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A Survey on Discounting Behavior of College Students in Japan

Inyong Shin*

Abstract

In this paper, we analyze the time-discounting rate. The economic agents often take anomalous
behavior. Behavioral Economics supposes hyperbolic discount and magnitude effect in order to explain
the anomalous behavior. We conducted a questionnaire survey with college students in Japan and es-
timated the time-discounting rate using collected data from 323 responses. The time-discounting rate
was estimated based on utility level using a Bayesian hierarchical model. From the survey, we confirmed
the hyperbolic discounting behavior in that the time-discounting rate from today is the highest, followed
by 3 months later, 6 months later, and then 12 months (one year) later. We also confirmed the magni-
tude effect. The time-discounting rate receiving 10,000 yen is the highest, followed by that receiving
30,000 yen and then that receiving 50,000 yen. This paper reaffirms the robustness of the main two
phenomena in Behavioral Economics. It also finds that the marginal utility of money diminishes just

as with general economic goods.
Keywords: discounting behavior, time-discounting rate, hyperbolic discount, magnitude effect, sub-
jective discount factor, Bayesian hierarchical model
JEL Classification Codes: C91, D15, C11

1 Introduction

“Time discounting” means that a desired result in the future is perceived as less valuable than

one in the present. It is also known as “temporal discounting” and “delay discounting”. Time-discounting
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rate is an index that indicates how much important the present is by comparing its valuation at an ear-
lier date with one for a later date. A larger time-discounting rate means giving more importance to the
present compared to the future.? In order words, the time-discounting rate shows the degree of impa-
tience. The time-discounting rate plays an important role in the intertemporal choice. Therefore, it also
affects decisions on personal consumption and savings, and also affects a path of economic growth and
a steady-state level of a country.

Standard Economics, which assumes rational economic agents (Homo Economicus), uses an ex-
ponential discount function in which the rate of time discounting is constant and independent of time.?
Whereas, Behavioral Economics uses hyperbolic discount functions instead in order to explain the anoma-
lous behavior because, oftentimes, economic agents take anomalous behavior.

In Behavioral Economics, “hyperbolic discount” and “magnitude effect” are among well-known fac-
tors on the time-discounting rate: (i) “hyperbolic discount” (also known as “present bias”) suggests
that values placed on rewards decrease very rapidly for small delay periods and then fall more slowly
for longer delays (e.g. Thaler (1981), Benzion et.al. (1989), Laibson, (1997), O’ Donoghue and Rabin
(1999), etc.) and (ii) “magnitude effect” suggests that the time-discounting rates are higher for smaller
amounts, compared to higher amounts (e.g. Kirby (1997), Green et.al. (1997), etc.).? Loewenstein
(1992) and Frederick et.al. (2002) are both very informative and detail-oriented on time-discounting.

The purpose of this paper is to clarify the characteristics of the time-discounting rate. In particu-
lar, we focus on the two characteristics described above which are hyperbolic discounting and magni-
tude effect. Questionnaires are becoming a common method in this research field. We also conducted
a survey on college students (nationals and non-nationals alike) in Japan. We analyzed the aggregated
data and estimated the time-discounting rate.

This research field has extensive literature, so adding something new is not easy. However, in this
paper, we use utility level (happiness level) to try to estimate the rate of time-discounting.# This is

our humble contribution.

D Frederick, et.al. (2002) distinguishes “time-discounting” from “time preference”. Frederick, et.al. (2002) uses
the term “time-discounting” broadly to encompass any reason and the term “time preference” to refer, more
specifically, to the preference for immediate utility over delayed utility.

2 Ramsey (1928) assumes that the subjective discount rate (o) is constant.

3) Interestingly, Holt and Wolf (2019) examined the magnitude effect in pigeons. There was no significant evi-
dence for the magnitude effect.

4 Frey (2008) mentioned that the utility is used to measure the level of happiness which is an abstract variable.
Happiness is not exactly the same with utility, but both happiness and utility have a close relationship in
that the higher the utility level is, the higher the happiness level is. In this paper, “utility” and “happiness”
will be used in the same meaning. See the footnote 4 in Shin (2018) in detail. The relationship between dis-
count rate and time preference is shown as discount rate=time preference+1 in Rotschedla et.al. (2015).
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The results of the paper can be summarized as follows: (i) we confirmed past studies on hyperbolic
discounting behavior in that the time-discounting rate from today is the highest, followed by 3 months
later, 6 months later, and then 12 months (one year) later. This result shows that the time-discounting
rate is inversely proportionate to the length of the delay in time wherein the former decreases with
the increase in the latter. (i) we also confirmed the magnitude effect. The time-discounting rate receiv-
ing 10,000 yen is the highest, followed by that receiving 30,000 yen and then that receiving 50,000 yen.
There was a tendency for the time-discounting rate to decrease as the amount increased. From the
survey, we reaffirmed the robustness of the main two phenomena in Behavioral Economics. (iii) we
also finds that the marginal utility of money diminishes just as with general economic goods.

This paper is organized as follows: Section 2 outlines the survey. Section 3 reports the results of
the analysis and interprets the results. Section 4 offers conclusions on this research. Finally, the ques-

tionnaire used in this survey are posted in Appendix.

2 Outline of survey

In this research, using a questionnaire, we surveyed students at Asia University in Japan in order
to investigate the time-discounting rate. We collected the responses of the questionnaire via website
considering the trouble of data input work if survey was to be conducted on paper. We opened the ques-
tionnaire on website. We announced the URL to the students during the classes that we teach and
we asked them to cooperate with this survey.

The students could participate at any time during the survey period which runs from October 10,
2019 to December 23, 2019. Responses were obtained from 323 students from freshman (1st year stu-
dent) to senior (4th year student). In light with preserving the privacy of the respondents and in keep-
ing the research free from all prejudice and bias, the concerns of the respondents, the response rate
and any data with regard to the respondents’ personal information, such as name, grade, gender, income,
etc., are kept anonymous. At this point, some respondents may have taken the survey lightly.” The
questionnaire used in this research is attached in the Appendix.

This is a selection experiment where the combinations of the amount of money received and the

timing are used. We prepared four kinds of money they receive: 10,000 yen, 30,000 yen, 50,000 yen

5  Especially given the purely hypothetical and unincentivized nature of the survey experiment, another com-
mon way of approaching this problem would be to include survey items checking for potential protest responses
or answers that potentially have been affected by experimenter demand effects (see e.g. Bateman et al.,
2002). Several studies have shown how to minimize or eliminate hypothetical bias and discussed the posi-
tive effect of honesty reminders in stated preference surveys (see e.g. Loomis (2014) or Stevens, Tabatabaei
and Lass (2013)).
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and 100,000 yen, and five kinds of reception timing: Today, 3-months later, 6-months later, 12-months
later, and 36-months later. The number of combinations between the money and timing was 60. The
questions are in a two-choice format. For example:®
- Q3. Which one do you prefer?
Please, choose between the two scenarios.
o get 10,000 yen only for today
o get 30,000 yen if you wait for 3 months

The number of questions was 60. The correspondents don’t need to answer all of them. For exam-
ple, we can expect easily that if the correspondents choose the second option from Q3 then they will
choose the second option from Q4. So, we don’t ask them Q4 and they don’t need to answer Q4. In
case that the correspondents choose the second option from Q6, we don’t ask them Q9, Q12 and Q
14 because we can expect that they will choose the first option from Q9, Q12 and Q14. As stated by
these examples, the questions are different according to what choice the correspondents pick. The
correspondents answered only about 30 questions on average from the 60 questions.

We also asked about happiness level with the amount they received. We prepared eleven choices
-1,2,3.,.,.9, 10 and over 10 - for the happiness level when they receive the money, 1 being the low-
est. The questions are below.

- Let’s assume that the happiness level when you get (found, received, earned) 10,000 yen is 1.

Based on that, how much is the “happiness level” when you get (found, received, earned) 30,000

yen, 50,000 yen, or 100,000 yen, respectively?

Please, choose only one option for each question.

Question 1 2 3 4 5 6 7 8 9 10 overl0

o
o
o
o
)
o
o
o
o
o
o

30,000 yen
50,000yen ©° ©° o o o o o o o o o
100,000yen ©° ©°© o°© o o o o o o o °

6) The questionnaire used in the survey does not have question numbers (e.g. Q3). However, for ease of ex-
planation, the question numbers have been assigned herein.
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3 Results

3.1 Aggregate results

We summarize the aggregate results in Table 1 and Table 2. Table 1 summarizes the results of
the question on the happiness level of the money they received.

“Over 10” was uniformly evaluated as 18. Even though it is arbitrary, “over 10” was set to 18, so
that the average of happiness level (8.92) when receiving 100,000 yen reaches its closest to the median
(9). In Table 1, 62 students receiving 30,000 yen (Q2-1), 29 students receiving 50,000 yen (Q2-2), and
28 students receiving 100,000 yen (Q2-3) all answered that their happiness level is 1. They were equally
satisfied when they received 10,000 yen or 30,000 yen or 50,000 yen or 100,000 yen. We can consider
several reasons, among others: (1) that as the marginal utility of money decreases, the marginal util-
ity would approach almost zero, then their utility level is almost the same even though the money they
receive increases; (2) that the students already knew the scenarios to be fictional (they do not get the
money in real), so they did not answer seriously and so on. The results have been derived from the
students’ own discretion arbitrarily or whimsically or for various other reasons which remain unknown.
Nevertheless, we used their data for our research.

It was found that the higher the amount received, the higher the happiness level was as shown
in the table above (3.97 < 5.52 < 8.92). As money increases, the marginal happiness level decreases.
In Fig. 1, we draw the histograms and the relationship between money and happiness level using the
aggregate results in Table 1. From Fig. 1 (4), it can be seen that the curve of happiness level is not
linear, but becomes flatter as money increases, that is, the marginal happiness level for money gradu-
ally decreases.”

Table 2 summarizes the results from Q3 to Q62. The number of respondents for each option and

Table 1 Aggregate results for happiness level

happiness level
Question average median
1 2 3 4 5 6 7 8 9 10 overl0 (=18)

Q2-1.30,000 yen |62 58 87 28 34 8 10 11 6 5 14 397 3
Q2-2.50000 yen |29 25 53 38 56 31 16 25 14 20 16 552 5
Q2-3.100000yen | 28 6 29 42 23 9 11 11 13 73 78 892 9

7 It can be clearly seen that the marginal utility decreases gradually when viewed on average compared to
when viewed on median. The degree of the curvature may depend on how the “over 10” is evaluated.
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Fig. 1 Happiness level
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their ratio were reported. We coded 0 if they chose the first one which opts for earlier receipt, and
1 if they chose the second one for late receipt. The question with the highest number of respondents
who chose option 0 was Q11. The respondents are 291 (90.1%). It is painted in red in Table 2. Q11 is
as follows:
- Q11. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 30,000 yen if you wait for 36 months

On the other hand, the question with the highest number of respondents who chose option 1 was
Q6. The respondents are 284 (87.9%). It is also painted in red in Table 2. Q6 is as follows:
- Q6. Which one do you prefer?

Please, choose between the two scenarios.
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Table 2 Aggregate results for number of respondents

number of percentage number of percentage number of percentage

%‘gis respondents of ;:23502;)) %‘(1)‘;3 respondents of (;:j?:ﬁ;o) %1(1;5 respondents of ;:2350?%)
0 1 0 1 0 1 0 1 0 1 0 1

Q3 | 132 | 191 | 409 | 591 | Q23 | 142 | 181 | 440 | 560 | Q43 | 197 | 126 | 61.0 | 39.0
Q4 74 249 | 229 | 771 | Q24 | 203 | 120 | 628 | 372 | Q44 | 251 72 | 777 | 223
Q5 | 207 | 116 | 641 | 359 | Q25 | 243 80 | 752 | 248 | Q45| 118 | 205 | 365 | 635
Q6 | 39 | 284 | 12.1|87.9| Q26 | 273 50 | 845 | 155 | Q46 | 69 254 | 214 | 786
Q7 | 140 | 183 | 433 | 56.7 | Q27 | 103 | 220 | 319 | 681 | Q47 | 242 81 | 749 | 251
Q8 | 250 73 | 774 | 226 | Q28 | 67 256 | 207 | 793 | Q48 | 44 279 | 136 | 864
Q9 79 244 | 245 | 755 | Q29 | 214 | 109 | 663 | 337 | Q49 | 182 | 141 | 563 | 43.7
Q10 | 205 | 118 | 635 | 365 | Q30 | 45 278 | 139 | 86.1 | Q50 | 118 | 205 | 365 | 635
QL1 [ 291 | 32 |90.1| 9.9 | Q31| 135 | 183 | 418 | 582 | Q51 | 167 | 156 | 51.7 | 483
Q12 | 133 | 190 | 412 | 588 | Q32 | 266 57 | 824 | 176 | Q52 | &3 240 | 257 | 743
Q13 | 249 74 | 771 | 229 | Q33| 85 238 | 263 | 737 | Q53 | 243 80 | 752 | 248
Q14 | 190 | 133 | 588 | 41.2 | Q34 | 223 | 100 | 69.0 | 31.0 | Q54 | 198 | 125 | 613 | 387
Q15 | 176 | 147 | 545 | 455 | Q35| 175 | 148 | 542 | 458 | Q55 | 132 | 191 | 409 | 59.1
Q16 | 76 247 | 235 | 765 | Q36 | 164 | 159 | 50.8 | 49.2 | Q56 | 230 93 | 712 | 288
Q17 | 231 92 | 715 | 285 | Q37 | 66 257 | 204 | 796 | Q57 | 188 | 135 | 582 | 418
Q18 | 141 | 182 | 437 | 563 | Q38 | 235 88 | 728 | 272 | Q58 | 123 | 200 | 381 | 619
Q19 | 263 60 | 814 | 186 | Q39 | 154 | 169 | 47.7 | 523 | Q59 | 82 241 | 254 | 746
Q20 | 196 | 127 | 60.7 | 393 | Q40 | 271 52 | 839 | 161 | Q60 | 200 | 123 | 619 | 381
Q21 | 287 36 | 889 | 111 | Q41 | 218 | 105 | 675 | 325 | Q61 | 122 | 201 | 378 | 622
Q22 | 239 84 | 740 | 260 | Q42 | 122 | 201 | 378 | 622 | Q62 | 171 | 152 | 529 | 471

o get 10,000 yen only for today

o get 100,000 yen if you wait for 3 months

But in Q36, the ratio of respondents who chose options 0 and 1 both reach the closest to half
(50%). They are 164 (50.8%) and 159 (49.2%), respectively. It is painted in blue in Table 2. Q36 is as

follows:

- Q36. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months
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o get 50,000 yen if you wait for 6 months

In Q11, the first option “10,000 yen Today” is compared to the second option “30,000 yen 36 months
later” which is deemed the worst condition among the combinations because it has the longest period
(36 months) for the least amount (30,000 yen) to be received. Therefore, it is thought that many stu-
dents chose the first option “10,000 yen Today”. On the other hand, in Q6, the first option “10,000 yen
Today” is compared to the second option “100,000 yen 3 months later” which is deemed the best con-
dition among the combinations because it has the shortest period (3 months) for the largest amount
(100,000 yen) to be received. Therefore, it is thought that many students chose the second option
“100,000 yen 3 months later”. In the case of Q36 which compares “30,000 yen 3 months later” and
“50,000 yen 6 months later”, the receiving times of both cases are set in the future. Moreover, the dif-
ference in the periods (3 months vs. 6 months) is short and the difference in the amounts (30,000 yen
vs. 50,000 yen) is not large. A hyperbolic discount curve has a higher discount rate in the near future
and lower discount rate in the distant future. Considering the hyperbolic discount, it is probable that

the respondents did not feel much difference between the happiness levels in both options.

3.2 Estimation model
We estimate the subjective discount factor (8) instead of the time-discounting rate (o). There is

the relationship between the time-discounting rate (o) and the subjective discount factor (8) as follows:

1 _1-5

B=7p or p="g €]

When the subjective discount factor (3) is low, the weight for future utility is small. In other words,
the future utility is greatly discounted. Conversely, when the subjective discount factor () is high, the
weight for future utility is large. In other words, it does not discount much future utility.

Let us define the exponential discount function (V) of individual happiness level as follows:
Vie=Ai; 8 )

where, i represents individual (i=1, 2,..., 323); 7 represents the amount of received money j € {10000,
30000, 50000, 100000/; A is the happiness (utility) level. For example, Aix,1000 means the happiness level
of the 100th respondent obtained from 10,000 yen today. 8 is the subjective discount factor; ¢ is the
number of months delayed.

We consider a function of softmax action selection (@) in order to estimate the parameters from

the option selection data (0 or 1).
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exp (Vo)
Oijutiint, = 3
' exp(@:Vij.) +exp(@Vis,s) ©®)

where, ¢ is an inverse temperature of softmax function. We assume that C, which is the selection re-

sult (C € {0, 1)), follows Bernoulli distribution with 4.
Ciinpe ~ Bernoulli(@.s..x) 4)

There are two kinds of parameters - 3 and ¢ - which we estimate. We set the parameters on an

individual basis. We assume that each parameter follows a normal distribution as follows:

Bi ~ Normal (1, 05) I [0, 1]
#: ~ Normal (¢, 6,) I[0, 0]

where, u5, 05, s and o, are hyper-parameters which the parameters set for each individual have in com-
mon and I [a, b] is an indicator function that takes the value from a to b. £; and ¢; are assumed to be
truncated normal distributions. We assume that the hyper-parameters are distributed as follows: y; ~
Normal (¢, 6%), 0; ~ Student ¢ (v, wb, 05), 1 ~ Normal(ef, o), o, ~ Student ¢ (v, 1, 05), where uf, o3,
Vi, 1, 06, 128, o¥, Vi, b and o) are parameters (or arguments) required for the distribution functions.
These parameters are specified to make the hyperprior vague as follows: #§ =0.5, 65 =0.5, vs=3, 1}
=0,0:=1, #5=0,05=10, v,=3, ¢t=0 and o;=1.

The estimation was performed using the Bayesian hierarchical model. The sampling was run with
a burn-in of 10,000 iterations out of the 20,000 iterations. The estimated results are reported in Table
3 and Table 4. We used “Rstan” to calculate the estimation results in Table 3 and Table 4. Rstan is a
generic tool that can be used in a wide variety of situations for Bayesian statistical model because it
makes complex calculations easy and simple to code. To decide on convergence, we inspect the Gelman-
Rubin’s convergence diagnostic which provides one measure of convergence based on multiple chains.
See Gelman and Rubin (1992) in detail. Because the values are smaller than 1.1 for all parameters, it
is considered that this sampling has been converged completely. We show that all estimates are signifi-

cant from the HPDI (Highest Posterior Density Interval).

3.3 Hyperbolic discounting

Let us examine the hyperbolic discount where the time-discounting rate is smaller for bigger de-
lays and the time-discounting rate is bigger for today. The estimation results are summarized in Table
3.

(1) to (4) are the results of estimation using all the answers from Q3 to Q62. (5) to (8) are the

results of estimation using the answers to Q3 to Q26. These 24 questions compare the situations between
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Table 3 Estimation results

LAl mean SD. X25. X50. X975.  Rhat
7 0855 0008 0839 0855 0871 1.000
(2) o5 0133 0007 0120 0132 0147  1.000
(3) ws 1083 0055 0977  1.083 1.193 1.000
4) oy 0878 0052 0782 0877 0985 1.000
II. Today mean S.D. X25. X50. X975.  Rhat
(5) s 0811 0010 0791 0811 0831 1.000
(6) o5 0.159 0008 0145 0159 0176 1.000
(7) 1807 0094 1629 1805 1994  1.000
8) oy 1216  0.085 1059  1.213 1.392 1.000

III. 3 months mean SD. X25. X50. X975 Rhat
9)

9w 0856 0008 0839 0856 0872  1.000
(10) o5 0127 0008 0112 0127 0142  1.000
(11) 1374 0073 1238 1371 1523 1.000
(12) o, 0841 0067 0719 0839 0978  1.000

IV. 6 months mean S.D. X25. X50. X975. Rhat

(13) w5 0908 0006  089% 0908 0919 1.000
(14) s 0081 0006 0071 0081  0.092 1.000
(15) s 1.38¢ 0092 1214 1380 1574  1.000
(16) o, 085 0079 0711 0852 1.020  1.000

V. 12 months mean S.D. X2.5. X50. X975. Rhat

(A7) s 0956 0003 0951 0956 0961 1.000
(18) s 0033 0003 0028 0033 0033 1.000
(19) u, 0839 0098 0658 0835 1.043 1.001
(20) o, 0398 0066 0280 0393  0.536 1.001

the present and the future time periods - Today vs. 3 months, Today vs. 6 months, Today vs. 12 months
and Today vs. 36 months. (9) to (12) are the results of estimation using the answers to Q27 to Q44.
These 18 questions compare the situations between 3 months later and the time periods after 3 months
- 3 months vs. 6 months, 3 months vs. 12 months and 3 months vs. 36 months. (13) to (16) are the

results of estimation using the answers to Q45 to Q56. These 12 questions compare the situations be-
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tween 6 months later and the time periods after 6 months - 6 months vs. 12 months and 6 months
vs. 36 months. (17) to (20) are the results of estimation using the answers to Q57 to Q62. These 6
questions compare the situations between 12 months later and the time periods after 12 months - 12
months vs. 36 months.

Looking at the estimation results of the subjective discount factor in Table 3, the order is as follows:

(G) 0.811 < (9) 0.856 < (13) 0.908 < (17) 0.956

—_— = —_—— ——

today 3-month later 6-month later 12-month later
Calculating the time-discounting rate using Eq. (1) gives the following order.

0.233 > 0.168 > 0.101 > 0.046

N 2 ——

today 3-month later 6-month later 12-month later

The hyperbolic discount phenomenon was confirmed, that is, the earlier the receipt timing, the greater
the time-discounting rate.

Fig. 2 shows the relationship between time and time-discounting rate. The x-axis and y-axis repre-
sent time and time-discounting rate, respectively. The black solid line represents a hyperbolic discount-
ing which is calculated using 5=0.811 from periods 0-3, 3=0.856 from periods 3-6, 5=0.908 from peri-
ods 6-12 and 3=0.956 from periods 12-30.

3.4 Magnitude effect

Let us examine the magnitude effect where the higher the amount to be received effects a lower
time-discounting rate. The estimation results are summarized in Table 4.

(1) to (4) are the results of estimation using the answers from Q3 to Q14. These 12 questions com-
pare the situations between 10,000 yen at present and the larger amounts received in the future - 10,000
yen vs. 30,000 yen, 10,000 yen vs. 50,000 yen and 10,000 yen vs. 100,000 yen. (5) to (8) are the results
of estimation using the answers from Q15 to Q22. These 8 questions compare the situations between
30,000 yen at present and the larger amounts received in the future - 30,000 yen vs. 50,000 yen and
30,000 yen vs. 100,000 yen. (9) to (12) are the results of estimation using the answers from Q23 to
Q26. These 4 questions compare the situations between 50,000 yen at present and the larger amounts
received in the future - 50,000 yen vs. 100,000 yen.

Looking at the estimation results of the subjective discount factor in Table 4, the order is as follows:

(1) 0.780 < (5) 0.840 < (9) 0.850

—— —_— =

10,000 yen 30,000 yen 50,000 yen
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Calculating the time-discounting rate using Eq. (1) gives the following order.
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Table 4 Estimation results

1. 10,000 yen mean S.D. X25. X50. X975.  Rhat
(1) 0780 0011 0758 0780 0801 1.000
(2) o5 0.181 0009 0165 0181 0200  1.000
(3) 3.261 0.168 2948 3254 3610  1.000
4) o 1286  0.143 1.021 1.281 1579  1.001
II. 30,000 yen mean SD. X25. X50.  X975. Rhat
(5) s 0840 0009 0822 0840 0858  1.000
(6) o5 0140 0008 0126 0139 0155 1.000
(7) 2833 0243 2394 2821 3354  1.000
8) oy 1470 0173 1162 1458 1830  1.000
II1. 50,000 yen | mean SD. X25. X50.  X975. Rhat
9) 0850 0010 0830 0850 0868  1.000
(10) g 0117 0008 0102 0117 0134  1.000
(A1) s 1784 0308 1262 1756 2474 1002
(12) o4 0817 0169 0533  0.801 1197 1.003
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0.282 > 0.190 > 0.176

—_— —— =

10,000 yen 30,000 yen 50,000 yen

The magnitude effect was also confirmed, that is, the time-discounting rate was greater for the small

gain than for the large gain.

4 Conclusions

In this paper, we conducted a questionnaire survey to college students in Japan and examined the
characteristics of the time-discounting rate. There are a lot of studies on the time-discounting rate by
questionnaire survey, however, it is a new approach to estimate the time-discounting rate using utility
level introduced in this paper.

In particular, this paper examines two well-known facts in behavioral economics: hyperbolic discount-
ing and the magnitude effect. In this survey, we confirmed the hyperbolic discounting phenomenon
from the aggregated data and estimated results. We can say that the difference between today and to-
morrow is greater than the difference between tomorrow and the day after tomorrow. Moreover, the
magnitude effect could also be confirmed from the estimation results. We can say that small gains are
discounted more than large gains. This paper reaffirmed the robustness of the main two phenomena
in Behavioral Economics. We also found the marginal utility of money diminishes just as with general
economic goods (also known as Gossen’s law).

The time-discounting rate is also affected by other factors like income, assets, age, and so on.
However, these variables were not taken into account because the respondents of this research were
all college students. Considering these variables and expanding the range of respondents remains to

be seen in our future research.
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5 Appendix

The questionnaire.

Discount of Money

This is a survey for a research on “Discount of Money”. There are no right or wrong answers.

Your responses are anonymous and confidential. No personal name or contact information is collected.

However, if you want to know the results of my research, please, put your name and e-mail address

on the last page. I will send the results when I finish this research.
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There are 63 questions in this questionnaire, however, the correspondents will answer only about

30 questions. The questions are different according to what choice you pick. Don’t take this survey

seriously.

Thank you very much for your cooperation.

Happiness Level

Let’s assume that the happiness level when you get (found, received, earned) 10,000 yen is 1.

Based on that, how much is the “happiness level” when you get (found, received, earned) 30,000 yen,

50,000 yen, or 100,000 yen, respectively? Please, choose only one option for each question.

Question 1 2 3

9

o
o
o

30,000 yen
50,000 yen
100,000yen o o o

o
)
)

10 overl0

Q3. Which one do you prefer?

Please, choose between the two scenarios.
o get 10,000 yen only for today

o get 30,000 yen if you wait for 3 months
Q4. Which one do you prefer?

Please, choose between the two scenarios.
o get 10,000 yen only for today

o get 50,000 yen if you wait for 3 months
Q5. Which one do you prefer?

Please, choose between the two scenarios.
o get 10,000 yen only for today

o get 30,000 yen if you wait for 6 months
Q6. Which one do you prefer?

Please, choose between the two scenarios.
o get 10,000 yen only for today

o get 100,000 yen if you wait for 3 months
Q7. Which one do you prefer?
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Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 50,000 yen if you wait for 6 months

Q8. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 30,000 yen if you wait for 12 months (1 year)
Q9. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 100,000 yen if you wait for 6 months

Q10. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 50,000 yen if you wait for 12 months (1 year)
Q11. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 30,000 yen if you wait for 36 months (3 years)
Q12. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 100,000 yen if you wait for 12 months (1 year)
Q13. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 50,000 yen if you wait for 36 months (3 years)
Q14. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen only for today

o get 100,000 yen if you wait for 36 months (3 years)
Q15. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today
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o get 50,000 yen if you wait for 3 months

Q16. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 100,000 yen if you wait for 3 months

Q17. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 50,000 yen if you wait for 6 months

Q18. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 100,000 yen if you wait for 6 months

Q19. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 50,000 yen if you wait for 12 months (1 year)
Q20. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 100,000 yen if you wait for 12 months (1 year)
Q21. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 50,000 yen if you wait for 36 months (3 years)
Q22. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen only for today

o get 100,000 yen if you wait for 36 months (3 years)
Q23. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen only for today

o get 100,000 yen if you wait for 3 months

Q24. Which one do you prefer?
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Please, choose between the two scenarios.

o get 50,000 yen only for today

o get 100,000 yen if you wait for 6 months

Q25. Which one do you prefer?
Please, choose between the two scenarios.

o get 50,000 yen only for today

o get 100,000 yen if you wait for 12 months (1 year)
Q26. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen only for today

o get 100,000 yen if you wait for 36 months (3 years)
Q27. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 30,000 yen if you wait for 6 months

Q28. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 50,000 yen if you wait for 6 months

Q29. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 30,000 yen if you wait for 12 months (1 year)
Q30. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 6 months

Q31. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 50,000 yen if you wait for 12 months (1 year)
Q32. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months
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o get 30,000 yen if you wait for 36 months (3 years)
Q33. Which one do you prefer?
Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 12 months (1 year)
Q34. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 50,000 yen if you wait for 36 months (3 years)
Q35. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 36 months (3 years)
Q36. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months

o get 50,000 yen if you wait for 6 months

Q37. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 6 months

Q38. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months

o get 50,000 yen if you wait for 12 months (1 year)
Q39. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 12 months (1 year)
Q40. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months

o get 50,000 yen if you wait for 36 months (3 years)
Q41. Which one do you prefer?
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Please, choose between the two scenarios.

o get 30,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 36 months (3 years)
Q42. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 6 months

Q43. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 12 months (1 year)
Q44. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen if you wait for 3 months

o get 100,000 yen if you wait for 36 months (3 years)
Q45. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 6 months

o get 30,000 yen if you wait for 12 months (1 year)
Q46. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 6 months

o get 50,000 yen if you wait for 12 months (1 year)
Q47. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 6 months

o get 30,000 yen if you wait for 36 months (3 years)
Q48. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 6 months

o get 100,000 yen if you wait for 12 months (1 year)
Q49. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 6 months
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o get 50,000 yen if you wait for 36 months (3 years)
Q50. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 6 months

o get 100,000 yen if you wait for 36 months (3 years)
Q51. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 6 months

o get 50,000 yen if you wait for 12 months (1 year)
Q52. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 6 months

o get 100,000 yen if you wait for 12 months (1 year)
Q53. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 6 months

o get 50,000 yen if you wait for 36 months (3 years)
Q54. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 6 months

o get 100,000 yen if you wait for 36 months (3 years)
Q55. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen if you wait for 6 months

o get 100,000 yen if you wait for 12 months (1 year)
Q56. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen if you wait for 6 months

o get 100,000 yen if you wait for 36 months (3 years)
Q57. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 12 months (1 year)
o get 30,000 yen if you wait for 36 months (3 years)
Q58. Which one do you prefer?
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Please, choose between the two scenarios.

o get 10,000 yen if you wait for 12 months (1 year)

o get 50,000 yen if you wait for 36 months (3 years)
Q59. Which one do you prefer?

Please, choose between the two scenarios.

o get 10,000 yen if you wait for 12 months (1 year)

o get 100,000 yen if you wait for 36 months (3 years)
Q60. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 12 months (1 year)

o get 50,000 yen if you wait for 36 months (3 years)
Q61. Which one do you prefer?

Please, choose between the two scenarios.

o get 30,000 yen if you wait for 12 months (1 year)

o get 100,000 yen if you wait for 36 months (3 years)
Q62. Which one do you prefer?

Please, choose between the two scenarios.

o get 50,000 yen if you wait for 12 months (1 year)

o get 100,000 yen if you wait for 36 months (3 years)

Thank you for your cooperation.
If you want to know the results of my research, please, put your name and e-mail address on the
blanks. I will send the results when I finish this research.

name:

e-mail address:
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