
ECON 242: Problem Set #1

Florian Scheuer, April 2013

1 Pareto Efficiency of the “Flat Tax”

This problem asks you to evaluate the Pareto efficiency of a “flat tax” system (Hall and
Rabushka 1995) such that

T(Y) = T + τY

with marginal tax τ and intercept T. Assume that the income elasticitity of labor supply
is zero. Let ε∗w denote the compensated elasticity of labor supply with respect to the wage.
Suppose ε∗w does not vary across individuals (across income levels). Note that this is true
if the utility function is

U(c, Y, θ) ≡ c −
(

Y
θ

)α

(1)

and α = 1 + 1/ε∗w. Let the distribution of income generated by the current tax system be
Pareto with density

h(Y) = kY−k−1Yk (2)

for Y ≥ Y and k > 0.

Part (a)

Following Saez (2001), suppose the current tax system can be approximated by T̃(Y) =

.3Y. Use the consumer’s utility maximization problem based on (1) to identify the skill
distribution f (θ) from the income distribution (2). Show that the skill distribution is also
Pareto with

f (θ) = k̃θ−k̃−1θ k̃

for some k̃, θ.

Part (b)

Starting from Werning’s (2007) general test for Pareto efficiency discussed in the lecture,
derive an inequality for τ, ε∗w and k that any Pareto efficient flat tax system has to satisfy.
Discuss the role of each parameter and consider some empirically plausible values.
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Part (c)

How do your results change if the skill distribution is lognormal rather than Pareto, so
that log θ ∼ N(µ, σ2)? Can a flat tax system ever be Pareto efficient in this case? Interpret.

2 Numerical Exercise

This question asks you to solve the Mirrlees (1971) model numerically. In particular, fol-
lowing Saez (Section 5, REStud 2001), adopt the utility specification

u(c, l) = log
(

c − l2

2

)
,

where l = Y/θ and θ is the skill level.

Part (a)

Find the skill distribution f (θ) so that the resulting distribution of income, when individ-
uals face a flat tax T(Y) = .3Y, is Pareto with h(Y) = kY−k−1Yk for Y ≥ Y and k = 4.
Truncate your distribution at the top x percentile, for some small x.

Part (b)

Derive a system of ODE from the first-order conditions of the optimal tax problem. Solve
for the optimal tax schedule numerically ignoring the monotonicity condition. Compare
your results to Saez’s.
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