
ECON 242: Problem Set #4

Florian Scheuer, May 2013

1 Implementation of Optimal Saving Distortions

This problem familiarizes you with the tax implementation developed by Kocherlakota
(2005). Consider a two period model. In the first period all agents are identical. They
supply one unit of labor that produces one unit of the consumption good. In the second
period with probability π an agent looses any ability to work. Assume that the law of
large numbers holds so that in the second period there will be exactly π agents who are
not able to work. It is not possible to identify who is able to work in the second period.
The agent’s utility is u(c) + v(y) if he is able to work and u(c) if he is not able, with u′(c)
and −u′′(c) > 0. The discount factor is β. There is a technology to transfer resources
between periods 1 and 2 with the rate of return r. Assume that r = 1/β.

Let {(c∗1 , y∗1), (c
∗
2 , y∗2), (c

∗
d, 0), k∗} be the optimal allocation, i.e. the allocation that solves

the social planner’s problem, for the first period agents, second period agents who are
able to work, second period agents who are not able to work, and savings respectively.
Assume that c∗2 > c∗1 > c∗d. Please answer the following questions, finding where appro-
priate explicit expressions in terms of the optimal allocations.

(a) Suppose the planner is able to use only linear taxes on savings, and that she tried to
implement the optimal allocations using a uniform linear tax on savings in the second
period on both able and disabled agents. Show that any such tax would either give the
wrong saving incentives for the truth telling type, or not be able to prevent a double-
deviation.

(b) Now assume that the planner attempts to implement the optimum with two linear
taxes on savings, one on the agent who claims to be disabled, and the other on the agent
who claims to be able in the second period. What is the required tax on the disabled per-
son in the second period to prevent the double-deviation? (Hint: Find a tax that satisfies
the property that if the agent cheats and double-deviates he still gets (c∗1 , y∗1) in the first
period and (c∗d, 0) in the second.)
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(c) If the planner imposes the savings tax on those who are found to be disabled in part
(b), what is the optimal linear savings tax on the able agent? Show that such a tax is neg-
ative (i.e. it is a savings subsidy), while the tax for a disabled person is positive.

(d) Suppose that the planner used linear taxes in parts (b) and (c). Find the remaining
taxes that are needed to implement the optimal allocations. Show that the total revenue
collected by savings taxes (defined as πτdrk∗ + (1− π)τ2rk∗) is zero. Note that this result
says that the savings distortion is implemented without collecting any net revenues from
taxing saving. Why does this tax system discourage savings?

2 Capital Taxation without Commitment

This problem addresses capital taxation policy in an infinite horizon repeated game setup,
using the methodology developed by Abreu/Pierce/Stacchetti (1990). The economy con-
sists of a continuum of identical consumers and a government. In each period t, con-
sumers make decisions at two distinct stages. At stage 1 of period t, consumers receive
an endowment of ω units of the consumption good. They consume c1t units of the good
and invest kt = ω − c1t in a linear production technology. This production technology
transforms kt units of capital into Rkt units of the consumption good at stage 2, where
R > 1. At stage 2 of period t, consumers receive their income from production net of
taxes, which is equal to (1− τt)Rkt. Their consumption at this stage of the period is c2t.
Capital cannot be stored between periods.

In each period t, the government taxes capital invested at stage 1 at the rate τt, and
uses the revenues for government spending gt = τtRkt. The government must run a
balanced budget every period. The timing of taxes will be clarified below.

Consumer preferences are given by the period utility function

U(c1t + c2t; gt) =
√

c1t + c2t +
√

gt

with discount factor β ∈ (0; 1) between periods. The government is benevolent, i.e. it has
the same utility function as consumers.

Part (a)

Let R = 3/2. Consider first the period game:

1. Suppose that the government has full commitment. It announces the tax rate for the
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period τt before stage 1. Define a competitive equilibrium for the period game.

2. (Ramsey). Derive the best response function of the consumer in the period game.
Define the Ramsey problem for the one period economy. Derive the optimal tax rate
and consumer utility in this setup.

3. (Nash). Now suppose the government sets the tax rate between stages 1 and 2 of
consumer decisions. Show that the government has an incentive to deviate from the
Ramsey outcome. Derive the best response function of the government. Character-
ize the static Nash equilibrium/equilibria.

Part (b)

Now consider the infinite horizon repeated game where the government sets the tax rate
between stages 1 and 2. We will apply the method studied in class as an application of
the APS methodology. You may assume that the set of SPE values V = [v, v] for the game
is convex and compact.

1. Use the property that the worst subgame perfect equilibrium (SPE) value v is self-
enforcing in order to set up a recursive program to compute v for this game. Derive
the expression for v from this program.

2. Show that the worst SPE value corresponds to a static scheme, i.e. the action chosen
by the government does not affect the continuation value for the next period.

3. Write the recursive program to find the best SPE value v of this game. Show that
the Ramsey outcome of the period game is supportable for some β ∈ [β; 1), where
β ∈ (0; 1).
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