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Abstract

Intertemporal choice refers to people’s weighing the costs and benefits at dif-
ferent time points, and then making choices. Because outcomes in such deci-
sions are separated by time, the perception of time should play an important
role. Based on previous studies, this paper introduces the influence of time
perception differences caused by different time representations, different re-
sults and individual differences on intertemporal preference, and explains the
causes by perceived-time-based model. In addition, it also introduces the in-
fluence of time frame effect, reward and punishment effect, money manage-
ment guidance, emotion, attention, memory and other cognitive mechanisms
on time perception to help people make more rational decisions in the field of
Intertemporal choice. In the future, the research direction can be explored
from other dimensions of time perception to explore the impact of intertem-
poral preference and its physiological mechanism.
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1. Introduction

Intertemporal choice refers to people’s weighing the costs and benefits at differ-
ent time points, and then making judgments and choices (Frederick, Loewens-
tein, & O’Donoghue, 2002). For example, would you like to get 15 yuan today or
20 yuan a month later? Do you usually save or squander money? Do you choose
to quit smoking or ignore your health, just want to be happy? Do you hire an
experienced employee who can start work immediately, or a talented but inexpe-

rienced graduate who needs training? Is it at the expense of resources and envi-
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ronment to develop economy rapidly or to stick to green economy but grow
slowly? This kind of choice involves not only the diet and specific economic be-
havior in the daily life, but also the sustainable development of countries and the
formulation of public policies for international organizations to deal with global
issues. Therefore, intertemporal choice has been one of the research hotspots in
behavioral decision-making and related fields for nearly two decades.

However, most of these studies study the change of subjective value with time
from the perspective of value, and ignore the effect of delay time perception on
subjective value. Since intertemporal choice is a decision made by considering
the two dimensions of time and value, the influence of people’s subjective time
cognition on intertemporal choice cannot be ignored. Since Takahashi, onono
and Radford (2008) found that the relationship between subjective time and ob-
jective time is logarithmic function, consumers map objective future time onto
subjective perceptions of time is an important driver of intertemporal prefe-
rences. Some scholars began to turn their interest to a series of effects on inter-
temporal choice in the process of human’s subjective time perception. Many
studies have proved that time perception is an important variable that affects in-
tertemporal preferences.

At present, there is no systematic induction and summary of this research.
Based on this, this paper reviews the previous research, summarizes the influ-
ence of time perception on intertemporal preferences, explores the interpreta-
tion mechanism of the influence of time perception on intertemporal prefe-
rences, and on this basis, discusses the current application of time perception in
the field of intertemporal choice and the direction worthy of attention in future

research.

2. The Influence of Time Perception on Intertemporal
Preference

Based on previous studies, we will introduce the influence of time perception
differences caused by different time representations, different results and indi-
vidual differences on intertemporal preference. From the perspective of time re-
presentation, we will introduce “date/delay effect”, “time unpacking effect”, “de-
lay/speedup effect”, we will also propose “magnitude effect”, “sign effect” from
the perspective of results and the influence of individual differences on inter-

temporal preference from the perspective of age and personality traits.

2.1. The Influence of Different Time Framing on Intertemporal
Preference

Different framing of the same time will have a significant impact on the prefe-
rence of intertemporal choice, which shows that the discount rate of decision
makers will change. According to the research background of time framing, scho-
lars put forward “date/delay effect”, “time unpacking effect”, “delay/speedup ef-
fect”. Although the effect is different, in essence, it is the way of time framing

that leads to the difference of time perception of decision-makers and affects the
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preference of intertemporal choice.

First of all, the different framing of time units will lead to different perception
of time and affect the preference of intertemporal choice. Some scholars have
proposed date/delay effect (Read, Frederick, orsel, & Rahman, 2005; Leboeuf,
2006; DeHart & Odum, 2015). They pointed out that if the delay in (benefit) re-
sults (e.g. after six months) was expressed by date (October 17), the discount rate
would be greatly reduced. For example, someone has no obvious preference for
“get 1000 yuan today” or “get 1500 yuan after 6 months”, but she would prefer
“get 1500 yuan on October 17” rather than “get 1000 yuan today”. Leboeuf
(2006) reached the same conclusion in the experiment. When the time is de-
scribed by delay rather than by date, the discount rate increases. The main per-
formance of the subjects is that they need to compensate more money when the
income is delayed or wait half of the time to get the income, and only a few of
them are willing to make long-term investment. The researchers speculate that
the representation of time range leads the subjects’ attention to the length of
time interval, while the representation of date leads the subjects’ attention to the
time nodes or results. The time length described by date seems shorter than that
described by delay in subjective time perception of consumers. Zauberman, Kim,
malkoc and Bettman (2009) proved the above viewpoint by experiments. In the
experiment, 180 mm line segments were provided. Half of the subjects estimated
the time length of this Monday and next Monday and expressed the perceived
subjective time length by line length. The other half estimated the time length
from October 24 to November 1 and expressed the perceived subjective time
length by line length The results showed that the duration of subjective percep-
tion (M = 38.79 mm) in the condition of date representation was significantly
shorter than that in the condition of delay representation (M = 65.36mm, fz¢) =
3.09, P<0.01).

Secondly, the expression of time integration or decomposition will also affect
the time perception. Liu and Sun (2016) put forward the time unpacking effect,
believing that time can be manipulated to affect people’s time perception by di-
rectly describing the time period. For example, the undivided group is described
as from the first week to the third week, while the decomposed group is de-
scribed as after this week, next week and next week. The research discusses the
individual’s preference of intertemporal choice under the different time back-
ground, and believes that the decomposition description of time period can
lengthen people’s time perception. Compared with the time integration condi-
tion, the subjects under the decomposition condition judge that the time to
complete a task is more sufficient, that is, the time perception is longer. Decom-
position manipulation lengthen people’s subjective perception of time range in
larger & later options and prefers smaller & sooner options.

Finally, in addition to the above different descriptions of time, the different
description of the direction of time will also affect people’s subjective time per-
ception, which is mainly manifested in the delay/speedup effect, that is, the dis-
count rate of delay benefit is larger than that of advance benefit (Loewenstein,
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1988). For example, in the case of delay, assume that someone will get 100 yuan
in 7 days. Now she has two options: get 100 yuan in 7 days (smaller & sooner
option) and get 150 yuan in 14 days (larger & later option). Under the condition
of advance, she will get 150 yuan in 14 days, and now she faces two options: “get
150 yuan in 14 days” (larger & later option), or “get 100 yuan in 7 days” (smaller
& sooner option). If she has no obvious preference for SS option and LL option
under delay condition, she will prefer LL option under advance condition. When
explaining this phenomenon, some scholars think that for the same objective
time length, people’s perception of waiting time is different under delay condi-
tion and advance condition. Their time perception of early acquisition is shorter
than that of delayed acquisition, and there is a “delay-advance” framework effect
(Li et al., 2014). That is to say, under the condition of advance, people have a
shorter sense of 7-day time and a lower discount rate, so they are more inclined

to choose the LL option.

2.2. The Influence of Different Time’s Results on Intertemporal
Preference

According to Thaler and Shefrin (1981), it is found that the the reward result is
smaller, the the discount rate is higher, and this phenomenon is summed up as
the magnitude effect. For example, someone has no obvious preference for the
two options of “get 20,000 yuan in one month” and “get 35,000 yuan in three
months”, but if you reduce the results of these two options by 100 times, she will
prefer “get 200 yuan in one month” rather than “get 350 yuan in three months”.
After that, some scholars use subjective time perception to explain the anomaly,
and study the relationship between the amount of the results and the perceived
time length. The results show that participants’ perception of time duration is
affected by the amount of the results, and the large amount of the results leads to
a shorter perception of objective time than the small reward result (Wang,
Wang, & Keller, 2015). Previous literature has shown that time perception is a
process that can be influenced by attention (Brown, 1985). A large number of
results may attract more consumers’ attention, resulting in a shorter subjective
perception of the objective time length. In addition, the numerical comparison
between the amount result and the objective time length may also be one of the
reasons for the shortening of people’s subjective perception time. The unit do-
minant model believes that the decision makers will compare the difference be-
tween the result dimension and the time dimension. If the difference in money
(benefit) is greater than the time dimension, the decision makers will only make
decisions on the result dimension, ignoring the time dimension so that the time
distance of subjective perception is shorter, and then the option with larger re-
sults is selected; on the contrary, if the difference of time is greater than the dif-
ference of money, the decision-maker will only make decisions on the time di-
mension, focusing on the time dimension so that the time distance of subjective
perception is longer, and then the option with earlier results is selected (Jiang et
al., 2016).
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Secondly, the valence of the decision result of gain or loss will also cause the
time perception difference of decision makers. Thaler and Shefrin (1981) found
that under the condition of loss, the discount rate is smaller than that under the
condition of gain, which means sign effect. For example, if someone has no ob-
vious preference for the options of “get 100 yuan after today” and “get 150 yuan
after 7 days”, she will prefer “lose 100 yuan after today” rather than “lose 150
yuan after 7 days” after the result of the two options becomes loss. Some scholars
think that the subjective time perception is shorter in the loss situation through
the research results (Bilgin & LeBoeuf, 2010). Subjects’ perception of the loss re-
sults will affect their subjective perception of time. Because the feelings caused
by the loss are stronger than the benefits (McGraw et al., 2009), and the events
that can cause stronger feelings seem to be closer to the present, so that the sub-
jects’ subjective perception time in the loss situation is shorter (Van, Kane,
McGraw, & Dale, 2009). In addition, the loss results can attract more attention
than the benefit results, which makes the subjects pay more attention to the re-
sults and relatively ignore the time interval, thus leading to the reduction of sub-
jective time. Ruokang Han used psychological time to analyze the time discount
under the condition of gain and loss through experiments, and draw a conclu-
sion that the sign effect was caused by the difference between subjective time
perception under the condition of gain and loss. That is to say, when the subjects
face loss, they think the waiting time is shorter and the discount rate is lower
than the benefit condition (Han & Takahashi, 2012).

2.3. The Influence of Time Cognitive Differences of Different
Individuals on Intertemporal Preference

In addition to the difference of time cognition caused by the way of time repre-
sentation, individual age, personality traits will have an impact on time percep-
tion and thus affect intertemporal preference.

At present, most studies have found that the discount rate of the elderly is
lower than that of the young, that is, the elderly are more willing to wait for de-
layed benefits (Green, Fry, & Myerson, 1994; Halfmann, Hedgcock, & Denburg,
2013; Jimura et al., 2011; Lockenhoff, O’Donoghue, & Dunning, 2011). For ex-
ample, Lockenhoff et al. (2011) selected 98 subjects aged 19 - 91 to receive $5
immediately and wait for a period of time After 7 days, 30 days, 90 days and 180
days, the reward of other amount (4.75 dollars, 5.25 dollars, 5.5 dollars, 6.5 dol-
lars, 7 dollars, 7.5 dollars) was selected. The results showed that the discount rate
decreased with age, that is, the elderly were more willing to wait for larger & lat-
er reward than the young when facing intertemporal choices. Some scholars use
subjective time perception to explain the difference of age in intertemporal se-
lection, and find that the subjective perception of time lapse will gradually acce-
lerate with the increase of age. The elderly perceive time lapse faster than the
young, so they tend to underestimate time and show more patience (Lockenhoff
et al., 2011; Wittmann & Lehnhoff, 2005); Secondly, individual perception of

time length changes with time, which shows that for a given time interval, the
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subjective time perceived by the elderly is shorter than that perceived by the
young (Kim & Zauberman, 2009; Lockenhoff & Rutt, 2015), no matter the time
is shorter (i.e. within hundreds of milliseconds, seconds, minutes) (Turgeon et
al., 2016), or when the time length is longer (Wittmann & Lehnhoff, 2005). The
discount rate of the subjective utility of the delayed income is lower, which may
lead to that the elderly are more willing to wait for the delayed reward than the
young in intertemporal choices. Finally, some studies have found that the per-
ception of time cost in the elderly is usually lower than that in the young. The
elderly have more experience in life and more knowledge of the world than the
young, so they are more optimistic about the future (Chowdhury, sharot, Wolfe,
Diizel, & Dolan, 2014), and with the decline of perceptual function, the elderly’s
desire for immediate income and pleasure are often weaker than the young, so
the discomfort of waiting for delayed income is weaker (Chowdhury et al., 2013;
Eppinger, Nystrom, & Cohen, 2012). Some studies also believe that the elderly
will be better at emotional regulation (Urry & gross, 2010), so they may be better
at regulating the discomfort caused by waiting for delayed earnings. All in all, for
the same time delay, the elderly perceive the time faster and shorter than the
young, the discount rate of the elderly is lower than that of the young.

Time perception refers to the individual’s feeling and judgment on the change
of time length and speed without using any timing tools (Huang, 1993). Time
perception tendency is a kind of ability gradually developed in people’s practical
activities, which has individual differences. Wittmann and Paulus (2008) think
that the difference of time perception ability may affect the delay discount in in-
tertemporal choices to some extent. The tendency of overestimation of time will
lead individuals to choose immediate but smaller benefits, while underestimate
of time will make individuals focus on the greater benefits in the future. From
the perspective of personality differences, some scholars use simple intertempor-
al task to investigate the differences between the two groups (time overestimator
and time underestimator) by time distance replication task, aiming to explore
the influence of time perception on intertemporal decision-making. The results
show that the individual’s time perception tendency has a significant impact on
the intertemporal preference. Compared with the time underestimator, the time
overestimator is more inclined to choose the smaller reward that can be realized
in real time (Suo et al., 2014). Another study found that there was a significant
negative correlation between the degree of impatience and the estimated time
interval in the time perception task. The subjects who overestimated the time
interval were more reluctant to choose the delayed benefit than those who un-
derestimated the time interval. When choosing between present consumption
and future consumption, individuals tend to choose the former (brocas, carrillo,
& tarraso, 2018).

In addition to the differences in age and time perception tendency, time pers-
pective also affects time perception and intertemporal preference. Time perspec-

tive refers to the relatively stable psychological and behavioral characteristics of
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individuals’ cognition, experience and action on time (Huang et al., 2005). Time
perspective reflects people’s personality differences in time dimension, mainly
divided into past time perspective, present time perspective and future time
perspective, which respectively point to individual psychological representation
of the past, the present and the future. People’s time perspective belongs to rela-
tively stable personality traits. Individuals’ time orientations to the past, present
and future are different in emphasis. Therefore, time perception may have an
impact on intertemporal preference. Simons et al., (2004) believed that future
insight is the current expectation of future goals. Individuals with high insight
set their goals in the distant future, while individuals with low insight set their
goals in the near future. Compared with those who only pay attention to imme-
diate benefits, those who think about the long-term are less likely to have beha-
viors that are harmful to their long-term health, such as drinking and smoking.
Fellows and Farah (2005) think that those who have lower scores in time insight
questionnaire have higher discount rate compared with those who have higher
scores. Using the classic paradigm of intertemporal selection, examines the in-
tertemporal preference of individuals which divided into “present hedonic” and
“future oriented” groups by using Zimbardo Time Perspective Inventory (ZTPI).
Compared with the future insight oriented group, the present hedonic oriented
group has a higher discount rate and a preference for instant gratification. The
researchers believe that the influence of time perspective on intertemporal pre-
ference may occur in the evaluation stage (Tao et al., 2015). According to the
model based on time perception proposed by Kim and Zauberman (2009), indi-
viduals with future orientation focus on the future, and with “future” as the ref-
erence point, delay time perception will be shorter. Therefore, the hyperbolic
discount decreases more slowly and tends to delay satisfaction. However, present
hedonic oriented individuals pay attention to the present, take the “present” as
the reference point, and the delay time will be longer subjectively. As a result, the
hyperbolic discount decreases rapidly, which shows that the preference for in-

stant gratification.

3. The Mechanism of the Influence of Time Perception on
Intertemporal Preference

In the previous section, we have introduced the influence of time perception on
intertemporal preference from multiple perspectives. Next, we want to explore
how time perception affects intertemporal preference in more depth. Different
from the previous interpretation models, we want to explain the internal me-
chanism of time perception influencing intertemporal preference through the
model based on subjective time perception.

The time in Du model and hyperbolic discounting is objective time, but when
people make intertemporal decision, they usually depend on the subjective time.
Recent studies in financial physics, behavioral economics and neuroeconomics

fields have focused on the role of subjective time perception in interpreting in-
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tertemporal choice anomalies. As the mathematical analysis of psychophysical
laws has become more and more perfect, it is very advantageous to use psycho-
physical methods to explain the intertemporal preference anomalies (time-based
accounts). In psychophysics, Weber-Fechner law has shown that people’s inner
sense of physical stimulation follows the logarithmic function relationship, while
the nonlinear relationship. Takahashi, onono and Radford (2008) found that the
hyperbolic model can be derived from the exponential model after the physical
time in the Du model is transformed into the mental time by Weber-Fechner
law. In addition, the fitting degree between the transformed Du model and the
experimental data is better than the simple hyperbolic discounting and exponen-
tial model which based on physical time. In addition, it is found that the dis-
count rate calculated by subjective time does not decrease with time. When the
subjective time replaces the objective time in Du model, Du model can describe
the discount rate than better hyperbolic discounting. Zauberm, Kim, malkoc and
Bettman (2009) first verified this relationship by directly measuring subjective
time through experiments. In the experiment, the researcher provided 180mm
line segment, and use the length of the line segment express the perceived sub-
jective time length. The results show that although 12 months is considered to be
longer than 6 months subjectively, on average, the subjects think that 12 months
is less than twice as long as 6 months, that is to say, the relationship between the
objective time length and the measured subjective time length follows We-
ber-Fechner law, that is, the sensitivity of psychological time decreases, and the
subjective estimation of time length is less than the actual objective time length.

Later, scholars found that from this point of view can more accurately de-
scribe the behavior of intertemporal choice including the delay effect (i.e. with
the increase of delay, the discount rate decreases gradually) and preference re-
versal. The delay effect refers that the discount rate decreases with the increase of
delay. For example, there is no preference difference between the individual who
gets 100 yuan today and 1000 yuan one year later or 2000 yuan three years later.
According to the hyperbolic discounting, individual time perception completely
conforms to the objective time, according to the objective time of 3 years =1 x 3
years, the discount rate after 1 year is calculated as 230%, and the discount rate
after 3 years is 100%. The reason of delay effect is that the subjective value of re-
ward decreases with the increase of delay. However, according to the model
based on time perception, the individual lacks sensitivity to the objective time,
and the subjective perception of the objective time will be shortened, that is, 3
years = 1 x 1.3 years. When the subjective time is used to calculate the discount,
the discount rate of 1 year and 3 years is 230%. In other words, it is more accu-
rate to use the subjective time to calculate the discount rate to explain the effect
(zauberm, Kim, malkoc & Bettman 2009).

Between the current $3 and $45 a year later, the subjects tend to choose the
former, while between $30 a year later and $45 two years later, the subjects tend

to choose the latter, that is, preference reversal. According to the hyperbolic
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discounting, the farther away the time point from which the event results are
obtained, the smaller the discount rate. Therefore, in the face of SS reward and
LL reward, compared with LL reward, if people can get small reward imme-
diately, people will choose the former; However, if the time interval of getting
small reward is too long, even if the time distance between the two rewards does
not change, people will usually choose latter, which leads to preference reversal.
According to the model based on subjective time perception, the discount rate of
the former is greater than that of the latter, because the time interval of the indi-
vidual’s subjective perception from now to one year is longer than that of the in-
dividual’s perception from one year to two years. If the discount rate of the LL
option which get the rewards after one year is less than that of the SS option
which get the reward immediately, the individual tends to choose SS option;
However, if the discount rate of the LL option which get the rewards after two
years is greater than that of the SS option which get the rewards after one year,
the individual tends to choose the LL option, which resulting in preference re-

versal.

4. Enlightenment

Time cognition is an important driving factor of time-related decision-making.
We can try to manipulate time perception to influence people’s preference in the
field of money and health, so that people can choose a more rational and healthy
life style.

First of all, in the field of investment and credit, a series of strategies can be
adopted to influence intertemporal preference. For example, when providing
bonds, monetary investment, or insurance, it is better to emphasize the specific
date when they are due to receive profits, because this expression can make the
time distance perceived by the decision-maker shorter, reduce the time discount
rate and increase the investment willingness. On the contrary, the time informa-
tion related to loans is better represented in the form of delay, so that the future
to the present time interval is longer and repayment is more easy. For example,
in the terms of the loan, an extension scheme (“payment after six months”) is
more attractive than a specific date scheme (“payment by June 2005”). The gov-
ernment can use the date/delay effect to promote saving and stimulate con-
sumption. For example, when calling for savings, it is more effective to “save
10,000 yuan on New Year’s Day 2018 and receive 10,360 yuan on New Year’s
Day 2019,” than “save 10,000 yuan on New Year’s Day 2018 and receive 10,360
yuan 12 months later”. In addition, it has been suggested that the high discount
rate of addicts may be attributed to amplified subjective time perception (Zau-
berman, Kim, malkoc, & Bettman, 2009). Because the subjective perceived delay
time is longer than the actual delay time, the delay option will be given a lower
subjective reward value, and thus tend to choose immediate small reward. Pre-
vious studies have found evidence of overestimation of delay time in addicts. It

is speculated that the impulsive behavior of various pathological brain injury and
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addictive patients, is probably caused by variation of the time perception (Witt-
mann, Leland, churan, & Paulus, 2007). Understanding the factors that affect time
perception and the role of time perception in intertemporal decision-making is
very helpful to promote the healthy behaviors of addicts (smoking, drinking,
overeating, pathological gambling, Internet addiction, etc.) and reduce the pro-
crastination behaviors of students and office workers.

Based on the above inference, here are a few tips to help people make rational
choices and boost healthy behaviors. First, make good use of time frame effect.
Using the date delay effect in the time representation to achieve the purpose that
people want longer or shorter time. Taking smoking as an example, when en-
couraging to quit smoking, we can consider the way of “no smoking from July
12 to July 19” rather than “no smoking in this week” to dissuade the smokers,
because the time interval perceived by the smokers under the condition of date
description is shorter, which may be easier to do. The same is true for reducing
procrastination. If students are expected to finish their homework as soon as
possible or employees are expected to finish their tasks as soon as possible, they
can use the date description method to make specific plans, such as setting a
deadline to make them feel that the time is urgent and need to speed up.

Second, make good use of the effect of rewards and punishments. When dis-
suading smokers, try to use the expression of punishment instead of the expres-
sion of reward. For example, use a fine of 100 yuan for smoking within a week
instead of a reward of 100 yuan for non-smoking within a week, because the
discount rate of individuals in the loss situation is lower than that in the gain
situation. In the loss situation, smokers may be more likely to persist because
they pay more attention to the loss results and thus time perception more short-
er.

Third, make good use of the money management guidance. Some researchers
put forward money management guidance (ATM) from the perspective of time
construction level, which effectively reduces the discount rate of addicts by en-
couraging subjects to subdivide short-term consumption plans and consider
long-term goals when making monthly budget (Black & Rosen, 2011). By im-
proving the insight ability of addicts and procrastinators in future time, this
method can shorten the perception of future time and reduce the discount rate.

Finally, through the cognitive mechanism of emotion, attention and memory,
we can improve the ability of time perception so as to make the choice more ra-
tional. Studies have shown that substantial waiting time can reduce people’s
perception of waiting time (Anderson et al., 2012). For example, use music, ra-
dio, newspapers and books to enrich the waiting process, reduce the estimation
of the duration by distracting the addicts’ attention to the time, or improve the
addicts’ positive emotions and avoid negative emotions by imaging pleasant
scenes, so as to shorten the perception waiting time. Some scholars think that by
improving the ability of individuals to remember the past events, it is possible to

reduce their perception of the waiting time. The discount rate of future can be

DOI: 10.4236/jss5.2020.84017

245 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2020.84017

S.Jin

reduced by memory training methods such as digit sequence memory (audito-
ry), digit reverse sequence memory (auditory), word sequence memory (visual),

language memory classification (Bickel et al., 2014).

5. Conclusions

In addition to some useful suggestions in the previous summary which help
people make rational choices and boost healthy behaviors, this paper mainly
discussed the relationship between time and intertemporal preference. As we re-
viewed, early studies treated time as objective information and examined the ef-
fect of delays in different lengths and the effect of the location of delays on in-
tertemporal preference. More recently, research has begun to take into account
the subjective nature of time and to introduce subjective time as an important
explanatory variable for intertemporal preference.

We next discuss some venues for future research. At present, the research of
subjective time perception focuses on the estimation of time span, which indi-
rectly affects the intertemporal preference by influencing time span perception.
In fact, time perception includes different components such as time length and
speed perception, time cost perception, future time perception and related mo-
tivation changes (Lockenhoff & Rutt, 2015), for example, when explaining the
influence of different emotions on intertemporal preference, are time cost per-
ception and speed perception more persuasive? Emotion and the passing speed
of subjective time influence each other. When you are happy, you will feel that
time is passing very fast (Danckert & Allman, 2005). Conrad et al. (2010) found
that when the progress indicator of the task is ahead of the actual progress (i.e.
time flies), the experience of the subjects is more pleasant; when the progress in-
dicator is behind (i.e. time slows down), the pleasure of the subjects decreases,
and the completion rate of the task decreases. In the future, new research para-
digms and methods can be considered to verify that emotion affects the inter-
temporal preference by influencing the perception of individuals on the speed of
time passing. Marmorstein, Grewal and Fishe (1992) found that the emotional
experience brought by the price comparison during the shopping process will
affect the value estimation of shopping time. The perception of time cost can al-
so be considered in the interpretation of instant gratification. Time prolongation
is a loss for individuals, while “instant gratification” is a time gain. Future re-
search needs to further explore the role of time perception in intertemporal se-
lection from other dimensions of time perception, so as to better explain the
cognitive mechanism of intertemporal decision-making.

In addition, some researchers have found that time perception has a signifi-
cant impact on intertemporal choice and the brain regions involved in this
process. They believe that the differences in time evaluation also lead to different
activities in the parietal lobe, medial temporal lobe, fusiform gyrus, hippocam-
pus and parahippocampal gyrus, thalamus and other brain regions, but the pre-

cise functions of these brain regions in intertemporal choice are still unclear. In
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the future, brain imaging technology may be used to investigate the neural me-
chanism of how time perception plays a role in the process of intertemporal

choice.
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