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a b s t r a c t 

We define, characterize and compute Markov-perfect risk-sharing contracts in a dynamic 

stochastic economy with endogenous asset accumulation and simultaneous limited com- 

mitment and moral hazard frictions. We prove that Markov-perfect insurance contracts 

preserve standard properties of optimal insurance with private information and are not 

more restrictive than a long-term contract with one-sided commitment. Markov-perfect 

contracts imply a determinate asset time-path and a non-degenerate long-run station- 

ary wealth distribution. Quantitatively, we show that Markov-perfect risk-sharing contracts 

provide sizably more consumption smoothing relative to self-insurance and that the wel- 

fare gains from resolving the commitment friction are larger than the gains from resolving 

the moral hazard friction at low asset levels, while the opposite holds for high asset levels. 

© 2018 Elsevier B.V. All rights reserved. 

1. Introduction 

We define, characterize and compute Markov-perfect risk-sharing contracts in a dynamic economy with stochastic income 

and endogenous asset accumulation by risk-averse agents. We highlight the roles of two market frictions that simultaneously 

affect the degree of consumption and income smoothing: (i) limited commitment, by which we mean inability to use long- 

term contracts; and (ii) private information, in the form of moral hazard. Importantly, the agents’ wealth interacts with both 

frictions endogenously, as it affects their demand for insurance and their incentives and intertemporal trade-offs. 

We define Markov-perfect insurance as a sequence of one-period incentive-compatible risk-sharing contracts which de- 

pend only on payoff-relevant variables. We characterize, both theoretically and quantitatively, the properties of Markov- 

perfect risk-sharing contracts and compare them to two commonly studied alternatives: self-insurance and long-term con- 

tracts. We also quantify the size and distribution of the welfare costs from the commitment and information frictions across 

agents with different wealth. 
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Markov-perfect insurance restricts the contract space to recursive policy functions of observable, payoff-relevant fun- 

damentals: current output and assets. However, we show that in our setting the sequence of one-period Markov-perfect 

risk-sharing allocations are equivalent to the allocation obtained in a mechanism-design problem with an infinitely-long 

contract. Specifically, we prove a one-to-one mapping between a Markov-perfect equilibrium (MPE), in which the dynamic 

state variable is the agent’s assets, and a setting with long-term commitment by the insurer, in which the state variable is 

promised utility. The key assumptions delivering this equivalence result are free entry and non-exclusivity in the insurance 

market, and the ability of agents to carry assets over time, facing the same rate of return as insurers. 

The allocation equivalence obtains regardless of whether the agent’s savings or effort are contractible or not. Intuitively, 

the agent’s assets “encode” the history of income shocks and thus completely determine the current and future terms of 

risk-sharing, just like promised utility in the standard approach. When the agent is subject to a borrowing constraint, as we 

assume, this constraint maps into a lower bound on promised utility. As we discuss in more detail below, these results are 

related but also significantly different from recent contributions by Albanesi and Sleet (2006) and Khan et al. (2014) . 1 

MPE as a solution concept highlights the main risk-sharing friction on which we focus: the fact that in many situations 

individuals and firms cannot, or are legally not allowed to, enter binding long-term agreements (e.g., labor, rental, insurance, 

TV, phone, internet, etc.) Instead, both insurers and the insured can only sign short-term contracts and can costlessly walk 

away at specified times. 

While in our model the risk-sharing outcome does not depend on whether the insurers can commit to long-term 

contracts or not, Markov-perfect contracts lend themselves more directly to quantitative analysis and empirical work as 

the agents’ asset holdings are an integral determinant of the contract, with non-trivial endogenous dynamics and non- 

degenerate limiting distributions that can be taken to data, as we demonstrate. This differs from the mechanism-design 

problem with one-sided commitment by the insurer in which the contracts and allocations are expressed in terms of the 

mathematical abstraction of promised utility as the state variable and asset dynamics are indeterminate. 

Our equivalence result can also be interpreted as a decomposition of a long-term insurance contract with limited commit- 

ment and private information into a sequence of short-term contracts that are only a function of agents’ assets and current 

income. Such decomposition does not emerge in many dynamic contracting settings in which there are gains from enduring 

relationships (e.g., Townsend, 1982 ). 2 

We model risk-averse agents endowed with a stochastic technology that transforms labor effort into output. An agent can 

imperfectly self-insure through accumulating or drawing down a risk-free asset. A perfectly competitive risk-neutral insurer 

offers a risk-sharing contract. The agent’s assets and output are observable, but the agent’s effort is not observable, which 

gives rise to a moral hazard problem. Though the insurer observes the agent’s assets, he cannot control them. That is, given 

the contract terms (insurance premia/transfers), the agent makes his own effort, consumption and savings decisions. 

We first show that Markov-perfect risk-sharing contracts with moral hazard provide partial insurance and are character- 

ized by “inverse Euler equations” relating the reciprocals of current and future marginal utility of consumption, therefore 

preserving the standard properties of optimal insurance with private information from the literature. Similarly, Markov- 

perfect insurance contracts preserve the standard properties of optimal insurance with full information: consumption is 

equalized across states of the world and the relationship between present and future consumption is described by an Euler 

equation equalizing current marginal utility of consumption with appropriately discounted future marginal utility. Assuming 

free entry in the insurance market, we prove and numerically verify that Markov-perfect insurance contracts yield history- 

contingent time paths for consumption and effort which are equivalent to the time paths implied by an infinitely-long 

contract with commitment by the insurer. 

We use numerical methods to further characterize the properties of Markov-perfect insurance contracts. The MPE prob- 

lem is tractable, low-dimensional and relatively easy to compute, both with and without private information. We show that 

an MPE can be parameterized to match several broad dimensions of US data. We find that Markov-perfect insurance con- 

tracts provide sizeable additional consumption smoothing relative to self-insurance, particularly for agents with low asset 

holdings. Even in the presence of very volatile output-shock realizations, access to Markov-perfect insurance allows agents 

to smooth consumption to a considerably higher degree compared to when only relying on their own savings. In addition, 

the transfers implemented by the Markov-perfect insurance contracts imply a much smoother income process for the agent. 

The properties of Markov-perfect insurance described above have important consequences for wealth inequality. In an 

MPE a large fraction of agents have zero assets in the limiting distribution, since poorer agents have weaker incentive 

to supply effort and accumulate assets when they have access to outside insurance. Our model also delivers a long-term 

consumption distribution that is broadly in line with the data, avoiding the counterfactual degree of left skewness in models 

with limited commitment alone. In addition, our approach allows us to compute the welfare costs of moral hazard and 

limited commitment for any level of wealth. For our parameterization, we find sizable gains from resolving either friction 

which are the highest at low-wealth levels, near the borrowing constraint. We also find that the gains from resolving the 

commitment friction are larger than the gains from resolving the moral hazard friction at low asset levels, while the opposite 

1 See also DeMarzo and Sannikov (2006) who use continuous-time methods and show how a dynamic contracting problem with hidden cash flow and 

unobserved effort can be decentralized via the firm’s capital structure (credit line, debt and equity). 
2 In a broader sense, rewriting a dynamic problem recursively in terms of promised utility reduces it to a sequence of one-period problems that can 

be decentralized via “component planners” who trade contracts (see Atkeson and Lucas, 1992 ). However, a decentralization in terms of other observable 

variables such as wealth, debt, etc. is not always available (see Golosov et al., 2016 ). 
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