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I. Introduction

Virtually all developed economies levy broadly-based indirect taxes alongside
direct taxes. In many cases, the revenue generated by the indirect taxes are of a
similar order of magnitude to that of direct taxes. Despite this, there is very little
theory devoted to explaining the direct-indirect tax mix. Most of the theory of
indirect taxes in the optimal tax literature deals with the structure of commodity
tax rates rather than the revenue mix. The classic result is that of Ramsey (1927)
as developed further by, among others, Hotelling (1938), Samuelson (1986), and
Diamond and Mirrlees (1971).

Much of the early literature was presented in the context of a single consumer
facing a set of commodity taxes. Even in this context, the issue of direct versus
indirect taxation is an interesting one. In a well-known result, Atkinson and
Stiglitz (1972) show that if the household’s preferences are separable between
goods and leisure and homothetic in goods, the optimal commodity tax structure
is uniform. If this condition is not satisfied, a differential commodity tax structure
is optimal. However, in both cases, the optimal tax structure is achievable by an
infinite number of combinations of differential indirect taxes and uniform income
tax since the latter is equivalent to a proportional sales tax. Thus, the Ramsey
theory constitutes a normative theory of tax structure but not tax miz.

A similar conclusion emerges in the multi-consumer context where individu-
als differ in labour productivity and redistributive taxation is used. In another
well-known result, Atkinson and Stiglitz (1976) demonstrate that if the fiscal au-
thorities could use a non-linear income tax as well as differential commodity taxes,
the commodity tax structure would be uniform if individual preferences were iden-
tical across households and weakly separable between goods and leisure. In this
case, commodity taxation could be dispensed with entirely since the effect of pro-
portional commodity taxation could be replicated by adjusting the level of the
income tax. If the authorities had been restricted to a linear progressive income
tax alongside commodity taxes, the conditions required for proportionality would
be more restrictive. General results have not been achieved, but Deaton (1979)
shows that proportionality of commodity taxes would result if the utility functions
were of the Stone-Geary type in goods (and separable in leisure). Atkinson and
Stiglitz (1976) also show that proportionality would result if the utility of goods
was quadratic:

In any case, whether the optimal commodity tax structure is uniform or not,
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and allowed us to focus more on the question of the mix. The optimal solution is
however rather trivial in this case. To minimize evasion costs, the marginal income
tax should be nil, and redistribution would be made using commodity taxes along
with the lump-sum part of the linear income tax. Furthermore, our purpose was
to present the case for commodity taxation with the most stringent income tax
(given the informational constraint). We show that in presence of tax evasion the
self-selection constraint plays a major role in the design of the tax system.

Further research is needed to incorporate within our setting tax evasion on
both direct and indirect taxes. Clearly, some optimal balance between income
and commodity taxes would emerge, and it would satisfy conditions somewhat
different from those found in the present paper. To have a realistic model, we
should however recognize that both consumers and producers are commodity-tax
evaders, which would require significant changes to our model.

Moreover, it was earlier emphasized that our model of tax evasion is highly
simplified our analysis can only be viewed as a first step towards better under-
standing the optimal direct-indirect tax mix in presence of tax evasion. A natural
extension would be to account for audit costs alongside evasion costs with some
probability for tax evaders of being detected and punished.

18

no-commodity-tax case and shown to be similar to the standard ones despite the
presence of tax evasion. Section V looks at the possibility of improving welfare by
imposing uniform commodity taxes and presents the main results of the paper. In
our setting of tax evasion it is optimal to supplement income taxes by commodity
taxes. In Section VI the issue of uniform versus differentiated commodity taxation
is examined, and sufficient conditions for uniformity are derived. The last section
draws the conclusions of the paper.

II. A Simple Model of an Economy with Income Tax Evasion

The model we construct allows for the following features in the simplest con-
ceivable way — a role for redistributive taxation, the possibility of differential
commodity taxation, and the occurrence of tax evasion. It is an extension of the
two-person self-selection model used by Stiglitz (1982) and Stern (1982) to analyze
optimal income taxation. In this model, there are two types of persons, 1 and 2,
who differ only in their labour productivity w; (i = 1,2). This is defined as the
number of efficiency units of labour they provide per unit of time spent working.
By convention, wy > w; so person 2 is the high-ability person. There are N;
persons of type i. Labour is the only input used in the economy, and two con-
sumption goods, a and b, are produced. The technology is linear and transforms
one efficiency unit of labour into one unit of either good a and b.3 Persons have
the same strictly concave utility functions u(c?, c?, £;) where c? is consumption of
good a by person i and ¢ is his labour supply. Throughout the paper, we assume
non-inferiority of both leisure and goods. Using an efficiency unit of labour as
numeraire and assuming competitive markets, the producer prices of c* and cb are
equal to unity. Our notational convention is to use subscripts to denote households
and superscripts to denote commodities wherever possible.

Household i earns an amount of income w;¢;, of which a proportion o; is re-
ported for income tax purposes. As the rates of marginal income taxation may be
either positive or negative, we allow for both under- and overreporting of income
(0 < 1 and 0; > 1). With a positive marginal income tax, the benefit of under-

reporting is the reduction in tax liabilities whereas with a negative one, that of

3These assumptions are all drawn from the well-known optimal income tax model of
Mirrlees (1971). Our use of the Stiglitz—Stern two-person version simplifies matters
considerably as well as allowing us to take advantage of the self-selection constraint in a
useful way.
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where m¢ is the marginal propensity to consume c out of income, m? is the same
for c?, and K; does not depend on good a or b. From (35) we obtain:

L, _mg .
MNH”.@. i=1,2.
—

Using this, equation (34) becomes:
-2+ “...I.rmwm: _ mmr&m: + ...mwnumﬁ.
S-&+zty
A condition for (36) to be satisfied is that:

—m (36)
2181 + 228

cg—-¢c3 _ mi

d-a mp m
That is, the ratio of the marginal propensities to consume are independent of
income. This will be the case if and only if the consumer’s utility function is not
only separable but also quasi-homothetic in goods. This is summarized as follows:

Proposition 4. If preferences are separable and quasi-homothetic in goods, the
optimal commodity tax structure will be uniform (q° = ¢* = q).

In other words, a sufficient condition for the commodity tax structure to be
uniform is that the utility function take the form u ?A&RWVL..V where the sub-
utility function h(-) is homothetic to some arbitrary point, which may or may
not be the origin. Notice that this condition is similar to that required to be
able to aggregate demand functions over households. It is less restrictive than the
condition required for uniformity of commodity tax rates when there is no income
tax (see Atkinson and Stiglitz (1972)), but more restrictive than that required
when non-linear income taxation is possible in the absence of evasion (see Atkinson
and Stiglitz (1976)). A special case is the Stone-Geary utility function which is
both quasi-homothetic and has unit elasticity of substitution among goods.

When those conditions are satisfied and thus commodity taxation is uniform,
the results derived in the previous section apply readily.!®

10When they are not satisfied, we are unable to obtain general conditions under which,
e.g., ¢® > q°. For example, it is not sufficient that the ratio of marginal propensities to
consume rise with income (e.g., mm. > wv That is, we cannot say that luxuries ought to
2

be taxed more heavily than necessities. The ability to relax the self-selection constraint
apparently does not depend on that alone. The structure of commodity taxes which
satisfies (32) and (33) depends upon all households’ characteristics in a very complicated
way. Also, we cannot guarantee that one of the tax rates will not be driven to infinity.
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subject to budget constraint (1). The first-order conditions are:

Uig —a;ig® =0 3)
up—aig® =0 (4)
i + ai[wi(l — 0i + 0im) — wigi] = 0 (5)
gi=1-m% (6)

where «; stands for the marginal utility of income, g! = g’(1—0;), uiq is the deriva-
tive of u; with respect to c? and so on. These conditions solve for (cf, ¢t b,0;)in
terms of (7, T}, ¢, ¢°). Note that by (6) o; depends only on 7; and that the strict
convexity of g; implies that o;; > 0. Furthermore, 0; >,=,<1as 5 >,=,< 1.
That is, the individual over reports if the marginal tax rate is negative, underre-
ports if it is positive, and is honest if the marginal tax rate is zero. These will
be relevant for the results derived below. We need an additional assumption to
guarantee that a global maximum is reached once o; satisfies (6). It is required
that (1-0;)(1 = %) > gi, i.e., the benefit of under- or overreporting is larger than
its cost. Using (6), a sufficient condition for this is readily seen to be that the
elasticity of g; with respect to (1 —o;), that is (1 — 0;)g}/g; be larger than one for
any ;. Substituting the behavioural relationships back into the household utility
relationships yields the indirect utility function v(7;, T}, ¢%,¢®). From the envelope
theorem, the indirect utility function satisfies the following Roy’s identities:

vy, = ajwilio; : )
ur, = =i , (8)
Vige = —aic{ (9)
Vigp = —aich. (10)

In the self-selection model of optimal income taxation, the planner is pre-
cluded from attaining a first-best allocation because it is not possible to base
taxes directly on ability; only reported income can be observed. This gives rise to
the possibility that the high-ability person can reduce tax liabilities by mimicking
the reported income of the low-ability person. Therefore, a self-selection constraint
facing the planner will be that the high-ability person must be at least as well off
when not mimicking. Denote by an ‘overbar’ the mimicking person. Then, the
mimicking of person 1’s reported income by person 2 implies:

oywfy = mnSnMn. (11)
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that is larger than one and finite. It is clear that the marginal income tax rate for
the high-ability person must be negative at the optimum®, and that this person
must overreport income. (This is also apparent by setting ¢ = ¢¢ =¢ > 1in
equation (26).) Furthermore, we cannot rule out the possibility that the marginal
tax rate of the low-ability person is negative as well since the general implication of
an increase in ¢ is to increase 7;. This is summarized in the following proposition.

Proposition 3. When the commodity tax structure is proportional and q is set
at its optimal level, there is a local (likely global) optimum such that the marginal
income tax rate for the high-ability person will be negative, and that for the
low-ability person is either positive or negative, but less than in the absence of
commodity taxation.

Note that if overreporting were not allowed, the term involving o2, would not
appear in (31) for ¢ > 1 (since 1 — 72 < 0) and that involving 03, would disappear
as soon as g is large enough to make 1 — 7; negative. Without the possibility
of overreporting, we can therefore expect g to be infinite at the optimum (since

&2 < 01 even when gy = 1).

V1. Finding Conditions for Uniform Commodity Taxes

Suppose we now allow for the possibility of differential commodity tax rates.
Differentiating the planner’s Lagrangian function (20) with respect to commodity
prices ¢® and ¢® and using the optimal tax conditions yield the following first-order
conditions:

— pés Tm_ -+ @m -(1- va::o.um:_
+r M- mwerdie + (@ - DE 4@ - D) (32)

+N2((1 = T)wao2lzq + (g — 1)E3, + (¢ — me..v_ =0

91t should be pointed out that the overall (direct and indirect) marginal tax rate of per-
son 2, defined as 1—(1—0240272—g2)/q, is strictly positive for ¢ > 1. Substituting from
a(¢3, + &8,) = wa(1l — 02 + 021 — g2){a, into (26), we obtain after rearranging:
(1 = m)wabs02r + [(1 — g2) — (1 — 02 + 0272 — g2)/q)éar = 0. We infer from this
expression that when ¢ > 1, the overall marginal tax rate of person 2 is larger than
g2 and so strictly positive. This differs from the result obtained in the standard model
without tax evasion where the overall marginal tax rate of the top-end individual is zero.
See Tuomala (1990), p. 175.
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Note that in comparison to Roy’s identities (7) through (10), additional terms
appear in these derivatives. They are related to the gap between the marginal cost
of concealment and the marginal tax rate that results from the optimal tradeoff
just mentioned between the disutility of work and the cost of concealment. From
these conditions we immediately deduce the following result which will be of use
later:4

Lemma 1. With goods and leisure being noninferior, 62 < 0;.

In other words, when person 1 underreports his income (03 < 1 with 1 < 1),
the mimicker evades a larger proportion of income than person 1, which implies
g, > 1—1 = g}. Alternatively, where person 1 overreports his income (03 > 1
with 7, > 1), the mimicker either evades some income (&2 < 1) or overreports a
lower proportion of his income than person 1(1 < &; < 01). In all those cases, the
available income of the mimicker will exceed that of person one, since their reported
incomes and their tax liabilities are the same. Therefore, the value of consumption
is higher for the mimicker than for person 1, that is, g°¢3 + & > g°cf + ¢bch.

ITI. The Planner’s Optimal Tax Problem

The planner chooses the income tax function and the indirect tax rates. Fol-
lowing Stiglitz (1982), we model the planner’s problem as a Pareto-optimizing
one. The solution to this problem will yield a point on the feasibility frontier of

‘the economy which traces out the second-best utility combinations of the house-

holds. We will restrict ourselves to that part of the feasibility locus in which the
planner redistributes income from the high- to the low-ability person. This im-
plies that the planner need only be concerned with the self-selection constraint
which prevents the high-ability person from preferring to mimic the low-ability
one (v3 > 52). To trace out the entire feasibility locus, we would need to consider
also the self-selection constraint in which the low-ability person would not prefer
to mimic the high. As long as we are redistributing from person 2 to person 1, the

4Proof: Suppose 01 = 2. From (11), since wz > wy, Mu < £, then —(iigr/&2) <
—(uye/c1). Consequently, using (5), —tige/(@aws) < —upe/(eqwy) = (1 — g1 —
01g}) = 1 — g2 — 5205 at &2 = 01. To have (15) hold, we must increase £2 and reduce
&2, which causes —iigz/ AmnEnV to increase and (1—g2 —3&235) to decrease. We conclude,
therefore, that & < &) and g > 1 — 71. This proof uses noninferiority of both leisure
and consumption in the utility function, which we assume throughout.

7
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the net income of the mimicking high-ability person is higher than that of the
low-ability person. Therefore, &2 > ¢; and:

Proposition 2. With tax evasion, starting from g = 1 a Pareto-improving change
in welfare can be attained by imposing a proportional commodity tax.

The intuition behind this result is as follows. At ¢ = 1, an incremental
increase in the commodity tax rate dg accompanied by a lump-sum tax payment
to person 1 of dTj = —(c? + c})dg and to person 2 of dT; = —(c§ + ¢3)dg will
leave their welfare, as well as total tax revenue unchanged. However, the amount
c1dg is not enough to compensate the mimicker for the increment in g; that would
require ¢3dg. Thus, the mimicker is made worse off by an amount of income equal
to (€2 — c1)dg. Since this reduces the welfare of the mimicker, it relaxes the self-
selection constraint, and the value of the Lagrangian changes by paz(¢; — ¢i1),
which is the value of the reduction in the mimicker’s welfare evaluated at the
shadow price of the self-selection constraint. Note that a rise in the commodity
tax rate also triggers income-compensated changes in 7; and 7, (see below) and
so in oy and o;. However, at ¢ = 1 these changes do not affect social welfare at
the margin.

Proposition 2 also implies that when allowing for uniform commodity taxes, at
least a local optimum will involve a mix of an income tax and a positive commodity
tax rate. Unfortunately, because of the possibility that this problem, like all
second best ones, is not convex, we cannot rule out there being other local optima
with negative tax rates. Let us adopt the standard procedure of ignoring this
non-convexity problem and analyze the form of the tax structure which satisfies
equation (31) being set to zero.

Condition (31’) and Proposition 2 apply only to an incremental change in
g starting at the no-commodity-tax allocation (with the income tax being kept
optimal). When g is discretely different than unity , the additional terms of (31)
must be taken into account. For the sake of interpreting this expression, let us first
look at its counterpart when no under- or overreporting of income occurs (i.e., all
o's are kept equal to 1 whatever the tax system). It is straightforward” to infer
from (31) that in this case 8£/8¢ = 0 not only at ¢ = 1 but also at ¢ # 1. This is
easy to understand. Any change in ¢ is matched by proportionate changes in 7,
72, T1, and T3 so that the optimal allocation is not affected. As mentioned earlier,

"Since &3 = ¢; and oy = 0.
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we do the same with .ﬁ& and (23), we obtain after some manipulations:

— (@ - (1 = m)) (wrosbse + watsr) (25)
+ 1Ny —C - 1) Asuqnmr. + Eabqr,v
+e* - 1)&, +(*-1)&,] =0

(1 = 72)(wa02(E2r + wala02r) (26)
+ Aﬁa - HvN-Mi + Ane - vaw*. =0

where a ‘tilde’ over a variable indicates that it is a compensated effect (e.g., b, is
the compensated effect of a change in 7, on person 1’s labour supply, and so on).
The procedure we follow in the next section is to consider cases in order
of increasing complexity. We begin by characterizing the optimal income tax
when commodity taxes are not in place. Next, we consider introducing a uniform
commodity tax and, then, we allow for differentiated commodity tax rates.

IV. No Commodity Taxes.(¢* = ¢=1)

This is the standard optimal income tax problem except that evasion is now
a possibility. When no commodity taxes are present so ¢* = ¢® = 1, equations
(25) and (26) reduce to:

—paz(gy— (1=n)) +7M(1-n) =0 (25)

1-m=0. (26")

The latter yields the usual result that the marginal tax rate on the high-ability
person is zero. It continues to apply here despite the presence of income tax
evasion. Using this, equation (24) reduces to:

—(A+p)az+ 9N, =0 if ga=gp=1. (27

This equation will prove useful below. .

As to (25') it determines the value of ;. Since g3 > 1 — 71 from Lemma 1
and g, v > 0, this equation implies that 1 — 73 > 0. That is, the marginal tax rate
on the low-ability person is positive which is also a standard result. Substituting
(25') into Amwv yields:
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