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Abstract

This article studies the behavior of the firm when it is searching to
fill a vacancy. The principal hypothesis is that the firm can offer two
kinds of contracts to the workers, short-term or long-term contracts.
The short-term contract is like a probationary stage in which the firm
can learn the worker’s type. After this stage the firm can propose
a long-term contract to the worker, or it can decide to find another
worker. We suppose that the firm and the worker bargain over the
wage of both types of contract, and that the worker’s bargaining
power is different according to the type of contract. We utilize this
framework to study the firms’ optimal policy choice and its welfare
implications.
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1 Introduction

We study the behavior of a firm searching to fill a vacancy. The principal
assumption is that they offer two kinds of contracts to the workers: a short-
term contract (STC)! or a long-term one (LTC). The short-term contract is
as a probationary stage in which the firm can learn the worker’s type. Then,
the firm proposes a long-term contract to the worker, or it decides to look
for another worker. We suppose that the firm and the worker bargain over
the wage of both types of contract, and that the worker’s bargaining power
is different according to thew type of contract. We use such a framework in
order to study the firms’ optimal contractual choice and its welfare impact.

The share of temporary work in total employment has been increasing in
Europe in recent years. At the end of the seventies, labor market regulations
restricted temporary jobs to specific tasks, characterized by large variations
in productivity. Those regulations have changed somewhat since the eighties,
and it is now possible in a number of European countries to hire workers on
a temporary basis even for jobs which are not subject to such variations in
productivity.

While in 1983 only 4% of the employees in the EC held temporary jobs,
in 1991 this figure had rose to 10%.2

Temporary contracts are often regarded as a measure of labor market
flexibility. They offer a means of ensuring that the returns to entrepreneurs
and the start-up and demise of firms are unconstrained by institutional rigidi-
ties such as employment restriction legislation and trade union activity. In
periods of rapid technical change or demand volatility, temporary contracts
allow firms to hire workers as they wish.

Conversely, the STC could be also viewed as a screening devise, that al-
lows employers to observe the productivity of the job-worker pair. In this
perspective, job matches are interpreted as ”experience good”, in the tradi-
tion of Jovanovic (1979, 1984). In that case they may seek to select the right
workers into probationary jobs.

Using micro data drawn from the Spanish Labour Force Survey , Giiell
and Petrongolo (2000) observe an important spike at duration around 1 year
in the study of the duration pattern of fixed-term contract. That observation
supports the idea that the fixed-term contract is used as a screening device.
That is, successful workers obtain permanent renewals much before the legal
limit of their contracts (3 years). At the same time, they observe another

!The short-term contract (STC) and temporary contract will be used interchangeably
throughout the paper.

2See OECD (1999) for a detailed description of fixed-term contract regulation in Eu-
rope.



spike in the hazard at 3 years. This suggests that fixed-term contracts provide
to some firms a cheaper option for adjusting their employment level.

Moreover, using a panel of Spanish firms, Bentolila and Dolado (1994) and
Bentolila and Saint-Paul (1992) show that the introduction of fixed-duration
contracts is equivalent to a reduction in firing cost and that its impact on
unemployment is ambiguous.

Booth, Francesconi, and Frank (2000), using data from the British House-
hold Panel Survey, find that temporary workers report lower level of job satis-
faction, receive less training, and are less well-paid than their counterparts in
permanent employment. Conversely, they find that experience on fixed-term
contracts may lead to high wage growth if the workers move to permanent
full-time jobs. This is because workers who had such contracts enjoy high
returns to ”experience capital” once they acquire a permanent job.

Wasmer (1999), Cahuc and Postel-Vinay (1999), in a theoretical model,
have introduced temporary job in matching models following the traditional
equilibrium models of the labor market, begun with the work of Diamond
(1982), Mortensen (1982), and Pissarides (1990).

Wasmer (1999), in a model with exogenous job destruction, shows that
in the periods of low growth the firms are more willing to make use of STCs,
which is favorable to employment. Cahuc and Postel-Vinay (1999), in a
model with endogenous job destruction, show that the combination of tem-
porary jobs and firing restriction may be both inefficient in terms of aggregate
welfare and an inadequate weapon to fight unemployment. This result comes
from the fact that the share of temporary jobs transformed into permanent
jobs is decreasing in the level of the firing cost.

This may explain the dramatic growth in temporary jobs in France, Italy
and Spain, countries characterized by high levels of employment protection.
In contrast, in the United States and Britain, which have relatively little
employment protection regulation, the proportion of the workforce on fixed
term contracts has been fairly stable.

This increase has had many consequences for different aspects of labor
market. Notably, it has affected the bargaining position of workers, nega-
tively for employees with short-term contracts, and possibly positively for
the employees with long-term contracts (see Bentolila and Dolado, 1994).

In this paper we see the STC like a screening device. That is, we suppose
that the only way to determine the quality of a particular match is ”to form
the match and experience it”3. In that case, firms may seek to select the
right workers into the STC.

We suppose that the firm and the worker engage in a bargaining both for

3 Jovanovic (1979).



the short and for the long-term wages. Moreover, we suppose that the worker
bargaining power is different according to the type of contract considered.
To simplify the analysis of the policy choice of the firms, we assume that
the worker and the firm split the production according to their bargaining
power. Search cost is captured by the discount factor. In order to preserve
the stationarity of the distribution of types on the search market, we assume
that the workers who filled a long-term work are replaced by workers of same
quality. We utilize this framework to study the firms’ optimal policy.

An alternative formulation of the model would suppose that there is an
exogenous incoming flow of workers. This formulation will be explored on
the extension of this paper, to study the steady state of the dynamic system
and how the optimal contract choice of the firms could be affected.

Our model is related to the works of Acemoglu (1997), and Marimon and
Zilibotti (1999). The former constructs a model where the firms open jobs of
two different ”qualities”. He studies how the size of unemployment benefits
and minimum wages affects the equilibrium composition of good vs. bad
jobs.

The latter also study the impact of unemployment benefits on the econ-
omy in a model with heterogenous agents. The authors suppose that both
firms and workers are uniformly distributed along a circle and the productiv-
ity of a worker depends on the location of the firm, and decreases with the
distance between the worker and the firm.

Like this last work, we construct a model with heterogeneous agents, but
distributed on [0, 1]. However, as in Acemoglu (1997), we analyze the simple
one-sided search case.

In this paper, we argue that firms may see temporary contracts as a
measure to hire workers like they wish. This policy may not depend from
demand volatility* but from the possibility to hire workers in a cheaper way,
that comes from the lower level of short-term wages. Moreover, we show that
firms may also use STCs like a screening device. The choice of the policy
to follow depends crucially on the workers’ relative bargaining power. If the
relative power is sufficiently divergent firms prefer to engage workers directly
with a long-term contract or short-term one, depending on the sign of this
value. If, on the contrary, this value is not so much divergent, firms will
discover the worker’s type through the short-term contract and engage her
only if her ability is above a threshold, endogenously determined.

We also envisage a Social Planner whose objective is to maximize the
sum of workers’ utilities and firms’ profits by intervening in the labor market

4See, for example, Wasmer (1999), who study STCs as a measure of labor market
flexibility.



by imposing transfers from the firms to the unemployed workers and/or by
regulating the relative bargaining power.

The model is introduced in Section 2. Sections 3 and 4 present the main
results. Section 5 analyzes the welfare and Section 6 an extension. Section 7
concludes.

2 The Model

Workers are characterized by a real-value (the worker’s type) distributed
on [0,1]. The worker’s type is denoted x and is distributed according to
atomless, continuous distribution function F'(x) with full support on [0, 1].
We denote its density by f(z). The economy has a labor force of mass 1.

Firms are homogenous and the total measure of firms is M > 1. At each
moment of time a firm can have either a filled position, or a open vacancy,
or be idle. An active firm with a filled position employs one worker, and
obtains a revenue from selling the output it produces. Idle firms pay no
cost and earn no revenue. We assume M to be sufficiently large so that a
positive measure of firms remain idle in any of the equilibria analyzed here.
The renters do not work, and each of them holds a balanced portfolio of
shares of all M firms. The income of renter consists of dividends (possibly
negative, in which case he is liable for the losses) plus an endowment flow.
This endowment is assumed to be sufficiently large to avoid limited liability
issues®.

The production function in each firm is the following:

Y =yx (1)

where x is the type of the worker and y the technology of the homogenous
firms. Throughout the article, we normalize the firm’s technology to 1.

Time is discrete and runs as t = 0,1, ... + co. At any date ¢, firms can
create a position at cost k that represents the firm job advertising. They are
matched to the workers according to a simple random matching technology.
Arrival follows a Poisson process, where « is the arrival rate of a firm faced by
a worker. As « is assumed to be independent of the number of participants
in the search market, the matching function exhibits constant returns.

At each meeting in the search market the firms is not able observe the
type of the worker. We allow the firm to offer a probationary contract to the
worker. During this period the firm can learn the worker’s type, and it can
decide whether to offer a long-term contract after the short-term one.

See Marimon and Zilibotti (1999).



We assume that if a long-term contract is signed, there is an incoming
flow of workers of the same quality so that the workers’ distribution is time-
invariant.

Firms have a discount factor denoted ¢ > 0, and they obtain zero profit
if there is no matching. The discount factor captures the search cost.

We now define optimal behavior for the representative firm. A policy for
a firm is the choice of the contract to offer to the worker. The firms can
decide to engage workers with short-term or long-term contracts. We will
make the hypothesis that there are no firing costs on the market.

The firm has three possibilities as to the policy it may pursue. Either
it only offers short term contracts (S); or it only offers long term contracts
(L); or it may offer a short term contract to begin with, switching to a long
term one after its completion (SL). The advantage of this last type of policy
is that the firm, when offering the long term contract, has full information
about the worker’s type.

The firm seeks to maximize profit by choosing the optimal combination
of contracts. So, a policy for a firm y is a — {L,S,SL(c,)} where o, is
measurable subset of [0, 1] corresponding to the set of workers the firm will
accept after knowing the worker’s type.

In order to study the optimal policy choice we have to analyze before
the firm’s optimal strategy in the SL policy, where a strategy is represented
by o, corresponding to set of workers the firm accepts after the short-term
contract.

2.1 Bellman equations

Consider the Bellman equations characterizing the firm.
Let X denote the set of workers accepted by the firm. Then

+oo
Max ETI* = -k 4+ o |7 + Z(St( / zf(x)de —w,) + 6(1 — / f(z)dz)ETI* | +
=1 pex zeX
§(1 — a)EII° 2)

6On the extension of the paper (section 6), we suppose that there is an exogenous
incoming flow of workers, to study the steady state of the dynamic system.



where
1

Ty = (/ zf(x)dr — w,) (3)

In the first case, a = SL, when it chooses to begin with a STC, the
long-term wage, from starting on period 1, will be contingent on the worker’s
type, w, = wg(z). The domain X is in this case equal to o,.

If the firm decides to offer exclusively STCs (a = S), X is the empty set.

If the firm decides to offer directly a LTC (a = L), it can not distinguish
the worker’s type, and hence the relevant X is the full support [0,1] and
W, = Wy.

The wages wg (), w; and w, are negotiated between the firm and the
worker.

2.2 Wage Bargaining

To simplify the analysis of the policy choice of the firm, we assume that
the worker and the firm split the production according to their bargaining
power. Moreover, we assume that the worker’s bargaining power is different
from one type of contract to the other.

The wages on the long-term informed contract (that is, after a trial stage)
will be contingent to the worker’s type:

Wy = YT; (4)

where 7 is an index of the worker’s bargaining power.

On the contrary, the wages on the short-term and the long-term contract
(without trial stage) will be in expected value, because the firm doesn’t know
the worker’s type before signing the contract. The wages will be respectively:

1

wo = 1 / £ f (x)dx) (5)

0

wn = / £ f (x)dx) (6)

where 7 denotes the bargaining power of the worker on STCs.

To simplify the analysis of the results, we define workers’ relative bargain-
ing power (RBP), the difference between the long-term bargaining power and
the short-term one, i.e. RBP =~y —n.

6



3 Search equilibrium on the SL policy

The optimal strategy in the SL policy is o, corresponding to the set of
workers accepted by firm after the STC.

Hence, for the stationary strategy profile (o,), we define the expected
payoff of a firm y as EII°% (o).

Definition 1 A search equilibrium in the policy SL is a stationary strategy
profile (o), if for all firms and for all strategies (o), EII°%(0,) >
ENSL(a).

Proposition 1 The firm engages the worker on the interval (z,1], where

i =a &}(m—z)f(a:)da:—i—%fle(a:)da: —
(] [ostons)

Proof. See Appendix 1. m

Proposition 1 characterizes the search equilibrium of the SL policy. In
this equilibrium, the firms partition the workers into two subintervals. Through
the STCs, the firms can learn the workers’ types, that they will engage in a
LTC only if the worker’s ability is above the threshold z. This value depends
on relative bargaining powers (RBP).

To better understand this result, it is instructive to consider a simple
example, where the abilities are uniformly distributed on [0, 1][F(z) = z].
Figure 1 depicts how the threshold z varies with the market power v, taking
v=mn,k=0.3,and 6 =0.8.

Figure 1: search equilibrium on the SL policy, with the v =17



From figure 1, we see that when the workers bargaining power is very
high, the representative firm proposes to every worker a long-term contract
after the short one. In the example this is will always be satisfied if v > 0.83.

The following proposition summarizes some comparative statics proper-
ties of the equilibrium.

Lemma 2 As the discount parameter § increases, the threshold z increases.
Similarly, as the matching becomes more efficient. On the contrary, as the
bargaining market power of the worker on the short-term contracts increases,

or the advertising cost k increases, z decreases. An increase of the workers’
1

market power on the long term contract increases z iff [ xf(z)dx > k.
0

Proof. See Appendix 1.2 =

Lemma 2 establishes that as frictions on the search market are reduced
(either through an increase in the efficiency of the matching technology or
in the discount factor), the more qualified workers become more choosy, and
only a smaller subset of workers will be engaged. The effect of an increase of
workers bargaining power on the short-term contract (or in k) has an opposite
effect: a bigger proportion of workers will be offered long term contracts. An
increase in the workers bargaining power on the long-term contracts will
involve an increase in z if and only if the expected output of the workers on
the temporary market is bigger than the cost to re-open the vacancy.

4 Optimal contract

After the characterization of the SL contract, we can study the optimal
contract choice of the firm. We will start the analysis with the hypothesis
that v = n; we relax this hypothesis later on.

Lemma 3 Ify =n, the S policy is never an equilibrium.

The intuition of this result is very simple. If the two bargaining powers
are the same on the two markets, the expected profit from offering only
short-term contracts (S) to the workers is the same as the one from offering
directly a long-term contract (L) to the first worker that is matched. The
only difference is that, in the S case, the firm will have a supplementary cost
that comes from the fact the it has to re-open the vacancy each period.

Proposition 4 If v = n, SL policy is an equilibrium if n < n*, otherwise
we have an equilibrium L.



Proof. Policy S is an equilibrium if EII° > EII* EIIS". If we look at
the first condition, we find:

ab {k +(1—a)1-7) Oflmf@)dm]

EIl® > ENIY & — T8 50—

>0

this condition is never true. Moreover, policy SL is an equilibrium if ETIS" >
EII", we find:

1 1

(1-(1—a)d) <f zf(z)dz— [ :rf(m)d:r) +F(2)

z 0

1

a [ zf(z)dz—k(1-6)

0

ETISL > Bl & n < n* =

1

(1—(1—04)6)([ wf(x)dw—ixf(w)dx) +aF(z)({1xf(x)d1:
|

If v = n, the S policy is never an equilibrium. The intuition of this result
is very simple. If the two bargaining powers are the same on the two markets,
the expected profit from offering only short-term contracts (S) to the workers
is the same as the one from offering directly a long-term contract (L) to the
first worker that is matched. The only difference is that, in the S case, the
firm will have a supplementary cost that comes from the fact the it has to
re-open the vacancy each period.

To better understand the result of the proposition 4, we take the same
example as before. Figure 2 depicts the behavior of the firm on the contract
choice.

| . . . . . . | . . . »

0 0.2 0.4 0.6 0.8 1 WY
SL.

Figure 2: firms’ optimal policy, with v =17

When the firm has an important bargaining power, it prefers to be selec-
tive, screening the worker on the short-term contract and taking only the best
qualified. In that case, the costs to re-open a position will be compensated
with the surplus it can get in the following period.

As this power is lesser the surplus that it can get by waiting to find the
good worker will be smaller, and therefore the cost to re-open the position
each period will be difficultly compensated.

If we relax the hypothesis that the difference in workers bargaining powers
is zero, we find that the firm could prefer to engage workers exclusively with
short-term contracts.



Proposition 5 Policy SL is an equilibrium if n5 < n < nj, policy L if
1 > ni,n5, and policy S if n < 13,15
Proof. See Appendix 2.1 =

Taking the same example as before, with v = 0.8, we have the following
figure.

SL

Figure 3: firms’ optimal policy, with v # 7

From figure 3, if the RBP is negative and sufficiently high, the firm will
prefer to engage the workers directly with a LTC. If these powers have the
same value or become sufficiently divergent in the opposite sign, it will prefer
to turn to a SL policy, in which it can screen the worker quality in the STC
and eventually engage her with a LTC afterwards. Finally, if the RBP is
positive and high , the firm will always prefer to engage in each period workers
with temporary contracts.

Lemma 6 As~ increases, the values of n5 and 1§ increase, and n; increases
1

1
if (1=6F(2)) [af(x)dx > 6 [xf(x)dx.
0 z
Proof. See Appendix 2.2 =
From the above Lemma, we conclude easily that if the workers’ bargaining

power on the LTCs decreases, the firm will use less policy S. Moreover, if
1

1

(1—-06F(z)) [zf(x)dx > 6 [xf(x)dz, it is more likely to offer L policy and
0 2!

nothing can be said about the SL one. On the contrary, if this condition is

not satisfied, we are more likely to get a SL policy in equilibrium, and the
impact on the likelihood of the L policy is indeterminate.

5 Welfare

To analyze the social efficient policy, we look before at the workers’ welfare,
defined as the sum of workers’ utility in each possible policy’. Afterwards,
we will look at the total welfare defined as the sum of workers’ welfare and
firms’ expected profits in each possible policy a.

"The workers’ utilities are defined in Appendix 3.
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Workers’ welfare can be written as

Max EU® = F(2)EU;_, + (1 — F(2))EU, (7)
where a = s, s, .

It is straightforward to compute the policy that maximizes the workers’
welfare.

Proposition 7 If v =, the workers’ welfare is maximum with a = L.

Proof. See Appendix 3.1 m

If the workers’ bargaining powers are the same, the highest attainable
workers’ welfare is obtained with a = L.

If v =7, a STC is never optimal for the workers. This is because after a
STC they have to return to the labor market and look for another employ-
ment opportunity, which they will find with a probability c. The uncertainty
of finding a new job could only be compensated by a bigger short-term market
power.

A different kind of contract may maximize workers’ welfare only if the
market powers are sufficiently divergent.

Proposition 8 The workers’ welfare is mazimum with policy SL if ni* <
n < n3", with policy L if n < ni*,n3*, and policy S if n > n3*, n3".

Proof. See Appendix 3.2 =

If we carry out the same numerical example as in section 4, we obtain
again the result given in proposition 7. On the contrary, for v = 0.5, we find
that the workers’ welfare is at a maximum with the policy S for n > 0.6, and
again a = L otherwise.

Lemma 9 As «y increases, the values 7 imncrease.

*k
1

s My and 13"

Proof. See Appendix 3.3 m

If the workers’ bargaining power on the LTCs decreases, the interval of
values of 7 where the workers’” welfare will be at a maximum with the L policy
is smaller. The opposite happens for the S policy, while it is indeterminate
for the SL policy.

In this example, the policy a = SL will never maximize the workers’
welfare. In fact, if n is small, the policy L will be clearly preferred to the
policy SL. The higher this bargaining power, the more policy SL becomes
interesting from a workers’ welfare point of view. In this last case the increase
in the aggregate workers’ utility is driven mainly by the utility of the workers

11



with type ¢ < z, while instead the increase in aggregate workers’ utility when
policy S is implemented is due to an increase of wealth of all types of workers.
This effect will push the welfare up to a lesser extent in the case SL that in
the S one. This explains the superiority of the latter policy for high values of
the short-term bargaining power. It also explains why policy SL will never
maximize the workers’ welfare for each value of the parameter 7.

To complete the analysis, we should look at whether the workers’ welfare
maximizing policy is also the one that is optimal for firms. However, the
analytical expressions become cumbersome when we add both utilities and
profits. We therefore briefly illustrate this point with the help of a few
numerical simulations.

Consider the total welfare, defined by

S =EI* + EU® (8)

Making the same numerical example as before, we find that a policy S
is never optimal from the total welfare point of view, for every value of
and 7. This result comes from the fact that this policy could be efficient for
firms only when the bargaining power on the short-term wages is very low.
In that case, the expected profit for the firms is very high but this gain is
counterbalanced by the workers that bear a double cost, coming both from
the low wages and the search cost in each period®.

Total welfare attains a maximum with policy SL, only if v and 7 are suf-
ficiently low. If 7 is high, the firms’ gains from screening do not compensate
the workers’ lost due to short-term contracts. On the contrary, if 7 is high,
the gain from the screening activity of the firms will be partially canceled by
the high wages they have to pay to workers.

In all other cases policy L maximizes total welfare.

We now check whether there are labor market interventions that are wel-
fare improving. In particular, we allow the Social Planner to design a transfer
policy from the firms to the workers and to regulate bargaining power.

The firms prefer to engage workers exclusively with short-term contracts
(policy S) only in particular cases when the BP is positive and high. In that
case, the Social Planner has to pay more attention to the bargaining of the
short-term wage, to incentive the firms to move from this policy to a different
one’.

If the firms adopt policy L, then their interests coincide with the workers’
ones, and this does not leave room for intervention.

81f, on the contrary, we would have high shor-term bargaining power, then the reverse
happens: firms loose and workers gain with policy S.
9This policy could take the form of a minum wage on the short contracts.
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On the contrary, if firms prefer to screen among workers (policy SL) the
Social Planner must begin by checking whether this is harmful for workers.

If this is the case, a tax on firms’ surplus might be envisaged, corresponding

to the difference between ETIL and ETIL if n < n3, or ENSL and ETI®
otherwise!?.

This tax could be used to redistribute the firms’ benefits stemming from
the screening policy, without eroding the firms’ interest in pursuing it.

A welfare improving way to use this fiscal receipt would be to redistribute
it directly to the disfavored workers engaged with short-term contracts and
not retained for a long-term one. Or, equivalently, to let each firm pay a
lump-sum amount to every worker it let go after the probationary contract.

This transfer would amount to
[1— F(z)] (EII®F — ETI") if n < 3
or
[1— F(z)] (EII°" — ETI®) | otherwise'".

where [1 — F(z)] is the probability that the firm matches a worker with a
type more than z'2. To put things clear, we illustrate with an example. Say
this probability [1 — F(z)] is 0.25. Then the expected waiting time for the
firm to fill a vacancy is four periods. Hence, in each of the four periods in
which the firm does not hire the worker it gives this worker one fourth of its
excess profit. When it will finally find the matching worker, it will already
have given away all the difference between the profit it does out of the SL
policy and the one it would make in the first best of the economy.

This policy could be coupled or replaced by a policy of bargaining reg-
ulation , to incite the firms to make use of a policy L, or to compensate,
through a higher short-term wage, the workers with an unstable situation.

6 Extension

In this section, we relax the hypothesis that if a long-term contract is signed,
there is an incoming flow of workers of the same quality so that the workers’
distribution is time-invariant. If this is the case, the composition of the labor
force searching for a position will evolve in time according to firms’ policies.

0Look at the equations (19), (20), and (18).
12The firms engages in long-term contract only workers with an aility above the treshold
z. See Section 3.
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We assume that the incoming flow of workers in the search market at each
period, that we denote A\, equals the outflow. Among the set of new entrants
at any time, let G(z) denote the probability that any new worker has a type
not greater than = and g(z) its density.

Let H(x,t) and h(z,t) be respectively the distribution function and the
density of the worker type z in the search market at time ¢. Moreover, the
workers are assumed to have a probability 3 to die at any interval of time.

The analysis of the composition of the labor force is not interesting in the
case of the policy a = SL and a = L, because the firms will offer the same
kind of contract to each type of workers. It is simple to demonstrate that
the steady state value of the density of the worker, will equal the density of
the new entrants, i.e. h(z) = g(z), where h(z) is the steady state value of
h(z,t).

The problem becomes relevant if we analyze the search equilibrium on
the SL policy. Given (h(z), H(z)), from Proposition 1, it follows that the
firms, in the SL policy, partition the workers in to two classes, and engage
only those with a type x > z. This partition implies a unique distribution of
type among those who flow out: [z,1]. What it is interesting is the impact
of the introduction of the dynamics on the threshold z, that we denote 2/, to
avoid confusion with previous sections.

Definition 2 A search equilibrium in the policy SL is defined as a se-
quence {h(z,t), H(x,t)} and firms’ strategy (o) such that: (i) given
{h(z,t), H(x,t)}, strategy o, is optimal for the firms; (ii) sequence
{h(z,t), H(x,t)} is consistently generated by strategy o,. {h(x,t), H(z,t)}
is a steady state equilibrium if is a stationary sequence.

Now consider the evolution of the density h(z,t). The probability in each
period that a worker matches a firm is a. In that case, all workers obtain a
short-term contract for the first period. Moreover, those with type z > 2/
obtain a long-term contract in the following periods with probability 1, and
those with type x < z with probability 0.

The flow-in of new workers in each period is A, the flow-in of type x being
Ag(z). Hence balanced flow is satisfied if and only if

e (i) = he(i)(1 — o = B) + Ag (i) (9)

where i > 2z,

hiy1(d) = he(5)(1 = B) + Ag(J) (10)

where j < z, knowing that 3 denotes the probability to die in an interval of
time.

14



A is expected to evolve according to

A= [l = Hy(2)) + 5] (11)

where Fy(z'), the quantity of people with a type z < z, is expected to
evolve according to

Ht(Z/) = Ht,1<2/)(1 — ﬁ) + )\G(Z/) (12)
After some simple manipulations and at the steady state, we have:

N (a+B)G(2)
&) =G+ 5

and

_ Bla+p)
aG(2') + 0

Substituting (11) and (12) in (9) and (10), we have:

h(i) = By(i)

aG(2)+ B (13)

i) — 20 (e +)

aG(z)+ (14)

The Search Equilibrium!® of the policy a = SL implies a partition of the
workers into classes, while balanced flows implies that h(i) and hA(j) must

satisfy (13) and (14). It follows that the partition is part of a SSE if and
only if

,__lc+ Q
F T T TG + A

[1(5?5] /(x — 2)g(z)dw + 8 : Z; (a+0) /:Eg(x)d:v + ﬁ/xg(a:)dac

Z/

(15)

Proposition 10 now gives conditions that fully characterize a SSE.

13See Proposition 1.
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Proposition 10 Given (g,G), then (f, F,\) defines a SSE if and only if
f satisfies (13), (14), and X (11), where z satisfied the partition defined by

(15).

Proof. By construction, any SSE must satisfy the conditions described
by Proposition 10. Any solution to Proposition 10 implies that H(.) has
the required properties of a steady state distribution function, i.e. H is
increasing over interval [0,1] with H(0) = 0 and H(1) = 1. It also follows

that its density h(.) respects the required properties of steady state: [ h(j)dx
0

1
+ [ h(i)dz = 1. Hence such a solution identifies a SSE as it satisfies the
0

Search Equilibrium and balanced flow. m

If we relax the hypothesis of distribution invariance, we find that firm’s
optimal strategy in the SL policy, where a strategy is represented by o,
corresponding to set of workers the firm accepts after the short-term contract,
will change according the densities (i) and h(j).

Note that, as z, 2z’ depends positively on « (the rate at which a firm
matches a worker). On the contrary, 2’ depends negatively on the sum of
aG(.) (the rate at which firms match a worker with a type less than 2’), and
B (the probability for a worker to die in an interval of time).

It is easy to see that, if we suppose f(x) = g(z), the threshold 2/ is smaller
than z. This result comes from the composition of the labor force searching
for a position which evolves in time according to the firms’ policy to engage
only workers with type more than z/. This implies that in steady state the
distribution of types searching for job will feature an asymmetry toward low
types. This pushes the firms to accept workers of lower types.

From the optimal contract point of view, the results are not substantially
affected. The expected utilities of the policies a = L, S, will remain un-
changed. On the contrary, the expected utility of the policy a = SL, will be
lower for the different distribution of types. So, firms prefer to make more
use of L and S policies. If we consider figure 3, the interval of values of  on
which SL is the optimal policy decreases.

7 Conclusions

In this paper, we have supposed that the only way to determine the quality
of a particular match is ”to form the match and experience it”. That is, firms
view the initial STC as a probationary stage where they may seek to select
the right workers.

16



In this framework, we have studied the optimal firm policy, where policy
is defined as the choice of the contract to offer to the heterogenous workers.
The firm has three possibilities as to the policy it may pursue. Either it
offers only short-term contracts; or it only offers long-term contracts; or it
may offer a short-term contract to begin with, switching to a long-term one
if it is satisfied about the productivity of the job-workers pair. We supposed
that the firm and worker engage in bargaining both for the short and for
the long-term wages, and that the worker’s bargaining power is different
according to the type of contract considered.

In this framework, we show that firms could view STCs a way to screen
the workers, in order to engage for a long-term contract only workers above
a given threshold. This policy is profitable only if the costs, that come
from re-open the vacancy each period and the probability to be unmatched,
are compensated by the surplus from the life matching. The higher is the
workers’ bargaining power, the less is the surplus that it can get by waiting
to find the good worker. The workers’ welfare'* is hardly at the maximum
with this policy.

Moreover, the firms could find it profitable to engage all workers exclu-
sively with short-term contracts. This policy is profitable only if relative
bargaining power'® is positive and high. If that is the case, the costs of re-
opening each period a vacancy are compensated by the higher surplus that
comes from the temporary matching.

If this last policy could be profitable for firms, it is never optimal from the
total welfare!'® point of view. That value achieves the maximum with a policy
of workers’ discrimination thought the temporary market only in particular
cases. Otherwise only a policy in which all the workers are engaged directly
with long-term contracts is optimal.

We show that the Social Planner could regulate the labor market making
more attention to the short-term wages and more specifically by introducing
a system of transfers from the firms to the workers engaged with short-term
contracts.

14We defined the welfare as the sum of the workers’ utilities.

15We have defined relative bargaining power to be the difference between the long-term
bargaining power and the short-term one, i.e. v — .

16We defined total welfare like the sum of the workers’ utilities and firms’ expected
profits in each possible policy.
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Appendix 1. search Equilibrium on the SL policy

1.1 Proof of Proposition 1.

We start the proof of the proposition by proving a simple Lemma on the
equilibrium search strategy of the firm.

Lemma 11 The set X of workers the firm accepts in SL contract is an
interval of the form (z,1].

Proof. Consider any worker x in X. Given the definition of equilibrium,
xy > 0FEU. Hence for any ' > z, 2’y > 6EU. m

From Lemma 1, we know the set of workers accepted by the firm is an
interval (z,1]. The search problem faced by the firm may thus be rewritten
as follows:

kta|(—n) [of@dn+(1—) S 6 af @)
15E — 0 =1

1—6(1— aflf(:c)d:c

Taking first-order conditions with respect to z,

—zf<z)%_57) 1—6(1—a/f(a:)da:) +

>
Q
g
k‘
+
2
[
|
=
O\H

f(e)de + LT /f

or

zZ =« m/(m—z)f d£E+ /f —L (16)

To check that this solution is unique, observe that the left-hand side
of equation (16) is increasing in z, raising from 0 to 1. On the other
hand, the right-hand side of equation (16) is decreasing in z, falling from

1
[% + H] {xf(m)dm - % to —%. Hence there exists a unique solution

to this equation.
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1.2 Proof of Lemma 2

Consider the equation defining z:

z=a (1;55 /(a:—z)f(a:)da:—i—i_;z mf(m)dx) - & (17)

Implicit differentiation shows that

1

(1= f) [(z = 2)f(x)dz \ [L - 6]

0z J
% [1—6]+abd[l— F(2)] =0
Similarly, we obtain
0z %Zflx—z dm—{_lnfmf
R N -0
We also obtain
9z afmf (1—7)<0
on [1—5]+a5[1—F(z)] =
and
1
0z [a{ f(m)dm—k] \(1—7) 1
7= Hograi-FE 20 O/wf<rv)d:c> b
Finally,
0 1\(1-9)

ok~ [1—68+ab[l—F(2)] —

Appendix 2. Optimal Contract

2.1 Proof of Proposition 5
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ETIt > ETIY < 1 < 0%, where

m = adF(x)(1—7)+ (=61 —-61-a))

1 1

{xf(a:)da: +6(1—7)1 =61 —a)) [xf(x)de — kF(z)(1 — 6)d]

z

0

- (18)
{(1 —8)(1—(1—-a)d) f:vf(:v)da:}

ETISL > ETI® < n > nj where

[(k o)1 - F(2)) [xf(@)dz+ (1) flsvf(:v>d:v]

*x 0 z
Ny =

[O‘(l - FG) | xf(ar)da:} (19)

0

ETIE > ETI® < n < 35 where

Ok + [y — (1 — a)d] jmf(m)dm
;= -

- (20)
[1-6(1-a) bfmf(m)dm

2.2 : Proof Lemma 6

1

> 0 iff (1 - 6F(2)) Ofmf(
equation (18).

1

1
z)dx > 6 [z f(x)dx, where nj is given by

; J zf(z)dzx
%”WZ = o > 0 always. 7} is given by equation (19).
a[lfF(z)]bfmf(m)dm
ony _ 1

7 = T aw = 0 always. 73 is given by equation (20).
AppendiX 3: Welfare

To analyze the welfare properties, we look at the sum of the workers’
utilities in each possible policy. Total surplus can be written as

MaxS* = F(2)EU;_, + (1 — F(2))EU, (21)

where a = s, s, .
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For policies a = L, S, the utilities of all workers’ type will be the same
and they take the value:

—+00

EU"=a) 8wy +6(1—a)ET" (22)
t=0
and
EU® = a(w, + 6EUY) + §(1 — ) EU® (23)

On the contrary, in the SL policy, firms will engage for life only workers
with type more than z. Consequently, the sum of the workers utilities in
policy a = SL will be

EUSY = F(2)EUSE, + (1 — F(2))EUSL,

<z
where
“+o00
EUSL, = o(w,+ Y 6'wa) + 6(1 — o) EUSE (24)

t=1

and EUSL is given by equation (23).

r<z

3.1 Proof of Proposition 7.

Policy L is maximal for problem (7) if EUY > EUSL, EU.

1
. . F(2) [ zf(z)dz+((1-F(2))+cF(2)(1—a))
EU" - EU™ < I—ol—(=a)] >0,

EUY - EUS & % > 0. These conditions are always true.

3.2 Proof of Proposition 8.

EUSL > BUY < n > n* where

1

o[ ef@)e - 60— P) [ af(a)ie

= — - : ; (25)
F(z)[1—(1—a)d bf:vf(x)da: +(1=06)(1—F(2)) [af(z)dx
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EUSL > BU® & n < n3* where

v6(1 — F(z)) b}:vf(:v)da:

kk

Ny = . 1 ;
1—(1-a)d]|(1-F(2)) {xf(a:)da: + [ab+ F(2)(1 = 6)] [z f(x)dz
(26)
EUL > EUS < n < n3* where
- (27)

BT T —a)s
3.3 Proof of Lemma 9.

1 z
1-6(1-F(2))] [ mf(:r)derOf zf(z)dx

333* = T ~ > 0 always, nj is given by
(1—6)[1—F(z)}fz:f(x)dw—&-F(z)[l—(l—oa)tﬂOfwf(w)dw

equation (25).

oz 6[1-F(2)] }:rf(:r)d:r .. )
o = = > 0 always, 75 is given by
[17F(z)}(17(17a)6)Of:rf(:r)der[atSJr(ler)F(z)]

equation (26).
87)3 o 1
oy~ 1-(1-a

= > 0 always, 73 is given by equation (27).
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