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LETTER OF TRANSMITTAL

Hon. HENRY S. REuss, DECEMBER 13, 1982.
Chairman, Joint Economic Committee,
Congre88 of the United State8,
Wa8hington, D.C.

DEAR MR. CHAIRMAN: I am pleased to transmit herewith a staffstudy entitled "The 'Natural' Rate of Unemployment." The staff studywas prepared by Dr. Lowell E. Gallaway of the Joint Economic Com-mittee staff and Dr. Richard K. Vedder, a former member of theCommittee staff.
This staff study provides estimates of the magnitude of the rates ofunemployment that are "normal" or "natural" for the American econ-omy since 1960. These estimates show that the "natural" rate of un-employment has been increasing quite regularly and currently is inthe vicinity of 7 percent of the labor force. The estimates contained inthis staff study provide a benchmark that should prove useful in inter-preting the true extent of U.S. unemployment.

Sincerely,
ROGER W. JEPSEN,Chairman, Subcommittee on Monetary and Fiscal Policy.
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THE "NATURAL" RATE OF UNEMPLOYMENT

By Lowell E. Gallaway* and Richard K. Vedder**

I. INTRODUCTION

Possibly the most discussed indicator of the overall performance of
the American economy is its unemployment rate. A seemingly straight-
forward statistic, measuring the percent of those able and willing to
work and unable to find jobs,' it is, at the same time, an imprecise
number. Unemployment is not homogeneous. It arises out of a variety
of situations and its very heterogeneity makes it hard to interpret.
What is most difficult is the concept of the "natural," or "normal," rate
of unemployment in the economy, a notion that is important from the
standpoint of evaluatin~g the significance of any particular rate of un-
employment. Historically, the "natural" rate of unemployment has
been confused with the idea of "full" employment, a term that carries
connotations of being a desirable level of employment and one that was
given something of an aura of legal status in the immediate post World
War II period with the enactment of the Employment Act of 1946.
That tradition has been maintained. In its most recent form, the
Employment Act of 1946 states: 2

The Congress further declares and establishes as a national
goal the fulfillment of the right to full opportunities for use-
ful paid employment at fair rates of compensation of all indi-
viduals able, willing, and seeking to work.

Until recently, "full" employment was never defined legislatively
with any exactitude. Rather, through most of the post World War II
era it has been something of a "will-o-the-wisp," always elusive, always
just beyond, our grasp. Even at the low levels of employment attained
in the 1960's, as low as 3.5 percent in 1969, there were pleas from high
places for "better" performance. In 1966, Secretary of Labor Willard
Wirtz advocated pushing on towards a goal of two-and-one-half per-
cent unemployment s and, on October 15, 1982, in testimony before the
Joint Economic Committee, he seemed to imply that the existence of
any unemployment meant a failure to attain "full" employment.'

*Dr. Lowell E. Gallaway is an economist on the staff of the Joint Economic Committee.
Dr. Richard K. Vedder is a former economist on the staff of the Joint Economic

Committee.
IThe basic deflnition of unemployment is one that emphasizes individual labor market

choice, i.e., people deciding whether thev wish to seek work. Thus, individuals classify
themselves into labor force categories through their actions in the labor market.

60 Stat. 23. Public Law 304-79th Congress.
Secretary Wirtz was commenting on the February, 1966. monthly report of unemploy-

ment. It indicated a jobless rate of 3.7 percent and he expressed confidence that an unem-
plovment rate of 2.5 Dercent could, and should, be attained In the American economy.

This hearing was entitled "The Employment Situation."

(1)
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In 1978 the Congress amended the Employment Act of 1946.5 One
of the major changes was the provision of a definition of a medium
term "full" employment goal of three percent unemployment among
the labor force aged 20 years and over and four percent for the labor
force 16 years of age and over., This medium term goal has been
achieved in only seven of the post World War II years, 1951-1953 and
1966-1969. The relative infrequency with which the legislative defini-
tion of "full" employment has been achieved raises the question of
whether what has been mandated 'by the Congress as a goal is a level
of unemployment that can be permanently maintained. Or, is it merely
a subjective notion of what would be desirable? In short, is the legis-
latively decreed concept of "full" employment one that is consistent
with the "natural" unemployment rate embedded in the basic structure
of the economy?

Of course, it may be asked, "WVrhat is meant by the rubric 'natural'?"
From the conceptual standpoint, it is relatively easy to define the "nat-
ural" rate of unemployment. Simply think of it as the minimum sus-
tainable rate of unemployment for the economy given a stable rate of
price inflation. Put another way, the "natural" rate of unemployment
may be thought of as the "equilibrium" rate of unemployment. Viewed
in this fashion, the concept is stripped of the subjective element of
desirability embodied in the notion of "full" employment. Rather, the
"natural," or "equilibrium," rate of unemployment can be thought of
as a basic constraint that the economy faces, independent of any aspi-

rations we might have with respect to the rate of unemnployment. As
has already been noted, knowledge of the nature of that constraint is
important. It provides a benchmark to which the actual performance
of the American economy can be compared. In this study, estimates o f
the "natural" rate of unemployment will be developed for the United
States in the post World War II period. Since those estimates reveal
that there has been a recent upward secular trend in the "natural" rate
of unemployment, the sources of that trend also will be assessed.

'The amendments are ponularly known as the Humohrey-Hawkins bill, the title of which
is The FDll Employment and Balanced Growth Act of 1978.6

The Employment Act of 1946, as amended in 1978, establishes this goal in Sec. 4(b) (1).
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II. THE TYPOLOGY OF UNEMPLOYMENT

Before proceeding to the development of the actual estimates of the
natural rate of unemployment, it is helpful to describe more fully ex-
actly what is meant by the concept. There are two components of the
natural rate of unemployment, frictional and structural. Frictional
unemployment denotes the level of unemployment that is the result of
short run job changes resulting from the process of reallocating labor
resources in a dynamic, changing, economy., Since the unemployment
statistics that are collected measure people's labor force status at a
particular point in time, a certain number of individuals who are "be-
tween jobs," for either voluntary or involuntary reasons, will be re-
corded as unemployed when the monthly labor force survey is taken.2
The potential for frictional unemployment is substantial. In the post
World War II period, job separations among manufacturing workers
averaged 4.3 percent a month, with voluntary "quits" outrunning in-
voluntary "layoffs." 3 How many of these separations translate into
recorded unemployment and how much of that unemployment should
be regarded as frictional, is debatable. However, an approximate es-
timate of the typical level of frictional unemployment can be obtained
if we define frictional as meaning a period of unemployment of less
than 15 weeks duration. Then, by relating the unemployment rate to
the proportion of unemployment that is for periods of longer than 15
weeks, via a regression equation of the form:

(1) Ut=a+b(ULT)t

where U. is the unemployment rate in time t and (ULT) is the per-
centage of unemployment that is long term (15 weeks or longer) in
nature, the intercept term in (1) will tell us what the unemployment
rate would be if all unemployment were short term, i.e., frictional.
Earlier in the post World War II period, an analysis of this type
suggested that frictional unemployment accounted for about two per-
centage points of the actual rate.4 A replication of that procedure for
the decade of the 1970's indicates that frictional unemployment
amounts to about one-and-one-half percentage points.5

The structural component of the natural rate of unemployment is
the more important one. It reflects certain underlying relationships in
the economy, such as the distribution of skill levels, the skill demands
of industry, the demographic composition of the labor force, institu-
tional legal constraints in the labor market, and the behavioral re-
sponses of the population. Collectively, these factors shape and deter-
mine what the minimum permanently sustainable unemployment rate

IThe concept of "frictional" unemployment Is described in A. C. Pigou, Theory of Un-
emplotment (London: 1933).

'The reference here is to the Current Population Survey labor force statistics that are
reported by the Bureau of Labor Statistics.

'In the period 1947-1979. quits averaged about 2.08 percent of the labor force, per
month, while layoffs averaged 1.62 percent. Data from Employment and Training Report
of the President (Washington. D.C.: various Issues).

N. .1. Simler. "Long Term Unemplorment. the Structural Hypothesis, and Public Pol-
icy. American Economic Review, vol. LIV 1964.

5 The estimated regression equation for the 1970's is:
Ut=1.42+.2023 ULT, R'=.88

(.0261)
where the number In parentheses beneath the regression coefficient is its standard error.

11-803 0 - 82 - 2
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will be. For example, the wider the range of skills among the labor
force, i.e., the greater the disparity among workers' ability to perform
in the work place, the more likely it is that those at the bottom end of
the skill distribution will be unable to find employment. Also, to the
extent the skill demands of industry exceed the capabilities of certain
segments of the labor force, structural unemployment may arise.

There are other possible determinants of the level of structural un-
employment. The demographic mix of the labor force may be an influ-
ence. If certain population sub-groups tend to have higher levels of
unemployment than others, their relative importance in the labor force
will affect the level of structural unemployment and the natural unem-
ployment rate. Or, if there are institutional and legal constraints that
hder people's access to labor markets, such as discrimination and

minimum wage laws, the volume of structural unemployment may be
affected. Finally, there is the matter of the basic attitudes of people
seeking work. If someone becomes displaced from a current job, that
individual may search for alternative employment opportunities with
varying degrees of vigor, depending on what alternative sources of
income are available, such as private income transfers, savings, food
stamps, unemployment compensation benefits, and other public income
maintenance programs. The importance of these factors should not be
underestimated. The intensity with which the unemployed search for
a new job, as well as their willingness to accept certain jobs, determines
how long they will remain unemployed and influences the observed
unemployment rate via a change in the volume of structural unemploy-
ment.

Assuming that it is possible to empirically estimate the natural rate
of unemployment the structural component of unemployment can be
derived by subtracting from the natural rate the estimated contribution
to unemployment that is frictional in nature.

Once the natural rate of unemployment is known, the third possible
variety of unemployment, cyclical, can be estimated. Cyclical unem-
ployment is defined as the actual rate of unemployment less the natural
rate. Thus, it may be either positive or negative, depending on whether
the actual rate is above or below the minimum permanently sustain-
able unemployment rate for the economy.

l We make this assumption, hopeful that Milton Friedman's observations In "The
Role of Monetary Policy,' American Economic Review, vol. LVIII, 1968, to wit: "Unfor-
tunately, we have as yet derived no method to estimate accurately and readily the natural
rate of either Interest or unemployment," are not a permanent Injunction In this respect.
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III. A MODEL OF UNEMPLOYMENT

Given a definition of the natural rate of unemployment that is
couched in equilibrium terms, any attempt to empirically determine
its level would seem to require a conceptual framework that focuses
on labor market equilibrium. An extended model of that form is pre-
sented in Appendix I, a model that emphasizes the relationships be-
tween unemployment, the rate of price inflation, the rate of change in
money wage rates, and the rate of growth in output per unit of labor
input, or productivity.' The linkage among them is very straight-.
forward. Price and productivity changes interact with money wage
rate changes to determine the real cost of producing a unit of output,
hereafter referred to as "real unit labor cost." 2 Unit labor cost itself,
that is, unadjusted to reflect price changes, captures the impact of
major cost, or supply, influences, either in the form of levels of money
wage rates or levels of productivity per unit of labor input. Ceteris
paribus, increases in unit labor cost, resulting from increases in money
wage rates that exceed the rate of increase in productivity, reduce the
level of profitability of industry, as well as levels of employment.'
On the other hand, increases in the prices at which output is sold tend
to increase profitability and employment.

The foregoing relationships imply a positive response of the unem-
ployment rate to changes in the level of real unit labor cost. Admit-
tedly, there are alternative theoretical paradigms that argue differ-
ently. However, they are inconsistent with the basic evidence. A
discussion of them is contained in the more formal and technical expo-

sition contained in Appendix I. The empirical evidence that leads to
these alternatives being rejected and the positive relationship between
real unit labor cost and unemployment being confirmed is also con-
tained in Appendix I.

The empirical results presented in Appendix I embrace the entire
period of the twentieth century, with the exception of the World War
II years, and provide a very powerful test of the basic model that has
been set forth. To illustrate, consider such disparate periods as The
Great Depression of the 1930's and the interval 1962-1980. In the for-
mer, unemployment rises sharply to record levels, falls, rises, and falls
again and, at the end of the period, wages and prices are rising and'
unemployment falling. In the latter, unemployment begins high, cycles
through three full swings in economic activity, and the era closes with
prices, wages, and unemployment all rising, the former two quite
sharply. Together, the two periods embrace catastrophic depression,
followed by modest recovery, relatively low levels of unemployment
accompanied by modest price inflation, and substantial price inflation
in association with rising levels of unemployment i.e., "stagflation."
You name it and it can be found in these years. Yet, the basic model
postulated here does a remarkable job of explaining variations in un-

I The model presented in this study Is not a new one. Its basic thrust is similar to ideas
advanced by Irving Fisher. The Money Illusion (New York: 1930) : A. C. Pigou. op. cit.:
Friedrich A. Hayek, Unemployment and Monetary Policy (San Francisco: 1979) and
W. H. Hutt, The Keynesian Episode: A Reassessment (Indianapoll: 1979).

' Real unit labor cost Is also the real wage rate adjusted for changes in the productlvit7
of labor.

'The Importance of industry profitability as a determinant or employment (unemploy-
ment) Is clear. An examination of the relationship between the unemployment rate and
the corporate profit share of national income one year earner for the eleven employment
cycle peaks and troughs since 1950, plus 1981, reveals a simple correlation between themof -0.85.
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employment, as indicated by the graphic displays in Figures 1 and 2,
which compare the actual unemployment rate with the rate predicted
by the model. The correspondence between actual and predicted values
is quite strong in both time periods.
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Predicted - -X-
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Figure 1
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The empirical relationships reported in Appendix I indicate that
real unit labor cost moves in a cyclical fashion, generating cyclical
movements in unemployment. This is the direct result of the nature of
labor market adjustment mechanisms in the American economy. Money
wage rates respond to changes in the levels of prices and productivity
in a partial fashion in the short run. For example, the evidence con-
tained in Appendix I indicates that, during the current year, a one per-
cent rise in prices will lead to only a 0.83 percent rise in money wage
rates in that year. Additionally, the partial adjustment of money wages
to changes in productivity is even less complete; a one percent change
in productivity produces only a 0.31 percent change in money wages.
However, in the long run, when comparable points in the business cycle
are compared, until recently, the average rate of change in money wage
rates has been equal to the sum of the average rates of change in prices
and productivity. Table 2 of Appendix I illustrates this phenomenon.
Between 1948 and 1960 the average rate of change in productivity was
3.0 percent and in prices, 2.5 percent. The rate of change in money wage
rates was 5.5 percent.' Between 1960 and 1969, both business cyc e
peaks, the relevant rates of change were 3.1 percent in productivity,
2.2 percent in prices, and 5.3 percent in money wages. From 1969 until
1973, productivity rose 2.3 percent a year, prices 4.6 percent, but money
wages rose at a rate of 7.1 percent. And, from 1973 to 1979, productivity
was up by only 0.7 percent a year, prices by 7.9 percent a year, and
money wages by 9.0 percent a year. Thus, in the most recent swing of
the business cycle,5 money wages rose by 0.4 percent a year more than
the sum of the rates of change in prices and productivity. As will be
seen later, this has substantial implications for the level of the natural
rate of unemployment.

'The data are from the Employment and Training Report of the Prestdent, op. cit.
6

Ibid.
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IV. THE RECENT HISTORY OF THE NATURAL RATE OF
UNEMPLOYMENT

In order to distinguish between cyclical and structural unemploy-
ment and, by implication, determine the natural rate of unemploy-
ment, a more explicit understanding of how cyclical unemployment
is generated by the unemployment model described in Appendix I is
necessary. An excellent case in point is the 1961-1969 trough to peak
business cycle. Beginning in 1961, the sum of the rates of change in
productivity and prices consistently exceeded the rate of change in
money wage rates through 1965. By 1965, this sequence of changes
had produced a 23-percent increase in the corporate profit share of
national income.' Also, real unit labor cost had drifted downward by
3.3 percent. This all occurred because of the operation of a money
illusion effect in labor markets. The real wage rate paid to labor rose
less rapidly than did labor's productivity, redistributing income from
employees to employers. The result was an expansion of employment
opportunities and a fall in the unemployment rate, with a lag of
about one year.2

After 1965, though, the long run labor market adjustment mecha-
nism took hold and the rate of change in money wages exceeded the
sum of the rates of change in prices and productivity, despite an
escalatwn of the rate of price inflation to almost five percent a year.
In 1969, real unit labor cost surged back to its 1961 level, the corporate
profit share of national income fell sharply, and, in 1970, a year later,
the unemployment rate averaged 4.9 percent, 1.4 percentage points
higher than in 1969. A graphic representation of these changes is
shown in Figure 3.

The 1961-1969 experience is classic. It illustrates how a mild burst
of unanticipated inflation (about five percent between 1961 and 1965)
can be used to push the unemployment rate temporarily below its
equilibrium level by redistributing real income from workers to em-
ployers. However, the reduced unemployment is only temporary. As
the longer term labor market adjustment begins to operate, the in-
come redistribution is reversed and the unemployment rate returns
to a level that is more capable of being maintained on a permanent
basis. The general rule is that labor market adjustment mechanisms
will pull the economy towards the equilibrium, or natural, rate of
unemployment. For sure, any stable rate of price inflation will pro-
duce, quite quickly, the natural rate of unemployment. Building on
these principles, it is possible to define an expression that will meas-
ure the natural rate of unemployment over any particular period
of time (see Appendix I for details). When this expression is used
to calculate natural rates of unemployment for the period 1961-1979,
it becomes evident that there has been an upward drift in the natural
rate, from 4.38 percent in 1961-1979 to 6.62 percent in 1973-1979, a
rise of about two-and-one-quarter percentage points.

1 The corporate profit share of national income rose from 11.23 percent in 1961 to 13.98
percent In 1965. Source: Department of Commerce. Bureau of Economic Analysis.

2 The choice of a one year lag In the relationship Is based on exoerimentation with various
lag structures. The one-year lag produces the best fit between the variables. The logic of
some type lag Is appealing. Employers may well respond to Increasing real unit labor cost
by searching for alternatives other than the laying off of a Ilhor force that Is experienced
In Its tasks. Ao. once it becomes clear that labor force reductions are necessary, it is
tempting to accomplish them through a process of attrition, simply not replacing workers
who quit, die, or retire.
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Since 1979, the natural rate of unemployment may have increased
even further. However, the 1980-1981 business cycle was too brief to
warrant the application of the methodology described in Appendix I
since it might be questioned whether sufficient time elapsed to com-
plete the adjustment processes that are at the core of the unemploy-
ment model. But, other evidence is suggestive in this regard. A re-
cent study covering the period January 1981 through Septemrber
1982 reveals that the unemployment rate reported by the Bureau of
Labor Statistics, the standard one, has been drifting upward at the
rate of .068 percentage points a month relative to the rate reeported
by the Employment Training Administration, a rate that is based
on unemployment among workers insured by the unemployment com-
pensation system. Since uninsured workers are more likely to be
involved in marginal types of employment, this drift may reflect an
increase in structural unemployment among those on the fringes of
the labor market. At any rate. it would seem appropriate to regard
the 6.62 percent estimate of the natural rate of unemployment as a
minimum estimate for the current period.

a Paul B. Manchester, "A Short Run Model for Predicting the Monthly Unemployment
Rate," Staff Study, Joint Economic Committee, November 1982.
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V. THE SOURCES OF CHANGE IN THE NATURAL
RATE OF UNEMPLOYMENT

The marked rise in the natural unemployment rate indicates an
increase in the volume of structural unemployment since 1960. What
are the sources of such change? An analysis of shifts in the structure
of unemployment between 1960 and 1979, both business cycle peaks,
is revealing. In Table 1, ratios of the unemployment rate by labor
force sector to the unemployment rate for white males, aged 20 and
over, regarded as the "prime" labor force sector, are shown. They
indicate that the relative amount of unemployment among those aged
16-19 (both sexes) and females. aged 20 and over, has risen, in both
cases very substantially. If the teen-age group had maintained its
1960 position relative to white males, 20 years of age and over, its
unemployment rate in 1979 would have been 12.6 percent, instead of
the actual rate of 16.1. Similar estimates for females, aged 20 and
over, indicate that their unemployment rate in 1979 would have been
4.4 percent, rather than the actual rate of 5.7 percent. As to black
males, 20 and older, the deterioration in relative status was minor.
The same position in 1979 as in 1960 would have produced an unem-
ployment rate of 8.2 percent, compared to the actual rate of 8.5
percent.

The shifts in the demographic structure of unemployment will ac-
count for 0.97 percentage points of the estimated 2.24 point rise in the
natural unemployment rate in the 1960's and 1970's.1 Of this, 0.14

TABLE 1.-RATIOS OF SECTOR UNEMPLOYMENT TO UNEMPLOYMENT, WHITE MALES, 20 YR. AhD OLDER,
1960 AND 1979

Ratio of sector unemployment rate to
unemployment rate, white male,

20 yr. and older

1960 1979 ChangeSector

Demographic:
16-19 yr. both sexes.......................................................................
Female. 20 yr. and older......................................................................
Black male, 20 yr. and older..............................................................

Occupational:

3. 13 3.83 +0. 70
1.09 1.36 +.27
2.29 2.36 +.07

Professional and technical..................................................... .............. . 40 . 6 7 +. 27
Managers .... ............................ _.. 33 .58 +.25
Clerical _ ., , .,,...,.. ........ .90 1. 10 +. 20
Sales....... .............................................................................................. 90 1. 08 +. 1B

All white collar...........6...4.92...2..........................................8... .... 64 .92 + 28

Operatives.. ...... ,,.._ ....,.,,.,,.,.,. 1. 90 2. 14 +. 24
Craftsmen ........ . _ .. ... 1. 26 1. 25 -. 01
Nonfarm labor... .......... ,,.,, . .. ,,,,,, ............ 3. 00 3. 00 0

All blue collar...............1..................................... , , 1. 86 1. 92 +. 06

Private household ,.,,.,,,._.. .. ,. .1. 26 1. 33 +. 07
Other service._................ . ,.,.,,,,,,,. ,, ... .... ,,.,,. 1.43 2. 03 0 +. 60

All service .,, , 1. 38 1. 97 4. 59
Farm .. ._. ....................... 64 1. 06 +.42

Source: Bureau of Labor Statistics.

I The structural shifts specific to particular demographic groups are calculated by apply-
ing the ratios of sector to prime Unemployment to the prime unemployment rate in 1979
and calculating the overall unemployment rate that this would produce. That "synthetic"
unemployment rate Is then subtracted from the actual rate to determine what portion of the
actual rate is the result of structural changes specific to the demographic groups in
question.
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percentage points is the result of the non-prime demographic groups
becoming more important in the labor force, while 0.83 points rep-
resent the impact of changes in the structure of unemployment that
are specific to these groups.2 This leaves 1.27 percentage points to be
explained as non-demographically specific structural change. See Ta-
ble 2 for a summary of the sources of change.

The concentration of demographically specific structural change
among teen-agers and females suggests that it may reflect the rela-
tively large increase in the proportion of these population sub-groups
that are choosing to participate in the labor force. Among the 16-19
group (both sexes) the civilian labor force participation rate rose
from 44.0 percent in 1960 to 58.0 percent in 1979.3 Among females,
aged 20 and over, the increase was from 37.6 percent in 1960 to 50.6
percent in 1979. Meanwhile, labor force participation among white
males, aged 20 and over, fell from 86.0 to 80.1 percent in that interval.
Among black males, aged 20 and over, the decline was from 86.2 to
77.1 percent. The relative increase in the number of females and teen-
agers in the labor force may well mean that, among these groups,
people with relatively less skill have been entering the labor force,
driving up the amount of employment that should be regarded as

structural in character.
An examination of changes in the occupational structure of unem-

ployment produces results that are quite consistent with the demo-
graphic changes. U nemployment appears to have become more con-
centrated among groups that have a heavy representation of females
and young people among those who are employed. These are the white
collar and service areas. 4 It is interesting to note that blue collar
workers have maintained their relative position vis-a-vis the prime
labor force sector. Even non-farm laborers show no decline in their
relative unemployment status. This would seem to suggest that the
increase in the amount of structural unemployment that has been
identified is not rooted in technological changes that are rendering
the relatively unskilled blue collar and laborer types less competitive
in the labor market.5

TABLE 2.-SOURCES OF INCREASE IN NATURAL RATE OF UNEMPLOYMENT, 1961-69 TO 1973-79

Amount of in.

Source of Increase 
crease (percent)

Demographic specific ............... , ........ 0.,...... , . 97

Due to change in demographic weights ............... ........ ............ .... . 14

Due to change in demographic structure of unemployment . ................................... . 83
Nondemographic specific . ........................................................ ................. 1. 27

Total ... 2..................... ............ . . 2. 24

Source: Calculated from Bureau of Labor Statistics data.

2The proportion of the demographic specific structural shifts that can be attributed to

a pure change In demographic weights Is calculated by applying the 1961 weights to the

1979 unemployment rates and observing how much of change In unemployment this

produces.
5The data cited in this paragrraph are from the Employment and Training Report of

the President. various Issues, op cit.
'For example, among females, in 1979, employment in the white collar and service areas

accounted for 84.2 percent of all fema e employment. The similar percentage for males

was 49.7. Ibid.
5 The technological concept of structural change Is a recurring theme. It was very popular

in the early 1960's. However, the evidence then, as now, was not consistent with It. See

"Higher Unemployment Rates, 1957-1960: Structural Transformation or Inadequate De-
mand," Staff Study, Subcommittee on Economic Statistics, Joint Economic Committee of

the Congress (Washington, D.C.: 1961).
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As to the demographically non-specific increase in the natural rate
of unemployment, a number of likely explanations might be offered.
There is the possibility that it represents a general widening of the
gap between the skills of the labor force and the skill needs of in-
dustry. However, as just noted, the evidence on the shifts in the
occupational structure of unemployment are not consistent with this.

A much more likely, and important, possibility is that workers
labor supply responses have been altered in a fashion that affects the
intensity of their job search effort, once they become unemployed,
as well as their "reservation" wage, i.e., the wage rate below which
they will not accept employment but will prolong the search process.
A major factor in this regard is the existence of substantial unemploy-
ment compensation programs. The evidence is clear that the avail-
ability of unemployment compensation benefits is positively related
to the level of unemployment.8 And, that availability has been rising.
Over the course of the 1961-1969 business cycle, about two-thirds of
the civilian labor force was in employment covered by unemployment
compensation systems. Contrast this with the almost 80 percent in
covered employment in the years 1974-1979.'

In addition to unemployment compensation benefits, there are other
social transfer payment systems to consider. The food stamp pro-
gram did not exist in the 1960's. By the end of the 1970's, payments
under this program amounted to over 6 billion dollars.8 Vendor medi-
cal payments more than quadrupled during the 1970's. All told, social
welfare expenditures in the United States rose from being about 13
percent of personal income in 1960 to almost one-fourth of personal
income at the end of the 1970's.9 Such a growth in the relative impor-
tance of "safety-net" expenditures alters people's attitudes with re-
spect to what is an acceptable job, producing an upward drift in the
natural unemployment rate.

6 Some of the representative studies of this subject are the early work of Gene Chapin,
"Unemployment Insurance, Job Search, and the Demand for Leisure," Western Economic
Journal, vol. 9, 1971, and, later, Martin Feldstein, "Unemployment Compensation: Adverse
Incentives and Distributional Anomalies." National Tax Journal, voL 27, 1974.

'U.S. Employment and Training Administration.
social Security Administration.

* Total social welfare expenditure data are from the Social Security Administration and
the personal income data are from the Department of Commerce.
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VI. THE NATURAL RATE AS A POLICY CONSTRAINT

The existence of a definable natural, or equilibrium, rate of unem-
ployment implies the existence of a constraint that economic policy
makers can violate only with serious consequences. For example, con-
sider the interval 1966-1969, when the actual unemployment rate was
forced below the natural rate, creating negative cyclical unemploy-
ment. This was accomplished through an escalation of the rate of price
inflation to about five percent a year. However, even this could not hold
the unemployment rate below the natural level indefinitely. Witness
the surge in unemployment in 1970.

Unfortunately, there was a residual impact from the experience of
the 1960's. By 1970, the persistent rise in price levels had engendered
higher rates of increase in money wage rates as labor markets came to
expect price inflation in the vicinity of five percent. This carried over
into the early 1970's, when recovery from the 1970 recession was occur-
ring. Whereas, in the recovery following the cyclical downturn of 1961.
money wage rate increases averaged about 4.4 percent between 1962
and 1965, they averaged 8.4 percent between 1971 and 1974. In the
period 1971-1972 this created only minor problems due to increases in
productivity of 3.4 percent a year. In fact, the pattern of recovery
from the downturn of 1970 seemed to be following the classic course
(except for higher rates of price inflation) for post-World War II
American business cycles. However, in 1973 and 1974, productivity
increases were well below average (actually turning negative in 1974)
while money wage rates continued to rise in response to the current and
previous period's price inflation. Consequently, despite very substan-
tial rates of price inflation, real unit labor cost rose and unemployment
increased, particularly in 1975, producing what has come to be known
as "stagflation."

The remainder of the decade of the 1970's represented more of the
same, with the thrust of economic policy being in the direction of
short term management of the system, the philosophy that had been so
confidently extolled at the beginning of the 1960's. Looking back on
this era from the perspective of the early 1980's, it is easy to question
whether the optimism of the early 1960's was warranted. Compare
1980 to 1961. The unemployment rate in 1961 was 6.7 percent, to that
time the highest rate for the post-World War II period. In 1980, it was
7.1 percent and rising. At that, it was lower than it had been in 1975
and 1976. As to inflation, in 1961, the rate of price inflation was 1.0
percent. In 1980, it was 11.1 percent and had been as high as 13.0 per-
cent. Real economic growth was adequate, but not spectacular by his-
torical standards-running at 3.55 percent per year, just slightly less
than the long term historical average of about 3.6 percent a year. Even
the interval of greatest economic growth in this period, 1961-1969,
showed only a rate of growth of 4.7 percent, compared, for example,
to the 6.0 percent that marked a similar period, 1921-1929. Or, take the
period 1921-1941, embracing the Great Depression of the 1930's. The
real growth rate in that interval was slightly greater (3.60 percent)
than it was in the two decades under discussion here.'

1 The growth rates are calculated from the real Gross National Product statistics reported
by the Department of Commerce, Bureau of Economic Analysis.
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The rather mixed record of success in "managing" the American
economy between 1961 and 1980 raises the issue of whether, given the
existence of a natubral rate of unemploymevl, short term manipulation
and control of economic variables has much to offer from the stand-
point of improving economic performance. Perhaps, it may be postu-
lated, the economy would do just as well, or even better, if national
economic policy focused more on providing conditions that are con-
ducive to long term economic growth, rather than emphasizing the
control of short term economic conditions. To explore that possibility,
the actual performance of the American economy in the period 1961-
1980 will be compared with the results of a simulation of the economy
which assumes no attempt at managing it in the short run, except for a
fixed rate of growth in the monetary base.2 The model used to produce
the simulation is the basic unemployment model of Appendix I plus
relationships describing the determinants of real output growth and
the level of price inflation. The detailed structure of the model is
described in Appendix II.

A comparison of the results of the simulation, which assumes a two
percent annual rate of growth in the monetary base, with the actual
performance of the economy is shown in Table 3. The only substantial
difference is in the rate of price inflation. Two decades of attempts at
short term management of the American economy produced about
four percent a year more price inflation with no appreciable effect on
unemployment or the real growth rate, the latter two being determined
by the underlying structural realities of the economy, that is, the
forces that determine the natural rate of unemployment.

Interpreted within the framework of Arthur Okun's "misery index,"
the sum of the rate of price inflation and unemployment rate, the
economy that was subject to detailed attempts at short term manage-
nient produces an index of 9.95 while the unmanaged (simple mone-
tary growth rule) economy yields an index of 6.16. The clear
conclusion would seem to be that the existence of a natural rate of
unemployment in an economy renders short term economic policy tools
ineffective, at best.

TABLE 3.-COMPARISON OF ACTUAL PERFORMANCE OF ECONOMY WITH SIMULATION ASSUMING
2 PERCENT RATE OF GROWTH IN MONETARY BASE, UNITED STATES, 1961-S0

[In percent]

Actual Simulated
performance performance

Performance statistic 1961-80 1961-80

Real growth rate. . ................... .............................................................................. 3. 55 3. 57
Average unemployment rate .,.,.,............................ ,,,,,.,,,,,,,,,,,,,,,,..,. 5. 22 5. 38
Average rate of price inflation . ........................ .....,.,,,,.,,,,,.,,,,,,.,,,,.,,,,.......,.. 4. 73 . 78
*Mlsery" index . ........ , ..,,,,,..,,.,,_ . ................,,,,,,,,,,,,............ ... 9. 95 6. 16

Source: Authors' Calculations.

aThe magnitude employed Is the adjusted monetary base which consists of (1) reserve
accounts of financial institutions at Federal Reserve Banks. (2) currency In circulation
(currency held by the public and in the vaults of all depository institutions), and (3) an
adjustment for reserve requirement ratio changes.
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VII. CONCLUSIONS

The basic conclusions to be drawn from the analysis presented in
this study are as follows:

(1) There is a natural rate of unemployment in the American
economy.

(2) The natural rate of unemployment has trended upward in the
past two decades, rising by about two-and-one-quarter percentage
points since the period 1961-1969.

(3) The natural rate of unemployment stood at 6.62 percent over
the interval 1973-1979 and there is evidence to suggest that it may
have risen further since then. Thus, the 6.62 percent estimate is a
minimal one. Actually, the rate is probably in excess of seven percent
at this time.

(4) About one percentage point of the observed increase in the
natural rate of unemployment can be attributed to structural changes
in the labor force specific to certain demographic groups, largely teen-
agers and females, aged 20 years and older. About one-seventh of the
demographic specific changes reflect the changing relative importance
of the demographic groups in question. The remainder reflects struc-
tural changes that have altered the relative labor market status of
these groups.

(5) About one-and-one-quarter percentage points of the increase
in the natural rate of unemployment is the product of non-demo-
graphic specific structural changes. Technologically induced unem-
ployment does not appear to be a likely explanation for this change.
Rather, it seems more convincing to argue that the source of this rise
in the natural unemployment rate may be found in the greater avail-
ability of benefits under various social programs, benefits that have
produced modifications in people's attitudes with respect to what
constitutes an acceptable job and/or an acceptable wage rate.

(6) The existence of a natural rate of unemployment limits the
capacity of economic policy makers to manipulate the economic sys-
tem. It appears that such important real magnitudes as the rate of
economic growth and the unemployment rate cannot be altered in
the long run by short term management of the economy.

A few final words. The estimates of the natural rate of unemploy-
ment that have been developed here suggest quite strongly that the
legislatively defined goals of economic policy, as set forth in the
Employment Act of 1946, as amended in 1978, are exceedingly opti-
mistic. The stating of an intermediate term goal of four percent un-
employment, a rate that is less than the natural rate in the 1960's, is a
case in point. Certainly, this analvsis argues that. using macroeco-
nomic policy tools, such an unemployment rate could be attained, and
then only temporarily, through the injection of a massive burst of
unanticipated price inflation in the economy. Realistically, unemploy-
ment rates of the magnitude that have been defined by the Congress
as "goals" can only be achieved through producing substantial changes
in the structural facets of the American economy that have led to the
existence of a natural unemployment rate in the vicinity of seven
percent.



Appendix I. A MODEL OF LABOR MARKET ADJUSTMENT
Consider an economy in which the demand for labor (DL) is determinedaccording to the familiar marginal productivity conditions:

(1) DL=ff(w,)
where w, denotes the real wage rate.

Let the supply of labor (SL) be a fixed fraction of the population, I.e., perfectlyinelastic:
(2) SL=SO

This assumption is reasonably consistent with the facts of American society.'For purposes of simplifying the analysis, we will assume an invariant populationover time.
Equating expressions (1) and (2) gives

(3) So=DL=f(w1)
which produces an equilibrium real wage rate, designated hereafter as w,*, andan equilibrium level of employment, N*. Let it be understood that at this equillb-rium there will exist an equilibrium level of unemployment, U*, consistingpartly of the frictional variety and partly of a structural kind brought on byinstitutional constraints (such as minimum wage laws) that make it impossibleto employ people with very low levels of marginal productivity. This is, of course,the "natural" level of unemployment.

Accompanying this real wage version of the labor market is a money wageversion in which the demand schedule for labor is multiplied by the price level(P) so that at any point on the money wage demand schedule
(4) widow, P
where wm is the money wage rate.

Assume an initial equilibrium at which wr=wr*. Now, introduce an exogenouschange in the price level, induced by a change in money aggregate demand, whichshifts the money wage demand schedule for labor, either to the left or to theright. In the absence of any adjustment in money wage rates, the real wage ratewill deviate from equilibrium, a decrease in prices making it greater than w,*and an increase moving it below w,*. In either case, cyclical unemployment, de-fined as the difference between the actual and the "natural" level of unemploy-ment (U-U*), which may be either positive or negative, is created. If there is afall in prices, real wage rates rise, employment falls, and the unemployment levelrises above Us. A rise in prices lowers real wage rates, enabling employers tohire workers whose marginal product previously was lower than the real wagethey would have commanded. Thus, unemployment falls below Us and (U-U*)becomes negative.
In the real wage labor market we assume no change in the given technologicalconditions of production that underlie the demand schedule for labor. Conse-quently, the changes in the money wage labor market are reflected in movementsalong the real wage demand schedule for labor. Thus, the market is displacedfrom (or "shocked off") its equilibrium position.
For discussion purposes, let us assume that positive cyclical unemployment isthe disequilibrium situation under consideration. A neoclassical adjustmentmechanism suggests that money wage rates will fall until the equilibrium realwage rate, w,*, is reestablished. Symbolically, the pure neoclassical adjustmentmechanism would be:

(5)

'The assumption on labor force participation In the aggregate is generally consistentwith Clarence D. Long, The Labor Force Under Changinp Income and Employment (Prince-ton, N.J.: 1958) who argues that the aggregate labor force participation rate tends to bestable in a developed Industrial economy.

(17)
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Thus, there would be, at worst, only a temporary disequilibrium in the market.
In fact, in a world of instantaneous adjustments disequilibrium would never
occur.

Contrast the neoclassical mechanism with a Keynesian adjustment response in
which there would be either no change in money wage rates, i.e., absolute down-
ward rigidity in wages, or, if there were some downward adjustment in money
wage rates, there would be a corresponding fall in price levels which would
further shift the money wage demand schedule for labor to the left, thus elimi-
nating the employment effects of the wage adjustment mechanism. These two
possible adjustment responses are:

(6) *m=O, or, if wm<O,

(7)

where p' denotes the change in the price level induced by an adjustment in money
wage rates. The end result is the same in both cases, no change in the real wage
rate once it has been shocked out of equilibrium.

The neo-Keynesian view of a situation such as that under discussion would
begin by treating the real wage rate, wr, as being one of a range of possible
equilibrium labor market situations which are the product of different levels of
aggregate demand in the system. This implies that the real wage rate is deter-
mined by the level of aggregate demand. In the case of a rise in unemployment
induced by a negative shift in aggregate demand, prices fall more rapidly than
money wage rates, suggesting a wage adjustment mechanism of the following
type:

(8) *m=a+b p, O<d*midp<1

Finally, there is the "new classical" economics adjustment response. Two
versions may be postulated, a rational expectations approach and what Stein
calls "asymptotically rational expectations." 2 In the former, labor market
behavior is predicated on predictions of wage and price magnitudes where the
errors in prediction are random (non-serially correlated) in character with a
zero mean.' This implies

(9) wmm+wm+em

and
(10) D=p+e.

where the symbol indicates a predicted value and a represents an error term
in the prediction (with appropriate subscripts). Combining (9) and (10) gives

(11) w,=(wm+e.)/(p+ep)

Now, from equations (1) through (3) we may define

(12) U=So-DL=SO-f(w0)
where U denotes the actual level of unemployment. Keeping in mind our as-
sumption of a fixed supply of labor, we may write

(13) I-U*=f (w *) -f (w) =f (w,*-wO)

where
(14) d(U-U*)/d(w,*-w,)<O

For convenience purposes, we redefine (12) and (13) as follows:

(15) U-U*=O(w.-w,*), d(U-U*)/d(w,-w,*)>O

If we assume that the system oscillates about equilibrium over time,

(16) w.*=W.

where W, represents the mean real wage rate over time.

2 For a description of some of the characteristics of the "new classical" economics, see
Jerome L. Stein, "Monetarist, Keynesian, and New Classical Economics," American EUco-
nomic Review, vol. LXXX, 1981.

3 See Thomas Sargent, "A Classical Macroeconomic Model," Journal of Political Economy,
vol. LXXXIV, 1976.
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With behavior being in terms of predicted wage rates,

(17) (U-U*)=f(w,-W,)
and

(18) 'W-Wr= (w,+em)/(p+e.) Wm/p
Over time, the mean value of (11) is Wm/p and, consequently,

(19) W,-Wr=O
and
(20) U-U*=0
i.e., the mean values for (w,-w,) and (U-U*) are zero. Of course, both of
these magnitudes are still subject to a non-serially correlated error term with
a zero mean.' What this produces is random variations around a stable level
of unemployment. In reality, this result differs from an instantaneous neo-
classical pattern of adjustment only by the random variation.

The asymptotically rational expectations version of the "new classical" eco-
nomics differs from rational expectations only in the sense that the error term
associated with the predictions that influence behavior may be systematic in
character, i.e., serially correlated. This would be the case if the predicted values
of labor market magnitudes are based on a partial response to current experience
as well as a recognition of past events. However, if the end result is to restore
equilibrium in the market, the final outcome will be a gradual approach to
equilibrium and, over time, equations (19) and (20) will be satisfied, subject to
an error term that may be serially correlated.

The existence of several possible wage adjustment mechanisms rather natu-
rally leads one to wonder which best describes the American economy. To assist
in answering that question, we write the following generalized short run wage
adjustment function:

(21) (.),==a-b(w,-w,*)ti+c tl5
+ct-1 pt-l+ ....- et-. lpt_+dtirt+dt_1 ar-,
+ . . . . +dt~- art-,

where 7rt denotes the rate ochange in productivity per unit of labor. The pro-
ductivity measure is included at this point to adjust for changes in the demand
for labor that are the result of technological progress and changes in the relative
availability of the supplies of other factors of production.

The logic of the adjustment mechanism described in expression (21) is rather
straightforward. The negative relationship between the rate of change in money
wage rates in the current period and the deviation of the real wage rate from its
equilibrium value (if any) in the previous period reflects an equilibrating
response to the existence of any disequilibrium in the real wage labor market.
Thus, the further above equilibrium the real wage rate lies, the less the quantity
demanded of labor and the greater the pressure for a decrease in money wage
rates (or the less the pressure for increases). The other terms in (21) are
designed to capture the pattern of adjustments, if any, to changes in prices and
productivity in the current and past periods.

The generalized wage adjustment mechanism embodied in (21) is capable of
yielding all the possible adjustment responses that have been enumerated. For
example, in the extreme case of instantaneous adjustment of the neoclassical
type, the parameters ct and d, equal unity, all other c's and d's equal zero, and
(w,) 1is always equal to wo. In such a case, (18) collapses into
(22) (*m)t=l5+1rt

which may be thought of as a long run wage adjustment function. Given that
(23) (w) t= (W.) t/pt

expression (22) implies that

(24)

which is to say that an instantaneous neoclassical wage adjustment mechanism
yields a world in which the rate of change in the real wage rate is equal to the
rate of change in the productivity of labor.

IWe assume that the respective error terms In the predictions of money wage rates are
not correlated with the error terms in the predictions of prices.
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From the previous discussion, It should be apparent that the same parametric
conditions apply in the case of expression (21) if the adjustment process is ofthe rational expectations type. Al that Is different is that rather than the rela-tionship between changes in money wage rates and changes In prices and produc-tivity being one of wages adjusting to price and productivity movements, allthese magnitudes are being predicted accurately except for the random error
term. Thus, the causality is different but the empirical relationship is basically
the same. Therefore, hereafter we shall regard the two processes as one, delin-
eating them as an instantaneous neoclassical (RATEX) adjustment process.'

A modified version of the neoclasical adjustment mechanism can be con-
structed which Incorporates some imperfections in the adjustment process. These
might occur, for example, due to lags In the adjustments that must take place.
Under such conditions, w. may deviate from w,* and ct and d. may be less than
unity. Specifically, postulate that

(25) O<b <1
O<ct<1, and
O<dt<1

This modified neoclassical adjustment mechanism can become identical in the
long run with the instantaneous adjustment paradigm if (1) the variations of
w, around w,* have a mean of zero and (2) the sum of the various c's (and
d's) are each equal to unity. Consequently, It Is possible to have complete long
run adjustment of the neoclassical type even though there Is Imperfect adjust-
ment in the short run.The deviations of w, about w,* in the modified neoclassical adjustment regimen
do not tend to be random in character since they are the result of systematic Tags
In the adjustment process. Therefore, the end product Is similar In nature to
that generated by an asymptotically rational expectations adjustment mecha-
nism. In fact, again, exactly the same parametric expectations with respect to
expression (21) emerge, albeit because predictions of present magnitudes based
on past and current experience Is systematically imperfect. Therefore, hereafter
we will treat the modified neoclassical and asymptotically rational expectations
approaches as similar, invoking the designation modified neoclassical (ARE).

Turning to the Keynesian adjustment mechanisms, we first consider the strict
wage rigidity formulation. In it, w, becomes unequal to w'* its the result of
an exogenous shock to aggregate demand and money wages do not adjust at all.
Thus, b must be equal to zero as well as all the e's -and d's in expression (21).
The alternative Keynesian adjustment paradigm, which emphasizes the Inter-
dependence between money wages and prices, also begins with a real wage labor
market disequilibrium, w,96w,*. Now, though, flexible money wages are as-
sumed, represented by the parameter b being greater than zero and less than
or equal to unity. However, there is an Induced price level change which will
be equal to -b (wr-w,*) and all the c's are equal to zero. Under these conditions
the real wage rate remains unchanged and (w,-w,*) is a constant.

Finally, there is the neo-Keynesian adjustment model. Within it, w, Is viewed
as the equilibrium real wage and, thus, the term (w7-w,*) becomes (w,-w,),
I. e., It Is equal to zero and disappears from expression (21). The critical param-
eters are the c's, with both et and the sum of the c's assumed to be less than one.
What this yields is a variable real wage rate that reflects only a partial adjust-
ment of money wage rates. In a sense this may be thought of as a partial money
illusion.

These various formulations of the money wage rate adjustment mechanism
are summarized In Table 1. The parametric conditions associated with each of
these paradigms win be the basis for the conducting of empirical tests of the
'Validity of the several alternatives.

Our empirical exploration of the money wage adjustment mechanism in the
United States will employ the standard Department of Labor data series describ-
ing hourly compensation and productivity, as well as the price deflator series
that accompanies the wage data, to estimate expression (21) for the period
1949-1978.' It is a simple estimate in that only current values of Ot and irt are

'We realize that "purists" might object to such a grouping. However, since we cannotdiscriminate between the two possibilities empirically, we feel justified in grouping them
in this fashion.' Employment and Training Report of the Preeident (Washington, D.C.: various Issues),
Tables G-i and G-2.
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Table I

Sunmary of Characteristics of Various Money
Wage Adjustment Mechanisms

Expected Value of Parameter
Ad justment ____Other

Mechanism Re -- Re a arks
w,,w,* a d~ Othe Otewr-vr* a b ct t c,:r Other

Cs d's

Neoclassical

Instantane-
ous (RATEX) 0 0 0 1 l 0 0 none

Modified
(ARE) wrwa* 0 Ofb(l O<c<1 O(d~l ) 0 > O none

(tempo- with ct with d
rarily) sum to sum tot

1 1

Keynesian

Wage Rigidity w wra 0 0 0 0 0 0 none

Interd epen-
dence wr•wr* 0 Obta 0 Otd(l 0 Of dbl it -b(w -Wr*

Neo-Keynesian wr=wrC ? irrel- O(c(l 0<d<1 may be may be none
evant > 0: > O.

with ct with dt
sum to sum to

. _ _ ______' _ << 1 <a < 1 _.
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used as independent variables. In order to obtain a value for the term (w,-w.*)
we begin by expressing all wage rate measures in index number form.
Thus,

(26) W,),=(WO t/(w,).

and

(27) (w,*') t= (w,*) t/(Wr*)o

where the symbols (w'r)t and (w,*')t indicate the index number form of the
variables.

Now, we define

(28)

which is to say that the equilibrium wage changes as productivity levels change
between times 0 and t (measured by irt). Combining (26)-(28) gives

(29) (w,-w,*) = (W')t- (W,*%)t= (W'r)t- (1+e) =[(W r),-I,]- 1

But, the term in brackets is simply the real wage rate in time t (in index
number form) adjusted for any change in productivity that occurs between times
o and t. This translates into the real unit labor cost of producing output and
we may employ this statistic (designated) as (w"-)t) as a measure of
(w,-w,*)t. Of course, the negative one simply transfers into the constant
term of expression (21), altering, in the process, any parametric expectations
with respect to that constant. Actually, to preserve the sense of the equilibrating
mechanism, we go further and define (Wr-W,*) as [(w",)t-i-w",, thus ex-
pressing it as the deviation of real unit labor cost from its mean value for the
period under consideration.

The results of the estimation process are

(30) (*w),=2.49-0.39[(wr")t-l-Wr"]+0.83pt
(0.11) (0.07)

+0.31irt, R2 =.85, R2 =.83, D-W=1.74
(0.10)

where the values in parentheses beneath the regression coefficients are standard
errors.

All of the coefficients have the expected signs and are significantly different
from zero at normal levels of significance. In addition, all coefficients are signifi-
cantly different from unity. A comparison of the values of the parameters with
the conditions established in Table 1 yields some interesting conclusions. First,
there is no support for the Instantaneous neoclassical (RATEX) adjustment
mechanism. Not only Is b<0, but ct and dt are less than unity. Consequently,
we may reject this form of the adjustment mechanism. Similarly, there is
nothing in regression (30) to suggest consistency with the Keynesian wage
rigidity formulation. It, too, may be disregarded. As to the Keynesian "interde-
pendence" adjustment mechanism, two of the three coefficients, b and d, might
be interpreted as being consistent with it.' Therefore, even though the value of
the estimate of the coefficient ct is Inconsistent, we will temporarily reserve
judgment. The same can be said for the neo-Keynesian formulation. The values
of the parameters ct and d. are consistent but the significance of b mitigates
against it.

Finally, there Is the modified neoclassical (ARE) adjustment model. All
three of the coefficients are exactly consistent with this hypothesis. However,
there are other dimensions to the model that have not been explored. Some
further tests are required, not only of the modified neoclassical (ARE) but of
the Keynesian interdependence and neo-Keynesian possibilities.

We begin with the Keynesian interdependence model. Remembering that it
implies an unchanging value for (w/'-W"), we may establish as a condition

" Inclusion of a succession of lagged price and productivity terms in the estimating
equation introduces severe problems of multicollinearity.

.AImost any value for the estimate of the parameter dt may be interpreted as being
consIstent with the Keynesian "Interdependence' adjustment process.
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that lends It support the proposition that there should be no systematic relation-
ship between the variable (w,"-W,") and changes in money wage rates. We
test this by estimating the regression
(31) (w,"-W,"')=-0.82+0.25( w,), R2 =.22, D-W=0.80

(0.09)

In this regression both (w,"-w,") and (*m), are adjusted to eliminate
any possible distortion introduced by changes in the level of productivity per
unit of labor. The significance of this relationship reflects adversely on the
Keynesian interdependence model in that it suggests that, holding productivity
constant, changes in money wage rates will affect the real wage rate In the
expected direction.9 On the basis of the combination of this and the earlier
evidence we feel that the second of the Keynesian alternatives should be
rejected.

This leaves only the modified neoclassical (ARE) and the neo-Keynesian possi-
bilities. The key element in these is the degree of permanence of the partial adjust-
ment of money wage rates to price and productivity changes. In the neoclassical
(ARE) it is temporary while in the neo-Keynesian it is permanent. The most
straightforward way to evaluate the permanence of the partial adjustment is to
invoke expression (22) which argues that the temporary partial adjustment will
disappear over time. By simply calculating the means of the rates of change in
money wage rates, prices, and productivity over the period under consideration,
we can determine whether the rate of change in money wage rates is equal to the
sum of the rates of change in prices and productivity. The actual data are sum-
marized in Table 2 for different periods in the post-World War II era. They show
that from 1947 through 1969, the sum of the mean rates of change in prices and
productivity is almost exactly equal to the mean rate of change in money wage
rates. From 1947 to 1960, productivity rose by 3.0 percent a year, prices by 2.5 per-
cent, and money wages by 5.5 percent. Between 1960 and 1969, there was a 3.1 per-
cent a year increase in productivity, prices advanced at an annual average rate of
2.2 percent, and money wages moved upwards at 5.3 percent a year. After 1969,
though, there is evidence of a divergence between the rate of change in money
wage rates and the sum of the rates of change in prices and productivity, with
wages advancing more rapidly. Between 1969 and 1973, comparable points in the
business cycle, money wages drifted upward by about 0.2 percent a year more than
prices and productivity combined and, between 1973 and 1979, again comparable
points in the business cycle, the drift was about 0.4 percent a year. These data are
totally inconsistent with the neo-Keynesian money wage adjustment mechanism.
Instead, they support the modified neoclassical (ARE) response, accompanied by
a secular drift upward in the equilibrium real wage rate in the decade of the
1970's.

Acceptance of the modified neoclassical (ARE) money wage adjustment mecll-
anism has implications with respect to explaining the behavior of the level of

TABLE 2.-RATES OF CHANGE IN MONEY WAGE RATES, PRICES, AND PRODUCTIVITY, UNITED STATES,
1948-79

[in percent]

Mean annual rate of change in-

Time period Money wage rates ProductiviI Prices
(w) (v) (p) w-(I + p)

1948-60 ....................................... ........... 5.5 3.0 2.5 0.1960-869 ................... ...... .......................... 5.3 3. 1 2.2 0.1969-73 ................................................ 7. 1 2. 3 4. 6 .21973-79 ............................................. . 9. 0 . 7 7.9 .4

a Interestingly, this relationship was observed much earlier (for the period 1932-1938) bLorie Tarshis. "Changes in Real and Money wage Rates." Economic Journal, vol. XLIX1939. Tarshis' findings prompted Lawrence R. Klein, The Keynesian Revolution (New
York: 1947). to wonder whether "Keynes was backing the wrong horse" (p. 107) How-
ever, he resolved his dilemma by stating In the very next sentence that. "Our main concern,
however, Is not with the empirical problem but with the theoretical relation of wage cuts
to unemployment." Our concern In this study is with the empirical problem.
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unemployment In the American economy. Specifically, In line with our earlier
discussion, deviations of real unit labor cost from its equilibrium level should
produce deviations in the same direction away from the equilibrium level of
unemployment, U*. At this point, to simplify the notation, let (U-U*) be

indicated by the symbol 0 and (w,"-W,") by C.
Within the context of a modified neoclassical (ARE) view of the world, the

critical magnitude In explaining variations in unemployment Is the portion of
any change In the money wage rate which may be considered to be exogenous
to, i.e., not determined by, the other variables that affect the real wage rate.
Thus, we may write

(32)

and

(33) w,=f([wm].)

where the subscript x denotes exogenous.
Now, we may define

(34) (Wm) a = (*m) * (Wm)

where the subscripts a and n represent, respectively, actual and endogenous.
Clearly, the endogenous changes In money wage rates are defined by (21). Let

usstate (32), (33),and (21) Inlinearformasfoliows:

(35) ,=a+bi(* 1 )

(36) (*,),=ag+b2(*M).1

and

(37) (*m) .t=a3 -b3 (v,)t-1 +c3pt+dairt

Combining (35), 86) and (87) with (84) yields

(38) 0t = as + asb, - blb2a3 + bib2(*m) .+ bib2b3(vv,) t-i-bib2c3pt-bib2dsih

which may be simplified to

(39) t=a+P(*')t-l+z(*.) t b8t Xirt

The signs assigned to the parameters of expression (39) follow from the
attribution of signs in equations (35) through (37). Interestingly, from (38)
we infer that unless ba, c,, and da equal unity, Able, PS, p=X, 'y#8B, and jY#rx.
Also, if c-A&d3, fX-

Expression (39) can furnish the basis for an empirical explanation of the
level of unemployment once a minor problem is resolved, viz., the fact that the
unemployment measure Is defined as a deviation from the equilibrium level of
unemployment, a magnitude that we do not know with precision. To now, our
assumption of an invariant population has implied, within the framework of a
moldified neoclassical (ARE) adjustment mechanism, a constant equilibrium level
of unemployment. Under such conditions, that constant equilibrium would be
captured in the constant term of any empirical relationship of a linear kind.
R&Halstically, though, some adjustment must be made to take into account changes
in population and labor force that occur over time, changes which alter the
equilibrium level of unemployment. This can be accomplished within the con-
text of our basic assumption of a constant labor force participation rate, which
implies that

(40) St=So(1+V)

where q is the rate of growth in population. If we assume further that the
equilibrium level of unemployment expands proportionately to the growth in
population, i. e.,

U'*=U*o(l +qV(41)
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expressions (40) and (41) may be rearranged as

(42) (U.- U1*) =Ut =O1-Uo*(l +q)'

Dividing both sides of (42) by St gives

(43) (U.-Ut*)/S,= [U.-Uo*(l +V1 '/St
= Ut/B,-U.*/S.

Since Uo*/So is a constant, the ratio Ut/St, which is simply the observed un-
employment rate in time t, can be employed, for statistical purposes, in estimat-
ing expression (39), as a measure of ID.

Using as a measure of unemployment the standard unemployment rate data
reported by the Department of Labor' 0, we have estimated expression (39) in two
forms, one employing current values for all variables and one lagging the inde-
pendent variables one year. Again, the time period 1949-1980 is considered. The
results are summarized in Table 3. In both cases they are generally consistent
with the modified neoclassical (ARE) adjustment mechanism although thelagged version produces more robust estimates. In that formulation all variables
have the expected signs and are significantly different from zero at normal
levels of statistical significance. Approximately seventy percent of the variation
in unemployment rates is explained. This lends additional support to our previous
findings.

Some additional tests of the unemployment model have been conducted, using
data from the pre-World War II era. These data, in some cases, differ fromseries that are available currently. For example, money wage rate data areeither available in the form of estimates of annual compensation or as hourly
wage rates for the unskilled. Neither of these exactly match the wage data
for the 1949-1980 interval. However, by using both sets of data, as well asappropriate productivity series for each set, the basic unemployment model
can be tested for the period 1901-1941. For this analysis, we have used thestandard data series for unemployment rates presented in Historical Statisticsof the United States." Price change data are also taken from Historical Statistics,
with the choice being series E-135 for the consumer price Index. The two wage
series are Stanley Lebergott's annual earnings of workers while employed Dand the David-Solar index of unskilled hourly wage rates." For productivitymeasures, we use John Kendrick's estimates, as reported in Historical Statistics,employing an annual output series (D-688) with Lebergott's earnings seriesand an hourly series (D-M83) with the David-Solar wage measure.'Table 4 presents the empirical estimate of the unemployment equation for
1901-1941. It differs from the results reported in Table 8 only in that two wageand productivity series are used and the lag structure differs. Experimentationrevealed that the one year lag observed after World War II was not presentprior to the War. Instead, unemployment and real unit labor cost vary con-currently. Overall, the model does an excellent job of explaining unemploymentin the period 1901-1941, accounting for over ninety percent of the variation inthe unemployment rate. Both real unit labor cost variables are highly significantstatistically with the expected positive sign. All of the other variables have theexpected sign and one wage (hourly unskilled), one productivity (output perman-hour), and the rate of change in prices are significant at the five percentlevel or beyond. Perhaps the most remarkable dimension of the model is itscapacity to explain the phenomenon of The Great Depression. Table 5 showsthe estimated and actual values for unemployment for the years 1929-1941.The correspondence is obvious. Added to the empirical material pertaining tothe post-World War II period, the evidence supporting the theoretical model
ot unemployment is quite substantial.

to The unemployment rate data are from Table A-1. iRmploVment and Tra(Mng Reportof the Preaident, op Mft
11 Hiotorioal Statistc8 of the United States, part 1 (Washington, D.C.: 1975), SeriesD-86.
a ibid., Series D-724.is Paul A. David and Peter Solar, "A Bicentenary Contribution to the History of theCost of LIving in America," in Paul Uselding, ed., Research in Econonio Hiatorg, vol. 2(Greenwich, Conn.: 1977), pp. 59-00.
1" Historical atattecal, op. oft.
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Table 3

Unemployment Regression Results, United States, 195Y-'9F0

Regression Parameters*

Regression Constant Real Rate of Rate of Rate of R2 R 2 -W

Format Unit Change Change Change
Labcr in Money in Pro- in Prices

Cost Wages ductiv-
(wrd ity

Adjusted Real
Wage Lagged
One Period -
Other Var-

iables Current

Adjusted Real
Wage Lagged
Two Periods -
Other Var-
:o. .e_ . a---

4.77 0.72 0.20 - 0.13 - 0.25 .52 .44 1.57

(0.16) (0.23) (0.14) (0.21)

Iables Lagge-
One Period 4.79 0.72 0.39 - 0.46 - 0.32 .72 .68 1.57

(0.12) (0.1-) (0.11) (0.16)

' Values in parentheses are standard errors of regression coefficients.
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TABLE 4.-SUMMARY OF REGRESSION RESULTS, 1901 41

Regression
Independent variable or regression statistic parameters 1

Real unit labor cost (L) 1 ._ .................... . _ . __ . ...... 0. 73
(0. 08)

Real unit labor cost (DS) 1 . . .0. 33
(0. 04)

Percent change money wage (Q... .. ................................................................................................. . ° 107
(0. 17)

Percent change money wage (DS) ...................................................... ............. 0. 28

Percent change output/man-hour ... . . 18)

Percent change output/year _ . . ...... -0. 03
(.10)

Percent change prices............................................................ . . . ................................................. .88
(0. 17)

Constant .... .... _. _ _ . _ . ..... ._ _. . ..... 4. 03

R 2 (adjusted) ....... .... _._... 91
D-W. ......... ....... __ . . 1. 25

1 Values in parentheses beneath regression coefficients are standard errors. L denotes Lebergott series and DS
denotes David-Soler series.

2 Real unit labor cost Is expressed as deviation from 1929 value (= 100) and Is lagged one year.

TABLE 5.-ACTUAL AND ESTIMATED UNEMPLOYMENT RATES, UNITED STATES, 1929-41

[In percent]

Unemployment rate

Year Actual Estimated

1929 ................................................. 3.2 3.0
1930 ................................................. 8.7 8. 2
1931 ...................... ............................ 15. 9 16. 4
1932. ............................ ...................... 23. 6 22. 4
1933 ................................................. 24. 9 26. 5
1934 .. 21. 7 19. 1
1935 ................................................. 20. 1 .8
1936 .. 16. 9 13.6
1937 . . . .............. 14. 3 11.7
1938 _ .............. .............................................. .................................... 19. 0 17.3
1939 ................. .................................... 17. 2 16. 8

1941 .................................................. 9. 1.

There are additional Implications of the model. For example, consider the

impact of attempting to hold the unemployment rate below the equilibrium

level. In order to do this, the sum of the rates of growth in prices and pro-

ductivity must be kept greater than the rate of growth in money wages. Given

the long term pattern of money wage adjustment in labor markets, this can

be done only by resorting to an ever increasing rate of price inflation. Thus, if

pt>Pt-i> .* . >Pt,-n. in perpetuity, a permanent disparity, or money illusion,
can be created, provided that labor markets do not begin to anticipate the
increases in the rate of price inflation. If, at any point, you choose to halt the
process of escalating the rate of price inflation, say, merely to stabilize it, the
unemployment rate will begin to return to the equilibrium level. Furthermore,
any attempt to slow the rate of price inflation implies that pt<pt-i< .. . <t,

which means that money wage rates will rise faster than warranted by produc-
tivity and price level changes, real unit labor cost will rise, and employment
(unemployment) will fall (rise). In short, once committed to a policy of using
price inflation in an attempt to reduce unemployment below the equilibrium
level, any attempt to reduce the rate of price inflation will cause the unemploy-
ment rate to temporarily rise above the equilibrium level. Finally, there is the
clear implication that attempts to reduce the level of unemployment through
expansionary macroeconomic policy that reduces real unit labor cost by inflat-
ing the price level will not permanently reduce the unemployment rate below
the natural rate associated with a zero rate of price inflation. Thus, any stable
rate of price inflation produces the equilibrium (or natural) rate of unem-
ployment.
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The fact that any stable rate of price inflation produces the natural unem-
ployment rate provides a means of empirically estimating that rate. Assume
the following long run money wage adjustment mechanism:

(44()M) =a+O+iX

The constant term, a, in (44) Is designed to capture any time drift in the
equilibrium real wage rate in the economy, such as that already noted in the
1969-1973 and 1973-1979 business cycles. Substituting (44) into expression (39)
and solving yields:

(45) U*=4.79 +0.39a+0.72 (w,)t_2
- 0.07s_,_+0.07ptl

where the symbol, -, over the variables denotes their mean value for the period
under consideration. Using expression (45), the natural rate of unemployment
has been estimated for the business cycles that transpired in the interval 1961
through 1979. The 1980-1981 cycle is not considered on the grounds that it
was such a brief cycle that the adjustment processes that enable us to estimate
the natural unemployment rate from (45) may not have been able to be com-
pleted. The results are reported in Table 6. For the 1961-1969 cycle, the natural
unemployment rate was 4.38 percent. Over the interval 1969-1973, it was 5.72
percent and, for the 1973-1979 cycle, it was 6.62 percent, indicating that it rose
by about two-and-one-quarter percentage points between 1961 and 1979.

TABLE 6.-THE NATURAL RATE OF UNEMPLOYMENT, 1961-79

Natural rate of
unemployment

Time period (percent)

1961-69 .. 4. 38
1969-73 . . 5. 72
1973-79. 6. 62

Source: Calculations from model of unemployment.
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Appendix II. AN EXTENDED MODEL

For purposes of simulating how the American economy would have performed
under a regime of a constant monetary growth rule, the model of unemployment
presented in Appendix I has been modified to translate unemployment into
employment and real output and to provide an explanation for the determina-
tion of the rate of price inflation that enters into the labor market adjustment
mechanisms.' Certain variables are treated as exogenously given, the labor force
(L), the rate of growth in productivity (ir), and the rate of growth in the
monetary base (B). All other variables are determined endogenously by the
operation of the model. Below is a full statement of the extended modeL

THE EXTENDED MODEL
Variables:

Exogenous:
Labor Force (L)
Rate of Growth in Productivity (x)
Rate of Growth in Monetary Base (B)

Endogenous:
Rate of Growth in Money Wages (W)
Rate of Growth in Prices ( P)
Employment (N)
Unemployment Rate (U)
Real Output (Y)
Real Unit Labor Cost (w,*) (expressed

value)
Relationships:

(1) P,=f (Bt,,i)
(2) *t=f(w,*,t,,*t)
(3) Ut=f (wars-)
(4) w,*t =f(w,*tjpt,irt,*)
(5) Nt=f(Lt,Ut)
(6) Yt=f (Nt,rt)

Specific Equations:
(1) Pt=a0 +ajBt-a2Yt
(2) wt=bo-bi(w,* t_) +b2Pt+bait
(3) w,*t=w,*tj-Pt-ir+wt
( 4) U.= ho+ clw,*t-2-cap *-1-cavs r+ctw*t_
(4) Nt= (1-Ut) Lt
(6) Yt=a(1+Yt)Yt-,

(7) a= Yl9w1(1 + X81-E0+ No1 _8o)/YI9ss
(8) Yt=Nt+ir

Parametric Values:
ao= .989
a,= .943
a.=-.588
bo= 2.49
h,=-0.39
bh= 0.83
b3= 0.81
Co= 4.79
c,= 0.72
c=-0.32
c.=-0.46
c.= 0.39
a= 0.99446

as deviation from equilibrium

The lag structure of this model is such that by assuming a particular rate of
growth in the monetary base, values for all the endogenous variables can be gen-
erated sequentially in a fashion that moves from year to year producing estimates
of the various measures of performance for the economy. Table 3 of the text re-
ports a summary of the results obtained under an assumption of a two percent
annual growth rate in the monetary base.

I The mechanism for explaining the rate of price inflation Is from David Klingaman and
Rajindar Koshal, "A Model of United States Inflation, 1959-1980," Atlantic Elconomlo
Journal, vol. 10, no. 4 (December, 1982).
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