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Abstract 

According to the behavioral economics approach, it is assumed that people are inconsistent when making choices at different 

moments in time, among them is the bias towards the present, (tendency of individuals to give greater importance to the 

rewards close to a present time). The objective of this article is to relate the intertemporal choices of 84 young adults, their 

gender and the bias towards the present. Through a quasi-experimental design using a choice test, it was found that 45% 

present bias towards the present in their choices. No statistically significant differences were found between age, time to 

choose and bias in the elections; on the other hand, significant differences were found regarding sex and bias towards the 
present. The results show that the participants' choices are not consistent. 
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1. Introduction 

The decision-making process has been approached from 
various disciplinary fields; such as ethics, where the 

individual decides what action is most appropriate; the 

moral, which action is more good; from the epistemological 

and theoretical part, which action is more rational 

(Arredondo & Vázquez, 2013) [3]; in economics, where 

people choose rationally in terms of maximizing utility 

(Becker, 1962) [5]; or from psychology, which is responsible 

for studying the factors that determine and generate the 

behavior of people when making a decision (Katona, 1951) 
[21]. Despite the different levels from which decisions can be 

taken, the purpose is common: it is aimed at defining a 

course of action, guided by a process of choice to solve a 
problem (Moody, 1991) [32]. 

Given this, people face such simple and everyday dilemmas 

as: deciding to go to the gym, when to start studying or 

doing a job, when to start a diet. Even more complex ones 

such as: saving for retirement, borrowing by means of credit 

cards or some other source of financing. They often require 

making decisions that involve moments in time (Meier & 

Sprenger, 2015) [30]. These are known as intertemporal 

choices, which involve decisions in which the distribution of 

costs and benefits extend over time (Loewenstein & Thaler, 

1989) [27]. Given this, the choices of individuals play an 
important role, because they arise from rational choices, 

from the level of standard economic theory, or real options 

that are seen from the behavior, at the time when people 

decide between the alternatives (Samson, 2016) [40]. 

In recent years, studies have proliferated in relation to 

intertemporal choice: from the economy, emphasizing the 

bias towards the present; from psychology referring to 

problems of self-control (Delaney and Lades, 2017). These 

studies include Yang (2016) [47], Adamkovic and Martoncik 

(2017) [1] and Dean, Schilbach, and Schofield (2017) [13]; 

where the three are review and theoretical contribution. In 

these the theme of poverty and intertemporal choice is 
linked; in which poverty has a strong psychological burden. 

These studies concluded that poverty leads to a cognitive 

shortage also known as cognitive load in the individual, 

which leads to intuitive thoughts, which can be biased 
toward the present in intertemporal choices. However, to 

understand the notion of bias towards the present, it is 

necessary to start with a recount from the economic model 

of intertemporal choice. 

 

1.1 Economic model of intertemporal choice: discounted 

utility 

One of the classic studies that has been representative of the 

choices and temporal preferences is that established by 

Strotz (1956), who proposed a model of stationarity of 

preferences, which was responsible for revealing how the 

temporal distance affects the order of The preferences. 
However, Calderón, Elbittar and Lever (2004) [7] mentioned 

that the standard model for decisions over time is influenced 

by consumer theory, which has the following assumptions: 

1) the preferences of individuals given by goods are fixed 

through time; 2) Completeness: based on two types of 

goods, individuals are able to decide the basket they prefer 

or if it is indifferent; and 3) Transitivity: there must be a 

fixed order of the preferences of individuals between two or 

more goods. 

The discounted utility model has been the subject of 

intertemporal choice research, from the perspective of 
economists such as John Rae, Böhm-Bawerk, Irving Fisher 

and Paul Samuelson (Frederick, Loewenstein and 

O'Donoghue, 2002, and Muñoz and Cruz, 2005) [16, 33]. In 

addition, it combines the assumptions of consumer theory 

and the model of stationarity of preferences (Strotz, 1956). 

The discounted utility proposed by Samuelson (1937) [41] 

assumes that individuals discount future events at a constant 

speed. So, the value of an experience in time is given by: 
 

 
 

Where U_0 is the present value of the experience, u_t is the 

utility to be obtained at time t, and δ is the discount factor, 
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which is usually assumed δ <1 (Read & Loewenstein, 2000) 
[38]. Along with the proposition of this model some other 

assumptions emerged, such is the case of consistency over 

time, this indicates that a person's intertemporal preferences 

are consistent over time, which means that subsequent 

preferences confirm preferences. Previous (Frederick, 

Loewenstein and O'Donoghue, 2002) [16]. 

 
1.2 Intertemporal choice: A perspective of behavioral 

economics 

In the last decades the panorama in which the discounted 

utility was, as it is the case of the intertemporal elections 

represented by the model of Samuelson (1937) [41], has 

changed following several experimental studies made from 

the cognitive psychology by the authors (Tversky and 

Kahneman (1974) [46], Ainslie (1975) [2], Kahneman and 

Tversky (1979) [19], among others, in which a series of 

anomalies (biases), attributable to a limitation in the 

processing of information, that people commit In addition, 
continuity is given to the experiments carried out in the 

heuristic and bias program, and it is established that 

economic decision-making is not only about obtaining the 

greatest utility, but also depends on a point of reference that 

is linked to the election. 

Later, and from the experimental economy (Thaler (1981) 
[44, 45], Loewenstein and Thaler (1989) [27], Loewenstein and 

Prelec (1992) [28], Laibson (1997) [23] and O'Donoghue and 

Rabin (1999) [35], where they exposed the real behavior of 

the individual when It is faced with a series of alternatives at 

different points in time.This behavior is guided by temporal 
preferences, evidencing anomalies or inconsistencies in the 

intertemporal choice that arose in the theory of expected 

utility. 

 

1.3 Temporary preferences 

Temporal preferences have been a dimension that explains 

the concept of intertemporal choice (Read and Loewenstein, 

2000, Frederick, Loewenstein and O'Donoghue, 2002, 

Klein, 2003, Calderón, Elbittar and Lever 2004, Harrison 

and Swarthout, 2011) [38, 16, 22, 7, 17]. People constantly make 

choices that involve gains or losses at a present time or in 

the future (Doyle, 2013). Temporal preferences, also known 
as temporary discounts, affect the valuation that individuals 

have of rewards, mainly money or goods, at different points 

in time, where it is observed that generally immediate 

rewards outweigh future rewards (Frederick, Loewenstein, 

& O'Donoghue, 2002) [16]. 

Based on Strotz (1956), the exponential discount, that is, the 

function of discounted utility, mentions that the preferences 

of people over time do not change, despite the fact that time 

has passed. However, the empirical evidence shows that in 

many occasions people are inconsistent in their temporal 

preferences (Meier and Sprenger, 2010, Can and Erdem, 
2013, Carvalho, Meier and Wang, 2016) [29, 9, 11]. 

 

1.4 Quasi-Hyperbolic Discount or Bias towards the 

Present 

Among the anomalies that bias the elections are: the 

magnitude effect that implies that a larger amount suffers a 

lower proportional discount; the sign effect: that is observed 

when individuals have anxiety to receive positive rewards; 

term effect: discounts tend to decrease as the waiting time is 

longer; the hyperbolic discount: the discount factor has a 

pronounced decrease for moments in time that are closer to 

the present (Read and Loewenstein, 2000) [38], the bias 

towards the future: when future rewards are preferred over 

the present rewards (Dougherty, 2015) [14], as well as the 

quasi-hyperbolic discount or bias towards the present: 

immediate rewards over future rewards are preferred 

(O'Donoghue & Rabin, 1999) [35]. Both the bias towards the 

present and the bias towards the future are relevant, because 

they act as indicators of temporal preferences within 
intertemporal choices (Meier & Sprenger, 2010) [29]. 

The quasi-hyperbolic discount and the bias towards the 

present are represented by the same model, in which it is 

observed that individuals present a bias due to immediacy. 

This has been based on the contributions made by Strotz 

(1956), Phelps and Pollak (1968) [37] and Laibson (1997) [23], 

where an additional factor to the function was introduced, 

which represents the bias towards the present (Patiño and 

Gómez, 2015) [36]. 

The bias towards the present arises when an individual 

considers exchanges between two future moments, where it 
gives greater preference to the moment that is closest to the 

present (O'Donoghue & Rabin, 1999) [35]. This model is 

given by: 

 

 
 

While β represents the bias for the present, if it is close to 

one it means that the bias is minimal, on the other hand, if it 

is close to zero it indicates that there is excessive immediacy 

on the part of the individual (O'Donoghue and Rabin, 1999) 
[35]. However, if β = 1 then the model would be returned to 

the exponential. Figure 1 shows the difference between the 

exponential or standard discount, the hyperbolic and the 

quasi-hyperbolic or bias towards the present. 

It is shown that the hyperbolic and quasi-hyperbolic 

discount have a different behavior from the standard 

exponential discount, however the quasi-hyperbolic 

discount presents a different function, where a significant 

decrease of the value towards the present time is 

appreciated. This means that there is a bias towards the 

present where β <1. 
These intertemporal discount models have contributed to 

explain many of the phenomena in the behavior of 

individuals, mainly those that have focused on saving and 

consumption of goods (Loewe, 2009) [26]. In several 

investigations the bias towards the present has been 

evidenced: Kahneman and Frederick (2001) [18], mention 

that a person who makes biased judgments is acted 

intuitively, this means that he has automatic thoughts and it 

takes him little time to decide. 

The study made by Meier and Sprenger (2010) [29], 

established the relationship between the bias towards the 

present and credit card loans. Carried out through a quasi-
experiment in a field context, where the participants were 

presented with a series of amounts at different time points. 

The results of this work showed that individuals with a bias 

towards the present are more prone to borrowing with credit 

cards. On the other hand, Carvalho (2010) [10], conducted a 

study in which the temporal preference is estimated in poor 

households in a rural area of Mexico. The results showed 

that: poor households show bias towards the present in their 

temporary preferences. They mention that future research on 

this subject should focus on the differences in temporary 
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preferences that arise between the poor and the non-poor. 

Can and Erdem (2013) [9], carried out a study to characterize 

the bias towards the present and problems of self-control 

among a group of individuals with different incomes. What 

they found was that people with low incomes and older 

were more biased towards the present. 

In relation to the cited studies on intertemporal choice 

theory, the objective of this study is to relate the 
intertemporal choices of 84 young adults, their sex and the 

bias towards the present. 

 

2. Materials and Methods 

2.1 Research Design and Participants 

We used a quasi-experimental design, because we worked 

with intact groups of students (already established), which 

implies a lack in the randomization of the participants and 

control a total control of external variables (Campbell and 

Stanley, 1995) [8]. A sample of 84 university students (31 

men and 53 women) from the city of Hermosillo, Sonora in 
northwestern Mexico, was intentionally selected. Where, the 

average age of the participants is 21 years, of which 96% 

are from Sonora and 4% are born out of the state. 

The participants signed a written consent specifying the 

purpose of the study, the application of the instruments and 

the procedures that would be carried out with the data 

obtained. It was also defined that the participant was free to 

collaborate or withdraw from the study if he so wished, 

however, there was no student who refused to participate. 

Based on the theory of intertemporal choice, the choice test 

was selected as an instrument since it provides the types of 
bias that can be presented when choosing. In addition, this 

test is the most used by authors working on this topic (Meier 

& Sprenger, 2010, Can & Erdem, 2013, Carvalho, Meier & 

Wang, 2016 and Nguyen, 2016) [29, 9, 11, 34]. 

 

2.2 Instrument and Measures 

The instrument was applied to pencil and paper and is 

divided into 2 sections: 1) Sociodemographic variables, 

which include the age, sex and place of origin of the 

participants. 2) Variables of Temporary Preferences: 

Participants answered an election test using a hypothetical 

incentive. The test consists of 19 elections divided into three 
blocks: 1) t = present vs T = 1 month; 2) t = present vs T = 6 

months; 3) t = 6 months vs T = 7 months), each one presents 

a lower reward in the times closest to the present, ranging 

from MXN $ 1,550 to MXN $ 1,000, while in the periods 

furthest from the present one establishes a greater fixed 

reward with a value of MXN $ 1,600. The applications were 

carried out in the university classrooms and they took the 

time to have a record of the time at which they began the 

test and when they finished it. The above to know the time it 

took for the participants to take the test. 

Temporal preferences are measured using the election 
experiment mentioned above (choice task), where decisions 

are analyzed in two lists of multiple rewards. Using the 

information produced by the different points in time 

(present and future), we obtain a measure of individual 

discount factor (IDF), which not only allows the 

identification of the discount type (exponential or quasi-

hyperbolic), but also the identification of the existence of 

bias towards the present or bias towards the future (Meier 

and Sprenger, 2010) [29]. 

The discount factor is obtained when a switching point in 

the election is observed in the choice experiment; that is, 

change from choosing the small reward to choosing the big 

reward. For example, if an individual prefers $ 1,550 today 

over $ 1,600 in a month, but prefers $ 1,600 in a month over 

$ 1,400 today, then the $ 1550 is taken as a change point 

and the discount factor (1550/1600) =.968 is calculated. 

The bias towards the present is calculated based on the 

discount factor. If a person is more patient (has a low IDF) 

when he chooses a small and close reward in time (t = 0); 
then the individual is considered to be biased towards the 

present if 〖IDF〗 _0.1 <〖IDF〗 _6.7, and is biased 

towards the future if 〖IDF〗 _0,1> 〖IDF〗 _6.7. When a 

person is biased toward the present is considered as 

dynamically inconsistent (inconsistent in their choices). 

While to obtain the parameters β and δ, the following IDF 

measurements were used according to Meier and Sprenger 

(2010): δ = 〖IDF〗 _6,7; β = 〖IDF〗 _0,1 / 〖IDF〗 

_6,7. 

An important result related to the bias is the radius. This 

indicates the intensity of the bias: in the case of present bias 

the radius will be greater than 1 (eg 1.01, 1.06, 1.10), the 

further away from the radius the intensity of the bias 

towards the present is higher. On the other hand, when there 

is a bias towards the future, it will be less than 1 
(eg,.986,.902,.877), the farther from the 1 the greater the 

bias towards the future. And when there is consistency will 

be equal to 1, this indicates that the person behaves as 

mentioned by the exponential discount (discounted utility). 

 

2.3 Data analysis 

Regarding the analysis of the data, the statistical program 

SPSS v20 was used. Descriptive measures of 

sociodemographic variables and temporal preferences were 

obtained. They also applied Chi square tests (X ^ 2) for sex 

and bias; ANOVA for age, time to choose and bias; the test t 

for sex and radio. To perform the indifference point curves 
of the discount factors, a non-linear regression was applied 

in the Graphpad Prism 6 program. 

 

3. Results & Discussion 

Results should be the major findings of your experiment. 

You have to compare the results with previous studies done 

in same. Table 1 shows the descriptive statistics of the 

sociodemographic variables (described in the section on 

research design and participants) and the temporal 

preferences of the participants. The table is divided into the 

total of students who participated, those who show the bias 
towards the present, the bias towards the future and those 

that are consistent in their preferences. It was found that 

45% of the participants showed bias towards the present in 

their choices, 22% were biased toward the future and 33% 

showed consistency in their temporal preferences. 

Regarding the measurement of the bias, it was observed that 

71% of women have a bias towards the present, while 63% 

of men have bias towards the future. Obviously students 

with a bias toward the present predominate, this implies a 

greater sense of immediacy when making their choices. 

While the mean of the total sample of the individual 

discount factor (IDF), was M =.912 ±.06, and according to 
the participants biased towards the present their IDF was M 

=.920 ±.04. This indicates that although a high percentage 

of participants have a bias towards the present, this does not 

represent an intense bias; this also agrees with the radius of 

the sample M = 1.03 ±.10, and the radius of the group 

biased towards the present M = 1.11 ±.08. 
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Table 1: Statistics of the Sociodemographic and Temporary Preference Variables. 
 

 All participants Participants with present bias Participants with future bias Consistent participants 

Sociodemographic variables 

Age 21.3 (1.74) [84] 21.4 (1) [38] 21 (1.79) [18] 21.3 (2.42) [28] 

Sex     

Fem. .63 .71 .33 .71 

Masc .37 .29 .67 .29 

Origin     

Hermosillo .78 .79 .83 .75 

Other city .18 .16 .17 .21 

Otro Estado .4 .5 0 .4 

TeMporal preferences 

Individual Discount Factor .912 (.06) .920 (.04) .882 (.07) .914 (.07) 

Present Bias .45 1 0 0 

Future bias .22 0 1 0 

Consistent .33 0 0 1 

Radio 1.03 (.10) 1.11 (.08) .900 (.07) 1 

Choosing time 3.29 (1.25) 3.15 (1.17) 3.16 (1.15) 3.57 (1.42) 

Note: The table shows means and frequencies, standard deviation in parentheses and the number of observations in brackets. 
 

As for figure 1, it shows a comparison of the means of the 

quasi-hyperbolic and exponential discount factor, of all the 

participants according to the delay of delivery of the 

economic reward. Where β =.90 and δ =.95 for the quasi-
hyperbolic discount and δ =.90 for the exponential discount. 

 

 
Source: Self-made. 

 

Fig 1: Comparison of the Exponential and Quasi-Hyperbolic 
Discount. 

 

The figure shows that the quasi-hyperbolic function is 

discounted more quickly than the exponential, where a 

greater decrease of the value towards the present time is 

appreciated. 

Figure 2 shows the differences in the means of the quasi-

hyperbolic discount factor according to sex. Where β =.89 

and δ =.95 for women, while for men it is β =.92 and δ =.95. 

 

 
Source: Self-made 

 

Fig 2: Quasi-hyperbolic discount by sex. 

It was found that according to sex, they discounted time in a 

very similar way. The discount rate for women was slightly 

higher (k = 0.04, R ^ 2 =.96) than that of men (k = 0.03, R ^ 

2 =.97). In women there is a slight decrease in value in the 
present time, in relation to men. When applying a 

hypothesis test it was observed that there are statistically 

significant differences between the bias and the sex of the 

students χ ^ 2 (2, N = 84) = 8.71, p <0.05. 

The estimated age of the participants in relation to the 

present bias was 21.4 ± 1. However, the results of the 

hypothesis test do not show a statistically significant 

difference F (2) 0.287, p> 0.05. The average time, measured 

in minutes, that it took them to choose the participants was 

3.29 ± 1.25, while for the participants biased towards the 

present the time it took them to choose was 3.15 ± 1.17. No 
statistically significant differences were observed in the 

applied test: F (2).993, p> 0.05. Regarding the radio, it was 

found that on average the participants showed an average of 

1.03 ± 0.10. In the case of women, the radius was 1.05 ± 

0.10, while in men it was 0.995 ± 0.10. When a hypothesis 

test was applied, the results showed statistically significant 

differences t (82) = 2.48, p <0.05. This indicates that the 

bias towards the present is slightly more intense in women 

than in men. This result agrees with what is shown in figure 

2. 

 

4. Conclusions 

The intertemporal choice has gained importance within 

behavioral economics in recent years. In the present quasi-

experiment two aspects of behavior are pointed out when 

making temporary choices: rewards discount and bias 

towards the present. 

The results obtained in the discount of the rewards are 

adapted with the established in the theory (Laibson, 1997, 

Berns, Laibson and Loewenstein, 2007, Vanderveldt, 

Oliveira and Green, 2016) [23, 6], because the quasi-

hyperbolic function is discounted with faster in time than 

the exponential function. This indicates that there is a 
greater level of impatience in the participants for receiving 

immediate rewards. In turn, this disturbance is observed 

slightly higher in women than in men. 

Regarding the quasi-hyperbolic discount, it is established 

that the results of bias towards the present are adjusted with 

the studies indicated above (Kahneman and Frederick, 2001, 

Meier and Sprenger, 2010, Tanaka, Camerer and Nguyen, 
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2010, Can and Erdem, 2013; Carvalho, Meier and Wang, 

2016) [18, 29, 43, 9, 11]. Since a relationship between sex, bias 

and radius was found, it can be said that participants present 

a bias towards the present when making choices. In the 

study, women tend to be more inclined toward present bias 

and consistency, while men are more biased towards the 

future. This indicates that women are more eager to receive 

immediate rewards. 
While it is true that in relation to age and time to choose, 

there was no relationship with bias and radio, these results 

may be due to the use of a test of choice with hypothetical 

rewards. As presented in Chapman et al. (2001) [12], 

Kapteyn and Teppa (2003) [20] and Rubinstein (2003) [39], 

this means that participants can not be capable of the 

imaginary act required (Locey, Jones and Rachlin, 2011) 
[25]. 

The analysis of intertemporal choice has its beginnings 

properly in the mid-eighties and has been replicated mainly 

in Anglo-Saxon populations. This theoretical approach is 
still under construction as the results are still being valued in 

different socioeconomic contexts, populations and test 

scenarios. 

In relation to the experimental arrangement that uses 

behavioral economics, university students have traditionally 

been used to verify the theory. A justification for this is 

because the interest of the study is to describe the behavior 

of individuals. 

In this case, following this tradition, we chose to use 

university participants to analyze their behavior and then be 

able to contrast the results with intertemporal choice theory, 
within the context of an average growth city in northern 

Mexico, as is the case of the city of Hermosillo, Sonora. 

The results obtained validate the theory, demonstrating that, 

at the time of making choices, people have a lack of self-

control (avid immediacy). This type of evidence provides 

knowledge about the behavior of individuals, which can 

contribute to the management of both public and private 

policies. For this reason, it is necessary to continue 

investigating by implementing comparisons at the regional 

level for example, which will provide more elements to 

know more about why people assume immediacy in their 

behavior. The presented results suggest continuing 
advancing in analysis of the relational type with respect to 

the intertemporal choice with variables of psychological 

order that allow to estimate the cognitive functions of the 

persons or personality; likewise from the economy with 

disposable income, credit and consumption, among others. 
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