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Abstract

How rigid are wages? To answer this question, I empirically investigate the nature
of wage rigidity at the individual level and compare the results with implications of a
variety of approaches to wage rigidity.

The evidence on the frequency of reported wage cuts in panel data reveals
remarkable downward flexibility of real wages annually; even nominal wage cuts are not
rare. With union and minimum-wage workers excluded, the distribution of wage
growth is not skewed away from wage cuts. The only evidence supporting nominal
wage rigidity is a small spike at zero in the nominal wage growth distribution; in

particular, the evidence is inconsistent with menu costs.






Rigid Wages??

From the Keynesian tradition to modern treatments of implicit contracts and
efficiency wages, it is commonplace in economics to model the labor market with a
rigid wage. As an alternative, a variety of neoclassical models of job attributes, human
capital accumulation, matching, and search employ flexible wages to clear the labor
market. The two approaches have squared off in many arenas, but perhaps center
stage is the issue of involuntary unemployment (and turnover), which relies on the
downward rigidity of wages.

Some arguments can be resolved by logic, but others require evidence. Whether
wages are rigid or flexible is an empirical question that has not been answered. Aside
from casual observation of one’s own and one’s neighbor’s wage behavior, the most
influential evidence has been driven from theory: without downwardly rigid wages, we
cannot understand involuntary unemployment and layoffs. That union contracts extend
for two to three years has been influential as institutional evidence supporting wage
rigidity. Other evidence is from aggregate wage data: the real wage at the aggregate
level exhibits Phillips Curve effects or insufficient cyclical variability (e.g., Hall 1975;
Gordon 1983).

The principal goal of this paper is to answer a single question: How rigid are
wages? To answer this question, I empirically investigate the nature of wage rigidity
at the individual level and compare the results with implications of a variety of models
of wage rigidity.

In Section I, I present preliminary evidence from several sources to motivate the

analysis. First, historically, the aggregate wage data do reveal episodes of wage decline.
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research is supported by a grant from the National Science Foundation.
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Second, data on union contract settlements also indicate large wage concessions. Third,
the wage growth distribution of corporate executives exhibits substantial diffuseness and

frequent cuts in pay. Fourth, I overview the evidence from the Panel Study of Income
Dynamics.

Section II presents informal implications for observed wage growth distributions
under the competing approaches to wage determination, rigid and flexible wages. In
Section III, I formally model the joint determination of productivity and wages in a
regression setting. The analysis includes a variance decomposition of wage growth to
investigate the effects of various types of measurement error in the wage data.

The sample from the Panel Study of Income Dynamics, which is the principal
source of evidence in this research, is summarized in Section IV. Section V contains

the empirical results on wage variability:

(a) The wage growth distribution exhibits tremendous diffuseness: 43 percent of
the household heads who do not change employers take real wage cuts
annually. For about 17 percent of the sample, the wage cuts are also
nominal.

(b) Although the wage growth distribution is more diffuse for movers, the wage
growth distribution of stayers is also quite diffuse.

(c) Although union workers take real wage cuts in nearly the same proportions
as non-union workers, there is evidence of substantial union wage
compression.

(d) Diffuseness of the wage growth distribution does not appear to be driven
by reporting error. The wage data are fairly clean. Also, similar wage
cuts are documented using data—on union settlements and corporate
executives—that are known to be clean.

(e) For most workers, the distribution of wage growth is not skewed away
from wage cuts. However, the wage growth of union and minimum-wage
workers exhibits substantial skewness away from wage cuts.

(f)  There is no evidence of money illusion. Wage growth moves one—for—one
with anticipated inflation, and anticipated inflation has no effect on the
frequency of real wage cuts.

(g) The only evidence of nominal wage rigidity is a small spike at zero
nominal wage growth: 7 percent of the stayers report exactly zero change
in nominal wages.
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(h) Counter to the implications of menu—cost models, very small wage cuts and
raises are the most common wage changes.

Although no one piece of evidence is conclusive, these results combine to paint a sharp

picture.

I. Motivating Evidence

What is the current evidence on wage rigidity at the individual level? The focus
of empirical research on wage behavior at the individual level has been on the position,
not the diffuseness, of the wage distribution. For instance, Bils (1985) estimates the
effect of cyclical fluctuations on real hourly wages, and Raisian (1983) on weekly wages
by experience level, Shaw (1989) estimates the effect of oil price shocks on hourly
wages. I have found only three papers that investigate whether the wages of
individuals fall. - First, Mitchell (1985) uses the BLS’s survey of wage changes in
manufacturing establishments in the 1920s and 1930s. He finds that wage changes were
frequently nominal and real wage cuts, and that the frequency of wage cuts varied
dramatically year to year. Second, Blinder and Choi (1989) survey compensation and
personnel managers in 19 firms in New Jersey and eastern Pennsylvania. They are
surprised to find that 26 percent of the firms had recently cut nominal wages. Third,
Mortensen and Neumann (1989, Table 13.4) study inter—firm mobility in the
SIME/DIME data from the early 1970s. Their results indicate that approximately 35
percent of the movers took nominal wage cuts in the employment transitions.

In this section, I frame the issues by peeking at a variety of evidence on wage
variability. The evidence is presented in four parts: historical wage cuts, union wage
concessions, compensation growth of corporate executives, and wage growth in the Panel

Study of Income Dynamics (PSID).

Historical Wage Cuts
The first evidence is from wages at the aggregate level. Aggregate wages, both

real and nominal, exhibit episodes of decline. In Table 1, I compile from the wage
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tables in Historical Statistics of the United States (1975) the episodes of falling wages

in aggregate earnings data. Whether wages are measured annually, weekly, or hourly,
there are clear episodes of wage cuts, even large wage cuts. The most prominent
episodes of aggregate wage cuts in these data are 1865-1867, 1872-1879, 1892-1894,
1907-1908, 1920-1922, 1929-1933, and 1937-1938. In the 1970s and 1980s, aggregate
wage cuts have occurred in real terms but not in nominal terms. For instance, average
hourly wages of production and non-supervisory workers on private non—agricultural
payrolls did not fall in nominal terms in the post—war period; nevertheless, in real
terms the hourly wage fell 3.6 percent from 1972 to 1975, 7.9 percent from 1978 to
1981, and 1 percent from 1983 to 1987 (U.S. Council of Economic Advisors 1988, 298).

The occurrence of wage declines is also frequent in less aggregative data. An
appended table contains historical wage cuts for such groups as farm labor, masons on
the Erie Canal, ministers, and bituminous coal miners, as well as for broader groups
such as manufacturing production workers. In these data there is clear evidence of
wage cuts, both real and nominal, despite the concomitant upward trend in wages,
productivity, and prices.

Since the appended table is long and detailed, it might be useful to summarize the
wage cuts for one episode, the deflationary period from 1920 to 1922. Annual earnings
of all employees fell 13.7 percent in nominal terms, but real annual earnings grew 2.7
percent. The nominal cuts in agriculture (37.3 percent), manufacturing (16.3 percent),
mining (26.0 percent), construction (24.2 percent), and transportation (35.6 percent)
were the most substantial. Hourly earnings in manufacturing fell 17.5 percent overall
and 18.4 percent (or 12.7 percent in data from a second source) for production workers.

Not all episodes follow this pattern. In many episodes of nominal wage declines,

- real -wages .also decline. In some episodes, only a small part of the decline in annual

earnings translates into a decline in hourly earnings.



TABLE 1
HISTORICAL WAGE CUTS IN AGGREGATE DATA, 1860-1970

Description Peak  Trough Peak Trough Percent
Year Year Wage Wage Cut

Average Annual Earnings Nonfarm Employees: 1860-1900%

Nominal (D735) 1865 1867 512 479 6.45
1868 1871 499 482 3.41
1872 1879 486 373 23.25
1892 1894 482 420 12.86
Real (D736) 1860 1863 457 382 12.04
1864 1866 421 322 23.52
1869 1870 380 375 1.32
1872 1877 416 388 6.73
1878 1879 397 391 1.51
1887 1888 509 505 0.79
1892 1894 527 484 8.16

Average Annual Earnings of All Employees: 1900-1960%

Nominal (D723) 1903 1904 441 432 2.04
1907 1908 502 446 11.16
1913 1915 587 547 6.81
1920 1922 1236 1067 13.67
1923 1924 1231 1196 2.84
1927 1928 1312 1297 1.14
1929 1933 1356 678 50.00
1937 1938 1008 901 10.62
Real (D725) 1902 1904 506 486 3.95
1906 1908 541 487 9.98
1913 1915 594 541 8.97
1919 1921 648 566 12.65
1923 1924 725 702 3.17
1929 1933 793 526 33.67
1937 1938 704 641 8.95
1945 1947 1284 1108 13.71
Average Annual Earnings of Full-Time Emplovees: 1900—1970b
All Industries (D722) 1907 1908 529 519 1.89
1914 1915 639 . 635 0.63
1920 1922 1342 1190 11.33
1929 1933 1405 1048 25.41
1937 1938 1258 1230 2.23
Agriculture, Forestry, (D739) 1904 1905 221 199 0.90
. & Fisheries 1920 1922 528 331 37.31
1929 1933 401 232 42.14
1948 1950 1340 1282 4.33
1952 1954 1423 1346 5.41
Manufacturing (D740) 1903 1904 548 538 1.82
1907 1908 598 548 8.36
1910 1911 651 632 2.92
1920 1922 1532 1283 16.25
1929 1933 1543 1086 29.62
1937 1938 1376 1296 5.81
Mining (D741) 1903 1904 619 599 3.23
1907 1908 697 590 15.35
1913 1914 749 666 11.08
1921 1922 1757 1300 26.01
1923 1925 1822 1580 13.28
1926 1928 1526 990 35.12
1937 1938 1366 1282 6.15

1948 1949 3396 3216 5.30



TABLE 1 (cont.)

Description Peak  Trough Peak Trough Percent
Year Year Wage Wage Cut
Construction (D745) 1910 1911 804 779 3.11
1914 1915 838 827 1.31
1920 1922 1710 1297 24.15
1928 1933 1719 869 49.45
1937 1938 1278 1193 6.65
1944 1946 2602 2537 2.50
Transportation (D746) 1903 1904 615 554 9.92
1907 1908 683 574 15.96
1910 1912 633 615 2.84
1913 1914 743 640 13.86
1918 1919 1427 1276 10.58
1921 1922 1808 1165 35.56
1929 1933 1643 1334 18.81
Communications & Public (D750) 1901 1902 496 473 5.24
Utilities 1904 1905 487 477 2.05
1907 1908 521 516 0.96
1909 1910 531 516 2.82
1911 1912 658 527 19.91
1931 1933 1514 1351 10.77
Wholesale/Retail Trade (D753) 1929 1933 1594 1183 25.78
Finance, Insurance, & (D754) 1900 1901 1040 1037 0.29
Real Estate 1911 1912 1355 1338 1.25
1917 1918 1932 1896 1.86
1929 1933 2062 1555 24.59
1937 1940 1788 1725 3.52
Services (D755) 1920 1921 912 905 0.77
1929 1933 1079 854 20.85
Government (D761) 1900 1901 584 572 2.05
1914 1915 798 753 5.63
1930 1934 1553 1284 17.32
1935 1938 1355 1336 1.40
Average Weekly Earnings: 1909-1970°
Manufacturing (D804) 1920 1922 26.02 21.28 18.22
1929 1933 24.76 16.67 32.67
1937 1938 23.82 22.07 7.35
1944 1946 45.70 43.32 5.21
Average Hourly Earnings (cents): 1889-1914
Manufacturing (D848) 1893 1895 15.1 13.8 8.61
1896 1898 144 13.7 4.86
1903 1904 17.0 16.9 0.59
1907 1908 19.1 184 3.66
1913 1914 22.1 22.0 0.45
Average Hourly Earnings (cents): 1914-1948°
Manufacturing Production  (D830) 1920 1922 60.50 49.40 18.35
Workers 1924 1925 56.20 56.10 0.18
1929 1933 59.00 49.10 16.78

“Lebergott (1964, Tables A-23 and A-24)

bLebergott (1964, Table A-16) for 1900-1928; U.S. Department of Commerce (1966) for
1929-1965; U.S. Department of Commerce (1971, Table 6.5) for 1966-1970

U.S. Bureau of Labor Statistics (1972)

%Rees (1961, Table 10)

€Conference Board (1950, 336—44)



Union Wage Concessions
Some evidence on wage variability can be gleaned from union contract settlements.

Each month in Current Wage Developments the Bureau of Labor Statistics publishes

changes in union wages in bargaining units covering at least 1000 workers; some
changes are contract settlements, but others are automatic escalator adjustments and
deferred changes from previous settlements. Although union wage concessions in
nominal terms are not so frequent to be standard, they do occur.

Consider the wage concessions of the 1980s. In the early 1980s, high inflation
resulted in only a few nominal wage cuts. But by 1982, wage concessions ranging from
12 cents to $3.65 per hour were not uncommon. In 1983 and 1984, nominal wage cuts
in settlements were frequent, ranging from cuts of 15 cents to §7.84 per hour. Settled
cuts were also frequent in 1986, but tailed off in the late 1980s. In 1983, cost—of-
living adjustments in the first half of the year resulted in hourly wage cuts of 1 to 5
cents for 1.4 million workers. COLA wage cuts nearly vanished in 1984, but hourly
COLA cuts ranging from 2 cents to 13 cents for nearly one million workers occurred in
mid-1986. Deferred decreases in wages were the most common form of wage
concessions in 1988 and 1989.

In the 1980s, wage concessions were concentrated in four industries. From March
1981 to June 1984, at least 50,000 workers in the airline industry settled for wage cuts
of 10-11 percent. In the 1980s, the steel industry had two episodes of wage
concessions. From late 1982 through 1983, wage cuts in 22 settlements covering nearly
300,000 steel workers ranged from 50 cents to $3.65 per hour. In a second episode,
from late 1985 to early 1987, 16 settled concessions resulted in wage cuts of 45 cents
to $3.50 per hour for 115,000 steel workers. Settled wage concessions in the food
industry were most frequent in 1984 and 1987. In 1984, more than 20,000 food
workers received cuts of 25 cents to $2.00 per hour. Wage concessions of $1.00 to

$1.75 per hour resulted from 7 settlements covering nearly 30,000 food workers in 1987.
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In the food industry, deferred wage cuts of 12 cents to $1.00 per hour were common in
1988. Construction industry settlements with more than 80,000 workers in the building
trades resulted in 37 wage concessions over the period from May 1983 to July 1985.

The wage cuts ranged from 5 cents to $7.84 per hour.

Compensation Growth of CEOs

Jensen and Murphy (1990, Table 7) report sizable variation in the compensation of

chief executive officers. Using the Forbes executive compensation data from 1974 to
1986, they find that (a) only one-third of the sample receive growth in pay (salary
plus bonus in real terms) within the range of zero to ten percent, and (b) one-third

receive cuts in pay.

Wage Growth in the PSID

The sample analyzed in the remainder of this paper is drawn from the Panel
Study of Income Dynamics (PSID) data on household heads. (The sample is described
fully in Section IV below.) Figure 1 illustrates remarkable diffuseness in the
distribution of annual real wage growth for these workers. The distribution is roughly
symmetric and exhibits the bell shape characteristic of the normal probability density
function. Mean wage growth is 1.9 percent and the standard deviation is 15.4; nearly
65 percent of the sample exhibits real wage growth outside the interval 0 to 10
percent, and 43 percent of the sample receive real wage cuts. Taken at face value,
these results are riveting. But is the face value accurate?

Is the illustrated variability of wages driven by workers who change employers
(movers), with stayers’ wages rigid? That movers comprise only 12 percent of the
sample suggests this is not the case. Comparison of the wage growth distributions of
movers and stayers is illustrated in Figure 2. Although movers exhibit more variability
of wages than stayers, nevertheless, the stayers’ distribution of wage growth is quite

diffuse. Forty—three percent of the stayers take real wage cuts annually.
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A second question is whether inflation is the source of the real wage cuts.

Perhaps nominal wages are downwardly rigid, but Figure 1 misses the mark by plotting
the distribution of real wage growth. That inflation averaged less than 7 percent per
year over the sample period 1976-1986, and real wage cuts of 10-15 percent were not
uncommon suggests that inflation is not the culprit. Indeed, the results in Section V
below establish that fully 17 percent of the stayers receive nominal wage cuts.

Two more issu‘es require a formal treatment and more structured analysis of the
data. The first is whether variation in wages is induced by measurement error in
reported wages. From wage equation estimates on these data, we know there is a clear
systematic component; however a sizable reporting—error component might be producing
the diffuseness of the wage growth distribution. Second, although the empirical wage
growth distribution is quite diffuse, it might be much less diffuse than the productivity

growth distribution. These issues are deferred to Section IIIL

II. Implications
In this section, I present some informal answers to the following question: What

would be the effect of wage rigidity on the observed distribution of wage growth?

Rigid Wage

What is a rigid wage? My working definition of a rigid wage is that at the
individual level wages do not vary, or do not vary from a fixed life—cycle profile.
Consider how this definition relates to the issue of whether markets clear with each
worker’s wage equal to his marginal product and his marginal value of time. First,
there exist implicit contract models of wage (more precisely, labor income) rigidity in
which the market allocates labor efficiently (e.g., Rosen 1985). Second, each worker’s
wage might fluctuate and equal his marginal product, but the fluctuations are off the

labor supply curve. Third, wages might fluctuate and reflect the opportunity costs of
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time, but productivities fluctuate more. Although wage data alone cannot be conclusive
regarding market clearing, they can be instrumental in guiding the economics of the
labor market. It is important to know whether wage rigidity is (a) an essential
characteristic and justifiably the focus of our models, or (b) a minor actor from which
our models of the labor market can safely abstract?

The grip of the rigid wage approach weakens with intertemporal variation in the
reported wages of stayers. If the stayers’ variance of wage growth were large, a large
variance of classical reporting error would be required to rationalize the data. Thus a
small value of the stayers’ wage growth variance would be strong support for wage
rigidity, and a large value could be consistent with wage rigidity only if the variance of
classical reporting error were large. In addition, wage rigidity is likely to result in a
spike or mass point at zero wage growth of stayers. (Whether the spike is at zero
nominal or zero real wage growth depends on whether the wage rigidity is nominal or
real.)

The fascination of economists since Keynes with involuntary unemployment has
lead to an emphasis on downward rigidities. If wages were upwardly flexible and
downwardly rigid, then the observed wage growth distribution of stayers would exhibit
a spike at zero (from the censored wage cuts) and positive skewness. Alternatively, if
menu costs were the source of wage rigidity, then small wage changes would be
censored. A spike at zero wage growth, holes around zero wage growth, and fat tails
would be properties of the wage growth distribution.

Within the wage-rtigidity literature, there is not a consensus on whether nominal or
real wages are rigid. The new micro—foundations of Keynesian macroeconomics?, such as

efficiency wage models without market clearing, are primarily real. However, in

iKeynes proposed a policy of fixing or stabilizing nominal wages (Keynes 1936,
Chapter 19, Section IIT). While modern Keynesian models employ wage or price
rigidity to generate excessive fluctuations, Keynes himself argued for a policy of
nominal wage rigidity to stabilize the economy. :
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nominal-contracting models (e.g., Fischer 1977; Taylor 1980) prices or nominal wages
are rigid. In particular, the idea of inflation as the manager’s best friend in

orchestrating real wage cuts warrants attention.

Flexible Wage

First, neoclassical wage determination implies that wage growth should be measured
in real terms. Second, to be a powerful alternative to models with downward wage
rigidity, real wage cuts must be frequent. If wages are flexible but productivity never
falls, then there is little value of determining whether wages are flexible or rigid.
However, real wage cuts might be very rare for groups with high productivity growth
on average.  Within high productivity growth groups, frequent cuts relative to profile
should be observed. For the low productivity growth groups, such as the old and less
educated, real wage cuts must be frequent. Third, wage growth must mimic

productivity growth at the aggregate level, which is observable.

Wage—Cut Regressions

The two approaches to wage determination produce different implications for the
~effect of inflation on the frequency of wage cuts. In particular, neoclassical wage
determination implies that inflation has no effect on the frequency of real wage cuts;
and wage determination with mominal rigidities implies that inflation increases the
frequency of real wage cuts.

Let Fi denote the fraction of workers taking real wage cuts from time t-1 to t,
and F% the fraction taking nominal wage cuts. Sign restrictions in the following

regressions contrast the two approaches to wage determination:

ro_ r
Fi = a +bm +cg + v, (1.1)

no_ n
F, = a +bm+ce + vy, (1.2)
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where ™ denotes the inflation rate from time t-1 to t, and g the growth rate of
productivity. Neoclassical wage determination implies that inflation has no effect on
real wage growth and increases nominal wage growth, and productivity growth increases
both real and nominal wage growth. Therefore, the fraction of observations taking real
wage cuts Fi is unrelated to m, but is decreasing in g, and chl is decreasing in 7, and
g br =0,¢c < 0, bn < 0, and c, < 0. With nominal wage rigidity, inflation
reduces real wage growth and increases Fi, but has no effect on nominal wages:
br > 0 and bn = 0. A strong form of nominal rigidity admits no role for productivity

growth in affecting wages; however, a weaker form allows productivity growth to

increase both real and nominal wage offers: c. <0 and ¢ < 0.

IIN. Productivity and Reported Wages

The purpose of this section is to delineate the effects of various types of
measurement error and to raise the question of identification of measurement error
components in wage data. To do so, I model the joint determination of productivity

and wages in the regression context. Let i index workers, j firms, and t time.

Productivity
Productivity (in logs), denoted by M, is related to observable skills X as well as

unobservable fixed individual, match, and time effects.

_ M
Mg = o + sy + & + Xyby + Gy (2)

. . Moo_ T _ P
with the disturbance €t = Yjt + Yt it = Uijt-1 + Yiit such that
T _ P T 2 _ 2 P \2 _ 2. .

Vi = Eyijt = 0, and E(l/ijt) = oy, and E(Vijt) = ¢}, independent of the indexes
(i, j, t). Thus the stochastic component of productivity incorporates both transitory

and u

E

and permanent components. Also, Vrfjt and Vri)jt are assumed to be uncorrelated with
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the observables X., and the fixed effects (o, K 6). The structure of the
productivity process excludes worker—specific and firm—specific time effects, but is
otherwise quite general.

Aside from changing skills and time effects, why would a worker’s productivity
vary through time? Equation (2) is broadly consistent with an equilibrium model that
blends neoclassical marginal analysis and matching features to generate well-defined
stochastic productivity values (McLaughlin 1987). In equilibrium, the productivity of
worker i in firm j at time t depends on all firms’ product demands, production
functions, and processes that map skills into units of labor input, and the skill
composition of the labor market. Consequently, the stochastic components of
productivity are due to shocks to product demands, production functions, skill

mappings, and the supply of skills.

Wages
I begin with the hypothesis that the wage (in logs), denoted W, is linearly related

to productivity.

— W
Wit = %+ MMy oSy (3)

where the disturbance Evivjt is measurement or reporting error. Let E?jt be generated as

the sum of permanent, classical, and "smoothing" components.

w _ C S
it = % T Vi T Vi (4)

. C _ns _ C\2_ 2 s 2 _ 2
with Eyijt = Eyijt = 0, E(Vijt) = 0y, and E(Vijt) = 0y
C

I/ijt are assumed to be independent of Mijt' The permanent component of the

The terms ¢ij and

reporting error in the wage is a "lying" factor; e.g., individual i employed by firm j
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always inflates his wage by 12 percent. The classical component is designed to capture
errors of knowledge and coding errors. The third component of the reporting error, the

S

smoothing factor Vijt, is not classical; I/§jt is assumed to be negatively correlated with

the transitory component of productivity Vrfjt: E(Vcinjt"/?jt) < 0. This captures the

smoothing or mean-reverting element of survey responses (Bound and Krueger 1989).

Individual i reports what he usually would be paid or his best forecast of his wage

with firm j. In particular, I assume that V?jt is proportional to the difference between
o T R B T .

the true wage and the wage if Vit were to equal zero: i = MY i with n > 0.

The productivity and structural wage equations combine to produce the commonly

used wage equation.

* *

_ * * * * " W
with o, = 9 + 19 Bij = N 61; = fylét, ﬂj = 'ylﬂi, and it = M6 + €t
- T ¢ ' : :
= fyl-[uijt + (1 -1n) Vijt] + ¢ij + Y s The disturbance &t 18 2 mixture of random

walk, time-invariant permanent, and transitory components. The specification is

consistent with wage equation estimates from the PSID (Topel 1988).

Wage Growth

The specified process of wages can be used to determine the effects of error
components on the variance of wage growth. For notational ease, reduce the vector
X.. to a scalar measure of skill x,,.. Wage growth of a worker who remains with his

1t
incumbent employer is

AW,

]

* *
Ag, + ﬂijit + Aeijt (6)

P T C S
'yl[A&t + Bbx, + Ky Auijt] oA+ Ay,
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where A denotes the time difference. The variance of wage growth Giw is

2 _ 21 2 2 2 2 2 2
Consequently, the variance of reported wage growth is an additive function of the
variances of unobserved fluctuations in productivity—both permanent and
transitory—and transitory reporting error in wages, as well as the variances of changes
in time effects and skills.

Three results are immediate:

RESULT 1. Permanent reporting error ¢ij has no effect on the variance of wage
growth.

ResurLt 2. Classical reporting error ngt’ which is uncorrelated with productivity,
increases the variance of reported wage growth relative to the variance of true
wage growth; that is, O'ZW is increasing in Ug'

RESULT 3. Reporting error that smooths reported wages relative to productivity,
I/?J-t, decreases the variance of reported wage growth relative to the variance of

true wage growth; that is, in is decreasing in 7.

The empirical results of Section V use the sample variance of reported wage growth to
assess the degree of wage variability. Results 1-3 establish that the effect of reporting
error in biasing the test toward wage flexibility depends on the form of reporting error.
The expression for the variance of wage growth of movers is similar, but there are
two differences. First is the addition of the variance of the change (across firms) of
the match effect. The second is that the variance of A(xitﬁj)—with A representing
differences across both time and firms—replaces ﬂjaix. Each modification is expected

to induce a higher variance of wage growth of movers than of stayers.
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For the question of wage rigidity, a large part of the interest turns on whether
wages are less variable than productivities. Or, within the context of the model, how

big is 'yl? The following result serves to focus the empirical exercise.

ResuLT 4. The parameter 7, is not in general identified without productivity
data.

With observations on productivity Mijt’ an estimate of M could be generated directly
from equation (3). Without a productivity variable, neither equation (5) nor (7) is
useful in estimating 7;. That 7, is unidentified limits the potential of the empirical
analysis. The degree of wage flexibility must be established absolutely, not relative to
productivity.

The model of wage determination generates implications for wage growth that are
helpful in distinguishing between rigid and flexible wages. In the context of equation
(2), fully flexible wages correspond to the parameter values 7y, = 0 and 7; = L. Aside
from reporting error in the wage data, the wage equals productivity in each
worker—firm match at each point in time. Since the variance of wage growth in
equation (6) is increasing in 7, wage flexibility increases the variance of wage growth.
This result, though it borders on tautological, is nearly all the formal model produces.
A second implication is that if turnover were generated randomly, then the variance of
wage growth of movers would exceed that of the stayers.2

A polar form of wage rigidity sets T > 0 and M= 0: all observed variation

(cross—sectional and time series) is due to classical reporting error, therefore 0»%' = 02 +

0(2) and in = 20(23. Serious analysis of the rigid wage alternative must allow for

individual variation in wages at least across firms. Omne way to approach this is to

enrich Yo

2Moving cost is also a factor inducing a more diffuse wage growth distribution of
movers. Due to the cost of mobility, jointly optimal separation rules censor
separations with small wage changes.
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Let e be an additive function of the individual effect and a modified match effect.

-] = 8
where pf. i = Hj + Et(xitﬁj). With 7, =0, the stayers’ variance of wage growth
reduces to the variance of classical reporting error 02 Nevertheless, this specification

o
allows for cross—sectional variation in actual, as well as reported, wages. For movers,
the variance of wage growth is 02 plus the cross—firm variance in uf {y
A second specification of wage rigidity is less severe. Wages vary with most
components of productivity, but not with the time effects §t or the permanent and

. P T
transitory shocks, Vit and Vit

it
B g+ (9)

with M= 0. Consequently, for stayers wages vary in the time series with observable
skills X4 and aiw = ﬁ?-aix + ag.

The restriction that M equals zero could be replaced by‘ 0 <7 < 1, which would
yield wage compression rather than wage rigidity. ButA even for the extreme
specifications, there is little to distinguish the rigid-wage and flexible-wage approaches
using reported wage data. Cross—sectional variation in the wage is implied by both
specifications. Variation of reported wages but not actual wages is admitted in the
first specification; the second specification allows for true as well as reporting—error—

induced variation in reported wages. Of course, the variance of wage growth is implied

to be smaller with wage rigidity.

Selection Effects

The equations that generate productivities and wages, equations (2) — (5), embed
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population regression functions. Sampling issues arise, however, for wage growth. Does
the worker change firms? If so, what process generates the transition? In expressing
the variance of wage growth for stayers, equation (7), I implicitly assumed random
sampling and ignored potential effects of self-selection.

Does the wage growth distribution of stayers correspond to the wage growth
distribution of movers had they stayed? In particular, would the process generating
turnover imply that the variance of stayers’ wage growth overstates the movers’
variance had they stayed? Perhaps the movers faced exactly zero wage growth had
they stayed, which is why they chose to move or were forced to move. Alternatively,
the stayers’ variance could understate the movers’ variance had they stayed. The
movers might have higher values of 012) and a%. As long as the productivity shocks are
not perfectly correlated across firms in a standard model of efficient turnover, the
separation rate increases with the variance of productivity shocks. Each of the two
cases relies on heterogeneity, the first in N and the second in the variances of the
stochastic components of productivity.

Self-selection can induce positive skewness of the wage growth distribution even if
the underlying productivity growth distribution were symmetric (Weiss and Landau
1984). A worker with a high draw for productivity growth with his incumbent
employer would be unlikely to move, but a large negative draw would generate a
jointly optimal separation. That is, draws in the left tail of the wage growth

distribution are likely to be truncated by turnover.3

IV. Data
The motivating evidence in Figures 1 and 2 and the more formal evidence

presented in Section V on the diffuseness of wage growth distributions rely on a sample

3In a future draft, I hope to report results on the effects of selection for a
variety of specifications of the turnover process.
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drawn from the Panel Study of Income Dynamics (PSID). The PSID has followed
more than 5,000 families since 1968, a long enough span to determine the effect of
inflation on real wage growth. The precise form of the wage data in the PSID is also
well suited for studying the variability of wages.

The wage questions in the PSID are almost ideally suited for the task. An
employed household head is asked the mode of pay on his (or her) main job. An
hourly worker is asked his straight-time hourly wage; a salaried worker is asked his
salary. I do not convert the salary to an hourly wage as variation in hours worked
might induce "wage" variability where salary rigidity exists. In addition, the
replication studies of Duncan and Hill (1985) and Bound, Brown, Duncan, and Rodgers
(1989) conclude that large errors are introduced in wage data by dividing labor income
by hours worked even for a holder of a single job. Nevertheless, for comparison, I also
present results for both earnings and hourly earnings growth distributions.

Some information is available on the pay of other workers (piece rate and
commission workers, etc.), and on the overtime pay of hourly and salaried workers.
The analysis is limited to hourly and salaried workers as only 56 observations on the
wage growth of piece-rate and commission workers could be computed. (Preliminary
analysis of the piece rate and commission workers revealed that the distribution of
wage growth of these workers is substantially more diffuse.) In my sample, 62 percent
of the hourly and salaried workers report overtime pay. Consequently, I can compare
the variabilities in straight—time pay and overtime pay.

Wage! growth in year t is computed as the difference in the log of the wage in
year t and in year t-1: log Wt — log W, ;- I prefer "differences in logs" to

"percentage changes" based on the substantial empirical foundation of log wage

4Hereafter, "wage" rtefers to the wage rate of hourly workers and a commensurate
“wage for salaried workers. The PSID reports the salary of a salaried worker in units
comparable to the wage of hourly workers: annual salaries are divided by 2000 and
weekly salaries are divided by 40. Division by these constants does not affect wage
growth.
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equations. Also, "differences in logs" supports a test of normality. If the wage were
log normally distributed, the "differences in logs" would be normally distributed. The
‘method of computing wage growth does not effect the frequencies of negative, zero, and
positive wage growth, but empirically "percentage changes" produces substantial positive
skewness.

The GNP Deflator (base year 1982) converts the nominal wage to a real wage.
The inflation rate is also computed as a difference in the logs, so the inflation rate is
the difference between nominal and real wage growth.

In each interview year from 1976 to 1986, the sample is limited to employed?
household heads aged 21 to 65 who report wages or salaries. Prior to 1976, the
PSID’s wage data are less rich. Excluded from the wage growth computations are 1
percent of the observations in -each tail of the wage growth distribution. This exclusion
is a fairly robust method to mitigate the effects of extreme measurement error.

Table 2 displays the summary statistics for the sample, as well as subsamples by

turnover status.

V. Results
Table 3 contains the main results in the form of wage growth statistics for a

variety of samples. The first results quantify the degree of wage variability illustrated
in Figures 1 and 2. The wage growth statistics reported in lines 1-3 are the basis for
mover—stayer comparisons. For the combined sample of movers and stayers in line 1,
the standard deviation of real wage growth is 15.35, 43.1 percent of the sample take
real wage cuts, and the real wage cuts average nearly 10 percent. Comparison of lines
2 and 3 reveals that movers exhibit substantially more wage growth variability than

stayers. The standard deviation of wage growth is much higher for movers (23.49 for

5Individuals on temporary layoffs are excluded from the sample although they do
report wages on the jobs from which they are laid off.



TABLE 2

SUMMARY STATISTICS
PSID, 1976-1986%

Stayers and

Variables Movers Stayers Movers

Real Wages 9.06 9.24 7.70
(4.71) (4.73) (4.25)

Real Hourly Earnings 9.84 10.09 7.98
(8.59) (8.91) (5.11)

Real Overtime Pay 12.04 12.30 10.11
(5.46) (5.46) (5.07)

Nominal Wage Growth 7.71 7.72 7.64
(15.47) (14.31) (23.56)

Real Wage Growth 1.90 1.90 1.91
(15.35) (14.18) (23.49)

Real Hourly Earnings 2.83 2.92 2.03
Growth (23.45) (22.42) (31.14)
Real Overtime Growth 2.51 2.71 0.52
(22.96) (20.84) (38.04)

Age 37.66 38.40 32.09
(11.38) (11.43) (9.27)

Education 12.30 12.28 12.48
(2.84) (2.87) (2.53)

Male? 0.80 0.80 0.80
(0.40) (0.40) (0.40)

White’ 0.64 0.63 0.68
(0.48) (0.48) (0.47)

Union® 0.32 0.33 0.20
(0.47) (0.47) (0.40)

Hourly? 0.56 0.55 0.64
(0.50) (0.50) (0.48)

Separationb 0.12 0.00 1.00
(0.32) — —
Number of Observations 26,985 23,844 3,141

%The sample contains observations on household heads reporting wages
on their main jobs. After time differencing, the remaining observations
on wage, hourly-earnings, and overtime—pay growth are respectively:
21,471, 21,113, and 10,706.

Dummy variable.
C - . .
Previous year’s annual earnings and hourly earnings.
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movers and 14.18 for stayers);® 3 percentage points more movers receive wage cuts; and
the average wage cut is twice as large for movers (18 percent for movers and 9 percent
for stayers). The extra diffuseness of the movers’ distribution is consistent with either
approach to wage determination.

For stayers, a comparison of real and nominal wage growth is displayed in lines 3
and 4 of Table 3. The 6.2 percent average annual inflation rate over the sample
period generates 26 percentage points more real wage cuts than nominal wage cuts.
Nevertheless, fully 17 percent of the stayers report nominal cuts to straight—time pay

annually; and the nominal cuts average nearly 12 percent.

Normality

If log wages follow the normal distribution, then analysis of the diffuseness of wage
growth would be fully summarized by the standard deviation. For each of the 17 lines
in Table 3, I present the Kolmogorov D statistic for goodness of fit as a test of
normality (Bickel and Doksum 1977, 378-81; Mood, Graybill, and Boes 1974, 508-11;
Stephens 1974). Consider the case of real wage growth of stayers in line 3. A D
statistic of .102 is sufficient at the 1 percent level to reject the null hypothesis of
normality.

The nature of the rejection is illustrated in Figure 3. The normal prébability
density function with mean 1.90 and standard deviation 14.18 is superimposed over the
empirical real wage—growth distribution of stayers. The empirical distribution reaches a
higher peak at the mode, has fatter tails, and is shallower over intermediate positive
and negative values of wage growth. The kurtosis coefficient of 3.52, which is
significantly different from zero at the 1 percent level, also indicates heavy tails. Like

the distribution of stock returns, the distribution of wage growth is leptokurtic.”

6In lines 5 and 6 of Table 3, I have divided stayers into job stayers and job
changers within the firm. FEven workers who stay on the same job within the firm
have a standard deviation of real wage growth as large as 13.7.

"The wage growth distribution is well approximated by the generalized—t
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A less dramatic feature of Figure 3 is the positive (or right) skew of the empirical
wage growth distribution. A value of 0.11 for the skewness coefficient is sufficiently
large to reject symmetry at the 1 percent level. Substantial positive skewness is
present in the wage growth distributions of union (line 8) and minimum-wage (line 9)
workers, but a test of symmetry is not rejected on the sample of non-union and
non-minimum-wage workers in line 11.8

Despite the rejection of normality, I focus on the standard deviation to gauge the

degree of wage flexibility.

Intergroup Comparisons

Several intergroup comparisons of wage growth are presented in panel B of Table
3. Evidence of union wage compression is presented in lines 7 and 8. The standard
deviations of wage growth of union and non-union workers are 11.79 and 14.95,
respectively. Also, the wagé growth of union workers exhibits substantially more
skewness and kurtosis than the wage growth of non—union workers. Although, union
workers take real wage cuts in nearly the same proportion as non—union workers, the
wage cuts are on average 2.5 percent smaller for union workers.

Other comparisons are fairly standard. In unreported results, I find that the old,
experienced, and less educated take wage cuts more frequently than the young,
inexperienced, and educated. How much of the diffuseness of the wage growth
distribution is accountable to changes in these observables and time effects? On the
sample of stayers, I estimate a wage-growth regression using education, experience,
employment tenure, and union status as observables. The residuals from this regression

are the estimates of A¢;;, in equation (6). The growth statistics for the residuals are

it

distribution, a 4-parameter class of symmetric distributions that includes the normal as
a member (McDonald and Newey 1988). Maximum-likelihood estimates of the 4
distributional parameters are available on request.

8Carlton (1986) investigates the rigidity of industrial prices among individual
buy)er—seller pairs. ~He finds "no evidence to support asymmetric price changes" (p.
649).
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reported in line 12 of Table 3. The results indicate that nearly all of the variation in

wage growth is due to random productivity shocks or reporting error.

Reporting Error

If the wage data were free of reporting error, or if the reporting error were limited
to permanent and smoothing components, then the empirical wage-growth distributions
would reveal remarkable variability. But how much error is present in the wage
growth data?

As I indicated in Section IV, the wage data are relatively clean. Hourly workers
report their straight—time hourly wages; salaried workers report their salaries.? Wages
“are not-generated by dividing earnings by hours. A comparison of the wage—growth
distribution with annual-earnings— and hourly-earnings—growth distributions attests to
the quality of the wage data. The distribution of real annual-earnings growth (line 15
of Table 3) is much more diffuse than the distribution of real wage growth. Similarly,
the standard deviation of real hourly—earnings growth (line 16 of Table 3) is 22.09,
which is 56 percent larger than the standard deviation of real wage growth.

Although results of validation studies do not directly indicate the quality of the
wage variable used here, evidence on earnings and hourly earnings reporting error can
be exploited to investigate the quality of the wage growth data. The results, which
are summarized and applied in the appendix, contain three important lessons for the
current analysis.

First, earnings and earnings growth data are surprisingly reliable. Bound and

90ne source of error in my wage—growth variable might be induced by changes in
mode of pay between surveys. Lines 13 and 14 of Table 3 report real wage-growth
statistics for stayers who are paid an hourly wage in period t-1 and t, and for stayers
who are paid salary in period t-1 and t. Stayers whose mode of pay changes between
surveys (8 percent of the sample) are excluded. The results indicate that changes in
mode of pay are not an important source of reported wage variability. The frequency
of real wage cuts exceeds 42 percent for both hourly and salaried workers. The process
generating wages of salaried workers appears to differ from the hourly workers’ process
as the salaried workers exhibit substantially more variability of wages.
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Krueger (1989) use matched data from the Current Population Survey and social
security earnings records in finding that 83 (93) percent of the variance in men’s
(women’s) reported annual log-earnings is true variation rather than noise. (Bound,
Brown, Duncan, and Rodgers (1989) report similar estimates.) - The reliability of the
data survives first differencing. The ratios of signal to signal-plus—noise for earnings
growth of men and women are 0.78 and 0.85, respectively. Perhaps the "salary on the
main job" data in the PSID are even more reliable.

Second, the reliability of the earnings data is underestimated because the
covariance between the signal and noise is negative. That is, smoothing errors
compress the distribution. For earnings growth in particular, the covariance is large
and the signal-to—total-variance ratio ezceeds ome. (See the appendix.)

Third, average hourly earnings data are replete with error. Bound, Brown,
Duncan, and Rodgers (1989) use the two waves of data from the PSID Validation
Study of one large unionized manufacturing firm to estimate the degree of measurement
error in hourly earnings data. They find that the ratio of signal to signal-plus-noise
for hourly earnings growth of hourly workers is 0.13. Even with the large standard
deviation of hourly earnings growth in the PSID, concern over the lack of reliability of
the hourly workers’ wage growth is probably warranted.

In the appendix, I apply the estimated reliabilities of earnings and hourly earnings
to the sample of stayers in the PSID. The standard deviation of real wage growth
falls from 14.18 to 12.85. (That the standard deviation falls so little is a result of the
estimated high quality of the salaried workers’ data.) Although there is some error in
the wage growth data, a corrected standard deviation of real wage growth of nearly 13
reflects substantial flexibility.

What is the effect of the reporting—error corrections on the frequencies of real and
nominal wage cuts and on the average sizes of the wage cuts? The following exercise

demonstrates that substantial flexibility survives even a sizable degree of classical



23
reporting error. Assume that the standard deviation of real wage growth falls from
14.18 to 10 as a result of correcting for reporting error. - The wage growth observations
are transformed as a mean preserving compression to generate a real wage—growth
distribution with mean 1.90 and standard deviation 10, and a nomihal wage—growth
distribution with mean 7.72 and standard deviation 10. The frequency of real wage
cuts falls from 43 percent to 39 percent, and the frequency of nominal wage cuts falls
from 17 percent to 13 percent. Consequently, the estimated variance of reporting error
renders neither real nor nominal wage cuts infrequent. However, the average sizes of
the wage cuts falls more substantially. Correcting for reporting error reduces (a) the
average real wage cut from 8.9 percent to 6.3 percent, and (b) the average nominal

wage cut from 11.9 percent to 8.5 percent.

Menu Costs

The spike at zero nominal wage growth and kurtosis suggest menu costs to
changing wages nominally. In addition to the 17 percent of the stayers exhibiting
negative nominal wage growth, 7 percent report ezactly zero nominal wage growth.
(Zero percent of the stayers report ezactly zero real wage growth.) The large kurtosis
coefficients reported in Table 3 are also consistent with menu costs because small wage
changes would be censored. I take this as some preliminary evidence of nominal wage
rigidity resulting from menu costs.

In addition, small nominal wage increases to stayers are less frequent than slightly
larger increases: the frequency of 0-1 percent wage raises for stayers is 1.6 percent, of
1-2 percent raises is 2.2 percent, of 2-3 percent raises is 2.8 percent, of 3—4 percent
raises is 3.5 percent, of 4-5 percent raises is 4.6 percent, of 56 percent raises is 4.4
percent, and of 6-7 percent raises is 5.2 percent. However, analysis of wage cuts
reveals the opposite pattern. Very small wage cuts are more frequent than slightly
larger wage cuts.

Consider an alternative interpretation. For most workers, real wages are flexible
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even for small changes.l® Indeed, small real wage increases (0—2 percent) comprise the
mode of the real wage growth distribution. But for some workers, nominal wages are
rigid. Mixing of the two distributions generates (a) the spike at zero in the nominal
wage growth distribution, and (b) frequencies of nominal wage changes increasing in the

size of the change up to about 6 percent (the average inflation rate in the sample).

Wage—Cut Equations

The wage—cut regressions developed in Section II provide an additional source of
evidence on nominal rigidities. To estimate the wage—cut equations, I extend the
sample back to 1970 and aggregate 24,879 observations on the wage growth of stayers
to 16 time-series observations on the following variables: average nominal wage
growth, average real wage growth, and the proportions of nominal and real wage cuts.!t
These four variables are supplemented with the growth rate of real output per
man-hour and the inflation rate. Over the post—war period, I estimate a third—order
autoregressive model of inflation to decompose the inflation rate into anticipated and
unanticipated components.

In turning to estimates of the wage—cut equations, I note two fundamental
properties of the wage—growth time series that drive the results. First, an OLS
regression estimated on the sample of 16 annual observations reveals that nominal wage

growth moves one—for-one with anticipated inflation 7rf:’.12

0In his study of industrial price variability among individual buyer—seller pairs,
Carlton (1986) finds that a substantial fraction of price changes are quite small, less
than 1 percent in absolute value. He concludes: "... theories that postulate rigid
prices solely because of a common high fixed cost of changing price to each buyer
are not supported by the evidence" (p. 648).

4] have also estimated the wage—cut and wage-growth equations on the
dis—aggregated data. None of the results presented in the text depends on the level of
aggregation. I prefer aggregating the data because this highlights that the regressors of
interest, the rates of inflation and productivity growth, do not vary across individuals
at a point in time.

2These estimates are consistent with Card (1988) who finds evidence that in
Canadian union contracts nominal wages are set in advance and are not fully indexed
to the price level. My estimated effect of unanticipated inflation on nominal wage
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Alog W, = 202 + 1007% + 040, rR2 = .12,  (10)

(080) (012) *  (0.15) DW = 1.57

where 7r1t1 denotes unanticipated inflation. (Standard errors in parentheses.) Second, -
although the relationship is weak, real wage growth increases with the growth rate of

productivity g, (real output per man-hour).

= .12, (11
= 2.51.

Alog (W,/P) = 159 + 026g, R 2
(0.39)  (0.19) W

Table 4 displays Minimum—x2 probit estimates of the two wage—cut equations. In
addition to imposing normality, this probit estimator weights the observations by the
number of underlying observations used to compute each year’s proportion, corrects for
heteroskedasticity, and produces asymptotically correct standard errors. (OLS estimates
are displayed for reference.) The estimated effects are broadly consistent with
neoclassical wage determination. First, consider the effects of inflation. The frequency
of nominal wage cuts is decreasing in-inflation, both anticipated and unanticipated.
Anticipated inflation has no effect of the frequency of real wage cuts. Unanticipated
inflation, however, increases the frequency of real wage cuts; one percentage point of
unanticipated inflation increases the frequency of real wage cuts by nearly 3 percentage
points. Second, turn to the effects of productivity growth. That the estimated effects
of productivity growth on the frequencies of nominal and real wage cuts are
significantly negative is also consistent with flexible wages: productivity growth increases

the probability of receiving a raise, both nominal and real.

growth is consistent with 40 percent indexation to the price level.
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VI. Conclusions

Kehneman, Knetsch, and Thaler’s (1986) public opinion survey reveals that
individuals frequently find the "supply equals demand" equilibrium unfair. In
particular, 77 percent respond that a profitable firm would be unfair to cut wages 5
percent in response to an incidence of severe unemployment; but only 32 percent would
would find the cut unfair if the firm were unprofitable. Voicing the convictions of
many that "the existence of wage stickiness is not in doubt" (p. 739), Kehneman,
Knetsch, and Thaler use fairness as a behavioral explanation for wage rigidity. But is
there room for doubt?

In this paper, I document that wage cuts are frequent. The primary evidence on
the frequency of reported wage cuts in panel data reveals remarkable downward
flexibility of real wages annually; even nominal wage cuts are not rare. In addition,
aggregate wage cuts historically, as well as more recently, were common and sometimes
deep. Union wage concessions are also observed.

Although there is clear evidence of wage variability, the wage data alone cannot
determine whether wages are more or less flexible than productivity. Nevertheless,
some forms of rigidities can-be rejected by these data. For instance, the only evidence
supporting nominal wage rigidity is a small spike at zero in the nominal wage growth
distribution; and the evidence is inconsistent with menu costs.

It is unlikely that either the rigid—wage approach or the flexible-wage approach
alone captures all the rich features of the labor market. However, these results
indicate that wage flexibility is an empirically supportable benchmark. Whether
neoclassical models of the labor market can capture other salient features remains a
challenge. One challenge for the rigid—wage approach is in confronting the large degree

of wage flexibility.
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Appendix

The purpose of this appendix is to use the results from the validation studies of
Bound and Krueger (1989) and Bound, Brown, Duncan, and Rodgers (1989) to correct
the variance of wage growth in the PSID. With classical measurement error, the
exercise would be straightforward; but with mean-teverting errors gemerating a negative
covariance between the signal and noise, the analysis is more complicated. In the more
general case the ratio of signal variance to total variance can exceed one. Indeed, this

is the case for annual earnings growth in Bound and Krueger’s study.

Measures of Reliability

Let wage growth AW be the sum of the changes in the signal A7 and changes in

- 2 2
_OAn+0A1/+

the noise Av. Most generally, the variance of wage growth is in

2 If the noise is classical measurement error, then the covariance is zero.

o .
ANAY
The two validation studies report several measures of the reliability of earnings and

hourly earnings data. Two measures are important here.

02
_ A
(A1) A = —AT
02 + 02
A7) AV
2 2
(A2) A = Iag ¥ Oap,av _ % " %nav
. 02 + 02 + 20 ) 2
AT AV AT, AV Taw

The first reliability statistic A; is the signal-to-noise ratio transformed to lie between
zero and one. The second reliability statistic A, generalizes Ay for the non-zero
covariance. Because A, is the ratio of (a) the covariance between wage growth and
the signal to (b) the variance of wage growth, it is the slope coefficient of a least
squares regression of the signal on wage growth. As such, 1—)\2 is the attenuation bias
resulting from using reported wage growth as a regressor.

A third measure of reliability is appropriate for correcting the variance of observed
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*
wage growth. Let A denote the signal-to-total-variance ratio.

0'2 0'2

*

(A3) A= AT = A7
2 2 2
Ot v T 2%y Taw

%k
If the covariance term is negative and large relative to the variance of the noise, A >
* *
1. Although, the validation studies do not report A , A is easily computed using the

reported values of )\1 and )\2.

. 22 — 1
(Ad) A —2 )
2)\1 -1

n

Applying the Validation Results

Although the validation studies do not directly indicate the quality of the
straight-time wage variable in the PSID, evidence on the reliability of the earnings and
hourly earnings data can be exploited to estimate the quality of the wage growth data.
The method is to apply the )\* of earnings growth ()\;) to correct salaried workers’
wage growth and the /\* of hourly earnings growth (/\:[) to correct hourly workers’
wage growth.

Bound and Krueger (1989, Table 6), using matched data from the Current
Population Survey and social security earnings records, report )\]f = 0.648 and )\g of
0.775 for men. The two reliability statistics are 0.814 and 0.848 for women. Equation
(A4) implies that )\; is 1.20 for men and 0.90 for women. Although men’s reports
contain substantially more error than women’s, the variance of earnings growth is
understated for men due to the strong smoothing component of the men’s errors. In
Bound and Krueger’'s data and my PSID data, men comprise 80 percent of the sample.
Consequently, the weighted average of the two signal-to—total-variance ratios is 1.14.
This ratio inflates the standard deviation of earnings growth of stayers in the PSID

from 20.74 to 22.14.  If the signal-to-total-variance ratios are the same for earnings
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growth and wage growth of salaried workers, then the standard deviation of salaried
workers’ wage growth grows from 16.23 to 17.33.

Bound, Brown, Duncan, and Rodgers (1989, Table 2), using the two waves of data
from the PSID Validation Study of one large unionized manufacturing firm, report the
degree of measurement error in hourly earnings growth data. (Their results are similar
to Bound and Krueger in validating the quality of earnings and earnings growth data.)
They find that average hourly earnings data are replete with error. In particular,

)\}1{ = 0.179 and )\}2{ = 0.130, which implies that the covariance between the signal and
noise is positive in hourly earnings growth. Equation (A4) implies that )\: = 0.113.
This factor deflates the standard deviation of hourly earnings growth of stayers in the
PSID from 22.81 to 7.67.

Perhaps the best estimate of the standard deviation of true wage growth in the
PSID is obtained from the weighted average of the salaried and hourly workers’

corrected variances of wage growth. Such a computation yields a corrected standard

deviation of wage growth equal to 12.85.13

3A second method for estimating the true variance of wage growth is to employ
a control group for which the variance of the error is known. If the reporting error
process is common across groups, the true variances of wage growth for other groups
are identified. A variant of this method can be applied to minimum wage workers.
If few minimum wage stayers report nominal wage cuts, the reporting error
component is likely to be small. The results in line 10 of Table 3 indicate that
workers at or below the minimum wage in period t-1 are about 43 percent less likely
to take nominal wage cuts than non-minimum-wage workers.

How much reporting error would be required to generate a nominal wage—cut
frequency of 10.1 percent if mo wage cuts occurred? Adopt the counter—factual
assumption that wage growth of minimum wage workers is normally distributed, and
let the mean take on its value in the data, 13.84. A standard deviation of the
change in classical reporting error of 10.85 produces a 10.1 percent frequency of wage
cuts. This implies that the standard deviation of real wage growth falls from 14.18
to 9.13.

The estimate based on the frequency of nominal wage cuts of minimum wage
workers is consistent with the evidence from the validation studies regarding hourly
earnings of hourly workers. Moreover, since some of the observed nominal wage cuts
of "minimum wage" workers are likely to be true, the estimated reporting error
component is likely to be overstated.
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