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INFLATION, REGULATION AND WAGE ADJUSTMENT PATTERNS:
NON-PARAMETRIC EVIDENCE FROM LONGITUDINAL DATA

Marcelo Neri

ABSTRACT:

This paper gives a first step toward a methodology to quantify
the influences of regulation on short-run earnings dynamics. It
also provides evidence on the patterns of wage adjustment adopted
during the recent high inflationary experience in Brazil.

The large variety of official wage indexation rules adopted in
Brazil during the recent years combined with the availability of
monthly surveys on labor markets makes the Brazilian case a good
laboratory to test how regulation affects earnings dynamics. In
particular, the combination of large sample sizes with the
possibility of following the same worker through short periods of
time allows to estimate the cross-sectional distribution of
longitudinal statistics based on observed earnings (i.e. monthly
and annual rates of change). The empirical strategy adopted here is
to compare the distributions of longitudinal statistics extracted
from actual earnings data with simulations generated from minimum
adjustment requirements imposed by the Brazilian Wage Law. The
analysis provides statistics on how binding were wage regulation
schemes. The visual analysis of the distribution of wage
adjustments proves useful to highlight stylized facts that may
guide future empirical work.



INFLATION, REGULATION AND WAGE ADJUSTMENT PATTERNS:
NON-PARAMETRIC EVIDENCE FROM LONGITUDINAL DATA

One Picture is Worth more than
One Thousand Words
-~ A Chinese Proverb

1.Introduction

The recent Brazilian experience offers a good laboratory to test
the influvences of requlation on labor market outcomes. In contrast
with most economies, Brazilian wage regulation schemes affect not
only the bottom of the labor market with minimum wage levels but
they also impose minimum adjustment requirements on all wage
levels. In particular, the law specifies wage adjustment floors for
all workers that are continuously employed at the same job. These
minimum adjustment levels are specified by indexation clauses that
link the path of wages to the path of price indexes. The tight
structure imposed by the Wage Law allow us to gquantify its
prescriptions by simulation methods.

Moreover, the availability of mcnthly surveys on labor markets
across the six main Brazilian metropolitan regions during the last
15 years makes it possible to test how regulation affects earnings
dynamics. In particular, the combination of large sample sizes with
the possibility of following the same worker through short periods

of time facilitates estimation of the cross—-sectiocnal distribution



of 1longitudinal statistics based on observed earnings (e.g.,
monthly or annual rates of change). A comparison between the cross-
sectional distribution of 1longitudinal statistics generated from
actual data and predicted distributions generated by simulating the
Wage Law provides an indication of the impact of the law on
earnings dynamics.

This paper has two main objectives: First, to provide evidence
on the patterns of wage adjustment adopted during the recent high
inflationary experience in Brazil. Second, to give a first step
toward a methodology to quantify the influences of the Brazilian
Wage Law on earnings short-run dynamics. The main characteristic of
this methodology 4is a high 1level of disaggregation in the
comparison between observed earnings and simulated earnings data
generated from minimum requirements imposed by wage regulation
schemes. The idea is to take into account existing heterogeneity
between agents vis-a-vis specific wage adjustment clauses of the
law.

The empirical analysis benefits from the large wvariety of
official wage indexation rules experienced in Brazil from December
1979 to December 1992. The analysis gives an special attention to
the first half of the sample when the Brazilian Wage Law prescribed
infrequent and staggered wage adjustments that varied across wage
levels. These characteristics induce heterogeneity problems that
the methodology developed here proposes to address.

The quantification of the Brazilian Wage Law is motivated by
three basic gquestions: a)Do market wages comply with the Wage Law
(in the sense of satisfying the minimum reguirements imposed by the
law)? . b) 1Is the Wage Law binding? In other words do market wages
behave exactly as the minimum requirements imposed by the Wage Law?

c)How is the Wage Law evaded? What are the main patterns of wage



adjustment by those not following exactly the law’'s prescriptions.

Most of the paper is devoted to providing an assessment of the
difficulties found when one attempts to answer these Qgquestions
empirically. It discusses advantages and disadvantages found using
some of the data sets available in Brazil. This discussion ranges
from the earnings concepts used in the surveys to the level of
aggregation used in the analysis.

The paper is organized as follows: the second section provides
an institutional background of Brazilian labor markets and gives an
overview of the indexation clauses adopted in the Wage Law during
the 1980-92 period. These issues are discussed in more detail in
appendix A. The third section reviews the previous Brazilian time-
series evidence on the impact of wage regulation on market wages
and points out a few heterogeneity problems intrinsic to this
aggregate approach. This section provides an overview of the
problems related to the quantification of the impacts of the Wage
Law on earnings that will be addressed in the paper. The fourth
section discusses data problems related to the gquantification sf
the impacts of the Wage Law on earnings dynamics. These problems
include non-response biases, attrition, selection biases and
measurement error on reported earnings. The fifth section assesses
the compliance with the Wage Law. The sixth section assesses the
effectiveness of the Wage Law. The seventh section evaluates the
operation of official indexation clauses that prescribe regressive
wage adjustments. The last section synthesizes the main conclusicrs

of the paper and discusses extensions.

2. Institutional Background



During the last fifty vyears, Brazilian workers have been
compulsorily organized in associations according to activity and
region. Each association has a date of collective wage negotiation.
These dates set the time of the year when nominal wage values and
other non wage benefits are objects of discussion between firms and
employees. The Wage Law circumscribes these negotiations by fixing
a floor to nominal adjustments.

Each wage settlement date also determines the schedule for
within-year wage adjustments. For example, in the case of half-
yearly adjustments, a worker group with a May settlement date will
also receive automatic wage adjustments every November. Or in the
case of quarterly adjustments, a worker group with a May settlement
date will also have automatic wage adjustments every August,
November and February and so on.

The duration of labor contracts is not specified. The initial
wage at a monthly rate is registered and it has to meet the minimum
wage legal requirement. The minimum wage adjustment policy follows
the indexation clauses prescribed to all other wages. The minimum
wage settlement date is on May every year. Once a year, workers
also receive an additional payment known as the 13th salary,

normally viewed as a Christmas bonus.

2.B Wage Indexation Clauses: An Overview

In contrast with most of the literature, the indexation clauses
found in the Brazilian Wage Law are not the spontaneous outcome of
firms and workers strive to reduce labor income risk. These
indexation clauses are the result of government' discretionary

power. In particular, the Brazilian Wage Law attempts to interfere



not only with the inflationary risk that falls upon earnings but
also with the wage level itself.

A regime of wage indexation 1is defined as a series of
deterministic rules that specify the relationship between price
indexes and nominal wages. There are two major attributes of wage
indexation regimes:

a) The Frequency of adjustment relies on whether the rule is time
dependent or state dependent and on the specific trigger points set
for each type of rule. Most of the indexation rules found in the
recent Brazilian experience were time dependent. However, as
inflation rose over the years, the successive time dependent
regimes of indexation adopted shorter wage adjustment intervals.
The only genuine state dependent rule used in Brazil had its
trigger point given by the cumulative change of a price index
(1.e., as inflation reaches a certain point wages were
automatically adjusted). The main feature of state dependent
rules is that the frequency of adjustment becomes endogenous to the
system within the same regime of wage indexation.

b) The Wage Index aspect is multidimensional. It involves not only
the choice among the price index technologies available but also
the decision of how to apply it to wages. The characteristics of
price indexes include: the implicit lag between price indexes
movements and effective price movements® and, of course, the

universe used to find the price index weights (i.e., regions,

In practice, there was no such thing as the perfect
indexation paradigm found in most of the literature (Gray
(1976), Fisher (1977)).



earnings brackets etc.).

Once the price index is chosen there are numerous ways to use it
to adjust wages. One possibility is setting the delay between the
moment the price index is available and the moment it adjusts
wages. Another possibility is setting how much of a given price
level variation is translated into wages. A distinct feature of
various regimes of wage indexaticn found in Brazil is prescribing
regressive adjustments rates by wage level.

Appendix A describes in detail the evolution of the official wage
indexation rules during the 1980-92 period, described in section 4.
Table 1 below pictures the stylized facts associated with the eight
regimes of wage indexation discussed in the appendix.

TABLE 1

Stylized Facts of Wage Indexation Regimes - 1980-92

Starting date Dec 79 Mar 86 Jun 87 Jan BY May 89 Har SC Set 51 Dea 92__
Duration in manths €1 15 20 4 1c 18 15 q
Stab Plan Name - Cruzado RBreassr Summar - Collex - -
Transition Phase (1) Inse. Inst , Avg Cradual Tnat Avg Tnae. fnat. Gradunl Gradual
Rule Type (2): Tima ,R State Time Tima Tima K R - Timn R Tima R
Trigqer_P:nt: 6 m 208 im - 1m = 4;2 m €2 m
Avg Lag(3): 8 » Z(4) LI - 1w - 4 m 4 m

| ﬂ

Notes
(1) The first atribute indicates wether the transition to the new wage indexation regime was dane

in a Instantaneaus or a Gradual manner. The second attribute indicates whether there was a conversicn
to previcus real average values.

(2) For Time dependent rule=e the trigger point 1is specified in terms of months between
adjustments. For the State dependent rule the trigger point was specified in terms of accumulated
price index variation between adjustments. R means Regressive adjustments in this case lover wages
get higher adjustments.

(3) Refers to the average lag between price rises and their incorporation to wages.

(d) In the state dependent case the lag ia endogenous.



3. The Average Institutional Wage Approach and Aggregation Biases

The Wage Law prescriptions can be summarized by an institutional
wage variable. The institutional wage represents the path of wages
were the indexation clauses of the law exactly fulfilled (i.e. a
binding Wage Law). It is an index that combines indexation clauses
and ex-post price indexes. The previous institutional wage
literature [Gonzaga (1988) and Camargo (1950)] has followed an
aggregated time series approach to assess the influences of the law
on labor market outcomes. Since the Wage Law precriptions are
specific to settlement dates and wage levels, these previous
studies assumed a given joint distribution for these wvariables in
order to generate an average institutional wage time series. The
institutional wage is placed along with other explanatory variables
in regressions against observed market wages. However, this
literature was not able to provide a clear assessment about the
effectivity of the Brazilian Wage Law.

The time series approach that dominates the institutional wage
literature tends to average out the measurement error found in
individual answers. However, it also averages out some of the true
variance to be explained. The combination of infrequent nominal
wage adjustments and staggering generates a discrepancy between
individual and aggregate earnings processes. Infrequent adjustment
produce individual real earnings processes with a saw-toothad
pattern, while a staggered structure of adjustment tend to smooth
out these patterns at an aggregate level. Graph 1 illustrates this
point replicating the legal wage adjustment prescriptions from 1966
to 1979. The smooth line corresponds to an average wage real index

of all wage settlement categories assuming a uniform distribution



of settlements dates through out the year. The sawtooth patterned
line correspond to the wage index of a representative worker from
the January settlement date group. The coefficient of variation of
the average wage index is nearly four times the one found for the
January settlement date group.

The solution to the aggregation bias on earnings variability
within the time series approach is to use data of specific wage
settlement groups. A proxy for that may be found with sectoral data
where one should expect a more homogeneous wage settlements
distribution.

Taking for granted the information on wage settlement dates, the
data should account for other sources of heterogeneity. The Wage
Law during wvarious sub-pericods prescribed wage changes that
differed across wage levels. This means that to test the Wage Law
one should know the evolution of the cross-sectional distribution
of wages.

As the two previous paragraphs pointed out, comparissons between
observed wages and institutional wages require controls for wage
levels and for settlement dates. This suggests difficulties to
address our basic questions on a pre-fabricated time series
environment. One should be able to adapt observed wages® time
series to the specificities of the law. An additional complication
is that firms are allowed by the law to fire a worker and hire
another one with lower wages (if they are paid above the minimum
wage, of course). In other words, turn-over may be used legally as
a labor cost saving device. Since the law only regulates the wage
dynamics of continuously-employed workers at the same job, the

analysis should be restricted to this group of individuwals. This









by concatenating information on the same individuals at different—
peints in time. The analysis here uses two types of longitudinal_
samples: a) 1individuals that were followed during all eight=
observations of PME rotating panel scheme. b) individuals that were
sucessufully concatenated during at least one of the two groups of
four consecutive observations. The analysis will be restricted to
the universe of employees that kept the same job during each of
these longitudinal samples.

The longitudinal aspect of individual earnings data extracted
from PME will provide the basic empirical evidence on the actual
patterns of wage adjustment. The approach followed here is to
compare at different levels of aggregation the short run movements
of observed earnings with the short run movements of institutional
wages. The objective of these exercises is to evaluate the effects
of different clauses of the Wage Law on earnings short-run
dynamics. The empirical analysis will be based on two longitudinal
statistics: a)the ratio between nominal earnings one month apart
(i.e., one plus the one month earnings nominal rate of change):
RR,, for short. b)the ratio between real earnings one year apart
(i.e., one plus the 12 month earnings real rate of change): RRy,
for short.

In order to compensate for the number of observations lost
during the concatenation process and due to the restriction in the
sample of continuously employed workers, the procedure adopted here
was to wuse all earnings information available from all
concatenation groups of individuals present in any two months under
analysis. For example, in order to calculate the RR, statistic

between months t and t+l1, three concatenation groups of four

12












4.C. Continuously Employed Workers

The purpose of this section is to study how to restrict the
analysis to the group of continuously employed workers. This
restriction is important for at least two reasons: first, excep@
for the minimum wage clause, the wage policy does not regulate the
earnings dynamics of individuals moving between jobs. For workers
above the minimum wage threshold, firms can lower the wage bill
through turn-over. Another reason to focus on continucusly employed®
workers is to avoid comparing earnings data of individuals thats
started the job after the month started. That is, we would like tos
use earnings data refering to a full working month.

Until the major reformulation occurred in 1982, PME questionnaire
had a straight question whether employees kept the same job during
the previous month. This question allows to test with precision
different classifications that attempt to restrict the analysis to
the sample of continuously employed workers. From 1982 onwards, we
considered as continuously employed those employees who had
positive effective earnings® and kept the same sector of activity
during all observations of the longitudinal samples. Graphs 4.1 to
4.5 allows to compare the size of the samples for alternative
classification criteria chosen.

Graph 4.4 shows that during the 1980-82 period and within the

group of active age individuals observed four times, 38.04% were

Rates of change, that will be extensively throughout
the paper, are only well defined for strictly positive
variables. However, the condition that effective earnings
are always positive is also useful to restrict the analysis
to the universe of continuosly employed individuals.

16






observations that each individual in the sample is actually
observed. According to the definition used before (i.e. employees
with positive effective earnings and same sector of activity during
four consecutive observations), on average 13% of active age
individuals observed eight times were treated as continuously
employed workers during the 1982-95 period.

Table 4.1 provides a comparison of basic demographic and economic
characteristics of the first observation of the following samples
of active age individuals taken out of PME rotating panel scheme:
a) longitudinal sample of individuals that were employees during at
least one month ocut of eight observations.

b) longitudinal sample of individuals that were employees during at
least one month out of four consecutive observations.

c¢) longitudinal sample of individuals that were continuocusly
employed during all months of each group of four consecutive
observations.

d) longitudinal sample of workers that were continuously employed
during all months of each group of eight observations.

The analysis of table 4.1 reveals that as we move 1in the
direction of the sample with more stable jobs: the sample becomes
older and more educated, the proportion of males and the proportiocn
of heads both rise, the share employed in manufacturing rises and
the share of emplcoyees with legal contracts also rises. The average
number of hours worked per week is the only item that does not
present major differences across different samples.

Table 4.2 refering to PME 1980-82 sample does not exhibit major
differences with respect to the data refering to the period from

1982 onwards, exhibited in table 4.1. The only exception is that
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information on settlement dates which is hard to come by*

More generally, the RR,, statistic is not affected by any event
that keeps a regular yearly cycle like the payment of the 13tt
wage, official wage adjustments at the settlement date or even =z
stable pattern of anticipations of wage adjustments outside the
settlement date. The similarities between the RR;, distributions
found using effective and normal earnings concepts, illustrate this
peint. As the analysis of the RR;, statistic proved that these
earnings concepts exhibit different seasonal patterns.

On the negative side, the RR,, statistic does not provide the
whole picture of how earnings are affected by inflation because it
abstracts from short-run earnings adjustments. For given initial
wages and RR,,, the more frequent are wage adjustments the higher
is the present value of earnings during the 12-month interval.
Another problem of the 1l2-month interval is that it encompasses
during the period under analysis more than one official wage
adjustment cycle. So for example, a firm may evade the law by not
giving required automatic wage adjustment at some stage of the 12
months period. If the firm reverts into compliance by over-indexing
wages at some stage of the 12 months period, the RR,, statistic will
not capture the illegal wage adjustment practices employed within
the period. In sum, the RR;, statistic only assures a necessary

condition of compliance with the Wage Law.

This is true even in the case of the state dependent
indexation rule adopted during 198B6-B7 (i.e., the 20%
trigger), since the residual inflation (the part that did
not reach the 20% figure) would be compensated for at each
workers group settlement date.
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kind of bias. As opposed to statistics like the mean or the median,
mobility measures are influenced by measurement error with zero
mean. That is under and over-estimations of earnings do not
average out in the case of mobility measures. This problem could be
magnified if earnings mobility measures (e.g. the RR, and RR

statistics) are compared between groups which the selection
criteria also depends on earnings (e.g. if earnings are above or
below two minimum wages). Low wage earners group as defined above,
tend to incorporate a disproportionate high share of individuals
that under-estimated their incomes. Similarly, high wage earners
group as defined above, tend to incorporate a disproportionate high
share o¢f 1individuals that over-estimated their incomes. If
measurement error on earnings 1is not correlated across time,
individuals that underestimated their incomes in the first period
tend to present a high rate of change on earnings between the first
and the second period. Similarly, individuals that over-estimated
their incomes in the first period tend to exhibit low rates of
change on earnings between the first and the second period.

In order to eliminate the bias mentioned above, employees were
classified according to vyears of schooling. Employees were
considered low wage earners if they had less than eight years of
echooling and were considered high wage earners otherwise. The
relative distance between high and low wages RR, distributions fall
tc more reasonable levels indicating that the bias mentioned above
seems to be playing a key role in explaining the RR; distributions
when earnings levels were used as a selection criteria. According
to both criteria May and November exhibit larger distances between

RR, distributions indicating the possible role played by the

35
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