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The Theory and Practice of Choice of Action

1. Introduction

We are faced with a choice of action every day and
our life is a series of choices of action. When
there are multiple courses of action, which course
of action do we choose among them? In this article,
drawing upon the insights of behavioral economics,
we shall examine the possibilities and limits of
the human choice of action. Also, based on this, we
shall discuss which course of action we should
choose.

2. Pascal’ s Vager

The first idea is that the human choice of action
is rational and a rational choice of action is to
choose an action maximizing the expected value.
Pascal’ s Wager is a harbinger of this idea. As to
in God,

in God? If God actually

whether you believe what becomes of the
case when you believe
you go to heaven and get an infinite gain

if God doesn’

exists,

+ oo, while, t exist, you waste your
time for pray but you have a finite loss —m On
the other hand, what becomes of the case when you
don’ t believe in God? If God actually exists, you
go to hell and get an infinite loss —oo, while, if
you spend your time efficiently
but you have a finite gain + n. Let p be the

Then the probability

God doesn’ t exist,
probability that God exists.
that God does not exist is 1 — p. Calculating the
expected value,

(i) The case when you believe in God: pX +oo+ (1—
D) X —m=+o0

(ii) The case when you don’ t believe in God: pX —
0o+ (1—p) X +n=—co

In conclusion, Pascal tells us to believe in God
because the expected value is infinite in the case
when you believe in God.

3. Theory of Expected Utility

Against the idea that maximizing the expected value
the following

is a rational choice of action,

counterexample was brought up. This is called St.

Peterburg Paradox.
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In this game, if a coin comes up heads on the nth
flip for the first time, you can win $2°. That is,
if a coin comes up heads on the first flip, you
can win $2. If a coin comes up heads on the second
flip, you can win $2°=4 and so on. How much would

you pay to participate in this game?

Calculating the expected value of this game,

1 LU SN
FX2+5 X P +mx P e =14 1414 =
This means that this game is worth joining no

matter how much money you pay, which is apparently
introduced the idea of
$100 is

appreciable for those who don’ t have any pocket

counterintuitive. Bernoulli

diminishing marginal utility. For example,

money, while it’ s not so for those who have $1,000

on their hands. Therefore, the utility function

would be a logarithmic function or an irrational
function where the utility increases slowly as the
amount of money is bigger. Also, the expected value
calculated based on this is called the expected

utility. Let the wutility function =logx .

Calculating the expected utility of the game above,

1><1 2+1><1 22+1><l 23 + = 2log2 =log4
3 og 72 og 73 0g = zlogz = log
That is, the expected utility is log4 so you don’ t

lose if you participate in the game for less than
$4, which fits into our intuition.

4. Prospect Theory

But this is mnot the end of the story. A
counterexample against the theory of expected
utility was presented. This is called Allais

Paradox. If you can get either Lottery ticket for

free, which one do you choose in each experiment?

Experiment 1

Lottery A: You have a 100% chance of winning $100.




Lottery B: You have a 10% chance of winning $500,
an 89% chance of winning $100, and a 1% chance of
winning nothing.

Experiment 2

Lottery C: You have an 11% chance of winning $100
and an 89% chance of winning nothing.

Lottery D: You have a 10% chance of winning $500

and a 90% chance of winning nothing.

As the result of the experiments, it was shown

that in Experiment 1 Lottery A 1is chosen over
Lottery B and in Experiment 2 Lottery D is chosen
over Lottery C. Comparing Lotteries A and B, it’ s
common for both of them that you have an 89% chance
of winning $100, so in substance, Lottery A gives
you a 11% chance of winning $100, while Lottery B
gives you a 10% chance of winning $500 and a 1%
chance of winning nothing. Comparing Lotteries C
and D, it’ s common for both of them that you have
an 89% chance of winning nothing, so in substance,
Lottery C gives you a 11% chance of winning $100,
while Lottery D gives you a 10% chance of winning
$500 and a 1% chance of winning nothing. In short,
although Lotteries A and B are substantially the
same as Lotteries C and D, it is contradictory that
you choose Lottery A over Lottery B in Experiment 1,
while you choose Lottery D over Lottery C in
the Axiom of

Experiment 2. This suggests that

Independence is false. According to the Axiom
assumed by the theory of expected utility, the
common part of choices doesn’ t affect the choice.
Also, let the utility function U =+/x and calculate
utility:

the expected % X v10000 = 11 <

%X\/m+$><\/5=22. Thus, the theory of
expected wutility cannot explain why we choose
Lottery A over Lottery B in Experiment 1.

Here comes the prospect theory. One feature of
the theory is a value function. Simply speaking, a
value function formulates the idea that comparing
the pleasure when you get $100 and the pain when
you lose $100, the pain when you lose $100 is
bigger and we choose a course of action by which
you can avert the loss rather than getting the gain.
Furthermore, the utility is not the face value of
the prize money but is measured based on as much

money as there is no substantial gain nor loss

(reference point). In experiment 1, you can win
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$100 with certainty so $100 is a reference point.
a $1 loss ($0 —$1=9$—1) feels
greater than a $4 gain ($5—$1=9%$4). So, Lottery A

In Lottery B,

would be preferred to Lottery B.
Another feature of the prospect theory is a

probability weighted function. This means that in

the case when the probability is low, it feels

higher than it is, while in the case when the

probability is high, it feels lower than it is.

That is, a 1% chance

which

in Lottery B of Experiment 1,
of winning nothing feels higher than it is,
would affect the choice of Lottery A over Lottery B.
5. Conclusion

We have seen what the human choice of action looks
like.

Under the presumption that a human is a

rational agent, first, a rational choice of action

is formulated as the maximization of the expected
value. In the theory of the expected utility, it is
reformulated as the maximization of the expected
utility. The prospect theory shows that under
uncertainty a human does not necessarily make a
rational choice of action. This is a great
achievement of behavioral economics and it talks a
lot about the human choice of action. But here we
have to be careful because the human choice of
action is not rational for a negative reason of
avoiding the costs. Considering which course of
action we should choose, there would be a situation
in which we don’ t choose a course of action
maximizing the expected utility.

Some time has passed since we heard of
corporate social responsibility. Contrary to Milton
claim that social

Friedman’ s corporate

responsibility is to increase its profits, it is
thought to be a corporate social responsibility to
bear the costs such as the environmental loads on
its own. If so, we could say that the human choice

of action is not necessarily rational for a

positive reason.

[Note] behavioral economics fFENFEFEY: maximize B
KAt 3 %  expected value M 7 fi
marginal utility BR 5% B
*t ¥ B ¥ irrational function % ¥ B %K
utility #I%hM  utility function %hFHBE%K
function ifERI% avert [E#Ed 5
S s probability weighted function F 2 N = BE %k

diminishing
logarithmic function
expected
value

reference point
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o g A 2| 48 60 (%) | 4B16H (+) ~ 4B 308 () | 5B 2A (A) | 5F128 (K 8R%
B 100 =B 3| 5A 4A (k) | 5A14A (£) ~ 5A22A (A) | 5A24A (X) | 6A 28 (K 9 A%
o }%505} 4| 6R 18 (k) | 6A11H () ~ 6A 268 (A) | 6A28A 0 | 7TA7TH(K) | 10A%
e 5| 68298 (%) | 7B 9A (£) ~ 7B 248 (B) | 7H26H (k) | 8B 48 (K 118%
1‘;3 }g,m} 6| 7H208 (%) | 8130 (+) ~ 8FA28A (A) | 8A30H (k) | 9A 8H (K 128%
7| 8A31H (k) | 9B 108 () ~ 9H 250 (A) | 9278 (%) | 10B 6 B (K) 1A%
8| 9H28H (k) |10 8H (£) ~ 108 23H (B) | 10B25H (k) | 11A 3H (K 2B%
9 | 118 2H (k) |[11B12R () ~ 118278 (B) | 11B298 (k) | 128 8 B (K) 2%
10| 11A 308 (%) [12R10B () ~ 1B 3B (X)) | 1B 58 (K) | 1A138 (&) 2RK
5| H®TH EERER 1 OHHERE 5 ERERETED RIUEER
1) 3B 9B (X) | 3B12A () ~ 48 3H(A) | 4B 58 ()| 4B 148 K 7R%
o . 1A 2| 58 4H(X) | 58148 (+) ~ 58228 (A) | 58 248 (%) | 6A 2B (K 9R%
BHE 100 SHS #° 68 1H(K) | 6B11A (1) ~ 7H 24A (A) B AEIBERII0B | 118%
;i %%50% 3| 7R20B (k) | 8B 138 (£) ~ 8H28H (A) | 8A 308 ()| 9B 8H (X 12A%
WEE 4| 9B 28H (k) |10B 8H (+) ~10H 23R (A) | 108 258 (k) | 11A 3H (K 2B%K
%ﬁ }§40ﬁ 5 11A30H (k) |12A10H () ~ 1A 3A () | 1A 5B (K)| 1R 138 (X 4R%K
6| 1B 4B (K |1A14B (£) ~ 1H228 (B) | 1B 248 (K)| 2B 2B (K 4R%
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I\ @@@ 1] 38 9B (K | 3128 (1) ~ 4R 38 (A) | 48 58 (k)| 4A 148 K 7R%
gg%géﬁégzi 2| 58 4B(K) | 5R14A (1) ~ 58228 (A) | 5B 248 (X)| 6B 2H (KX 9RB%
EE 3| 7B20H (k) | 8B13H (+) ~ 8HA28H (H) | 88 30A ()| 9B 8H (K 12R%
o H 4| 9B 28H (K |10 8A () ~10A23R (H) 108 258 (k)| 1A 8B () |  2A%
mr § 5405 5 | 11A 308 (%) [12A108 (+) ~ 1A 3B (X) | 1A 58 (K)| 1A 130 (%) 4AX
HAFEQER BEOA | 6| 15 4(K) |1B14B (1) ~ 1B228 (A) | 1A 24 ()| 2R 28 (K 4B%K
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