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EWD M OREIEISIBI E B A TITHON/A 100 FEEW D mEORFEE|5IBI R %
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Effects of amount of rewards on temporal discounting

in Japanese students.

Masaharu Takahashi

(Asahikawa Mediacal College)

When people choose between immediate and delayed rewards, the
value of delayed rewards are weighted less than immediate rewards.
For example, the subjective value of 100 dollars which is given
within a year is smaller than the subjective value of 100 dollars
which is given immediately. Previous studies on choice have
suggested that this phenomenon can be explained by a process of
temporal discounting. Figure 1 depicts the concept of temporal
discounting. The x-axis indicates time and y-axis indicates
subjective value. Value of reward decreases as time before its
presentation, that is, delay increases. If these values decrease
according to a particular function, temporal discounting models
can also describe "reversal of preference." That is, a subjects
will show self-control by choosing delayed larger reward at T2,
but the same subject will show impulsive choice by choosing
immediate small reward at T2. For example, to go to a party a
day before examination may produce an immediate small reward because

you may have a good time at the party. But to study a day before
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Figure 1 Temporal discounting of delayed rewards and reversal of preference.
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examination may produce a delayed large reward, such as getting
a good job.

Psychological studies on temporal discounting have delenated
that choices are well described by a hyperbolic function as follows.

V = A/ (1l+KD) (1)

In this equation, V is the present subjective value of a reward.
A is amount of the reward, andd is a delay. The parameter k reflects
the rate at which subjective value decreases. The procedure
proposed by Rachlin, Raineri, and Cross (1991) make it possible
to obtain discounting functions. In their experiments,
participants made a series of choices between the fixed amount of
reward that could be obtained after a delay and an immediately
obtained reward that varied in amount. For example, a participant
was asked to choose between 90,000 dollars now and 100,000 dolars
within a year. The amount of immediate rewards was varied while
the amount of delayed rewards was fied. The delay at which each
money could be obtained was also varied. For each fixed amount
at each delay, a subjectively equivalent immediate amount was
determined for each subject. The equivalent points were
calculated be taking the average of two determinations. The value
at which the participant switched preference from immediate to
delayed reward when the immediate rewards were presented in a

descending order and the value at which the participant switched
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preference from the delayed to the immediate reward when the
immediate rewards were presented in an ascending order. This is
kind of up-down staircase method, or, titration method in
Psychophysics.

Previous studies have reported several factors affecting
temporal discounting (see Figure 2). First, larger amounts of
rewards were discounted less than smaller amount of rewards (Green,
Myerson, & MacFaden, 1997: Raineri & Rachlin, 1993). Second, old
participants discount rewards less than young participants (Green,
Fry, & Mayerson, 1994). Third, rich participants discount rewards
less than poorer participants (Green, Myerson, Lichtman, Rosen &
Fry, 1996). Forth, Stable currencies, such as US dollars are
discounted less than unstable currency such as polish old zloty
in 1994 (Ostaszewski & Green, 1998).

The present study examined the generality of this amount effect
in different countries. In addition, we examined temporal
discounting of food, rice, instead of money, in order to clarify

factors affecting temporal discounting.

Experiment 1

Experiment 1 examined effects of amount of money on temporal

discounting with Japanese undergraduate students. Previous
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studies on temporal discounting have shown that larger amounts of
rewards were discounted less than smaller amount of rewards (amount
effect: Green, Myerson, & MacFaden, 1997: Raineri & Rachlin, 1993).
The purpose of the present experiment is to examine general of this

finding in Japanese undergrduate students.

Method

Participants

Fifty undergraduate students of Hokkaido University (25 males
and 23 females). They were between 18 and 21 years of age. All
took in the experiment as an introductory course of experimentation
in psychology.
Procedures

The survey took place in a large. All participants were tested
simultaneously in this room. Participants sat at a desk facing a
blackboard and an experimenter stood at a desk in front of the
blackboard. The participants made a series of choice regarding
hypothetical amounts of money. Each of the participants was given
a set of answer sheets on which trial numbers and alternatives (now
vs. delay period) were printed. For all pairs of alternatives, one
of the alternatives is hypothetical amounts of money available
immediately (e.g., 70,000 yen now), and the other is money available

after a specified period of delay (100,000 yen within 5 years).
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The experimenter stood at a desk in front of the participants and
read trial numbers every 5 second. After the experimenter read
trial numbers aloud, participants indicated his/her preference by
checking one of the alternatives on the sheet.

Each participants were given two booklets. One of the
booklets included pairs of alternatives which were designed to
examine temporal discounting of 1,000,000 yen (1,000,000 yen
condition). The other booklet included pars of alternatives which
were designed to examine temporal discounting of 100,000 yen
(100,000 yén condition).

For each pair of alternatives, the left alternative is money
available immediately, and the right one is money available after
a specified period of delay. There were 5 delays: 6 months, 1 year,
5 years, 10 years, and 20 years and all the participants experienced
these delays in this order. Each delay condition consisted of 50
choice trials. There were 25 amounts of money on the left
(immediate money) ranging from 1% to 99% of the delayed, fixed amount
of money on the right. For the first 25 trials, the amounts of
money printed on the left varied from the minimum to the maximum
and for the last 25 trials the amounts of money printed on the left

decreased from the maximum to the minimum.
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At the start of experimets, participants read the following

instructions which were printed on a sheet of paper:

The purpose of the present study is to compare your
preference between different amounts of money available at
different points in time. In this study you will be asked
to make a series of choices between hypothetical monetary
alternatives. As you can see, there are two sets of
alternatives. The alternative on your left will offer you
an amount of money to be paid right now. This amount will
vary from card to card. The amount on the alternatives on
your right will be always (A), but its payment will be delayed.

Please look at the example alternatives at this time.

It will be your job to choose between the two alternatives
presented and to check the box of the alternative you would
prefer. It is important to base your decision on only two
cards presented on each trial. Do not base your decision on
sets of alternatives previously seen or ones you expect to
see. There are no correct or incorrect choices. We are
interested in the options you would prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel

that you do not understand completely at this time. During
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the practice please ask me as many questions as you like
because once practice is over I can no longer answer your

questions.

The Instructions for 1,000,000 yen condition included “1,000,000
yen condition” and the Instructions for 100,000 yen condition

participants included “100,000 yen condition” at point (A). Half
of the participants experienced 1,000,000 yen condition first and

100,000 yen condition second.

Results and Discussion

For each condition of each participant, the rate of temporal
discounting was measured based on the equation (1). Values of k
parameter, which provides an index of the rate of discounting, were
estimated by the nonlinear curve-fitting method. For one of fifty
sujects, values of k could not be obtained becase the poor fit made
the parameter estimates meaningless in both 1,000,000 yen condition
and 100,000 yen condition. For tewleve of fifty sujects, values
of k could not be obtained becase the poor fit made the parameter
estimates meaningless in either 1,000,000 yen condition or 100,000
yen condition. For two of fifty sujects, values of k could not
be obtained becase the poor fit made the parameter estimates

meaningless in both 1,000,000 yen condition and 100,000 yen
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condition. Therefore, the data obtained from the remainign 36
subjects were used in the following analysis

Figure 3 indicates temporal discounting functions for
1,000,000 yen condition and 100,000 yen condition. The mean of
k values was 0.048 (s2=0.003) for 100,000 yen condition and 0.029
(s2=0.002) for 1,000,000 condition. These means were
significantly different (Sigh Test, z =3.5, p < 0.0005). These
values of k are similar to those obtained with yaoung adults with
young adults in US. In addition, the finding that values of k for
smaller amount of money was significantly differebt from those for

larger amount of money is consistent with ther previous studies.

Experiment 2

The purpose of the present study was to examine temporal
discounting of food, rice, instead of money, in order to clarify
factors affecting temporal discounting. If the degree of temporal
discounting obtained with money and food are similar, we can
postulate common factors which affect discounting of money and other
rewards, such as inflation. On the other hand, if the degree of
temporal discounting obtained with money is greater than that
obtained with food of equivalent value, temporal discounting of

rewards may be produced by various factors, such as subjective
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probability of participants' getting delayed rewards and utilities

of delayed rewards.

Method

Participants

Ninety two undergraduate students of Asahikawa Medical College
participated in the experiment. They were between 21 and 26 years
of age. All took in the experiment as an introductory course of
experimentation in psychology.
Procedures

The experiment took place in a large room. All participants
were tested simultaneously in this room. Participants sat at adesk
facing a blackboard and an experimenter stood at a desk in front
of the blackboard. The participants made a series of choice
regarding hypothetical amounts of money and rice. ©Each of the
participants was given a set of answer sheets on which trial numbers
and alternatives (now vs. delay period) were printed.

For all pairs of monetary alternatives, one of the alternatives
is hypothetical amounts of money available immediately (e.g.,
10,000 yen now), and the other is money available after a specified
period of delay (50,000 yen within 5 years). For all pairs of rice
alternatives, one of the alternatives is hypothetical amounts of

rice available immediately (e.g., 4 kg now), and the other is money
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available after a specified period of delay (5 kg within 5 years).
For both conditions, the experimenter stood at a desk in front of
the participants and read trial numbers every 5 second. After the
experimenter read trial numbers aloud, participants indicated
his/her preference by checking one of the alternatives on the sheet.
Each participants were given four booklets. Two of them

included pairs of monetary alternatives.  One of the booklets
included pairs of alternatives which were designed to examine
temporal discounting of 50,000 yen (50,000 yen condition). The
other booklet included pars of alternatives which were designed
to examine temporal discounting of 5,000 yen (5,000 yen condition).

For each pair of alternatives, the left alternative is money
available immediately, and the right one is money available after
a specified period of delay. There were 5 delays: 6 months, 1 year,
5 years, 10 years, and 20 years and all the participants experienced
these delays in this order. Each delay condition consisted of 50
choice trials. There were 25 amounts of money on the left
(immediate money) ranging from 1% to 99% of the delayed, fixed amount
of money on the right. For the first 25 trials, the amounts of
money printed on the left varied from the minimum to the maximum
and for the last 25 trials the amounts of money printed on the left
decreased from the maximum to the minimum.

The remaing two included pairs of rice alternatives. One of
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the booklets included pairs of alternatives which were designed
to examine temporal discounting of 50 kg of rice (50 kg condition).
The other booklet included pars of alternatives which were designed
to examine temporal discounting of 5kg of rice (5 kg condition).
For each pair of alternatives, the left alternative is rice
available immediately, and the right one is rice available after
a specified period of delay. There were 5 delays: 6 months, 1 year,
5 years, 10 years, and 20 years and all the participants experienced
these delays in this order. Each delay condition consisted of 50
choice trials. There were 25 amounts of rice on the left (immediate
rice) ranging from 1% to 99% of the delayed, fixed amount of rice
on the right. For the first 25 trials, the amounts of rice printed
on the left varied from the minimum to the maximum and for the last
25 trials the amounts of rice printed on the left decreased from
the maximum to the minimum.
For two monetary conditions, participants read the following
instructions which were printed on a sheet of paper at the start

of experimets:

The purpose of the present study is to compare your
preference between different amounts of money available at
different points in time. In this study you will be asked to

make a series of choices between hypothetical monetary
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alternatives. As you can see, there are two sets of
alternatives. The alternative on your left will offer you an
amount of money to be paid right now. This amount will vary
from card to carci. The amount on the alternatives on your right

will be always (A), but its payment will be delayed.
Please look at the example alternatives at this time.
It will be your job to choose between the two alternatives
presented and to check the box of the alternative youwould prefer.
It is important to base your decision on only two cards presented
on each trial. Do not base your decision on sets of alternatives
previously seen or ones you expect to see. There are no correct
or incorrect choices. We are interested in the options youwould

prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel
that you do not understand completely at this time. During the
practice please ask me as many questions as you like because

once practice is over I can no longer answer your questions.

The Instructions for 1,000,000 yen condition included
“1,000,000 yen condition” and the Instructions for 100,000 yen
condition participants included “100,000 yen condition” at point

(A). Half of the participants experienced 1,000,000 yen condition
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first and 100,000 yen condition second.
For two rice conditions, participants read the following
instructions which were printed on a sheet of paper at the start

of experimets:

The purpose of the present study is to compare your
preference between different amounts of rice available at
different points in time. In this study you will be asked
to make a series of choices between hypothetical rice
alternatives. As you can see, there are two sets of
alternatives. The alternative on your left will offer you
an amount of rice to be delivered right now. This amount will
vary from card to card. The amount on the alternatives on
your right will be always (A), but itsdeliverywill be delayed.
Please assume that this rice is food for you and you are not
allowed to sell it or give it to others.

Please look.at the example alternatives at this time
(indicating a sample sheet of paper on which two alternatives
were written).

I will read the alternatives aloud. It will be your
job to choose between the two alternatives presented and to
check the box of the alternative you would prefer. It is

important to base your decision on only two cards presented
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on each trial. Do not base your decision on sets of
alternatives previously seen or ones you expect to see. There
are no correct or incorrect choices. We are interested in
the options you would prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel
that you do not understand completely at this time. During
the practice please ask me as many questions as you like
because once practice is over I can no longer answer your

questions.

The Instructions for 50 kg condition included “50kg” and the
instructions for 5 kg condition included “5kg” at point (A). It
should be noted that 50 kg of rice corresponds to about 50,000 yen
and 5 kg of rice corresponds to about 5,000 yen. Each subject
experienced 50,000-yen condition, 5,000-yen condition, 100 kg of
rice condition, and 5 kg of rice condition in a random order.
Subjects were instructed that the price 10 kg of rice is about 5,000

yen and the price of 100 kg of rice is about 50,000 yen.

Results and Discussion
For each condition of each participant, the rate of temporal

discounting was measured based on the equation (1). Values of k
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parameter, which provides an index of the rate of discounting, were
estimated by the nonlinear curve-fitting method. For forty eight
of ninety two sujects, values of k could not be obtained becase
the poor fit made the parameter estimates meaningless inone of the
four conditions. Therefore, the data obtained from the remainign
43 subjects were used in the following analysis

The discounting functions for the 4 counditions are shown in
Figure 4. Again, the x-axis is delay and the y-axis is subjective
value. There was a significant difference between 50,000
condition and 5000 condition. There was no significant difference
between 100 kg and 10 kg condition. In other words, amount effect
was found only in money condition. Interestingly, there was a
significant difference between 50,000 yen condition and 100 kg
condition. The reason why rice is discounted more than money is
unknown at the present. But, Raineri and Rachlin (1993) suggested
that consumption constraints might be an important factor affecting
temporal discounting of money and commodity. Consumption

constraints mean that it takes some time for a subject to consume

reward. For example, it will take more than 10 months for a typical
Japanese student to consume 100 kg of rice. Therefore, most part
of rice reward was delayed more than nominal delay. This may

decrease subjective value of rice.
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Figure 4 Temporal discounting of money and rice for Japanese undergraduate students.
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Experiment 3

Experiment 3 attempted to compare temporal discounting
functions for money and meal ticket. Subjects were instructed that
the they had to consume the meal ticket for themselves. It is wasy
for us to spend 50,000 yen immediately in Japan whereas it is not
easy to spend 50,000 meal ticket immediately in Japan . Therefore,
if the hypothesis that consumption constraints affects temporal
dscounting, the rate of discounting for the meal tickets should
be larger than those for money.

Method
Participants

Forty one undergraduate students of Nihon Fukushi University
participated in the experiment. They were between 18 and 21 years
of age. All took in the experiment as an introductory course of
psychology.

Procedures

The experiment took place in a large room. All participants
were tested simultaneously in this room. Participants sat at a desk
facing a blackboard and an experimenter stood at a desk in front
of the blackboard. The participants made a series of choice
regarding hypothetical amounts of money and rice. Each of the

participants was given a set of answer sheets on which trial numbers

-32-



and alternatives (now vs. delay period) were printed.

For all pairs of monetary alternatives, one of the alternatives
is hypothetical amounts of money available immediately (e.g.,
10,000 yen now), and the other is money available after a specified
period of delay (50,000 yen within 5 years). For all pairs of meal
ticket alternatives, one of the alternatives is hypothetical
amounts of meal ticket available immediately (e.g., 10,000 yen now),
and the other is money available after a specified period of delay
(50,000 yen within 5 years). For both conditions, the experimenter
stood at a desk in front of the participants and read trial numbers
every 5 second. After the experimenter read trial numbers aloud,
participants indicated his/her preference by checking one of the
alternatives on the sheet.

Each participants were given two booklets. One of them included
pairs of monetary alternatives. One of the booklets included
pairs of alternatives which were designed to examine temporal
discounting of monetary rewards of 100,000 yen (money condition).
The other booklet included pars of alternatives which were designed
to examine temporal discounting of meal ticket of 100,000 yen (meal
ticket condition).

For each pair of alternatives, the left alternative is money
or meal ticket available immediately, and the right one is money

or meal ticket available after a specified period of delay. There
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were 5 delays: 6 months, 1 year, 5 years, 10 years, and 20 years
and all the participants experienced these delays in this order.
Each delay condition consisted of 50 choice trials. There were
25 amounts of money on the left (immediate money) ranging from 1%
to 99% of the delayed, fixed amount of money on the right. For
the first 25 trials, the amounts of money printed on the left varied
from the minimum to the maximum and for the last 25 trials the amounts
of money printed on the left decreased from the maximum to the
minimum.
For monetary condition, participants read the following

instructions which were printed on a sheet of paper at the start

of experimets:

The purpose of the present study is to compare your
preference between different amounts of money available at
different points in time. In this study you will be asked
to make a series of choices between hypothetical monetary
alternatives. As you can see, there are two sets of
alternatives. The alternative on your left will offer you
an amount of money to be paid right now. This amount will
vary from card to card. The amount on the alternatives on
your right will be always (A), but its payment will be delayed.

Please look at the example alternatives at this time.
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It will be your job to choose between the two
alternatives presented and to check the box of the alternative
you would prefer. It is important to base your decision on
only two cards presented on each trial. Do not base your
decision on sets of alternatives previously seen or ones you
expect to see. There are no correct or incorrect choices.
We are interested in the options you would prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel
that you do not understand completely at this time. During
the practice please ask me as many questions as you like
because once practice is over I can no longer answer your

guestions.

For meal ticket condition, participants read the following
instructions which were printed on a sheet of paper at the start

of experimets:

The purpose of the present study is to compare your
preference between different amounts of meal ticket available
at different points in time. In this study you will be asked
to make a series of choices between hypothetical meal ticket

alternatives. As you can see, there are two sets of
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alternatives. The alternative on your left will offer you
an amount of meal ticket to be delivered right now. This
amount will vary from card to card. The amount on the
alternatives on your right will be always (A), but its
delivery will be delayed. Please assume that this meal
ticket is just for you and you are not allowed to sell it or
give it to others.

Please look at the example alternatives at this.

It will be your job to choose between the two
alternatives presented and to check the box of the alternative
you would prefer. It is important to base your decision on
only two cards presented on each trial. Do not base your
decision on sets of alternatives previously seen or ones you
expect to see. There are no correct or incorrect choices.
We are interested in the options you would prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel
that you do not understand completely at this time. During
the practice please ask me as many questions as you like

because once practice is over I can no longer answer your

questions.

Half of the subjects experinced money money condition and meal
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ticket condition in this order. The remaining subjects experienced

them in an opposite order.

Results and Discussion

For each condition of each participant, the rate of temporal
discounting was measured based on the equation (1). Values of k
parameter, which provides an index of the rate of discounting, were
estimated by the nonlinear curve-fitting method. For twenty one
of forty one sujects, values of k could not be obtained becase the
poor fit made the parameter estimates meaningless in one of the
two conditions. Therefore, the data obtained from the remainign
20 subjects were used in the following analysis

The discounting functions for the 2 counditions are shown in
Figure 5. Again, the x-axis is delay and the y-axis is subjective
value. There was a significant difference between 50,000
condition and 5000 condition. Meal ticket tends to be discounted
more than money, with p < 0.10. It is plausible that it is easy
for us to spend 50,000 yen immediately, but it is not easy to spend
50,000 meal ticket immediately in Japan. If this is the case, this
result is consistent with that hypothesis that consumption

constraints affect temporal discounting.
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General discussion

The present study examined effects of amount and type of
rewards on temporal discounting. Experiment 1 and 2 demonstrated
that smaller amount of rewards were discounted more than larger
amount of rewards. These results were consistent with those
obtained from the previous studies which reported smaller amounts
of money were discounted less than larger amount of money.

The present study also suggested that food rewards were
discounted more than monetary rewards (Experiment 2) and meal ticket
rewards were discounted more than monetary rewards (Experiment 3).
The reason for this interesting phenomenon is unknow at the present.
However, these findings are consistent with the hypothesis that
consumption constraints affect temporal discounting. If it takes
longer time to consume food than to consume money, most of food
will be consumed much later after the specified preriod of delay.
Hence, subjective values of food most this result is consistent
with that hypothesis that consumption constraints affect temporal
discounting.

The present results suggested that temporal discounting of
rewards is produced by various factors, such as subjective
probabilitycﬁfparticipants'gettingrewards,subjectiveutilities

of rewards when participants consume the rewards, and degree to

-39.




which participants trust their society to keep a promise of giving
rewards to participants. Hence, we need further data before a
conclusion can be reached regarding factors affecting temporal

discounting.
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Effects of type of reward on temporal discounting

in Thai students.

Masaharu Takahashi, Nobuo Masataka,
Suchinda Malaivijitnond, and Siriwat Wongsiri
(Hokkaido University, Kyoto University, and

Chulalongkon University)

People frequently must make choice between long-term and
short-term rewards. For example, we sometimes choose between
investments that bring immediate but smaller gains and those
that bring delayed but larger gains. In choosing long- and
short-term alternatives, people frequently weight the value of
short-term alternatives more heavily than the value of
long-term alternatives. Psychologists and economists have
explained this phenomenon by a process termed temporal
discounting. Temporal discounting is a process in which the
subjective value of a reward decreases as a function of the delay
to its receipt. The longer the delay of a reward is, the
smaller its subjective value is.

Rachlin, Raineri & Cross (1991) proposed a method for
examining a temporal discounting function of a reward. They
asked participants to make a series of choice between two

hypothetical monetary rewards and obtained temporal
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discounting functions by estimating the following equation:
V= A/ (1+KD) (1)

where V is the present subjective value of the reward, A is the
amount of reward, D is the duration of the delay, and k is a
parameter indicating the degree of temporal discounting.
Higher values of k indicate that the reward is discounted to
a greater degree. The equation (1) has empirical support in
studies of humans choosing hypothetical monetary rewards (for
a brief review, see Ostaszewski and Green , 1998).

Previous studies have delineated several factors affecting
temporal discounting functions, such as the amount of reward
(Green, Myerson, and McFadden, 1997), age of participants
(Green, Myerson, Lichtman, Rosen, and Fry, 1996), and income
levels of participants (Green et al., 1996). In addition,
Ostaszewski and Green (1998) recently compared temporal
discounting functions of dollars and zylot in Poland. The
results indicated that hypothetical money given in zylot was
discounted more greater than that given in US dollar, suggesting
that discounting functions of the monetary rewards were
affected by economic condition in which participants use the
rewards.

The purpose of the present study is to examine effects of
types of rewards on temporal discounting in order to investigate

what causes greater degree of temporal discounting obtained for
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money which suffers inflation such as zylot. The present
study compared discounting functions of hypothetical monetary
and food rewards in Thailand. If the degree of temporal

discounting obtained with money and food are the same, it is
suggested that there are may be common factors which affect
discounting of money and other rewards, such as inflation. On
the other hand, if the degree of temporal discounting obtained
with money is greater than that obtained with food of equivalent
value, it is suggested that temporal discounting of rewards is
produced by various factors, such as subjective probability of
participants' being alive when delayed rewards are given,

subjective utilities of rewards when participants consume the
rewards, and degree to which participants trust their society

to keep a promise of giving rewards to participants.

Method

Participants

Forty-eight undergraduate students of Chulalongkon
University (25 males and 23 females) between the ages of and
years (M= 21.2 years) were paid for their voluntary
participation in this study.
Procedures

The survey took place in a large. Participants sat at a desk

facing a blackboard and an experimenter stood at a desk in front
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of the blackboard. Eight to twenty participants were tested
simultaneously in this room. The participants made a series
of choice regarding hypothetical amounts of money. One of the
alternatives is hypothetical amounts of money available
immediately (100 Baht now), and the other is money available
after a specified period of delay (200 Baht within 5 years).
The two alternatives were printed on a piece of paper (11 x 8
in.). The experimenter stood at a desk in front of the
participants and showed one of the papers. Each of the
participants was given an answer sheet on which trial numbers
and alternatives (now vs. delay period) were printed. After
the experimenter read two alternatives aloud, participants
indicated his/her preference by checking one of the
alternatives on the answer sheet. The experimenter showed each
set of the alternatives about 10 seconds.

Participants were divided into 4 groups, identified as
Group-MR200 (n=20), Group-RM200 (n=8), Group-MR2000 (n=10),
and Group-RM2000 (n=10). "M" denotes money and "R" denotes
rice. The participants in Group MR200 and MR2000 experienced
choice between hypothetical amounts of money (Money Condition)
and hypothetical amounts of rice (Rice Condition) in this order.
The participants in Group RM200 and RM2000 experienced Rice
Condition and Money Condition in this order. The “200” indicated

200 Baht and the “2000” indicates 2000 Baht. The maximum amount
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of monetary alternatives for Group MR200 and RM200 was 200
whereas the maximum amount of monetary alternatives for Group
MR2000 and RM2000 was 2000.

At the start of Money condition, participants in each group

were given the following instructions:

The purpose of the present study is to compare your
preference between different amounts of money available
at different points in time. In this study you will be
asked to make a series of choices between hypothetical
monetary alternatives. As youcan see, there are two sets
of alternatives. The alternative on your left will offer
you an amount of money to be paid right now. This amount
will vary from card to card. The amount on the
alternatives on your right will be always (A), but its
payment will be delayed.

Please look at the example alternatives at this time
(indicating a sample sheet of paper on which two
alternatives were written).

Iwill read the alternatives aloud. It will be your
job to choose between the two alternatives presented and
to check the box of the alternative you would prefer. It
is important to base your decision on only two cards

presented on each trial. Do not base your decision on
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sets of alternatives previously seen or ones you expect
to see. There are no correct or incorrect choices. We
are interested in the options you would prefer.

You will be given five practice trials before you
begin. You will get plenty of practices so do not worry
if you feel that you do not understand completely at this
time. During the practice please askme as many questions
as you like because once practice is over I can no longer

answer your questions.

The Instructions for participants In Group-MR200 and Group-
RM200 Included “200 Baht” and the Instructions for participants
In Group-MR2000 and Group-RM2000 included “2000 Baht” at point
(A).

At the start of Rice condition, participants in each group

were given the following instructions:

The purpose of the present study is to compare your
preference between different amounts of rice available
at different points in time. In this study you will be
asked to make a series of choices between hypothetical
rice alternatives. As you can see, there are two sets
of alternatives. The alternative on your left will offer

you an amount of rice to be delivered right now. This
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amount will vary from card to card. The amount on the
alternatives on your right will be always (A), but its
delivery will be delayed. Please assume that this rice
is food for you and you are not allowed to sell it or give
it to others.

Please look at the example alternatives at this time
(indicating a sample sheet of paper on which two
alternatives were written).

I will read the alternatives aloud. It will be your
job to choose between the two alternatives presented and
to check the box of the alternative you would prefer. It
is important to base your decision on only two cards
presented on each trial. Do not base your decision on
sets of alternatives previously seen or ones you expect
to see. There are no correct or incorrect choices. We
are interested in the options you would prefer.

You will be given five practice trials before you
begin. You will get plenty of practices so do not worry
if you feel that you do not understand completely at this
time. During the practice please ask me as many questions
as you like because once practice is over I can no longer

answer your questions.

The Instructions for participants In Group-MR200 and
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Group-RM200 included “10kg” and the instructions for
participants In Group-MR2000 and Group-RM2000 included “100kg”
at point (A). It should be noted that 10 kg of rice corresponds
to about 200 Baht and 100 kg of rice corresponds to about 2000
Baht in Thailand.

There were two alternatives on each sheet of paper. The
left alternative is money available immediately, and the right
one is money available after a specified period of delay. There
were 5 delays: 6 months, 1 year, 5 years, 10 years, and 20 years
and all the participants experienced these delays in this order.
Each delay condition consisted of 50 choice trials. There were
25 amounts of money on the left (immediate money) ranging from
1% to 99% of the delayed, fixed amount of money on the right.
For the first 25 trials, the amounts of money printed on the
left varied from the minimum to the maximum and for the last
25 trials the amounts of money printed on the left decreased

from the maximum to the minimum.

Results and Discussion
For each condition of each participant, the rate of temporal
discounting was measured based on the equation (1). Values
of k parameter, which provides an index of the rate of
discounting, were estimated by the nonlinear curve-fitting

method. Table 1 indicates values of k estimated for each
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Table 1
Estimates of k for best-fitting discount functions for each
condition of each participant.

200-BART CONDITION 2000-BART CONDITION

Sub Order Money Rice Sub. Order MONEY RICE

1 M-R 0.009 - 31 M-R 0.370 0.106
2 M-R 0.048 - 32 M-R - -

3 M-R 0.269 0.824 33 M-R 0.075 0.034
4 M-R 0.304 0.712 34 M-R 0.028 -

5 M-R 0.088 - 35 M-R 0.019 0.006
6 M-R 0.132 0.081 36 M-R 0.107 -

7 M-R B.321 0.028 37 M-R 0.045 -

8 M-R 0.011 - 38 M-R 0.037 0.008
8 M-R 0.483 0.131 39 M-R -~ -

10 M-R 0.525 0.249 40 M-R 0.103 0.146
1X M-R 0.069 - 41 R-M 0.167 0.031
12 M-R 0.027 - 42 R-M 0.108 0.042
13 M-R - - 43 R-M 0.088 0.107
14 M-R 0.01 - 44 R-M - -

15 M-R - - 45 R-M 0.021 0.048
16 M-R - - 46 R-M 0.531 0.421
17 M-R 0.055 0.021 47 R-M - -

18 M-R 0.0459 0.122 48 R-M 0.038 0.028
19 M-R 0.07 0.172 49 R-M 0.256 -

20 M-R 0.073 0.185 50 R-M 0.128 0.012
21 R-M 0.018 0.009

22 R-M 0.207 0.106

23 R-M 0.053 0.034

24 R-M 0.124 0.392

25 R-M - 0.196

26 R-M 0.161 0.085

27 R-M 0.211 0.085

28 R-M - -

Mean 0.185 0.123 Mean 0.140 0.082
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Figure 1 Temporal discounting of money and rice for Thai undergraduate students
(Chualonglkon University).
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condition of each participant. Dashes in Table 1 indicate
that the values of k is omitted because the poor fit made the
parameter estimate meaningless.

As is shown in Table 1, the function corresponding to the
equation (1) could not account for the data in 29 out of the
96 cases (see dashes). This result is consistent with previous
studies on temporal discounting that have indicated that the
equation (1) do not always account for data on temporal
discounting. Hence, it is suggested that the more
sophisticated model might be needed to account for data on
temporal discounting.

Figure 1 shows temporal discounting functions for the 4
conditions. As shown in Table 1 and Figure 1, the mean values
of discounting parameter k tend to be greater in 200 Baht
condition and in 2000 Baht condition (0.185 vs. 0.140 in Money
condition, and 0.123 vs. 0.082 in Rice condition). However,
there is no significant difference between 200Baht and 2000 Baht
condition (U-test, p>0.28 for Money condition, and p>0.579).
This result is not consistent with those obtained from previous
studies which showed that rates of discounting is larger when
amounts of reward is smaller (Green et al., 1997).

The mean values of discounting parameter k tend to be greater
in Money condition and in Rice condition (0.185 vs. 0.123 in

200 Baht condition, and 0.140 vs. 0.082 in 2000 Baht condition).
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Under 200 Baht condition, there is no significant difference
between Money and Rice conditions. Under 2000 Baht condition,
on the other hand, there is a significant difference between
Money and Rice conditions (T-test, p < 0.001). This finding
suggests that expected inflation is one of the factors affecting
temporal discounting of monetary.

The present participants apparently discounted delayed
rice reward which is food for them (they were instructed that
they were not allowed to sell it or give it to others). This
result suggests that temporal discounting occurs even when a
factor of expected inflation regarding the currency is atten
uated. In addition, the degree of temporal discounting
obtained with money was greater than that obtained with food
of equivalent value. Therefore, it is suggested that temporal
discounting of rewards is produced by various factors, such as
subjective probability of participants' being alive when
delayed rewards are given, subjective utilities of rewards when
participants consume the rewards, and degree to which
participants trust their society to keep a promise of giving
rewards to participants. Therefore, further research is
needed before a general conclusion can be reached on

decision-making processes underlying temporal discounting.
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Effects of type of reward on temporal discounting

in malagasy students.

Masaharu Takahashi, Ryo Oda,

and Hanta Rasamimanana

(Hokkaido University, Nagoya Institute of Technology, and

Ecole Normare Superiere)

Previous stduies on human choice have defined temporal
discounting as a process in which the subjective value of a reward
decreases as a function of the delay to its receipt. The longer
the delay of a reward is, the smaller its subjective value is.
Rachlin, Raineri and Cross (1991) proposed a method for examining
a temporal discounting function of a reward. Participants were
asked to make a series of choice between two hypothetical monetary
rewards and obtained temporal discounting functions by estimating
the following equation:

V= A/ (1+KD) (1)
where V is the present subjective value of the reward, A is the
amount of reward, D is the duration of the delay, and k is a parameter
indicating the degree of temporal discounting. Higher values of

k indicate that the reward is discounted to a greater degree. The
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equation (1) has empirical support in studies of humans choosing
hypothetical monetary rewards (for a brief review, see Ostaszewski
and Green, 1998).

Previous studies have delineated several factors affecting
temporal discounting functions, such as the amount of reward (Green,
Myerson, and McFadden, 1997), age of participants (Green, Myerson,
Lichtman, Rosen, and Fry, 1996), income levels of participants
(Green et al., 1996), and currency (Ostaszewski and Green, 1998).

The purpose of the present study is to examine effects of types
of rewards on temporal discounting in order to investigate what
causes greater degree of temporal discounting obtained for money
which suffers inflation such as zylot. The present study
compared discounting functions of hypothetical monetary and food
rewards in Madagascal. If the degree of temporal discounting
obtained with money and food are the same, it is suggested that
there are may be common factors which affect discounting of money
and other rewards, such as inflation. On the other hand, if the
degree of temporal discounting obtained with money is greater than
that obtained with food of equivalent value, it is suggested that
temporal discounting of rewards is produced by various factors,
such as subjective probability of participants' being alive when
delayed rewards are given, subjective utilities of rewards when

participants consume the rewards, and degree to which participants
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trust their society to keep a promise of giving rewards to

participants.

Method

Participants

Forty undergraduate students of Ecole Normale Superiere were
paid for their voluntary participation in this study.
Procedures

The survey took place in a large. Participants sat at a desk
facing a blackboard and an experimenter stood at a desk in front
of the blackboard. Eight to tweleve participants were tested
simultaneously in this room. The participants made a series of
choice regarding hypothetical amounts of money. One of the
alternatives is hypothetical amounts of money available immediately
(10,000 FMG now), and the other is money available after a specified
period of delay (20,000 FMG within 5 years). The two alternatives
were printed on a piece of paper (11 x 8 in.). The experimenter
stood at a desk in front of the participants and showed one of the
papers. Each of the participants was given an answer sheet on which
trial numbers and alternatives (now vs. delay period) were printed.
After the experimenter read two alternatives aloud, participants
indicated his/her preference by checking one of the alternatives

on the answer sheet. The experimenter showed each set of the
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alternatives about 10 seconds.

Participants were divided into 4 groups, identified as
Group-MR20000 (n=10), Group-RM20000 (n=10), Group-MR2000000
(n=10), and Group-RM2000000 (n=10). "M" denotes money and "R"
denotes rice. The participants in Group MR20,000 and MR200,000
experienced choice between hypothetical amounts of money (Money
Condition) and hypothetical amounts of rice (Rice Condition) in
this order. The participants in Group RM20,000 and RM2000,000
experienced Rice Condition and Money Condition in this order. The
“#20,000” indicated 20000 malagasy franc (FMG) and the “200000"
indicates 200000 malagasy franc. The maximum amount of monetary
alternatives for Group MR20,000 and RM20,000 was 20,000 malagasy
franc whereas the maximum amount of monetary alternatives for Group
MR200,000 and RM200,000 was 200,000 malagasy franc.

At the start of Money condition, participants in each group were

given the following instructions:

The purpose of the present study is to compare your
preference between different amounts of money available at
different points in time. In this study you will be asked
to make a series of choices between hypothetical monetary

alternatives. As you can see, there are two sets of
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alternatives. The alternative on your left will offer you
an amount of money to be paid right now. This amount will
vary from card to card. The amount on the alternatives on
your right will be always (A), but its payment will be delayed.

Please look at the example alternatives at this time
(indicating a sample sheet of paper on which two alternatives
were written).

I will read the alternatives aloud. It will be your job
to choose between the two alternatives presented and to check
the box of the alternative you would prefer. It is important
to base your decision ononly two cards presented oneach trial.
Do not base your decision on sets of alternatives previously
seen or ones you expect to see. There are no correct or
incorrect choices. We are interested in the options youwould
prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel
that you do not understand completely at this time. During
the practice please ask me as many questions as you like
because once practice is over I can no longer answer your

questions.

The Instructions for participants In Group-MR20000 and Group-
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RM20000 Included 720000 FMG” and the Instructions for participants

In Group-MR200000 and Group-RM200000 included “200000 FMG" at point

(A)-.

At the start of Rice condition, participants in each group were

given the following instructions:

The purpose of the present study is to compare your
preference between different amounts of rice available at
different points in time. In this study you will be asked
to make a series of choices between hypothetical rice
alternatives. As you can see, there are two sets of
alternatives. The alternative on your left will offer you
an amount of rice to be delivered right now. This amount will
vary from card to card. The amount on the alternatives on
your right will be always (A), but itsdeliverywill be delayed.
Please assume that this rice is food for you and you are not
allowed to sell it or give it to others.

Please look at the example alternatives at this time
(indicating a sample sheet of paper on which two alternatives
were written).

I will read the alternatives aloud. It will be your job
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to choose between the two alternatives presented and to check
the box of the alternative you would prefer. It is important
to base your decisionononly two cards presented on each trial.
Do not base your decision on sets of alternatives previously
seen or ones you expect to see. There are no correct or
incorrect choices. We are interested in the options youwould
prefer.

You will be given five practice trials before you begin.
You will get plenty of practices so do not worry if you feel
that you do not understand completely at this time. During
the practice please ask me as many questions as you like
because once practice is over I can no longer answer your

questions.

The Instructions for participants In Group-MR200 and

Group-RM200 included “10kg” and the instructions for participants

In Group-MR2000 and Group-RM2000 included ”100kg” at point (A).

It should be noted that 10 kg of rice corresponds to about 20000

FMG and 100 kg of rice corresponds to about 200000 FMG in Madagascal.

Subjects were instructed that 10 kg of rice is cost about 20,000

francs.

There were two alternatives on each sheet of paper. The left

alternative is money available immediately, and the right one is
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money available after a specified period of delay. There were 5
delays: 6 months, 1 year, 5 years, 10 years, and 20 years and all
the participants experienced these delays in this order. Each
delay condition consisted of 50 choice trials. There were 25
amounts of money on the left (immediate money) ranging from 1% to
99% of the delayed, fixed amount of money on the right. For the
first 25 trials, the amounts of money printed on the left varied
from the minimum to the maximum and for the last 25 trials the amounts
of money printed on the left decreased from the maximum to the

minimum.

Results and Discussion

For each condition of each participant, the rate of temporal
discounting was measured based on the equation (1). Values of k
parameter, which provides an index of the rate of discounting, were
estimated by the nonlinear curve-fitting method. For 19 out of
40 subjects, the egation (1) can not account for the obtained data.
Therefore, the data obtained from remaining 21 participants were
used in the following alalysis.

Figure 1 depicts the temporal discounting functions for 4
conditions. It should be noticed that the rates of temporal
discounting for all conditions were extremely large. There were

no significant differences between any two combinations out of the
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Figure 1. Temporal discounting for Malagasy under graduate students (Ecole Normale
Superiere).
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4 conditions.

The present results are not consistent with previous studies
on temporal discounting that have indicated that different amount
of rewards produced different rates of temporal discounting and
different type of rewards produced different rates of temporal
discounting. There have been no previous studies which reported
such steep discounting functions. The reason why no effects were
found in the present study are unknown at the present. One
possibility is that this may be due to a "floor effect." 1In other
words, Discounting functions for 4 conditions were too steep to
produce any difference. Therefore, it is possible that formal
analysis proposed by previous studies with industrially advanced
nation can not be applied to other countries. Further research
is needed before a general conclusion can be reached on generality
of formal analysis for temporal discounting.
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FIRIEA

1. @IC®IC

H2MTE I, BEMOMEERTHS. Allport (1954) X, ML= 0HEE
BHESOE, HECEELSOBEEMOERTSHS LERLTWS., £,
Aronson (1972) &, #2008 ©2MT, Zo Allport O RME%E X DRI,
MF20BFIANEEERD. ANEB L, ALRMEOFESPTEA
EETEBOILTHS | LRRTVS., ZhEOEBTHE, BEMOBKROH
RMEBONEVRHRHUTH 52, #AE, Homans (1961) &, MEEMHOBEE
LD EEMIC, PR MCEODHETHORHR) &L, THNZAEZE
HLTWS.
EEMOMEEREVSTD, TONFIIRL TH A, BAERMOMEER%Z
BELMOENS ODHEMVNTHITEBOMBELLTRSAFNSHS. ZORS
&, Homans (196DOEHED XS, HARATHLECORBNBHRERDI &
Ko T, HEaNTEBRRIC—EORREE LT TEk. A, F'—LBRTE,
FHlBhEnSTHEEENICER(LL, EEMOBERNS, BFEBOIR,
ISR REZEAFCHEREOELETAMOBROSITICES X T, AEALZHEEH
BRICEHATES ZEMNREINTER (Luce & Raiffa, 1957; Poundstone,
1992). Fiz, ¥ LBROEYEERDOLIRTEHAO—DN, EYPFICBITS

#HLOBETH S (Maynard-Smith, 1982). #E(LEWMHEIZBITZ T —LEROD,
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ERIhiE, Maynard-Smith WRRXTWBE XS, ¥Y—LEBROAEHEEHL-STVS
EFOBRRICBI 288 MEE HEEMREEE LVSBHIERICEIHRIS
Nl e, BROJBROME (F—LICBT2HRP, BENFDHCTBT S5
HizE) 2, THEBE] VI —KATREKCEEMISNEZLICHS. ZITE,
BDEBELBEONADOT L IHEICHETNT, BHFNBREMEROPHS, &
DEIRLT, BATHNEENTS Z0PNMBICIN TV, RILOLEE
BTN EHERIKELIERAD Y L < OER (Green, Price, & Humburger,
1995) M5, ZOHFETNIRBATHEREIZNVDOE, LENZFI/LD S,
HEOETOBRICE FBINEGNETHD, ZOFER, BEICIIHM F
=) OMEFGINCHATES ZLMERH I, iz, ZOHHEIR, U2
YhOo—VEFEEEEULTHD, RBEIE, T8E 2BAT, BHEZLITN
IRMFER/RZON, HH) ZEAT, BEDOD LICKERFFGEFION LN
SEBRBHICEMLTVWEEWVWZS 1. #-T, ¥—LHHEICHBT 3 EMAKROHE
BERLEARORBRTHEZRAUCL S RITHEENSHATE ZAREIREN
LWz 3.

INET, #H2HNTEMROAERICOVTIE, BEEMOBEEREEEOT
BHEENSHIATE LT HEmAOBAEERONE EXNFRANTBREERD =
DOFIEBRESELELTIHEEAROBICKRII SN TEL (M, 1969).
Allport (1954)% Homans (1961)% % WidE#&E O T8 2 EHE 3 % Skinner
(1953) BRIEDOVBERRTEHRETHS. —F, [—REINMmE &0
IR BETWTHEERMOHEEEAESTL LD LU Mead (1934) 1, ##F

DIUBERET D, ZOXIBRFEROBERNSHAB E, F'—ADERE, FHik
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mEEERONEN S, BEOTH, SEERNOBEERENTSHELR
5T LDHTES. BEOITHHFR LT, MM EORZIBAOYZBEEDTE
EFRSILTHY, BEMOMEEEANELIRE, KHE ELod2RICB T2
BROBEOFTHERDI L THE. ZOLS5XERD L, BEAOTHHRIL, B
MEZEETSH D, AEROTHMAIIZEHNZMEEI WS Z&IZRAS. DOF
D, BEFOMEERHERICB T2 HEROMRIE, R EZEMOTRTTEENEIC
BT 2iBDENVNERS Z LB TES. Skinner (1953)13, BEEDTEISHHHE
SNTHOBEMRICARTED L, ISR, TOEDITIE, E£ENBEOHHN
EFHnThdRsnit#EHLE. AEOTHIL, FoBENRELN
FEREEOMEERE L TITENERNS LT 5HICATE, YEEEcEST,
MfEENREICZBEEAONS. THLT, £EVTHOMTTBVTD, E
FOTHONHFERBRATELLEASNTVAOTHSE. ZOEZHIZ, O
BEUADSE, BIAE, BEFCBI32BEREWRICBWTS, March (1978)
IEDERPATNTNS.
hELMONOBRMBERDODE [HF) T2 L3, BHATHO—DLE
AN%. BHTHELTORFODS —HOMIT, HETHELTO A
THAS. HELMSEOMER, BHEBFORBEO—EREEISNS. ZZ
THEETZ0IX, tELHETZLOME BA) THS. M, BAT
FFIAET2ZENELVWHES N ——MBLEETEIEE, BATEST
—EDMENE S 5. —KiZ, XEREFCHRARARZ, LEXROBALKBESZ
BRTZESZEVWI ZENOMFINBHTEHTSHAS. LirL, BATHFE

TEZHBITD, MFLHAFTHILI, AL RMEENSELZIDTHAI0?
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COMEICEZ 272D, ZITE, RETHERRBEEICBIT BRE XN 5B
PAREE B OMEE 3] (discounting) RO FHEEEHE L, B 2R+ 5%
DHOERETEHEIEN, TNEMETEIHAICHURT, HEOHELTIES
EMOD ETTERLTALS. 0L, BHTHOHKREEBFOMEELE X

LEMERDEVIRTEELEZISNENSTHS (B, 1999).

2. BHEE N5 WM & AMEE T2 ERM O M E S5
HMOMENRBEET SER L LT, INETIXHMOBELREELENT ST
TW3 (Green, Myerson, & Ostaszewski, 1999; Rachlin, Raineri, & Cross,
1991 ; f210 - (REE, 1998, 1999). BIEI N2 HMM-CFMEEZBMIT, A8 G2
DIV HMOHEELZBMICLLART, MENFEIINDZOTHZ. ZOFEI,
ARICUTOESIRBEREZIVETAHNE, BEICHERTAIENTES. FHZE,
WET<SHHRD 1 FHEEERICHEXE 1 FHHAZVWIHEICDSZD 1 A
MEMER 50% T (FHEEIZ) 525 1 FHOEESE2RIMEZMZIE, HS»
I, BIEOVNETSICEL XS 1 AHOHECLLAS | FHEZERRITHAS .
COEHI, ¥EE GBEIND) © 1 FHCAREER 1 FHE, WEHHZD
1 FHCHEERZ 1 FHEEOHBENZNILEEZRLTVRS. TRTIE, Z0L>
BEMOMEIL, BEFMOEEIPCFAEEEOREICLD, EOXSTHET 2
DTHAIMYIZIDZEERHGMNTTRITIE, PLIRNBUETHS. MDD
HiEE, BERROHES, T<L5A5 1 FALESEMNICEMERZBEIN

2RBERDBILTHZ. ITHEEBENEFMAEND. FZE, 15A%2%4
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BEWSRLZZDBERREOBET, T<RRLHAZ 1 FHESMITRZSEER
HTYE, ZOF—F%, HECSE, SESEEREE L TR, fiEo
BEDORTIRENS. K11d, Rachlin et al. (1991) MR WZE L /ZBIERRE
k2 EBEBRMOMEREIOT—F ThS. KPP, KRB (hyperbolic
function) & f5%B8% (exponential function) %5 —# 2% TidsH = ERihE
MWRINTWVD. HEOHE (F5) okTiE, ORXOLD 2Bz L -
TOELHLBRTELZEBHASLNITR>TWD (Green, et al., 1999; 418 - F

B, 1999; Rachlin, et al., 1991).

A

V= (1)
(1+kD)(1+h8)

IeiEL, vid, BE (A) OEBMMEE, DX, BEHEE 5 ETORERRH, 013,
6 = (1-p)/p TEHBINZ 1EOYED ETIARTINNOFEE, Tiabb
HITE (odds against ) #&T. p IHRMNREONIERTHD. Tk, k &,
BEREICL 2F51%, h 3R (ATH) KX2F5IREETNETNRTRRE
BTH5.

(DX, BERMEERICL2MEOH G, HENRZBERKIIHLIEEEL
TWw3. Zhid, BERMAELOOBEEICE, HROBICKBMESF G ERTR
2D, HERMN p = 1.0 O (T72bBb, 6=0) &, BEFHEOAICIEHGZ
ZIRicizs.

INETOWRNS, BAICEST, BEINSHRMMOFEEZBMIT, TO
HENRT I/ N MMCEETBMOMMEELRT, F5lhha L, €0

FaIhnAd, WERBEEICHKES T &, BMBICKDEIDFHANFHITENGD S
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Delay Discounting

$ AMOUNT
$1000
+ MEDIAN
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1. BERBOBEEKE L TOBESNALI FIVIZEBRMIZEMmE 25
ClCb bz hEM. 7—51F, FEBREOSMEDPRETH S, HidEL, P
REDEFDLY DT - DIELOS2RTHUSNRETH L. ERITT— 124
THOLNMMEABTH Y, miid, 77— ICEHTRDLFEBRETH S (
Rachlin, et al., 1991) .
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L& GBEREDBHE, HMENRKEVELE, F5IBEATN) BEMHASHTRS
TW3., Z3LREHEER, BREIBIZ 73 o)L EEHEOHBECT
HERL FOBBRECBIZVAVHKEBL ) AVEROMEEZRRT 2EMRLE

25T (Green & Myerson, 1993, 1996).

3. f#E & DIFI LD WM OMEE S|
fi1 & DHAIT L 2 BMOMEFISI 6, Ll OBERCRER & FRZBET

H5ETHES, LTFOX372MA0iiEk ()X #E X 515 (Rachlin, 1993).

A

V= (2)
(1+kD)(1+h8)(1+sN)

rEU, NREAETHMEOR, sid, s = >0 LERINS, HFICLIBBMOF
SIRERTHRERTHS. TOMOREFTEORXLEFAETHS. HEFT 5 AHMN
FoogHaicid, @R, (HDRicETahs.

HEZ I LBMOMETSIOREERINT A—F s (F518) i, FSHkoR
EEZREATLIBOEEZS5NS (Rachlin, 1993). L ES3 THhHL, H25 AN
TEICHMYTD 2 (?lJE.é‘J'C‘iif;cbl) ETB (s =0) &, HEMOESMNRMEME
B, TOBRMEMALKFLLIED, A Z0ODBOERDS. —4, ?'JEB‘J'C‘@%
ET2 (s = 1.0) &, HMOMER, F5hnzdD (v = A/Q+sN) &£72%
(fFEE, 1999). LML, E5IREFICHOBEEZRTOOEEXATRVALE DL

W, BBREICRFEITREMETSHS. ZOMBERE, XETRD LF3.
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4. BHIZXBMEOEFIRERDS720D 2 DO Kk
HECL2EMOMEZ I OBRBEEBNICHISS, EHEEZANTHRED
SEBMOMEEZ 52354k (G, 1999; 18 - #E, 1998, 1999) & &
BIcHARBZONL Y — LA HHORR, SMME 5 2S5 HE (to &Saeki,
2000235 %. ZITIE, THhSOHEERVWEEES OMRERNTS.

4. 1 BEREE

i - ik (1999) 13, RFEEZHBEFIMELOHA IS EELERMO
MHEFB ZFAITNS. BEOBWEHER, MELHETS 13 HTHEWL S ER
REMETZORLADOEBMOBREEERL, BiZE2b0TH2 (MK
D—FZEK2ITRT). RETI2EMAORHLELT, FE - BRLERORZVEN
324 BER I, BHEEMABIC, HEOAKE 1 &, 24, 44, 84, 14
£, 24 BEVD 6 RERT, EABREEIR, £ETS 13 HHLEEEMNICEM
ERBMETESSE (ERMNBMR) 2ROE. ZOF—F L, 5T
DAREREICL>TTOY N5 E, HETHAKOMKELTEBIbNES
EWABNRIND., I THE, QXORMBREK L BT IEDIT, BUTDE)
ROL I 2EHBEREEA L THE.

v=Ae™ (3)

EL, e RERNKDETHZ. TOMOREE, QREFARTHS.

M3, AHBREFOFMROPREZ OV MLEDOTHS. MOEMITR
% - BRER, HoARIREZORWhEERRZ2ET. MPOERL, T—FIi2@)
RORBBERELUTIEIDEDOTHS. SBIE, QOROBEKEKEYTIIDE

bOTHS. WP, @QEBIUVEHKITH & TEHIFIREG) ERERKT2)DE
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HIRAKA iMRAK D
pag L. A:1ATLS 130000 B:RE-MABALHLETLOLSD
130,000 [
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MM22.  A:1ATHLS) 1950M B: "
[ 22, A:1ATLGD 13,000 B: .
104 24. A:1ATLSS 10400/ B: "
PRA 25. A:1ATLED 7800 B: "
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Questionnaire

130000 :
120000 |- Family _ Stranger V= A
110000 } - 1+sN
100000 [ =TT V=Ae™
90000
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20000
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3. BREE,SBON, HATHAROMME LTORETH13HALE
Bl 2EE & 2 ARG T 248, NoEd, FESEANE, HOGMILHEHR
DHVIEEEERT. 7— 513, EHREOEMEIDOPRETHS. #Hih

ik, PREDETHYOF—FDIELDERRTHARETHS. KT —
F I TIED-NAGHKTH Y, S, BEMAKTHS. RHiid, 5]
K (s) LHRZMB~NOLTITT ) ORELETRERK () ERLTHA.
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MRINTW5.

B3NSR ESIC, QRONEHRBEEOYTRIENOLI NI ENH7 3B,
REREBNOYTEEDORELZRTRERK I, & - ARERALEROL
WHFEFEFHAOWTNTD 0.98 ENSHWEERLZ. WeREKIcy &T<g5|
RiE, EL550KEATH 1.0 KO KREI-72M, Kk - BUEER (s=1.47) 0%
W, HHEOZNMEFER (s= 1.98) LD HNIWEERLE. ZoZ&id, HR
DRVHMERATIE, HETLBHMOMENKEFEINLNZIEERLTED,
ifEHIFIC BN TR, EROEENEBETHSZLERLTNS.

AT S, RihRBEESERER LD b RFIC L2 BMOMESS DBEE
DECRERBTELZENHSNITRE TN, TOFERERZ, THETOFRERRMS
MERICEIDHRMOMMBEEISIFEDOHR &E—FL, BERRH, MR, HENFEUCHK
RMEFGOMRERF DO EEZRBL TS, WK - EEELoMEIT,
FEELT, HAETHIABMNENWHEOESIONETH D CREREH D HH1F 5
NNHFMECNTHB).

4. 2 F—hBHE

Ito & Saeki (200001, HRMIEIIRRD, BRIV —ALAZTHEIETERE
L, Y—LA0&RTICBIT2BRERD S EBNEMRERDIFLVWHEEHE
HLTWa, ¥—A4ld, BMEEOSE SRR, MBEOANEE 14, 24, 44,
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EEL, diZEEHE ni3EnBE0RATERT

Bwi=r—AalE, WhwaRADT L 7 (prisoner's dilemma; PD) #'—A
BEEZFOBOEFF 2 (chicken; C) F—LHEZRHDODBOTHo. TIT
2, Thooy—L03%, MEE" KFOTL IS —A", BEE" KFOF
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Sharing dilemma game (PD)

Player 2
Sharing Unsharing

Sharing X, X X2, Y+X/2

Player 1
Unsharing | Y+X/2, X/2 Y,Y

(Player 1's gain, Player 2's gain)

Sharing dilemma game (C)

Player 2
Sharing Unsharing
Sharing X, X X/2, Y+X/2
Player 1
" Unsharing | Y+X/2, X2 0,0

M4, 2N —ACBIAREDV LY —AERFDF X7 — 2DOFF
1751,
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Sharing, discounting, and selfishness:
A Japanese-American comparison
Masato Ito, Daisuke Saeki, & Leonald Green
Abstract

People discount the value of shared reward with other people relative to
unshared reward. To compare the degree of discount rates in different cultural
backgrounds, Japanese and American college students were required to indicate their
preference between unshared and shared hypothetical rewards with various numbers of
other people under two different conditions of sharing group (i.e., family and relatives,
and strangers). In both group conditions, the value of unshared reward subjectively
equivalent to the shared reward was determined for each subject in a series of
psychophysical task with questionnaires. After the subjects had completed the
discount questionnaire, they were given a questionnaire in which the subjects were
required to indicate their preference between sharing and not-sharing options in one-
shot dilemma games to see whether the discount rates obtained are correlated with
choices in one-shot dilemma situations. As a result, the discount rates based on a
hyperbolic function were higher in Japanese students than in American students for
both of the sharing group conditions, although the discount rates obtained in the family
and relatives group were significantly lower than in the stranger group for both of
Japanese and American students. Further, the subjects who chose the sharing option
in the dilemma questionnaire showed the lower discount rates of shared reward for
both of Japanese and American students. These results suggest that the discount rates

reflect a cultural difference as well as the degree of “selfishness”.

Key words: sharing, discounting, one-shot dilemma games, questionnaires, cross-

societal comparison.
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People discount the value of a delayed reward relative to an immediate one,
or people discount the value of an uncertain reward relative to a certain one. These
discounting processes can be expressed with a hyperbolic discounting model (cf. Green,
Myerson, & Ostaszewski, 1997; Mazur, 1987; Ostaszewski, Green, & Myerson, 1998;
Rachlin, Raineri, & Cross, 1991; Saeki & Ito, 1998a). In a recent study of
discounting, sharing is also thought to discount the value of a shared reward relative to
an unshared one, based on the following hyperbolic discounting model (Rachlin,
1993):

A
V=
1+sN

(D

where A is the undiscounted value of a reward, v is the discounted value of a shared
reward, N is the number of other people sharing the reward, and s (s>=0) is the degree
of selfishness. If you were completely unselfish (i.e., s=0), then the value of a reward
(v) would be equal to its absolute value (A) regardless of how many other people were
sharing the reward. On the other hand, if you were completely selfish (s>=1), then
the value of a reward would be equal to the discounted value (v=A/(1+sN)).

In a senies of psychophysical tasks based on questionnaires, sharing discount
function is established and the degree of selfishness is determined with s parameter of
the hyperbolic discounting model under various contexts of sharing (e.g., with family
and strangers).

Cooperative choice in social dilemmas

In order to compare differences between Japanese and Americans, Hayashi,
Ostrom, Walker, & Yamagishi (1999), using a one-shot prisoner’s dilemma task,
arranged conditions that differed in the order of the decisions made. They found that
Japanese participants showed the difference in the proportion of cooperative choice
between the self-first and other-first conditions, whereas American participants showed

no difference among two logically identical (i.e., self-first and other-first) conditions
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when no information about partner’s decision was informed. Thus, there was a sharp
contrast between Japanese and Americans.

In recent studies of social dilemmas, cooperation in one-shot prisoner’s
dilemmas is thought to be based on the expectation of a partner’s cooperation, i.e.,
“general trust”, and the difference in cooperative choice between the self-first and
other-first conditions is thought to be due to “illusion of control” which refers to an
illusory belief that giving a favor to an in-group member is a good investment that
would bring returns given by the same or another member (Karp, Jin, Yamagishi, &
Shinotsuka, 1993).

Selfishness and cooperation

The present research addressed the following questions from a behavioral view
point: 1) is selfishness quantified by the hyperbolic discounting model related to
cooperative choice in social dilemma situations using questionnaires ?, 2) to what
extent is the degree of selfishness (i.e., s values of the discounting model) correlated
with cooperation in social dilemmas?, further, in conditions that differed in the order of
the decisions made, 3) is the degree of selfishness correlated with the difference in the
proportion of cooperative choice between the self-first and other-first conditions when
no information about partner’s decision was informed? and, finally, as for these
questions, 4) is there any difference between Japanese and Americans?
Preliminary research conducted

Saeki and Ito (1998a, 1998b, 1999) conducted a series of research studies with

university students that addressed the above questions. In particular, the relation
between the degree of selfishness and cooperation in social dilemmas was examined
with questionnaires in conditions that differed in the order of the decisions made.

In the first study (Saeki & Ito, 1998b), participants were given a series of
psycho-physical tasks based on questionnaires in two different sharing conditions (i.e.,

with family and relatives, and with strangers). Based on indifference points obtained
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from these questionnaires, the discount rates (s) of the sharing discounting model
(Equation 1) were obtained in each condition for each participant. Also, participants
were given a choice in one of the two different social dilemmas, i.e., the n-persons
version of prisoner’s dilemma and chicken games. As a result, participants who made
uncooperative choice had larger discount rates (i.e., relatively selfish) than in
participants who made cooperative choice. This trend in data was evident in both of
the sharing (i.e., with family and relatives, and with strangers) conditions and the
social dilemma (i.e., the n-persons version of a prisoner’s dilemma and a chicken
game) conditions. The proportion of the cooperative choice was larger in the chicken
game than in the prisoner’s dilemma game. As for the order of the decisions, the
proportion of the cooperative choice increased in the self-first condition for the
prisoner’s dilemma, although the degree of changes in the proportion of the
cooperative choice was not so great.
Cross-cultural study

The significance of cross-cultural research is, at first, to demonstrate that any
finding is not specific to a particular culture and, secondly, to find the dimensions of
culture along which a phenomenon generalizes. Specifically, one of the tasks is to
describe the relation between cultural groups and the strength of a phenomenon, and
another task is to identify variables that differentiate phenomena within as well as
between cultural groups.

The present study was designed to compare the data from Japanese students with
those from American students. No obvious prediction can be made about what to
expect when American students are given a series of psychophysical tasks and a
choice in social dilemmas with questionnaires. In earlier and classical works,
Benedict (1945, 1946) proposed that informal mutual monitoring and sanctioning
consititute the foundation of social order in Japan. If this idea is valid, then Japanese

society has greater social control over individuals than American society does.
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Therefore, the degree of selfishness may be relatively lower in Japan than in America

(e.g., It is said in Japan that “people who have sincerity are not selfish”).

METHOD

Subjects

Five hundred eighteen students enrolled in undergraduate psychology courses at
Washington University and Auburn University served as subjects for the American
group, and five hundred thirty students in undergraduate psychology classes at Osaka
City University and St’ Andrews University served as subjects for the Japanese group.
Questionnaires

Subjects were tested as groups in large classrooms. Each subject was given a

booklet (written in Japanese for the Japanese students and in English for the American
students). The booklet consisted of two parts; the first part of the booklet was sharing
discount questionnaires under several conditions of the number of shared people, and
the second part of the booklet was a dilemma questionnaire for asking subjects to
choose one of two options in a one-shot prisoner’s dilemma or chicken game.
Procedure

Subjects were devided into two groups of sharing condition (i.e., family and
relatives, and strangers). For the discount questionnaires, the subjects were asked to
choose one of the two alternatives in a series of psychophysical task under several
conditions of the number of shared people. The shared ¥ 130,000 (or shared $1,300)
remained fixed while the unshared amounts of money were presented with 30 steps, in
an ascending or a descending order, from ¥ 130,000 ($1,300) to ¥ 130 ($1.3). The
order of presentation of the unshared alternative was counterbalanced across subjects,
and the order in which the number of shared people was varied from two to twenty five
people was also counterbalanced across subjects.

After the completion of the discount questionnaire, subjects were given a
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dilemma questionnaire in which subjects were required to show a preference between
two options (i.e., sharing and not sharing) in a one-shot prisoner’s dilemma or chicken
game task. There were four factors, which were divided into two conditions each,
such as the nature of groups (i.e., family ans relatives, and strangers), the number of
people (i.e., 2 and 10 people), the structure of games (i.e., prisoner’s dilemma and
chicken games), as well as the order of the decisions (i.e., self-first and other-first
conditions). Therefore, each subject of the two groups that differed between family
and relatives, and strangers was assigned to one of the eight conditions. In the
prisoner’s dilemma game task with 2 people, the family and relatives condition, and
the self-first condition, for example, the instruction was as follows (parentheses are for
English version):

Suppose you and a relative are each given ¥ 100,000 (or $1,000). Both of
you must individually choose what to do with ¥ 100,000 (or $1,000). One of the
options below must be chosen:

C: keep the ¥ 100,000 (or $1,000) for yourself.

D: make the ¥ 100,000 (or $1,000) “the deposit money”.

For each person who chooses Option “D”, another ¥ 100,000 (or $1,000)
will be added to the “deposit money”. After both people choose one of the
options individually, any pooled “deposit money” will be divided between both of
you equally, regardless of what each of you chose.

If you choose Option “C”, you will get at least ¥ 100,000 (or $1,000) plus
you will split the additional “deposit money” if your relative chose Option “D”.
The money given to you from the “deposit money” increases as the number of
people who choose Option “D” increases, but if you are the only person who
chooses “D”, then you get ¥ 100,000 (or $1,000).

Your relative will make his or her choice after you, and will not know your

choice.
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Which option would you choose? (CorD)
(Please circle either C or D)

In the chicken game task, on the other hand, the following sentence was added to
the third paragraph of the above instruction: However, if both of you choose Option
“C”, then nobody will receive any money. In addition, the number of people and the
order of the decisions were also varied depending on the conditions assigned for each

subject.

RESULTS

Table 1 shows the group median of the amount of the unshared money
subjectively equivalent to the shared money, interquartile ranges of the median, the
name of the country (Japan and United states of America), and the group condition
(family and relatives, and strangers). The values of the discount rate (s) and
coefficients of determination (%) for fits of the hyperbolic function (Equation 1) are
also shown in Table 1. In both of the group conditions, there was a clear difference in
the value of the discount rate between Japan and U.S.A., the value of the discount rate
obtained from Japanese students was larger than that obtained from American students.
The Mann-Whitney’s U test revealed the significant differences between the discount
rates obtained from Japan and U.S.A. for the family and relatives condition (z=7.74, p
< .01) and for the stranger condition (z=11.5, p < .01). Further, the discount rates
were significantly lower in the family and relatives condition than in the stranger
condition for both of Japanese and American students (z=4.01, p < .01 for Japanese

students and z=3.80, p < .01 for American students).
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Table 1

The country, group condition, group median of the amount of the unshared money judged equal in

the subjective value to the shared money, value of s and r* for fits of the hyperbolic function

Number of other people who shared the $1,300

Group (U.S.A.) or the 130,000 yen (Japan)
_Country _Condition 1 2 4 8 14 24 s r?
" US.A.  Family n 218 228 236 238 242 240
Median 6825 487.5 2925 1625 91 65  0.871 0.999
Q1 617.5 4225 2275 1625 65  19.5
Q3 7475 6825 4225 2275 162.5 128.375
Stranger n 241 244 245 248 246 245
Median  617.5 4225 2925 162.5 91 39 1.020 0.989
Q1 4875 3575 2275 91 65 39
Q3 682.5 5525 3575 162.5 91 91
Japan  Family n 248 252 252 256 260 262
Median 48750 35750 22750 9100 6500 3900  1.468 0.976
Q1 22750 16250 9100 3900 1950 975
Q3 61750 48750 29250 16250 9100 9100
Stranger n 258 259 260 260 261 257
Median 42250 29250 11700 9100 3900 3900  1.984 0.981
Q1 22750 9100 6500 3900 975 975
Q3 55250 42250 22750 11700 9100 6500
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An analysis of variance (ANOVA) based on the archsine transformation method
was conducted to assess the difference in the proportion of the subjects who chose the
sharing option in the dilemma questionnaires, with the factors Japan/USA,
family/stranger group, prisoner’s dilemma/chicken game, 2/10 people, and self-
first/other-first order of the decisions. There were four main effects and only one
interaction between the game structure and the order of the decision. The proportion
of the subjects who chose the sharing option was significantly larger in American
students than in Japanese students ( x 2=20.24, df=1, p < .01), and was larger in the
family and relatives condition than in the stranger condition (x? =24.42, df<1, p
< .01). Further, the difference between the prisoner’s dilemma and chicken games
was significant ( X 2 =58.75, df=1, p < .01), and the difference between 2 people and 10
people was also significant ( x 2 =112.30, df=1, p < .01). The fact that the interaction
between the game structure and the order of decision was significant revealed that in
the chicken game, Japanese and American students were likely to choose the sharing
option more often when the order of the decisions was other-first condition.

When the data were analized in detail, it was found that for Japanese students,
there were several significant differences in the proportion of the subjects who chose
the”sharing” option in the dilemma questionnaire between conditions such as the group
(family and relatives, and strangers), the type of dilemma (prisoner’s and chicken
games), and the number of people (2 and 10 people). The choice proportions for the
sharing option were larger in the family and relatives group than in the strangers group
(0.57 vs. 0.45) and also were larger in 2 people than in 10 people (0.65 vs. 0.37).
Further, they were reasonably smaller in the prisoner’s dilemma game than in the
chicken game (0.39 vs. 0.63). For American students, the choice proportions for the
sharing option in the dilemma questionnaire were similar to those of Japanese students,
that is, they were larger in the family group than in the stranger group (0.72 vs. 0.56),

and also were larger in 2 people than in 10 people (0.80 vs. 0.48). As for the type of
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dilemma situations, the choice proportions for the sharing option were smaller in the
prisoner’s dilemma game than in the chicken game (0.55 vs. 0.73).

With respect to the correlation between the discount rate (s) and choosing the
sharing option, averaged over the two sharing groups, the discount rate (s=1.34) of
Japanese students who chose the sharing option was significantly lower than that
(s=1.71) of Japanese students who chose non-sharing option (z=3.22, p < .01).
Similarly, the discount rate (s=0.92) of American students who chose the sharing
option was significantly smaller than that (s=0.97) of American students who chose the
non-sharing option (z=2.23, p < .05). Taken together, it seems that the discount rates

(s) represent the degree of selfishness.

DISCUSSION

The present study, using questionnaires, examined the difference in the discount
rate between Japanese and American students as well as the difference in the choice
proportion for the sharing options in the dilemma situation. Further, the correlation
between the discount rate and choosing the sharing option was also examined. The
present results clearly showed that in both of Japanese and American students, the
discount rates depended on the nature of sharing group (i.e., family and relatives, and
stranger).

The present results demonstrated that the discount rate was larger in Japanese
students than in American students for both of sharing group conditions. In Japanese
students, even in the family and relatives condition, the discount rate was more than
1.0, showing that Japanese students discount the value of shared money sharply. In
this respect, there was a major difference between Japanese and American students.
In addition, the present results of the dilemma questionnaire showed the lower
proportion of Japanese students who chose the sharing option relative to that of

American students for conditions of the sharing group, the number of people, and the
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game structure. Taking these results together, it seems that the higher discount rate
obtained from Japanese students corresponds to the lower choice proportion for the
sharing option in the dilemma questionnaire. Since this finding supports the notion
that the discount rates reflect the degree of selfishness, these results suggest that
Japanese students are more selfish than American students, contrary to the notion of
Benedict (1945, 1946) about Japanese culture.

The present finding that in the prisoner’s dilemma game, there was no difference
in the proportion of the subjects who chose the sharing option between the self-first
and other-first conditions for both of Japanese and American students is inconsistent
with that of Hayashi et al. (1999) that Japanese participants in the prisoner’s dilemma
task are more likely to show cooperative choice when the order of the decisions is the
self-first condition. This inconsistency between the present study and the Hayashi et
al. (1999) study may be due to the differences in procedural details of both studies; that
is, the present study used a questionnaire with a hypothetical reward, whereas the
Hayashi et al. (1999) study used a real dilemma game with a real money. However,
the effects of these procedural differences remain to be examined for future research.

The present study focused on the discounting of rewards by sharing and revealed
the differences in the degree of discount rates between Japanese and American students.
This difference in the discount rate between Japanese and American students may be
due to any differences between Japanese and American societies (or cultures).
Contrary to the notion of Benedict (1945, 1946), Japanese society may have changed
already during the past fifty years since world war II. For example, recent
occurrences of serious crimes of young generation in Japan may reflect one aspect of
changes in Japanese society, and correspond to the present findings. At present,
however, it seems premature to relate the present findings to the recent criminal
problem of young generation directly, and a satisfactory explanation of the present

results remains for further investigations.
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Different choice behaviors under uncertainty between Japanese and Indonesian students

Takayuki Sakagami (Keio University, Japan) and Thomas Dicky Hastjarjo (Universitas

Gadjah Mada, Indonesia)

Abstract

The study explores cultural differences in choice behavior under uncertainty. Two
hundred and ninety eight Japanese and 300 Indonesian students answered several types of
questionnaires concerning choice under uncertainty conditions, such as the risky and
riskless choice in the gain or loss conditions, judgment of contingency, violation of the
Cancellation Principle (Allais' paradox), and some other problems. The most impressive
result was that the two groups responded very differently to the Allais' paradox, in contrast
to their nearly same proportions of the risky versus riskless choices in the gain and loss

conditions.
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Introduction

Only a few authors have conducted cross-cultural studies in judgment under uncertainty

or in probabilistic thinking (Bontempo, Bottom, & Weber, 1997; Carment, 1974; Cole,
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Keller, & Korzh, 1966; Hsee & Weber, 1999; Lau & Ranyard, 1999; McDaniels &
Gregory, 1991; Okun & Siegler, 1976; Verma & Sinha, 1981; Whitcomb, Oenkal, Curley,
& Benson, 1995; Williams & Narendran, 1999; Wright and his collaborators, 1978, 1980,
1982; Yates and his collaborators, 1989, 1998). In particular, there are no studies about
cultural differences concerning modern descriptive ways of decision-making theory
initiated by Tversky and Kahneman. We focused to survey risk prone and aversive
behavior under certainty in two different Asian cultures, Japanese and Indonesian cultures.
There are many differences between the two countries, such as historical, religious,
socio-economical, and geographical aspects. On the other hand, the two countries might
show similar characteristics due to the fact that both countries can be categorized as
collective society (e.g. Kim, Triandis, Kagitcibasi, Choi, & Yoon, 1994). We conducted
this survey as a preliminary stage to our experimental study in choice behavior under

uncertainty.

Method
Subjects:

Japanese subjects were 298 students aged from 18 to 21, 246 females and 52 males. The
students had not taken any statistical courses. They participated in this survey at two
universities and one college.

One group of Indonesian subjects consisted of 124 university students aged from 19 to
23, 91 females and 33 males. They were psychology students who have already taken
statistics course. Another group of Indonesian subjects consisted of 176 freshmen
students aged from 17 to 21 years, 124 females and 52 males. They had not completed any

statistical courses. All surveys were done from January to May 1999.

Sheet of questionnaires:

Several types of questionnaires concerning choice under uncertainty conditions were
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selected from READER SURVEY in the front pages of Plous’ (1993) book. In Plous’
book, the SURVEY was prepared as a self-check test to understand realistically what the
author wants to say in the following chapters, so the questionnaires were sometimes
different from the ones in their original articles. The selection of the questionnaires was
based on the following criterion; (1) easy to translate into other cultural conditions
(universality), (2) the answers were selected from one of some alternatives as possible
(comparability), and (3) easy to answer without special computation (accessibility). As a
result, thirteen questionnaires were selected (See Appendix 1). The title of each

questionnaire in brackets was coined by authors for convenience of explanation.

Procedure:

First, the original English version of the questionnaires was translated into Japanese and
Indonesian by the authors (See Appendices 2 and 3). Then other researchers or cooperators
checked each version of the survey sheet, and errors of translation were corrected. After
the final correction, each version was back-translated by an English native speaker or a
non-native speaker who had learned English as her major. We used the exchange rates of
Japanese and Indonesian currencies to one dollar as 100 yens and 8,000 (eight thousands)
rupiahs, those were adjusted to the world market price at that time.

Subjects were asked to answer all of questionnaires in the survey sheet. It was also
announced that they had the rights to decline to participate in the study.

Because Questionnaire No. 6 (abbreviate Q6)[Horse sense] didn’t directly relate to the

present purpose of our study, the results were omitted from our further analyses.

Results and Discussion
At first, we compared responses to the questionnaire between the two Indonesian groups,
the group that had knowledge of statistics (Indonesian-1) and the other group that had not

taken statistics (Indonesian-2). Results showed in Table 1. Except for two significant
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results in Q2 [Risk seeking in loss condition] and in Q5 [Covariation assessment] (p values
of chi-squares = 0.002 and 0.002), there was no statistically significant difference between
the two groups. Because we couldn’t find significant difference in Q9 that is the same type
of Q2, and because the difference in Q5 could be attributed to the relatively large numbers
who chose the alternative “Not sure” by Indonesian-2 group, we decided to merge these
two groups 1nto one.

Table 2 showed the results of comparison between Japanese and Indonesian students.
Except Q7 [Attribution], Q8 [Framing 1], Q9 [Framing 2], and QI3 [Law of small
numbers], we found significant differences (p<0.01) in remaining 8 questionnaires. In
general, Indonesian students showed more extreme directions in preference than Japanese
students.

Why Japanese and Indonesian students showed very different responses to many
uncertain questionnaires? In their surveys for “probabilistic thinking”, Wright et al. (1978)
found that the British group (students from Britain and Hong Kong) were less extreme and
better calibrated than the Asian group (students from Indonesia and Malaysia) for numerical
probabilities assigned to almanac questions. Hastjarjo (1993) found that Indonesian
undergraduate students were not good calibrator. They tended not to use probabilistic
thinking. In his study, the students were given a general knowledge test and then they were
asked to express their confidence (in proportion) that their answers were right (see
Lichtenstein, Fischoff, & Phillips, 1982). The students tended to be overconfident since
proportion correct (number of subjects who give a correct answer divided by total subjects)
for each item was less than the proportion given by the students for that item. And similar to
the results of previous study in calibration (Wright and Phillips, 1980), the calibration
curve was flat. In general, the proportion correct was always around .5 although the
students subjectively assigned higher proportion.

One of interesting phenomenon was the opposite result with respect to “Framing” and

“Allais” Paradox” between Japanese and Indonesians. There was no significant difference
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in “Framing” questionnaires between the two groups, but there was a significant difference
in “Allais’ Paradox” between the two groups. Combination of these two topics is known

as the certainty effect or the cancellation effect in the context of descriptive decision-making
studies. Thus people prefer “90% chance of gain $500” to “50% chance of gain $1000”

but they prefer “25% chance of gain $2000” to “45% chance of gain $1000”.

Ishii and Sakagami (1999) shows that Japanese students followed the certainty effect
under a realistic experimental situation, where subjects chose one of the riskless or risky
alternatives in the gain and loss conditions and could get points that were exchanged for
money after the experiments. Ishii and the two of us are going to conduct the same type of
expenimental situations for obtaining choice behavior of Indonesian students under the gain
and loss uncertain conditions using the computer networks.

Table 3 shows a part of the results of our ongoing experiments. Obviously, Indonesian
students showed the extreme choice in each condition, more riskless in the gain and more
risky in the loss condition than Japanese students did. This choice trend was not observed
so clearly in the survey Q8 — 9 [Framing 1 and 2]. On the contrary, the Indonesian students
did not show clear shift from riskless to risky choice when the percentages of riskless
choice decreased to half in the gain condition, and also didn’t show clear shift from risky to
niskless choice in the loss condition. Unfortunately, because the “Allais’ Paradox”, Q10 —
11, didn’t have the same structure as in this experiment, we couldn’t directly compared the
results. However, we suggest that Indonesian students might choose more conservatively
when alternatives are uncertain. The flat calibration curve in Hastjarjo’s study may be

interpreted by this strong conservatism.
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Table 1. Comparison between two Indonesian groups

Questionnaire 1 2 3 4 5 7 8 9 10 11 12 13
Indonesiani 15 40 15 102 86 8 112 1 87 59 45 56
109 84 109 22 12 8 12 83 37 65 58 68

26/ 108 21
Indonesian2 19 30| 29 126 86 9 152 50 116 70 71 83
157 146] 147 50 23 20 24 126 60 106 66 93

67| 147 ' 39

n.s. ns. ns. ns. ns. ns. ns. ns. n.s. n.s.

Chi-square 0.12 941 1.12 454 129 222 108 0.75 06 181 281 0.12
Table 2. Comparison between Japanese and Indonesian students in the uncertainty

questionnaires
Questionnaire 1 2 3 4 5 7 8 9 10 11 12 13
Japanese 76 105 127 149 137 24 253 109 153 38 88 1561
222 193 171 149 33 45 45 189 145 260 154 147
128 229 56
Indonesiani+2 34 70 44 228 172 17 263 92 202 129 116 139
266 230 256 72 36 29 37 208 98 171 124 161
92 254 60
n.s. n.s. n.s. n.s.
Chi-square 20 102 572 434 998 594 097 234 158 68 721 1.13
Table 3. Comparison between Japanese and Indonesian students under experimental
situations
Choice % of Riskless Shift to more Risky
alternatives (with SD) when 90% to 45%
Japanese Indonesians |Japanese [Indonesians
90% vs. 50%)0.61 £ 0.20 [0.72 X 0.21
Gain 21/26 12/16
45% vs. 25%0.50 £ 0.14 [0.63 £ 0.19
90% vs. 50%0.44 £ 0.14 [0.33 X 0.15
Loss 9/26 6/10
45% vs. 253/0.50 £ 0.13 [0.34 £0.18

-109-



References
Allais, P. M. (1953). The behavior of rational man in risk situations — A critique of the

axioms and postulates of the American School. Econometrica, 21, 503-546.

Arkes, H. R. and Blumer, C. (1985). The psychology of sunk cost. Organizational
Behavior and Human Decision Processes, 35, 124-140.

Bontempo, R. N., Bottom, W. P., and Weber, E. U. (1997). Cross-cultural differences in
risk perception: A model-based approach. Risk-Analysis, 17, 479-488.

Carment, D. W. (1974). Risk-taking under conditions of chance and skill in India and
Canada. Journal of Cross-Cultural Psychology, 5, 23-35.

Cole, M., Keller, L. and Korzh, N. N. (1966). Some cross-cultural data on probability
learning. Psychonomic-Science, 4, 211-212.

Gilovich, T., Vallone, R., and Tversky, A. (1985). The hot hand in basketball: On the
misperception of random sequences. Journal of Personality and Social Psychology,
17, 295-314.

Hastjarjo, T. D. 1993. Kalibrasi di Kalangan Mahasiswa (Calibration Among Students).
Laporan Penelitian (Research Report). Fakultas Psikologi, Universitas Gadjah
Mada: Y ogyakarta.

Hsee, C. and Weber, E. U. (1999). Cross-national differences in risk preference and lay
predictions. Journal of Behavioral Decision Making, 12, 165-179.

Ishi, T. and Sakagami, T. (1999). Certainty effects on repeated choice without verbal
instructions. Paper iaresented at the Annual meeting of Japanese Psychonomic
Society.

Kelley, H. H. (1967). Attribution theory in social psychology. In D. Levine (Ed.),
Nebraska symposium on motivation, 1967. Lincoln: University of Nebraska
Press.

Kim, U., Triandis, H. C., Kagitcibasi, C., Choi, S. C., and Yoon, G. (Eds.) (1994).
Individualism and collectivism: Theory, method, and applications. Thousand Oaks,

CA, USA: Sage Publications, Inc. 338 pp.

-110 -



Lichtenstein, S, Fischoff, B, and Phillips, L.D. (1982). Calibration of Probabilities:the
state of the art to 1980. In D. Kahneman, P. Slovic, & A. Tversy (Eds.),
Judgment under uncertainty: Heuristics and biases. Cambridge, England:
Cambridge University Press. Pp.306-334,

Maier, N. R. F., and Solem, A. R. (1952). The contribution of a discussion leader to the
quality of group thinking: The effective use of minority opinions. Human
Relations, 5, 277-288.

McDaniels, T. L. and Gregory, R. S. (1991). A framework for structuring cross- cultural
rescarch in risk and decision making. Journal of Cross-Cultural Psychology, 22,
103-128.

Nisbett, R. E. and Ross, L. (1980). Human inference: Strategies and shortcomings of
social judgment. Englewood Cliffs, NJ: Prentice-Hall.

Okun, M. A. and Siegler, I. C. (1976). Relation between preference for intermediate risk
and adult age in men: A cross-cultural validation. Developmental Psychology, 12,
565-566.

Plous, S. (1993). The psychology of judgment and decision making. New York:
McGraw-Hill, Inc.

Slovic, P., Fischhoff, B., and Lichtenstein, S. ( 1982). Response mode, framing, and
information-processing effects in risk assessment. In R. M. Hogarth (Ed.), New
directions for methodology of social and behavioral science: Question f raming and
response consistency (No. 11). San Francisco: Jossey-Bass.

Tversky, A. and Kahneman, D. (1971). Belief in the law of small numbers.
Psychological Bulletin, 76, 195-110.

Tversky, A. and Kahneman, D. (1981). The framing of decisions and the psychology of
choice. Science, 211, 453-458.

Tversky, A. and Kahneman, D. (1982). Judgments of and by representativeness. In D,

Kahneman, P. Slovic, & A. Tversy (Eds.), Judgment under uncertainty: Heuristics

- 111 -



and biases. Cambridge, England: Cambridge University Press. Pp.84-98.

Tversky, A. and Kahneman, D. (1986). Rational choice and the framing of decisions.
Journal of Business, 59, S251-S278.

Verma, J. and Sinha, J. B. (1981). Cultural invariance in risky shift and its determinants.
Psychologia: An International Journal of Psychology in the Orient, 24, 235-238.

Williams, S. and Narendran, S. (1999). Determinants of managerial risk: Exploring
personality and cultural influences. Journal of Social Psychology, 139, 102-125.

Whitcomb, K. M., Oenkal, D., Curley, S. P., and Benson, P. G. (1995). Probability
Jjudgment accuracy for general knowledge: Cross-national differences and
assessment methods. Journal of Behavioral Decision Making, 8, 51-67.

Wright, G. and Wisudha, A. (1982). Distribution of probability assessments for almanac
and future event questions. Scandinavian Journal of Psychology, 23, 219-224.

Wright, G. N. and Phillips, L. D. (1980). Cultural variation in probabilistic thinking:
Alternative ways of dealing with uncertainty. International Journal of Psychology,
15, 239-257.

Wright, G. N., et al. (1978). Cultural differences in probabilistic thinking. Journal of
Cross-Cultural Psychology, 9, 285-299.

Yates, J. F., Lee, J. W., Shinotsuka, H., Patalano, A. L., and Sieck, W. R. (1998).
Cross-cultural variations in probability judgment accuracy: Beyond general
knowledge overconfidence? Organizational Behavior and Human Decision
Processes, 74, 89-117.

Yates, J. F., Zhu, Y., Ronis, D. L., Wang, D. F. et al. (1989). Probability judgment
accuracy: China, Japan, and the United States. Organizational Behavior and

Human Decision Processes, 43, 145-171.

-112 -



Appendix 1. Original text of the uncertainty questionnaire (selected from Plous (1993))

(1) [Linda’s problem (conjunction fallacy)] Linda is 31 years old, single, outspoken, and
very bright. She majored in philosophy. As a student, she was deeply concerned with
issues of discrimination and social justice, and also participated in antinuclear
demonstrations. Please check off the most likely alternative:

Linda is a bank teller.

Linda is a bank teller and is active in the feminist movement.-

(2) [Risk seeking in loss condition] If you were faced with the following choice, which
alternative would you choose?

A 100 percent chance of losing $50

A 25 percent chance of losing $200, and a 75 percent chance of losing nothing

(3) [Sunk cost effect] As the president of an airline company, you have invested $10
million of the company's money into a research project. The purpose was to build a plane
that would not be detected by conventional radar, in other words, a radar-blank plane.
When the project in 90 percent completed, another firm begins marketing a plane that
cannot be detected by radar. Also, it is apparent that their plane is much faster and far more
economical than the plane your company is building. The question is: Should you invest
the last 10 percent of the research funds to finish your radar-blank plane?

No --- It makes no sense to continue spending money on the project.

Yes -- As long as $10 million is already invested, I might as well finish the project.

(4) [Subject probability of accidents] Which is a more likely cause of death in the United
States --- being killed by falling airplane parts or by a shark?

Falling airplane parts

Shark
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(5) [Covariation assessment] Suppose a study of 250 neurology patients finds the
following frequencies of dizziness and brain tumors:
BRAIN TUMOR
Present Absent
Present 160 40
Dizziness

Absent 40 10

According to the data in table, is dizziness associated with brain tumors?

Yes No Not sure

(6) [Horse sense] A man bought a horse for $60 and sold it for $70. Then he bought it
back for $80 and again sold it for $90. How much money did he make in the horse

business?

The man ended up with a final profit of $

(7) [Auribution] Suppose you performed well on a variety of tests over a range of
occasions, but other people taking the same tests did not do very well. What would you
conclude? (Check the one answer that comes closest to your view.)

Explanation A: The tests were probably easy.

Explanation B: The other people were probably low in ability.

Explanation C: I am either good at taking tests or must have known the material well.

(8) [Framing 1] If you were faced with the following choice, which alternative would you

choose?
A sure gain of $240

A 25 percent chance to gain $1000, and 75 percent chance to gain nothing
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(9) [Framing 2] If you were faced with the following choice, which alternative would you
choose?
A sure loss of $750

A 75 percent chance to lose $1000, and 25 percent chance to lose nothing

(10) [Allais’ paradox 1] If you were given a choice, which of the following gambles would
you prefer?

$1,000,000 for sure

A 10 percent chance of getting $2,500,000, an 89 percent chance of getting $1,000,000,

and a 1 percent chance of getting $0

(11) [Allais’ paradox 2] If you were given a choice, which of the following gambles would
you prefer?
An 11 percent chance of getting $1,000,000, and an 89 percent chance of getting $0

A 10 percent chance of getting $2,500,000, and a 90 percent chance of getting $0

(12) [Gambler’s fallacy] Suppose an unbiased coin is flipped three times, and each time the
coin lands on Heads. If you had to bet $100 on the next toss, what side would you
choose?

Heads

Tails

No preference

(13) [Law of small numbers] Which of the following sequences of X's and O's seems
more like it was generated by a random process (e.g., flipping a coin)?
XOXXX0000XO0XXO000XXX0X

XOX0OX000XX0OXOX00XXX0X
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Note: Citations for each question

Q1) Linda’s problem (conjunction fallacy): Tversky and Kahneman (1982).

Q2) Risk seeking in loss condition: Slovic, Fischhoff, and Lichtenstein (1982b).

Q3) Sunk cost effect: Arkes and Blumer (1985).

Q4) We could not find out (maybe Kahneman & Tversky, 1972, Subjective probability: A
Judgment of representativeness. Cognitive Psychology, 3, 430-454.)

Q5) Covariation assessment: Nisbett and Ross (1980).

Q6) Horse sense: Maier and Solem (1952).

Q7) Attnbution: Kelley (1967).

Q8,9) Framing: Tversky and Kahneman (1981).

Q10,11) Allais’ paradox (cancellation principle): Allais (1953), Tversky and Kahneman
(1986).

Q12) Gambler’s fallacy: Tversky and Kahneman (1971).

Q13) Law of small numbers: Gilovich, Vallone, and Tversky (1985).
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Appendix 2-1. The Japanese version of the uncertainty questionnaire

REBUIOLHIEBICBEZTE W,

1) Vo EI3 1R0OMET, BREEHIZEV, FHAERATYT, il $s+ER LT
F L, FARRICEENSCHSESOMBEICECBLEEDL, RETEICLE8mMLELE, &

LHEILRBIRBRICTF = v 72 I TTF &L,

O V- %EI@EiToRAETHS,

O VHEIEMTOENRTHY 7= I =2 MEBNICREEBHTH S,

2) bLORERUTOBRICEEL:ZD, £bbOBIREERVET ),

O 100%DHEETS5000 %2k,

O 25%DMET20000MHEER, 7 5%DFERTHE I,

3) HOMEBSHOHRE LT, bRIERHIMET 27 NILHOBEL 1 OB LIRS
LTEE L, BRIIERO L —F—TRBRM I N WRITHE, TRbb L—5 — T8 b A2
TREEDZLTLE, 7RrY =7 P9 0%SER LR, BIOSHMN L —F —CiRm T
VWIRITBD~—or T 4 V2B LET, £z, TORITEO T B HRTIZOERENRESTNER
IV, ToLEL, JVBENTHSZ LBHLATY, FZCHETYT bAa-iza#

DL—F— T ERWRITEZ TR TA-DICHREESOEY 1 0% 52 BE+T <2 TL 157,

O whnx—=7Blzs MIESEZBRLET DI BN,

O @3V — 10 HAZTTIIRELELUE, Yoz s FEERIVEINEL,
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4) TAVABREIZEVT, BATHROBEO—EOETICEDEC LY AIIDIRECT LTI,

FHELOFRILIVEWEBOETH,

O RATEOBAKO—MOET

O #4%

5)25 0 AOHBEROBEOMENBKRD LD ZERD VL MEEORER P LE

T
Pba 5%
HYy 2L
SR Hy 160 40
L 40 10

RPOT—FICL 5 &, BERITRER L BERDH D £92,

[
O wowx

O BJE-o&hLaw

6) HbHAREEZG6000MHTHW, TO00MTEY L, EANLEITIZE000HTEN

FEWVWEL, BU'900O0MHTHYVELE, ZOANIEDEY BT BESITE LD,

DO NDRMEZ2F)IEIT MThs,
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7) BRI A 2T A P CEARAOHEBELABZ TRVWERELYBEADHELEA. LT A M 2210
DA BIIERY LVWEE 2B ED ool LET,. bR I F 0o L2 E 5 RS

F9h, (BREOEZIIBRLEVEZ 1 2% F v 7 LTFEW,)

O #HAA: TR IBBELLRLE L oT,

O #HAB : DAL LRBEL BV,

O BAC : BT R P 2XT 200 Eholcp IR LD X Mo TWITEV R,

8) ROL I HBBIRITHE LH, HREEHLDOBINKEZ BT T,

O #EZ24000M%21ES,

O 25%DHETI00000HEZE., 75%DHRTHLER,

9) KOLHRBRICEE L72H, SR ELLOBREEBTET M,

O ®EEIZ750000%%5,

O 75%0HFET1I00000M ERV, 25%DHERTMAEL LR,

10) bLBIRTES2L, HAREFKROELELOX Y T HHETH,

O ®EEIZ1{EH

O 10%DHWET2ES THH. 89%DHEERTIEM., 1%DHEETCOMAERES,
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11) bLBIRTE RO, bREFROLELLDOX Y VIV HHZ T TH,

O 11%0EELTIEM, 89%DHEETON%EES,

O 10%DMEERT2ESTHIME, 90%DHETOMNEES,

12) R DRVEERR3[ENEH D&, BEEEEORIH-LEBELTTFEY, b LR
ROEEXETHFIZ1I000 0 HEZEIRITHIILRLANVE LEL VFELDRZDR-ILE

E§ D,

O %
O &

O #H&zLL

13) 2¥Dx L oDHEVDH S, FHLLDOFNT o FARIBE (& 2THE28ITS) 1ok

STEVESRE DIV ETHD EBnETHh,

[0 x0xxX0000X0XX000XXXOX

[J XOX0X000XXOXOXOOXXXOX

Note:

We continued to ask a few questions about the other topics after Q 13.

- 120 -



Appendix 2-2. The English back-translation from Japanese version

Please answer the following questions.

1)

2)

3)

Linda is 31 years old and single, has forthright opinions, and is highly intelligent. She
majored in philosophy. When she was a student she was very interested in issues such
as discrimination and social justice, and also took part in anti-nuclear demonstrations.

Please check the most likely of the following.

Linda works as a teller in a bank.

Linda works as a teller in a bank, and is an active member of the feminist movement.

If you had to choose between the following, which would you choose?

A 100% chance of losing ¥5,000.

A 25% chance of losing ¥20,000, and a 75% chance of not losing anything.

You are the president of an airline, and have invested 1 billion Yen of your company’s
funds in a research project. The aim is to build an airplane that cannot be detected by
conventional radar, i.e. an airplane that does not show up on radar screens. When the
projectis 90% complete, another company starts marketing an airplane not detectable
by radar. Moreover, their plane is clearly much faster and more economical than the
plane which your company is making. This is the question: should you invest the

remaining 10% of the research funds to complete your company’s plane?

No — there is absolutely no point in continuing to invest money in the project.

Yes — having already invested 1 billion Yen, the project should be completed.
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4)

5)

6)

In the United States, do you think that more people are killed by pieces of fuselage

falling from airplanes, or by sharks?

By fuselage falling from airplanes.
By sharks.

Suppose that these are the results of research conducted on 250 neurological patients
regarding the incidence of dizziness and brain tumors.
Brain tumors
Yes No
Dizziness Yes 160 40
No 40 10

According to the data above, is there any connection between dizziness and brain
tumors?
Yes
No

Not clear

A man bought a horse for ¥6,000 and sold it for ¥7,000. He then bought it back for
¥8,000 and sold it again for ¥9,000. How much profit did he make from buying and
selling the horse?

His final profit was ¥

Suppose that in various tests you have consistently got such good grades that it can't be

said to be just chance, while other people who took the tests have not got very good
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8)

grades. What do you conclude from this? (Please check the answer closest to what

you think.)

Reason A: They were probably easy tests.
Reason B: The other people were probably not very clever.

Reason C: | was good at taking tests or was familiar with what was in the test.

If you had to choose between the following, which would you choose?

The certainty of getting ¥24,000.
A 25% chance of getting ¥100,000, and a 75% chance of not getting anything.

If you had to choose between the following, which would you choose?
The certainty of losing ¥75,000.
A 75% chance of losing ¥100,000, and a 25% chance of not losing anything.

10) If you could choose, which of the following 2 bets would you prefer?

0 The certainty of getting ¥100,000,000.
0 A 10% chance of getting ¥250, 000,000, an 89% chance of getting ¥100,000,000,
and a 1% chance of getting ¥0.

11) If you could choose, which of the following 2 bets would you prefer?

O An 11% chance of getting ¥100,000,000, and an 89% chance of getting ¥0.
0 A 10% chance of getting ¥250,000,000, and a 90% chance of getting ¥0.
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12) Imagine that you toss an unbent coin three times and that it comes up tails each time. If
you had to bet ¥10,000 the next time you tossed the coin, which side would you

choose?
a Tails

0 Heads

a No preference

13) Which of the following sequences of x and o do you think most resembles the results of

a random process (e.g. tossing a coin)?

0 XOXXXO0000XOXXO00XXX0X
o XOXOXO0O0XXOXOX0O0XXX0X
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Appendix 3-1. The Indonesian version of the uncertainty questionnaire.

Pilihlah satu jawaban dengan cara melingkan pilihan jawaban tersebut.

1. Linda berumur 31 tahun, bujangan, vokal, dan sangat cerdas. Dia dulu kuliah di
Fakultas Filsafat. Sebagai seorang mahasiswa, dia sangat peduli dengan isu-isu
diskriminasi dan keadilan sosial dan juga ikut berpartisipasi dalam demonstrasi-
demonstrasi anti nuklir. Pilihlah alternatif yang paling mungkin:

a. Linda adalah seorang kasir bank

b. Linda adalah seorang kasir bank dan aktif dalam gerakan feminis

2. Seandainya anda menghadapi pilihan berikut ini, alternatif mana yang akan anda pilih ?
a. 100 persen kemungkinan kehilangan Rp. 400.000,-
b. 25 persen kemungkinan kehilangan Rp 1.600.000,- dan 75 persen
kemungkinan tidak kehilangan sepeserpun

3. Sebagai direktur sebuah maskapai penerbangan, anda telah menginvestasikan uang
perusahaan sebesar Rp. 80.000.000.000 (80 milyar rupiah) kedalam satu proyek
penelitian. Tujuan penelitian itu adalah membuat sebuah pesawat terbang yang tidak
mampu dideteksi oleh radar kuno, dengan kata lain sebuah pesawat anti-radar. Ketika
proyek tersebut sudah selesai 90 persen, satu perusahaan lain mulai memasarkan sebuah
pesawat yang tidak dapat dideteksi oleh radar. Selain itu, tampaknya pesawat mereka jauh
lebih cepat dan lebih ekonomis daripada pesawat yang sedang anda buat. Pertanyaannya
adalah: Apakah anda akan menginvestasikan 10 persen dana penelitian terakhir untuk
menyelesaikan pembuatan pesawat anti-radar anda ?

a. Tidak --- Adalah tidak masuk akal untuk terus membelanjakan uwang pada

proyek tersebut.
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b. Ya --- Sejauh Rp. 80 milyar telah diinvestasikan , saya mungkin akan

menyelesaikan proyek tersebut juga.

4. Mana yang lebih berpeluang sebagai penyebab kematian di negara Amerika Serikat ---
terbunuh karena kejatuhan bagian-bagian pesawat terbang atau karena ikan hiu

a. Kejatuhan bagian-bagian pesawat terbang

b. Ikan hiu

5. Misalkan satu penyelidikan terhadap 250 pasien neurologi menemukan frekuensi pusing

dan tumor otak sebagai berikut:

Tumor otak
Ada Tidak ada
Ada 160 40
Pusing
Tidak ada 40 10

S S e e B e e - -

Menurut data pada tabel tadi, 'apakah pusing berhubungan dengan tumor otak
a.ya b. tidak c. tidak yakin

6. Seseorang membeli seekor kuda seharga Rp. 480.000,- dan menjualnya lagi seharga Rp.
560.000,- . Kemudian dia membelinya kembali dengan harga Rp 640.000,- dan
menjualnya lagi dengan harga Rp. 720.000,-. Berapa keuntungan yang didapat oleh orang
tersebut ?

Orang itu mendapat keuntungan Rp. ...............
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7. Seandainya anda mengerjakan dengan baik berbagai tes dalam beberapa kesempatan,
namun orang lain yang mengambil tes yang sama tidak mengerjakannya dengan baik. Apa
kesimpulan anda ? (Pilihlah satu jawaban yang paling mendekati pandangan anda).
a. Penjelasan A: Tes-tes tersebut mungkin terlalu gampang
b. Penjelasan B: Orang lain mungkin berkemampuan rendah
c. Penjelasan C: Saya mungkin pandai mengerjakan tes atau mungkin telah
mengetahui bahannya dengan baik

8.. Jika anda menghadapi pilihan berikut ini, alternatif mana yang anda pilih:
a. mendapatkan secara pasti Rp. 1.920.000,-
b. 25 persen kemungkinan mendapatkan Rp 8.000.000,- dan 75 persen
kemungkinan tidak mendapatkan sepeserpun.

9. Jika anda menghadapi pilihan berikut ini, alternatif mana yang anda pilih:
a. Kehilangan secara pasti Rp 6.000.000,-
b. 75 persen kemungkinan kchilangan Rp. 8.000.000,- dan 25 persen

kemungkinan tidak kehilangan sepeserpun.

10. Jika anda diberni satu pilihan, mana yang anda lebih sukai:
a. mendapatkan Rp. 8.000.000.000,- secara pasti
b. 10 persen kemungkinan mendapatkan Rp.20.000.000.000,- dan
89 persen kemungkinan mendapatkan Rp. 8.000.000.000,- serta

1 persen kemungkinan mendapatkan Rp. 0,-
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11. Jika anda diberikan satu pilihan berikut ini, alternatif mana yang lebih anda sukai:
a. 11 persen kemungkinan mendapatkan Rp. 8.000.000.000,- dan
89 persen kemungkinan mendapatkan Rp 0,-
b. 10 persen kemungkinan mendapatkan Rp. 200.000.000.000,- dan

90 persen mendapatkan Rp. 0,-

12. Andaikan bahwa satu uang logam yang tidak bias diundi tiga kali, dan setiap kali uang
logam itu selalu jatuh dengan kepalanya dibawah. Jika anda melakukan taruhan Rp.
800.000,- untuk undian berikutnya, sisi mana yang anda ?

a. Kepala

b. Ekor

c. Tak ada pilihan

13. Manakah diantara urutan-urutan X dan O dibawah ini yang nampak lebih berpeluang
dihasilkan oleh proses acak/random (misalnya lewat undian dengan melempar mata uang
logam/koin):

a. XOXXXO0000XOXXO00XXX0X

b. XOXOXO00XX0XOXO0XXX0OX
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Appendix 3-2 The English back-translation from Indonesian version

Please choose one answer by circling the choice.

I;

Linda is 21 years old, single, vocal, and very intelligent. She used to attend Faculty of
Philosophy. As a student, she was concerned with discrimination and social equity
issues and she also participated in anti nuclear demonstrations. Choose a possible
alternative:

a. Lindais a bank teller

b. Lindais a bank teller and an active feminist movement

If you are faced with the following choice, which alternative would you choose ?
a. 100 percent possibility of loosing Rp. 400.000,-
b. 25 percent possibility of loosing Rp. 1.600.000,- and 75 percent possibility of

loosing nothing

As a director of an airline company, you have invested the company money in the
amount of Rp. 80.000.000.000 (80 billion rupiah) to a research project. The goal of the
research project is to make a plane that can not be detected by an old radar, in the other
word an anti-radar plane. When the project has been completed 90 percent, another
company starts marketing a plane that can not be detected by a radar. Beside, it seems
their plane is faster and more economical than the plane you are making. The question
1s: Would you invest 10 percent of last research fund to finish making your anti-radar
plane ?

a. No ---Itis unreasonable to continue spending money to the project

b. Yes --- As long as 80 billions rupiah has been invested, [ might finish the project.
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4. Which is more likely as the cause of death in the United States --- being killed because
of falling parts of an airplane or because of sharks
a. falling parts of an airplane

b. sharks

5. Supposed an investigation to 250 neurological patients found the frequency of

headache and brain tumor are the following:

Brain tumor
Present absent
Present 160 40
Headache
Absent 40 10

According to the data in the table, is headache correlated with brain tumor ?

a. yes b. no C. not sure

6. A man bought a horse for Rp. 480.000,- and sold it for Rp. 560.000,-. Then he bought
it back for Rp. 640.000,- and resold it for Rp. 720.000,-. How much money did the
man gain ?

The man gained ...........

7. Suppose you have done well on various tests in some opportunities, but other people

who took the same tests did not do well. What is you conclusion (Choose one answer

that is close to your opinion):

a. Explanation A: These tests maybe too easy
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b. Explanation B: The other people may have low abilities

c. Explanation C: I may be smart to do the test or may have known the materials well

8. If you face the following choice, which alternative would you choose:
a. gaining Rp. 1.920.000,- in certainty
b. 25 percent chance of gaining Rp. 8.000.000,- and 75 percent chance of gaining no

money

9. If you face the following choice, which alternative would you choose:
a. loosing Rp. 1.920.000,- in certainty
b. 25 percent chance of loosing Rp. 8.000.000,- and 75 percent chance of loosing no

money

10. If you are given a choice, which one would you prefer:
a. gaining Rp. 8.000.000.000,- in certainty
b. 10 percent chance of gaining Rp. 20.000.000.000,- and
89 percent chance of gaining Rp. 8.000.000,- and

1 percent chance of gaining Rp. 0,-

11. If you are given the following choice, which alternative would you prefer:
a. 11 percent chance of gaining Rp. 8.000.000.000,- and
89 percent chance of gaining Rp. 0,-
b. 10 percent chance of gaining Rp. 20.000.000.000,- and

90 percent chance of gaining Rp. 0.-

12. Suppose an unbiased coin is flipped three times, and each time the coin always falls

with its head in lower side. If you make a bet Rp. 800.000,- on the next toss, which
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side would you choose ?
a. Head
b. Tail

c. No preference

13. Which of the following order of X’s and O’s that seems more likely to be produced by
random process (for example by flipping a coin).
a. XOXXX0000XO0XX0O00XXX0X
b. XOX0OXO0O0XXOXOXO0XXX0X
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PRI T ORI : HEANZAEA D RRITFANEEICRONAHENSR
2H<HT

R EBZ (BIEEBALER) - AT (BREBBRFERFRESFHER) -

Hastjarjo, Thomas D. (Faculty of Psychology, Gadjah Mada University, Bulaksumur,

Indonesia)

ABFZEI1d. The 2001 ABA International Convention. November 28-30, 2001,

Fondazione Giorgio Cini Isola di San Giorgio Maggiore, Venice, Italy 2 TREDF

ETH5.
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FHEERBET ORI : BAARZELA V FRITAFECRSNDHEERDR
2H<HT

R EE L (BESBRFECER) - aHE (BEZRBRFIRFRAIFTAMN -

Hastjarjo, Thomas D. (Faculty of Psychology, Gadjah Mada University, Bulaksumur,

Indonesia)

Abstract

Twenty-six Japanese and 24 Indonesian students were requested to respond to a
computer display on a Web page containing two differently colored choice alternatives.
The students were required to choose one of the alternatives in order to earn points
exchangeable for money at the end of the experiment. Points could either be earned
(Gain trials) or lost (Loss trials). In Phase one (P1), a riskless alternative produced 20
points (gain or loss) with probability 0.90, while a risky alternative produced 36 points
(gain or loss) with probability 0.50. In Phase two (P2), the points were doubled and the
probabilitics halved (i.e. 40 points with probability 0.45 versus 72 points with
probability 0.25). Subjects experienced two times each phase, totaling 400 Gain and 400
Loss trials. In P1 compared to P2, 21 Japanese and 17 Indonesian students had more
riskless choices in Gain trials, whereas 17 Japanese and 16 Indonesian students had
more risky choices in Loss trials. The group data also showed the certainty effect.
Moreover the Indonesian students had more riskless choices than the Japanese students,
which can in part be explained by the different sensitivities to the exchange rate of

money in the two countries.
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DEZEZICH ETHREREPIEIZHB VT, von Neumann and Morgenstein
(194)I K> TRESNLHFHDHERIT, HENERE L TERLEEER
BLTZEk. —FH ZOHFHIHIERNOEBbERL, WDObERINTE
IS EDPTEDDIT ZOERBONBEDORILZHEEEIZTRT B OIZ, Allais (1953)
VHERY 5, W AEROEROUIEOABEZRILT 25 ENH 5. D
B, BREMOHROLEZ - EWCLAEERROELEHPEIR-LE, 2
RN DOBIFAZELL TLESBR T, $IZ Kahneman and Tversky (1979)IZ &
> THEEMERN R (certainty effect) & HIFIEINZ (B 5 Wi cancellation principle
common ratio effect & HIEIEN3) .

HEEEDR EBEFHITIIROLIBHRES D, FIZAIT A9 0 %DHEET
1Mz EL, B)5 0 %X DMERT2 AMHERET S, D 2 DOBIRERM
TORFZRIEEET, HIFETHLIBRENBIFEINTIT, A MBIFEN B E
WOBRNE < OHBETHEINS., Zhid. H%EDAERICBV T, FlE
DI L 7203 > TR A DOBMELREAD T 5. Bk X 772 (risk aversive) 3
ERET S EBRIANDL., —H, O 0%BDOHERT 1 AMZELY, D)50%D
HRT2AMZESRKICIE. 9EIX. D AEVWHALKOHFHEZEDICHEA D
L59RBIFEIND., TS, FIBOHE EIIHITHF) X7 M7 (risk prone)R K %
RETBHZIETHATES. LML, TNETNOHERBVWTHERZ 25D 1
LRI, A4 5 %DHERTL AMNZES. B)25%OHERT2HAE
B1F, CY45%DHERTL HMZEEK. D)25%OHRT2HMEHEK, %
MBELTRCE D ICRIFZF|RTHSDE. A’E B TBA., CL DT CHEIT
TN, EEB xS EBENFICREZIENBEINS. ZOL S ITHERIBIZ
2HD1LICED LI ETRENEERETIR|EHEEEHRE VW, %A
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HHONBEREZTTIIHHATERY,

Z DR RIT. BORAL DN DA IRARIZBNTHHRBEINT NS,
% Z X Sakagami & Hastjarjo (2000)iX, HEADFEE 2 HEA 2 RRITAD
FHE300/IIKMLT, BEOHATHVWLONIEROXIBRERBREBZSA T

(10) If you were given a choice, which of the following gambles would you prefer?

$1,000,000 for sure
A 10 percent chance of getting $2,500,000, an 89 percent chance of getting $1,000,000,

and a 1 percent chance of getting $0

(11) If you were given a choice, which of the following gambles would you prefer?
An 11 percent chance of getting $1,000,000, and an 89 percent chance of getting $0

A 10 percent chance of getting $2,500,000, and a 90 percent chance of getting $0

(HAGES
10) bLERTESZIZS, BRERROEESOF v XTI EFHETH.

O mEEIC1EM

O 10%0OERT2ESTHM. 89%DERTI1EM. 1%OERTOMHZES.

11) bLEBRTEZRZS. SRETROELELOFY XTIV EFHETH,

O 11%0ET1IHEH. 89%DERTOHESES,
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O 10%DEET2HESTAMH. 90%OHEETOMHERS, )

FIZHT-HEEEDROBIEIZE TREZSH, HE1 0TI LOBREZ.
BEM11TRTORRKEZRERNEONL 2D EM, HE1 00ZTNThO
BRENS X DOHETIEHAZEONS T LEEZREFEICMORS ZEIZE-T
Hl 1l 1ABREINSTENLTFRINS., EBICERB 1 0 TLOER 22
AWEDIIAENESE 513%, 1> BRI 7 NEAE 673%THO, 1 1TF
DRREEBAULEDITHENEE BT 2%, 1> KR T NFEE 57.0%TH - 7=,

ZDEIIT, RIBEULIZBVWTHHEEDRNPHER S NIZA, W DMK
SNEBE LD D, 1 DIIHEANZEEA D FRITANFEITBNT, Bk
DFEIFOEEN, RESERB->TVHHTHS. BB 1 0IIBWT, 12 KX
T ANFETRVERY A ZEMERT 4, BR1 1 TRl % THRIENSE
SEINBNEREZEATVAENESICRAS. BICHEAZEIIER 1 0TE
NIFERNVERY AV Z2REBWRDDIZ, B 1 1 TIRHRFHEO S X I8U&Ic
RIEL TS, ZNH5DENWZ XD FMICRHT 57201213, EEEDHROW
Bz X OMBRICHE LAERIRET, MEORRITHZRZLEND S,

55 1 DOMEIRL, WHEOKERLLHEBANEMEZE > EHETHLONE
ZETHS, ERMRIFRICERTEZ¥E, BHELTHEA SN RITH
SHEINS, £-, ZRICERRINTOHARVWHEPHEOSmZHAKR L T
BIZELALITIRARZSRAN, LENST, I3 LAERMICLAERTIE. Th
THOHEBEMARFBICHREINARCELD LN TFREINSG, SHE—XUEHMOD
MEERORKE BIAE. FISCREREOFy > NVNGHZ, RECME
HEERHRIIRIATETVINEVN S BB . BEEERIETVWIENIE
MHEELCBZENTEHINDG, EREIIEEBEFRIRAARHEHILERNRELTES
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EIHETsZLngEn s,
LLINSDERZLLZAFEATEZELTH, BEEDRZOBODIZD
WTOREBEEL TWAS, #]Z T Keren and Wagenaar (1987)i3 1 BIOF v >
TIVEDOWT LB 2TORWIEFy > TIEEE, BREFY TV E
BOBRTHETCOVWTHE 2T5BRVELF Y DI FREREBEL, fiHEC
HARETRLVHFEOBWVIES ZRRMEAANDH D, TOZEITL> THE
MRV RT DI ENDHB T EER LIz, ZOFEERR, K TES N R
HEPRD, BUREAWTICERICT + > TN EEEZRR IS TEOR KO
BIFZRATTHRNERIBE T, BIRINLLZWEEZTERL TWS,
EHFRIZ, 2DO0BMEHLOMITREOICRINS, B3, BEREMick
D2THRESINZHKOBMD SBBINTEHEMENRN, BIZLEITK
BTDLENRREINTVEIBRRAEHEERORLZ BN EBINT 5 & TR
BRIDLIBEBRPUTHBRINZINEINATHS. H21d. ZOLSPH
ZBNTH, 1 RERITANFE BEAFEICBOTEHEL < HEEEDRMA
o, ¥, TOPHRCHMMTROENELIRENRAINEONTH 5,

ER1

ik
SmE
HAEARZEA 26 HE, 12 FRITAKREE 24 HNERICSMLUZ. B
ARFEIBEEBRFLEFERIFIIHELTED, BHHON—V T
AZEa—FBPUSIKFDI S Ea—FETHERICERIZBMLE. 12 K*%
7 ARFANL Gadjah Mada KAICFTIB L TH D, BIRET 1 AT DOERIZBM
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L7z,

HiE
BMEZAE2—FITA AT VA ZRICLTEREL, ERICBMLE, T
4 A7 VA LiZid Java SETRR LR T OV 5 AR &> TERETE 2 &R
L. ZMEBERRYIVAZHWTRIET A5 ETERMNETLE. ERTOV T4
12 Web X— ETBMET AL SIITRB->THD, BMBFIIERMFICI IRy
FENMLTEDOR-DPRT IV EALRE. ERT—IBMEKICTI Y —Fy b &
MMLUT. HEOY—NIZED SN,

Fe

EHE T HERBHOEZHT T, ZNFRL2O0RREDOSI B EL L ER
N ETERRSNERS D b 2TESREIRSZENMRD ENE. RITOFE
BT K> THALAIRER Gain AT TH D, & OFBULRRICK > Tk
KRIDREEDH D Loss BITTHoz. EBLLDHTTS, 2DDERKDS
5 —HIdBVWERT/NEIRERRTDOBNBZ YR L ABRKETHO, thAhHE
BVWHERTRERFRR[UZDEND VAV BRIETH >/, ELBRMEH (Figure
1) CIREAETHAREIREBDIELAR 2 DZRICHERTRRL, ENETNHNY
AV ABERE EY A7 BRBFITHIE L TWe, REBDELAHBEBIAhEEEL
TORTADZ Ny 7 ZRATERY > ERH->THD, EBb6hE1MIY Y
9B ENERITTORRKIN A -Te. RY D 2HUELEOAILERE
DFEFUTHIGL TWe, Gain fTTREBARZHWV, U7 L ZA#ERBEICIIE
B2, U7 EBRBICIIFRESIIEL TWz, Loss dfTTIIRARZHL, U
A L ZABRIZITIIAELN, A7 ERBICEFEANMIIEL Tz, SmEN
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—FHDBRBEORY 2w 7 T5E, TORY CHHATRINERZRT
BORMHERL, ENEFABFCMEDRY 3V ) v 7 22 N zeizo7=,
BORCIIIFMEDHD., KOBEIL Gain AT THALEZZEER, REFHIT Loss
RITTRALIEZEERL, BRBOBEIIW G ORT THMACE LSRN &
Z2xrLUE. 2DO0RBRKO LITIXEDHATETORBERTI > 2R RLTHO,
BROBRELTEHERORANEZ S EFORFENEI L2, BROFERIV
THNTH->TH, HROWREFERKIZ, 2DOBRPEOFDO” NEXT” &2
THHEBMIEVWRABORY NHBIL, BMERIINEZV I TEHIET
ROBATORRBEZHB &/, slfTBBEERIC” NEXT” RY I3HA.
ROBRVKTTBETHRLEMS 2,

ERIIL2 800 AT Hx D, 200 HfT T D04 71 XiHhnTWE. &
74 X200 792070y 7060, &7 0y 7N Tid Gain 377 & Loss
AITE 10 AITIT DI Y LAREFETHR-RLE. Thbb. &7 1 Xt 100
AAT9 DD Gain ikfT & Loss AT 572> TWz, EHIZ, Gain ikfT & Loss ik
T & IZ 20 AfFd D07 Ov 7 2R L THD, TOPTHEANRZ 5
BNFEINTWE. FIAE BREADHEEREZ 050 £T5&, 20 dfrHD T
SEHELIR 10T TRERSRIBSLIICLE.

BEI7xAXTiE, BRIRCBIZHEREGRADOEY &, URAT L AR
EVRAVERBEDELADRRIMENEN LIz, BRBEGADEY NI P1 £
HE P2 RHO2RHEH 572, Pl FHTIE. #HXR 090 T 20 K1 > FOfFk
RIZDBEMBV A VBRI E, HE 0.5 T36 71> hOB/BERIUIDRENS
VA BREZRABE Lz, P2 RTINS OWEREZFMMITIHIELEBITHK
RE 2Lz, HEE 045 T 40 RA > FOB/BRRUTDBENB YA LR
BRI S, #ER 025 T 72 R1 2 bO/RRITDEABZ ) A7 B REZREL
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Joo TNGPIERHEEP2REIZ4AT oA XNIKREIZF DY TED, EB5%%
ICRBRT 20EISMEMTRIZ> Tz, —F, BREORRMAEIZ, P1 &4
E P2 ZHFEOETNETNTY A VB RERE (L) &4 (R IT1ETORR
TALIILERY, 4D OLHFTE{LLA (LLRR, LRRL, RLLR, RRLL),
INSDELZ Pl £EE P2 RO 2ED DNEF LHABHODES Z & T3 HEE
D ZED, TNHIZBMEEZIVR-S /.

VA7 VABERBE) AV ERETEIS2/ERRIILICERLIEED TH-
e, BB T 4 — RN I LRBERT > NTZS 5 L BEHZMA S
ZERET/ AR EenFe. BTN ThOBRETOREAN—ETH
BLEREOTEBMENEATHENDRIEIN—INEEDETOZEPE DT
Hole. B2 FOEEHEIL P1 FHET—405+4R1>2b, P2 £FT-8
Mo+ 81> MThor,

ZmEIE T, ERBEBFFIZESEZA 5N 100 R4 > MG T2 SBDA-
HEZEAEN, RO 2HBTILOROENE. TOHK, BMEIR
EREDHERTHI DA EBMERTEANL, T4 AT LA LIZENEL
TFTOXSBERXETFAL., BRXD FIZIZ” START” EHEWTHEHY B
Holz.

INNOLEBREZBRODET, COERTIEIKEBOEEZI Y v 7T 5 EGHA0E
fELEY. EROIUDICESMEIELT 100 R1 > FEXZENTVET. K
BOFEENHAVRAIZHENTVSHEICRAFR/NEZ, KENFITHEN
TWBHA/IIEIERVBED XT, HREZRTEDILETZIORERAERFLND K
SIHAESTLESIV, BREERBIC1IFI M 1AICREINET. &
RERERVIA T AR SEHEIERT > MRS OAIZAZ XY, £
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NTIE START Ry V2L TERBRZHODTLEI W, MERAH-Z5E
Bz F2R T TERLTIEI N,

A RXITRAOERTOT I LTIE, EEOD—ATHET > RRITAE
BREICE>TA U RRI7HBIHERLE, RCHNEOBREER L. £z,
iz, ERUKNOT D RXITHFICL2ZEORE B0 0ES 7000 JVE
7EHAEAZAEOREHZ0OES 700 IMASHBEL, BEIIBITS 1 K1
M1 EIHLT, 1RS> M 10 VETICHRS TS EHRL, EREICED
HOICHEB L.

EBRIL” START” R D EZFLTHMHH 30 5 TH 7 L7z, ERETRITIE
HEE2EA L, SNENBREGHAOMR. BIUBRAMVNEZISHERDE
fLIZGK oW ESHZEHRIERL TH 557,

fEREER
BMEFEEIT, 7 21 XAOEF 120 BITICBTBHU AT LV ARRDOEIE %,
Gain 71T & Loss 1T (60 RT3 D) DWW THIZIZRKR®D ., £DR, P1 &£
E P2 ZENENTNROEBINEE L 7M1 XEEI 71X, HB27x1
ZEEAT A XIBITEZVEEBMNE Z LITFEE LTz, Table 1 & Figure 212,
ZHLTROEV A VABREG 2T EICHEBREMTEE LS DZR
T. BEAZEEA VRRITAZEDEBSIZBVWTH, Gain AT TR P2
£fELD D PL FHFIZBNWT, Loss idfTTIE P1 RIFKD B P2 RFITBNWTE
Y 27 L ABREGNE N> 7o, EFELRM X Gain-Loss & XP1-P2 Rf+D 3
LR BT 21T 5 7= & T 5 Gain-Loss & & P1-P2 RFITHEREZFZIRN

-143-



BFEFETTOFEHY ROV ABERBS EEEREE (EB1)
HEA AVERITA
Gain Loss Gain Loss
P 1 P2 P1 P2 P1 P2 P1 P2
D5 0.61 0. 50 0. 44 0. 50 0. 69 0. 59 0.33 0. 38
EEEE 0.20 0.15 0.14 0.13 0. 20 0. 20 0.16 0.19
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Roh, EHESRM L Gain-Loss £FEOM. BX Gain-Loss £ & P1-P2 RHED
MICE BRTEEANR N, INSDOHHEME, BWTIToEERLE
DFER%E Table 212RT. INSORREEEDDE, X9, 1 ERITA
AT Loss #fT& D B Gain AITIZBVTELS DY AT L ARBRZTL, %5
D Loss AITICBIT B YU A7 L ARRESIIBEXANZELED Loss @dfTICBI ST
NEDBDEN-TEERS, £, BREOBVWEEREHAL TT—¥27—-)T
U, Gain AT & Loss MTOEBESIZBNTS PI-P2 FHEDBEZNRLA
5N &L, Gain RITIZBVTIE P2 £ K D b P1 RAIZBWT, Loss
RITICBVTIIRIZ P1 £EL D B P2 £EICBVTY A7 VABREENZ <
RAMEHEDRENRONIEESTA S,

Figure 3 ICEBMEANTEY LY AV L ABREIGERT .. BEEDRS
RN, Gain AT TIIY I 7NAETADITAD, Loss T TIRA LMD
5, MEEDRERLET—FIZIRERE, RIBD- T —FITI3B#RE
Az, HEADOBMETIE, Gain ilfTIZHBWT 26 AH 21 AR, Loss #fTIZ
BNTIE 26 A 17 ADSBEEMZIRZRL, 1 > FXI 7 ADOZHNE T, Gain
RITIZBVT 24 AF 17 ADY, Loss RITICBWNTIE 24 A 16 ADSHEEMEZ)R
E2RLTWE, BMERENT O F AIRISTIUTE RS HEEDRZRT &
WIIRERFO FT2IHREEITo72ETS (Table3), EB5DEFETS Gain
AT TIIBERDRERLESMENEREIVAR (5 %KE) ZHho72nt,
Loss T TRABRICE <M -7,

Bl E GV THEEN DT —FIZDOWTHH 2T /2. FROSHICHW Gain
1T 60 3T, Loss 17 60 RITFICHBNT, VAZLAB LI A7 BREED
—HDAEBRLIZBDI, 1 RIXITABIIBVWTIA (DR 19 Tx—
). AEAABICBWTSA (ODR5T7x—X%) THO., BIRTRERAH]
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Table 2

ZRARBSHANMBLIVSELROER (RER1)

1T RE MR

FHR
Gain-Losss&{¥ F(1, 48)=22. 74 p<0. 001
P1-P25%14 F(1, 48)=3.61 p=0.063

RZEHEH
EfEEE X Gain-LossZxfE  F(1, 48)=6.27 p=0.016
Gain-LossZfF XP1-P25&1¢  F(1, 48)=24.80 p<0. 001

BEFHE
LossFF T CTEERMY F(1, 96)=6.33 p=0.014
A2 R 7 ATGain-Loss5f4+ F(1, 48)=26.44 p<0. 001
P12 T TGain-Loss& 4  F(1, 96)=39. 39 p<0. 001
P2 &M T TGain-Loss3xfF  F(1, 96)=6.66 p=0.011
Gain®{d T TPI-P2FY F(1, 96)=24.99 p<0. 001
LossZ{4 T TP1-P25& % F(1, 96)=6.22 p=0.014
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Table 3
HRMMRERLICARE 2IEREDER (X8&1)

T EENARZRLLEAR 2IBEICL DR
SMEH  GaindTT LossiR 1T Gain1T LossaR1T
=ES 26 21 17 0. 001 0. 084
AV RRLT 24 17 16 0. 032 0. 076

-149-



FIZBNWTEZLAGNE, TOLZEORRIZVTNOFEITBNTD Gain BT
BIBVRAT7 L ARRBOADRRNEZL (ENENDOXN 1 Tx—An L 4
Tr—X5), ZORREOBINCTIERLTVS. X1 FXRITA
BETIE Loss sl fTIC BT 2 YU A7 BIRFEDHDBIRARIZE N o T2,

Gain, Loss WiitfT (% 60 #lf7) IZHBWVWTHEMDRVR SNIZHDR, 1
SRR TABNE 10 4. BEASNE 14 5 THok. —HOITNORTIT
LREMDBEBASNENSHDIE, 1 RRXITABME 14, BEAZ
& 2% THo/k. £/, Pl. P2 RAICHEMRIE<2 800 plfTZEL T, Gain
RITTIRY AZ LA, Loss BfT TR A7 BIRE B EHL(S0% LA E)IITRAZD
DiE, 1> BRI T7ASME 12 BITHLTHEASNERL 7 4 TH-o7%. T
NSEOFEENS, 12 KRR T ASMEIL, £ROIC Gain EfTTRIV ATV
A, Loss T T3V A7 BIRBZE|IITRATNS A, Pl BRUP2 {EEW
SHEDBVWIZE-> T, 29 LR TRAZZBRIIHEH S Tk
PERENS.

L, Gain RITIZBIT S A7 L ARG Z 1. ) A7 #BRKIEZ 12, Loss
RITIEBTBV A L ABRREZ B3, UAVBREEZEZ M ELLD. &R
KIED 1 DEIOFACEEORIT T, BR3GE LEREEEE. RURKEZ
LB OZEELER TS, 2EAE . FD 1 DHEID Gain FAfTIZBVTrl
THNIHETDHD, 2 THNIBHTHS. OWMELHEBIONVT PL £
e P2 2L TEEBRONEBDICDOVNTELEDTHS L, HIEDE
BHMPISP2 THEBDIX 11 BEL, A FRITANFEET 11 5, HEAFAE
T8 &IZDIES, FORIZZEWVWDIEA KRR TAFE @ 4) T2, BFA
#H (T4) TrAER->TWS, —F. PI<R2 THEHDIE B HEL, TNE
NUATOREND, RIZEWEERRIGEMERFHETREZ 520V,
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ZDFEFIT Gain AT TIXY AT LA, Loss sdfr TR A 7 #ERIKZE #ERT
ZTBEHIBEERVEOTVREOMBLALRY., DEVFREDCEEGDLE
WEAIZEIE ER DOV TVNS ETHUE P1 @ Gain #ITTIZY A7 L AR,
P2 @ Loss A&fTTid U A7 L ARRABEELE/ZD, FiiE T Gain A7 TOY X
2LV ABROBEE PI>P2 12, BHETIE Loss iTOU AV L ARROEE %
PI<P2 IZT %, ZITHEHBHOBESITOVTHEMIIRIFL TVARVAL 2 * 1
OWTIRE LS EFDIENEZ >TNEO0H LA,

HERFIIODWTARERGONRBL SN, 1 2 RRXITANEEDD)ARY
LVARBRAGIIARAZEDOENLD bEN -, ZORRHEDKE X ZEH
WIoERE, BREEDREZHET2ERNZRHT 2O, ER2 TIIHEKO
EBREZHEL/.

KR 2

Bk
SMEBLVEE
HEAKRZEE 54 £NERICSNML Tz, SMEFIEEERRFOHEFEFEL3
EIFBLTHD, ER1OAFAREELFAKROERERD F TERIZSM
L7z,

Bk
BINEZE ARG TERET . HHIFE (15 ) CHT 2 FHREIER

1EL<KEILTho. O3 DOEICKHTIHEBEITH LTI, EBR1OF
BEZLUTOLO >I—FLEEL-BOZANE. KEBEAE (14 £) ITHLT
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i, BROBRE L TEHRANREIZHAIC. 2 TORRKI DOV THHIEO
2EDB/BEEET 4 — BNy VUi, GFEE (12 4) LTI, EREK
Bz 5 A 728 A > b AT 100 BA > B TIREL 300 RA 2 R THY, BRIXTH
FOEEERLE. TORDERIMMCGA8S 300 ATHolz. NEBIRF
(13 &) T, T4 —RKNv 7 INBRBBA PO/ 1 XDKRESHREZ-
TV, FHBETIE ) A ZOKEIN Pl £HET—4hS5+4R1 DM P2 &
BT—8M5+ 8RS M THoM, NEBBETIE PL RET—125+1
BAD b, REHET—205+ 28, > hTho.

FEREBE

HE 1 FARRICERERTEY LY A7 L ARBIREIS % Table 4 & Figure 4
IR, FEIRE KSR ABE. SFTERETIE Gain ifT®D P1 RHFTU AT LA
EIRAS P2 &L DA TWAL, NEBETIIMA TWizho/z. Loss #fT
TIIABLAHESTEROAT P2 £ TOY AT L ARRY P1L £EKDP
DE TW. BEXGain-Loss &8 XP1-P2 &fFD 3 BB WA Z2iTo7c L
Z %, Gain-Loss &ff& PI-P2 £EABAEHRAMNR SN (FTH, F(,
51)=10.85, p=0.0018, B LI, F({, 51)=4.92, p=0.031). /=, Gain-Loss &
P1-P2 & ORI HEBLRZEEH (FQ, 51)=11.03, p=0.0017) AR SN2,
SEEMEIT> . TOFRER, Gain AfTOFTD PI-P2 FfF L, PL RIFOT
T Gain-Loss £EICEERBEMENRMA SN (FNTH. F(, 102)=19.08,
p<0.0001, HLI, F(, 102)=14.50, p=0.0002), LA LDFREXED B &, B
EoTBNEORBICREZREVSRRSNT, 2FOT—F2T-NT5HLE,
Gain RITTII P2 &L 0B Pl RAFICBVWTY AV LABREE LD END
BEHEHEMEONALESZ 5. £/, PLRHEO T TIE Loss T X D Gain i
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Table 4
BFETTOFHIRI LV ARIRE S LERFEE (E82) _
HHlE : KBLaE =P Et INEEhEE
Gain Loss Gain Loss Gain Loss Gain Loss
P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2
g 0.62 0.51  0.49 0.48 0.69 0.57 0.41 0.44 0.64 0.50 0.42 0. 44 0.50 0.51 0.51 0.48
EAEFEE0.21 014  0.16 0.16 0.21 0.14 0.15 0.16 0.14 0.08 0.10 0.11 0.20 0.17 0.18 0.18
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TIZBNWTU R L ABERNEZ - I,

Figure 5 K& S MEBEBNTEH LAY X7 L AR REIE %2RT . Gain k17T
HEEEDROBERMS R SN DA, Loss MITIZIE—B LAEMAR S ah -7,
Table 5 ICAHTHEMEDREZRLEARKE, 2HBREOHRE L THSNIHE
RERT . Gain BT TRIRERABLANGHCBVTHREEDREZRLES
MBENERIZE M o7, Loss ITTIINWTNORICBOW T HHEEDREEZRL
EBMENERICZ IR 7,

BERTOSMEOBRNDPIBRNOICRERN I SRS nAL BT
— I DRFMERO LD REMARE I N/, Gain, Loss Mk (% 60 #fT)
ICBVWTHERDEDSR SNIAR,. WTNORTICOHEEDRENASNR
MO ABUIZBWTRERHICBI > RBVWEE SN >/, P1, P2 RHAIZH
$R72< 2 800 ikfTZEL T, Gain iZfTTIEY AV LA, Loss idfTTIZU A 7%
R 2 BAIBATEABIZONTIE, KERRHET 6 ALMOBITHERPRE
Moz GRFIRE4 4, D283 £ D),

ER 1 TEBLEBRNOHAFIEZRTHAD L, PISP2 THo72H 0
i2rl A<, MEIBETH, KBERSBEIL. Bfa#6s. NEBF3IAT,
FINEBETIEI N ORODIZ 2 A PP2 THo2b0H 3 L0k, —7H,
P1<P2 TH - F=HWESIE 2R TRFKINE. 3, 2, d RFFEEEHNTHD,
iR ERIIR SNz oz, EBR 1 TOZBR LA £ Loss T THHER
BEMDRE/Z LN TERM - HEEE, ZOREEETORRKSOE
fEDRIICRBZENTESNB LIV,
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Table 5
MEUMRERLUEABRE 2IEREDER

HEEUMEERLEAS
LMEH GainEfT
15 11 8
14 11 6
12 10 y{
13 9 6

LossER 1T
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(RB% 2)
2IRRE L DR
GaingtfT LossE{T

0. 059 0. 500
0.029 0.788
0.019 0. 387
0. 133 0.709



BoRICE S THERDEHZPRTAIERL, TRTEEOEROZILICX
STREBTHHMERICBVWTY, BEEYRENBRSNS ZE2EPRITRL

f—
—o

¥/2. AV RRITAFEEAEAFAOHAITENWT, BERENR

LNBZEDEREELTEHEDZENTE .
BAOHMBEOWNDONIZDONT, HEICEEDTHERN,

1)

2)

BERRRIGOWEOEE 2/ TH I EICL> T, Gain HfTTOUYURAI L
AR, Loss RITTOY A7 ZIROBMIED A, BIRIEOBETED
L0 HWTERSICBEAE L TW A ARRENTRREIN. LML, T2z
ST 50113, BE), Tabb) X7 L ABRMNS ) R T ER,
HBENZV AT BRNS Y XY VARRANDYOFEZN, EOQOXSEHE
TEIZONEL/HTELENRH D, BIEXTO L IAEDHHTIEED -
TWRWA, Gain AT TO 2 DDORIEE, Loss idfTTD 2 DO & T
PIDEBRICETTAELROME, TROLBMETIIAN BHETIERAD
RN RZ D a[EENRBINTVNS, DED Gan AfTTRUATZ LA
BRI D EEZITIE, VATRBRIGOYOEZICHEN, KDEOD
BEROBAEERBRTAILEND S, —F. Loss BT TIRY A7 VARRK
RO EZICIE, U RAVRRIEOY D BHFZITHLR, BHATTORRDE)
BRLORELH N TNBELIICARAS. ZOKD BB I TO
Y 0B OMEEICDO VTR, 5%, TORHESIDHEORMILE
TH59.,

Loss ifTICPV THEEDRIERI NI M- EFERED 1 DELT, &
BEETOORT > FUFIRDWTOMEEDOBEND 5. EBREOME
WZREEZSD,. ZOLIRAHEEZROIBOFHRIICOVTIE, X
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3)

4)

TERTRVBDETH S, EBREFFETOHAES, EFTOHNZETUER
FHREESEBIIHREZITOTWER,

ER2 T, BBITABEZRET I ERTERN A, TS
MEBDOAKICHERTZO7H LNV, REASHZEOTRHNTLHIEL
BHIZ, FITHFIBICHRTEWY R 7 L BERBGEZR L RERABFEIT
2WT, 1 RRIYTASBMEINRLUERKEOENW) AT L ARREE &
BN B M EREIT DR TS TS,

EEZBROFHREZ LD I DOMERIT, BRERADORKES LHEROEEN
FICHBENTW R TH S, ZORBOEDIZ, HEESRBESAB S
N=oOnd Lz, Lizdi> T, Gain #dfTE Loss #fT. P1 &fE& P2
RELEDA4DOMABEDOEERBIES 72— X, & A Gain HfTTPI
Z&fEE Loss T T P2 £ 2HAEDEI I LV EH LW I 2 —XZ2EX
BZHELNDHD. E5IZPIEP2D2DDOLEFTHFHEEZELLITHLOIZ
WRE2H2O LR LEMOBERE 2HBE LN, ZOBREICK > THE
RV EAB ENZAREEITZDVNIZDVTH, 1 2 FOBRBHLEDK
EZAYD., R THIRNED S,
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Life-span and cross-cultural comparisons of
discounting delayed and probabilistic rewards.

Leonard Green

(Washington University, US)

AL, 1998F Icfrb iz T REEERIRM F TORERITENCRE T 2 B b 87T
IZDOWTOIE2IIBITAL. GreenBFROBENE. BLU, #EHIZITHON/-HAE
kARG E, BEFOFFORETHHLEZDOTH S,

(Green) I guess I should say that I might be the only one who understands what I’ve
said more than the other speakers. My Japanese is not very good. So I am going to
speak in English. I want to save you.

(—) No problem.

(Green) What I want to talk about is discounting of delayed rewards, and discounting
of probabilistic rewards. I think it's important to understand discounting because, I
think, discounting is the fundamental component to self-control, lack of self-control,
given that we talk about impulsivity as choosing the smaller, sooner rewards rather
than delayed larger rewards. It must be that delayed rewards are discounted. If they
were discounted in value, then you will never choose the small or soon. I offer you 10
dollars now versus 10 dollars in a month. You will of course take 10 dollars now. It
must be that 10 dollars in a month is discounted, decreased in value to you. So the
value of rewards decreases the further away they are in time. So, too, the value of
rewards decreases the less probable it is. So, for example, you would take a certain
amount of money for sure as opposed to that same amount of money less than one

probability. So what we are interested in now in research is comparing choices when
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you are offered a sure amount now versus a larger amount later, or a larger amount
with a certain probability. We want to see how you discount value as a function of
delay or as a function of probability. So I think it has relationship to issues of self-
control. Obviously it has a relation to behaviors that are negative like the addictions. If
you think about addictions, you are choosing the smaller gains, thereby producing
negative delayed consequences and those gains now somehow overpower the
aversencss and the negativity that is a current leader. So I think in everyday life, we are
always making choices between smaller, sooner events and larger later events for
smaller certain events and larger probabilistic events. So, what I want to run through is

lots of data.

(T8 REEHRONDEBVETHNED, &L DIREEGIOFEZSHT
WheiZEEd, REAEEIEWS DT, BV T « a2 bOo—I)LEMERITEIOT
RO TS IEFICAFHDBET, TNHRERREDERIIS S EER
TWET,

DED. FT<HHAD/NINIRM, BEINDZRESLHEMORERT, 0

B, BEINOIARSZTHBMI, BENHD ZLIE>THDGINWTEAD L
WHIZETT, FLIORITH, BNEDHEADEVDKITIEE DMIEAE
DEIMNTLEL, KD, EDIZRDIHDITTY., 993<H52210FI &,
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WS ZETY. MEBRBRAILTY . EICHDS5XDI0RIE, HLHERTHS
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(Green) So, let me just make sure we are clear on what I mean by delayed
discounting and probabilistic discounting. By delayed discounting, we refer to the
decrease in subjective value of the rewards as its delay is increased. So, present value,
the subjective value of reward is less the further away it is. Similarly probabilistic

discounting is decrease in subjective value of the reward as the probability of your
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getting it decreases. So, the lower the probability, the lower the value. So these are the
questions I’'m going to try to present an answer in today’s talk and I apologize for so
many questions in a lot of data. It's just that I have to fly so many hours over here. |
feel that I have to give you lot. It doesn’t pay to fly to so many hours.

The first question I want to look at is what the mathematical form of the temporal
discounting is. What is that mathematical form?

Then does the form of the discounting function change as function of age, whether
compared children, younger adult, and older adults. Does the same mathematical
function handle across the life span? And then, what about the rate of discounting, or
would the rate at which we discounting change a function of age ?

Then we look at how amount of reward affects discounting. Larger amount versus
smaller amount, if they have an effect. If I get through that, then I will get probabilistic
discounting and the first question there will be, does the same mathematical forms that
describes discounting of delayed reward ? Will that same mathematical form describes
discounting probabilistic rewards ?

And then we can look at how amount of reward on influences rate of probabilistic
discounting ? Is this the same as we find delayed discounting ? Then finally, some
recent data we just finished looking at, some preliminary data, looking at whether there
is difference in form of discounting of delayed or probabilistic outcomes in Japanese
versus Americans. At least there is one point, very different cultures. The more I look
around Japan, differences become less and less, unfortunately to you.

And then, are there différcnccs in the rate at which Japanese and Americans are
discounting ? And finally, what might this say about underlying decision making
process ?

(k) CHERNEDNLLEBNETE, SxORINSOBEZRDEFEL
¥9., ETHMEBIOKENRERIEARD DN, THIE. —4ZBLTE
METDDIEAS . TS, FD5I<KR, INNFEHEEBITELLT S
DIEA DI M. MUIDFET, BENERLSBZDEIEEENIRERDIESD . KR
WNEL122IREKREL2D, TORDFETY ., BILDEITEK > THIFIORN
ESWDEDITEIDEA DM, HREBENFE UCRFHNETRIXTHRATE
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(Green) So the first question we looked at was what is the mathematical form of
temporal discounting function. Now, there have been two major models. There are
economic model and psychological model. The economic model is an exponential
model of discounting. Let me explain to you the meaning of this term. T is your
present value, subjective value. How much the money is worth to you right now. A is
the actual amount and D is the delay until the reward. So you will have the delay of
one month, six months, a year, five years, ten years, twenty years. And K is the
discount rate, that is, how quickly you discount the rate of reward as a functional delay.
So here is the exponential model which is favored by economists. It’s the rational
model.

And here is the, I guess, irrational model of psychologists which is a hyperbola. And
let me just show you that the exponential and the hyperbola make different predictions.
What I have here is the subjective value and how decreases with increases in delay.
You notice there are differences. The exponential model over-predicts relative to the
hyperbola at brief delays and under-predicts at longer delays. So, if we have good data,
we will be able to distinguish between the exponential and the hyperbola. And let me
just tell you the procedure that we learned here. Just look at the left-hand part. The
procedure is basically as follows. We tell the subject, “You can have a thousand
dollars in six month.” And what we really asking that subject to tell us is how much
would you take now as opposed to waiting six months for the thousand dollars. And
we might say, “You can have a hundred fifty dollars now or a thousand dollars in six
months. Which would you take?” In this case the subject would say, “I wait for the
thousand dollars.” So then we increase the smaller amount and we say “OK. Two
hundred dollars now versus a thousand dollars in six month.” We keep increasing it
until finally the subject might choose the now. So in this case, the subject might say,

“I’ll take eight hundred dollars now rather than wait six months for the thousand
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dollars.” We’ll do this at several different amounts and we’ll do it with lots of delays.
So for example we might say, “OK. A thousand dollars in ten years, how much would
you take now?” Is that reasonably fair to you?

(EH) REFHEILOBEEEETINENSOPHFET, EFHEAULMEEL WV
SOH, BAA, BRIZR>TVWET, THEBET. kMWELHERDD/INT
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ZLET. BEOEWE EICITHERBEKIARFMT 2D TY ., BEIES
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(Green) Here is the result for the situation in which they get a thousand dollars at
some delayed point, how much would they accept now and ten thousand dollars at
different delayed point ? How much do they accept now ? And ten thousand dollars at
different delays, how much would they accept now ?

The circles on the actual data, so these are the medium data from a group of subjects.
And the green line is the best fitting exponential function for those data and the red
line is the best fitting line based on hyperbola to those data. And you notice that the
hyperbola fits to the one thousand dollars much better than the exponential. The
exponential always makes systematic deviations. It always over-predicts at early
delays and under-predicts at later delays. It’s always wrong. The hyperbola fits
beautifully to a thousand dollar condition and it’s fits pretty good for the ten thousand
dollars. Much better than the exponential, but still not good enough for our rate.

(B RTEOLMD EBWETAH, #Eh BEZHVSVWARIELLESS. fit
Hic FEMRETIUNED, REZR/MITHIIBHETEOLELLS. 1
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(Green) What we did is that we changed the hyperbola model just a little. We made it
more general. Again here is the exponential, here is the hyperbola. And here is what
we call a hyperbola-like model. It’s just the hyperbola but we added the exponent. And
think of the exponent as just a non-lineal scaling of amount or time or delay. As
amount increases, your estimation of it isn’t linear. You have non-linear scaling and
it’s standard psychophysics. When we take our hyperbola-like model and fit it to those
ten thousand dollar data, the fit is really lovely. Again this studied loop line is the
exponential which doesn’t do a good job at all. The bluish turquoise line is the
hyperbola. It fits much better. I remember it fits beautifully thousand dollars. But if we
use the hyperbola-like it remarkable how well it fits. It’s scary to us. It keeps fitting
very well.

So the conclusion is to what is the mathematical form of temporal discounting
function, it’s a hyperbolic-like function. If you don’t like the hyperbolic-like, you can
stick to the hyperbola. It’s very good. But it’s clearly not the exponential as economists
have argued ten years. It’s clearly hyperbola function.

(BHE) MBS AV RETINENDITET, TZIZs&DFHIFTY,. JE

BRBNTA—F—ZFZANET., THOINSEDEBIEICs, FRFOERE AN
F9&, BBEOBDOIIFEEICBT LSNSBATIUNED, TNEANE
TE, BREFEVBLTOPERVERBEKE NS DIFLEDHT, WHHR. HHW
BRI 7RHDIFHDT I NWNENS ZETY., RAOMEIZHT S
BRI WHBRI A IB—FNNENWS T ETT,
(Green) Now that we know what the function looks like, we can move on to the next
question, which is, does the form of discounting function change across the life span
and does the rate of discounting change across the life span. Basically, what we are
asking is, does the hyperbola work with children and younger adults and older adults ?
And it is not immediately obvious that it should.

For example, there are those who believe in qualitative changes occurring between

childhood and adolescence. You go through stages and there is a qualitative change,
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therefore you might assume that children will not show nice hyperbolic-like
discounting function. This might be very weird but certainly not a nice function. On
the other hand, with the elderly population, you might assume they would show a nice
function but up to a certain delay. So when I asked an elderly person, “You can have
ten thousand dollars in a year, how much would you take now?” They might show
hyperbolic discounting. But I would say, “You can have ten thousand dollars in twenty
years, how much would you take now?” You might think that they might discount very
strictly. So with short and brief delays, they might discount in a hyperbolic fashion.
With longer delays, you might see a rapid decrease, which would mean you wouldn’t
get a nice hyperbolic function with the elderly. I would predict that the rate of
discounting will show a nice trend across age, that children would discount very
steeply. Children are opposive, “I can’t wait.”  If you are good, I'll take you to the
zoo tomorrow, that’s like saying to them “I’ll take to the zoo in a month.” They just
cannot wait. So I'll expect them to discount them very steeply and with age | would
expect less steep discounting. But it’s not clear at the form, we’ll hope.

If I show you the group function, let me show you the individual data. Here are four
children and twelve. We went twelve-year-olds. Here’s four of them. The circles are
the data and solid line is the best fitting hyperbolic function. And notice that children
show lovely discount function, not unlike the adults. Beautiful function. If you look at
that, compare it to younger adults, young adults are college students in St. Louis, who
also fit very well. They fit beautiful function. If we look at older adults, and older
adults in this experiment ﬁverage sixty-tight years of age. They are varied among
around sixty-four to seventy-five. Notice their functions fit very well. So, the answer to
question to A, does the form of discounting function changes across the life span, [
think, we have a resounding answer of “no”, that same mathematical form, the same
hyperbolic-like function describes the discounting of children, younger adults and
older adults.

(E) FHERANTHEMIZES ENIEZEZBHDETL, BEABKALEND
EMBLNERBADT, 147 « ANCZBELTEDS N EShEVSIT—4
Z=DHLELL. 12ED4ANTORT, BEEOBITIERICK < R ITZ
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(Green) The other question was, would the rate of discounting changes as a function
of age. We know the same mathematical form works but what about the rate of
discounting and it could be seen in those individual results, but it’s easier to see when
you compare all three groups. The triangles representative data of twelve-years old
children, in red circles represent younger adults and green squares are the older adults.
And again the lines are the best fitting hyperbolic-like function. Notice that the
function gets very well but more importantly now, to this question, the rate of
discounting is greater with children. You know they discount very steeply. It’s less
steep with younger adults and it’s much less steep with older adults. The answer is, to
'does the rate of discounting change across the life span.' And the answer is “yes”. As
you might predict, I think this is a straightforward intuitive prediction, that the rate of
discount decreases with age. And that’s consistent with notions of self-control that with
age we are better at showing self-control at delay of gratification.

(B8 RIZBNEDLDZNEINENSI ZETTINED, ZOF—FT—H
BT, Fi 20BR<HOVNDEE, ThNSEHEFTT TN D, REDT
HR—FFDSI<DITT., BEHEDHINIELALEEIDGN7R0n, ZHUIFTEA
DEBMATFHE. DEVEREEDBICEIL T - 22 bO—)LREL T, FiE
LTHRZLOMDEERD (BREZHEIXHHDTLD) EVIREAND LA
WETH, TNNHEEL TLBDEVIRADEHRMLETFRHEETHE>TVE
ER
(Green) Then we would like to know how does the amount of reward influence the
rate of temporal discounting of delayed events. The experiment here is very similar to
what we have been doing except in this experiment the subjects meet decisions with
several different amounts. We have a hundred dollars at different delays, “ How much
will you accept now as opposed to waiting for the hundred dollars?” And then we did it

with the two thousand dollars with twenty-five thousand dollars and hundred thousand
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dollars. The first thing we wanted to know was that would the mathematical function
hold across all these different amounts but we were sure that would now. But how does
rate of discounting, if you remember that equation is the primary k which represents
the rate of discounting. We want to know, will that vary as a function of amount. And
here again is the data we have subjective value as a function of delay at a hundred
dollar amounts delayed reward was a hundred dollars, two thousand dollars, twenty-
five thousand dollars or hundred thousand. Notice this equation fits very well. At a
hundred dollars, r* is eighty-six but at all the other amounts, 1’ are greater than ninety-
eight percents. So that the equations are accounting for rate of the data, rate of variants.
But notice that the decreases with the amount. So the larger be the amount, the lower
the rate of discounting. So we discount larger amount proportionately less than smaller
amounts.

This is from the study we did with the life span. These are the data from younger
adults who discounted with thousand dollar of delayed reward and at ten thousand
dollars of delayed reward. And we have the hyperbolic equation fitting all those points
simultaneously and you notice that the discounting rate, solid circles, discounting of
that is much steeper than this discounting of the larger rewards. So again, the larger
reward is discounted at lower rate and I can show you that in three individuals. These
were the first three we ran and again the solid circles represent the thousand dollars,
open circles that ten thousand, and each of the subjects noticed that the discounting of
the smaller amount is much steeper than discounting at the larger amount. So we
discount larger amounts proportionately more than we discounts smaller amounts. The
value of larger future reward discounted less steeply than is the value of small future
rewards.

(#18) ROBEITROMRTY., FMOBREEZA L EZITHAOENEDS
BWEWIDRBIEEBRBELELED, EBIENEDLENEINENDI &
ERARELE. ZNTHIBOMDDOLDIZ, 100 R, 1 H2000H<H5NWT
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(Green) We next moved into the area of probabilistic rewards. One of the reasons is
there are two major theories in psychology right now. One says that delay is the
fundamental unit, that probability can be converted to delay and delay is fundamental.
Let’s see Rachlin’s theory here for example. We proposed that Rachlin is right in
fundamental. We argued the probability that with delay you decrease probability you
get something. For example, the longer delays you get something when you might
die before you get. Competitor might get it. If it’s food, and animals are foraging food,
food might spoil the longer delays until you get it. So we argued that with delay,
there’s the reduced probability. You know that both of these theories argue that delay
and probability are very similar. So we decided to test that out by seeing it in same
mathematical form that described the delay discounting, temporal discounting. Would
that same mathematical form describe probability discounting. And so we ran the same
type of experiment. With delayed discounting, we said, “You get out of thousand
dollars after a certain delay, how much would you take now?” Whereas with
probability we said, “You get to have a thousand dollars with, say, thirty percent
chance. How much would you take for sure?” And we did it with different amounts,
and we did it with different probabilities, so you have a ninety percent chance in one
condition and fifty percent chance, a ten percent chance. We varied probability just
like we varied delay. And here is the equation. Again the same equation, functionally
the same equation as for delay. We have laid the present value as a function of amount
and delay with that discount rate primarily K. Here for probability discounting again
subjective value was a functional amount. And H which is the discounting rate
parameter, for probability just like k is the delay. H is the discount rate parameter for
probability and we used data which is not actually probability, it’s odds against
winning. So for example, if you have a ten percent chance of winning, ten percent

probability then you have a one in ten chance. The odds against your winning are nine
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to one. So it’s just converting probability to odds against. So the greater the odds
against, the less likely you are to get it. And let me show you those data. This is one
condition where the amount was five hundred dollars with a certain probability and
how much would you take now for sure. And notice we ran subjects with delay, “You
can get to have a five hundreds dollars after different delays, how much would you
take now?” And notice we have a beautiful fit to the data. And with those same
subjects, “We are now at five hundreds dollars with different probabilities with
different odds against, how much would you take now?” Notice again the exponential
doesn’t work in mis-predict just like mis- predict with delay. The simple hyperbola
works much better but the hyperbola win the exponent hyperbola-like again fit the data
beautifully. This is the detail. It’s hard to see the data here. There really are the
differences and so we blew it up and you can see the difference in prediction.

So, to answer the question, about whether the same mathematical form that handle
temporal discounting, delayed discounting, will it handle probability discounting. The
answer is “yes”. It provides confirmation that is single mathematical function, one
function can describe both temporal and probability discounting, which supports the
notion that the two odds, if not identical or at least similar, that somehow probability
discounting and delayed discounting share similar decision making.

(T8 LHFPOZOMRDTEH T, MREEENEHRAIEETHS, FL—
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(Green) If the same mathematical function works, then the next question we asked
was, how would amount of reward influence rate of probability discounting. Recall
that with delay discounting, temporal discounting, the larger the amount of the reward,
the lower the rate of discounting. We want to see if that was true with probability
reward also. And so we ran subjects with different amounts of reward that were
delayed or different amount of reward that had different probabilities. Here is the result
on subjects who had a delayed five hundred dollar reward or delayed ten thousand
dollar reward. And you noticed the hyperbola fits very well and you noticed just as
before they discount the smaller amount more steeply, just like we found before with
delay, we just replicating that. So, larger amount of discounted less steeply, smaller
amount discounted more steeply. However, when you look at probability, you don’t
find that. In fact, you find either there is no difference in rate of discounting or it's
reversed, namely the larger amount, a ten thousand dollars is discounted more steeply
than is the smaller amount. So we have an opposite amount of that. Let me show you
the results from four subjects here. On the left is the latest discounting, subjective
value is a function of delay, and the right panels of probability, subjective value is a
function of the odds against. Notice as the delay increases the smaller amount is

discounted more steeply. So, we discount smaller amount very quickly in relative to
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larger delayed amount. However, notice the reverse with probability. Subjects are the
same subjects discount the larger probabilistic reward more steeply than they discount
the smaller probabilistic reward. I think you can see this rather clearly. With this figure,
here is K parameter which is the discounting parameter for delay and H parameter
which is discount rate parameter for a probability. And notice as delay as amount
increases the rate of discounting decreases and levels off. So hundred thousand reward
is discounted in a very high rate, twenty-five thousand dollar reward is discounted
proportionately much less.

On the other hand, with the probability, notice you have almost completely reversal
in rate of discounting. The smaller amount of reward like a hundred dollars, that’s
probabilistic is discounted at lower rate then is the twenty-five or hundred thousand
dollar reward.

Just to summarize that, how is the amount of reward affect the rate of probability
discounting, well, the amount of reward has opposite effect on discounting of delayed
probabilistic rewards. That is, the value of large probabilistic amount is discounted at
higher rate than smaller amounts, whereas with delay the value of large delayed
amounts is discounted at a lower rate than small delayed amounts.
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(Green) As I mentioned before, we began so preliminary experiments comparing
American and Japanese individuals. First we wanted to notice that there is the same
form of the temporal and probability discounting function fit across cultures or is there
something about Americans that makes them unique. I think there is something about
Americans makes us unique but not with discounting. So we wanted to know, will this
work with cross-cultural? And then, more an interest to us, this is sure it will work.
What was more interesting to us was, would there be differences in rate of discounting
of delayed events and probabilistic events cross-culturally. Now we have to begin to
use a stereotype here. [ am going to use a stereotype of Western type of Easter society
and Western stereotype of American society. We thought, also in my defense that this
may not work here, I did this work with a Chinese student in China, with Chinese
Nationalists. He thinks there are differences between Eastern and Western people.

What we tried to find out is in Eastern culture, the argument is frequently given that
more collectivistic, it’s more group oriented and it’s much more future oriented. And in
fact there are some data that show, for example, the training of employees that
organizations in Japan deal more with long-term training of their employees. Whereas
in the United States, there’s much less concern to the long-terms, always the more
immediate. So, our prediction was that we might find differences in rate of discounting
of the delayed events, that Japanese individuals would show less steep discounting.
They show greater willingness to wait. You can wait more to the future then would
American who come from tradition of individualism, non group oriented. They want it
and they want it now. To put it into Freudian terms, Americans are , we thought it to be,
more id., whereas Japanese would be more super ego. Not necessarily that one is any
better. I can’t think of it.

() BEXEE&OZ e RIZPFEL LET, BEIL SUEANEDS &5 h
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-195-



mEnd & AAEETERL, BTN —TFI 7y B, EHDOER
NER< T, REEMDVEV, BICEWHTRSEWVWIKIBATLAY A TH
HD XTI,

PIZEZREREDRL—Z2T%2EZTH, YPT7DEELNIDIFENE

TREBEOML—Z2JIBRE2HEL T, RWH TR TRIZEDARZH
BLELIEEAS, UL, RICERELETIIAKENDARZT KL
TF<FHIENSITET, HAEET, BIELEWOIDDZELOTISEERL
T3, ENDEIBATLAIATRHELOTIRRZNWNENDZETY. €
NIEYUNES DN SRVDITTIINES., HBLEDLELETDHE. EHFD
ANRNEEID 5lp750, 10FEEDI007 RbEWS D2, A EH 0 5nian
EVWDEDIRBRIENTFHRIESNSEND LTI,
(Green) The first question is then, does the same form of discounting function work
as has with the American, will it also work with Japanese individuals. The individuals
we used in this experiment were Japanese graduate students, studying in the United
States. And, as my student says, they are not authentic Japanese. We don’t believe that
they are real Japanese. They are just not. You’ll see the data that proves it. But they
are not Japanese-Americans. These are Japanese citizens studying in the United States
and they’ve been in the United States, for less than four years. And over they were in
the United States for less than two years. We wanted to get them before America has
ruined him. But I think that was too late. America’s tentacles reach out quickly.

So the first question on “will the same mathematical form work.” The top panels are
to be Americans and the boﬁom panels are of Japanese against subjective value and on
the left is for delayed discounting. So there are different delays, different points in time,
and on the right are the odds against probability. So we learn them with two hundred
dollars of delayed reward or two hundred dollars of probabilistic reward and also ten
thousand dollars of delayed reward and ten thousand dollar of probabilistic reward.
The first, and again, the lines or dotted lines are the best fitting hyperbola-like function.
Known is for the Americans and for the Japanese at the smaller amount and at larger
amount that same mathematical function works. It accounts for over ninety-six percent

of the variants, I believe, in every single case. It just works very well. Also known is,
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we find the same amount effects with delayed rewards, smaller amount, solid line in
solid circles. The smaller amount is discounted much more steeply than is the larger
amount. So we find that the same amount effects with delay and known is the
probability we again find the reversal in both groups, namely dash line now falls below
the solid line. So again, larger amounts that are probabilistic are discounted more
steeply than smaller probabilistic amounts. So the first part of our question, I think,
will be answered very well. And about the form of the temporal or probability
discounting function, there is no difference between the Japanese and the Americans.
The same mathematical function describes very well the discounting in both of these
groups. And we find the same amount of rate in delayed discounting and reverse
amount of effect in probability discounting,

(Ff8) T—FTIA, ZNTHSMAREDICHEOBIIED SR, &AL
W E@BTAVAANEABTATHRHBOEKDEIEDSRNWENDS Z&T
T, IE5@HBATEENTHATHEEZZIT T, TAUVAICKEZES N
WHEHAEAELURZDDTTA, BEIEDLLRW, BOMRBED SR,
REBEDENVWDRIFELELLFALBDONHTWET. OB I TR
RTITUHNES, BROBICONWTRERROMSRh-22EWNWS T ETT,
famn o ED & BICEAL TR, MEOSRICEL THRICENS Z &
Rl BIAET,

(Green) However, things look very good until we try to answer the second question.
And that is on the rates of discounting. I really believed that there were differences in
rates of discounting between Japanese and Americans. I am convinced that there must
be. Thousands of years of culture cannot be overdone in just two years. However, it’s
not clear from our results. What we have here is that if you look at these, I separated it
now by amount, so upper panels are two hundred dollars, the bottom panels are of ten
thousand. Again on the left is the delayed discounting and the right is the probabilistic.
Let just look at the delayed. Now the solid lines in the open circles are the Americans
and the triangles and dotted lines are the Japanese. You’ll notice that the delayed
rewards to later amounts both at smaller and larger amount, Americans do discount

more steeply and it was a significant difference. So the Americans, as we thought we
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would find, do discount delayed rewards more steeply than do the Japanese.

However, we also predicted that with probabilistic rewards, the Japanese would
discount more steeply than the Americans. The Japanese would show less risk taking
and there are some data out there comparing Canadians; Americans with Hong Kong.
We used to say Hong Kong Chinese but that’s wrong now, since this was done in 1994.
But Hong Kong Chinese, some Taiwanese and it reported that they seem to suggest
that Asians were less risk taking than we were Americans. I think this is consistence
with our view. However what we find here is really no difference in rate of discounting
probabilistic events. The Japanese would just as risk taking as the Americans with
probabilistic rewards. So, sort of unfortunate, just nice to have differences. The
equation still works. So questions of 'are there any differences in the rate of
discounting of delayed probabilistic rewards between Japanese and the Americans.'
And here I guess I have to say remains open question, whether there are these strong
cultural differences. It's just not in view yet. However, in my defense, for not finding
differences that I thought, remember these are Japanese individuals who are living in
the United States. They are only been in the United States for, I think all the subjects
whom we are presenting here today have been living in United States for eight months
to a year and a half or under two years. However, when you think about individuals
who are likely to move to a different country that speaks a different language. Who is
going to do that? It’s going to be those, I would argue, who are probably more risk
takers. So therefore, they are not going to show differences from the Americans. But
they did show differences in delayed discounting, so real Japanese, in terms of delay,
they’re just not represented, I think, in terms of risk, That’s why I am going to do some
more with Prof. Ito to use real Japanese.

(B8 ZBloRIZOVTIE. 24ANDT—FTRDE, DINTINHER
ENMET, BEICEL TIIHENICHEANTEBIRNATNEND ZEMNHE
Liz.

FY) = RERE S —DRKRH -0, TITDARENI DU AY
DENTH D, BHRVBIIESRN, BREZLEVEWVWD ZLEHFAXTH,
FITOENRDDINEND ZEZFEFIHFELTHEDY T, LL, Z
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TT, FOWIEKRTHMEDBEARNOT, #EHwelLTEIA—F> - VTR
FarTHs., ZPOHEANEND HOERD T, FHELECHRHFTEZSCD
FEMHHENIFETT,
(Green) So, I am finishing exactly on time given. What all the results on discounting
suggest underlying decision-making processes. I like to argue several things. First,
what I found most striking is the remarkable consistencies that we find. In fact, [ didn’t
tell you some data that were done in Poland with Polish citizens. And you can’t tell the
differences in the mathematical function. So the same mathematical function that
describes the discounting of the delayed rewards in adults also describes the
discounting of the delayed rewards in twelve-year children, also in older adults. It
also describes the discounting in different age groups who have different incomes. We
did study where we compared wealthy and poor elderly individuals and wealthy
younger adults. And again, the same mathematical function handles the differences in
age as well as in income. It also handles the data beautifully at individual level, not just
a group averaging function. I’ll show you individual data here. Also we struck that the
same mathematical function that describes the discounting of the delayed rewards that
temporal discounting, also describes the discounting of the probabilistic rewards, exact
same mathematical function. What that argues, we think, is that the underlying
decision-making process is for delayed events and probabilistic events are similar, We
are not talking about fundamentally different decision-making. It’s the same or it I
similar decision-making when you are given the delayed events and when you are
dealing with probabilistic events,

However, contrary to Rachlin, and contrary to me, they are not identical decision-
making processes. And in argument for why they are not identical, they are similar but

not identical, similar because the same mathematical function works, but they are not
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identical because amount of reward influences discounting in opposite ways. If the
delay could be converted to probability, as we’ve argued, or probability can be
converted to delay as Rachlin argued, then if you have them in a variable like amount
of rewards, it has to have the same effect on both delayed and probability discounting.
The fact was an opposite of that, it means that you cannot convert one to the other.
What the similar decision-making processes. I don’t think we are going to need
different laws to account for probabilistic decision-making and delayed decision-
making. I guess, the final statement, I think what this work does, it begins to lay the
foundation for trying to develop a sort of general law of choice and general
mathematical function that can account for all these described choice and also help us
get at the variables that influence that choice. And I think that is important because I
am a strong believer in the fact that almost everything in the world is choice. There is
always choice behavior. And that so much of our behavior involves choosing between
smaller, sooner events and larger, later events as in self-control or between choosing
sure things versus probabilistic things. I think we can have a mathematical function
that can describe that and we can look at, at viewing it as similar decision-making
processes. Then I think we are moving well towards developing sort of basic general
lows of a choice. Thank you.

(FH8) R—J 2 FETe->TH, RIFVRIL 77222 3>2TY., F@HTP-
THRICENHTLSHENVWI T ETT EMN, ELOPBFELLEEATLED,
INADBBIZIAEBELNWATR>TH, FGIREEDLOTEETH, RIOME
LLSRBIKTT, 29509 TEeBABL, FHIHINERHRTHD LA
WET,

UL, —ATl. HREEBENZHAGENEND ZEITRDETE, Ty

I HBZNET) = REPNANSETIVEHLTHETIINED, K&
B EDBREEIFLEEF AR, HADOFIIFE L THHRMEDZIRIZD
WTIZED, M6, B EVIEEITEEDRY, TTAS, ZOIITDON
TLoOMDUEEEETNEDL >TWFIE, FU—2EENBo L5113
AEBEOBEREVS DT, AEVHEEZDBD E, HROENKE VIR &2,
ZO5NIDDODERVBZNDT, COBERK>T., TIZ0 GRIELERIZON
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BRTHOD. EPOAVBIILTHEDM. TONHEMETT. 250D
HONRACHMBERZIZFHRZZDDHDE, BREIZIS NS HOEDIT/-f

-221-



FEHBHFOLBEOREDLZIIEDET. TLT, ZATHEI. 5
WO RAFZ 1IN TiIrbhiE L=

TOMRTTIINE D, ETMEZIGIENDIHONEINHIZDIEISLD
MEND T ET, MR EHERBARELTIIHTAHAE L. IAEERIEZE
ORFEEIF & F U & 5 2 WHRERE Y TIEDH & ED s DEIZ1.55TH- T,
ZOEEORERK09IISSNT L, THIEHLTRUT— 7 ICiEKBE k%
WUTROEEEFIE, ZTOREBKINZVEIBDET, EWSHTET. #
ERBZLERTAET E, WHHBEROIZONYTIEES, TINMSE, Z0D5H
BOHFICLLMEMEE G ENS DB, FEEIC K A MHEEIS &R UL 572820
EHEZLTVNDEVDIZRSITEITHAERANET, ZHIZEAMIZYTIE
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T ELH, HoMaE DIz, WHRBEEDOIISEIH2BET—INI SN 5
IESOTNBDEI XL L TVHETUINE S, FFEBEKDIZDITIRELE
B5TLEDe TONIENRHDENDIZETY, EHREAKIIZIS WS HIZR
L5EVWSTETY,

EREARE NS DIFRSMEEETLEDIDIYTY, MaDIboDiEs £
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2%, REOHFEDHEITITTNED., EFKEOPNEZATPRH> TSR
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Kiz, FEEFAOEVWEHSHLTVRET., DEOFREK, BERAEOHEIC
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EOE D SINNFIZENERZ >THLEDONTNDLENDS T ENTEET,

PV IOREBEOEZATHERENEDWVNIBULHELENEND &, YA,
KEREOHEITIIHAZRSIEFENTVL, DL 2RDILTTTIINED,
THIYAREE L, MANMEEZESREBENEOIIRBROTLENETMS,
EILTHHEDIED ZRESNMAMMES . NI P L >R OBENLZHDEK
BRLTWET, 2AELI0ANENSHEITIE. 2 ADOFEBITIIHFZRUET,
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T —EIGERGENAHET, CHEEERT-AVDEDERZIIRTHS
STV ELE, 32Ea—¥EBS0FFRy h7—220LTEM I E
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HHH5DT, FNOFEERBEOFIZHBIT TV LLEERNASEDTNHELW
EBRWVWET,

(Lea) I'd also like to apologize that I have to make this presentation in English. My
few words in Japanese will constitute no more than a joke. I'm afraid Masaharu is
going to translate what [ say in sections as it were but he is working and prepared to
text. And I’m afraid I am that worse enemy of the translator, someone who speaks
spontaneously. So, my version of the talk may not be quite the same as his. I do my
best to be disciplined but it may not work. If you get confused, or if you follow me in
English and I use a word or phrase that means nothing to you, please look very puzzled,
so [ know that [’'m going wrong. I can kind of explain.

As the title slide makes clear, I also have some other thanks to make before I start.
The work I am describing here today has been a collective effort. One of our pieces
very good fortune at the University of Exeter, where I come from, is to be a part of a
network universities across the whole of the European Union and the economic
psychology research group which I lead and is particularly active in promoting this
network. As a result, many excellent students come to us from universities in other
countries in Europe to work for a period as assistants on our research projects.

And the work I am going to describe today has benefited enormously from post
graduate students, Anke Unrath from Germany, Christine de Wilde from the
Netherlands, and Jeltje Wynia also from the Netherlands. Without them, this research
could not been done. They were not just being assistants, very active and intelligent
collaborators. Any merit the work has largely due to them. Remaining faults are, of
course, my responsibility.

(B TONIWREEZTWIEZENWTAKERHL TBVEY, Richbon
CLOYRIPTLRROFERBEZ SN TNSDTIA, BALWI &IT, £
NMHSHENTHHIZET I LABWDTHNRRAEM DM G2
BAEMBLNLZNE, BLEDIND ZEMHBNE, ES5FTF-TLEE W, ¥
ARMVZHBHDETRIIC, ZNRIAVI T4 TREETHHEND ZETT,
EUTEANBRICHITSLDIBRKREEOR Yy bT—I BBV EL T, TN
BMIT T, ExeterlZ® o TEBEBRREREDH EDHIHBMERETH S &
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WS ZETT., AAZERETEERAN. INSOREDH L EDIFEMFR L
WS ZET, ZOHFEENWRITNIE. ThbTERM>L, T 2T 5
ZETETERMNSIZEND ZETY,
(Lea) Now I have a further apology in the context of this particular symposium today,
[ am also in the context of some of you who my previous publications might have
expected me to be talking about. This paper actually has no formal analysis attached to
it. And there is no optimality analysis, no behavior analytic treatment, no fitting of
hyperbolic discount functions, no life cycle models, no discussion of medical accounts.
In fact, precious little quantitative contents at all. Much of it even turns around
methods like purpose groups and the rest is questionnaires. That is much disrepute in
some quarters particularly in Britain, because it is over in use by a current government.
I will explain in a moment why I am doing things this way at present. But that does
lead on to a subsidiary as it were a presentational apology. This talk is almost entirely
in words as it contains no pictures, and no numbers. It’s really hard to make exciting
pictures of people filling in questionnaires. If you do it, it is a little bit artificial. So, I
haven’t even tried. The better or worse, this is a paper in words about words. The
words that people have used themselves and the words that people here are happy to
agree with and take a box on questionnaire. And when they are describing that own life
situations, so what a nice experimental psychologist, former vice editor of JEAB and
all of that, is doing this nasty, worthy, messy social psychological area. The answer is
simple. In all science, before we can analyze anything, behavior science before we can
analyze behavior, we have t6 know what the behavior is. Before we can use optimality
theory or offered principles or whatever it is, we need to know what Englishly called
the natural history of the behavior. We need to know what it is we are talking about.
And this paper is an exploration of a certain kind of behavior in an effort to determine
its natural history so that in the future we can carry out a proper quantitative analysis.
(EH) SEIOZORERKRIT. ESVDEDIERITLNIZNATITNESD,
BEREEROLOREATIHARNTIT L, THSTRIRBDOBHDEEA.
BRE-o 203 2R A< T, fIAEREEHICIDNTORADAITBRNTT
L. BEFOEZHDHOEEA. A7 - B0V —, TARDHD

-226-



ERIETDHHOTHRY, PoTWHIERBEEAE 73— &EBoL
2O TWELETNED, DEN., HOIHEBREEZNFATT VI EL—Z]OX
T, T FUATHAEFHOBNWAHETHBZ END T ETT.. BUERMN
K<ED, HBREENDVBERERD D LT, HOREOEE ZITFATHERS
BT, HERIARIEET>TWS, KNS I3VWOBRETBHENI L
SRIET. fAEGLAESENERHS T, bEAATIUIKEBYILHIET.
HETHHDET., LEATHBETHERRDL LEIIHREZIFAT. W5
WAERRBRZRE CERIE T, TS TEAM A E2—ZBLTT —
FERD, WHWLT4—HRA - FN—TTTHNED, BEHAVVBLHIET
3HDETH, PR EHBIFIATEFHUNBENEND ZLEEBH>LR2OT
WXl k.

BSBMEDEVRTFLREIHTEEBA. FI7bHDEHAL. B—.
BREVHBBICALE DT TNED< O TEHLIBASAT F&efF> THEK
Mizné, TNTIEES LT, BAOEL I IBMMANWERLBEENRTIOLX
IBFATA—TAYI—TI—FT 4 —I%, TIOVWIHRLEFEDL IR
LERLMEVD E BRESTIFTFaINVEAR)—bRDZEND I &
T9, 7 Fad)-EAR)—EWS501F. HFEEHRET HBRITENICHTE
Fd. £5TTHR, ZUL, ¥ JEEBRROFFaZ)N - ArU—=n
SHBHELLEL., 77— TJNRHERBETITITNLED, FTHREL TS
TEHI—FEARONEND T EEETIHoEDIESDIC, BHEEZXI Lo
MOLESEVNILIRTIETLE D, BEANTOTHOZEITHENDRTER
LEIEVNS EZANGIHDE, THIIEIEFEICEETHLEND T ETY,
(Lea) What is this behavior whose natural history 1 want to look at, and why is it
interesting. The most general term for the behavior is this. Inter-temporal choice. That
is to say, choice between outcomes that arrive at different times with different delay
from the moment of choice. And this is a very general idea, which has been looked at
while wide range of different people. These include psychologists, most famously
Mischel, and behavior analyst like Ainslie, Rachlin, Mazur, some people whose names
I didn’t put up like sociologists goes right back to Max Weber, a founder of modern

sociology, and also however very importantly has been looked at by the economists
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including some of the most famous, Maynard Keynes, Milton Friedman, and finally
most recently by behavioral economists such as Richard Thaler, George Loewenstein.
And finally also by people using the name, I don’ use it myself but economic
psychologists such as George Katona, and Karl-Erik Warneryd. I'll come back to
them on the next slide.

So, it’s has been discussed by a wide range of different people and there are
numbers of reasons why it's been seen so important. The first of these is that, of
course, whenever we have any academic discussion of choice, there is a theory that
crosses to our mind, namely the theory of rational choice. It turns out that the rational
choice theory of inter-temporal choice is difficult. And because it is difficult, it’s
interesting. It’s hard to say what is the best thing to do when choice is delivered at
times.

The second reason why inter-temporal choice is important is that a rational theory of
it are usually wrong. Imperatively speaking, that is, both in real world inter-temporal
choices and imagery inter-temporal choices, people tend to show phenomenon, which
we can call impatients. We already saw it in Masaharu’s slides. People choose too
often for small, immediate reward. And certainly do lab. These deviations are not just
small, a matter of a few percent. The deviations are a gross. You may get thousands of
percent of different rationality.

The third reason I’ve already pointed out. This is the inter-temporal choices are not
just a pure curiosities. Everyday life is full of them. Whenever we put money into our
savings account or take it oﬁt, whenever we take a bank loan or pay one off, whenever
we simply walk pass one shop in order to have money lent to get into another, we are
making an inter-temporal choice. The biggest financial decision that individuals make,
like buying houses or contributing to pension funds, are equally inter temporal choices.
So it’s such decisions and further more, are not only important to individuals. The way
we make those decisions is capable of swinging an economy from depression to
expansion. One of the reasons, I saw it argued in the newspaper only a couple of days
ago, why the Japanese economy is currently stood recession while Australian economy

started to grow following the general Asian currency crises. Is it Australian people
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responded differently to the same sort of government policy that Japanese government
has putting in place.

All three of these reasons have been apparent for many years. There’s fourth reason
that recently appeared up on this scene that links, I have just another papers in this
symposium. There are now several alternative theories of inter-temporal choice beyond
the rationality theory. I need a very strong, drastic modifications of rationality or
completely different principles. From the economics viewpoint, we have the theories
go forward by George Lowrenstein which are based on a huge modifications of the
rationality idea. From psychology side, we have ideas coming through from Ainslie
and Rachlin. People like that and all flowing, in fact, from our choice analysis, Richard
Herrnstein, which work on very different principles. And these two schools’ thoughts
are even now being combined by Lowrenstein and Prelec. So, we are not just reduced
to weeping about the value of rationality. Olden and fainted psychologists. We actually
have somewhere else to go.

(B A2F5— - FURINEVSDIL, BAShLBR LIRS, HEE
FIKERRREFNTHDETINLE D, RsRATHEZISNSHBMOR D
BEIRNTT . INWE<HAREN TV . WAVARHEEDOEGRINZENTH D
LI, FAHEMischelDFHRLEZDHE T, FHRITBERMZEZRE NS
DT, LRMEDETTINE S, THMTDOSEFOMAEE, BELOTEH, &
BFEEODE. TOHREYE. TL TRBELVEZOPBFOHAEDVET, Z0
A= T2RIIN - FaA AREERZEHTIN, —DR, BEMAA-T
BETraFlsqs— GEHABHBKIMNEWVWSDIZKEHEL < A22bIT
TY. BEAA> TWENWE, BEICKD, HEMBEICHETESTNED,
BENPASDTLZEE>EDLRRELENDIZENHZ2DTEHLIL, TLT
TATAANT 4 —RBDEFREBDBL A,

Z2aFl - vF ) —BERLEDESZEND T ETY., BLAIEFIZESR
THHZEVDZED, ERETHESIAMNTEET, 2RTORERFEE
58NnEVNSZETY ., HEABETHEOI WS ZELRESFH- T, £o5D1F
IRATFHHBEENIXDIRIETY, HHEAEEELIIEFICHET LI NS 2 &
ZBOL22>TWELLE, RZED &N, FRITABED, FAREDIRIE
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THIFNED, EONSDRESICHEEFEDIZS OREBRMNH D E NS T &M,
FHEICEETDH S,

4FHR. BEICAST, TOYIRIILADESITTIINED, BBUCR
THOOHDZWMD ANLD, RIELH-/20L T, BHREEBELEZORESE
ZZOLTHATESE DR TELEVNDIHENHTE-DOT, EbE, £
WIZEEIDTEARLST, 5ZXZCOMEERDIEVS L SRGHENERICDH
HENITELEEBNET,
(Lea) This paper thus springs from the third reasons I just gave as to why inter-
temporal choice is interesting. Namely that everyday life is full of inter-temporal
choices and it’s those we are interested in. Will consumers choose to spend their
incoming full, so it’s consumed to maximum today or they save so happy to be able to
consume more tomorrow. If they do save, or they just put money into the bank or you
are going into the clothchest, or will they make a positive investment. Alternatively,
will they choose to expand their current consumption by going to debt. The price you
consuming less in the future. All these questions together, we round up the title of
Money Management, management of money. We are interested in this area because we
are economic psychologists. A psychologist wants to understand the economic part of
people’s lives. As long as their being people calling themselves economic psychologist,
they’ve been particularly interested in questions about saving. For economists the key
question about saving is what they call the propensity to consume, the proportion of
people’s incomes that they actually spent. This is important because it has macro
economic invitations. Tha.t is the chief focus of researchers, George Gadamer,
important American economic psychologist. But for psychologists, important thing to
do is to look at the reasons why people save or spend. These motivational questions
were the chief focuses of the work of Kirl-Eric Wynaryd , Stockholm school of
economics but psychologist. He was one of the founders of European economic
psychology, recently retired and promptly published a book on the psychology of
saving. Now recent extensional interest in saving has been looking at saving by
children, young people. And the book recently published on this by my colleague,

former graduate student, a colleague for Paul Webley and former graduate student
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Sonuga- Barke on children’s saving.

(B18) ZOMRRI=DBHOHEMA, DXVBREORLDAFEFEDTEHERL
KHETSENS ZETY., ThEeREBLELTVNDEVSFETT. DED. A
MRS B0, BT 50, Fedsedhid, #iTicTsonhdy A
HEIZT 50, TNEDEBHITHREICHLS DN, HHVWIERET LN, £
DNIHEEBDAROTHOREFNLRAEEN D BOEMET S, ZHED
LAATA/) I AR TEDELT, HEMBAME WD KD 2 BARRY —
LADHH- T, AERRIZE > TWETHNE D, LHE¥TIED &£ &Kirl-Eric

Wynaryd&E WS A by ZVHRIVARERDOKXET, 3—O0 v/ NORFLEHFED
RBEET, REFLRENEXLED, To &80 E5RNAHLEND T
ETY,

Ril., B2 EHFEVALSZMRICLIZHRNEE > THW T, THIIRIEE S

= OBEE > 7=V F 5578, Sonuga-Barke, Paul WebleyE W2 72 HIZK>T
BIZZNODRIAE->TNDHENDI T ETY,
(Lea) More recently, the work that myself have been engaged in, looking neither
adults nor children but in-between group, adolescence and young adults, and
particularly under-graduate students. Now why should this group be interesting. There
are four reasons which only three are on the slide. I will have to remember the fourth.

The first thing is that there have been very large changes, in the UK particularly,
funding arrangements for undergraduate students. It’s not only in UK, worldwide there
has been a very big expansion in university education, and this means higher
proportion of the population going to university and also poorer people going to
university because it’s no longer elite occupation. This also means there are more
students government cannot or will not pay as much money towards their archive. In
the UK, twenty or thirty years ago, majority of under-graduates received from the state
enough money to live on and all their tuition fee is paid free. Whereas today, new
students going to university had to more or less fund themselves completely, either by
contributions of their parents or by loans, either from government’ scheme or from the
banks. So whereas when [ was under-graduate long ago when I care to admit, a student

who loaned to debt was unusual, unpresumably heckles and incompetent individual,
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nowadays great majority of under-graduate students in the UK will have some sort of
debts. This is probably an extreme situation in the UK, both because in previous
arrangements werc unusually generous and present arrangements are unusually mean.
Perhaps it represents a worldwide trend.

The second reason, of course, is that the under-graduate students are very convenient
subjects for research, we all know that, psychologists. But in this case, they are
actually genuinely convenient. They had useful properties. This is their relatively
homogeneous both in their income and in their culture, which tends to dictate their
spending preferences. So, they are economically very uniform sort of group. That’
quite important.

As the third reason is that theoretically the student’s age is interesting because it
represent a key stage of economic socialization. Transition from dependents on parents
to financial independents. It is the point, which you really have to start managing your
own money. So, it’s a very important transition in life. It’s very important.

There is a forth reason which I haven’t put on the slide, which i1s simply that
research on under-graduate students, money management, does give consistent
interesting results. That of course always encourages further research.

(EH8) FHOFEDIR— - X F— TV A PMIERZETTWSDUYTI T
NES, BEMEVI TETTH, —DREAFUATIZAI 220~304. FH
WREBREAR B ST2EVWD T ETYT, DED., 20~30FFITYT ERFILZST
KEELENSDIRFEEITDBNDTRBNRA—ET—IT, BFDIES>BTER
NEDHERTHBELD ZET, FTRRESTHEROTLED, HEN
EREVBEFICES T, LABITSEEDRBEAEDORKERIRE) v FIRER
DT, FAHBENRP ST, BENDHLIFANKEIIIT>T. LOBBAEDBK
LTV wFThHolk, EZANT Z20~304F. k. kizhoEBOFEEN
REFIIHKDBEICBH>TEZ. REDTFREOBLAAZTABILSADDITED
NERBADT, DLARILKLNWTEXTOT, 2RABENTVWDITTY, 1
FURAOKRZEER, B TEhEHYR—bT5, —DREO—>. FEEARH
FO—2&EDDENDITETY. MENSOTTIMHHBDETITNLED,
ZHNIETHENZNDDRDOT, ESLTHFEEDERETO— 2T,
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=D, HEEMRALL, HEXL, ANFr—TTINED, H—
DEMATHZEVND T ENHDET., REMFRIZIELWL., B —DE. KFR
B THEEND &, BENEHRME, T3/ 3vy - V- rUtE—3
YELTBITEREEREETHAEND ZENHBDET,

4B/BBERIFNVTHDETA, HRIEIKREBBLANWENVWS T ETY,

(Lea) So I said we had some consistent results and here are some offer of consistent
results. These come from a series of surveys which we carried out Exiter but also from
the results of other universities in the UK and the other countries of the world. Many of
the studies are built on the place where we started. I didn’t talk about last time when |
came to the Japanese Psychological Association. A scale of student’s attitude to the
students’ debt that was developed by under-graduate student, very good under-graduate
student called Emma Davies. This is the list of fourteen statements about debt which
people take all the agreement or otherwise on the list of scale. We expanded there to
look at more general aspects of students’ money management. The discussion of debt
has been a core of topic. Consistent results have been obtained and students tend to be
more tolerant to debt, less opposed to debt than other people in the population and
particularly people who are younger than themselves who are students or people who
were used to be students. And further more, from more debt they get into debt, the
more tolerant they get.

Secondly, there are large individual differences between students in everything to do
with money management. We’ve been looking at trying to create typology. Write the
different sets of results we got, they tends toward dividing people into groups,
managing comfortably, and another group was dependent on debt and a bit of a mess.
We also get a smaller group of people who make a broad use of debt but are always
able to pay all. They tend to be very prosperous, those people. There was also some

group in the middle whom we described as models through who are somehow the
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mixture of all these things.

The final results is quite consistent is that some of the differences of people can be
predicted reliably. Just one example, because lots of people in the audience particularly
those who have students, children themselves, usually tend to agree with this. Young
women generally are better with money than young men.

() hE TOMSITIEMma DaviesE WO BFHFRFEESAESLHOTELT

ITTINESD, LM <EERBEEVSIBDIIHLT, E5058RZEL
Fo&, BOTIKMHENKELED, BI—DIIEAENRHLENDTET
T, 3F< o T5Db0NE, SEL s ThAawdbdbnd, £HiZ
Davies& W I ADMES =) A— FREOEHBETEL S EHTLS %, By 7
AOTP—MNTETWS, DEVEFRHED, FREFEEDN, DERIPTOED
TEHI4T. WHANWAHTLK S ENH 5, HLBREDQEAEZLTFHIFIETSD
%, Do —OMETTR. HNRLET KIS, BEOEEMEFEITITN
EVNHEFMMHETLS B, TO9WDHTERHBHENDTETT,
(Lea) However, we are currently engaged on sex to move on from the students’
framework. We are beginning to get quite good picture of students so now we to put
that picture back into its context. And there are three sorts of contexts I'm interested in
at present. One is the context of life-time of being individual. When talking about the
individuals in everyday life, we commonly talk about them, we use words like thrifty
or careless or talk about people as being good money managers or bad money
managers, as having a tolerant attitude to debt or not tolerant attitude. Now such terms
are only useful as psychological explanations if they are consistent across people’s life
times. So, we wanted to try and put the study of student money management into the
context of lifetime of the individual.

The second thing we wanted to is to put it into a social context, because students
even today only contribute about less than half of the population and also random
selection. They are selected by higher academic ability, higher parental income,
different kinds of parental occupation and so on. So we wanted to look at some non-
students, people are students’ age who didn’t go to university.

And then the third context. We need to create obviously is to get the essentially
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imperical, pragmatic results back into the context of the source of theory that you've
been hearing abut from the other speakers in the symposium.

(B o702/ bOEHMTY., RO TOESIASTIN. #&F.
DEEOHAEDRERZFYV/SURDP TRV, HIZIE, PLEEETSHEN
SITENE, BAORELZMER, HMEELTHHDONEND T E, TN G4
SWRXIRTI R, DED. BOTWLRAUCEHOFEELNDIDHBNDLHITT,
EDS 2 AFa—T U hERRTEARODONEDN, BEMICZIIINETD
AE—N—DL2ROTWABTEMEL XA, RIIBEFNZ, HDHD0LIL
TEDHTIEREDIRITH Z EARETT,
(Lea) So our strategy to doing this for putting the student work back into its context
is to work out some questionnaire instruments for preference. That we can mainly use
with four different groups of subjects. That is to say, pre-students, people who are
younger than university age but perhaps going to become students, students themselves,
non-students, students’ age, and also post students, that’s to say people who used to be
students, so fraternity. And this paper describes some of the work during towards that.
You can’t just take questionnaire that was developed by students and give it to all these
people. But it would be meaningless, too. So before we can get to anywhere, we have
to do some exploratory work. I am going to look in this paper, too, exploratory studies
that one with pre-students and one with non-students. A long-term aim is to be able to
do, as I say, expanded cross section using the same questionnaires with all groups and
also some longitudinal work of, or my colleague Paul Webley hardly hold
shortititudinal, by which we mean longitudinal with same people repeatedly, but for
short time. So for example, just across the transition, going to university.

(BB MEDARSIFTIO—TIN, WAWSRTIN—TEES. IAEAF
a—T 2 MIIRDEI, 16~17TOKFEEITIZDAE. KFEITRDH. TOhSFE
EZOHD, FUETHNTLE> TWAA, TN HKREZHIZEDOE NS
=ATY., fR, #EWBtEs 2322 70ALTP2TRHE5VND T
RO, ENME, MK EVWDID, HLFENRZALZAFER TREDED
STV ZET, ED2NISEIRXEDL> T NEVNDZEZRDZVWDTY
hED, HNREBESEL T3 — I/ TTINED, TIEXTRERLLZWVDIIFT
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T, 4560 E TIEAR< T, ¥ 33— hiflongitudinal, D F 0 shortitudinal.

(ZNIEBLE< 5, WebleySAIWLKDEETY)., ENWSKI7%, DEDERK
B, R¥E, KRFZHEZEEWD, BEORICKERAXR RS EEOBEAN
DELENDBDER TN, I —DiF. A2 Ea—F - F—ALBlEWAED
DERHT, ERMBHARELEOBERERARNTNS IO BHARNTIZENTSHD
= 3
(Lea) First, let’s look at work we are doing with pre-students and what we have been
doing is trying ... to pilot questionnaires, with in fact large group of sixteen to eighteen
years olds. And this work was done in collaboration with Anlce Urrath and Christine
de Wilde. It was a long questionnaire asking with wide variety of questions, all these
things were asked about. We used three different schools, one in a city, one in a small
town, one in a country area. Two of them were state-maintained schools, one a private
school. Questionnaires were distributed in class, so we get all our stuff, hundred
percent return rate, because the teacher was standing there saying, “Fill in this
questionnaires.” There was some over-sampling. It was not a random with people,
because the students were in classes preparing to university entrance examinations. So
it’s the same sort of social mix that we get in university.

(B8 HEHOANBEWSERIEEBRAVWET., BREWL<IABDXT, &
WA OB FRRE R E D, BENBE2MEIIDOVWTOER EN,. TOh 5
WAOREEEN, HEICETATHICONTELN, BHIZDWTED, HHW
BITBNESBDOMN, XXV ALFOETTEN, 7Py bA—FORR
TTED, EINDTEERDE L. MEELTHEDII2ITEORRE T,
WAREZAMDSET—IER>TNEEXT, HOIKFEDAMD, LHdk#E
MESTINMNERFEZITDHEND, HEFABTHAIHRD., BETBHITZ
MHBAFa—FT > hERBFEEINDBOBRLT—FERDEN. T5VIX
K TRESEH T BAF2—TFT > bDTFT—F—LHBELPTWNT—FTT,
(Lea) In addition to the more descripted questions we asked, we asked twenty
questions in a fairly formal patterns Likert scale answers. Thirty in about some
behaviors about saving and seven about attitudes to saving. We selected these

questions in advance, hoping to do a rather more formal analysis on the results of this
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part of the questionnaires. We’ll come back to these later when we talk about the
results.

(B8 HEEOPIZEHSNLD, BLAITHITARN) v I BT+ —T v b
ENSEIBHBDTITUINED, TNEMESDDBONBHNDET, THh 5
FIZIITEICONT, Todicidzex i TRIFAS. L¥a5—-- 73U
beFT IF—Z2EASNTNET), YRF—TRIALMIXLTOFTEH
WL TESSABEMMSHDET, TNé, ZTES5MICITEEICET2EMD
HDET,
(Lea) First, some general results. These were very strong, all parts of the
questionnaires except the twenty questions which I just showed you. The first thing we
tried to do was to group the questions before we started and form some scales at
particular kind of behavior and two scale we could get with reasonable values of
Cronback «@. One of saving behavior and of impulsive financial behavior. One is
tendency to save and the other is tendency to behave impulsively. And both of these
scales have reasonable values of Cronback «, .72 and .65 respectively. They had zero,
well .001 correlation between. So saving is not correlated with impulsiveness. Some
other groups of questions which we hope to form into scales, we could not. We could
not find any scale, for example of a economic socialization style or anything of that
sort. Or people’s view of their economic prospect.

We then attempted to test the correlations of these scales and some of the other
items with background variables, for example demographic variables. What we found
was that there was some interesting correlations, for example, yet again, gender
correlated positively with saving behavior. Girls save more than boys. Interestingly,
those who got an economic socialization variable, those children who could always
given pocket money by their parents had lower saving behavior, not as I think their
children will hope.

And also, a quite inconsistent with economic theory, those children who felt their
economic prospect were good that they were go on to get a good job and so on will
also more likely to save, which seems implausible. Especially since their incomes are

very low, we asked the children, how much money they had, most reported, they had
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about fifty to one hundred pounds per month in terms of pocket money and casual
earnings and so on. Internationally accepted scale of values, that corresponds to
twenty-seven to fifty-three Big Macs per month.

(i) RIEED200EMERVWT, AT —IVERSIENTEREVDZ
ETT., ZIN6., WETHEEINERBTHEVS ZDOMRSHTES
Z5TY. Thid, TORTF—)IVBEOLEHE, Hc20HEBICHT S H—h
REOTNT 7 TY, DEDZDAT—IVINENSSNEDERZRKBEL T
HMENIDRIEFITEN ST ENDI T EET > TVWET, NS IZHEN
We BRIZHDZZF—EMAT—IVED, TOINSTENIDZODARYT
—IVEREMHBEL TWDENS ZEEZBH>Lr>TWELE,

EhE, Ry bvwx—, MELEDHSS>TNEDI}, BETZENVNDZE
T, THEEHBE ANEARMOMFEL THE0OETNESD, 2RKII/NEN
ERDEERETLIENOMHMAHTEZENS L, TS, BAOEE
KEBRA L TRANSA D EB - TWaTHIE, BEFDTA 7Y 1 7 )V HEH
T, BELBRWETEINED, EBEBARAKDSEB > TWEREIERE
2FHEWI, E<RMOFERTTR. BAHEKRERMBNND TN
MOTHWWRAZFEDE-R S TWHAEE, BEETHD & AYI3HE LR
WIITRATIINE DS, THEETEHEND T ETT, HIIKERLL T,
BIZ50R > Ry, £2OALDE T, THREEY Y - v 7 IZBEL T2
7~53, TARLNIVOEFEZL TVWSITNE S, TOHMSESL TS,
(Lea) Now to the analysis from the twenty behavioral attitudes questions which I
showed you. We tried several different kinds of analysis but the simplest was best. The
simple, principal component analysis followed by an oblique rotation gave a sensible
set of answers. Screen test indicated we should use two factors. We, in fact, included
the third because with three factors all the items slowly and concurrently onto a single
factor. So it produced a convenient partition of the items. Although we used an oblique
rotation, the correlation between these three factors was very low. And we labeled
these factors, you’ll see in a moment why, carelessness at saving and extravagant ...
(care less). It was the third piece, unfortunately, that most clearly relates to the

socialization variables, You'll see that more clearly when we see the question again in
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a moment.

(E/8) RIZED200HEM T, ERDAPHZEDL->T. ZDERMPHETEL.
—Di, TNREXEETHTSL. BXEATTHHLSDOTTITA, DX,
RFEICAHBEA H B2 L. MBAATZVE VNS RE TR TH, HHEWVIRE
THHTLKBDIITT. =DBIIMWPTT. ANLdLLETHENVIIT—F I
TL %, TO=ZDDERENWS DIIFER. W&, RETITH. REEVWID
BRICHIEDEREEFITHENEH S LD LT, #FLIERTRET.
(Lea) Here are the questions groups according to the scales they loaded on. So here is
the saver scale, very obvious, carelessness. Here’s people, who really don’t seem to
have to care about their money, perhaps because they just have enough money to their
actual financial needs, I don’t know. I got to move on quickly from that one to the
second study.

(FH8) ZIRX=EDORT—INIhhb2EBENS DR, BFEEICHERD S
HLOMIZWXEWVWTHVET., RTAHANEDORL EBWETINED, BHEIL
MT2EMIE1IETT. HNATEORFICHFEFL T, BEAPEIREETT.
EONIZEZUERBLBVWATY, KEADRAFTEEME<Z>TLED
ED, BEREIATIDIDODNLERN, TOEIRIENEVNTHS, Z25
AR —ENWDZET, TIK[/IENSZEICELT, CDZEEDEE
. BEBOTTHED &M RITITSEETBEERB/VLENNIDD
HODEITL, LERBDIIMTHEI EN, TABRELIEIETT. TDLD
BAFIZFETLHEETT .
(Lea) The second study we did was yet more exploratory stage, which is why we’re
using focused groups. This was with young people with student’s age but not students,
not only they are not students, they weren’t even workers. They are unemployed, long-
term unemployed people whom therefore we recruited onto a new British Government
Scheme called the New Deal. And the reason we chose this group was that they’re
financial resources are approximately those of fairly typical students. That is to say,
eighty pounds or forty-two Big Mac’s, or Big Mac’s worth per fortnight, per two
weeks.

We interviewed or talk and discuss in groups of four to six. These discussions were
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conducted by young Jeltije Wynia from Amsterdam and reason why that was a very
good thing, apart from the fact she was very good at it, is that she is Dutch. Her
accents, ... give no hints of what social class she belongs to. Social classes are terribly
important in England. She is also, of course, of the age of these people. If I had gone
along and conducted the focused groups, the result could not have been nearly so
interesting.

(BifB) > ZDLbOREETRS/ZBDTY., TO—DEINFEETPH2D
DTTINED, SEDODBOEZaT - —H—, DEDAFIVADZa—
TA—INWBRENWDDMRHDEL T, REPDODFEEEN, ENHBEILEZ
HzoN5, AxE5X5%, FALXRIET, FRITEHLTRDELE, £IZ
KESTE T NBEDITTY.,. FOFELFRULUSSNT, LLBREFIKEDF
CTY, 2ic42loEy Y - Xy 7 E2BEAS<50WDOBEEDHE5XDHA
b TT, HE5IE4A~6 A<HNT, ACHEDETITIIN—TICLTHS5-T,
RKIEATNLDHHDET L. KEZILOTVREENIDBNET, FT >
FDFEZIAT, WynialDMWI AN 2bIFTIINED, THNIFEFEI
BEMolzéns5Z&TYT., T, —DRAF) ATHEEBBICL->TI<ED
ANDI =2 v )2 T AMHON>TLEWELT, FIAE) —HENL 2D &,
HoEVIMIHDI TADANEEND ZENDNSLTL & D. THULIEFIC
T4 TIREERDT, WHAARI ENDND. FIZAE) —RENL X
e, V—RAEDREEEMOWEREICFEIBEEEAD, P37 - —H—
NEEEZEZDENDITLETY, BESLBEAZZRLIZD, HVWIENVVEAD
ELTT w8 I I ADADSEENSEX B, TI50SZETH, 24F
MOZEMHTIRBRNWTTINED, F T FDFEELLE, FRTVLT—F
PERNDHENITEZEZBHO L2 TWELR,
(Lea) What was the result, that is to say, what did the young people tell us. First
thing they told us was that they were short of money. The second thing they told us
that was they lived within their incomes. There’s a very striking impression of caution
and common sense within their money management. And their attitudes to credit and
debt are much more conservative than we have ever found among the students. They

were all opposed to using bank overdrafts, credit arrangements, any of them
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experience doing that. What even more strongly opposed to it. Some of them
occasionally borrow money from friends or relatives at only when their next welfare
payments, famous Jairo was nearly due and if they did, then that was paid back
immediately.

(B TOMRTIINLED, FTREML WEFIREBICHZDITITT TN
EH, TOPRADHFTERAEEFEL TN EVNS DIFFEFICEERIETT.
DED, RRDATVAIATELRE ST, bOTISBETH D, Bxfl
NHZDETNED, DPr10L0nI301E, BT TBNMNIFTTINE S, &
HOBREZyI1OELTHE2T, TNAMMETEDZ LRI HDT, K¥EL
TWBEHEWAR., FNEBRET D, CHBEOVNTEREEIC, BrosEDn
HEVIZLRBBZOIETNES, EBTFEAETIVS Z &Lz,
BRI A TR DH & BITVRIFENF +— V&> THIEL T<N5b
TN, ZNBTE L TET S, LEIERLEONT —HNHTH, O
EVWBIZHES, DEVNSFIZILS ENWD T ET, IFLEALRNMT 5,
(Lea) Next, results of how they manage money. They didn’t actually see it as
problem. They said, “We have so little money anyone could manage it.” Quite a lot of
them did express their plans spending cach fortnight Jairo but whether they did that or
not, they would all find the essential bills first, so as to stay clear of problems. So they
would say things like, “as long as you got a roof over your head”, “as long as you pay
your bills, then you will be all right”. Some did use banks and some didn’t. One, for
example, gave all his money to his mother because he trusted her more than he would
trust the bank.

(B MRTITINED, I R— - IXT AL MZEL TIHMEFERL
TVBANEHERENEND ZETY, 2EMIEICKEZ AL LZEZ
D<o TS, TORUANRES5AD TEITFHEZ DS > TWW5, BITOEEME
DSABVNETINED., EHMEOBRVANZWN, PICIIBTEEFEHALTVAL
ABNDENDIZETY., LIINBERFRE, EEICHERFRZNES
L ERAVBRENEIVIDBESITIINED, £S5, x9ThzeE
bAEihDd, BREZASGNE, DEOBREFICZIALSRITINE TH0WIH
REFSABRAE > TONEA—r—EEnd &I, o THRTHLH
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EETHENDTETY.

(Lea) Let’s put the zigzaw together a little. We now looked at three situations;
students, pre-students, and job seekers. And it’s clear even from this preliminary data
that these produced very different and economic behavior, not very surprisingly. The
pre-students show some degree of disassociation between different factors of spending
and saving. Now those may be go together again when they have to manage larger
amounts of money. Very strikingly, the job seekers are more conservative and more
content than the students of the same age. Any experience they had with debt makes
them more cautious, not less. So the striking difference is there.

Further more, in all these situations we don’t get the impression of a single
individual difference variable of time preference or saver versus spender. We get
multi-factorial individual differences.

(BB =DD¥Far—al, EEICRDIAMOFLELTERDLNEAN FE,

Tad e r—Hh—T, Eok<ES, BECTHOLERED. MfrMEEREL
EWVWD, EEHET S, RETSEWD ZETRIZRWEWS ZEDbho7z.
ad e H—REBIRAATA T ENTHDODNTNEXIRBRIEEEE
RiE- T, FEICELIERALELTNT, ALFEQFEELLERTH, 350
KX R— + XR—PVRAIRDELT, FREANLTNDE, BXOETH
TEHEHLILARANEIIITREENSIEITAR>TVEY, —BEREROIIIN
T, ZEMRERIIOVWTEAENHSEVWD T ETT,
(Lea) Where we are going next after with these results in hands. I think that, in terms
of our general strategy, and .we are now in a position to proceed to some comparative
analysis of students, non-students. We think we could now design a questionnaire
which would seem sensible to both groups. We also think that we could design a
questionnaire that would seem sensible both to young people and the last year of
school and when they’ve gone into university, so we plan to put it into action our
shortitudinal program.

And finally, we have to get this in contact with theory and in the next slide I'll

discuss a bit how we can do that.

(GH) BOOMERIRICEIATINENDZETIINED, AFa—F
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ShDERAELEEHBRREZELEIDIENDIZETT, S2&BE2LKDIT,
—DRATHER= 3> AP a0, EERMTHANATLDT,
TNZTENTEBEZM-> TEBHRTLXZ LT, THEHRANTWENVNS T
EN—D, ENNSFEICAMT, BROFREDEFE, TNNKREIIADTE
SR5M,. EOHEZSEMN, EDX S22 3 — bizlongitudinal/ZZHFEZE T %
LS &, HI—DIE, EROEMARLFEV DTS ENDS ZEZHIF
LTn3s,

(Lea) How can we get back into contact with theory. Well, what we want to do is to
develop an experimental instrument that will give us a reverse testament of an
inividual’s tendency to delay gratification. So, our strategy is one that will not be
surprising to those who heard the previous talks in this symposium. We are developing
some experimental computer games based on the behavioral analytic principles of the
sort we have heard of before. We have two prototypes of development. One is called
the maze plot. That’s sort of infinite maze game and it’s based on the source of
foraging schedules, which George Collier and I introduced in operant psychology
twenty years ago. And the other is based on sort of key and door, a commitment
response strategy that Rachlin talked about. Now our aim is to get the result from these
individuals and then correlate them into questionnaire scales in order to find out what
aspects of economic behavior in the real world corresponds to these more convenient
laboratory measures.

(B 5 —DFfRTTA, BAOMHM., MEZRICHK>TL<DEVIEA
ERZIZ->ED LHEFTELEDOBEREDIDHENS ZETY, HRE ER
MIZOEa—85—L%EL T, THRIGETDAE—A—DHFBB-L»>
Jek Six, THRFHRFANOFETEATHLS, TOrFATEBRIZHD X
LT, AMX - 70y FEWWETA, ANZRFEL TS, HENRMEN,
INEST<IDON,. WERBRVWTRICTINEN, £5WHLIBT—LD
BTR2EVWNDTIRBRVDN. 5—D2IF Sy ZUEREP-Z. F—&
R7EWST, ZDOF-MHo T, ZOF—Z2RITHLETSTEBETFNDLX
b, ZoBIEARNOHEERIT. b6 LELFOEELEIADSA S, &
FR0lnZ &id, EERCHEITLIEMETEONLEREZ., EREmMTO,

-243-



BADHEZEZNFFO T B EVNDIHEBREIF TS LS ZENTENE
WNENDERDICTEATNSEEDTY,
(Lea) Thank you for your attention and thank for translating. My apology is for over-
running time. It was a flexible arrangement.

(G CHEESDHONESITINE L.

ETNTE, WWEEEBEWLET,

() SETENT7 -a2bO0—)LENWD T ET, FROZEEZEXT, &
FSOREENDHDEESHBETANENITHICEETHIERENIBD
. WAWA T WEZIEWEDbITTE A, RIIRFHLOEEETLT, #8400
HZERBNBNOR2 &, SETOTHRERORICROBKT 248H, 2€> -
TA4/IF—H WD EBRMERLoNSENEND E, THRE—HE, &
DRDEERITEL DA DEEKRBENWLARLERENSZHDN, FOHRLD
TBHEENTETOEFETELNENDS I EZEAT 2D TRV, 2B
WDIED THEBACHIRINTBOETN, FORINTARAATREVD
CEEDHEETIE, bEOMOLNLZZEORNSTEBREEZETHITTHIEN
HRROIFTNEEEET,
CNEFEGEWSFE Yy > TIV, EoBEBATHWEEITSENENDFET.
INTIEZDIZHTTHOETINES, BREMICIIREBNTVICEHAS
EBESTLEZ N, BIIULENLHTIVEA->THBODEL T, FIF30E &0
ST ENbMoO TS, HELEFREDEMDM SRV, KRIF307ZEbh-5
TWaINED, HAEEENE DO ST., 2B TEI0EICAKRD. F+
CINDOREZENNDEIES> TVEENT, ZOEDHNS T ¥ A
IZEIWEbDM, Bl DBRESTESHRIZEBEBBLINDET, FEWd
Fr o TIEENLEZREL LI AADEZX 5, GEWSFr T IVdEAN KT
NE1AMABES, EEL, HEEWODIE, 0EI»SE60FEOMOEDICR
YV RY oY ARV AS

RS2V D T, ZOF v > TNOEHREBRELT, AITIOF Y27
WK U TADESHNBRBEEZTA2NEVIRBEEITEEFHATNE D, &
<—lHBTENET L, ROGETORRT. KEZNEZRESL7E~8%
DAM, FERER, DFD, GEWSEANALL2HBRIIEDTHLDNIEMH
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ICHNSRY, INZERHEBEHEE Y WETHNED, FHBREE WD Z &K
a3y bT5, FHEHBRBRBEEZEREND ZEZE, ADENDENS T EN
HM->THNET,
ROBEEHRTTINE S, FIAEEBEED ZREROPTIL, LT 0FEE
DREIZH L TENLETOREHLE VWD BDOZERUSNLM, BEELEND D
DEFREERRMIZAI Y FLESEEWS ZEIcn b e, FBIRNAH RS
L, AOFTHHEN, HDEDBSBVWEHSOEOBEEREENI HODEIG]
RENHIONESLTHEN-TLED., FEEEOBETIT & ZIUINH
DANCTIRELST, FIV—T0HE, VII—TOREEENS L&D
TEVWDETINED., PRVBEMENEVEMICEAL TIEEEIEREVDIBHOD
EESIHIZSZ, HEBRB AT TFEENSTE/DMALTZHDITT. INd
EFHDEENDI Ty VDOV TO—FEARAEBMEZHDS LOBRISIEEE X
SNV, REEEDBEETTE, BOBRLOERLEVDDBDZESLHTHES
NEbITTTHNED., BOIRLEROS AT, EODHNKEWRHICD
WT, RIEDHEESEDREND. BWHDEERBHORAFTRAENI BOA, HEIZ
Bolre WA TADBNEEHEMRREZREET D011, BEKEZLED &
5A5M. F¥ o TINEBVDERLEERKIZ, RRIZEDWDREBIZERSDMN, £
BRELAEKOLELTVASIEINKOFEODIRVWRENRTELLDTH S,
ZIT. ZOFHEEHEZED EWOSRKROFHHEREB LW SDIE, F 1N -
YAV —NEL2H>T. —20EF—=2HDEHSOLFRHEBHEICDONTI
TEATERVDOTTINED, §HB—DDHFHRFIOFNS, FLOMEML
FODRBENRFENIDBDTT, THIEIFHERICBNWTEHELWNWEERASE
R #=EEoMEREWbhEEEIL, BREREFEIEPNIET S FTH
B, FORAAVIZDWTHEEZF > TS, TDORAA ZDWTHMRLI
RENZFH->TVWS EBZ X BRERBENRIEINSCT V., Thahs, LEE
ROSTRANBENHIMBEIBRF Y TN TH-oTH, [IBETFHREICES
T80% U/=5F v T ), HLEOHAZFARTINNIIBO% THLZD D
MEIMDMONBFY > TIVEDD, HL7EDOREKERNE0% DHIE TR
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