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Despite advances in understanding the
policies that cause inflation, econo-
mists know little about inflation’s

manifestations and transmission in the
marketplace.  For example, how does
inflation affect wages in an economy com-
posed of heterogeneous agents making
individual optimizing decisions?  We
know that there is a wide dispersion of
wage changes in any year (Groshen and
Schweitzer 1999).  In this paper we ask
whether inflation and its changes alter the
distribution of wage shocks—rather than
being neutral for the distribution as con-
ventional theories of wage adjustment
would suggest. 

Distributional effects on wage changes
have been the subject of conjecture by aca-
demic, policy, and business economists,
but rarely the subject of systematic inquiry.
Altered distributions in the presence of
inflation would indicate that simple wage
models—i.e., ones based on representative
or aggregate agents—are inadequate to
describe the complexity of wage determi-
nation.  Initially, characterizing the nature
of this complexity allows us to identify the
variety of labor-market responses to shocks.
From there, we can develop and evaluate
richer models of the wage-setting process.

Insights into the distribution of wage
changes should also be helpful for monitoring
the economy.  For example, one question
of particular current interest is whether
the wage-setting process during the 1990s

(a period noted for both low inflation and
unemployment rates) differed from historical
patterns.  Another interesting question is
whether some subset of jobs tends to react
first to inflationary or deflationary stimuli.

For our investigation of these
questions, we examine a long (39-year)
time series of wages for a panel of mobile
occupations for a set of employers in three
Midwestern cities.  We study wage changes
during years with rising, falling, and
steady inflation to identify regularities that
could broaden our understanding of the
inflationary process at the micro level.  

Inflation (as measured by changes in
the Consumer Price Index) and nominal
wage growth (as measured in the means of
the data set we study, as well as in national
series) are largely co-timed.  In this paper,
we treat wage changes as caused by inflation.
This approach does not reflect a stand on
whether inflation is primarily a price-pull
or cost-push phenomenon.  Rather, this
perspective reflects the experience of infla-
tion from the individual worker or firm’s
point of view. 

That is, our approach is consistent
with how human resource managers (the
agents who propose and justify pay increases
in most large U.S. firms) describe their
salary-adjustment policies.  Personnel
managers typically report that they use local
cost-of-living increases and the wages paid
by other employers to guide their wage
adjustments.  Though potentially compat-
ible with many economic theories of wage
adjustment (including firms’ price-taking
in labor markets), these policies suggest
that wage changes react to inflation instead
of driving it.  At a macroeconomic level, the
managers’ policies should tend to tie pay
increases to inflation and productivity growth
on a lagging or contemporaneous basis.  

The paper proceeds as follows.  First
we describe the wage-setting process in
large firms and discuss the reasons why
wage change distributions may not be neu-
tral with respect to inflation.  Then we
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describe the data.  The fourth section
describes our main results on the distribu-
tional effects of inflation.  To test for robustness,
we also consider the impact of unemploy-
ment and changes in returns to education
on wage-change distributions.  The fifth
section investigates two policy-relevant
questions: whether some jobs tend to be
the first to respond to changes in inflation,
and whether wage changes in the 1990s
have deviated from historical patterns.
The sixth section summarizes and concludes.

INFLATION IN THE LABOR
MARKET—THE AGENTS’
PERSPECTIVES

In this section, we describe the wage-
setting practices of large U.S. employers,
such as those observed in the CSS.  Large
employers are of particular interest for this
study because they provide a majority of
jobs (over half and not shrinking) in the
U.S. labor market.  In addition, their behavior
is more likely to deviate from the competi-
tive price-taking model than are small
firms’ actions.

Wage-Setting Practices in Large Firms
Inflation affects the labor market by

influencing workers’ expectations and firms’
wage-setting practices and compensation
schemes.  In economies with competitive
labor, capital, and product markets, compa-
rable workers at equivalent jobs should be
compensated similarly.1 If an employer
sets wages too low, employee morale and
productivity may suffer, and turnover may
rise—all resulting in lower profits.  If an
employer pays too much, however, it will
also experience lower profits or have to lay
off workers because it will be unable to
price products competitively and still be
profitable.  Thus, inflation is a key factor
in workers’ and firms’ wage setting. 

The annual wage-setting process in a
large firm typically has two stages.  In the
first stage, an employer’s senior management
sets the average wage change for its work
force—to reflect inflation forecasts, labor
market surveys, and projections of sales

and product prices.2 Management aims 
to maintain the company’s profitability by
not over- or underpaying employees to
prevent both excessively high labor costs
and unwanted turnover.  Many employers
pursue this goal by maintaining some ongoing
desired parity with other employers.

During the second stage, each corpo-
rate division allocates its share of the salary
budget among its workers to match market
wages and reward performance. Employers
often need to reconfigure wage differences
among occupations in their divisions to
respond to external influences.  In a com-
petitive labor market, an occupation’s
wages reflect the amount and kind of
training necessary, working conditions,
and whether such workers are in short
supply compared to the firms’ need for
them.  These circumstances can change as
technology, products, demographics, or
input prices shift.  

Why Inflation Affects the
Distribution of Wage Shocks

The process described above can be
incorporated into a formal wage-setting
model that allows for period-by-period
heterogeneity in wages and their changes.3

Crucially, though, as long as individuals
optimize over leisure and consumption, a
general, observed increase in the price
level will shift the wage-change distribution
equivalently for all firms.  This uniform
response to inflation is characteristic of
any wage determination model with repre-
sentative or aggregate agents.  

Hence, we must move beyond simple
representative or aggregate agents to find
factors that make the distribution of wage
changes sensitive (non-neutral) with respect
to inflation.  We posit three main sources.
First, if the firms’ inflation outlooks differ,
their wage changes will differ (if contracting
is nominal and fixed for a period of time).
Any employer’s mistakes in projecting product
price growth shows up uniformly in the
wages of all its workers.  

Second, nominal wages may be rigid.
That is, workers may experience a discrete
rise in the disutility of their effort after
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1 Compensation includes wages,
benefits, and working condi-
tions.  For simplicity, we focus
on wages in this analysis.
Wages are the largest and most
flexible part of compensation
and are most subject to the
effects of inflation.

2 In a unionized company, wage
determination also involves
negotiation with union leaders
and a long (usually three-year)
time horizon.

3 One example would be the
Sparks (1986) model, which is
itself a generalization of effi-
ciency wage models of Shapiro
and Stiglitz (1984).
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4 Peter Passell, “A Pulse that
Lingers,” The New York Times,
July 22, 1997, p. A1.
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nominal wage cuts.  This story is consistent
with prevalence of nominally priced contracts
in the U.S. economy.  If firms do avoid nom-
inal wage cuts, the workers most affected
are those whose occupation gets a negative
shock, no matter what type of firm they
are in.  So, in an economy with downward
rigidity, the variance of occupational wage
changes rises with the level of inflation—
until the rigidity no longer binds.  

Finally, business-cycle phenomenon
may alter the supply of workers in other
ways that are correlated with inflation—
yielding further non-neutralities in the
distribution of wage changes. 

Have Things Changed in the 1990s?
Two schools of thought argue that wage

setting during the 1990s has been different
than in previous years.  One set of analysts
suggests that workers have become more
insecure since the 1980s, because of employer
downsizing and the elimination of lifetime
jobs in the U.S.  The other points to changes
due to the persistence of the low-inflation
environment.  

According to a recent series of articles
in the New York Times, the leading explana-
tion of why inflation has been so limited
these last three years—despite low unem-
ployment rates—is that wage demands
have been held down by an unusually high
degree of “worker uncertainty.”4 Substan-
tial research effort has gone into identifying
and disputing the sources of this presumed
insecurity in the face of a buoyant labor
market.  The most commonly mentioned
reasons include the threat of middle-man-
agement layoffs, competition with foreign
workers, and less unionization.  These fac-
tors could reduce wage inflation by making
workers think twice before requesting
higher wages, even if their firms’ balance
sheets have improved.  

If this is the case, then some employers
that in the past would have maintained or
elevated their market wage position, no
longer feel the need to do so.  In an efficiency
wage model, alternative employers are
exogenously less attractive to workers, so
the efficiency wage firms’ offers should

fall—resulting in smaller nominal wage
increases than typical.  Thus, lower wage
increases may occur more often or be associ-
ated with different conditions than in the past.

Alternatively, others have argued that
wage setting has been altered by the persis-
tence of very low inflation (below 3 percent).
In a low-inflation environment, competition
could pressure participants to accept more
flexible practices—particularly practices
that permit nominal pay cuts.  Examples of
such innovations already exist and would
proliferate, such as bonus and incentive
pay, and contingent contracts.  

Widespread use of such pay schemes
would overcome the constraints of down-
ward nominal wage rigidity, allowing lower
overall wage changes.  In addition, the lowest
wage changes for particular occupations
within firms might be less restricted—that
is, lower than expected, based on previous
patterns.

THE COMMUNITY
SALARY SURVEY

This study uses annual private salary
data from a survey that the Federal Reserve
Bank of Cleveland has conducted in Cleve-
land, Cincinnati, and Pittsburgh since 1927
to assist its annual salary budget process.
The analysis data set reports wages for
detailed occupations, by employer from
1957 through 1996.

The data set has three major selling
points for this study.  First, the wages
recorded here are less prone to random
reporting error than household data because
they are derived from administrative records.
Second, the data are longer-lived than any
source previously investigated.  Third,
because employer data records wages in
the way most meaningful to firms, it is
preferable to household or aggregate data for
studying impacts on the firms’ wage setting.
This perspective appropriately reflects the
strategies used by firms to adjust wage
bills (e.g., promotions, reassignments or
reorganization), but not the potentially
confounding means used by individual
workers to adjust their earnings (e.g.,
taking second jobs or changing hours).















wage changes to keep up with the average
level of inflation.  This combination results
in wage change predictions that are less
variable than inflation, but similar in their
mean levels—as implied by Figure 2.  Esti-
mated constants do decline from the 90th

to 10th percentile, preserving a distinct 
pattern of divergent outcomes.  2) The re-
gression results are for wage changes.  If
the set of affected jobs vary substantially
from period-to-period, then being behind
in one period may be made up in another.
This issue will be explored in Section 5 of
this paper.

While the apparent explanatory power
of the regressions is fairly low—particularly
for the lower quantiles—we detect some
very robust statistical relationships.  In
evaluating the results, it is crucial to
realize that the psuedo-R2 we report is not
directly comparable to the traditional R2.
This measure, 

,

only approaches 1 when each observation
is predicted as a conditional quantile.
Thus, the estimator can yield accurate 
predictions of the quantile with a low
psuedo-R2, as long as the weighted devia-
tions are symmetric around the prediction.

Table 6 adds considerable flexibility
to the ways in which inflation can affect
wage changes, as well as controls for
unemployment and productivity.  The
bottom row shows that the addition of
these terms does improve the fit of the
equations, but by less than half in all cases.
Thus, the level of inflation alone is a key
element in predicting the size wage
changes among quantiles.  Crucially, the
first row of the table shows that the basic
decline in sensitivity to inflation as wage
shocks get worse is maintained in the
more complex model.  

Accelerating and decelerating
inflation, per se, also have modest effects
on the distribution of wage changes.  For
any given inflation level, if inflation has

just decreased, the wage distribution will
be narrower than it would have been oth-
erwise.  Raises of most workers are essentially
insensitive to inflation drops in the first
year after inflation declines.  That is, the
sum of the two coefficients on CPI and its
negative change is close to zero for the
25th, median and higher quantiles.  The
workers in the 10th percentile, however,
actually gain higher raises than they would
have under last year’s inflation rate, all else
being equal.  Thus, inflation decreases tend
to narrow the distribution of wage changes.

Inflation increases are associated with
additional wage gains in all quantiles.  These
bonuses are smallest for the median (0.377),
but higher for workers at both extremes.
Since the bonus coefficient for the 90th

percentile (0.507) is smaller than the gain
for the 10th percentile (0.792), inflation
increases moderately narrow the distribu-
tion of wage changes, all else being equal.  

That is, while higher inflation rates
widen the distribution, either increases or
decreases modestly narrow the distribution
in the year they are sustained.  

By contrast to the higher sensitivity of
upper quantile wage gains to inflation
levels, unemployment exerts most of its
influence on the lower quantiles of wage
growth.  High unemployment depresses
wage gains sharply in the bottom quantiles,
with little effect on upper quantile raises.
The coefficient of 0.701 on unemployment
for the 10th percentile predicts that wage
gains in the bottom decile will be 0.7 per-
centage points lower if unemployment is
one percentage point lower, all else being
equal.  The opposite-signed coefficients on
change in unemployment suggest that the
effect of unemployment on wage growth is
subject to a lag.  

Finally, the results for our proxy for
productivity growth show a nonlinear rela-
tionship with wage changes at all quantiles.
The coefficients for output-per-hour are
positive with little variation among quantiles.
This suggests that when productivity
growth is slow, workers receive 30 to 50
percent of productivity gains in their pay-
checks.  The coefficients on the quadratic
term, however, suggest that this effect is

pseudo R2 1= −
sum of weighted deviations
about the estimated quantile

sum of weighted deviations 
about the raw quantile
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