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CREDIBLE JUDICIARY AND WELFARE SYSTEMS*
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If the “haves” perceive that their charity will rebound to their advantage
indirectly, or prevent the economic environment from deteriorating, then they may
find it advantageous to act as if they were benevolent. Then, a certain type of
benevolence is a disguised pursuit of self-interest. This paper attempts to provide
a self-interest based explanation for seemingly altruistic behavior. In particular, it
develops a simple model of judiciary and welfare systems based upon
self-interest. It first explains the existence of the welfare systems without assum-
ing altruism, and the fact that crime is committed more often than not and that
actual punishment of the crime seems always less than the optimal punishment
level preventing the crime, assuming that crime is socially inefficient and can be
prevented.
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1. INTRODUCTION

Why are higher income people often against a cutback in poverty programs?
Why do many big business firms donate generously to various endowments for
the poor? We can readily provide several reasons. They do so to sustain a good
reputation and to reinforce their higher status. They may also do so out of
moral obligation or altruism. A further reason for their benevolence may come
from a fear that social unrest might arise if the economy gets worse.
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This paper attempts to provide a self-interest based explanation for their
seemingly altruistic behavior. If the “haves” perceive that their charity will
rebound to their advantage indirectly, or prevent the economic environment from
deteriorating, then they may find it advantageous to act as if they were
benevolent. Then, a certain type of benevolence is a disguised pursuit of
self-interest. (see, for example, Phelps (1975)). This paper attempts to develop a
simple model of judiciary and welfare systems based upon self-interest.

The idea runs as follows: there are two groups of people in the society, the
rich with big endowment and the poor with none. The poor have a temptation
and a single chance to commit a crime against the rich. The crime could be
either a property crime or violence. The rich set up a judiciary system under
which two major functions, apprehension and punishment of criminals, are
conducted. The punishment could be a fine or imprisonment. But it is costly for
the rich to implement such a system. Along with a punitive measure on crime,
the rich also establish the welfare system of giving a subsidy to the poor,
which is also costly. We model this situation as follows: in the first stage the
rich choose the amount of welfare transfer and the probability of apprehension
of criminals, and in the second stage the poor choose whether to commit a
crime or not, and what level if they do, and in the third stage punishment will
be given to the poor, if apprehended, according to the punishment policy chosen
by the rich. We assume the cost of apprehension depends on the apprehension
probability chosen by the rich. The optimal welfare transfer, apprehension
probability and punishment policy of the rich are also discussed, given the
criminal behavior of the poor.

The purpose of this model is (a) to explain the existence of the welfare
systems without assuming altruism, and (b) to explain the fact that crime is
committed more often than not and that actual punishment of the crime seems
always less than the optimal punishment level preventing the crime, assuming
that crime is socially inefficient and can be prevented. In the analysis of our
model, we focus on the equilibria which are sequentially rational, namely
subgame perfect equilibria. In this equilibrium actual punishment in the third
stage has to be optimal for the rich even after the poor has committed a crime.
Reinganum and Wilde (1986) has applied this notion of equilibrium to the tax
compliance problem and produced some interesting results.

On the other hand, following Gary Becker’s seminal work on the economics
of crime and punishment (1968) another widely adopted approach is a
principal-agent structure to examine the optimal judiciary system toward criminal
activity. (See, for instance, Brown and Reynolds (1973), Heineke (1975),
Polinsky and Shavell (1979)). If we use principal-agent approach in our problem,
in the first stage the rich not only choose welfare and probability of
apprehension but also have the ability to pre-announce and pre-commit to the
punishment policy regardless of its optimality when actual crime has been
committed. In this approach, it is optimal for the rich to set the welfare as 0,
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apprehension probability as low as possible and the punishment level very high
regardless of crime. This policy is optimal since punishment is so painful that
the poor do not want to commit a crime and the rich do not have to pay the
cost of punishment because no crime really occurs in equilibrium. However, this
type of analysis explains neither the existence of welfare system and criminal
activities nor the fact that criminal punishment is not harsh enough. Problem is
that the punishment policy in principal-agent framework is not optimal out of
equilibrium path, If crime is indeed committed, it is not credible to carry out
the punishment as preannounced.

The rest of the paper is as follows. In section II, we present our basic
model. In section III, the equilibria of our model and their properties are desc-
ribed, and one simple example is provided. We add some concluding remarks in
section V.

. THE BASIC MODEL

The society has two groups of people: the rich with endowment «y(>0) and
the poor with no endowment. For the simplicity of analysis, we assume that the
poor have a single opportunity to commit a crime, c(=0), in which 0 means
no crime and bigger ¢ means a severer crime. The rich maintain a judiciary
system of allocating resources to search and apprehend criminals and punishing
the apprehended criminals. The rich also establish a welfare system of
transferring welfare g(>0) to the poor. Our model consists of the following
three-stage game. In stage 1, the rich choose the probability, p(0<p<1) of
apprehension of criminals and the welfare transfer, g. In the second stage, the
poor decide the level of criminal activity, c, and in the final stage the rich
choose the level of punishment, F for each crime ¢ F is also scaled in
terms of a non-negative real number. So F=0 indicates no punishment.

The payoff functions are assigned as follows. The poor with welfare transfer
g who commit a crime ¢ get utility «(c, g) if not apprehended, and
d(F, g) if apprehended and the punishment is F. We make the following
assumptions on u(c, g) and d(F, g);

Assumption 1. (¢, >0, u;(c,g <0, and u;(c, g) <0.
d,(F, g <0, dy(F, g <0, and dy(F, g <0.

up <0 means that marginal utility of crime decreases as their wealth
increases. d, <0 means that the poor do not like the punishment, and dy, <0

means that marginal disutility of punishment increases as their wealth increases.
The poor maximize the following expected utility;

Uf(c;p, g, F)=pd(F, @ +(1—p ulc, 8-
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v(c, w) is the utility function for the rich when they suffer from crime ¢
and has wealth . Lete(p) measures the enforcement cost of having the
apprehension probability .

Assumption 2. v,(c, ») <0, v;(c, ) >0. e (0)=0 and for all p>0
e >0, €(p >0

The rich prefers less crime and more wealth, and the enforcement cost and
marginal enforcement cost increase as apprehension probability goes up. The rich,
who donate g to the poor, choose p as the probability for the apprehension of
criminals, and suffer crime c, get utility v(c, wy—g— e(p)).

R(F, ¢) is the net utility to the rich when the criminal is apprehended, and
punishment F against the crime ¢ is performed. R(F, ¢) represents the benefit
of punishment, including possibly the recovery of damages in case of property
crime, sense of retribution, etc, net of cost of carrying out punishment F
against c.

Assumption 3. For all ¢>0, R(0,c)=0 and R(F, ¢) is concave in F,
ie, Ry(F, ¢ <0. RAF,¢)>0, Ru(F, ¢)>0, and R,(F,0)<0.

Ry (F, ¢) <0 means that as F increases, the cost of implementing F
eventually dominates the gain from it. Hence, for all ¢>(, there exists an
optimal level of punishment. R,>( and R;,>( mean that the net benefit and

marginal net benefit of F increase as ¢ becomes severer. R((, c)=( means
that with F=(, the net benefit always equals zero. Finally, R,(F,0) <0

means that the rich get no net benefit by punishing the innocent. The rich are
assumed to maximize their expected utility,

UXp.g,Fic)=v(c, wy—g—e(p)+pR(F,0).
M. EQUILIBRIUM CHARACTERIZATION

We use a subgame perfect equilibrium as our solution concept. In our model,
a subgame perfect equilibrium takes the following form:

Definition (p*, g*, F*(-), ¢'(-, +)), where F*: R,—R, and
c" 0,11 x[0, ©) — R,, is a subgame perfect equilibrium if

i. For each ¢>0, F*(¢) maximizes R(F, o),
i1. Given the punishment policy F*(-), c¢*(p, g maximizes
Uf(c;p, g, F*) for each p and g,
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iii. Given the punishment policy F*(-) and the behavior of the poor
(-, ), (p*, g") maximizes UF(p, g, F*;c").

We can now discuss the properties of a subgame perfect equilibrium of our
model. From now on, a subgame perfect equilibrium is simply referred to as an
equilibrium. As usual, by backward induction, we solve the game from the last
stage.

3.1 The Punishment Policy

In the last stage, for each crime c¢>(, the equilibrium punishment F*(¢)
has to maximize R(F,c). By Assumption 3, F*(c) is completely characterized
by the first order condition;

Ri(F*(¢), 0 =0. 1
Proposition 1. R(F*(¢), c) >0 and F*(¢) is strictly increasing in c.
Proof; Since R(0,c)=0 and R(F*(0), ¢) = R(0,c), R(F*(c), ¢)=0.

dF’(c) _ _ Rn
dc R“ ’

By Assumption 3, R;; >0 and R < 0. Therefore, lF;d}_C)_ > 0.

By applying implicit function theorem to Equation (1),

Proposition 1 shows that in equilibrium, the severer the crime is, the harder
the punishment is. It seems to be a quite natural property of the credible
punishment scheme. Note that R(0,0)=0 and R|(F,0)<0, F"(0)=0.
Namely, when no crime is committed, zero punishment is the optimal one.

3.2 The Choice Problem of the Poor

Expecting correctly the punishment policy F*( -) in the stage 3, for each p»
and g, the poor choose the level of crime c*(p, g) to maximize

Uic; 0,8, F(0))=pd(F*(0), @ +(1—Dulc, ).

Assuming an interior maximum, c¢*(p, g) is implicitly determined by the first
order condition;

pd(F* (9, 9L +(1- P wi(c, §=0. @
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For comparative statics, we assume that the second order condition holds with
strict inequality,

4= Ddu( )2+Pd1 <0.

Proposition 2. ¢*(p, g) is strictly decreasing in both p and g.
Proof; By differentiating (2) with respect to p and g, respectively, we get

dF”. dF”

oc" _ Ddlz de +(1— 1) uy n act _ _ =g "™
g 4 ’ dp 4 )
. o ac’ ac”
By Assumption 1 and Proposition 1, Fra < ( and b < 0.

Proposition 2 shows that in equilibrium, the criminal activity decreases as the
apprehension probability or the welfare transfer increases. These are again quite

natural properties. With _a_'F;chCL > (), the severer crime invites the harder

punishment. As p increases, since the poor put the larger weight on d(-, )
which is decreasing in ¢ through F*(c), the poor have fewer incentives to
choose a higher ¢. In the similar way, as g increases, the marginal benefit
from crime decreases, therefore, the poor choose a lower c.

3.3 The Choice Problem of the Rich

Given their punishment policy F*(-) of the last stage and the behavior
¢'(+, +) of the poor, the rich choose (p*, g") in the first stage maximizing

US(p, g, F*i ") =v(c" (5, @), oy—g— e (D) +pR(F " (" (1, &), (b, ).
So, by assuming an interior maximum, the first order condition yields

Uy gp 1)28 +R+17R2 g; +ﬁR1 dch 80

vy gg — vt PR, 8 +p R, a’é: gz,

=0, and

=.

Since the last term of above two equations is zero by Equation (1), it holds
that
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ac’ act _
098 -0, ©
4! g; —vyt+ PR, g; =0. @

In determining » and g, the rich balance the positive and negative effects.
The first two terms in Equation (3) denote the positive effect of raising ».
First, as 1ncreases, ¢ decreases ( dc*/dp < 0). With o decreasing in ¢, U®
increases. v, a; ( > 0) measures this effect. Note that R is the net benefit
when the crime is caught. With R >0, as p increases, UR also increases. The
last two terms of Equation (3) indicate the negative effect of raising p. First,
as p increases, the enforcement cost increases, which reduces the wealth held
by the rich. Therefore, U® decreases. Second, with p increase, ¢ decreases.
Then, R decreases, thereby, U® decreases. These two effects have to be
balanced in determining p.

Similarly, the first term of Equation (4) denotes the positive effect of raising
g As g increases, c¢ decreases With o decreasing in ¢ U® increases.

as g increases, the wealth held

[ a
by the rich decreases proportlonally Hence, with ¢ increasing in o, UF
decreases. — vy( < 0) measures this effect. Finally, as g increases, ¢ decreases.

Then, R decreases, thereby, U® decreases.
Again, these two effects have to be balanced in determining optimal g.

Proposition 3. In equilibrium, " is strictly positive.

Proof, Suppose p'—o Then, since e’(0)=0, Equation (3) reduces to

v gg + R. Since v;5— ap >0 and R=0, v, gp Equation

(3) cannot hold as an equality. This is a contradiction.

For concreteness, we consider an example which shows that in equilibrium the
rich choose positive levels of welfare g and apprehension probability s, and the
poor choose to commit a crime unless p=1.

Let R(F,od)=c-VF ———g;. Maximizing R(F, ¢) with respect to F, the

equilibrium punishment policy is given by F*(¢)= c?. As is predicted in the
Proposition 1, the equilibrium punishment level is increasing in the severity of
crime.
Let u(c, g =c+g and d(F, g)=(1—F)g. With F*'(o)=¢,
U(c; p, g F(0)=p(1—cAg+(1—p)c+g). Maximizing

U(c; p, g, F'(c)) with respect to ¢ gives c'(p, @)= —(12—2)—;721. As is
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predicted in Proposition 2, c*(p, g) is decreasing in both p and g. Notice that
¢*> 0 unless p=1.

Finally, let e(p)=%p2 and v(c, w)=w—c. Then,

2
UR=w,—g— % - —IZL;;Q + —%— By solving Equations (3) and (4), we

get p*=1/2 and g"=1/2, respectively.

Notice that since c*(p", g')=1 in equilibrium, the poor commit a crime as
an optimizing behavior. And the equilibrium punishment, F*(c*)=1, is optimal
after crime has been committed.

IV. CONCLUDING REMARKS

In this paper we explained (a) why the welfare systems exist without assu-
ming altruism and (b) why crime is committed more often than not and why
actual punishment of the crime seems always less than the optimal punishment
preventing the crime, assuming that crime is inefficient and can be prevented. In
the analysis of our model, we focus on the equilibria which are sequentially
rational, namely subgame perfect equilibria. In this equilibrium actual punishment
in the third stage has the property that it is optimal for the rich even after the
poor have committed a crime.

Admittedly, the current analysis is based upon a very simple model. Adding
more institutional features seems to be a fruitful way for future research. In
particular, one referee suggested that giving the voting right to both the rich and
the poor is an interesting extension, thereby, the social institution such as the
judiciary system or welfare system is determined by the interaction between
classes with different preferences. That seems a fruitful way for future research
agenda.
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