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Abstract

We examine the problem of a utilitarian government that sets taxes and fines for
evaders but cannot commit to any enforcement policy. Given the tax law, the gov-
ernment and taxpayers —some of whom are honest— play an audit-report game that,
depending on taxes, fines and audit costs, generates either full evasion and no audits, or
partial evasion and random auditing. Anticipating both possibilities, we characterize
the optimal tax law. We show that social welfare is non-monotonic in the audit cost.
Indeed, it may be optimal for the government not to fine evaders as a way to commit
not to audit.
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1 Introduction

For most governments, tax evasion is a problem because it threatens the equity and the
efficiency of their fiscal policies [Cowell (1985), Skinner and Slemrod (1985)].! For this
reason, governments react and adopt actions to ensure compliance with the tax law. For
example, audits are conducted to verify whether tax liabilities have been met or not and, in
the latter case, evaders are penalized.

However, this “enforcement approach” is not sufficient to deal with tax evasion. As the
public finance literature shows, the fight against tax evasion cannot be isolated from the
design of fiscal policy; the extent of tax evasion depends not only on the parameters that
characterize the enforcement policy carried out (e.g. frequency of audits, level of fines) but
also on the structure of the tax law (e.g. tax rates). Therefore, as suggested by Allingham
and Sandmo (1972) and then emphasized by Kolm (1973), to design “optimal tax systems”
(in Slemrod’s (1990) terminology) governments should jointly determine tax and enforcement
policies.

Since Sandmo (1981), many articles have analyzed, in different settings, such optimal
tax-enforcement policies.? These contributions share the following feature: governments or
tax authorities can commit to the enforcement policy, in particular to the audit frequency
(or probability). We believe that, as initially pointed out by Graetz et al. (1986), this
assumption is very strong, for two reasons. First, from an empirical point of view, it is
hard to find evidence of a government committing to its enforcement policy. Second, from
a theoretical point of view, such commitment requires that taxpayers observe whether the
realization of an audit is in fact the result of the random policy to which the government
has committed.

To our knowledge, there is no formal analysis of optimal tax and penalty schedules when
the government cannot commit to the audit policy.®> The purpose of this paper is precisely
to fill this gap in the literature.

We present a two-stage model where all dimensions of an optimal tax-enforcement policy
are endogenously determined. There is a continuum of taxpayers and a government. Tax-
payers are poor or rich, according to their earned income. Some rich taxpayers are inherently

I'We can assess the quantitative importance of tax evasion by looking at the US example. The Internal
Revenue Service (IRS) estimated a tax gap for tax year 2001 of U$D 345 billion (IRS, 2006). This amounts
to almost 15% of total tax revenue, which is far from negligible.

2Among others, we can cite Usher (1986), Slemrod and Yitzhaki (1987), Border and Sobel (1987),
Mookherjee and Png (1989), Cremer, Marchand and Pestieau (1990), Kaplow (1990), Mayshar (1991),
Sanchez and Sobel (1993), Pestieau, Possen and Slutsky (1994, 1998, 2004), Slemrod (1994), Cremer and
Gahvari (1994, 1995), Marhuenda and Ortuno-Ortin (1997) and Chander and Wilde (1998).

3Melumad and Mookherjee (1989) find the optimal fiscal policy in a model where the government has
‘partial’ commitment: it cannot commit to the audit strategy of the tax administration but can induce
the latter to obtain some aggregate enforcement outcomes (e.g. total number of audits). This possibility,
combined with the choice of the tax law and conditional wages (on these aforementioned aggregate outcomes),
enable the government to restore the full-commitment optimum. But, as governments rarely have the
prerogative to offer conditional wages (that should be observable to taxpayers), we prefer to consider the
extreme possibility of no commitment.



honest and always comply with the tax law,* while others are dishonest and, provided it is
beneficial to them, they may evade taxes.

The government taxes the rich to supply public goods in order to maximize social welfare
and also enforces the tax law. In the first stage of the model, the government designs the
tax law, which incorporates taxes and penalties for evaders (but not the audit policy). In
the second stage, an audit-report game is played between taxpayers and the government.
Taxpayers are requested to report their income and, then, the government decides to ran-
domly audit such reports. Audits are perfect but costly. If a taxpayer is discovered having
misreported, the government sets the corresponding tax and imposes a penalty.

To have a benchmark, we find the optimal tax-enforcement scheme when the government
can commit to all dimensions of its fiscal policy. Two regimes emerge. When the audit cost
is relatively low, the government decides to enforce the tax law. In this case, the optimal
tax is distorted downwards with respect to the optimal full-information tax, and decreases
with the audit cost. The optimal audit probability also decreases with this parameter. But
when the audit cost is relatively high, the government gives up enforcement. In spite of that,
it collects taxes from honest rich taxpayers. Taking into account both regimes, expected
welfare is weakly decreasing in the audit cost.

Next, we solve the no-commitment model backwards. At the second stage, depending
upon the audit cost and the tax law, two regimes emerge as an equilibrium of the report—
audit game. In the full-evasion regime, the government does not audit and all rich dishonest
taxpayers evade. In the partial-evasion regime, dishonest rich taxpayers randomly misreport
their income and the government randomly audits individuals that have reported to be poor.
Then, we move to the first stage and we obtain the optimal tax law, characterizing it as a
function of the audit cost. For low levels of the audit cost, the government chooses a tax and
penalty scheme such that the partial-evasion regime will emerge in the second stage. This
scheme is characterized by a tax that is distorted downwards with respect to the optimal
full-information tax and by a fine that is lower than its maximal legal limit. On the other
hand, for higher levels of the audit cost, the government chooses a tax and penalty scheme
that generates full evasion. Although this result is intuitive, some features of the optimal
tax law when the government wishes to make the full-evasion regime emerge are striking. In
particular, in order to be able to tax the honest taxpayers at the highest possible level, it may
be optimal to set the penalty at its lowest level. Furthermore, as long as some individuals
are honest, expected social welfare is non-monotonic with respect to the audit cost. These
results stress the fact that some of the intuitions in the theory of optimal tax enforcement
may no longer be valid once the assumption of full commitment is abandoned. Finally, we
show that these results are robust to more general assumptions and extensions of the model.

Related literature

4The existence of honest taxpayers has been recognized for a while in the economics literature on tax
compliance. Among the first to acknowledge this, Spicer and Lundstedt (1976) point out that attitudes and
norms do affect evasion decisions. Baldry (1986) reports that some people never evade, no matter the level
of tax rates, audit probabilities or sanctions. According to Gordon (1989), Benjamini and Maital (1985)
were the first to incorporate moral costs into a formal model of individual evasion decisions.



The paper is related to many strands in the literature. First of all, as we already men-
tioned in footnote 2, there is now an important list of contributions that have characterized,
in different settings, the optimal tax-enforcement policy under commitment. This list can
be divided into two groups. In the first, the government delegates the tax collection and
enforcement to a tax administration that has its own objectives (e.g. to maximize the net
tax collection, instead of the social welfare). In the second group, there is no tax adminis-
tration and it is the government that enforces the tax law. In both groups of contributions,
the optimal tax is distorted with respect to the full-information optimal tax, as we also find.
But, due to the absence of commitment, we find that fines should be eliminated, a result
that never emerges in the full-commitment literature.

Our paper is also related to Graetz et al. (1986), Reinganum and Wilde (1986), Erard
and Feinstein (1994), Landsberger et al. (2000) and Liang and Yang (2008). These contri-
butions analyze equilibrium models of tax enforcement when the tax administration audits
a fraction of reported incomes, not following a prescribed policy but instead maximizing
its own criterion ex-post. But none of these articles finds the optimal tax and enforcement
policy. We follow closely Graetz et al. (1986), simplifying their model so that poor agents
do not pay taxes. Moreover, as in Erard and Feinstein (1994), we show that the existence of
honest taxpayers changes the results of the model qualitatively, not merely quantitatively.

We are not the first to study optimal policies (contracts) when the government (principal)
cannot commit to the audit probability. Although in different contexts, others have already
found that some of the policy (contract) variables can be used as commitment devices to
ensure an equilibrium where audits are effectively conducted. For example, Khalil (1997)
obtains the optimal contract when a regulator can verify ex-post whether a firm has “cheated”
—i.e. produced a different level of output than the one intended for it. He finds that the
regulator should optimally distort upwards the production level required from an inefficient
firm,” a result that is at odds with the incentive theory of regulation. Although those
contributions acknowledged the existence of a no-audit regime, they reach no result similar
to ours regarding the optimal policy (contract) that makes the no-audit regime emerge. Two
reasons can explain this. First, Khalil (1997) does not incorporate an honest type into his
model. Thus, the analysis of the no audit regime is trivial. Second, even assuming that some
agents are honest, Picard (1996) cannot obtain a non-monotonic expected welfare profile, as
we do. This is due to the fact that he analyzes a perfectly competitive insurance market,
where the no-audit regime is characterized by no policies sold in equilibrium. The difference
with our setup is clear: taxation enables the government to act -i.e. to tax the honest rich-,
even in the no-audit regime, and this is what generates the non-monotonicity in expected
welfare.

Finally, our results are also related to the literature on optimal penalties in a context of
tax evasion. Many contributions to this literature have presented arguments (summarized
in Skinner and Slemrod (1985) and Mookherjee (1997)) that explain why the well-known
Beckerian result does not hold —i.e. why optimal penalties are not set at their maximum

°In a lender-borrowing setting, Khalil and Parigi (1998) obtain a similar result, where the loan size is
increased above the full-commitment level.



legal limit. Our model presents another rationale for that: low fines emerge as a commit-
ment device. But we go beyond this result because we show that, under some parameter
configurations on the audit cost, penalties should be optimally set at zero. To the best of
our knowledge, there is no contribution that has found such a sharp result.® Although this
result may seem unrealistic, it is in accordance with some empirical evidence. Anderson and
Carasciuc (2004) explain that, during the transition in Moldova, characterized by periods
of high inflation, the government did not update the nominal value of fines for tax evaders,
which then became merely symbolic.

The remainder of the paper is organized as follows. The next section describes the model
and presents the benchmarks. Section 3 shows the optimal tax policy and enforcement
under asymmetric information and no commitment. Section 4 discusses some extensions of
the model and further results. Section 5 concludes. All proofs appear in the Appendix.

2 The model

There is a continuum of taxpayers of measure one. Each taxpayer ¢ has an individual income
y;, which is a random variable that takes values in the set {y,, y, }, with y, < y,. A taxpayer
with income ¥, (y,) is henceforth called “rich” (“poor”). Each taxpayer’s income y; is her
private information. All individual incomes are i.i.d., and the probability that y; = y, for
any given taxpayer i is p € (0, 1), which is common knowledge.

In addition, each taxpayer may be “honest” or “dishonest,” and this is her private infor-
mation as well. Dishonest taxpayers file their tax returns by choosing to report the income
level that maximizes their expected utilities. In other words, they may lie provided it is
beneficial to them. On the contrary, honest taxpayers file truthful reports. Any given rich
taxpayer is dishonest with probability 6 € (0, 1], and this is common knowledge —it will be
clear later on that whether a poor taxpayer is honest or dishonest is irrelevant, so we ignore
this issue.

Taxpayer ¢’s utility function is

Wi =u(q) +g

where ¢; is the value of her private-good consumption and g is the government’s provision
of a public good. The function u(.) is strictly increasing, strictly concave and satisfies the
Inada conditions. We normalize u(0) = 0, and we assume that «'(y,) € (0,1), so that interior
solutions always obtain.

6 Although in very different settings, Boadway et al. (1996) and Emons (2004, 2006) find that governments
should not penalize criminals. Boadway et al. (1996) characterize time-consistent sanctions, when the
government cannot commit to their level. Ex-post, sanctions are optimally set at zero because they play no
role as deterrants. Our results differ from theirs since, in our model, the government can commit to the level
of penalties. Despite this fact, they can be set at zero. The reason behind Emmons’ results is exactly the
opposite to ours: penalties for repeated offenders should be optimally eliminated as a means to increase the
sanction for first-time offenders (due to a limited-liability constraint), which in turn deters offenses overall;
our rationale, on the contrary, is that not penalizing evaders acts as a commitment device not to audit.



The government maximizes a utilitarian social welfare function. First, it sets taxes and
chooses penalties for evaders who are caught. Then, it is in charge of tax collection and
enforcement.

The interaction between the government and taxpayers is formalized as a game, which
proceeds in two stages. In the first stage, the government chooses the pair (¢,, f), the “tax
law,” where t, is the tax due for rich taxpayers and f is the penalty imposed on those who
misreport their incomes and are detected. Note that we assume only rich individuals must
pay taxes and that, at this stage, the government cannot commit to the audit policy that it
will conduct later on.

In the second stage, the government and taxpayers play a “report-audit” game. Each
taxpayer ¢ first reports an income level y;. Then, the government decides whether to audit
each individual report or not. Each audit has a cost of ¢ > 0. We assume audits are perfect:
they allow the government to find the exact income level of the audited individual. If a
false report is detected, then the evader must pay the fine f on top of the tax level that
corresponds to her true income.” We will assume ex-post limited liability. Then, it has to
be the case that ¢, + f < y,.

Finally, the government finances the provision of the public good with all revenues col-
lected from taxpayers: taxes and fines, net of audit costs.

The assumptions of the model deserve some comments. As noted by Andreoni et al.
(1998), “an unresolved question is whether cheaters should be given the same weight in the
social criterion function as honest taxpayers.” We follow the literature on tax evasion, which
provides a positive answer. The use of utilities that are linear in the public good simplifies the
characterization of the equilibrium in the report-audit game (see footnote 11).% In addition,
assuming only two income levels and no taxation for the poor simplifies the presentation
of our results. Even though these three assumptions may seem too strong, in Section 4 we
explain why they are in fact not too restrictive. Finally, in this paper the government can
commit to taxes and penalties but not to the audit probability. Boadway and Keen (1998)
choose a different setup: the government can commit to the audit probability but not to
the (capital income) tax rate. They explain this choice as follows: the audit probability is
associated with the administrative efficiency of the tax authority and this is more difficult
to modify than any tax scheme, as many observers assert. Although this association is
realistic, we believe that we cannot conclude that a (perhaps irreversible) structure of the
tax authority implies that the government can commit to its audit policy. Irrespective of
the tax authority’s efficiency, a government can always renege its announced audit policy
and decrease the frequency of controls ex-post, as is the issue in this paper. In Boadway
and Keen (1998), on the contrary, the government would have incentives to raise the audit
probability ex-post, which may be difficult given the structure of the tax administration.

TAs most of the literature on tax evasion, we do not allow for rewards for truthful reports. Exceptions
to this assumption can be found in Border and Sobel (1987), Mookherjee and Png (1989) and Chander and
Wilde (1998).

8Such utility functions have been recently adopted in the public economics literature. See Ray and Vohra
(2001) and Bloch and Zenginobuz (2006).



2.1 Two benchmark cases: full information and commitment to
an audit probability

As we mentioned, two key aspects of the game described above are the facts that (i) taxpay-
ers’ income levels are their private information, and (ii) the government cannot commit to
its audit policy. Before deriving the equilibrium of the resulting game, we briefly examine
the cases where one of these two key characteristics is absent.

First assume that income levels are publicly known. Audits are unnecessary, and fines
irrelevant. The government will then choose the tax ¢, so as to maximize

EW = pu(y,) + (1 — p)u(y, —t.) +g

subject to its budget constraint g = (1 — u)t,.° As the government’s objective function is
concave, the optimal full information tax, t*, is characterized by the first-order condition

ul<yr - t:) =1

Given our assumptions, we have 0 < t* < y,.. Let EW™* be the expected welfare level when
the government chooses the optimal full-information tax ¢;.

Now assume that income levels are private information but the government can commit,
in the first stage of the game, to audit with some probability § when an individual has
reported a low income level y,. Let t¢, f¢ and 3° be the values that solve this problem. As
happens in Pestieau et al. (1998, 2004), two regimes emerge. First, when c is relatively low,
the government does enforce the tax law. Under this first regime, the optimal fiscal policy
solves the following problem

[ Mag pulyy) + (1= wulyr — 1) +9

subject to

u(yr —tr) 2 (1= Buly,) + Bulyr — tr — f)

g=(1-ppt, — ppc

tr+f <y
| Beo,1]
The first constraint imposes, as usual, incentive compatibility, and the second is the govern-
ment’s budget constraint, which now incorporates the aggregate audit cost. At the optimum,

the government completely deters evasion by setting the maximal penalty f¢ =y, —t¢ and
by auditing low income reports with the audit probability

c__ 1 _ u(yT B tf‘)
O

9Measurability issues arise in probability spaces with a continuum of i.i.d. random variables, as it is the
case in our setting. In spite of this, we will adopt throughout the paper the usual abuse of the Law of Large
Numbers.




The optimal tax is given by the following first-order condition:

1
u(y, —t0) = —— < 1
T T 2 C
1 + 1-p u(y’V‘)

If ¢ goes to zero, t$ converges to the optimal full-information tax ¢*. Moreover, it can be easily
verified that t¢ decreases with c. The government distorts ¢ downwards with respect to ¢}
in order to reduce the stake for evasion and, thereby, the audit probability. This attenuates
the increase in the aggregate audit cost due to the rise in c.

When auditing becomes more costly, the government gives up enforcing the tax law, i.e. it
sets 5 = 0. In this case, assuming —as we do— that there may exist honest taxpayers becomes
very relevant. When all rich taxpayers are dishonest (0 = 1), the government collects no
taxes, so we can assume without loss of generality that it chooses ¢ = 0, obtaining a level of
expected welfare denoted by EW™NT. On the other hand, when some of the rich are honest
(6 < 1), the government can collect taxes from them.!® Thus, it solves

Mazx  pu(yy) + (1 — p)0u(y,:) + (1 — p)(1 = Ouly, —t,) +g

t7‘7 ’

subject to
9=~1=p)(1-0)t

The objective function is —but for a constant factor that does not affect the solution— the
same as under full information. Therefore the government optimally sets t¢ = ¢ while the
level of the penalty is irrelevant.

Figures 1(a) and 1(b) below depict the expected welfare EW* as a function of the audit
cost when commitment is possible.

0=1 0<1
' EW®
_EC » C _EC > C
c c
Figurel(a) Figure1(b)

Figures 1: Expected welfare under full commitment

10Tn this case, there is no complete revelation of individual types. The government does not have enough
instruments to screen between honest and dishonest rich taxpayers, so the latter misreport. For similar
results, albeit in different contexts, see Kofman and Lawarrée (1996) and Picard (1996).
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Expected welfare takes its full-information level EW™* when ¢ = 0, then it is continuos and
weakly decreasing in c. In Figure 1(a), the shift of regimes occurs when

(1 - M) u(yr)(l — u/(yr))
K ' ()
However, as long as there are some honest rich taxpayers (i.e. 6 < 1), the fact that the

government can collect taxes from them causes the no-audit regime to emerge for values of
¢ lower than ¢, as shown in Figure 1(b).

c=7c

3 Tax policy and enforcement under asymmetric infor-
mation and no commitment

We return now to the full game described above. Our aim is to characterize the optimal tax
law when, in the first stage, the government anticipates the equilibrium that will result from
its second-stage interaction with taxpayers. We solve this problem backwards, starting with
the report-audit game.

3.1 The equilibrium of the report-audit game

Once the government has chosen a tax law (., f), its interaction with taxpayers may be
described by the game depicted in the following figure.

u(y,),
u(y,)—c

u(y,),u(y,)

u(yr _tr - f)!
uy, -t - f)
+t. +f-c

u(y,), u(y,)

u(yr _tr)’ u(yr _tr)!
u(yr _tr)+tr u(yr _tr)+tr

Figure 2: Extensive form of the report-audit game
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In the game tree, TP (G) denotes the taxpayer (government), while rp (ry) stands for a
dishonest (honest) type for the rich taxpayer. The payoffs after each terminal node respec-
tively correspond to the taxpayer and the government. Since the distribution of taxpayers
is atomless, none of them takes into account any impact of their choices on public good
provision: they just care about their own consumption.!!

In addition, as we mentioned above, since poor taxpayers are not taxed, distinguishing
between an honest and a dishonest type is irrelevant in their case, so that possibility is
ignored in the tree.

Assume initially that ¢, > 0, f > 0. The following proposition characterizes the perfect
Bayesian equilibria (PBE) of this game.

Proposition 1 Let ¢ = %(h + f— [u(y,) —u(y, —t, — f)]) denote the value of the
audit cost that makes the government indifferent between auditing and not auditing when a

dishonest rich taxpayer always misreports.

o If ¢ > ¢, there is a unique PBE where the government never audits and a dishonest
rich taxpayer always misreports.

o [f c < ¢, there is a unique PBE in mized strategies, in which the government audits
each announcement y; =y, with probability

D u<yr) - u(yr - tr)
0=p= u(y,) — u(yr — tr — f)

and a dishonest rich taxpayer misreports with probability

<1, (1)

e

0<7= (1—w)O(t,+ f —c—|uly,) —uly, —t. — f)])

<1 (2)

o If c = ¢, there is a continuum of PBE in mized strategies, in which the government
audits each announcement y; = vy, with a probability 5 € [0, 3], and a dishonest rich
tazpayer always misreports.'

Leaving aside the borderline case where ¢ = ¢, Proposition 1 asserts that one of two
situations will arise, depending on the audit cost. If ¢ > ¢, the government never audits and
dishonest taxpayers always misreport. A “full evasion” regime obtains, denoted by RIF.
If ¢ < ¢, however, a “partial evasion” regime emerges, which we will denote by RF¥. In
this case, there is a mixed-strategy equilibrium of the report-audit game. The government
audits any report of a low income level with probability # —which leaves dishonest rich
taxpayers indifferent between misreporting and reporting truthfully. Dishonest taxpayers

1 Here is where the linearity of taxpayers’ utility functions in the public good greatly simplifies the analysis:
the effect of each taxpayer’s contribution on her own utility through the level of public good provision is
independent of other taxpayers’ behavior.

12Tn all these equilibria, the government is indifferent between any audit probabilities and the behavior of
dishonest taxpayers is the same as if 8 = 0.
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misreport with probability 7, which makes the government —given the updated probabilities
it attaches to the taxpayer being rich or poor— indifferent between auditing and not doing
so. See the Appendix for details.

These results differ from those in Graetz et al. (1986), since in their model enforcement is
carried out by a tax administration whose goal is to maximize net tax collection. Therefore,
their equilibrium probability of misreport only takes into account the monetary benefits and
costs of auditing. Here, as the (utilitarian) government directly enforces the tax law, it also
takes into account taxpayers’ welfare. Therefore, the equilibrium probability of misreport
also incorporates the decrease in utility suffered by a caught evader.

3.2 The optimal tax law

We move back now to the first stage, where the government sets the tax law anticipating
the resulting equilibrium in the report-audit game. Let Q = {(¢,, f) : t, + f < y,} denote
the set of tax laws that satisfy ex-post limited liability. As noted above, different regimes
may emerge, and the exact choice of (¢, f) affects the threshold ¢ that separates one regime
from another. Thus, the government should identify the subsets of pairs (¢,, f) € €2 that give
rise to each regime, then find the pairs that maximize expected welfare within each subset,
and, finally, compare the maximum attainable expected welfare levels under both regimes
to make the final choice. Next, we follow these steps.

3.2.1 Regime R'F

It may seem a priori odd to analyze the optimal tax law in a regime where there will be no
enforcement. When 6 = 1, this is certainly true. But recall however, that there may exist
honest rich taxpayers -i.e. § < 1. In such a case, as these individuals are the only source of
revenue under this regime, specifying the tax they will pay is relevant. Expected welfare is
given by

EW'E = pu(y,) + (1 = p)0uly,) + (1 = p)(1 = O)uly, — ) +g (3)
where g = (1 — u)(1 —0)t,.. Replacing the government’s budget constraint into the objective
function, the government’s problem, denoted by P¥Z, is as follows

( Maz pu(yp) + (1= p)fuly,) + (1= p)(1 = 0)[u(y, — 1) + 1]

Ty

subject to

(tr, f) € Q2

1—11)6
e > @t + F = [uly) = uly: — t: — f))
The second constraint ensures that the government is choosing a tax law that actually

generates regime RFF.13 Let (EFE , fFE ) be the solution to problem PX¥. The following

I31f this constraint holds with equality, as we mentioned above, there is a continuum of PBEs. To avoid
technical complications, we assume here that, under such circumstances, the equilibrium where the govern-

11



proposition completely characterizes it.

Proposition 2 Let ¢; = (ﬁxxﬂ (ty = [u(y,) — u(yr — t7)]) . Then,

o If c>cy, F% =t* and f¥Z € [0, 7).

T

o If0<c<c, PP <trand fFP =0.

The intuition for this result is as follows. If we ignored the second constraint in P¥Z,
the government’s objective function would again be —but for a constant factor that does not
affect the solution— the same as under full information. Then it would be optimal to set
t, = t:. If ¢ > ¢, this is indeed possible: the government optimally chooses ¢, combined
with a fine low enough so that regime R'F emerges. In the Appendix we show that the
upper bound f is below the maximal legal limit 3, — ¢*. In choosing a low enough fine, the
government commits not to audit low-income reports.

However, if ¢ < ¢, it is not possible to set ¢, = t*, f > 0 and generate regime RI'E.
With this tax level, as the audit cost is relatively low, if all dishonest rich taxpayers misre-
ported their incomes, then the government’s optimal response would be to audit low-income
reports: an equilibrium in mixed strategies would obtain, as in regime R"”. Therefore, if
the government wishes to stay within regime R¥”, it is optimal for it to set the highest tax'*
compatible with the second constraint and no punishment for detected misreporters.

Considering the optimal taxes and fines in each possible case, it follows that the highest
welfare level attainable under regime R¥F is

pu(yy) + (1= p)0uly,)+(1 — ) (1= 0) [uly, — F) + ] if ¢ < ¢4

pulyy) + (1= p)bu(y,) + (1 — )1 = O)uly, — ) + 8] ifceza

If 0 < ¢ < ¢, we show in the Appendix that EW¥ increases linearly with c.!® This is
because a higher audit cost enables to levy higher taxes and still remain under regime R,
When ¢ > ¢;, though, EW ¥ is constant in c: once the full-information optimal tax can be
set within regime R”, further increases in the audit cost have no welfare effects. Figures 3
below depict expected welfare as a function of the audit cost when the government wishes
regime RFF to emerge.

ment never audits is selected.

! Given that we are considering taxes that are lower than ¢*, and since the full-information problem is
concave, expected welfare is increasing in ¢,.. Hence, the government chooses the highest possible value for
ty.

15The reasoning in footnote 12 applies here as well.
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Figures 3: Expected welfare under regime RI'F
As is intuitive, EW® = EW™T when 6 = 1. But when § < 1, EW® is higher.

3.2.2 Regime R'F

We consider now the case where the government wishes to generate the partial evasion
equilibrium at the second stage. To do so, it must then choose a pair (¢, f) such that

c<c= (1(;)’;)—9%#0 (tr + f — [u(y,) — u(y, — t, — f)]). Expected welfare is then

+(1 - ﬁ)“(?/r - tr) + g,

where 7 = pu + (1 — )07 is the probability that any taxpayer ¢ makes an announcement
Y = yp and
~ [(1—p)br ~
g=5p F aﬂ)_(trJrf—c)—%c] +(1—D)t,

is the government’s budget constraint. Replacing 3 and 7 according to (1) and (2),
EWPE = puyy) + (1 — puly, — tr)

ite
B (P ey ey o 8 e ey L

—0

1-07
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where the last term follows from the government’s budget constraint. The provision of the
public good equals (1 — p)(1 — 07)t,., the amount of taxes collected upon those rich who do
not misreport.'6

Two observations can be made. First, the fraction of dishonest rich taxpayers 6 has no
effect on expected welfare!” -as long as, of course, it remains positive. The reason for this
is as follows. At the mixed-strategy equilibrium of the report-audit game, the government
will be indifferent between auditing a low-income report and not doing so. When auditing,
the government pays a cost ¢ and faces, with probability u/7v (1 — u/v) a poor (respectively,
dishonest rich) taxpayer. When the taxpayer is poor, the government gains nothing. If the
taxpayer is rich and dishonest, the government generates a change in welfare (net of the
audit cost) of

tr+ f—c—[uly) —uly, —t, = f)],

which does not depend on . Given that not auditing always pays zero, when 6 rises the
government can only remain indifferent if 11/ stays constant. This, in turn, implies that 07
cannot vary. Therefore, in equilibrium, the increase in 6 is exactly offset by the decrease in
7, making aggregate tax evasion and thus, tax collection, constant. Moreover, 3 is the audit
probability that makes a dishonest rich taxpayer indifferent between reporting truthfully and
misreporting. So her equilibrium expected utility will be u(y, —t,), which is the same as the
utility for an honest rich taxpayer. Hence, from the point of view of an utilitarian government,
the expected utility before observing taxpayers’ reports is pu(y,) + (1 — p)u(y, —t,.). In spite
of the fact that expected welfare is independent of 6, this parameter does have an impact on
the choice of the optimal tax law under regime RPF, as we will see below.

Second, neither the audit cost ¢ nor the fine f appear in (4) except in the very last term.
In fact, extra taxes and fines just cover the audit cost. Therefore, as stated by Landsberger
et al. (2000), the enforcement of the tax law only contributes to tax collection indirectly, via
the reporting strategies of dishonest rich taxpayers.

To find the optimal tax law under regime RPF, the government solves the following
problem, denoted by PF¥.

[ Maz pu(yy) + (1= pulyr —t:) + (1 = w)(1 = 6t

subject to

'PPE (tru f) €
uc
(1 - :u)‘g(tr + f —C— [u(yr) - u(yr -t — f)])

| € < (filﬁ?ﬁu (tr + f = [ulyr) — uly, — & = f)])

7 is the probability that makes the government indifferent between auditing and not auditing an
announcement y; = y,. Then, as the government’s equilibrium expected tax collection will be, af-
ter observing y; = yp, equal to 0, the expected tax collection before observing taxpayers’ report is
[+ (1 — )07 .0+ (1 — p)(1 — 07)t,..

17Despite the differences between the two models, this comparative statics result coincides with the one
obtained in Graetz et al. (1986).

T =

16
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Again, the last constraint ensures that the government is choosing a tax law that actually
generates regime RFP18 Let the solution to this problem be (tFZ, FPE ). In the Appendix,
we prove that, although the objective function of this problem is not globally concave, the
second-order conditions are verified, and thus the first-order conditions are also sufficient to
characterize the maximum. Then, applying the Implicit Function Theorem, we can carry
out some comparative statics exercises with respect to the audit cost ¢ and completely
characterize the profile of the optimal tax law.

At the optimum, the government seeks to attenuate individual tax evasion by reducing
its stake. This is usual in the optimal tax-enforcement literature. The novelty here is that
the ex-post limited liability constraint does not bind: 7% + fFPP = t* < y,. Given that
it is the government —which cares about evaders’ welfare— that performs audits ex-post,
without being able to commit to their frequency, the fine is not set at the maximal legal
limit. Why does ¢ ﬁjE +f FPE amount to the optimal full-information tax? At the second stage,
when the government decides on enforcement, the net benefit from auditing a low income
report is, as we mentioned above, ¢, + f — ¢ — [u(y,) — u(y, — t, — f)]. When in the first
stage the government seeks to reduce the stake for (individual) evasion, this is achieved by
maximizing this net benefit. Note, however, that the part of this net benefit under the control
of the government depends only upon ¢, + f and has the same structure as the government’s
objective function under full information. Therefore, the government optimally sets tﬁ:E +
PDE = t*. This has two important consequences. First, the last constraint in program P~
may be binding; as is the case when ¢ > ¢;. Second, even though the government cannot
commit to its audit strategy, the optimal tax law (indirectly) fixes the level of (individual and
aggregate) evasion at the equilibrium in the second stage. The aggregate level of evasion

is (1 — )7 = t*_[u(%)"c =L which depends only upon parameters of the model. In
partlcular it increases with the audit cost c. Therefore, the exact value of the optimal tax
tﬁDE will not have an impact on tax evasion. The next proposition completely characterizes
the tax profile.

o ~ 1— 1—v/ T * * 0
Proposition 3 Let ¢ = %(t, — [u(y,) —u(y, —tF)]) and 0 =1 — /' (y,).

e Cuse A:9§/9\<:>cl <ec

tPE = ¥, at tPE =t > 0. When

When 0 < ¢ < ¢, tEF verifies 1111%
c—c1

c>c, ?JE t.

° CaseB:9>§<:>cl>/c\.
When 0 < ¢ < ¢, tAPE vemﬁeshn(l)ﬁ)E—t* at <Oandhm/PE—O When ¢ > ¢, the

C—>C
optimal taz is tFF = 0.

I8]f the last constraint holds with equality there is a continuum of PBEs in the report-audit game. To
avoid technical complications, we assume now that the equilibrium is selected where the government audits
with probability 8. As we will point out below, this assumption —just as the previous one under full evasion—
could be modified without altering our results.
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This proposition is most easily understood with reference to Figures 4, which depict the
profiles of the optimal tax 7%,

6<0 6<0<1
tl’ tr
t £ PE tr
tl’ fPE
t '
0 ——C 0 \ »C
(o C cC ¢
Figure 4(a) Figure 4(b)

Figures 4: Optimal tax under regime RF¥

In both cases, the optimal tax tﬁ:E is lower than the optimal full-information tax ¢ and it

weakly decreases with ¢. The intuition is as follows. Clearly, when ¢ = 0, there will be no
misreporting and the government will set a tax ¢. Assume for convenience that, in this case,
f = 0. When ¢ becomes positive, though, equilibrium play in the “report-audit” game shifts
to mixed strategies. As ¢ grows, as noted above, so does 7 and thus tax collection falls.
This means that the marginal contribution of the tax level ¢, to welfare through public good
provision falls. In order to restore first-stage optimality, the marginal cost of the tax level in
terms of the rich taxpayer’s private consumption has to go down as well. The government’s
optimal reaction is then to lower ¢, (while raising f, so as to keep their sum equal to t}).
Hence the decrease in welfare due to the increase in the audit cost is attenuated with a tax
below the full-information one. The same argument explains why the tax distortion grows
with ¢, until ¢ = ¢;. For higher audit costs, a limit result for regime R obtains. The
government chooses taxes and fines so that ¢ = ¢: dishonest rich taxpayers misreport with
probability one, and the government is indifferent between auditing low-income reports and
not doing so. As shown in the Appendix, this implies that the tax tAfE =t/ is independent
of ¢ and thus, the tax profile becomes flat.

When 6, the probability that a given rich taxpayer is dishonest, is small, case A, as
displayed in Figure 4(a), obtains. The optimal tax tZ'” is always strictly positive. But this
does not always hold. As ¢; grows with 6, if § becomes large enough eventually (6 > 5)
we will have ¢; > ¢. This happens in case B, and is shown in Figure 4(b). There, when
¢ € [¢, 1], the marginal contribution of ¢, to welfare through public good provision is lower
than its cost in terms of private consumption even at t, = 0. Audits are just too costly

9The distortion is measured by the difference t* — tF'F.
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for the government to even want to induce itself to play an equilibrium in mixed strategies
in the “report-audit” game. Thus, it is optimal for the government to generate a new “no
taxation” regime, which we will denote by RV7.2° When ¢ > ¢;, this “no taxation” regime
obtains, with ¢, = 0.

Taking into account the optimal tax and fine levels, we can obtain the profile of expected
welfare under regime RTE:

pu(yy) + (1 — pu(y, — 7F) + (1 — p) (1 — 67)¢FF  if ¢ < min{e;, ¢}

EWPE — {
pu(yp) + (1= puly, — ) + (1 —p)(1 = 0m)t;, if ¢ > min{cy, ¢}

When ¢ < min{c,, ¢}, it is straightforward to prove, using an envelope argument, that EWZ
decreases with c. When ¢ > min{c;, ¢}, EWP¥ is constant and equal to EW’ (i.e. the welfare
level with ¢/ > 0) or to the welfare level without taxation EWN?. The welfare profiles that
correspond to cases A and B of Proposition 3 may be visualized in Figures 5 below.

0<46 0<0<L1
* EW”
EW EW PE
EW’ EW FE
EWNT
0 .Cc 0 c
C, c c C,

Figures 5: Expected welfare under regime R'F

3.2.3 Choosing regimes

Naturally, the government will choose a tax law leading to the regime that generates the
highest expected welfare. The following proposition completely characterizes the main result
of this paper.

Proposition 4

o If 0 < 1, there exists a value of the audit cost T € (0,c1) such that BWFE(c) =
EWEE(@«). When ¢ <, EWPE > EWLE; otherwise EWFPY < EWEE,

20In the description of the “report-audit” game, we assumed that ¢, > 0. If {, = 0, in all equilibria of
that game there is no tax collection from dishonest rich taxpayers. Hence, we can assume without loss of
generality that there is no misreporting and, therefore, no audits.
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o If0=1,7"°=c;. Thus, when c < ¢, EWFE > EWFE: otherwise EWFE = EWFE,

This proposition is most easily understood with reference to Figures 6, which depict the
maximum expected welfare levels attainable for each audit cost under each regime, i.e. it

combines Figures 3 and 5. The maximum feasible welfare level is represented by the upper
envelope of EW'F and EWFF,

o<1 =1

EW”™ EW”™

EW NT EW NT

0 T, coO

EI’]C I= Cl
Figure 6(a) Figure 6(b)

Figures 6: Choice of regimes

When 6 < 1 (i.e. when there are some honest rich taxpayers), since EW % (weakly) decreases
with ¢, while EW TP (weakly) grows with ¢, Figure 6(a) shows that there exists a positive
audit cost ¢"¢ for which both welfare levels coincide. As is intuitive, for low audit cost the

government chooses a tax law (tArPE , FPE ) that gives way to regime RFE| while for high audit

costs it chooses a pair (tAfE , fAF EY such that regime R'F obtains and the government never
audits. Let us note that it is never optimal for the government to choose regime RN Even
when 6 > 6 and for any audit cost ¢ > ¢, the government can reach a higher welfare level by
setting a positive tax level and low or no fines, so that regime R” obtains. In other words,
regime RNT is always dominated by regime R,

Figure 6(a) depicts an interesting property of the upper envelope of EW % and EWE :
EWTE intersects EWFF when the latter is increasing, as shown in the Appendix. This
implies that expected welfare is non-monotonic in audit costs. For some range of audit
costs, the government strictly gains when audits become more costly. The intuition for this
result is related to the absence of commitment to an audit probability. Under partial evasion,
as ¢ grows the government lowers taxes to attenuate the increase in evasion. Still, welfare
falls. As figure 6(a) shows, when ¢ € ("¢, ¢1) it may be the case that the government chooses
to eliminate its own incentives to audit by setting no fine and selecting the maximum tax
compatible with full evasion even when, under regime RF”, that tax is strictly below the
full-information optimal level. In a way, this means that the government chooses to commit
not to audit not only by choosing not to fine evaders, but also by setting a low enough tax.
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An increase in ¢ lowers the cost the government has to pay to commit not to audit, i.e. it
makes regime R'F compatible with a higher tax, and thereby raises expected welfare.

As we mentioned in the Section 1, many papers explain why penalties for evaders are not
optimally set at their maximal legal level. When ¢ < ¢7¢, this holds in our paper. But we
are not aware of any other contribution where fines for evaders are eliminated from the tax
law, as happens here when ¢ € (¢"%, ¢1). In the discussion below, we argue that this result is
robust to changes in the model’s assumptions.

When 0 = 1, Figure 6(b) shows that EW is weakly decreasing in ¢, just as under full
commitment (see Section 2.1). The reason is simple: as all rich are dishonest, regime R'F
yields expected welfare EW™NT for all c. Therefore, EWF is never strictly increasing, and
thus the non-monotonicity result in Figure 6(a) cannot obtain. The presence of honest
individuals substantially modifies the qualitative results of the model.

A numerical example We provide now a numerical example to illustrate the theoretical
result of Figure 6. The retained utility function is

with £ = 10 and v = 0.5. The remaining parameters are y, = 100, y, = 50, ;. = 0.75 and
6 = 0.1. The results are shown in Figures 7 below, where the values of some endogenous
variables of the model are plotted, as functions of the audit cost c.

a

t

7t

1
40 | 75
30} 0.5
20 o 0.25
10+ b ‘

. c nc
Cnc Cl 0_5 0_7 C 0-5 0-7
Figure 7(a) Figure 7(b)
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When ¢ < ¢ = 0.193, the government chooses a tax law such that it effectively enforces it,
at the second stage. The optimal tax tAfE decreases with ¢ while individual evasion increases,
yielding a decrease in expected welfare EW ¥, Then, when ¢ > ¢, the government changes
and chooses a tax law that generates the other regime, with no enforcement. Interestingly,
at "¢, the optimal tax jumps downwardly, from 42.31 to 24.61. Then tA;DE starts to increase,
and it does so at an increasing rate. In spite of this jump, expected welfare is continuous and
starts to increase, until ¢ = ¢; = 0.277, where ETE = t* = 50. Then, even if the audit cost
increase, both tATFE and EW** remain constant. Figure 7(c) confirms that expected welfare
is non-monotonic in c.

4 More general assumptions and extensions of the model

Here we analyze whether adopting more general assumptions or extending the model in
several directions significantly alters the main results of the paper.

More than two income levels In order to see whether assuming more than two
income levels would change the results of the model, assume that individual incomes y; can
adopt n values y1, ..., yn, with y; < ys < ... < y,. Let 0 < p; < 1 be the probability that any
given taxpayer’s income is y;, i = 1, ...,n. Again, assume that each taxpayer of type y; > 1,
may be dishonest, with probability 6 € (0, 1]. Finally, denote by ¢; the tax due for a taxpayer
with income y; > ;.

Although we cannot provide a complete characterization of the equilibrium of the report-
audit game 2!, we know that a full-evasion regime will emerge for values of the audit cost

2I'More income levels imply more strategies for taxpayers, and thus more possibilities of misreporting,
which yields to more possible configurations of mixed-strategy equilibria. To the best of our knowledge, only
Landsberger et al. (2000) have solved such a report-audit game. However, as they assume that audit costs
depend on individual incomes, the enforcer does not know, when it chooses whether to audit a report, the
cost it will finally bear. Thus, when audits are indeed performed, their equilibrium is qualitatively different
from ours. Anyway, even in their model, there always exists a non-audit regime, which is not analyzed in
their article.
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above a threshold ¢. The exact value of this threshold depends upon the tax law. In the
full-evasion regime, all dishonest taxpayers report an income ¥, and thus, as no audits are
performed, they pay no tax. Hence, expected welfare is

EWF = pru(y) + > pi{fuly:) + (1= 0)[uly; — ;) + ]}

Yi>Y1

’FE

It can be easily shown that the optlmal tax t; "~ is implicitly given by

yielding the optimal full-information taxes 5 < ... <t} < ... <{t}.

Here, the same argument presented in Appendix 6.2 applies: for low values of the audit
cost, the government cannot cause regime RFF to emerge with such a schedule of optimal
taxes. T herefore it is constrained to choose taxes %FE < tf. As c increases, the governmet
can increase t up to ¢, and then the optimal tax remains constant. So, as EW'? is again
concave in t;, it weakly increases whenever tAFE < t¥. This leaves the door open for expected

welfare to be non-monotonic in the audit cost even with more than two income levels.

Taxing the poor If the government also taxes the poor??, the second-stage equilibrium
probabilities become:

u(yr - tp) — u(yr - tr)
u(yr —tp) —ulyr —t- — f)
_ He
(= 0+ 7~y — e = [aly — &) — (s — & = )
where ¢, is the tax owed by poor individuals. This implies that the threshold ¢ becomes
- (1—p)d
c=—"-"—(t—t,+ [ — |ulyr — ) —uly, — T, — .
Moving back to the first stage, the optimal tax laws are obviously different than the ones
obtained in the previous sections. Nevertheless, the qualitative results hold.?® In particular,
when the government wishes to generate regime RF. two cases emerge. When the audit

cost is relatively low, the optimal tax law verifies t%'F < t*, tAgE >t

™)
I

=)

FE _JFE _ _GFE\ TFE H TFE _
B — ful =) = ulor = 879 = (1 g ) o and =0

On the other hand, when the audit cost is relatively high, %?E =17, fFE > (0 and %ZE >t
Comparative statics show that, in the first case, expected welfare increases with respect to the
audit cost whereas, in the second case, it does not depend upon this parameter. Therefore,
under some parameter conditions, we obtain again that the government’s optimal response
to tax evasion is not to fine evaders and that expected welfare can be non-monotonic in the
audit cost.

22 Again, distinguishing between honest and dishonest poor taxpayers is irrelevant because, even for dis-
honest poor taxpayers misreporting is a dominated strategy.
23The proofs of these results are available upon request.
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The use of a non-linear utility function We could have adopted a more standard
utility function, u(g;) + v(g). In this case, the optimal full-information tax ¢} is implicitly
given by the following first-order condition

u'(yi —t7) =o' (1= ) t7)

and verifies the second-order condition for a maximum.

As we mentioned above, the use of a concave function v( ) substantially modifies the
equilibrium of the report-audit game, especially the characterization of the ‘partial-evasion’
regime. Nevertheless, a full evasion regime obtains.?* In this regime, expected welfare is

W' = () + (1= m)l0u(y) + (1~ B)uly, — 1,)] +v((1 — p)(1 — 6)t,)

It is straightforward to show that the optimal tax %fE is higher than the optimal full-
information tax t*. Therefore, the argument presented in Appendix 6.2 applies here as well.
Hence, the linearity of the utility function in the public good is not crucial for our main
result.

The model with a tax administration We have just shown that, in the first stage
of the model, the government uses the levels of the tax and the fine as commitment devices.
But they are not the only available devices. Melumad and Mookherjee (1989) show that the
government can indirectly commit to enforce the tax law by delegating this task to an inde-
pendent and (net) revenue-maximizing tax administration. This organizational separation is
by now commonly accepted in the literature of optimal tax-enforcement policies [see, among
others, Cremer et al. (1990) and Sanchez and Sobel (1993)]. What happens in our model
if we assume that the government first sets the tax law (without committing to the audit
policy) and then, as in Graetz et al. (1986), a (net) revenue-maximizing tax administration
collects taxes and enforces the tax law, at the second stage? Is there room for the use of
taxes and fines as commitment devices?

At the second stage, as the tax administration decides about enforcement to maximize
expected net tax revenue, the equilibrium probability of misreport becomes

Jite
(1= w0ty + f — ]

This probability is only determined by monetary benefits and costs of auditing. Now the
value of the threshold ¢ characterized in Proposition 1 changes. Moving back to the first
stage, the fact that 7 does not include any change in utility implies that, when the government
wishes regime RFF to emerge, it is optimal to fix the penalty at its maximal legal level
Yy — t,, to attenuate tax evasion, by reducing its stake. This has two consequences. First,

T =

24Tt may seem that, with a concave utility function, not auditing cannot happen in equilibrium: the
infinite value of the marginal utility of the public good could imply that auditing someone is always optimal.
However, as some honest taxpayers comply with the tax law, the provision of public goods is always strictly
positive. Thus v/ << oo and so regime RF'F can emerge.
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the threshold ¢ is fixed at its highest level. Therefore, the last constraint in the analog of
problem PF¥ for this environment, is automatically verified and can be done away with.
Second, penalizing evaders at the maximum also (indirectly) fixes the level of individual and
aggregate evasion at the equilibrium of the second stage, as in our basic model. The optimal
tax /t?E also decreases with c. When the government wishes to generate regime RF nothing
changes qualitatively. Therefore, even when there is a tax administration, the main result
regarding the possibility of not fining evaders and the non-monotonicity of the expected
welfare when the government chooses between regimes remains valid. The main difference
with the previous section is the following: we cannot exclude the case where, in the analog
of Figure 6(a), the profile of EW'E intersects EWF when the latter is flat.

Costly taxation and imperfect audits Finally, we have assumed that tax collection
is costless, both for taxpayers and for the tax administration, and that audits are perfect.
If this were not the case, Regime RY® would emerge for lower values of the audit cost.
Therefore, our results would be reinforced.

5 Conclusion

This paper studies optimal taxes and fines in a two-period model under no commitment.
In the first period, the government designs the tax law, which comprises taxes and fines
to impose to evaders. In the second period, evasion and costly enforcement take place.
Taxpayers report their income to the government. Next, the government decides whether
to audit each report or not. If a misreport is detected, evaders are penalized; otherwise,
taxpayers pay their due tax.

The main results of the paper are the following. First, the characterization of the optimal
tax law crucially depends upon the existence of honest taxpayers. Second, in the partial
evasion regime, the tax monotonically decreases with the audit cost whereas in the full
evasion regime the tax weakly increases with the audit cost. Third, for some parameter
values, it may be optimal for the government to impose no fines for evaders as a way to
commit not to audit. Fourth, we show that as long as some taxpayers are honest, expected
social welfare is non-monotonic in the audit cost. Finally, we extend the model in several
directions, confirming its qualitative results.

Clearly, this model is a first step in the analysis of optimal tax-enforcement policies
under no commitment. Relaxing some of our assumptions, e.g. abandoning the exogeneity
of honesty, is a promising venue for future research. Finally, although the model is quite
stylized, it may have some distinctive implications that deserve empirical testing.
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6 Appendix

6.1 Proof of Proposition 1

The derivation of the unique, pure-strategy PBE that obtains when ¢ > ¢ is straightforward.

When ¢ < ¢, it is not possible that the government audits with probability zero (one)
at an equilibrium. Dishonest rich taxpayers would then misreport with probability one
(respectively, zero), which would render the government’s pure strategy suboptimal. Then
the PBE has to be in mixed strategies, so the government has to be indifferent between
auditing and not auditing a low-income report. If dishonest rich taxpayers misreport with
probability 7, when the government receives a low-income report the updated probability it
attaches to the taxpayer being rich is u/v, where v = u + (1 — p)fn. For the government,
then, the expected welfare of auditing such a report is

Bty —t, — )+, + g+ LT

whereas the expected welfare of not auditing is

(1 —p)or

1
;u(yr> + u(yp)
Equating these two expressions and solving yields 7 in (2).

If c < ¢ m™e (0,1). Thus, dishonest rich taxpayers have to be indifferent between
reporting truthfully and misreporting. Given that the government audits low-income reports
with probability [, if a dishonest rich taxpayer misreports her expected utility is

Bulyr — tr = f) + (1 = B)ulyr).

Equating this expression to the utility reached with a truthful report, u(y, —t,.) and solving,
the value of 3 in (1) obtains.
When ¢ = ¢, 7 = 1. Therefore, any 3 could be an equilibrium probability of auditing as

long as dishonest rich taxpayers find it optimal to misreport. Then, there is a continuum of
equilibria, with g € [0, 5] =

6.2 Proof of Proposition 2

We present an heuristic proof, based on geometric arguments. Recall that feasible tax laws
should verify t, + f < y,. Let ¥ = {(¢,, f) : t,, f > 0,t, + f = t:}. W is a line with slope
(-1) in the (¢,, f) plane. For any given value of the audit cost ¢, the locus of tax laws that
separate regime RI'F from regime RP¥ is given implicitly by

' (1—p)o

=t + f+uly, —tr — f) (5)
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Note that (5) only depends on ¢, + f. Then, it also defines a line I' in the plane (., f), with
slope (—1). This line shifts farther to the right when ¢ increases. As the government wishes
to stay within regime RF¥, chosen tax laws have to lie below I

When (1 0
— U * *
c>c= m (tr - [u(yr) - u<yT - tr)])

I lies above W. Therefore, as the expression to maximize in (3) is —but for a constant
factor that does not affect the solution— the same as under full information, tAFE = t* and

FFE ¢ [0, f], where f is implicitly given by

[(1 — p)0 + pfe
(1= p)o

In fact, f is the highest fine compatible with full evasion when ¢, = t*. By construction, if
I CQ, f <y, —t: Therefore, when ¢ > ¢;, EWFF is constant in c.

On the other hand, when ¢ < ¢y, I lies below ¥ and thus ¢ is no longer attainable. When
this is the case, expected welfare EW ¥ increases with the tax ¢,. Therefore, the optimal
tax t7F < ¢* is implicitly given by

=+ f+uly. —tr— f)

u(yy) +

uy,) + 11 @‘fi;‘”‘“’ _E 4y, — FF), (©)

FE is the highest tax compatible with regime RFF when f'E = 0. Clearly, hm trE = .

r

Applying the Implicit Function Theorem to (6), we obtain

Ot (1= )+ 1 .
de (I=mf 1 —w(y —rF)

where the sign of the inequality follows from the fact that u( ) is concave and tI'F < t*.

Moreover,
aszE //( %\FE a’tTE 2
T _ T r >0
oc? 1 — u’(yr t E) Oc

r

Thus, when ¢ < ¢q, hm EWFE = EWNT,

C*}

8EWFE / TFE 8%?]5
and
OPEWFE 0
oz

So EW T increases linearly with c m
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6.3 Proof of Proposition 3

First-order conditions of problem PF¥

The optimal tax law under regime R”F solves the following problem, denoted by PFF.
([ Maz jru(yp) + (1= pulyr =) + (1= p)(1 = 67)t,

subject to

’PPE tr+f§yr (/\>
jic
(1= p)0(tr + f — ¢ = [uly:) — ulyr —tr = f)])

¢ < GEH(t + | = [u(y,) — uly, —t, — )))

where A is the multiplier associated with the ex-post limited liability constraint. If we neglect
for the moment the last constraint, the Lagrangean of this problem is

T =

\

L= :uu(yp) + (1 - :u)u(yr - tr) + (1 - M)(l - gﬁ)tr - )‘(tr + f - yr)
The first-order conditions of the relaxed problem are as follows:

or

( N
g—f = (1=l = T) + (1= ) [ 1= 07 — 0P ST =R =0 (FOCY)
oL ~p0T
97 (1 —p)ot] a7 A=0 (FOC2)
L ATP+ PP ) =0 A>0 (Ccsc)
From (FOC2) we obtain
~ on
_ \JPE
N (1= o
where R )
om pell — u'(yr — tr — f)]

af (L= wb(t+ f —c—[uly:) — uly, — t — f)])?

As we have assumed that the “report-audit” game is played provided ¢, > 0, h) > 0 implies
that «/(y, — T —f FrPE ) < 1. By the concavity of the utility function, this in turn implies

that %PE + PDE < tr. As tr < y,, the ex-post limited liability constraint does not bind, so
X = 0. Hence v/ (y, — — JPE) = 1, 07/0f = 0 and finally ¢, PP 4 fPE — t*. The precise
value of 77 is obtalned by replacing A =0in (FOC1), observmg that O /0t, = 0w /0f and
rearranglng The reduced form of the first-order condition that defines the optimal tax ¢ APE

is
u(y, —t7E) =1-07 <1 (7)
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Again, by the concavity of the utility function, ffE <t
So far we have ignored the last constraint in problem PF¥. Note that if ¢ < ¢; =
(1(;)!‘9); (tr — [u(y,) — u(y, — t*)]), this inequality holds in the solution to the relaxed prob-
lem. Hence, the constraint is not binding and we have characterized the solution to PFE.
When ¢ > ¢y, for (¢,, f) to be compatible with regime R”¥ we must have t,+ f > t*. This

implies that u/(y, — t, — f) > 1. Thus, % > 0, and the government’s objective function is

decreasing in f. Then, the government chooses %?;JE —i—fp E such that ¢ = ¢, thereby generating
the case where ™ = 1, and it is indifferent between auditing low-income reports and not doing
so. The corresponding tax rate 77 =t/ is such that u/(y, — t.) = 1 — 6.

Second-order conditions of the relaxed problem

Let us denote by s the tax law (t£F fPF). As the objective function (4) is not globally
concave, we have to check if the Hessian matrix of the function

£<S=)‘) = :U’u(yp) + (1 - :u)u(yT - tr) + (1 - M)(l - Hﬁ)tr - )‘(tr + f - yr)
evaluated at (s, X) is negative semidefinite. That matrix, evaluated at (8, X), is

92L(EN) 92L(EN)
ot2 Dfot,

V2LE,N) = . )
92L(EN) D2L(EN)

ot,0f of2
where 92L(EN) " TPE FPE 9’7
ot2 = (1 - :UJ)U (yT - tr ) - (1 - :u)etr a_tg
92L(EN) _ 92L(EN) “PE 927
afoty —  oof —(1 = p)bt; Dt OF
92L(EN 27
a](fz b — —(1- M)Q?rPEg—fz
It is straightforward to show that
o*r B o*r B o’ . per” (yr —t- — f)) 50
o2 afot, af? (1 - N)e(tr +f—c— [u(yr) - u(yr — 1t — f)])Q
Hence,

2 (e N 2~
ERE = (1= (g, — 17%) = (1= 0B P5E <0

PLEN) PLEX 2LEN) | 2%
aig ) 3}2 ) _ ( af(at )) = _(1 - M)29%?E?«)_tgu”(yr — 1, ) >0
These signs ensure that the Hessian matrix of £(s,\), evaluated at (s, /):), is negative semi-
definite. Thus, the first-order conditions of the relaxed problem verify the second-order
conditions for a maximum, and they are also sufficient to characterize the optimal schedule
(%?E7 fPE)
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Comparative statics

By the Maximum Theorem [Berge (1963)], the optimal tax t£” is a continuous function
of the audit cost c. In order to completely characterize the optimal schedule (tA;DE, 2 ), let’s
a?PE

compute —>— and %. Applying the Implicit Function Theorem, we can show that
owre ! = lul) = v =)
D (L= 0wy —I7F) (6 — c — [ulyy) — ulyr — )2
and

o _ p tr— [u(y,) —uly. —t;)]
de U (tr—c— [ulyr) — uly, — t2)])?

because, by concavity, u(y,) < u(y, — t¥) + u'(y, — t)t*.
—_——

>0

=1

Domain of positive taxation

We have described completely case A in Proposition 3. There is another possibility: if
6 is large enough, as c¢; grows with 6, the optimal tax may go to zero. We examine this
situation here.

From (7), we can find the value ¢ that generates the limit case
implicitly characterized by the following expression

tPP — 0. This value is

~

e
(1= p) (@t — ¢ = [ulyr) — uly, — 7)])

After some manipulations, we obtain

(1 — o/ (y)) (1 = ) (&7 = [ulyr) — u(yr = 1))
1= (1= p)u'(yr)

ul(yr) =1-

c=

It will be useful to compare ¢ to ¢;. As

o B0 it lnty) ~ ity )1~ )
! [1— (1 — ) (y)][(1 — p)0 + ]

EE ¢y if and only if ¢ z 1—d(y.) = 6. This completes the characterization of the tax profile

for case B in Proposition 3 m
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6.4 Proof of Proposition 4

Assume that 0 < 0. Let’s study the behavior of the function
A(c) = EWPE(c) — EWFE(c)

We know that
lim A(c) = EW* —EWN > 0

c—0
OA(c) OEWTE(c) OEWIE(c)
= — fi
e 5 9% <0 orc e (0,¢)
limA(c) = IimEWP? — limEWFE

where

HmBWPE = pu(y,) + (1 — wu(y, — GmPF) + (1 — p)(1 — 0lim 7) lim ¢£F
c—cC1 c—cC1 c—cC1 c—C1

= pu(yp) + (1 = p)u(y, — Im ") + (1 - p)(1 - 0) (U(yr — lim#77) + limtArPE>
c—c1 c—cC1 c—cC1

N J/
~”

< u(yr) < u(yr—ty)+ty

-~

Thus, limA(c) < 0. Hence, as the function A(c) is continuous and decreasing on (0, ¢;]
and tlziiféﬂg(c) >0 > Clljg A(c), there exists a unique critical value "¢ such that A(¢"¢) =0
(Bolzano’s Theorem). When ¢ < (>)2", EW"*(c) > (<)EW"*(c).

When 6 < 6 < 1, the proof is the same but easier, because ILI?EWP P = EWNT <
lim EWE, o

c—cy

When 0 = 1, EW E(c) = EWMT and thus ¢ =¢; m
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