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Abstract

This thesis consists of three chapters that investigate the importance of frictions
in insurance and labour markets and their effects on macroeconomic outcomes. It
asks how the behavior of aggregate employment and unemployment are affected,
or the behavior of a planner who sets benefits to maximize welfare, when agents
possess a number of risk sharing opportunities and luck in the labour market is
the principal component of idiosyncratic risks.

Chapter one deals with the technical aspects of this question. I introduce wealth
accumulation in a battery of familiar search models and explore the implications
for wages, allocations and the amount of risk sharing that firms can provide to

their workforce.

The second chapter investigates how the government should optimally set
unemployment benefits depending on the range of private insurance opportunities
in the economy. I consider a class of models that feature heterogeneous agents
and wealth accumulation and contrast their properties with another where firms
can provide additional insurance to their workforce. I show that the role of public

policy is substantially different between the two economies.

The third chapter is joint work with Jochen Mankart. We consider another
margin of insurance, namely family self insurance, whereby household members
can adjust jointly their labour supply to insure against income losses. We
investigate how this feature can affect the cyclical behavior of key labour market
statistics. In the US data we find that insurance within the family is important
in explaining why the labour force is acyclical and not volatile but when we turn
to the model we get the converse prediction. We then evaluate what important
additions need to be made to our framework to make the model consistent with
the data.
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Preface

Throughout their working lives, economic agents face a considerable amount of
idiosyncratic earnings uncertainty. They dislike these risks and they are willing
to pay high premia to avoid them, but the insurance opportunities that are
available through markets are far from perfect. Understanding how uncertainty
and incomplete insurance markets shape economic outcomes is the main goal of
this thesis. It assigns a very precise interpretation to the background economic
risks and presents agents with a well defined array of opportunities to insure

against them.

In the three chapters that compose this work, unemployment is the principal
component of income losses; agents enjoy a higher income when they are working
but they are constantly faced with a probability that they will loose their job.
When they become unemployed they have to confront the frictions in the labour
market that make the length of their spell uncertain. Against these risks they
possess a number of insurance margins; they can accumulate assets to buffer
shocks in labour income or they can rely on the government and their employers
for transfers, but they can also be part of a family whose members adjust their
labour supplies jointly. How these insurance arrangements affect the behavior
of agents in frictional labour markets and how they translate into aggregate

outcomes is focal point of this work.

Chapter 1 deals with some of the technical aspects of this venture. It builds on
the observation that many influential models of search in the labour market assign
a secondary role to risks; they rely on environments that are populated by risk
neutral agents, and I introduce wealth accumulation and risk aversion to these
models. I characterize allocations under two important arrangements; in one firms
can sign long term contracts with their workforce subject to limited commitment
and in another allocations have to be re-bargained each period according to a
Nash sharing rule. I also present two general equilibrium frameworks to close
these models. Depending on the scope of commitment, of the firm and the worker,
allocations can entail much more risk sharing in some economies than others (in

particular more risk sharing when commitment is abundant). I then ask whether
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the role of public policy differs along this dimension, and I find that differences in
the range of private insurance opportunities present the planner with substantially
different tradeoffs.

Chapter 2 takes a closer look to this last implication. It investigates how
the government should devise its Ul scheme to minimize the interference with
private markets. I consider two economies: In the first one agents can do no
better than to accumulate wealth during employment and in the second firms
can provide additional insurance to their workforce. This is again comes in the
form of contracts with limited commitment although in this context I reinterpret
the arrangement to show that it can summarize other realistic insurance margins
such as severance payments. Public policy can crowd out private markets in both
economies but I find that the optimal level of benefits is much smaller in the
second case than in the first. Further on, with firm insurance the optimal UI |
scheme doesn’t have the typical shape; optimal payments in this economy should
increase in the duration of an unemployment spell. To the extent that models
of heterogeneous agents have been used to evaluate the welfare implications of
public policy, the results of this chapter call for a more detailed account of the

risk sharing opportunities in private markets.

Chapter 3 is the product of joint work with Jochen Mankart. We contrast the
implications for the aggregate labour market of economies with realistic frictions,
heterogenous agents and wealth accumulation and pay particular attention to
the structure of the household unit. In one case we use the standard incomplete
market model of bachelors households and in another we introduce couples of
two ex ante identical agents that form search, labour supply and consumption
decisions jointly. We use the model to investigate whether joint insurance within
the family can explain the low procyclicality of the US labour force simultaneously
with the suggestive business cycle correlations of other labour market statistics.
Using samples of married couples from the CPS we show that joint insurance is
an important feature of the US data, but our models are unable to capture it.
We then go on to investigate what important additions need to be made to the

baseline framework to reconcile the model with the data.
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1 On the Joint Modeling of Incomplete Asset and Labour Markets
1.1 Introduction

Modern economic theory has become increasingly assertive of the fact that
economic agents face a considerable amount of earnings uncertainty throughout
their working lives, and that the insurance opportunities against these risks
available to them are limited. A large body of work has tried to make sense of the
large cross sectional dispersion of wage outcomes experienced by the economy’s
workforce, predominantly by viewing as central the notion that search and luck
components in the labour market are important !, and another voluminous
literature has relied on estimations of the idiosyncratic earnings processes to
assess the welfare implications of the lack of insurance markets and those of

redistributive policies. 2

It seems however that there are very few formal
connections between these two attempts. For instance modern micro theories of
the labour market have had an enormous amount of success in matching the cross
sectional distribution of wages (see Postel-Vinay and Robin (2002, 2005), Postel
Vinay and Turon (2009)), by developing complicated economic environments
only to colonize them with risk neutral agents, and quantitative models with
heterogeneous agents and wealth accumulation have remained largely agnostic

about the sources of risk that economic agents face over their lifetimes.

This chapter embraces the idea that the two frictions, in asset and labour
markets should not be viewed in isolation but rather modeled jointly and presents
an exhaustive account of their interactions. The aim is to develop a theory of
wages in environments where active matches entail the existence of rents, and
workers and firms can transfer resources intertemporally through the accumulation
of assets. With very few exceptions up to date, search theoretic models that
allow for these ingredients (see Lise (2007), Alvarez and Veracierto (2001)) have
assumed that wage profiles remain constant throughout the life of the match. In
contrast one of the focal points of this chapter is that the sharing of rents that
accrue to active matches must be optimal in some sense, and that ’optimal wages’
need not be fixed. Firms can rearrange the timing of payments in such a way so
as to encourage the accumulation of assets and thus provide insurance against
unemployment even in the absence of any other formal instruments. Another
possibility (see Krusell et al (2007), Bils et al (2009(a), 2009(b)) is to assume that
match rents are bargained for period by period say through a Nash protocol. Here

Nash solutions are shown to be a special case of the firm’s general contracting

1See Eckstein and Van Den Berg (2005) for a survey.
2See Heathcote et al (2009) for a survey.
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1.1 Introduction

problem, one that requires that optimal policies be time consistent.

Section 1.2 explores these ideas in depth. I set up a simple matching model
where job opportunities arrive to unemployed job seekers at a constant rate and
matches are heterogeneous in productivity. These ingredients form a theory of
search, matching and bargaining with assets that derives from the work Mortensen
and Pissarides (1994) and off course the relevance of the latter framework for
quantitative macro cannot be overstated. To develop the concept of ’optimal
wages’ recursive representations of the firm’s Pareto program are written whereby
in the constraint set, the ability of the firm and the worker to commit to policy
rules that dictate allocations at various horizons is included. There are three
possibilities; first, in section 1.2.2, I consider an ex ante Pareto optimal program
with enforceable contracts. Then I refine this concept to require that allocations
satisfy participation by the firm and the worker at all future dates in section
1.2.3. Finally, section 1.2.4, describes a model with lack of commitment and per

period bargaining.

All of these arrangements appear to be important in the relevant literature.
For instance Rudanko (2008, 2009) uses commitment contracts to investigate how
risk sharing between workers and firms affects the business cycle properties of
aggregate wages, vacancies and unemployment (her model however doesn’t have
self insurance) and similarly Nash bargaining has been a primitive assumption
for labour market models since the seminal work of Pissarides (1985). But with
very few exceptions (namely the recent of work of Krusell et al (2007) and Bils
et al (2009(a), (2009(b))) these models that explain the sources of idiosyncratic
risks, feature too few private insurance opportunities for the economy’s workforce
and this is the gap that this chapter aims to bridge.

More substantively section 1.3 attempts to incorporate the analysis into a
general equilibrium framework whereby distributions of wealth and wages and the
contact rates between vacant jobs and job seekers are endogenously determined.
It does so by relying on two equilibrium concepts: The first in section 1.3.1 builds
on the directed search model of Moen (1997) and Acemoglu and Shimer (1999)
to develop a notion of the equilibrium whereby firms post contracts and workers
channel their search to the most profitable direction. The main task here is to
characterize the equilibrium set of contracts and show that its a manageable
object, thus making the model suitable for quantitative macro work. The second
(section 1.3.2) is an undirected search equilibrium similar to the models of Krusell
et al (2007) and Bils et al (2009(a), 2009(b)). In this case my work extends
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1 On the Joint Modeling of Incomplete Asset and Labour Markets

previous attempts by adding the notion that firms can commit to long term

allocations with their workforce.

To put this theory at work I setup a simple optimal policy problem: A bene-
volent social planner chooses the level of non-employment income and levies taxes
on the firm’s output subject to budget balance each period. The finding here
is that optimal policy prescriptions differ markedly depending on the contract
offered to employed workers in the economy. I argue that many of the conclusions
for optimal policy drawn from models with search and self insurance (see Alvarez
and Veracierto (2001)) may have been misguided by the fact that the impact of
wages on risk sharing opportunities has not been properly accounted for. Section
1.4 concludes. The Appendix (in section 1.5) contains a number of derivations
extensions and numerical algorithms for the models of this chapter.
 The t'he'ory p‘re‘serite.d in this éhéptér is in itself a.co-rlt‘ribﬁtioﬁ, in that it brings
together incomplete insurance markets and a battery of familiar models of search.
It is aimed to help researchers setup models with realistic heterogeneity where
search frictions play a central role in labour market outcomes and which can be
used in evaluations of optimal policy (this is a task that I take up seriously in
chapter 2 of this thesis), or more generally to explore the aggregate implications of
heterogeneity in individual labour supply rules. Both this and the next chapters
can be viewed as complementary to this attempt.

1.2 The Model

I consider a labour market populated by a continuum of infinitely lived workers

and entrepreneurs of equal but irrelevant measure. Workers are strictly risk

averse, derive utility from the consumption of a general multipurpose good and

discount the future at rate [; entrepreneurs on the other hand are risk neutral
1

and discount future cash flows at rate 5

At any point in time a fraction e of the economy’s workforce will be employed,
matched with entrepreneurs in a joint production project, and the remaining
u workers are unemployed and waiting for a suitable matching opportunity to
arrive. In employment a worker-entrepreneur pair produce ze units of output
per unit of labour, where z is the aggregate component of labour productivity

and € is a match specific (idiosyncratic) component that derives from a general
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1.2 The Model

probability distribution F,. The latter is assumed to remain constant throughout
the life of the match.

Unemployed workers produce a flow value of income b per unit of time and
meet a potential trading partner (entrepreneur) at a constant rate p each period.
I assume that workers have access to incomplete financial markets and can only
borrow up to exogenous (ad hoc) limit @ to finance consumption. Let r denote

the rate of return on savings and assume that: r < R < % and r < %3.

Applying standard arguments we can represent the unemployed worker’s dyna-

mic programming problem as:

Ulas) = max u(c;) + B8 (1 —p) Ulazy1) +B8p /max{U(at+1)a W(ats1,€)} d Fe
(1.2.1)

~ Subject to the constraint set:

Q41 2 a Aiyp1 = r(at + b— Ct) (122)

In the notation U(a;) is the lifetime utility of an unemployed worker with wealth
a; in the current period and W(a:41,€) denotes her expected utility conditional
on the event of meeting an entrepreneur next period in the market. The pair,
upon the arrival of the job opportunity, draw a match specific value € and then
decide whether or not to give up search and form a productive match. To make
matters simpler assume that the joint surplus of the match is strictly positive
for every e in the support of F, that is to say in what follows I always assume
that max{U(a+1), W(as+1,€)} = W(ass1,€) Ve. Furtheron, to introduce an
outflow from employment into unemployment, assume that existing partnerships
terminate exogenously at rate s each period. These properties (no reservation
wage and exogenous separations) are not at all restrictive for the analysis that
follows.

1.2.1 The General Contracting Problem

When they meet, the worker entrepreneur pair draw a value for the match specific

productivity €, and an allocation rule of the form W(a, €) (that is an object that

3 Assumption r < % is necessary to have a well defined equilibrium in this class of models
(that is to guarantee that savings do not diverge).
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1 On the Joint Modeling of Incomplete Asset and Labour Markets

I scrutinize below) gives the share of the surplus that accrues to each party. What
happens after this initial assignment is the focal point of this section. I argue that
firms and workers will rearrange payments over the life of the match in a manner
that is Pareto optimal, and generally this requires to fix the value W(a,€) and
choose a sequence of allocations that maximize the firm’s profit stream. With this
notion of equilibrium the analysis writes recursive representations of the firm’s
program where in the constraint set, the ability of the worker and the firm to

commit to policy rules that dictate allocations at various horizons is included.

I distinguish between the following cases: In section 1.2.2 I assume that contracts
in this economy are enforceable and that both the principal (firm) and the worker
have sufficient commitment to adhere to date zero optimal policies. I refer to this
program as the full commitment first best solution and generally I treat it as a
benchmark relative to which more realistic alternatives are cbmpared. Section
1.2.3 refines the equilibrium concept, to require that efficient outcome paths
(the ones that solve the firm’s dynamic program) satisfy certain sustainability
conditions; namely that anywhere on the optimal contract both parties should
be weakly better off than in autarky (unemployment). Finally section 1.2.4
introduces the notion that optimal contracts must be time consistent, and relies
on a Markov perfect structure with Nash Bargaining to characterize optimal

allocations.

The scope of the firm’s and the worker’s commitment is shown to have profound
impact on the shape of the optimal compensation scheme. Generally with
commitment introducing wealth as a state variable makes possible (and optimal)
to transfer resources, in the first period, between the firm and the worker in
a manner that is most cases is shown to be time inconsistent. Markov perfect
contracts on the other hand induce a time invariant wage schedule as a function

of the agent’s wealth endowment.

There is a battery of results that I highlight. First an important issue is to
determine the extent to which the firm can rearrange payments in such as way,
so that allocations provide insurance against unemployment risks. The finding
here is that with commitment there are cases where the optimal contract features
complete insurance (and also wealth is a perfect substitute for any other form of
insurance) but without commitment this is no longer possible. Further on another
substantive theme that I pursue is whether asset contractibility (that is whether
the worker or the firm dictates optimal savings decisions) matters for the optimal

policies. This turns out to be the case for time consistent (Markov Perfect)
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1.2 The Model

contracts, but with commitment I show either theoretically or numerically that
this is not the case. Very few of these results can be established analytically
and instead I have to rely on numerical methods to discern something about
the optimal decision rules. The details of the algorithms are delegated to the
Appendix.

1.2.2 Full Commitment

Commitment programs are nothing but ex ante Pareto optimal allocations. They
involve maximizing the expected utility of one party, subject to the other party
getting at least the payoff that is prescribed when the contract is signed. For
instance here if W, is the agreed level of utility for the worker (under any some
' initial allocation Aruvle)‘ theh t'hé plarinér (ehtrépfeﬁeur) must choose a sequence
of transfers and wealth to deliver Wj to the worker in the most efficient (profit
maximizing) way. Further on these optimal policies define a sequence of payoffs
for the worker, and assume that at some generic point in time ¢ her expected
continuation utility under the allocation is given by W, and her outside option
(unemployment) by Uf(a;). There are two important points:

First the time paths for W; and U(a;) are inessential for the complete (full
commitment) contract analyzed in this section (but not for the other arrangements
studied in this chapter). That is to say the allocation here permits to have
W, < U(a;) for some t, since contracts are enforceable and participation need
not be satisfied and the same holds for the stream of profits that accrue to the

entrepreneur.

Second the economy studied in this section (and more generally all of the
models of this chapter) admits to a recursive representation; it allows us to take
any point in time ¢ and summarize the optimal allocation by the state variable
W;, the level of expected utility that the entrepreneur must deliver to the worker
from that point onwards. There are other inputs in the state vector (current
assets a; and the firm specific productivity €) but recursive representations mean
that optimal choices for the next period are time invariant functions of these

arguments.

Consider a firm that maximizes the present value of its profits II in a complete
contract. The per period payoff is the difference between the wage paid w; and
the labour productivity ze, and the match terminates at a rate s per period

1-s

so the effective discount factor for the firm equals “3*. The firm must choose
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1 On the Joint Modeling of Incomplete Asset and Labour Markets

current transfers w; (wages), next period’s wealth a;,; and a continuation payoff
W, that will be taken as given in the next period. These solve the following

functional equation:

1-—s
[I(W;,at,€) = max ze—wy+
Wit1,0e41,we R

H(M+1,at+1, 6) (123)

Subject to the constraint set:

(/\t) u(—at+1/r + a; + 'wt) + ﬂ(]. — S) Wt+1 + ,@S U(at+1) > I/Vt (124)

(xt) ag1>2@ - (1.2:5)

Added in parentheses are the multipliers on the constraints. Equation (1.2.4) is
the so called promise keeping constraint stating that the expected level of utility
delivered to the worker from the optimal contract must be weakly greater than
the promised value W;. Note that by varying the value of W; it is possible to
trace the entire frontier of utilities for the firm and the worker in the current

context. Equation 1.2.5 is the borrowing constraint on assets.

The policy rules for w; W41 and a4 define an implicit consumption sequence
that adds up to the payoff W; in expectation. Notice that, in the absence of
separations, this sequence could be financed solely by wages and indeed in this
case the risk sharing role of wealth becomes meaningless. But if s > 0 then
wealth is an important variable because it allows to (partially) control the agent’s
consumption when she becomes unemployed. Since the entrepreneur can control
this variable, the above program corresponds to a full commitment allocation
with contractible wealth. That is to say that the implications of this arrangement
could in principle be different to those of contract where the firm can only set

wages, and the worker makes optimal savings and investment decisions.

Optimality. Taking first order conditions with respect to W;,; , a;+1 and

w; we get:

Au'(e) =1 (1.2.6)
1-s

R

Mw,,, + MB(1—s) =0 (1.2.7)
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1.2 The Model

1-s !
_— - T(ct) + ,BsAtUatH —x:=0 (1.2.8)

Along with the Envelope conditions: Iy, = —X; and II,;, = Mu/(¢) =1

These objects have a straightforward interpretation. For instance in equation
(1.2.6) the multiplier ) is the (relative) Pareto weight assigned to the worker
on the optimal program. Lowering wages by one unit entails a unitary marginal
utility benefit for the entrepreneur (due to risk neutrality) whilst the local cost
for the worker is given by u'(c;). Moreover equation (1.2.7) gives the law of
. motion of this weight over time. To see this make use of the envelope condition

for W, to derive a general recursion of the form:
Atv1 = BRX (1.2.9)

Finally equation (1.2.8) determines the optimal policy for asset accumulation in
the next period. Off corners (when x; =0 ) the firm equates the net marginal
cost of supplying an extra unit of savings ( I;Rs - % ) ¢ to the marginal benefit of
insuring the worker against unemployment next period whereby the allocation
takes into account the weight A; and the relative discounting of the firm and the

worker.

These conditions can go a long way towards characterizing some of the salient
features of the optimal allocation. For instance consider equation (1.2.9). It
is clear that differences in discounting ( in the sense R =71 < % ) make the
sequence of Pareto weights strictly decreasing over time and in the limit the
optimal allocation implies that the marginal utility of the worker will tend to
infinity (her consumption will tend to zero). Since wealth and wages are the
two instruments used to finance consumption in the current context this result

suggests that over time the values for these objects are decreasing.

Further on equation (1.2.8) determines the extent to which the optimal contract
provides sufficient insurance against the event of a job loss. To see this rearrange

(1.2.8) making use of the envelope conditions and the law of motion of marginal

4Note that by the envelope condition for a; the firms profit function is linear homogeneous in
wealth and thus )\t“—(rcil =1

T
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1 On the Joint Modeling of Incomplete Asset and Labour Markets

utility in (1.2.9) to get:

R U (ce,t + 1)

U (cy,t+1) =U,,,, = u(ce,t+ 1)+ (? -1) + Xt (1.2.10)

S

Where x; = F’f\i—s 5 and subscripts e and u denote the relevant quantities for

employed and unemployed workers respectively.

The following proposition summarizes the optimal provision of insurance in

first best full commitment contracts.

PROPOSITION 1.1 Consider the special case ™ = R: Then if a;+1 > @ the
worker is perfectly insured against unemployment (in the sense that u'(cy,t+1) =
- UW(ce,t+1) ). If agy1 =@ consumption rises when the agent becomes unemployed.
On the other hand with sufficient discounting r < R = % the agent is underinsured
almost everywhere on the optimal contract unless azy 1 = @ in which case it is
impossible to sign the difference in marginal utilities.

The result follows readily from equation (1.2.10) . It suggests that if the firm’s
discount rate is equal to the market interest rate (i.e. R = r ) assets are sufficient
to insure the agent against unemployment spells and indeed wealth in this case
can be shown to be a perfect substitute for any form of severance compensation.
With the same discount factor though (i.e. when R = —;— or more generally
when R > r ), this result no longer holds, because in this case the entrepreneur
has access to a technology that transfers resources intertemporally earning a
higher rate of return ( % > r ) than the riskless savings in the market. Under
such return dominance it is not uncommon for optimal allocations to feature an
extraction of the agent’s wealth endowment in the initial period and in general

for underinsurance to carry over in the entire optimal path.

Optimal Compensation. The implications of these results for optimal
compensation are shown in Figures 1.1 and 1.2; they trace wages in the first
(left axis) and second (right axis) period of the contract as a function of the
initial wealth endowment of a newly employed worker. The value of the firm
productivity is normalized to unity and the worker’s discount factor and the

5Note that if the constraint binds x; < 0 . This derivation makes use of the fact that
At+1U'(Cet+1) = 1 from the first order conditions in the next period.
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