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Table 2.  Optimal UI Programs for Square Root Utility
Potential Duration Replacement Rate

Reference Case*
s = .010, F = 96.25

26 weeks 61%

Few Firms
s = .010, F = 95

24 weeks 61%

Many Firms
s = .010, F = 97.5

28 weeks 61%

Low Turnover
s = .007, F = 96.25

20 weeks 66%

High Turnover
s = .013, F = 96.25

32 weeks 56%

*In each case F (total demand for labor) is endogenous with
parameters R (firm revenue) and K (the cost of maintaining a
vacancy) chosen so that F matches the values listed.  s denotes the
bi-weekly separation rate.

a UI program would raise welfare above the level achieved with the current U.S. program by 5.5

percent of welfare—a startlingly high measure for a potential welfare gain.  

Case 3:  U(C) = %C.  This utility function has a constant Arrow-Pratt measure of relative risk

aversion equal to 1/2, so that it falls mid-way between our other two utility functions.  With this

utility function we find that the current UI program in the US is just about right—the optimal

program involves offering a replacement rate of 61 percent for 26 weeks in our reference case with

programs of similar duration and replacement rates in all other cases (see Table 2).  We also find that

this optimal program increases welfare above the levels that would be achieved without a UI program

by about 2 percent.

The differences in our three sets

of results indicate that the assumptions

made concerning risk aversion are

crucial.  Thus, it is important to

determine which utility function best

represents workers’ degree of risk

aversion.  To answer this question,

there are two contradictory strands of

literature that we may consult.  First,

there is the empirical literature on consumption behavior that attempts to estimate directly agents’

degree of risk aversion (see, for example, Zeldes 1989).  This work suggests that the best point

estimate of the Arrow-Pratt measure of relative risk aversion is 2.  The other literature, which is

theoretical, attempts to infer risk aversion from observed behavior.  For example, we can observe
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how agents adjust their investment portfolios as their wealth changes and we can build models of

investment under uncertainty to explain such behavior.  Most work in this area finds that the theories

of choice under uncertainty are consistent with observed behavior only if the Arrow-Pratt measure

of relative risk aversion is less than one (see, for example, Hadar and Seo 1993).

The fact that these two literatures contradict one another is troubling and leaves us (and

economists generally) in an uncomfortable position.  Our work indicates that if the Arrow-Pratt

measure of relative risk aversion is close to (or above) one, then the current UI program in the US

in not nearly generous enough.  However, if the Arrow-Pratt measure of relative risk aversion is close

to one-half, then the current system is about right.  If one finds the empirical literature on

consumption convincing (as we tend to), then the former outcome is more likely than the latter.

Thus, we conclude that in the most general model with the most reasonable assumption concerning

risk aversion, the optimal UI program offers benefits that are close to the levels currently offered by

most states in the U.S. but offers those benefits for a much longer period of time—between 1.5 and

2 years.  In other words, the current U.S. program does not offer enough unemployment insurance.

D.  Discussion

The finding that the optimal UI program is characterized by fairly a low replacement rate and

a long potential duration of benefits conflicts with most of the previous literature.  However, we

argue below that our results should have been expected, since they are consistent with the large

abstract literature on optimal insurance contracts in the presence of moral hazard.  We now offer a

brief review of this literature since doing so allows us to view UI in a way that makes clear the

economic sense behind our results.  



     18The parallel between garden variety insurance, such as fire insurance or automobile insurance, and UI is
incomplete because moral hazard arises in a different way in each.  With fire insurance, moral hazard occurs through
lack of care in preventing a single event that results in a single insurance payment.  With UI, it could be argued that
moral hazard occurs mainly after a precipitating event—involuntary job loss—through lack of effort to gain
reemployment.  The lack of effort to gain reemployment results in a stream of insurance payments.
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Three issues have been addressed in the abstract literature on optimal insurance contracts that

have implications for the design of an optimal UI program.  The first issue concerns the design of an

optimal insurance contract when the insured agent’s behavior can effect the probability of a loss

occurring (i.e., moral hazard is present).  To investigate this issue, it is assumed that the agent’s

behavior cannot be observed by the insurance provider so that the contract must be structured in a

manner that makes putting forth effort optimal for the agent.  The problem then is how to provide

adequate insurance without reducing the agent’s incentive to avoid the loss.  Shavell (1979) is a well

known article in this area.18

The second issue concerns the optimal way to share risk between a risk neutral insurance

provider and a risk averse agent when the total level of insurance coverage is fixed (i.e., in terms of

expected indemnification).  Raviv (1979) provides the classic treatment of this issue (see also Arrow

1974).

The final issue concerns the design of insurance contracts in the presence of adverse

selection—the situation in which agents differ in a way that affects the probability that they will suffer

a loss but that is unobservable to the insurers.  The main problem in this case is to devise insurance

contracts that will lead agents to self-select into groups and therefore reveal their personal

characteristics.  The classic article on this topic is Rothschild and Stiglitz (1976). 

The remarkable thing about these strands of literature is that, although they ask different

questions, in at least the simplest models they all deduce the same answer—optimal insurance

contracts take the form of a “deductible policy” in which coverage is not provided for losses below



     19In the case of adverse selection it is necessary to offer a menu of deductible policies so that agents with different
characteristics choose different policies.  However, each of the offered policies includes a non-zero deductible.
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a certain level.19  The reasoning is as follows.  When agents face uncertainty in income they would

like to smooth income as much as possible by purchasing insurance.  In the absence of moral hazard,

the optimal insurance contract in a competitive insurance market provides full coverage so that

income is the same in all circumstances.  However, when moral hazard is present, the market breaks

down when full insurance is provided since; in that case, no agent would have any incentive to take

care to avoid large losses.  With no one taking care, large losses would occur and insurance providers

would go broke compensating the insured.  Thus, given that full insurance will not be provided, what

type of insurance is best?  To answer this, note that agents are most concerned about avoiding

catastrophes—that is, extremely large losses.  It follows that the outcomes that they are most

concerned about insuring against are the most adverse outcomes, and any optimal insurance contract

will have to provide coverage in such cases.  The insurance contract must also provide incentives to

avoid losses, and this is provided by not covering small losses—there is a deductible that the insured

agent must cover any time a loss occurs.  In summary, a deductible contract forces agents to cover

all small losses and provides coverage against large losses.  It is optimal since it provides coverage

in the cases that agents are most concerned about and includes incentives for agents to put forth effort

to avoid losses.

What are the implications of this literature for UI?  For unemployed workers, large losses

occur when they suffer long spells of unemployment.  Thus, an optimal UI program should provide

compensation to those who have a particularly difficult time finding reemployment.  This is why we

find that a long potential duration of benefits is optimal.  As for the deductible, it has been ruled out

in our model by requiring the replacement rate to remain constant over the spell of unemployment



     20This requirement also rules out a deductible in the form of a waiting period, which is a common feature of UI in
the United States.

     21Previous results have hinted that such a program might be more efficient than current UI programs.  For example,
O’Leary (1994) used a consumer theoretic approach to examine UI benefit adequacy and found that the current U.S.
system over-compensates short spells of unemployment and under-compensates long spells.  This conclusion is
consistent with the type of policy shift suggested above.  In addition, using a very different framework, Wang and
Williamson (1996) have recently argued for a UI program that offers benefits for over 5 quarters!  The government
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until benefits are exhausted.20  Therefore, the only way to force agents to search for employment is

to keep the replacement rate relatively low.  This explains why our model yields optimal replacement

rates at or below the current rates offered in the U.S.

The results from the optimal insurance literature also imply that the current UI program in the

U.S. is reverse of what it should be.  By offering benefits to most workers for 26 of the first 27 weeks

of unemployment, the UI system covers the majority of short spells of unemployment—that is, the

small losses.  By cutting off benefits after 26 weeks of payments, the government provides inadequate

coverage in catastrophic cases—ones in which agents suffer large losses due to long spells of

unemployment.

The type of program that we are suggesting—one with low benefits offered for a long period

of time—has the additional benefit that it would reduce the subsidization of temporary layoffs by

firms.  It is well-known that since the payroll tax that funds UI is incompletely experience rated in the

U.S. (and not experience rated at all in other countries), firms have an incentive to exploit the system

by temporarily laying off workers and then recalling them when their benefits expire.  Existing

estimates suggest that 25 to 50 percent of all layoffs in the U.S. can be explained by incomplete

experience rating of the payroll tax (Card and Levine 1994; Topel 1994).  If laid-off workers received

lower benefits during the early weeks of unemployment, they would have an incentive to seek new

jobs rather than wait for recall.  And if workers are unwilling to wait for recall, then firms would be

less likely to lay them off. 21



is given much more power in their model—the benefit rate is allowed to vary over the spell of unemployment, the
government is allowed to control consumption, and the government can offer reemployment bonuses to workers.
Nevertheless, they find that it is optimal to offer positive benefits for over one year.
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5.  EXTENSIONS

Up to this point, we have assumed that workers are not allowed to self-insure by saving while

employed and that all workers are identical.  In this section, we offer extended versions of our model

to see how the results would be altered by relaxing these assumptions.

A.  Savings

Allowing workers to save while employed should reduce the generosity of the optimal UI

program since workers will be able to supplement UI benefits by dissaving during the early stages of

a jobless spell.  For workers who suffer long spells of unemployment, however, savings will

eventually be depleted, leaving them with only their UI benefits to finance consumption.

Extending our model to allow for savings is non-trivial.  To do so in a rigorous way would

require us to model the consumption/savings decision faced by each worker in each stage of

employment and unemployment.  Optimal consumption would depend not just on a worker’s current

job market status, but on his complete labor market history.  This would require us to keep track of

each worker’s employment history and the economy-wide distribution of assets.  Such an extension

is clearly beyond the scope of this paper.

Instead, we make use of the recent empirical findings of Gruber (1997) who used data on food

consumption from the Panel Study of Income Dynamics to analyze the consumption-smoothing

benefits of UI.  Gruber’s sample consisted of individuals who were employed at the time of an annual

interview in year t-1 and then unemployed at the time of the interview in year t.  He compared the
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yearly consumption levels by these individuals and concluded that with a UI replacement rate of 50

percent, consumption in year t would be 94 percent of consumption in year t-1.  In addition, he

estimated that a replacement rate of roughly 80 percent would fully smooth consumption across the

unemployment spell.  Gruber’s conclusion is that UI does allow workers to smooth consumption.

His findings also indicate that personal savings alone are not sufficient to smooth consumption.

Our goal in this section is to make use of Gruber’s findings to get some idea of how our

results would be altered if agents saved while employed.  To do so, we make a few simplifying

assumptions.  First, we assume that a worker who was employed at time t-1 was employed for the

full year, whereas a worker who was unemployed at time t suffered one spell of unemployment during

the year and that the spell was of average duration (one quarter).  Second, we assume that while

employed, all agents save a constant fraction of their income (denoted by F) and that these savings

are then used to finance consumption by unemployed workers not receiving UI (UI-exhaustees and

UI-ineligibles) and to supplement benefits for those who are collecting UI.  Moreover, we assume

that the amount of savings transferred to those receiving benefits is independent of the number of

weeks the worker has been unemployed and that the amount transferred to UI-exhuastees and UI-

ineligibles is the same.  To make this precise, let Cw denote consumption by an employed worker, let

Cu represent consumption by an unemployed worker who is collecting UI-benefits, and let Cx denote

consumption by UI-exhaustees and UI-ineligibles.  Then we have Cw = [w(1 - J) + 2w](1 - F).

Furthermore, for Cw and Cu to be consistent with Gruber’s findings, it must be the case that when the

replacement rate is 50 percent (as in Gruber’s sample), then 

.25Cu + .75Cw = .94Cw.
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(since a worker who is unemployed at time t is assumed to have been unemployed for one-quarter

and employed for three quarters).  This implies that if the replacement rate is 50 percent then Cu =

.76Cw—that is, while unemployed a worker collecting UI benefits consumes 76 percent as much as

an employed worker.  Most of this consumption is covered by UI benefits while the remainder is paid

for by savings.  

To derive the optimal UI program, we need to know how consumption varies with the

replacement rate.  We can derive such a formula by making use of Gruber’s estimate that a

replacement rate of roughly 80 percent would allow unemployed workers to fully smooth

consumption across the jobless spell.  This implies that Cu = Cw when the replacement rate is .80.

Combining these two results gives us the following relationship between Cu, Cw, and RR:

(26) Cu = (.36 + .8RR)Cw.

For UI-ineligibles and UI-exhuastees, we use one more estimate from Gruber.  He estimates

that with a replacement rate of zero, consumption in year t would be approximately 78 percent of

what it had been in year t-1.  For UI-ineligibles who are unemployed at time t, Cx and Cw should

therefore satisfy .25Cx + .75Cw = .78Cw.  It follows that Cx = .12Cw—that is, while unemployed,

consumption by UI-ineligibles and UI-exhaustees falls to 12 percent of consumption while employed.

This consumption is fully financed by savings.

To complete the extended model we need to make sure that all savings are accounted for.

Since there are J employed workers who each save [w(1 - J) + 2w]F, total savings are J[w(1 - J) +

2w]F.  These savings are used to finance consumption by the unemployed.  UI-eligibles who have not
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exhausted their benefits receive Cu - x, while UI-ineligibles and UI-exhaustees receive Cx.  Thus, for

total savings to equal total payments we must have

(27) J[w(1 - J) + 2w]F = (U - Ux - Ui)(Cu -x) + (Ux + Ui)Cx.

With (26), (27), and the equation Cx = .12Cw added to our model we are now in a position

to see how savings affect our results.  To do so, we first recalibrate the model for the square root and

log utility functions to get estimates of the parameters that make the model’s predictions consistent

with the Illinois Reemployment Bonus Experiment.  We then solve for the optimal UI program in the

reference case for each of the two utility functions.  

As expected, in each case the optimal UI program is less generous than it would be in the

absence of savings.  Self-insurance lowers the optimal replacement rate by a significant amount and

reduces the optimal potential duration of benefits as well.  When the degree of relative risk aversion

is one-half (the square root utility function), the optimal UI program is characterized by a replacement

rate of 28 percent offered for 24 weeks.  If we compare this with the optimal program without

savings (RR = 61%, T = 26), we see that the main impact of self-insurance is to reduce the optimal

replacement rate.  When the degree of relative risk aversion is equal to one (the log utility function),

the optimal UI program in the reference case is characterized by a replacement rate of 46 percent and

a potential duration of benefits of 44 weeks.  Thus, with log utility the ability to self-insure causes

both the replacement rate and the potential duration of benefits fall significantly.  Nonetheless, in both

cases our main result with respect to potential duration remains—with a square root utility function

the current system (with potential benefit duration of 26 weeks) is about right while with the log

utility function the current system does not offer benefits for a long enough period of time.  Both
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models suggest that current benefit rates are too high, although the model that is closest in terms of

the empirical estimates of risk aversion (the log model) yields a replacement rate quite close to

current rates.

B.  Worker Heterogeneity

All of the previous work on UI, including our own, assumes that all agents are alike.  In

reality, however, workers are subject to a wide variety of labor market experiences.  Some workers

are never unemployed, others find jobs quickly, and some always face long spells of unemployment

upon losing a job.  In addition, some agents may attempt to take advantage of the UI system while

others would never even consider claiming benefits.  This implies that agents will have different

preferences concerning unemployment insurance based on their labor market histories and

expectations.  Moreover, the number of workers that attempt to exploit the system may depend upon

the generosity of the program.

In order to take worker heterogeneity into account, we extend our model to allow for three

different classes of workers.  The first class represents the bulk of the labor force and is described by

the model introduced above.  These workers face employment risk, losing their jobs with probability

s in each period, and actively search for a new job once unemployed.  

The second class consists of workers who are never unemployed.  We refer to this group as

“professionals” and use N to denote the proportion of the labor force that falls into this class.  We

also use Lp to denote the number of such workers and Vp to denote their expected lifetime utility.

Since these workers are never unemployed, they earn w in each period of life, and thus, Vp =
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u(w)(1+r)/r.  The total contribution of these workers to social welfare is therefore LpVp and adding

professionals to the model is accomplished by adding this term to W as defined in equation (4).

The last class of workers consists of agents who try to take advantage of the system.  We

refer to such workers as “opportunists.”  We assume that these agents work only to become eligible

for UI and that they live off of the dole as much as possible.  We use Lo to denote the number of

opportunists and use Vo to represent their expected lifetime utility.  Thus, their contribution to social

welfare (W) is LoV0.

Presumably, the number of opportunists in the labor force will be a function of the generosity

of the system—a more generous UI program should result in more opportunists.  To measure the

generosity of the system, we introduce the following variable G:

G = {u(x)/u(w)}{1 - (1/1+r)T}.

G measures the ratio of utility received from collecting UI benefits to utility from working for wage

w during one spell of unemployment that lasts T periods (the potential duration of benefits).  Note

that if x = 0 or T = 0, so that no UI is offered, G = 0.  On the other hand, as the replacement rate

approaches one and T approaches infinity, G approaches 1.  Increases in G  represent increases in the

generosity of the UI program.  We assume that ", the proportion of the labor force that are

opportunists, is positively related to G.  In particular, we assume that " = 0G.  

To complete the extended model, we must describe the determination of 0 and Vo.  Consider

Vo first.  We assume that, since these agents work as little as possible, they contribute less to social

welfare than the average unemployed agent (who, after all, is at least seeking a job).  Thus, since Vu

is the average expected lifetime utility for unemployed workers, we set Vo = SVu with S < 1.  We then
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Table 3.  Optimal UI Programs with Opportunists but No
                Professionals Using Square-root Utility 
                (replacement rate, potential duration in weeks)

S " = 0 .01 .02 .05

.9 (61%, 26) (59%, 24) (56%, 22) (48%, 16)

.8 (61%, 26) (60%, 22) (55%, 20) (42%, 14)

.7 (61%, 26) (58%, 22) (54%, 18) (36%, 12)
" is the proportion of the labor force comprised of opportunists.
S is the relative contribution of opportunists to social welfare.

vary S and see how this affects the optimal UI program.  Note that S measures the relative

contribution of opportunists to social welfare.

For 0 (the extent to which opportunists appear in response to increases in generosity), we

solve the model assuming that the current U.S. program is in effect (a 50 percent replacement rate

offered for 26 weeks) and then vary 0 so that " ranges from 0 to .05.  Thus, we consider values for

0 implying that between 0 percent and 5 percent of the labor force is currently exploiting the system.

Our results for the square-root utility function are summarized in Tables 3 and 4 and our

results for the log utility function are reported in Tables 5 and 6.  In these tables, we report the

optimal UI program for various values of ", S, and N with all other parameters set at the reference

case values.  In each cell, the optimal UI program is reported by first listing the optimal replacement

rate and then listing the optimal potential duration of benefits.  Tables 3 and 5 show how the optimal

UI program varies with " and S when there are no professionals in the model (i.e., N = 0).  For

example, if we are using the square-root utility function and " = 0, so that there are no opportunists

in the model, the optimal program offers a 61 percent replacement rate for 26 weeks.  As the number

of opportunists increases, the

generosity of the optimal program

declines regardless of the value of S.

This is hardly surprising—with more

opportunists in the economy the

government needs to make the

program less generous in order to discourage exploitation of the system. 
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Table 5.  Optimal UI Programs with Opportunists but
  No Professionals Using Log Utility

                (replacement rate, potential duration in weeks)
S " = 0 .01 .02 .05

.9 (64%, 90) (62%, 86) (60%, 82) (53%, 76)

.8 (64%, 90) (62%, 84) (59%, 78) (47%, 70)

.7 (64%, 90) (61%, 82) (56%, 74) (40%, 66)
" is the proportion of the labor force comprised of opportunists.
S is the relative contribution of opportunists to social welfare.

Table 4.  Optimal UI Programs with Professionals and
                Opportunists Using Square-root Utility
                (replacement rate, potential duration in weeks)

N " = 0 .01 .02 .05

0 (61%, 26) (60%, 22) (55%, 20) (42%, 14)

.1 (64%, 28) (60%, 26) (57%, 22) (45%, 14)

.2 (66%, 32) (63%, 28) (61%, 24) (47%, 16)

.3 (68%, 36) (67%, 32) (64%, 28) (51%, 18)
" is the proportion of the labor force comprised of opportunists.
N is the proportion of the labor force comprised of professionals.
S is the relative contribution of opportunists to social welfare.
S = .8 in all cells.

 Tables 3 and 5 also indicate

that the generosity of the optimal

program is decreasing in S, the

parameter that measures the amount

that opportunists contribute to social

welfare.   As S decreases,

opportunists contribute less to social

welfare and it becomes more important

for the government to discourage exploitation.  Tables 3 and 5 clearly indicate the importance of the

actual values of " and S.  If " is low or if S is close to one, then the optimal program is quite close

to the optimal program in the model that ignores exploitation.  But for large values of " and low

values of S (e.g., " = .05 and S = .7), the optimal program is considerably less generous.

Tables 4 and 6 report the

optimal program when opportunists

and professionals are included in the

model.  These results are derived

assuming that S = .8 (as in the middle

row of Tables 3 and 5).  Tables 4 and

6 indicate that as the proportion of professionals rises the optimal program becomes more generous.

The reasoning is as follows.  With professionals in the model, the tax burden of UI is shared by a

group of workers who never use the system, which allows for a more generous system.  As in Tables

3 and 5, knowing the correct value of N is important.  For example, when we use the square-root
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Table 6.  Optimal UI Programs with Professionals and
  Opportunists Using Log Utility

                (replacement rate, potential duration in weeks)

N " = 0 .01 .02 .05

0 (64%, 90) (62%, 84) (58%, 74) (48%, 60)

.1 (66%, 94) (65%, 88) (61%, 77) (51%, 62)

.2 (68%, 100) (67%, 92) (64%, 80) (55%, 66)

.3 (70%, 102) (68%, 96) (66%, 84) (58%, 70)

" is the proportion of the labor force comprised of opportunists.
N is the proportion of the labor force comprised of professionals.
S is the relative contribution of opportunists to social welfare.
S = .8 in all cells.

utility function and set " = 0 we find

that the optimal UI program when

10 percent of the work force is

made up of professionals offers a

replacement rate of 64 percent for

28 weeks.  If, on the other hand, 30

percent of the work force are

professionals, the optimal program

offers a replacement rate slightly higher (68 percent) but for a much longer time (36 weeks).  

We conclude that our main result holds up to extensions that allow for saving by workers and

worker heterogeneity.  Although the approaches taken to modeling savings and worker heterogeneity

are relatively simple, we believe that they correctly point toward the answers that could be expected

if more comprehensive approaches were taken.  Regarding savings, the approach taken is consistent

with the limited empirical work on this topic, however simple the approach may be.  Regarding

worker heterogeneity, although we have added two new groups to the model, we have not modeled

transitions between the groups (although the number of opportunists does depend on the generosity

of the program in the model).  To some extent, efforts in these directions may necessarily be limited

until we know more about the composition of the labor force (that is, the proportions of workers that

can be considered “opportunists,” “professionals,” and so on) and the extent to which workers may

move among various labor force groups.  So although we believe that the answers provided above

are broadly correct, there is clearly room for additional work on optimal UI when workers are

heterogeneous and can save.
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6.  CONCLUSION

We have presented a general equilibrium search model of the labor market in order to

determine the optimal UI program when the government sets the optimal potential duration of

benefits and the replacement rate must remain constant over the spell of unemployment until benefits

are exhausted.  The model we develop has several features that have not been included in earlier work

on optimal UI.  First, it is an equilibrium model that allows us to measure the costs of different UI

programs through the impact on search effort, job creation, and unemployment.  Second, we have

assumed that workers are risk averse so that we can measure the welfare benefits of different UI

programs through the insurance that they provide against the risk of unemployment.  Third, our

model allows the potential duration of benefits to vary, includes workers who are ineligible for UI,

takes account of firm behavior so that we can measure the job destruction effects of UI, and allows

for worker heterogeneity and private savings.  As far as we know, the above features make this model

the most comprehensive in the literature.

Our basic finding is that current statutory UI replacement rates offered in the U.S. are about

right (or slightly too high), but that UI benefits are not offered for a long enough period of time.

Thus, we conclude that the U.S. system in not generous enough.  This finding depends heavily on the

degree of worker risk aversion and it also depends on our assumption that all unemployed workers

are alike.  If workers differ significantly in their labor market experiences, the division of the labor

force into professionals and opportunists becomes important as well.  The result appears to be much

less sensitive to assumptions about whether workers can save.  Unfortunately, not much is known
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about the degree of worker risk aversion or the division of the labor force into different groups.

Further empirical work aimed at clarifying these parameters would have high value.  
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