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Abstract

Two features distinguish European and US labor markets. First, most European
countries have substantially more generous unemployment insurance. Second, the
duration of unemployment and employment spells are substantially higher in Europe -
employment turnover is lower. We show that self-insurance, i.e., saving and borrowing,
is a good substitute for unemployment insurance when turnover is high as in US. If
the insurance system is less than perfectly actuarially fair, the employed median voter
he will then prefer to self-insure instead of having unemployment insurance if turnover
is high. We also show high unemployment insurance make unemployed more willing
to wait for a job with low separation rates. This could make both high turnover/low
insurance (US) and low turnover/high insurance (Europe) stable equilibria. Low
turnover also leads to a strong divergence between the long and short run interest of
the employed. In absence of devices such that the median voter can bind future voters
to some level of insurance, the voting cycle must thus be long in order to support a

high level of insurance.
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Inflow* Qutflow*

Belgium 0.14 2.7
Denmark 0.29 6.3
Finland 1.49 36.5
France 0.32 3.7
Germany 0.25 6.1
Ttaly 0.14 1.8
Netherlands 0.28 6.8
Spain 0.35 1.7
Sweden 0.66 28.5
U.K. 0.51 6.1
USA 2.45 41.4

* As % per month of source population.
Source: OECD Employment Outlook, July 1995.

Table 1: Flows In and Out of Unemployment 1985

1 Introduction

A comparison between the labor markets in US and Europe reveals two distinct differences.
First, unemployment insurance is much more generous in most European countries than in
US. The generosity is reflected both in terms of replacement ratios and the length of time
an unemployed is entitled to the benefits.! Second, the flows in and out of unemployment
are much higher in the US than in Europe. In Table 1 we show figures of the flow
from employment and from unemployment during 1985. The flows are expressed as the
percentage of employed/unemployed that lost/found a job in an average month in 1985.
In Germany, for example, only .25% of the employed lost their jobs in an average 1985
month. The figure for US was about 10 times higher. Similarly, 6.1% of the unemployed
found a job in Germany? each month while the percentage in US was almost seven times
higher.®> The low flow out of employment means that the average risk of loosing a job
is low in Europe while high in US. But then, why do we observe very comprehensive
unemployment insurance systems in Europe while not in US?

In this paper we try to answer three questions. First, does a low employment turnover?

! The OECD Job Study [7] computes an index of the generosity of the unemployment benefits for 20
OECD countries. According to this index, Denmark and Netherlands have the most generous systems
while US and Japan have the least generous. Due to multidimensional differerences in the structure of
the systems, any ranking can, of course, be ambigous. However, it seems rather clear that most European
countries have more generous unemployment insurance than US has.

*Note, however, the high flows out of unemployment in Finland and Sweden. This may reflect the
(unsustainably) low unemployment rates these countries had in 1985. For Sweden, a lot of the flow
is likely to be to different unemployment programs in which the individuals are not counted as openly
unemployed. By 1993, the outflow in Finland had fallen to 13.9 and in Sweden to 11.6.

3There is, of course, substantial variation in the flow rates over age groups and industries. Disaggre-
gating over age groups and industries, the higher rotation in US seems to prevail, however. See OECD
Employment Outlook [8].

1We use the word turnover to denote the flow rates to and from unemployment. This should be



mean that employed would prefer a high unemployment insurance that is payed by tax-
ing employed? This is the downward pointing arrow in Figure 1. Second, if we allow
employment turnover to be a choice variable, how is that choice affected by the level of
unemployment benefits (the upward pointing arrow)? Third, if people can vote sequen-
tially on the level of unemployment benefits, is the length of the voting cycle important

for voting outcomes?

Observation 1

* Flows between employment and unemployment is
much larger in US than in Europe. l.e. duration of
employment/unemployment spells much shorter in US.

Observation 2

* Unemployment benefits “better” in Europe with highg
replacement ratios and longer duration.

=

Figure 1: Issues

To answer the first question we first show that it is important to recognize that in-
dividuals in real life can self-insure, i.e., use saving and borrowing as a substitute for
unemployment insurance. To illustrate the importance of this we start our analysis with
a simple search model without saving. We show that such a model implies that the will-
ingness of an employed person to pay for unemployment insurance increases in flow rates
to and from unemployment. That is, large flows between unemployment and employment,
as in the US, would tend to increase the level of insurance that employed people would
prefer.

We will see that this result crucially depends on the assumption that individuals
consume their wage when employed and cannot borrow when unemployed. The unem-
ployment insurance thus has to function both as a means to smooth income and as true
insurance. Allowing for a credit market where the individuals can save or borrow turns
this result upside down. Low turnover means that income shocks associated with unem-
ployment are more persistent than when turnover is high. Highly persistent shocks imply

that uncertainty over long periods of time is high, which creates an insurance motive. On

distinguished from job rotation which typically is used for the flows on the labor market inclusive of flows
of employed from one job to another. The level of job rotation defined in this way is not very different
between US and Europe. (See, for example, Bertola and Rogersson [2] for a model of job-to-job rotation).



the other hand with low persistence the problem is more to smooth income between short
but frequent unemployment and employment periods; something that can be done effec-
tively by saving and borrowing. Consequently saving is a good substitute to insurance
when spells short, but much worse when spells are long.”

We assume that a median voter (who is employed) can choose an unemployment
insurance that is fixed forever (an assumption later to be dropped). We show that the
median voter will choose a low (high) replacement ratio if he lives in a high (low) turnover
economy. We also show that all coming generations of median voters will find that the
choice of the first is optimal also to them. We have thus established a motive for the
employed to introduce generous unemployment benefits when employment turnover is
low.

Now turn to the second question. Suppose that unemployed individuals can choose
between two strategies. Either, to look for a safe job that is expected to last long but it is
difficult to find, or to look for jobs that are unsafe but easier to find. We think of this as
a choice between being specialized in doing a specific task or being more of a generalist,
although many complementary interpretations are possible. The relative attractiveness
of being specialized or non-specialized, is affected by the generosity of the unemployment
benefits. Ceteris paribus, higher unemployment benefits make less costly to take the
longer search period associated with being specialized. This creates an implication from
the level of unemployment benefits to the degree of turnover.

The causal relations between unemployment benefits and employment turnover can
now be described by the two arrows in Figure 1. They create a circle which allows for the
existence of multiple equilibria. Unemployed choose to be specialized (non-specialized)
because unemployment insurance is high (low), the employed choose high (low) unem-
ployment insurance because they expect to have long (short) spells of unemployment and
employment.

In order to address the last of our three questions we drop the assumption that the
median voter can fix insurance level for ever. Instead we assume that a vote is taken with
regular intervals. The median voter can then only choose the level of insurance until next
vote takes place, not forever. With low turnover, insurance is important mostly in the
long run, because in the short run the employed is relatively sure of keeping his job. But
if the voting cycle has short periods between votes, the median voter can only influence
the insurance level during the near future, when he does not care much about insurance.
Since the median voter has to bear the cost of the insurance he will thus vote for low or
no insurance. We show that the voting cycle may have to be very long for the sequential
voting outcome to be close to the permanent insurance case.

In a low turnover economy everybody would benefit from having a high insurance level.

However, the tension between the short run good and the long run best becomes more

®Gruber [3] analyzes this consumption smoothing effect of unemployment insurance.



severe, so the long run best becomes more difficult to achieve. Broadway and Wildasin [1]
discuss pension systems and note that, if voters do not anticipate any effects of their own
votes, young non-altruistic voters would not vote for high pensions paid by high taxes on
labor if the period until next vote is short relative to the time remaining to his retirement.
Here a similar mechanism is at work.

The paper is organized in the following way. In section 2 we construct the basic model
we will use in the paper. In section 2.1 the individuals are not allowed to save and borrow,
an assumption that is relaxed in section 2.2. In section 2.3 we allow the unemployed to
choose different turnover levels and establish the possibility of multiple equilibria. In
section 3 we analyze the effects of introducing sequential voting and section 4 concludes

the paper.

2 Preferences for Unemployment Insurance

2.1 A flow Model Without Savings

Consider the following discrete time search model. The individuals receive a net income
of w. when working. When not working, the individual receives unemployment benefits
denoted w,,. If an individual is employed there is an exogenous probability ¢ that he will
loose his job between the current and next period. Similarly, any unemployed may get a
job the next period with probability #. The only state variable for the individual is the
employment status [ that can take the values e and u, denoting employed and unemployed.

The value function V' (1), i.e., the sum of expected future discounted utility must satisfy

V(e) = Uwe) + 17((1 = )V (e) + gV (u))
(1)
V(u) = U(we) + 155 (1 = h)V(u) + hV (e))

where U(+) is the per period utility function and 7 is the subjective discount rate. It is

then straight forward to verify that the expected utility in the two states is given by

14+r)(r+h)U(we)+qU (wy,
V(e) — (4r)( r(2+§z+3) qU (wu)

(2)

— Q4+ Ulwu)+hU (we)
V<u) - r(r+h+gq)

After substituting U(-) for the CARA utility function —e~7¢, we can use the value
function to study individual preferences over different unemployment insurance schemes.
We will, in particular, look at unemployment insurance that is financed by a pay-roll tax
7, which is required to be non-negative. The amount paid in taxes, minus proportional

administration costs a > 0 is distributed to the unemployed.® We will focus on steady

®We make the realistic assumption that the insurance system do not distribute exactly as much as



states so that the share of unemployment is constant. In this model the only state variable
for the individuals is the employment status. There will thus only be conflicting interests
with respect to the level of 7 between employed and unemployed. We will assume that
the employed are decisive and we will thus concentrate on their preferences over 7”.

Let d be the dependency ratio, i.e., the ratio of unemployed to employed. In a steady
state the flow of individuals to and from unemployment pool per unit of time must be

equal. This implies that d = ¢/h. The net wage and the unemployment benefits satisfy

we =w(l —7)

(3)
Wy = w’r(cli—a )

where w is the gross wage. Now we can maximize V' (e) with respect to 7. The first order

condition for a maximum 1is

T:#'l_d [1+iwln (ﬁ—la)ﬂ (4)
2 q

Here we should note that with no administration costs the optimal tax rate is 7 =

% {1 + Wiwln ( d’ri—q)}' The first term, 1%‘ld, corresponds to full insurance. This is devi-
ated from by the second term in brackets, which is negative provided that the discount

rate is strictly positive.

Result 1 The optimal insurance level (strictly) increases in turnover when individuals
have no access to capital markets for borrowing and saving and discounting is (strictly)

positive.

Proof: The derivative of (4) with respect to the separation rate, holding g/h constant

at d can be written

rd?
yqw(l +d —a)(q + rd)

> 0. (5)

With strictly positive discounting full insurance is suboptimal because when moving

from perfect insurance the increased risk has only second order negative effects. On the

it receives. Our prefered interpretation of a is administration costs but we could also interpret it as
representing a transfer element between different categories of labor. We can, for example, assume that
the median voter faces a lower risk of loosing his job than the average probability. In the following we will
see that a is important for the analysis.

"For now, we are analyzing their welfare for different 7 given that it is held constant for ever. The
value of 7 that maximizes the welfare of the currently employed if held constant may, however, not be
attainable in a political equilibrium with short voting cycles.We will return to this issue below.



period 1 month

r 3 % per year
0% 2
w 1

Riow 1/18 per month
hhigh ~ 1/6 per month

d 10%

Qiow hlow/lo
Qhigh  Phign/10
a 0and 3 %

Table 2: Parameters

other hand, the reduced tax gives more money to spend today while the loss comes in
the future when it is valued lower. This has positive first order effects on the value
function of the employed. With lower separation rates, this latter effect is stronger since

the unemployment period is expected to come further away in the future.

2.2 Allowing Savings

Now assume that the individuals can save and borrow but not privately insure the unem-
ployment risk. On their financial assets, denoted A;, they receive an interest rate which,
for simplicity, coincides with their subjective discount rate r. In addition to the employ-
ment status [, also the amount of financial assets now enter as an arguments of the value

function. The finite horizon value functions are given by

V;:(At, lt) = maXc, E; Zf:t(l + T)_s+t€_76t

A1 = 1+ 7)) (A +we — ), (6)
s.t.q Ag given,
Aty 2> 0.

with

w(l —7) if l; = e (employed)
Wy =
! M}i_—al if {; = v (unemployed)

e with probability (1 —q) if l; = e (7)
L u with probability ¢ if [, = e
1) w with probability (1 — ) if Iy = u

e with probability h if [; = u



In the appendix we show that as the horizon T" goes to infinity the value functions

converge to

V(Ap,e) = —Hzem (e

V(A u) = —Liremr(drAce)

(8)

where ¢, and ¢, are constants that are determined from the first order condition of the
Bellman equation. We also show that consumption equals the annuity value of financial

assets plus a constant that depends on the current employment status, i.e.,

¢ = { T At + ce, if employed (9)

1L+rAt + ¢y, if unemployed

In appendix A.2 we show that there always exists an unique solution to the maximiza-

tion problem. Additionally we show in that the constants in 9 satisfy

wr(l —a)

w(l—T) >ce>cy > ]

which implies that the individual saves when employed and dissaves when unemployed.
An important feature of the value functions is that wealth only enters the value func-

tions through the multiplicative term e YT+ We can then define

V() = V(A1) T (10)

Clearly, we can then use V (I) to find individual preferences over different values of 7 .
Since V(1) is independent of A; preferences over different values of 7 are also independent
of A8

To illustrate the analysis let us consider a numerical example. We have used the
parameter values in Table 2. In the upper panel of Figure 2. We have plotted the
expected utility of an employed for different values of the replacement ratio, i.e., the ratio
of net wages to unemployment benefits, when the administrative loss a is zero.” In the
high turnover case, the hiring rate h is set to give an expected duration of unemployment

of 6 months.'® In the low turnover case the duration is 18 months. The separation

8This, of course, results from the use of the constant absolute risk aversion function in conjunction
with a risk level that is constant in absolute size.

¥ As seen from the expression for the value functions, V(e) and V() are monotone transformations of
ce and ¢, so we plot the latter as functions of the replacement ratio.

10We use continuous time for convenience when we calculate the expected value and variance of the
duration.



rates are proportional to the hiring rates so that the dependency ratio, defined as the
ratio of unemployed to employed, is 10% in both cases. We see that the value of the
replacement ratios that maximizes utility of the employed approximately coincide. The
maximum is such that the unemployment compensation is 69% and 66% of the net wage

while employed.

Expected Future Utility if Employed
- no adminstration cost

Low Rotation High Rotation

0.9060 0.9068 0.9076 0.9084 0.9092 0.9100
T T T T T T T T T T

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Replacement Ratio

Expected Future Utility if Employed
- 3% adminstration cost

* High Rotation

Low Rotation :
i :

0.9060 0.9064 0.9068 0.9072 0.9076 0.9080 0.9084

0.0 0.2 0.4 0.8 0.8 1.0 1.2
Replacement Ratio

Figure 2: Value functions of employed

There is, however, an important difference between the two curves - the curve in the
high turnover case is much flatter. This implies that the value of the insurance, i.e.,
utility loss of not having an unemployment insurance, is smaller in the high turnover
case. Equivalently, a small administrative loss in the system will change the preferred
insurance level more when turnover is high. This is illustrated in the second panel in
the figure. There we have calculated the expected utility for the two cases, now setting
a equal to 3%. In the high turnover case, we get a dramatic reduction in the optimal
unemployment compensation, which now falls to as low as 3%. With just slightly higher
administration costs, the optimal level falls to zero. With low turnover the effect is much

smaller. Optimal unemployment compensation falls to 48%.



Why is it then, that insurance is more important in the low turnover case? An intuitive
explanation is that low turnover means that an income shock associated with a job loss
is more persistent than with high turnover. It is well known that saving and borrowing
is a good substitute to insurance when shocks have low persistence. Note also that the
variance of the length of the unemployment spells equals 1/h? and thus increases with the
expected length of the unemployment period. Due to the law of large number an individual
that expects to see many spells of unemployment/employment during some given horizon
faces less uncertainty than his fellow with few but longer spells of unemployment. With
high turnover the individual’s problem is largely to translate his variable income into a
smooth consumption stream. This can be done by the insurance system but equally well
by saving and using the credit market. A small inefficiency in the insurance system, like
the administrative costs, makes the capital market preferable. With low turnover on the
labor market the opposite is true, now insurance is important since one unusually long
unemployment spell, with large effects on lifetime utility, is much more likely. For example,
the probability that a currently unemployed has to wait more than three years before
finding a job is 13.5% in the low turnover case but only 0.2% in the high turnover. The
probabilities of more than five years of unemployment are 3.6% and 0.005% respectively.

Now let us consider how the optimal tax and insurance rates vary with employment

turnover. The following two results show that this cannot be a monotonic relation.

Result 2 If turnover is zero the value of unemployment insurance that maximizes the

utility of the employed workers is zero.

Proof: In appendix A.4
The intuition of this is straightforward; if an individual is working and employment
turnover is zero, taxes and unemployment insurance is a pure transfer to the unemployed.

The employed thus prefer the lowest possible tax rate, which is assumed to be zero.

Result 3 As turnover with a given level of unemployment increases to infinity the value of
the unemployment insurance that maximizes the utility of unemployed workers converges

to zero when savings are allowed.

Proof: In appendix A.3.

The last results holds also when administration costs are zero, although then the
employed (and unemployed) are indifferent to the level of insurance.

The implication of these results is that intermediate degrees of employment turnover
is required for the employed to support unemployment insurance. The intuition is here as
follows. As rotation goes to infinity, the value functions in the two states converge, i.e., the
current employment state has zero impact on the value of expected future utility. Then,
when consumers have access to a capital market for consumption smoothing, consumption

will be independent of employment status. Insurance is then of no value. This is certainly

10



not the case when no capital market exists, since in this case consumption in the two
states by assumption differs when unemployment insurance is imperfect.

We now know that the optimal (for the employed) tax level is zero both when the
turnover is zero and when it is very high. Both common sense and our previous simulations
indicate that there are parameter levels for which the optimal tax rate is positive. The
following result, and some numerical simulations will shed light on the relation between

the optimal tax rate and intermediate rates of turnover.

Result 4 Let § denote the tax level corresponding to full insurance, and D the relative

utility in the two states, i.e., let § = —— and D = exp {y(ce — ¢,)}. Additionally define

1—
1+25*

D implicitly from

(1—h) D L(1—5 qD

b(1+r)=0 ———F— S
(1—h)D+h 1—q+qgD

Then, in an interior maximum the optimal tax rate satisfies

61n(D1+T>+1n(1—q+qD> —1n((1—h)[)+h>

Yrw

T=0—

<6 (11)

and if 6 (1 +r) > 1 the non-negativity constraint on T will bind so the optimal tax and
insurance rate are zero.

Proof: In appendiz A./

Unfortunately (11) defines a very nonlinear function and we can only establish analyt-
ically that for some parameters ranges it increases and for others it decreases. To analyze
the characteristics of the relation between turnover, administration costs and optimal tax
rates we thus have to resort to numerical examples. In the upper panel of Figure 3 we
plot the optimal replacement ratio for employed workers against turnover, as measured
by the hiring rate, for different values of the administration costs. The other parameters
are given in Table 2 and the separation rate ¢is set to h/10 so that the dependency ratio
and thus unemployment is kept constant regardless of the rate of turnover. The lower
panel shows the same relation but now with turnover measured by the expected duration
of the unemployment period.

In Figure 3 we see that for all levels of administrative costs, the optimal tax level
is very steep and increasing for low rates of turnover. The highest optimal tax rates
are achieved for low rates of turnover, and that these maxima are achieved at a lower
rates of turnover the higher the administrative costs are. For the four examined values of
the administration cost (0, .03, .10, and 0.30), the maximum replacement ratio occurs at

turnover rates corresponding to an unemployment duration of 18, 80, 143 and 250 months.
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From that point on the optimal tax level is monotonically decreasing with turnover.'! We
should also note that the decreasing portion of the schedules in the upper panel of figure 3
is flatter the lower is the administration cost. This reflects, as was previously stated, that
as the turnover rate increases, saving, i.e., self-insurance, becomes a better substitute for
unemployment insurance. So, the higher the rate of turnover, the larger is the substitution
towards self-insurance, i.e., the fall in the optimal replacement ratio, for a given increase

in administration costs.

00 01 02 03 04 05 06 07 08 09 10
Hiring rate

01 02 03 04 05 06 0.7

10 20 30 40 50 60 70 80 90 100
Unemployment duration

o

Figure 3: Prefered replacement ratio of employed for different administration costs and
turnover rates.

To understand our results it is useful to think of two aspects of unemployment in-
surance: insurance and redistribution.'? The insurance aspect creates a positive motive
for unemployment insurance. The redistribution aspect of the insurance, on the other
hand, creates a negative motive for (the egoistic) employed. At zero turnover unemploy-

ment insurance is a pure redistributive scheme. The redistribution aspect then becomes

1 We have not been able to prove that the relation between turnover and optimal taxes is single-peaked,
nor have we found any combinations of parameters such that this is not the case.
" This is clearly exposed in Wright [6]
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monotonically less important as turnover increases. The insurance motive for unemploy-
ment insurance, on the other hand, is zero when turnover is zero. For low turnover rates it
becomes high since income shocks in this case are very persistent. The insurance motive
then falls as turnover increases. As noted previously, this is so because at higher turnover
rates self-insurance via saving and borrowing becomes better as a substitute for collective

msurance.

2.3 Multiple Equilibria

In the previous section we took the hiring and separation rates as exogenous. Here we will
make them choice variables of the entrants to the labor market. The aim is to construct
a stylized model where the current level of turnover is determined by choices made by
optimizing agents.'® For simplicity we assume that the labor market entrants can choose
between a low and a high turnover strategy. We think of this as a choice of which type of
human capital to acquire, specialized or general. Specialized human capital is demanded
in a traditional sector where the matching process is more complicated so both hiring and
separation rates are low and wages are higher. General human capital is demanded in
a high turnover sector. If a person choose the low turnover strategy the probability of
finding a job is low (A, per period) but the jobs are relatively safe with a low separation
rate (¢ per period). With the high turnover strategy the probability per period of finding
a job is higher ( hp;qp) but the separation rates (gpign) are also higher. If one gets a job,
the wages are w; and wy, with wyy, > wy.

Each period new workers enter the labor force. Before entering the labor market the
individuals have to make a permanent choice between the two turnover strategies. Clearly,
the level of unemployment benefits is one of the crucial parameters determining which of
these two strategies is optimal. The higher is the unemployment insurance, the less costly
is it to wait for the secure job in the traditional sector.

The level of unemployment benefits, in turn, is determined by the employed. As
discussed above, individual preferences over 7 will only differ depending on whether they
are unemployed or not. We assume that the employed are politically decisive and that
they choose a 7 > 0 that is fixed forever thereafter to maximize their expected utility. On
the agenda is thus not any proposals to set unemployment insurance to different levels
conditioning on different events or dates. Given this the chosen tax rate is the one that
maximizes V(e;7) over 7. The assumption that taxes and insurance levels are set forever
and that the turnover choice of an individual cannot be reversed may by critical for the
results and we will discuss this in the concluding section.

The issue is now whether we in this setup can generate two equilibria, each supporting

the current level of turnover. We will look for history dependent equilibria with the

13Hall [4] notes that the duration of unemployment periods depends positively on the duration of the
previous job which gives some support for the assumption of a permanent choice of rotation.
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following property.

e Given the insurance implied by the vote made by the current median voter, the
current labor market entrants will make the same turnover choice as the current

median voter did.

With a slight abuse of notation we will call such an equilibrium stable if later genera-
tions of median voter would not want to change the level of insurance if they where given
a chance to do so.

Consider first the employed in a low turnover equilibrium where the employed have
jobs with low lay-off probabilities. In the previous section we found that they would set
the tax rate is 4.85% giving a replacement ratio of just below 50% given the parameters in
Table 2 with a set to 3%. In the upper panel of Figure 4 this replacement ratio is marked
by a vertical line.

Now turn to the unemployed. They can choose between working in any of the two
sectors. The expected utility of the two strategies is depicted with solid curves in the
upper panel of Figure 4. We assume that the unemployment insurance agency cannot dis-
criminate between individuals based on their rotation choice. The unemployment benefits
is thus 7w(1 — a)/d where w is the (average'!) wage among employed. We use the same
parameter values as before except that we set the wage for low rotation workers (wyey,) to
1.02.

We see that the schedule for the utility of choosing the low turnover sector is steeper
than the other schedule. So for high enough values of 7 and correspondingly high unem-
ployment benefits, choosing the traditional low employment turnover strategy is dominant.
As we see the replacement ratio chosen by the employed is above the point at which the
curves of the two strategies cross, which occurs at a replacement ratio of 35%. At the re-
placement ratio chosen by the employed, low turnover yields higher utility. Low turnover
is thus an equilibrium. Furthermore, we should note that a decrease in the wage in the
traditional low turnover sector shifts the whole schedule for that choice downwards. So,
low turnover is an equilibrium if wages in the low turnover sector are higher than w which
would produce an expected utility of the low turnover strategy depicted by the dotted
curve. Later generations of employed face an identical problem that the current genera-
tion so they would not like to make a once and for all change in the benefit level. The
equilibrium is thus stable in that sense.

Now turn to the other potential equilibrium, where the currently employed are in the
high turnover sector. As shown in the previous section, they choose a tax rate to 0.7%

corresponding to unemployment benefits of just below 7% of the wage rate when the

'4In the equilibria we consider all individuals do the same and do consequently have the same wage
when employed.
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Figure 4: Valuefunctions of unemployed

administrative cost is 3%.'® This level of benefits is marked by a vertical line in the lower
panel of Figure 4. The two solid curves in the figure denotes the expected utility for the
two turnover choices for different replacement ratios when the wage premium is 2% in
the low turnover sector. We see the replacement rate is below the level at which the two
solid curves cross, which occurs when unemployment benefits are 35%. Given the choice
of unemployment benefits that the employed make, the entrants to the labor market thus
choose the high turnover strategy. The high turnover equilibrium is thus an equilibrium
and it is stable in the sense that coming generations of employed do not wish to make
a once and for all change in insurance. The highest wage premium in the low turnover
sector such that the high turnover equilibrium is supported is w.

The result of this sections can be summarized.

Result 5 If the wage in the low turnover sector is higher than w low turnover is a stable

equilibrium. If the wage in the low turnover sector is lower than W high turnover is also a

15The careful reader might recall that we have increased the wage to 1.02 which, given constant relative
risk aversion, changes the optimal tax rate. The change is, however, neglible.
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stable equilibrium. There exists a set of parameter values such that w > w in which case

both low and high turnover are history dependent equilibria.

3 Sequential Voting

3.1 Voting over one period

Let us now consider the case when the median voter chooses the tax rate 7 > 0 and
the corresponding unemployment benefits each period. We assume that the median voter
decides what tax rate and unemployment benefits are going to apply next period, i.e.,
before he knows whether he has become unemployed or not. We also assume that voting
takes place each period and that future median voters can not be constrained by any
binding arrangements but are free to vote however they prefer. In this section we treat
the level of turnover as exogenous.

In addition to assets and employment status, the value functions now clearly depends
on both the tax rate that is determined in the current periods and applies in the next and
on the tax rates that will apply thereafter. Let V(A¢, e, 7,7¢) denote the value function
for the employed median voter who at time ¢ expects taxes to be set to 7¢ from ¢ + 2 and

himself sets the tax rate to 7 for ¢ + 1.16 In the appendix we show that we can write

e\ — YAt 14 —ve
V(Ag,e,7,7¢) = —e” "TH e 0el

r 12
V(A u,7,7%) = —eiVmAt#efvcu,l (12)

where c.1 and ¢, are functions of the parameters of the problem and 7 and 7¢. Con-

sumption is given by

¢ = { At +ce1 if employed 3)

1L+1=At +¢y,1  if unemployed

From (12) we see that expected utility is proportional to e 1T 5o preferences over
7 are independent of wealth. As before, this makes it easy to identify the median voter as
any of the employed. Furthermore, this implies that there is no strategic motive involved
in voting. Changing the tax rate for ¢ + 1 only affects the asset distribution in the future.
Since assets are irrelevant for preferences over tax rates, the current median voter cannot
affect future votes if we restrict the attention to Markov strategies. He thus only have to
consider what is his preferred tax rate until next vote. This implies that the median voter

solves

16The tax rate in the current period is also set to 7¢, although it is trivial to change that assumption.
With some tedious work we could compute the value function for all possible sequences of tax rates. This
is, however, not necessary for our purpose.
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max 7V (A, e, 7,7°). (14)

A time consistent dynamic voting equilibrium must then have the property that if the
current employed median voter believes that the decision on the tax rate is going to be
7¢ from the next period and onwards he votes for 7¢ today. We thus require that the
solution to (14) equals 7€ .

The first issue is now whether the tax rate that is optimal for the currently employed
if was fixed forever, defined as 7*, can be sustained in a sequential voting equilibrium.

The following result states that this is not the case.

Result 6 The temptation to deviate from a strictly positive long run optimal insurance
level by reducing it for the next period is strictly positive. A positive long run optimal
insurance can thus never be sustained when the median voter sets the tax rate for one

period at a time.

Proof: In appendix A.6.

This result implies that there is a tension between the long and short run interest of
the employed. It turns out that this tension may be quite strong. For the ranges of the
parameter values we have considered, the median voter prefers the corner solution 7 =0
for all expectation about future 7. When this is true, we have a much stronger version of
the previous result, namely the only possible time consistent dynamic voting equilibrium
is thus zero unemployment insurance.

It may also be of interest to quantify the temptation to deviate from the long run
optimal insurance and set it to zero during the next period. We are in particular inter-
ested in how this temptation varies with the degree of turnover. To do this we compute
the optimal long run tax rate 7* for different values of the turnover, holding unemploy-
ment constant as before. We then calculate the calculate V(A¢, e, 0,7*), i.e., we calculate
ce,1 when next period’s tax and insurance are zero but are set to the long run optimum
thereafter.

Knowing c. it is straightforward to calculate the equivalent variation of a one pe-
riod deviation to zero insurance. From 12 and 13 we see that a cash transfer of (0671 —
ce)¥ yields the same consumption and utility increase as (¢e1 — ¢¢). The former value
can thus be interpreted as the equivalent variation, £V. We then calculate the cost of
the next periods insurance, i.e., its expected discounted price (1 — q)lT—;T, denoted P.

In Figure 5 we plot (P — EV')/P against the expected lengths of the unemployment
period (1/h). The separation rate, g is as before adjusted to keep unemployment constant.
If the depicted ratio is unity, the equivalent variation of removing the insurance for one
period is zero, i.e., the insurance is worth its price. If the ratio is zero, on the other

hand the employed view the insurance during the coming period as a pure transfer to
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the unemployed, i.e., they do not value the insurance component at all. For intermediate
values they assign some value to the insurance component. We say that the temptation
to deviate is larger the lower is (P — EV)/P.

% Valueto Cost Ratio of Next Periods
[ Insurance (in Percent)

10 20 30 40 50 60 70 8 90 100

0

0 4 8 12 16 20 24 28 32
Unemployment Duration in Months

Figure 5: One period temptation to deviate

In the figure we see that the temptation to deviate increases as turnover decreases.
For the highest degrees of turnover, the value of the insurance is around half its price.
For longer durations most of the price of unemployment insurance is a pure transfer to

the unemployed, generating a substantial temptation to deviate.

Result 7 The temptation to deviate from the long run optimal insurance level and set it

to zero for the next period increases as the turnover decreases.'”

3.2 Voting over several periods

Now let us consider the intermediate case when taxes can be fixed for some finite number
s > 1 of periods. As above, we assume that the tax rate is set one period before it starts
to apply, so the voter does not know his employment status he has when the tax rate he
votes for starts to apply. The tax rate that is determined at ¢ thus appliestot+1...t+s
. In the appendix we derive the value functions for the case when the tax rate is set to 7
for s periods and thereafter set to 7¢ , where 7 and 7¢ are allowed to take any value > 0.
In addition to assets and employment status, the value functions clearly depends on s, 7

and 7* . We show in the appendix that the value functions have the following form

'"We have not been able to prove this analytically so the generality of this result remains to be
established.
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e — YAt 1dbr e
V(Ay,e,1,7%5) = —e TTEr T e Ve

* 15
V<At7u77—, Te, 5) = —e_WmAt¥€_WCu,s ( )

where c. s and ¢, ; depend on parameters, s, 7 and 7°. Consumption at the beginning of

the s periods is given by

c = { 1_+TA1: + ces if employed )

1L+TA75 + ¢y, if unemployed

To analyze preferences over tax rates 7 for given levels of s and 7¢ we can thus disregard
wealth and voting is non-strategic. In the previous section we found that with a one period
voting cycle the median voter always preferred zero taxes and unemployment insurance.
Increasing the voting cycle increases the insurance motive by increasing the risk of being
unemployed for a longer and longer period during which the unemployment benefit in
question is to apply. With a longer voting cycle we would thus expect the median voter to
become more favorable to high taxes and unemployment insurance during the next voting
cycle. How the length of the voting cycle affects insurance preferences may also depend
on the turnover rate, since the difference between the long and short run interests of the
employed depends on turnover.

To study consider the following experiment. Set 7° to the value preferred by an
employed agent in the low and high turnover economies if it was to be fixed forever. As
we saw in previous sections, without administrative losses in the system this tax rate
corresponded to a replacement ratios of 69% and 66%. Let us now consider whether an
employed would prefer taxes to be set to zero during the coming s periods (months) rather
than being kept at 7¢ all periods. Clearly, this will depend in the horizon, and we expect
that for a long enough horizon, 7° may be preferred to zero. In the previous section we
found that if s is 1, zero taxes is preferred while if s was infinity 7¢ (as well as all other
lower taxes) was strictly preferred to zero.

In Figure 6 we plot the temptation to deviate from the long run optimal insurance,
represented by the consumption increase it would generate (0873 — ¢.) at the time of the

deviation against s, expressed in years for the two cases. We should note two things here:

e First, in both turnover cases the median voters prefer zero insurance during the
coming voting period also if the voting cycle is quite long. We actually need voting
cycles in excess of 20 years for the median voter to prefer the long run optimal

insurance over zero.

e Second, the value the employed would attach to a deviation to zero insurance for

one voting period for shorter voting cycles is substantially higher when turnover is
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Figure 6: Temptation to deviate

low. When the voting cycle is around 5 years, the value of deviating from the long
run high insurance optimum, as measured by the increase in consumption, is several
times higher in the low turnover case. The employees’ temptation to deviate from

a high insurance is thus particularly strong when turnover is low.

We may now look for a time consistent dynamic voting equilibrium. Here this means
that if the median voter, who is employed, expects a tax rate of 7* from the next voting
period and onwards, he votes for the same tax rate now and thus sets 7 = 7€ for the
coming s periods. We thus reuire that a time consistent dynamic voting equilibrium for

the tax rate 7¢ satisfies

7¢ = argmaxTV (A, e, 7, 7€, 5) (17)

From the previous results we expect that the voting cycle has to be rather long to
generate non-trivial tax rates and unemployment benefits. We thus use a 15 year voting
cycle. In the two panels of Figure 7, we plot the value functions represented by c. s for
the two turnover cases, which we, as above, take to be corresponding to an expected
unemployment duration of 18 and 6 months. The straight lines represent the expected
utility of 7¢ corresponding to a replacement ratio of 18.3 and 27.8% forever. The curved
lines are the expected utility for different values of 7 represented by their corresponding
replacement ratios when the replacement ratio after the current voting cycle of 15 year
are 18.3 and 27.8% respectively. If 18.3 and 27.8% satisfies (17) it must be that the
maximum of the curved lines is achieved at these replacement ratios and that the curved

lines’ maxima are tangents to the straight lines. We see that this is true in graphs. Two
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things should be noted. First, 15 years voting cycles is not enough to support particularly
high replacement ratios. Second, the higher temptation to deviate in the low turnover
case that was depicted in figures 5 and 6 translates into a lower supportable replacement

ratio in the low turnover case.

Low Rotation Dynamic Voting
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Figure 7: Dynamic voting equilibrium with 15 year voting cycle.

For short voting cycles no positive unemployment insurance can be sustained in a
dynamic voting equilibrium with Markov strategies.'® With a four year voting cycle, the
median voter always prefers zero insurance during the coming voting period. With higher
insurance in the future, the expected utility of an employed increases, and particularly so
in the low turnover case, but he still prefers zero insurance during the coming four years.

As in the previous section, we can evaluate the temptation to deviate to zero insurance
for the coming voting cycle from the long run optimal 7* by studying the consumption
increase such a deviation would generate. We thus use 16 and express the temptation to
deviate as the consumption increase it would generate as a function of the level turnover.

In Figure 8 we report this for different lengths of the voting cycle. We see that the

1%If we relax the Markov assumption this may, of course, not be true.
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Figure 8: Temptation to deviate and unemployment duration

temptation to deviate increases when turnover decreases. We also see that the temptation
to deviate tends to increase with the length of the voting cycle when turnover is low
enough. Our interpretation of this is the following. Fix the voting cycle. As turnover
then decreases, the value of the insurance during the next voting cycle decreases and the
temptation to deviate thus increases. The temptation to deviate can, however, never be
larger than the cash value of the insurance premiums payed during the voting cycle. This
puts an upper limit on the temptation to deviate. This limit increases proportionally as
the voting cycle increases. As turnover decreases this upper limit is approached. When
turnover is short relative the voting cycle the insurance component is more important
which may produce a non-monotonicity of the temptation to deviate with respect to the

voting cycle as can be seen in Figure 8.
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4 Concluding Discussion

Before making some concluding remarks let us summarize what we believe are the main
results of our analysis.

First, the degree of flow in and out of unemployment is important for preferences over
different levels of unemployment insurance. Low turnover means that the income shock
associated with a job loss is highly persistent. In this case self-insurance via a capital
market is a bad substitute for unemployment insurance. It is then in the long run interest
of the employed (as well as, of course, of the unemployed) to have an unemployment
insurance with high replacement ratios, also when the system is inefficient or actuarially
unfair for other reasons.

Second, given that the degree of turnover directly or indirectly is a choice variable,
it will be affected by the unemployment insurance. High unemployment insurance would
tend to make the unemployed search longer. Under some circumstances this could create
multiple equilibria, one with high insurance and low turnover and one with low insurance
and high turnover.

Third, with sequential voting and no possibility to fix the insurance system forever,
the tension between the long and short run interest of the employed is stronger with
low turnover rates. The expected utility increases more for the employed if unemploy-
ment insurance is introduced the lower is turnover. However, the lower the turnover the
stronger is the immediate temptation to reduce the insurance and the taxes that finance
it during the near future. Low turnover also increases the tension between employed and
unemployed by increase the difference in relative expected utility.

We have shown that the first result above critically depended on the assumption that
people can save and borrow. In our model we made the rather unrealistic assumption
that everybody has access to a perfect capital market. We thus need to consider the
potential consequences of borrowing limits and other capital market imperfections. Such
assumptions would complicate the model substantially, in particular, preferences over the
insurance level would depend on current assets, thus making it more difficult to find
the median voter. Probably more important is that if preferences depend on assets the
current median voter can change the behavior of future median voter by affecting the
wealth distribution via the insurance system. Finding a dynamic voting equilibrium is
then difficult at best (see Krusell et al. [5]).

We do, however, believe that such modifications of the model would not change the
first result qualitatively. When borrowing limits exist the persistence in the shocks be-
comes even more important. With low persistence, borrowing constraints are less likely to
be binding and would not affect substantially precautionary savings. On the other hand,
with high persistence, a borrowing constraint may have a substantial effect on precau-
tionary savings and expected utility if no insurance exists. Our conjecture is thus that

borrowing constraints would tend to enforce the mechanism discussed in this paper by
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making self-insurance an even worse substitute for unemployment insurance when em-
ployment turnover is low. Other capital market imperfections should have similar effects
since alternatives to the capital market, like borrowing from friends and family or driving
down household durables, work as a reasonable substitute for the capital market unless
shocks are too persistent.

For convenience we have relied on the exponential (constant absolute risk aversion)
utility function, which, together with the assumptions of constant wages and infinite
horizons produces value functions of relatively simple form. That we use this function is
one reason for us to stress that the quantitative results have to be taken at face value. We
do not think that our model is particularly good at pinpointing quantitative results. For
this, simulation, in, for example, a stochastic growth model is more suitable. Certainly,
quantities are important for the issues we address. We have, however, in this paper tried
to illustrate mechanisms that potentially may be important quantitatively, rather than
providing any direct quantitative results.

Our second conclusion was that high unemployment insurance could contribute to a
lower degree of turnover. In the model we let the choice of turnover be made by the labor
market entrants. With higher unemployment insurance the unemployed can “afford” to
wait longer before accepting a job offer, thus reducing the hiring rate. This could have a
positive effect on the productivity of the match so that wages as well as the duration of the
match increases. The assumption that the turnover choice is made by the entrants before
they find a job is made mostly for convenience. We do not believe that the mechanism
we point to is the only or even the most important mechanism. Certainly the low firing
rates in Europe may to a large extent be due to job security legislation lobbied for by
incumbent employees. Introducing this into the model complicates the analysis since the
voter then would have a two dimensional choice to make. We do, however, think that if
the employees could affect job turnover their choice of turnover would be affected by the
insurance level in the same direction as in our model.

We have assumed that the choice of turnover is made once. We believe that the main
results would be unchanged if this choice could be reversed as long as there is a sufficiently
high cost associated with this. It may, of course, be the case that this cost has to be high
to support the low turnover equilibria. With a low cost of changing, an optimal strategy
of the employed in a low turnover economy could be to set a low insurance level and if
they become unemployed they switch to a high turnover strategy.

We have not analyzed the issue of multiple equilibria in the case of sequential voting.
In principle this should be possible, but the main complication is that the turnover choice
of the unemployed creates a link between the votes of different generations of employed.
By changing the insurance rate today, the turnover choice will be altered which may affect
future votes. This indirect effect of the vote has to be taken into account when computing

the optimal choice of the tax rate in the sequential voting case.
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The third finding was that the short run and long run interest of the employed tend to
diverge as employment turnover is reduced. This implies that it may be difficult to sustain
an insurance system with high replacement ratios when turnover is low even though this
is in the long run interest of the employed (and, of course, the unemployed). The starting
point of this paper was the observation that unemployment insurance is generous and
turnover is low in Europe. Our third finding implies that our model is not fully capable of
explaining this. The first two findings provide with a motive but the third shows that the
motive may not be enough when binding long run arrangements cannot be committed.
We do think, however, that our third finding points in an interesting direction. It shows
that in Europe the employed have more to gain than their American fellows by building
institutions that facilitate long run arrangements. Similarly, the stronger tension between
the short run interest of employed and unemployed may also make it more important for
the employed to try to build institutions where the unemployed have important weight. We
think that universal unemployment insurance coverage, unions and political labor parties
all are means that can help achieve such long run social contracts. Such institutions may

thus be more likely to develop in low turnover economies.

A Appendix

A.1 Consumption and Value Functions with Infinite Voting Cycle

To derive the infinite horizon solution we start with the finite horizon problem and let the

horizon go to infinity. At T'— 1 the value function for an employed individual is given by

V(Ar-1,e) = max{—e 7
cr—1
-1 Jlrr [(1 = g)e (AT —1twe—er—i)+we) (18)

+qe—7((1+7")(AT71+we—CT71)+wu)}}
with first order condition
e Ve r—1  — (1 _ q>e—7((1+7")(AT71+we—Ce,T—1)+we) (19)
+qe_7((1+7)(AT71+we_Ce,Tfl)+wu)
Now define, Ry = (1 +7)* (3t =0%(1+ r)t)_l. This is the annuity factor; RsA; is
the maximum constant consumption level that can be supported with financial assets A;

and s periods left until the last period. The solution to the first order condition (19) can

be written as Ry A7_1 + ¢, 7—1. Substituting into the first order condition and simplifying

25



yields

e MiArateer = (] — g)em Y FrArat () (we—cero1)twe)
+qe Y BrAr—1+(14r) (we—ce p—1) Fwu)
e~ Ve -1 — (1_q)e—W((l-ﬁ-T)(we—Ce,Tfl)-*-we)
+qeV((H7)(we—ce 7—1)+w)

Using this in the value function yields

1

1+r
_ _Rl—lefv(R1AT—1+ce,T—1)

V(Ap_1,e) = —eV(BiAr teer 1) _ e~ V(B1Ar 1+ce 1)
—1

(21)

and repeating this for problem of an unemployed agent at 7' — 1 yields V(Ar_1,u) =

—Rfl e~ Y(R1Ar_1+eur-1)

Iterating backwards and using cr_s = RsA7_5 + ce7—s for employed and cr_s =

RsAp_g + ¢y 17— for unemployed, it is easy to verify that
V(AT,S, 6) = —Rs_lef’Y(RSAT—s"‘Ce,T—S)
V(Ar_gu) = —Ryle V(Redrostenrs)
with Ce,T—s and Cu,T—s Satisfying
e Ve T—s — (1 _ q)e*'Y(Rs—l(1+T)(we*Ce,T—s)+Ce,T_S+1)
-‘,—qe*7<Rs—1(1+7’)(we*Ce,T—s)-ﬁ-Cu,T_stl)

e_rycu,Tfs — (1 _ h)ef'Y(Rs—l(1+7')(wu*Cu,T—s)+Cu,T—s+1)

_._he*'}’(Rs—l (1+7‘) (wufcu,T—s)+Ce,T—s+1) 5

The limiting value functions when s — oo is

V(die) = —tleiide) 2 oz Ay (e)
r

V(At,U) = — 1+ Tei’y<1;rAt+Cu) = e*'Y_lL_Atv(u)
r

with ¢, and ¢, satisfying
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67706 — (1 . q)ef'Y(T(wech)"_cﬁ) + qef’Y(T(w(i*CE)—’_Cu)
=16 = (1 — h)e=1r(wu—cu)te) 4 pe=1(rwi—ci)+e) (25)

which, as shown in the next section, always has a unique solution for ¢, and ¢,. Con-

sumption is given by

Y { = Ay + ¢ if I = e (employed) (26)

1L+T,At + ¢y if l; = u (unemployed)

From (26) we see that all individuals consume the annuity value of A; plus a constant
which only depends on employment status. All individuals with equal employment status

will thus save (or borrow) equal shares of their wage, regardless of wealth.

A.2 Existence and Uniqueness of the Value Function

Let us now show that there always exists a unique solution to (25). Define :

r = exp{—7ce}
y = exp{—y cu} @)
D= % = exp {7 (ce —cu)}

and

W = exp {yrw.}
B = exp {yrwa)

D is the ratio of the utility of an unemployed to the utility of an employed if they

have the same assets. We can then rewrite (25) as

Wa" = (1—q)+¢gD (28)
By = (1—h)+hD!

Giving

(1-q)+¢D

=D
(1—h)+hDT

(29)

| =
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Note that (28) and (29) only have one unknown, D. If we find a solution for this
equation we have also found x and y (given (28)), and consequently c. and ¢, as well as

V(L) and V(U). Now let the function A(D) be defined by the RHS of (29). It is easy to

see that 8’3([?) > (0 and

A1) = 1
lim A(D) = 0 (30)

Given that the left hand side of (29) is constant, and the right hand side monotonically
increasing and with a range that goes form 0 to oo, the solution to (29) has to exist and

be unique. Additionally the solution to (29) requires that

>1&D*>1
=leD =1 (31)
<l D*<1

o= | = =

If the employed are politically decisive, the utility will be higher for employed than
for unemployed. This implies that the net wages are higher than unemployment benefits
e) % > 1. Given this, it is easy to observe that w. > c. > ¢, > w,. This follows from,
D > 1 and (28)

l%ﬂl—@+qD)>

We—ce = 0 (32)
yr
log (1—h+h D!
e — g = BLZRT ) <.
yr

A.3 Optimal taxes with infinite turnover

Consider the continuous time version of the model where h represents the instantaneous
hiring rate, which is allowed to take any positive value. Take a currently unemployed
person. Denote the time until he finds a job by 7 which is a stochastic variable with a

T

density function f(7) = he™"7. Let us consider an unemployed individual who during
his current unemployment period follows the (potentially) suboptimal plan of consuming
wy+ 7A;. When he finds his next job he reverts to the optimal behavior. Denote the
conditional value function of this individual W (A¢, u,7) where 7 denotes his expected

utility if he finds a job exactly 7 units from now. We then have
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W (A, u,t) = —/TeTSeV(TAﬁw”)ds—o—eTTV(At,e) (33)
Jo

T

A 1—e™"
= e rAtw)Z_ — L oY (Aye)
r

Clearly the unconditional value function, denoted W (A;,u) satisfies

V(Ag,u) > W(A,u) = /000 W (A¢,u, 1) f(T)dr

So:
W(Apu) = — / <€7(TAt+w“)1_T€_ + eTTV(At,€)> he " dr
Jo
_e—’Y(TAt-HUu) o) 00
- — / (1—e) he "dr + V(A e) / e "The " dr(34)
Jo Jo

- r (1_r+h>+v<At’e)r+h

Now take the limit of both sides as h — 0o. We then see that
hlim W (A, u) = hlim V (A, e) (35)

Now we have that V(A e) > V(A u) > W(As,u) since W denotes a sub-optimal

plan and wage is assumed to be higher when employed than when unemployed. So

lim V(A u) = V(Ag,e) (36)

h—o0

This means that uncertainty disappears and consumption in the two states converges
to the same level. The conclusion is thus that the role for insurance disappears as turnover
increases to infinity. If saving and borrowing are not allowed, the value functions in the
two states may also converge as turnover goes to infinity. Consumption in the two states
cannot converge in this case, however, so the role for insurance as a means of smoothing

consumption remains.

A.4 Tax level that maximizes the Utility of the employed Workers.

To maximize the utility of the employed workers over T is equivalent to maximize c.. From

(28), we have
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ce=(1—7')w—ln(1 —vq:-qD). (37)

Now note that we — w, = w(l —7) —wrlz% = w(1 — ) where § is the tax rate that
corresponds to full insurance. Using this in (29) and taking logs we obtain
In (D**") +In(1 —q+¢ D) —In((1 —h) D+ h)

T=6—10 T i (38)

This establishes a monotonic relation between 7 and D. Certainly, the employed will
never want to have 7 higher than ¢ (full insurance), and non negativity of 7 implies that

D can not be higher than some value D > 1, which is the unique value that satisfies
In(D*") +In(1—g+¢gD)—In((1—h) D+h)=~rw.

Substituting 7 from (38) in (37) we can express the utility of the employed agents as

a function of, D, the relative utility in the two states.

[6 In (DY) = [§In((1—h) D+h)+(1—-6) In(1—q+q D)]]
yr

ce=w (1 -96)+ (39)

Consequently the problem is reduced to maximize equation (39) for values of D be-

longing to the interval [1, D]. The first and second derivatives of (39) are

dce 1 (1—h) D qD
8D_5[6(1+r)_{6(1—h)D+h+(1_6>1—q-|—qDH (40)
and
Pe. G5 1 (L—h)h (1-9)q
A b 1 ey rr AL Brverery I
Now let
(1—h) D gD

J<D):6(1—h)D+h+( —9) 1—q+qD

It is clear that J (D) is monotonically increasing with J (0) = 0 and limp_,o.J (D) = 1.
Consequently:

e If § (14 r) > 1 there is no interior maximum for c., since its first derivative is always

positive. The non negativity of taxes implies that the tax level that employed agents
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would prefer would be zero (and D = D).

o If (1 +r) < and the turnover is zero (that is the probabilities ¢ and h are both
zero), then J (D) = 6§ < § (14 r) for all values of D. So again the tax level that
employed agents would prefer would be zero (and D = D).

e If 6(1+r) < 1 and the turnover is positive (that is the probabilities ¢ and h are
both strictly positive) there is always an unique value of D that makes the first
derivative of ¢, equal to zero, and in this point the second derivative is negative.
Let’s call this value D (J ([)) = §(147)). Note that D > 1, because J (1) =
S(1—=h)+(1—=08)g<dé(l+r).

— If D < D (thisis: §(14+7) > J (D)), then c, is increasing in the whole interval
[1,1_)], consequently the employed agents would maximize their utility with
D =D and 7 =0.

— If D> D (thisis: §(147) > J (D)), then c, achieves its global maximum at
the feasible point l~), and the tax level that maximizes the utility function of

the employed agents is:

61n(f)1+’”>+1n(1—q+q f)) —1n<(1—h) f)+h>

Yrw

T=0— <6 (43)

By solving J (D) = § (1 4+ r), we can obtain a closed form value for D:

(\/b2 " de— b) (44)

_6—=6(1+n)
b_1—6(1+r)Q+ 1—6(1+7) (45)
and
6(1+r)
= TTosan 1@ (46)

A.5 Consumption and Value Functions With Finite Voting Cycles

Assume there is a voting cycle so that the tax rate can be fixed for s period. The decision

about the tax rate is set at least one period in advance of when it becomes in effect.

31



The tax rate that is determined at t thus appliestot+1...t + s . We derive the value
functions when the tax rate is set to 7 for s periods and thereafter set to 7* , where 7
and 7* are allowed to take non-negative value. The tax rate in the current period is also
set to 7, although it is trivial to change that assumption. The aim of this section is to
show how preferences over 7 vary with s. To do this we need to find the value functions in
the two employment states as functions of s,7,7* and A;. We derive the value functions
V (A, l,1,7*,s) recursively for s = {1,2,...}.

Now redefine

w(l —7%) (47)
wr*(1 —a)/d

We

Wy,

With this notation, we can view w(7* — 7) as an extra cash transfer to the employed

the next period. For the unemployed, the corresponding extra transfer is ww%‘)l(lfa).

When s = 1 the value functions are then given by

V(A e,7,7%,1) = max, {—e 7
~r (1= V(A +w(r —7) ) (48)
+qV (Argr + =02 )y
st. Appr = (1 +7) (A +we — )
V(A u,7,7%,1) = max. { —e 7
L[ = W)V (A + 0T ) (49)

+hV (Aip1 + w(t* —7),u)]}
sit. A = (14+7r)(Ar+wy — )

where V(-,-) are the infinite voting cycle value functions previously derived. Now let us
guess that the following solution to the consumption problem at time ¢, given 7,7* and s

has the following form

" { 1Ay + G, if employed (50)

IL—H‘At + Cy,s if unemployed

Simplifying, using the explicit form of V(-,-) and using the budget constraint we get
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V(At’ €T, 7-*7 1) = eivﬁAtmaXEeJ{ - 67756,1
—L[(1 = g)e (TR T r(we—Gen)tee)

+qe 7(1+Tﬂlxl_a2+7‘(we Ce l)+cu)]}
V(Ap,u,7,7%,1) = e A maxg, ; { — eVl (51)
_%Kl — h)e 7(1“4_&_” TLZG) 4y =1 )Feu)

L e (T *T)-Q-T(wufcu,l)"'ce)}}

Let the choice variables without tildes denote their optimized values. The first order

conditions are then

e~ Vel — (1 _ q) Y rw(T" =7)+r(we—ce,1)+ce)
tqe 7(Hrﬂlxl_ﬂl_w(we Ce1)Feu)

et = (1= h)e TR e e
_i_he—w(l—irw(’r*—T)—i—'r‘(wu—cu,l)—&—ce)‘

which are satisfied for all A; for the proper choice of ¢, and ¢, ; thus confirming (50).

Using the first order conditions, the value functions are

V(A e,7,7%,1) = —e 1T re—cer

52
V(Ata u,T, T*, 1) 71+TAt 1+T e~ VCu,1 ( )

Now continuing recursively we find that for s > 1 periods the value functions are

V(At7 €T, 7-*7 S) = ei’yﬁAt maXg, s+1 { - 677Ee s
_1 Kl — ) (1+r (At+w(7' —T))"I‘T(we—ce S+1)+CE o 1)
Mﬂ
e ’Y( 1+r +r{we—7Ce s+1)+Cu s 1)
e ) -

V(A u,7,7%,8) = e A maxg, +1{—e‘“ﬁ“
1 ( TLMI_EZJF(IL_U,S"‘U,S
~4(1 - me r=Ga)oua-t)

‘I‘hei’Y(l_J""‘ (T 77—)+T(wufcu,s)+ce,s—1)} }

with value functions

At 14r —
V(Ape,7,7%,5) = —¢ T AL o

V(As,u,7,7%,5) = —e 1T 1+T e VCus
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We see that the value functions in (54) are linear in the term e VT4 | Preferences
over tax rates for the coming s periods are thus independent of wealth, just as in the case

of constant tax rates.

A.6 Temptation to Deviate

Let V(A¢,., 71,72 ) denote the value function if next periods tax is set to 71 and thereafter
to 1o forever. Also let V(A ., 7) = V(Ag,e,7,7). Now define 7% as the tax rate that

maximizes V' (A, e, 7). We then have that

oV (Ay,e,75,7%) 1
om 147

1—a
[(1 = @) (=w)U(e(Aer1, €) + qu—=U"(e(Ap+1, )] (55)
Now we want to show that (55) is strictly negative so that the temptation to deviate
is strictly positive. First assume that the optimal tax rate is positive so that we have an

interior optimum. Since 7* maximizes V (A¢, e, 7) it satisfies

0 — OV (A, e, )
or
= 0= 0) (0 ) + T (56
+q <w1%‘laU’(c(At+1,u) + 8V(Atg71_’u’7—*>> ]
where we use that also W = 0. From this follows that
8V(At’;7117- *T%) _o0— an(Atg:u’T*) (57)

where the partial derivative is with respect to the first 7, i.e., the tax rate next period.

OV (Ary1,u,m)
or

So what remains is to show that is strictly positive. To do this we first note

that from (56) follows that

1-— 8VA y» Yy *
U'(e(Ausnre) = _qq>w <w daU’(c(At+1,u)+ ( oL ) >>. (58)

For an unemployed we have
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oV (Ay,u,7*) 1 , OV (Ay1,6,7)
e A GG
(1 —h) <w1 — aU’(C(At+1,U) + W) }
Using (58) we get
OV (Ag,u, 7*)
or
B 1 q l—a_, OV (Apy1,u,7")
N 1+r[h<q—1 <w d Ue(Avrr,u) + or
1—a oV (A 7U7T*
+(1 - h) (w d U/(C<At+1,U) + ( té—;l.- >> }
1—qg—nh l—a, , OV (App1,u, )
A+r(1-q {“’ g Ul + =5 '

From which we find that

OV (Ag,u, )
or

J
=w— > kU (c(Arys,u) >0
s=1

(59)

where k = (li%@fq) and U’(¢(Agss,u) is conditional on the median voter being unem-
ployed from ¢ + 1 to at least t + s.
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