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Abstract

We follow the approach of Grochulski (2007), who determines the optimal
income tax schedule when individuals have the possibility of avoiding paying
income taxes. We however modify his model by considering a convex conceal-
ment cost function. This assumption violates the subadditivity property made
by Grochulski (2007) and this has strong implications for the design of the
tax schedule. This latter indeed shows that, with subadditivity, all individuals
should declare their true income. Tax avoidance is thus not optimal. With a
convex cost function, we �nd that a subset of individuals should be allowed to
avoid taxes, provided that the marginal cost of avoiding the �rst euro is suf-
�ciently small. We also provide a characterization of the optimal income tax
curve.
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1 Introduction

Individual responses to taxation can be classi�ed into two broad categories. On

the one hand, individuals react to taxation by changing arguments of the utility

function, i.e. leisure and other goods and services. Slemrod (1995) names this e�ect

the real response to taxation. Conceptually distinct from real substitution responses

are e�orts to reduce one's tax liability without modifying economic decisions, such as

labor supply or savings. These responses can be legal (avoidance) or not (evasion).

Slemrod and Yitzhaki (2002), building on the work of Stiglitz (1985), distinguish

three basic principles of tax avoidance: retiming, tax arbitrage and income shifting.

Retiming occurs when the timing of certain transactions responds to changes in tax

rates. The classic example is the anticipation of capital gains realizations following

the announcement of the tax rate increase in the Tax Reform Act of 1986 (TRA86).

Tax arbitrage denotes all the activities that take advantage of inconsistencies in the

tax law. Income shifting arises when the reduction in reported incomes is due to

a shift away from taxable individual income toward other forms of taxable income,

such as corporate income. An illustration is given by the shift from C corporations

into S corporations (which are taxed like partnerships and therefore are not subject

to the corporation income tax) following the drop in the top individual rate below

the corporate rate in TRA86.

There exists now quite a substantial empirical literature, summarized in Saez,

Slemrod, and Giertz (2010), that assess the extent of avoidance responses to taxation.

These studies are mainly based on the natural experiment provided by TRA86. Saez

(2004) �nds that income shifting can explain most of the rise in Subchapter S and

partnership income. Gruber and Saez (2002) estimate and compare the elasticities of

taxable and of broad income. They �nd a much lower value for the former, suggesting

that much of the taxable income response comes through deductions, exemptions,

and exclusions. Overall there is compelling evidence of strong behavioral responses

to taxation. Moreover these responses fall mainly in the avoidance category. There

is indeed no evidence to date of real economic responses to tax rates.

In contrast, the theoretical literature dealing with tax avoidance is quite limited.

The optimal taxation literature, initiated by Mirrlees (1971), focuses on the real
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response to taxation. It aims at identifying the optimal income tax curve when

individuals react to the tax by decreasing their labor supply. As argued before, this

response is not the empirically most relevant. The taxable income is very sensitive

to the tax rate mainly because of tax avoidance and evasion.

Slemrod (2001) studies the e�ect of income taxation in a model where both real

(change in labor supply) and avoidance responses are taken into account. He does

however adopt a purely positive standpoint and does not determine the optimal level

of taxes. Slemrod and Kopczuk (2002) determine the optimal level of avoidance.

Contrarily to labor supply responses, avoidance behaviors can be, at least partly,

controlled by the government. This has crucial implications for the design of the tax

system. If avoidance responses to taxation are large, the best policy would not be

to lower tax rates (as suggested by the standard Mirrleesian approach), but instead

to broaden the tax base and eliminate avoidance opportunities.

Quite surprisingly, there are no theoretical studies, with the notable exception of

Grochulski (2007), who addresses the problem of the optimal nonlinear income tax

schedule when individuals try to avoid taxes. Grochulski (2007) develops a standard

optimal taxation model, in which individuals respond to the income tax by hiding

part of their income, at a cost, instead of reducing their labor supply, as in the

Mirrlees model. He �nds two main results. First, at the optimum with taxes, no

individuals should hide income. This result is called the no-falsi�cation theorem.

Second, the optimal tax schedule is such that marginal tax rates are equal to the

marginal falsi�cation costs.

These results are very clear-cut. They are however derived with a subadditive

concealment cost function. In this article, we consider the case of convex cost function

(that violates subadditivity). It turns out that the no-falsi�cation theorem does not

hold anymore. We show that, provided that the marginal cost of concealing the

�rst euro is low enough, individuals belonging to the middle-class should optimally

hide part of their income to the �scal authority. For a marginal cost close to 1

however, all individuals should declare their true income. Finally the �rst-best (that

consists fully equalizing after-tax incomes) is achieved when the marginal cost is

large enough (greater than 1). We also characterize optimal marginal tax rates and
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thus the shape of the optimal income tax schedule. Marginal tax rates are constant

for non-avoiding people. They are greater for individuals who avoid paying taxes.

The way they vary with income depend on the shape of the income distribution, as

well as the characteristics of the concealment cost function and the preferences of the

social planner. We construct an example with an inverse U-shaped curve of optimal

tax rates. The corresponding optimal tax schedule is �rst convex and then concave.

2 Model

2.1 Population and preferences

Individuals di�er with respect to income w, distributed according to the cumulative

distribution function F (.) and the density f(.) on the support [w−, w+]; average

income is denoted w. Labor supply is assumed to be inelastic so that income is

�xed. True income is not observable to the �scal authority and individuals have the

possibility to hide (legally) part of it to the government. This action is however costly

and we denote φ(∆) the cost of hiding ∆ euros, where φ is continuous and φ(0) = 0,

φ′(.) > 0, φ′′(.) > 0. Observe that we consider a convex cost function, which does

not satisfy the subadditivity property. The income declared by an individual with

true income w is denoted ŵ(w). It is assumed that individuals cannot declare more

than their true income: ŵ(w) ∈ [0, w].

Preferences depend only on consumption c, i.e. after-tax income. We assume for

simplicity a linear utility function: u(c) = c. In the remainder of the paper, we will

therefore talk indi�erently of utility or consumption.

2.2 Tax policy

The government levies a tax Tw(ŵ) on declared income. We consider a purely

redistributive problem, so that the government budget constraint is:

ˆ
Tw(ŵ(w))f(w)dw = 0.

Consumption is equal to net-of-tax income minus the avoidance cost: c(w) = w −

Tw(ŵ(w))− φ(w − ŵ(w)).
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3 The optimal income tax schedule

3.1 Government's problem

The problem of the government consists in �nding the tax function on income, Tw(ŵ),

that maximizes a given social welfare function. By the Revelation Principle, this

problem can be conveniently addressed by restricting ourselves to direct and revealing

mechanisms. In other words, individuals are asked to directly declare their type and

are assigned a reported income and a tax levels ŵ(w̃) and T (w̃), contingent on

their report w̃. The allocation they receive should be designed such that individuals

have incentives to reveal truthfully their type: w̃ = w. Assuming that the planner

maximizes the sum of a concave transformation G(.) of individual utility levels, his

program can be written:

max
0≤ŵ(w)≤w,T (w)

ˆ
G(U(w))dF (w)

st

U(w) = w − T (w)− φ(w − ŵ(w)),ˆ
T (w)f(w)dw ≥ 0 (1)

and

U(w) ≥ w − T (w′)− φ(w − ŵ(w′)). (2)

The third constraint is the Government Budget Constraint (GBC) and the last one

is the incentive constraint: a type w individual should not want to pretend that he

is of type w′.

3.2 The solution without incentive constraints: �rst-best allocation

Without incentive constraints, there is no cost in making individuals reveal their

true income, so that the �rst-best allocation can be achieved. Solving the previous

program without the constraint (2) and denoting µ the Lagrange multiplier of the

GBC, we get:

G′(U(w)) = µ.

Quite obviously, as the government maximizes a concave transformation of individ-

ual consumptions, the �rst-best allocation consists in giving all individuals the same
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consumption level. As soon as the marginal cost of avoiding the �rst euro is not

too large (less than 1 precisely), this is not incentive compatible. A given individ-

ual w could indeed increase his consumption by making avoidance since �public�

consumption is unchanged and the cost of avoiding the �rst euro is low enough.

3.3 The optimality of avoidance

The incentive constraint (2) implies that every individual should report truthfully

his type. It follows that:

w = arg max
w′

w − T (w′)− φ(w − ŵ(w′)),

and thus

−T ′(w) + ŵ′(w)φ′(w − ŵ(w)) = 0. (3)

Using standard technique in mechanism design, the second-order condition for a local

optimum can be shown to be:

ŵ′(w)φ′′(w − ŵ(w)) > 0.

As the cost function is assumed to be convex, the second-order condition is satis�ed

if and only if ŵ′(w) > 0, i.e. reported income increases with true income.1 Violation

of this condition implies that a subset of individuals should be bunched at the same

allocation, declaring the same level of income and paying the same amount of taxes.

Recalling that U(w) = w − T (w)− φ(w − ŵ(w)) and using (3), we have

dU

dw
= 1− φ′(w − ŵ(w)). (4)

This condition is intuitive. The social planner, who wants to equalize consumption

levels in the �rst-best, wishes to make the change in utility with respect to income as

small as possible. There is however a limit to this, caused by the incentive constraints.

If the second-best allocation were to imply dU/dw < 1−φ′(w− ŵ(w)), it would not

be incentive compatible as the individual w would want to mimic the individual with

a little less income. The change in �private� consumption, 1− φ′(w − ŵ(w)), would

more than compensate the loss in �public� consumption, dU/dw.

1This is the analogous condition to having pre-tax income being increasing with productivity in
the optimal taxation literature (Theorem 1 in Mirrlees (1971)).
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Anticipating on later results, we are not able to say if φ′(w − ŵ(w)) is lower or

greater than 1 at the optimum, leaving open the possibility that utility be decreasing

with income for a subset of the population. This stands in contrast with the Mirrlees

model, in which utility is necessarily increasing with productivity; otherwise high

productivity individuals would have interest in mimicking low productivity ones.

Here this is not guaranteed: if high incomes incur a large marginal cost of avoidance,

they do not want to pretend having a lower income, even though they end up with

a lower consumption level.

We can thus restate the planner's problem as follows

max
0≤ŵ(w)≤w,T (w)

ˆ
G(U(w))dF (w)

st

U(w) = w − T (w)− φ(w − ŵ(w)),ˆ
T (w)f(w)dw ≥ 0,

dU

dw
= 1− φ′(w − ŵ(w)).

Taking U as the state variable, we form the Hamiltonian associated to this program:

H = (G(U(w)) + µT (w))f(w) + λ(w)
dU

dw
+ β(w)(w − ŵ(w)),

where µ and λ(w) are the multipliers associated to the GBC and the incentive con-

straints respectively; β(w) is the multiplier on the constraint ensuring that individ-

uals report less than their true income. We did not include the multiplier on the

constraint of positive report as this constraint can be shown to be non-binding at

the optimum. The �rst-order conditions are then

∂H
∂ŵ

= 0

⇔ µ
dT

dŵ

∣∣∣∣
U

f(w) + λ(w)φ′′(w − ŵ(w))− β(w) = 0, (5)

∂H
∂U

= −λ′(w)

⇔ −λ′(w) = (G′(U(w)) + µ
dT

dU

∣∣∣∣
ŵ

)f(w). (6)
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Noting that dT/dŵ|U = φ′(w − ŵ(w)) and dT/dU |ŵ = −1, conditions (5) and (6)

become

µφ′(w − ŵ(w))f(w) + λ(w)φ′′(w − ŵ(w))− β(w) = 0, (7)

−λ′(w) = (G′(U(w))− µ)f(w).

Integrating the second condition and using the endpoint condition λ(w+) = 0 yields

λ(w) =

ˆ w+

w
(G′(U(t))− µ)f(t)dt. (8)

This multiplier measures the change in social welfare when individuals from w to

the top are given one extra euro. On the one hand, the utility of the concerned

individuals is increased and this is valued G′(U(t))) by the social planner. On the

other hand, this change is costly to society; the corresponding change in social welfare

is given by µ, the multiplier of the GBC. Inspecting (7), it should be observed that

λ(w) is negative for individuals who do avoid taxes (for which β(w) = 0).

From the endpoint condition λ(w−) = 0, we obtain

µ =

ˆ
G′(U(w))dF (w). (9)

We now argue that, when the marginal cost of hiding the �rst euro, φ′(0), is

low enough, some individuals will report strictly less than their true income. On

the other hand, for φ′(0) su�ciently close to 1, all individuals report truthfully their

income and there is no tax avoidance at the optimum. Suppose that all individuals

declare their true income: ŵ = w, ∀w. Then (4) implies:

dU

dw
= 1− φ′(0).

Integrating this condition yields

U(w) = (1− φ′(0))w + k,

Recalling that utility is equal to consumption, the GBC can be written:

ˆ
U(w)f(w)dw = w −

ˆ
φ(w − ŵ(w))f(w)dw.
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As ŵ = w and φ(0) = 0, this becomes:ˆ
U(w)f(w)dw = w

⇔ (1− φ′(0))w + k = w

⇔ k = wφ′(0).

As soon as φ′(0) < 1, U(w) is an increasing function of w. From the concavity of

G(.), we can conclude that λ(w) is everywhere negative (except at w− and w+ where

it is 0). When φ′(0) = 0, the �rst term in (7) disappears. Noting that β and φ′′

are positive, condition (7) is violated for any w ∈ (w−, w+). Therefore it cannot be

the case that all individuals declare their true income. By continuity, this conclusion

holds true when φ′(0)→ 0.

When φ′(0) = 1, we have U(w) = w and λ(w) = 0, ∀w, so that the �rst-best

allocation is attained. The inspection of (7) makes clear that β(w) = µφ′(0)f(w)

is positive for all w, meaning that no avoidance is optimal for all individuals. The

intuition is clear: when avoidance is too costly, individuals have no better choice

than declaring their true income. This conclusion holds true for φ′(0) > 1. When

φ′(0)→ 1, the �rst-best is not attained but a continuity argument allows to conclude

that all individuals declare their true income. The marginal tax rate in such a case is

constant and equal to φ′(0) but consumption levels, which are (1−φ′(0))w+wφ′(0),

are not fully equalized.

These results suggest that there exists a threshold value for the marginal cost

φ′(0), denoted φ̃, such that no individual avoids taxation if and only if φ′(0) ≥ φ̃.

From (7), no individual will avoid taxes as soon as:

µφ′(0)f(w) + λ(w)φ′′(0) ≥ 0 for all w

where

λ(w) =

ˆ w+

w
(G′((1− φ′(0))t+ wφ′(0))− µ)f(t)dt

and

µ =

ˆ
G′((1− φ′(0))w + wφ′(0))dF (w).

This condition is equivalent to

−λ(w)

f(w)
≤ µ φ

′(0)

φ′′(0)
.
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The limit value of φ′(0), φ̃, is thus implicitly de�ned by

max
w

−
´ w+

w (G′((1− φ̃)t+ wφ̃)−
´
G′((1− φ̃)w + wφ′(0))dF (w))f(t)dt

f(w)

=
φ̃

φ′′(0)

ˆ
G′((1− φ̃)w + wφ′(0))dF (w), (10)

where it should be noted that φ̃ depends on φ′′(0).

We have shown that some individuals will optimally avoid taxation when φ′(0) <

φ̃. Noting that, as λ(w−) = λ(w+) = 0, individuals at the top and the bottom of

the income distribution should report their true income, we obtain that there exist

two threshold values winf ≥ w− and wsup ≤ w+ such that individuals with income

w ≤ winf and w ≥ wsup declare their true income. Moreover individuals located

closely to the �right� of winf and to the �left� of wsup understate their income report

to the �scal authority; winf and wsup are solutions to

µφ′(0)f(w) + λ(w)φ′′(0) = 0. (11)

Note that there may exist more than two solutions to this equation, in which case

some subsets of individuals located in the interior of the income distribution also

declare truthfully.

We summarize in the following proposition the results of this section.

Proposition 1 1. There exists φ̃ ∈ (0, 1), implicitly de�ned by (10), such that

(i) If φ′(0) ≥ φ̃, ŵ(w) = w, ∀w;

(ii) If φ′(0) < φ̃, ∃w ∈ (0, 1) such that ŵ(w) < w.

2. When φ′(0) < φ̃, there exist winf and wsup, obtained as solutions to (11), such

that

(i) ŵ(w) = w, ∀w ≤ winf and w ≥ wsup;

(ii) There exists δ > 0 such that ŵ(winf +δ) < winf +δ and ŵ(wsup−δ) < wsup−δ.

Optimal reported incomes and consumption levels are represented on �gures 1

and 2 respectively.

We now give the intuition of our main result, namely that some individuals

should optimally conceal income when φ′(0)→ 0. Suppose there is no avoidance and

10



ŵ

wwinf wsup

Figure 1: Reported incomes

c(w)

w

c(w)

w

φ′(0)→ 0 φ′(0)→ 1
winf wsup

Figure 2: Consumption levels
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c(w)

w
w̃

Figure 3: The e�ect of allowing avoidance

make individual w̃ avoid at the margin by perturbing the consumption schedule as

represented on �gure 3.

Making w̃ avoid at the margin (ŵ = w̃ − ε) allows to relax incentive constraints

(because of convex concealment costs, higher income individuals are less tempted to

mimic w̃). This corresponds to the term −λ(w)φ′′(0) in (7). But it also has a cost

represented by the term µφ′(0)f(w): w̃ must incur a lower tax in order to stay at the

same consumption level (to compensate for the cost of avoidance). When φ′(0)→ 0,

the bene�t outweighs the cost for almost all individuals (not for individuals at the

extreme of the distribution as λ(w−) = λ(w+) = 0). When φ′(0) → 1, λ(w) → 0

and the cost outweighs the bene�t for all individuals. It thus explains why it is

optimal to allow for avoidance when the marginal cost of concealing the �rst euro

is low enough. It also helps to explain why it concerns individuals belonging to the

middle-class and not the very poor and the very rich.

3.4 Marginal tax rates

From the individual optimization problem, we know that individuals equate the

marginal tax rate with their marginal rate of substitution:

Tw′(ŵ(w)) = φ′(w − ŵ(w)). (12)

Marginal tax rates are equal to the marginal cost of avoidance and are thus every-

where positive. The intuition for this result is clear. Should the marginal tax rate

12



be lower (resp. greater) than the marginal cost, individuals should decrease (resp.

increase) the amount of avoidance.

It is clear from (12) that marginal tax rates are everywhere positive. As empha-

sized previously, we are however not able to conclude about whether they are lower

or greater than 1. In the latter case, this would imply that utility decreases with

income (see (4)).

For individuals who declare their true income (ŵ = w), we thus readily obtain

that they face the marginal tax φ′(0). For the others, we can, using (7) with β set

to 0, express the marginal tax rate as follows:

Tw′(ŵ(w)) = −λ(w)

µ

1

f(w)
φ′′(w − ŵ(w)).

This expression is close to (9) in Diamond (1998) and its interpretation is by now

standard in the optimal taxation literature (See, e.g., Saez (2001)). On the one hand,

increasing the marginal tax rate at a given income level generates a distortion at this

point so that the more there are people at this income level, as measured by f(w),

the lower the marginal tax rate should be. The distortion comes from the fact that

individuals will react to the increased marginal tax rate by reducing their reported

income. The term 1/φ′′(w − ŵ(w)) measures this distortion (it can be obtained by

di�erentiating (12)) and accordingly the lower φ′′(.), the lower should be the marginal

tax rate. On the other hand, raising the marginal tax rate locally allows to raise

additional taxes on all individuals with higher income, without a�ecting incentive

constraints. The net bene�t of doing so is given by −λ(w) (it is divided by µ in order

to convert it from utility to monetary units). The larger this bene�t, the larger the

marginal tax rate.

It is thus quite hard to predict how marginal tax rates should vary with income.

It depends on the way λ(w), f(w) and φ′′(w − ŵ(w)) vary with w. We should

however notice that marginal tax rates are always larger for individuals who avoid

with respect to non-avoiding people. This is obtained readily by using (12) and

observing that, due to the convexity of φ, φ′(w− ŵ(w)) > φ′(0) whenever ŵ(w) < w.
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ŵ

winf wsup

Tw′(ŵ) Tw(ŵ)
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α

Figure 4: Shape of marginal tax rates and optimal tax scheme in the numerical
examples

4 Numerical illustration

To illustrate the model, we have constructed two numerical examples. In both ex-

amples, income is distributed uniformly on the support [0,10]. The cost of avoidance

is φ(x) = x2/2 + αx, so that φ′(0) = α and φ′′(x) = 1 and G(x) = lnx. In the

�rst simulation, α = 0.4 and α = 0.3 in the second one. We obtain that, in both

simulations, some individuals avoid, the threshold values for the avoiding individuals

being winf =1.28, wsup =8.66 and winf =0.84, wsup =9.3. Not surprisingly the set of

avoiding people expands when the marginal cost φ′(0) is lowered. We also obtain an

inverse U-shaped curve of marginal tax rates, the corresponding optimal tax schedule

being �rst convex and then concave. This is represented on the �gures below.

5 Conclusion

We have shown that it is optimal for some individuals to conceal income to the

�scal authority when the avoidance cost is convex. This contrasts with the result

of Grochulski (2007), who proves a no-falsi�cation theorem in the case of a sub-

additive cost function. Our result relies on the idea that permitting avoidance allows

to relax incentive constraints as high income individuals are less tempted to mimic

lower income ones when these latter avoid taxes. The convexity of the cost function

is crucial for this e�ect to arise and this thus explains the di�erence in the results
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w0.841.28 8.669.3

Figure 5: Reported incomes in the numerical examples

between Grochulski (2007) and our approach.

We would like to extend our work in two main directions. First we have assumed

a simple cost function, that should be generalized by considering a �xed cost of

avoidance and allowing the cost to vary across income levels. Second, we have only

considered the avoidance response to taxation. In order to get a better sense of the

shape of the optimal tax schedule, it is desirable to incorporate in the model real

responses to taxation, that is to allow individuals to choose optimally their labor

supply.
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