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TAX EVASION AND BRIBERY

SUNG TAI KiM*, JU HYUN PARK**

I. INTRODUCTION

One of the most important features of modern income tax systems is how the
government collects fixed tax revenues efficiently and equitably. The problem is
directly related to tax evasion. The presence of tax evasion entails a lower revenue
thus making some other taxpayers pay more taxes than they should. Tax auditing
scheme is inevitable to let taxpayers report their income truthfully. The question
is how to characterize a tax auditing scheme which leads truth-telling at least cost.

The question of tax evasion is first analyzed by Sandmo and Allingham (1972)
who wirte a seminal paper on income tax evasion. They analyze the individual
taxpayer’s decision on whether and to what extent to avoid taxes by deliberate
underreporting. S-A approach is related to the studies of economics of criminal
activity, as in the papers by Becker (1968). The model has three main ingredients
of a general tax evasion model: the tax rate(t), the penalty rate(p), and the pro-
bability of auditing(p) which are exogenously given. S-A examined the effects of
changes in three parameters on reported income.

The S-A model is classical in the sense that it has been developed and extended
in various ways by among others Sandmo (1971), Kolm (1973), Welss (1976), Cowell
(1985), and Pencavel (1979). Most of those papers are concerned about the com-
parative static results of changes in t, ¢, and p. Kolm points out some weak points
of the S-A model. Kolm emphasizes the role of the government tax revenue con-
straints, auditing cost, and policy maker’s imperfect knowledge on taxpayer’s utility
function. Welss shows some cases where cheating and random taxes are socially
useful. More cheating means having more risky asset, which implies wealth after
tax is more variable. Under certain conditions more variable wealth increases
welfare of taxpayer. Sandmo (1981) attempts to incorporate tax evasion into the
analysis of optimal income taxation. Cowell following Sandmo (1981) deals with
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other types of tax evasion such as the phenomenon of ‘working off the books’.
Cowell examines the effect of government instruments on the increments to par-
ticipate in legal and illegal work activities.

It is only recently that researchers analyze the tax evasion problem adopting
a game theoretic approach. While the previous literature represented by the S-A
model is mostly concerned about the comparative static analysis, a new approach
studies mechanism design problem. The question is how to design a tax auditing
scheme that is efficient, equitable, and incentive compatible. Geensberg (1984)
adopts a repeated game approach to study an optimal auditing scheme. Town-
send (1979) formulates a general model of auditing in the context of a two-agent
pure exchange economy. His remarkable contribution is represented by the Revela-
tion Principle, Based on Townsend, Reinganum and Wilde (1985) study income
tax compliance problem in a principal-agent framework. R-W ask what is the op-
timal tax form and level of taxation and what level of fines should be imposed
for non-compliance (or underreporting of income). R-W compare alternative
auditing policies, namely cut-off policy and random audit policy. Border and Sobel
(1987) characterize an optimal tax auditing scheme in general setting. Mookherjee
and Png (1989) find general conditions under which random audits are optimal.
They also examine the robustness of Townsend’s results in the presence of ran-
dom audits.

All of R-W, B-S, M-P, and Townsend postulate the tax evasion problem in
the context of the single principal and the single agent. The principal plays a role
of the government that tries to achieve the social goal such as social welfare max-
imization and a role of the tax collector that simply collects taxes. However, in
the real world the tax collector differs from the government in terms of their ob-
jectives. The tax collector does not care about social welfare but care about his
or her own well-being. The situation where the taxpayer wants to pay less taxes
and the tax collector wants more income leads to a criminal activity—bribery. As
long as the tax collector differs from the government there always exists the
possibility of bribery in the process of collecting taxes.

Even if in many countries, especially in less developed countries, bribery becomes
a serious economic and social problem, it has been completely ignored by the tax
evasion literature. Tax bribery resuits in efficiency losses and inequitable resource
allocation, since auditing is costly and bribery distorts tax burden of each tax-
payer. This paper examines the tax compliance problem in the presence of bribery
in the context of a sequential game. In the model there are the single principal
(the goverment) and the two agents (the tax collector and the taxpayer). We
characterize an optimal auditing scheme that controls both criminal activities—
tax evasion and bribery.

In section 2 we formulate the basic model where there is no bribery. We ex-
plain the assumptions regarding on the government (the tax collector), and the
taxpayer. A general characterization of an optimal auditing scheme is given in the
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context of a sequential game. In section 3 we extend the basic model to the model
with bribery. We characterize the optimal tax auditing scheme in the presence of
bribery. The Incentive Compatible equilibrium and the Bribery equilibrium are
compared. In section 4 we conclude the paper.

II. THE BASIC MODEL

There are two groups of taxpayers and the tax collector in the economy. The
first group is an honest group while the second one is a dishonest group. The tax-
payers in the honest group always report their true incomes. The taxapyers in the
dishonest group may underreport their true income. Both groups consist of iden-
tical persons so that we will consider only the representative taxpayer from each
group. The income of an honest group is publicly informed. Thus we will con-
sider only the dishonest group taxpayers. Hereafter the taxpayer means the
dishonest group taxpayers.

The model considers two person game. One is the taxpayer (TP) and the other
is the tax collector (TC). The taxpayer observes his or her income I between 0 and
I, which is uniformly distributed on that interval. After observing I, he may under-
report his income as I, i.e., I<I. I-I will be the amount of underreported income.
If I-1>0, the taxpayer commits a crime, namely tax evasion. The tax collector
observes I only if he audits the taxpayer, at a cost per audit ¢c>0.

If the taxpayer is not audited, his transfer to TC is tI, where t is the propor-
tional tax rate 0<t<1. If an audit is performed, TP pays ¢(I-I), where ¢ represnets
the fine rate. If I>1, there is no reward for overreporting. The auditing rule is
random audits.

The payoffs of TP and TC are as follows.

(TP): Income — tax — fine
(TC): tax + fine — auditing cost,

where tax = ti, fine = ¢(I-f), and auditing cost = ¢ only if an audit is perform-
ed. Thus the tax evasion and auditing game between TC and TP can be depicted
as the game tree as shown in Figure 1. The payoffs are shown at the final nodes
in the game tree, where the first rows represent the payoffs of TP and the second
rows represent the payoffs of TC.

Let r(I,T) denote expected income after tax to TP where I is true income and
I is reported income. Then

(1) r@,0)=1-p)d-tD) + p(I-tl - (-1))
where p denotes the probability of auditing. Given t, p, and ¢ TP chooses the

optimal reporting income I to maximize r(I, I).
The expected revenue to TC is



76 THE KOREAN ECONOMIC REVIEW Volume 6, Number 2, Winter 1990

NA: No Auditing [TP]

A: Auditing
NT: No Truth-telling

T: Truth-telling T NT
I-tI / 11

tl tI—-c¢

I-t1-2(1-1)
tl+e(I-1)-¢c

[Figure 1]

@) R(@,D = [{(1-p) tT+ptI+ped-D—cp} dG(D)

where G(I) denotes the distribution function of income.
The objective of the tax collector is to maximize the expected revenue, that is

Max R(I,D

LD,
subject to 0<t<1, 0<p<l, t<¢p<1, and

the TP’s optimal reporting rule.

The third constraint shows that the fine rate must be as high as the tax rate, but
is subject to the upper bound.!’ The tax authority wants to induce TP’s truthful-
telling with the least cost.

First, consider the optimal strategy of the taxpayer.”

Lemmal
Given t,p, and ¢, the taxpayer’s optimal strategy is

(3) () 1=0, if t>pep. (i) I=1, if t<pe.

If ¢ is too large, the taxpayer cannot pay the penalty. Therefore ¢ must be bounded above. Here
for analytic convenience we assume that the upper bound of ¢ is 1. However it does not affect our results.

2As R-W (1985) we assume that whenever the taxpayer is indifferent it takes action which is most
preferred by the tax collector.
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Using Lemmal, we rewrite the government tax revenue as

(1) R=pplu—cp, if t>pep,
(ii)) R=tlu—cp if t<peo.

Thus the government problem becomes

(i) Max R=pelu—cp subject to t>pe, and 0<t,p,p<1.
(ii) Max R=tlu—cp subject to t<pe, and 0<t,p,p<1.

Setting up the Lagrangian for the problem, we have the following Theorem as
a solution.

Theorem1
Under the assumptions we have postulated, the optimal auditing scheme is

t*=p*=¢p*=1, if lu>c,
p*=0 and, t* and ¢* are irrelevent if Iu<c,
p*=t*, @*=1 and 0<t*, p*<1 if Iu=c.

Theorem! characterizes the optimal tax auditing scheme in the absence of
bribery. We may notice that Theorem1 is another version of Reinganum and Wilde
(1985) in the context of a simple linear model. Since in random audits the auditing
probability does not depend on the TP’s reporting income, either P*=1 or P*=0
must be optimal. It is intuitively clear that when P* =0 the tax rate is irrelevent
because I =0 always. When P* =1, that is TP is always audited, I=1 and t*=1
maximizes expected revenue. The decision of whether to audit or not depends on
average income and the audit cost.

III. THE EXTENDED MODEL WITH BRIBERY

In this section we extend the basic model considering the existence of bribery.
From this point on the tax collector differs from the government. We may think
of the model as a three-person game.

There are three players in the tax auditing game-the government (G), the tax
collector (TC), and the taxpayer (TP). As before TP represents the representative
taxpayer from dishonest group.

Government

(A.1.) The objective of the government is to maximize tax revenue by setting
the parameter values of fiscal tools, the tax rate t, the fine rate for tax evasion
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@, the probability of auditing p, as well as the fine rate for attempting bribery d.

(A.2.) The salary rate of the TC, a, is fixed to be less than 1. Thus aR is the
total amount of salary for TC and (1-a)R is the net tax revenue for the govern-
ment, where R denotes the government total tax revenue.

At the initial stage of the game, the government announces t,,p, and d, tak-
ing into account the optimal responces of TC and TP to a specific set of fiscal tools.

Taxpayer

(A.3.) TP observes his realized income I and decides whetehr to report his true
income to TC, given a set of fiscal parameter values. In the case of truth-telling,
TP’s realized after tax income will be I-tI.

(A.4.) If TP underreports his income, that is I<I, then he will be audited with
the proability of p. If TP is not audited, his realized after tax income will be I-t1.

(A.S.) If an audit is performed, then TP pays fines ¢(I-I).

(A.6.) Being audited, TP may or may not offer bribe B to TC. If bribe is ac-
cepted by TC, the whole fines for tax evasion @(I-I) will be exempted. However,
if bribe is not accepted by TC, TP pays the extra fines for attempting bribery,
6B, in addition to fines for tax evasion.

The realized net income of TP is,

r(I,I) = I-ti—¢(-1)—dB if bribe is not accepted (NAC)
=I-ti-B if bribe is accepted (AQ).

Tax collector

(A.7.) TC audits TP’s reported income with the probability p which is predeter-
mined by the government.

(A.8.) If TC finds that TP has underreported his income, TC levies fines ¢p(I-
I) for underreported income. After that TC may be offered bribe B by TP. In
that event TC should determine whether to accept bribe or not.

Without bribe TC’s income will be a[tl + (I-T) — ¢]. If bribe is offered by TP,
then TC’s income will be

afti —c]+B if TC accepts bribe,
aftl + (I-T) — ¢ + 6B] if TC rejects bribe.

We can depict the process of tax collection in the presence of bribery as a game
tree shown in Figure 2.

In Figure 2 three rows at each final node represent the payoffs of TP, TC, and
the government. At each stage of the game decision maker is shown in the bracket
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at each node. At the first stage of the game the government [G] moves announc-
ing t, p, @, and d. Next the taxpayer [TP] decides reporting income 1. If T=1,
TP reports his true income, otherwise he underreports his realized income. It can
be shown that TP’s overreporting strategy is always weakly dominated by under-
reporting strategy. Upon being reported on TP’s income, TC simply audits reported
income with the probability p. The reason why TC is in the bracket at the third
stage rather than G is that TC just executes tax auditing for the government. At
the fourth stage of the game TP decides whether to bribe. At the final stage of
the game TC decides whether to accept bribe.

[G]
[TP]
T NT
NA A NA
| 3 | | Y [t
altl] aftl —c] a[tl]
(1 - a)[t] (I-a)tl-c] (1-a)fti-c] NB
(TC]
B : Bribe I-ti- -1
NB : No Bribe a[tl + - T)-¢]
AC : Accepting Bribe (1—-a)ti+o(-T)-¢c] NAC

NAC: Not Accepting Bribe

¢
[-t1—q[I-1]-6B I-ti-B

a[ti+ (1~T)+dB—¢] afti-c]+B

(A-a)ti+ @ ~D)+dB—c] (1 —a)[tl —¢]

[Figure 2]
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We can find a solution of the game by backward induction. First consider TC’s
decision rule.

TC'’s decision rule
TC accepts bribe B if and only if condition (AB) holds.

a[tl —c] + B2a[tl + (I~ T) + 6B ~¢]
or B(l-ad)zac(I-1) . (AB)

Condition (AB) means that TC accepts B iff TC’s income upon accepting B is
greater than TC’s income upon not accepting B.

TP’s second decision rule

Considering TC’s decision rule TP decides whether to bribe and the optimal
amount of bribe, B*, If TC chooses not to accept bribe, a sub-tree of the game
looks like Figure 3a. In this case TP always decides not to bribe, since his realized
income without offering bribe is greater than the other case, i.e.,

I—tI— (I -D)>I-tl— I ~1)-dB.

[TP]

[TP]

1-td-o(1-1) [-tl—d-1)

I—ti—q(I—1)—dB
[Figure 3a] [Figure 3b]

The case where TC chooses to accept bribe is shown in Figure 3b. In this event
TP chooses to offer bribe to TC if and only if condition (B) holds,

I-tI-B2I-tI— (I -1) or B<pI-1) (B)

Thus if condition (AB) and (B) hold, TP will bribe and TC will accept it. From
condition (AB) and (B), we obtain
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) 1—_‘1(5;CP(I—T)<B<cp(I—T).

o(I-1) and @(-D).

B* depends on the bargaining power of TP and TC. If TP has the full bargaining
power, B* will be the minimum ﬁ ¢(I-1), while B* = ¢(I-) in the opposite

AS shown in equation (5), B* can be any value between ] _a

case. Here we assume that TP has the full bargaining power since in most cases
TP is the first mover in the bribery game.®

Therefore B* = max [O,ﬁqo(l-f)]. (ABB)
- o
a = .
Furthermore B* = mfp(l—l) 1f1 d <1,

a
=0 f—l—_g—>1.

TP’s first decision rule
TP’s first decision is whether to report true realized income. Figure 4a shows
the game tree with bribe and Figure 4b shows one without bribe.

(TP}

>\> [rc]

NA A NA A
-1 It [ (TP] / \ / [TP]

I-t] I-tl I-tl

(TC]

I—tl -l -1
AC o(l-0)

[Figure 4a} [—ti—-B [Figure 4b)

°This assumption does not affect our results of this paper.
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(Case 1) <122 Figure 4a
a

In this case TP offers bribe and TC accepts it. The expected income of TP, when
TP’s reported income is I is

(6) p(I—tI—B)+ 1-p)I—tl).
Thus TP chooses I to maximize (6), that is

(7) Max p(I—tI—B)+ (1-p)(I—t)
i

subject to B=1 Q-1
— oa

TP’s decision rule will be I=1 if pe “d —120,
— oa

I=0 if pp—%_ —t<0.

1 - da

a
- a - ., . . ., .
TP’s truth-telling. This condition is more stronger than the other condition pgp=t

in the absence of bribery. It simply indicates that in the presence of bribery the
penalty for tax evasion must be more strict than in the absence of bribery.

Since <1, the expected fine rate must not be smaller than t to induce

(Case 2) 6>1=2: Figure 4b
a

In this case there will be no bribe at all. In the absence of bribery TP’s expected
income is

®) pl—tI- (1 -D)+(1-p)I—tD)
= (I1-pp)l+(pp —)l.

TP chooses I to maximize (8).
TP’s decision will be T=1 if pe>t,

i=0 if pp<t.

Condition ¢>1=¢ implies that if the fine rate for attempting bribery is high

[24
enough given fixed a, there will be no bribe. When there is no bribe, the condition
for truth-telling is equivalent to one in section 2.
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Thus we have the following Lemmas that characterize TP’s optimal reporting
rule and bribe decision rule, given t, p, ¢, and 4, a.

Lemma2: TP’s decision rule (truth-telling)

G) 1f 6<1 =% and po- "‘d —t>0, then =1, B*=0 (a)

a —oa

(i) If 6>1= and pe - 120, then i=1, B*=0. (b)

a

Once TP reports his true income, he does not offer bribe at all as shown in
(ii) in Lemma2. Also once the government sets, t, p, ¢, it had better the highest
d to induce TP’s truth-telling.

The following Lemma characterizes no truth-telling case.

Lemma3: TP’s decision rule (no truth-telling)

) 1f 6<% and po—2__ — <0,
a 1 -da
then =0 and B*=_% _(I-) ©
1-da
(i) If $>1 72 and pe —t<0, then 1=0 and B* =0. )
a

Government decision rule
The objective of the government is to maximize its expected revenue. There are
four cases (a), (b), (c), and (d). The expected revenue for four cases are as follows.

Case (a) and case (b): when I=1 and B* =0, the expected revenue is

©) R, D = f(1-a) [(1-p) tI + p(tI—c)] dG(I)
= (1-a) [tIu—pc],

where Iy:fl dG(I) is average income.

(10) Case (c): when 1=0 and B*=1 2__p(-T1),

— oa
R, D= -(1-a) pc
(11) Case (d): when [=0 and B*=0,
R{, T)=(1-a) p(elu—c)

The government chooses t, p, ¢, and d to maximize (9) through (11) subject
to each parameter constraints. Let us find a solution to each problem.
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Case (a): I=1, B*=0

>t

(12) Max (9) subject to 0<) =% and pe
t,0,¢,6 a —da

Notice that there are usual parameter restrictions, 0<t,p<I, t<¢<1, and 0<d< d.
Given a, the government had better set the highest d, since higher d induces more

TP’s truth-telling without any cost. Thus, ¢* =179 when 1 79«5 and 6*=7
a a

24. Next, ¢ must be the maximal value to allow for the second con-

when 1 =9

a
straint to be satisfied. Thus, ¢*=1.

If 6*=1 =@, then the problem becomes
a

Max (1-a) [tIu—pc] subject to p —t=0.
t,p

Setting up the Lagrangian for this problem, we solve
(13) Max L=(I-a) [tIu—pc]—A(t—p)

The solution to this problem is

(14-a) p*=t*=@*=1 and R*=(Iu—c)(1-a) if Iu>c,
(14-b) 0<p*=t*<1 and R*=0 if Iu=c,
(14-¢c) p*=0 and t*, ¢* are irrelevent, and R*=0 if Iu<c.

If 6*=d< 1- 4 then the problem becomes
a

(15) Max (1-a)(tlu — pc) subject to p k=t,

where = 0 o’g <1. The solution to this problem is
—oa
(16-a) p*=1, t*=k, and R*=(1-a) [klu—c] if kIu>c,
(16-b) 0<t*=P*k<1 and R*=0 if klu=c,
(16-c) p*=0 and t*, @* are irrelevent, and R*=0 if klu<c.

Case (b): I=1, B*=0

(17) Max (9) subject to 6> =% and p @ —t=0.
a
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1-a 4ose not

[o4

This problem is collapsed to problem (13), since the constraint ¢>

affect the decisions on t, p, and ¢.

In both cases (a) and (b), I=1 and B* =0 except when p*=0. R* is the max-
imal revenue that the government can raise given situation, then solutions (14)
and (16) are the equlibrium of the game. We call the equilibrium characterized
in (14-a) and (14-b) the Incentive-Compatible equilibrium and the one characterized
in (16-a) and (16-b) the Incentive-Compatible k equilibrium, and the one in (14-c)
and (16-c) the zero revenue equilibrium.

Theorem?2
(i) IC equilibrium:
Suppose 2 —%<d, then t*=p*, and @*=1. Furthermore,
a
p*= if Tu>c,
0<p*<l1 if Iu=c.

(i1} IC(k) equilibrium

Suppose ~—%>4, hen t*=kp* and ¢*=1, where k=1 "a, . Furthermore,
a —oa

p*= if klu>c,
0<p*<l1 if klu=c.

(iii) zero revenue equilibrium

Either when 1 ~2<J and Iu<c or when 1 =2>3 and klu<c, p* =0 and t* and *
a a

are irrelevent since I=B*=0.
Even in the presence of bribery, the government can induce TP’s truthful repor-
ting. Now consider the Bribery equilibrium.

Definition: Bribery equilibrium
Bribery equilibrium is an equilibrium in which B*>0, I<I.
B equilibrium can exist only in case (c).

Case (c): when B*=1 “d @(I-I) and =0, the government problem is
— oa

(18) Max -pc (1-a) subject to 6<1 79 p o "d —t<0
a — ou

Regardless of value of ¢ a solution to problem (18) is p* =0 and R* will be zero.
But, once p* =0, there will be no bribe chance, thus it is not a B equilibrium. Thus
we have the following Theorem.
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Theorem3
Under the assumptions (A.1.)-(A.8.), there does not exist Bribery equilibrium.
Theorem 3 implies that the government can deter bribery perfectly by setting
the appropriate parameter values of fiscal tools -t, ¢, p as well as the fine rate
for bribery d. This result comes from the fact that when conditions for the ex-
istence of Bribery equilibrium are satisfied, the government will set p=0, since
it has no benefit from auditing. Suppose an auditing is performed, then TP offers
bribe and TC accepts it. In this event both TP and TC can be benefited from bribery
while the government obtains nothing and only pays the auditing cost.

Case (d): when B*=0, [=0.

Clearly there does not exist a solution for this problem, since the constraint
is not binding. Only in the limiting case where p ¢ =t, there is a solution which
is equivalent to case (b) solution.

Now we examine the role of «, the salary rate of TC that is exogenously given.

If « is large enough so that s>l ;"’ is satisfied and Iu>c, then the government

sets d* =1;_“ to prevent bribery and we have IC equilibrium.

When « gets smaller so that the constraint d< is satisfied, and klu>c is
satisfied, then we have IC(k) equilibrium. Thus there exists a critical o** such that
if a>a**, then there exists IC equilibrium and if a<a**, then there exists IC(k)
equilibrium. Clearly a** solves the following equation d = l1—¢a

l-a
a

Suppose a becomes further smaller to make k smaller as well such that the con-
dition kiu=c is not satisfied, then we will have either zero revenue equilibrium.
There exists a critical a* such that if a<a*, then there exists zero revenue equilibrium
and if e*<a<a**, there exists IC(k) equilibrium. Clearly o* satisfies the follow-
ing equation klu=c or : a
Therefore we have the follo:/ing Theorem.

Iu=c.

Theorem 4

(1) If Iu=c, then there exist a** and a* (a*<a**) such that if a**<a, then there
exists 1C equilibrium, if a*<a<a**, then there exists IC(k) equilibrium, and if
a<a*, then there exists zero revenue equilibrium.

(2) If Iu<c, then regardless of o (in this case a**<a*) only zero revenue
equilibrium exists.

Theorem 4 implies that if the government can set a the government had better
set a to be greater than o* to induce TP’s truth-telling and to prevent bribery.
However when it comes to revenue raising the optimal « that is greater than a*
must be chosen. For this problem we have the following Theorem.

Theorem5
There exists a*** such that a**<a***<a** and for a*** the government raises
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the maximum net revenue.

TheoremS5 implies that the government must set a to be greater than a* to in-
duce TP’s thruth-telling. When o*<ea the total revenue, that is the sum of TC’s
salary and the government net revenue, is monotonically increasing in «. However,
for a***<a, the government revenue is decreasing in « since the portion of total
revenue that goes to TC becomes too large. In conclusion the government must
set a appropriately so that it is not too low and not too high. For too low a the
government cannot induce TP’s truth-telling and for too high o the government
simply loses its net revenue without affecting revenue raising scheme.

Also the government must set the highest fine rate for attempting bribery to
prevent bribery. Thus d* is either § or 1 =2,

IV. CONCLUDING REMARKS

In this paper we extended the basic model of tax evasion where the government
plays a role of the tax collector simuitaneously. In the extended model the tax col-
lector differs from the government and her objective is to maximize her income
which consists of salary that is proportional to the government tax revenue and
bribe income. The tax collector optimally decides whether to accept bribe from
the taxpayer. The taxpayer chooses reporting income and the amount of bribe when
his underreporting is audited.

In a three-person game which can be represented by a sequential game, there
can be two sorts of equilibrium. One is Incentive-Compatible equilibrium and the
other is Bribery equilibrium. In IC equilibrium the taxpayer reports his true in-
come and offers no bribe to the tax collector. In B equilibrium the taxpayer reports
zero income and offers the positive amount of bribe.

If a the salary rate of the tax collector is high enough, then we will have IC
equilibrium in which positive revenue is raised and P*=1 if average income ex-
ceeds the auditing cost, while p* =0 if average income is less than the auditing
cost. In IC equilibrium it must hold that t* = p*p*.

If a is smaller and bounds d*, the optimal fine rate for attempting bribery to
be 4, then IC(k) equilibrium exists. Positive revenue which is smaller than the
revenue from IC equilibrium is raised if klu exceeds the auditing cost, where k
is less than 1. Also kt*=p ¢ must hold in IC(k) equilibrium.

We show that Bribery equilibrium does not exist. It implies that the existence
of bribery in the real world simply indicates that the government control over
various fiscal tools to prevent bribery are not appropriate.

To prevent bribery it is recommended that the salary rate for the tax collector
must exceed a certain level, if the government can set its value. However the govern-
ment must set a to be not too high to raise the maximum government net revenue.
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APPENDIX

(Proof of Lemmal)
The problem of TP is to choose I to maximize (pe —t) I+ 1. Thus I=0, if t>pe,
and 1=1 if t<pe. (Q.E.D.)

(Proof of Theoreml)
First @* =1 is optimal since by setting up the highest ¢ the government can in-
duce TP to report true income. Once @* =1, the problem (i) and (ii) become

(i) Max R=plu—cp=p(Iu—c) s.t. t>p and 0<t,p<l1,
(ii) Max R=tlu—cp s.t. t<p and 0<t,p<1.

We consider only (ii) since (i) is unbounded problem. Given any 0<p<l, t=p
is optimal. Now the problem (ii") becomes Max R = p(Iu —¢). Thus p* =1 if [u>c.
If Iu<c, the p* =0 and t*, * are irrelevent since 1=0. Finally Iu=c, any p*=t*
between 0 and 1 is optimal. (Q.E.D.)
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(Proof of Lemmaz2)
In (case 1) if d<1=2 then B*——1

—t20, I=1 and B* =0 accordingly. Thus (i) holds.
In (case 2) if o>1 — @ then B*=0. Also if pe — t=0, then I=1. Thus (ii) holds.
a

(Q.E.D))

(Proof of Lemma3)
A similar proof may be given as Lemma 2. (Q.E.D.)

(Proof of Theorem2)
(i) When s<l=acy g*=1—@ [ (13) for any 0<p<1, the constraint p — t>0
a a

implies t* =p* is optimal since revenue is increasing in t. Now the government
problem becomes to maximize (1-a) t (Iu—¢)=(1-a) p (Iu—c). Thus if Iu>c, then
p* =1 is optimal so that p* =t*=¢* =1 and R* = (1-a) p (Iu-c). If Iu<c, then p*=0
is optimal. Once p* =0, t* and ¢* are irrelevent since I=0 always. In this case
R*=0. If Iu=c, then any t* and p* between 0 and | are optimal and R*=0.
When 1= %<4 the problem (17) is collapsed to problem (13) and we have the

a
same solution.
(i) If 6* = o<l @, then the government problem is (15). The constraint pk>t
a

implies that given any 0<p<1, t = pk is optimal. Now the problem becomes to max-
imize (1-a) p (kIu—c). Thus if kI >c¢, then p* =1, t* =k, and R* = (I-a) (kIu—c).
If kIu<c, then p* =0 and R* =0. Finally if klIu=c, then any t* =kp* between 0
and 1 are optimal and R*=0. (Q.E.D.)

(Proof of Theorem3)
The proof of Theorem3 is already given in the main context.

(Proof of Theorem4)
The proof of Theoremd4 is already given in the main context.

(Proof of TheoremS5)
The government net revenue function NR(a) is as follows,

NR(a)=0 for a<a*
NR(a)=(l-a) (kIg—c) for e*<a<a**
NR(a)=(1-a) (Iu—c) for a**<a.

First NR is continuous in a. Second for a**<a, NR is monotonically decreasing
in a. As shown in Figure 5. NR(a*)=0 and NR(a**)>0. By the Mean Value
Theorem, there exists a*** such that NR(a***)2NR(a**). (Q.E.D.)
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[Figure 5]



