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1 Introduction

Poverty is one of the most serious problems faced by developing and poor countries. Approximately
1.2 billion women and men, or around forty percent of the world’s labor force cannot earn enough
to keep themselves and their families out of poverty. For many governments, the goal of poverty
alleviation, together with job creation, is a key element for overall development. Amid a lack
of action from the government, the informal sector thrives for precisely the same reason, i.e., to
alleviate poverty and create jobs. Due to a lack of employment opportunities in the formal sector
and long unemployment periods, many people are forced to join the informal sector to earn a
living. Informal employment is, on average, precarious, low-paid and risky (Schneider and Enste,
2000; Maloney, 2004) and income levels in the informal sector are generally low and the incidence
of poverty high. Moreover, informal workers in developing countries constitute the bulk of the
working poor (ILO, 2010).

Programs to combat poverty and reduce tax evasion are ultimately an information problem.
First, the income of those individuals whose income is below the poverty line is rarely observed.
Besides, as non-targeted groups may benefit from poverty reduction plans and have incentives
to mimic the behavior of those targeted, government programs have to ensure that resources
are concentrated on the poor, minimizing the leakages to the non-poor. Second, the taxpayers’
true incomes (formal or informal) may not be publicly observed and the government can only
obtain information on individuals’ income at a cost, i.e., by conducting audits. Although informal
activities can potentially improve living standards by leaving more income in peoples’ hands,
tax evasion might as well contribute to poverty, for it deprives governments of needed resources
to invest in economic development that would benefit the weaker segments of the population.
Understanding the links between informality and poverty is critical for designing policy options
targeted at tax evasion and poverty reduction.!

There is a great deal of literature on poverty and optimal taxation (Kesselman, 1971; Zeck-

hauser, 1971; Garfinkel, 1973; Nichols and Zeckhauser, 1982; Moffit, 2003). For instance, Wane

'In this paper, the terms informal activities and tax evasion refer to all income generating activities which do
not comply with the tax obligations, tax evasion and non-compliance with economic legislation.



(2001) considers poverty a “public bad" or a negative externality to society’s welfare and the
income tax is the only instrument used as a redistributive policy. The author shows that poor
individuals can face negative or positive marginal tax rates, and all the non-poor, except the most
skillful, face a strictly positive marginal tax rate. As in Mirrlees (1971), individual’s income is
publicly observed but not their abilities.? This literature however is silent with respect to the
case where individuals can mimic their income and their type - a common feature of the liter-
ature on tax evasion. The possibility that the government may not observe the income of the
households adds an additional cost to the tax administration and must be considered in the tax
design (Sandmo, 2005). Sandmo (1981) and Cremer and Gahvari (1996) study the optimal linear
and general income tax, respectively, when tax evasion is introduced in the standard income tax
model. In Cremer and Gahvari (1996), tax evaders can influence the probability of being caught
through expenditures on concealment and tax evasion can affect the progressiveness of the tax
system depending on the concealment technology. In this literature, the poverty concern of the
social planner, as well as the interactions between poverty and tax evasion, are not taken into
consideration. This paper intends to fill out this gap.

We integrate the existence of poverty as a negative externality and tax evasion into an optimal
general income tax problem. We characterize the optimum income tax-cum-audit structure when
the government does not have full information about households’ income and the economy consists
of two types of individuals: rich and poor. Both types are risk averse with identical preferences
but different skills. Labor supply is endogenous and poor (unskilled) agents earn a lower wage
than rich (skilled) agents. This paper distinguishes itself from earlier studies on this subject by (i)
integrating a model in which taxpayers can mimic both their skills and income and (ii) poverty is
a bad externality.

We consider a social welfare function of a fully committed government and we show that the
optimum tax-cum-audit policies depend on whether the poverty measure is absolute or relative.

With an absolute poverty measure, we replicate the results presented in Cremer and Gahvari (1996)

?Besley and Coate (1992, 1995) show that a wage subsidy can be an optimal policy only when abilities are
perfectly observable. Leblanc (2004) concludes that an universal provision of training is better than a negative
income tax. In these studies, the program is chosen if it has the minimum cost amongst all the alternatives.



and Wane (2001), i.e., "no distortion and no auditing at the top" and an undetermined marginal
tax rate with random auditing for the ones declared to be poor. Three different results emerge
for relative poverty measure. First, it is possible to characterize conditions under which both
agents, rich and poor, face either positive, negative or zero marginal tax rates. There is distortion
at the top as long as the rich can influence the welfare of the whole society through a measure
of poverty and a distortion might be optimum to reduce aggregate poverty. Second, those that
declare to be rich can be audited randomly, similar to their counterpart poor ones. This might
happen because now the rich’s consumption affects poverty, which could lead to distortions of
their labor supply. In turn, rich individuals have incentives to misreport their income which could
be audited to enforce truth-telling. Lastly, honesty may be punished as well as rewarded. Since
skilled individuals might be very attracted to mimic their type, an optimum large fine (higher than
taxes) on those truth-telling poor individuals might be called to discourage skilled individuals.
The paper is organized as follows. Section 2 presents our set up model where poverty and tax
evasion are integrated in a general income tax model with two types of individuals and enforcement
is costly. In Section 3, we characterize the properties of the optimal auditing probabilities, taxes

and fines policies. Section 4 offers concluding comments.

2 The Economy

We consider an economy with two types of agents: rich (skilled) and poor (unskilled) individuals,
respectively indexed by r and p. Both types are risk averse with similar preferences but different
skills. The model is built on Cremer and Gahvari (1996) and Wane (2001) integrating two aspects:
taxpayers can mimic their skills and income and aggregate poverty is a bad externality. Each
type weights aggregate poverty differently (3,;). Preferences are separable in consumption (the
numeraire), C', and labor supply, L. These are the only two goods in this economy and preferences,

in the absence of taxes, are represented by



where for an agent of type i = p,r, L; = Y/w;, Y; is the individual’s income, w; the wage (or skills).
The utility function U is continuous and twice differentiable, strictly increasing in C' and decreasing
in L, u(C) is strictly concave, u(0) = 0 and u/(0) — oo. We also assume that dU/dC; > 0 for
any i, i.e., the benefit in utility terms of increasing an agent’s own consumption is larger than
any eventual marginal disutility coming from the inequality measure. Consumption and labor are
nonnegative. Poor agents earn a lower wage than those of type r (rich). The consumption of each
type is given by C; = Y; — T}, where T; is the amount of taxes paid by type i. P(C,,C,) denotes
aggregate poverty which in turn depends on the consumption levels both types of agents.

Rich and poor households’ incomes are observable only with an audit cost A, which is strictly
increasing in the number of people audited and A" € (0, +00). Penalties cannot exceed an indi-
vidual’s income and other punishments are excluded.

In this economy, the government maximizes social welfare in a utilitarian fashion, which is the
sum of the individuals’ welfare. Given that individuals are concerned with aggregate poverty, its
objective also embraces aggregate poverty reduction. That concern leads to an important matter,
which relates to poverty measurement. We assess poverty based on a comparison of resources to
needs. A household is identified as poor if his resources fall below a poverty threshold. There
are several ways to measure poverty and we consider two main categories: absolute and relative
poverty measures.

Absolute poverty measures consider exclusively the well-being of those who are defined as poor,
thereby suggesting that only the condition of the poor and his deprivation is important, not the
overall society (Ravallion, 1994; Simler and Arndt, 2007). Relative poverty measures define the
segment of the population that is poor in comparison with the consumption (or income) of the
general population. Thus, poverty is not determined by a discrete poverty line but rather it is
determined relative to the overall income of the population. The relative method specifies the
poverty threshold as a cut-off value in the distribution of income or expenditure and hence it
can be updated automatically for changes in living standards (Foster, 1998; Muller, 2006). The
measurement of poverty itself is beyond the scope of this paper. Instead, we study the design of

the optimal income taxation when either one of these two measures is exogenously chosen by the



government.

We follow the literature (Wane, 2001; Kanbur, Keen and Tuomala, 1994) and consider a
consumption-based poverty measure, by comparing an individual’s consumption C; to a poverty
line C*. The poverty line can then be interpreted as a broad measure consisting of basic consump-
tion goods and goods that are deemed valuable to acquire (e.g. medicine, children’s equipment,
housing, etc.). A benefit associated with measuring poverty by consumption is that it may convey
better information about actual deprivation than information on income (Pirttila and Tuomala,
2004). We address the case that only the consumption of the poor C, can be below the poverty
line and it is given by P (C,, C*). Therefore, poverty reduction improves social welfare.?

The absolute poverty line determines a poverty threshold that does not change with the stan-
dard of living of the society, i.e. it is fixed over time at C* = C*. The main implication of this
approach is that the consumption of rich individuals does not affect the aggregate measure of
poverty, i.e., 8P(Cp, C*)/0C, = PCT(CP, C*) =0 for C, > C*, and the poverty index is decreasing
in the consumption of the poor, that is, Pcp(Cp, C*) < 0 and p(C’p, C*) > 0 for all C, € [0,C*).

On the other hand, a relative measure of poverty uses a poverty line that is related to the
general standard of living of the society. In this case, both the consumption of the poor and
the consumption of the rich can affect the poverty line, defined as C* = C*(C,, C;), and conse-
quently the poverty measure. The consumption of the poor has two effects on the poverty measure
P (Cp, C*(Cy, Cy)). The direct effect is negative, implying that if the consumption of the poor in-
creases the aggregate measure on poverty decreases (9P(-)/dC, < 0). On the other hand, the
indirect effect is positive, as an increase in C), raises the poverty line which, given (), increases the
poverty index, i.e., (8?() / 80*) (0C*(-)/0C,) > 0. Since relative poverty lines are often defined
as a certain fraction of some central summary statistic (a fraction of the mean or median per
capita income), the direct effect is assumed to be larger than the indirect effect, which implies

that the net effect is a poverty index decreasing in the consumption of the poor (dP(-)/dC, < 0).*

3Kanbur, Keen and Tuomala (1994) use the same formulation to define aggregate poverty. However they consider
the case that minimizing poverty is the only objective of the government.

4Consider Wane (2001)’s poverty function but with a relative poverty line instead (C' —C*(C,, C.))?. According
to United Nations and World Bank standards, a person is poor when his or her income is less than 60 percent of
the average per capita income in the country of residence. Assume then that C*(C,, C,) = (0.6)[(C, + C;)/2]. In
this case (and related ones), our assumption that the direct effect dominates the indirect effect is reasonable.



If only the consumption of the rich increases, the relative poverty measure will increase as a result
of larger income inequality, i.e. dP(-)/dC, = [(81’5()/80*()) (0C*(-)/0C,)| > 0.

For ease of notation, we consider the poverty function only as a function of the consumptions
of poor and rich individuals and write P(C,, C,) instead of P(C,, C*(C,,C,)). In the case of an
absolute measure of poverty, we have dP(-)/dC, < 0 and dP(-)/dC, = 0, while dP(-)/dC, > 0 in
the case of a relative measure.

The direct mechanism consists of four functions: Y (w), p(w), T(w), F(w, Y4) where w is the
reported type and Y, is the true income, i.e., the income revealed through an auditing process.
It works as follows: after the agent reports his type, w, the tax administrator assigns the income,
Y (w), the probability of auditing, p(w), the amount of taxes to be paid, T'(w), and the fines of
F(w,Yy) if the agent is audited and found to have a true income of Yj.

In equilibrium, as in Mookherjee and Png (1989) and Cremer and Gahvari (1996), the revelation
principle (truth-telling equilibrium) applies in this case. We impose the maximum possible fine to
agents that are found to have an income different than the one reported. This reduces the cost of
satisfying the constraints without adding any cost, as nobody cheats in equilibrium.” This implies
that F'(w,Ys) = Yy for any Y4 # Yz. Therefore, we are left with the task of finding the values
of Fy, = F(k, Y)), the fine applied to an agent of type k that is audited but who has honestly
reported his income. Therefore, if Fj, < T}, we are rewarding honest agents of reported type k
who are audited.

Individuals can cheat by (i) misreporting their type and (i7) misreporting their income. It is
assumed that only the misreported income action can be detected through an audit. Since the
individuals can be audited (or not) and pay fines (or taxes) two different states arise. Abilities
(types) and labor supply (action) are unobservable and remain private information even after
an audit. An agent’s income is the product of two unobservable variables and it is not costlessly
observable either but can be discovered through an audit. This implies that more complex incentive

constraints must be imposed to elicit truth-telling. Given this information structure, we derive the

>The magnitude of penalties is the object of debate in the enforcement literature. If the government is free to
choose the penalties, Becker (1968), Chander and Wilde (1998), among others, have shown that (extremely) severe
penalties are optimal. However, less-than-maximum fines can be optimal when enforcement is uncertain (Polinsky
and Shavell, 2005) or social norms impose economic restrictions on the penalty function.



optimal revelation mechanism and investigate the properties of optimal audit and tax structures.
Let EU;, be the expected utility of type i individual who reports (announces) to be of type k
and earns income Y,. Two possibilities emerge: both types are telling the truth or a rich agent

imitates the poor one, as follows

EUw, = (1 —=pr)uYe —Ti) + peu(Ye — Fi) +0e(Ye) — 8, P(Cy, Cr), k=p,r.

EU, = (1=ppu(Y, —T,) + ppu(Y, — Iy) + v (Y,) — B,P(Cy, C7),

where v;(Yy) = v(1 — Y;/w;) for i = p,r. Notice that the aggregate poverty measure is concerned
with expected consumption where Cg = (1 —p,)(Y, — T,) + pp(Y, — F},) and Cy = (1 —p,)(Y; —
T) +p (Y, — F).

Next, we define the maximum utility of an individual with skill w, who faces a audit probability
of p and pays a fine equal to the maximum possible income if audited or a tax T otherwise as

follows

Ve = (1=p)u(¥(r,p.T.) = T.) +0.(Y(r,p,, T,)) — B,P(CE, (1 — p,)C(r,p, T})),
Vip = (L=pu(Y(r,pp, Tp) = Tp) + 0. (Y (r, pp, Tp)) — B P(CE, (1 = pp)C (1, pp, T)).

Vip = (1=p)uY(p,pp. Tp) — Tp) + v (Y (9, 2y, Tp)) — B,P((1 = p,)C(p, by, Tp), CF5),

where ?(k, p,T') corresponds to the income that an agent of type k chooses for himself given the
tax policy and é’(k,p, T) is the correspondent consumption. Note that in Vj; we assume that
the agent misreports his income, which implies that Y is independent of F,. This formulation
corresponds to an agent of type i that claims to be of type k& but declares a different income than
the one assigned to type k. Since this type of cheating is detected, we call it income misreporting.
In this specification, individuals recognize their effect on the correspondent poverty measure that
they should be concerned with.

We assume that the minimum amount of taxes and fines is equal to —C™, meaning that if the
optimal policy calls for a transfer from the government to households, that must be at most C*.

This assumption simplifies the proof of the existence of optimal mechanisms and also is realistic.



There is no reason for the government to redistribute more goods than the minimum to for an

agent to reach the poverty line.

3 Optimal Tax-cum-Audit Policy

This section characterizes the optimal income tax, fines, auditing probabilities, consumption and
leisure for both types of households, when poverty and tax evasion are integrated in a general

income tax model. In this environment, the social planner maximizes

W = EU,,+0EU,, (1)
= (1- pp)u(Y;; - Tp) + ppuo/;) - Fp) + Up(yp)

+5 [(1 - pT)U(Y; - Tr) +p7‘u’(Y/‘ - Fr) + UT‘(K")] - ﬁ[P(C;> Cre)}

where 4 is the relative social weights imposed on the rich and 3 = 3,400, is the aggregate aversion
to poverty. The planner’s problem is also subject to the revenue and incentive compatibility
constraints. Hence, the social planner maximizes (1) with respect to Y,, Y;, p,, pr,1p, T., F, and

F,., subject to the following self-selection constraints

EU, > EU,, (2)
EU, > V., (3)
EU, > Vi, (4)
EUp 2 Vip. (5)
and the revenue constraint
Np[(l - pp)Tp +ppr] + NT[(l - pr)Tr + err] - A(Nppp + NrPT‘) > R (6)

where R stands for the necessary tax revenue, N, and N, are the proportion of poor and rich

individuals in this economy, respectively. We ignore an “upward” incentive constraint, i.e., the

10



constraint that the poor individual tries to mimic the rich is not binding. Note that the incen-
tive compatibility constraints force all consumers to correctly state income in equilibrium which
characterizes the optimum tax-cum-audit policy.

The constraint (2) is the usual self-selection constraint when types are not observable and con-
straints (3), (4) and (5) are so-called the moral hazard conditions and have to be satisfied to avoid
tax evasion. Self-selection constraints (2), (3) and (4) ensure that a rich/skilled household prefers
a truthful statement of his type and income than mimicking the poor/unskilled person and his
associate income, misreporting his income while declaring a rich/skilled person and misreporting
his income and his type, respectively. The constraint (5) ensures that a poor individual prefers a
truthful statement of his type and income than misreporting his income.

The Lagrangian expression for this planner’s problem is written as

A = [(1=pp)u(Yy = Tp) + ppu(Yy, — Fp) + v,(Y})]
+0[(1 = pr)u(Ys = T,) + pu(Yy = Fr) + v, (Y7))]
—BIP(Yy = (1 = pp)Tp = ppbyp, Yo — (L = pr) 15 — pp 7))
(1 =pruY, = T) + pou(Y, = F,) +v,.(Y;) = B, P

—(1 = ppu(Y, = T,) — ppu(Y, — F) — v, (Yp) + B, P
+/\2 [(1 - pr)u<Y;" - Tr) +pru(Y;‘ - Fr) + ,UT‘(YI‘> - BTP* - V;“r]

+X\

+X3[(1 = pu(Y, — T,) + pu(Y, — F.) +0,.(Y,) = B, P — V)
2 [(1 = p)uYy = T) + ppu(Y, = F,) + v,(Y,) = B,P* = V)]

+H [Np[(l - pp)Tp +ppr] + NT[(l - pr)Tr + err] - A(Nppp + NrPr) - R}

where P* = P(Y, — (1 — p,)T, — pply. Y, — (1 — po)T, — poFy), P = P(CE,CE), A1, Mg, As and
A4 represent the Lagrange multiplier on constraints (2) — (5) and p is the marginal cost of an
additional unit of revenue in utility terms. To improve readability, the first order conditions of
this problem with respect to Y, Y., T, T,, F},, F}, p, and p, are presented in the Appendix A.1.

Before presenting our main results, it is necessary and useful to determine what constraints

are binding or not, which in turn depends on assumptions regarding the poverty measure. Let
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Y (i, px, Tk, Fx.) be the income that would be chosen optimally by type i in the case where he states
to be of type k£ but never gets caught misreporting his income, even if he is audited. Of course,
this is not a situation that can actually happen, as income misreporting is always discovered by

an audit. The results are stated below:

Lemma 1 (i) A3 = Ay = 0 is not possible and (i1) If P is an absolute measure, then Y, =

Y (r,p., T, F.) which implies Ay = 0.

The intuition behind Lemma 1 is straightforward and the proof presented in the Appendix A.2.
Its first part says that at least one (out of the two) moral hazard constraint should be binding.
If that was not the case one could always increase welfare by reducing the probability of auditing
the poor, p,. This role of auditing is to ensure compliance with these constraints. Turning to
the second claim, in the case of an absolute poverty measure, the action of the richest individuals
plays no role in poverty and therefore, imposing a distortion on them would only cause a welfare
loss. Optimally, those individuals should receive their income that they would, otherwise, choose

for themselves under the (p,, T, F;.) scheme.

3.1 Optimal Audits

We are now in a position to address the optimal choice of the audit probabilities. We focus our
analysis on the more interesting case of an interior solution, where it is possible to audit both
types of agents.® In our economy, the planner’s aim is to prevent individuals from reporting a
lower level of income than the one assigned for their skill-type. The optimal policy could entail
positive auditing probabilities on both types when the poverty measure is relative. The intuition
behind this result is the fact that reported rich individuals affect this measure of poverty and they
might feel attracted to misreport their income, creating the necessity to audit the rich as well as

the poor. Our main result is formally stated and proved in Proposition 1.

6 A corner solution of no audits in this environment would be possible, for instance, if audit costs are very high.
In this case (not discussed here), the only feasible tax would be a uniform lump-sum tax without redistribution
concerns.

12



Proposition 1 For absolute poverty measures, it is optimal not to audit the rich, p, = 0. For
relative poverty measures, the optimal auditing implies that rich individuals could face stochastic
audits probabilities, i.e., 1 > p, > 0. In particular, if Y, # Y (r,0,T,, F,), then p, > 0. The poor

individuals should face an optimal auditing probability less than one, p, < 1.

Proof. See Appendix A.3. m

An optimal positive auditing probability on the skilled individuals is surprising, but quite
intuitive. With a relative poverty measure, skilled individuals have an incentive to misreport their
income (Mg can be different from zero in this set up). This occurs because in our economy an
increase in the consumption of the rich may lead to social welfare losses. This implies that a rich
individual could attempt to misreport his income even if he does not misdeclare his type in order
to have a larger consumption level than the one assigned by the planner. Therefore, it becomes
necessary to audit incomes on those that declare to be skilled.

For both types, auditing probabilities are less than one and the intuition follows from Cremer
and Gahvari (1996). Suppose pr = 1, then individuals will have to pay Fj for certain. On the
other hand they can have the same certain net income with random audits provided they pay the
same amount of taxes. This policy is welfare improving because it decreases audit costs and is
feasible because cheating by not choosing the assigned income is a strictly dominated strategy for

a specific audit probability (Mookherjee and Png, 1989).

3.2 Optimal Taxes

Let the Marginal Tax Rate (MTR) for an agent of type k be defined as

MTR, =1+ Kav;}(/y)) / <E% - 5%—?)} .

The MTR is a measure of the distortion in the labor supply decision, compared to a situation

without government intervention. In that case, an agent of type k would have the following

first-order condition with respect to Y} : E %Lck + 8”5—}(}/) — By Zg; = 0.

Using the first order conditions of the planner’s problem with respect to Y, and Y, (equations

13



(10) and (9), respectively, in Appendix A.1) and after some simplifications we obtain the following

MTR on rich and poor individuals, respectively:

dpP* dP* dPpp
MTR, = ey + My <P _ dCr) (7)
(64 A+ Ao+ As) (E%— %)

A [Eaaqg n aUT(Y)} +557~Zg* + B\ (dp* ﬁ,)
900 (42— ) 4, (2 — 122

P

MTR, = (8)
(1+)\4)( %icz'?_ pillgp>

In our economy, for an absolute measure of poverty we can easily observe that the labor supply
decision of the rich should not be distorted. On the other hand, if a relative poverty measure is
considered, it is possible to characterize conditions under which both agents, rich and poor, face
either positive, negative or zero marginal tax rates. The following proposition summarizes these

findings.

Proposition 2 If the aggregate poverty index P is
i) an absolute measure:

a) MTR, =0;

b) sign (MTRp) — sign <)\1 [Eaup + B’U'r Yp ] + 46 TZZ:) .

i1) a relative measure:

i 017 i (-~ )
M (B9 + 2500 165,45 + 5,0 (4 - 42)
BN (dP* dPTT) BN (dP* B ill(?:)

b) sign (MTR,) = sign

Proof. See Appendix A.4. =

This proposition deserves special attention as our results contrasts sharply with the ones in
the existing optimum tax literature. We consider the MT'R for each type separately. For the rich,
we have the surprising result that for a relative poverty measure MT R, can be negative, positive
or zero. We argue that the most common and intuitive case would be of a positive marginal tax

rate on the rich. This would occur when an additional dollar for the rich has the same effect on

14



the relative poverty measure when the poor is misreporting his income than when he is not. In
other words, regardless of the action of the poor, the impact of the rich on the poverty measure is
roughly the same (dP*/dC, — dF,,/dC, close to zero). Then, the dominating effect is 3,dP*/dC,,
which is positive. A positive MTR implies that a distortion should be applied on the rich’s labor
supply decision in order to have more resources at the margin to redistribute. This last result
seems more likely since it allows to distort the rich’s behavior in order to reduce relative poverty
measure in a direct manner.

If the two effects are identical, i.e., dP,,/dC, = (dP*/dC,)(1 4+ A\4)/A4, or with an absolute
poverty measure (in which case dP*/dC, = dP,,/dC, = 0), we reproduce the standard result in
the literature (Stiglitz, 1982 and Cremer and Gahvari, 1996), which is no distortion at the top.
Since rich individuals do not affect the absolute poverty measure, no distortion is necessary on
their labor supply decision. Finally, the non-intuitive case of MT R, negative. This case is the
less likely to occur, happening only if it is very costly to satisfy constraint (5) (high A4) and an
additional dollar for the rich has a higher effect on the relative poverty measure when the poor
is misreporting his income than when he is not (dP,,/dC, > dP*/dC,). More precisely, we have
a negative M TR, when dP,,/dC, > (dP*/dC,)(1 + A\4)/A4. In that case we should subsidize the
rich in a effort to make it less appealing for the poor to misreport his income. In other words, the
increase in the consumption of the rich reduces the total utility of poor cheaters and non-cheaters,
and if the former effect is stronger than the last one, we should impose a subsidy on the rich to
make it less attractive for the poor to mimic them. Although we should not expect this result
in practice, it is interesting to see that there exists a theoretical possibility to subsidize the rich,
even though the relative poverty is a public bad.

Regarding the poor, it is important to notice that the component 63,dP*/dC, is the only one
for which the sign is unambiguous, i.e., negative. This term is also the most relevant since it
captures the net effect of the consumption of the poor on welfare grounds. The other effects come
through the constraints. Intuitively, we expect MTR, to be negative, as inducing the poor to
work more should lead to less inequality. However, the total effect is more complicated because of

the effects on the constraints.
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Consider first the case of an absolute measure. The term A\ [E(Ou,/0C) + 0v,(Y,)/dY] has
a straightforward explanation: more income for the poor means more incentives for the rich to
cheat and declare to be poor and act like one. If E(Ju,/0C) + 0v,(Y,)/0Y > 0, that is if the
rich’s marginal utility net of his marginal disutility of work is positive, this will increase MTR,,.
If the cost of satisfying the self-selection constraint (A;) is high, this could lead to a reversal of
the expected sign of MTR,,. At the opposite end of the spectrum, if the self-selection constraint
is not binding, then MTR, < 0.

In the case of a relative poverty measure, the previous two effects are still present, but we have
three additional terms. They are all related to the self-selection and moral hazard constraints of
the rich and to the varying marginal effects of an increase in the consumption of the poor on the
poverty measure. Recall that P* is the poverty measure obtained after the planner has solved his
optimization problem, while P is for the case where the rich acts like a poor. P,, is the case where
the rich does not misdeclare his type, but misreports his income, while P,, is when the rich cheats
on both his type and his income. If giving more consumption to the poor has a larger marginal
impact on the poverty measure when the rich cheats than when he does not, this will increase
the cost of satisfying the corresponding constraint and will thus create an upward pressure on
MTR,. On the contrary, if P* is more sensitive to additional consumption of the poor than the
corresponding poverty measures appearing in the constraints, increasing Y, eases the constraints,
creating a downward pressure on MTR,. Observe that it is possible for (dP*/dC, — dP/dC,),
(dP*/dC, — dP,,./dC,) and (P*/dC, — dP,,/dC,) to be of different signs.

While in general we cannot be sure of the sign of MTR,, it is natural to assume that it will
be negative most of the time. It is only when increasing the consumption of the poor makes it
significantly more likely that the rich will cheat on his type and/or his income that we would
compensate by having a positive MTR,,.

Notice that for both the absolute and relative measures MT R, = 0 is possible, although it
does not have any special economic interpretation.

The complex effects on MT R, should serve as a warning that when choosing a relative measure

P, the shape of the function can have important and non-trivial effects. For instance, notice that
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if P is such that the marginal effect of C), is independent of C,, the marginal tax rate on the rich
(MTR,) is unambiguously positive and all three additional terms that affect the sign of MTR,
disappear. The two remaining effects are then the same as for the absolute measure case. On the
contrary, it is in the case where the marginal effect of C, is a function of C, that we can obtain
surprising results. While this paper does not aim to argue for any poverty measure, it does show

that the shape of P can influence the results.

3.3 Optimal Fines

This section presents the optimal fines in our set up. In the presence of poverty and tax evasion,
an interesting result emerges, namely, rewarding the truth telling poor is not necessarily optimal.
Our optimum fine policy allows for punishing agents declared to be poor that do not misreport
their income. We also find that fines imposed on the rich should not exceed the correspondent

taxes. Our last proposition states and proves this finding.

Proposition 3 The optimum fines imposed on poor individuals can be greater or lower than the
correspondent tazes, but never equal. For the rich individuals, those fines should be either lower

or equal to the tazxes, but never greater.

Proof. See Appendix A.5. m

The first part of this proposition essentially says that if the cost of satisfying constraint (2)
is large compared to the cost of satisfying constraint (5), i.e., Ay > 1+ A4, then we would have
the unexpected result that Fj, > T,. This would happen because skilled individuals have a large
incentive to mimic the unskilled (high A;). In that case, a random punishment of the poor through
the audits makes it less attractive for the rich to act like a poor. Alternatively, if poor individuals
have a large incentive to misreport their income (A\y > A; — 1), then it is optimal to reward those
that do not misreport income, i.e., F,, < 7T,,. Concerning the rich, we only should reward them
when they have incentives to misreport their income (Ay > 0), otherwise the fines should be the
same as taxes imposed on them. In particular, for absolute measures, there are no rewards for

truth telling of the rich.
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4 Conclusion

This paper integrates poverty consideration and tax evasion into an optimum general income tax
problem. We show that the optimum tax-cum-audit policy depend on whether poverty is measured
in absolute or in relative terms. With an absolute poverty measure, we replicate the results in the
optimum tax literature, i.e., "no distortion and no auditing at the top". Our main contribution is
to show that three different results emerge when a relative poverty measure is in place. First, it
is possible to characterize conditions under which both agents, rich and poor, face either positive,
negative or zero marginal tax rates. Second, those that declare to be rich can be audited randomly,
similar to their counterpart poor ones. The main novelty of our work is that rich individuals could
be audited. This might happen because now their consumption affects poverty, which could lead
to distortions of their labor supply. In turn, they have incentives to misreport their income which
could be audited to enforce truth-telling. Lastly, the rich gets rewarded for its honesty, unless he
has no incentives to misreport his income, while the poor may be punished as well as rewarded for
his honesty. Our findings shed a light on important policy issues. The measurement of poverty
is crucial for the optimal income taxation design and it is worthwhile to further investigate the

reasons behind different choices of standard of living to measure poverty.
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Appendix

A.1 - Planner’s problem: first-order conditions

The first order conditions of the planner’s problem with respect to Y, Y., T},, T;, F},, F,, p, and
p, are, respectively

a'le 6vp D aup Ovy P T
(1+ ) [E e ]—AlLE o] 0 )
—i -+ Mgt — doge GVTT A3 v, — M 639‘1%: | ,
(5 -+ )\1 + )\2 + )\3) |:E8ur + 8Uégr):| - 7% = 0 (10)
Xy %‘;;r W 8Vrp )\48Vpp | ’
oul * 1
—(1+ M=M= pp)5& ‘*‘7(1 Pp)fi”é =0 (11)
+IUN;D(]- - pp) - ﬁr)‘l( pp) ac, >\2 aVTT - )\BGVW )\48VPP
—(5 + A1+ A+ )\3)( pr) 8‘6/} + 7(1 pr) dC — 0 (12)
+/,I/N7«(1 _ pr) )\2 6VN )\33 D A4 8 ] )
—(14 A = \)py 5 aC +7ppdc -0 (13)
+uNppp, — B, Alppdc — A2 8VM - /\36‘/”7 - >‘4(?9‘1/§pp
+/~LNrpr /\2 BVTT )‘3 Tp - )\4 8Fprp |
(420 = 0) [uf = ] + 7 (F, = T,) 4 |
+,LLNP<FP . Tp A/) /BT)\I(FP Tp) e )\2 8VTT Ag 8Vrp )\4 8Vpp - ) ( )
(5+>\1+/\2+/\3)[U }JFV(F T)dp* = 0 (16)
+MNT(FT _ Tr _ Al) )\ %‘;rr >\3 aVrp )\4 Vpp - .

where ul = u(Yy — T}), ul = u(Y;, — F},) and v = 8+ B, A\ + 8,22 + 5, Az + B\
Note that 0Vjy./0x = Ovy,/0x where vy, = (1 — pr)u(Y (4, pr, T) — Tr) +v; (Y ( )) — 5, Pi, where
Y (i, pr, T;) denotes the maximum income an individual of type i pretending to be type k can
obtain. Last denote P, = P(Y, — (1 —py)T, — ppFp, (1 —p.) (Y (r, 0, T;)) = 1)), Prp = P(Y, — (1 —
Pp)Tp—ppFp, (1=pp) (Y (r, pp, Tp)—T})) and Py, = P((1=pp) (Y (D, pp, Tp) 1), Yo —(1=p, )T —p, F}).
Effects on the various Vj; are given in Table 1.
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A.2 - Proof of Lemma 1

Proof. We prove each claim separately.

(i) A3 = Ay = 0 is not possible.

Suppose that A3 = Ay = 0. We show that the consequences (1 — 4) of this assumption leads to
a contradiction.
(1) T, = F,. Compare the equations (11) and (13). If A3 = Ay = 0, then they imply that
= 8“13 . By the properties of u, this is only possible if T}, = F},. This leads to our second step:
(2) Pp = 0. Consider equation (15) From (1), we know that T, = Fp. Then, 7> = —uN,A" < 0.
Therefore we set p, to its minimum. That brings another consequence:

(3) A1 = 0. Given that p, = 0, equation (4) becomes

8u£
oC

(1 - pr)u(y;' - Tr) +pTu<va’ - Fr) + U'I’(K‘) - ﬁrP(Y;) - Tpu Y;' - (1 - pr)Tr - err) 2
u(?(rv 0,7p) = T,) + UT(Y/(T’ 0,1},)) — B8,P(Y, — T, }7(7“, 0,7,) = T,)

while equation (2) becomes

(1_p1“)u<Y _T)+pr (Y _Fr)—i_vr(y;)_6TP(Y-p_Tp7Y;_(1_pr)Tr_err>Z
wY, = Tp) + v (Yp) = B, P(Y, = T,,, Y, — Tp)

Notice that when type r chooses 37(7“, 0,7,), he can choose any income, including Y,. Therefore, if
constraint (4) is satisfied, so is constraint (2) and )\1 = 0. Then we have another consequence:

(4) T, = Y,. Consider equation (9), we have 80 by ‘%P = (B+ A\aB,) %= /\zﬁrcﬁfz::. Now

consider, equation (11), which given the results above, snnphﬁes to

oA du, dP* dP.,

- = __* - _ = N

T, go BN e = B iy
v,

Therefore, we want to set 7, as high as possible, which is 7}, = Y},. Hence, C},, = 0, however,
ag_g)) — 00, i.e., the benefit of increasing the consumption of the poor is infinity and the social
weight attributed to the skilled individuals is less than infinity. Thus, it cannot be optimal for the

planner to choose C, = 0, a contradiction.

(ii) If P is an absolute measure, then Y, = Y (r, p,, T,., F,.) which implies A = 0.
Our second claim can be proven as follows. First we prove that if P is an absolute measure,
then Y, = Y(r,p,, T}, F,). Consider the equation (10)7

dP*
dC, P dC

ou, oY,
+

(5+/\1+>\z+>\3){EaC ayr)] (B+ B, A1+ B A2+ B, A3+ B ) =

= 0 and the first-order condition becomes [E Our avég T)] —

If P is an absolute measure, then <

dC
0. This is the same condition as a rich agent optimally choosing his income when he faces a

probability of being audited as p, and taxes and fines defined as 7, and F, and he never gets

"For a relative measure, in general, we should get Y,. # Y (r, p,, T}, F).). An equality would happen by coincidence.
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caught. Therefore, Y, =Y (r,p,, T, F}).

Next we show that this implies Ay = 0. Suppose T, = F,.. Since P is an absolute measure,
Y, = Y (r,p., Ty, F.). Notice that for T, = F,, we have Y (r, p., T}, F.) = Y (r,0,T}) as in both cases
the agent pays 7T, in taxes for sure and never gets caught. Then, we have

EUy, = U(Y; - Tr) + UT‘(K‘) - BrP(Y;D - Tpu Y, — Tr)
= w(Y(r,0,T}) = T,) + v.(Y(r,0,T,)) = B,P(Y, — T, Y (r,0,T,) = T,) = V,,

Since T, > F; (see Proposition 3), we have that EUy, > w(Y, —T,) +v,.(Y,) — 8, P(Y,—1,, Y, —
T,) = V., and income misreporting is never optimal. =

A.3 - Proof of Proposition 1

Proof. We first prove the optimal auditing policy for rich individuals. The first order conditions
of the planner’s problem with respect to p, is

(6 + A+ Xa+ A3) [u —u } (B4 B+ B A2+ B3 + BA) (F) — T)ZJCD‘:

-0 (17
+uN (F, = T, — A') + daul, — Mo, (Y, — T,) e — Ny (F, — T)ﬁpfﬁj;w (17)

1) Absolute poverty measure. In this case, it is clear that dg = 0 and Ay = 0. The later result
implies that F,. = T, (see Proposition 3). Therefore, we have 8A/ Op, = —uN, A" < 0. Therefore
it is optimal to set p, at its minimum of 0.

2) Relative poverty measure. We first show that p, < 1. Suppose that p, = 1. Then, constraint
(3) is automatically satisfied and Ay = 0, which implies F,. = T,.. Equation (17) becomes —uN, A" <
0. So it is optimal to reduce p,. Now, suppose that p, = 0 and consider constraint (3). We need
to verify if KU,, > V,,.. Since p, = 0, it becomes

u(Y, = 1,) + v.(Y;) = B, P(Cp, Cr) 2 u(Y = T,) + 0. (Y) — B, P(Cp, Cr)
with Y = Y/(T, 0,7,) =Y(r,0,T,, F,) and C! =Y — T,. Using the definition of Y/(r, 0,7,),
u(Y, = T) + v (Yy;) = B, P(Cp, Cr) <u(Y = T,) + v, (Y) — B,P(Cy, Cy)

if Y, # Y (r,0,T,, F,). Therefore, p, > 0 as long as Y, # Y (r,0,T,, F,).?

We not turn to the optimum audit probability for poor individuals. Suppose that p, = 1. Then
constraints (4) and (5) are automatically satisfied, i.e., an individual that declares to be poor
cannot cheat since s/he will be audited for sure. This implies that A3 = Ay = 0, a contradiction of
our Lemma 1. m

A.4 - Proof of Proposition 2

Proof. The first claim, associated with absolute poverty measure, can be easily depicted if we
impose (dP(-)/dC,) = 0 on equations (7) and (8). The numerator of equation (7) becomes null.

8Note that Y, = Y (r,0, T, F}.) is possible if (7% - Mp, Cfi%f) J(6+M+ A+ X3) =5, dC . We argue that

this would happen only by coincidence.
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Equation (8) becomes A1 [Eu,/0C +0v,.(Y,)/0Y |463,dP* /dC, /[(14\4)(Ou,/OC) — B,dP* /dC,].
Since the denominator is positive, the sign(MTR,) is determined by the numerator. Turning to
second claim, for relative poverty measure it is sufficient to determine the sign of the numerator
of expressions (7) and (8), once the denominators are positive. ®

A.5 - Proof of Proposition 3

Proof. We start proving the first claim. Compare the first order conditions of the planner’s
problem with respect to 7, and 7., respectively:

8ug )
(1—pp) —(14+ X — )\1)% + (B+ B, 1+ B, e + B, A3 + 6;,/\4)2&

dP r U,T* (8 auT*
1N, + M B, G — MBS — B G 4 g — M, G+ M — MB, |
out ]
—(14+ A = \)5E + (B+ B+ B, + B + B,M) 95

deoor dP, ~p dPTp
+:uNp + Alﬂr ac, >\26r dép - )\3/87" dcy

Rearrange the above equations as follows:

*

oul 2+ M — B0 n T — A8, e
ac 1+ —\)

auf Z

90 (I+M—A)

where Z = (8 + B,A1 + 8,2 + B,A3 + B,A\1)dP*/dC), + uN, + M\ 3,dP/dC, — \2,dP,. /dC, —
A33,dP,,/dC,. 1t is clear that Oul” /0C —j3,dP,,/dC, > 0 and 8ug* /0C >0, —dP,,/dC, > 0. Since
we cannot have A3 = Ay = 0, then A\30u” /OC — A33,d Py, /dC, + M\Ou,” /OC — Ny3,d P,y /dC,, > 0.
This directly implies that F, # T,. If 1 + Ay > Aq, then aug/ac > 0u5 /OC, which immedi-
ately implies that F, < T},. On the other hand if 1 + Ay < Ay, then du)/0C < Oul /OC, which
immediately implies that F}, > T,,.

Turning to the second claim, we have that if A\ = 0, then F, = T,. To prove that F, < T,
we have to compare the first order conditions of the planner’s problem with respect to 7, and
F, (equations (12), (14) in Appendix A.1). The only differences between them are the terms
AoOul JOC — N\of3,dP,./dC,. If Ay = 0, then these equations are identical which implies F, = T,.
On the other hand, if Ay > 0, then A\p[0ul./0C — B,dP,,/dC,] > 0, where dul /OC > dul’ /OC
which implies that F. <T,. =
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