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ABSTRACT. Temporary contracts are widely used in European countries and have proliferated
in developing nations, in the last twenty years. They have been used to introduce flexibility
in the labor market in order to reduce unemployment. Labor protection, in the form of fir-
ing costs, has also been extensively used to reduce unemployment with the difference that it
leads to fewer job destructions. A large part of the literature that analyzes temporary contract
and labor protection policies has treated temporary contracts as exogenous. Little attention
has been given to the endogenous relation between the two policies. This paper estimates a
search and matching model with dual labor markets in which the use of temporary contracts
is endogenous. The model is structurally estimated using Chilean data and quantitatively
evaluates the role of labor protection legislation and the use of temporary contracts in un-
employment, welfare, and inequality. The results show that under the estimated parameters,
both types of contracts survive in equilibrium. However, temporary contracts negatively af-
fect the frequency with which regular jobs arrive, offsetting any positive effect of firing costs
on unemployment. Finally, temporary contracts increase flexibility, but do not make workers

and firms better off. Welfare gains are observed only if labor protection is very stringent.
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1. INTRODUCTION

Temporary contracts are widely used in European countries, and in the last twenty years,
have proliferated in developing nations, particularly in Latin American countries (Harrison
and Leamer, 1997; Heckman and Pages, 2000). They have been used to introduce flexibility
in the labor market in order to reduce unemployment. However, the literature has found

an ambiguous effect of temporary contracts on unemployment because these contracts not
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only affect the flows out of unemployment but also the flows out of employment for newly
hired workers (see for example, Bentolila and Dolado, 1994; Blanchard and Landier, 2002;
Gtiell, 2003; Aguirregabiria and Alonso-Borrego, 2009, among others). At the same time,
labor protection, in the form of firing costs, has also been extensively used to reduce unem-
ployment with the difference that this policy leads to fewer job destructions. The literature
has also found that labor protection affects the job creation rate generating an ambiguous
effect on unemployment (see for example, Mortensen and Pissarides, 1994, 1999b, among
others)'.

A large part of the literature that analyzes both temporary contracts and labor protection
policies has treated the use of temporary contracts as exogenous. Little attention has been
given to the endogenous relation between the two policies. In this line of the literature, the
closest paper to this research is Cahuc and Postel-Vinay (2002). However, data for some
OECD and Latin American countries suggest that temporary contracts are actually used to
reintroduce some flexibility when firing costs are high. In a way, this implies that employers
try to avoid firing restrictions by replacing permanent with temporary workers (Harrison
and Leamer, 1997). This idea is captured in Figure 1 where there is a positive relation
between the degree of protection of permanent jobs and the share of temporary contracts®.
Hence, the following question arises: Once the government authorizes the use of temporary
contracts, are these contracts an equilibrium response of firms to introduce flexibility when
firing costs are high? An interest in this endogenous relation has emerged only recently,
and the related literature is still scarce (see Cao et al., 2011; Alvarez and Veracierto, 2012;
Macho-Stadler et al., 2011; Paolini and de Tena, 2012).

In addition to the policy implications of temporary contracts, there are concerns regard-
ing the use of these contracts in Latin American countries since they represent a phenom-
enon of job insecurity (like informality) and can potentially have important effects on pro-
ductivity and growth. In particular, they are associated with lower investment in human
capital and productivity losses because the lack of attachment to the firm reduces the in-
centive of firms to invest in workers (Heckman and Pages, 2000). Empirically, Carpio et al.
(2011), in their analysis of the Chilean labor market, find that having a temporary contract
reduces the probability of receiving employer-paid training. Dolado and Stucchi (2008) also
find, for the case of Spain, evidence of an impact of temporary jobs on total productivity;
however, their mechanism is different. In their case, temporary contracts reduce the effort

of workers if the probability of becoming a permanent worker is low. Therefore, following

!There is an exception that occurs in the absence of perfect insurance markets where employment protection
(chosen optimally) plays a role of insurance and the job creation rate is not affected (Pissarides, 2001).

The degree of protection is captured by the index constructed by Pierre and Scarpetta (2004).
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this line of the literature, temporary contracts generate a trade off between flexibility and
productivity gains.

This paper tries to answer the following questions: Can temporary contracts emerge in
equilibrium when firing costs exist in a model with search frictions? Given the trade off
between flexibility and productivity, do firms find it more attractive to hire on a contingent
basis? In dual labor markets (that is, with permanent and temporary contracts), are agents
better off and labor market outcomes less unequal? In an effort to answer these questions,
this paper extends the work presented in Mortensen and Pissarides (1994), and proposes a
search and matching model with dual labor markets, in which the use of both temporary
and permanent contracts is endogenously determined as part of the equilibrium.® Further-
more, the proposed model includes firing costs in the form of severance taxes to analyze
the effect of labor protection policy on the equilibrium share of both types of contracts. Fi-
nally, to capture the trade off between flexibility and productivity, the model includes, in a
very simple way, a mechanism of productivity gains only for permanent jobs. The model is
then structurally estimated using likelihood methods with supply side data on the Chilean
labor market. To quantitatively evaluate the role of labor protection legislation and the
use of temporary contracts in unemployment, welfare and inequality, the paper presents
counterfactual exercises.

There are at least four reasons for working with Chilean data. First, Chile is one of
the developing countries in which there was an important proliferation of contingent work
arrangements in the 1990s*, and that period also coincides with an increase in firing costs.
Second, aside from Brazil, Chile is one of the countries with the highest and more persistent
levels of income inequality, not only at the regional level but also worldwide. Third, the
level of informality in the Chilean labor market is one of the lowest for Latin American
standards - less than 20% of employment is in the informal sector (Puentes and Contreras,

2009). Finally, for estimation purposes it is necessary to have information on labor market

3In the model, the distinction between the two types of contracts is related to the degree of flexibility and
not to the degree of formality (or informality) of the labor market. In this paper, both types of contracts are
related to formal jobs.

“Tables 1 to 5 show descriptive evidence on the importance of these types of contracts in the Chilean la-
bor market using a cross-section household survey, which is representative at the national level, called the
Socio-Economic Characterization Survey (CASEN). The main facts that arise from this data are: (1) temporary
contracts are important even for skilled workers (they represent 35% of all jobs), (2) temporary contracts are
important regardless of worker age, (3) temporary contracts last on average less than permanent contracts but
more than 12 months, (4) workers with permanent contracts earn more on average, but there are also workers
with temporary contracts earning high wages, (5) temporary contracts have higher prevalence in some sectors,

particularly among the unskilled workers.
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transitions, and the Chilean Social Protection Survey used in this paper is the only known
longitudinal data for a Latin American country.

The model departs from the existing literature in two main aspects. First, this paper does
not apply the commonly used definition of temporary contracts in the literature, which
links this type of contract with fixed-term contracts. Instead, the analysis uses a more broad
definition of temporary contracts. In particular, these contracts have a predefined duration
(possibly more than 12 months), are not subject to firing costs, and are not necessarily con-
verted to a permanent one at the end of the contract. This distinction is relevant for Latin
American countries where a large proportion of the labor force is involved in agriculture
and other primary activities making fixed-term contracts less relevant than per-service or
seasonal jobs®. Second, it is assumed that there are two types of jobs in the market, perma-
nent and temporary. Therefore, a productivity (and wage) distribution is associated with
each type of job. This implies that some jobs are done by workers hired under a perma-
nent contract and others are done by workers hired on a temporary basis. This assumption
allows for the fitting of overlapped wage distributions, similar to the ones found in the
Chilean labor market®. Indeed, as Kalleberg (2000) suggests, temporary workers earn, on
average, lower wages, but because there is considerable heterogeneity in the wages for tem-
porary workers, it is possible to find jobs in which temporary worker earnings are higher
than those of regular employees.

Finally, in the estimation process there are observed heterogeneity controls because there
is evidence that the wage gap between temporary and permanent jobs depend on education
and gender (Felgueroso and De la Rica Goiricelaya, 1999). In particular, the sample used
in this paper is comprised of males who are unskilled (without a college degree), since the
higher wage gaps are usually found in the bottom of the distribution (Bosio, 2009).

The results obtained show that given the estimated parameters, both temporary and per-
manent contracts survive in equilibrium and that temporary contracts are used by firms to
reintroduce flexibility when there is an increase in firing costs. There is a strong substitu-
tion effect between contracts. However, temporary contracts negatively affect the frequency
with which regular jobs arrive, offsetting any positive effect of firing costs on unemploy-
ment, and generating persistent inequality. Finally, temporary contracts increase flexibility

but do not make workers and firms better off (there are important productivity gains in

For example, in the case of the Chilean labor market, fixed-term contracts represent only 13% of temporary
contracts, and in the case of the Mexican labor market, the proportion of fixed-term contracts is even lower,
9.3%.

®However, if it is assumed that there is one productivity distribution and the firm chooses the type of
contract after observing the productivity, as in Cao et al. (2011), permanent workers will always have higher
productivities (and wages) than temporary workers. As a result, it is not possible to have overlapping wages

(that is, workers earning more in temporary jobs than in permanent ones).
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regular jobs). Welfare gains from temporary contracts are observed only if labor protection
is very stringent. This is a steady-state result and does not take into account any cushion
effect on business cycles.

The paper is organized in the following manner: Section 2 presents the search and match-
ing model and defines its steady-state equilibrium. Section 3 describes the data used in the
estimations and the procedure followed to obtain the estimation sample. Section 4 presents
the estimation method, discusses the identification strategy, and reports the estimation re-
sults. Section 5 contains the counterfactual and policy experiments, and, finally, Section 6

concludes.

2. THE MODEL

This section describes the model setup and the determination of the steady state equi-
librium. The model used in this paper is an extension of Mortensen and Pissarides (1994),
which considers both temporary and permanent contracts that are endogenously deter-
mined as part of the equilibrium’. This model assumes that time is continuous and that
the economy is populated by infinitely lived workers, who are risk neutral and ex-ante
homogenous. There is also a continuum of firms that produce their output with a fixed-
coefficient technology using only labor as input. In addition, it is assumed that the labor
market environment is stationary and that the search process is random. Search frictions
are characterized by a matching function, which depends on the overall market tightness
and the proportion of available vacancies in each type of contract. The model further as-
sumes that there are two invariant worker-firm productivity distributions: one for each
type of contract®. Once a firm meets a worker, a match-specific productivity, conditional on
the type of contract, is drawn from the relevant productivity distribution, previously men-
tioned, and wages are determined by Nash bargaining. Only unemployed workers search
for jobs, that is, there is no on-the-job search in the model.

The main differences between permanent and temporary contracts are due to employ-
ment protection legislation and productivity gains. Permanent contracts are related to reg-
ular jobs, for which there is no specified term in the contract and there is job protection
in the form of firing costs. Additionally, workers with permanent contracts are subject
to idiosyncratic productivity shocks, which can be positive or negative. Positive shocks

are interpreted as productivity gains’, while negative shocks can lead to a destruction of

"The model in Mortensen and Pissarides (1994), aside from being the standard tool in the literature for
labor market policy analysis (Albrecht et al., 2009), studies the interaction between labor market protection and
endogenous job destruction, which is particularly relevant for the analysis in this paper.

8This assumption allows for the fitting of cases in which productivities overlap across contracts.

%In particular, these productivity gains can be interpreted as human capital investments, which exist in this

type of contract given the incentives provided by a permanent contractual relation (Heckman and Pages, 2000).
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the worker-firm match, implying that permanent contracts are subject to endogenous job
destruction.

On the other hand, this paper departs from the widely used definition of temporary con-
tracts in the literature, in which these contracts are considered to have a fixed-term char-
acteristic (see for example, Cahuc and Postel-Vinay, 2002; Cao et al., 2011)10. Instead, this
paper (following the discussion from the previous section) follows Wasmer (1999), which
presents a more general definition of temporary contracts. More specifically, these contracts
are defined-duration contracts with contract-specific durations. This implies that these con-
tracts can last a finite number of periods (possibly more than one) and two contracts can
differ in their durations. Temporary contracts can be terminated, at no cost, either because
the maximum duration expires or by a destruction shock; both cases are treated as an ex-
ogenous termination. Finally, it is assumed that firms do not transform this type of contract
into a permanent contract.

The introduction of firing costs, in the form of severance tax payments, has important
implications on wage determination, since firing costs change the threat point in the Nash
bargaining game. In particular, if a firm with a permanent contract meets a worker, then
they bilaterally bargain the wage; and if the job is not created (due to a bad productivity
draw) then both the worker and the firm continue the searching process without any sever-
ance tax payment. On the other hand, if a worker is currently employed with a permanent
contract and he receives a productivity shock, then the worker and the firm engage in a
wage renegotiation process. However, in this case the firm has to pay the severance tax
if the job is destroyed; therefore, the bargaining position of the worker is better (the out-
side option of the firm is different in both cases). Following the same terminology as in
Pissarides (2000), a newly hired worker is called an outsider worker, while a continuing
employee is called an insider worker. Additionally, payroll taxes exist on both sides of the
market. As in Albrecht et al. (2009), and to simplify the analysis, it is assumed that the
collected taxes, both payroll and severance, are not redistributed among workers and are
just thrown into the ocean.

It is important to mention that the distinction between the two types of contracts is related
to the degree of flexibility and not to the degree of formality (or informality) of the labor

market. Both types of contracts are related to formal jobs.

2.1. Workers’s Value Functions. At any point in time, workers can be in any one of the
following four states: unemployed, employed as a new hire with a permanent contract

(indexed by OP, outsider permanent), a continuing employee with a permanent contract

Oy a fixed-term contract, as defined in the literature, the job lasts for one period and can be converted to a

permanent contract upon its expiration date, at no cost.
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(indexed by IP, insider permanent), and employed as a new hire with a temporary contract
(indexed by T). Let u be the rate of unemployment, and vp and vt be the job vacancy
rates with permanent and temporary contracts, respectively. Therefore, the total vacancy
rate is v = vp + vr. If the population is normalized to 1, then the rates at which workers
and firms potentially match are m(u,vp) and m(u, vr), respectively; m(-) is the matching
function, which is increasing in both arguments, concave and homogeneous of degree one.
Defining the overall labor market tightness as g = “2-°T and the proportion of permanent
contract vacancies with respect to the total number of vacancies as 1 = Upﬁ—ipvj"’ and using
the homogeneity property of the matching function, it is possible to write the rates at
which unemployed workers meet job vacancies with permanent and temporary contracts

as al, = m["ufvl’} = m[nq] and al, = L[“L;Z’T] =

m [(1 —n) q], respectively!!. It is assumed that
only unemployed workers search for a job (there is no on-the-job search).

When a worker meets a vacancy, there is a match-specific productivity. Let F;(x) be the
invariant worker-firm productivity distribution, for i = P, T, from which the productivity x
is drawn. Not all meetings create a job because not all workers draw a high enough produc-
tivity to make the match worthwhile. Only draws higher than the reservation productivity
of new hires under permanent contracts (x/,p) or higher than the reservation productivity
under temporary contracts (x}) end up with a job creation for each type of contract. Let U
be the value of unemployment, Wop(x) be the value of employment for a new hire under
a permanent contract, and Wr(x) be the value of employment for a worker hired under a

temporary contract. Therefore, the flow value of unemployment is expressed as:
U =btaf, [ {Wop(x)— U} fo(x)dx +aly [ {Wr(x) = U} fr(w)dx ()
Xop Xr

While unemployed, individuals receive a utility (or disutility) b interpreted as the flow
income, which is equivalent to the value of leisure. At rate 0&5,, a worker meets a vacancy
with a permanent contract, and if a job is created there is a capital gain of Wpp(x) — U.
Similarly, a worker meets a vacancy with a temporary contract, at rate #, and when the
job opportunity is taken there is a capital gain of Wr(x) — U.

In order to write the flow value of employment under a permanent contract, and accord-
ing to the previous discussion about the effect of firing costs on wages, it is necessary to
distinguish between a new hire (outsider) and a continuing employee (insider), both under
permanent contracts. Let Wip(x) and x}, be the value of employment and the reservation
productivity for a continuing employee under a permanent contract, respectively. The flow

value of an outsider worker with a permanent contract and current productivity x can then

U an analogous way, the rates at which vacancies meet workers for both types of contracts can be stated

p _ m[yq] m[(1—1)q]

as: @, = =+ and al = = Alternatively: al = ygal and al, = (1 —7)gal.
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be written as:
TWOp(x) = wOp(X) (1 — Tp) + /\p /* W]p(x/)fp(x/)dx/ + ApPp(x}kp)U — /\pWOp(x) (2)
*1p
while the flow value of an insider worker with a permanent contract can be expressed as:
FWIP(X) = wlp(x) (1 — Tp) + /\p /* W[p(x/)fp(xl)dx/ + )thp(x’fp)U — /\pW[p(x) (3)
*1p
An outsider worker with a permanent contract in a job with productivity x receives an
after payroll tax wage rate of wop(x) (1 —tp). A productivity shock arrives at a Poisson
rate Ap. If the new productivity x’ is above the reservation productivity xjp, then the
worker remains employed, but he is now an insider worker with a capital gain or loss
of Wip(x") — Wop(x). There is the possibility of productivity gains if x’ > x. On the
contrary, if the new productivity is below the reservation productivity, then the worker
becomes unemployed and the capital loss is U — Wpp(x). If an insider worker with a
permanent contract continues as an employee, then he receives an after-payroll-tax wage
rate of wip(x) (1 —1p) and a capital gain or loss of Wip(x') — Wip(x); but if the job is
terminated, then the capital loss for the worker is U — Wip(x).

When a worker is employed with a temporary contract the flow value is:
T’WT(X> = wT(x) (1 — TT) + ArU — /\TWT<X) 4)

In this case, a worker with a temporary contract and productivity x, receives an after-
payroll-tax wage rate of wr(x) (1 — 7r). He loses his job at a Poisson rate At with a conse-
quent capital loss of U — Wr(x). Note that this reflects the fact that temporary contracts are

not converted into permanent contracts upon their expiration dates.

2.2. Firms’ Value Functions. Jop(x) and Jp(x) are defined as the values of a filled job for a
new hire (outsider) and a continuing employee (insider), both under permanent contracts,
respectively. Similarly, Jr(x) is defined as the value of a filled job under a temporary
contract. Also, let Vp and V1 be the values of creating a vacancy for each type of contract,
permanent and temporary, respectively. Using these definitions the flow values of a filled

job under a permanent contract can be written as:

rlor(x) = x—wop(x)(1+ ¢p) + ApFp(x(p) (VP — Jor(x) = ¥)
20 [ {in(x) = Jor(x)]} fo(x')ax 5)

and
rlip(x) = x—wp(x)(1+¢p) + ApFp(xip) (Vp — Jip(x) — ¥)
+Ap /xoo {Tip(x") = Jip(x) } fp(x")dx’ (6)
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Firms using permanent contracts receive a flow output of x and pay an after payroll
tax wage rate of wop(x)(1 + ¢p) if a worker is an outsider, and w;p(x)(1 + ¢p) if he is an
insider. In this setup, both the employer and the employee pay payroll taxes, making it
possible to differentiate the source of the tax payment. There are two possible outcomes
when there is a productivity shock. First, for any productivity greater than the reservation
productivity the firm continues producing and the capital gains or losses are Jip(x’) —
Jop(x) and Jip(x") — Jip(x) for an outsider and an insider worker, respectively. Second, if
the shock is sufficiently bad, that is, the new productivity has fallen below the reservation
productivity, then the worker is dismissed and the firm has to pay the severance tax (¥).
In this case, the capital loss, Vp — Ji(x) — ¥ for i = IP, OP, takes into account that the firm
now has an unfilled vacancy and has to pay the severance tax.

In turn, the flow value of a filled job under a temporary contract is:

rlr(x) = x —wr(x)(1+ ¢r) + Ar (Vr — Jr(x)) ()

Firms using temporary contracts receive a flow output of x and pay an after payroll tax
wage rate of wr(x)(1+ ¢r). It is assumed that the payroll taxes differ with the types of
contracts. When there is a termination shock the match is destroyed at no cost, generating a
capital loss of Vr — Jr(x) to the firm. Thus, both the worker and the firm once again engage
in the search process.

Finally, the flow values of unfilled vacancies for both types of contracts are:

rVp = —kp+a) /xoo {Jop(x) — Vp} fp(x)dx ®)
- —kT—i—oceT/: (Jr(x) = Vi) fr(x)dx 9)

For firms to keep the vacancies while searching, they pay a per-period fixed cost of kp

and kr, according to the type of contract, permanent and temporary, respectively. At rate
P

al = %, firms with a permanent contract job meet workers, and if the realized match-

specific productivity is good enough (greater than the reservation productivity xj, of a

new hire with this type of contract), then the vacancy is filled and the firms have a capital

gain of Jop(x) — Vp. In the case of firms with a temporary contract job, meetings occur at
&

T _
rate a, = E=nr

and the capital gain for the firms is J7(x) — V7 if the job is created.

2.3. Steady-State Equilibrium. The steady-state condition requires that both: (1) the flow
out of unemployment into jobs with permanent contracts is equal to the flow into unem-

ployment from permanent contract jobs:

al [1— Fp(xpp)]u = ApFp(xjp)ep
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and (2) the flow out of unemployment into jobs with temporary contracts is equal to the

reverse flow:
0(3;, [1 — FT(X?)] u = )\T <1 —Uu— Ep)

Combining the last two equations and using the fact that ep 4 er 4+ 1 = 1 makes it possible
to find expressions for the unemployment rate (the Beveridge curve) and the employment

rates in temporary and permanent contract jobs:

u = ATApr(fo) (10)
Dégj [1 — Fp(x(*jp)] AT+ a% [1 — FT(X;)] /\pPp(x?p) + )LTAPFP(X?P)
Arai, [1 — Fp(xgp)]

065] [1 — Fp(x(gp)] AT+ Dég;] [1 — FT(x"%)] /\pr(x}‘P) + ATApr(fo)
g [1— Fr(xt)] ApFp(x7p)

Dcfu [1 — Fp(xgp)] AT+ (XZ; [1 — FT(X?)] APFP(pr) + )\T)\PFP(XTP)

The next step in finding the equilibrium is defining how wages are determined. Since

ep (11)

er (12)

workers and employers meet on a bilateral basis, wages are determined in a bargaining pro-
cess between both parties once the match-specific productivity is realized. As is a common
practice in the literature, the generalized axiomatic Nash bilateral bargaining outcome is
used to determine wages (Mortensen and Pissarides, 1999a). If fp and Br are the worker’s
relative bargaining power parameters when he faces an employer offering a permanent and
a temporary contract, respectively, the different wage rates solve the following optimization

problems (according to the type of contract and if the worker is an outsider or an insider)'%:

max (Wop(x) — U)ﬁp (]op(x) — Vp)li’BP

{wop(x)}

max (Wip(x) — U)ﬁp (Jip(x) — Vp +‘I’)l_ﬁ”
{wip(x)}

max (Wr(x) — U)PT (Jp(x) — vp) P
{wr(x)}

From the worker’s point of view, the threat point is simply the value of breaking the
contract, which is the value of unemployment. From the firm’s point of view, the threat
point is the value of continued search, and it differs depending on the type of contract and
whether the worker is an outsider or an insider. If an unemployed worker meets a firm with
a permanent contract (the worker becomes a new hire or an outsider if the job is formed),
then the threat point in the bargaining process is the value of an unfilled vacancy (Vp) since
the firm does not have to pay the severance tax if the worker is not hired. On the other
hand, if a firm is bargaining the wage with a continuing permanent contract employee (an

insider), then the threat point is Vp — ¥ because if the worker is dismissed the firm ends

12Wages are bargained when an unemployed worker meets a firm (outsider permanent or temporary) and

when a shock arrives (insider permanent).
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up with an unfilled vacancy and the obligation to pay the severance tax. Finally, if an
unemployed worker meets a firm with a temporary contract, the threat point is simply the
value of an unfilled vacancy for this type of contract (V7). The total surplus from a match
fori = OP,IP, T (S;(x)) is defined as the sum of the values to the firm and the worker net

of their values of continued search and payroll taxes. Therefore:

Sop(x) = (Wop(x) —U) + m (Jor(x) — Vi)
Sip(x) = (Wip(x) —U) + m Jip(x) — Vp +¥)
Se(x) = (Wr(x)—U)+ 8;4,)) (Jr(x) — Vi)

The solutions of the above optimization problems split the total surplus in fixed propor-
tions at all points in time and at all x > x} for i = OP,IP, T. In each case, the proportions

of the total surplus that goes to the workers are:

Wop(x) —-u = ﬁpSop(x)
W]p(x) —-Uu = ﬁpS[p(x)
WT(X) —-u = ,BTST(X) (13)

while the firms obtain:

Jop(x) =Vp = (1-— ﬁp)((l_TP))Sop( )
Jip(x) =Vp+¥ = (1—/31’)%511?(96)
0 =ve = (=g sr(x) 14

Using equations (13) and (14) to rewrite the flow values of workers and firms, equations
(1) to (7), in terms of the total surplus,'® and making the appropriate substitutions, it is easy

to show that the wage equations are:

Bp (x — Ap¥) + (1 — Bp) i),y

wop(x) _ (1+¢P) (1—1p) (15)
+r¥) + (1 pp) 2 ru
wipl) = Br (x+r )(1 J(r ¢P)f5p)(1-rp>’ (16)
Brx+(1— pr) U
wr(x) = D) (17)

13The flow value equations written in terms of the total surplus are shown in appendix Al.
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These wage equations are very similar to those found by Albrecht et al. (2009). The
only difference is that, in this paper, workers also pay payroll taxes. In all cases, the wage
is a weighted average of the match-specific productivity (adjusted by the severance tax
in the case of permanent workers) and the worker’s continuation value. Since wop(x) =

wip(x) — 551(11;3)‘1’ and given that (r, Ap, Bp, ¥) are all positive and 0 < ¢p < 1, the wage of

a continuing employee (insider) with a permanent contract is higher than that earned by a
new hire (outsider) with a similar type of contract (that is, w;p(x) > wop(x)). This reflects
the fact that a continuing employee has a better bargaining position with respect to the firm
than a new hire because of the severance tax'?.

Once again, using the workers” and firms’ flow values written in terms of the total sur-

pluses it is straightforward to verify that:

_ x—xpp (1—1p)

SOP<X) - r—f—)\p (1+¢P)

_ x—xjp (1—1p)

S = T )
Sp(x) = = (- (18)

7’+)\T (1+(PT)

At this point, a discussion on the optimality of the match formation decision rule, which
has a reservation value property, is necessary. So far it is assumed that in the model this
decision rule is optimal. It is evident from equations (18) and (13), that both the total
surplus function and the value of employment are strictly increasing in productivity x.
Since the value of unemployment is constant, there is a reservation productivity x; such
that W;(x) = U, for i = OP, IP, T. Moreover, at that productivity the total surplus is zero
(S(x}) = 0)'°. Using the flow values for an insider worker with a permanent contract, the
wage equation, the total surplus definitions, and the condition S(x},) = 0, it is possible to

verify that:

(1 +¢p ) Ap / © / /
Xip = ————=rU —r¥ — x'—xj x")dx 19
P~ 1 1) rFAp xyp( ir) fr(x) (19)

Define T(x}p) equal to the left hand side of equation (19). Note that T : R — R and
that it is differentiable. The function T(x}p) is a contraction on R with respect to the usual
metric if there is a real number 7t < 1 such that the derivative |T’(x}p)| < 7 for all x}, € R.
Note that T'(x}p) = ri‘—ﬁp(l — Fp(xjp)) < m < 1ifr+ ApFp(xjp) > 0, which is true given the

MEor a detailed discussion see Pissarides (2000), chapter 9.
15 the case of the permanent contracts, for which the termination is endogenous, this reservation produc-

tivity is also the destruction threshold.
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possible values of the model parameters. The direct application of the contraction mapping
theorem implies that the equation x}, = T(x}p) has a unique solution in R'®.

In the same way, the flow value of an outsider permanent worker, the wage equation, the
definition of total surplus, and the condition S(x{;,) = 0 can be used to find an expression
for the reservation productivity of this type of worker. Additionally, equation (19) can assist

in writing the resulting expression as:
xop =Xxjp+(Ap+1)¥ (20)

Note that x,, > xjp, which once again reflects the better bargaining position of the
insider worker. Also, since x7}, is uniquely determined, so is x{p. Finally, the flow values of
temporary contracts and the wage equation, together with the definition of the total surplus
and the condition S(x7}) = 0, generate:

Xy = 8 t (Z)) ru (21)

The reservation productivity for a temporary contract is equal to the flow value of the
unemployment state (adjusted for payroll taxes), which is the usual result when the model
has exogenous destruction and when there is no severance tax.

To close the model, the free-entry condition in the vacancy creation problem for both
types of contracts is used. Profit maximization requires that all rents from new job creations
should be exhausted such that the value of one more vacancy is zero, that is V; = 0 for
i = OP,T (Mortensen and Pissarides, 1994). Applying this condition to equations (8) and
(9) and the definitions of total surplus in equation (18), the following equations can be

obtained:
kp = mﬂ[zq] Ei;fi; /x:p (x —xpp) fr(x)dx )
_ om[A-ma A=Br) [, .
kr = (1-n)g (r+Ar) /x; (x — x7) fr(x)dx 23)

which implicitly defines a system of equations in g and 5. These last two expressions and
the definition of the total surplus can be used to rewrite the flow value of unemployment
in equation (1) in the following way:

_ 1—1\ nqBrkp 1—1r\ (1—7n)qBrkr
ru_b+(1+¢P>(1—ﬁp)+<1+¢T> (1-Br1) @)

A formal definition of the steady-state equilibrium can now be stated'”:

16Note that the solution is unique given that the value of rU is a function of the endogenous variables g and
7 (as mentioned in the next subsection)
7 The algorithm to computationally implement the model comes directly from the definition of steady-state

equilibrium and is presented in appendix A2.
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Definition 1. Given a vector of parameters (b, Ap, At, 1, Bp, Br, kp, k1), a matching function m(-),
a vector of taxes (Tp, Tr, pp, pr,Y), and probability distribution functions for the productivity of
permanent and temporary contracts Fp(x) and Fr(x), a steady-state equilibrium in a dual labor
market economy is a labor market tightness q and a proportion of job vacancies with permanent
contracts 1, together with reservation productivities x; for i = OP, IP, T, unemployment rate u and

employment rates ep and et such that:

(1) Given q and 1, and rU from equation (24), the reservation productivities x; for i =
OP, IP, T solve equations (19) to (21).

(2) Given the reservation productivities x; for i = OP,IP, T, the unemployment rate u and
employment rates ep and et satisfy equations (10) to (12).

(3) g and n solve the system of equations (22) to (23) and are consistent with the reservation
productivities x} for i = OP, T.

The equilibrium exists if the system of equations (22) to (23) has a solution for g and 7
in the third part of Definition 1, which in turn depends entirely on the matching function
(recall that x7 for i = OP, IP, T is given in this stage). Under the assumptions made for the
matching function, particularly the one on its increasing characteristic, there is a solution
possibly involving a corner solution in . If, in addition, it is assumed that the matching

function is strictly increasing, then that solution is unique.

3. DaTa

To estimate the model, this paper uses microdata on the Chilean labor market, particu-
larly, the longitudinal Social Protection Survey (Encuesta de Proteccién Social or EPS) from
the Subsecretaria de Previsién Social'®
of 18 years in 2002, 2004, 2006 and 2009, builds a panel of labor histories. In each survey, in-

terviewers explicitly asked about the events (states in the labor market, monthly wages and

. This survey, which interviewed persons over the age

weekly hours worked in each job) occurring in the years after the last survey in which the
individual participated. A feature that makes this survey very attractive is its longitudinal
dimension, one that is not commonly found in Latin American countries’ datasets. Even
though the model to be estimated does not have on-the-job search, which makes the data
on labor market histories in the employment state less relevant, the longitudinal dimension
provides valuable information on transitions from the unemployment state to temporary
and permanent contract jobs, which is central for the identification strategy used in the

next section.

18The survey is conducted by the Microdata Center of the Economics Department at the University of Chile

with the participation of academics of the University of Pennsylvania and the University of Michigan.
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The estimation of the search model considers only the persons surveyed in 2002, 2004
and 2006'. The first step in preparing the data consisted of appending the three surveys.
Two problems arose in this process. First, there were overlapping events; events at the end
of the 2002 survey overlapped with those at the beginning of the 2004 survey, and events
at the end of the 2004 survey overlapped with those at the beginning of the 2006 survey.
Two overlapped events were merged if they belonged to the same state and had the same
type of contract (for the case of employed workers). Second, there were contained events;
events at the end of the 2002 survey were also contained in those at the beginning of the
2004 survey, and events at the end of the 2004 survey were also contained in those at the
beginning of the 2006 survey. In this case, the events occurring in the 2002 and 2004 surveys
were kept since it is assumed that the data on the events that occurred in the same year
as the survey is more accurate. Finally, individuals who presented inconsistencies in their
histories, that is, overlapped or contained events with different states (unemployment and
employment), were discarded. There were also individuals with missing information on
wages, hours worked or event dates. These inconsistencies and missing data represented
18.4% of the sample.

Since the model assumes ex-ante homogeneous workers, some observed heterogeneity
controls are necessary to guarantee a certain degree of homogeneity consistent with the
model assumptions. In particular, the estimation sample satisfies the following criteria:
males, heads of household, between the ages of 25 and 60 years, without a college degree.
Initially, there were 4,194 individuals in the sample who had these characteristics (once the
inconsistencies were discarded). The literature that estimates a search model, without on
the job search, usually uses cross-section samples of workers in employment and unem-
ployment states (Eckstein and van den Berg, 2007). Therefore, following this literature, a
cross-section sample comprised of all labor market states (unemployment and employment
spells) prevailing in June 2005 was constructed, and the transitions to temporary and per-
manent contract jobs were recorded for each unemployment event. Only 3,006 of the initial
group of persons had spells that continue into 2005.

The sample size was further reduced due to other problems with the data. First, there
were double censored spells in the unemployment state, which could not be used because
they generate an identification problem as discussed in the next section?. Fortunately, this

type of spell represented only 7.1% of the valid sample, and could be discarded. Second,

9The 2009 survey is contaminated with the recent recession, which started in 2008.

20There were also very long unemployment spells. The estimations use only unemployment spells with
durations less than 50 months. Eliminating some unemployment information does not affect the sample rep-
resentativity because the proportion of unemployed individuals remains close to that reported in the CASEN
2006 (4%)
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the sample contained unrealistically high wages. Therefore, to avoid this outlier problem,
2.5 of the upper and lower percentiles in wages were dropped from the sample (resulting
in a reduction of 11.2% of the valid sample observations). This elimination generated an
average wage that is comparable with another Chilean Household Survey?!. Finally, the
unemployment state is characterized only by persons, who are looking for a job, because
the model does not have data on participation decisions. Hence, the elimination of inactive
workers from the sample generates a further decrease of 1.6% and leaves the estimation
sample with a total of 2,170 individuals.

Table 6 reports descriptive statistics of the sample. In the top panel, hourly wages are
measured in U.S. dollars of 2004. They are calculated using reported weekly hours worked
and monthly wages, which are expressed in 2004 prices using the CPI and converted to U.S.
dollars using the average exchange rate for that year. In the sample, there are 1,602 workers
with permanent contracts and 454 with temporary contracts for whom there is valid infor-
mation on wages. It is observed that, on average, workers with permanent contracts earn
almost 63% more than workers with temporary contracts. Duration in each state, which is
presented in the second panel of Table 6, is measured in months. The sample contains 114
unemployed individuals, who have been unemployed for 1.4 years, on average®.

The right censored unemployment duration spells dominate the left censored ones, but
majority of the spells are complete. As expected, permanent jobs last, on average, almost
4 times longer than temporary jobs. In both types of jobs the employment durations show
a censoring problem at the beginning of the sample (left) and at the end of the time span
(right). In the case of permanent contract jobs, left censored spells do not represent an
important proportion of all spells. The third panel of Table 6 shows the percentage of
unemployment spells that have transitioned from this state to each type of job. From all

unemployment spells, there is information on the transitions to permanent and temporary

21C ASEN 2006 (Table 4).

22This average unemployment duration is high when compared to that of the 2006 CASEN survey, in which
the average unemployment duration is only 2.7 months. It is well known that one of the most important
problems encountered when working with self-reported data is the quality of the information, where short
lived events tend to be over reported. The problem is exacerbated when the self-reported data is retrospective
as is the case in the EPS. However, given its longitudinal dimension, which is central for the identification of
the parameters, this paper uses the EPS, even though the CASEN has a bigger sample size and is more accurate

(it is self-reported, but not retrospective).
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contract jobs for 26 (representing 22.8%) and 70 (representing 61.4%) individuals, respec-
tively. The remaining unemployment spells are right censored for which there is no infor-
mation regarding transitions. Finally, the bottom panel shows that there is a greater share
of permanent job contracts in the sample®.

Payroll tax and severance tax parameters are not estimated. Instead, these parameters
are obtained from the labor legislation and the existing literature. The payroll taxes can
be divided into two groups: social security contributions and unemployment insurance.
Income taxes are not included in the value of payroll taxes because jobs under temporary
and permanent contracts are formal jobs and pay equal income taxes. Social security con-
tributions comprise 20% of wages (10% goes towards retirement, 7% towards health and
approximately 3% towards disability) and are paid entirely by the worker (Edwards and
Edwards, 2000). On the other hand, the unemployment insurance contribution depends
on who pays the tax. In particular, workers hired under permanent contracts pay 0.6% of
their wages to the unemployment insurance, while employers contribute 1.6% towards this
insurance. If a worker is hired under a temporary contract, only the employer contributes
3% of the wages towards unemployment insurance (Fajnzylber et al., 2009).

Finally, the EPS survey contains information on the reasons for job termination and
whether a severance payment occurred or not. Therefore, in principle it is possible to
calculate the severance payment. However, since information on wages and duration are
required24, and durations are likely to be (left-) censored, the average firing cost is going
to be underestimated. In addition, there are other firing costs that are not considered in
the data. Hence, in this paper the firing cost is expressed in terms of the average wage of
permanent contract jobs, that is, ¥ = I'w, where an estimate of I is obtained from external
sources. The World Bank (Doing Business Project) estimates a firing cost of 52 weeks for Chile
(I ~ 12 months)?®, which is in line with the ones used in the literature for Latin American
countries; for example, Bosch and Esteban-Pretel (2012) use a proportion of 15 months of

average wages of formal jobs in the case of Brazil.

4. ESTIMATION

The model is estimated by maximum log-likelihood method using supply side informa-

tion of the labor market, that is, durations in different labor market states and wages under

23The low percent of temporary contracts underestimates the importance of temporary workers when com-
pared with that of the 2006 CASEN survey (Table 6).

24f the contract lasts for more than 1 year and the employer dismisses the worker for economic reasons,
he must provide the worker with a severance payment of one wage per year of work for up to 11 payments
(Cédigo del Trabajo, Gobierno de Chile).

25This firing cost includes the cost of advanced notice requirements, severance payments, and penalties due

when terminating a redundant worker.
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temporary and permanent contracts. While this information, as pointed out by Flinn (2006),
is useful in learning about arrival and termination rates, and the parameters that charac-
terize the productivity distribution, it is not useful in characterizing the vacancy creation
problem. Hence, the lack of demand side information is clearly a limitation. Since the mar-
ket tightness (7) and the proportion of vacancies with permanent contracts (1) affect only
the arrival rates al, and al, it is possible to estimate them as parameters, after which g and 7
can be recovered by relying on other sources of information or by making specific assump-
tions regarding the matching function. Consequently, the vacancy cost parameters can also
be estimated. This is one of the alternative identification strategies proposed by Flinn (2006)
to estimate search and matching models with endogenous arrival rates only with supply
side information. The identification of arrival and termination rates and productivity distri-
bution parameters relies on Flinn and Heckman (1982), and since the model differentiates
between insider and outsider permanent workers, a feature that is unobserved in the data,

the estimation also relies on Flabbi (2010) strategy to identify a mixture of distributions.

4.1. The likelihood Function. The data consists of unemployment durations, hourly wages
and durations in jobs with temporary and permanent contracts, and transitions from un-

employment to both types of jobs, that is:

({tiu Li(u — ep), Ii(u — er) }icu, {Wip, tiep icEp, {Wi T, tier bicEr)

To find the unemployment duration contribution to the likelihood function, the hazard

rate out of unemployment is defined as:
I = oy [1= F(xgp)] + atg [1 = F(x7)] (25)

In other words, the hazard rate is defined as the probability that a job is created once a
worker meets an employer with any type of contract (reflected as a productivity drawn from
the match greater than the reservation productivity). The hazard rate, conditional on the
model, is constant. This implies that the contribution of the unemployment duration is the
density of a negative exponential random variable with a coefficient equal to the hazard rate
(Flabbi, 2010). Given that the unemployment duration is observed only for workers who
are currently unemployed, the contribution of unemployment duration has to be weighted
by the probability of being unemployed (the unemployment rate):

fu(ti,u,i S U) - fu(ti,u|i S U) Pr(i S U)
= hyexp(—huty,)u t, >0

Using the idea of multiple-exit duration models of Bover and Gémez (2004), it is possible
to distinguish between exits from unemployment to a permanent job and to a temporary job.

Let the indicator variables of exit to permanent and temporary employments be denoted
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by Dp = I(u — ep) and Dr = I(u — er), respectively. Then, it is possible to define the

following hazard rates:

hy = a1 —F(xpp)]

hy = ag[1—F(x7)]

such that the hazard rate out of unemployment is h, = h + hl. Therefore, the contribution

of unemployment duration to the likelihood function becomes:
; P P, \PP [T T, \]PT
fultiy,iel) = {hu exp(—hutu)} [hu exp(—hutu)] u t, >0 (26)

There are three features of the data that need to be considered in order to derive the
contribution of wages to the likelihood function. First of all, wages are observed in the
data, but productivity is not. Secondly, observed wages are accepted wages. Finally, this
information is available only for currently employed workers. Therefore, and following
Flabbi (2010), the first step in finding the wages contribution is to map the unconditional
wage cumulative distribution from the unconditional productivity cumulative distribution,
and construct the truncated version of the density of the former distribution taking into
account the optimal decisions of the agent in the model (that is, the wage equations and
reservation productivities). The second step is to find the corresponding wage density
and weight it by the probability of being employed (the employment rate). The detailed
derivation is presented in Appendix A3. The wages contribution to the likelihood function,

conditional on being a newly hired worker (outsider) with a permanent contract, is:

1+ 1+ 1— 14
S L e T (= O L)

. i € Eplw; op),OP) =
g(w;, i € Ep|lw; > wop(xHp) ) 1—Fp(x5p)

eop (27)

On the other hand, the wages contribution to the likelihood function, conditional on being

a continuing employee (insider) with a permanent contract, is:

(1+¢p) (+¢p) _ (1-Bp) (1+¢p)
ﬁpp fP (wl ﬁpp - ‘Bpp (1_T£)TU—VT)

1— Fp(x7p)

g(w;, i € Eplw; > wip(x}p), IP) = err (28)

Equations (27) and (28) are conditioned on observing wages for new hires and for con-
tinuing employees, both under permanent contracts. However, information to identify the
type of permanent worker is not available in the data. Therefore, one additional step in the
construction of the likelihood contribution of wages is necessary for this type of contract.
To remove the condition of whether the worker with a permanent contract is an outsider or

an insider (considering that wip(xjp) = wop(x5Hp) = wp(x}p)), the following expression is



DUAL LABOR MARKETS AND LABOR PROTECTION 20
used:

g(w;, i € Eplw; > wp(xp),P) = g(w; i€ Elw; > wp(xp), OP) Pr(OP)
+ g(wj, i € E|lw; > wp(xp), IP) Pr(IP)

The probability of being a new hire (outsider) is Pr(OP), and it depends on the duration
of the job since the worker remains an outsider if there are no productivity shocks, but the
longer the contract lasts the more likely it is for productivity shocks to arrive. Productivity
shocks, conditional on the model, are governed by a Poisson process. Therefore, Pr(OP) =
Pr[receive 0 shocks in t] = exp(—Apt,,). Also note that Pr(IP) = 1 — Pr(OP). Using these
probabilities, the last equation becomes:

g(wi,i € EP’wi> WP(XTQ),P, ti,EP) =

exp (—Aptie,) (pﬁrfp)fl’ <wi (1;;?17) _ ngp) ((ifg)) ru + /\p‘I’)

1= G(wp(x*p)|P,OP)

Br pr (1-
1= G(wp(x*p)|P,IP)

N (1—exp (= Aptie,)) (1+¢P)fp (wi (1:;1(571?) _ (1-8p) (Hfg))ru _ r‘I’)

ep (29)

which is a mixture of two truncated distributions with a weight equal to the probability
of being an outsider worker. The construction of the likelihood contribution of wages,
conditional on being a temporary worker, follows the procedure described above and can

be written as:

o ' * _ PBr LBr Br (1-7r)
¢(w;, i € Er|w; > wr(x7),T) = 1= Fr() er (30)

(1+47T)fT (w.(1+¢T) _ (-B1) (1+¢T)ru)

Using the densities in equations (26), (29), and (30), the likelihood function is:

N

L@ w,t) = H[fu(ti,wie u))™

e pX (1—u;)

x [§(w;,i € Eplw;> wp(xp), P, tir, )]
x [g(wi,i € Erlw; > wr(xy), T))1 w0 (31)

where OF is the vector of parameters, t;,, w;, t;,, are unemployment duration, wages and
employment duration under permanent contracts, respectively, u; = 1 if unemployed and
0 otherwise, and e¢; p = 1 if the individual is employed with a permanent contract and
0 otherwise. Note that the employment duration of a job with a permanent contract in-
directly contributes to the likelihood function, through the wage contributions, and that
employment duration under temporary contracts does not provide useful information to
the likelihood.
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The reservation productivities are endogenous variables in the model and in order to
choose the vector of parameters @F, the likelihood in equation (31) has to be maximized

subject to the following equilibrium conditions:

P = (1 + ¢P) Ap /oo / * / /
i e L vl M G DR LR L
xop = xp+(Ap+n)¥

. (1+9¢r)
Xt = (1= ru

Finally, rU is also an endogenous variable in the model, but for estimation purposes it
is treated as a constant®®. Therefore, b, which is the only parameter that does not appear
directly in the likelihood, is chosen so that all equilibrium conditions are met as described

below.

4.2. Identification. The identification strategy has three stages. The first follows Flinn and
Heckman (1982) and Flabbi (2010) and is related to the identification of the parameters in
the likelihood function (equation 31), which are the job arrival rates (a5, al), the productiv-
ity and termination shock arrival rates (Ap, A1), the reservation productivities (x5p, X7p, XT),
the flow value of unemployment (rU), and the parameters governing the productivity dis-
tributions (Fp(x), Fr(x)).

Following Flinn and Heckman (1982), a necessary condition for the identification of the
parameters in the likelihood function is the recoverability condition of the productivity dis-
tribution. Under this condition, the entire wage distribution, and thereby the productivity
distribution, should be uniquely recoverable from a truncated distribution with a known
truncation point. On the other hand, according to Flabbi (2010) the necessary condition to
identify a mixture of two truncated distributions, such as the likelihood contribution of per-
manent workers, discussed in the previous subsection, is that the productivity distribution
belongs to a location-scale family. In this paper, it is assumed that the match-specific pro-
ductivity in both types of contracts is log-normally distributed with mean y’ and standard
deviation 0’; fori = P, T, that is:

F(x)=® (M) i=P,T

0%

where @ is the standard normal cumulative distribution function. The log-normal distribu-

tion meets the recoverability condition (Eckstein and van den Berg, 2007) and belongs to a

log location-scale family where y, is the location parameter and ¢’ is the scale parameter
(Flabbi, 2010; Flinn, 2006).

26This is a common practice in the literature, see, for example, Eckstein and van den Berg (2007).
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Given the assumed match-specific productivity distributions, the identification of all the
parameters in the likelihood rely on information regarding the transitions from unemploy-
ment to both types of jobs, the steady state equilibrium conditions (equations 10 to 12), the
equilibrium conditions that determine reservation productivities (equations 19 to 21), the
differences between wage distributions of permanent and temporary contract jobs (their
location and scale parameters), and the differences between the wage distributions of per-
manent contract jobs with different tenures (their location and scale parameters). In the case
of the Chilean labor market, Figures 2 and 3 show that the differences, by type of contract
and by tenure, are important and can be exploited in the estimation. Appendix A4 shows a
formal proof that describes this identification strategy.

Two parameters of the model,  and r, are not estimated but are set exogenously. As
pointed out by Eckstein and Wolpin (1995) and Flinn (2006) the Nash bargaining coefficient
B is difficult to identify without demand side information. This paper does not attempt to
identify this parameter, instead it is assumed that fp = B = B = 0.5. The equal bargaining
power assumption between workers with permanent and temporary contracts, fp = Br,
can be justified by the non discrimination principle mentioned in Cahuc and Postel-Vinay
(2002); and B = 0.5, which is the common solution in the applied literature, arises when the
discount rate is the same for workers and firms (Binmore et al., 1986; Binmore, 1978)27. On
the other hand, although r enters the likelihood function directly and not only through rU, it
is not possible to identify all other parameters if this parameter is included in the estimation.
Therefore, as is frequently done in applied micro-studies, r is also set exogenously (Eckstein
and van den Berg, 2007). In the particular case of Chile, r is defined as 0.0053%.

The second stage follows Flinn (2006) and is related to the identification of the demand
side parameters, which in the case of this model consists of the matching function, m(-),
and the cost of posting vacancies, (kp,kr). Without directly available information about
vacancies, vp and v, any additional parameters in the matching function m(+) cannot be
identified. This is a important result since knowledge of the m(-) function is sufficient to
identify the cost of the vacancy parameters, kp and kr.

There are two alternative ways to identify the matching function. One relies on specific
assumptions on its functional form and the other relies on the value of any additional
parameters in the function. The first, proposed by Flinn (2006), consists in using a matching
function that does not contain any unknown parameters. A good option, which fulfills

the assumptions made in section 2, is the exponential matching function m(u,v) = v(1 —

27Cited in Flabbi (2010).

28This rate represents 6.5% in annualized terms (see, for example, Fuenzalida and Mongrut, 2010).
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e /%) The second consists in using external sources to obtain estimates of a Cobb-
Douglas matching function parameter®’. For the case of the Chilean labor market, Belani
et al. (2002) estimate the matching function as m(u,v) = u®1v%8. An alternative approach
could be to apply the Hosios (1990) condition, that is, to use m(u,v) = ul=PoP. In any case,
once the matching function is identified, all demand side parameters are identified.

Identification and (consistent) estimation of the parameters g, 1, kp, kt and b build on the
consistent estimators of the parameters txg,, lXZ}, XHps Ap, AT, 7, X]p, X7 in the following way.
First, 7 and g solve &%, = m [5q] and @, = m [(1 — 7) q] provided that the matching function
m(-) is identified. Second kp and k solve:

_ o omlpgl (A=Bp) [ o Odx
R L( 5p) fr(x)d

DA Br) [
S g iy J T

Finally, once all the above parameters are identified, b can be recovered using the equi-

librium condition:
b:r/l\l_<1—1’p> %\,Bp/kp _<1—TT> (1—77)17[%%
I+¢p) (1—Bp) \1+¢r (1-pBr1)

4.3. Econometric Issues. Three econometric issues arise in estimating the model: (1) mea-

surement error in wages, (2) censoring in unemployment duration data, and (3) censoring
in employment duration data. This subsection explains how each of these issues are dealt
with.

Measurement error in wages is incorporated in the estimation procedure for two rea-
sons. First, it is very likely that wages are measured with error since the wage data is self
reported and it includes wages from past years >'. Second, and most important, it is not
possible to estimate the reservation productivities using the lowest observed wage in both
types of contracts, in the spirit of Flinn and Heckman (1982), because the mapping between
the reservation productivity and the reservation wage, in the case of permanent jobs, de-
pends on other parameters to be estimated (the relations are implied in the equilibrium
conditions). This problem is critical because the reservation productivities are the trunca-

tion parameters in the accepted wage distributions. Therefore, changing these parameters

2This matching function can be justified by the presence of coordination failures in the labor market. How-
ever, despite its theoretical justification, this matching function generates implausible level and duration of
unemployment for which it is, empirically, not a good approximation (Petrongolo and Pissarides, 2001).

30This alternative is attractive because the Cobb-Douglas matching function with constant returns to scale
has had empirical success (Petrongolo and Pissarides, 2001). The drawbacks are the lack of micro-foundation
of this matching function and the use of external estimates.

31As is common in the literature, it is assumed that measurement error is present in wages data but not in
duration data (Eckstein and van den Berg, 2007; Flinn, 2006).
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in the maximization process of the likelihood function changes its support, which violates
one of the regularity conditions™. A way to avoid this problem is to introduce measure-
ment error. Following Flinn (2002) and Flabbi and Leonardi (2010), it is assumed that the

measurement error is multiplicative:

and log-normally distributed, therefore:

m(£>:¢<ln(s)—y£> ! e>0

O e0,

In order to restrict the number of parameters to estimate, it is assumed that the condi-
tional expectation of the observed wages is equal to the true wages, as is done in Flinn
(2002); that is, E[w’|w] = w, which implies that E[¢|w] = 1. This assumption together with
the log-normality assumption implies that the parameters . and o, satisfy oz = \/—2je.
Therefore, only one parameter of the measurement error distribution has to be estimated.

Given the wage density functions for jobs with permanent and temporary contracts,
g(w;,i € Ep|lw; > wp(xp),P) and g(wj,i € Er|w; > wr(x}), T), respectively, and the error
density function m(e), the implied density functions of observed wages can be written as:

0
ggo(wio) = / lm <wl> g(w;, i € Eplw; > wp(xp), P)dw;
. wp(x;g) w;

wi i

1 w) , .
o) = [ (5] st € Erlus > wr (), T
wr(x}. i i

Censoring in unemployment duration data is potentially very problematic because it can
generate identification problems and bias the estimated parameters. In particular, if the un-
employment spells are double censored, that is right and left censored at the same time, the
identification of the parameters in the likelihood estimation is not possible because perma-
nent unemployment can be generated by a different combination of the parameters (Flinn,
2002). For this reason, double censored spells are not used in the estimation. The estimated
parameters will be biased when there are right or left censored spells. Fortunately, control-
ling for these two types of censoring is straightforward when the spells are exponentially
distributed, and can easily be incorporated in the likelihood function. Let ¢! and ¢! be in-
dicator variables taking the value of 1 if the unemployment spell is left and right censored,
respectively, and zero otherwise. The likelihood contribution of a complete unemployment

spell is
fultini€U,ch=0,cl =0) = hyexp(—hyt,)u t, >0

3256e Flinn and Heckman (1982) for a complete discussion.
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while the likelihood contribution of left and right censored unemployment spells are:
fu(ti,u,i € u, Cf - 1) - PI‘[T S tu] - [1 - exp(_hutu)] u tu > O

Taking into account measurement error in wages and censoring in unemployment spells,

the likelihood function becomes:
N X (1=¢f) x (1=cf)
L(®Yw,t) = H [fu(tl-,u,i cU,.c =0, = O)]u ‘ ‘
i=1

- ) ; uxchx (1—cf)
X fu(ti,ull e ulci = 1):|

[ r
X [fultin, i€ U,c; = 1)]M><(1—Ci)><ci

r 1 w° epX(1—u)
X / —m <1> g(w;,i € Eplw; > wP(x}S),P)dwi]
LJwp(xp) ‘

wi

- 1 0° (1fep)><(1fu)
X / —m <1> g(w;, i € Er|w; > wT(x}),T)dwi}
[Jwr (x7) Wi

wi i

which is maximized to choose ®F, subject to equilibrium constraints:

x (1+¢P) - _ Ap /oo /X / /
xjp = 7(1_Tp)rll rY . xyp(x xip) fo(x')dx
Xop = pt(ptn)¥

. (+¢r)

Xy = (1_TT)1’U

The last econometric issue is related to the censoring problem in the employment du-
ration data. In this paper, only employment spells of jobs with permanent contracts are
relevant. Recall that employment duration indirectly contributes to the likelihood function
through the wage contribution, because it affects the probability of being an outsider (that
is, Pr(OP) = Pr[receive 0 shocks in t] = exp(—Apt,,)). As previously mentioned, employ-
ment duration spells can be left or right censored. Right censored spells do not represent
a problem because the probability of receiving a determined number of shocks before time
t is what is important in the model; hence, at that time the future is irrelevant. On the
other hand, left censored spells do represent a potential problem. This can be observed
by expressing the Prireceive 0 shocks in f] such that the distinction is made between the

observed duration tZP and the true duration £,,. Since tgp = to, —a, where a > 0, then:
Pr(OP) = exp(—Ap (£, +4))
= exp(—Apt,,) exp(—Apa)

Given that exp(—Apa) < 1 with Ap > 0 and a > 0, it is clear that if a is not taken into
account, then the probability of receiving 0 shocks in t is overestimated. In the case of
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permanent contracts, this affects the weights in the mixture of wage densities, which in
turn can potentially lead to a bias problem in the estimation.

The censoring problem in the employment duration data is neglected in the estimation
results presented in the next subsection since the probability of receiving zero shocks in
t decreases exponentially with employment duration. Hence, the effect of the additional
months in the duration of long spells is not important. This is the case in the data used in
the estimations, since the left censored spells duration is at least 17 months (and there are
only 2% of these spells).

4.4. Estimation Results. Table 7 reports the estimation results. The first two rows show
the job arrival rates for both temporary and permanent jobs. Temporary jobs arrive more
than two times faster than permanent jobs. In particular, while offers with temporary con-
tracts arrive approximately every three months, offers with permanent contracts do so every
seven months. Rows five through seven of Table 7 report the estimated reservation produc-
tivities for permanent (insider and outsider) and temporary jobs. An insider permanent
worker and a firm with a permanent contract are willing to continue with a contractual
relation if the productivity is at least 1.12 U.S. dollars per hour, which is 20% less than the
productivity required to form a match between an outsider permanent worker and a firm
with a permanent contract (1.34). This reflects the effect of the firing cost on the bargaining
position of an insider worker. When workers going from unemployment to temporary and
permanent jobs are compared, results on reservation productivity indicate that workers and
firms are less stringent when agreeing on a temporary contract than when forming a per-
manent contractual agreement. In this case, the difference in the reservation productivity is
also 20%. Combining job arrival rates and reservation productivities, the estimation results
suggest that workers are, on average, unemployed for a total of 14 months (the hazard rate
out of unemployment is 0.074). Table 9 reports the predictions of the model for these and
other variables.

The productivity shocks arrival rate for permanent jobs, reported in the third row of
Table 7, indicate that productivity shocks do not occur very often. In fact, this arrival rate,
together with the value of the reservation productivity of the insider permanent worker,
implies that workers keep their jobs for an average of 65 years. On the other hand, the
termination rate for the temporary jobs, reported in the fourth row of Table 7, also shows a
high persistence in temporary jobs with an average duration of 6 years. In both cases, the
hazard rates out of employment are shown in Table 9. When comparing these durations
with those observed in Table 6, it is clear that the shock arrival rate for permanent jobs

and the termination rate for temporary jobs are underestimated, as are the correspondent
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hazard rates out of employment. This is the main drawback of having retrospective self-
reported data on unemployment and employment duration. As mentioned in the Data
section, this data seems to be over reported compared to another household survey. The
model estimation strategy relies heavily on this duration data to estimate the arrival and the
termination rates of jobs, as well as the arrival rate of shocks. If the unemployment duration
is over reported, then the employment duration needs to be high for it to be consistent with
the steady state conditions of the model. This drawback should be kept in mind in the
analysis of the implications of the model.

The estimated values for the location and the scale parameters of the log-normal match
specific distributions for both types of jobs are shown in the last four rows of Table 7.
These values imply a substantially lower productivity, on average, for workers in temporary
jobs (a difference of 30%). Also, there is nine times more uncertainty at the moment of
drawing a productivity from the match specific productivity of a permanent job, than from
a match specific productivity of a temporary job. Table 9 reports the predictions for the
average productivity and its variance and shows that workers receive wage offers that are,
on average, 25% higher when they meet firms with permanent contracts than when they
meet firms with temporary ones. Once the job is accepted that difference becomes 60%, on
average. Finally, the estimation of all parameters is quite precise when evaluating with the
asymptotic standard errors.

Table 8 shows the estimated value of the technological parameters (the proportion of
permanent vacancies, the market tightness and the flow cost of vacancies in temporary and
permanent jobs) and the preference parameter (the flow value of leisure) using both the
Cobb-Douglas and the Exponential matching functions. All the results discussed below
are conditional on the particular assumptions made about the matching function. First,
the proportion of permanent job vacancies in the market is around 25%, regardless of the
matching function used. Second, the estimated market tightness differ between matching
functions. In particular, the market tightness, along with the unemployment rate in Table 9,
imply that the total vacancy rate of the economy (vp + vr) is 1.9% when the Cobb-Douglas
function is used, and 2.5% when the Exponential function is used. Third, under the Cobb-
Douglas matching function, the flow costs of permanent and temporary jobs are around 45
and 6 U.S. dollars, respectively. Meanwhile, these same flow costs are around 31 and 5 U.S.

dollars under the Exponential matching function®. In any case, it is clear that maintaining

33Comparing this result with that found by Flinn (2002), who estimates a flow vacancy cost of 128 U.S.
dollars for the U.S. economy for 1996, suggests that the cost of an unfilled vacancy of a permanent job is
substantially lower in the Chilean labor market. However, the difference is not that significant, relative to the
average wage (while in the U.S. economy it is 18 times the average wage, in Chile it is 16 times the average

wage).
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a permanent job vacancy unfilled is substantially (between 6 and 7 times) more expensive
than maintaining a temporary job vacancy unfilled. Finally, the flow disutility of leisure is
around 4 U.S. dollars per hour and it does not depend on which matching function is used
to identify it.

To conclude this section, some specification tests that were performed and an assessment
of the fit of the model are discussed. The last two rows of the bottom panel of Table 7 report
the statistics of two F-tests. The first test corresponds to the null hypothesis that both types
of jobs have the same arrival rate, which implies that the proportion of vacancies is 50%
for each type of job. This null hypothesis can be rejected at 1% significance level. Using
the asymptotic standard error of the arrival rates in Table 7, the hypothesis that the arrival
rate of temporary jobs is equal to zero, implying that only permanent jobs survive, and
the hypothesis that the arrival rate of permanent jobs is equal to zero, implying that only
temporary jobs survive, can also be tested. The results indicate that both hypotheses are
also rejected at 1% significance level. Therefore, in the Chilean labor market both types of
vacancies, permanent and temporary, coexist but there is one that clearly dominates. The
second test tries to verify if the productivity in each type of job is drawn from the same
distribution (given that in both cases log-normality is imposed). Once again, the data does
not support the hypothesis (at 1% significance level) that productivities in both types of jobs
come from the same distribution.

Table 9 reports the predictions of the model and some comparable moments in the data.
In terms of fit, the wages predicted by the model are slightly higher than its sample counter-
parts. On the other hand, model predictions of the unemployment and employment rates
are really close to those observed in the data. The hazard rate out of unemployment also
fits the data well. However, the model predictions of hazard rates out of employment do
not fit the data well. This reflects the fact that only unemployment duration data is used in

the estimation, making it very sensitive to any data problem.

5. COUNTERFACTUAL AND Poricy EXPERIMENTS

The counterfactual experiment consists in comparing the benchmark economy, that is,
the one characterized by the estimated parameters and in which temporary contracts are
allowed, with an economy in which the use of temporary contracts is not allowed by law.
In the latter economy, the model is solved assuming # = 1 and using all other estimated
parameters (except those related with temporary jobs). The policy experiment consists in
analyzing the impact of changes in the firing cost on the two economies previously men-

tioned by taking into account the equilibrium effects. In particular, the experiment analyzes
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the effect of changes in the firing cost within a range of zero to twice the benchmark sever-
ance tax. In performing the counterfactual and policy experiments, a Cobb-Douglas match-
ing function is used to solve the model with Belani et al. (2002) estimate of the elasticity,
v = 0.85. In both exercises, it is possible to analyze the effect, under alternative institutional
arrangements of more stringent labor protection, on labor market dynamics (that is market
tightness, availability of vacancies of both types of jobs, arrival rates, hazard rates out of
unemployment and employment, and unemployment and employment rates) and on pro-
ductivity and wages (reservation productivities, average offered and accepted wages, and

inequality between workers with different types of contracts).

5.1. Labor Market Dynamics. The upper panel of Figure 4 shows that at any firing cost,
the labor market is tighter when temporary contracts are allowed. In particular, when
these contracts are allowed, the market tightness is at least 2.5 times the market tightness
when they are not allowed. This is explained by the fact that the presence of temporary
contracts increases the vacancies available in the market. Analyzing the effect of an increase
in the firing cost, Figure 4 shows that the market tightness decreases with the firing cost
when temporary contract jobs are not allowed because this cost makes vacancy creations
of permanent jobs less attractive. Quantitatively, the effect is not substantial - going from
no firing cost to twice the benchmark firing cost leads to a decrease of 1.2% in the market
tightness. On the other hand, when temporary contracts are allowed, the effect of the firing
cost on the market tightness is the opposite. Indeed, despite the fact that the firing cost
makes permanent job vacancy creations less attractive, they make temporary job vacancy
creations more attractive and in the end this latter effect dominates the former one. This
is observed in the decreasing proportion of permanent job vacancies shown in the lower
panel of Figure 4. Market tightness increases by more than 11%, going from no firing cost
to twice the benchmark firing cost and the proportion of permanent vacancies decreases
by 5 percentage points. Permanent vacancies can disappear if the firing cost is really high
(more than 10 times that of the benchmark). This is possible in the model but not plausible
in practice.

The arrival rates for permanent and temporary jobs, shown in Figure 5, reflect what
was discussed above. When temporary jobs are allowed, as the firing cost increases, fewer
vacancies for permanent jobs reduce the rate at which they arrive, while more temporary job
vacancies accelerate their arrival rate. The reduction in the case of permanent job vacancies
is 8.1% and the increase in the case of temporary job vacancies is 16.1%. When temporary
jobs are not allowed, the arrival rate of permanent jobs also slows with firing costs but the

size of the effect is much smaller - it only reduces permanent job vacancies by 1%.
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Figures 6 to 8 show the effect of firing costs on the different labor market states, that
is, on the unemployment and the employment rates, under both types of contracts and
their corresponding durations. The upper panel of Figure 6 shows that the unemployment
rate falls with more stringent employment protection when temporary contracts are not
allowed. This indicates that the effect of the firing cost in reducing the job destruction rate
dominates the one that discourages employment creations. The hazard rate out of unem-
ployment, shown in the lower panel of Figure 6, decreases suggesting that even though
there are fewer unemployed workers, those who are unemployed stay in that state longer.
However, the impact on the unemployment rate and its duration is quantitatively small -
the unemployment rate only falls by 0.3 percentage points, going from zero protection to
twice the benchmark firing cost and the workers stay unemployed only half a month longer.
When temporary contracts are allowed, the effect of stringent protection on the unemploy-
ment rate is attenuated, indicating that the the effect of the flows out of temporary jobs
dominate that of the flows out of unemployment into temporary contracts. The positive
impact of temporary jobs is that they help to reduce unemployment duration by one and a
half months when employment protection becomes more stringent.

The upper panel of Figure 7 shows that the employment rate in permanent jobs increases
slightly (by less than one percentage point). This is consistent with the decrease in the
unemployment rate when temporary contracts are not allowed. However, the fact that the
employment rate of permanent jobs falls by 4 percentage points when temporary contracts
are allowed, implying a substitution between permanent and temporary jobs, is more in-
teresting (recall that the unemployment rate is fairly constant in this scenario). The lower
panel of Figure 7 shows the hazard rate out of permanent jobs. As expected, more strin-
gent protection in permanent jobs discourages its destruction and this is true regardless of
whether the use of temporary contracts is allowed or not. Quantitatively, duration of per-
manent jobs increases by 7 and 11% when temporary contracts are allowed and when they
are not, respectively. Finally, the upper panel of Figure 8, shows that the employment rate
in temporary jobs increases by 4 percentage points when the firing cost rises. This is consis-
tent with the substitution effect previously mentioned. Figure 8, which shows the positive
relationship between temporary job shares and employment protection, corresponds to the
model counterpart of Figure 1. On the other hand, the lower panel of Figure 8 shows the
hazard rate out of temporary jobs, which is constant by construction (the termination rate

in the model is exogenous).

5.2. Productivity and Wages. The upper panel of Figure 9 shows how the reservation pro-
ductivity of new hires with permanent contracts (outsiders) changes with the firing cost.

Regardless of the existence of temporary contracts, the firing cost discourages new hires
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by increasing the threshold at which matches are formed. When temporary contracts are
not allowed, this reservation productivity increases by less than 1% with the firing cost,
while when both types of contracts coexist it increases by 3.4%. The existence of tempo-
rary contracts exacerbates the negative effect on job creations. The middle panel of Figure
9 shows the reservation productivity of continuing employees with permanent contracts
(insiders). In this case, the reservation productivity decreases with the firing cost and the
effect is quantitatively important (it falls by more than 30%). This is explained by the fact
that more protection generates a higher bargaining advantage for workers, reducing the
firms” outside option. Therefore, firms are willing to maintain a larger proportion of their
workers even if they become less productive after a shock has occurred. For both, insiders
and outsiders, the reservation productivity is always higher when temporary contracts are
allowed, indicating that a higher productivity is sustained with permanent jobs when the
two types of contracts coexist. The lower panel of Figure 9 shows the reservation productiv-
ity of temporary jobs. The positive effect on unemployment of increasing the firing cost in
permanent jobs is that the lower reservation productivity facilitates job creation. The down
side is that lower productivity jobs will be created.

Figures 10 and 11, which were calculated using equations (15) to (17), show average
offered and accepted wages, respectively. The former uses the unconditional expected
productivity, while the latter uses the expected productivity conditional on productivities
greater than the reservation value. In the case of permanent jobs, the firing cost affects av-
erage accepted wages through three mechanisms. First, they directly affect the total surplus
of the match. Second, they have an equilibrium effect on the flow value of unemployment.
Third, they have an equilibrium effect on the conditional average productivity through the
reservation values. Since average offered wages depend on the unconditional expected pro-
ductivity by definition, the last mechanism does not operate. On the other hand, in the case
of temporary jobs, average accepted wages are affected by the equilibrium effects on the
flow value of unemployment and the reservation productivity, while average offered wages
are only affected by the equilibrium effects on the flow value of unemployment.

In Figure 10, it is observed that the direct effect of the firing cost dominates in the case
of permanent jobs. The upper panel shows that average offered wages for new hires fall
between 6 and 8%, depending on whether temporary contracts are allowed or not, respec-
tively. The middle panel shows that there is an opposite effect in the case of continuing
permanent employees, that is, wages increase by approximately 13%. The lower panel
shows the average offered wages for temporary contracts. In this case, since permanent job
vacancies exist, the average offered wages fall (1.7%), along with the flow value of unem-
ployment. In the upper and middle panels of Figure 11, it is shown that average accepted

wages follow a different pattern for permanent jobs. This implies that the equilibrium
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effects of the firing cost on reservation productivities are quite important. Indeed, they
almost offset the direct effect of the firing cost for new hires (the decrease is only between
1 and 3%) and substantially reduce the average accepted wages for continuing employees
(between 10 and 14%). The lower panel shows a fall of 2.2% in average accepted wages for
temporary jobs. Hence, the effect on the reservation productivity also contributes to this
fall. Finally, both average offered and accepted wages are higher when temporary jobs are
allowed. This is due to a higher unemployment (there are more permanent job vacancies),
in the case of the average offered wages, and a higher reservation productivity, in the case
of average accepted wages.

This subsection concludes with the effect of the firing cost on inequality. In this paper,
inequality is defined as the difference in wage rates of permanent and temporary workers.
Therefore, in this exercise both types of contracts are allowed. Figure 12 shows the ratios
between the average wage in temporary jobs and the average wage in permanent jobs for
new hires and for continuing employees (the offered wages are in the upper panel, while
the accepted wages are in the lower panel). There are three comments worth mentioning
from the analysis of Figure 12. First, inequality is high since the gaps between offered
wages for permanent and temporary workers are 20 and 30% (comparing new hires in
temporary jobs and continuing employees in permanent jobs, respectively). The gap is even
greater (around 40%) when the focus is on the accepted wages. Second, the pattern of the
wage ratios is consistent with the changes in wages given by changes in the firing cost. In
particular, inequality between temporary workers and continuing employees in permanent
jobs increases when offered wages are analyzed and decreases when comparing accepted
wages. These are the ratios that change the most. Finally, although inequality changes
with the firing cost, it remains high for the range of firing costs considered in this paper,

suggesting that the effect of this policy is limited in this aspect.

5.3. Welfare Analysis. Following Flinn (2006) and Flabbi (2010), this paper exploits the sta-
tionary nature of the model to analyze the long-run welfare impact of changes in the policy
parameters (mainly the firing cost) under the two different assumptions about the labor
market institution: when temporary contracts are allowed and when they are not. To define
a long-run measure of welfare, it is important to recall that at any point in time workers are
unemployed, employed under a permanent contract or employed under a temporary con-
tract. Similarly, at any point in time a firm can have a permanent or temporary job vacancies
filled or they can be searching to fill their vacancies. The latter is not taken into account

because unfilled vacancies have, by definition, a value of zero (free-entry condition). In this
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context, the following Social Welfare function is defined:

S(t,¢,¥) = u(t,¢,¥)Uu(t,¢,Y) +eop(t,9,F) [Wor(T,¢,Y) + Jor(T, ¢, F)] (32)
+erp(T,¢,Y) [Wip(T, ¢, Y) + Jip(7, ¢, F)] +er [Wr(T,¢,Y) + 1 (7,0, %))

where: T = (1p, 1), ¢ = (¢p, ¢1), Uu(T, ¢, ¥) is the unemployed agents” welfare, V]'(T, ¢, F)
is the average workers’ welfare (j = OP, IP, T) and J;(7, ¢, ¥) is the average welfare of firms
with filled vacancies (j = OP, IP, T). Note also that epp(7,¢,¥) = ep(7,¢,¥) Pr(OP) and
erp(T,¢,Y) = ep(T,¢,¥Y)(1 —Pr(OP)). To implement equation (33) it is necessary to define
the individual contribution to the Social Welfare function:

o minfiext)h T fp(x) fr(x)
Uu(T 9, %) = /0 4 [FP(X?p) Tipi] + Fr(x7) <1 N IMPSX%])] o

Wi(t, ¢, %) = /xoowj(x) [%] dx j=IP,0P

Wr(t, 6, %) — / ;OWT(x) {%] dx

Ji(t,$,¥) = /Xoofj(x) [%]dx j=1P,0P

Tee®) = [ i) [1_@(())] ix

Equation (33) is then used to evaluate changes in welfare (total, workers” and firms’
welfares) when the firing cost changes in the case where temporary contracts are allowed
and in the case where they are not allowed. Note that equation (33) is the analog to the
criterion used by Hosios (1990) in his labor market efficiency study when two types of jobs
exist.

Figure 13 shows the ratio between the level of welfare reached when temporary contracts
are not allowed and when they are allowed, for each degree of labor protection. Note that
for any firing cost below 1.7 the benchmark firing cost the total welfare is greater in an
economy without temporary contracts. The second observation that can be made is that
the relative welfare decreases when the firing cost increases. When the firing cost is low,
the level of welfare is higher in an economy without temporary contracts. In this case
what matters is the possibility of productivity gains in permanent contracts. However,
when firing costs are rather high, the level of welfare in an economy with both types of
contracts increases (reducing the relative welfare) and the degree of flexibility becomes
more valuable. Temporary contracts make agents better off only if the firing cost reaches
high levels. Finally, the shape of the relative welfare means that stringent labor protection

generates important trade offs in terms of productivity gains and flexibility.
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6. CONCLUDING REMARKS

This paper presents a search and matching model with the following features: First, it
has a dual labor market represented by two types of contracts, permanent and temporary,
and the use of both is endogenously determined as part of the equilibrium. Second, labor
protection is incorporated in the form of firing costs to analyze its relationship with the
equilibrium share of temporary contracts. Finally, it incorporates the possibility of pro-
ductivity gains in permanent jobs. This model is structurally estimated using likelihood
methods for the Chilean labor market. In the estimation procedure only supply side data
is used and the identification strategy, particularly for the technological or demand side
parameters, is discussed. Finally, counterfactual and policy experiments are performed to
quantitatively evaluate the role of labor protection legislation and the use of temporary con-
tracts in unemployment, welfare, and inequality. Two main assumptions that depart from
the literature are made. First, it is assumed that there are two types of jobs in the market,
permanent and temporary; hence, there is also a productivity (and wage) distribution as-
sociated with each type of job. This assumption allows for the fitting of overlapping wage
distributions. Second, temporary jobs have a predefined duration (possibly more than 12
months), are not subject to firing costs, and are not necessarily converted into a permanent
job at the end of the contract.

The estimation results indicate that both temporary and permanent contracts survive in
equilibrium, and only 25% of the available vacancies are for permanent contracts. This
reflects large differences in vacancy costs (US$45 vs. US$6). In terms of the dynamics of the
labor market, the magnitude of the parameters suggests that temporary jobs arrive more
frequently than permanent jobs (2.6 times faster) and that the workers meeting vacancies
with permanent contracts draw, on average, 30% higher productivities than the workers
meeting vacancies with temporary contracts. With respect to wages, workers receive wage
offers that are, on average, 25% higher when they meet firms with permanent contracts
than when they meet firms with temporary ones. Once the job is accepted that difference
becomes 60%, on average. Finally, the long run unemployment rate is about 4.9%.

The counterfactual and policy experiments results indicate that when the costs of post-
ing vacancies are different, temporary contracts survive even if there is no firing cost. Then,
as the firing cost increases, fewer permanent job vacancies reduce the rate at which they
arrive, while more temporary job vacancies accelerate its arrival rate. Temporary jobs mag-
nify the effect of firing costs on permanent job arrival rates. Even though labor protection
is useful in reducing unemployment, temporary contracts balance out this effect leaving
unemployment practically unchanged. Meanwhile, labor protection increases the (equilib-

rium) employment rate in jobs with temporary contracts. The effects on employment and
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unemployment rates discussed above implies that there is a strong substitution effect be-
tween both types of jobs. With respect to inequality, the negative effect of firing costs on
wages is barely compensated with the existence of temporary contracts. Hence, inequality
is persistent. Finally, welfare analysis indicates that temporary contracts generate welfare
gains only if labor protection is (implausibly) high.

Some policy implications can be drawn from these results. First, temporary contracts
increase flexibility but they do not make agents better off. However, it is important to
remember that this is a steady-state result, which does not take into account the cushion
effect during business cycles. Second, limiting the use of temporary contracts (in an ex-
treme case, eliminating them) can increase welfare only if labor protection is not stringent.
Therefore, stringent labor protection generates important trade offs between productivity

and flexibility. Hence, labor protection levels matter in terms of welfare.
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APPENDIX Al: VALUE FuNcTIiIONS EXPRESSED IN TERMS OF THE TOTAL SURPLUS

The worker’s flow value of unemployment, written in terms of the total surplus, is:

U =b+alBp / " Sop(x)fe(x)dx + s / " Sr(x) fr(x)dx

Xop

The worker’s flow value of employment, written in terms of the total surplus, are:

wop(x) (1 — Tp) —rU + /\pﬁp f% SIP )fp(x’)dx’

Sorlx) = A0 B
_ wlp(x) (1 — Tp) —ru + )Lp[Bp f%”) S]p )fp(X’)dx,
SIP(x) - (T+)\p) pr
wr(x)(1—1r) —rUu

ST(X) =

(r+Ar)Br
The firm’s flow value of a filled vacancy, written in terms of the total surplus, are:
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The firm’s flow value of an unfilled vacancy, written in terms of the total surplus, are (using

the free entry condition Vr = Vp = 0):

b = =B [ Son(x)felx)
b= ol T2 [ st



DUAL LABOR MARKETS AND LABOR PROTECTION 37
APPENDIX A2: COMPUTATIONAL ALGORITHM

This appendix presents the algorithm to computationally implement the model. The
algorithm is essentially a fixed point algorithm on 7 and g, which exploits the recursive

nature of the model in these two endogenous variables. The algorithm is as follows:

1. Guess values for 7° and ¢° (note that al, = m[yq], al = m[(1—17)q], al = %

and o] = %). Calculate:

_ 1—1p\ n9Brkp 1—tr\ (1—7n)qBrkr
ru_b+<1+®)(1—&0+<1+%> (1—Br1)

2. Given rU iterate the following bellman equations to find the fixed point on x7p.

Guess x}7 and update:

Mo ) _ _ Ap ® _kn—1 / /
x”’_(l—rp)ru r¥ r+Ap/*n1<x X7p )fp(x)dx

3. Given xjp and rU calculate:

xop = xpp+Ap+n)Y
. (1+¢1)

X = 71’”
' (1—7r)

4. Given x})p and x% calculate 77! and ¢! solving the following system of equations:

kp = m;y[;zlq] Ei;ii; /x; (x = xpp) fr(x)dx

_ o m[A—n)ql (1—Br) [ \
kr = (1=n)q (r+/\;) /x? (x — x7) fr(x)dx

For a Cobb-Douglas matching function (m[x] = x7) we have:

-
,_-

=@ ET s P
where:
Ep = kp Ei;ig /x:)(x—xgp)fp(x)dx
= _ <1_:BT) x — x* x)dx
Br = kre gy [ T S0

5. If |[q° —¢'| < &7 and |#° —5'| < €’ then we have a solution, otherwise update
7" ="+ 607 (4° — q') and " = 1° + 67 (3° — n') and return to step 1. ¢ and ¢,

for i = g,1, are the tolerance level and the step size, respectively.
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APPENDIX A3: WAGES CONTRIBUTION TO THE LIKELIHOOD FUNCTION

To find the wages distribution conditional on the model, the first step is to map the
productivity distribution for each type of contract into an unconditional wages distribution.
First, mapping the productivity distribution to a wage distribution for a new hire with

permanent contract (outsider) gives:
G(w;|OP) = Pr(W < w;|OP)
p(x —Ap¥) + (1 - Bp) W)y
= Pr (ﬁ ( ) Pr) i) < w;|OP

(1+¢p)

- ( < ;:bp) a ;Pﬁw g + igru " w\oz»)

_ (+¢p) (A—pp)(1+¢p),
= (wl Bp Br  (1—1p) U+APT>

Second, the wages distribution for continuing employees with permanent contracts (insid-

ers) that result from the same mapping is:
G(w;|P,IP) = Pr(W < wj;|IP)

— Pr prlxtrt) + (1 - ﬁp)((iff;’))ru < w;|IP
(1+¢p) -
= Pr (x < w; (1 EP‘PP) e ;P,BP) gt‘gj))ru — rTUP)
_ (A+¢p) (A-Bp)(A+¢p) .
fr (wl Br pr  (1—1p) u N)

Finally, in the case of a temporary job, the mapping gives:

G(w;|T) = Pr(W <w;T)
— Pr (ﬁT 0= P1) e < w|T

(1+¢r1)
_ A+¢r) ~~ (A—pr)(A+9r)
- (x : Br pr  (1—1r) u|T>
(I+¢r)  (1—Br)(1+¢r)
fr ( Br pr (1—1r) ru>

Note that in the data the distributions of accepted wages are observed. These distributions,
conditional on the model, are truncations of the the above unconditional wages distribu-
tions and the truncation point is the reservations wage (this value is also a mapping from

the reservation productivity using wages equations). Conditioning on wages above the
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reservation value and taking into account that wages are observed only for those who are

employed, the following is obtained:

(1+¢p) (+¢p)  (1-Bp) (1+¢p)
ﬁpp fp <wl BPP _ /SPP (1_T§)ru+/\p‘f’>

1= G(wor(xp)[OP)

1+ 1+ 1— 1+
( 4’P)fp <wi( ﬁfp) _ ﬁfp) ((17%1;)) U — rl}f)

Bp
1= G(wrp(x7p)|IP)
(1+¢r)fT (w‘(1+4>r) ~ (1-B7) (1+¢T))ru)

g(wilw; > wop(xpp),OP,i € Ep) =

g(wilw; > wip(xjp),IP,i € Ep) =

Br L Br Br (1-tr
1 - G(wr(x7)|T)

Removing the condition of being an employee and using the probability of having a per-

g(wilw; > wr(xy), T,i € Er) =

manent or a temporary contract (that is, the equilibrium employment rate in each type of

contract) result in:

| * 15t g, (wi(lgl‘f’[’) o) (L) )\p‘I’)
g(wi,i € Eplw; > wop(xpp), OP) = 1~ G(wop(x5p)[OP) or
P

(1+¢p) (+¢p)  (1-Bp) (1+¢p)
‘BPP fP <wl ,BPP - ,Bpp (1—'1.’11:) ru_r‘f->

¢(w;,i € Ep|lw; > wip(xip), IP) = 1 — G(wip(x3p)|IP) “ir
| o S (g - G )
g(w,i € Erlw; > wr(x}), T) = 1= Glwr(ep)|T) T

The next step is to remove the condition of whether the worker with permanent contract is
an outsider or an insider. Using the fact that wip(xjp) = wop(x5p) = wp(x}), the density
of permanent job’s wages is:

g(w;, i € Eplw; > wp(xp),P) = g(w;,i € E|lw; > wp(xp), P,OP)Pr(OP)
+ g(w;,i € Elw; > wp(x}), P, IP) Pr(IP)

where Pr(OP) is the probability of receiving zero shocks in t. This probability depends
on the duration of the job. The more the contract lasts the less likely is the fact that no
productivity shocks have arrived. Conditional on the model, productivity shocks arrive at
a Poisson rate Ap, and therefore Pr(OP) = Pr[receive 0 shocks in t] = exp(—Apt,,) and
Pr(IP) =1 — Pr(OP). Hence:

g(w;, i € Eplw;> wp(x*p),P) =
exp (—Aptie,) 1522 £, (wi (1+¢p) _ (1=Bp) (”fg)ru + APT)

Br Br Br (1-1p)
1= G(wp(x*p)|P,OP)

1 1 1— 1
(1—exp (_/\Pti,ep))( Efp)fP (wi( Efp) ! ﬁfp) ((;ilf))rll — r‘}’)

1= G(wp(x*p)|P, IP) ep

+
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APPENDIX A4: PARAMETER IDENTIFICATION IN THE LIKELTHOOD FUNCTION

Identification is formally shown by closely following Flabbi (2010). Recalling that the

likelihood function was:

=

L(@L;w,t) = [fu( 111/1 € U)]

epX (1—u)

x [g(w;, i € Eplw; > wp(xp), P)]

g(wl,l € ET‘ZUZ > ZUT(.X?), T)](lfep)x(]fu)

l_|7_|)_\

X
or alternatively using logarithm:

InL(®Lw,t) = Z In fy(t;,, i€ U)+ Z Ing(w;,i € Ep|lw; > wp(xp), P)

ieENy i€Np

+ Y Ing(w;,i € Erlw; > wr(x}),T)

i€ENT

Using the contribution of unemployment duration and wages, the likelihood becomes:

lnL(®L;w,t) = Z In [hgexp —nP whi ] Z ln[ L exp( h,{tu,z‘)} + Z Inu

iEN, P iEN,T iENy
[ (1+¢7) (4¢r)  (1-Br) (1+¢r)
Z 1 ,BTT fr (wl ﬁTT ﬁTT = T;)ru>
n + Z Iner
ieNr | 1—Fr(x7) ieNy
r 1 1 1-Bp) (1
Y In exp(—Aptie,)! Efp)fP (wi( Jﬁrfp) ! 5fp) ((;fﬁ))ru-l- )\P‘I’>
i€Np 1 - Fp(x*OP)
_+(1—exp(—Apn@J)“;f”fb(un“;?”—-“;f”ﬁ?fgrtl—rw)
1 — Fp(x7p)
+ ) Inep (A4.1)
i€ENp

Considering first the contribution of unemployment duration, the unemployment rate, and
the employment rates in jobs with both types of contracts in equation (A4.1):

Nuphy, —h Y tyi+Nyrhy —hl Y t,;+ NyInu+ Nrlner + Nplnep

i€N,p €Ny
The steady-state equilibrium conditions, equations (10) to (12), can be written in terms of
the hazard rates out of unemployment and out of employment in the following way:
HIE HERT HTHE
T HPHE + hIRE + HEE T T WPRE + hihE + WERE T T PR + hIRE + KD

where:

hy = ag [1 = Fo(xgp)], hy = agy [1 = Fr(x7)], hg = ApFp(xjp), hf = At
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Replacing these equations, the following is obtained:

Nyphl, —hi Y tyi+Nyrhy —hi Y t,;i+ (Ny+ Nr)Inhg + (N, + Np)h

i€EN, p iEN,,T
NrInh? + NpInk® + Nln <h5h£ + TP + h,{ihlg)

Now, taking the first order conditions with respect to the hazard rates:

1 1
Y. Nyp-— twi+Np-—+N hE =0
u u ie%f T PRE T hPHT £ WTHE + HEAT
1 1
hl: Nyr— twi+ Nr— +N hE =0
u wr ie%j T THT T hERT + hIRE + hTREE
1 1
hf:  (Ny+Nr)—5+N I +nk) =0
e (N T)hg hERT + hThE + hThE ( “ E)
BT: (Ny+Np)—= +N L (hp+hp):0
F ‘ WL RERT 4 hIRE 4 nfRR \M T F

The system can be solved for the four unknowns. So the hazard rates out of unemployment
and out of employment are identified just with unemployment duration data and the tran-

sitions from unemployment to both types of contracts. In terms of the model parameters:

Iy, = oy [1— Fp(x5p)] (A4.2)
hy = agy [1 = Fr(x7)] (A4.3)
h = ApFp(xip) (A4.4)
hl = Ar (A4.5)

On the other hand, recalling from equation (A4.1), the contribution to the likelihood of

wage of temporary workers was:

Br LoBr Br (1-77)
1— Fr(x7)

Zln

iENT

{(Hw)ﬁ (w'(l‘HPT) _ (1-B7) (1+¢T)ru>

Now, using location and scale parameters notation:

1 (052)
Zh‘{ 1— Fr(x}) ]

icNp Xr
where:
_ (1-81) Br .
e =g U Trgn (A4.6)
Sp = PT o (A47)
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Note that Lt and St are identified from temporary jobs wage data. Finally, the wage

contribution to the likelihood of workers with permanent contracts in equation (A4.1) was:

1 1 1— 1
o exp(—Aptyp) 07 i (coy 0] — () () 4 )
i€Np 1—Fp(x5p)
(1= xp(Aotys)) Utel fp (w58 — el T — 1)
1— Fp(x}p)

Now, using the location and scale parameters notation again, the following is obtained:

r {expwt“”slopfp (“55) | (Lo Artie)) i ()]
n

iENp 1—Fp(xpp) 1 — Fp(x}p)
where:
Lop = Ei:i;’))rujmp‘wr (1fP¢P)yf, (A4.8)
Lip = ﬁ_ﬁlf))rU—r‘P+ (1fP¢P)y3‘, (A4.9)
Sop=Sip=Sp= a fP(PP)(Tﬁ (A4.10)

The contribution of permanent job wages is a mixture of two truncated normal distributions
that share the same scale parameter. Because the weights change in a deterministic way,
Teicher (1963) result apply so Lop, Lip, Sp, Ap are identified from wage data. Finally, the

model restrictions are:

¥ = w — _ AP /OO A / /
P T ) ru—r¥ r ¥ Ap S, (x" = xjp) fr(x')dx (A4.11)
xop =x[pt+ (Ap+1)¥ (A4.12)
* (1 + 4)T)
=g Y A4.13
T (=) (A4.13)

It is possible to recover all the model parameters in the likelihood by solving equations
(A4.2) to (A4.13) for twelve unknowns, (af, al Ap, A7, rlU, X5pr X1ps X1 ul, ol ul,ol).
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TasLE 1. Number of Employments by Type (CASEN, 2006)

All Unskilled Skilled

Obs Percent Obs Percent Obs Percent
Permanent 15,608 64.95 12,970 62.07 2,638 84.17
Fixed Tem 3,121 1299 2,806 1343 315 10.05
Per Task 4,955 20.62 4,803 2299 152 4.85
Internship 49 0.2 43 0.21 6 0.19
Other Temporary 296 1.23 273 1.31 23 0.73
Permanent 15,608 64.95 12,970 62.07 2,638 84.17
Temporary 8,421 35.04 7,925 3794 496 15.82

Note: Temporary includes Fixed-Term, Per Task, Internship and Other Temporary.

Sample: Men, head of household, between 25 and 60 years old, and without college degree.

TasLE 2. Number of Employments by Type and Age (CASEN, 2006)

All Unskilled Skilled

Obs %Row  %Col Obs %Row %Col Obs %Row %Col
Permanent

<=30 1564 6197 10.02 1,249 59.00 9.63 315 7740 1194

31-40 4931 63.83 3159 3987 6049 30.74 944 83.25 35.78

41—-50 5560 65.26 35.62 4,732 6266 3648 828 8554 31.39

51-60 3553 6755 2276 3,002 6477 2315 551 88.16 20.89

Total 15,608 64.95 100.00 12,970 62.07 100.00 2,638 84.17 100.00
Temporary

<=230 960 38.03 11.40 868 41.00 10.95 92 22,60 1855

31-40 2,794 36.17 33.18 2,604 3951 3286 190 16.75 38.31

41 —-50 2960 3474 3515 2820 3734 3558 140 1446 28.23

51-60 1,707 3245 2027 1,633 35.23 20.61 74  11.84 1492

Total 8,421 35.05 100.00 7,925 37.93 100.00 496 15.83 100.00

Note: Temporary includes Fixed-Term, Per Task, Internship and Other Temporary.

Sample: Men, head of household, between 25 and 60 years old, and without college degree.
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TaBLE 3. Average Duration by Type of Employment (CASEN, 2006)

All Unskilled Skilled

Average S.D. Average S.D. Average S.D.
Permanent 113.21 107.51 110.87 106.52 124.71 111.57
Fixed Tem 44.62 78.95 4397 79.03 50.42 78.03
Per Task 37.14 80.32 37.06 80.73 39.74 66.50
Internship 25.89 56.15 26.13 58.12 24.17 43.49
Other Temporary 3745 80.61 38.75 83.32 22.05 32.19
Permanent 113.21 107.51 110.87 106.52 124.71 111.57
Temporary 39.86 79.78 39.50 80.18 45.51 73.03

Note: Temporary includes Fixed-Term, Per Task, Internship and Other Temporary.

Sample: Men, head of household, between 25 and 60 years old, and without college degree.

TaBLE 4. Average Hourly Wage by Type of Employment

All Unskilled Skilled

Average S.D. Average S.D. Average S.D.
Permanent 227 215 1.73 1.22 4.92 341
Fixed Tem 1.61 1.30 1.38 0.85 3.64 241
Per Task 1.30 0.98 1.24 0.84 3.17 2.33
Internship 1.49 1.27 1.52 1.33 1.34 0.70
Other Temporary 1.38 1.37 1.18 0.93 3.66 293
Permanent 227 215 1.73 1.22 4.92 3.41
Temporary 142 1.13 1.29 0.85 3.47 241

Note: Temporary includes Fixed-Term, Per Task, Internship and Other Temporary.

Sample: Men, head of household, between 25 and 60 years old, and without college degree.
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TaBLE 5. Proportion of Employments by Economic Activity and Type
(CASEN, 2006)

Skilled Unskilled

Permanent Temporary Permanent Temporary

Agriculture, Hunting,

Forestry and Fish 82.5 17.5 52.5 47.5
Mining and

Quarrying 83.7 16.3 70.6 29.4
Manufacturing 87.3 12.7 79.1 21.0
Electricity, Gas

and Water 89.8 10.2 77 .4 22.6
Construction 60.1 39.9 29.3 70.7
Wholesale, Retail and

Restaurants 92.3 7.7 83.6 16.5
Transport, Storage and

Communication 83.6 16.4 76.2 23.8
Financing, Insurance

and Real State 89.6 104 80.8 19.2
Community, Social

and Personal Services 84.0 16.0 79.8 20.2
Total 84.2 15.8 62.0 38.0

Note: Temporary includes Fixed-Term, Per Task, Internship and Other Temporary.
Sample: Men, head of household, between 25 and 60 years old, and without college degree.
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TABLE 6. Sample Descriptive Statistics

Mean S.D.
Wages (Dollars per Hour)
wle 2.46 2.04
wlep 2.69 2.21
wler 1.65 0.85
Ratio 1.63
Duration (Months)

tlu 16.57 12.28

% Left Censored 6.14
% Right Censored 15.79

tlep 105.93 81.78
% Left Censored 212
% Right Censored 81.52

tler 26.01 23.89
% Left Censored 1.54
% Right Censored  61.4

Transitions (Percent)

u— ep 22.8
u—er 61.4

Share by Type of Contract (Percent)

Permanent 77.92
Temporary 22.08

Sample: Men, head of household, between 25 and 60

years old, and without college degree.
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TaBLE 7. Estimated Parameters

Param. Std.Err.(*)

al 0.1362  0.0004
al 0.3475  0.0022
Ap 0.0015  0.000001
AT 0.0127  0.00004
X7 1.1256  0.0459
X7p 1.1211 0.0598
X5Hp 1.3422  0.0598
ru 1.0928  0.0445
Oe 0.2430  0.0072
Hp -1.4306  0.0003
op 1.6179  0.0016
HT -0.9859  0.0099
oS 1.0932  0.0066
No. Obs. 2,170
Loglik -4,829
F-test al, = al 12,967
F-test up = uy 231

op = 07

(*) Asymptotic standard errors.
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TaBLE 8. Technological and Preference Parameters

Param. Std.Err.
Cobb Douglas Matching Function(*)

0.2493 0.0008

q 0.3841 0.0025
kp 45.3040 1.0640
kr 6.2272 0.4860
b -4.0413 0.2838

Exponential Matching Function

0.2675 0.0010

q 0.5093 0.0033
kp 31.8448 0.7622
kr 4.8135 0.3736
b -4.0413 0.2838

(*) Belani et.al. (2002): = 0.85.

Note: Standard Errors calculated using delta method.
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TaBLE 9. Predicted Values

Value Std.Err. (*) Data

Productivity
E(xp) 0.885  0.00206 n.a.
V(xp) 9.957  0.10310 n.a.
E(xt) 0.678  0.01159 n.a.
V(xT) 1.060 0.05803 n.a.

Offered Wages
E(wop) 1.106  0.02703 n.a.
E(wrp) 1217  0.02702 n.a.
E(wr) 0.886  0.01648 n.a.
Accepted Wages
E(woplep) 2.857  0.08946 2.69
E(wrp|ep) 2719 0.09172 2.69
E(wrler) 1.704  0.04459 1.65
Labor Market Status
u 0.049  0.00291 0.05
ep 0.743  0.00206 0.74
er 0.209  0.00497 0.21
Labor Market Dynamics

hy 0.074  0.00563  0.060
hep 0.001  0.00001  0.009
h 0.013  0.00004  0.038

er

(*) Standard Errors calculated using delta method.
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FiGure 1. Share of Temporary Jobs and Strictness of Protection for Regular Jobs
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Sources: Pierre and Scarpetta (2004), Tokman and Martinez (1999), OECD Stats.

53



DUAL LABOR MARKETS AND LABOR PROTECTION 54

FIGURE 2. Sample Wages Densities by Type of Contract
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FiGure 3. Sample Wages Densities for Permanent Contracts by Tenure
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Ficure 4. Labor Market Tightness and Proportion of Vacancies of Permanent Jobs
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FIGURE 5. Permanent and Temporary Job Arrival Rates
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F1iGUure 6. Unemployment Rate and Hazard Rate from Unemployment
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FIGURE 7. Employment Rate and Hazard Rate of Permanent Jobs
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FiGure 8. Employment Rate and Hazard Rate of Temporary Jobs
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Ficure 10. Average Offered Wages
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FIGURE 11. Average Accepted Wages
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FIGURE 12. Wage Ratios (Inequality)
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