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We extend the gam e-theoretic m odel o f Graetz, R einganum  and  W ilde (1986) to  allow  for 
corruption in tax adm inistration. In  the presence o f co rrup tion  aud it rates are generally higher 
than in its absence. In  fact, in  the presence of corruption  it is possible to  sustain equ ilib ria  in 
which all returns are audited. M oreover, when some aud ito rs accept bribes it is possible for 
increases in the fine rate o r the tax  rate  to  reduce expected governm ent revenue.

1. Introduction

In recent years a large literature on corruption has developed, building 
initially on Becker (1968) and, later, Rose-Ackerman (1978). While specific 
models are relatively idiosyncratic, the literature has grown along two 
essentially independent lines. One line emphasizes the efficiency aspects of 
corruption, especially in underdeveloped countries [K rueger (1974), Bhagwati 
(1982), Beck and M aher (1986)]. The other line analyzes the consequences of 
various corruption deterrence schemes [Lui (1986), C adot (1987)].

At the same time a large literature on tax evasion has developed, again 
building on Becker (1968), via Allingham and Sandm o (1972) and Srinivasan 
(1973). This literature now includes a num ber of principal-agent models 
[Reinganum and Wilde (1985), Border and Sobel (1987), Mookherjee and 
P’ng (1989), Melamud and Mookherjee (1989), Chander and Wilde (1992)] 
and game-theoretic models [Graetz, Reinganum and Wilde (1986), 
Reinganum and Wilde (1986), Beck and Jung (1989), Beck, Davis and Jung
(1989)].
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The integration of these two literatures, i.e. the development of models of 
tax evasion tha t incorpora te  the possibility of corruption in tax adminis
tration, is an obvious and  im portan t research goal. Indeed, a small literature 
exists, initiated by V irm ani (1987) and C hu (1990). Chu cites a survey 
undertaken by the city governm ent of Taipei in 1981 in which 94 percent of 
the taxpayers polled reported  being ‘led to ’ paying bribes to corrupt tax 
administrators. In  his own survey, C hu found that 46 of 54 C P A s 
interviewed adm itted paying bribes to  tax adm inistrators (6 more refused to 
answer). Acharya and  associates (1986) report tha t in India approximately 50 
percent of legally reportab le  income goes un taxed, while a confidential survey 
by the Policy G roup  (1985) concluded tha t approximately three-quarters of 
all Indian tax auditors accept bribes [cited by Goswami, Sanyal and Gang
(1990)].

In  this paper we extend the gam e-theoretic model of Graetz, Reinganum 
and  Wilde (1986) to  allow  for corruption  in tax administration.1 When 
some taxpayers are willing to  pay bribes a n d  some auditors are willing to 
accept bribes, the tax agency is m ore likely to  forgo auditing altogether than 
when no taxpayers offer bribes o r no aud ito rs accept bribes. On the other 
hand, given tha t som e auditing takes place, the possibility of corruption 
generally leads to  a  higher audit ra te  than  w hen it is absent. In fact, in the 
presence of corruption it is possible to  sustain equilibria in which all returns 
are audited. M oreover, when some auditors accept bribes it is possible for 
increases in the fine ra te  o r the tax rate to  reduce expected government 
revenue.

The paper is organized as follows. Section 2 briefly reviews the Graetz, 
Reinganum and W ilde m odel, and section 3 introduces corruption into that 
model. Section 4 defines equilibria for the model with corruption and 
establishes existence. Section 5 provides com parative statics results and 
section 6 a brief conclusion.

2. The G -R -W  model

In  the model specified by Graetz, Reinganum  and Wilde (1986), hereafter 
referred to as G -R -W , there are two possible income levels, 1L and 1H, where 
0 < / L< / H. Income is random  and independently distributed across tax
payers; the probability th a t a given taxpayer has high income is q and the 
probability that he or she has low income is 1 — q. Taxpayers are restricted 
to  reporting only I L o r I H. Thus, taxpayers w ith true income / L will always 
report / L; taxpayers w ith  true income I H m ay have an incentive to report

‘F o r  a  recent p rincipal-agen t m odel of co rru p tio n  in  ta x  adm inistration  see Kim and Park 
(1990). Besley and M cL aren (1990) a n d  M ookherjee a n d  P ’n g  (1991) analyze the role of wage 
incentives in nonstrategic m odels o f co rrup tion  in ta x  adm inistration  and environmental 
pro tection , respectively.



IL.2 The taxes associated w ith low and  high income are TL and 7^, 
respectively, where 0 <  Tl < Th . T he fine for underreporting  is F, where F > 0 .3

If a taxpayer reports low incom e, the tax agency m ay wish to conduct an 
audit. An audit costs c, where TH— Tl + F > c >0.* Audits are perfect in the 
sense that a taxpayer with true incom e I H w ho reports / L is discovered to 
have true income / H with certa in ty  if audited.

Let a be the probability th a t a taxpayer with high income reports low 
income, and let be the p robab ility  th a t a low incom e report is audited. 
Assume all agents are risk neu tra l, taxpayers maximize expected income, 
and the tax agency m aximizes expected revenue net of audit costs. If 
c>q(TH~ T L + F), then the un ique  N ash  equilibrium  is «* =  1, /P  =  0. If 
c^q{TH~ T L + F), then the un ique N ash  equilibrium  is

z* = ( l - q ) c /q ( T H- T L + F - c ) ,

P* = {TH-  Tl )/( Th - T l + F).

3. The G -R -W  model with corruption

Suppose that auditors can suppress the results o f aud its  and  thus shield 
taxpayers who incorrectly rep o rt / L instead of / H from  b o th  the additional 
tax due, TH — TL, and the fine for underreporting , F. B ut suppose further that 
if the auditor shields an evader, there  is some chance th a t  the auditor and 
evader will be caught, in w hich case bo th  suffer additional costs. A 
substantially enriched version o f  the  G -R -W  m odel results, in which some 
auditors take bribes and som e d o  not, while som e taxpayers offer bribes and 
others do not. To specify this enriched model, we in troduce  the following 
additional notation:

f =the share of additional tax  plus penalty (TH — TL + F) th a t  goes to  the 
auditor as a bribe;

KA=the (private) cost to a  tax a u d i to r  if caught tak ing  a bribe;
KT=the (private) cost to an  evader if caught paying a bribe; 
p =the probability tha t the a u d ito r  and  evader are caugh t exchanging a 

bribe.

2G R W (]986) assum e th a t som e p ro p o r t io n  o f  taxpayers, p, a lw ays rep o rt honestly, the 
‘habitual compliers’. In this p ap e r w e ig n o re  th is  g ro u p  an d  assum e th a t  all taxpayers ac t 
strategically when it is in their in terest to  d o  so.

3This specification can  easily be m od ified  to  a llow  p ro p o rtio n a l tax es an d  fines; see G -R -W  
(1986) and section 5 below. 4

*lf c^T M-  Tl + F, then  it never p ay s th e  ta x  agency to  aud it a  low  incom e report, even if it 
were known ex an te  to  com e from  a  ta x p a y e r  w ith  high  incom e. T h u s  th e  assum ption that 
T„-Tl+ F > c is needed to  allow  for th e  p o ss ib ility  o f  som e au d itin g  in  equilibrium .



W e refer to K A an d  K T as ‘bribery penalty costs’ and to p as the ‘bribery 
detection probability’.

We also introduce the  following additional assumptions.

Assumption 1. K T is independent of the am oun t of tax evaded or the level 
o f the bribe. It is d is tribu ted  across taxpayers according to c.d.f. GT( ) with 
associated density function gT( ).5

Assumption 2. K A is independent of the to ta l am ount of tax evasion known 
to  the auditor o r the  to ta l level of bribes accepted by the auditor. Rather, it 
is incurred once for each  tim e th a t the au d ito r is discovered to have shielded 
an  evader. It is d is tribu ted  across aud ito rs  according to c.d.f. GA( ) with 
associated density function  gA( ■).

Assumption 3. y is exogenous.6

Assumption 4. p is independent of the to ta l am ount of tax evasion known 
to  the auditor or the to ta l of bribes accepted. Rather, it is a risk to which the 
evader and auditor a re  exposed each time the auditor shields an evader. It is 
the same for all au d ito rs .7

Assumption 5. A uditors are risk neutral and  maximize expected income.

These assum ptions im ply tha t bribery is an  all-or-nothing decision in this 
m odel -  when an a u d ito r  discovers an  evader, the auditor reports either all 
evasion or none. In  the  la tter case the a u d ito r  gains y(TH—TL+F) if he or 
she is not discovered shielding the evader o r loses K A if he or she is

5Bribery penalty  costs fo r tax p ay ers  m ay consist o f  social stigm a as well as loss of income. 
T he in troduc tion  o f stigm a co s ts  in to  m odels o f  tax  evasion  seemingly is due to  Benjamini and 
M aita l (1985). The idea is fu rth e r  developed by G o rd o n  (1989). T axpayers caught evading taxes 
b u t n o t paying bribes m ay  a lso  suffer such costs, b u t they  generally  are lower than for taxpayers 
caught evading taxes an d  p ay in g  bribes since in m an y  countries tax evasion is a socially 
accepted phenom enon  b u t  b ribe-pay ing  is n o t. F u rth e rm o re , crim inal penalties are generally 
m ore  likely to be im posed  fo r b ribe-pay ing  th an  fo r tax  evasion. In  any event, the basic 
qualita tive  features o f  th e  m o d e l rem ain  in tac t even if all taxpayers are willing to pay bribes, i.e. 
even if Gx(0) =  1 (see section  5).

6F o r m odels in  which y  is de te rm in ed  b y  a  b a rg a in in g  process see Virmani (1987), Besley and 
M cL aren  (1990), an d  G o sw an i, Sanyal an d  G a n g  (1990). T h e  la tte r  cite a  study by the Policy 
G ro u p  (1985) in w hich it is es tim a te d  th a t y is ap p ro x im ate ly  20 percent in India.

7T he bribery  detection p ro b a b ility  is a lso  in d ep en d en t across taxpayers in the sense that if an 
au d ito r  is discovered to  h av e  accep ted  a  b ribe  from  o n e  taxpayer, this has no effect on the 
likelihood that he o r she will be  d iscovered  to  hav e  received a  bribe from another taxpayer. 
Since n o t all taxpayers necessarily  a re  w illing to  p ay  b ribes in  o u r  m odel, while it is more likely, 
it is n o t au tom atic  th a t an  a u d ito r  w ho accep ts a  b rib e  from  one taxpayer will receive a bribe 
from  an o th er taxpayer. W e therefore m ak e  th e  analy tica lly  convenient assumption that bribery 
detection  probabilities a re  in d ep en d en t across taxpayers.



discovered shielding the evader. Thus, an auditor w ith bribery penalty cost 
Ka will accept a bribe if and only  if

7(Tli- T L + F ) ( \ - p ) > p K A;e (1)

i.e. the auditor will accept a bribe if and  only if K A <K%, where

K% = y A ( l - p ) l p  (2)

and

A = Th - T l + F. (3)

Assumption 6. Taxpayers are risk neutral. They minimize expected tax- 
related costs, and are indifferent w hether these costs are taxes, bribes, fines, 
or bribery penalty costs.9

Suppose a taxpayer with b ribery  penalty cost K T observes high income but 
reports low income. If the taxpayer is audited by an  aud ito r with bribery 
penalty cost K A such that K A <K% -  th a t is, by an  aud ito r who accepts 
bribes -  but does not offer a bribe, then the taxpayer suffers total costs of 
Th + F. If the taxpayer does offer a bribe, he o r she suffers expected costs of 
Tl +(1 - p ) y A  + p(A + K  v). T hus the  taxpayer offers a bribe if and  only if

7h +  F > Tl +  ( l -  p)yA + p ( A  +  K T);10 (4)

i.e. the taxpayer offers a bribe if a n d  only if K T < K $,  where

KS  = ( l - y ) A ( l - p ) / p .  (5)

Taxpayers’ payoff functions differ depending on w hether they are willing to  
offer bribes; on whether K  , < K%. This m otivates the following definition.

Definition I. A taxpayer is an  honest evader if K T ^ K *  and a dishonest 
evader if K T <K*.

Let aH be the probability  th a t an  honest evader with high income reports 
low income and let aD( K T) be the  p robability  tha t a  dishonest evader with 
bribery penalty cost K T and high incom e reports low income. Let ft be the 
probability that a low income re p o rt is audited. Since the tax agency cannot

8We resolve indifference in favor o f  n o t tak in g  a  bribe.
’Given risk neutrality, m inim izing  expected  tax -re la ted  costs is equ ivalen t to m axim izing 

expected utility which, in this case, reduces to  m axim izing  expected incom e.
10We resolve indifference in favor o f  n o t  offering a  bribe.



distinguish ex an te  between taxpayers except with respect to their self- 
reported  income, P is the same for all taxpayers. Finally, let CH(aH,/iJ be the 
cost function for an  honest evader with high income and CD[aD(KT),/J;KT] 
be the cost function for a dishonest evader with bribery penalty cost KT and 

high income. Then

and

CH(aH, p) =  «» [£( Th + F) +  (1 -  P) TL] +  (1 -  aH) T„

=  a H[ ) ? z l - ( r H - r L)] +  TH

CD[a D(K T), P; K t ] =  an(K T)[p{G%lTL +  (1 -  p)yA +p(A  +  K T)

(6)

+  ( l -G X )(T H +  F ) } + ( l - ^ r L] +  [ l - a D(KT)]TH

(?)

= ud( K t) [ P A - ( T h - T l )-]

+ TH- z D(K T)pG X lA ( l  - p ) ( l  - 7 ) - p K T], (8)

where G% = GA(K%).

Definition 2. A best response fo r  an honest evader, noted by </>”(/?), is a value 
of aH th a t minimizes C H(aH, /i). A best response fo r  a dishonest evader, 
denoted  by <£D(/?, K T), is a  value of a D(K T) th a t  minimizes CD[aD(KT), jS; XT].

The following p roposition  results im m ediately from  the linearity of CH in 
aH and CD in aD(K T).

Proposition 1. The best response fo r  honest evaders is

0, i f  p A > T H- T L, 

€ [ 0 ,1 ] ,  i f  pA = TH- T L,

1, i f  p A < T H- T L.

The best response fo r  a dishonest evader is 

' <t>°(P;KT) = <

0, i f  p A > T H- T h +  p G % [ A ( l - p ) ( l - y ) - p K T], 

e [0 ,1 ] , i f  PA =  TH- T L + pG%lA( 1 - p ) ( l - y ) - p K Tl

1, i f  P A < T H- T L + p G t l A ( l - p ) ( l - y ) - p K Tl



<pHe [0,1] <j>H=0 
9°=1  <pD e  [0,1]

Fig. 1. T h e  best resp o n se  functions <£"(/?) an d  <l>D( p ,K T).

In the analysis tha t follows, it is useful to  specify those  audit probabilities 
that make honest evaders an d  d ishonest evaders indifferent between repo rt
ing low income and high incom e when they observe high income. Thus, 
using Proposition 1 and obv ious no ta tion , we define

Ph = (Th - T l )/A (9)

and

pD(K T) = (TH- T L) / { A - G X l A ( l - p ) ( l - y ) - p K r l} .  (10)

The relationship between /?H, p D( K T), and  K T is also im mediate.

Proposition 2. fP ( K r ) > /?» f o r  all K T <  K%; (lD( K f)  =  p H; and d p n(K T)/dK T <  0.

Proposition 2 implies tha t <̂>D0S; K x) ^  for all /? e  [0 ,1 ]  and K T < K%. 
In other words, dishonest evaders are m ore likely th an  honest evaders to  
report low income when they observe high income. Fig. 1 illustrates the best 
response functions <f>H(ff) an d  K T) for a  single value o f  K r  such tha t 
Kt <K*.

We assume tha t the audit ra te  is determ ined a t an  adm inistrative level 
above the individual aud ito r, b u t  we distinguish betw een two types o f tax 
agencies, naive and sophisticated. W e denote the  au d it rates of the two types 
of tax agencies by /?N and  /?s, respectively.



Definition 3. A naive tax  agency presum es tha t all auditors are honest. A 
sophisticated tax agency  recognizes the presence of corruption.

Assumption 7. Tax agencies are risk neutral. They maximize expected 
revenue net of aud it costs, ignoring bribery penalty costs but not under
reporting  penalties.11

Since naive tax agencies ignore the possibility of bribery, Assumption 7 
implies tha t they m axim ize

* > » ,  n = r c / A  th + f ) + ( i -  //n) 7l —c-]+ ( i -  n  tl

=  f t N/ i - c ) + r L, (ii)

w here is the p robab ility  th a t a low incom e report comes from a taxpayer 
w ith high income, in this case presum ing tha t no bribes are offered or 
accepted. In o ther w ords, following Bayes’ Law:

p." =  <xHq/(aHq + l - q ) .  (12)

Sophisticated tax agencies face a m ore complex problem since each 
dishonest evader can follow his or her own strategy with respect to reporting 
low versus high incom e w hen high incom e is observed (depending on the 
d ishonest evader’s b ribery  penalty  cost). Let a.D(K T) be an arbitrary set of 
such strategies for d ishonest evaders; tha t is, let a D(K T) be the probability 
th a t a  dishonest evader w ith  bribery penalty  cost K r  reports low income 
w hen high income is observed.

H onest evaders never offer bribes an d  thus can, w ithout loss of generality, 
be treated symmetrically w ith  respect to  the decision to report low income 
when high income is observed. Let aH be an  arb itrary  such strategy for 
honest evaders; tha t is, let a11 be the probab ility  tha t an honest evader 
reports low income w hen high incom e is observed. Then sophisticated tax 
agencies maximize

rcs(aH, aD, Ps) =  0 s {/iSDIG%(TL + PA) + ( 1 -  G%)(TH +  F)]

+ MSH(TH + F ) + ( l - p . SD- fi SH)TL- c } + ( l - l ] s)TL 

=  Ps [/xSDd (1 -  G% +  pG%) +  }iSHA -  c] +  Tl , (13)

11 V.'e assum e th a t tax agencies igno re  b ribery  p enalty  costs w hen they set audit rates since 
these costs m ay consist to  a  su b s ta n tia l degree o f e lem ents th a t  a re  n o t transfers to tax agencies. 
See foo tno te  5 for add itional co m m en ts on  b ribery  pen a lty  costs.



where /iSD and pSH are the respective probabilities th a t a low income report 
comes from a dishonest evader with high income and an honest evader with 
high income.12 In other w ords, again  following Bayes’ Law:

k\  i r  r t
!iSD = q J aD(K x)gx(K T)d K T q J aD(K T)gT(K T) d K T +  <?(l-G ?)aH+ l - < z

0
(14)

r  *t
q J x D( K T)gT(K T) d K T + q ( l - G $ o i H + l - q (15)

* \  13where G* =  GT(K*)

Definition 4. A best response fo r  a naive tax agency, denoted by i^N(aH), is a 
value of flN that maximizes 7iN(aH, J?N). A best response fo r  a sophisticated tax  
agency, denoted by i//s(aH, aD), is a value of [Is th a t maximizes rcs(aH, aD, j3s).

The linearity of i//N in aH an d  tps in /jSD and  /iSH yields the next proposition.

Proposition 3. The best response fo r  a naive tax agency is

0, i f  a H <  (1 — q)c/q(A — c), 

e [ 0 , l ] ,  i f  <xH = ( l - q ) c / q ( A - c ) ,

1, i f  a H> ( l  - q ) c / q ( A - c ) .

The best response fo r  a sophisticated tax  agency is

^ N(a«) =  J

iAs(aH,a D'

0, i f  ^  A ( l -G % + p G X )  + nm A - c < 0 ,  

e [ 0 , l ] ,  i f  fiSDA ( l - G %  + pG%) + nSHA ~ c  = 0,

1, i f  n SDA ( l - G %  + pG%) +  nSHA - c > 0 ,

where /iSD and /zSH are given in (14) and (15).

If we substitute from (14) a n d  (15) for n SD and  n SH in  the definition o f *]/s 
given in Proposition 3, the co nd ition  for indifference between auditing and  

not auditing becomes

12Where convenient no tationally , w e su p p ress th e  dependence o f  a D o n  K T.
13We assume th a t m onito ring  o f  a u d ito rs  is costless, o r  a t least th a t  th e  costs o f m onito ring

auditors are no t sensitive to  aH, a D(K T), o r  /8.



q [ A ( l - G %  +  p G % )-c ]  j  a D(K T)|rT(K T) d K T

+ aHq(l — G f ) ( A - c )  = c ( l - q ) .  (16)

4. Equilibrium in the G - R -W  m odel with corruption

W e have defined tw o types of tax agencies, naive and sophisticated. We 
now define separate equilib ria  for each.

Definition 5. A naive equilibrium is a pair (aH,/P 1) such that aH = 4>H(jFl) and 
^N =  i/̂ N(aH). A sophisticated equilibrium is a triple (a11, a.D(K T),fP) such that 
&H = aD(K x) =  4>D( ^ ; K T), and  ^  =  ^ s(aH,a D).

The existence of a un ique naive equilibrium  follows exactly as in G-R-W.

Proposition 4. There exists a unique naive equilibrium. It is one o f two types.
(a) I f  c> q A , then a H=  1 and ^ = 0 .  The associated value o f  aD is 1.
(b) I f  c ^ q A ,  then aH =  ( l  — q)c/q(A — c) and ftN = (TH — TL)/A = /fH. The 

associated value o f  aD is 1.

In  the first type o f naive equilibrium, which obtains when audit costs are 
high, there is no auditing  and both  honest evaders and dishonest evaders 
always report low income. In  the second type of naive equilibrium, which 
obtains when audit costs are low, auditing is random  as is the decision by 
honest evaders to rep o rt low incom e when they observe high income. In this 
equilibrium  dishonest evaders always report low income.

Two types of sophisticated equilibria, analogous to the two types of naive 
equilibria, also exist. B ut a th ird  and  fourth type of sophisticated equilibrium 
in which j§s >j3H can also exist. These equilibria have the property that some 
dishonest evaders always rep o rt low incom e when high income is observed 
while o ther dishonest evaders always report high income when high income 
is observed. In fact, only one type of dishonest evader is indifferent. We 
denote the bribery penalty  cost of this type by H{fP). Using <̂ D(/?; K T) from 
Proposition  1:

H ($s) = K l - [ $ sA - ( T H- T L) y $ spG%. (17)

Proposition 5. There exists a unique sophisticated equilibrium. I t  is one of 
fo u r  types.

(a) I f  c > q A [ l  —G$G%(1 — p)], then a H=  1 = a D(K T) far  all K T<K% and 
0s =  0.



(b) I f  q A [ l - G $ G % ( l - p ) ^ c ^ q G $ A ( \ - G %  + p G % )/( l -q  + qG$), then

i" = [ c ( l - 4  +  4 G ? ) - 4 G | z l ( l - G £  +  p G £ ) ] / q ( l - G * ) ( ^ - c ) , a D(KT) =  l  M  all
KT< K l  and F  = (Th - T l)/A.

(c) I f  q G Z A ( l -G X  + p G X ) / ( l - q  + q G f l> c > q G f lK f - ( F /p G X ] i } A ( l - G X  +  
pGX)/{l-q + q G t lK * - ( F /p G X n } ,  then dH =  0.

0, i f  K t >H(@s), 

aD(KT) =  <j e [ 0 , l ] ,  i f  K j  = H ( p ) ,

1, i f  K T < H ( h ,

and f? solves GJ[H(fis)'] = c(l  — q)/q\_A(\ — G% + pG % )-c] .
(d) I f  q G t t K l - ( F / p G X n A ( l - G %  + p G X ) / { l - q  + q G K K $ - ( F / PG X m ^ c ,  

then aH = 0,

0, i f  K r > K *  — (F/pGX), 

aD(KT) =  J  e [0 ,1 ], i f  K t = K *  — (F/pGX),

1, i f  K t < K * —(F/pGX),

and fP  =  1.

Proof, (a) It is clear from  fig. 1 th a t if ^  =  0, then aH =  1 =  aD( £ T). In  this 
case nSD = qG$ and nSH = q(l  - G ? ) .  T hus /5s =  0 requires (from Proposition 3) 
that

q G l A ( l - G X  + pGX) + q ( l - G $ ) A - c < 0 ,

which reduces to c > q A [ \  - G ^ G J ( 1  -/> )]. W ith /5s = 0 ,  P roposition  1 implies 
immediately that aH=  1 = a P (K T).

(b) Consider ^S =  /?H. Fig. 1 then  indicates tha t a He [ 0 , 1] and aD(JCT) =  l 
for all K t <K% are the only possible values for aH an d  aD( K r). In this case

HSD = qG$/\_qG% + q( \ -  G£) a H +  1 -  q]

and

pSH =  q( 1 -  G? ) i H/lq G $  +  q( 1 -  G?)aH + 1  -  q].

Thus @s = fjH = (TH — Tl )A requires (from  Proposition  3) tha t

qGfA (1 -  GX + pGX) + q (1 -  Gf) ccHA -  c [qG f + q( 1 -  G*)aH+ 1 -  q j *=°

or



<xH = [ c ( l - q  + q G t ) - q G $ A ( l - G t  + p G % )y q ( l -G S ) (A -c ) .

T hat aD(K T) =  l for all K T< K *  follows directly from Proposition 1 when 
jP = (Tll— Tl)/A .  It rem ains to  guarantee tha t a He [ 0 , 1], But aHg  1 reduces to

q A l l - G f G X ( l - p y ] * C

and  aH^ 0  reduces to

c ̂  qG\A  (1 -  G \  + pG%)/( 1 -  q + qG$).

(c) C onsider a sophisticated  equilibrium  w ith  Then it must be 
th a t aH =  0. Furtherm ore, by the definition o f H((F) given in (17), aD(KTj 
m ust take the form sta ted  in the proposition. In  this case

H™ = qGTlH(i?)-]l{qGTlH (p s)-] + 1  - q }

and

fiSH =  0.

Thus ^ s e(j§H, 1) requires (from Proposition  3) th a t

qGr  [ff( jS8) ] A (1 -  G% + pG%) -  c {q GT [ H ( ^ ) ]  +  1 -  q} = 0.

In  o ther words, /5s m ust solve

Gt [ H ( ^ ) ]  = c(1  - q ) / q l A { \ -  G X + p G X ) - c ,]. (18)

N otice tha t dH(fP)/dffs =  — (TH— TL)/(@s)2pG X<0.  Furtherm ore, Gx(-) is a 
c.d.f., so Gt [ / / ( ^ ) ]  is decreasing in fP. Also, H(/JH) =  /Cf so that Gt [H(0h)] = 
Gr „. Thus a necessary cond ition  for (18) to have an  interior solution is

G * > c ( l — q)/q l A { l - G X  + pG % )-c]

or

«?Gf A (1 -  GX + pG%)/( 1 -  q + qG%) >  c.

Next, observe th a t H(1) =  K $ —(F/pGX)- This value could be negative, in 
which case GT(77(1)] =  0, o r it could be positive. N o  simple necessary and 
sufficient condition relates GT(H(1)] to c (l — q)!q\_A{\ — G£ +  pG £ )-c ] . In 
othe,r words, all we can say is tha t given (18), a unique /1s e(/?H, 1) exists if 
and only if Gx[K ? - (F /p G £ ) ]  < c ( l -q)/q \_A{ \ - G£ +  p G £ )-c ] .

(d) The argum ent for the fourth  type of sophisticated  equilibrium follows



directly from that for the th ird . If GT[ f / ( l ) ] > c ( l  — q ) /q [ J ( l  — G J+ pG J) — c], 
then /?s obtains a corner so lu tion  a t 1.

Finally, the proof is com plete  once we observe th a t no sophisticated 
equilibria with /9s e (0 ,/ i11) are possible [except under the unique param eter 
configuration </G?/l(1 -G % + p G £ )  + q ( \ - G f ) A  — c =  0, which we 
ignore]. Q.E.D.

5. Comparative statics

In order to simplify the com parative  statics, we m ake the following 
assumption about the d is tribu tion  o f taxpayer bribery penalty  costs.

Assumption 8. GT( •) has all its m ass concentrated on  tw o costs, K H and K D, 
where ()< K D< K * <  K H. T he probab ility  tha t K  T = K n is r  and the p rob 
ability that K t = K h is 1 — r.

The significance of A ssum ption  8 is tha t all d ishonest evaders have the 
same bribery penalty cost an d  th u s  can be treated symmetrically. Thus we 
have the following version o f P ro p o sitio n  5.

Proposition 6. Under Assumption 8 there exists a unique sophisticated 
equilibrium. It is one o f  four  types.

(a) I f  c>qA\_ 1 — rG*( 1 — p)], then aH=  1 = a D and ^  =  0.
(b) / /  qA[\ — rG J(l — p ) ] ^ c ^ .q r A ( l  — G£ +  pG£)/(l —q + qr), then aH =  

[ c ( \ -q  + q r ) -q r A ( \  -  G% + pG%)']lq(\- r)(A - c ) ,  a D= l ,  and @s = (Tli - T h)/A.
(c) I f  qrA(] — G% + pG%)/(l —q + q r )> c  and K ^ K ^  — iF/pGX), then aH =  0, 

i D = c( 1 -  q)/qr[A(1 — G% + pG*) — c], and ^  =  (7^ — TL) / [ J  - pG J(K ?- X D)].
(d) I f  qrA(] —GX + pG%)/(\ —q + q r )> c  and K D<K% — (F/pG%), then aH =  0, 

aD= 1, and f ? = \ .

Proof. Parts (a) and (b) follow directly from the p ro o f of Proposition 5 
when G£ =  r. Part (c) follows from  tw o conditions. F irst, from Proposition 1, 
dishonest evaders are indifferent between reporting low incom e and reporting 
high income when high incom e is observed if and only if

F A  = TH- T L + F G X l A ( l - p ) ( l - y ) - p K D].

This gives ft5. T hat K%-{F/pG%) < K D guarantees th a t / ? <  1. Second, from 
Proposition 3, the tax agency is indifferent between auditing and no t 
auditing a low income repo rt if an d  only if

q [ A ( \ - G X  + pGX) ~  c] oPr =  c( 1 -  q).



This gives aD. P art (d) follows from similar considerations, where we observe 
tha t aD =  l requires th a t K D^K $ ~ (F /p G % )  and /Is = 1  requires that 
q r A ( l - G % + p G % ) / ( l - q  + qr)>c.  Q.E.D.

A variety of com parative statics can be calculated, but we are interested in 
the effects of taxes an d  fines on compliance, auditing, and expected revenue 
for sophisticated equilibria  in which /5s e ( 0 , 1). The next proposition gives 
expected revenue for cases (b) and  (c) of P roposition  6.

Proposition 7. Under Assumption 8, per taxpayer expected revenue in a 
sophisticated equilibrium (E R ) takes the following values.

(a) I f q A l l - r G Z ( l - p n Z c Z q r A ( l - G X + p G X ) / ( l - q  + qr), then

ER = Tl + ( T » -  T J { q d [1 - rGX{ 1 - p)] - c}/{A - c).

(b) I f q r ( l - G X  + p G X ) / ( l - q  + qr)> c  and K D> K * —(F/pGX), then

E R  =  Tl +  (T„ -  TLf tq A  (1 -  G* +  PGX) -  c ] / [  A (1 -  GJ +  pG X) -  c].

Even if one assumes th a t  taxes and  fines a re  proportional, i.e. that TL= t / L, 
TH — t IH, and  F = f t ( I H—I L), where 0 < r <  1 an d  f  >0,  unlike the original 
G -R -W  model, this m odel yields com parative statics results that are 
complex and generally of am biguous sign. This is because the percentage of 
auditors who potentially accept bribes, G%, depends on both  the tax rate and 
the fine rate. Thus, the  effects of increases in these parameters on under
reporting, the audit rate, an d  expected revenue generally depend on the sign 
of a  term  that involves the  factor GX +gX& *• F o r  example,

dot" _  A {qrAgXKXi 1 -  p) - c [ l  -  q +  qr( 1 -  p)(GX +  g£K%)]}

8t q ( l —r) t(A —c)2

Thus an increase in the  tax rate decreases the  likelihood that an honest 
evader reports low incom e when high incom e is observed, increasing the 
audit rate (or leaves it unchanged) and  increases expected revenue. However, 
if gXKX  is large enough, it is possible th a t an  increase in the tax rate 
increases the likelihood th a t an  honest evader reports  low income when high 
income is observed, and  decreases expected revenue. Similarly, an increase in 
the fine rate generally decreases the likelihood th a t an  honest evader reports 
low income when high incom e is observed, decreases the audit rate and 
increases expected revenue, a lthough if gXKX  is large enough, then the 
opposite effects are possible. The possibility o f com parative statics results 
tha t differ from the analogous results in the G - R - W  model arises because



increases in the tax rate o r the fine ra te  cause increases in the likelihood tha t 
an auditor will accept a bribe, m itigating  the extent to  which such increases 
reduce the costs of reporting  low incom e when high incom e is observed.14

6. Conclusion

Several immediate properties o f  the equilibria described in Propositions 4 
and 5 are of interest.

(1) A sophisticated tax agency is m ore likely to forgo auditing altogether 
than a naive tax agency. In the  form er case @s > 0  if and only if c <  
q d [ l -G |G J (1  — p)], while in the  la tte r case J?*>0 if an d  only if c< qA . As  
long as G *> 0  and  G £ > 0 , the first constrain t is m ore  restrictive than  the 
second constraint. Indeed, as all evaders become dishonest and  all auditors 
become bribable, /5s > 0  if and  only if c< qAp.  I f  the bribery detection 
probability is small enough, this constra in t is unlikely to  be satisfied.

(2) On the other hand, given th a t  some auditing takes place, a sophisti
cated tax agency will set a h igher audit rate  th an  a  naive tax agency 
whenever c <  qG$A (1 — G% + pG%)/( 1 —q + qG$).

(3) When G £= 0 , so th a t all evaders are honest -  no  taxpayers are willing 
to pay bribes then the naive equilibria and  sophisticated equilibria 
coincide, and are the same as in  the  G -R -W  model. However, when G * = 0  a 
similar affect fails to  arise. T h a t is, as the percentage of bribable auditors 
goes to zero, there are d iscontinuities in the equilibrium  correspondences for 
both naive and sophisticated equilibria. This can be seen in the case of naive 
equilibria where the value of a D is always 1 -  dishonest evaders always 
strictly prefer to report low incom e w hen high incom e is observed as long as 
there is some chance, however small, o f being audited  by a  bribable auditor. 
But when there are no bribable auditors , dishonest evaders act like honest 
evaders, and the naive equilibria coincide with the equilibria of the G -R -W  

model.
Similarly, as long as G J > 0 ,  n o  m atte r how sm all it is, there exist 

sophisticated equilibria in which /?s >  /?H In  particular, these occur whenever 
G*>0 and qG$A/(\ -  q + qG*r)> c .  Furtherm ore, for sophisticated equilibria 
in which aHe [ 0 , 1], aD(K T) =  l for all K T< K *  and  ^  = PH [P roposition  5, 

part (b)]:

lim aH =  [c( 1 -  q +  qG$) -  qG ^A ^/q (1 -  G£)(A -  c) <  (1 -  q)c/q(A -  c) =  aH.

The point here is tha t there is a fundam ental asym m etry between bribe-

u These results hold  for cases (b) an d  (d) o f  P ro p o s itio n  6 [see C h a n d e r  an d  W ilde (1990) for 
details]. The presence of the m itiga ting  effect o f  course depends o n  th e  existence o f  taxpayers 
who are willing to pay bribes, i.e. on  /' >  0. In  fact, if r is low  enough , cases (b), (c), o r  (d) o f  

Proposition 6 never arise.



paying taxpayers an d  bribe-accepting auditors. As the percentage of bribe- 
paying taxpayers falls tow ard  zero, the perform ance of the tax system 
im proves continuously, until it achieves the level of the no-corruption system. 
But as the percentage o f bribe-accepting aud ito rs  falls toward zero, even 
though the perform ance of the tax system improves continuously, it is 
bounded  away from the level of the no -corrup tion  system.

(4) In  the presence o f  co rrup tion  it is possible to sustain sophisticated 
equilibria in which /5s =  1. This can never occur in the G -R -W  model since 
in th a t model if 0 = 1 ,  n o  taxpayer w ould report low income when high 
incom e is observed, in w hich case 0 = 1  can n o t be optimal.

O nly one of these properties requires further comment, the asymmetry 
between bribe-paying taxpayers and  bribe-accepting auditors. This asym
m etry arises because in  the presence of som e bribe-accepting auditors, no 
m atte r how few, taxpayers with low enough bribery penalty costs who 
observe high incom e prefer reporting  low incom e instead of high income 
w hen they would otherw ise be indifferent. O n e  question is whether this kind 
of result is robust to  generalizations of the  G -R -W  model such as that 
analyzed by R einganum  a n d  W ilde (1986). A nother question concerns 
w hether similar results ob ta in  in o ther m odels of law enforcement which 
involve analogous asym m etries, such as th a t  between drug users and drug 
dealers.

The com parative statics results of the  m odel are also significant. In 
particular, the possibility th a t an increase in  the tax rate or the fine rate 
could actually decrease governm ent revenue is an  im portant feature of the 
G -R -W  model with corrup tion . W hile such a possibility is perhaps an 
exception rather th an  the  norm , the response of government revenue to an 
increase in either tax  ra te  or the fine ra te  will be less in the presence of 
corruption  than in its absence, even if it is n o t negative.

These results were ob ta ined  in the contex t of some relatively strong 
assum ptions, such as lum p-sum  bribery penalty  costs, independence between 
size of the bribe and  th e  likelihood of b ribery  detection, and a constant 
likelihood of bribery detection. However, the basic result of the paper -  that 
one of the m ajor social costs of co rrup tion  is its tendency to defeat the 
effectiveness of governm ent policy instrum ents, bo th  in terms of the govern
m ent’s ability to raise revenue directly and  its ability to enforce tax laws -  is 
undoubtedly insensitive to  w eakening these assumptions. Indeed, both 
Virm ani (1987) and C h u  (1990) ob ta in  sim ilar com parative statics results in 
models of tax evasion an d  co rrup tion  w hich use a substantially different 
com bination of assum ptions. W hile we ob ta in  sharper results with respect to 
the tax agency and  th e  asym m etry betw een bribe-paying taxpayers and 
bribe-accepting auditors, all these analyses p o in t to  the important role of 
anti-corruption policies in countries where b o th  tax  evasion and corruption 
are substantial.
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