option. The desirability of the risk option is higher than the am-
biguity option because the attractiveness of options is derived from the aspect of 
desirability, the subjects are more inclined to choose the ambiguity option with 
higher desirability. In ambiguity decision making, when the psychological dis-
tance is longer, the construal level is higher and the desirability of options is 
more attractive, then the subjects are more inclined to choose the ambiguity op-
tion with higher desirability.  

This study found that, no matter under which dimension of psychological 
distance, the influence of psychological distance on the ambiguity decision 
making possesses a similarity, which is consistent with the study results of Chen 
and He (2014). Chen and He (2014) thought that psychological distance can in-
fluence the decision selection by influencing the representation pattern of deci-
sion options (high or low construal level) and the weight distribution (weighted 
mode) of different option features. Because of the homogeneity among different 
types of psychological distances, they all have similar effects on the representa-
tion and weighting modes in the decision-making process, thereby creating sim-
ilar influences on decision selection. In addition, Kim, Zhang, and Li (2008) also 
found that time distance and social distance have similar effects on consumer 
product evaluation and decision making. By investigating the similarity among 
the effects of time distance, space distance, social distance and probability on the 
ambiguity decision making, the paper further proves the equivalence among the 
effects of different dimensions of psychological distances on decision making. 

5. Conclusion and Prospect 

This study extends previous researches on the influence of psychological dis-
tance on ambiguity avoidance. Conclusions are drawn as follows: 1) There is a 
similarity among the effects of different dimensions of psychological distances 
on ambiguity decision making, and such dimensions include time distance, so-
cial distance, probability and spatial distance. 2) The closer the psychological 
distance is in decision-making, the lower the level of construal for decision 
events or objects, thereby bringing a bias towards ambiguity avoidance in the 
decision-making. However, this study only explored the influence of psycholog-
ical distance on ambiguity avoidance in the context of gain. In our daily life, we 
should not only face the situation of gain, but also face the situation of loss. 
Therefore, future research should combine the gain and loss situation to explore 
the influence of psychological distance on ambiguity avoidance. 
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