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Abstract

This paper analyzes the design of an optimal unemployment compensation scheme.
The problem is modeled as a dynamic principal-agent relationship between a risk
neutral planner (the principal) and risk averse workers (the agents), where the plan-
ner’s inability to observe workers’ job-search efforts creates a moral hazard problem.
To design an implementable scheme, we require that each agent is guaranteed a min-
imum level of expected discounted utility, regardless of his past history. In contrast
with previous studies, we find that the optimal contract is quite close to actual
unemployment compensation schemes, both qualitatively and quantitatively.
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1 Introduction

Unemployment compensation programs are an important ingredient of social welfare poli-
cies in developed economies. These programs have been widely criticized because of the
adverse effects they can have on worker’s incentives to search for a new job. This criticism
has stimulated extensive research into optimal insurance schemes that take these perverse
effects into account.

A series of papers use the dynamic moral hazard model to analyze the trade-off be-
tween (unemployment) insurance and (search) incentives. The key feature of the envi-
ronment is that the probability of finding a new job (or a wage offer above the agent’s
reservation value) depends on the search effort made by the agent, which is not observed
by the planner. In their seminal work on unemployment insurance, Shavell and Weiss
(1979) establish that, because of moral hazard, benefits must decrease throughout the
unemployment spell, approaching zero in the limit. Usami (1983) considers a dynamic
model with moral hazard, where the probability of reemployment conditional on search
may depend on the employment history. In an influential paper, Hopenhayn and Nicolini
(1997a) (HN hereafter), extend the analysis of Shavell and Weiss, increasing the number
of policy instruments available to the government. Together with the sequence of benefits
paid to the unemployed workers, they introduce the possibility of contingent wage taxes
after reemployment.

All these models confirm the decreasing benefits result of Shavell and Weiss, a charac-
teristic that seems to be shared by most existing schemes. However, the optimal unem-
ployment insurance programs derived from the standard dynamic moral hazard model,
such as the one proposed by Hopenhayn and Nicolini, also have certain features that
contrast with what we observe in the real world. First, the optimal contract implies
that benefit payments decrease slowly with time and never stop decreasing. Second, the
optimal program imposes a tax on the wage the worker receives when he finds a job,
which is increasing in the length of worker’s previous unemployment spell. In contrast,
as reported in Figure 1 and Table 1, most OECD countries’ unemployment compensa-
tion schemes pay a decreasing level of benefits for a fixed period of time and a constant
minimum level thereafter.! Moreover, none of the observed schemes presents duration-
dependent wage taxes. Third (partially given by the combination of the first two points),
the difference between the after-tax wage and the unemployment-benefit in HN is rather
small compared with existing unemployment compensation schemes.?

[Figure 1 here]

'Most OECD countries have two types of unemployment benefits. The unemployment insurance
system and the assistance system. The unemployment assistance system grants supplementary income
to workers who have exhausted the insurance system benefits or who do not qualify for receiving them.
Unemployment insurance systems in EFTA countries have shorter duration periods than other countries.
For EFTA countries, the average duration is around 0.5/1 year, whereas, in many other OECD countries
the transfers may continue for an indefinite number of periods. The behavior of the unemployment benefit
payments always presents a downward jump after a short period of time (from 6 months to 3 years) and
an almost fixed level of transfers thereafter (see Reissert et al. (1994), Kalish et al. (1998), OECD (1994),
Chapter 1 in Layard et al. (1994) and Blondal et al. (1995)).

2An example of the optimal scheme proposed by Hopenhayn and Nicolini is reproduced in Figure 6
(dotted lines), which will be briefly commented below in this section.



The discrepancy between optimal and actual programs has obvious implications for
government policies. For example, HN argue that by switching from the existing policy
to the their optimal transfer scheme, the US government could save approximately be-
tween 15 to 30% of the overall spending on unemployment compensations. Hopenhayn
and Nicolini (1997b) find costs reduction of the same magnitude for Spain. In this paper
we show that most of the discrepancies between the optimal schemes such as the one pro-
posed by Hopenhayn and Nicolini and the ones implemented throughout most developed
countries arise from the assumption in the latter that the planner can, and will, inflict
infinite punishments on workers. In particular, we first show that the optimal contract
derived from the standard dynamic moral hazard model implies a weaker form of what
is known as the “immiserization result”:® if the worker’s utility function is unbounded
below then efficiency requires that worker’s expected discounted utility falls, with posi-
tive probability, below any arbitrary negative level. We will then argue that relaxing this
assumption leads to an optimal contract which is quite close to existing unemployment
compensation schemes.

The infinite punishments assumption is questionable in some circumstances for at
least two main reasons. First, it may be impossible for the planner to enforce, ex-post,
such punitive plans, for example because these would imply excessive social conflict costs.
Second, workers may have ways of opting out of the insurance scheme. This could be
the case if long-term unemployed workers could find a job in the informal economy, if
there are migration possibilities, or if the worker can simply leave the program opting for
self-sufficiency or relying on family support.*

In this paper, we consider the possibility that, when designing the optimal program,
the planner must respect a lower bound on the expected discounted utility that the agent
can have ex-post regardless of the previous history, and we characterize the optimal trans-
fer scheme.

The main qualitative features can be summarized as follows. First, at the beginning
of the unemployment duration, benefit payments decrease much more steeply with time
compared with the benefits implied by the unrestricted model without minimum utility
bound, and involve a “last jump” to a minimum. We refer to this minimum benefits
level as the “long-term unemployment” or “subsistence” level. When the unemployment
benefits reach this level, the transfers stay constant during the remaining unemployment
spell and the level of payments depends only on the lower bound on the agent’s expected
discounted utility. Second, once a long-term unemployed worker finds a job, he pays
a fired tax (which can be equal to zero) which does not depend on the length of the
long-term unemployment period.

Looking at Figure 6 it is possible to have an intuition our results. Figure 6 displays
a parametrized comparison between the optimal unemployment compensation scheme
implied by the unrestricted model of HN (dotted lines), and the restricted one - with
utility bounds - that we propose in this paper (in solid lines). In both cases, the upper

3See Thomas and Worral (1990).

4 An additional reason why the infinite punishment assumption is questionable comes from Atkeson and
Lucas (1995). They use a dynastic interpretation of the infinite horizon model. Under this interpretation,
an arbitrarily low utility level after some date means that a huge burden is imposed on future generations
since ancestors could, and would, sell the consumption of their heirs without limit.



lines represent the net wage w; - i.e. the after-tax wage a worker should receive once he
finds a job - as a function of the unemployment period, in percentage terms of the gross
wage. The lower lines represent the replacement ratios for benefits b;. In the unrestricted
case, the two lines are very close to each other, since the use of dynamic incentives
allows the planner to reduce the within-period difference between unemployment benefits
and after-tax wage, by back-loading punishments. In the restricted case, when the lower
bound constraint on worker’s expected discounted utility is binding, the scope for dynamic
incentives vanishes (since b; cannot be lowered anymore), and the difference between the
unemployment benefits and the net wage has to be big, and equal to the difference arising
in the static problem. Thus, on optimal contract implies that the difference between
after-tax wage and unemployment benefits increases during unemployment spell, and
approaches the “static difference” after finitely many periods. The optimal way to increase
the difference between w, and by, is to design a flat net wage schedule (implying a constant
wage tax) together with a steeply decreasing unemployment benefits path. Finally, when
the unemployment benefits reach their minimum level, the transfers stay constant forever,
due to the presence of the minimum utility bound.

A quantitative analysis is also performed, using data for the Spanish economy. We
find that the actual scheme is not too far from the optimal one. However, according
to our model, the Spanish unemployment compensation system is too generous during
intermediate periods of unemployment, and it provides benefits payments which are too
low for both very-short-term and long-term unemployed workers, compared to the optimal
ones.

A minimum bound on expected discounted utility has already been introduced by
other authors. Atkeson and Lucas (1995) characterize the optimal contract in a pure
adverse-selection setup with temporary (one-period) job offers. They are mainly inter-
ested in income distribution, and their approach is closely related to that in Hansen and
Imrohoroglu (1992), where the goal is to quantify the welfare effects on unemployment
insurance in general equilibrium. Phelan (1995) modifies the repeated insurance prob-
lem with adverse-selection of Green (1987) and Thomas and Worral (1990) and shows
the existence of a non degenerate long-run distribution of consumption. Phelan (1993)
analyzes a repeated moral hazard problem between firms and workers and shows that
(efficiency) wages should increase with tenure. Finally, Wang and Williamson (1996) pro-
vide calibrated dynamic OLG models with moral hazard associated with search effort and
job retention. Following Phelan (1994), they assume that each new labor-force entrant
obtains a prespecified level of ex ante utility.

The literature on optimal unemployment insurance is relatively new, yet quite ex-
tended. However, most of the remaining papers address questions and use approaches
that cannot be directly related to our own. The interested reader can refer to the recent
summary of Karni (1999).

The methodology we use is sometimes called recursive contracts and some references
related to our approach are: Abreu, Pearce and Stacchetti (1990), Fudenberg et al. (1990),
Spear and Srivastava (1988), Phelan and Townsend (1991).

The paper is organized as follows. In Section 2 we introduce the recursive formulation
for the dynamic moral-hazard model. In Section 3 we present the basic unrestricted
version of the model and derive the closed form solution. In Section 4 we present the

3



restricted model with utility bounds, we characterize the optimal contract in detail and
we compare it both with the unrestricted model of HN and with the existing programs.
Section 5 concludes.

2 Model

We consider a search model with informational problems and our starting point is HN.
Suppose that a risk-neutral planner must design an optimal unemployment compensation
scheme for a risk-averse worker. In any given period, the worker can be either employed
or unemployed. Jobs are permanent.’ If he is employed, then he earns a gross wage S
forever. If the worker is unemployed, he can engage in costly job-search, and the higher
the search-effort a, the higher his probability P(a) of being employed in the next period.
The timing of the model, in the unemployment state, is reported in Figure 2.

[Figure 2 here]

The optimal unemployment compensation would be straightforward if the planner
could observe the search effort. In this case, the worker would be fully insured against
employment risk, would enjoy constant consumption and it would be possible to imple-
ment the action that maximizes total welfare, i.e. the first best action.

Suppose however that the planner cannot observe a. In this case, unemployment ben-
efits are not paid only as insurance, but must also play the role of giving incentives for
search.

The problem can be formalized using the following contractual terminology. At time
zero, the principal-planner offers a contract W to the agent. This contract is optimal
in the sense that it guarantees an initial utility level Uy to the worker, minimizing the
expected discounted value of the net transfers to the agent. In particular, for each date ¢
the contract WV specifies net transfers ¢; and a recommended action a; as a function of the
realized history h* = (h(0), ....., h(t)). The history h’ is a vector of zeros and ones, where
we denote h(t) = 1 if the worker is employed at the beginning of period t and h(t) = 0 if he
is unemployed. Thus, the principal-planner designs the unemployment insurance scheme
W choosing optimally a pair of functions {c,(h'), a;(h)},°, taking into account the moral
hazard problem in the unemployment state. The planner knows that the worker orders
the implied stochastic processes of consumption and search efforts {c¢;, a;} according to

Efjﬂ fuler) — Clar)] (1)

where the probability distribution, with respect to which the expectation in (1) is taken,
depends on the implied sequences of actions. We assume that the utility function wu(-) is
strictly increasing and strictly concave while the effort cost function C(-) is assumed to
be strictly increasing and convex. We denote by # € (0,1) the intertemporal discount

°In the previous version of the paper we allow for a positive firing probability. The assumption of
permanent jobs does not changes any of our qualitative results. Moreover, also HN assume permanent
jobs.



factor. We use the symbol b, to denote the unemployment transfer, i.e. ¢; = b; if h(t) =0
and we use w; to denote the net wage (if the worker is employed), i.e. ¢; = wy if h(t) = 1.

Following the recursive contracts literature, the contract can be formulated recursively
using current employment situation h(¢) and worker’s expected discounted utility U; as
state variables.5 Consider first the unemployment state case (h(t) = 0), and let U be the
discounted utility promised to the agent at the beginning of the period. Given a utility
level U and present state h = 0, recursivity means that the problem can be stated in terms
of three functions [a(U),b(U),U’(0,U, h’)] determining the current action a; = a(U;), the
current net transfer b, = b(U;), and a promised future utility U1 = U’(0, Uy, h(t + 1)),
h(t 4+ 1) € {0,1}, which is contingent on the search process outcome.

If we define U*(0,U) = U'(0,U,0) and U¢(0,U) = U'(0,U, 1), then the choice of
the functions [a(U), b(U), U¢(0,U), U"(0,U)] must satisfy the following two sets of
constraints:

U>u(bU))—C(a)+ 31— P(a)) U0,U) + P(a)U¢(0,U)] Va. (ICO)
U=u®U))—-C(al))+B[(1-Pl))U"0,U) + Pa))U(0,U)]  (PKO)

Constraint (ICO) is the incentive compatibility constraint ensuring the agent is willing
to deliver the amount of effort called for in the contract. Equation (PKO0) requires the
contract to deliver the promised level of discounted utility to the worker, and is called the
promise keeping constraint and plays the role of law of motion for the state variable U.
The equivalent promise keeping equation in the employment state is

U = u(w(U)) — | + U1, U) (PK1)

where w(U) is the net wage the worker receives after tax (7 = S — w) is paid, and we
assume a fixed effort cost of working equal to [ > 0. The starting value Uy will be given
by the time-zero participation constraint of the contract W.”

Recursivity uses the fact that, under some conditions, second-best contracts have the
property that any continuation of the contract is still on the constrained utility possibility
frontier. Our unemployment compensation problem has two different Pareto frontiers
which are precisely the planner’s value functions in the two states. The planner’s value
function in the unemployment state V,, is defined as follows:

VulU) = sup —b+ F[P(a)Ve(U%) + (1 = P(a))Vu(U")]

a,b,Uv,Ue

s.t. (ICO) and (PKO).

6Pavoni (1999) contains a formal proof of this recursivity result.
"To clarify further the law of motion interpretation of the promise keeping constraints, let us be
some-what redundant in notation and rewrite (PKO0) and (PK1) as follows

UF = ulb) — Olad 4 80— Plad) Ui + PlaUf
U = u(w)—1+pU7,.

It should now be easier to see that each equation implicitly maps values of the state variable in period ¢
into values of the state variable in period ¢ + 1.



The problem in the employment state is much simpler since there are no incentive prob-
lems. The associated planner’s value function V is
VU) = sup S —w+ BV(U°)
w,U¢€
s.t. (PK1)

3 Unrestricted Case: The Immiserization Result

In what follows we will solve the problem when there are only two actions. We assume
a € {0,1}, i.e. the worker can either “search” (a = 1) or “not search” (a = 0). We
define P(1) = p € (0,1) and P(0) = 0; moreover, we normalize the search costs by setting
C(1) = ¢ > 0 and C(0) = 0. Finally, to make the problem interesting, we assume it is
always optimal to induce the agent to supply a = 1 while unemployed.®

Analogously to the general case, the value functions V,, and V, for a planner facing
respectively an unemployed and an employed worker to whom a level U of utility is
promised are defined by

Vu(l) = sup —b+BlpVe(U%) + (1= p)Va(U)] (2)
st US>U"+ 5—; (3)
U = u(b) —c+pB[(1-pU"+pU. (4)
and
Ve(U) = sup §—w fV(U7) ()
st © U=u(w)—1+pU° (6)

where (3) and (4) are the incentive compatibility and promise keeping constraints respec-
tively.
It can be verified directly that when the utility of the agent takes the logarithmic form,
i.e. u(z) =In(x), [ = ¢, a solution to the functional equation (2)-(5) is
_ SK  Bexp{(1-p)U}
S N €xp {C} eXp{(l _5>U} (8)
1-p3 1-p3

where K € (0,1) and B € (exp {c},exp {f}i) are constants.” An added bonus is that
the implied policy functions are linear in the space of utilities. In particular, for the

8Intuitively, this assumption will always be met for a sufficiently high gross wage level S. Equivalently,
as we will see below, the exact condition specifies a range of utilities as a function of the whole space of
parameters.
9n particular K = 1_7(% and B solves
1-0c

In [BTI% —(1 —p)B} =1In(p) + 5 +ec.



unemployment state, the policy functions are

w®bU)) = (1—A)U+InB 9)

U“(0,U) = U—% (10)
£—InB

Ue(O,U) — U+pT (11)

The employment state policy is simply a constant utility U¢(1,U) = U for each period,
guaranteed by a within-period net wage equal to

u(w(U))=(1-p)U +c. (12)

In Figure 3 we have drawn the unemployment state policy functions. They are straight
lines in the space of utilities. Figure 3(b) describes the dynamics of the system (equa-
tions (10) and (11)). Incentive compatibility implies that the expected discounted utility
decreases if the worker remains unemployed while it increases if the worker finds a job.

[Figure 3 here]

The formal counterpart of the previous discussion is the following proposition.

In( X2 t
Proposition 1 Assume u(z) = In(z), [ = ¢, and let L = 1?‘51 , with K and B defined
above. Then (i) the value function for the planner’s problem in the unemployment state
is given by (7) if U < L, and V,(U) = —mgl__ﬁﬂl otherwise and (ii) the planner’s
employment state value function is given by (8) for any range of utilities.

In Pavoni (2002a) I prove the equivalent of this proposition for a more general problem.

From Figure 3(b) we can see that if the worker stays unemployed for a sufficiently long
period, then his utility reaches an arbitrarily low level. This is the graphical intuition for
the next proposition.

Proposition 2 Fiz an arbitrary negative level of utility U. Then given any initial level of
utility Uy there is a positive probability that the worker’s expected discounted utility falls
below U.

Proof. Let A =Uy—U, and 6 = U — U*(0,U). From (10) we have § = % which is
independent of the level of the state variable U. So, given U and Uy, there will be a natural
number N such that A < N¢. Then, if the worker cannot find a job for N subsequent
periods, the utility will fall below U, and this happens with probability (1 — p)Y > 0. ®

Thomas and Worral (1990), in a model with adverse selection and i.i.d. shocks, prove
a much stronger result. Namely, they show that if the utility is bounded only above and
displays non-increasing absolute risk aversion, then any arbitrary low U is reached with
probability one. This result is know in the literature as the immiserization result.



Remark 1 HN, in their Proposition 1, show that as long as V, is concave then U >
U*(0,U). From the Theorem of the Maximum we expect the policy U*(0,U) to be con-
tinuous in U. This would imply that the result of Proposition 2 still holds for any un-
bounded below agent’s utility functions, with an arbitrary number of actions. Indeed,
for any two fized levels Uy > U, the closed interval I = [U, Uy, ]| is a compact set and
f(U)=U-U%0,U) would be a continuous function of U. Thus, we could use the positive
number 6 = minger f(U) as we did in Proposition 2 to obtain the desired result.

4 Restricted Case: Imposing Utility Bounds

A key feature of the present paper is to impose a lower bound Uy, on the expected
discounted utility that can be assigned to the agent from any date onward. From the
simplicity of the constraint, it should be easy to see that the problem remains recursive
in a very natural way. The Bellman equation for a planner facing an unemployed worker
to whom a level U of utility is promised is now given by

VuU) = sup —b+ B [pVa(U®) + (1 p) V(U] (13)
b,Uw,Ue
s.t. (3), (4) and

UeaUu Z Umin- (14)

The problem in the employment state is analogously defined as follows

V.(U) = supS —w+ BVLUF) (15)
w,U¢e
s.t. (6) and
U¢ > Unin. (16)

Notice that we have simply added the minimum bound constraint to problem (2)-(6).

4.1 Characterization of the Optimal Compensation Scheme

In this section, we study the qualitative characteristics of the optimal contract. We will
show that the newly-defined value functions are very well shaped: the value functions
are strictly decreasing, strictly concave and continuously differentiable. We will then
take advantage of these properties to characterize the optimal contract using first order
conditions.

Proposition 3 The value function V, is strictly decreasing, strictly concave and the policy
rules are continuous functions in U.

The proofs of this section can be found in the Appendix.
The whole idea of the proof is to show that the Bellman Equation (13) define a
contraction in the space of bounded, continuous and concave functions.



Proposition 4 Let V,(Uy) = —by + [pVe (U8 + (1 = p)V, (Ug)} with Uy in the inte-
rior of the effective domain of V,, with by in the interior of the domain of the agent’s

utility function u(.). If u(.) is differentiable then the value function V, is continuously
differentiable at any such Uy and

N 1
VI(U,) = — )
u( 0) Ul(bo)
Under the same conditions we also have
~ 1
/ e —
Ve(lo) = u'(wp)

The idea of the proof is quite simple. As in many concave dynamic models, we show
differentiability by adapting the Benveniste and Scheinkman (1979) Lemma to our case.!”
The first order conditions in the unemployment state are:

N0 = o a7)
VWOV = —pagy - 820 (18)
VLW O.0) € s+ T (19)

ViU) = [pV (U0, U)) + (1= p)V, (U™(0,U))] ; (20)

if U*(0,U) > Upin then both (19) and (20) are satisfied with equality;

together with (3), (4), (14). Condition (18) is an equality because from (3) it is easy to
see that the lower bound constraint can be binding only for U“. In (17) we report the
envelope condition. Moreover, note that if (4) is a strict inequality then g = 0. Finally,
note that we derived condition (20) from (18) and (19). The optimality conditions for the
employment state are:

1

V.U) = T W (w()) (21)
VAU) = V(UL 0)); (22)

if U°(1,U) > Upinthen (22) is satisfied with equality.
Lemma 1 The incentive compatibility constraint (3) is always binding at the optimum.

The idea is the following. As long as U¢ > U" implies a net wage payment higher then
the benefits (and this is true as long as [ > 0), then this is costly for the planner, who
thus tends to minimize this difference.!!

10For a more general characterization of the dynamic moral hazard problem’s value function, see Pavoni
(2002b). Another important reference is Phelan and Townsend (1991). They allow for random payments
and prove (weak) concavity under quite general conditions.

n the Appendix, we derived the minimal conditions on [ for Lemma 1 to hold. The condition [ > 0
is indeed a sufficient one. A necessary and sufficient condition is [ > —=2¢. When this condition is not
satisfied, the problem becomes less interesting. If [ is negative the worker receives a utility “bonus” in
case of employment. When this bonus is sufficiently high the search incentives are no longer a problem,
and the planner can design an optimal contract which fully insures the agent.

9



We are now ready to characterize the compensation scheme. In the next proposition
we consider first the interior case.

Proposition 5 For each U > Uy, such that U%(0,U) > Upin the policy functions satisfy:
(i) fori =u,e and h € {0,1}, U(h,U) is increasing in U; (ii) b(U) and w(U) are strictly
increasing; (1) U¢(1,U) = U; (iwv) U > U“(0,U) and U*(0,U) > U*(0,U).

The monotonicity results in (i) and (i) are intuitive. (%ii) implies that the worker
is fully insured when employment. This is intuitive since there are no informational
restrictions in this state. Finally, for later use note that (i7) together with U > U"(0,U)
in (iv) imply that both b and w are (weakly) decreasing in the unemployment spell.
Below we will also describe graphically the result of Proposition 5. However, let us first
characterize the optimal transfer scheme when U%(0,U) = Uppip.

Proposition 6 (i) There exists a U* > Uy, such that U*(0,U) = Uy for every U that
belongs to the closed interval [Upn, U*]. (ii) Moreover, if U € [Upin, U*] then the within
period utility u(b(U)) wvaries one-to-one with U and the promised expected discounted
utility U (0,U) is constant and equal to Uy + i for the whole set.

Result (i) it is important since it implies that Uy, will always be reached in finitely
many periods of unemployment. The idea of the result (7i) above is that when U* (0, U) =
Upnin, then u(b (U)) is used to keep the promise and U*® (0, U) is used to satisfy the incentive
compatibility constraint.

Description of the Optimal Contract We now use graphs to summarize the results
obtained in Propositions 5 and 6, and to describe the main features of our optimal contract.
To draw Figures 4 and 5 we use the qualitative features of our scheme and we choose thin
lines to draw the unrestricted policies (from the closed form solution) and thick lines for
the restricted case. As Proposition 5 (i)-(ii)- (i) shows, policies are monotone in U but
of course they do not have to be linear. Moreover, restricted policies would typically not
overlap the unrestricted case policies. Finally, it might be the case that U® (0, U) crosses
the 45 degree line. However, from Proposition 6 this can only be for sufficiently large
utility values: U > U*. None of these features would affect our discussion below.

Figure 4 reports the results of this section about the unemployment state policy func-
tions. As derived in Proposition 6, Figure 4 (a) shows that the policies for future utilities
are flat near Upyi,. Figure 4(b) depicts the policy w (b(U)), which starts at the point
U = Upin where the unemployment benefit is equal to

b(Umin) = v (1 = B)Unin) ;

hence its slope must locally be equal to one.
The problem in the employment state is very easy. The net wage starts at a level
equal to
W(Umin) = v (1 — B)Upin + 1),

and w(U) increases with U at a slope equal to (1 — ().

10



[Figure 4 here]

To summarize our results, consider Figure 5. In Figure 5(a) we consider a worker
who starts unemployed in A. If he remains unemployed, his utility decreases to B and,
eventually, reaches the minimum level U, in C. When Uy, is reached, the utility is
constant for the whole remaining unemployment spell. Moreover, regardless of the length
of the further unemployment duration, once a job is found, the expected discounted utility
jumps to D. Figure 5(b) describes the policy functions for the within period utilities u(b)
and u(w). From the direct relationship between utility level U and unemployment benefit
payment b, the feature described by the unemployment utility U" applies also to the
benefits payment b. That is, u(b) is decreasing until the minimum level is reached (in C').
After that point, the scheme pays a constant transfer and, again, once the worker finds a
job there will be a jump to D (on the u(w) line since the state has changed) regardless of
the number of periods the worker has remained in C'.

[Figure 5 here]

What happens if a worker finds a job soon 7 From Figure 5 we can see that actually
for very-short-term unemployed workers, the wage tax after reemployment is slightly
increasing in the length of the previous unemployment spell. Indeed, suppose a worker
finds a job in the first period of his unemployment (while he is in A in Figure 5(a)),
then his utility will jump to a point that is above D and, from Figure 5(b) we can see
that this implies a higher wage (i.e. a lower wage tax), than the one received by a long
term unemployed worker (which, as we have just seen, will jump to D when a job is
found). However, now the results have changed both quantitatively and qualitatively
with respect to the unrestricted case. The qualitative change is that now the wage tax
increases slightly only for a finite number of periods. Moreover, Figure 6 shows that the
quantitative aspects are also important.

Figure 6 shows and compares the results of a simulation of both our restricted model
and the unrestricted one.'? The base period is one month and the unrestricted replacement
ratios are computed according to our closed form solution of the HN model of Section
3. Dotted lines represent the unrestricted case and solid lines the restricted one. In
both cases, the upper lines describe the net wage w; - i.e. the wage (net of taxes) a
worker should receive once he finds a job - as a function of the unemployment period, in
percentage terms of the gross wage S; whereas the lower lines represent the replacement
ratios for benefits. It is easy to see how both the net wage and the benefit payment in
the unrestricted case vary smoothly during the unemployment spell; after 4 years, the
wage tax is around 20 per cent. In contrast, our restricted contract gives a net wage that
decreases for a while and remains constant afterwards; the implied wage tax (S — wy)
never exceeds 5 per cent.

To understand better why (in Figure 6) the benefit payments behavior for the restricted
case (lower solid line) is so different from the unrestricted case (lower dotted line), we
now give an intuitive explanation. The use of dynamic incentives allows the planner

12For expositional purposes we anticipate here some quantitative results. The calibration exercise is
discussed in detail in (the next) Section 4.2.

11



to reduce the within period difference between unemployment benefit and net wage the
worker receives after reemployment. However, when the lower bound constraint is binding
the scope for dynamic incentive possibilities vanishes, and the difference between the
unemployment benefits and the net wage has to be big, and equal to the difference arising
in the static problem. Now, if we start from a level of utility for which the lower bound
constraint is not binding, then during the unemployment spell the difference between
unemployment benefits and net wage has to increase, approaching the “static difference”.
There are only two ways of increasing the difference between the two payments: increasing
the net wage and decreasing the benefits. Because of consumption smoothing, the net
wage cannot increase during the unemployment spell. Thus, the wage can only decrease
more slowly (compared with the unrestricted model) for a while, and remain constant
thereafter. On the other hand, the benefits have to decrease much more rapidly: one
reason is the usual incentive provision, as in HN, the second reason is the mentioned need
of increasing the difference between the unemployment benefits and the net wage during
the unemployment period. Thus, benefits decrease steeply for a finite number of periods
and then become completely flat. In contrast, in the unrestricted case, dynamic incentives
are always feasible. As a consequence, both the net wage and the benefit transfer decrease
regularly with a much lower slope. During unemployment, benefit payments never stop
decreasing, implying, eventually, arbitrarily low levels of utility, as we have shown in
Proposition 2.

4.2 Quantitative Analysis

We calibrate our model using data on the Spanish economy. I normalize the gross wage
S =100 and the effort costs c =1 = 1.

We interpret each period as a month so we set the discount factor 8 = 0.996 which
implies an annual discount rate of 5%. The main departures from HN are the choice of
the risk aversion parameter and the estimation of the minimum level of promised utility

Umin- HN use CRRA-preferences of the form

and choose o = 0.5. In our quantitative exercise, we set ¢ = 1, i.e. we use the logarithmic
utility function. This is mainly done in order to use our closed form solution.'® Finally,
to estimate the parameter Uy, we first set

U(QS) —c+ ﬂprork
1—p5(1-p)

where ¢q expresses the “social salary” as a function of gross wage S. Thus, Uy, corresponds
to the expected discounted utility of receiving the social salary forever and always having

Umin -

(23)

3However, Attanasio and Weber (1993) use UK cohort data to estimate the intertemporal elasticity
of substitution. In our specification - given we assume CRRA preferences - the results of Attanasio and
Weber imply a o between 1.3 and 1.5. Moreover, Baily (1977), who studies issues similar to those in this
paper, argues for setting o = 1, as we do.
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the chance of getting a job, and paying no taxes. The parameter U, is defined

and represents the utility of working forever receiving the gross wage S. Thus, Uy, is
calibrated by setting ¢ = 0.20.! Moreover, note that u(S) = In(100) = 4.6 so the cost
¢ =1 =1 is between one fourth and one fifth of the wage utility, and Uex = 900.

In Figure 6, we report the simulated replacement ratios for the our restricted model,
and we compare them with the ones obtained using the closed form solution of the un-
restricted model of HN. We use p = 0.15 and the starting value Uy € (Uwin, Unork) is
computed - partially following HN - according to the existing Spanish scheme.'> We have
just commented on Figure 6 in Section 4.1.

[Figure 6 here]

The benchmark level used for p is an intermediate one. Bover et al. (1997) emphasize
the high degree of (both observable and unobservable) heterogeneity between workers’
hazard rates in the Spanish labor market.'® Thus, in Figure 7, we investigate how the
optimal transfer scheme changes with p. We consider four possible values for p — 0.08,

14The amount of the non-contributive assistance level of transfers, is means-tested, varies across dif-
ferent Autonomous Communities between 30,000 to 45,000 pesetas ($150/180), and there is no fixed
duration (See Lopez (1996)). For example, in Catalonia, the transfer is called PIRMI (Programa in-
terdepartamental de la renta minima d’insercié) and, in 1998, the monthly payment was approximately
40,000 pesetas ($160). The Bulletin of Labor Statistics (1999) reports as 300, 000 pesetas ($1,200) per
month the 1998 average wage in non-agricultural activities. We estimated the parameter g following the
common assumption that workers subject to severe unemployment risk face a wage that is two thirds of
the average national wage.

15Given we normalized the gross wage S to 100, the current insurance system can be represented by a
contract that has not taxes or transfers when unemployed (w = S), and pays a first benefit level b* of 70
for the first six months of unemployment, from the 7th to the 24th month the benefit level b? is set equal
to 60, and from the 25th onward we assume the worker receives an assistance level of benefits b3 = 20.
The corresponding expected discounted utility value Uy for an unemployed worker, can be calculated
backward as follows. From period T' = 25 onward the worker’s problem is stationary. The unemployment
benefits are at their minimum level, the worker will be searching for a job, which will be found with
probability p. Given that jobs are permanent, when a worker finds a job his lifetime utility is Usork-
Thus, the value of his expected discounted utility Ur can be computed as follows

bS) —Cc+ ﬁprork
1—pB(1-p)

where b3 = ¢S = 20 is the non-contributive assistance level of unemployment benefits. For any 0 < ¢ <
T = 25 we can now define the value Up_; recursively by

UT - U( = Umin;

Ur_i= u(bt) —c+ 6 [prork =+ (1 - p) UTf(tfl):I )

where the period ¢ benefit level b, € {bl, b2, b3} is computed according to the three steps scheme described
above.

16Bover et al. find that the average monthly probabilities of exit from unemployment vary across Sector
(between 0.11 and 0.17), Age (between 0.08 and 0.15) and the Business Cycle (between 0.12 and 0.18).
They also estimate the hazard rate function controlling for unobservable heterogeneity.
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0.10, 0.15 and 0.20 —. Figure 7 shows that the first order effect of a change in p is
mainly on the steepness of the payments across time. For higher levels of p, the benefits
payments decrease more rapidly toward a common minimum replacement ratio level of
approximately 35%. This simulation exercise has an immediate policy implication. The
optimal unemployment compensation scheme should be a function of each observable
variable (such as age, labor market tightness, geographical region or industrial sector)
that implies a different probability of re-employment. In contrast, the net wage payments
are not very sensitive with respect to changes in this parameter.

In Figures 8 and 9 we summarize the results of our sensitivity analysis for different
minimum bounds U,,;, and different starting utilities Uy, respectively. The results present
the same degree of robustness of the results in Figure 7. It may seem surprising that
changes in Uy, do not too much affect the long-term replacement ratio (which remains
approximately 35%). However, if we look carefully at Figure 8, we can see that the
optimal contract guarantees higher minimum utility levels, mainly by reducing the wage
tax imposed on long-term unemployed workers. Since jobs are permanent this effect is
quantitatively important. Moreover, the wealth effect caused by a higher U, tightens
the incentive constraint and induces lower benefit payments, partially offsetting the initial
(increasing) one.

[Figures 8 and 9 here]

In Figures 10 and 11, we compare our simulations with the Spanish compensation
scheme (the solid step-shaped line).!” The model seems to reproduce most of the qual-
itative features of the Spanish compensation system, and this confirms the analysis of
Section 4.1. From a quantitative point of view the Spanish unemployment compensation
scheme seems to be too generous during intermediate periods of unemployment, whereas
it provides payments which are too low for both the very short-term and the long-term
unemployed people with respect to the optimal transfer scheme. It seems clear that part
of this discrepancy can be accounted for by introducing positive administrative costs in
our model.!® However, we think that a deeper analysis of these quantitative aspects not
only requires more accurate measurements but, more importantly, probably also requires
a bigger set of parameters.!? This is beyond the scope of the present paper and remains
for future research.

[Figures 10 and 11 here]

1"In Spain, the replacement ratio is equal to 70% during the first six months of unemployment and
60% thereafter, subject to a floor of 75% of the minimum wage. Benefit duration is one-third of the last
job’s tenure, with a maximum of two years. The assistance system pays, for up to two years, 75% of
the minimum wage to (unemployed) workers with dependants, whose average family income is precisely
below that amount. In 1998, the minimum wage was around 70,000 pesetas ($280) (Guia Laboral 1998
y de Asuntos Sociales (1998)).

18T am grateful to Gianluca Violante for drawing our attention to this point.

9Tn particular, note that we assume permanent jobs and we use a naive hazard function. We always
allow only for two actions assuming that P(0) = 0, and we require time invariance of P(a). See Pavoni
(2002b) for a more general case.

14



5 Conclusions

In this paper, we studied the design of an implementable optimal unemployment com-
pensation scheme. To analyze the trade-off between unemployment insurance and search
incentives, we used a dynamic principal-agent relationship between a risk neutral plan-
ner and risk averse workers, where the planner’s inability to observe workers’ job-search
efforts induces moral hazard.

Our analysis can be summarized as follows. In the first part of the paper, we compute a
closed form solution for the unrestricted dynamic moral hazard model with two actions and
logarithmic utility agent. We use this specification to show that if no bound is imposed
on the expected discounted utility promised to the agent, the optimal unemployment
compensation schemes such as the one proposed by Hopenhayn and Nicolini imply that
the worker’s utility falls with positive probability below any arbitrarily low level. This is
a weaker form of what is known in the recursive contracts literature as the immiserization
result. We thus argue for the importance of restricting the planner’s contract space.
In particular, we require that, when designing the optimal program, the planner must
respect a lower bound on the expected discounted utility that the agent can have ezx-post
regardless of the previous history. We found that the introduction of utility bounds in the
optimal unemployment compensation designing problem has important normative and
policy implications.

First, the optimal restricted compensation scheme is qualitatively consistent with the
existing ones, meaning that governments are not making such big mistakes as the one
highlighted, for example, by Hopenhayn and Nicolini (1997a,b). We also calibrate and
simulate our model for the Spanish economy, and we find only minor quantitative differ-
ences between optimal and existing ones. We think, however, that, in order to carefully
evaluate the (sub)optimality of government policies (and to give meaningful policy sug-
gestions), a larger set of parameters is probably required. Pavoni (2002) focuses, for
example, on the possibility that the probability of reemployment depends on the duration
of previous period of unemployment, and shows that lower bounds on an agent’s utility
can arise endogenously in the optimal scheme.

Second, we recall that one of the main policy implications of the optimal program
proposed by HN is that an optimizing government should impose a tax on the wage the
worker receives when he finds a job, which is increasing in the length of the worker’s previ-
ous unemployment spell. We show that the introduction of utility bounds eliminates this
counterfactual characteristic of the optimal unemployment compensation scheme. In the
stationary model studied in this paper, a simple consumption smoothing argument im-
plies that wage tax cannot (strictly) decrease during unemployment. However, in Pavoni
(2002b) I show that the policy implication for an extended model which accounts for
human capital depreciation during the unemployment spell is a wage subsidy, even in an
unrestricted model without utility bounds.

An important extension of the model would be to allow the agent to secretly save
(and borrow). In Abraham and Pavoni (2002) we study the welfare implications of such
possibility, and show how the problem can again be written in recursive form. Unfortu-
nately, we also find that when the agent is allowed to save, the optimal contract does not
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uniquely pin down the government transfer scheme.?? In fact, associated to each second-
best allocation for consumption (and search effort) there is a continuum of unemployment
compensations schemes implementing such allocation. For example, Werning (2002) ob-
tain different UI transfer schemes depending on the “normalizations” he considers to get
rid of the mentioned indeterminacy.

Finally, in the extended version of this paper I also consider self-financing schemes
with a continuum of agents and steady state equilibria.

6 Appendix

Proof of Proposition 3 The first technical difficulty is to show that the value functions
‘A/i are bounded. To this extent we assume there is also an upper bound Uy, on the expected
discounted utility promised to the agent. We will then show that U.x can always be chosen
sufficiently large so that it will never be binding. As a consequence, the contract we derive is
actually the solution to the (relaxed) problem where only the lower bound Uy, is imposed. It
is easy to show that Ve is concave. We now prove that also f/u is concave. We follow Grossman
and Hart (1983) and change variable defining z = u(b). The problem then becomes

VuU) = sup —ul()+ B [pVe(U%) + (1= p)Vu(U")] (24)
st. + z—c+pl(1=—pU"+pU > z+ pU"

U = z—c+p[(1-pU"+pUf
Umax Z Uu’Ue 2 Umin-

Notice that (since u~'(.) is convex) the objective function is concave and that the constraints
set is convex (linear). Moreover, the problem satisfies all the conditions of Theorems 4.6-
4.8 of SLP. In particular, the functional equation (24) is a contraction since it satisfies the
Blackwell’s sufficient conditions, and, using the promise keeping constraint, we have z =
U—-pB1(1 —p)U*+ pU¢—csothat —u= (U — B[(1 — p)U" + pU€] — ¢) is strictly decreasing
and strictly concave in U (since u is strictly increasing and strictly concave). We need now to
show that Up.y is never binding. However, since this last part of the proof is derived from the
characteristics of the optimal contract we postpone it after Proposition 5. B

Proof of Proposition 4 Again, we should concentrate on the differentiability of V... Given
the value function is concave we can use Lemma 2 in Benveniste and Scheinkman (1979). For a
fixed level of promised utility Uy we are looking for a differentiable concave function W (U)
such that it is well defined in an interval [ around Uy and such that for any U € [ we
have W(U) < Vi, (U) and W(Uy) = Vo(Up). We claim that W(U) = —u~! (U — BUY) +
B [pVe Ug) + (1 — p)Vu (U{)‘)} is the function we are looking for. Indeed, the optimal values
Us and Uy satisfy both the incentive compatibility and (14). The constraint (4) can always
be satisfied by varying the benefit transfer b, so the function W is well defined and we have
W(U) < VU(U )V U € I as required. From the concavity and differentiability of u, W is

20This unpleasant result is unfortunately true also when savings are observable. See Abraham and
Pavoni (2002) Proposition 4.
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also concave and differentiable, so Vu is differentiable in Uy and ‘A/J(UO) = —m. Since ‘A/u is

concave then it is continuously differentiable. To show the continuous differentiability of Ve is
immediate. H

Proof of Lemma 1 The proof is given by contradiction. First, consider the case U*(0,U) >
Umin- Assume (3) is not binding at the optimum for some level of utility U. Then, p = 0 and
from (17), (18) and (19) we have

V(U5(0,U)) =V, (U™(0,U)) =V, (U). (25)

From the strict concavity of V., we have U “(0,U) = U. Now consider the employment state
problem for the utility level U¢(0,U). The envelope conditions (17), (21) we have b(U) =
w(U¢(0,U)). Use this facts to rewrite the promise keeping constraints in the two states, take
the difference, and rearranging terms we obtain

1= B =p)[U0,U) =U*0,U)] =c—1=> (26)

where the last inequality is obtained using the fact that from the incentive compatibility con-
straint we have that U¢(0,U) — U"(0,U) > é. So using the inequality in (26) and rearranging
terms we get
1—
[ < — B

- PBp

which is a contradiction since [ > 0 and the right hand side is strictly negative.

)

When U" = Uy, we can use the same argument as before, if we show that cannot be that
both the incentive compatibility constraint is not binding and that (19) is a strict inequality.
But if it were true then ‘A/;: (Unin) < ‘A/;: (U) which from strict concavity implies U, > U and
it is not possible. B

Proof of Proposition 5 Since U%(h,U) > Upin we have that (20) and (22) are satisfied
with equality. From strict concavity of the value function and Lemma 1 we have (i). The strict
concavity of V; and u(.) - using envelope conditions (17) and (21) - implies (ii).

To prove (iii) recall the first order condition in the employment state, allowing for U¢(1,U) =
Upin s (22), thus U¢(1,U) > U for any U. Moreover assume that U¢(1,U) > U, then - since
U > Upin - the condition (22) has to be satisfied with equality. Strict concavity of ‘A/; implies
U¢(1,U) = U and we are done.

Result (iv). Since g > 0 (19) implies that U > U"(0,U) moreover U = U"(0,U) can
only be if 4 = 0 and we are in the case of equation (25) in the proof of Lemma 1, and this
contradict incentive compatibility. That U¢(0,U) > U*(0,U) follows trivially form incentive
compatibility. l

Final part of the proof of Proposition 3 Consider a starting value Uy < 00, Uy > Upin
for the unemployed agent’s lifetime utility. From Proposition 5 we have monotonicity of the
policy functions (result (i),(ii) and (iii) above). Moreover from result (iv) we have that U* < U.
As a consequence, setting Upayx > Uy + é > Upin would give a never binding constraint. ll
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Proof of Proposition 6 (i) First, we argue that U"(0, Upin) = Upin. From (19) together
with the envelope condition (17) we obtain
Vi (U0, Unin)) < Vi, (Unin) + 72— 1. (27)
-p

Then either the inequality is strict (and this implies U: “(0, Unin) = Unin S0 we are done) or it is
an equality. In the latter case, from g > 0 we have V;; (U*(0, Unin)) > V;; (Umnin), Which from
the strict concavity of V,, in turn implies U%(0, Upin) < Umin and again we are done.

Second, we show by contradiction that, when U = U, condition (27) is a strict inequality.
So assume (27) is satisfied with equality, then since U"(0, Upin) = Upin from strict concavity
of V, must be that ;= 0 and this, together with (17) implies

1 - R . c
ok Ve (Unin) =V (Umm + ﬁp) : (28)

From Lemma 1, using the promise keeping constraint (4) we have

Umin = U(b) + ﬂ l(l - p)Umin +p <Umin + é)] —Cc= U(b) + BUmina

SO
Now consider the employment state when U = Ui, + é.

The envelope conditions is f/e' (Umin + é) = —m, which, from strict concavity of u

and (28) gives w = b. Moreover, from the first order condition (22) we have Ve' (Umin + é) =
Ve/ (U*®) so the policy should be U® (1, Upgin + é)) = Umin+é. The promise keeping constraint
implies Upin + é = u(w) + 0 (Umin + é) — c¢. From w = b and (29) this we then have
Upin + é =(1—=08)Unin+ 5 (Umin + é) —c¢ = Uy + % which gives a contradiction
since # < 1 and p > 0.

By the monotonicity shown in Proposition 5 the set at which U%(0,U) = Uy, is an interval,
by the maximum theorem the point U* is given by

N

Vi(U*) = [pV (U(0,U") + (1 = p)V; (Umin)] ,

where (20) is satisfied with equality.
(ii) If we use Lemma 1 and rearrange constraints (3) and (4) then we find that the policy
functions must satisfy the following two equations:

ub(U)) = U —BU"(0,U)

e — u i
U (0,0) = UM (0,0)+ 5

Moreover, for sufficiently low levels of U, the lower bound constraint for U" is binding and the
policy functions satisfy

ub(U)) = U~ BUnin (30)

(
U (0,U) = Umm+é (31)

and we are done. B
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Figure 1: Some Existing European Unemployment Compensation Schemes.
Source Reissert, B. and G. Schmid (1994), “Unemployment Compensations and Active
Labor Market Policy: The Impact of Unemployment Benefits on Income Security, Work
Incentives and Public Policy,” in Labor Market Institutions in Furope, G. Schmid Ed.,
Sharpe, US.
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Figure 2: The timing of the model in the unemployment state. At the beginning
of period ¢ the unemployed worker receives the unemployment benefit b; and is required to
supply the costly job-search effort a;. This effort affects the probability of being employed
at the beginning of the next period P(a;). If at the beginning of next period the worker
is employed he receives a net wage wy11 = S — 7441 otherwise, if he still unemployed, the
worker receives the unemployment benefit b,,1, and so on.
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Figure 3: The policies for the unrestricted model with logarithmic agent’s util-
ity function: unemployment state. Panel(a) reports the policy implied by equation
(9). Panel(b) the policies implied by equations (10) and (11).
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Figure 4: The policy functions: unemployment state. In both panels (a) and (b)
the thick line reproduce the policies for the restricted scheme, while the thin lines refer
to the unrestricted case. Panel(a) shows that the policies for future utilities are flat near
Umin and tend to the (unrestricted) unitary slope as U increases. Panel(b) depicts the
policy u (b(U)), which starts at the point U = Uy, where the unemployment benefit is
equal t0 b(Upin) = v ((1 — B)Uwin) and its slope is (locally) equal to one.
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Figure 5: The long term unemployment behavior. In panel(a) we consider a worker
who starts unemployed in A. If he remains unemployed his utility decreases to B and,
eventually, reaches the minimum level U,,;, in C'. Once a long-term unemployed finds
a job the expected discounted utility jumps to D. Panel(b) reports the within period
utilities u(b) and u(w) implied by this utility path.

26



Restricted (solid) and Unrestricted-hn (--) Replacement Ratios
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Figure 6: Comparison between the Restricted and the Unrestricted model. The
dotted lines reproduce the simulation results for the benchmark unrestricted model of
HN. The solid lines reproduce our simulation results for the restricted model with utility
bound. Lower lines represent benefit payments while upper lines represent after-tax wage
payments, as a function of the unemployment duratio. The horizontal axis represents
unemployment duration (in months). The vertical axis represents replacement ratios.
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Sensitivity Analysis: Restricted Replacement Ratios
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Figure 7: Sensitivity analysis: different hazard rates. In this figure we present the
simulation results of the optimal unemployment insurance scheme for different hazard
rate levels p = 0.08,0.1,0.15,0.2. The horizontal axis represents unemployment duration
(in months). The vertical axis represents replacement ratios.
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Sensitivity Analysis: Restricted Replacement Ratios
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Figure 8: Sensitivity analysis: different minimum utility bounds U,;,. We vary
the minimum bound by changing the value of the parameter ¢ in equation (23). The hor-
izontal axis represents unemployment duration (in months). The vertical axis represents
replacement ratios.
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Replacement ratios for different starting Utilities Uo
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Figure 9: Sensitivity analysis: different starting utilities Uj. The horizontal axis

represents unemployment duration (in months). The vertical axis represents replacement
ratios.
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Figure 10: Different p and comparison with the Spanish compensation scheme.
The thick solid step-shaped line reproduces the actual unemployment compensation
scheme in Spain. The horizontal axis represents unemployment duration (in months).
The vertical axis represents replacement ratios.
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Figure 11: Different U, and comparison with the Spanish compensation scheme.
The thick solid step-shaped line reproduces the actual unemployment compensation

scheme in Spain. The horizontal axis represents unemployment duration (in months).
The vertical axis represents replacement ratios.
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Figure 12: Table 1. Source Kalisch, D. W., T. Aman and L. A. Buchele (1998), ”Social
and Health Policies in OECD Countries: A Survey of Current Programmes and Recent
Developments,” Labour Market and Social Policy - Occasional Papers no. 33, 67299 and
67364. Paris: OECD.
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Figure 13: Table 1. Source Kalisch, D. W., T. Aman and L. A. Buchele (1998), ”Social
and Health Policies in OECD Countries: A Survey of Current Programmes and Recent
Developments,” Labour Market and Social Policy - Occasional Papers no. 33, 67299 and

67364. Paris:

OECD.
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