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1 Introduction

When agents are privately informed about their ability to generate income, the gov-
ernment’s capacity to implement social redistribution depends crucially on its power
to commit to future policy.? Yet, most of what we know about optimal income taxes
in private information settings has been derived under the assumption of full com-
mitment? and real world tax schedules suggest that governments can indeed commit
at least partially. There is, however, little reason to believe that governments pos-
sess some exogenous commitment device. Instead, commitment must stem from the
environment the government operates in. This paper demonstrates that agents’ in-
volvement in financial markets can alleviate the government’s commitment problem
and so facilitate social redistribution. Importantly, markets have this favorable ef-
fect only when they are imperfect.

In market economies, individuals do not typically constrain their consumption to
equal net-of-tax income every period. Instead, they use financial markets to allocate
their resources over time. For instance, a mortgage contract enables agents to live in
a house that reflects their life-time income rather than in a rental unit that reflects
their present disposable income every period. The financial markets that people use
in reality, however, are typically imperfect in the sense that adjustments to contracts
are costly. If at any point in time an agent cannot afford his mortgage payments any-
more, he needs to refinance, sell or even default - none of which are costless options.
Consequently, by using markets, agents enter individual commitments. Chetty and
Szeidl (2007) report that nearly 65% of the average US household’s budget is allo-
cated to consumption commitments that cannot be adjusted costlessly.

I show that optimal redistributive policy takes agents’ involvement in such finan-
cial markets into account. When re-optimizing, the benevolent government consid-
ers agents’ contractual positions. If an agent ends up with less net income than
promised, he will have to adjust his consumption plan downward and possibly ad-
just his financial contracts. The costs of such adjustment (or “default”) can deter
the government from reneging on past promises. I show that even though these con-
sumption commitments are enforceable only at the individual level, the imminent
default costs for each individual agent add up to an effective commitment device for
the government.

Theoretically, this description of market imperfection maps into the concept of mar-

2Since the seminal contribution by Mirrlees (1971), it is well understood that the income tax schedule
needs to provide incentives for agents to reveal their types (see also Dasgupta et al. (1979), Harris
and Townsend (1981), and Holmstrom and Myerson (1983) for other early contributions.). After
this information has been revealed, however, a benevolent government is tempted to implement
extreme levels of redistribution. Since agents anticipate such deviations, a lack of commitment to
honor promises in the future is generally expected to lead to extremely inefficient outcomes. This
has been demonstrated first by Roberts (1984) and more recently extended to a dynamic setting
by Golosov et al. (2006)

3See Golosov et al. (2006) for an overview. There has only recently been some interest in char-
acterizing optimal Mirrleesian taxes in setups without commitment. See for example Brett and

Weymark (2011) and Berliant and Ledyard (2005).



ket incompleteness in the classical sense: There are no complete resale markets for
financial claims at every point in time. To model varying degrees of market in-
completeness, I assume that complete spot markets exist, but that accessing them
is costly. As the main result, I derive a condition that links the degree of market
incompleteness (i.e. the access or “default” cost) to the level of incentive payments
the government is effectively able to commit to. Intuitively, this condition equalizes
the marginal benefit from additional redistribution toward the low end of the type
distribution to the marginal cost due to default. The larger the default costs are,
the more separation and so the more incentive provision is possible, since agents
correctly anticipate that the government will not find it profitable to renege on its
promise ex-post. This new degree of freedom for government policy always weakly
improves welfare. I characterize conditions on the level of inequality under which
the improvement is strict.

Even though theoretically possible, this mechanism arguably may not be strong
enough in reality to provide full commitment. The main result of the paper shows,
however, that even a small market imperfection still leads to a limited degree of
effective commitment. Moreover, I show that whenever ex-ante inequality exceeds
a certain level, the government uses its limited commitment ability optimally by
collecting only a limited amount of information. The optimal tax schedule partially
pools some agents of the type distribution. In other words, the degree of market
imperfection is endogenously linked to the degree to which a government can commit
to a tax schedule over time and determines how much information is optimally used
to set personal income taxes.

In the course of deriving these results, the paper also makes a theoretical contri-
bution to the literature on mechanism design under limited commitment. Since I
study a finite horizon model where the government is not able to commit, the Rev-
elation Principle does not apply. Instead, I prove a Truth-telling theorem that still
allows attention to be restricted to direct albeit not fully revealing mechanisms. The
separation of truth-telling from full revelation allows me to significantly restrict the
set of mechanisms to search over for the optimum. This class of mechanisms still
provides incentives for agents to tell the truth directly to the mechanism designer,
yet allows for truthful messages to reveal only partial information. With this re-
sult, I show that finding the best implementable mechanism can be divided into
two problems: The determination of how much information should be revealed (i.e.
which types should pool) and the search for the optimal tax-transfer scheme based
on that limited information. This structure enables me to explicitly link limited
commitment to limited information revelation and forms of partial pooling.

Related Literature

The question of what enables governments to commit not to expropriate agents in
the economy has of course received attention in the literature. So far, the focus has
been on political structures and reputational effects in repeated games. Acemoglu
et al. (2008, 2010) consider self-interested politicians who cannot commit not to
misuse information and can appropriate resources for their own benefit. They show



that in an infinite horizon setup such governments can effectively commit on the
equilibrium path, essentially because they want to maintain their rents agreed upon
in the social contract. Such an equilibrium can only exist when it is supported by
the threat of agents reverting to the worst outcome after a government deviates from
promised policy (either by not producing anything, or by replacing the government).
In that sense, their findings are parallel to reputation mechanisms - a channel com-
pletely abstracted from in this paper. The paper presented here contributes another
potential channel by which characteristics of the economy can lead at least to limited
effective commitment: agents trading in imperfect markets.

The effect of agents being able to use financial markets to allocate their resources on
optimal taxation has also received attention. Many authors have considered environ-
ments in which agents cannot only contract with a principal, but also in anonymous
outside markets that make it harder to extract information from the agents truth-
fully. See for example Hammond (1987) for a general treatment or Golosov and
Tsyvinsky (2007) for a more recent example from the dynamic public finance lit-
erature. The general conclusion is that when the government has an exogenous
commitment device, letting agents use markets to allocate resources decreases the
set of policy instruments available to the government and so hinders redistribution.
The main argument of the paper presented here is that this conclusion does not hold
when the government has no exogenous commitment device.

Bisin and Rampini (2006) study a no-commitment setup similar to the one con-
sidered here, but focus on the allocative role of anonymous markets. They find that
allowing agents access to such markets is beneficial in a world where the government
has no commitment, because it allows them to allocate resources over time without
revealing any information, thereby increasing efficiency. However, the government’s
commitment problem is unchanged, no social redistribution can be implemented.
In contrast, I analyze a market that does not act as a “tax haven”. The crucial
characteristic of private contracts I consider is that they constitute consumption
commitments that cannot costlessly be changed. This increases the government’s
commitment power, enabling it to implement some social insurance.

The theoretical contribution of this paper relates to a growing body of literature
on mechanism design and lack of commitment. Bester and Strausz (2001) show that
a version of the Revelation Principle applies in situations when the principal with-
out commitment faces only one agent. Their argument, however, does not extend to
the multi-agent case (Bester and Strausz (2000)). In an infinite horizon setup with
a continuum of agents, Acemoglu et al. (2006) show that the Revelation Principle
holds on the equilibrium path, supported by the threat of agents reverting to not
revealing any information after a deviation by the government. This paper instead
focuses on a finite horizon game, where truthful revelation cannot be supported by
such a threat. In a setup closely related to the on presented here, Bester and Strausz
(2007) investigate noisy communication, but consider a finite number of types. In
the model presented here, the principal facing a continuum of types does not choose
to introduce noise.



The paper is organized as follows: Section 2 sets up the economy and describes
how agents can trade in imperfect markets. Section 3 formally defines strategies of
agents and the government as well as the timing of the policy game and the equilib-
rium. In section 4, I derive the theoretical results that allow me to analyze this game
as a mechanism design problem. Section 5 provides relevant benchmark allocations
before section 6 presents the main result of the paper - how agents’ involvement
in imperfect markets can serve as a commitment device for the government. Con-
ditions under which this mechanism leads to a strict welfare improvement as well
as conditions under which the optimal tax schedule will involve partial pooling are
derived in section 7. Finally, section 8 discusses the generality of the results when
relaxing some key modelling assumptions and concludes.

2 A stylized model

In this section, I introduce a very stylized model economy. In particular the as-
sumptions numbered Al through A3 may seem to render the model extremely far
from any real world application. I choose this setup to depict the commitment
problem of the government and its interaction with a market imperfection in the
cleanest way possible and will discuss the generality of the results with respect to
these assumptions in section 8.

2.1 Endowment economy

The model economy lasts for 2 periods (indexed t=1,2) and is inhabited by a con-
tinuum of agents of unit mass. Agents derive utility from a single consumption good
according to

U = u(c1) + Bu(cy),

where 5 € (0,1] is the time discount factor. Utility is time-separable, and the per
period utility function u(-) is strictly increasing, concave, and lir% u'(c) = co. More-
c—

over, I assume that u displays constant elasticity of intertemporal substitution.

Agents receive heterogeneous income y,(0) at the beginning of each period. In-
come types 6 are perfectly persistent over time and are private information. Across
the population, 6 is continuously distributed over a support © = [#,6]. F(0) denotes
its cdf, and is assumed to be twice continuously differentiable. Apart from income

heterogeneity, agents are identical.

To illustrate the main mechanism in the simplest possible way, I assume that
(A1) y(0) =t0 Vt,0 and §=1.

In this specification of the model, all agents have an increasing income stream over
their lifetime. Lower type agents receive smaller endowments than higher types at all
times. Moreover, agents do not discount the future. The no discounting assumption
is for notational simplicity only and without loss of generality; the results persist as



long as agents do not completely disregard the future, i.e. as long as they have a
discount factor strictly greater than zero.*

Suppose there exists a technology to costlessly transfer resources over time and
consider the problem of a benevolent social planner with a utilitarian objective and
equal Pareto weights on all agents. He chooses an allocation {c;(0)}: o that assigns
a consumption level to each type 6 € O, for each period t =1, 2.

[ () + ulea0) aF )

st. /@ (c2(0) + ca(6)) dF () < / (12(0) + 42(0)) dF (9).

S}

(1)

Since he does not face any information constraints, the benevolent planner imple-
ments full redistribution across the population, as well as complete consumption
smoothing for each individual agent, i.e. at the first-best ¢;(6) = co(6) = ¢ for all
types 6.

2.2 Government with information constraints and lack of
commitment

Suppose that instead of an omniscient planner a benevolent government with the
same utilitarian objective and no additional revenue requirements is in charge. Like
the planner, the government has access to a costless transfer technology:

(A2) The government can save and borrow at R = 1 from exogenous funds. It faces
the natural borrowing constraint.

In other words, the government can always commit to repaying its debt to the exoge-
nous fund. However, this does not help with the commitment problem with respect
to the agents, which is the focus of this paper.

To implement the desired allocation, the government would like to institute schedules
of type specific taxes and transfers. In doing so, however, it faces several difficulties:
First, it cannot observe an agent’s type. When conditioning the allocation on in-
come types, it must rely on information provided directly by the agents or indirectly
through their actions in the economy. Second, the government is not able to commit
to a second period transfer schedule ex-ante. At the beginning of the second period,
possibly contrary to earlier promises, the government might implement a tax sched-
ule based on information it has learned about the agents in the meantime. This
lack of commitment with respect to the tax schedule is known to all players in the
economy.

40f course, the exact allocation would depend on the discount factor, but the qualitative character-
istics of the equilibrium derived in the next sections do not.



2.3 Agents trading in imperfect markets

Agents in this economy are also able to allocate their own resources over time using
the same exogenous funds. In period 1, they may sign contracts with an exogenous
lender

x = (b1, by, h1,hy) with hy, by >0, (2)

that specify a consumption stream of h; units in period ¢ for payments of b; by
the agent. This format of financial contracts is very general, in particular it allows
for agents to simultaneously make and receive a payment. Accordingly, I refer to
contracts with hy > 0 as gross contracts’. Agents face the same terms as the
government:

(A3) Agents can save and borrow at R = 1 from exogenous funds. They face
natural, type-dependent borrowing constraints.5

These contracts are publicly observable, and individually enforceable, i.e. the exoge-
nous lender can enforce the contracted payment b; only from the individual agent,
not from the government.”

For future reference, let X denote the set of all contracts that are ex-ante feasi-
ble. For notational consistency, let X include the element zo = (0,0,0,0) which
symbolizes that the agent has not signed a contract.

The financial market agents may trade in is imperfect. While contracts can be
type-specific, they cannot be conditioned on anything else. Instead:

(A4) There exist resale markets in period ¢ = 2, where claims hy can be sold for
face value. However, to access these spot markets, the agent needs to pay an
access fee D > 0.

This cost D is a deadweight loss that arises from having to change a contract. It
essentially renders agents’ financial contracts to be individual consumption com-
mitments that cannot costlessly be changed. D can be thought of as a measure of
market incompleteness. If D = 0, we recover complete markets.

A mortgage is an example for a gross contract: The agent makes mortgage payments to the bank
and receives a transfer in form of the house (or increased ownership) in return every period.

6Tn other words, agents use a market that is perfectly competitive ex-ante. Lenders can verify
income types at no cost. However, they do not sell or use this information for any purpose other
than tailoring type specific financial contracts to their clients. This assumption clearly restricts
the model’s fit with reality. It considerably simplifies the analysis in that it avoids the added
complication of any adverse selection problems in the financial market. I make this assumption to
focus on the commitment mechanism for the government only. An alternative model without this
assumption is provided in section 8. All qualitative results hold there, too.

"The enforceability of contracts is never revoked. However, this does not mean that lenders can force
the government to bail out an agent. They only possess enforcement power over the party they
directly contracted with, i.e. the individual agent. The government has the first take on agents’
income, only thereafter can lenders enforce the repayment of outstanding debt from the individ-
ual agent. However, since agents cannot consume before repaying all their debt, the benevolent
government will take the agents’ contractual position into account.



To gain some intuition for the market imperfection D is supposed to capture, con-
sider a mortgage contract. Since agents simultaneously repay their mortgage and
live in their house, this would be considered a gross contract. If at any point in time
an agent ends up with less net income than he expected, he might have to refinance
his mortgage or even default. This process is never without loss: A foreclosed house
often does not sell for the same amount as it was worth to the original owner. Ad-
ministration of defaults or refinancing is costly. But also non-pecuniary losses may
occur, when agents have to move out of the house they grew attached to. Instead, if
markets were complete, the agent would simply sell partial user rights to the house
and continue living in it for a fraction of his life time, so that he could avoid the
above mentioned costs. Taking all these into account, the access cost D should be
thought of as the total cost of renegotiating a long-term contract in the financial
market.

3 Strategies and equilibrium

The government’s lack of the ability to commit to a tax schedule over time turns the
setup into a policy game between agents, choosing which information to report to the
government and which contract to sign in the financial market, and the government,
choosing the transfers to implement in each period. The focus of this paper is to
characterize the equilibrium of this game that corresponds to the best implementable
mechanism, i.e. the mechanism (or tax schedule) that maximizes ex-ante welfare in
the economy. In this section, I formally define the game, the players’ strategies and
the equilibrium.

Denote with Z a general message space, and by z a generic element of Z. The
message space includes messages about an agent’s type, but may also include other
elements. A tax schedule, or more formally a mechanism 7 = (7, 7y), consists of
two mappings 7; : Z x X +— R. Each of these mappings specifies a tax or transfer
payment (for period 1 and 2 respectively) for an agent who reported message z and
signed contract x. Let T" denote the set of mechanisms that are ex-ante resource
feasibile. Moreover, let 7" denote the set of feasible mappings 7, that are also ex-
interim feasible (i.e. given 71).

To analyze this game formally, consider the following timing of action:

t=1 a) The government announces a mechanism 7 = (71, 72), 7 € 1.
Agents receive their first endowment and send a message z € Z.
Agents sign a contract x € X in the financial market.

b) 7, is implemented according to the announcement 7.
Payments (b1, hy) of all financial contracts are made.
Agents consume.

t=2 a) The government chooses a new tax schedule 75 € T" for period 2, which
may differ from the previous announcement 7s.



Agents receive their second endowment.
Agents and banks (may) renegotiate their private contracts to z’.

b) 74 is implemented.
Payments (b5, hl) of all financial contracts are made.
Agents consume.

Each period begins with an active stage where the government announces a tax
schedule and agents may reveal information and sign or modify a contract in the
financial market®. It is followed by an implementation stage that is automatic, no
further actions can be taken by any player of the game. This setup emphasizes the
intertemporal commitment problem of the government: While it can commit to a
tax schedule within a period (i.e. the implementation in stage b) follows automat-
ically), it is not able to commit to a mechanism across periods. After agents have
revealed information in period 1, the government can renege on the promised tax
schedule 7 and use the information acquired.

In summary, the government’s action v = (7, 75) consists of two elements: the initial
announcement of a mechanism (or tax schedule) 7, and the (possibly amended) tax
schedule 75 that is actually implemented in period 2. For notational simplicity, a tax
schedule that is not changed will still be called 75, so that in case the government
does not choose to deviate from its promise, 75 = 7». Let G denote the set of 7’s.

The action of an agent of type 6, denoted oy = (z,x,2’), consists of three ele-
ments: First, it specifies the message z € Z sent to the government. Second, it
specifies the contract x the agent signs with a lender in period 1. Third, it includes
x’, which summarizes the agent’s contractual position after a possible access to the
resale market in period 2. Again, a contract that is not actually changed will still be
called 7/, so that in case an agent does not renegotiate, his contract will be 2’ = x.
The renegotiation cost D that stands for market imperfection is only incurred when-
ever ' # x. In that sense, x and 2’ summarize the contractual position of an agent
in period 1 and period 2 respectively. Let X’ denote the set of contracts that are
feasible at the point of possible renegotiation. Let ¥y denote the set of possible
actions for an agent of type 6 and X the collection of these sets for all possible types,
Y =)o Xo. Before the revelation of his type, the strategy o of an agent thus is a
mapping o : © X G — X.

I denote with z(o(6,7)) the message that results from strategy o for an agent with
realized type 6 and for the government action +.

Definition 1 (Truth-telling)
A strategy o* is called TRUTHFUL if

2(0*(0,7)) = z[0] V€ ©O,ved,

where the notation z[f] means that the information revealed by the message is true.

8For the sake of formal equilibrium analysis, one may think of the actions in stage a) of each period
to take place simultaneously.



An agent playing a truthful strategy will not lie about his type. Note, however, that
a truthful strategy does not necessarily reveal the exact type of an agent. One might
think of an agent revealing that he is “at least type 6” or his income falls into a
certain interval. The continuum of agents playing such a strategy could for example
result in partial pooling around certain cutoff types. One particular truthful strategy
does reveal the exact type, and is defined as follows:

Definition 2 (Truthful revelation)
A strategy o® is called TRUTHFULLY REVEALING if it is truthful and there exists a
one-to-one mapping from the message to the exact type:

z[0] — 6.

If an agent plays a truthfully revealing strategy, the government will be able to infer
his exact income type from the message sent.

Lastly, let o denote a strategy profile for all individuals, and X the set of all such
strategy profiles. Analogously, o* and o' denote strategy profiles where all agents
play truth-telling or truthfully revealing strategies respectively. Then the govern-
ment’s strategy is defined as a mapping I' : ¥ — G

Definition 3 (Equilibrium)

A (perfect Bayesian) equilibrium in the game between agents and the government
is given by a strategy 1'¢ for the government, a strategy profile o¢ for the agents,
and a belief system B, such that o and I'® are best responses to each other, given
B, and beliefs are derived from Bayesian updating®.

Definition 4 (Implementable mechanism)

T = (m,72) Is called an IMPLEMENTABLE MECHANISM if there exists a strategy
profile o for the agents and a strategy I' for the government, which constitute an
equilibrium and induce an action profile v = (7,74) for the government such that
7 =171 and 7y = To. Then o and I are said to support the implementable mechanism
T.

The rest of the paper aims at characterizing the best implementable mechanism, i.e.
the tax schedule that maximizes the ex-ante welfare of the continuum of agents.

4 Truth-telling and partial revelation

The Revelation Principle is often used to analyze problems of finding and imple-
menting optimal mechanisms in setups with private information (see e.g. Mas-Colell
et al. (1995)). However, as is well understood, when the authority exercising the
mechanism can revise its design after the revelation of information, non-revealing
mechanisms might in fact outperform direct revealing ones. The optimal mechanism
might well lead to complete pooling of agents, as for example in Roberts (1984) or
Bisin and Rampini (2006).

9In the following analysis there will be no need to explicitly derive or condition on these beliefs.

10



While many advances have in made in classifying models where versions of the
Revelation Principle still apply,!® the model presented here renders the principle
inapplicable.!’ Nonetheless, some progress can be made to characterize the best
implementable mechanism in the game presented above. In this section, I show that
while full truthful revelation cannot necessarily be achieved, the best implementable
mechanism can always be represented as a truth-telling mechanism. This result al-
lows the problem of finding the optimal mechanism to be presented as one analogous
to a standard Mirrlees problem, with the simple addition of choosing an optimal in-
formation revelation rule.

Since the government has a utilitarian objective, finding the best implementable
mechanism amounts to solving the following problem:

T

maX/U(H\U, T)dF(0) (3)

)

St / e1(0]0,7) + ca(0)or, 7)AF (6) < / 1 (0) + y2(0)dF(6) ()
o ©
o is a best response to I' (5)

Ty € arg mgx/u2(0|0, 7, 79)dF(0)
T2

)
(6)
st. [ c1(0lo,7) + ca(Blo, 7, 75)dF(0) < | y1(0) + y2(0)dF(6)
! /

It maximizes the unweighted sum of agents’ utility (3), subject to an aggregate feasi-
bility constraint (4) and a set of incentive compatibility requirements for the agents
(5). Moreover, it must satisfy an implementability constraint (6) to ensure that the
government does not want to renege on the tax schedule at the beginning of period 2.

To turn this into a practicable problem, it will be useful to make some progress
on the set of incentive compatibility constraints for the agents. To that end, I define
a special type of mechanism:

Definition 5 (Direct Mechanism)
A DIRECT MECHANISM 7Y is a mechanism 7 = (11, 75) where 7, : M x X + R and
M is a partition of the type space ©.

A direct mechanism is one that is based on a restricted message space M. In an
equilibrium that induces a direct mechanism, agents report partial information about
their type and their tax or transfer payment is based directly on that information.
This definition differs from the usual one in that it allows for forms of partial pooling.
Note, however, that the definition includes the cases of M = ©, where agents report

10See in particular the papers by Bester and Strausz mentioned in the literature review.
"' This is mainly due to the fact that I analyze the government’s commitment problem in a finite
horizon game with a continuum of agents.

11



their true type directly to the government, as well as M = {m}, a message space
with only one element, where agents pool completely and no information is revealed.
Denote by M the set of all possible partitions of ©.

Theorem 1 (Truth-telling Principle)
Suppose that ' and o support an implementable mechanism. Then there exists

another pair I'* and o* such that I'* induces a direct mechanism and o* induces
truth-telling, and ¢,(0|I', o) = ¢,(0|T"*, o*) V0, t.

Proof: See Appendix B.1.

The theorem implies that in the search for the best implementable mechanism one
can restrict attention to the set of direct mechanisms and truthful strategies (as
opposed to truthfully revealing strategies as in the traditional Revelation Principle).
Thus, the problem reduces to:

max
M

U(8lo™, 7(m(9)))dE(0) (7)

{m%}(

O O

s.t. [ (0l 7(m(0))) + c2(0]c™, 7(m(0)))dF(0) < /yl(ﬁ) + y2(0)dF(0) (8)
e

m(f) € arg max U@, m|r(m),c) VY0 €O mmeM (9)

Ty € arg mz}x/u2(0|a, 7, To)dF(0)
e (10)

s.t./cl(e\a, T) + c2(0|o, 7, 75)dF (0) < /yl(H) + y2()dF () }
9 )

st. M eM (11)

The so restricted problem is easier to solve, and delivers the same equilibrium allo-
cation as the solution to the more general problem would. Notice that by collecting
only limited information the government automatically commits itself to not using
any further information not included in the messages m. The optimal choice of
information revelation is based on exactly that consideration: to credibly limit the
ex-post temptation of reneging on the promised tax schedule. Thus, one can think
of the problem as first choosing the optimal amount and form of information to be
collected (the outer problem) and then choosing a tax and transfer schedule based
on that limited information (the inner maximization).

Beside the technical equivalence, it is useful to think about the economic inter-
pretation of direct mechanisms in this context: In reality, when taxes and transfers
are conditioned on private information, the government must decide how people re-
port this information. For example, the first step to implementing an income tax is
to design a tax return form that people use to report their income. The government

12



can choose an institutional design that asks agents only for coarse information. The
tax return form could, for example, ask for an agent’s approximate income, or an
income bracket.

The problem can be further simplified by employing a more general mechanism
design approach (as e.g. in Bester and Strausz (2001) and Skreta (2007, 2010)),
where a fictitious mechanism designer is in charge of choosing strategy sets for the
agents and for the government (taking into account the government’s commitment
problem). Accordingly, let M = (o,I') € 3 x GG denote a fictitious mechanism, i.e.
the fictitious designer’s choice of strategies for the agents and the government.

The great advantage of this approach is that the traditional Revelation Principle
allows attention to be restricted to direct fully revealing fictitious mechanisms. This
allows me to write the problem of the fictitious planner as maximizing the same
objective as the government, (7), subject to aggregate feasibility (8), and the im-
plementability constraint (10), but replacing the set of incentive compatibility con-
straints (9) by

0 € argmax U(0,0|7(m(0)),0) V6,0 € © (12)
0
m:0—MeM (13)

These two constraints ensure that agents find it optimal to directly reveal their type
truthfully to the fictituous planner, while the government can base its actions (and
in particular its choice of the tax schedule) only on parts of this information. The
two problems are equivalent, since the fictitious designer is able to guarantee that
the reported information is encoded by the information revelation rule m before
being transmitted to the government.

Reformulating the general problem (3) through (6) into a problem of maximizing
(7), subject to (8), (10), (12), and (13) allows me to explicitly study situations
where the government has limited commitment in the sense that it can commit not
to exploit a limited amount of information. The fictitious planner’s choice of the
information revelation rule makes this explicit: The function m could be such that
no information is revealed (i.e. m is constant), full information is revealed (i.e. m
is the identity function), but could also allow for any form of partial information
revelation (i.e. m is constant over some subset of © so that some agents are pooled
together).

It is without loss of generality to restrict the search for m to functions that are
weakly increasing in 6.'2 Moreover, I normalize m such that

m(é) =0 forf= min{0 : m(0) = m}13

12This only excludes the possibility that non-adjacent types are pooled together, which could never
be optimal due to the monotonicity inherent in the setup.

13This just means that when some types are pooled together, the message sent to the government is
normalized to be equal to the lowest type in that group.
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The results of this section allow me to transform the game between the govern-
ment and the agents into a relatively simple mechanism design problem. They are
applicable beyond the model of this paper, in models that satisfy the assumptions
on preferences and the type distribution made in Section 2. The remainder of the
paper focuses on analyzing characteristics of the information revelation rule m as a
proxy for the commitment power of the government, and on how they depend on
the severity of imperfection in the financial market agents trade in.

5 Benchmarks

In this section, I provide two benchmarks: The optimal allocation for a government
with an exogenous commitment device, and the optimal allocation for a government
without commitment when there are no financial markets for agents to trade in. For
the government in the model economy, the only difference from the planned economy
arises from the private information constraints. The resulting difficulties then are
exacerbated by the government’s lack of commitment with respect to using acquired
information. The benchmarks serve to illustrate the severance of the commitment
problem and the potential of the imperfect financial market to alleviate it.

5.1 Government with exogenous commitment

When the government is assumed to be able to commit to a tax schedule over time
through some exogenous commitment device, the traditional Revelation Principle
can directly be applied, i.e. we can focus on direct mechanisms that induce full
truthful revelation.

Lemma 1 (Information Revelation with Commitment)
If the government can fully commit, the optimal information revelation rule is such
that complete information about types is revealed: m(0) = 6 for all § € ©.

Proof: Follows directly from the Revelation Principle.'* [

The government’s problem then simplifies to

max
T

> ultd + 7(6))dF(6) (14)

t=1

st. [ [1(0) + m(0)|dF(0) < 0 (15)

O — O —

2
0 e argmgxeu(tH +7:(0)) V0,0 €0. (16)

0 t=1

For future reference, I denote the solution to this problem with superscript EC (for
exogenous commitment).

14See for example Myerson (1979) and Harris and Townsend (1981).

14



Lemma 2 (Optimal Allocation with Exogenous Commitment)
At the optimal allocation with exogenous commitment:

(i) There is partial social redistribution - total consumption is increasing in type,
but less steeply than under autarky:
0(cr(0) +c57(9))
00

0< <3

(ii) The degree of smoothness of consumption increases with type; only the highest
type smooths consumption perfectly:

ct(0) = °(0)
£ (0)

FC(0) < FC0) & Cg;”) S0 VO<0

Proof: See Appendix A.1.

When the government is able to commit to not changing the announced transfer
schedule after information is revealed, it is optimal to implement a fully separating
allocation. The setup resembles the traditional static Mirrlees (1971) model, where
the desire to smooth consumption efficiently over time corresponds to the optimal
labor /leisure choice in Mirrlees’ setup. The optimal allocation depicts the classic
trade-off between allocative efficiency and informational rent extraction under ad-
verse selection. Even though both forms of redistribution (across the population as
well as across time) are in the government’s interest, the private information con-
straints introduce a trade-off between the two. Since the elasticity of intertemporal
substitution is constant, all types are willing to give up the same fraction of their
total income for smoothing consumption over time. In absolute terms, agents with
higher income types would pay more for consumption smoothing than lower income
types. The government uses the degree of smoothness as an incentive for higher
types to reveal themselves and agree to higher contributions to social redistribution
- the ability to do so crucially depends on the government being able to commit to
the allocation ex-ante. Perfect consumption smoothing for the highest type is anal-
ogous to Mirrlees’ (1971) “efficiency at the top” result; non-perfect smoothing for
all other types refers to the distortion of efficiency for all types other than the highest.

Notice that here it does not matter whether there are markets for agents to trade in.
Since contracts in the market are fully observable to the government, it could sim-
ply condition the tax schedule on the contracts agents write. Thus, the exogenous
commitment power enables the government to prevent agents from using the market
to allocate their resources in any way that does not comply with the government’s
chosen optimal allocation.

5.2 Government without commitment

If policy is chosen sequentially and the government cannot commit to a schedule
ex-ante, the equilibrium tax system must satisfy the implementation constraint (6).
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Without the presence of financial markets for agents to trade in, this leads to the
following information revelation at the optimal allocation:

Lemma 3 (Information Revelation without Commitment)
If the government cannot commit, the optimal information revelation rule is such
that no information about types is revealed: m(0) = 0 for all 6.

Proof: See Appendix A.2.

When the government cannot commit not to exploit information about types in
period 2, it does not find it optimal to implement any separation at all. The ar-
gument of the proof is as follows: Because of the commitment constraint (6), the
government loses the ability to offer any separation in period 2 consumption; since
the necessity to provide incentives for agents to reveal their type truthfully vanishes
after the first period, the government would always change the announced allocation
when provided with the opportunity to do so. Such deviation from the ex-ante op-
timal contract, though, is not beneficial for all agents. A government offering above
mean type agents a worse allocation after learning their true income is known as the
ratchet effect.'> Agents anticipate this, so incentives for truthful revelation need to
be provided through transfers in period 1. However, to achieve any separation in
types, the incentive payments would have to be so high that redistribution would
go from the bottom to the top of the income distribution - inequality would rise
compared to autarky. Thus, complete pooling is the optimal choice of information
revelation.!'® Consequently, no redistribution across agents (i.e. social insurance)
and almost no redistribution across time (i.e. consumption smoothing) will be im-
plemented. T denote this allocation with superscript NC (for no commitment).

Lemma 4 (Optimal Allocation without Commitment)
At the optimal allocation without commitment:

(i) There is no social redistribution - agents consume their total endowment; total
consumption increases in type as under autarky:

NCO) + 5 0) =30 Vo
(ii) Only one type 6* receives perfectly smooth consumption:
3
A (07) = 2(07) = 56"

1 1
NO0) =0+ 507 £ °(0) =20 - S0" V00",

15The insight that the only incentive-compatible sequence of spot contracts is one without dynamic
insurance is due to Townsend (1982).

16Brett and Weymark (2011) show that in an economy where agents have an additional choice
of labor supply, and with a discrete number of types, (partial) separation might sometimes be
optimal. Moreover, different functional forms of preferences and the income process might lead to
some separation through first period transfers being optimal. Even in such economies, though, the
government’s lack of commitment worsens welfare compared to the constrained efficient allocation
with commitment.
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Proof: When no information about types is revealed, the only instrument for increas-
ing welfare is handing out non-differential transfers. The government will choose
these optimally to smooth consumption for one particular type 6*. All other agents
smooth only the part of their income equal to that of type 6* and consume their
remaining income on the spot. [

In this economy, the government’s lack of commitment has dramatic implications.
Not only is the government unable to implement any social redistribution, the re-
sulting allocation is also very inefficient: Even though transferring resources across
time is costless, this technology remains almost unused, because it would require the
revelation of private information. Roberts’ (1984) insight applies in this economy.

6 Limited commitment due to market imperfec-
tion

In this section, I derive some key characteristics of the best implementable tax
schedule when the government has no commtiment and agents can access imperfect
fiancial markets. The aim is to show that if agents are able to trade, the government
might effectively gain commitment, the degree of which depends on the severity of
the market imperfection measured by D.

When agents trade in financial markets, the benevolent government takes their con-
tractual positions into account. Thus, the planning problem of the fictitious designer
to find the best implementable mechanism is to maximize

2
m;dX/Z ue(ye(0) + 1 (m(0)) + ha(m(0)) — b1 (m(0)))dF (6) (17)
5 t=1
subject to aggregate feasibility (restated in terms of the government’s budget)

/ 1 (m(0)) + 7 (m(6))dF(6) < 0 (18)

e

and incentive compatibility
0 € argmax U(0,0|7(m(0)),0) V6,0 € © (19)

dco

where a particular information revelation rule m : © — M € M is promised. Lastly,
the mechanism 7 must satisfy the implementability requirement (10) to ensure that
the government does not choose to deviate from the promised mechanism at the
beginning of the second period. Thus, the constraint needs to explicitly take into
account what happens if the announced tax schedule is changed. Generally, choos-
ing to renege on its promise after it learns new information about the agents is of
no inherent consequence. It is only due to the agents’ involvement in the imper-
fect financial market that the government might suffer a loss from changing the tax
schedule. In particular, if an agent cannot afford the payment by he agreed to pro-
vide to the lender in period 2, he is forced to resell his claim hs - and incur a loss of D.
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It is without loss of generality to assume that an agent’s modified contract spec-
ifies hl, = 0. Yet, because of individual enforceability, the lender remains in power
to collect any outstanding balance dy = hy — b; from period 1 as well as administer
the access (or renegotiation) cost D. It cannot, however, enforce a bailout, so that

by, = min{d; + D,y, + 15}

Further, because of the renegotiation cost, an agent would obviously never choose
to renegotiate a contract unless he is forced to by a new tax schedule that leaves
him without the means to fulfill his commitments. Notice that assumption (A3)
rules out the possibility that agents scheme against the bank and plan a default.
While this is certainly an unrealistic assumption, it simplifies matters greatly. A
model with the more realistic assumption of lenders not being able to observe types
is discussed in section 8, the results presented here remain true.!”

With these features of financial contracts, the implementability constraint (10) be-
comes

Ty € arg max/ (20)
o

u(ya2(0) + 1(m(6)) + ha(m(0)) — b2(m(0)))  Hya(0) +72(m(0)) = 02(0)}  +
u(ya2(0) + m3(m(6)) — (di(m(0)) + D)) Lya(0) + 75(m(0)) < ba(6)} dF(0)

s.t. / n(m(0)) + 74(m(0))dF(0) < 0
(S

Examining the problem leads to the main result of the paper:

Proposition 1 (Effective Commitment)

Suppose that D > 0. Then there exists an equilibrium in which all agents sign gross
contracts with by(0) = y(0)+72(0) and that supports a fully revealing implementable
mechanism that sustains separation in the second period such that:

u'(e2(0))(c2(0) — c2(0) — D) < u(ca(8)) — ulca(9)) (21)
Proof: See Appendix B.2.

The proposition states that as long as markets are slightly imperfect, there exists a
mechanism in which the government is able to abstain from using the information it
acquired about agents and reneging on the promised tax schedule. Agents pledging
their entire net income in private contracts that cannot costlessly be changed effec-
tively provides the government with a commitment device.

Condition (21) states how much incentive provision is possible in this fully sepa-
rating equilibrium. The intuition is simple: It equates the marginal benefit from

I7In fact, lenders only care about agents not lying “upward”. In the extension, I show that a lender
can solve his information constraint by instituting a down payment to verify that an agent is at
least of the type he claims to be.
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deviating from the promised allocation (as measured by the marginal utility of the
lowest type who would be distributed toward times the amount of resources available
for redistribution) with the marginal cost of such a deviation (the utility loss of the
highest type who would have to default). For a given functional form of preferences,
the higher the default costs, the larger the tolerable difference in consumption levels.
Conversely, for given costs D, the more concave the utility function is, the higher
would be the ex-post welfare gain from redistribution and so the less effective com-
mitment is provided by the market imperfection. Note that when D = 0, the case
of no commitment is recovered: As long as the utility function is strictly concave,
condition (21) is then only satisfied if c5(#) = co(f). Thus, when markets are per-
fect in the sense that agents can simply resell their contracts without a loss, then
no fully revealing mechanism with separation in the second period is implementable.

Corollary 1
Aggregate welfare achieved under the best implementable mechanism is always
weakly increasing in D.

Proof: With being able to effectively commit to a fully separating allocation in pe-
riod 2, the government gains an additional policy instrument: It is able to provide
incentives for information revelation by promising a differential consumption allo-
cation in period 2. As is straight forward to see from condition (21), the degree
of separation the government can sustain is weakly increasing in D. On the other
hand, this policy instrument doesn’t have to be used, so that the government cannot
do worse in implementing a tax schedule that maximizes welfare than if D = 0. [

Agents’ involvement in imperfect markets can improve the government’s ability to
implement social redistribution. This is the core result of the paper. As is stated
in Proposition 1, for this channel to work, agents have to pledge all their income in
period 2 in a financial contract. Since the effective commitment for the government
stems from the threat of default losses should it renege on the promised tax sched-
ule, it is quite obvious that when agents don’t sign such contracts, the mechanism
won’t work. However, since all financial contracts are observable to the government,
agents find it optimal to pledge their income to the bank to protect it from being
taken away by the government. One might argue that in reality agents cannot easily
asses the government’s commitment power, and so won’t sign contracts simply to
induce commitment for the government. Note, however, that it would be easy for
the government to induce agents to sign contracts, by offering very non-smooth allo-
cations. Moreover, in reality, a large fraction of household income is indeed pledged
in contracts that cannot costlessly be changed (see Chetty and Szeidl (2007) for an
extensive study).

7 Limited use of information
Corollary 1 only shows a weak welfare improvement. In fact, a small degree of im-

perfection (i.e. a small D) only allows for a small degree of separation in the second
period, which might not be enough to provide incentives for high types to reveal
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themselves truthfully ex-ante: While Proposition 1 shows that with a positive cost
D the government is always able to sustain full separation in the second period, it
adds the qualification that the spread between the lowest and highest type’s con-
sumption cannot be too high, depending on the renegotiation costs D. However,
promising a small advantage for high types might not be enough to satisfy their
incentive constraints against pretending to be a lower type. Thus, even when all
conditions of Proposition 1 are met, the government might not choose to offer a
mechanism that fully separates agents in the second period, even though it could.

In this section, I show that instead of effectively committing to a fully separating
allocation with a small spread in consumption levels, the government might choose
to implement an only partially revealing mechanism. In that sense, the effective
limited commitment translates into a limited information intake, with its form cho-
sen such that the government’s temptation to misuse information ex-post is exactly
offset by the potential default loss.

Corollary 2 (Limited Information Revelation)

Suppose that D > 0. Then there exists an equilibrium in which all agents sign
gross contracts with by(m(6)) = ya(m(6)) + 72(m(f)) and that supports a partially
revealing implementable mechanism with an information revelation rule such that
agents are pooled above but separated below a cutoff type 6:

m(f) =0 Vo <6
m(f) =0 Vo >0

The cutoff @ and transfers T must be such that

u'(c2(0))(c2(8) — c2(8) — D) < ufca(h)) — ulca(8)) (22)

Proof: See appendix B.3.

Corollary 2 is not about the optimality of a specific implementable mechanism.
Rather, it highlights that a commitment device with only limited effectiveness (like
a small market imperfection) might still be of use. If the difference in consumption
levels that the government can effectively commit to sustain is not enough to per-
suade the highest type of truthful revelation, it might still be enough to at least
elicit a limited amount of information. High type agents, instead of having to report
their exact income in exchange for little incentive payments, could be asked to only
report that their income exceeds a certain threshold. That way, the government
gains the ability to at least draw on some of their income for redistribution.

Patterns of partial information revelation are implemented in many real world tax
codes. In the US, for example, social security relevant wages are capped, income in
excess of the cap is not being considered for the direct federal redistribution scheme.
One can also imagine other forms of partial pooling to be optimal, e.g. stepwise
pooling into income brackets.
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The optimal form of the information revelation rule in the best implementable mech-
anism of course depends on the exact form of the utility function, on the distribution
of types, but also on specifics of the income process. The assumptions made for this
stylized model essentially restrict attention to the more interesting cases when the
lack of commitment indeed has severe consequences: As shown in section 5, the
government’s lack of commitment here leads to the inefficient outcome of no social
redistribution at all.

Corollary 3

Aggregate welfare achieved under the best implementable mechanism is strictly
higher when D > 0 compared to D = 0. Moreover, there exists a lower bound
on the spread of the type distribution (§ — ) such that the best implementable
mechanism implements some form of partial pooling whenever inequality exceeds
that bound.

Proof: See Appendix B.4.

The results in this section demonstrate that structural characteristics of the eco-
nomic environment a government operates in, like the presence of financial markets
and the degree of their imperfection, matter for its ability to commit to tax policy
over time.

With some market imperfection, limited commitment can always be achieved. Corol-
lary 3 shows that if inequality is sufficiently large, this effective limited commitment
will manifest itself in a limited information intake. Using this limited amount of
information, the government can at least achieve some redistribution and so welfare
is strictly improved.

Comparing the achievable allocation to the benchmarks derived in section 5, it is
worth noting that the government cannot achieve the same allocation as with an
exogenous commitment device (benchmark EC). As derived in section 5.1, the gov-
ernment with an exogenous commitment device would use the degree of consumption
smoothness as an incentive for higher types to reveal themselves. With giving agents
access to financial markets, the government loses this policy instrument; agents can
use the market to allocate their resources over time as they see fit. However, it gains
the ability to (partially) commit and improve over the no commitment benchmark
(NC) derived in section 5.2. Compared to this allocation, both social redistribution
and efficiency (i.e. the transferring of resources over time) are improved.

8 Robustness discussion

The main result of the paper is of qualitative nature and shows how the economic
environment a government operates in can help explain its ability to commit to tax
policy over time. The model I presented to derive this result is very stylized. While
the exact allocation implemented by the best mechanism depends on the specific
assumptions made about the model economy, the result that commitment can be
gained through agents’ using an imperfect financial market is robust to relaxing
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them. In this section, I discuss a few possible extensions.

8.1 Preferences, income process and default costs

In the model setup, I assumed that agents are not discounting the future, and the
government is maximizing an objective with equal Pareto weights on all agents.
These two assumptions are for notational convenience only. As long as agents value
the future at least a little bit (i.e. 8 > 0) and as long as all agents have a positive
weight in the government’s objective, adding discounting and a non-uniform distri-
bution of Pareto weights will not change the results qualitatively. Of course, the
exact amount and form of limited information optimally collected by the govern-
ment would change.

The functional form of preferences has been chosen to ease the comparison with
the no commitment benchmark. With constant intertemporal elasticity of substi-
tution, the government without commitment always optimally pools all agents and
consequently provides no social redistribution. The government could of course ask
for information and try to implement a a type-differential tax schedule. All incen-
tives for agents to reveal information would have to be provided in the first period,
since without commitment the government will equalize everyone in ¢ = 2. One
can think of preference functions where the optimal allocation would take this form
(in particular when higher type agents do not value smooth consumption). Even
then, however, the introduction of an imperfect financial market would still work as
a commitment device and enable the government to commit to incentive payments
(in the form of a differentiated tax schedule) also in the second period. Of course,
it is even possible that agents have preferences that perfectly coincide with the gov-
ernment’s objective in both periods, in which case the commitment problem would
not actually be a problem. Obviously, if that was the case, the mechanism discussed
here would be of no use for the government and not change the implemented policy.

Another restrictive assumption is the specification of the income process. In the
model economy, every agent would like to borrow in period 1 to smooth consump-
tion. Other forms of income processes will yield the same result, as long as there
is some reason for agents to actually use the financial market. The commitment
power of the government was endogenously gained through the fact that agents held
contracts that cannot costlessly be changed. It is even conceivable then that this
mechanism operates in a closed economy, where some agents receive a higher income
in the first and some in the second period and they are lending to each other. A
technical difficulty would only arise if another dimension of type-differentiation was
introduced (and we would have to keep track of multi-dimensional types).

Moreover, the central characteristic of markets on which the whole commitment
mechanism hinges is modeled as an exogenous default cost that is fixed per head. In
fact, the results remain unchanged as long as the costs are weakly increasing in the
amount of default - an assumption that is more realistic. It would be interesting to
investigate models in which the default costs are endogenous. The only restriction
to them serving as a commitment device for the government is that they cannot be
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at the discretion of the government. If the taxing authority would be able to simply
announce default costs and otherwise had no commitment, it would obviously choose
to announce very high costs in period 1 only to set them to zero in period 2.

8.2 Alternative Model: Lenders with information constraints

With assumption (A3), the model abstracts from any additional adverse selection
problem lenders in the financial market might face. Here I discuss an alternative
setup that is more realistic, yet leaves the results derived in the paper unchanged.
The complete analysis is done in Simon (2012).

Suppose that the financial market is competitive, but lenders cannot observe agents’
types either, so that type-specific borrowing constraints are not exogenously possible.
An agent might then misrepresent his type to the bank as well as to the govern-
ment. Lenders would then offer contracts that condition on the agent’s type report
m, rather than his true type.

This opens up the possibility that an agent reports a much higher type to take
advantage of a high borrowing limit and plans a sure default. To avoid such ad-
verse selection, lenders would like to verify that agents are at least of the type they
claimed. This is easily achievable with a down payment: Lenders in this environment
will offer contracts that require a payment

bi(m) = y1(m) + 71 (m) (23)

by the agent that has sent report m about his type. This proof of solvency acts as a
screening device, i.e. it signals to the bank that the agent is at least of the type he
claimed he was. Competition then ensures that the agent can find a bank offering
a contract with a borrowing limit that reflects the exact net income of the type he
announced. Banks cannot gain anything by offering contracts that do not require a
down payment, since only agents who have misreported their type would sort into
those.

Notice that a contract with a down payment in period 1 is a form of gross con-
tract that is within the set of contracts analyzed in the main text. Therefore, the
results derived remain unchanged.

While generally signaling problems with two principals are difficult, the specific
circumstances here make it easy to solve: The agent’s objectives to lie to the gov-
ernment and the lender respectively are exactly opposite. Or in other words, lenders
care about the upward incentive constraints, while the government care about the
downward incentive constraints. Solving one of these problems therefore doesn’t
interfere with the agents’ incentives to lie along the other dimension.

8.3 Conclusion

In the presence of private information, the ability of a government to implement
social redistribution crucially depends on its power to commit to future policy. In
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reality, however, there is little reason to believe that governments possess some ex-
ogenous commitment device. Instead, commitment must stem from the environment
the government operates in. The literature has focused on political economy con-
straints as mechanisms for commitment. In contrast to that, this paper highlights
the fact that also the economic environment might enhance the commitment power
of the government.

In developed market economies, individuals use financial markets to allocate their re-
sources over time. In economic theory, the presence of such markets has been shown
to decrease the set of policy instruments available to the government. Moreover, no
matter how developed, markets in reality are incomplete, a flaw that is commonly
expected to yield suboptimal outcomes. This paper argues to the contrary that the
frictions resulting from market incompleteness may in fact be very beneficial for re-
distributive policy. When the government has no commitment power, agents trading
in imperfect financial markets enhances the set of allocations the government can
achieve. It is precisely the market’s incompleteness that leads to agents entering
small individual commitments, which then add up to an effective commitment de-
vice for the government, thereby enabling more social redistribution.

For the described mechanism to work, the market agents trade in must be imperfect,
in the sense that costs result from renegotiating contracts. In other words, by using
financial markets to allocate their resources over time, agents must enter individual
consumption commitments. Empirical research by Chetty and Szeidl (2007) shows
that this is indeed the case: As much as 65% of the average US household income are
devoted to consumption commitments that cannot costlessly be changed. Those in-
clude not only mortgage or other loan payments. Also the consumption of durables,
insurances or energy contracts can typically not be adjusted instantly or without
cost. In that sense, the interpretation of market imperfection goes beyond direct
default costs. Rather, it is a measure of incompleteness that can be interpreted
much more broadly. Any time that agents make decisions (labor supply decisions,
investment in human capital etc.) that set them on a specific income and consump-
tion path which does not cover all contingencies, adjustments to policy changes are
costly and could therefore yield some form of commitment for the government.
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A Appendix: Benchmark proofs

A.1 Proof of Lemma 2 - government with commitment

First, notice that the first-best allocation is not incentive compatible: From an
agent’s point of view, his consumption allocation z1 = 22 = x would be fixed, no
matter what type he reports. He then chooses to report type 6 to solve

maxu(x + (0 —0)) +u(z +2(60 — 0)).
0
Since utility is time-separable and per-period utility is strictly increasing, first and
second period consumption are not perfect complements. Thus, every type has an
incentive to hide income from the government, thereby receiving the same alloca-
tion of consumption as under truth-telling x plus the extra hidden income #(6 — é)
Each agent then optimally chooses tho report the lowest possible type ¢. Full social
insurance and perfect smoothing cannot be implemented.

Consider next the allocation with perfect smoothing over time for all types and
no redistribution across agents, i.e. x1(6) = x5() = 26. This allocation is incentive

— 2
compatible. The agent solves

1. 1.
max u(f + =60) + u(20 — =0).
0 2 2
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Optimality requires

R U DU PO
(6 + %é) — /(26 — %é) (25)
—0=0. (26)

The last step follows because u(-) is strictly concave. At this allocation, per-period
consumption x(#) = t0 + 7,(f) increases with slope 2. The concavity of the utility
function implies that it is strictly optimal for all agents to report the true type.
This means that the incentive constraints are not binding for any type. Thus, there
is room for welfare increasing redistribution across agents. It follows directly that
total consumption will be increasing less than under autarkys, i.e.

O(z1(0) + 22(0))
00
Next, I will derive the properties of the optimal allocation that result from such

redistribution. Redistributing across agents from top to bottom requires that the
sum of transfers 71(0) + m2(#) should be decreasing in type, i.e.

< 3.

A(mi(0) +(0) / 73(0)
50 :T(9>+T2(9><0(—>—W>1 (27)

for all types < 0. Just at the highest type, the contribution to the social redistri-
bution system need not be increasing, i.e. 7 () = —72(6).

When agents choose which type to report, they solve

mgmxu(@ + 71(0)) + u(20 + (6)).

A necessary condition for incentive compatibility thus is that the first order condition
of this problem be zero at 6 = 6:

LOn0)  —7i0)
uw'(20 + 12(0)) ()

(28)

First, notice that (27) together with (28) and the concavity of u(-) imply that
x1(0) < x9(0) for all types 0 < 60, but x1(0) = x9(f). That is, perfect smooth-
ing for the highest type is optimal and smoothing is distorted for all other types.

For (28) to also be sufficient for incentive compatibility, it must be the case that the
second order condition for optimality is also satisfied at 6 = 6.

W (0+711(0))(1])? + 1/ (0+11(0)7) + 1" (20 + 75(0)) () + 0/ (20 + 12 (0)) 7 < 0 (29)
Further differentiating (28) yields
W' (047 (0)) T, + ' (0 +71(0) 7 + 1" (20 + 15(0)) oy, + 1 (20 + 15(0)) 74 = 0. (30)
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where z4(0) = t0 + 1,(0) and so x}(0) =t + 7/(0).

Combining (29) and (30) gives the following monotonicity requirement
u"(0+711(0))1 ) +u" (20 +72(0)) o2l > u” (0 +711(0))(11)* +u”" (20 +72(0)) (15)* (31)

which simplifies to

u"(0 4+ 11(0))7) + 2u" (20 + 12(0)) 75 > 0. (32)
A sufficient condition for this to hold is that
U”({lfl)
2 )
> 7 (2y) (33)
which due to CRRA implies
1
x> 5&32. (34)

Autarky implies x; = %xg, so that this condition is met when smoothness of con-
sumption is increased for all agents. Thus, the full set of IC constraints can be
replaced by the local incentive constraints (28) and the requirement that z; > 3.

The government’s problem then is to solve

w(0 4+ 7m1(0)) + u(20 + m2(0))

max
{r1,m2}

st. [ m(0)+7(0) <0

®\ Kb\,ﬁm

"0+ 71(0))71(0) + u' (20 + 72(0))15(0) =0 V6.

N

The first order conditions to this problem yield the following optimality condition:
w0+ 71(0)) — v/ (20 + 12(0)) = v(0)(u" (0 + 11(0))71(0) + v (20 + 72(0))5(60)).

where v(6) are the Lagrange multipliers on the incentive compatibility constraints.
From this condition it follows that when z1(0) < x2(6)

u" (0 + 711(0))71(0) + u" (20 + 72(0))75(0) < 0. (35)

CRRA implies that

23 (o0) W/(as)
x1 ! (xg) u (1) (36)

so that

Moreover, note that

z2(0) 20+ 75(0) - z5(0) 2+ 715(0)
r1(0)  0+7(0) o (0)  1+7(0)

(38)



We would like to show that the degree of smoothness as measured by the ratio s
increasing in type, i.e

x1(0)
050 _ al0)a0) —m(O)0) _ , 22(0) _ #4(0)
99 (z2(6))? zi(0) ~ 21(0)
Combining optimality (35), CRRA (37), and (38) with (28) and (32) implies that
(39) holds, and thus the degree of consumption smoothness increases with type.
This concludes the proof.

(39)

A.2 Proof of Lemma 3 - government without commitment

First, suppose the information revelation rule was such that all information reported
by the agents would be revealed to the government, i.e. m(0) = 6 for all types
. Constraint (6) implies that if the government possesses any information about
types at the beginning of the second period, it will exploit it so as to equalize
consumption as much as possible. To see this, consider the first order conditions of
the government’s problem at t=2 (6):

W20+ T(0)) = A =0 V.

These conditions imply that the government will choose {75} so to equalize con-
sumption across all agents, x2(0) = xo V0. From the agent’s point of view then the
consumption allocation in period 2 is fixed, and he solves:

A

mgmxu(xl(é) +0—0) +u(zy +2(0 — 0)).

For truth-telling to be optimal, it is necessary for the first and second order condi-
tions to be satisfied at 6 = 6, i.e. V6:

(1(0) — v/ (1 (6)) — 2u/(2) = 0 (40)
(21(0) — 1)*u"(21(0)) + 27 (0)u/ (21(0)) + 4u”(w2) < 0. (41)

Further differentiating (40) yields
71(0)(21(0) — Du (21(0)) + 27 (0)u' (21 (6)) = 0,
which reduces (41) to
— (2(0) — D" (21(0)) + 4u" (z2) < 0. (42)

This, together with (40) implies that for the allocation to be incentive compatible,
it must be such that V0

@) ()
(0) ()
a0) )
< W (2,(0)) 1(0)zs < 2u,<$2) 2x1(0)
> To— < 21 9)%,



where € is the elasticity of intertemporal substitution, which is constant by assump-
tion. Thus, it must be true for all types that
1

z1(0) > %2 (43)

Moreover, (40) can be rearranged as

/ o ul<x2>
O) =2 0)

This differential equation determines the shape of the consumption schedule in pe-
riod 1. Two properties are important: () is increasing in type, with a slope
strictly larger than 1, and with increasing slope. The lowest type, 6 will receive the
lowest period 1 consumption. To relax incentive constraints for the higher types, it
is optimal to start from the lowest possible x1(6). A lower bound is x,() = Sa».

2
What is z5? .
]
= Z/HdF(G) —
[

The second summand cannot be solved without further assumptions on the utility
function. But we can use a conservative lower bound to see what the government
would at most be able to achieve with a fully separating allocation. To that end,
suppose we ignore that x1(#) has to be increasing with increasing slope, and rather
assume that it will increase with constant slope x () ~ 2. This is not a bad approxi-

mation, since constant elasticity of intertemporal substitution implies «"(-) < 0 and
u/ (z2) 1
u’(%xg) 2 2
an upper bound on xs:

+ 1.

21(0)dF(0) (44)

\%\%I

SO is not a terrible assumption. This lower bound allows us to compute

0 0
1
<9 / 0dF (6 / S2+2(0 — )dF (6) (45)
[ %]
4

This leaves the lowest type at best with the consumption allocation [%Q, %Q]. Notice
that this means he is distributed away from in the aggregate and also does not gain
any smoothness. This cannot be optimal from a social welfare point of view. It
means that the only separating allocation that can be implemented is one that in-
creases inequality and lowers welfare compared to autarky, and thus it is not optimal.

Notice that the argument does not change when the government learns only partial
information about types. Since the second-period allocation is fixed, providing in-
centives for any separation through first-period transfers is so costly that it is not
optimal to do so. Thus, the optimal information revelation rule is one where no
information is revealed, i.e.

m(f) =60 V0.
This concludes the proof.
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B Appendix: Remaining Proofs

B.1 Proof of Theorem 1

This proof proceeds in two steps. First, I show that for any profile of messages
resulting from an equilibrium strategy profile o¢ there exists another message pro-
file that consists only of truthful messages but conveys the same information about
the agents’ types. Second, I show that for any pair of equilibrium strategies I' and
o that support an implementable mechanism, there exists another pair I'* and o*
which are best responses to each other and that induce a direct mechanism with the
same payoffs and truth-telling.

Step 1: First note that it is without loss of generality to consider only deterministic
strategies. Since there is no exogenous uncertainty in the model and agents have
concave utility, the only reason they would consider randomizing messages would be
in response to random tax assignments. However, due to the CRRA assumption,
the government would not choose non-degenerate stochastic mechanisms (tax sched-
ules). Since the objective function is concave, introducing risk could only improve
matters if some incentive constraints were relaxed. Making payoffs for lower type
agents riskier does indeed relax higher types’ incentive constraints. However, since
CRRA implies decreasing absolute risk aversion, the loss for the low types from fac-
ing such risk is always higher than the gain in terms of relaxing incentive constraints
for higher types. See for example Fudenberg and Tirole (1991).

Let z,r denote the message profile resulting from strategy profile o of the agents,
given a strategy I' of the government. Then there exists a partition M of the type
space O, such that agents playing a truth-telling strategy and choosing one element
m € M as their truthful message results in a message profile z* such that there
exists a one-to-one mapping between the message profiles. In other words, one can
always construct a message space from which agents truthfully choose their report
that reveals the exact same information to the planner. Since random messages have
been ruled out, this is trivial to see. Any form of (partial) pooling that results from
agents lying about their types can be replicated by partitioning the type space and
using messages such as “at least type 07 or “between 0, and 0y ”. Even messages with
no content about the type whatsoever can be replaced by the truthful message “at
least type 67.

Step 2: Now consider equilibrium strategies I' and o that support an implementable
mechanism 7. Then by definition 7, = 7, i.e. the government’s best response to
the information learned from the message profile z, r provides no incentive for it to
deviate from the proposed tax schedule. Moreover, it must be true (by definition
of an equilibrium) that the messages z(c(6,)) resulting from the strategy profile o
and leading to the message profile z,p are best responses to the mechanism 7, so
that:

U(z((0)))0,0,T) > U(2((0)|0,0,T') Vz,2€ Z (47)

Now consider the alternative strategy I'* for the government that induces the action
~v = (17%,7, = 75), where 7* is a direct mechanism that maps from a message set M
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to a set of tax and transfer payments, and where further M is a partition of the type
space © such that agents’ truthful reporting would lead to a message profile z* for
which a one-to-one mapping to the message profile z, r exists. Moreover, suppose
that the induced tax schedule 7* assigns the same transfer payments, i.e

ni(2(0(0,7)) = 77 (27(0)) V.1 (48)

Then, by construction, it must be true that

U(z*(0)|le™,T") =U(2((9))|0,0,1) (49)

for all 6,60 € ©. This implies that truth-telling is indeed a best response to I'*.
Moreover, since the government payoff is unchanged, I'* must also be a best response
to o*, thus establishing that the pair (I'™*, o*) are an equilibrium. [J

B.2 Proof of Proposition 1

The proof of this proposition proceeds in two steps: First, I show that a fully re-
vealing mechanism with separation in the second period is implementable if agents
pledged their entire net income in financial contracts, D > 0, and condition (21) is
satisfied. Second, I show that agents pledging the entire net income in the second
period is a best response to such a mechanism.

Step 1: Suppose agents signed gross contracts that pledge all their income in period
2, i.e.

by(0) = y2(0) + 72(m(0)) (50)

Suppose further that the government proposed a fully revealing mechanism, i.e.
m(f) = 6. Then, each agent’s consumption in the second period is

c2(0) = ha(m(6)) (51)

i.e. agents planned to consume only what they arranged to receive from the bank.

For the mechanism 7 to be implementable, it must be true that the government
has no incentive to deviate from it in period 2:

Ty € arg m,ax/ (52)
S

75}
u(ha(m(6)))  {ya(0) +75(0) = 02(0)}  +
u(y2(6) + 75(0) — (da(0) + D)) Ky2(6) + 73(0) < b2(6)}  dF(6)

s.t./ 71(0) + 15(0)dF(6) <0
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Since all agents have pledged their entire net income, every change in the promised
tax schedule will lead to contracts being renegotiated and the default cost D in-
curred. Therefore, this ex-interim problem can equivalently be expressed as the
planner choosing a new consumption allocation {é;} for the agents, taking the cost
into account:

£ﬁ§/w@wmww> (53)

s.t.

®\®

@@M@S/W@—M%@<@@WH®
©

This formulation nicely depicts the main point: The government is free to redis-
tribute, but doing so is costly. The default cost D enters only on the resource side
of the feasibility constraint. From here it is straightforward to note that:

Lemma 5
If there exists a solution to problem (53) such that ¢o(6) # ho(6)) for at least one

§ € O, then it must be that ¢2(0) < ha(6)).

Proof: Ex-ante incentive compatibility implies that the promised allocation in ¢ = 2
is at least weakly increasing in type, so that ahaLé@) > 0. Thus, the gains from re-
distributing ex-post are highest when letting the highest type change his contract.
The cost D, on the other hand, is fixed per head. Therefore, any optimal deviation

from the promised allocation will distribute away from the highest type. [J

The lemma shows that a deviation from the promised tax schedule would always
start at the top. Choosing the optimal deviation then becomes a problem of choosing
the fraction of types at the top to distribute away from:

~

max  [F(0) + 1 — F(0)Ju(hy(d)) —

€

u(ka(O)dF(6) [ uha(®)dF) (50
0_76

5
S

Wa(6)AF (@) + [ (ha(6) — DYAF(®

0 _ (55)
F()+1— F(9)

D o,

~

s.t. hg(e) =

e>0 (56)

The optimal € maximizes the gain from distributing away from the top types 6 €
[0 — €,0] toward the lowest types 6 € [0, é], where 6 is chosen to make optimal use
of the resources gained at the top (i.e. is endogenous to the choice of €). The graph
illustrates this choice:
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hy(6)

0-¢ 6 o

6

h(8)
&)

The promised mechanism is implementable, if the government would not even let
the highest type default on his contract, i.e. if e = 0 is optimal.

The first order condition to this problem, disregarding constraint (56) for the mo-
ment, is:

(0 ulha() + [F(0) + 1~ 0l (62D (a0 - )8 = 0 (57)

where f(-) denotes the pdf of the type distribution F'(-) and

Oha(0) _ (ha(f—€) — D) (58)
O [F(O)+1—F(@—e)

7]
ha(6)AF(6) + / (hy(6) — D)AF(6)

f(0—¢)
[F(0) +1— F(0—¢)]?

=

5
>

0—e

Note that since 0 is chosen optimally depending on ¢, by the Envelope Theorem the
derivative of # with respect to € need not be taken into account. Further, note that

‘Q\
>

0
ha(9)dF(8) = F(8)ha(6) — [/(%(9) — D)dF(0) — (1= F( — ))ha(0)]  (59)

0

~

— [F(B)+1— F( - e)]ha(d) - / (hy(6) — D)dF(9)

so that the first order condition (57) simplifies to

A — ~ ~ —

u'(ha(0))(ha(0 — €) — ho(0) — D) + u(ha(0)) — u(ha(0 —€)) =0 (60)

Thus, for € = 0 to be optimal, condition (60) evaluated at 0 must be satisfied:

u'(h2(0)) (ha(6) — ha(8) — D) < u(ha(0)) — u(ha(6)) (61)

It is a weak inequality instead of an equality, since the original problem also has the
restriction (56). It is straight forward to show that the second order condition at
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e = 0 is negative, so that (61) is a necessary and sufficient condition for optimality.
This concludes the first step of the proof. It establishes that if all agents pledge
their entire net income in the second period to the bank, then there exists a fully
revealing mechanism that is implementable.

Step 2: It remains to be shown that signing a gross contract is indeed a best response
to the mechanism. Since contracts are observable, it is obvious that any unpledged
income will be taken away and redistributed. The cost D that keeps the government
from deviating from the promised tax schedule is only a threat when agents need to
actually change their contracts. Thus, signing the required gross contracts is indeed
a best response to any fully revealing and separating mechanism. [

B.3 Proof of Corollary 2

The proof follows almost immediately from the proof of Proposition 1. The key
is to notice that Lemma 5 includes situations when agents are pooled at the top.
The lemma establishes that the government will always prefer to distribute away
from the highest identified types first. This holds true, even if types are pooled at
the top. Suppose agents above some cutoff 6 are pooled together. Even if it is not
optimal to let all of them default on their contracts, it might still be profitable for
the government to default only on a fraction 7 of them. The reason is that neither
the gained resources nor the gain in welfare from redistributing these resources are
are linear in w. The resources saved are optimally distributed toward the lowest
types. Thus, the gain is the highest for the first redistributed dollars and decreases
thereafter. The cost of changing contracts, however, is linear in the fraction 7.

Suppose the government proposes a tax schedule that pools agents above a cut-
off 8 and fully separates them below, i.e. the information revelation rule of the
mechanism is such that:

IN
S

m(f) =6 v
m(f) =0 vl >

e

Then choosing the optimal tax schedule that uses this form of restricted information
and satisfies agents’ incentive constraints to report their types according to this
scheme is the following:

~ ~

mﬁX[F(Q) +7(1 = F(0))]u(ha(6)) —

u(hy(0))dF(0) — (1 — F(6))u(ha(0))

5
>

(ho(0))dF (6) +m(L — F(0))(ha(6) — H)

w = (F@) + 71— F@) (62>

- o,

0<r<1 (63)



Following similar steps as in proof B.2 yields the analogous condition for the spread
of consumption levels that the government knowingly can tolerate:

u'(c2(8))(c2(0) — c2(8) — D) = u(ca(9)) — u(ca(0)) (64)
m}

B.4 Proof of Corollary 3

Following from Corollary 1, the ability to provide incentives for revelation achieved
by D > 0is a weak improvement. However, under Assumption (A1) and with CRRA
preferences, the government without commitment cannot implement any separation
in types, so that with D = 0 no social redistribution can be implemented. Then,
the ability to achieve separation is a strict improvement. However, from Propo-
sition 1 we know that the incentives that can be offered are constrained, so that
the government might still not be able to achieve a full revelation. Yet, following
from Corollary 2, the government is always able to implement a partially revealing
allocation that pools agents at the top. Then, since the government was not able
to achieve any redistribution otherwise, it will find it optimal to use this ability
and implement at least a partially separating allocation. This constitutes a strict
improvement over the case of D = 0.

Moreover, it is straight forward to see that for any D > 0, there exists a level
of income inequality Z(yt( 9) — y:(0) = 3(6 — 8) between the lowest and highest

type such that the ablhty to offer a differential consumption allocation that satisfies
condition (21) of Proposition 1 is not enough to incentivize agents for full truthful
revelation of their types. In that case, the best implementable mechanism must
have a partially pooling information revelation rule, since only so can a welfare
improvement be achieved. [
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