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I. Introduction

This paper deals with regulations that affect the
relative cost aof labor according to the time workers remain
with a firma severance pay and wage indexation.
Particularly, it examines bhow these regulations affect
labor turn—-over, With this in mind, the papar explores the
consequences of a particular technology, using specific
human capital acquired by workers after some experience
within a firm and useless at other firme.

The introduction of firms’' decision on the rate of
labor turn-over brings other consequences in wage rigidities
than the ones usually analyzed in the literature. In this
sense some of the macroeconomic implications of wage
rigidities are revised, especially those concerning some
popular propositions on wage indexation and acceleration of
inflation in Latin America.

In section Il some propositions on the Latin America
esperience with indexation are revised. In section III the
particular technology allowing normal turn—-over is
introduced as well as the one-period decisions of the firms

subject to this technology. A macroeconomic model exploring



the consequences of these decisions is set up and the
comparative static results as well as the dynamic properties
at the model are offered.

Section IV presents an intertemporal generalization of
the decision of firms, the macroeconomic consequences and,
tfinally, the implications of frictional unemployment are
analyzed. Section V summarizes the main findings and
stablishes a basis for empilrical research.

11. The Peak—-Average Wage Hypothesis

A popular proposition about the behavior of real wages
in the presence ot indexation and high rates of inflation
has been formulated by several Latin American authors, a
hypothesis that will be referred to as the Peak-Average
wage hypothesis. Maybe the clearest formulation is due to

S8imonsen:

‘Workers get in each wage adjuastment a peak
of real wages, at prices of the previous peripd, a
peak that is higher than the real wage that the
economy is able to pay. Inflation is the mechaniem
through which real wages are reduced to the level
that the economy can pay effectively.' Simonsen
(1987), p.10.*

An enormous amount of literature in Brazil and other
countries of Latin America has bean based on this
proposition. Most of it, however has developed formulas that

explain the behavior of real wages when different

1. another description can be found on Kiguel and
Liviatan(1991) p.2073 "Broadly speaking thims approach argues
that because of wage indexation there is significant
short-term inertia (or persistence) in inflation, and that
increases in inflation are usuallly associated with attempts
to erode the average real wage".



frequencies of wage readjustments or different intensities
of adjustment of wages to past inflation are applied,
However, no attention has been given to the microsconomic

consequences of mandatory indexation.

For instance the proposition that real wage behavior,
within a period of mandatory readjustment, will be of higher
wages initially and lower wages near the date of the
mandatory readjustment is easily questioned by its
optimality. The optimality of such behavior has received
little attention.® The mandatory wage policy is not apt to
be followed 1f workers are risk averse, since it will be
cheaper for risk neutral firms to offer a lower average real
wage with less variance within a period of wage readjustment
than the one offered by the mandatory wage policy: an
implicit contract argument. In fact, observed wage
readjustments were higher than the obligatory indenxation

during the 1985-1990 period in Brazil.

However , the optimality of the constant-implicit-
contract-wage can be questioned when workers have access
to indexed financial assetsi1 an argument of substitution
between tinancial indexation and wage indexation.X

Nanetheless, access to indexed assets has been relatively

2. Dne skeptical exemption in the brazilian literature is
Simonsen (1983%).

3. See for instance Liviatan (1983) and the references
contained on it



restricted for workers even though the financial symstem has

been widely indexed in Brazil.

A common view against the implicit contracts argument
is that there is no way to index to a perfect price index,
slnce there will be a period of delay to collect
information. Nonethelesa, there are always pay schemgs to

compensate workers at the moment information is released.

The implicit contract argument is criticizable not on
these grounds but because the opportunity cost, or
participating condition of workers, is not linked to market
wages in any sensible way. This is true if it is asstnd
that the labor market is widely subject to the same kinds of
shocks such that the reservation wage will be invariant or
unaffected by labor market conditions. Dtherwise the
reservation wage will be affected by current labor market
conditions and in this case the positive marginal utility
ot incame should imply a contract wage conditional to the
market wage. The same criticism can be applied to the Peak-
Average wage hypothesis, that defends a constant real

average wage sought by workers.=® It is shown here, that

4, One formulation that includes the effect of market on the
targeted real wage by unions is the one formulated
Modiano(1988), but this formulation ie not derived from any
optimizing behavior. The most interesting formulation is the
one in Simonsen (1987) and it asaumes an exogenous targeted
real wage. Outside the Brazilian literature, a paper
critizising the "peak—-average" hypothesis comes from Helpman
apd Leiderman (1988). In this paper the wage setting is
similar to Simonsen’'s exncept that they assume that wages are



wages of employed workers, measured by industrial sector
wages in Sao Paulo (FIESF), are more closely associated with
admission wages, or market wages, measuraed by the Labor
Ministry, than with any other variable, such as official

readjustments or past inflation rates.

In addition, indexation has been just one of the
regulations in the labor market. When it is considered
together with other regulations, important microeconomic
effects on turn-over rates and real wages arise. One
surprising fact is that when the regulations in labor
markets, such as severance payments and indexation, are
considered in the analysis, the behavioral equations
obtained, like the demand for labor and cost functions,
become functions ot future enpectations on interest rates
and inflation instead of backward-looking or "inercial”" (in

the Latin American jargon) positions, depending on past

inflation.®

tived not only by past inflation but by ewpected inflation.
Nonetheless, they assume a constant or “targeted’ real wage
arbitrarily in the same vein am the Brazilian literature.

%. Bee for instance Dornbusch(1992):1 "Indexation is a
mechanism that creates inertia and also preserves inertjia,
Reintroducing half-yearly indexation may therefore be a key
step in establishing the expectations of low inflation.
Once the wage is locked away, a very rapid resumption of
inflation will not be expected. As a result horizons can
lengthten far more effectively than under threshold
provisions or in the absence of any kind of formal
indexation". In this quotation it is not clear if the
argument on expectations for inflation is based on tha PA
hypothesis or on the fact that the real wage might become
more predictable under perfect indexation. The second



The next section attempts to set up some theoretical
foundations for turn-over and wage determination in the
presence of indexation and seeks testable implications in
labor market regulation and in the behavior of real wages,
turn—over and inflation. Turn-over has been gQuickly rejected
by proponents of the PA hypothesis as a cost reducing
device.* Nonetheless, the table below shows labor turnover
as a percentage of employment. It can be seen that it
represents an enormous share of employment that don’'t hava a
fined Job what implies a social cost of training and an
innefficient allocation of labor ams discuseed below. In this
sense the main obejective of thiz work is to see if this
turn-over rate is associate in any way to the policies

discuesed.

interpretation is confirmed under the conditions discussed
below.

6. BSee for instance Bimonsen(1988) and Macedo(1983).
Although, somo analysts of the Brazilian economy am Cardoso
and Fishlow(198%9) incorporate in their price equation, that

includes a mandate wage policy, the possible cost reducing
effects of labor turnover.



Labor Turnover

H {Industrial Brazil H
H | Sector H
| sme=rer e = A H
H ! H
V1985 | 33.98 33.8% |
{leas | 45,44 44.09 |
! 1987 | 44,867 844,465 I
{ 1988 ! 39.72 48.6% |
! 1989 H 39.77 41.85% |
1 1990 | 36.90 39.15% |}
1 1991 | 34,72 32.25 H

Sources lLabor Ministry

A a policy iasue, this problem is important because
widely accepted ideas in Latin America tend to emphasize
distributive issues against price stability and Fublic
Finance equilibrium and wage policies are the object of
political preassure,.” SBecond, it is important because there
is a4 wide belief that nominal rigidities can only be
surpassed by higher inflation (as the of BSimonsen’'s
reference above suggests). In fact, this rigidities can be
solved, in some measure, by turnover. Taking into account
the costs arising due to technical limitations to turnover
and institutional costs, one probably will observe a little

bit of both as empirical evidence shows.

The belief that nominal rigidities can only be solved
by higher inflation is specially important whan economic

stabilization planas are constructed in Latin America, since

7. Gee for instance Dornbusch and Edwardse(19%90).



an stabilization may lead to real wage reductions,
advocates of income policies and price controls suggest
their use in order to facilitate the transition to a lower
inflation equilibrium. This idesa is deeply rooted in the
assumption that the government determines the nominal wage
in the labor market and that any rise in labor costs will be
transmitted to prices. We wish to argue that this is not the
only possibility and it could be interesting to consider the
consequences of allowing for turnover and see how the market

works subject to this regulation.®

IIl. Microeconomic Implications of Labor Market Regulations,

It is assumed that the technology that a firm uses is
one that allows for specific human capital. Outside the
firm workers are all alike, when they are hired by a firm a
technological restriction operates that can be expressed in
& production function where workers that remain for more
than one period are a different factor of production, i.e..

it takes one period to acquire the spacific human capital.

B8b On empirical grounds Kiguel and Liviatan(1991) argues
"Two features observed during the cycles [price-
freezes/acceleration of inflation] cast doubts on the
validity of this approach. First, inflation was accelarating
during the upward part of the cycle rather than staying
stable st past inflation levels, Second, in contrast to the
predictions of this approach, in some cycles (especially in
Brazil) the accelarations in inflation coincided with
increases in real wages" , p 207. In other words, wage
reductions has not been observed as consequence of
accelerating inflation, what agrees with te empiical
evidence discussed below.



Both factors are needed to perform the production process.

Graph 1 s=shows the whole story of how this technology

operates.

In graph 1 workers just hired by firms are measured on
the vertical awim, labelled H and experienced workers are
measured in the horizontal axis, labelled N, given a level
of output, ¥, and a relative cost of workers already hired
VB workers to be hired in the present period, r, the firm's
aptimal composition of workers A, is obtained by hiring He-s
and retaining Ne-y workers hired in some previous period.
Next period, by the assumption of specific human capital,
the firm will bave Na-.*He—s enperienced workers, as
projected in the graph by a 43°-line starting at Ne=Ne—s. If
the relative cost of labor does not change this period the
firm will have to fired De=He-x workers in order to retain
the same labor composition A, with Ne=Nue-s and He=Hea—1 new

hiring.

Given this technology a firm is supposed to hire
workers for the current production period. The firm is
assumed to exnist just one previous periocd. In this period
the firm decides 1f it will retain the workers hired during
the first period or hire new workers. If it decides to hire
new workers the lay—off decision for the old ones has a
cost OWe_,(l+n) in severance pay, where 6 is thae fraction of

the wage rate that is paid as a fine and wn im the mandatory
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wage indexation. This roughly describes the Brazilian
regulation.

The severance payment in Brazil has two components.
The first one is a transference of 40%Z of the ‘Fundo de
Garantia’. The ‘Fundo de Barantia’' 1is a bank account,
managed by the government, where B%Z of the wage pald to the
worker is deposited by the firm each month, that becomes
avallable to the worker whan she is laid off. An additional
0,3% is paid by the fTirm, as a risk premium, to protect the
system against any fTallures among contributing firms. The
second component is the 'aviso previo’, firms have to retain
workers for a month or else pay one month salary, this last
alternative is what usually happens. Therefore, according to
Brazilian regulation, the severance pay will be proportional
to the wage rate but not to the time the worker has been
employed in a Tirmi with no discounting it will cost the
same in severance pay to dismiss one worker with two years
seniority than to dismiss two workers of one year within a
firm within the two years. With positive discounting
turnover becomes more expensive, since the firm will have to
pay half of the cost of dismissal at end of the first yearj
warkers with greater seniority are protected of turnover
only by discounting. Without discounting our formula of

severance pay © We_a(l+mw) is exact.

The firm minimizes coste. Therefore, the problem of

the firm isa

10



Mincou.per { WeHe + Wems (1+M)(Ne—s = Do) + OWe_g(1+n) Do I v

- f(Nt—a“DﬁgHe)}

He are the workers hired at period t, D. the workers laid
off at time t, We. the wage at which a new worker is hired at
period t given to the firm.
The first order condition for the firm is)
(1) fu/fa =[ (1+ m)(1 — 0)]1/ (We/Weesy = Fqy
In the absence of lay off costs the condition reduces to

To/fTa = (L+ n)/ (We/Weeyg) = rg’
This expression gives us a first insight. If r. is egqual to
1, then the firm will hire a mix of first period workers and

secqnd period workers that is referred as naturel, i.e. one

that is not compelled by a price differential.” This

9. Why will & firm hire new workers in the abscense of wage
differentiale? is a difficult question. To assume the
contrary will imply an expansion path, in the isoquants
map, that runs through the experienced workers axis with an
slope equal to 1, what will yield corner solutions., Common
gense is inclined toward search arguments. Firms should look
for better workers constantly, this should imply a minimum
of turnover rate. The reverse is also difficult to justify:
Why will not a firm dispense all the sxperienced workers
for some positive relative wage? One pomsibility is the one
discussed in Blanchard and Fischer (1989 p. 452) the
technology is such that you need at least ta have one
experienced worker to pass the knowledge to the new hirees.

11
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solution is described on graph 2, as the tangency between
the isoquant and tha 45° isocost line. If re is more than
1 it means that the rate n at which wages of workers already
hired are increasing 18 higher than the one at which new
workers can be hired in the labor market. Therefore, even

though less productive it compensates to hire new workers.
Bince dHe—y = ry diNg and re > 1 the new hirees will be, in
general, more than the number of laid off workers. The level
of employment even increases holding output constant, with
production becoming more inefficient, since it will be using

more labor for the same amount of production.*®

The presence of severance pay, of course, reduces the
feasibility that the mandatory indexing policy will affect
the layoffs in the economy or increase Wworkers turnover
rate.** In fact, if @ = 1—(1+n)/{(We/We-1), for a given level
of output, the mandatory policy would not have any effect on
a fTirme' employment or unemployment decisions: it will

always pay to retain your workers.

Blanchard and Fischer gquote two papers one of Lindbeck and
Bnower (1986) and one by Dickens I've had access to the
first one but not to the one of Dickens that, it seems to
me, that it must discuss a technology similar to the one
used here.

10. The complete characterization of the conditional demand
for aggregate labor is offered below.

11. Here there is an asymetry, if workers are hired for the
current period, their dismissal costs are not considered
for this period. This problem is solved in the intertemporal
model considered below.
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1Y demand for the final product increases, layoffs will
decrease and admissions will increase in relation to the
original wsituation, if both types of labor are normal

irputi.

Another proposition can be raised in relation to the
firm's average nominal wage: If the indexation policy is

binding, i.e. r« > 1, then the average wage is greater than
the market wage W.. Instead of proving this in a general
setting, it is proved for & Cobb-Douglas production
function. The average wage can be expressed as follows)
Wom [We He + Wema (1+1) (News = D)1/ (He + Ne—s = Do)
For the praoduction function 1
Vt - (N-—L - Dt)- th,
the first order condition lead us ton

Hy = (Br./a)(Ng—; = D&)

and substituting this into the formula of tha average wage

you geti

(2) W = [(B/a+l)/(B/a+1l/re)We
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This last expression prooves our proposition. If the
indexation policy is binding on the limit, then re=1 in this
case W = Wy, On the other hand, if r. > 1 theni
W > We. Bince it is costly to dismiss old workers in terms
of productivity, if msome old workers remain employed, then
obviously they will earn a higher wage, increasing the
average wage for a given level of ocutput. This proposition
becomes important for empirical tests since we should

expect convergency of W and W, whithout exact equality.*>

The proportion of each type of worker 4in the Cobb

Douglas case is also very simple:

He/ (Nu—s Do) = B/a re,

the higher the r. the higher the proportion of new workers

in each firm,

Bome aggregate results can be derived out of this
simple setting. Suppose the economy faces a finxed labor
supply as depicted in figure 3. In this figure a C-shaped
demand for labor, conditional on output, is depicted. This

demand is a result of the assumption that workers are

12. That is, if # and We. co-integrate, them W — a - b W, =
Ue Ue™I(0Q). There is no need to imppose the restrictions a=0
and b=1}) since not necessarily the technolgy allows for full
substitution of experienced workers, as previously
discussed.
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alike when they are in the labor market but the firm in
choosing a particular mix of each type of worker will yield
different levels of aggregate demand for labor, therefore,
when there is no relative cost distortion for both typea of
workers the firm will use a minimum amount of labor L'. As
distortions arise, increasing the cost of experienced
workers, when indexation is bindingy or decreasing their
marginal cost, as severance pays get larger the economy will
ua® larger amounts of labor for the same output. This can
be seen by tracing a 4%°-line trough the minimum cost choice
of both types of labor A and A’ in the isoquant, the
intercept of this line on any of the axes will measure the
tirms’ total amount of labor demanded, that's why this 45°-
line will be called Iso-Employment Line. The minimum amount
of employment will coincide with the minimum cost for re=}.
SBuppose a fixed supply at Lo on graph 3. At r. there is
full employment, 1if l4n increases, r will rise and so will
the demand for labor but as the demand is bigger than
SUpply, We/We_s will increase up to the point where r-r;.
What is & w=molution for a single firm it is not for the
market as a whole. At ro there is also full employment, but
in this case an increase in the mandatory indexation (1+m)
will lead to a reduction of employment, wages should fall am
@ result of excess supply of labor and the labor market
should shift to the (ri,Lo) equilibrium, therefore there are
potential problems of instability. Notice that (ra,lo) can

not be a steady-state equilibrium. In steady state r=(1-@),

13



otherwise real wages will be in continuous fall. Since
neither M onor y will be independent in a general
equilibrium, setting further analysis is delayed to the
nent section.

As  output increases the demand for labor also
increases, shifting the C-demand curve to the right,
pressing market wages, from the stable point, and
eventually reducing the distortion in the relative cost of
labor. Therefore, there is a map from increase in wages due
to the mandatory policy, output and inflation to the rate of
growth of market wages,. The mandatory wage policy is just
one determinant of the rate of growth of market wages:
therefore, it is right to take it into account in
stabilization plans, but not as the only determinant of
wages. These results lead to some aggregate macroeconomic

implications that are explored systematically in the next

section.

IV. Macroeconomic Consequences of Labor Market Regulations
With Turn-Over.
IV.l A Bimple Macroeconomic Model

In this section a simple macroeconomic equilibrium is
discussed that will help to understand the macroeconomic
consequences of the assumptions adopted in the previous
section.

Consider a Cobb-Douglas production function and assume

specific human capital, as considered in the previous

18



section. Assume decreasing returns for labor, i.e. B+a<l.
Further, we assume a mandatory indexation =m equal to the
current inflation rate, 1+w=P./Fq_i1, in this particular case
Fra=(1-6) (Wees/Pe1)/(We/Po)=(1-8)pe—s/ja, here pe=We/Po, the
real wage. Additionally, I'=1/(a+B). Under this circunstances
the conditional demands of both types of labor are the
following:s
(I)N=yTL(R/a)]=M e[ (1-=B)pe—s/fe) Rrime=)
HeyT[(B/a) )= P2+ [ (1-O)He—a/He]mr tO+a?
Additiornally, full employment is assumed , this assumption
has implications on the efficiency of the economy and on
the output effects of several policies. Natural to?
frictional) unemployment is discussed in the last section.
In addition, assuming a fined supply of labor and
equilibrium in this market leads to:
(4) N+H = y© {([(R/a)(1-9)]7" (Pa-a/pa)™"’
+[(B/c)(1-9)]1" (Ha—a/Pu)™"} = L
where L is the fixed labor supply, a ' =a/(B+a) and
B =B/ (B+a). This equation will be reffered as the Full
Employment Condition. The cost function can be expressed
as)r=
Col{a/B)~" +(a/B)1=" 1(1-0)=" (WemsPe/Pe—s)= W™  yT
+ 8 (We—sPe/PeraINe-s

By profit maxwimization:

13, Notice that the existence of severance pay creates a
fixed cost for firms that can be interpreted as a reserve
for eventual dismissals., As profits are residual income in

the short run, the law reduces profitability. A cost for
being in business.

17



(3) pe™* = T [(a/B)"" +{a/B)="]1 (1-0)"" (pe-s/pe)™’ y™ 12,
Eince a'=1-f8".

Consider first the steady state of this system.
Equation (4) shows that the level of output is independent
of the real wage, u1
(4°) y* = (L/{I(B/a)(1-6)] " +{(B/a)(1-8)]="})}t=wm),

Given y*, equation (%) determines the steady state real
wage1

(3') (p=)~* = T [(B/a)~" +(@/a)="] (1-6)="(y=)¥"2.

The appendix develops the comparative statics of the
steady state, nevertheless, the results are simple., The
steady state output is directly related to labor
avallability, as L increases sp does y* and the real wage
should fall by (5').

The steady-state y* is inversely related to severance
pay. As this cost increases, since re<l in steady-state,
this economy must employ more labor (remember the C-shapped
conditional demand for labaor) for a given output. In order
to balance the labor market, the level of output should
fall. Now, the effect of an increase in ©® on the steady-
state p* is a little bit more complen. As the severance pay
increases the level of output should fall, implying a
higher productivity of the workers employed, this can be
seeing in equation (5') as a necessity of p to rise to
restore the equality. At the same time since the economy

becomes more inefficient, demand for labor increases and

18



therefore this will push up real wages in the labor market.
As a result of both of these effects the real wage should
rise. This is all about the real sector of this economy.

The model is closed with a quantitative egquation, or
Clower constraint, as an aggregate demand which determines
the price level or the rate of inflationt
() M/F = y.

The quantitative equation (&) only determines the price
level( or the rate of inflation ) given the level of output
determined by (4) and the quantity of money ( or given a
positive rate of growth of the money supply). A constant
rate of growth of the money supply implies a rate of
inflation that is constant in steady-state but not in the
short run. The real quantity of money is equal to the
output. Therefore, deviations of the level of ocutput should
lead to deviations of the rate of inflation in the short
run.

The model (4) to (&) yields a graphical representation,
depicting the endogenous variables. However, in terms of
our observables, it is much more interesting to continue
with the isoquant representation to see the effects of labor
supply shocks and severance payments on hiring and output.
In graph 4 an increase in labor supply is analyzed. Suppose
that the economy is in equilibrium A, with Ho and Ne. B8ince
this is an equilibrium, an Iso-Employment LL (de}ined in
p.11 above) line goes trough point A that depicts the

combination of different gqualities of labor that yield the

19



full employment level of demand for labor, L. As L
increases to higher amount of labor availability for this
economy the Iso-Employment function shifts to the right to
L'L". The new equilibrium should be along the same scale
expansion ray R, at point A', since severance pay doesn’'t
change with the experiment. Labor proportions do not change
and output increases,

Next, consider an increase 1in severance pay. The
effects are depicted in graph 9. Agaln starting from an
equilibrium point A then an increase in © shifts the scale-
expansion ray to R', a new equilibrium should be found along
the same iso—-employment line, at A'. A lower level of turn-
over should be observed (defined as H/N), and a lower level
of output as the economy becomes more inefficient. The
reverse is true for an decrease in the severance pay. Output
increases and turn—over too. Now consider a wage law that
increases workers’ wages by a constant k of (Pe/Pe-a), 1f
k is greater than one, more than the inflation rate is
passed on to wages, the result will be eguivalent to a
reduction of 8. The steady-state relative cost of both types
of labor 18 affected with k. This exercise approximates the
issue of the frequency of wage adjustments, higher frequency
in wage adjustments tend to increase the real average wage
of experienced workers. A counter intuitive result arises. A
more severe indexation increases the steady-state level of
output and therefore reducing temporarily tha rate of

inflation, given a constant rate of growth of money. This

20
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result is a consequence of severance pay that holds the
aconomy at a certain level of inefficiency. Imposing a
stricter mandatory wage indexation reduces this
inefficiency to some degree) a second best type of argument,
This is because higher rotation doesn’'t have any additional
cost, the inclusion ot frictional unemployment imposes such

a cost and changes this counter-intuitive result,

IV.2 Dynamics

The model comprised in (4) to (&) is highly nonlinear
and a nonlinear solution will not be attempted. Equations
(7) to (9) below present a log-linear version that yields a
simple solution.**

The equilibrium in the labor market can be expressed
as}

(7) 1 = kg + Ty — ta'a-B ' b)/(a+b) (pe — Pe—a)

The maximum profit condition can be expressed as:
(B) pe = —ka + (1-Tlye + &' (Pe = He—a).

Finally aggregate demand is given byl
(?) Pe — Pe—s " M = {ye = Ye—s)

Here ko and ki are fTunctions of parameters of the
production function and € with dko/dO3>0 and dks/de<0. In

addition a=((R/a)(1-€))=" and b=((B/a)(1-8))="",

14. All derivations of the log~linear approximation are in
the appendix, as well as the reduced form and the conditons
for stability.



In this section y and p are in logs, l=log(L), p=log(P)
and m is the constant rate of growth of money. The reducaed
form for the real wage equation is:

(10) pa ™ @pa—a + D7L[(1-T)(1-ke)-Tkal

Where g=[-a’'T+(1-T')(a/(a+b)}-')1/D, and
D= [B'T = (i-T')(a/la+b)-B'}) im the determinant of the
system (7) to (9). (10) has as a solutioni
(11) pe = (Po — p*)@® + p*

NhErE "l- - ki + (F—1)¢1—k)
" — r + (r—ij)(as/({asw})

p® is the steady state of the real wage in this linwar
version. The reduced form for the output equation ist
(12) ye = —D™*(a/(a+b)-B’' Jpe-2+D~*[ksla/(a+b)-P' )= (1-ko)]
Real output depends on last period real wage. The
coefficient Is positive, The dynamics of real wages
determine tha dynami:n ot output and inflation. The
coefficient @ will depend on the parameters of the
production function, particularly on the proportionality of
both types of labor, B/a. In general, ¢ wili be negative and
in some cases less than unity assuring stability. In the
appendix & sample of parameters that assure stability is
offered. Since ¢ is negative a dampening fluctuation any
time p differs from p* will be produced. For 1nstance;
suppose 1 increases this will imply, as was already shown, a
fall in p*, How will this economy get to this new
equilibrium? Starting at time 0 the real wage will be now

higher thanm the new steady-state one. Therefore at period 1
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the real wage will be below the new =steady state, a
temporary undershoot. Since currently employed workers will
be employed with a higher wage, the firm will take advantage
of the situation by hiring at above the regular hiring rate
and dismissing more workers than usual, halding the level of
output constant, since this is atfected only with a lag. The
fall in wages will initially provoke a reduction in output
below the steady-state level of output jumping afterwards
toward a higher level. The process will converge with
fluctuations over and below the =teady state real wage and
the steady state real output. Inflation will follew counter-
cyclically and will end up at the same steady state level,
nonetheleas in order to obtain a reduction in real wages,
measured inflation along the path of adjustment should have
grown faster than nominal wages. This is & behavior that
resembles the Feak—-Average—-Wage hypothesis. Nonetheless,
the economy 1is able to adjust to a mshock in the labor
market with a reduction in real wages even though the
indexation law is supposed to avoid it. The cost is a period
of instability and, as discussed later, of unemployment.

. Now consider a more severe wage indexation, as argued
above, that can be approximated as a reduction in . This
will lead to an increase in the steady state real wage.
Starting at t=0, the real wage will be below the new steady-
state level, therefore, at period one the real wage will be
above the steady-state level far the same level of output.

After a while the economy will reach a new steady state
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equilibrium, while measured inflation must have been lower
than the rate of growth of wages in order to reach a higher
real wage. Therefore, by way of contrast with the Peak-
Average hypothesis, the inflation rate may even fall
temporarily when mandatory indexation targets a higher real
wage than the economy is "able to pay". This result
changes drastically when frictional unemployment is taken
into account below, and is8 1less clear when a more
appropriate intertemporal setting is developed.

One major critique to the setting presented is the one
advanced recently by Lazear(19%90) in which he proposes that
severance payments might be neutral in as much as an
arrangement could be made between contracting parties by
which workers made an up-front payment to finance their
eventual dismissal. These up-front payments are not observed
in Brazil. Of course they may ba implemented through a lower
wage at hiring and a higher wage in the following periods.
This pay scheme is usually observed, but is probably not
only due to severance pay and will not affect the results
presented here. However, the economy will be closer to r=1.

Evidence that esupports the approach adopted here in
terms of avallable observables is presented in another paper
(Malaga (19%92)). The view that weges at hiring influence
strongly the average wages at firms of the industrial sector
of Sao Paulo is confirmed by emprical analysia. Also there
is evidence that turnover rates react to this wage

differentials.



IV. Intertemporal Considerations.

The simple model presented in the previous section
explores only one aspect of wage policy: the mandatoriness
of the wage adjustment for already hired workers. The
lesson extracted i to make turnover adjustments for
whatever distortions arises from the wage policy, at least
in am much as technology allows for it. One of the most
papul ar arguments about wage determination in an
inflationary environment suggest that the inflationary
environment allows the adjustment of real wages just by
staggering wage readjustments. It is argued here that even
it tirms behave that way, there is an opportunity cost for
workers that the firm can not violate and that this behavior
will not reduce the labor turn—-over eventually provoked by

wage policy distortions.

To take this into account a small modification to the
simple model is introduced. The modification allows a less
restrictive wage policy, making wage adjustment mandatory
only every two periods. This describas most of the policies
adopted 4in Brazil since the 19640'm, with the possibla
exception, of a short period of the ’'gatilho’ that was
supposed to readjust wages by 204 every time the

accumulated inflation surpassed 20%4.1° During the intra

19. Bee appendix ®E@,
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period the firm may adjust voluntarily or not adjust the
wage rate. The decision of the firm can be split in two
sub-problems. One for the second period, when the firm will
have to pay at least what the law enforces. The firm will
hire workers for two periods at the end of the second period
though it will bave to dismiss all workers paying the
severance pay 9, It will have to minimize costs for a given
output:
MiN (ma. Ha.nzy ( WoliRa Na + Wa Hz + 6WoiRa Da +
oaWx (NatHa) | Ya=f (Na,Ha) ,Rz2Wa/Woi, Ra2l, Da20}

Where o. is a discount factor, 1 is a mandatory wage
adjustment that will adjust wages for a two period
inflation. For instance, i=Fa/Fe 1if the whole accumulated
inflation is mandatory. Experienced workers all earn the
same wage, even though they could have been hired at
different dates. This is a simplifyinq assumption that has
consequences on the conclusions as will be seing shortly.

The notation is as followsi1 Ra is the wage adjustment
rate for period 2 voluntarily adopted by firms, 1 the
mandatory adjustment of wages, Na = N; + Hy - Da, 1s the
number of experienced workers that the firm decides to
retain which are Ni+H; workers inherited from the previocus
period less Da workers dismissed in the current period. Ha
is the number of unexperienced workers hired for the second
period. Production is subject to a given level of product
and a given production function that presents the standard

properties: Ya=f(Na,Ha). Additionally, during the second
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period, wage adjustment will have to be large enough to
make the internal wage competitive with the market
alternatives for workers, Ra2Wa/We 1. Also, by law R3z21.
Finally D220, that is, you cannot hire experienced workers,
because of the specific human capital assumption, you can
only dismiss them.

The main difference of this setting, compared with the
previous one, is that firms cannot pay less than the market
wage, even if the law implies a lower than market wage. If
this were the case, trained workere would leave the firm.
This is captured by the restriction on Ra assuring at least
the market wage**. This too is a simplifying assumption.
Alternatives: 1) The firm may have same market power over
their experienced workers, especially 1f there exist
unemployment and is costly for workers to change jobasj 2)
Insider workers may use thelr bargaining power since they

are privileged by the law, as in the Nordic literature, see

l6. This setting is not the best to deal with this problem
that is more properly dealt with in the contracts literature
(see for instance Rosen(1983)). A Contract model with two
kinds of labor and accumulation of specific human capital im
a very difficult setting and was tried with not too much
success. We are referring to the condition of wage
adjustment at the market rate as "participating” condition
as in the literature on contracts. One simple extension that
was explored but not reported was to eet the the
participating condition equal to the present value of the
market wage for two periods. The results are neat: The wage
readjustment must equate the present value of income, for a
worker that will remain for two periods at the firm. If the
mandatory indexation is binding this determines, together

with the present value of the market wage, the readjustment
in the first period.
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tor instance Lindbeck and Snower (1984); 3) The firm may
practice a differential wage .adjustment over the workers
that she doesn’'t want to retain forcing them to leave the
firm voluntarily without incurring in the severance payment.
1) and 2) work in opposite direction therefore the
alternative here proposed must work roughly right. 3) is
mare critical and it will bave consequences. There |is
legislation against: ‘isonomia malarial’, something similar
to ‘equal pay’' clause in the US, but in PBrazil probably is
very difficult to enforce. A practice of differential wages
could also be counterproductive as a matter of incentives to
maintain efficient production. On empirical grounds, it is
observed in the Brazilian data a rate of 33% of voluntary
separation against 63% of layoffs on average, during the
sampling period analyzed on the next chapter: 1983-1971. One
of the reasons to observe this unequal distributions on
labor separations is the benefits obtained by the severance
pay law. Most of the time even if the worker voluntarily
wants to leave a firm she will force a layoff. Bince part
of the aseverance pay 1is already transferred to the
goverment’'s fund ('Fundo de Barantia’), sometimes it is even
possible a mutual agreement for the worker to get at least
what i deposited at the Fund. Nonetheless the assumption

can only be considered as a simplifying device.

The first order conditions for this model will

includes
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(13) fa/ta = (WolRa(1l-9)+0a6ly,/(Wa + DadWs)

In this case the ratio of marginal labor costs will be
an increasing function of i, the mandatory wage policy. At
the tine of deciding the amount of labor to be hired the
firm will compute a fTund for eventual dismissals Da®Ws per
worker. Once the worker is already hired, dismissal costs
are a deterrent to firing experienced workers. As the wage
policy becomes more restrictive (higher 1) this advantage
disappears.

This edpression (13) is a bit more complicated than

the equivalent first order condition (1), because now Ra 1is

an endogenous variable. However, aince an inequality
constraint has been imposed on 1it, its determination is
easy., Consider the following cases! (1) Buppose that

1<Wa/Wa,; LT Ra’Wa/Wei the associated lagrange multiplier
should be zero. This will imply Na=0, since the first order
condition for Rge can be written as:

(14) Wol Nz — &§ = O,

where 6§ 1s the associated Lagrange multiplier. But, Ni
cannot be zero since this will imply an infinite marginal
productivity far Nz. All of these restrictions force only
one solution. If internal wages dip below market wages, the
tirm cannot increase experienced workers and 1ls forced to
retain what it has at higher wages because of the
participating restriction. Therefore Ra=Hz/Weoi that in turn
implies that (13) should be

(13°) To/fa = (1-9+026Ws/Way /(1 + 029Wx/Wa).
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The marginal productivity of experienced workers will
be below the one of the new workers., That is, if dismiesal
costs increase, more experienced workers will be needed due
to decreasing marginal productivity.

(ii) Now suppose 1 > Wa/Wo, in this case Ra=l and (14)
becomes
(14') Woli Na - 7 = 0O,
where 7 is the multiplier assotiated with Ra2l, that will be
positive if Ra=l, assuring less than total layoffs,
Nonetheless in this case there |is the poseibility of
dismissals induced by the wage policy. In this case (13)
becomes:

(13") fa/1a = [Woi(l ~ 6) + 0a0Wx]/(Wa + oably)

All ot these restrictions force only one solution. It
internal wages fall below market wages, the firm cannot
increase experienced workers and is forced to retain what it
has at higher wages because of the participating
restriction.

The total cost function for this firm will be in the

second period:

(15) C = c(Wol(l-60)+020Wy ,Watoafils,y) + BWol (Ni+Ha)

The first component is the wusual one, the second

component is the dismissal cost, which makes the link

between periods.
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At the beginning of the first period the cost that

should be minimized im)

(1&6) Min (oa,ma,m1y (WoRaNg + WyHs + OzWaRy Dy

+ 0a[C(Wol(l-6)+026Ws Wa+roa20Ws,y) + BWoi (Nyi+Hy)]}

In this case, the same restrictions that apply to the
second period apply to this first period: Ri2W,/Wo, R,21,
D120. First attention is restricted to the case In which

Dy2>C. In this case the first order conditions leads us toy

(17) ta/fa = (WoRs(1-6) + DsBWol) /(Wy + DiBWoi)

As 1n the second period, Ri is endogencus) nonetheless,
the restrictions imposed wupon it will imply Ry=W,/We,
whenever Wo<W,, as will usually be the case in an

inflationary enviranment. Therefore (17) can be written asi

(17°") Ta/fa = [Waill-9)+0,0Woil/ (W, + o,8Wel).

Note particularly, that in case i=(Pa/Po), given that
oa=(P./Pa)/(1l+r) and defining &=(1+r)—%*, constant, (17') can
be written as Fa/fa=[pna (1-9)+EOLa]/ (Ha+86ps), that is,
operating along the same lines as the relative cost of labor
in demand for labor in the previous section model.
Therefore, even though the mandatory wage adjustment is only
in the second period, during the first period the firm will

react with labgr turnover. As befare 1T Ho/Ha increpases, say
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because the labor supply suffers a positive shock, then
fa/ta, should have to adapt to a higher level the
experienced workers will have to increase their productivity
relative to new entrants in the firm implying, conditional
on output, an jincrease in H relative to N. Of course, this
effect will be lesa strong than before and will decrease if
the interest rate rise: the cost reduction due to higher
labor turnover is reduced when considered intertemporally.

The two period problem can be extended easily to an
arbitrary number of periods keeping the same structure of
conditional demands for both types of labor, this is done
below, where an extension is made to deal with ;
macroeconomic equilibrium. Specializing it further, to keep
it tractable, it is assumed that every period the wage
policy adjusts wages perfectly to their original level and
a Cobb-Douglas technology is .assumed.*” For any period t
the demanda for labor aren
(18)N = yT(B/a)~®s(mr=)

E(1-9) (Pe—a/Pe)tBBY P tmray (455G )P (Rt

H = yr(B/a)-,"‘--’{(1"9)“;—1/”""69].".*-’ (1"’89)—-,‘-*-’

Equations in (18) are the basis for a macrnecnnom%c
model similar to the one expressed in equations (4) to (6)

discussed previously, First the Full Employment Condition is

defined1

17. The detailed ocptimizing recursion that lead to this
result is reported in the appendisx.
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(19) vy U(B/a)™™ [L(1-0) (He—s/He)+BE]J" (1480)0°

+* UB/a)" [ (1-9) s/ He+EO]"" (L466)"= = |
The maximum profit conditioni
(20)CC(R/a) P +(B/ )= JyT—2[(1-6) (He—s/Ha) +E0]= (1456)" p =1
Equations (19) and (20) define the real saector equilibrium
for y and #. It phas the same structurg as the model
discuyssed above therefore it will not be discussed in
dgtail. Particularly interesting are the stability
properties that werg too narrow ip model (4) to (&).

The log-linear version of the mode)l is developed in the
appendix, and table Al of the apppndix shows a sample of
values for parameters that either assure or do not assure
stability. The determinant of the system now becomes:

D= (1-@)/(B (1-6)+66)]1[B +66/(1-6)]I[~(1-T)(a/(a+b)-B8")]

The reduced form for the wage eguation can be written asi
(21) pe = @ Pe—1 + kx

Where

gel-Ta' +(I'-1)(a’' b/ (a+b)1/L(R" +56/(1-6))M-(1-T)(a/(a+h)-8')1]
is an equivalent parameter to the one in equation (10) and
differs from it only because of the first factor in the
determinant in D that represents the factor of smoothness in
the relative cost of baoth types of labor. ks is a constant
that depends on the parameters of the production function, @
the cost of severance pay and the discaun; rate §.

Again @ ims negative fTor the possible values of the
parameters and 1is -1<g<0 faor some values of them. The

important point here is that once the problem is corractly
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formulated intertemporally, the equilibrium has more chances
to be stable. The reason is tHat firms' reaction is no
longer as violent, in that new hiring will entail a firing
cost in the future too. The economy will also reach
equilibrium quicker than in the previous case for ;
comparable set of parametere. The propertiem of the steady
state equilibrium,' though, do not change. However, the
inclusion ;f frictional unemployment changes the properties,
and therefore is the last extension that is dealt with.

4

V.1 Frictional Unemployment.

A counter-intuitive proposition was found on section
IV.2. A mnfe stricter rule of mandatory indexation resulted
in an increase in output. This was a result of the fact that
the rate of new hiring is below the natural one due to the
existing severance pay. The stricter indexation then should
result in a gain of efficiency, a second best argument.

Consider an equilibrium congition in the labor market
such that any worker fired in any particular period will
need a period to a job. The justification of this assumption
could fit well in search models. In this case the
equilibrium condition cam be written as:

(22) Ny + He *+ De = L
Bince De = Ne_s + Heea — Ney, (22) can be written asi

(22°) He # Ne—s + He—a = L



The equilibrium in the labor market pow becomes a second
order difference equation in wages and firat order in
output and it can be written as:

(23) yef (B/7a)™ [(1-0)pe—a1/pPe+E0]™" (1+56) ="
*Ye-aFT{(B/a) P [(1-8)(Pe—a/He-s ) +ES]™  (L+60)""

+ (B/a)* [(1-8)pe—a/He—s+EBI0° (L456) > = |

The maximum profit condition does not change and can be
written asa

(24)TL(B/a) ™ +(B/a)= JyT [ (1-8) (Pe—s/Pe)+86]%" (1+66)"™ pe=i
The wsystem is rather complicated and so & graphical
discuseion of the steady state equilibrium is offered.
Braph & uses the sama representation as graph 3 the fuli
employment locus LL, an isoquant vyielding a level y of
output and the scale expansion ray R. Point A is an
equilibrium. 1t was obtained with a funny device: inmcribing
an square in the triangle formed by the ray R, the full
employment locus L and the horizontal axis, The

Justification is the following in steady-state He = D,, and

therefore NutHe=N +D. is projected on the horizontal axis
vyielding a point on the full employment locus. Now consider
@ shift in the ray R to R’ due for instance to a more
aggressive indexation policy. The equilibrium shifts to A‘.
With the bundle of factors (N,H) in A’ it 18 no longer
possible to attain the level y of output. As a result a
higher rate of unemployment will be observed and a higher
real wage. Therefore a more aggressive indexation might lead

to a temporary rise in inflation due to equation (9) with
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an effect msimilar to the one proposed by the Pesak-Average

hypothesis except that real wages will be rising instead of

decreasing.

VI. Conclusions

Assuming a technology that allows for a normal or
natural turn-over of labor the effects of policies that
affect workers of different vintages differently in a firm
the following propositions can be reached:

1) Binding indexation should result in higher rates of
turn-over and higher severance pay will reduce it. In an
intertemporal context these effects will be smoothed but not
eliminated.

2) The grater differentiales in costs created by both
of these policies will result in a greater degree of
inefficiency in the economyil more use of labor per unit of
output.

3) Assuming a full employment macroeconomic
equilibrium, the economy will adapt to different kinds of
shocks in the real sector through a period of abnormal turn-
over rates but that will accommodate the wage rigidity.

4) If the shock is created by one of these policies,
second best effects may occur in outputy a tighter
indexation policy may reduce the inefficiency of the economy

if severance pay is held fixed and viceversa.
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%) Second bast effects may not be observed with
frictional unemployment, which impoees costs in output due
to higher turnover rates.

é} Wages will maiqu be determined by markaet forces
instead of the simple application of wage policies.

FParticular care must be taken with proposition 4 since
it looks as if an npprupriata combination of indexation and
severance pay pelicy might lead to an efficient outcome.
This is not a correct conclusion once that severance pay
implies the creation of fixed costs, as discussed in the
text, that reduce profitability in the economy. Both
policies make labor more expensive relative to other factors
reducing its use in longer runs.

However, ne aspect that has not been considered is that
severance pay might lead to a degree of inefficiency that
”111 be the price paid in prﬁér to have an economy with less

turn-over and less frictional unemployment.



APPENDIX

This appendix offers most of the derivations used in
the text, to help the reader to follow the mathematical
argument. It does not contain generalizations or rigorous
proofs of the propositions as is common in mathematical
appendices, It is offered just because the main text is
based on the Cobb-Douglass case and in wmome points the

algebra gets very messay.

I. Comparative Gtatics of the System of Eguations
expressed in Equations (4°') and (3°).

Etarting with equations in the text:
(4") y* = {(L/{L{(B/a)(1-9)]~" " +[(B/a)(1-€)]= }}c=*m)

(57) (p*)=* = T [(B/a)™"® +(B/a)="] (1-6)=" (y%)r-2*

Differentiating the system (4°) and (9') we obtain

the following recursive system in the differentials:

Inryr'* [¢] l dy

BI(r-1)yr==(1-0)="pn BI'(1-6)="yT—2 dp

d
1 (A.1)

A'yT(1-6)—2 1
I Bl'a’' (1-@)= —1yr—sy dy|

The determinant of this system isi
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(A.2) D = ABr=ay=tr—13(j-@a)=" > 0Q
where A= [B/a(1l-9)]1""" + [B/a(1-8)]1=" >0
A'= B IR/a(1-€)]1™™ +a'[B/al(l-6) ]’
= —@B‘' (1-0)="—* <O

B = [B/al™™" + [B/al>" >0

This constants will be reappear in several places in
this appendix. A’ is epeclally important to signing
anpressions since it measures the substitution effect.

The comparative static results described in the text
aren

dy/dL = (AyT—2)=*>0

dp/dl = —(I'-1)p(rAy)—* <d

dy/de = A'[AT(1-0)y]~* <0

dp/de = a'(1-8)~* -~ (I'-1)A'p[AT(1-8)]1~* >0

I11. Log-Linear Approrimation of System Formed by
Equations (4) and (3)
Egquations (4) and (3)
(4) y* ([(B/a){(1-8)]1 " (pu—s/pu)™®’
+[(B/a)(1-@) )" (pe-s/Pe)=") =L
(3) pe=* =T [(a/B)~" +(a/B)="1 (1~€)*"' (pe-s/pHa)=’ y©~3,
(3) admits a simple approximation by taking logs on
both sidese of this expression)
—-log(pe) = log(Tl') + log(B) + a'log(l-8) +

d' (1log(pPe—a)-loglipe) ) +(T-1)10g(Ya).



(4) can only be linearized with two approsximations.

Taking logs on both sides of (4):

IFlogly«) + log{l(B/a)(1-6)]"™" (pe—a/pPe)™"™’
+[(B/a)(1-6)]1" (He—a/He)=" 1) = logl(l)
The expression inside brackets can be approximate by
Taylor expansion around the steady state pe—i/pe=] as:
1og{[(B/a)(1-0) 1" (Pe—s/pa)™"’
+[(B/a) (1-6) 1=  (Pu=a/Pe)=" 1}
8 log(A) + (A'/A) (He—s/He—l)
Approximating again the rate of growth (pu—a/pe—l) =
log(pe-2) - loglpe), we can express the system above around
the steady state equilibrium as:
(A.3) 1 = kg + Ty + (A'/A) (Pe—s = N
(A.4) pe = —ks + (1-T)ye + &' (He — Hae—=21).
Where all the variables are now in logs and log(L)=1l}

ke = log{(A) and ks = log(I) + log(B) + a"log(1-9).

1) -a’ —ka
- He-1+
Yy -A'/ 1-k

B8ince the system is a first difference system only in

Or in matrix form

B r-y

-A'/A r

wages, the stability and the dynamic properties depend
solely on the dynamice of p. The determinant ims

D= g'T + (I'-1)A'/A
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Bince (r-1) = (l-a-B)/(a+B)>0, once that we are
assuming decreasing returns for labor. The determinant haas
to be worked a 1little to determine 1its =ign. Defining
a=[(B/a)(1-©)]=" and b=[{B/a){1-0)]-"", A" /A can be
expreesed as [a/(a+b) - f°]. Therefore the determinant can

be expressed asi

D= -A'/A + Ta/{a+b) > 0O

Reduced form equatinns for g and y can be easily found
ast
(A.3) pe = DT[(1-THA'/A - a'TIlla-s — D™2[Tks—(1-T)(1-keo)]
(A.b) Ye = D7*(A'/A)He—s — DT3[k (A" /A)-B (1-ko)]

Since A'<0 the coefficient of the lagged real wage
will be negative but not necessarily less than one in
absolute terme. Table A.1 present some values for several
parameter values and the coefficient ¢, The steady state
turnover in this case will be abnormally high. This is not
the case with o', the equivalent coefficient of the
intertemporal model.

Derivatives of the constants ko and k, are:

dke/d® =—(A'/A)(B/a) > O

dky/de = —a’'/(1-6) < ©

The first measures the effect of an increase in
severance pay on the steady-state demand for labor, the

second the effect on steady-state output.
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1I1I. Dynamic Programing Solution for the Intertemporal Model
With Arbitrary Finite Horizon
In the last period T+1, without production, we assume

that the firm dismiss all their workers, therefore:

(A.7} Cres = Opv{Ny+Hy)
In period T the optimizing problem of the firm becomesi
(A.B) Cr=Min(mr,rrr{Hr-a (1-8)Ny
+RrHr Oy (Ne—a+Hy 3 ) +ECr s }
Subject to y+ = Ny=Hy"®
where Cy.s i® given by (A.7). Problem (A.B8) leads to
the following labor demands)
Ny = y+F(B/a) ™ (1+56)" [ (pr-a/pr) (1-6)+E0]~""
Hy = yoF(RB/a)= (1+88) = [(py—a/pr)(1-0)+50]="
Computing with this wmsolutions the cost-value function
we obtain)
(A.F) Cy =yyT[pr—a{1-0)1+66p+]1=" (pPyr+EOPL)® +Opy—a (Ny_s+Hy_y)
Which depends again on the decisions on the previous
periodil (Ny—syHr—1). The recursion repeats in period T-1)»
(A.10) Cy—a=Min¢mr—s . Hrea) {Hraa(1-6)Nv_y
*pr—aHr—a #8pr_ s (Ny—atHy—2) +5Cr}
Where Cy im given by (A.9). Froblem (A.10) leads to the
following demands for labor:
Nr—y = Yoo (B/a)"® (1+88)" [(Ur—a/pPr—1)(1-0)+50]""’

Hy—a ™ yor_o¥(B/a)*® (1460} [(pr=2/fHv—1) (1-0)+50]="



Computing with this molutions the cost-value function

we obtaim
(A.9) Cvres =yvy—aT[pv—a(l-0)+56ur_s ]’ (Hr—a+60pr—_g)"™’

+Opy_m(Ny—atHroa) + Sy+T[pv-2(1-0)+60ux]1" (p++660uy)""

By induction the cost function trom the first period

im
s

(R.L10)Co = £ 5%y e [He—a{1-0)+560H]" (Het+EOHL)®’
-y

+ 8 poa(Nos+H-1)

And conditional demands for labor, for any period t;
can be expressed ast
(A.11) Ne = yof(B/a) =" (1+56)" [(pHe—a/pPu) (1-9)+50]""
(R.12) He = yoT(B/a)= (14866)"* [(He—a/Ha) (1-6)+50]""

Which are equation (18) in the text.

IV. Macroeconomic Model With Demand for Labor Derived from

an Intertemporal Betting

Using The demand and cost equations derived in the
previous section of this appendix we can set up a model with
the same characteristics as the one discussed in section
11. Although _tha cost function is derived from an
intertemporal system, the profit maximization implies

equating price to marginal cost at every period, and this
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equation will not involve any output from previous periods
or future periods.
We can express the full employment condition, using (A.11)
and (A.12) as1
(A.13) Y {(B/a) ™ [(1-0)(He—s/pe)+EO]" (1+69)""
+ (B/Q) ™ [(1-8)pe—s/Natb0T=" (1+60)—="m= L

Which is equation (19) in the text. The maximum profit
condition can be obtained differentiating (A.10) in relation
to the current level of output and equating to Price:
(A.14)
TL(B/a)= ™ +(B/a)= Jy" *[(1-9) (Pe—s/He)+868]" (14+50)" p =]

which is equation (20) in the text. (A.13) and (A.14)
form a non-linear first order difference system and can be
log-linearized as the model discussed in section II of this
appendix.
(A.13) 1 = ko + Ty + (A" /A)L(1-6)/(1-6+66)1 (e — Pe=s)
(A.16) pe = —ky + (1-Tlye + a’'(1-9)/(1-6+560)(pu = HPe—a).

That look like (A.3) and (A.4) except for the term [(1-
0)/(1-6+80)] that reduces the coefficients of the wage
differential in (A.3) and (A.4). Thise is the effect of the
intertemporal smoothing caused by the fact that eventually
all workers will be dismissed and the firm will have to pay
the s=everance pay. The parameters though all are
contaminated by this effect thereforei

A={R/a)"P [(1-8)+E8]~" (L+EG)P’
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+(B/a)="[(L-©)+86]=" (1+66)~= >0,
A'w=B' (B/a)"" [(1-8)+50]~"" (L+50)""
+a' (B/7a)= [(1-€)+58]" (1+66)~=" <O

ko = log(A), ki = log(l)+log(B)+(1+58)% +(1-0+50)=" .

-a'C —ka
He—y +
=(A'/A) 1-k

D= B'TC + (I'-1)(A°/AJC=-A'/A + Ta/(a+b) + I'§6/(1-6+56)>0

In matrix notatipn we have 1

o

Where C= (1-6)/(1-6 +§6)

B'C+80/(1-0+89) TI-)

-(A'/A)C r

The determinant isi

The reduced forme are easily obtained:

(A.17) pe = DAL(1-T)A' /A ~a'TIC+HUe—
= D7AIka—-(1-T)(1-ko)]

(A.18) yu = D™*(A'/A)CUe—s = D 2[ks(A /A)=B ' (1-ke)1l

As can be seen by the coefficient of A.17 of Mpe-a the
chances are higher of ¢ being less than 1 in absolut value
Eince it has been multiplied by C a positive number less
than one. The table included below shows a sample of
parameters that aBsBUre the stability of wages and,

therefore, of the whole system.
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PARAMETERS OF PRODUCTION FUNCTION AND SEVERANCE PAY AND THE
STABILITY OF WABGE EQUATION

COEFFICIENTS
ALFA BETA THETA 1 FPERIOD INTERTEMPORAL.
0.10 0.10 0.50 -1.12 -0.36
0.10 0.20 0.%0 -0.82 -0.29
0.10 Q.40 0.50 -0.44 -0.18
0.10 0.30 0,50 ~0.33 -0.14
Q.20 0.10 0.3%0 -1.64 -0.4%
0.20 0.20 0.%0 ~1.18 -0.37
0.20 0,40 0.%30 =0.467 -0.23
0.20 0.830 0.30 ~-0.M -0.20
0.430 0.10 0,20 -3.34 -0.63
0.40 0.20 0.50 -2.11 -0,92
0.40 0.40 0.50 -1.11 ~-0.36
0.40 Q.50 Q.50 -0,89 -0.30
0.30 0.10 Q.50 ~4,38 -0.70
0.50 0.20 0.%0 -2.66 -0.9%7
Q.30 0.40 0.%0 -1.32 -0.40
0.30 0.%0 0.3%0 -1.00 -0,33
0.10 0.10 0.80 -1.29 -0.13
0.10 0.20 0.80 -0.99 -0.11
0.10 0.40 0.80 -0.37 -0.08
0.10 Q.50 0.80 -0.43 -0.08
.20 0.10 0.80 -2.00 -0.1%
0.20 Q.20 0.80 -1.46 -0.14
Q.20 0.40 Q.80 -0.83 -0.10
0.20 0.5%50 .80 -Q.63 -0.08
0.40 0.10 0.80 -4,23 -0.1%
0,40 0,20 0.80 -2.97 -0.17
0.40 0.40 0.80 -1.26 -0.13
0.40 .50 0.80 -0.91 -0.11
0.30 Q.10 Q.80 -3.64 -0.21
0.30 Q.20 Q.80 -3.10 -0.18
©.50 0.40 0.80 =-1.40 -0.13
0.50 Q.50 ©.80 =-1.00 -0.11
0.10 0.10 0.10 -1.02 -0.83
0.10 0,20 0.10 -0.72 -0.461
0.10 0.40 0.10 -0.37 -0.33
0.10 0.50 Q.10 -0.27 -0.24
0.20 0.10 0.10 ~-1.45 -1.14
0.20 Q.20 0.10 -1.03 -0.84
0.20 0.40 0.10 -0.58 ~0.49
0.20 0.530 0.10 -0.43 -0.38
0.40 0.10 .10 -2.83 -1.99
0.40 0.20 0.10 -1.83 -1.40
0.40 Q.40 Q.10 -1.02 -0.83
0.40 0,80 Q.10 -0.81 -0.67
0.50 0.10 0.10 -3.87 -2.82
¢, 30 0.20 0.10 -2.38 -1.71
©.50 Q.40 0.10 ~-1.286 -1.01

Notel Discounting factor 0.003.
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