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Abstract
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1 Introduction

This article is motivated by the observation that the labor market structures
in the Furopean countries suggest a need to integrate non-Walrasian elements
into the RBC paradigm. Feve and Langot (1994 and 1996) have stressed this
aspect, highlighting as Walrasian models cannot mimic French stylized facts.
The labor market in Italy, Germany, France and other Furopean countries
are characterized by large and persistent fluctuation of unemployment and by
some common feature. Existing RBC models generate several shortcomings
and employment variability puzzle and productivity puzzle are troublesome
outcomes often showed by their simulations. Moreover, a great deal of these
models are defined, calibrated and simulated for the U.S. economy. The rel-
evant international data assembled in the paper of Danthine and Donaldson
(1993) and Fiorito and Kollintzas (1994) make clear that labor market behav-
ior is substantially different across countries, reflecting distinct institutional
arrangements. It is noteworthy that the dimension of the aggregate fluctu-
ations are quite different between the Furopean and U.S. economy. Such a
result fully justify the attention to non-Walrasian features for improving the
empirical performance of the RBC model.! Several modification of the Wal-
rasian model have been proposed to remedy these model’s weakness in labor
market aggregate fluctuations, Hansen (1985)’s introduction of nonconvexi-
ties into the consumer worker’s labor-leisure choice, Danthine and Donaldson
(1990), efficiency wages model, Cho and Cooley (1995) nominal wage con-
tracts arrangement and the papers surveyed in the Cooley’s (1995) book are
some of the most notably. We feel that for several European countries, some
institutional features may be relevant or may even be crucial in explaining
the employment variability puzzle.

To improve the ability to account for the stylized facts, we follow a twofold
routes mutually consistent; we introduce trade union behavior on the labor
market and abandon one-shock model of aggregate fluctuations, including a
further shock. This issue is crucial: as stressed by Christiano and Fxchenbaum
(1992) the major failure of the traditional RBC models may be attributed
just to the one-technological-shock assumption which inevitably, implies a
high and positive correlation between employment and productivity. In gen-
eral, many authors have been emphasized that some of the business cycle
dimensions seem to be very difficult to mimic with a model that has only

LThis perspective is emphasized by Wickens (1995) and Prescott (1998).



a technology shock (Cho 1993, Feve and Langot 1996 among others) while
others (e.g. Ingram, Kocherlakota and Saving 1994) argues that the one-
shock model is fundamentally indeterminate (and, additionally, sorting out
the separate effects of the needed multiple shocks on a single variable is
impossible).

In this paper we focus on the reservation wage (benefits) variable. This
variable is treated by the union model as a constant: alternative values of
this variable affect positively union wage. For a monopoly or right-to-manage
union model, a change in benefits will cause movements up and down the
labor demand curve. Actually, there is a dearth of analysis allowing for dy-
namic effects of alternative wages or benefits. A positive shock to the unem-
ployment benefits shifts the labor supply curve (the bargaining wage curve)
leftward offsetting the strong positive correlation between employment and
wage, predicted by the one-shock real business cycle models with stochastic
shifts in the production function.

Kydland and Prescott (1996), stress that any economic computational
experiment is that of deriving a quantitative answer to some well-posed
question. We construct a model economy, calibrate it and run simulations
to answer questions concerning the quantitative implications of theory for
the employment and productivity puzzles. In particular, does the introduc-
tion of dynamic union behavior into real business cycle model for European
countries, eliminate the labor market shortcomings entailed by conventional
equilibrium models 7 What is the contribution of the government unemploy-
ment benefits in a unionized economy to business cycle fluctuations? Our
simulation results show that including into the model union behavior and
randomizing unemployment benefits into the union preferences substantially
improves the RBC model performance for the Furopean countries.

The paper is organized as follows. In Section I, we describe the econ-
omy, stressing the problem facing unions and firms and that defined by the
households. FEquilibria with wage rigidity are defined and several implica-
tions are described in Section II. Section III reports stylized facts and model
simulations generated for France and Italy, by pining down selected param-
eter values. In this section, we provide useful information in the form of
autocorrelation functions, comovements with output and variability of the
aggregate series involved. To draw additional information about dynamic
response of the variables to various shocks, the impulse-response functions
are also provided. Section IV concludes.



2 The economy

2.1 The facts

Recent statistics on union membership and on union coverage in the Furo-
pean countries and United States are presented in Table 1. Although union
membership trend has undergone a sharp decline since 1985, a relevant frac-
tion of European workers actually belong to unions. Moreover, about three-
quarters of the work force have their wages and working conditions set in
a collective bargaining agreement. The figures show also that U.S. union
coverage and membership are much lower than those presented in European
labor markets. Furthermore, unionized sectors in the U.S. economy do not
offer much scope for monopolistic wage-setting, since bargaining is conducted
on an enterprise-by-enterprise basis. There are no doubts that trade union
influence and power cannot be measured merely in terms of the number of
active members. Representatively is not the only one factor for assessing the
union power. In Spain and France, for instance, the union confederations
have a remarkable capacity to call for action, despite the very low union-
ization rate. In these countries there exists a clear political conception of
industrial relations and unions are directly related to the parties: usually,
government-sanctioned extension of union contracts to non-union members,
a setup confirmed by the striking gap between coverage and membership in
those countries.

Table 1: Union Membership, Coverage and Replacement Rates

UNION MEMBERSHIP COVERAGE | REPLAC. RATES

% non-agricul. labour force | % wage-salary earner | % of employed | OECD(1994/95)*
Belgium 38.1 51.9 90 65
Denmark 68.2 80.1 90 81
France 6.1 9.1 92 68
Germany 29.6 28.9 90 68

Italy 30.6 44.1 90 19%*

Netherlands 21.8 25.6 71 82
Spain 114 18.6 68 53
United Kingdom 26.2 32.9 47 69
United States 12.7 14.2 18 19

Sources: ILO, World Labor Report, Geneva 1998; OECD,Economic Studies,
n.26, Paris, 1996. *Replacement rates: Entitlements calculated over 5 years of
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unemployment in % of previous earnings. The average excludes the Replacement
rate of couple with one partner in employment. **The estimates of RR for Italy
do not include the CIG (wage supplementary fund) benefits are paid to workers
affected by collective lay-offs in firms with 16 or more employees as a result of a
temporary decline in economic activity. Benefits are equal to 80% of gross earning
up to a monthly maximum which is about 65% of average earnings.

The last column of Tablel reports another characteristic that influence
the labor market, the OF.CD measure of benefits entitlements: the entitle-
ments calculated over 5 years of unemployment in percentage of previous
earnings. Unemployment benefits are multidimensional and, therefore, diffi-
cult to define in a single indicator. Here, simply on the basis of replacement
rates summary estimates, we emphasize that in most FKuropean countries
insurance benefits have a role in the labor market. Union behavior may be
influenced by unemployed benefits because a generous system implies that
those who may lose their jobs may take greater risk in collective bargain-
ing over wages. Unemployed benefits, tend to reduce the cost of becoming
unemployed. Given these extreme features of the Furopean labor markets,
setting out a real business cycle model represents an interesting challenge.

2.2 Union and firms

In this economy there is a large number of identical and infinitely-lived house-
holds and firms which produce an homogeneous output. The economy is
characterized by two goods, labor and output. To define an equilibrium for
this economy we need to look separately both of the problems facing union
and firms and the problems facing households and labor market outcomes.

Identical firms i use the same constant returns-to scale production func-
tion to produce an unique homogeneous good. In the United States and
many FEuropean countries capital and labor shares of output had been ap-
proximately constant . The Cobb-Douglas production function with its unit
elasticity of substitution allows labor’s share of product to be constant, event
though wages and rental price are different (Prescott 1986; 1998):*

Yi= AN (1)

2Provided no firms has any market power, we can treat all firms as one production
entity.



The production function is subject to an aggregate productivity shock
A;, common to all the firms, while K; and N; denote, respectively, capital
stock and employment.

The technology shock follows the stationary AR(1) process

lnAHl:(l—p)lnA—l—plnAt—l—gt (2>

where 0 < p < 1 and &, is a i.i.d random variable with the following
distribution g; ~ N(0,02). In(A) is the mean of the log technology shock
process.

Each firm accumulates capital K; according to

Kt+1 - (1 - (S)Kt —I— ]t (3>

where the term 6 represents depreciation (0 < 6§ < 1). The right to determine
the quantity of labor employed in period t is ceded to the union by the firm.
In fact, it is common knowledge that under union wage, the firm solves the
profit-maximizing problem,

Ht — max AtF<Kt, Nt) - WtUNt - Rth’ with Kt Z 0, Nt Z 0,
reaching the following result:
AF1<K, N) = Rt
AFYy(K,N) = WY

Namely, in our economy

WU = (1—0)4 (%)9 )
R, — 9(%)+(1—5) (5)

After the technology shock is revealed at the beginning of period t, firm
and union determine wage and quantity of labor employed in that period.
Once the quantity of aggregate labor input is determined by the union, the
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representative agent’s choice of hours per employed and the number of em-
ployed in the market sector should be restricted by the quantity chosen by
the union.

The monopoly union solves a dynamic optimization problem. The trade
union has to select a time path for the wage rate or, alternatively, for em-
ployment. We assume as in Kidd and Oswald (1987), that new employees
join the union (a post entry closed-shop model): M1 = N; This difference
equation says that membership tomorrow is determined by employment to-
day, that all the new employees join the union and all the individuals that
lose their jobs leave it, and that rises and falls are symmetric. Moreover,
this membership rule leads the trade union to take care of both current and
future members.

If we set the union’s utility function as Nu(W) + (M — N)u(B),where
u(.) is the individual worker’s concave utility function, M is the stock of
membership, N; is a measure of employment, W is the average wage for
unionized employees, B is the reservation wage, received by non-unionized
employees, then we may state the union preferences as follows,

(e RO

1—n

s.t. Mt+1 = Nt (7]_>
s.t. Wt = f/<Nt) (72>

This utility function has the property that relative risk aversion, defined as
— [(w)w] /u'(w), is given by n.*> Clearly, if the value of 1 is not different
from zero, then the utility function is linear in wages (risk-neutral ). Moreover,
it should be noted that, in the latter case, (6) nests the rent maximization
utility function as special case. The dynamic model of membership, assumes
that the current number of workers who join the union is exactly equal to
the level of employment in the previous period. This post-entry closed shop
may be made less stringent, assuming a more general formulation where a
rate at which new workers join the union and, possibly, a rate of separa-
tions are included, for respectively, N; and M;. However, this assumption is
complicated because it involves a richer heterogeneity. Below, we simplify

3Farber (1978) and Carruth A. and Oswald (1985) provides some estimation of this
model for the U.K. and the U.S economy.



the heterogeneity implied by the union behavior by using a representative
household.

Throughout, we assume that union considers B; as an exogenous, uncon-
trollable AR(1) stochastic process,

Bipn=(1-w)B+wB; +¢, (8)

where 0 < w < 1 and &, is a 4.2.d random variable with the following
distribution &, ~ N(0, 02). In such a case B =1 in the steady state. Thus,
technology shocks are not the only source of fluctuations. The subjective
discount rate is fixed at § (0 < g < 1). In picking a time path for, say,
employment, union considers the labor demand curve (4). The union problem
yields the following first order conditions (see Appendix A):

Mt+1 - Nt (91>

(Btl:]> — A =0 (9.2)

I — 1—
! gj\f); - - 1Bt_:] + Nof' (N " (N)] + B By = 0 (9.3)

l
It can be showed that the union’s utility function is concave in M e N, so

that first order conditions are sufficient for a maximum. These provides the
following dynamic solution®

1
N, = PBI" VAT K, (10.1)
Mt+1 - Nt (102>
with P = (%)9(’71*” (1 — 0)'? The steady state equilibrium is

N =PBT UK (11.1)

“In order to evaluate the expected value in (9.3), we use the linear approximation
1
around the steady state (B = 1) (%) = B; +0o(By) .



M=N (11.2)

The capital accumulation rule, the technological processes and the reser-
vation wage (benefits) are the equations of motion for this economy, S; =
(K¢, Ag, By).

Thus, we adopt a monopoly union model to set unilaterally the employ-
ment (or equivalently the wage level), subject to the firm’s labor demand
curve. Firms, therefore, read off from labor demand curve the number of
workers to hire at the union wage. Three aspects must be stressed for char-
acterizing a monopoly union outcome in a general equilibrium framework.
First, under this simple model, the union selects wages (or employment) on
its own, with no bargaining. Second, the model assumes unemployment in-
surance by specifying a guaranteed income flow to each worker unemployed
(reservation wage or benefit). Below, we deal with unemployed individu-
als assuming identical families with two heterogeneous members, employed
vs. unemployed, but with identical preferences for consumption. Such an
environment is not equivalent to one where the market for unemployment
insurance provides a means to attain risk sharing.® Albeit the family indi-
viduals consume identical amounts regardless of their employment status, we
does not assume, as in Hansen (1985), that firms offer labor contracts (in-
cluding unemployment insurance) that are traded competitively, but rather,
labor market is imperfectly competitive, and union wages are higher than
unemployment benefits. Third, the union, seeking its highest level of utility,
subject to the constraint of the labor demand curve, takes into account that
its behavior may reduce employment and, therefore, union members and util-
ity: in equilibrium marginal benefits (any member employed will receive an
higher wage) and marginal cost (any member faces an higher probability of
being unemployed) should be equal.

2.3 The Solow residual in a unionized economy

Prescott (1986) measures the stochastic impulse to the economy, as the
change in total factor productivity. Assuming a Cobb-Douglas production
function (constant returns to scale) and perfect competition, that amounts
to calculate the Solow residual

5See Li (1999) for an updated discussion.



In Ay =log ¥, — Olog Ky — (1 — 0) log N,

Recent developments of literature in this field have pointed out that this
residual 1s not a correct measure of technical change in case of labor hoard-
ing, imperfect competition or measurement errors in variables (e.g. Hall
1986, 1990). Moreover, theoretical analysis and empirical evidence suggest
that many other factors beyond technological shocks can affects economy
both from supply-side or from demand-side. Others (e.g. Fvans,1992) find
some robust evidence for Solow residual not to be exogenous, but be Granger-
caused by some policy variables such as interests rates or government spend-
ing.

Technology shock is an important contributor to fluctuations in the econ-
omy. However, it is only a factor, other determinants may foster or curb
technological growth. Hansen and Prescott (1993) emphasize that from the
point of business cycles, changes in the legal and regulatory system may turn
out to be crucial. These changes may be positive, because they allow an
industry to develop and, therefore, increase the business sector productivity,
but these shocks may also be negative changes in technology, because they
result in a change in resources allocation from productive to unproductive
type activities. Empirical evidence of these shocks may be found in all of
industrialized countries and their effect. Likewise the effect of a new inven-
tion, their effect is to shift the production function of the economy, however,
contrary to a new knowledge effect, these shocks may have adverse effects on
the production possibilities sets.

As a consequence of this interpretation of the TFP shocks, in the Euro-
pean labor market context, we identify the industrial relation structure as
a further leading factor to change of the ”production possibility sets of the
profit centers”. Changes in the industrial relation system should affect the
conduct of business for they have important consequences for the incentives
to adopt more advantage technologies and for achieving a more efficient re-
sources allocation. This may represent a difference between the United States
and Furopean business cycles.

Thus, in a unionized labor market, industrial relations can be a further
variable to account for changes over time of the level of economic activity. For
instance, from the end of 1960s to 1980, Italy experienced an extraordinary
increase in unionization. The sharp rise in the unionization rate has been

10



interpreted as a growth of members in already highly unionized sectors of
industry and to a greater diffusion of union membership among white-collar
workers in industry and public administration. The 1970s started off with
a major change in industrial relations, in a context of high unemployment
and a rapid growth in conflict. In the period 1969-77, the number of indus-
trial disputes was on average more than 4 thousand per year with about 6.5
million workers involved each year, and the number of hours lost through
strikes averaged 154 million per year. The rise of conflict was related to a
greater wage push from the rank and file in a context of considerable ratio-
nalization (innovation) of the productive system (see, for instance Tarantelli
and Willke 1981). In the successive two decades, a more comprehensive and
centralized unions and employers’ organizations were oriented towards re-
sponsible strategies of collective action. As a result, the Italian economy
has benefited from a remarkable change in labor market structure. The first
step in this direction was the 1983 agreement. Union modifications to the
wage indexation scheme and some concessions regarding hiring procedures
were obtained in the subsequent years along with several attempts to set out
an income policy. Matters radically changed from July 1993 when under an
incomes policy accord the government abolished the wage indexation mecha-
nism. The result was a policy of wage restraint while labor market regulation
became more flexible and collective agreements signed at national level were
coupled to negotiations at company level.

These different regimes of industrial relations have impinged on the pro-
duction possibility sets. Figure 1 reports the deviations of the Solow residual
from a HP time trend, calculated for the Italian economy using the ”indirect
evidence” suggested by Farmer (1993). We assume « = 0.45, a value used by
Censolo and Onofri (1993) for the Italian economy. Furthermore, K, is disag-
gregated by interpolation using quarterly investments (see Levy-Chen, 1994)
and includes the stock of residential houses, but excludes durables goods
(Evans,1992). It should be noted how the deviations from trend are highly
persistent (with long swings away from trend) in the first part of the period,
when the industrial relations system is extremely conflictual. Subsequently,
the Solow residual reflects a better climate in the labor market and structural
adjustments which, determining a sizeable transformation in Italy’s produc-
tion structure and in its industrial relations, affected the observations on the
total productivity disturbance: the residual takes short swings away from the
trend and is far less persistent than that measured in the previous period.

11



Figure 1: HP-filtered Solow Residual for Italy

2.4 Household

Empirical evidence shows that most of the variation in total hours of
employment over the business cycle are due to movements in the labor force
rather than in adjustments in average hours of works. In the canonical RBC
models this aspect has been skipped, by characterizing agents as either con-
tinuously adjusting their hours (Kydland and Prescott) or deciding only labor
force with indivisible labor (Hansen-Rogerson).®

We follow Cho and Rogerson (1988) family labor supply model, assuming
a large number of identical families, each of which consists of two members.
The heterogeneity which is of interest in our labor market is the labor supply
of worker union members and unemployed. The latter have a lower earning
compensation B whereas union workers have W. Thus we assume that each
representative family is composed by two members, whose just one supplies
labor. Moreover, as in Cho and Rogerson’s work, we assume that both
workers and unemployed member of the family have the same strictly convex
preferences for consumption. The household problem is, therefore,

u(Cir, iy, €5t) = 2u(ey) — v(h)ey — ple)ey (12)
where h = 1 — [ is hours worked per period.” Individuals in this economy
are supposed to make two kind of choices; they can choose the number of

6See, Kydland and Prescott (1982), Hansen (1985) and Rogerson (1988).
7
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days to work in each period or the number of hours to work per each day
they work. The above form of temporal preferences is, therefore, consistent
with the fact that the fluctuations take place on both the intensive and ex-
tensive margins. We may let h to be the number of hours they work and e
the fraction of days they work in each quarter; e is essentially the household’s
employment rate, and in a representative agent framework this amounts to
the aggregate employment rate in equilibrium. In the utility function ap-
pears also a fixed cost p(e), associated with each period the agent choose
to work. In our context, the cost may be related to union membership, for
instance, subscription dues, whilst Cho and Cooley (1994), provides family
organization justifications associated with the decision to participate in the
labor market.

Notice that although the utility function is assumed to be separable in
consumption and leisure, the quantity of aggregate labor input is determined
by the union. In selecting working hours and a fraction of the working period,
the representative households must be restricted by the quantity of labor in-
put determined by the behavior of union and firm. The labor quantity turns
out to be a constraint for the household which may wishes to supply a differ-
ent quantity of labor. In this economy, employment fluctuations are induced
by changes in union wage curve and firm labor demand. This framework im-
plies that employment fluctuations are not related to consumer intertemporal
substitution. The optimal response of households to shocks is now reduced
to a selection between h and e, while NV is determined in the labor market by
union and firm. In this framework the wage-setting relation replaces a stan-
dard labor-supply relation. The wage, or the employment, corresponding to

If the utility function takes the form
U=U/(ee,h)

then it must be homogenous of some degree 1 — r in ¢ for the existence of a balanced
growth path. This implies that the function must take the form

[V (e,h)]" " — L

Ulc,e h) = T

The above function is in this class and is therefore consistent with balanced growth. As
r — 1, it follows using L’Hospital’s rule, that

Ulc,e,h) — log(c) + log (V (e, h)).
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a given level of employment (wage) in the wage setting relation may be the
result of a complex process of bargaining between union and firm or unilat-
eral wage setting by unions. Here, factors such as the structure of collective
bargaining, the climate of industrial relations and the dynamic structure of
membership affect the wage setting relation. Obviously, these factors have
no place in the standard or convexifyed

supply relation.

It is worth noting that, though the economy is characterized by trade
unions behavior, the model is unable to generate data on unemployment.
Unemployed people are a component of the family. Given our purpose, the
model does do not involve the heterogeneity implications, but, rather, it uses
a representative household, thereby eliminating wealth-redistribution effects.
Although our model is simpler, the basic idea is similar to the CIA splitting
model developed by Lucas (1990) and Fuerst (1992). Initially, in the labor
market, the model splits the representative household into worker-individuals
and unemployed-individuals, but both kind of individuals fully participate in
determining the household budget constraint, with labor income and benefits.

The following lifetime expected utility is maximized by the household,
taking into account his budget constraint,

00 1-qg __ 1
0= {3 o () < vlne, —nleed) (20
i—0 —q
s.t.
2¢; + ke = weey,chi + Bt<1 — eithit) + Riki (12-2>
The first order conditions, yield:

L.=2c,7— 2\, =0 (12.3)

Ly = —v'(hy)es + Awee,, — M Bee,, =0 (12.4)
L. = —v(hy) — + e, — ple,,) =0 (12.5)

Lo = A+ BE(As1Rip) = 0 (12.6)

2¢; + kigy1 — wing — By(1 —ng) — Rk = 0 (12.7)

14



Using v(h) = [f/(1 +7)]h'"7 and p(e) = [g/(1 + p)le*? we get

_fhi/t —I— )\twteit — )\tBteit = 0

— [/ + YR — geb + Awih,, — A Bih,, =0

Solving simultaneously for h and e and using (12.3)

h, = [C"(w, — B)/ 1V (12.8)
[/ +R] + gel = N(w, — By) (12.9)
e ={[v/(L+7)glC " (w, - Bt)/f]}l/p (12.10)

where we used (12.8) n (12.9) for hit.

3 Equilibrium

Definition 1 A stationary competitive equilibrium for this economy consists
of a set of decision rules, ciu(st),ei(st), hi(se);a set of aggregate decision
rules, Wi(St), Ce(St), Ev(St), Hi(St) and a value function V(s;) such that

a) the function V(s;), Wi(S), Ci(St), Er(St), He(S:) satisfy (12.1) and
cit(8e), €i(8e), hae(se) are the associated decision rules;

b) el‘t<8t) = Et<St)7 Cit<8t) = Ct<St)7 hit<st) = Ht<St) when kit = Kt'

The equilibrium we are going to define cannot be obtained as a solution
to a dynamic programming problem, for we need to analyze separately at
the problems facing firms and households.

The link between firm’s decision and household’s one is the hypothesis
that the quantity of labor is determined by the firm and in each period N¢,
and the aggregate labor supply is the product of the employment rate F and
the hours of work H.

The equilibrium wage w; is obtained equating the aggregate demand and
supply of labor,

(see Appendix B), N* = Ex H = N?:
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N7

where, 7 = (1/7 + 1/p); S=(1/£)YD /(1 +4)]V/>.

Substituting the definition of the equilibrium wage in (12.8) and (12.10),
allows us to define an equilibrium for hours and employment rate. The
economy that solves the problem facing by union, firms and households is
described by the following Eulero equations:

Ny b

Hf ==L —(1+C "M~ 14.1
Cr\"
E[3 Ry =1 (14.2)
Cipa
Ry =0AK) N7 4 (1-6) (14.3)
1

C=3 {AKINS "+ (1= 8)K, — Ky + By(1— Ny} (14.4)
Y, = AJKIN}° (14.5)

3.1 The steady state

Cogley and Nason (1995) emphasize three kind of stationarity: 1) station-
ary around a deterministic trend, 2) difference stationary model with shocks
following a random walk (p = 1), 3) stationary around a steady state equilib-
rium. The third specification is of our interest in this paper. A steady-state
for our economy is

B8R =1 (15.1)
R=0AK"IN"? 4+ (1-96) (15.2)
C = % {AK'N'"? —§K + (1 - N)B} (15.3)
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Y = AK'N'? (15.4)

[ AN e Y 15.5
fwe)”
N =PBTTK (15.6)
M=N (15.7)

Given our assumptions on functional forms, technology and parameter’
restrictions, the steady state solution (15.1-15.7) exists and is unique. The
solution method used in this paper is that suggested by King, Plosser and
Rebelo (1988a,b). The essence of this method is to transform the economy’s
equilibrium characterization, equations (15.1)-(15.7), into an approximating
first-order autoregressive linear system.

Using linear approximations (e.g. Campbell, 1994, Ulhig 1999 among
others) we can write (see Appendix C):

Y Y K Y BN K B BN
—eyr( 0— 1k, +(1—0 16.1
Ty = K—Rat—l-( )t‘|‘< )nt) ( >
ye = (ar+ Ok + (1 — O)ny) (16.2)
0= Fi[nlcr — cop1) +7ey1] (16.3)
(bt Zag ) (16.4)
Ny = 9(7]_1) t eat t .
bt+1 = 7Tbt + St (165>
Ayl = pag + &¢ (16.6)

The last two equations represent the stochastic processes in terms of
deviations from steady state.
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4 Quantitative results

4.1 The stylized facts of the European fluctuations

In a seminal paper, Prescott (1986) emphasized the three dimensions of the
business cycle phenomenon, the periodicity of output, comovements of other
variables with output and the relative variability of other series. This paper
provides information on these dimensions, by comparing output dynamics,
comovements and variability of several generated artificial data with stylized
facts for two FEuropean countries, France and Italy.

In the Tables 2-3 below, we report a summary statistics for, respectively
Italy and France, whereas Table 4 reproduces {rom Hairault (1995) some
statistics for data generated from simulating a real business cycle model
with labor indivisibility in the line of Hansen (1985). The data are detrended
using the Hodrick-Prescott filter so that business cycles are deviations of the
variables around this trend. The following calibration on French economy is:

{0=0.42;6 = 0.0125;p = 0.95;04 = 0.9; 3 = 0.99; N = 0.2}

Finally, a model with labor indivisibility calibrated on Italy has been
tempted and reported in Table 5. To calibrate on Italian economy we use
parameters defined in Censolo and Onofri (1993),

{0 =0.555;6 = 0.028; p = 0.88;04 = 0.7; 3 = 0.988; N = 0.3} .

Although these model simulations can account for some drawbacks, some
aspects of the data generated by these models and reported in the tables,
appear to be inconsistent with the two Furopean economies. The Hansen’s
simulations show that productivity is highly positively correlated with both
output and labor input. With respect to output, the productivity variable
shows a correlation of 0.93 for French economy and 0.67 for the Italian econ-
omy while the corr(n, 7) is respectively, 0.87 and 0.99. Actual data shows
that the latter correlation is zero or negative, while the output-productivity
correlation is somewhat moderate (0.45 for French data and 0.36 for the
Italian economy). Literature on RBC indicates the shock on the total factor
productivity as one of the major cause of this result.

Table 2. Cyclical Properties on French Data
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variable (v) | y c 1 n T
s.d. 0.91 | 0.81 | 3.64 | 0.83 | 0.65
s.d./s.d.(y) 1 1090 |4.01]0.92] 0.72
AR(1) 0.76 | 0.67 | 0.82 ] 0.89 | 0.63
Corr(y,v) 1 1063|080 0.71 | 0.45
Corr(n,v) -0.35

Table 3. Cyclical Properties on

Italian Data

variable(v) y c 1 n T
s.d. 146 | 1.24 | 3.70 | 1.39 | 2.78
s.d./sd.(y)| 1 |0.85]253]0.95]|1.90
AR(1) 0.8510.92 1091 10.90 | 0.80
Corr(y,v) 1 1080 |0.78 | 0.63 | 0.36
Corr(n,v) 0.19

Table 4. Hansen’s model: French FEconomy

variable(v) y c 1 n T
s.d. 1.8510.57 | 5.0 | 1.32 ] 0.57
sd./s.d.(y)| 1 |[0.30]269]|0.71|0.30
AR(1) 0.68 | 0.73 | 0.67 | 0.67 | 0.73
Corr(y,v) 1 10931099 ]0.9810.93
Corr(n,v) 0.87
Table 5. Hansen’s model: Italian Fconomy

variable(v) y c 1 n T
s.d. 1451 0.29 | 3.44 | 1.27 | 0.29
sd./s.d.(y)| 1 |[0.20]237|0.83|0.20
AR(1) 0.65 | 0.86 | 0.64 | 0.63 | 0.86
Corr(y,v) 1 10671099 0.9 0.67
Corr(n,v) 0.99

4.2 Calibrating union model
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Random shocks are artificial, and there is no way of comparing generated
time series with historical data. This led Kydland and Prescott to model
the productivity shock as a random process with selected parameter, chosen
to mimic the variance of GNP in the US economy. Beginning with Prescott
(1986), technology had been estimated by the Solow residual. Neverthe-
less, calibration of technology parameter based on variance of GNP has been




recently used in Cogley -Nason (1995). In this paper we follow the latter
approach for the two Furopean economies.

The summary statistics from the French and Italian unionized economies
are in Tables 6 and 7. The main differences in the statistics presented here
from those found with the Hansen’s model, are in the union preferences and
the additional shock variable for unemployed benefits.

The parameters, determining the union behavior are the risk aversion
parameter n = 0.46, the persistence of the shock w = 0.65, and its size
op = 0.05. The benefit shock parameter is set to provide a lower degree of
persistence with respect to the technology parameter. To select this param-
eter we account for ordinary wage supplementary fund benefits, which are
paid to Italian workers affected by collective lay-offs in firms with 16 or more
employees as a result of a temporary decline in economic activity. Since
benefit insurance is highly procyclical, its effect should be less persistent.
We extend this consideration to the Franch labor market. With regard the
risk aversion parameter, the value selected suggest that both the Italian and
French workers are relatively risk averse. This indicates that unions in these
countries, consider in some way the employment consequences of their wage
policies. Our unionized economy offers a scope for monopolistic wage setting
since bargaining is concluded, in these countries, on an central-sectorial ba-
sis. However, because union membership is conditional upon employment,
the danger of monopolistic wage-setting is reduced: union may takes a lower
risk in disputes with employers associations. The remaining parameter is the
correlation between the random technology and benefit shocks, assumed to
be (45 = 0.12. (below, in a further experiment, we relax this assumption,
running a model with orthogonal random processes).
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Table 6. Union’s model: French Economy
variable(v) y c 1 n T
s.d. 2.251045 | 811 | 2.16 | 0.51
sd./s.d.(y)| 1 [0.20]3.61]0.96|0.23
AR(1) 0.45 | 0.87 1 0.44 | 0.46 | 0.70
Corr(y,v) 1 1040 1 ]0.9810.30

Corr(n,v) 0.15

Table 7. Union’s model: Italian Economy

variable(v) y c 1 n T
s.d. 144 1 0.45 | 348 | 1.32 | 0.63

sd./s.d.(y) | 1 |0.31]241]0.92|0.44
AR(1) 0.60 |1 0.92 | 0.58 | 0.60 | 0.79
Corr(y,v) 1 1053 1 ]10.93]0.40
Corr(n,v) 0.18

One fact worth noting is that the new model simulations yield a remark-
able improvement of the ”troublesome facts”depicted by the prototype RBC
models. The most successful features of the model are in the implied cor-
relation structure. Under the above conditions, the models seem display
realistic features for both, the employment variability puzzle and the pro-
ductivity puzzle (contrast Tables 2 and 3 with Tables 6-7). Although the
Italian union RBC model predicts that employment is less variable than in
realty, its improvement with respect the Hansen version is remarkable. Com-
paring with the actual data, a model’s unsuccessful feature is the ratio of
standard deviation of employment relative to productivity. This ratio is 0.5
in the Italian economy and 4.38 in the Hansen model solution. The union
model, however, lessens the volatility of employment to labor productivity to
2.1 whereas for the French economy this feature remains unsatisfactory: the
ratio is 1.3 in the French economy but it is 4.2 in the union model economy
(4.4 in the Hansen’s model). Moreover, the correlations concerning the labor
productivity variable with output and employment are moderate and very
close to the realty as expressed by the statistics in Tables 2 and 3. Overall,
the model seem to explain the volatility of output and the other variables
except consumption.

In order to analyze the employment and productivity puzzle of the cal-
ibrated Union’s RBC model, may be useful carry out an experiment with
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a lower correlation for the two random shocks. To this end, we set the fol-
lowing parameters j&; O;pyw; a5 08:M; s N} as in the previous experiment.
Also persistence and variance of the shocks are unchanged, whilst the impose
orthogonality of the stochastic processes, (4 p = 0, for both the economies
(French and Italian). Interestingly, reducing correlation between the shocks
causes a countercyclical behavior of productivity and employment. The
productivity correlation structures is for the Italian model, Corr(y,m)=-0.23
Corr(n,7)=-0.39, while for the French model is Corr(y,7)=0.11, Corr(n,7)=-
0.24.

Figure 2 and 3 trace out the impulse-response functions that result from
the resolution of the model. The two features that are most noticeable are
the the contrasting performance of the variables under the two shocks. First,
the responses of output, consumption, investment and employment due to
the effect of the benefit shock are instantaneously below their steady state
level and then increase to their lower stationary levels. The consumption
path displays a declining path. The picture is reversed when the economy is
hit by a productivity shock. For instance, the figures indicate that the two
shocks change employed and unemployed consumption by the same amount
above (TFP shock) and below (benefit shock) their respective steady state
values. The second distinguishing result, concerns the latter shock; the shift
in technology does not affect labor productivity. In figure 2 there is no
productivity deviation from the steady state: equation (16.2) and (16.4)
above, indicate that for the chosen specification (Cobb-Douglas production
function) and with employment fluctuations which do not depend on the
consumer optimal response, but are uniquely determined in the labor market,
a technology shock causes an equal increase of employment and output above
the steady state.

5 Conclusions

We specity, solve and simulate a RBC model where the labor market is influ-
enced by trade union behavior. A dynamic model of union and membership
is defined and included in the RBC framework. Two sources of random-
ness, a shock to total factor productivity and a shock to the unemployed
benefits, drive the model. Innovation in benefits appear to contribute con-
siderably to macroeconomic fluctuations. Given the structure of the model,
the shocks reduce remarkably some shortcoming of the canonical RBC, pro-
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viding promising results. The main implication is that the union model alter
the structure of the RBC model. Household, now, supplies exactly the labor
quantity requested by the union, and the firm is always on its labor demand
curve. Thus this model offers an alternative explanation of aggregate em-
ployment fluctuations to the canonical consumer intertemporal substitution
responses. The optimal suppliers’ response is constrained by the labor mar-
ket outcomes. This implies that the extent to which employment (or wages)
changes from a productivity shock does not depend on the slope of the labor
supply curve (and finally on the intertemporal substitution of labor supply),
but is defined by the characteristics of the bargaining wage curve.
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6 Appendix A: the union model.

Substituting equation (9.2) into (9.3) and rearranging, dividing for f'(NV)
and multiplying for f/(N)"! we have a term in (%) N. Using the firm
problem first order condition (4) this term reduces to,

K \Ot _ K¢ )
PNy 00— 04 () ( N?t> Nis

TR T e
We may rewrite (9.2) as follows:
0= (1= ) B (N (A1)
With ¥ = (gf—ﬁ;?
U= B, |(1-0)4 (fv(ttﬂ "
Now = [ (1= 0 B AY {0V (A2)

Equation (A.2) yelds the labour demand (10.1).

7 Appendix B: the equilibrium wage.

The equilibrium wage w; is obtained equating the aggregate demand and
supply of labour,

N =FEx H= N

/(L +7)glC " (we = b) / f17P[C W (we = b)) /S = N (A.3)
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S[C " (w, = be) /I = N (A4)
where S=(1/f)/D[y/(1+~)]'/?. From (A.3) and (A.4) we achieve equa-

tion (13) in the paper.

8 Appendix C: Linear approximations.

Ce; = AKPN'?(ay+0k+(1—0)n,)+(1—8) Kk — Kk+Bb— BN (b4+n) (A.5)

R’f't = 8AK971N179<0¢ —I— (8 — 1)kft —I— (1 — 9)7’%) (A6>
0= Ei(n(ce — cer1) +7e11) (A7)

1 1

—= B(n—1) —
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