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1. Introduction

It is apparent that different taxes are evaded to a different extent, and optimal tax design
should clearly take such differencesinto account. In fact, thereisrelatively little literature on
the choice of an optimal tax structure in an economy where evasion exists. Thisisrather
surprising given that the basic analysis of the positive effects of taxation on evasion goes back
to Allingham and Sandmo (1972). In this paper, we analyze how the principles of efficient
tax design must be revised to take account of the differential ease with which various taxes
can be evaded. We do so in asimple context in which there is atax applying on a narrow
base that is more difficult to evade than one on abroad base. Thisway of formulating the
problem sheds light on the classical issue of when uniform taxation should be supplemented
by differential commodity taxes. Aswell, our analysis makes clear that in the presence of tax
evasion, there is atrade-off in optimal tax design. That trade-off is between the efficiency

cost of tax distortion and the efficiency cost of tax evasion.

The existing literature on tax design in the presence of tax evasion has two main thrusts. The
first of these exploits the idea that the choice of atax mix can be motivated by tax evasion
considerations. If an otherwise ideal tax base can be evaded, obtaining some revenues from a
parallel tax base that overlaps to some extent can mitigate the problem. Thus, Boadway,
Marchand and Pestieau (1994) analyze the case of adirect tax used for redistributive
purposes, and show how the possibility of evasion of that tax can lead to an argument for a
commodity tax system, perhaps with differential rates. Cremer and Gahvari (1993) conduct a
similar exercise for different commodity taxes. A drawback to these papers s that they
introduce tax evasion in arather crude way by defining an ad hoc cost-of-evasion function.
Thus, the fundamental feature of tax evasion — its riskiness to the taxpayer — is suppressed.
It is precisely the cost of risk-taking that conditions evasive behavior in the Allingham-

Sandmo approach, and one we would expect to be important from atax design perspective.

The second approach in the literature is to incorporate the possibility of tax evasion into the
standard model of optimal redistribution under asymmetric information due to Mirrlees
(1971). The emphasis here is on how the inability of the government to monitor income
perfectly (unlike in the Mirrlees case) compromisesits ability to redistribute. Inthis case,
optimal policy is modeled using the Revelation Principle, following the standard optimal

income tax methodology. Both the tax structure and the penalty structure are chosen so that



households are induced to reveal their true incomes. Thus, thereis no evasion in the
optimum, and therefore no costs of risk-taking. The issue of how to design the tax structure to
minimize evasion does not arise. See, for example, Cremer and Gahvari (1996), Marhuenda
and Ortuno-Ortin (1997), and Chandar and Wilde (1998).£]

In this paper, thereis tax evasion in the optimum, and we incorporate explicitly the cost of
risk-taking resulting from the decision to evade taxes. Asaresult, we are able to identify a
fundamental trade-off in efficient tax design between avoiding tax distortions and avoiding
tax evasion. It isimportant to be explicit about the standing of the cost of risk-taking in our
analysis. Even though the risk comes about by the representative agent’ s decision to evade
taxesillegally, nonetheless we treat it as a source of welfareloss. It isin fact the government
that produces risk opportunities by employing random auditing, a strategy that is necessitated
by cost considerations. Asin Allingham and Sandmo, individuals respond rationally to these
risk opportunities by evading taxes, and in so doing incur a cost of risk-taking. We treat this
as an efficiency cost associated with the tax system. It might be argued that fighting evasion
activities is an objective the government should pursue as such, and that the costs of risk-
taking should not be afforded welfare status on the grounds that they areillegal. Thisis
obviously a matter of judgment. We adopt the position in this paper that the objective of an
efficient tax system isto obtain revenue in away that imposes the least welfare cost on
households. Just as tax avoidance reduces household utility by changing consumption
patterns, so the risk to which tax evasion activity givesriseisasource of utility loss. It
represents a private cost that is socially wasteful .EI The analysis will makeit clear how
optimal tax design can mitigate the cost of risk-taking induced by random auditing, albeit at

the expense of introducing distortions on the taxpayer’ s behavior.

This point also sheds some light on the popular call for smplicity in taxation. Taken at face
value, it is not clear why simple taxation should be beneficial, given that it works against
equity and the efficiency gain is anything but clear. The present paper suggests the following

view of simplicity. A simple tax is one for which tax liability is easily calculated and hence

! An exception to thisis the recent analysis by Boadway and Sato (2000) where the Revelation Principle may fail
because of the fact that detection involves errors, either by the taxpayers or by the tax administrators.
However, even with the possibility of errors, the Revelation Principle will hold if the government has full
freedom to include rewards for truthful reporting in the penalty structure.

2 This position has also been adopted by Yitzhaki (1987). He argues that tax evasion generates a social cost
which adds to the excess burden of tax distortion, although he does not analyze the optimal trade-off between
these costs. See also Cowell (1990).



sure, while for one lacking ssimplicity the tax liability is not obvious and thus uncertain. If a
tax lacks simplicity, the taxpayer suffers from bearing arisk with respect to the final tax
liability. Optimal tax design should keep such risk small. For this purpose, it may even pay to
accept small tax distortions. In this sense, there is a trade-off between tax ssimplicity and tax

efficiency.

Modeling tax evasion as arisky activity clearly complicates matters. To keep the analysis
tractable, we adopt simplifications that earlier studies of tax design under evasion could avoid.
Unlike Cremer and Gahvari (1993), we assume auditing is exogenous. However, we do
specify afairly flexible formulation of the nature of penaltiesin case of detection, onethat is
more general than in the existing literature. Unlike Boadway, Marchand and Pestieau (1994),
our analysis ignores the equity objective. Our model is the one of a representative household
so focuses solely on efficient tax design. Their analysis, which studies the mix of direct and
indirect taxation in a heterogeneous-agent setting, can be viewed as a qualification to
Atkinson and Stiglitz (1976). Ours studies deviations from proportionality because of tax

evasion and can be viewed as a qualification of Atkinson and Stiglitz (1972).

The paper is organized as follows. Section 2 presents a simple model of tax evasion, whose
features are chosen so that in the absence of evasion, income taxation is efficient. Section 3
analyzes household behavior, with respect to both the choice of commodities and tax evasion.
Section 4 considers the problem faced by government and derives a general result on the
efficiency of introducing a distortionary tax instrument specifically in response to income tax
evasion. Section 5 analyzesin detail the problem when the labor supply decision is
suppressed. In this case the trade-off becomes most transparent. Section 6 illustrates the
structure of optimal taxation for a special case. Section 7 summarizes and draws some

conclusions. Proofs are relegated to the Appendix.

2. A Simple Model with Tax Evasion

Households in this economy are identical, allowing us to abstract from redistributive
considerations. The representative household supplies labor L and consumes two
consumption goods—C, a composite numeraire commaodity, and X, a specific commaodity that
can be taxed. Producer prices of C and X are fixed at unity and p respectively, and the wage
rate w is also normalized to unity by choice of labor units. Good X can be subject to an excise

tax at the per unit rate a, and labor income is taxed at the proportional ratet. We assume for



convenience that the numeraire C is untaxed, although we could carry out the analysis
assuming that the general tax is on consumption rather than labor income, provided it is
possible to evade either tax. Thereisno possibility of alump-sum tax by assumption, sincein
this simple economy it would dominate all other taxes (unlessit too could be evaded). By its
nature, the tax on X cannot be evaded. For example, it might be on a commodity, like petrol,
whose transactions can be readily monitored. However, labor income taxation can be evaded

(or equivalently, ageneral consumption tax could be evaded).

Let g be the proportion of labor income L that is either not reported or is earned in the
&l

underground economy at the going wage rate.™ The income tax t then applies to reported
income (1-g)L. Evaded income gL may be detected in part or in whole. For the part that is
detected, the household bears a pre-determined penalty. To reflect the full range of outcomes
that can occur, we adopt a very general formulation for the amount of income that is detected
and the penalty imposed. Let Z be the stochastic share of evaded income that accrues to the
household, where atilde is used to indicate stochastic variables. Assuming there are no
variable costs of detection, the share 1-Z of agiven household’'sincome is confiscated by the
tax authorities. It isassumed that the distribution of Z is given, reflecting the simplifying
assumption that both the probability structure of detection and the penalty are exogenous. As
aworking assumption, we assume that there is no aggregate risk to the government — the
proportion of evaded income detected in the economy as awhole isknown. Thisimplies that
the only risk associated with tax evasion is that borne by individual taxpayers, arisk that is

a This formulation covers the standard casein

explicitly taken into account in our analysis.
which detection of an evading individual reveas all of the income that has been evaded. In
this case, nature takes on two states as in Sandmo (1981), Yitzhaki (1987) and Cowell (1990).
In one state, tax evasion is successful and the household collects gL from its shadow activity.
In the other state, al tax evasion is detected and a penalty isimposed. If thefineisa

proportion f of the evaded income, Z takes on two values, unity and1- f .

Given L, gand Z aswell astheincome tax t, household net or disposable incomeis

% In amore general analysis, we could allow the wage to differ in the market and underground sectors, perhaps
compensating for the risk associated with illegal activity. That would complicate the analysis considerably and
obscure the point we are trying to make. By the same token, we could allow there to be some evasion of
commodity X, though less than for labor income. We have adopted extreme assumptions to make the analysis
as clear as possible.



WL = (- q)a-t) + 2]l = [a-1) + AL M
where A = 7 — (1-t) isthe (stochastic) net rate of return per unit of evaded income. Given

disposable income WL , the household’ s budget constraint can be expressed as

C+PX = WL. (2)
where P = p+aisthe consumer price of X. Notethat sinceincomeis stochastic, soisthe

consumption of goods C and X.

To simplify our analysis and facilitate comparison with the no-evasion case, we assume that
utility is additively separable in L and homothetic in C and X. Asiswell known, under these
conditions, uniform taxation of consumption of labor incomeisoptimal. Thatis, t >0,a=0
(Atkinson and Stiglitz 1972, Sandmo 1974). Moreover, we want to assume that the household

isrisk averse, so we adopt the following cardinal representation of utility:

U(®(C. X)) - D(L) 3)

where ®(C, X) — an index of real consumption — islinear homogenous, U () isincreasing
and strictly concave (U'>0>U"), and the disutility of labor function D(L) isincreasing and
strictly convex (D*,D"'>0). Note that the homotheticity of utility in C and X implies that the
ratio C/X depends solely on the relative consumer price P and not on income. We exploit that

characterization in what follows. Households are assumed to obey the expected utility

hypothesis so solve the following problem:

ax

LY @ x)-pL) st @ 4

M
C, X

The government obtains revenue from three sources — the income tax t, the excise tax a, and

its share 1- Z of evaded income. Government expected revenue per capita can be written:

(1- )L +aX +(1-z)oL (5)

* Alternatively, we could assume that the government is risk-neutral and cares only about expected revenue,
though this begs the question of how the government acting as a agent of the taxpayers shedsrisk. Our analysis
and results apply fully in either case.



where X =EX and z=EZ are expected outcomes. With no aggregate risk, these are certain,

but as mentioned our analysis applies more generally if the government is risk-neutral.

Decisions and events take place sequentialy in this economy, and it is useful to be explicit
about them. Asisusual inoptimal tax analysis, the government choosesiits policies first,
anticipating household behavior. The government is assumed to be able to commit to its
announced policies. Households then act in two steps. In the first, they choose labor supply L
and the proportion q of their income to report. Detection then occurs, so taxes and penalties
are paid and actual zisdetermined. Given z, disposable income is known, and in the second
step households decide how to allocate it between C and X. In our analysis, it is useful to treat
these two steps sequentially. In fact, since under homotheticity C/X dependsonly on P, it is
not crucial to assume that the state of detection is revealed before the household budget is
allocated: the household chooses the same C/X ratio regardiess of the amount of disposable

income WL that isrevealed. However, it is convenient for purely pedagogical purposesto

suppose that household consumption is determined ex post.

The sequence of decisions taken by the government and the representative household can then

be summarized as follows:

Stage 1 Government policies: Given z, the government chooses {t,& to maximizeits

Bl

expected revenues subject to a given level of expected utility for households,
anticipating how {t, a} affects household behavior.

Stage 2 Household labor supply and evasion: The household takes {t,a, 7} as given and

chooses {L, c} to maximize EU , anticipating how disposable income will be allocated

to C and X in Stage 3. Thisyields household supply functions L(t,a;Z),q(t,a,Z).

Stage 3 Household budget allocation: The extent of detection has been revealed so net

income WL is now given. The household chooses {C, X} to maximize real

consumption ®(C, X ) subject to itsbudget C + PX =WL .

® The solution to this problem is equivalent to its dual of maximizing expected utility of the representative
household subject to a government revenue constraint. For expositional purposes, it is more convenient to
proceed asin the text.



The problem is solved by backward induction beginning with Stage 3. The next section treats
the two steps in the household budget. In section 4, we turn to government policy.

3. Household Behavior

We begin first with Stage 3 and then go back to Stage 2.

Stage 3: Budget Allocation

The detection state and therefore z have been revealed. Given WL from Stage 2, the
representative household’ s budget allocation problem, using budget constraint (2), is:

M)?X o - PX, X) (3)

The first-order condition is:

® =PO_ (6)

X

It iswell known that for ahomothetic function like ®(C, X), ®x/®c = F(C/ X); that is, the

marginal rate of substitution depends only on C/X regardless of the level of disposable

income. Defining ¢ = C/ X asthe consumption ratio, (6) may be written F(c) = P. Inverting

this expression, we obtain

Given that ®(C, X ) islinear homogeneous, it is straightforward to show that®
L ey = P50 )
dP TS

Moreover, linear homogeneity also implies that:” dc(C, X ) = ®c(c,1) = dc(f (P)1) = ¢ (P).

Differentiating this by P, we obtain ¢'(P) = ®ccf '= -dc?/® . Therefore, for later reference,

® By Euler’s Theorem, X(D(C,l) = C(Dc(c,l) + XPx (C,l). Condition (6) may be written
(Dc(c,l) = P®x (C,l) , Or using the previous equation, (D(C,l) = (P + C)ch(C,l). Differentiating with
respect to P and ¢, we obtain (7).



$(P) _ _® _ _dx

-c = - (P+f(P)). 8

‘(P) dc e

Using this definition of ¢ (P) , the household’ s consumption level, given the optimal choice of

{c, X} at this stage, can be written:
®(C, X )= Cdbc + Xbx = ¢(P)(C + PX) = p(PML

Thus, ¢(P)L can be thought of as a maximum value function resulting from Stage 3.

Stage 2: Labor Supply and Evasion

At this stage, the detection state has not yet been revealed, so disposable income WL is
stochastic. Using the anticipated outcome of Stage 3, the problem of the household is:

Ta(: EU (3(P)ML)-D(L) (s2)

Assuming an interior solution (see below), the first-order conditions with respect to g and L

may be written, after some simplification:

Elu OB]=0 9
¢(PYL-t)E[L' [ =D'(L) (10)

The second-order conditions are;

ER (R F0 (11)
L L

8 *(PYL-OE " (O] < " (P) (12)

Two comparative static properties of the household' s problem are worth noting. Suppose that

the utility function exhibits decreasing absolute risk aversion (DARA) so —U"/U" is

" By linear homogeneity, (D(C, X) = X(D(C,l) . Differentiating by C, the expression in the text follows.
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decreasing in its argument, and increasing relative risk aversion (IRRA) so - ¢(P)NLU "IU’

isincreasing. Then, the following properties apply:

Eu" 2| = o (138)
Elu" QAW| < o. (13b)

Equation (13a) follows from DARA, while (13b) follows from IRRA.EI

In the above discussion, we have assumed an interior solution for g. Given that the household
isrisk averse, thiswill only be the case if the return from evasion is better than afair bet, that
Is, z>1-t. A positive value for q will be chosen if and only if this condition is satisfied

(Sandmo 1981, (18), or Yitzhaki 1987, (4)). If z<1-t, it does not pay to bear the risk of tax
B

evasion, so g is set optimally at zero.” For g =0, W =W =1-t, so theindividual faces no
risk. Inthis case, the problem is the standard optimal commodity tax one with two goods and
leisure. As mentioned above, for a utility function of the form (3), the optimal tax on goodsis
proportional, so a=0. Inwhat followswe assumez >1-t and focus on interior solutions

with q0(0,1).

4. The Government Problem

In Stage 1, the government foresees household behavior as characterized by problem (S2) and
the associated first-order conditions (9) and (10), where c = f (P) from Stage 3. Government
revenue per capita, given by (5), depends on household choice of {L, c} in Stage 2, aswell as
expected commodity purchasesin Stage 3, EX = X . Thelatter can be rewritten as follows,
using the household budget constraint WL = C + PX = (f (P)+ P)X and (1):

L

- EW= W[(l‘ a)L-t)+cZ]

EX=——
P+ f(P) P+ f

® For example, the proof of (13a) relies on the observation that: EU "I = —E(—U "/U )J Ny By (9) this
expression equals zeroif —U"/U" isconstant. What remainsto observeisthat E(-U"/U")U" A is

non-positiveif —U"/U", being a decreasing function, puts less weight on large valuesof U ' [\ .

Similarly Arrow (1970) shows that (13b) follows from increasing relative risk aversion (IRRA).
® This assumes that over-reporting is not rewarded, which is the case in practice.
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The government maximizes its revenue per capita subject to some given level of household

expected utility and the household choice of L and g. The problem can be written as
ol

follows;

{tI;/IT_Xc} 1—q)t+(1—2)q+a(1 q)i-t)+ S_ (S1)
o LG

p+a+f(p+a)
subject to (9), (10) and

el (p(p+api |- (L) =u 14
where uisthe given level of expected utility.

The solution to this problem yields the optima — that is, efficient —tax policy {t,a}.
Characterizing that policy is not straightforward. However, we are able to derive the

following general result, whose proof is relegated to the Appendix:
Proposition 1: If preferences satisfy DARA and IRRA, itisefficienttoseta> 0if g> 0.

Thisisin contrast to the result, mentioned above, that if g=0, it is efficient to set a=0 and to
tax consumption uniformly. Proposition 1 can therefore be interpreted as saying that there isa
trade off in the design of efficient taxation. The wage tax is more broadly based but it suffers
from tax evasion by assumption. The specific excise tax, on the other hand, cannot be evaded
but it imposes an efficiency cost relative to the optimal uniform tax. Increasing a
incrementally above zero is welfare-improving because it imposes no first-order efficiency
cost. Eventualy, the cost of the additional distortion imposed by the specific tax has to be
traded off against the cost of evasion. The nature of this trade-off can most easily be seen if
we concentrate on the special case of afixed labor supply. This case smplifies matters

considerably because, while the wage tax causestax evasion, it imposes no distortion.

19 Note that we are treating L and q as artificial variables by the government, and adding as constraints the
household’ s first-order conditions (9) and (10). Alternatively, we could simply treat the solutions of (9) and

(10) — L(t, a), q(t, a) — as being given to the government.
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5. Optimal Taxation When Labor Supply is Fixed

II"'_'IWe

If 1abor supply is given, we may delete constraint (10) from the tax-planner’s problem.
then obtain the following proposition, which does not rely on either DARA and IRRA. Again

the proof is relegated to the Appendix.
Proposition 2: If labor supply isfixed, itisefficienttoseta> 0if g> 0.

The generality of Proposition 2 is striking. All that it requiresis strict risk aversion. However,
the explanation of thisresult isfar from trivial. Aswe shall show, the response of

individuals evasion behavior to changesin a and t isin fact indeterminate without imposing
stronger conditions on the utility function than risk aversion. Therefore, the rationale for the
proposition is not simply to fight evasion. Instead, we show that the rationale liesin the
trading off of social costs associated with tax evasion on the one hand, and tax distortions on

the other.

To seethis, we begin with behavioral response. Let (a,t) be the solution to problem (S2)
when labor supply isfixed: that is, it solves (9). Implicit differentiation of (9) yields:

dq _ _¢'EU"TWA g 99 _ _EUUgL-(1-Qg)EU" 7y
aa ¢EU 1 |j2 at EU n iz

Evasion is non-decreasingin a (dq/0da< 0) if IRRA, or (13b), applies.IEI Thesignof dq/otis
even less determinate. Even if we assume DARA, or (13a), its numerator cannot be signed
without ambi guity.EI Hence little can be said about the effect on q of an exogenous increase

of a combined with a decrease/increase of t.

The interpretation of the solution to the government’ s problem (S1) involves identifying the
effects of utility-compensated changes in the taxes a and t, since expected utility is being held
constant in solving for optimal taxes. However, the reaction of g to a compensated increase of

aisequally indeterminate in sign. Define the household' s expected utility resulting from its

1 While labor supply might be literally fixed, households will in fact choose a constant labor supply in the
special casewhereU (P ) =log @ . Inthis case, the first-order condition (10) reducesto D’ (L) = 1/L. This
utility function is exploited in the example of the next section.

12 The non-negativity of dg/da isaresult that can be traced back to Domar and Musgrave (1944). They showed
that taxing the return from risky investments might encourage risk-taking. In the present context, the measure
of risk taking is g, and the net return to risk taking is ¢L5. Since ¢'(p +a) < 0, thereturn is reduced by

increasing the tax rate a.
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optimization problem adlV (a,t) = E[U (¢(p + a)\/T/L)J, where W = (1-g(a,t))a-t)+q(a,t)z.

Compensating the household for an increase in a requires the following decrease in t:

dt _ _0V/da_ (-t
da V = const av/iat (1-q)p

where we have used (9) in the last step. Using this expression, the utility-compensated effect
of achange in g can be obtained by differentiating q(a,t) with respect to a to give, after

simplifying:

dq 0q dq odV/oa ¢'0 N 1-t EU' O

- = =-r - 15
daL =const da Ot dV/dt ¢ %:{ (1-q)pL EU"D2H (15)

Note that the two termsin brackets are of opposing signs. We can summarize the above

results in the following proposition:

Proposition 3: Both uncompensated and compensated changes in policies {a,l} have

ambiguous effects on tax evasion q.

We must look elsewhere for the intuition of the general result of Proposition 2. To do so, we
investigate the social benefit and socia cost of an increasein the excisetax a. The social
benefit consists of its effect on the cost of risk-taking induced by the wage tax, while its social

cost is the standard tax distortion. These two effects are as follows.
i) Benefit of the excise tax: reduced cost of risk

Tax evasion givesriseto private risk. Its cost isthe maximum premium the household would
be willing to pay for getting rid of therisk. Thisrisk premium I =T1(a,t) isimplicitly
defined by setting

U(PLEW —1) = EU (¢LW).

For a utility-compensated increase in a, the right-hand side remains constant. Hence

dn = i(q’)LEVT/) = z-(1-t) 1-t EU~ <0 (16)
da |V =const da =const p+a+fl-qEU"R?

3 For constant absolute risk aversion, dq/dt has the expected positive sign.
¥ Note than we can ignore the disutility of labor in this case since L is being held constant.
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Thus, a utility compensated increase in a reduces the cost of private risk borne by the

household. Thisisthe benefit of the excise tax.
ii) Cost of the excise tax: increasein tax distortion

The excise tax distorts consumption choice in Stage 3 of the household’s problem. Recall that
the maximum value function from Stage 2 was¢ (PML , where at this stage disposable income

was already determined. Let C(P,u) and X(P,u) be compensated demand functions obtained
from the dual to the Stage 3 problem. They are obtained as solutions of

() X
®(C,X) =u and ®x(C,X) _
P (C,X)
Since @ islinear homogenous, the compensated demand for X is given by

X(P,u) = u/d(f(P)))

where f(P) has been defined before. The substitution effect is clearly negative,

ax(gi,u) = —Uuf' P, /PP = - XD /D = - Xf'(p+a+f)<0 (17)

Equation (17) is derived from the Stage 3 problem when detection, and therefore disposable
income have been determined. From the point of view of the effect of government policy, itis
the ex ante effect that is relevant since policies are undertaken before the outcome of detection
isrevealed. Given the assumed linear homogeneity property of the sub-utility function

®(C, X), the substitution effect associated with expected sub-utility T = gLEW , or

oX (P,)/ 0P, takes the same form as (17). The utility-compensated effect of a— with the

compensation taking the form of areduction int — isthen given by:

d ~ X oX d ~
— X(p+a,¢LEW = —+— — (¢pLEW
da (p+ag )L = const 0P du da (¢ )L = const
= a_x + i d_rl < 0. (18)
0P & dal|V =const

We are now able to define the social cost of tax distortion. For amarginal and utility

compensated increase of a the marginal social cost of distortionis
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d ~
—a—X(pta¢LEW >0.
da (prag )}\/=const

Therefore, while an increase in a reduces the cost of risk-taking, it also increases the tax

distortion.

Optimality in the choice of the excisetax a involves trading off the benefit of areduced cost
of risk-taking against the cost of an increase in the tax distortion on consumption. In fact, as

is shown in the Appendix, at an optimum the trade-off can be made explicit as follows:

Proposition 4: A necessary condition for the optimal choice of {a,t} satisfies

dalV =const ¢ da|V =const

(Division by ¢ is needed to transform units of sub-utility in units of income.)

It ought to be stressed that Propositions 2, 3 and 4 go through for any strictly concave utility
functions U. However, the assumption of exogenous labor supply iscritical. If L isvariable,
income effects complicate the analysis. Labor supply reacts to variations in its return, ¢VT/ A

utility-compensated increase in a reduces the expected return as shown by (16). It is

straightforward to show that a utility-compensated increase of a aso reduces the variance of
labor return, var (¢W) = (¢q) 2varz:
¢'(1-1) EU’

dg
= ¢'q+od— = - — < 0.
pa ¢da =const (14)  P(L-qg)L EU" A2

d(¢q)
da |V =const

Reduced variance partly compensates for reduced expectation. Reductionsin labor
remuneration produce two effects with which we need not cope when labor supply is
exogenous. Firgt, thereis an efficiency loss due to the distorted labor supply. Second, risk
tolerance is affected by awealth effect. The choice of q respondsto changesin L. Hence, itis
hardly surprising that Proposition 1 requires more restrictive assumptions than Proposition 2.
Nonetheless, the additional assumptions needed (DARA, IRRA) are standard.EI

> As noted earlier, some might argue that the risk associated with tax evasion should not be treated as a welfare
cost, given the illegality of tax evasion. Ignoring the cost of risk is equivalent to setting the right-hand side of
(19) to zero. Inthis case with fixed labor supply, it follows immediately that a=0 regardless of how risk averse
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6. lllustrative Example

The optimal tax rule (19) can be used to compute optimal tax structures. To illustrate,
consider the special case with U (®(C, X)) =log(®(C, X)). Asnoted earlier, labor supply is
constant in this case so (19) applies. To simplify the example further, suppose asin the
standard case that if evasion is detected, all evaded incomeisreveded. Let d bethe
probability of detection. The penalty for detection isthat all under-reported incomeis
confiscated, so A = Z — (1—t) = —(1—t) with probability &, and A=1-(1-t) =t with
probability 1-0J . Evaluating the first-order condition (9) of the household’' s tax evasion
problemyields q=1-9/t. Using this, the expected net wage rate becomes

EW = (1-t) +(t-8) /t.

Note that neither EW nor g depend on the specific tax rate a in this example. Substituting
EW into (19) and using (17) and (18) gives us

aXf = (aX - LEW)¢ A o) L
P+ OEW [plt const
Using dt = 9079 ot was derived earlier, aswell as (8), and & =t(1-q), we

dalV =const $(1-q)

obtain, after some straightforward computations:

where S isdefined by

s = [a-ta-o?)r+-ta-q)d la-ta-q)b-ta-o*).

The left-hand side of (19') isthe optimal specific tax revenue as a share of gross wage income.

Theright-hand side of (19') depends on a only via f'(p+a). Assuming Cobb-Douglas

the household is, and therefore how responsive is the household’ s evasion to the income tax rate. In the more
general case with variable labor supply, it turns out that a will deviate from zero in the optimum when the
government gives no welfare weight to the risk of evasion.
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preferences @ = CY XY alowsusto diminate the dependence of Son a. In this special
case f'=y/(1-y)sothat

s = [a-t)a-aly +A-ta-a)d [i-ta-a)h-ta-q*Yi-y).

The following diagrams show Sfor selected valuesof y=0.9, 0.95, 0.99 asfunction of q
and t. Largevalues of y indicate small expenditure sharesfor X, 1-y. For the chosen
parameters, the optimal specific tax share Stakes on values that remain below 5.3 percent. As
one would expect, Sincreases monotonically in 1-y and q. The fact that Sdecreasesintis
counterintuitive and needs to be explained. The explanation isthat g and t are not
independent. Only t is exogenous, whereas g =1-90 /t depends on t. Hence the diagrams
cannot be used for comparative statics. If we hold g fixed and increase t, we implicitly

decrease the detection probability 0 . This effect obviously compensates for the increasein t.

The interesting parameter is g. It can be approximated by the size of the shadow economy as
percent of GDP. Empirical estimates are surveyed by Schneider and Enste (2000). They
strongly depend on the employed estimation method. Estimates for g of up to 0.3 and more
do not seem to be unrealistic even for OECD countries. The estimates for some developing
countries show an underground sector that is nearly three-quarters the size of officially
recorded GDP.

[include diagram here]

The optimal share of specific tax revenue, S= ax/L.

7. Conclusions

Evading taxesis arisky activity that arises because of government tax enforcement policies:
tax evaders run the risk of being detected and punished. Therisk isa private one, but it gives
riseto asocia cost. Unfortunately, unlike with other purely private risks, the risk of tax
evasion cannot easily be eliminated. To do so would require implementing taxes that cannot

be evaded. That would be undesirable since taxes that cannot be evaded are likely to be
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narrow ones that impose significant distortions. The government is therefore faced with
trading off the costs of risk borne by taxpayers who rationally decide to engage in the tax
evasion lottery against the costs of distortion arising from choosing the tax mix so asto reduce
the opportunities for evasion. The analysis of this paper shows how these two costs must be
balanced in the optimum. The optimal trade-off isillustrated using a specific model in which
a broad-based income tax is efficient but prone to evasion, but a narrow-based distortionary
excise tax that cannot be evaded is available. In this context, the existence of risk aversion
alone is sufficient to warrant introducing the excise tax when income tax evasion is positive.
Moreover, the exact scope of tax evasion isirrelevant: the result holds however small the
proportion of income that is evaded. The intuition is that introducing the excise tax initially
produces a second-order welfare cost, while at the same time inducing a first-order reduction

in the private cost of tax evasion.

In formulating our argument, our presumption has been that narrow tax bases may be more
difficult to evade than broad ones, and we have interpreted our findings as casting doubt on
the standard arguments for uniform commaodity or income taxation when appropriate
separability conditions apply to utility functions. It is apparent more generally that alternative
tax bases will differ not only in their distortionary effect but also in the ease with which they
may be evaded. Fully efficient taxation must take account of the incremental effects each type
of tax has on both the cost of distortions and the costs of risk-taking. When all taxes can be
evaded to some extent, the analytical task is challenging. It would become even more so if

househol ds were heterogeneous.

Our task was made much simpler, and our results much sharper, by the various simplifying
assumptions we have made. One of the most crucial isthat utility be additive separablein
labor and homothetic in consumption. This not only ensured that the benchmark case with no
evasion was uniform taxation. It also simplified the analysis. The extension to the case where
utility is only weakly separable in labor would presumably be straightforward. Propositions 2-
4 will clearly continue to apply, since labor is assumed fixed. One may conjecture that
Proposition 1 will also apply, since weak separability still ensures that the benchmark case
entails uniform taxation. The proofs would certainly be more complicated. However,
Propositions 1 and 2 will clearly not be relevant when weak separability and homotheticity are
violated. In thiscase, a will generally be non-zero as part of the Ramsey optimal tax system.

One then expects that tax evasion considerations would imply that the optimal value of a
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would exceed the Ramsey value—and may even cause it to change sign—nbut the analysis

would be exceedingly complex.

Appendix

We solve for the government’ s problem (S1), associating the Lagrange multipliers - A, v,

and — u with the constraints (9), (10), and (14), respectively. The first-order conditions with

respect tot and a gives.

LfE:DEUI_ .= D_ " EU'_
rar i /\E(Tq)qu EU mH + uBb(l t)EU + )LH
p+f+af' 1-q)1-t)+qz
(p+a+f)?>  @-1)¢'

o e P
1-1 H

—u%ﬁEU"W\HEEWEU'

Eliminating HEU " and using (8), we obtain

af' d r- p+f—af'
- z-(1-t)| ——— 20
pt+a+f l—t[ ( )] p+a+f (20)

_ tg¢ W ~2 EU' EU' "
= A EU" LA\ EU
3t gl * Y g 9V

Taking the partial derivative with respect to q yields

[z-(@- t)]pEa+f — MEU" (D2 +ug 2(1-t)EU" (D 21)

By making use of (21) we are able to write (20) in the form of

9 0 _ A+uéd .
s e S @)

Solving (21) for A and inserting into (22) yields
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ai'* EW _ _ p+f z-(-t) EU’
pta+f 1-t p+a+f ¢(l-q)L EU" (A2
EU"[AW EU'

= . 23
EU" A (L-q)L =

The case of exogenous labor supply is captured by setting U = 0. Proposition 2 follows from
(23) by noting

z>1-t, q<1, ¢ >0, f'>0, p+a+f >0, EU'>0,EU" A’ <0.

Proposition 4 also follows from (23) after setting v = 0. By making use of (16), the right-

hand side becomes

_ p+f dn
pL(A-t) da

|V =const - (24)

Using (17), the left-hand side of (23) is seen to equal

_ aEW X _ _ aEW X 1d1 0 -
X(1-t) 0P 17) X(-t)Hda|V™™ @ da'V=OMYH

Equating (24) and (25) and rearranging gives us

p+f aEWDdI'I _ aEW dX

D oL XP da V =const X da V =const

Proposition 4 is then obtained from observing:

(p+ f)X

(19) 2
JLEW O

=

1
¢
(p+f)p+ap = @ = (pra+f)p.

The second equivalence in the chain makes use of the definition X =U /® = ¢LEW/¢ :

Let us now turn to Proposition 1. In the case of endogenous labor supply, we must determine
thesign of U in (23). For this purpose, take the partial derivative with respecttoL. Then
substitute for A by making use of (21). The resulting equation is
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0 _ a ~0 . p+f EU"[AW
1-q)+(1-2)q+———— EW+ [z - (1-t
AQ-a)+A-2)q+ o BWE[z-a-0] e T

:U¢2(1—t)EU"Dﬁw+u[D"—¢2(l—t)EU"M . (26)
EU" [A

The first bracketed term on the left-hand side is the government’ s expected net revenue. It is
non-negative by assumption. In order to sign the second term on the left-hand side and the
term that appears as the first factor of v on the right-hand side, we make use of (12). It
follows that both these terms are non-negative. Finally, the second-order condition (11b)
ensures that the term which appears as second factor of v on the right-hand sidein (26) is
positive. We conclude that U isnon-negative just asthe factor of v in(23). Thisgivesus

Proposition 2.
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