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Human capital, population aging, and PAYG pensions

in the overlapping generations model

Akira Kamiguchi
Associate Professor, Faculty of Economics, Kindai University, Japan.

This study investigates how the government educational policy affects the
pension benefits. We analyze an economy with a pay-as-you-go social security
system using three period overlapping-generations model. We assume that
the government levies a tax on the wages of young individuals and budget is
balanced. The government finances its budget through the tax revenues and
spends it on the public investment in education and pension benefits. The
previous studies show that the progressing of the population aging decreases
the pension benefit. Our investigation shows the possibility that the pension
benefit increases even if the population aging progresses, when the
government raises fraction of public spending on education. The intuition
behind this result is as follows. An increase in public spending on education
stimulates the accumulation of human capital, and thus it raises the
productivity of young individuals and economic growth rate. In turn, it
increases government tax revenues. Therefore, an increase in public spending
on education has a possibility to increase the pension benefits even when the

population aging progresses.
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Title The effect of higher order risk preferences on
altruistic financial choices

Ryoko Wada (Prof. of Keiai University)

[Summary]

This study investigates the relationships between higher order
risk preferences and altruistic financial choices via experiment.
Individuals who donate fixed amount of money every month to the
children, they transfer their money in anticipation of need of others
despite of uncertainty of their future incomes. Purchasing insurance
1s an another type of altruistic decision making in which individuals
enter into contracts to transfer their money to unknown others in
advance, in order to share state dependent risks. Although these
financial behaviors are precautious acts to evade bad outcomes,
individual who purchase insurance need to endure risk to reduce
variance of others. Therefore, prudence and temperance, the third
and fourth degrees of risk preference, are possible to effect be

altruistic decision making.
1. Background and Purposes

This study investigates the relationships between higher order
risk preferences and altruistic financial choices.

We sometimes observe transfer of money caused by altruism in
real life such as the substantial donations for Japan after the huge
earthquake in 2011. Donations after observations of some disasters
are altruistic acts under certainty.

I am interested in individuals’ altruistic decisions under
uncertainty. We sometimes observe that individuals transfer some
of their money in anticipation of others in need. One example of such
decisions under uncertainty is the “monthly program” of UNICEF for
collecting donation. The program receives fixed, monthly donations
from members for children. Another type of decision making under
uncertainty of 1income 1is purchasing insurance. In this case,
individuals enter into contracts with agents to transfer their money
to others in advance, in order to share state dependent risks under

uncertainty. Both financial behaviors are precautious acts to evade

1



bad outcomes in advance.

Insurance contracts may result in unintended altruistic behavior
in the case of contributing without need for payout. Participants of

insurance transfer their money to others in order to share state
dependent risks under uncertainty through insurance company.

Especially, with insurance contracts, Individuals who have
background risk in their incomes have to pay constant amount of
money for others, therefore, they need to have some features of risk
endurance. This the reason for the investigation of relationships
between altruistic financial choice and higher risk attitudes ---
prudence and temperance. My focus is on the following:

1) Do individuals take risk to reduce the state dependent risk of
others even though they have own risk in their expected rewards?

2) Which risk preferences, risk aversion, prudence, or temperance
positively affect altruistic choice?

2. Preceding Literatures

Risk preference of individuals has been categorized as risk aversion, risk
neutral, and risk loving, and calculated by second derivatives of utility of
Arrow (1964)=Pratt (1965). Kimball(1990) proposed theoretical models of
higher order risk preference. An individual is defined as "prudent" if his
third degree utility is negative. Prudence is equivalent to the "convex
marginal utility function" Kimball(1990) also shows that "prudent"
individuals have demands for precautious saving. Fei and Shclesinger(2008)
shows that "prudent" individuals will have more demand for insurance when
they have state-dependent risks in their incomes.

Gollier and Pratt, Eeckhoudt, Gollier and Schlesinger(1996) point out the
importance of multiple sources of risks in the real rife such as background
risk. Especially, they show that adding a mean-zero background risk to
wealth increase risk aversion to other independent risks. These discussion
suggest that higher degree risk preferences are need to understand financial
decision making under multiple risks.

Eeckhoudt, Gollier and chneider(1995) define the fourth risk attitude as
"temperance", which is equivalent to the "concave second derivative of
utility function". In order to measure prudence and temperance, Eeckhoudt
and Schlesinger (2006)¥cite{EeckhoudtSchlesinger2006} developed a

canonical method.



Deck and Schleginger (2014) developed a method to measure the fifth
and sixth risk attitudes. Noussair, Trautmann, and Kuilen (2012} found
that prudent individuals save more and have smaller unpaid debts on credit
cards, but temperance do risky investment. They found no evidence that

prudent individuals hold more insurance.

3. Experiment
3.1. Elicitation of altruism under uncertainty

Experimental Procedure is as follows.

1) The subjects are are explained that there are two roles: "decision
maker"(DM) and "receivers" (R). DM's choose a preferable lottery between
two sets of six lotteries. The payoff of receivers are decided by their
unknown respective partners

2) The experimenter randomly makes two subjects into one pair by sealed
lotteries in front of subjects. Four to six pairs are included in one group.
Pairs are fixed throughout the experiment. Subjects do not know their
partners

3) Subjects select one preferable set of lotteries from two alternatives for
each choice problem. They receive a reward by their own decision-making
for one randomly selected choice problem and by their member’s decision
for one choice problem. The subjects select preferable set of lotteries as
DM for all choice problems

4) Each subject is rewarded for one choice problem as a DM and for one

choice problems as a R from 24 choice problems.

3.2 Basic Settings

I give two sets of lotteries for each choice problem; a set of selfish lotteries
named TYPE A and a set of altruistic lotteries is named TYPE B. One set of
lotteries are made from six lotteries. As number of lotteries increase from
one to six, the possible rewards of DM in TYPE A increase. Subjects cannot
select TYPE A or TYPE B for each lottery in one set of lotteries. The number
of lottery to be rewarded is decided by the face of die B in the end of
experiment.

This procedure creates income fluctuations for subjects. Each lottery
contains two outcomes depending on two states: a state Green and a state

Red with equal probabilities.



This setting is common to all 24 choice problems to bring out altruistic
feelings. Each state comes true by face of die y if a face of die y is an even
number, state "green" comes true, and if a face of die y 1is an odd number,
a state Red comes true.

The figure 1 shows a choice problem in the case DM transfer 250 yen to

their paired R in any cases if DM selects Type B (the altruistic set of

lotteries).
No.2 Type A (Selfish) Type B (Altruistic)
No.of | DM's rewards |Resiversrewards No.of | DM's rewards |Resivers'rewards
lottery |state of | state of | state of | state of lottery | state of | state of | state of | state of
green red green red green red green red

1 1000 | 1000 | 0 | 2000 1 | 750 | 750 | 250 | 2250
2 1200 | 1000 0 1800 2 950 150 250 2050
3 1400 | 1000 0 1600 3 1150 750 250 1850
4 1600 | 1000 0 1400 4 1350 750 250 1650
5 | 1800 [ 1000 0 1200 5 1550 | 750 [ 250 | 1450
6 2000 | 1000 0 1000 6 1750 750 250 1250

3.3. Elicitation of altruism and type of transfer money to others

In total, I prepared 24 sets of lotteries, which differ in;

1) amount of transferred money that DM transfers to R if he selects
set B lotteries zero, sure 250, sure 500 yen, expected 250, expected
375 yen, expected 500 yen

2) absorption of the other's variance] size of absorption of the R’s
variance in their possible rewards: size of state dependent
variances in R’s expected reward that the DM can reduce by
selecting set B lotteries

3) size of absorption of DM's own variance in possible rewards: size
of state dependent variance in DM’s expected reward that the DM

can reduce by selecting the set B lotteries

DM can do altruistic act if he select set B lotteries.

3.4 Measurement of Risk Preferences

To measure higher degree risk preference, I used the methodology
developed by Noussair,Trautmann, and Kuilen (2012) that use visualized
lotteries. To prompt subjects to answer seriously, one member of each

group actually receives a reward; the probability of winning is from 1/8

4



to 1/12.

I set amounts of outcomes of all lotteries approximately half of
Noussair, Trautmannand and Kuilen. The questionnaires contains five
questions to measure certainty equivalent of risk preferences, five
questions to measure prudence and five questions to measure

temperance. Each question contains two lotteries A and B.

4. Results of Experiment
4.1. Hypothesis
58 Undergraduate Students of Keio University and 38 from Keiai
University were recruited. Experiments were conducted on January 7 and
May 16.
The overview of result suggests that DM tend to select TYPE B because
1) DM does not need to transfer his reward in average
2) DM can reduce his own variance in possible reward
3) DM can reduce his R's variance in possible reward
4) DM can save his R's worst(zero) reward
The hypothesis based on my motivation are,
[H1] The more amount of transfer of expected rewards of DM, DM is
reluctant to select TYPE B.
[H2] DM prefers Type B to Type A when he can reduce the variance of DM’s
own possible rewards by switching Type A to Type B.
[H3] DM prefers Type B to Type A when he can reduce the variance of R’s
possible rewards by switching Type A to Type B.
[H4] The more Risk Averse DM is, the more frequent he selects TYPE B to
reduce variance in possible rewards of his R.
[H5] The more Prudent DM is, the more frequent he selects TYPE B to
reduce variance in possible rewards of his R.
[H6] The more Temperate DM is, the more frequent he selects TYPE B to
reduce variance in possible rewards of his R.
Hypothesis H4, H5 nad H6 is induced from the idea that risk averse DM

think his R to be risk averse (prudence, temperance) like himself.

4.2 Results of Logit Model

When the choice of TYPE B enforce DM transfer some amount of his

possible reward, we can look the selection as an altruistic choice. Plus, the
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selection of TYPE B brings reduction of R's variance in his possible rewards,
we look upon DM's choice as altruistic. It is difficult to distinguish altruistic
choice and selfish choice in the case that the selection TYPE B brings not

only R's reduction of variance but also DM's large reduction.

To investigate which factor encourage DM's TYPE B selection, I applied

logit model. I set the dependent variables to be the selection of TYPE A and

selection of TYPE B set of lotteries to be 1.

I adopt he independent variables as below;

1) Degree of decreasing variance of others when a DM switches his decision
from Type A to Type B

2) Degree of decreasing variance of themselves when a DM switches his
decision from Type A to Type B

3) Higher Order Risk Preference: The degree of risk aversion, the degree of
prudence, the degree of temperance

4) From general personal Attributions, sex and financial literacy. I

utilize the test done by Ministry of Finance.

4.3 Results of Tests

The main results of tests are summarized as below.

1) Risk averse individuals robustly selected altruistic sets of lotteries

2) Temperate individuals selected altruistic sets of lotteries

3) Prudent individuals tended to select altruistic sets of lotteries to
some extent

4) Individuals prefer to select altruistic sets of lotteries to reduce the R’s
variances of possible rewards rather than to reduce their own variances
of possible rewards

5) Individuals who have low financial literacy were altruistic

Risk averse individuals and temperate individuals selected altruistic set
lotteries more frequently. These observations are explained by possible

hypothesis as below,

[H7] Altruistic individual's utility depends on not only their own utility but
the other's utility. Because risk averse individuals desire others' lottery to
be less risky, they are glad to select transfer their money to the others if he

can reduce the other's variance.



[H8] Individuals do not select TYPE B because of an altruistic feeling. Risk
averse and temperate individuals chose TYPE B in order to reduce their own

state dependent and/or income risk.

To test which hypothesis explains observed choices better, in advance to
the experiment, I asked the subjects which do they prefer between TYPE
A and TYPE B without R's payoffs . Subjects are asked "Which set of lotteries
do you prefer to give others between TYPE A and TYPE B?" I name the
former set of lotteries as "my lottery"

Because TYPE B can be chosen by selfishness, risk averse individuals can
choose TYPE B in order to reduce their own state dependent and/or income
risk. To test [H8], I generate the proxy of "pure altruistic choice" by
subtracting preference of "my lottery" in the survey from the real choices.
TYPE B can be chosen by selfishness.

The empirical test shows that risk averse individual and temperate
individuals were purely altruistic. This result can be interpret as follows:
because temperate individuals prefer symmetric future payoffs rather than
asymmetric future payoffs, and in this experiment, symmetric payoffs leads
to smaller variance of payoffs.

Furthermore, amount of transfer to the other was positively significant.
Therefore, some of individuals who are purely altruistic individuals wanted
to transfer their reward to their R more. However, against my hypothesis,
reduction of variance in other's payoffs when DM switch his choice from
TYPE A to TYPE B does not explain pure altruistic choices. In contrast,
reductions of DM's variance are significant at 10 % level. This result suggests
pure altruistic individual could sacrifice his payoffs' variance to save their
unknown pairs. This result indirectly implies that altruistic individual can
accept his larger variance to save their unknown others.

Integrated results show that hypothesis H4, H6 and H7 are hold.

5. Conclusion

I investigated whether individuals can take risk for the sake of decreasing
other’s income risk and state dependent risk via experiment using set of
lotteries. I asked subjects to choose one set of lotteries between selfish
sets of lotteries and an altruistic sets of lotteries. This study verified

that risk averse and/or temperate individuals are purely altruistic but

7



prudent individuals are not altruistic. Although this result was robust, it is
difficult to make clear the reason why temperate individuals were altruistic
in this experimental settings. This motivates me to study the relationship

between higher order risk preference and altruism more.
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[Summary]

Expenses for higher education in Japan are characterized by the fact that
they are borne by households. This caused more people to go on to higher:.
education as economic growth progressed, allowing to provide human resources
capable to respond to technological innovation. By doing so, advancement of
structuralizing heavy ‘industri®s' and continuation of economic growth was
realized. One of the growth factor was the increase in the percentage of people
going on to higher education. -Educational endowment insurance thus came
about as a measure allowing to support further increase of the percentage of
people going on to higher education by having costs of such education be borne
by households through self-help.

This research report examines the factors contributing to the increase in
percentage of people receiving higher education under the environmental
change such.as transformation of rapid economic growth and industrial structure,
the penetration of technological innovation that enabled this rapid economic
growth, and increase in productivity due to such rapid growth, all of which were
behind the creation of educational endowment insurance. This will constitute a
preliminary study of why such a unique type of insurance as educational
endowment insurance was necessary, the conditions whereby it came.into being,
and its impact. The aim of this is to show how Japan’s experience can be a
potential circumstances for human resource formation in newly industrializing .
countries that are in various stages in terms of their industrial structure and
economic growth.,



