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Abstract

This paper argues that unemployment insurance increases labor productivity by
encouraging workers to seek higher productivity jobs, and by encouraging firms to
create those jobs. We use a quantitative model to investigate whether this effect
is comparable in magnitude to the standard moral hazard effects of unemployment
insurance. Our model economy captures the behavior of the U.S. labor market for high
school graduates quite well. When unemployment insurance becomes more generous
starting from the current U.S. levels, there is an increase in unemployment similar in
magnitude to the micro-estimates, but because the composition of jobs also changes,
total output and welfare increase as well.
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1 Introduction

This paper argues that unemployment insurance increases labor productivity by encouraging

workers to seek higher productivity jobs, and by encouraging firms to create those jobs. We

use a quantitative model to investigate whether this effect is comparable in magnitude to the

standard moral hazard effects of unemployment insurance (UI). Our results indicate that a

decrease in the generosity of UI from its current U.S. level would not only decrease welfare

but also reduce the level of output.

Most analyses of unemployment insurance focus on its consumption-smoothing and risk-

sharing roles. For example, Gruber (1997) finds that workers who receive more generous

unemployment benefits experience a smaller drop in consumption following the loss of a

job. Standard approaches to unemployment insurance compare this benefit with the adverse

moral hazard effects, and compute the optimal amount of UI by equating marginal costs and

benefits (Shavell and Weiss 1979, Hopenhayn and Nicolini 1997).

While this tradeoff is likely to be important, UI could also affect the type of jobs that

workers look for and accept.1 This is the effect of UI that we emphasize. According to

the theory we develop, in a risk-averse economy without any UI, workers avoid the risk of

unemployment by applying to low productivity jobs that are easier to obtain. Firms offer

implicit insurance to workers by opening jobs with low unemployment risk, and charging

an insurance premium in the form of lower wages. The resulting composition of jobs is

inefficient and can be improved by a moderate level of unemployment insurance, which

encourages workers to take on more risk, and increases not only welfare but also the level of

output. (see also Acemoglu and Shimer 1999a).

Although this effect is qualitatively reasonable, a major goal of this paper is to show

that it is likely to be quantitatively important as well. In a realistic environment, it must

outweigh two significant forces. First, unemployment insurance will encourage workers to

reduce their search effort, lowering employment and output. Second, workers can self-insure

by saving, considerably reducing the need for unemployment insurance.

To address these issues, we consider a quantitative dynamic economy. Workers are risk

averse, with constant relative risk aversion (CRRA). They optimally choose their consump-

tion, labor supply, and search effort while unemployed. Unfortunately, this model cannot be

1In the data, Ehrenberg and Oaxaca (1976) find that workers who receive more UI find higher wage jobs.
On the other hand, Meyer (1989) finds no evidence that more generous UI results in higher earnings for
covered workers. His estimates have large standard errors, however, and cannot rule out substantial earnings
effects.
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solved analytically,2 because the workers’ optimal policy (their consumption, labor supply,

and search rules) depends on their wealth level, which is itself determined by the optimal

policy. We therefore undertake a calibration exercise, anchoring our model to plausible pref-

erences and to the unemployment rate and unemployment insurance system faced by U.S.

workers with a high school degree. With a coefficient of relative risk aversion of four, a

replacement rate a little below fifty percent for six months, and productivity differences be-

tween good and bad jobs on the order of 30%, our model generates levels of unemployment,

the consumption drop upon job loss, and low-frequency income variability similar to those

found in U.S. data.

Moderate increases in the replacement rate or the duration of unemployment benefits

lead to increases in unemployment duration similar to those observed in the U.S. economy.

For example, Meyer (1989) finds that a 10 percent increase in unemployment benefits raises

unemployment duration by about a week, while Ehrenberg and Oaxaca (1976) and Atkinson

and Micklewright (1991) estimate a slightly smaller response. At the same time, the policy

change raises average wages by about 1.2 percent, which is a substantial effect, but still

somewhat less than the gains reported by Ehrenberg and Oaxaca (1976). The overall effect

of the policy change is therefore to raise output and welfare by a little over half a percent.

The result that economies with moderate UI have higher output and welfare than economies

without social insurance is very robust. Increasing the value of leisure, reducing risk aversion,

reducing the wage gap between different types of jobs, and allowing on-the-job search does

not alter this conclusion, although it does sometimes affect whether the output-maximizing

replacement rate is above or below U.S. levels.

Our paper is related to a number of previous studies. As mentioned above, we build

on Acemoglu and Shimer (1999a). Other papers have also pointed out beneficial effects of

UI, inter alia Diamond (1981), Acemoglu (1998), and Marimon and Zilibotti (1999). For

example, Acemoglu shows that UI may improve welfare by encouraging workers to wait for

higher capital jobs that pay higher wages because of holdup problems. Marimon and Zilibotti

emphasize matching between workers and firms according to comparative advantage, and

show that UI encourages workers to wait for jobs better suited to them. All these papers

consider risk-neutral agents, however, so unemployment benefits are simply a subsidy to

search. Our approach differs in explicitly modeling risk aversion and precautionary saving,

and in contrasting the beneficial effects of UI with its conventional costs. We are not aware

of any other study that has compared these costs and benefits in such a realistic setting.

Other studies, including Shavell and Weiss (1979), Hansen and Imrohoroglu (1992), Atke-

2In Acemoglu and Shimer (1999a), we provided closed form solutions for the case with constant absolute
risk aversion. In this paper, we use the more conventional CRRA preferences, which imply that poorer
workers may be unwilling to accept gambles that richer workers find attractive. The utility cost of low
consumption is also much larger with CRRA preferences, increasing the precautionary savings motive.
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son and Lucas (1995), Hopenhayn and Nicolini (1997), and analyze optimal unemployment

insurance with asymmetric information, but do not model labor market search. Costain

(1996) and Gomes, Greenwood, and Rebelo (1997) examine labor market behavior in a

quantitative general equilibrium framework, but do not look at the productivity gains from

unemployment insurance.

Our emphasis on the importance of uninsured risk may appear to contradict the findings

of Aiyagari (1994), Huggett (1993), and Krusell and Smith (1998). These papers show

that wealth heterogeneity and risk are unlikely to have an important effect on the behavior

of aggregate macroeconomic variables. They consider general equilibrium models with an

endogenous interest rate. If all workers have the same rate of time preference and there are

no exogenous borrowing constraints, the interest rate will be quite close to the discount rate.

The precautionary savings motive then induces workers to build up a large buffer stock of

assets, insulating them from risk. In contrast, our focus is the behavior of low skill workers

(e.g., high school graduates) rather than the whole economy. We use a partial equilibrium

model, with an exogenous interest rate, significantly less than the discount rate.3 Workers

maintain low asset levels, an accurate characterization of the behavior preretirement, low

skill workers (see the numbers given in footnote 10). Since self-insurance is imperfect, agents

change their behavior to avoid risk.

Another significant differences between our model and the previous literature, is that

in these other papers, agents only affect macroeconomic outcomes through their savings

decisions (though Krusell and Smith (1998) also consider labor supply choices). Since poor

agents own very little of the aggregate capital stock, they only have a limited effect on

aggregate outcomes. In contrast, in our economy poor agents’ behavior determines the

composition of jobs, and therefore has a large effect on aggregate income.

In the next section, we start with a static model that illustrates the main tradeoffs that

we focus on. We outline our full dynamic model and characterize the solution in Section

3. This dynamic model is calibrated to features of the U.S. labor market for high school

graduates and the U.S. unemployment insurance system in Section 4. We show that the

model performs well and matches a variety of salient patterns of the labor market that we

did not use in our choice of parameters. We also find in this section that moderate increases

in UI generosity starting from U.S. levels could increase output, productivity, and welfare.

In Section 5, we show that our general results are robust to introducing on-the-job search,

to reducing the wage gap between different types of jobs, and to lower levels of risk aversion.

Section 6 concludes.

3In a previous version of the paper, we endogenized the interest rate by introducing home production
income and assuming that riskless bonds are is zero net supply. For small values of home production income,
there was a large wedge between the discount rate and the equilibrium interest rate, so the results were
identical to those presented here.
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2 Static Model

To illustrate the qualitative benefits of UI, we start with a simple static model. There is a

continuum 1 of identical workers, each with the von Neumann-Morgenstern utility function

U(c, h) over final consumption c and work hours, h. U satisfies standard assumptions: it

is continuously differentiable, strictly increasing in c, and weakly concave. For now, we

restrict h = ĥ, so u(c) = U(c, h), but variations in hours will play an important role in the

quantitative dynamic model.

A worker’s consumption is the sum of her initial assets A, plus her net labor income y.

Depending on whether she finds a job, her income will either be equal to her wage w net of

proportional UI taxes τ , or to her unemployment benefit b.

There is a larger continuum of potential firms, each with access to the same production

technology. Each firm can open a job with ‘specificity’ α ∈ [0, 1] which then produces g(α)

units of output when filled. A job with higher α produces more output, so g is an increasing

function. However, a high α job is also harder to fill. In particular, it requires a better

match between the firm and its employee, so the probability that a random worker possesses

the skills and abilities required for a job of specificity α is given by the decreasing function

M(α). Moreover, these specific skills are ‘inspection’ goods; workers do not know before

applying for the job whether they will be a good fit.

Workers and firms come together via search. The timing of events is as follows. At the

beginning of each period, each firm decides whether to open a job. Those that open a job

incur a cost γ > 0. An active firm j then chooses its specificity αj and posts a wage wj.

Each worker observes all the wage offers and associated specificities, and decides where to

apply for a job. In a pure strategy equilibrium, each worker applies to a different job, and

each job has one applicant.4 After the matching stage, the pair learns whether the worker

has the requisite skills. If she doesn’t, both remain unmatched. If she does, the pair produce

g(α).

In equilibrium, each firm that creates a job chooses a specificity α and wage w that will

attract a worker and maximize its profit. Also, profits are driven to zero by the free entry

4There is also a mixed strategy equilibrium in which there is more competition for some jobs than for
others, see Peters (1991), Montgomery (1991), Burdett, Shi, and Wright (1997), or Acemoglu and Shimer
(1999b). In such an equilibrium, matching probabilities are determined by the relative supply of workers
seeking and jobs offering each specificity-wage combination. We simplify the analysis here by ignoring the
mixed strategy equilibrium and the corresponding analysis of market tightness.
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condition. Thus, an equilibrium specificity-wage combination (α, w) must solve5

max
α,w

M(α)u(A + (1 − τ)w) + (1 − M(α))u(A + b) (1)

subject to M(α)(g(α) − w) ≥ γ

That is, an equilibrium (α, w) has to maximize the expected utility of a worker, subject to

the constraint that the firm makes zero profits. Otherwise, a firm could offer (α′, w′) that

yields higher utility to workers who apply, while ensuring positive expected profits for itself.6

This problem can be represented in a conventional two dimensional diagram, as in Fig-

ure 1. The objective is a downward sloping function in (α, w) space, as workers prefer higher

wages and less specific jobs. On the other hand, firms prefer lower wages, and face a tradeoff

regarding specificity: higher specificity makes it more difficult to hire a worker, but also raises

productivity upon hiring a worker. The non-monotonic shape of the constraint highlights

that tradeoff.

An alternative representation is obtained by solving the constraint for the lowest speci-

ficity consistent with a particular wage and zero profits, α(w). Substitute this into the

matching function to obtain m(w) ≡ M(α(w)). This simplifies the characterization of equi-

librium to:

max
w

m(w)u(A + (1 − τ)w) + (1 − m(w))u(A + b). (2)

This form of the problem is convenient, because it emphasizes the parallel between our for-

mulation and that of Lucas and Prescott (1974), in which workers search across a set of

exogenously given wages. In our problem, wages are determined by firms’ profit maximiza-

tion, but since neither assets nor the level of unemployment insurance affect firms’ profits

directly, this added complication is not essential for the results.

Comparative statics with respect to unemployment benefits and asset levels are now

straightforward. In terms of the problem in (1), the asset level and unemployment benefit

only affect the objective function. Hence comparative statics can be conducted only by

tracing the movements of the indifference contours. (In terms of (2), they do not affect

the function m(w).) An increase in the unemployment benefit makes workers more willing

to seek higher wages and more specific jobs, flattening the indifference curves. Therefore,

5The equilibrium of this model need not be unique, even with homogeneous workers and ex ante identical
firms. Nevertheless, workers have the same utility in any equilibrium; and more importantly, the comparative
statics given below hold across the set of equilibria. Acemoglu and Shimer (1999a) prove this result and the
generic uniqueness of equilibrium in a more general model.

6A potential issue is why firms do not offer insurance by promising payments to applicants who are not
well-suited to the job. In practice, there a number of reasons why this may not be feasible. First, such
promises may be non-credible if firms can declare bankruptcy. Second, they may create adverse selection
problems, attracting workers who are lower ability, hence unlikely to be suited to the job. Third, they may
create moral hazard problems, as workers attempt to understate their suitability.
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when unemployment income increases, the tangency point shifts up and to the right, as in

Figure 2. Equilibrium wages increase, and workers seek jobs requiring more specific skills

(see Acemoglu and Shimer (1999a) for more details). Intuitively, without UI, workers are

unwilling to apply for specific jobs, because these jobs entail too much unemployment risk. UI

makes workers more willing to endure the possibility of unemployment. This unambiguously

increases labor productivity and unemployment.

Attitudes towards risk have a similar impact on behavior. Less risk-averse workers are

more willing to accept a tradeoff of higher unemployment risk for a higher wage. That is, a

less risk averse worker has a flatter indifference curve. Again, this shifts the tangency point

up and to the right, raising wages and increasing specificity. Intuitively, risk-averse workers

dislike the risk of unemployment, and so are willing to pay an insurance premium to firms,

in the form of lower wages, in return for a higher employment probability. Firms provide

this insurance by reducing job specificity.

A change in the level of assets affects the equilibrium by altering workers’ attitude towards

risk. With constant relative risk aversion, the most common preferences used in macro

models and the one that we will use in our quantitative exercise, richer workers have lower

absolute risk aversion. As a result, they are more willing to accept employment gambles,

compared to poorer workers. They apply to higher wage jobs with higher unemployment

risk. We will see that in the dynamic model, this will create a natural source of persistence

in individual wealth levels.

We can also show that in an economy without unemployment insurance, risk-averse

workers will apply to jobs with too little specificity. Moderate levels of UI will not only

improve risk-sharing, but also increase the level of output in the economy. The simplest

way to see this is to consider an economy where all agents have the same level of assets

A. As a method of proof, consider first an economy in which agents are risk-neutral and

have no UI, b = τ = 0. From (2), we see that the equilibrium of this economy maximizes

m(w)w, total output. Since we know that an economy with more risk-averse agents has

lower wages and less job specificity, it is necessarily “inefficient” (i.e. fails to maximize

output). Introducing UI raises wages and specificity. A moderate level of UI will return

the productive sector back to the output maximizing allocation. At the same time, it raises

workers’ payoff while unemployed, reducing risk and raising utility. This beneficial effect

of unemployment insurance obviously ignores the ‘standard’ moral hazard effect on search

effort. The dynamic model introduces these adverse effects, and investigates whether, for

plausible parameterizations, the beneficial effects outlined here outweigh the standard costs.
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3 Dynamic Model

We now consider our full dynamic model, which contains the benefits of UI demonstrated in

the previous section, but also incorporates moral hazard, precautionary savings, and later,

on-the-job search.

Workers are infinitely lived, and maximize expected utility, which depends on consump-

tion C > 0 and hours h ∈ [0, h̄], spent either working or searching for a job:

Et

∞∑
s=0

βsU(Ct+s, ht+s) = Et

∞∑
s=0

βs

(
Ct+s(h̄ − ht+s)

η
)1−θ

1 − θ
. (3)

θ is the coefficient of relative risk aversion, β is the discount factor, h̄ is workers’ endowment

of time, and η is the relative value of leisure compared to consumption. When θ = 1,

preferences are logarithmic with u(C, h) = log C + η log(h̄ − h).

These standard preferences ensure that workers’ labor supply will be unchanged by ag-

gregate income growth (i.e., along a balanced growth path). This restriction also implies

that when the coefficient of relative risk aversion θ > 1, an unemployed worker who is forced

to reduce her consumption will have a higher return to leisure, potentially exacerbating the

moral hazard problem created by unemployment insurance.

To simplify the computation of equilibrium, we consider only two types of jobs in this

section, αb and αg > αb. Also, since as shown above, the presence of firms is not essential

for the results of interest, we ignore firms and think of these as corresponding to “good”

and “bad” jobs with wages Wgt and Wbt. As a result, at any point in time, a worker may

be in one of four employment states; she may be employed in a good job at an hourly wage

Wgt, or employed in a bad job at wage Wbt, or she may be unemployed and either eligible or

ineligible for unemployment benefits Bt.
7 If she is eligible, her labor income Yt is equal to

her unemployment benefits, Yt = Bt. Otherwise, Yt = 0. Employed workers pay taxes at the

rate τ that are used to finance the unemployment insurance system, so their labor income

is Yt = (1 − τ)htWgt or (1 − τ)htWbt where ht is their hours of work.

The worker then faces a sequence of intertemporal budget constraints:

At+1 = R(At + Yt − Ct). (4)

At are the assets at the start of period t. These increase with her labor income Yt and

decrease with consumption Ct. R is the exogenous gross rate of return on risk-free bonds,

7We assume that the level of unemployment benefits is not tied to a worker’s earlier wage. This reflects
the fact that in most countries, the replacement rate falls substantially as earnings increase. It also simplifies
our analysis by reducing the number of state variables. Moreover, by restricting attention to a proportional
labor income tax and a single unemployment benefit level, we stack the cards against finding benefits from
unemployment insurance. Optimal public policy could do better than our calculations suggest.
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the only asset in the economy.8 Workers may buy and sell bonds, subject only to the solvency

constraint that their debt cannot explode. However, there is always a positive probability of

being unemployed and ineligible for unemployment benefits for any arbitrarily long period of

time. If that happens, any level of debt will explode. Thus the solvency constraint prevents

indebtedness, At ≥ 0.

Next consider the transition of workers between employment states. An unemployed

worker finds a job at a rate proportional to the number of hours she searches ht.
9 The

proportionality constant depends on whether she looks for good jobs (mg) or bad jobs (mb).

Conversely, good and bad jobs end exogenously according to a Poisson process with arrival

rates δg and δb, respectively, leaving the worker unemployed but eligible for unemployment

insurance. A worker in turn loses her eligibility with probability φ in each period that she is

unemployed, so the expected unemployment benefit duration is 1/φ periods. However, any

employment spell restores her eligibility. Finally, a worker may voluntarily quit a job at any

time, in which case she is ineligible for benefits.

We assume productivity grows at a constant rate Γ > 1, so wg ≡ Γ−tWgt and wb ≡
Γ−tWbt. Unemployment benefits grow at the same rate, with b ≡ Γ−tBt. Under these

conditions, there is a balanced growth path, in which a worker’s consumption and leisure

decisions only depend on her employment state and on her normalized asset level at ≡ Γ−tAt,

and the government budget is balanced at each point in time.

We characterize the equilibrium using Bellman equations. Consider first the expected

present value of a worker in a good job as a function of her assets At and the current time

period:

Jgt(At) = max
Ct,ht

(
Ct(h̄ − ht)

η
)1−θ

1 − θ
+ β

(
(1 − δg)Jg,t+1(At+1) + δgJi,t+1(At+1)

)

where At+1 ≡ R(At+(1−τ)htWgt−Ct) is next period’s assets. The value of a good job comes

from the utility of current consumption and leisure plus the continuation value, which is the

probability that the job is exogenously terminated, δg, times the value of an unemployed,

insured worker Ji,t+1(At+1), plus (1 − δg) times the value of a good job next period.

Let at ≡ Γ−tAt, ct ≡ Γ−tCt, and Jx(at) ≡ Γ−(1−θ)tJxt(At), x ∈ {g, i}. Our balanced

8In an earlier version of this paper, we endogenized the return on bonds, and found that it had little
effect on our results. In any case, we will parameterize the model to describe the behavior of workers with
a high school diploma. Such workers own a tiny fraction of the aggregate capital stock, and so a change in
the unemployment insurance system for these workers will have little effect on the real interest rate (Krusell
and Smith 1998).

9For now, we assume employed workers cannot search. We introduce on-the-job search in Section 5.4,
with little effect on the results.
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growth assumption yield an autonomous Bellman equation:

Jg(a) = max
c,h

(
c(h̄ − h)η

)1−θ

1 − θ
+ βΓ1−θ

(
(1 − δg)Jg(a+) + δgJi(a+)

)
(5)

where a+ ≡ (R/Γ)(a + (1 − τ)hwg − c) is next period’s normalized assets. Notice that the

growth rate of productivity acts to reduce the discount factor (if θ > 1) and the interest

rate, thereby raising desired consumption today. The autonomous Bellman equation for bad

jobs is identical, except that these workers may also choose to quit.

For employed workers, the relationship between consumption and hours is given by a

static first order condition:

ηc

h̄ − h
= (1 − τ)w (6)

where w is the current wage rate. The left hand side is the marginal rate of substitution

between consumption and leisure, while the right hand side is the relative price of leisure, the

after-tax wage. Workers will work more hours when consumption is lower or the after-tax

wage is higher. Thus we expect to see poor workers in good jobs working the hardest in

this economy. In addition, if employed workers approximately consume their after-tax labor

income, c ≈ (1 − τ)hw, then they will supply about h ≈ h̄/(1 + η) hours of labor. This

explains why we interpret η as the value of leisure.

The autonomous Bellman equation for unemployed workers is similar. For those ineligible

for unemployment benefits:

Ju(a) = max
c,h

(
c(h̄ − h)η

)1−θ

1 − θ
+ βΓ1−θ max

〈
mghJg(a+) + (1 − mgh)Ju(a+) ,

mbhJb(a+) + (1 − mbh)Ju(a+)
〉

(7)

where a+ = (R/Γ)(a − c). The first term gives their current utility, while the second

term is the continuation value, discounted to account both for impatience and growth. An

unemployed worker must choose whether to seek a good job or a bad one. This affects the

job finding rate as well as the continuation value upon finding a job. The Bellman equation

for insured workers has the same structure, but adds a term to allow for the possibility of

losing benefit eligibility, and adds benefits to the asset accumulation equation.

4 Computation of Benchmark Equilibrium

This section describes a calibrated version the model, choosing parameters in line with U.S.

data for workers with exactly a high school degree, approximately forty percent of the U.S.
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labor force. We focus on this education category because it is relatively homogeneous, and

our model presumes that all workers have the same “skill level”. In addition, these workers

save less,10 yet suffer more unemployment than their more educated peers. This means that

they are less likely to do a good job of self-insuring against labor income shocks, and more

likely to benefit from unemployment insurance programs. In the next section, we report

robustness results from changing the key parameter values.

4.1 Parameterization

We interpret a period to be a week, in order to have some hope of capturing the multitude

of very short duration unemployment spells; on average, over 40 percent of unemployed

workers in the U.S. have been unemployed for less than five weeks. We normalize the time

endowment to h̄ = 1 and the maximum weekly wage in a bad job to wb = 1. We then must

choose the following parameters:

• the interest rate R.

• Technology parameters: the productivity growth rate Γ; the wage in good jobs wg; the

destruction rates δb and δg; and the matching rates mb and mg.

• Preference parameters: the discount rate β; the coefficient of relative risk aversion θ;

and the relative value of leisure η.

• Policy parameters: unemployment benefit level b; and the exhaustion rate of benefits

φ.

In addition, the tax rate τ must balance the government budget.11

We set the gross interest rate to R = 1.0006 per week, which corresponds to an annual

interest rate of 3.2%, approximately the real return on 10-year treasury bonds over the past

ten years (IMF 1995). This is the interest rate used in other calibrations of precautionary

savings models (e.g. Gourinchas and Parker 1997). The growth rate is Γ = 1.0003 per week,

or 1.6% per year, which matches the average growth rate of labor productivity from 1960–96

(OECD 1997).

10High school graduates who are less than 40 years old have very low levels of liquid assets. According
to the PSID, the median level of financial wealth (bank accounts, stocks, and bonds) excluding debt was
$700 for this group in 1984. It rose to $1200 by 1989 and $1325 in 1993. Older workers generally have more
assets, in large part because of their retirement savings. Since our model does not have retirement, we focus
on data for younger workers without a lifecycle savings motive. We thank Annette Vissing-Jorgensen for
providing us with these numbers.

11The budget balancing tax rate is generically not unique, due to ‘Laffer curve’ reasoning. A very high tax
rate chokes off most production, leading to a high unemployment balanced budget equilibrium. We always
look for the lowest tax rate consistent with a balanced budget.
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We set the wage in a specialized job to be 30% higher than the wage in an unspecialized

job, wg = 1.3. This yields a wage differential between specialized and unspecialized jobs

approximately equal to the difference between average wages in the manufacturing and retail

sectors (See Tables 1 and 2 in Krueger and Summers 1988).12

We assume that all jobs are destroyed with 0.5% probability per week, δg = δb = 0.005.

These numbers are in line with the flows reported by Poterba and Summers (1986), who find

a monthly rate of 0.019 (see their Table 5).13

We set the matching rate mg and mb to be consistent with two facts. First, the equilibrium

unemployment rate should be approximately equal to the unemployment rate among high

school graduates over the age of 25 in the U.S., which averaged 6.4% from 1979 to 1997.

This pins down the ‘average’ matching rate. Second, Krueger and Summers (1988) report

that the observed standard deviation of log wages is about 0.13. In order to achieve this in

our model, with wg = 1.3wb, about half of employment must be in specialized jobs, and half

in unspecialized jobs. This will only happen if unspecialized jobs are sufficiently easier to

get, that is the difference between mg and mb is relatively large, so that poor (hence more

risk-averse) workers are willing to search for them. In our baseline specification, the fraction

of specialized jobs is indeed about 50%.

Our choices of the preference parameters β and θ are motivated by two facts. First, high

school graduates maintain very low levels of financial wealth (see footnote 10), despite the

relatively large income risk that they face. This implies that they must be quite impatient, so

we set the weekly discount factor at β = 0.998, about 0.9 at annual frequencies. This is lower

than the typical discount factors used in business cycle analyses, but fairly conventional in

the precautionary savings literature. For example, Deaton (1991) uses a 10% discount rate

in his simulations, arguing as we do, that this is necessary to justify the number of workers

with low asset levels in the presence of liquidity constraints. Carroll and Samwick (1997)

argue that one requires a discount rate of about 11% in order to rationalize the fact that the

size of agents’ precautionary wealth ‘buffer stocks’ are fairly insensitive to the extent of their

income uncertainty. This level of impatience is enough to moderate the precautionary savings

motive. Second, workers smooth their consumption quite well (Gruber 1997), despite the

relatively low levels of assets. This implies that they must have a low intertemporal elasticity

of substitution 1/θ. Thus we set the coefficient of relative risk aversion at θ = 4, slightly

12Krueger and Summers (1988) and Gibbons and Katz (1992) find that workers that change industry
obtain approximately the same wage change as the cross-sectional difference (see, for example, Table 5 in
Krueger and Summers 1988). Nevertheless, some of the interindustry wage differences are likely still due to
unobserved worker heterogeneity. For this reason, we do not use the largest differentials in the data. The
differential between sectors such as tobacco, petroleum, chemicals, on the one hand, and retail, on the other,
is on the order of 50 percent.

13These rates are lower than the worker turnover rates reported by Anderson and Meyer (1994), because
we are concerned only with movement from employment to unemployment.
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higher than usual, but once again in line with parameters used in the precautionary savings

literature.

We choose the value of leisure as η = 1/6. According to equation (6), an employed

worker who consumes her after-tax income (1 − τ) hw, will work about h̄/(1 + η) = 0.86

hours. Interpreting the maximum feasible work week h̄ to be 45 hours, workers supply about

38 hours of labor each week. This elasticity is lower than conventionally used (Hansen 1985).

With a higher elasticity of leisure, unemployed workers who are eligible for unemployment

insurance will actually consume less than ineligble workers, but offset this with much more

leisure. This implausible result follows from the fact that labor and leisure are substitutes and

is clearly counterfactual. Studies such as Hansen and Imrohoroglu (1992) do not encounter

this problem because they assume that all unemployed workers allocate all their time to

leisure, but receive job offers at an exogenous rate.

Finally, we parameterize unemployment insurance to match U.S. policy. To get an av-

erage benefit duration of six months, we set the probability that a worker’s benefits will

be exhausted at 4% per week, φ = 0.04. We set the unemployment benefit b = 0.4 in our

benchmark model. Since we find that employed workers set their hours to about 0.85, this

is about 47% of the wage in bad jobs, and 36% of the wage in good jobs. This matches the

evidence on 1987 post-income tax replacement rates in Table A1 of Gruber (1998), that the

replacement rate is slightly less than fifty percent.

Although we choose the technology and preference parameters to match a similar number

of pieces of evidence, below we also report a number of other statistics that are implied by

our model and can be compared with the data. Most of these results appear to be in line

with the evidence, even though the calibration was not designed to match these facts. These

can be interpreted as a test of the ‘over-identifying’ restrictions implied by our numerical

exercise.

4.2 Numerical Methodology

We calculate the optimal policy using backward induction. Begin with a conjecture for the

Bellman functions. Then at each step, calculate the optimal policy on a grid of asset levels

for workers in each different employment state.14 Note that workers are not constrained to

choose asset levels from that grid. Instead, we can calculate new value functions using a

linear interpolation. This process converges to yield the Bellman and policy functions on a

14We compute the optimal policy at about 400 asset levels, concentrating particularly on the more curved
region of the policy function, with low asset levels. More precisely, we calculate the policy at points in the set
{1.01n − 1} for n ∈ {0, 1, . . . , N}, where N is large enough that in equilibrium no one wants to save beyond
that point. This grid is much more dense than is standard in many other calibration exercises. However, we
found that with less dense grids, workers incorrectly become too concerned about low asset levels, and thus
save too much.
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balanced growth path.

In order to do this calculation, we must specify the tax rate. However, it is endogenously

determined in equilibrium to balance the government budget. Whether this happens depends

on the ergodic distribution of workers across asset and employment states, which can in

turn be simulated from the policy functions calculated in the first stage. This makes the

equilibrium tax rate the solution to a fixed point problem.

Moreover, calculating the government budget surplus is extremely time consuming, since

it requires calculating the ergodic distribution of workers across states. Even though the

cross-sectional dispersion of asset holdings is relatively small (for example, in our baseline

parameterization, no one maintains more than 37 units of assets), asset holdings are very per-

sistent (see Figure 6 and the accompanying discussion). This limits the number of significant

figures in our reported results.

4.3 Benchmark Results

The policy functions in the benchmark parameterization are well-behaved. Wealthy workers

look for good jobs and poor workers look for bad ones. For insured workers, the critical

threshold for (normalized) assets, above which they apply to good jobs, is approximately 4

(times their weekly income in bad jobs). Uninsured workers start looking for bad jobs when

their assets fall below 9.

Figure 3 shows that workers in good jobs consume more than workers in bad ones,

and employed workers consume more than unemployed workers, conditional on their assets.

However, uninsured workers sometimes consume more than insured workers at intermediate

asset levels. This pattern arises because insured workers choose to enjoy a lot of leisure and

low consumption (Figure 4), especially when they seek good jobs where the marginal value

of an additional hour of search is relatively low. Similarly, unemployed workers who receive

benefits raise their consumption when their assets fall so low that they begin to apply to

bad jobs.

More generally, Figure 4 shows that hours are a fairly complicated function of the worker’s

state. While employed, richer workers enjoy more consumption and more leisure. Workers in

good jobs typically work longer hours as they take advantage of this temporarily high wage

by intertemporal substitution. For unemployed workers, hours depend on the type of job

that they seek, with the lowest search effort for unemployed workers near the threshold of

applying for bad jobs. In any case, there is little variability in labor supply, with a maximum

range of 0.78–0.92.15

15Since poorer workers are more likely to search harder and to look for bad jobs, the model predicts that
the exit rate from unemployment is generally lower for richer workers, which appears counterfactual. In
practice, this may be because richer workers have better job opportunities due to unobserved heterogeneity.
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Workers consumption and search patterns give rise to an ergodic distribution of asset

holdings (Figure 5). This is both the cross-sectional distribution of asset holdings in a

large economy, and the time-series distribution of asset holdings for one individual. The

distribution is skewed, because at any point in time, about half the workers are in bad jobs,

where they maintain very low asset holdings. Because it is easy to regain another bad job

following the loss of one, asset levels cannot fall too far. The other half of the workers are in

good jobs, where they have substantial precautionary savings. Many of these achieve quite

high asset levels. However, upon losing a good job, it takes many periods to find another

one, during which time the assets are run down rapidly.

The first column in Table 2 summarizes other results from the benchmark model. A

balanced budget requires a 2.2% labor income tax rate, and yields a mean asset level 16.5

times the wage in bad jobs. The next four lines show some results that the parameterization

was chosen to match. About half the jobs are good, yielding a 6.3% unemployment rate,

or conversely an average unemployment duration of a quarter year. The standard deviation

of weekly labor income also matches the 0.13 number reported by Krueger and Summers

(1988).

The following four lines give the average working and searching hours for workers in

different employment states. As indicated above, uninsured workers have the least leisure,

while insured workers enjoy the most. Employed workers fall somewhere in between. Again,

there is very little variation in hours.

The next two lines report the first two “over-identifying restrictions”. First we calculate

the immediate drop in consumption for an average worker following the loss of her job. We

can see from Figure 3 that this varies considerably with asset level and job type. On average,

it is 15.2% in the benchmark model. This is somewhat higher than Gruber’s (1997) estimate

of an eight percent decline in food consumption for high school graduates at this replacement

rate. Since food consumption is more inelastic than overall consumption, however, our

estimate is plausible.

In order to check the implications of our model for low frequency income variability, we

calculate the standard deviation of log annual income. Notice that this is different from the

standard deviation of weekly income for two reasons: It includes workers who are unemployed

for part or all of the year, and it aggregates income to an annual level. The second difference is

quite important, for if income fluctuations were completely transitory, the standard deviation

of annual income would be quite small. Our benchmark model delivers a standard deviation

of 0.17, only slightly smaller than Carroll and Samwick’s (1997) estimate of 0.19 for all U.S.

workers, or 0.20 for workers with a high school diploma (see their Table 1). This shows that

our model generates persistence in individual income, at annual frequencies, in line with the

patterns in the data, despite the transitory nature of shocks.

To further understand this point, it helps to look at a typical 10,000 week (192 year)
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sample path for an individual’s assets (Figure 6). Asset holdings are extremely persistent.

There are long periods during which the individual maintains low asset levels and takes bad

jobs, and other periods when she is luckier and so is able to save more and work in good

jobs. In this particular example, the individual spends the middle 2000 weeks (48 years)

primarily in bad jobs. But in the last 4000 weeks, she never takes a bad job.

The last four rows of Table 2 summarize productivity and welfare in this economy. We

give four measures: the average wage; total output (hence consumption); total leisure; and

the welfare of an average worker at any point in time. Welfare is measured as the level of

consumption that must be given to a worker to make her indifferent between consuming this

without having to work at all, and participating in the labor market as in the model.

4.4 Changes in Unemployment Insurance Policy

The remaining columns of Table 2 give the results from three policy changes. These are

useful both because they enable us to check whether our model generates plausible increases

in unemployment duration and wages in response to more generous UI policy, and because

they will show whether moderate levels of UI can raise productivity, output, and welfare.

In Column II, we raise the level of unemployment benefits by ten percent. This raises

the mean unemployment duration by exactly one week, which agrees precisely with Meyer’s

(1989) estimated response, and is somewhat larger than Atkinson and Micklewright’s (1991)

conclusion from their literature survey, that a ten percentage point increase in the replace-

ment rate will raise unemployment duration by about six percent. It also raises the average

wage rate by 1.2%, a smaller response than Ehrenberg and Oaxaca’s (1976) estimate of a

seven percent increase in wages in response to a 25 percent increase in unemployment ben-

efits. In Column III, we reduce the benefit exhaustion rate φ by ten percent, resulting in a

2.8 week increase in unemployment benefits. This leads to a half week increase in unemploy-

ment duration, which is consistent with Katz and Meyer’s (1990) estimate that a one week

increase in the duration of benefits will raise unemployment duration by 0.16 to 0.20 weeks.

Overall, our model performs quite well in these “tests of over-identifying restrictions”, which

gives us some confidence in evaluating its implications regarding the impact of UI policy on

output and welfare.

In both cases, the primary reason for the increase in the unemployment rate and unem-

ployment duration is the change in the types of jobs that workers seek. In fact, there is very

little change in search effort. Therefore, our analysis suggests that a large part of what is

measured as moral hazard, may be driven by the willingness of better-insured workers to seek

higher wage jobs. This is reflected in the last four rows of the table, which show the increase

in wages and consumption resulting from the increase in the share of good jobs. Leisure,

on the other hand, is virtually unchanged, and as a result, per capita output rises sharply
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in response to either policy experiment. Utility similarly increases, as workers benefit both

from the reduction in risk and from the increase in productivity.

We point out two other results from these experiments. First, the change in the UI

scheme has very little effect on mean asset holdings, justifying our partial equilibrium anal-

ysis. In fact, more generous UI actually induces more savings, as more workers prepare to

undertake the risky search for good jobs. Second, there is one dimension in which our model

does not perform particularly well: Gruber (1997) estimates that an increase in the replace-

ment rate results in a smaller decline in consumption following job loss. In our model, the

consumption decline (surprisingly) increases. Again, this occurs because workers prepare for

longer unemployment spells.

Finally, the fourth column of Table 2 shows the results of eliminating all UI in our

benchmark economy. These results should be interpreted cautiously, since they are based

on estimates that are well ‘out-of-sample’. Nevertheless, the qualitative behavior of such an

economy is instructive. No worker looks for a good job, resulting in very low unemployment

and wage dispersion. However, the resulting productivity loss implies a substantial output

and welfare reduction.

4.5 Discussion

How large are the productivity and welfare gains from UI in this economy? Our results

indicate that an increase in unemployment benefits that raises UI receipts and expenditures

by 17.6% will lead to a 0.7% increase in output and 0.6% increase in welfare. An increase in

benefit duration that raises receipts and expenditures by 5.6% will lead to a 0.5% increase in

output and 0.4% increase in welfare. According to this metric, the gains are plausibly small.

On another metric, however, the gains appear large. Increasing benefit generosity raises

total expenditures by 0.0035 per worker, but leads to twice as large an increase in output.

Increasing benefit duration raises total benefit expenditures by 0.0011, and leads to about

four times as large an increase in output. This suggests substantial returns to raising the

size of the UI system.

These findings should be interpreted with caution, however. Our results are “local”, in

the sense that we use U.S. observations to pin down parameters, and we have the most

confidence in our results for small deviations from the U.S. benchmark.16 At least two sets

of assumptions are suspect when one considers large deviations from the benchmark. First,

the output of good and bad jobs may be imperfect substitutes, so a large increase in the

number of good jobs may reduce productivity and wage differentials across sectors. Second,

our assumption of two job types imposes a linearity on our model economy. Although this

16This is why we do not investigate the implications of increasing UI generosity from the U.S. to European
levels.
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is a valid local approximation when we conduct small policy changes, it is problematic when

there are large changes in UI. For example, an earlier version of the paper showed that with

very generous UI, workers may become “overinsured” and seek out excessively risky jobs.

There are two other important caveats to these results. First, there are distortions

associated with the administration of UI, like the subsidy of temporary layoffs and volatile

employment. This alters the pattern of production towards industries like construction, and

is only partially mitigated by the experience rating of insurance premiums.17

Finally, the results in Table 2 compare two steady states, and ignore the costs of tran-

sition. In particular, in moving to a system with more generous UI, many workers in bad

jobs must locate good ones, which is a time-consuming process. To obtain a bound on the

adjustment costs, we set the initial distribution of workers at its ergodic distribution across

employment and asset states in the benchmark economy. We then increase the generosity or

duration of benefits and the tax rate to the values indicated in the second and third columns

of Table 2. Utility now increases from 0.651 in the benchmark economy to 0.652 with either

high or long UI instead of 0.654 or 0.655 as in the calculations that ignored the transition

costs. Moreover, the numbers reported here are a lower bound on the welfare gains, because

under this scheme, low unemployment rates in the early years ensure that the government

runs a primary budget surplus, which is never redistributed to the population.

5 Robustness

We consider four robustness checks on our model. First, we raise the relative value of leisure

by a factor of six, to η = 1. This increases the importance of traditional moral hazard, as

insured workers choose to cut back more on their job search effort. Then we cut the wage

differential between good and bad jobs in half, to wg = 1.15, reducing the productivity gains

from workers looking for good jobs. Third, we lower the coefficient of relative risk aversion

to θ = 1, which makes utility linear in log consumption and log leisure. Finally, we extend

the model to allow workers employed in bad jobs to look for good jobs. In each case, the

model does not perform as well as the benchmark parameterization along some dimensions.

Still, the robustness checks support our main conclusion, that moderate levels of UI, similar

to those in the U.S., are welfare enhancing.

17Increasing the experience rating of the UI system is not necessarily an improvement either. A perfectly
experience rated UI system effectively taxes firing, similar to the practice in Europe, and as a result, distorts
job flows and matching.
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5.1 The Value of Leisure

To investigate the implications of more severe moral hazard problems, we raise the value

of leisure substantially and set it equal to η = 1. To keep hours, hence the replacement

rate, at the same level as our benchmark, we also increase the available time allotment to

h̄ = 1.7, but do not change the other parameters. Table 3 summarizes the results in this

new economy.

The most significant change in results from the benchmark parameterization is that the

search effort of insured workers declines sharply compared to their uninsured peers. While

previously insured workers searched about six percent less than uninsured workers, they now

search 24% less, and consume substantially more leisure.

This traditional moral hazard problem has both positive and normative implications. On

the positive side, unemployment duration now responds too much to changes in UI policy.

This is primarily due to the responsiveness of search effort to unemployment benefits. In fact,

the share of good jobs is relatively constant. Additionally, consumption declines by about

fifty percent more than in the benchmark model following the loss of a job. This is due to the

substitutability between consumption and leisure, together with the moral hazard-induced

increase in leisure. In our view, the magnitudes of the decline in consumption and increase

in unemployment are implausible. These were the main motivations for choosing a smaller

value of leisure as the benchmark.

The increase in moral hazard implies that, while the average product of a labor hour

still increases with the generosity of the UI policy, output actually declines slightly in the

neighborhood of the current U.S. system. Welfare, on the other hand, is locally constant,

so that even with this extreme degree of moral hazard, the current system does not reduce

economic welfare. Additionally, both output and welfare are much higher than they would

be in the absence of any insurance.18

5.2 Wage Dispersion

Reducing the wage gap between good and bad jobs scarcely changes our results. We set

wg = 1.15, implying only a 15 percent gap between good and bad jobs. We also reduce

the difference between the job finding rates to mb = 0.15 and mg = 0.06, which enables us

to maintain a mix of good and bad jobs similar to the baseline. Table 4 shows that the

results of this parameterization are very similar to the benchmark, except, of course, that

the standard deviations of wages and income decline.

18Hansen and Imrohoroglu (1992) compute very small benefits of UI when η = 2. However, because
unemployed workers do not search in their model, they do not obtain our conclusion that consumption is
too variable when the relative value of leisure is high. Our model indicates why such high values of η are
implausible.
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A small increase in unemployment benefits or benefit duration still leads to an increase

in output and welfare, despite the lower benefits of obtaining a good job. However, one must

interpret this result cautiously, as unemployment duration is not as responsive to policy in

this case as in the data. Correcting this by increasing the value of leisure η would reduce

the benefits of UI along the lines of the previous robust check.

5.3 Risk Aversion

Our third robustness check is to reduce the coefficient of relative risk aversion all the way to

θ = 1. This has two effects. First, consumption and leisure are no longer substitutes. And

second, workers are far more willing to endure risk, which reduces savings considerably and

increases workers’ willingness to seek riskier opportunities. In fact, with this sharp decline

in risk aversion, it is difficult to get workers to apply for bad jobs. We therefore must also

reduce the productivity differential to wg = 1.15 and the gap in job finding rates to mb = 0.2

and mg = 0.04. The results are shown in Table 5.

With this change in parameterization, workers have much less desire to smooth consump-

tion, which shows up in the low asset levels and large decline in consumption following job

loss. Additionally, whether workers search for good or bad jobs is extremely sensitive to

small changes in UI policy. The usual experiment of a ten percent increase in unemployment

benefits causes a three week increase in unemployment duration, which seems implausible.

Similarly, a 2.8 week increase in benefit duration causes a one week increase in unemployment

duration, far more than the conventional estimates. Surprisingly, despite this large increase

in unemployment, both output and welfare are slightly higher with the more generous UI

systems. Therefore, our main conclusion, that moderate UI increases output and welfare, is

not dependent upon the high degree of risk aversion, although many of the other results are

less plausible when workers have a degree of relative risk aversion much less than 4.

5.4 On-the-Job Search

Perhaps most surprisingly, including on-the-job search does not affect our main results either.

We incorporate this feature in a natural way by allowing workers in bad jobs to search for

good ones without first quitting.19 These workers spend hw hours working, yielding after-tax

income (1− τ)hwwb; hs hours searching for a good job, yielding transition probability mghs;

and they enjoy h̄ − hw − hs hours of leisure. We keep all parameters as in the benchmark

model. The results are presented in Table 6.

19There is no reason in this model for workers in bad jobs to look for bad jobs, or workers in good jobs to
search at all. Undoubtedly, in reality ‘sideways’ mobility represents an important component of job-to-job
flows.
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On-the-job search has very little effect on the benchmark equilibrium. Poor workers never

search while employed. Instead, they supply a lot of labor, and gradually increase their asset

holdings. When assets exceed a threshold value, they switch their activity from all-work to

all-search.20 Assets immediately decline, so if their search was unsuccessful, they resume

working in the bad job the following period. Workers in bad jobs spend about 2% of their

time endowment, roughly 1 hour per week, searching. Effectively, on-the-job search allows

workers to quit bad jobs and search, with a guarantee of being able to return to their old

job should their search fail. Because bad jobs are easy to get, this option is not worth very

much, so on-the-job search has little effect on the equilibrium of the model.

On-the-job search has a similarly small effect on the “High UI” and “Long UI” parame-

terizations, and does not affect our main results. However, it has a fairly large effect on the

parameterization without any UI. The wealthiest workers in bad jobs look for good ones.

When they find them, they save a lot, enough to be willing to look for a good job when they

lose their job. As a result, over a third of jobs are good in the resulting equilibrium, and the

cost of not having any UI is substantially smaller than in a world without on-the-job search.

The behavior of the economy without UI seems more plausible here than in the benchmark

model.

6 Concluding Comments

Conventional wisdom views unemployment insurance as a serious distortion that we have

to live with in order to smooth income risk and consumption variability. In this paper, we

have argued that moderate unemployment insurance may actually improve the allocation of

resources. Unemployment insurance enables workers to pursue riskier options, including jobs

that are harder to get, but possibly also more productive. As a result, moderate UI may

raise output by improving the composition of jobs. In practice, however, this effect of UI

may be outweighed by the traditional moral hazard cost: insured workers search less hard

for jobs, and therefore spend more time unemployed. Moreover, one might conjecture that

the importance of uninsured risks is limited in a dynamic economy, because workers can self-

insure by building up buffer stocks of assets. To investigate the quantitative importance of

these opposing forces, we constructed a dynamic model in which workers make search effort,

savings, and job application decisions. Although the decisions in question are complex, our

model is sparse, enabling us to calibrate the few parameters to U.S. data, in particular to

the labor market for high school graduates. The model performs well not only along the

20This switching behavior may seem extreme, but would be more reasonable with a shorter period length.
For example, a worker takes an afternoon off to look for a better job. Another way to obtain more reasonable
conclusions, would be to introduce exogenous restrictions on minimum working hours, which would make
the model behave more like the benchmark.
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dimensions in which it is calibrated, but in a number of other dimensions as well, including

the standard deviation of annual income, the decline in consumption following job loss, and

the responsiveness of unemployment duration and wages to the magnitude and duration of

unemployment benefits.

Armed with the confidence that this model captures some of the tradeoffs faced by

workers in real labor markets, we investigated the implications of different UI policies on

unemployment, output, labor productivity, and welfare. We find that reducing UI from

its current U.S. level would reduce both risk sharing and total consumption. Conversely,

moderate increases in UI raise output and improve risk sharing.

As this is a calibration exercise, our results are necessarily sensitive to parameter choices.

To address this issue, we verified the robustness of our results to several key parameter

changes. A complementary strategy would be to look for direct evidence that more generous

unemployment insurance programs encourage the creation of more specialized and higher

productivity jobs. At a more general level, we believe that more work needs to be done to

understand the role and optimal design of UI programs. Labor market reform is a key issue

in Europe. Social insurance programs, especially UI programs, are likely to be modified

during the next decade. Similar reforms are underway in the U.S.. If we are correct that

social insurance programs have a beneficial effect not only on welfare but also on output

and productivity, the relevant reforms may have very different implications than currently

envisioned.

Finally, we have assumed that UI is provided by the government. Why unemployment

insurance is almost always publicly provided, in contrast to most other insurance contracts,

remains an important, unresolved question.21 The answer will likely be relevant to the

optimal design of unemployment insurance programs.

21For recent work on this topic, see Chiu and Karni (1998).

21



References

Acemoglu, Daron (1998): “Good Jobs versus Bad Jobs,” M.I.T. Working Paper.

Acemoglu, Daron, and Robert Shimer (1999a): “Efficient Unemployment Insurance,”

Journal of Political Economy, 107, 893–928.

(1999b): “Wage and Technology Dispersion,” Mimeo.

Aiyagari, Rao (1994): “Uninsured Idiosyncratic Risk And Aggregate Saving,” Quarterly

Journal of Economics, 109, 311–331.

Anderson, Patricia, and Bruce Meyer (1994): “The Extent and Consequences of Job

Turnover,” Brookings Papers on Economic Activity, Microeconomics, 137–236.

Atkeson, Andrew, and Robert Lucas (1995): “Efficiency and Equality in a Simple

Model of Efficiency Unemployment Insurance,” Journal of Economic Theory, 66, 64–88.

Atkinson, Anthony, and John Micklewright (1991): “Unemployment and Compen-

sation and Labor Market Transitions: A Critical Review,” Journal of Economic Literature,

58, 277–297.

Burdett, Kenneth, Shouyong Shi, and Randall Wright (1997): “Pricing with

Frictions,” Mimeo.

Carroll, Christopher, and Andrew Samwick (1997): “The Nature of Precautionary

Wealth,” Journal of Monetary Economics, 40, 41–72.

Chiu, W. Henry, and Edi Karni (1998): “Endogenous Adverse Selection and Unem-

ployment Insurance,” Journal of Political Economy, 106, 806–827.

Costain, James (1996): “Unemployment Insurance in a General Equilibrium Model of Job

Search and Precautionary Savings,” Mimeo.

Deaton, Angus (1991): “Saving and Liquidity Constraints,” Econometrica, 59, 1221–48.

Diamond, Peter (1981): “Mobility Costs, Frictional Unemployment and Efficiency,” Jour-

nal of Political Economy, 89, 798–812.

Ehrenberg, Ronald, and Ronald Oaxaca (1976): “Unemployment Insurance, Du-

ration of Unemployment, and Subsequent Wage Gain,” American Economic Review, 66,

754–766.

22



Gibbons, Robert, and Lawrence Katz (1992): “Does Unmeasured Ability Explain

Inter-industry Wage Differentials,” Review of Economic Studies, 59, 515–535.

Gomes, Joao, Jeremy Greenwood, and Sergio Rebelo (1997): “Equilibrium Un-

employment,” Mimeo.

Gourinchas, Pierre Olivier, and Jonathan Parker (1997): “Consumption over the

Lifecycle,” Mimeo.

Gruber, Jonathan (1997): “The Consumption Smoothing Benefits of Unemployment

Insurance,” American Economic Review, 87, 192–205.

(1998): “Unemployment Insurance, Consumption Smoothing and Private Insur-

ance: Evidence from the PSID and CEX,” Research in Employment Policy, 1, 3–32.

Hansen, Gary (1985): “Indivisible Labor and the Business Cycle,” Journal of Monetary

Economics, 16, 309–327.

Hansen, Gary, and Ayse Imrohoroglu (1992): “The Role of Unemployment Insur-

ance in an Economy with Liquidity Constraints and Moral Hazard,” Journal of Political

Economy, 100, 118–142.

Hopenhayn, Hugo, and Juan Pablo Nicolini (1997): “Optimal Unemployment Insur-

ance,” Journal of Political Economy, 105, 412–438.

Huggett, Mark (1993): “The Risk-free Rate in Heterogeneous Agent Incomplete Insur-

ance Economies,” Journal Economic Dynamics and Control, 17, 953–969.

IMF (1995): “World Economic Outlook,” Washington, D.C., May.

Katz, Lawrence, and Bruce Meyer (1990): “The Impact of the Potential Duration of

Unemployment Benefits on the Duration of Unemployment,” Journal of Public Economics,

41, 45–72.

Krueger, Alan, and Lawrence Summers (1988): “Efficiency Wages and the Inter-

Industry Wage Structure,” Econometrica, 56, 259–293.

Krusell, Per, and Anthony Smith (1998): “Income and Weath Heterogeneity in the

Macroeconomy,” Journal of Political Economy, 106, 867–897.

Lucas, Robert, and Edward Prescott (1974): “Equilibrium Search and Unemploy-

ment,” Journal of Economic Theory, 7, 188–209.

23



Marimon, Ramon, and Fabrizio Zilibotti (1999): “Unemployment versus Mismatch

of Talent: Reconsidering Unemployment Benefits,” Economic Journal, 109, 266–291.

Meyer, Bruce (1989): “A Quasi-Experimental Approach to the Effects of Unemployment

Insurance,” NBER Working Paper 3159.

Montgomery, James (1991): “Equilibrium Wage Dispersion and Interindustry Wage Dif-

ferentials,” Quarterly Journal of Economics, 106, 163–179.

OECD (1997): “OECD Employment Outlook,” Paris, France, December.

Peters, Michael (1991): “Ex Ante Price Offers in Matching Games: Non-Steady States,”

Econometrica, 59, 1425–1454.

Poterba, James, and Lawrence Summers (1986): “Reporting Errors and Labor Market

Dynamics,” Econometrica, 54, 1319–38.

Shavell, Steven, and Laurence Weiss (1979): “The Optimal Payment of Unemploy-

ment Benefits Over Time,” Journal of Political Economy, 87, 1347–62.

24



Variable Parameterization
Gross interest rate R = 1.0006
Technology Parameters

Gross growth rate Γ = 1.0003
Bad job wage wb = 1
Bad job layoff rate δb = 0.005
Bad job matching rate mb = 0.5
Good job wage wg = 1.3
Good job layoff rate δg = 0.005
Good job matching rate mg = 0.05

Preference Parameters
Discount factor β = 0.998
Relative risk aversion θ = 4
Maximum hours h̄ = 1
Relative value of leisure η = 0.167

UI policy
Unemployment benefits b = 0.4
Benefit exhaustion rate φ = 0.04

Table 1: Baseline parameterization.
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Column I Column II Column III Column IV
Variable Benchmark High UI Long UI No UI
Unemployment Benefit b 0.4 0.44 0.4 0
Benefit Duration 1/φ 25 25 27.8 —
Tax Rate τ 0.022 0.025 0.023 0
Mean Assets 16.5 16.8 17.0 7.1
Fraction of Good Jobs 51.5% 56.1% 54.2% 0%
Unemployment Rate 6.3% 6.7% 6.5% 1.1%
Unemployment Duration 13.5 14.5 14.0 2.2
Std. Dev. of Log Weekly Income 0.133 0.132 0.132 0.002
Work Hours in Good Jobs 0.862 0.861 0.862 —
Work Hours in Bad Jobs 0.859 0.859 0.859 0.858
Search Hours by Insured 0.816 0.809 0.814 —
Search Hours by Uninsured 0.866 0.866 0.866 0.895
Consump. Drop Following Job Loss 15.2% 15.4% 15.4% 10.2%
Std. Dev. of Log Annual Income 0.169 0.168 0.171 0.020
Average Wage 1.155 1.169 1.163 1.000
Output 0.931 0.938 0.935 0.849
Leisure 0.142 0.142 0.142 0.142
Welfare: Consumption Metric 0.651 0.655 0.654 0.611

Table 2: Results in the benchmark parameterization, and for three alternative UI schemes.
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Column I Column II Column III Column IV
Variable Benchmark High UI Long UI No UI
Unemployment Benefit b 0.4 0.44 0.4 0
Benefit Duration 1/φ 25 25 27.8 —
Tax Rate τ 0.025 0.031 0.027 0
Mean Assets 16.2 15.5 16.1 7.1
Fraction of Good Jobs 53.0% 55.4% 53.8% 0%
Unemployment Rate 7.3% 8.0% 7.7% 1.0%
Unemployment Duration 15.8 17.5 16.6 2.0
Std. Dev. of Log Weekly Income 0.138 0.138 0.138 0.008
Work Hours in Good Jobs 0.866 0.865 0.866 —
Work Hours in Bad Jobs 0.855 0.854 0.855 0.853
Search Hours by Insured 0.672 0.624 0.663 —
Search Hours by Uninsured 0.886 0.893 0.888 0.971
Consump. Drop Following Job Loss 22.4% 24.2% 24.0% 4.2%
Std. Dev. of Log Annual Income 0.181 0.183 0.183 0.014
Average Wage 1.160 1.168 1.162 1
Output 0.926 0.923 0.924 0.844
Leisure 0.150 0.155 0.151 0.146
Welfare: Consumption Metric 0.446 0.446 0.446 0.419

Table 3: Results with a high value of leisure, η = 1.
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Column I Column II Column III Column IV
Variable Benchmark High UI Long UI No UI
Unemployment Benefit b 0.4 0.44 0.4 0
Benefit Duration 1/φ 25 25 27.8 —
Tax Rate τ 0.023 0.026 0.024 0
Mean Assets 27.1 26.9 27.1 27.1
Fraction of Good Jobs 46.5% 49.2% 48.8% 0%
Unemployment Rate 6.3% 6.5% 6.4% 3.7%
Unemployment Duration 13.5 14.0 13.7 7.6
Std. Dev. of Log Weekly Income 0.070 0.070 0.070 0.005
Work Hours in Good Jobs 0.860 0.860 0.860 —
Work Hours in Bad Jobs 0.859 0.859 0.859 0.860
Search Hours by Insured 0.822 0.816 0.820 —
Search Hours by Uninsured 0.875 0.878 0.875 0.873
Consump. Drop Following Job Loss 15.0% 15.3% 15.1% 12.2%
Std. Dev. of Log Annual Income 0.136 0.136 0.136 0.133
Average Wage 1.070 1.074 1.073 1
Output 0.862 0.863 0.863 0.828
Leisure 0.142 0.143 0.142 0.140
Welfare: Consumption Metric 0.608 0.609 0.610 0.588

Table 4: Results with low wage dispersion, wg = 1.15.
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Column I Column II Column III Column IV
Variable Benchmark High UI Long UI No UI
Unemployment Benefit b 0.4 0.44 0.4 0
Benefit Duration 1/φ 25 25 27.8 —
Tax Rate τ 0.025 0.033 0.028 0
Mean Assets 5.8 6.0 5.9 5.8
Fraction of Good Jobs 33.8% 46.7% 38.3% 0%
Unemployment Rate 6.4% 7.7% 6.9% 2.6%
Unemployment Duration 13.7 16.8 14.7 5.4
Std. Dev. of Log Weekly Income 0.066 0.070 0.068 0.004
Work Hours in Good Jobs 0.859 0.859 0.859 —
Work Hours in Bad Jobs 0.859 0.859 0.859 0.859
Search Hours by Insured 0.828 0.821 0.827 —
Search Hours by Uninsured 0.921 0.921 0.922 0.910
Consump. Drop Following Job Loss 27.7% 27.9% 27.9% 28.6%
Std. Dev. of Log Annual Income 0.114 0.134 0.121 0.068
Average Wage 1.051 1.070 1.057 1
Output 0.845 0.848 0.846 0.836
Leisure 0.142 0.143 0.142 0.140
Welfare: Consumption Metric 0.603 0.604 0.604 0.598

Table 5: Results with low risk aversion, θ = 1.
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Column I Column II Column III Column IV
Variable Benchmark High UI Long UI No UI
Unemployment Benefit b 0.4 0.44 0.4 0
Benefit Duration 1/φ 25 25 27.8 —
Tax Rate τ 0.021 0.025 0.022 0
Mean Assets 17.8 17.5 18.0 15.0
Fraction of Good Jobs 61.1% 63.1% 62.9% 37.4%
Unemployment Rate 6.4% 6.7% 6.6% 3.2%
Unemployment Duration 13.7 14.5 14.2 6.6
Std. Dev. of Log Weekly Income 0.212 0.208 0.168 0.199
Work Hours in Good Jobs 0.862 0.861 0.862 0.863
Work Hours in Bad Jobs 0.839 0.840 0.839 0.835
Search Hours in Bad Jobs 0.020 0.021 0.022 0.027
Search Hours by Insured 0.818 0.810 0.816 —
Search Hours by Uninsured 0.865 0.865 0.865 0.864
Consump. Drop Following Job Loss 15.6% 15.9% 16.7% 13.0%
Std. Dev. of Log Annual Income 0.172 0.173 0.173 0.176
Average Wage 1.185 1.191 1.190 1.115
Output 0.946 0.948 0.949 0.912
Leisure 0.142 0.141 0.138 0.862
Welfare: Consumption Metric 0.659 0.660 0.660 0.637

Table 6: Results with on-the-job search.
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Figure 1: The thin curve is the worker’s indifference curve. The thick curve is the firm’s zero
profit constraint.
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Figure 2: An increase in unemployment income flattens workers’ indifference curves, from the
dashed line to the solid line, shifting the tangency point towards higher wages and specificity.
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Figure 3: Consumption as a function of normalized assets in the four employment states,
benchmark parameterization. Note that workers quit bad jobs when their assets exceed 19.
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Figure 4: Hours of search or labor supply as a function of normalized assets in the four
employment states, benchmark parameterization. Note that workers quit bad jobs when
their assets exceed 19.
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Figure 5: Ergodic distribution of asset holdings, benchmark parameterization.
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Figure 6: Ergodic distribution of asset holdings, benchmark parameterization.
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