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Preface

In this work I have attempted to analyze the wage and price
structure of an importent segment of the American economy. A strong
motivating force has been & concern with basic economic goals; the
compatibllity or incompatibility of the goals of full employment and
price level stability is, in my view, & fundamental issue. Although
problems oflstructure oceupy mos£ of the discussion, the guestion of what
& free.community can do to defend itself against inflation is discussed,
albeit briefly. | |

Two lmportant related issues are not discussed, so it is per-
haps well to call attention to them at this point. When policy issues
are digcussed, it is assumed that inflation is undesirable. Even if
one were completely agnostié about distributional effects, inflation
aggravates balance of payﬁén%s difficulties, a problem facing the
American economy at the present time. Furthermore, there is some pre-
sumption that inflation tends to induce less than maximum production,
for auy glven level of resource wtilization, through making rational
caleulation of future conditions more difficult and through encouraging
speculative activities. This effect will depend on the degree of infla-
tion end is likely to be Qﬁiﬁe small, if not negligidle, for the

“creeping inflation" of post-war experience.
A second lssue is the reliability of the statistical materials

used. In general, as & data-user, I have been content to accept

xxiv



XXV

passively the output of data-producers. Even when duly warned that
date mway contain 1mperfectians, I have taken the view that half a lcaf
is better than none, If theoretical relations shine through imperfect
data, this seems, in my view, to testify to the strength of these re-
lationshtps. ‘Some have argued that price indices are virtually
worthless, because of well-known shortcomings. For instance, it has
been argued that all or pearly all of the apparent rise in prices gince
1950 is fictitious and would disappear if quality change were properly
taken into account., I canﬁot subseribe to this view. As my reserva-
tions are indicated in an earlier piece of work (Lawrenée R. Klein,
senior author, "Empiricsl Aspects of the Trade-offs among Three Goals:

High Ievel Buployment, Price Stability, and Economic Growth," Staff

Papers of the Commission on Money and Credit, forthcoming), I #hali
not repeat.fhis earlier aiscussion.

It is a pleasure to record ﬁhe meny obligations I have incurred
in the preparation of this manuscript. The generous and sympathetic
support I have received hﬁsienabled me to carry this work th:ough to
completion; it is literally true that-withcut};his aid, this work could
not have been started, much less finished.

Iavrence R. Klein served as dissertation supervisor; my debt to
him is enormous. The references in the text to his published works ere
only a small measuré of his contribution to my thinking. Professox Klein
wag most generous with his time, his ideas, end his data. His kindnesses

and his firm but gentle guidance will be forever remembered by this



student of his.

Among my former teachers, William H. Brown of Swarthmore College,
Irwin Friend, and Sldney Weintraub must be named. A student always owes
much to those who have tsught him previously, and this is no less true |
for me persconally.

R. James Ball 1s the co-euthor of Chspter I, which was first
written during the summer of 1960 when we were both &t the University
of Pennsylvanis. His stimmlus to my thinking on these subjects has been
much appreciated., We have also benefitted from the comments of
Frank Brechling, George Green, Franklyn Holzman, and Sidney Weintraub
on earlier drafts of this chapter.

In the course of working on this dissertation, the author
received generous financial support. The Samuel S. Fels Fund pro-
vided & dissertation fellowship during the 1960-1961 academic year. I
was also the reciplent of a Wharton School supplementary grant during
that period. During the summer of 1961, the National Science Founda-
tion provided a summer fellowship for a graduate teaching assigtant,
During the summer and early fall of 1962, financial support was
provided by the Cowles Poundation at Yale University. This disserta-
tion grew out of an earlier study, during the swmmer of 1960, financed
by the Commission cn Money end Credit, which led to the published work
cited above. In connection with this paper, the helpful comments and
efforts ef Joseph W. Conard, who represented the Commission, and

Moteo Abe; vwho worked with Professor Klein and me; mmst be cited,



xxvii

The computations in this work were largely done by electronic
computers. A debt of thanks is due the University of Pemnnsylvania
Computer Center, where the bulk of this work was done, Tt would be
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Chapter I, ‘Introducﬁion and Previous Researches"

Thie la a study of wage and price relationships during a period
of general inflation. During the period 1900-1957, money wages in
manufacturing increased roughly fourteenfold and consumer prices more
than trebled. The Wholesale price index of finished goods, oﬁr subject
of study in Chapter V¥, increaged to two and & half times its original
value over the period 193,3-195?.l

Thege figures should not be taken to imply that the first éix
decades of the twentieth century was a time of continuously rising wages
and prié;s. This iélfar from the case. There were sbarp declines in all
three series mentioned during the post-ﬂoriQJWar-I read justwent of 1521;
ai@ilaily; the aavent of the Great Depression (1930-1933) was character-
ized by declines in wages and prices. In addition, there were other periods
of minor downward movements in the lndlvidual series, Nevertheless; there
can be llttle doubt that all ihe series wenticned above had & strong
upward trend during the period of this study. (For an illusfration,
see Figure 6 in Chapter V below, in which the time patiern of the
Finighed gooés vholesale price index and of the manufacturing money
wage 1s presented graphically.)

Thus, in one sense, the author's subjeet of egtudy is inflation

1., Statistical series, together with sources, will be presented below
prior to the more detailed analysis.

-l -
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itself. Because inflation is an extremely broad topic, it seemed
sensible to narrow the subject of study. Consequently, most atten~-
tion will be given to empiricel wage adjustment and price level
relationghips. . These materials, which appear in Chapters III-V
.ahd in part of Chapter VI, constitute the core of this work. These
relationships do not, of course, constitute a full explanation of the
inflationary process; but if valid, they serve to further understanding
of it. Because the author is interested in saylng something about the
inflationary process-as.a whole, a rather simple magwe-economic model
is presented and anslyged in Chapter II. Within the limitations of
& gtatic analysié, the response of the economic system to potential
inflation-producing forces which are not system-determined is discussed.

The plan of this work, thenm, is as fellows. The remainder of
this chaptér'is given over to summarizing some of the previous re-
gearches in the field of wage adjustmént end price level relation-
ships. No attempt is made to include all of the slgnificant contribu-~
tions to date; instead, & discussion of the works which have had the
largest influence on the author's thinking is presented., The synopses
are necessarily brief; a complete summarization of each of the works
discussed below would require many pages.

Chapter II, which was written in collaboration with
Mr, R. James Ball, is a estatic model of the aggregative economy. The
function of this chapter is to provide a broad overview for the more
detgiled discﬁssion of the later chapters. No attempt at empirical

verification is made, at this point.
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Chapters ITI, IV, and V are the core of this study. Chapter
ITT deals with a basic‘wage adjustment or “wage bargain" relationship.
Included is some preliminary diséussion of & rough empirical estimate
of the amount of unemployment “required" for price level stability.
Chapter IV is an exploration of some ppesible refinements of the
basic ﬂagé adjustment relationship. Here the issue of the possible
irreversiﬁility of money wages is raised, and some tests are presented.
Chapter V is dengerned with empirieal relationships "explaining™ the
courge of the wholesale price index of finished goods over the
reriod 1913~1957.

Because productivity is an important link between wages and
labor cost per unit of qutput, time patterns of productivity growth
are studied in Cbapter VI. Alsc in this chapter, two stage least
squares parameter estimates of some of the empirical relationships
previously examined are presented. Chapter VII dlscusses certain
limitations of an aggregative enalysie of the 1nflaﬁionary process,
summarizing some of the arguments of other writers who have built
these limitations into their analyses. In Chapter VIII, a final dis-
cussion of the author's empirical measurements of the trade-off between
unemployment and price level stability is presented. A summary of

the major conclusions of this work also appears in this finel chapter.
1. Wege Adjustment Relstionships.

This sectlon is concerned with macro-economic studies which
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offer an explanation of the change in woney wages. The money wage
change s typié;li& explained by the level of unemployment and the
change in consumer prices. The lmportance of‘the level ef unemploy-
ment may be explalned as follows. According to standard economic -
theory, any price will rise in response to excess demand and—fall

in response to excess supply. Unemploymwent, which may be interpreted
as excess supply in the labor market, may be expected to lower wages.
In a dynamic world with constantly increasing wages, this influence
often merely slbws!duwn the rate of inerease; but even under these
circumstances, this influence can stili'be pronounced. The change

in consumer éfices has been found to exert an independent impetus to
wage changes. This reflects the well-known tendency for wages to be
adjusted to changes in the cost of living. Because the focus is on an
explanation of changes in the level of wages, these relationships may
be termed wage adjustment equations.

ALl of these studies except the Bowen work” are empirical in
nature. (The Bowen work is included in the discussion because of the
large infinence it has had on the author's thoughts on these iegsues.)
The first elght studies are based on American data, while the Phillﬁfs,
Klein and Ball, Dicks-Miresux and Bow, and Lipsey artieles2 rest on
British data. In genefal,‘the monej wage concept dlffers between

these two sets of studies., The British studies generally use, as.

2. A full cltation is glven below, at the polnt of detailed discus-
sion.
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the wage concept, wage rates, which are nationally agreed, standard

rates of payment for specific kinds of jobs. The Americen studies

are based upon average wege earnings, whlch are total wage peyments

to the individual or group involved divided by total mam-hours

worked. Hourly wage rates may differ from average hourly earnings

because loeal rates of payment mey differ from the nationelly accepted

standard rates or because premium rates are paid under _certain__gircﬁm-

gtences, e.g., payment at "time and a half" for overtime work. Unless

otherwise noted, the studies using American data discussed below refer to

wage earnings and the studies employing British data, to wage 'ra.tés.
Iawrence R. Klein has studied wage adjustment equations, in

connection with his broader econometric studies of the Americen

eco:::o'.'ny.:5 In Foonomic Fluctuations (p. 121), the change in money

weges is explained as a linear function of current unemployment,
unewmployment of the previt?us year, last year's money wage, and a time
trend. The signs of the coefficients on the unemployment variabies :
are negative, which is the expected direction of effect. A high level
of wages in the prededing year tende to retard the wage increase, while

over time the expected wage change increases. All of the explanatory

3, Iawrence R. Klein, Economic Fluctuations in the United Btates:
1921-1941 (New York: John Wiley & Scms, Inc., 1950);
1. R. Klein and A, S. Goldberger, An Econometric Model of the
United States: 1929-1952 (Amsterdam: North Helland Publishing
Company, 1955); lawrence R. Klein, "A Postwar Quarterly Model:
Description and Applications" (New York: National Bureau of
Economic Research, 1962, mimeographed).
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varlables are statistically significant, except for last year's un-
employment. The fit is rather tight, as evidenced by a coefficient
of multiple.correlation cofrected for degrees of freedom of 0.93,
while the fitted relationship appears to be free of autocorrelation
of the residuals. The method of parameter estimation is single
equation least equares and so is subjeet to the biases characteristic
of this method of analyzing economic time seriés.h The sample‘period
1s 1921-19h1,

In the Klein-Goldberger work, the wege adjustment relatiqn is
somewhat modified; here, the change in money wages is related to currént
unemployment, the previous year's change in the general price level, and
a time trend. Only the eoeij_ficient of the time trend is significant at
the 5 per cent level (with a two-tailed test), although the lagged
change in the price index is nearly statistlically significant. Breadly
aimilaf results are obtained whether the sample perlod is 1929-1952 or
1929-1950. The method of parameter estimation is limited informaticn
maximum likelihood, and once sgain, there is no evidence of autocorrela-
tion in the residuals of this relationship.

In "A Postwar Quarterly Model," the difference between the

current guarter's money wage (at an annual rate) and the money wage of

4. A more detailed discussion of the biases of this method of
parameter estimation, when applied to empirical wage adjustment
relations, appears below in Chapter III.
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four quarters ago is eleaineé a6 a linear function of a four quarter
average of unemployment, & four quarter average of changes in the
implicit price deflator of gross national product, and & time trend.
The four quarter averages of unemployment and price level changes are
averages of current values of these variables and valuee for the
preceding three quarters. Thus a four and & balf months average
lag (one and a half quarters) is built into the response of the wmoney
wageichange to the unemployment and price level change varlables. The
coefficients of all three of these variables are statistically
significant (except, possibly, for the time trend coefficient, which
is 1,95 times its standard error). The sample period is the first
quarter of 1948 to the fourth quarter of 1958, and t:he method of
parameter estimation is 1imitéd information maximum likelihood.
Before leaving the Kléin econometric models, we may observe

how the immediste determination of the general price level proceeds.

In Economic Fluctuations and in Klein-Goldberger, there is no explicit
price levei eguation; instead, the wage adjustument equation is
interpreted by the author(s) as completing the system with respect to
absolute prices and wages; In "A Postwar Quarterly Model," the Kiein-
doldberger equation representing a generalization of a constant labor
éhare (anocther interpretation would be an equation of entrepreneurial
demand for labor services) is rewritten in terms of the total private
wmoney wage bill divided b} the implicit deflator of gross national

product. Hence this relationship can plausibly be interpreted, 1ln the
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latest Klein medel, as a merk-up of unit labor costs into final
product price.5
In his 1950 note,’ Joseph W. Garbarino made an attempt to obtain
an empirical counterpart of the theoretical relationship hetween
percentage wage changes and unemployment as & percentage of the
labor force., His data refer to the United States non-agricultural
sectors, during the period 1890-1935; this period was chesen to
approximate the behavior of non-union labor markets. No formal
methods of statistical analysis were used; instead, a tabular analysis
of sub-averages was carried out. Garbarino concluded that non-vnion
laebor markets were likely to have stable money wages when unemployment
as & percentage of the labor force reached some level between 8 and 12
per cent, while a rate of ﬁdge increase greater than 3 per cent was
unlikely to occur unless unewployment fell below 5 per cent. Although
the price level change variable was not included explicitly in the
statisticsl analysis, Garbarino's peripheral comments suggest the
importance of this variable in explaining actusl money wage changes

(e.g., during the World War I period).

5. "A Postwar Quarterly Model," p. 19.

6. Joseph W. Garbarino, "Unicnism and the General Wage level,"
American Economic Review, Volume XL, No. 5, Part 1 (December,
1950}, pp. 895-896.
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Stefan Valavanis-Vall constructed a long-term econometric model
of the American econouy.T In a relation describ;d as the “wage bargain
equation,"” {the money wage change 1s explained as a linear function of
the percentage of the labor force employed, the chenge in a general
price index, and the percentage of wage earners who are unionized.

The method of parameter estimation is limited information waximum
likelihood. The coefficients on all of these variables are statistic-
ally significant, by usuel standerds. The direction of effects 18 as
expected: larger changes in money wages are apsotiated with greater
degrees of unionization and with higher percentages of labor force
employment. The fact tﬁat percentage unicnization has been growlng over
the first half of the twentieth century suggests an interpretation of
the time trend verisble in the Klein wage adjustment equations. In
Valavanis' model, there 1s no equation explicitly explaining the

price level. Since the general price index is an endogenous variable,
it mugt be determined implicitly within the system. Valavanis

assexrte that the price level is "influenced"” by the qpanti%ylof

money, which, however, has its primery impact in his “liguidity
preference" quation.

In en introductory chepter to The Theory of wgggﬁﬂeterﬁination,s

John T. Dunlop presents, along with his survey of the field, en aggre-

gative model which explains the general level of wages. Empirical

7. Btefan Valavanis-Vail, "An Econometric Model of Growth: U.S.A,
1869-1953," American Econcmic Review, Papers and Proceedings,
Yolume XIV, No. 2 (May, 1955), pp. 20B-221.

8., John T. Dunlop, "The Task of Contemporary Wage Theory," The Theory
of Wege Determination, ed. John T. Dunlop (Iondon: MecMillan & Co.
Ltd., 1957), pp. 3-27..
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counterparts are obtained for the wage equation and for the_price
o .

level equation.” The wage eguation relates the change in average
hourly earnings to last year's percentage of the labor‘force unem-
ployed and to last year's ratio of corporate profi%s before taxes

to corporate sales. The data are American data, for the peripd 19529-
1952;:the method of parameter estimation is single equation least
squares. Because the explanatory variahles are lagged valﬁes, this
method of parameter esﬁimation does not entail single eguation bias in
'Danlop‘s vage adjustment equation. As the coefficient of multiple
correlation is 0.76, the fit is moderately good. The wage increase
tends to be large if the level of unemployment is low and/or if the
profit rate is high.

Paul A. Samuelson and Robert M. Solew, in a general discussion
of 1nf1ation,1° éstimate en empiricél relationship between percentage
'changes of average hourly earnings in manufacturing and percentage
unemployment., (This relationship is termed a “Phillips Curve,”
after the work of A. W. Phillips, which is discussed below.) The
data are American data, and a close reading of the article suggésts that
the period of the authors' survey is 1914-1958. The scatter_diagrén

shows the points distributed fairly widely, although some of the

9. - The price level equation is discussed in Sectlon 2 of this
‘chapter. ' '

10. Paul A. Samuelson and Robert M, Sclow, “Ana;ytical Agpects of
Anti-Inflation Policy," American Economic Review, Papers and
Proceedings, Volume L, No. 2 {May, 1960), pp. 177-19%.
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outliers can be rationalized in terms of New Deal wage push or World
Wear I inflation. After the outliers are taken inte account, the re-
lationship is estimated by a technique approximating a freehand fit.

The authors assert that the "Phillips curve" has shifted upward in
recent years, concluding that at present 8 per cent unemployment 1s
required to keep money wages from rising and that money wages would rise

at 2 or 3 per cent per year (on the average) with 5 or 6 per cent of

the labor force unemployed.ll

Assuming & 2 1/2 per cent per annum rate
of productivity growth and a constant wage share, the asuthors conclude
that the goal of price stablility requires 5 or € per cent unemployment
of the labor force. On the other hand, they would expect unemployment
rates as low as 3 per cent to be sssoclated with a k or 5 per cent
annua). rate of price level 1ncraase.l2 Samuelson and Solovw also note
that these estimates will chenge if labor mobility inoreases, 1f laber
market institutions ohange (e.g., if trade unions beaome less pushful),
or 1f the 7ate of productivity sdvence chenges. |
Rettan J. Bbatie hes studled the wage adjustment relationship
for the United Btates, also.l> As the title of his artiele implies,
Bhatia's sample peried was 1900-1958, which he broke up lnto three

separate perieds: 1900-1932, exeluding 1915-1920; 19331948, excluding

11. Teid., p. 189.
12. Ibid., p. 192.
13. Rattan J. Bhatia, “Unemployment and the Rate of Change of

Money Esrnings in the United States, 1900-1938," Econcmios,
N.§., Volume XXVIII, No. 111 (August, 1961), pp. 2B6-296.
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1933-193k and 1942-1948; and 1949-1958. The dependent variable is
the percentage change in manufacturing money wege earnings; the
explanatory variables are unemployment as & percentage of the _
lsbor forece, percentage changes 1n percentage-ngpmployment; aﬁd per«
centage changes in a consumer price index (the B,L.S. cost of living
index). The method of parameter estimation was single egquation ;eaét
sqyarés. Bhatié coneluded that changes in the consumer prieé lével were
the most important variable in expleining money wage chenges. (This
variable was significant in all three of the sub-periods analyzed,)
The level of wnemploywent was lmportant in the first two sub;perio&s,
although the coeffiecient on this wvariable was not statistically
signifiesnt for the post-World-War-IT period. Another eonclnsion of
Bhatia's study was that thé\relation betueenlthe money wage change and
unemployment was at least approximately linear, in constrast teo ?hillips'
.- eonelusion on this issue (dlscussed immediately below), Finally, the
“¢hange in unemployment variable was statistically significant in
neither of the two sub-periocds in which it was introduced as an
explanatory variable.

Turning now to British studies of the wage adJustment'relation,
we may start with Professor Phlillips' already classic pla.ce.lh For
the period 1861-1913, Phillips fitted, by somewhat unorthodox methods,

a highly nonlinear relastionship between percentage changes in an index

14, A. W. Phillips, “The Relation Between Unemployment and the Rate
of Change of Money Wage Rates in the United Kingdom, 1861-1957,"
Economica, N.8., Volume XXV, No. 100 (November, 1958), pp. 283~
299. : ‘
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of hourly wage rates and percentage unemployment. Deviations of
sctual observations from the fitted relationship are explained in
terms of the direetlon of change of unemployment. Decreasing unemploy-
ment is assoclated with higher than average (for that level of unemploy-
ment) wage rate changes, and couversely for inereases of the unezployment
re.te; Pﬁillips interprets chenges in unemployment as an indieation
(over snd above the unemployment level itself) of labor market demand
conditions, deoreasing unemployment indicating buoyant demand for

labor and so constituting additional 'pressu:;-e for higher wmges.
{Conversely with increasing unemployment.) Changes il the consumer
price level ere held to operate with a threshbold effect: Phillips.
argues that wntil consumer prices rise faster than wages, cost of
1iving adjustments represenﬁ-wgge increases that workers would have
obtained anyway, from the operation of market forces., Thus, except

for years in which prices rise very rapidly (owing, uswally, to sharp
rises in import prices), this factor plays no role in his explanation
of money wege rate chaﬁges. Phillips then looks at the periods 1913-
1948 and 1948-195T7 and concludes that the pre-World-war-I relationship
holde rather well. Thus he feels that the effects on money wages, of
the 1925-1929 policy of restricting demand, could have been predicted
fairly accurstely from a knowledge of the prewar relationship" and

the levels of wnemployment attained. Although he is similarly
satisfled with the correspondence of the fitted relationship to
post-World-Wer-II data, the importance of changes in unemploywent

does not show up during this period. Phillips concluded that the
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amount of unemployment necessary to prevent wage rates from rising
was 5 1/2 per cent, while with 2 1/2 per cent unemployment, wage

rates would rise 2 per cent per annum, a rate consistent vi‘l;h stable
prices if the lebor share stays constant, if labor productivity grows
at the seme 2 per cent rate, and if wage earnings increase at the same
pace as wage rates.

Phillips' work has not gone unnoticed. Nicholas Kaldor has
argued;ﬁ that Phillips' work provides better support for & ~
'bargaining strength" theory of wage rate increases than his own.
Keldor argues that the "bargaining strength” of unions rests on past
increases in profits, and that Fhillips obtains his correlations be-
cause of intercorrelation between the level and rate of change—of
unemployment, on the one hahd, and changes In profits, on thé ot.lzer.‘.]‘6
Guy Routh's erticlel! is meinly concerned with data comstruction
problems; the major conclusions are left unchallenged. Routh points
out, however, that Phillips does not make appropriate allowance for the
inexactness of the fitted relation, elther statisticslly or in his

interpretations. Routh also points out that the unemployment change

15. Nicholas Kaldor, "Fconomic Growth and the Problem of Inflation -
Part IT," Economica, N.S., Volume XXVI, No. 10% (Kovember, 1959),
Pp- 287"29 .

16. The influence of profits on wage changes is studied in Chapter IV,
vhere some empiriesl results of other authors pertinent te this
question are alse discussed.

17. Guy Routh, "The Relation between Unemployment and the Rate of
Change of Money Wege Rates: A Comment," Economica, N.S., Volume
XXVI, No. 104 (November, 1959), pp. 299-315. )
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varisble does not seem to be important in the post-1948 period.
Finally, Routh é.rgues that institutions and expeetafions should _
not be forgotten when forecasting from the statistical relationships.
Knowles and Winsten also emphasize™® that Phillips' fitted relstionship,
if it is true at all, is true only under unchanging institutional
conditions. Iike Routh, they point to imperfections in Phillips'
data. Knowles and Winsten's major point, however, is the large variabil-
ity in the wage chenge associated with any given level of unemployment.,
This large variability suggests to Knowles and Winsten that other
explanatory variables, such as changes in consumer prices, may be
important in explaining wage changes.

Richard G. Iipsey has gone ower the Phillips study, using
more conventional statistieai \vl--.ech.n:l.qr:zes\,l9 Iipsey's results confirm
gome of Phillips' rather intuitive conclusione, though by no wmeans &ll of
them. Iipsey fits, by least squares techniques, wage adjustment
equations with unemployment, unemployment change, and the change
in a retail price index as e:mlana:b_ory variables. Separate z;egz'es-
sions are calculated for the pre-World-War-I periocd 1862-1913 and the
twentieth century period 1923-1939 and 1948-1957. The non-linear

reletionship between unemployment and the wage change 1s retained for

18, X. G, J. C. Knowles and C. B, Winsten, “Can the level of
Unemployment Explain Changes in Wages!”, Bulletin of the
Oxford University Institute of Statlstics, Volume XXI, No. 2
(¥ey, 1959), pp. 113-120. '

19. Richard G. Lipsey, "The Relation between Unemploywent and the Rate
of Change of Money Wage Rates in the United Kingdom 1862-1957: A
Further Analysis,® Economica, N.S., Volume XXVII, No. 105
(Pebruary, 1960), pp. 1-31.
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both of the periods analyzed. Unemployment has & statistically
significant coefficlent in both periods, though its influence is
somewhat greater for the earlier period. Phillips is quite correct
in pointing up the importence of unemployment changes in explaining
wage changes in theAearlier period; this veriable plays a highly
gignificant role in the pre-World-War-I regression equation. How-
ever, the coefflicient of wnemployment change reverses its sién

(in a etatistically significant manner) for the twentieth century
felationship a8 & whole; Lipsey gives an explénation of this reversal
in terms'of a theoretical model developed in & middle section of this
a.rtiele.20 Lipsey tests Phillips' threshold tﬁeery that only large
éhanges in consumer prices influence the wage change. The data glve
& refutation to this view;land instead changes in the retail price
index are introduced, as an explanatory variable, in a direct and
linear fashion. Thia varisble is statistically significant in both-
periods, elthough it is the least iwmportant explanatory varisble in
the earlier period snd the most important in the later peried, the
magnitude of the partiel correlation coefficlent belng used as the
criterion., The size of the regression coefficlent of price level
changes is much larger for this later period. The post-World-War-I
regression dlsplays greater dowmward inflexibility of wage changes.

(In the twentieth century, the expected wage change is always positive,

20. Lipsey's theoretlceal model of wage determination in the individ-
ual labor markets and its application to the aggregative rela-
tionship between wsge changes and unemployment will be discussed,
at some length, in Chapter VII.
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with constant consumer prices, regardiess of how large the level of
unemployment becomes.) Nevertheless, Lipsey agrees with Phillips

that the 1925-1929 wage change experience could have been predicted
from the 19th century relationship. Finally, Lipsey argues against
immediate application ofrempirieal wage adjustment relationships in

calculating a trade-off between unemployment and price level stability.21

L. R. Klein and R. J. Ball wrote an article22 or the wage-price
mechaniem of the post-World-War-II British economy, based on the
results of a larger econometric model. The wage adjustment equation
related the difference between the money wage rate of the current
guarter and that of the same quarter of the preceding year to a four
quarter average of the unemployument level of the current quarter and of
the preceding three quarters, a similar four quarter average of changes
in the consumer price level, a dummy variable representing political
conditions, and three seasonality variebles. (The individual variables
were not adjusted for seasonal varletion; instead, the influence of
seasonality was estimated directly in the fitted equations.} Except

for the seasonality variables, all variables were statistically signif-

icant. The method of parameter estimation was limited information maximum

21. A lster paper by Iipsey and Steuer om profits versus unemployment
as explanatory variables in a wage adjustment relationship is
discussed in Chapter IV below, in connection with this writer's
work on that issue.

22. L. R. Klein and R. J. Ball, "Some Econometrics of the Determination
of Absolute Prices and Wages," Economic Journpal, Volume IXIX,
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likelihood. The fit was fairly tight, but there was some evidence of
autocorrelation in the residuals of this relationship. Kleln and Ball
found that the wage change was rather sensitive to the level of uneméloy-
ment. The coefficient of consumer price level changes did not differ
significantly from unity, which suggests that, on the average, wage
adjustments due to changing consumer prices were fully compensatory,
thus maintaining real wages. By contrast, seversl of the cther studles
cited'§ goncluded that less than full edjustment of money wages was the
typiecal pattern. The dummy variable took the value'zero from the first
quarter of 19&8 to the last quarter of 1951 and the value one (1) from
the first quarter of 1952 to the lest quarter of 1956. The positive
coefficlent of this variable suggested & more wilitant "pushing" for
higher wages, on the part of the trade unions, under & Conservative
government. Finally, Klein and Ball tried both preductivity changes
and profits &s explanatory varlables in their wmge adjustment_relafionship,
but as the resuliing equations weré inferior, these emendations wefe not
includea.2*
L. A, Diéks-nireaux and J. C. R. Dow have also studied the wage

adjustment process in the post-war British eeonomy.25 They estimated

23. Bhatla, op. cit.; Lipsey, op. cit.; Dicks-Mireaux and Dow (cited in
full and discussed in the Following paragraph). ,

2k, fThe Klein—Ball consumer price level equation is discﬁssed in
Section 2 of this chapter.

25. L. A. Dicks-Mireaux and J. C. R. Dow, "The Determinants of Wage In-
flation: United Kingdom, 1946-1956," Journal of the Royal
Statistical Society, Volume CXXII, Part 2 (1959), pp. 1h5-18k.
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geveral logarithmic relationships between a ratic expressing the

change in the average wage rate index beiween corresponding guarters

of successive years (the dependent variable) and a measure of the

excess demand for labar, & ratio expressing the change in the retail
price index between corresponding quarters of’suceeséiva years, and

an attitudinal variable messuring trade union “pushfulness." All the
independent variables were four qnartér averages of the eurreatwvg;ues of
the relevant series and the values of the preceding three quarters. A
relationship between the dependent variéble and the first two
independent veriables was computed for the period: fﬁu;th quarter of
1950 to fourth quarter of 1956, while the full relationship was
estimated from observations running from the fourth guarter of 1946

t0 the fourth quarter of 1956. All three variables were statistically
sigﬁificant. The method of parameter estimation was single equation
least squares. The fits were faifly tight, as suggested by coefficients
of mﬁltiplereterminatien higher ihan 0.8. The esﬁimaté&.relnxionships
dispiayed aﬁtoéorrelation of the calculated residnalé, but & suitable
transformation eliminated this sutocorrelation in the félaﬁionship
estimated for the shorter ﬁefiod. (The transformation produced only

small changes in the parameter estimates,) Dicks-MiTesux and Dow found

thﬂt'the'wage change is quite sensitive to variafiQné 1h.thé excess
demand for lebor, a 1 per cent rise in this yariabie"' being associated
with a 2 1/2 to 3 1/2 per cent rise in. money vages., ﬁ(fhé”ék&éss
demand for labor index is constructed from both wnemployment and

vacanq& statistics; zero excess demand corresponds réushlfﬁ'to*only
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frictional unemployment and & one per cent rise in this index _(relative
to the labor force) approximetes a cne per cent decrease in unémploy—
ment.) As noted in footnote 23 above, the elasticity of the wage ratio
with respect to changes in the price ratio was significantly below
unity, & 1 per cent increase in the consumer price level being
assoclated with a 0.5 or 0.6 per cent increese in money weges. For ‘the
full pericd, the attitudinel variable had a prominent impact: money

wage rates rose by 5 percentage points more, ceteris paribus, during

a period of "marked pushfulness" (the authors' highest rating for this
variable) than during & period of “nﬁrked restraint" (the lowest
ra.ting).26
.Willia.m G. Bowen has s_tudied the wage adjustment process :Ln -1
theoretical monogra.ph.aT Bowen catalogues some variables serving to

explain the magnitude of the wage adjustment. Productivity change is

26. 1In a later paper, L. A. Dlcks-Mireaux ("The Interrelationship
between Cost and Price Changes 1946-1959: A Study of Inflation
in Postwar Britein," Oxford Economic Papers, Volume XIII, No. 3
(October, 1961), pp. 267-292) has updated the wage adjustment
relationship and discussed a relationship between the price level
and sggregative measures of costs, which is summarized in Section
2 below. In this study, the wage variable 1s an earnings variable
(average wages and salaries per employed person) and the price
level variable is an index of final produect prices at factor
cost. A linear form of the wage adjustmwent equation was adopted
and the final estimation of parameters was done by the method of
two stage least squares. Dicks-Mireaux tried productivity
changes as an explanatery variable in the wage adjustment rela-
tionship but found that its influence was negligible.

27. William G. Bowen, The Wage-Price Issue (Princeton, N.J.:
Princeton Univereity Press, 1960). '
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held to exert no direct effect on the wage adjustment process, since
neither labor nor management will accept the principle that wage changes
should be geared to preductivity increases. However, Bowen aaserts‘that
high preductivity increases may be associated with high inereeses in
average hourly earnings, as workers cannot be prevented from gapturing
minor productivity gains under a system of plece rate payment.aa Still
another channel of influence of increased productivity on wages is
through higher (expected) prefitability. A second factor is the excess
demand for labor (level of unemployment). Although, following strict
economic theory, this ought' to be a key determinant of the wage change,
Bowen feels that in practiee this link will be rather loose. This is

80 because with employers' setting wages unilaterally, alternative modes
of adjustment (other than a wage increase) to & lebor shortege eiist (e.g.,
lower bhiring standards » higher recrultment expenditures, or :I.ncrea.siné the
attractiveness of working at the firm). With unien bargaining, the excess
demand for lsber is only one of the myriad of factors which the union must
take Into account. Abllity to pay, which wmay be interpreted as the

expected profitability of the firm, is & third factor; often menagement

28. H. A. Turner ("Wages, Productivity, and the level of Employment:
More on the 'Wage Drift'," The Manchester School of Economic
and Social Studies, Volume XXVIII, No. 1 (Jamuary, 1960), pp.
89-123, asserts that this prineiple is the prinecipal explana-
“tion of movements in the difference between wage earnings and
wage rates (the so-called "wage drift"). He furthermore argues
that the rate of productivity rise exerts a strong long-term
influence on the rate of increase of wage retes themselves, because
of the different ways through which timeworkers and pieceworkers
recelve higher wages and because of the need to avold debilitating
tengions in the work place.
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adopts as a goa; the reputation of being a high wage firm and high
profitabllity permits this goal to be realized. (Under wunion-
1zation; butside pressures to "share the wealth® will exist, also.)
Cost of living changes are still another fector tending to produce
wage adjustments. Cost of living rises unmatched by wage increases
lead to a deterioration of morale and possible inefficiency on the
Job. Unions provide a foeal point for such dissatisfaction, but ere
by no means necessary to meke this faclor operative as a pressure
for higher wages. Similarly, such pressures can develop if one
group of workers does not receive a wage increase equivalent to one
received by another group which iz viewed by the first group as

" comparsble.” 29 Bowen also discusses the influence on the wage adjust-
ment process of institutional conditions, such as the existence of
industry-~wide bargaining, the trend toward longer-term contracts, the
presence of public scrutiny of the ecllective bargaining procees, and
the habitual nature of wage increases. Bowen asserts that the actual
wage increase can be viewed as the preoduct of r (the ratle) and the
maximum wage increase needed to alleviate all pressures on the current
level of wages. Thus Bowen argues that the wege-determining variables
are not summative in their influence. (This is the assumption underlying

a linear regression equation, of course.} Bowen may well be correct, on

this point. And yét, if the wage-determining veriables interact and

29, This sectoral impetus te money wage increases will be examined
more fully in Chapter VII below.
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reinforce each other, it would seem plausible that a linear representa;
tion might approximate the true function. In terms of Bowen's model,

a large number of wage-determining pressures of a given magnitudg_
might be systematically associated with high (towards unity) valuee

of r , the ratio of the actual wage increase to the theoretical
maximum.

In a recent study by Professor Klein &nd the present author,50
the wage adjustment relationshlip was studied for seven countriee
(Australia, Belgium, Frence, Italy, Japan, and Western Germany). The
ﬁercentage change in money wages between corresponding quarters of
successive years was expressed as a linear function of a four quarter
average of unemployment &s a percentage of the labor force, of a four
quarter average of percentage changes in the price level, and of a
time trend. (Both four quarter averages refer to the current vealues
of the relevant series and those of thé preceding three guarters.) The
method of paremeter estimation was single equation- least sqpares.‘ In
general the fits were moderately good, and almost all of the coefficients
were statistically significant. For every country except Italy, the
coefficient of average unemployment was negative; thus in six cases out
of seven, the prediction of economic theory holds across an internaticnal

sample. The coefficient of the average price level change was always

30. Iawrence R. Klein and Ronald G. Bodkin (with the assistance of
Motoo Abe), "Empirical Aspects of the Trade-offs among Three
Goals: High Ievel Employment, Price Stability, and Econcumie
Growth,” Staff Papers of the Comrission on Money and Credit,
forthcoming.
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positive; but less than full wvage adjustment to changing prices
seemed to be the typical case. The signs of the trend coefficients
vere mixed. There are four countries in which wages rise at 2 1/2
per cent'per annum, on the average, when unemgloyment is under 3
per cent of the labor force., The wage-setting institutions of the
American economy seem to be unusually insensitive to the level of
unemployment, even when one takes into account the lack of strict

comparabllity of intermational comparisons of unempleyment rates.jl

2. Relstlonships between the Price level and the level of Costs.

This section examines the works of other writers whe have studied
the relationship between the level of prices and cost levels. According
te eonventlonal economlc theory, factor prices or the level of cestis
influence the firm's market offer, under pure competition, or the
firm's production and pricing decisions, under imperfect compeitition.
Hence factor prices or the level of costs might be expected to be one
determinant of the level of the price &t which the firm selle its
product. Under & regime of mark-up pricing, the conmnection between
the level of costs (or factor prices) and the price of the firm's final
product is still more direct; the interaction of demand forces with cost

or supply forces ie held to be of negligible importance.32 Instead, the

3l. On this question, see "International Geﬁparability of Unemployment
Statistics," Monthly Review of the Federal Reserve Bank of New York,
Volume XLIIY, No. 3 (March, 1961), pp. 47-51.

32. Under mark-up pricing, the relevant cost cencept is average cost, not
marginal cost. This difference from conventional economic theory is

of secondary importance in aggregative spplications and for purposes
of public policy.
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firm is viewed as taking 8 conventional merk-up over the level qf
everage costs (usually ineluding fixed costs) at a standard volume of
output. In either view, when the relationships for the individual
firms are aggregated for the economy as & whole, one might expect to
find a corresponding relationship between an index of the price level
and indices of economy-wide levels of factor prices or of costs.

John T. Dunlop has computed, in the paper discussed above,55. a
relationship heiween the consumer price level, average hourly esrnings,
and productivity. The difference between the current year's consumer
price level and that of the preceding year is the dependent variable; _
the two explanatory variables are the change in average hourly earnings
(from the preceding year to the current year) and the annual change in
éutput per man-hour. As was tﬁe cage for the wage adjustment relation;

_ghip, the semple pericd is 1929-1952 and the method of parameter estima- |
tion wes single equation least squares. The fit is rather good, as indicated
by & coefficient of multiple determination equal to 0.91. Dunlop found

a positive coefficlent on the wage change varieble, indicating that a

higher average factor price of labor ls associated with higher price

levelg. The negeative coefficient of the productivity change variable

is slso in accord witk theoretical expectations; higher levels of

- productivity exert, ceteris paribus; a restralning influence on the

level of costs and hehce should be associated with lower levels of

prices.

33. John T. Dunlop, op. cit.
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In the Klein-Ball paper discussed above ,3 4 there is an equation
explaining the level of consumer prices (the dependent variable).
The explanatory variables are the level of weekly wage earnings ,
en index of import prices of two quarters previocusly, the :;a;bie of
indirect taxes (leas subsidies) to consumer expenditures, and ‘three
seasonallity varisbles. Thus rthe wﬁge variable relevant to prige
level determination is not nominsl wage rates, but per worker wage
earnings actually paid out by emplm:yers.5 2 Ag in the wage rate a.d-r
Justment equation, the sample period was the thirty-six quirters o
spanning the period 19481956 and the method of parameter estimation vas
limited information waxisum likelihood. The fit was extremely tight; the
statistic representing the eguiva.lent of the coefficient of multiple
correlation had a value of 0.996. There was, however, evidence of
autocorrelated residuals., The seasonality variables are statistically
significant; thus, as might be expected from American experience ,36
the influence of seasonality is important in explaining quarter-to-

quarter variations in the consumer price index. Both the coefficients

5!1'. I-.n R. Klein and Ro Jo Ba-ll, _020 _c_!-;b_u

35+ Klein and Ball compute the parameters of a relatlonship explaining
the difference between wage earnings and wage rates. (Both wage
variebles are measured relative to a base value.) This is their
"wage drift equatien,” which is not discussed here because it is of
enly peripheral interest In the present auther's study.

36. For example, see the discussion of Ewan Clague ("The Consumer
Price Ievel in the Business Cycle,” Monthly Iabor Review,
Volume IXX¥I, Wo. 6 (June, 1958), pp. 616-620).
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of the wage earnings variable and of the import price index are many
times thelr respective standard errors and so are statistically
significent. The marginal effect on the consumer price level is
approximately twice as great with a unit change in wage earnings as

with a wnit change in import prices. As the fitted relationship
indicates, import prices are an important element of prime cost in an
open economy such as ;that of the United Kingdom. The time lag for the
import price index variable is, as noted ebove, two quarters; but the
authors state that a somewhat longer or shorter lag or even no lag at
all would not have modified the statistical results appreciably. The
coefficlent of the ratio of indirect taxes (less subsidies) to consumer
expenditures is not statistically significant. Klein and Ball interpret
this outcome as indicating that changes in indirect tax rates, which are
specifically directed, have their primary impect or the prices of, and
expenditures on, particular goods, but that the influence on the consumer
price level as & whole is negligible. Finally, it should be noted that
Klein and Ball tried the level of productivity as an explanatory varieble
in the price level equation, but found that its influence was not

statistically significant.
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Sldney Weintraub has set forth a theory of the price level in
two recent publications.jT Professor Weintraub starés from the
definitional equetion that the mark-up factor (k) equals the ratio
pf total product, evaluated at market prices, to total labor,compensg;
tion, (Hence the mark-up factor is the reciprocal of the wage share.)
One can, of course, write total labor compensation as the preduct of |
the average money wage (per worker) and the number of (full-time
equivalent) employees. Similarly, one may write total product, eval-
uated at mﬁrket prices, as tetal output ln real terms multiplied by
the price level {the implicit deflator of total product). Weintraub
then makes the crucial assumption that the mark-up factor is a constant

38 |

or is nearly so. Weintraub gives a theoretieal explenation of this

37. Sidney Weintraub, A General Theory of the Price Ievel, Output,
Incowe Distribution, and Economig Growth (Philadelphia: Chilten
Co., 1959); 8ldney Weintraub, Classical Keynesienigm, Monetary
Theory, and the Price level {Philadelphia:; Chilton Co., 1961).
For the rest of this work, the former is given the short title,
A General Theory, and the latter, the short title, Classical
Keynesianism. The discussion of this paragraph and the one
following 1t will refer to A General Theory, except where other-
wise noted.

38, Weintraub's equation (6.2b) on p. 59 of A General Theory may be
interpreted as implying that the constancy of the mark-up factor
is disturbed only by events whose influence is small enmough
that they may reeasonably be regarded as random. It may also be
interpreted to make explicit allowance for a downward trend in
the mark-up factor (an upward trend in the wage share), which
is recognized by Weintraub. (A General Theory, p. 42 and
¢lassical Keynesisnism, p. 58.) This downward trend in the
merk-up factor might plausibly be explained by a decline in
the degree of monopoly power, & rise in the power of the trade
unions, sectoral shifts (such as the shift out of agriculture),
or the declining capital-output retio, which reduces user costs
per unit of output. Weintraub seems to lean toward the first
explanation, giving only & minor role te the decline in the
capital-output ratio. (Classical Keymesianism, pp. 58-60.)
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constanﬁy in terms of his analysis in an earlier unrk,59 but the 7
fundamental explenation seems to the present writer to be the stability

of politico-economlic inatitutions.ho The postulate of the constancy of the
wark-up factor implies a proportional relationship between the price

level and the ratioc of the money. wage to the average product of labor.

Weintraub argues strongly, in Chapter 3 of Classical Keynesianism,
that the direction of causation is froﬁ the quotient of the moﬁey wage
divided by labor's average product to the price level. Thus Weintraub's
wark-up reletionship can be :Lnterpfeted. s an aggregative relatlonship
between an index of ﬁnit lebor costé and the price level.

Weintraub then turns to American data to test his hypothesis.
His sample period is the &eax_s 1929-1957, and his data refer teo the non-
governmental sector of the American economy. (Thus the price level
concept is, strictly speaking, the implicit deflator of business gross
product.) Weintraub presents a scatter diagram of changes in the price
level against changes in the quotient of the.‘money wage divided by

labor's average product.hl No formal measure of the degree of

39, Sidney Weintraub, An Approach to the Theory of Income Distribution
- (Philadelphia: Ohilton €o., 1950). Thi s': book will be called by
the short title, An Appreach.

40. ©On pp. 56 and 57 of Classical Keynesianism, Weintraub points cut
that radical shifts In the distribution of income are.gquite
unlikely, if we are to judge by recent experience. Furthermore, he
argues that in & mass production economy, the bulk of economic
goods must be bought by the mass of the population, the wage
earners.

41, A Qeneral Theory, P. 53
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’association between these two variables is calculated, but it is quite
clear from the scatter diagram that the closeness of fit about'_the_)
theoretical line of perfect association is rather high. The mark-up
parameter (k) is approximetely 2; & dollar of sales proceeds is,
roughly and on the average, divided equally between wage costs and
non-~-wage costs. There are also sowe appllications of the theory qf _
the price level to problems of prediction, to a eriticj_ue of the quantlty
theory, and to problems of publie policy. The mark-up equation is
placed in an aggregative simultaneocus model of the economy. Finally, the
mark-up equation is used to develop some formilas integrating the
theory of the price level with currently recelved growth theory. As
these discussions are not our foeal points in this chapter, they are
mentioned only in passing.

Edwin Kuh has computed & price level equation, in a recent
analyslis of the postwar American eccm.t:»my.ma The date, which are .
quarterly date, pertain te the corporate sector. The dependent
variable is the implicit deflator of corporate value added, The in-~
dependent veriebles are the average hourly earnings of wage and
salaried workers, lagged one guarter; & productivity variable (price

level deflated net corporate output divided by men-hours worked in the

k2, Edwin Kuh, "Profits, Profit Markups, and Productivity: An
Examination of Corporate Behavior since 1947," Study Paper No.
15, prepared for the Joirnt Economic Committee of the United
gtates Congress, Study of Employment, Growth, and Price levels
{Washington: V.S, Govermment Printing Office, 1960).
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corporate sector), lagged one quarter; the current value of & " demand
ratchet” variable; and the value of this "demand ra_.tchet" variable of
two quarters ago. The "demend ratchet" variable is the ratio of current
output to "capacity output.”™ In turn, "capacity output" is the larger
of last period's outpuﬁ , 1f that output were a previous cutput peak,

or of the previcus peak cutput of several periods ago, multiplied by

a 3.75 per cent per annum ecompound growth faetor. (3.75 per cent is
the annusl rate of growth of the capital stock of the manufacturing sec-
tor, over the postwar period 1947-1957.) The method of parameter
estimation was single equation least squasres and the sample peried is
the thirty-six quarters during 19‘50f-1958. The fit is rather tight, as
indicated by a coefficient of wultiple correlation equal to 0.949. The
two cost variables, which statistically do most of the work, have
coefficients which are many times their respective standard errors. It
is interesting to note that the elasticitles of the -al.iémge wage
variable and of the productivity variable, computed at the ‘sa:s.-ple

mean values of these veriables, are numerically equal but of opposite

sign. (Ceteris peribus, a higher wage is associated with & higher price

index of corporate product, while a higher prqductivity level is in
itself associated with & lower corporate price level, in accord with
theoretical. expectations.) This suggests that a labor cost variable
(the money wage divided i:y corporate cutput per man-hour) would bave
been an appropriate explenatory verigble in this regression. Both

"demand ratchet" variables had positive coefficients , but only that of
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the lagged value was stafistically significant, This suggests that

even in the highly concentrated corporate sector (largely manufaqﬁq;;ng),
buoyant demend will exert some pressure on prices and also that there |
will be a time lag of roughly six months before this influence is at
meximm strength.’’?

In another of the study papers of the Study of Bnployment, Growth,

and Price levels series,hh Harold M. levinson gave some attention to the
detérminanﬁs of changes of wholesale prices in manufacturing industries.
His observations, which are data on American manufacturing industries,
run from 1937 to 1958. Because his data can be considered a continuous
croass-section, Levinson used both cross-section and time series

analyses, These analyses ine;uded both simple and multiple correlations.
Lavinson regche& four wajor conclusions. First, price changes were closely
related to changes in gross hourly earnings or to changes in direct
labor ceste per wunit of output. Secondly, changgé in prices were

clearly related to the level of profits. (One may question whether

this is truly a behavioral relationship or only s reflection of the

accounting definitlon of profits.) Thirdly, there seemed to be a weak

43. The Kuh study peper is further discussed in Chapter V below,
where Kuh's numerical results are compared to those of the
present writer.

kli, Harold M. Ievinson, “Postwer Movement of Prices and Wages in
Manufacturing Industries,"” Study Paper No. 21, prepared for
the Joint Beonomic Committee of the United States Congress,
Study of Employment, Growth, and Price levels (Washington: U.S.
Government Printing Office, 196G).
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relationship between changes in prices and concentration rati_os.
Finally, the negative relationship between changes in prj.ces and
changes in productivity, though present, appeared 1o be very weak.
lLevinson's results concerning the productivity variable appear to be
| closer to those of Klein and Ball, who found that thie variable
played no significant role in thelr price level equation, than to .
those of Dunlop and Kuh, vwho found that productivity wes an lmportent

explanstory variable in thelr respeetive price level rels.‘a:l.cn:uah:l.p:zu.l‘rj

In a recent mcnograph,% Harold G, Moulton is interested in
refuting the quantity theory explanation of inflation. Mowlton
wishes to demonstrate that the pressure of higher costs, especially
wage costs, has been the principsl explanation of rising prices,
during the capitalistic epoch. Thus underlying his discussion is an
implieit relationship (which is not formulated in mathematical terms)
;betuaen'the price level, on the one hand, and the level of wage costs‘
and raw material costs, on the other. Moulton views the pricing
practices of the indlvidual firms in & large portion of the
Americsn economy (manufacturing, mining, retaill and wholesale trade,
and the public utilities) as conforming to the mark-up or full cost

pattern. Accordingly, he feels that aggregate demand plays only &

45, Ievinson's study is further discussed in Chapter IV below.

46, Harold G. Moulton, Can Inflation be Controlled? (Washington:
Anderson Kramer Associates, 1958).
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minor role in influencing the general level of prices: instead,
according to Moulton, its main impact is on the level of aggxegate

47

economic activity. Moulton subjectis his views to empirical

scrutiny, although noe formal statistical tests are carried out.

There is an interesting charths in which an average hourly wage
series for manufacturing is compared te a series of the wholesale_
price indéx of finished goo&s, over the period 1926-1957. Moulton
notes that the short-term movements in these two series coinclde
closely, while the long-term growth of the wage series is more rapid.
His conélusion ig that the great inflation of the perioed surveyed is
attributable primarily teo the extraordinary rise in wages, with o
improvements in productivity a mitigating factor. That a productivity |
rise in itself lowers labor cost per unit of output explains, in his
view, the fact that over this period the rise in his price index

is only one half the rise in the wage series. Moulton alsc examines

past periods of rapid inflation (mbst of these are connected with war-

47, H. P. Lydall similarly regards the pricing practices of
individual firms as econforming to full cost patterns and hence
he views the price level as responding primarily to changes in
labor cost. ("Inflation and the Earnings Gap," Bulletin of the
Oxford University Institute of Statistics, Velume XX, No. 3 ‘
(August, 1958), pp. 295-304.) For this reason, he also believes
that fluctuations in demand have little direct repercussion on the
price level. The principal focus of this article is an explana-
tion of the differing develcopments of wage earnings and wage
rates (the "wage drift" issue). Iydall attributes these
differential movements to produetivity increases, which induce
higher earnings for piece workers more or less automatically.

48, Moulton, op. eit., p. 162.
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time disruptions), in an interesting attempt to show that, even during
thege times, his‘theory is more satisfactory than quantity theory or
budget deficlt explantions of inflation. Turning to the gquestion of
vhat caused the wage rises, Moulton argues that the principal explana-
tion of the large wage increases slnece the 1930's is not demand forces
but the politico-economic power of the trade unions, with the sympathetic
support of the federsl government as & secondary but reinforeing
factor.hg ‘Thus he would seem to end up squarely in the wage-push camp
of inflation theorists. (Sze, however, the qualifications in footnote

49 immedistely below and in Chapter VII of this work.)

49, It would seem, however, that Moulton would not rule out, under
all circumstances, & strong demand influence producing an
upward adjustment of money wages. Thus, In dlscussing Jacob
Viner's study of Canada's Dbalance of payments during 1900-1913
(full citation in Moulton, op. cit.,p.285), Moulton presents
an salternative explanation of Canadien inflation during this
period. (On a quantity theory view, this inflation had one
puzzling feature: the rise in prices preceded, rather than
followed, the flow of epecle imports into the country.) Moulton
argueg that the price level increases of the Canadian economy
during this pericd were attributable to the increases in money
wages, vwhich rose roughly twice as much as the price level. In
turn, the riee in money wages ls viewed as being produced indirectly
by Cenada's vigorous econcmic expansicon, the proxivate effect of
vhich was & shortage of labor; higher money wages became necessary
‘to attract immigrant workers from abroad. Moulton states, "Dete
contained in Viner's etudy suggest that the primary motivating
force in the price advance was the persistenm shortage of lebor
and the consequent rapid rise in wage retes." zTEid., p. 291. Ttalice
mine.)} Thus, under gome cilrcumstances, Moulton Will admit
that the demand for labor does explain upward wage adjustments.
In these circumstances, a demand element plays & role in the
explanation of the associated inflation.
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Willard L. Thorp and Richard E. Quandt wrote a book which grew
out of a conference on the problem of 1nflation.50 In the view of
the present writer, one of the two central theses of this work is
the concept of “income claim" inflation.”> In their Chapter 3, the
possibility is discussed that prices may rise because one or more
of the income claimants seeks to increase his share of the national
income. In particular, pressure on the general level of prices can
coma from lpereases in raw materials costé (e.g., & rise in the
price of imported raw materials), from a rise in wages not offset
by gains in labor productivity, or from the profit claim. Because
incomes are also‘costs, it is not difficult to interpret this view
as proceeding from a relationship (an equality)} between the aggrega-~
tlve price level and the sum of unit faetor costs, for each of the
productive factors, In_turn, unit factor eosts may be :egarded as
the factor price divided by the pro&uctivity of this factor (total
real output per unit of factor 1nput), for each productive fﬁctor.
Thus an attempt by one productive factor to get a greater income
share, through pushing up its factor price at a more rapid rate
than the rise in its productivity, will put pressure on the sggrega-
tive price level; the only way a price level rise can be avoided in
this case is for some other factor to accept (or be forced to take)

& lower iﬁeome share. And, althéugh all productive factors cennot

50. Willard L. Thorp and Richard E. Quandt, The New Inflation
(New York: McGraw-Hill Book Company, Inc., 1959).

5l. The second major strand, inflation-producing structural pressures,
ig discussed in (the present author’s) Chapter VII, where the
concept is compared to similar ideas of other recent writers.
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simultaneously obtaln large: inéome shares, all can try. The
resulting rise in unit factor costs, of all the productive factors,
mst (by definition) be assocleted with a higher value of the
economy~-wide price level.

William G. Bowen hﬁs also discuseged the determinsnts of the

price level, in Part III of The Wage-Price Issue, As noted abeve,"
Bowen's approsach in ﬁhia work is theoretiecal, rather thanm empirical.
Bowen beging his diseussion with an examination of pricing

behavior in the individual firm. Bowen points out that, with a
profit-maximizing firm operating under imperfect competition, a cost
incerease (infolving & rise in marginal costs) is certain to raise
final product price, whilé it is problematical whether a demand in;
crease will lead to a price increese. (Bowen assumes a constant
marginal cost schedule up to a capacity level of output, vwhere
warginal cost then rises steeply. In these circumstances, the only
case where a rige in demand ie certain te lead to & price increase is
one in which the firm is initielly operating at capacity.) When Bowen
relaxes the strict profit-maximizing assumption and introduces the
influence of public standards, long-term horlzons, the factor of
uncertainty, and oligopolistic lnterdependence of firms as qualifica-
tione, he finds that cost factors become still more importent in the
pricing policy of %he individusl filym. Hénce, upon aggregation, bne
would expect the relationship between the over-all price level and the

econony-wide level of costs to be & tighter one than that between the
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price level and aggregate demand conditions. Bowen seems,.at seyg;al
places, to follow through to this conclusion. Nevertheless, he eon;
siders that demand conditions are one of the "proximate determinants"
of the price level. Bowen strongly emphasizes the importance of .
breaking down the economy-wide price level into its sectoral'eompggents;
he believes that the various sectoral price levels differ with respect
to their sensitivity to demand and cost conditions. Hence his list
of four "proximate determinants" of the price 1evel52 is rounded
out by "the various modes of price determination that exist in different
sectors of the economy" end by distributional considerations, i.e., the
distribution of cost and demard conditions among the various sectors,
with their differing semsitivities. (Bowen's dlscussion of sectoral
influences on the aggregate price level wlll be presented in greater
detail in Chapter VII beiow.)

In & theoretical paper focussing on & critique of the gquantity
theory explanétion of inflation,55 R. J. Ball sets forth an eight
equation model for illustrative purposes. One of the reletions of

the model 1is the competitive demand for lebor equation, in which the

52. Bowen, oD+ Qi’ht, p. 3509.

53. R. J. Ball, “Cost Inflation eand the Income Yeloclty of Money:
A Comment," The Journal of Political Economy, Volume IXVIII,
No. 3 (June, 1960), pp. 200-296.
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real wage (the money wage divided by the price level) is set equal

to 1abor's marginal product, Ball interprets this relationship as
showing how the price level is proximately determined bﬁ prefitg‘l ‘
maximizing entrepreneurs whe set prices in accordance with the woney
wage and the marginal productivity of labor. That this is his intgﬁ;
tion is clearly indicated by Ball's statement that this relation could
be replaced by & "mark-up” equetion, in which the price level is the
dependent variable and the money wage and the average product of lsbor
are the independent variables. Thus Ball also stresses the relatiocnship
between the price level and aggregative meassures of cost, in his
explanation of the phenomencn of inflation.ﬁu

Tn a recent monographl55

John M. Clark has discussed the
problem of "creeping inflation" during peacetime. The core of
Professor Clark's theoretlcal analysis is to be found in his Chapter
III, “Baslc Economic Limits: The Inescapable Arithmetic of Price-
level Stebility.” Here, the possibility of what Thorp and Quandt

would call “income elaim" inflation is discussed. On Page 41, an

54, Ball also has & wvage determination equation in his model, in
vhich the money wage change is related to the level of unemploy-
ment, to some past inerease in prices (lag unspecified), and to
a pargemeter representing trade union power. Thus, in this moedel,
excess demand forces produce & higher price level only through
firet producing pressures in the labor market; the resulting
wage lncreases are then marked up inte higher prices.

55, John M., Clark, The Wage-Price Problem (city not indicated:
Committee for Ecomemiec Growth without Inflation of the American
Bankers Associstion, 1960).
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interesting chart is presented. Here Clark compares percentage

price incremses and the "excess of [percentage] wage rate increases
over [percentage] productivity gains," for twelve American mannfaetuf;
ing industries, over the period: 1955, first quarter to 1959, first
quarter. These two measures are fairly close together, as Clark

points out, although no formal correlation analysis or calcula-

tion of the closeness of fit 1s carried out. This empirical evidence
suggests a familiar relationshlp between prices and labor costs, at

the industry level. (The difference between percentage wage

increases and percentage productivity increases is épproximately'the
percentage eﬁange in labor cost (the money wage divided by #he average
product of labor), when small changes &re involved.)} Consequently, these
dats suggest that upon aggregation, one is likely to f£ind a relationship
between the price level of final preduct end an aggregative measure of
labor cost, for the manufacturing sector as a whole.

L. A. Dicke-Mireaux, in his 1961 article, 2° has also computed
an aggregative price level equation. The dependent variable is the
annual percentage change in twelve men;h-averages of an index of
final producﬁ price, at factor cost. The independent variables are:
the annual percentage change in twelve month aversges of average
wages and salaries per employed individual; the annual percentage
change in twelve month averagea of an index of import prices, with

8 lag equal to & quarter of a year; and the annmal percentage change

56. L. A. Dicks-Miresux, op. cit.
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in twelve month averages of output per man. (Thus Dicks-Miresux
originally had monthly data, which he averagé& to annual figures,
presumably teo avoid complications of seascnality; it should also

be noted that the price level relsationshlp was estimated in dif-
ference equation form.)} The data are post-war British data, for

the years 1946-1959. ﬁicks-Mireaux used both single equation least
squares and two stage least squares techniques of parameter
estimation. He found that corresponding estimates of partlieular
parameters were guite similar, so that the single eqpaéion bias

vas not marked. The flt was rather tight, as suggested by a coef-
ficient of multiple correlation of 0.95 for the simple least squares
regression. The cqefficients\of 8ll variables are statistlecally
significant and have the theoretically appropriate signs: wage
changes and import price changes are associated with price level
changes in a positive sense, while productivity changes in themselves
are negatlively associated with price level changeés. The marginal
contribution of wage changes is roughly one &nd & half times that

of ilmport price changes.' The productivity change variable mumerically
has the largest impact, wifh & one per cent rise in productivity
producing a percentage fall in final product price nearly double the decrease
in the price level associlated with‘a one per cent decrease‘in the money
wage variable. Dicka;nireaux tested for the influence of demand on

the price level change by using his and Dow's index of the excees
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demand for labor as an imperfect proxy of ex ante excess demand'for
goods and services. This variable was found to be not statistically
significant, Dicks-Mireaux's results, on thie issue, contrast with

those of Kuh as well as those of the present writer (Chapter V below).57

3. PFurther Remarks.

This summary of recent literature that has guided the present
writer has omitted certain works dealing largely with sectoral
aspects of inflation. The omission is deliberate, Some of these
works are examined at length in Chapter VII, where some limitations
of an sggregative analysis of inflation are discussed and sectoral
pressures culminating in an upward rise of the over-all price level
are analyzed. A few of the wofks discussed in this chapier are re-

examined in the context of Chapter VII.

57+ Dicks-Mireesux also constructs a relationship between price
level changes (imdependent variable) and current and lsgged
values of wage changes, import price level changes, and
productivity changes as independent variables. For all the
explanatory variables, the lags go back to four years prior
to the current year. Because regression anaslysis is not a
suitable means of estimeting the parameters of such a rela-
tionship, the fitting is done through a priori considerations
and by trial and error. (Because this procedure loses the
firet four observations, this distributed lag relationship
is fitted to the sub-period 1950-1959.) Dicks-Mireaux
obtains a moderately geod fit for this distributed lag
prit¢e level relationship. He asserts that this strengthens
his view that cost changes take several years to work their
full impact, and hence he interprets the constant term of
the standard (without distributed lags) price level change
equation as the average velue of delayed responses teo the
explanatory veriables.
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It mey be thought e peculiar oversight that the author has not
yet discussed the quantity theory explanation of inflation, if omly
to make & few critical comments. Agsin the omigsion ism delibarate.
In Chapter II, the quantity theory is analyzed in the context of a
static "Keynesian" model of tﬁe aggregative econcmy. There, it is
rointed out that, under the asssumptlons of the model, the quantity
theory of pricee holds only if partieularly restrictive conditiens
are valid. In partieulsr, the assumption of full employment is not
sufficient to validate the qﬁantity theory. Other works must be
consulted for a more detailed and more fundamental eritique of the
gquantlity theory.58

In Chapter II, then, an aggregetive model is presented. While

some of the conclusions are of interest in themselves {at least to

58. BSee Ball, cp. cit.; Moulton, op. cit., especially pp. 1-51 and
Appendices A snd . B; Welntraub, A General Theory, especially
Chapter 8; and Weintraub, Classical Keynesianism, especially
Chapters h and S,

Moulton's critique is interesting because statistlical materiels
dating from the dawn of the capitalistic epoch are apsembled

in support of Moulton's contention that even before the
twentieth ecentury, the quantity theory was a rather crude
theoretical deseription of price level trends, For example,
Earl J. Hamllton's claasic study of sixteenth century Spanish
inflation (reference im Moulten, op. cit., p. 246) is reviewed
by Moulton in Appendix B, Section I. In this section, he presents
rather convinging arguments that the quantity theory explanation
of this periecd's price level itrends is quite weak and incomplete.
On p. 253, Moulton reconstructs in an appropriate manner a chart
that was originally drawn incorrectly by Hamilton. The recon-
struction shows a very loose connection between gpecle imports
and an index of Spanish prices, over the sixteenth century.
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this writer), the broader purpose of this chapter is to put imto
focus the more detailed empirical analysis of Chapters IIT through

VI.



Chapter II, “Income, the Price Ievel,
and Generalized Multipliers in Keynesian Economics™

(R. J. Ball, Co-author)

The theory of income determination originating in lord Keynes!'

The General Theoryl has been passed down to a generation of students

in the form of a variety of simple standerd models. The theory has
usually been presented in real terms, paralleling the treatment in

The General Theory where variables are sometimes expressed in terms

of wage units. Although economists have discussed the problem of
price level determination in & Keynesian context, there emerges a
clear lasck of integration 'bet\ween the analysis basged en the assumption
of excess capacity and of constant prices and the agalysis of an
economy at full employment. '

Economists in the Keyneslan tradition have not neglected the

rroblem of inflation since the publication of The General Theory.

Keynes himself paid stbention to this problem, both in that volume

and in his later work How to Pay for the ﬂ'ar.a Don Patinkin's

l. John Maynard Keynes, The Genersl Theory of BEuployment, Interest,
and Money (New York: Harcourt, Brace &nd Company, 1930). This
work is d{eeignated by the short title, The General Theory.

2. John Maynard Keynes, How to Pay for the War (New York: Harcourt,
Brace and Company, 19k0).

- b5 .
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aggregetive model5 focuses on a joint determination of real ;ncome,
the price level, and other relevant varisbles. Sidney Wéimtraub.(ég_
Approach, especially Chapter 2) also emphasizes a joint determination
of prices, money income, and employment. Although still other
exceptions could be cited, it seems falr to state that the Keynesian
tradition has divorced the income‘determination aspects of the model
from the determination of the price level.k "This divorce hag been
especially pronounced in applications (e.g., international trade
theory, public finance) and in elassroom teaching.

It is important to discuss, in some detail, the problemns faced
by the poliecy ﬁéker concerned with the impact of his actions on the
general price level. A geﬁeral approach to the problem of income
determination, incorporating price level effects explicitly, is
required, This chapter is eimed at teking & small step in this
direction. Our approach develops price multipliers along with income
miltipliers, in order to break up the effects of particular policies

on real income and the price level. For the purpose, & theory of

3+ This model is developed in Don Patinkin, Money, Interest, and
Prices (Evanston, Illinois: Row, Peterson and Company, 1956),
Part Two. ‘

k. As an example of this type of analysis, Alford's recent srticle
(Re F. G, Alford, "A Taxonomic Note on the Multiplier and Tncome
Velocity," Economica, N.S8. Volume XXVII, No. 105 (February, 1960),
pp. 53-62) comes to mind. Alford's multiplier analysis, which in
certain respects parallels our treatment, is based on an "I~-shaped"
aggregate supply function, i.e., he assumes a constant price level
up to full employment and & constant real income with prices
flexible upward, after this point. We shall argue below that an
important intermediate case has thereby been left out.
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aggregate price is introduced into the familiay multiplier agalysigh

and generalized multipliers are obtained, A fairly simple model based
on essentially Keyneslan considerstions is employed, although no‘c;aig _
is made to have interpreted precisely what Keynes sald (or really meant ).
Suffice it to say that the approach follows more closely The General

Theory rather than How to Pay for the War, even though the latter has

been & more direct inspiration te inflation analysis.s

Because the technigue used is one of comparative statics, .
dynamic aspects of the infletienary process are given short shrift,
Thus we bave not taken account of such effects as changing asset
Preferences due to changing price levels or an increasing total
product at each employment ievel due to an increasing stock of capital
and an improving technology. The determination of the money wage is
placed in 8 static context, instead of emphasizing dynemic forces
producing a particular change in money wages. Furthermore, it can be
argued that the concept of moving equilibrium (or possibly a movement
toward equilibrium) is a better background for a discussion of persistent
or chrenic inflatién vhich ogeurs over & period of years. While aware
of all these limitations, we feel thét generalized multiplier analysis

is a useful intermediate step towards such a full dynsmic system.

5. See Sidney Weirtraub, "The Keynesian Theory of Inflation: The Two
faces of Janus?," International Economic Review, Velume I, No. 2
(May, 1960), pp. 155-155 (reprinted as Chapter II of Classical
Keynesianism), for a discussion of the two aspects of Keynesian
price level theory.




1. A Static Model.

Our model is feirly conventional in its broad aspects, but
contains several features deserving comment. Methodologically, the
procedure adopted iz the familiar one of examining the responses of
the endogenous variables to changes in exogenous parameters. Thus
the analysis is essentially static in character.

¥We bave, as an accounting identity:
(2.1) Y=C+1I,

where Y is nationeal income, C consumption expenditures, and I
net investment expenditures,”all of which are measured in constant
dollars, Consumption is assumed to depend upon the level of real
income, the real stock of money M/P , the rate of interest 1 ’

and the degree of monopoly ﬁawer N (discussed below), which gives:
5 o) M
(2.2) ¢c=C (Y, LM

Net investment is divided into an endogenous component varying with
the income level, the interest rate, and the degree of monopoly power

(<),
and an exogenous or autonomous component, 80 we have:

(2.3) I=I(i, Y, ) +a .

We are dealing with a closed economy, so that no distinction need be
made between domestic and foreign investment. As this is short-period

analysis, the gtoek of.yroductive equipment is taken as fixed, and

- 48 -
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consequently the level ef real income varies with the level of employ-

ment (N). Hence the production function can be written:

(2.%) Y=f(N), £ (N)> o, * (N) < 0O .

We add & profilts maximii:ing condition:

(2.5) ©fm@E-n= 3,

where w 1s the money wage, P is the price '1evel, and N represgents
the degree of monopoly power'exi'sting in the economy. 1 is equal

1l
to T—T- where is the elasticity of demand, on an economy-wide
TiD  J 'iD y ¢ ] ﬂ.Y

basis, Under pure competition, mo and T =0, In words, (2.5)

p
states that th_e marginal revenue product of labor is equal to the money

wage, 11 is taken as an exogenous parameter, which follows the spirit of
Joan Robinson's recent treatment of this factor in an aggregative context.

In her The Accummlation of Caplital, she seems to take this element as

invariant with chenges in the level of activity and as determined

largely by institutional factors. An incresse in the degree of

6. BSee Joan Robinson, The Accumulation of Capital (Homewood, Illinois:
RiChaI‘d Do Iﬂin, InQC, 195_6_), eﬂpeeially PP 77"'80.

If the marginal product of labor is always a constant proportion of
the average product (this would be true with a Cobb-Douglas produc-
tion function), then (2.5) reduces to the Weintraub Wage-Cost-Mark-up
Equation. For if

(1) £(¥) =k, EH,
(2;5) becomes;

(i1) %%m_- k(-1 = 3
(Footnote 6 continued on bottom of next page)

-



- 50 -

monopoly power will, at any level of employment, decrease the share of
total output going to vage-Qarners. Hence we shal:f_.. assume _tha.t l_tl;g_
shift to non-wage-earners will, for a given level of income, decrease
real consumption expenditures but raise real investment ocutlays.

| 'since {2.5) constitutes essentially the relation of labor demend,
a supply equation for laber is required. It is at this point thg.t the
model breake away from the Neo-Classical formulation. Ae is well known,
to assume that the supply oflla.'bor is & function of the real wage, _
together with equations (2.4) and {2.5) and a market-clearing condition,
is to place the determination of the levels of real income and employment

in the labor market.! Some writers have avolded this situation by

(Footnote 6 continued from bottom of previous page)

It immediately follows that

(iii‘).u “ Pa= -F]'E—;T/ﬁ ’

- - 1 ' . ~ -
where k m , &and this is Weintraub's Wage-Cost-Mark-up

Equation, in its standard form. (Weintraub, A General Theory, p- 9.)

No close connection should be drawn between our elasticity of demand,
on an economy-wide basis, and the Marshallian elasticity of a partial
equilibrium demand curve. The effects of relative price changes are

assumed to be "washed out," in an aggregative context.

7. See Franco Modigliani, “ILiquidity Preference and the Theory of In-
terest and Money," Econometrica, Volume XII, No. 1 (January,
"194k), pp. 45-88, and Iawrence R. Klein, The Kéynesian Revolution
(New York: The MacMillan Company, 194T), pp. 199-204. (FPp. 1548
of the Modigliani article are especlally relevant.)
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postulating an exogenous money wage, or by introducing dypamic fgatures
into the model, s¢ that the level of money wages is defermined by 8
market adjustment meehanism.a Either way, one escapes determiniqgw

real wages Iin the labor market and leaving the absolute price level

to be determined absentmindedly by the cash balance equation. The
procedure followed here, however, is neither of thése; instead, it is
held that incomplete real wage adjustment characterizes the labor gupply
function. Individual workers are congidered to be aware of changing
price levels, but institutional conditions such as powerful tradg

unions and a working week of conventional length are held to prevent labor
supply from being & simple function of the real wage alone. Taking the
supply of labor services to rest upon the money wage and the price level
(one can argue that the existence of escalator clauses testifies to uﬁion

awareness of changing price levels), we may write:
(2.6) N=K§(wP) .

Because of cur assumption that the supply of labor services cannot

be made into a simple function of the real wage, we have § (A W, A P)
#N (w,P) 1if A ¥ 1 . With lack of homogeneity of degree zero in fhel
1abof'maiket an equilibrium level of real income cannot be determined
there. Thus our later results depend, in a crucial way, upon our
as;umptions ebeut the'laho§ﬂsupply relation. As éill be shown later,

the position of full employment can be interpreted as the point at

8. For a discussion of this problem, see R. J. Ball, op. cit.
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which the labor supply function becomes homogeneous of degree zero
in absolute prices. Under certain suitable conditions (principally
the non-vanishing ef (Hw) ),9 we may invert (2.6) *in the small®

and obtéin:
(2.68) w = G(N,P) .

Our final form for the labor supply equation, which 1s the one e
shall use threugh@at thie paper, is a further modification of (2.6a).
We assume that there are institutional forees operative (e.g., trade
unlon pressures, minimum wage laws) that prevent money wages from
falling below a minimum level, LRI A is takén as exogenous;

it is Purther assumed that the endogencus component of the wege

determination mechanism G(N,P) is independent of the exogenous

component. Thus we may write:
(2.6b) w = g(N,P) + LA

where g(N,P) > O so that w > w_ . It is further assumed that
the “within-system response of & change in money weges te a change in

the price level is less than proportionate, when under-employment

9. This symbol (K ) means the partial derivative of the function N

with respect te the variable w ., Throughout this chapter,
anslogous symbols should be interpreted similarly.
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P . P . _. 10
conditions exist. In symwbols, we would have O < ¥y SP <l.,

This agssumption way or may not be a suitable desczfiption of
economic reality. It galns plausibility if one considérs_the :Labo:__-_ _
markets of the economy as divided into two different types: one type
being characterized by escalator-clause type responses, the other
type reflecting in the short run largely constent money wages, even

in the face of changing prices. Hence the case intermediate batween

%;- =0 and % . %% = 1 may appear reasonable. Forourpuzposes

it will be assumed that this is the case, and 1t will become apparent
that some of our gqualitative conclusions depend upon this assumption.

The final equation of the model describes the money market
equilibrium. In the Neo-Classical literature the demand for money
essentially determined the absolute price level, whereas Xeynesian
emplo&ment theory only allowed it the role of directly determining
the rate of intex;est. The view of the demand for money sdopted here
is largely in accord with the latter position. According to the

money market equilibrium described belew, shifte in the money supply

10. In a Neo-Classicel model, this partial elasticity would be exactly
equal to unity. For if N = N(%) ig our labor supply function,
then the inverted form becomes 5= G (N) or W= PG (N) .

1
| ¢*(v) |
Consequently, we shall say that as full employment is approached,

P v
w2t

. G%E) =1,

Hence B-?aG(H) and 80 = . 3p
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affect the price level indirectly via their effects on the rate
of interest, the level of income, the volume of employment, and
the money wage. (It must be remembered, however, that changes
in the money supply can affect consumption expenditures dirgctly
through & real balance effect.) Effects on the money wege are
also not direct but are channeled through changes in the level of
employment end indirectly induced price level changes,

Some controversy has emerged over the particuwlar form and
properties of the demand for money. Patinkin has developed assump-
tions under which prices will rise in proportion to the quantity of
money, without necessitating the hypothesis of a constant veloeity of
circula:bion.ll He asaerﬁs that the particular form of the demand for
money developed by Keynes does not lead te the Neo-Classical conclusions
because the speculative demand for money 1s made independent of the
price level. Hence the Keynesian demsnd for money is not homogeneous
of degree one in the absolute price level. This view would appear to
be correct, but none of Patinkin's digcussion really settled the issue
of which is the appropriate assumption to usé , although it did hint
at a possible source of confusion that seems to recur from time to
time.

We wish to decompose the demand for money into two parts. The

transactions demand is taken té depend upon the level of money income

—

11. See Patinkin, op. cit. Part Two, especlally Pp. 193-19k.
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end the rate of interest.l2 There is also a speculative component
of the demand for money; this is considered to rest upon the rate of

interest alone. The money market equilibrium is described by:
(2.7) M= 1L (PY,i) .

Thus, considering the model as a whole, we have seven equations
in seven endogenous veriables (¥, ¢, I, i, N, v, and P) . Equation-
counting conditions are thus satisfied. Our exogenous variables are
M, I, a, and LA We shell assume that certain general conditions are
satisfied, so that a unique solution of economically meaningful
variable values exists, and so we are ready to discuss the response
of the system t¢ shifts in tye exogenous parameters. We may ocall

this type of discussion "generalized multiplier analysis.”
2. Generalired Multiplier Analysis.

For convenlence, the system of seven equations in seven unknowns

is reduced to one of three equations in three unknowns. We have, after

12. In an application of inventory theory, William J. Baumol (“The
Transactions Demand for Cash: An Inventory Theoretic Approsach,®
Quarterly Journal of Economica, Volume IXVI, No. 4t (November,
1652}, pp. 545-556) has shown that the imterest rate will
govern the allocation of working capital between cash and
1iquid assets of short maturity. Hence even the transactions
demand for money will be sensitive to variations in the interest
rate., James Tobin ("The Interest-Elasticity of Transactions
Demand for Cash,” The Review of Economics and Statistics,
Volume XXXVIII, No. 3 (August, 1956), pp. 241-247) has
extended Baumol's treatment and reached eimilar conclusions.
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some manipulatien,

(2.8) £(X) - € {f(ﬂ), 1, -‘—If , n} - T 11, £(N), n} = o
(2.9) L(PE(N), 1) = M
(2.10) Pr(N) (1 - 1) - g(N,P) = LA

First, we obtain the traditional expenditure multipliez_'s.__
Total dlfferentiation of the system with respect to a ylelds, after

some manipulation,

(2.11) £1(N) (1-0y-I,) % - (c,+41,) % * Eﬁ % =1

' P

(2.12) f'(H)PLI %+ I, % + Iy £(N) %E = 0

. m k]

(2.13) [pre(M) (1-1) ~gglm+0. S+l Q-m-gl 5
= 0 »

As indicated above, G‘I denotes the partial derivative of consumption
with respect to real income, and simlilar symbols have analogous in-

terpretations. Since Yém = PY, I’:{ denotes the partisl derivative
m

ef L with respect to money income.

'Hsing Cramer's rule, we can solve for and + .This gives:

gla
g IR

(2.1%) & L (£'() (1 -1) - &) = I.i(% -5

)
Ao D b



- 57 -

where
(2.15) D= |(-Cr1)E (W) - (6,41,) Gy - M
e = 7
£'(R)P
mrry ly Ty 2(N)
()1 -1) - gl © (E-39

- (1t £ ML E - - (04, 1y 2 M - M- &)
. - o _

Co e Bn e - m - g ¢ ) ey G- 3

Hgt

Following standard theory, we shall assume (1- Y'IY) >0, £'(N)

> 0, I; <0y Iy > 0, £°(N) < 0, gg > 0, and C, > 0. c, is of
m —

M
P
uncertain direction but is small in absolute magnitude, while Ii < 0.
. P ow
Hence ci+Ii < 0 . Our previocus assumption that ¥ 5P < 1 ipplies
>
that (-‘I-a")&o. Hence D< 0 , &and thus & 5 0. The
P P da
ay dN
standard multiplier, which is - = f'(N)-E; , is also positive.

I+ should be noted that in this model, full employment is defined in
terms of an inabllity to obtein further increments of output. However,
full employment is not defined in terms of a zero marginal product of
labor, which under our assumptions entails & zero real wage. Full
employment results from the labor supply function *locking” so that

the morey wage changes in the same proportion as the price level. It
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is impossible to obtaln further output inecreases from en equilibrium
position of this type, as further output end employment will require
& higher real wage from the side of labor supply andlg lowerrrea;
wage from the demand side of the labor market.l3 Thus we may say
that as full employment is approached, % g—;-—%l . Under these

conditions, % —>»0 as %%-—)% .lh

15. A similar interpretation of full employment has been glven by
Joseph W. Conard (An Introduction to the Theory of Interest
{Berkeley and los Angeles: University of California Press, 1959),
Chapter 13, especially pp. 272-279), Abba P. Ierner ("On Generaliz-
ing The General Theory," American Economic Review, Volume L, No.
1 (March, 1960), pp. 121-143, especially pp. L34-142), and
Edmund S. Phelps ("A Test for the Presence of Cost Inflation
in the United States, 1955-1957," Yale Economie Essays,

Volume I, No. 1 (Spring, 1961), pp. 20-69). Conard
distinguishes between the full capacliy level of output,
where the marginal product of labor is zerec, and the full
employment level of output, where further demand increases
entail only higher levels of prices, because money wages
begin to rise proportionately with the price level, at this
point. Ierner comnstructs a curve of supply price which
relates real output to the ratio of the price level to the
money wage (the reeciproeal of the real wage). ILerner asserts
that at the full employment position, wages begin to rise as
rapidly as prices (beretofore they have risen less rapidly)
and further increases in output and employment are abortive,
Hence only inflation results. FPhelps argues (pp. 29-30) that
some “money illusion®" characterizes wage behavior at employment
levels below full employment, but that at full employment
"money 1llusion" is absent. Hence the fact that wages rise
as rapldly as prices prevents any further output increases.

Lh. %g is also zero if the demand for noney is perfectly in-

terest inelastic so that I, =0 . In this case money

income is a monotonic increasing function of the stock of

money, and neither the price level, real income, nor the .
employment level will change when autonomous expenditure is
changed if the stock of money remains unchanged. Presumably
interest rates would adjust in this case so that endogenous
expenditure can be displaced by exogenous expenditure, real

income remaining unchanged. Thus expenditure must display some
interest elastieity if there is to be such an adjustment mechanism
making the system solveble. (If both I, and Ci + I, are equal
t0 zero, D venishes and the full systeim (2.11),_(2.1&), and (2.13)
cannot be solved.)
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Solving fer % » Wwe obtaln:

| ap ~ L (M@ -1 -gd  Liley - (M1 - W]
(2.16) & = . - =

and%> o,

since D< 0, L, < 0, and [gN-Pf”(H)(l -1m)] > 0. In severe
underemployment equilibrium, g —>0 and f'(R) —> X (a constant),
go that *(N)—=> 0 .15 Under these circumstances, % —-‘?0 , i.e.,
it 1s possible for increases in real expenditures to have negligible
effects on the aggregate price level, under a speclal set of circum-
stanees.16

We may similarly compnte monetary multipliers, allowing M ,

the qna.ntity of nominal money balances, te vary. We obtain:

G - ) [L, 3 O + (6,+1,)]
= - P. , &and
D

(2.17)

&lE

lay - PE(M)(L -n)) [(C+1,) + L, 'Jfl Cy ]

il

(2.18)

gl

D

15. In order that the second order conditien for profit maximization
hold when II = O, f*(N) =must be negative. Consequently, we say
that in "severe" underemployment equilibrium, f"(N)->C- , i.e.,
*(N), vhich is always negative, can be mede arbitrarily close
to zero., Thus the quantitative importence of diminishing returns
becomes negligible in “severe" underemployment equilibrium while
the sufficient condition for profit meximization continues to
hold. Similarly, the wage unit may be taken to be unresponsive
to changes in the level of employment if the employment level is
low enocugh. ’

6. ap i
= 8 also negligible if the demand for money is independent
of the reate of interest. This is the somewhat unusual case
discussed in footnote 1h.
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Hence % > 0 and % > 0, 23 both numerators are negative and P

is negative. Thus an expansion of the money supply both stimilates
real Income and raises prices, in the typlcal case. Thus, on a broad
level of generality, the direction of the effect on the price level
ie the same for this theoretlcal framework as for the quantity theory.
Three speclal cases remain to be consldered. 7
{1.) suppose that "severe” underemployment equilibrium exists.

Then, 5N-90 and f£*(N) >0 , as was pointed out previously. In
this case %1% 50 , and the quantity theory breaks down: changes in

the money supply have no effect on the price level. This 1s not bocause
changes in money have no significance, but merely because all expansioo;
ary forces, sdditions to the money stock ineluded, result in increased
output and employment with negligible price level Increases. Under
these circumstances, a "quantity theory” of output and employment

would be velid, if in addition the demand for money were independent

of the rate of interest and were related to money income in &

particularly simple manner.lT

oL
17. Suppose L = kPY so that a 0 and -4 =k .
Ty Iy * 3D
(2.17) then becomes
9
o G -5 (0;+1,)
(2.17a) il =
ow

(3 - 53 (c,+1,)

With "severe" underemployment conditions, %% E oF i1

- = . ¥
(C,+I, )£ (W)PLy (3 - LY
. i 71 P OP
(Footnote continued on bottom of next page.) _ m.
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{2.) Suppose the resl balance effect is totally absent

(i.e., CM = 0); it may be argued that +this was the view espoused
P
8.

by Keyne If, in addition, expenditures are perfectly interest

inelastic (this implies that (ci + Iﬁ) = 0),

both % and -?‘-—-ﬂl; vanish, as an exeminetion of (2.17) and (2.18) will

immediately verify. In this case, changes in the money supﬁly hé.ve no
economic gignificance for this model, except poesibly to affect the
division of non-wage income emong interest and other forms of property
income. Alternatively, if liquidity preference becomes sbsolute
(L1.e., 1f L~ - ), the determinant D inereases without limit.
(We are still a.ssuming a negligible real balance effect.) Consge-

an dp-

ciuently, both ™ and W becowe exbitrarily close to zero.

Footnote 17 continued from bottom of previcus page.

as an examination of (2.15) will substantiate. Therefore,

aN 1 aN 1
W TR so that f'(N)ﬁ;ﬁjﬁ .

ay aN M .
But g = f‘(N)E and Pk = 3 since M= L in equilibrium.

Consequently, these assumptions leed to the result that

% g é % %[:31 . In this pseudo-Neo-Classical formulation,

the change in real incomé is proportiomal to the change in the money
supply. This case suggests the esrly Real Bills theorists, who
used to argue that the supply of money had to be adequate for the
"needs of trade" and who consequently advocated an "elastic? .

money supply.
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These cases illustrate the Keynesian view that monetary
policy may be subject to “many & slip 'twixt cup and 1ip"; even
with underemployment present, there are two special cases where an -
increase in the money supply leads to negligible employment increases.
Similarly, even at full employment, & liquidity trap.or negligible
interest elasticlity of expenditures may prevent changes in the
meney supply from influencing prices, if the real balance effect
ls absent. These speclal cases make apparent, also, that an
esgsentlal feature of the Keynesian system is that the link between
the supply of money and the level of real inceme i1s through the
rate of interest., Both the Keynesian and the Neo-Classical systgms,
however, postulated a direqt link between the volume of real spending
and the rate of interest. The particular Keynesien form of the demand
for money, together with the labor market assumptions, destroy the
homogeneity properties of the Neo-Classical system. Hence whereas
in the Neco-Classlcal system the property of hoﬁogeneity of degree
zero in absolute prices separated changes in the money supply from
changes in the equilibrium level of real income (one must implieitly
assume that such an equilibrium does exist), the conditions discussed
above give rise to the same result in the world of John Maynard Keynes.

(3.) Suppose that full employment exists, so that ( gg)ﬂ§0 .

If one takes account of the terms that become approximately zere in

(2.15), (2.18) becomes:



- 63 -

(2.19) [311 - PE(N)(2 - )] [(ci+Ii) + Ly %cn]
: a ' P i
‘m - (" (W)(1 - 1) - g,} [(C,+I,)L, Y + C M}or
_ gﬂ i1 I‘Ym _l_l Li ;2—
P

: s
("1*11) +L B cg
o P

n .
r(cifxi) I.!m+ ;5 L, cg
._ %

-

ElR

We shall say that a "pure" quantity theory of prices is valid if an
inerease in ﬁhe nominal money supply leads to a_pﬁopertienate increase
in the aggregate price level. One set of -agsumptions sufficient to
validate a pure quantity theory of pricesris full employmwent and
negligible interest elastiéity of both the eonaumpiion and Investment

demand functions. Under these circumstances, (C +1,)7 0 and (2.19)

becomes:
1 ¢
(2.198) P L Oy
| ap B _p
d.-H ~a M L
M
Eh
3

This 1s equivalent to: St B s 1, which we had earlier agreed to

denote as the “pure? guantity theory case. A secénd set of assumptiocns
that leads to similar results is that fuli“employmentégxigys and that
the demand for money is of the form I, = kPY . In,tﬁis case I, = 0
(i.e., the demand for money is independent of the rate of interest)

and LY = g% = k since Ym = PY . Here {2.19) becomes:
m ir '
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(Gi+Ii)
TY(C.4T.) K
Y(C,+1;

(2.19b)

Since % = %‘ = kY, %z or % % ~1 . Thus both full employment

conditions and & rather simplified form of the demand for money are
sufficient te validate a "pure" quantity theory of prices, with changes
in the price level proportieonal to changes in the quantity of woney.

In general, however, the "QClassical" propositions will not hold, since
neither set of assumptions is applicable most of the time. It follows
that Keynes' claim that at full employment the "Classical” propositions
come back into thelr own is too stroué, for it requires postulates that
Keynes himself would hardlykhave made.

We may briefly examine T multipliers., By similar techniques,

we obtain:
(cyt In)la(" - - ro(w) [(Giﬂi)f(ﬂ)l-r Iy c:M 2
daN
2.20) =— =
¢ ) a "
-(cn, +I:I)L1[Pf“(N)(l-II) - gN]+P if*(m)}a [13(1--(::1{-3:]{)&:1,jf (ci+11)]
(2.21) %: - S —_— a—F —.

D

The evaluation of these maltipliers is aubject {0 some uncertainty.

As indicated earlier, c < 0 and III > 0 s because an income

shift toward non-wage earners will depress real consumption but stimulste

real investment. The effects on resl spending are in doubt, as lg the
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sign of (cn + IH) + If the consumption effects predominate,

i ap
(c:lI + IH) <0 ; consequently, 7= < © but the sign of % isin

doubt. If the stimulus to investment is stronger, %% > 0 but the

sign of 3 is in question. Tt should be noted that the rise in the
degree of monopoly power will also depress employment if stimmlus to invest-
went is just balanced by the decrease in consumption (i.e., if

(Gn + IH) = 0) , or if the net increase in real spending is small.
Similarly, this change will still give rise to an inecrease in the price
level if (Qn + In) = 0 , or if the net decrease in real expenditure is
small. Two special cases exist: in "severe"™ underemployment equilibrium
a rise in the degree of moncpoly power is certain to raise prices, whereas
in full employment a rise in II will, in general, reduce employment. In
addition, there are several special cases in which an is zero. One set

dIt
of sufficient conditions is CE = (Ci+Ii) = (CH+IH) = 0 . The others

s

involve the assumption of full employment in place of (CH+IH) =0, or
the assumption that liguidity preference becomes absolute as &

substitute for (ci+Ii) =0 .

The underconsumptionist case would entail the assumption that a re-
duetion in monopoly power would stimulate consumption to & greater degree
than it would reduce investment. Consequently, (CH+IH) < 0, and a
reduction in monopoly power stimulates employment and real output.

This occurs because reael consumption expenditure increases directly

with such & change; in addition, falling prices may induce & real
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balance effect or may reduce the transactions demand for money, thereby
lowering interest rates. A lower rate of interest could, in turn,
stimulate real investument.

The effect of an autonomous increasse in money wages canﬂbe

studled alzo. We shall have:

-[cg ML+ (C+T) er £(N)]

2
aN P P
(2.22) & - : < 0
| 0 D
_ £'(¥) {L, (1-C,~I,) + PL, (C,+I.)]
(2.23) @ Iy (Cy-Ty er SN
. - & b )

Thus the effect of #n autonomous increase in money wages is to raise prices;
the direct effect on costs appears to predominate in our simultaneous
system, also. But, in the usual case, there are some sysiem effects on
the levels of employment and hence output; in general an increase in

the exogenous component of money wages will decrease employment. This
is so because the rise in money wages raises prices and so reduces con-
sumption through a real balance effect. Aleo, the rise in prices

raises the rate of interest since the transactions demand depends upon the
level of money income; some investment and/or consumption expenditure 1s
thereby choked off. (This does not teke account of the distributive_
effecté on consumption. This; however, would not geem to be &

gericus shortcoming, eince the distributive effects of & rise in
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money wages are not so obvious and probably will not be substantial.)la
The employment effects will be negligible if the real balance.
effect and the interest elasticity of expenditures are negligible.r The
same result will occur if, instead of perfect interest inelasticity
of expenditures, liquidity preference becomes absolute. Equation (2.5)
implies that an increase in money wages through an increase in the'auténonous
component leads to a higher real wage, provided this change reduces
the level of employment. MNo other special cases appear for a change
in the exogenous component of money wages. The effects of a change in
this component appear t¢ be similar under “severe™ unemployment, full

employment, and intermedlate concitione.
5. A Graphle Bepresenfation.

In this section the equations of the model are reduced to two
over-all reletionships between real income and the aggregate price
level. With these two relationships, which are interpreted as
"ggaregate supply” end "aggregate demand” equations, a graphical
presentation of the determination of real income and the price level
can be given. After the first reduction, it becomes possible to show
that the conventional pedagogic multipliers are special cases of a more
general formulation. After the second reduction, some aspects of the

Joint determination of resl income end price are discussed further.

18. A scomewhat dlfferent model is developed in Franklyn D. Holzman,
"fnflation: Cost-Push and Demand-Pull," American Economic Review,
Volume L, No. 1 {(March, 1960), pp. 20-42. With its ald, Holzman
concludes that a wage push will reduce employment and raise prices
because the redistributive effects are outweighed by the direct
employment-decreasing effects. (See especially pp. %2-34.) Thus,
the two different wodels, which emphasize different aspects of
such a change, glve similar conclusions.
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The equations which are relevant to the supply espects of the

system are:

(2.4) Y = £(N)

(2.5) £1(N)(1-1) = 3
(2.6) v = g(N,P) + v .

We bave three equations in four veriables and two parameters, which

we can reduce to a single equation in two variables and two parameters.
We choose to eliminate w and N , leaving a single derived relation
smong Y, P, I, and LA Under certain general conditions Y eca&n be
mede an explicit funetion of the P variable as well &as of the two
parameters., This function, which is termed an "aggregate sup?ly"
function by analogy with the supply curve of an individual indnstry,19

can be expressed as:
(2.24) Y =0 (P, V)

We may also define the elasticlty of supply es:

= aY P = P
(2.25) E, 5% + 5 "% F -

19. As before, the analogy with the concept of microeconomic theory
is loose end imprecise. Thus the concept of the supply curve of
sn imperfectly competitive industry is vague and erroneous.
Moreover, the supply curve of a competitive firm rests on a
given wage rate, not on & given labor supply function. However,
& more appropriate name for the ¢ function is not available,
and so, desiring to maintain contlinuity with pre-existing
litersture, we have settled on the term given above.
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In the appendix, & mathematical derivation of the aggregate
supply function is given. There it is shown that the level of real
output is an increasing function of supply price, except in special
cases where the elastiéity of supply &pproaches zero or infinity. In
®gevere"” underemployment equilibrium, the elastlcity of supply becomes
nearly infinite, indicating that considerable output incréaaes are
.consistent with negligible price level increases. At full employment
the elasticity of supply is close to zereo, indieating that only
negligible output inereases can be obtained only through enormous price
level rises. It is further shown that an increase in either the degree
of monopoly power or the exogenous component of money wages will reduce
the level of output, aggregate supply price remsining unchanged.

Symbolically, we have Rp >0, 6% % < ®3 q>].[< ¢; 9, < 0.
)

After this reduction, our system of equations can be written:

(2.26) Y-¢(L 4,5, D -I(, 1,0 =a

L (PY, 1) = M

Y-cp(F;]I,wo)n 0.

We shall consider only the response of income to & shift in the
exogenoug component of spending, ‘%5 « (This is‘the familiér
.multiplier of income wifh respect to a shift in resl investment.)
Following the btechnigues .. outlined in the previous sectlion and.

employing the definition of the elasticilty of supply, we obtain:



—7@—

Y
Iﬁ P Ea.
= Y 2: 0 .
(ci+1i)LIm Y(l+EB) + I [§ E s(l—CY-'-TY) + Gg _1152_ 1
' P

Because the elasticity of supply is non-negative, M ig alse non-negative.

| da

da
We are now ready to consider some special cases. If the elasticity
of supply becomes infinite, E; > and (2,27) reduces to:
& - S
da, P(ci+Ii)LYm + Li (l-cY- IYS

(2.27a)

As liquidity preference becomes absolute, L1—9 - o, and (2.27a)

approachest

; ay 1
‘2.27b? ke _T:E;:T; ’
the famliliar form of the Keynesian maltiplier with induced investment.
This fanlliar pedagogic multiplier can also be obtalined under conditions
of infinite elastleity of the aggregete supply curve if expenditure is
‘also perfectly interest inelestic, so that ci = Ii =0 . In this case
too (2.27a) reduces to (2.27b). The simple pedagegic multiplier is also

obtained if expenditure is perfectly interest inelastic and the real

—

P
. reduces directly to (2~27h).20 If the elasticity of supply is

belance effect is negligible (i.e. Cy = 0), for in this case (2.27)

20. This result alsc holds if a liquidity trap takes the place of perfect
interest inelasticity of expenditure.
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negligible, J%E vanigshes. The two cases Es = O and Esmbm

represent the two extreme cases often dealt with in Keynesian economics.
This concentration, which has given rise to the notion of the so-called
I~shaped supply curve, is perhaps unwﬁrranted, for intermediate con;
ditions of neither full employment nor “severe" underemployment sre
probably the rule over long periocds of time.

The remaining relations of the model, whick ecan be interpreted as

expressions of its demand aspects, are:

(2.2) ¢c=c¢ (Y, 1, % , I B
(2.3) I=I(, Y0 +a
(2.1) Y=C+1I

(2.7) M=1L (PY, 1)

Here we have four equations in five unknowns (€, Y, i, P, and I) and
three parameters (M, o, and ) . By use of the identity (2.1) ﬁe can
eliminate the C and I variables, thus coming down to two éqpations :
in three variablee end three parameters. Under certein general
conditions, discussed in the appendix, we can eliminate the 1

varieble and write Y &s an explicit function of P and the parameters
M, o, and‘n « This relatien, whiéh we designate the “agéregate demand”

function becsuse the economic actions which underlie it relate primarily
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to expenditure'dscisions,' is;

(2.28) Y=v%(P; M, @, I[) »

A rigorous derivation of the aggregatg demanﬁ }unction is N
provided in the éppendix. There it is shown that for”this relation,
real income is a non-incredsing function of the price level, a non-
decressing function of the money supply, & non-decreasing fumetion of
thg level of autonomous spending, and an indeterminate fﬁnction of

the degree of monopely power. In symbols, we would have:
<
(2.29) ¥p< 0 ¥y 2 0, ¥, 2 0, and ¥ o 0.

It is further shown that & necessary and sufficient conditicn that
real income dlsplay no reéponse to a change in the price level (i.s.,

¥p = 0) 4is that reel income display no response to a change in the

money supply (i.e., ¥, = 0) . It is also shown that V¥, , ¥, , and
| M P’ ¥M

vm are never zerc¢ simultansously.

If all exogenous variables are given, the relations of aggregate
supply and aggregate demand reduce to two¥d1mensional curves., The

determination of real income and aggregate price can now be deplcted

21. Conard (op. elt., pp. 255-258) derives an analogous relationship
. from hig savings function, investment function, accounting identity
of savings and investment, and his money market equation. The
resulting function, which indicates a negative relationship
between the price level snd real income, is termed an "SI-IM
curve,” -
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graphically, as in Figure 1. The supply ewrve is invarient under
shifts in the money supply and the level of autonomous expenditure,

while the demand curve is uwnaffected by changes in the money wage

floer. This suggests that in the short period monetary and fiscg;

policy are primarily directed toward the demend side of our economic
system; on the other hand wage poliey (of elther a voluntary or compulsory
nature) operates on the supply aspects of the system, at least

initiaily. Anti-trust policy, while of & mixed character, would

appear to affect primarily the supply side of the systeﬁ; at least

the direction of change is unamblguougin this regard.
P

FIGURE 1.
The Aggregate Supply and Aggregate Demand Functions.

22, After the first draft of this paper was written (in the summer of
1960), Fhelps' article {op.cit.) came to hand. Using the aggregate
supply end demand curves, Phelps presents a graphical determination
of real income and the price level which is almost identical with
ours. His derivations of these funetions would appear, however, fo
be verbal, not mathematical. The connection with the underlying
aggregative model of the economy is only stated and not
rigorously demonstrated.
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This simple apparatus may be utilized to throw some light on the
controversy in the recent literature between the demand and the cost
inflationists. In this discussion the distinetion between demand and
supply price has been very much neglected. As pointed out earlier, the
aggregate supply curve is invariant to changes In the money supply. In
the short period traditionsl monetary policles will have the effect of
controlling prices through the demand side. In the weodel censidere¢
in this paper, the price ievel can always be reduced, except in “severe”
underemployment conditions, sinee the demand curve can in general be slid
down the supply curve. The difficulty is that except in the limiting
case Es m 0, this will result in e reduction of real income and hence
employment, so that the traditicnal monetary policies will be quite
unable, subject to this qualification, to affect supply price; in
particular they will have no direct effect on the money wage- -ievel.as

Although this seems reasonably acourate » the principle remains
that demand and supply Jointly determine real income and aggregate
price. The real issue cannot turn on whether demand or supply (cost)
determines price -- the issue of which blade of the scissors does thé

cutting was resolved . s long time age..ah' In part wuch of the controversy

23, Weintraub mekes essentially the same point in A Geperal Theory,
Chapter 9, and in Classical Keynesia.nism,_ Chapters 5 and 0.

2k, An attempt 1s sowetimes made to distinguish between "demand" and “cost”
inflation on the basis of the effect of reductions in the level of
monetery demand on the real income level. (See, for example, FPhelps
op. cit., especially pp. 32-33.) If prices can be reduced -- (say)
by increases in the average tax rate -- without reducing the real
income level, then we have "pure demend" inflation. An appropriate
reduction in the meoney supply will have a similar effect. In terms
of the analysis pursued above, this case will correspond to a situation
in which the aggregate demand curve cuts the aggregate supply curve
well above the peint &t which supply becomes perfectly inelastic. Tn
this case the aggregate demand curve can be "slid down" the aggregate
supply curve reducing the price level but leaving the level of real
income and employment unchanged.
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can be explained by the failure to distinguish between arguments re;-;
leting to demand price and thoge relating to supply price, which in
general are not mutually exclusive. This is suggestive of the fac_:t
that some of the combatants in the debate have in part been at odds ‘
since gome have dealt with demand price and others with supply price.
In general the "demand- * school, hes seemed more ready to deny the
possibility of autonomous shifts in the schedule on which their atten-
tion has not been focussed. The Keynesian gap analysis of How o Pay

for the War is largely responsible for this state of affairs. Here

the cost side of aggregate price determination is removed by the
assumption of fixed supply. The only price worth considering is _
demand price since supply is given. Bome "cost inflationists" have
fallen into the opposite trap of considering only the problem of supply
price, assunlng (usually implicitly) that demand, being plastic and
pessive, will follow to validate almost any increase in supply price.>
Our survey of the aggregative econcmy as & whole 1g now complete.

Chapters ITI through VI will focus on particular relaticnships of our

25. We should not wish to deny that under certaln circumstances, such
a8 war time, it may be appropriete to simplify and approach the
problem of price level determination from an extreme point of view.
8imilarly, there mey be occaslions when the demand curve is relatively
fixed and price level inelastic and the entire fleocor of the aggregate
supply curve shifts upward; here the increase in supply price is the
most interesting feature of the upward price level movement.
Generally, however, the pirultaneous determination of aggregete
price and real income by supply and demand has to be considered,
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model, with & view towerd obtaining empirieal counterparts. The major

conelusions of this chapter are summarized in Chapter VIIT.



Appendix

In this sppendix the aggregate supply and aggregate demand
functions discussed In the text are rigorously derived. The partial
derivatives of these functions ecan also be evaluated, enabling ong_tg_
determine the signs of these expressions. Finally, these functions and
the signs of their partial derivatives are exawmined in some special cases.

The aggregate supply curve is derived from the followling set of

equations:

(a.1) Y = £(N)

é“'a) £+ (w)(1-1) ==§
(a.3)  weg(NP) +v .

We may combine (a.2) and (&.3) in order to eliminate w:

{a.k) P (B)(1-1) ~ &(N,P) - W, =0,
Because of our assumption that £'(X) > 0 , the inverse functicn

of {(a.l) exists for all values of Y , and (a.l) becomes:
-1

(5'5) H = f (Y) *

Substituting (a.5) into (a.4), we obtain:

(2.6) pe" "13'1(!)} () - g if'l(Y), P_} -w =0.
(a..6) cen be written formally as:

(3.7) H(P, Y; I[, wo) =0 .

- 77 -
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Since it is presumed that f'(N) has & continuous derivative and that
g(N,P) has continuous partisl derivatives, the function H will have
continuous partial derivatives, Under these conditione {a.7) has a

solution in the small:
(3'8) I= ‘P(Pi 11, ‘.fo) P)

provided H, £ O . We nov seek to discover whether this last condition

holds,
(a.g) H, @ P(:L-n) %f [£ {f—l(Y) }] - gf [g {f“l(z), P}]
(8.10) H, = P(2-11) = % - & - -g-
by the chain rule.

But,

1

(822) e f'%ﬂ) .
(2.10) consequently becowmes:
(a.12) H, = P(1-1) £*(N) ﬁﬂ - 8y %m-
o
(2.13) H, ¢ f_%(ﬁ)' [B(1-m) £°(N) - &) ,

where N is given by (a.5).
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In general, f£'(¥) > 0, *(N) < 0, gg > O so that:
(a.1h) H < 0O

and so H, F 0 . Conditions sufficient to guarantee the existence of
the solution (a.8) of the implieit function (a.6) hold. The function (a.8)
is the aggregate supply function of the text. -
We may now examine partial derivatives of this funetion. Apply;
ing implicit funetion theorems, we have:
-Hy £ (K) [GP - £(8)(2-1)]
=

H, [B(I-T) £7(N) - ]

(a.15) Pp

rim) G- 5

n > 0,
(p(1-1) £7(N) - gl
- . 2
Fa.ls) 9o, = _gg- = P?i_ﬁ N = < 0,
-H
(a.17) Py = Yo _ £i(x o,

o THy TR £ - gyl

where N = £73(Y) .

Under "severe" underemployment conditlons, the denomiﬂator approaches

zero from a negative direction, so that:

an-)+w
> - -
¢W‘é"w.

o
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With full employment, §§">§ and consequently @P-)O .

The aggregate demand curve is derived frem the following set of

equations:

{a.18) ¢ = ¢(Y, i, ’—; » 1)
(8.19) I=1I(i, Y, ) +a
(a.20) Y=C+1I

(a.21) M = L(PY, 1) .

Substituting (a.18) and (a.19) into (a.20), we may reduce the

above set down to & pair of simultanecus egquations:

(a.22) o(, 1, % STy +I(1, Y, M) +a-Y=0

I{PY, 1) =M= 0 .
Schematically, the set (a.22) may be written:

(a.25) F(Y, i, P; H, &y H) = 0
G‘(Y’ i, P} H, Ly ]I) =0 .
It is assumed that the €, I, and L functions all have continuous

partial derivativés. Then F end G will have continuous partial

derivatives also. BSuppose that

FY Fi
(a.24) JE £ 0.
) G, G
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In this case, the set (a.23) will yleld a solution "in the small":
(a.25) Y=+ (P; M, «, 1) »

(We could also solve for 1 as an explicit function of P, M, a, and I
under these circumstances; but thie expression is of little intereat and
is consequently neglected.) The expression for J is:

Fy Fy ,, (CY+TY-1) (ei+11?

Gy & P I‘!m Ly

(a.26) J =

= Li(GY-t-IY-l)—(Ci-I-Ii)L! P.
m
We have
1
(a.27) GY+IY-$< Q, I.Ym> 0,

L, < 0, emd (ci+1i) < 0.

Consequently J is non-negative. It will be assumed that J is

strictly positive; this entails the condition that Li

are never zero simultaneously. (If L, end (0i + Ii) are both zero,

and (Qi + Ii)

the interest rate plays no role in the economic system; and equations .
(a.22) determine, in general, both Y and P, rather than Y &s a
function of P.) In this case, (a.24) holds, and (8.25), which gives
the reguired exﬁlicit function, is the aggregate demand function of the
text.

We may novw examine the partial derivatives of this aggregste
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dewand function. Using implicit functiow. theorems, we obtain:

%Fp Fil Cy M
Gp 61 B 7 Wty (G +I)
(2.28) VI S S I < 0
’ P J I, (CY + IY - 1) - (ci + Ii)IYﬁP -
in Fi‘
G G -
R 1 i - I'L.I. > 0
(8.29) Vo 3 R N R
v 5y
e | I 'S Le(o, +1,)]
(8.30) \,,:--G“ L e S S e S > o
7 M 7 Ll(CY+IY—l)-(ci+'Ii)IY;P-
%Fn Fi\
a_ @ -1 (c -;-IH) >
(8.31) . - S ! _ ve— 2 0
T 5; I.i(cY+IY-1)-(ci+I:_)erP

*ﬁ and WH will both be zero undexr the following circumstances:

(A} (Ci+11) = 0 (here L, wmust be negative so that the

denominator mey be strictly positive) and cH =0 , or
P
(B.) Iai";" - and cﬂ = 0 .

g

WP and WM cannot be zero under any other circumstances, given our

assumptions. It follows that if either one is Zero, elther conditiens

(A.) or (B.) must hold. Consequently, & necessary and sufficient
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condition that WP = 0 is that WM =0 .

A necessery and sufficlent condition that wu, = 0 is that
I‘i =0 . (This is the case, discussed in the text, where money income
(PY) can be made & function of the quantity of nominal money, under
éerﬁain general conditions. Here an attempt to increase money income
without also increasing the money supply is futlle; interest rates adjust
g0 that endogenous real expenditure is disgorged to make room for
increased autonomous real expenditure.) In addition, wa. =0 only
if *P ile strlcetly negative and wer strictly positive. For if I.i = 0,
neither condition (A.) nor condition (B.) ean hold (condition (A.) cannot
hold because (Ci+Ii) muet be strietly negative so that J mey be
strietly positive), and the precediﬁg statement follows. Moreover,

if vP and ﬂrM are zero, “'q, must be strietly pesitive. As we can

see by inspecting conditions (A.) and (B.), zero values of Yp 8nd ¥y
imply & non-zereo value of L:I. and hence & non-zero value of wa. .

¥ will be zero if I, = 0 or if (cn+1n) =0 . Thus a
sufficient, but not & necessary, condition that 1lrn = 0 ie that

\“Ta‘ﬂoo



Chapter ITI, “"Empirical Relationships between Wage Changes,
Unemployment, and Price ILevel Changes"

We now wish to examine what ig an approximate empirieal
counterpart of the labor supply relationship, equation {2.6) of the
previous chapter. Following the work of previous investigators,l the
author will attempt to explain wage changes as a function of the level
of unemployment and of price level changes. This relationship is more
than a labor supply equation. Since it purports to describe the out-
come of the wage-making process, demand elements will similarly be
important. Our relationship is concerned primarily with market
results and comes from & world in which demand and supply phenomena
are not readily indentifiable. Because of its mixed character, we
refer to this relationship as a "wage adjustment" equation; in

symbols, it may be written:

(3.1) b v, = f(Ut, A Pt) .

Here, A.W£ is the change in the money wage &t time t and 1s defined
ag the difference betweern this perlod's money‘wage and last period’s.
In the empirical discussions below, W 1g measured in dollers per
hour. Ut is absolute unemployment at time % and is measured in
thousands of men. A Pt is the absolute difference between the cur-
rent level of the consumer price index and that of the previous year;

the consumer price index is measured on a 1926 base.

l. For references and discussion, see Chapter I, sectlon ].

- 8h -
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Empirical counterparts of this relationship were estimated from
American dats, from 1899 to 1957. For wages, the concept used is
average hourly compensation in manﬁfacturing, as developed by
Albert R.ees.2 Rees' data include wages but exclude salaries; the
concept used includes wage supplements. The hours divisor is hours at
work (e.g., excludes paid holidays}, rather than hours paid. A consumer
price index was pleced together from two sources. Rees's book glves a
consumer price index from 1898 to 191}4,5 vhile the Bureasu of Iabor
Stetistics' cost of living index, ae recorded in the filee of the

National Bureau of Econemic Research and Historical Sta.t:!.sties,lF WEE

used from 1913 to 1957. (The overlapping years were used for the
purpose of linking the two series.) A homogeneous series on unemploy-
ment was obtained by using figures for the years 1900 to 1940, developed

by Stanley iebergott in a forthcoming wark5 and made available to the

2. Albert Rees (Aesisted by Donald P. Jacobs), Real Wages in Manufac-
turing 1890-1014 (Princeten: Princeton University Press, 1961), p.
k3 Albert Rees, "New Measures of Wage-Eerner Oompensatlon in
Manufecturing, 1914-1957," Occasional Paper 75, National Bureau of
Economic Research, 1960, p. 3. (The National Bureau of Economic
Research is occasionally abbreviated "NBER" in the remainder of this
work. )

3. Albert Rees (Asgisted by Donald P. Jacobs), op.eit., p. k.

k. U.8. Bureau of the Census, Historical Statistics of the United
States, Colonial Times to 1957 (Washington: U.S. Government
Printing Office, 1960), Table E 113, p. 125. (This work is
herein called by the short title, Historical Statistics.)

5. Stanley Lebergott, Manpower and Economic Growth: The American
Record since 1800 (McGraw-Hill Book Company, Ine., forthcoming).
These egtimates are a revision of Iebergoti's earlier figures,
which &sppeared in his "Annual Estimates of Unemployment in the

- United States, 1900-195%," The Measurement and Behavior of
Unemployment (Princeten, N.J.: Princeton University Press [for

(Footnote continued on bottom of next page.)
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author in advance of publication. Departwent of U ommerce figure56

on unemployment ére used for the years 1941 to 1957. (The former
definition of unemployment is the one employed here -- thus the
temporarily laid-off are counted as employed.) For a tabular presenta-

tion of these data (except the unemployment figures), see Appendix B.
l. Some Preliminary Results.

The method of psrameter estimation used in this chapter is single
equation least squares. Although this method 1s subject to well known
biases, it offers certain computing economies which make it attractive
for preliminary experimentation, in comparison with agi;g;ggiﬁzﬁ;ethod
of parameter estimation, Perhaps the most serious short-coming of this
techniqﬁe is related to the‘prablem of identification. Price level
changes influence wage demands; but wage increases influence the price
level, because of cost pressures., BSome of this problem is emeliorated
by the. use of & consumer price index and of wages in manufacturing.
(The immediate impacﬁ.of a wage increase in manufacturing would be on
certain selected wholesale prices.) In Chapter VI below, the para-

metere of the final wage adjustment relationships are re-estimated by

Footnote 5 continued from Page 85.

The Universities-National Buresu Committee for Economic Research],
1957), pp. 213-239. The author's immediate source was a letter
from Professor Iebergott, dated January 22, 1962. In this letter,
Iebergott requested that the author not present these estimates
in edvance of the publication of his (Iebergott's) latest book,
and consequently this series does not appear in Appendix B of this
Chapter,

6. Historical Statistics, Table D L6, p. T3.
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the methed of two stage least squares. Hence the estimates of these
parameters are free of single equation bias.

Some preliminary experimentation was undertaken to determine the
most appropriate form of the wage adjustment equation. Whether vari.-_
ables should be expressed in absolute or percentage form and whether 8 ‘
time trend should be included as an explanatory variable were investigated.
After this preliminary study, it was decided to use the absolute wege
change, the absolute unemployment level, end the absolute price level
change instead of percentage wage end price level changes and unempl_py_f‘-i N

ment as & percentage of the labor force.T

The coefficient on unemployment
becomes significantly negative only with the absolute varisbles, after a
time trend is included &s an explanatory variable. As was pointed out
in Chapter I above, eur. theory would lesd us to expect & negative sign on
unewmployment, for unemploymén‘c would constitute excess supply and as such
would exert a restralning force on the lnerease in money wages. Hence
requiring this coefficient to be negative seems & reasonable economic
eriterion. The time trend variable permitied the negative influence of
unemployment on the wage change to appear; furtherwmore, this variable was
highly significent in its own right and so it was included. This time

trend may be given several interpretations. On one view, it wight represent

7. This series (unemployment as a percentage of the labor force) was
obtained from Iebergott, letter of Jamuary 22, 1962 (values for
1900-1940) and Historical Statistics, Table D 47, p. 73 (velves
for 19%1-1957).
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increasing power or pushfulness from the supply side of the labor

market, as could occur from & growth in the membership or the power

of the trade unions.8 On another view, ifts significance might be an artifact
resulting from stating the dependent variable in absolute, not percentage,
terms; a given absolute wage increase means less to the participants

when the base is large than when it is small. In Appendix A, the

regression equations which were examined and then rejected as candidates

for the final wage adjustmwent equation are listed.

The equatione accepted for further examination were:

+ 0.1955 x 10°2 AP

t t-1

(3.2)  &ow_ = - 00619 - 0.5238 x 10~y
‘ ‘ (.01012) (0.1673 x 10'5) {0.0995 x 10“2)
+ 0.2005 x 1072, § = 0.0365, R = 0.539k,

- {0.0306 x 107%)

(3.3)  ow, = - .0L3ik - 0.2463 x 10700, + 0.58k5 x 1072 ap, 1

% -5 2, >3
(.00817) (0.1403 x 10 ) (0.0967 x 10 )

+ MI6T7 x 1075t, & = 0.0292, e

N (0.0250 x 107%)
= = (AP, + AP, .), by definition.)
3 g t=1

= 0.7055,

(ep, 1
-3

8. TIn the "wage bargain” equation of Valavenis-Vall's model (which
ig snalogous to the author's wage adjustment equation), there is
no time trend, but one of the explanatory variables 1s the
percentage of wage earners who are unionized. Since Valevanis-
Vail effectively has the suthor's other two explanatory variables
in his relation, the fact that he obiains a highly significant
coefficient on his percentage unionized variable etrengthens
this interpretation of the present results. See Stefan
Velavenis-Vall, op. cit.
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t t

(3.4)  ow, = - .OLh92 - 0.1987 x 10775, + 0.6200 x 1072 AP
S (.00628) {0.1056 x 10“5) (0.0627 x 10'2)

+ 0.1628 x 10‘2t, 8 = 0.0225, R

= 0-8211-5 -
-2 u
(0.0190 x 10 °)
t , the time trend, is equal to zero in 1900 and is in annual units.

{Hence apt the change in the consumer price level, lagged one

-1 ?
time period, is equal to last year's consumer price level minus that of
two years ago.) The numbers in paréntheses are standsrd errors, whlle

R® 1is the coefficient of miltiple determination end §u is the estimated

standard deviation of the residuals. (§u » but not R2 s 1s corrected

for degrees of freedow.) In each of these regressions, there were 58 annual
obgervations, az the period‘ran from 1500 to 1957.

Some comments may be proffered on these equations, All of them
indicate that an increasge in the cogkumer price level 1s sssociated
with an increase in the money wage. This is hardly surprising, for
labor might be expected to exert pressure for higher wages (and business
more ready to give them) when prices rise. (Even if a wage push were
responsible for the price level rise, this should make no difference
to the argument. In the labor market, which this equation purports
to describe, & price level increase is likely to result in a higher money
wage. This is so besuse workers desire more strongly wage advances to
offget higher liviﬁg costs and employers a}e more willing to grané these,

as value productivity is now higher.) Over the peried 1900-1957, the
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mean money wage wasg $O.7102 and the mean value of the consumer price
level, in 1926 index points, was 89.8. Thus, if & riee in prices

one per cent of the period's aversge price level were associated with a
rise in wmges one per cent of the average money wage of this period,
the coefficient on the price lewvel change would be 0.0079. It is to
be noted that the observed discrepancies are statistically significant,
if one accepts the accompanying setandard errors.

Another question that erises is that of the appropriate time lag
of the price level change variable. The time diagram of the money wage
change, the consumer price level change, and unemploymnt9 (Figure 2)
suggests that the influence of the price level change on the wage change
is principally a simultaneous one, rather than one involving a time lag.
This impression is confirmed by equations (3.2), (3.3), and (3.4); the
shorter the time lag in the price level chenge variable, the higher
the coefficient of multiple determination, Ra « Hence; for the moment,
the hypothesis that the unlaggsed form of this variable is best will be
tentatively accepted. This question is further pursued in Section 2
below.

These regression equations ali ghow & gignificant relationship
(at the 5 per cent level, with e one-tailed test or at the 10 per cent

ievel, with a two-tailed tes%) between unemploywent and the money wage

9. The unemployment series in this time diegram is teken (for the
years 1900-1940) from Iebergott's published paper, "Annual
Estimates of Unemployment in the United Stetes, 1900-1954," and
gso it differs somewhat from the unemployment series from which the
regression equations were calculated.
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change. The negative sign of the coefficient of unemployment is in
accord with standard economic theory, as has been pointed cut. The _
relationship between unemployment and the money wage change is, however,
very loose. Over the periecd 1900-1957, the mean level: of the lshor fo:ce
was, in thousands of men, 47,679. Therefore, if an increase in the level
of unemployment which was one per cent of this mean labor force were
asgoclated with & wage decrease one per cent of the period mean money
wage, the coefficient of the U, variable would be - 1.49 % 107 .

Bince all coefficients of unewployment are much lower, this suggests

that the wage change is not . very sensitive to the level of unemployment,_
The same impression is obtained frow leoking at the gross scatter diagram
between the wage change and unampl@ymentlo (Figure 3). There is much
dispersion about the neéative relationship between wage changes and
unemployment.

Figure 2 (the time diagram) suggests no cbvicus lag in the influence
of unemployment on the money wage changs. Thies poesibility may be further
tested by introducing lagged wvalues of the unemployment variable into the
vage adjustment regressions. Using a time lag of one year for the first
regression, a time lag of half & year for the gecond, and the sample

peried 1901-1957 for both regressions,; the author obtained the following

1¢. The unewployment series used in Figure 3 is that of Figure 2 and hence
differs somewhat from Iebergott's latest unemployment series.



FIGURE 2.
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Time Diagram of the Money Wage Change (/w), the Consumer Price

Level Change (AP), and Unemployment (U), U.S.A., 1900 - 1957.
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FIGURE 3. Gross Scatter Diagram of Money Wage Changes (Awt) and
Unemployment (Ut), U.S.A., 1900 - 1957.
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modifications of equation (3.4):

(3.5) & = - .01916 - 0.0662 x 107U, ; + 0.6606 x 1072 AP,

(.00656)  (0.1019 x 1077) (0.0603 x 1072)

+ 0.1578 x 1024, B_ = 0.0232, K = 0.8152,

u
(0.0199 x 10°2)

(3.6) 4w, = - L0768 - 0.1357 x 107U, 1 + 0.€433 x 107 AP,
(.00657)  (0.1068 x 107) % (0.0617 x 107%)

2 2

+ 0.1619 x 10™°%, §u = 0,0230, R
(0.0198 x 107%)

= 0-8191 .

A comparison with equation (3.4) suggests that this modification prodﬁoes
inferior results. The coeffieient of muiltiple determination falls
slightly; moreover, the coefficient of the unemployment veriable falls
to retain statistical significance, in elther lagged formuletion. The
statistical evidence suggests that current unemployment is preferable to
a lagged value of unemployment, as an explanatory variable in a wage
edjustment relationship.

Figure 3 (tbe.gross scatter diagram) suggests no obvious non-
linearity in the relationship between wage changes and unemployment.
This is in contrast with the work of Phillips and lipsey, who, using

_ British data from 1861 to 1957, found a pronounced non-linearity in
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this relationship.l’ However, Samuelson and Solow, working with American
data, observed that non-linearity in the relationship between unemploy-
ment and the money wage change was not so evlident in their data..la And
Bhatla concluded that the relationship beiween unemployment and wage
changes was approximately linear, for the American eeononzy.ls Hence the
author's impressions agree with those of several other students of American
date, and the different conclusions (about this relstionship for American
and for British data) may point up a genuine institutional difference
between the two economies,

A further test of non-linearity may be made., We may introduce

the reciprocal of current unemployment, —%— s into the wage adjustment
' 1

1l. A. W. Phillips, op. gi-_t.of; Richard G. Id.paey, _0_2. _E!-E‘

Recently R. J. Ball has studled the forecasting accuracy of twe
post-war British wage sdjustment relationships, beyond the period
for which they were fitted. (See R. J. Ball, "The Prediction of Wage-
Rate Changes in the United Kingdom Economy 1957-60 * Economic Journel,
Volume IXXII, No. 285 (Mareh, 1962), pp. 27-k4. The two wage adjust-
ment reletlonships are taken from L. R. Klein and R. J. Ball, op. cit.,
&and L. A. Dicks-Mireaux and J. C. R. Dow, op. cit.) Ball found that
both wage adjustment relationships predicted most poorly daring the
veriod between the third quarter of 1958 and the third quarter of
1959, & period of receseion in business activity. One possible
explenation of these resulte is & non-linearity in the relationship
between unemployment and wage rate changes. 8uch a non-linearity,
if present, would probably not have been apparent during the period
for which these wege adjustment relaticnships were fitted because
of the low level of unemployment (high level of labor demand) which

- existed over that entire earlier period.

12, Panl A. Samuelson and Robert M. Solow, op. eit.
13. Ratten J. Bhatia, op. cit.
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regression (in place of a lineaxr form of this variable).lh When this

is done for the period 1900-1957, the resulis are:

(3.7) w = - 02422 + 6.567(3) + 0.6499 x 107 AP,
: (.00879)  (8.410) ° (0.0641 x 1072)
2, = 2

+ 0.1567 x 10™%%, §, = 0.0231, R = 0.81k9 .

(0.0200 x 10™%)

Once again, the modification proves to be statlstieally inferior. The
coefficlent of multiple determination is lower than that of equation (3.4),
and the coefficlient of the reciprocal of unemployment does not Tetain
statistical significance. Hence this does not seem to be a frulitful
modification, and non-linearity (of this type) between unemployment
and wage changes does not appear to be present, for the American
eeonomy . |

The grossvscatter diagram of woney wage changes and consumelr
price level changes is presented in Figure 4. An examinatlon of this
disgram suggesfs no pronounced non-linearity in the relationship between
wage changes and price changes. This diagram also suggests that the
price level change variable does more of the Wbﬁk of explaining wage
changes then does the level of unemployment. This lmpression is con-

firmed by an examination of equation (3.4): the ratio of coefficient fo

14, Richard G. Lipsey and M. D. Steuer ("The Relation between Profits
and Wege Rates,” Economlca, N.8., Volume XXVIII, No. 110 (May,
1961), pp. 137-155) use this form of the unemployment varisble,
in their regression analysis. This article is discussed wmore
fully in Chapter IV below.
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standard error (the % ratio) is much higher for the price level

\change variable than fer the level of unemployment.15
2. The Possible Iag-of Wage Changes behind Price Ievel Changes

Iet us pursue further the question of the appropriate lag for the
price level change varieble. In the previous sectlion, we saw that the
highest coefficient of multiple correlation is obtained.when this
variable is unlagged.16 Thus it might be assumed that the unlagged
form is best. However, there is one consideratlion that might meke us
hesitant to accept this result at face value. In Chapter II, the
existence of another relationship between wages and prices -- a marginal
productivity equation or a mark-up equation -- was pointed up. Hence i%
is desirable to investigate this problem further, by seceing what

additional evidence is avallable on this matter.

15. Robert L. Gustafson has shown ("Partial Correlations in Regression
Computations,” Journal of the American Statistical Association,
Volume IVI, No. 29% (June, 1961), pp. 305-30() that the relevant
partial correlation coefficients can be computed from the +
ratlios and the number of observations. Furthermere, for a given
number of observations, the relevant partial correlation
coefficient varies monotonically (in & pesitive sense) with the
t ratio.

16. It is also interesting to note that the effect of unemployment
on the wage change is diminished as the length of the price level
change lag is reduced. (See equations (3.2), (3.3}, and (3.h).)
L. R. Klein and R. J. Ball (op. cit., p. 4Th) come to a similar
conclusion.



FIGURE 4.

Gross Scatter Diagram of Money Wage Changes (/w) and Consumer
Price Level Changes (AP}, U.S8.A., 1900 - 1957.

A6

-

X

Jdot X X

X

X

X
Ol

.02

xx,i(

x~ x L;,’ixx"

x (1934)
X

1(19h5

x (1951)

X (1921)

X
x
- .02~

- vO)-P-"

-.08-1

——

D S .

SOURCE :

See text.



- 99 ~

The National Bureau of Econowic Research has completed many
cyclical analyses of various economic time series. Among the series
analyzed were average hourly earnings of 25 manﬁfacturing industries (a
series published by the National Industrial Conference Board) and the
Bureau of Iabor Statistics' cost of living index. Both were analyzed
for the period 1922-1939. The following table is a summary of processed

data, taken from the National Bureau files in New York:

Table I,

Summary of the National Buresu's Timing Measures, Cost of
Living Index and Average Hourly Earnings of 25 Manufacturing
Industries, V.S8.A., 1922-1939. .

Lead (-) or lag (+) ats

Reference Peak  Reference Trough Unweighted Average

(No. of Months) (No. of Months) of (1,) and (2. )
(1.) (2.) (3.)
Cost of Iiving
Index + 2.2 "+ 9.0 + 5.6

Average Rourly Earn-
ings, 25 Manufactur-
ing Industries + 12,0 + 7.6 + 9.8
Source: BSee text.
Thus average hourly earnings lag consumer prices by h,2 months
over the cycle, on the average for the period 1922-39. If this lag
is the appropriate one for our regression equation, the apnual data

would tend to conceal this lag. This piece of evidence would lead us

to accept equation (3.3) as the closest statistical counterpart of the
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wnderlying ecenomic gstrueture. Before this conciusion is accepted as
a working hypothesls, some further evidence may be examined.

Quarterly data on wages and consumer prices exist for the
United States in the pest-war period. The wage data, which are
average earnings at an smmual rate, were taken from the work-sheets of
the Unit for Econometric Research on the Structure of the American
Economy at the Univereity of Pannaylvania.lT Unlike the annusl data,
this series includes the salaries of non-production workers. The
consumer price index used is the implicit deflator of personal con-
sumption expenditures, from the G.N.P. account.s.l8 (The data used are
given in Appendix B.) The change between the average earnings (at an
annual rate) in a given qnartér and the average earnings in the same
quarter a year earlier was correlated with the price level change, which
was lagged zero, one, two, three, and four guarters, successively. (The
price level change was defined as the difference between the consumer

price level in a particular gquarter and the consumer price level of

17. This series is a constructed series. For a fuller description,
see L. R. Klein, "A Postwar Quarterly Model," The author's
special thanks go to Miss Kanta Marwsh, for her %time and co-
operation.

18, The figures for 1945 and 1946 were estimated from the monthly
values of the B.L.S.'s cost of living index for those years.
(The author's immediate source was the NBEER files.) The figures
for 1947-1955 were taken from the U.S. Department of Comwerce,
Office of Business Economice, U.S. Income snd Output (Washington:
U.S. Government Printing Office, 1958), p. 222. The figures
for 1956-1958 were taken from the Survey of Current Business,
Yolume XL, No. 7 (July, 1960), p. 10.
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the corresponding quarter one year earlier.) If the time unit +
represents quarters of a y:ar and a, B, and O are parameters, then
the correlations computed are symbolically deseribed by the following

equation:

(3.8) Vi " Wy =%t B (B g - Py g) s
9=0, 1,2, 3, &ndh‘o

These correletions were run for the period 1947-1958. Since the
prineipal interest is the question of the mest eppropriate time lag,
no other explanatbry variables were included. The size of the gross
correlation coefficient is the eriterion for the appropriste lag.
While this is somewhat ecrude, it does sppear to be & reasbnﬂbly effec-
tive method which does not involve undue effort. The results of these

computations are given in Taeble II.

Table IT.

Correlation Coefficients (r) for Wage Changes
and Price Level Changes, U.S.A., 1947-1958.

0 Quarter 1 Quarter 2 Quarter 3 Quarter L Quarter
lag lag lag lag lag

Correlation .6Lo2* - S5hhb* « 3669% +1565 -.03%60
Coefficient (r)

*indicates that the correlation coefficient is
statistically significant (at least two times
the sampling error of r).

Source: See text.
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Similar computations have been made for the American economy
during the period 1921-1940. The wage concept is average hourly
earnings of 25 manufacturing industries, date originally collected
by the National Industrial Conference Board. The price index is the
Buresu of Iabor Statistics' cost of living index. The author took
both of these serles from the files of the National Bureau in New
York. Bince these series are avalilable on a monthly basis, the

author tabulated regressiens of the form:

(3.9) Vg < Wyap =o' ¥ B (P g - Pginn) s

e'ﬁ 0, l’ 2, L Y 7’ 8 .

Here + , +the time wunit, is in months of the year. The results are

presented in Table ITI. .
Table III.

Correlation Coefficients for Wage Changes
and Price Ievel Changes, U.S.A., 1921-1940,

Time lag Coefficient of Correlation
0 months 8031
1 month 8243
2 months 8202
3 menths «T911
4 months +7398
5 months HT07
6 months 5814
T months 4816
8 months -3803

Note: All the r's are statistieally significant,
using standard tests.

Source: See btext.
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Iﬁ can be seen that Tables II and IIT tell a consistept story.
The lag of the wage change behind the price level change is very short
-~ 80 short in fact that even quarterly data conceal it. The monthly
data, tpgether with the previously stated criterion, suggest thgtrthe
length of this lag is roughly 1 meonth -~ or slightly longer if thg
correlation coefficlent assoclated with a lag of two‘months is considered
1o be equivalent to that associated with & one month lag.

The limitations of thig technique should be emphasized. We have
merely studied the appropriate lag with only one explanatory variable
used in the wage adjustment equation. Tt is quite possible that if
several explanatory variables were used, & different snswer for the
appropriaste time lag might be obtained even with the same criterion
(maximum correlation). There is also the question of the criterion.
Other criteriea could have been used, such as the absence of auto-
correlation in the residuals or appropriate economic structure. The
problem of single equation bias, however, is not present (except for
the correlations with a zero time leg). This is so because the lagged
value of a system-determined variable is effectively an exogenous variable;
there can be no “feedback"™ effects on variables whose values are already
a matter of record.

Returning to the annual data, the author decided to accept the
tentative conclusion that the price level change variable should be
included without a laé in the wage adjustment relationship. (A time °
lag of one or one and a half months is much too short to capture

with annual data.) Accordingly, equation (3.4) was accepted as the
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tentative working relationship.

A discussion of the estimated parameters of equation (3.4)
may be useful. The coefficient on unemployment is 1.88 times its
estimated standard error; hence it is statistically significant at
the 5 per cent level, using a one~-tailed test (or at the 10 per cent
level, using a two-tailed test), but not at the more restrictive
level {5 per cent) with & two-tailed test. Using.the period mean
values cited earlier, one can calculate that an inerease in the level
of unemployment 1 per cent of the mean labor forece is associated with
e decline 1n average hourly earnings egual to 0,13 per cent of the
period's mean average hourly wage. Both the coefflcient of the
price level change and the.coefficient of the time trend ere highly
significant. Again using pe:iod averages, oneé c¢an obtain the result
that a 1 per cent increase iﬁ consuner prices ls associated with a
0.78 per cent increase in wagea.eo
The author tested for serial correlation in the residuals of

equation (3.4), using the von-Neumann-Hart statistia,al The ratio of

19. When certain outlier years are excluded from the regression cal-
culations, the statietical significance of the wmemployment
variable increases. See equations (3.14) and (3.15), together
with surrounding discussion, in Section 3 below.

20. Two stage least squares estimates of the parameters of a wage
adjustment relationship corresponding to equation (3.%) are
presented in Chapter VI,

2l. B. I. Hart anc John vonNeumann, “"Tabulation of the Probabilities
for the Ratio of the Mean Square Successive Difference to the
Varisnce," Annals of Mathematical Statistice, Volume XITI, No. 2
{June, 1942), pp. 207-21%,




- 105 =

the mean square successive difference to the variance of the residuals

2 _
-5%5 was 1,647, Thus the autocorrelation becomes statistically

iznificant, for a sample of this size, only at the 6.8 per cent
level. For standard levels of statistical significance (5 per cent,
1 per cent, etc.), the hypothesis of non-sutocorrelation would be
accepted. Accordingly, the standard errors of the regression
coefficlents would be considered rellable.

One reason why the wage adjustment regression (3.4) is considered
only & tentative one is the pessibility that other vniiabies may play an
important role in explaining wege changes. Inclusion of these additional
variables may change the estimates of the magnitude of effect of the
currently included variables. Furthermore, it is quite possible that
one or more currently ineiﬁded variables will no longer play &
statistically significant role. These questions are examined in
Chapter IV, where the influence on wage changes of some possible

alternstive variables is studied. At present, an application of

these results with public policy implications may be examined.

3, Preliminary Estimates of Unemployment Levels "Regquired”

for Price level Stability.

These results have certain implications for the trade-off
between unemployment and price level stability. Consider the following sub-

system of equations:
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&
+0.6200 x 102(p, - B,_ ) + 0.1628 x 10™¢

(3.4) w,_-w . =- .01492 - 0.1987 x 1077y

(t =0 in 1900 and is in annual units.)

Ve
_ %

(3.11) A, =1.025 4 -

In thie system, A, 1is output per man-hour (at time t) and is
interpreted as the average produetivity of labor. Equation (3.4) is our
working wage adjustment relatiomship; it plays the same role in 8 dynamic
system that a labor supply function, such as (2.6) of Chepter II,

plays in a static system.“ Equation (3.10) is the Weintraub vage-cost-
mark-up equation. This reletionship has already been derived from
equation (2.5) of the previous chapter; its role in this system is
considered to be the direct determination of the price level.

Equation (3.11) states that output per mwan-hour grows at the rate of

2.5 per cent per annum. Thls relationship can be interpreted as a
speclal type of productien function; it implies that, as of one

moment of time, output varies proportioﬁately with man-hour inputs.

This is admittedly an oversimplification, which will be discusaed
further in Chapter VI. Alsc in Chapter VI the empirical estimate of

the rate of growth of labor's average productivity will be sharpened.

For the moment, let us accept this model and examine its implications.



- 107 -

If the average product of labor grows at the rate of 2 %

per cent per annum, equation (3.10) implies that the money wage must
grow at only the same rate in order to maintain price lewvel stadbility.
From equation (3.4), we can obtain the level of unempleyment "required”
to mske the money wage rise at only this rate and hence "required”
(in this sense) for price level stability. If unemployment is greater
than this level, wages will rise less rapidly than average productivity
and the price level will, according to this model, fall. If unemp;Oy;
ment is less than this erlitieal level, wages will rige more rapidly
than average productivity and prices would be expected to rise., It
is to be noted that the system is open with respect to unemployment;
presumably demand conditions, teken inte secount in & full wmodel, com-
plete the sub-system. |

A solution of this problem may now be obtalined. Extrspolating
the Rees data, the author found that the money wage was spproximately
equal to $2.50 in 1959, Hence for the year 1960, the required change

in meoney wages is given by:
(3.12) required Awy = 0,025 W, gsg = $0,0625 .

Also, +t =60 in 1960 since + =0 in 1900. For internal consistency,

P, -P = 0 . Substitution in (3.4) ylelds

(3.13) 0.0625 = - 0.01492 - 0.1967 x 107U, + 0.1628 x 107 (60) .

The solution is Ut = 10,200 thousand workers or 10,200,000 -~
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slightly more than 1/7 of & labor force of over 70 million.2®

This is & rather surprising -~ and if true, disturbing --
result. Before proceeding to qualify it, ﬁe may exsmine equations
(3.2) and (3.3) to see whether they tell e similar stery. The
énsvér is in tﬁe affirmative. According to equation (3.2), unemploy;
ment “required® for price level stability is 9,855,000. According to
equation (3.3), this figure is 9,898,000. While lower, these figures
are hardly cause for optimism. If true, the conflict between low
unemployment and price level stability is even more severe than
currently believed,

It must be pointed out that this result is premised on given
institutional conditions, and if these institutional conditions
change, the results will change also. The wage adjustment relation-
ship was estimated by singie equation rather than full system methods;

some estimation biases bave doubtlessly crept in as a consequence. ,
: ‘o
Also, the statistics indieate that the relationship between the money

wage change and unemployment is not very tight. In the gross scatter

22, Samuelson end Solew, op. clt., present & simllar discussion of &
numerical trade-off between full employment and price level

stability. They conclude that price level stability requires unemploy-

ment of 5-6 per cent of the lebor forece, Since they also use
Rees's wage series (fringe benefit concept), the discrepancy in
results is not due to this source. They also use only “recent
years" (1946-1958). Since two of the present author's outliers
occur in 1934 and 1945, one may seek an explanation of part of
the divergence in results in these facts. "(See the discussion
in the text below.) BSamuelson and Solow also consider only

the gross relationship between the wage change and unemployment,
without considering other explanatory variables, such as the
price level change.
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disgram (Figure 3), the points ere widely distributed, and the

negatlve relationship between the wage change and unemployment is
barely discernible, Even when the other explanatory variables are
taken into account, the large estimated standard deviation of the
residuals (mo:r.'g than 3 per cent of the mean level of average hourly
earnings over the period, end nearly 5/8 of the mean change in average
hourly earnings) implies thet this relation is still qui'ﬁe logse. In
terms of cur problem, this imparts a substantial measure of indeterminacy
to the results; low levels of unemployment mey accompany small money
wage changes, or high levels of unemployment may accompany large

woney wage lneresses. It should also be noted that the suther

has extrapolated a time trend, which is always a questionable procedure,
even for a short peried beyond the time herizon of the sample.

Most of the above statistical qualifications generate additional
uncertainty but do net lead ws to suspect a blas in the resulits. There
ere several economic conslderations which must also be stated as
qualifications to the above analysis, These gualifiecations would lead
to an upward bias in the stated reswlts. Iipsey, in his recent comment
upon and elaboration of Phillips®' work ,25 has presented an argument
showing that the aggregative wage adjustment relatlonship has an wupward
bias, If +his is so, :_ﬁhe level of unemployment "required" for price

level stability, even under the ebove ‘assumptions, will be smaller than

23. Richard G. Lipsey, op. eit. Parts of this article have alresdy
been discussed in some detall in Chapter I.
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the previous computations suggest. Schultze has suggestedzh that

infletion cannot be properly analyzed in an aggregative framework

and that & sharp shift in demand can produce inflation even though

no excess demand is present. He argues that wages tend to rise more
or less uniformly throughout the economy, the pace being set‘by the
demand-in-excess sectors. If this is true, the abéée conclusions are
too pessimlstic, provided structural msladjustments can be prevented.
Both the Lipsey work and the Schultze thesis will be discussed in much
greater detail in Chapter VII. Here our principal cencerm is with the’

implications of these hypotheses for the accuracy of the above caleula

tions.

We have assumed that average productivity rises at the rate of
2 %-per eént per annum, Uhiie an approximation, this figure is of the
right order of magnitude. Recently two writer525 bave argued that
productivity is higher and rises more rapldly in boom periods than in
periods of sleck demand. Counter-balanced agsinst this argument would
be the classical principle of diminishing returns. If productivity dees
grow less rapidly under conditicns of slack demand, this will work im

the opposite direction from the above considerstions: more unemployment:

2k, Charles L. Schultze, “"Recent Inflation in the Unlted States,”
Study Paper No. 1, prepared for the Joint Economic Committee of
the United States Congress, Study of Employment, Growth, and Price
Ievels. (Washington: U.S. Government Printing Office, 1959).

25. Charles L. Schultze, op. cit.; B. F. Iydall, op. cit.
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will be required for price level stability than if preductivity always
grev at the same rate regardless of demand conditions. These guestions
are examined further in Chapter VI.

Finally, cne may question whether increased labor costs are alweys
preporticnately marked up Into higher prices. Since 1913; the eapital;
output ratic has declined slightly26 ~- gvidence, like rising lahor
productivity, of technological progress and greater efficiency on the
part of the labor force. Thus, if the rate of return on capital were
to stay constant, wages could rise slightly faster than labor's average
productivity or the price level could drop somewhat. That real wages
have in fact risen somewhat more rapidly than the average productivity
of labor is indicated by the gradual increase in the wage share over

the recent past.27

Because the movements invelved are small, this is
not & major gqualification t¢ the above computations.

In periods of slack demand, one might expect prices to fall --
or at least not rise propertionately with labor costs. This is a possi-
bility. However, even if prices &are sensitive to demand conditions, it

may be that & period of slack demand reduces prices and profit margins

in & ecnce-and-for-all event, rather than putting them under continuing

26. L. R. Klein and R. ¥F. Kosobud, "Some Econometrics of Growth: Great
Ratios of Economics,” Quarterly Journal of Economics, Veolume IXXV,
No. 2 (May, 1961), pp. 173-198. Klein and Kosebud conclude (p. 180)
that the downward trend allwded to in the text is statistically
significant. '

27. Irving B. Kravis, "Relative Shares in Fact and Theory,” American
Economic Review, Volume XLIX, No. 5 (December, 1959), pp. 917-949;
Sidney Weintrasub, A General Theory. As pointed out in Chapter T,
Weintraub is skeptical, or at least agnostic, concerning this
explanation of the downward trend in his mark-up factor k. (A
downward trend in the mark-up factor implies, of course, a rising
trend in the wage share.)
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pressure. If this is true, the principal effect of slack demand is
on the level of prices in the period of demand reduction, rather than
on the continuing rate of growth of the price level. The empirical
results of Chapter V are consistent with this supposition.

As an indication of the uncertainties and upward biases in-
volved, the author has computed trunceted regressions, which omit
outlier years. An examination of the residuals of equation (3.4) in-
dicates positive outliers in 1934 and 1951. (The residuals of egquation
(3.4) are tabulated in Appendix B; an outlier is defined as an observation
for which the numerical value of the associated residual is more than
twlce the estimated standard deviation of the residuals.) Both of these
years could have been excluded from the sample peried on other grounds, |
algo. 1934, & year in which unemployment was over 11 million and the
wage increase was $0.086, is at least partially explained by NRA codes
and governmental wage-push pressures.28 Simllarly, 1951 was & year of
vartime infletionasry pressures without effective wartime direct con-
trols over wages.29 The regression of the same form as (3.k4), in

which the years 1934 and 1951 are excluded from the sample period,is:

28. Samuelson and Solow (op. cit., pp. 188-189) come to a similar
conclusion.

From Figure 3, it can be seen that, aside from 193k, a wage in-
cresse of this magnitude or larger was experienced only in years
when unemployment was 3.2 million or lower.

29, On this point, see Harold G. Moulton, Op. Sit., P 147.
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List of Sywbols

Average hourly compensation in manufacturing

Consumer price level

Time trend {measured in years; ¢ = 0 in 1900
for chapters IIT and IV; % = O in 1935 for
Section 1 of Chapter VIII.)

Unemployment, thousands of men

Unemployment as a proportion of the civilian labor force

Total corporate profits

Profits of manufacturing corporations
Total net worth of corporations
Manufzcturing emplgyees

Aversge productivity of lsbor, private domestic economy

NOTE: The time variable t 1is sometlmes used as a
subscript, for purposes of time dating. Also
the A symbol refers to the difference between
the current value of a variable and 1ts value
for the preceding period, e.g.,

AP ¥ P -P -
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(3.1%) MW, = - JOL193 - 0.297k x 10"50t + 0.566h x 1072 Aft
S (.00573)  (0.1027 x 102) (0.0585 x 1072)

+ 0.1608 x 10~%¢, §_ = 0.0208, K =0.8369 .

(0.0175 x 107%)

It is to be noted that excluding these outliers increases the sensi~
tivity of the money wege change 4o unemployment and increases the
coefficient of multiple determination. Both of these changes were to
be expected. Substitution into (3.1%), in order to find the level of
unemployment "required” for price level stability, according to the

model. of this section, ylelds:

+ 0 + 60(0.001608) .

(3.1%8)  0.0625 = - .0119% - 0.297h x 10"5Ut

Solving, the author obtained Thll thousand men or T,41L4,000. This is
considerably lover than the previous estimates and serves to confirm
our suspicions that these previous estimates way be toe high.

An examination of the residuals of equation (3.4) also uncovers
a negative cutlier in 1945. This outlier can alsc be rationalized.
One plausible explanation of the 1945 wage experience is that recon-
version from wertime conditions disrupted the normal relationship.
Thus Moulton points out30 that slthough wage earnings rose very little
from 194k to 1945 (and actually declined during the second half of
l9h5), because of fewer pours worked at overtime rates of pay,
st&ndard money wage rates contimued to rise throughout 1945. Ex-

cluding the years 1934, 1945, and 1951 from the seample period and

30. Op. clt., ppe 139-143, especially p. 143,
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computing & regression of the same form as (3.4), the author obtained:

(3.5) 4w, = - 01166 - 0.3488 x 107y, + 0.5527 x 107 ap,
(.00524)  (0.0952 x 1077) (0.0536 x 1072)
+ 0.1708 x lﬂ-at, 8. = 0.01863, B = 0.8657 .

n
(0.0163 x 10'2)

As before, excluding thasé years increases both the sensitivity of the
wage change to unemployment and the coefficient of multiple determina-
tion. Similar calculations indicate that unemployment "required" for
price level stability, according to this equation, is 8,119,000
wbrkers. This is moderately close to the estimate from the earlier
truncated regression, from which only the 1934 and 1951 outliers were
excluded.

After all these qpﬁlifieations, where do we end up? The author
believes that 1t may safely be sald that with current American institu-
tional conditions, the goals of reasonably full employment and price
level stability are incompatible -- unlese "reasonably" is given an
unreasonable interpretation. Furthermore, he would argue that the
quantitative estimates are of the right order of megnitude, even though
they may be off by as much as 25 or 50 per cent. Each of the underly-
ing relationships, though in part aﬁ oversimplification; is &
generalization with theoretical as well as emplirical underpinning.
Hence one might expect these relations to possess & definite amcunt of
validity and stability. These gualifications, while they point to the

"first approximation" character of the model and of the derived results,
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do not destroy the usefulness of the conglusions. If one is to

judge by recent experience, the recession of 1960-1961 suggests that
‘even when unemployment reaches 5 to 5 1/2 million (7-8 per cent of

a labor force of approximately 70 million), prices do not cease rising.

The incompetibility exists in fact as well as in the author's "theory."5l

31, Empirical evidence leads the authors of Employment, Growth, and
Price levels (the Staff Report prepared for the Joint Economic
Committee, B6th United States Congress, lst session; Otto
Eckstein, Technical Director; Washington: U.S. Government
Printing Office, 1959) to be elmost as pessimistic. They
state, "Past evidence suggests, therefore, that unemployment
would have to average at least 6 per cent to keep the rate of
wage advance no greater than the rate of increase in
productivity.® (p. 14k; italics in original.) Consequently,
"7+ is doubtful that & secular uptrend in wages and prices
can be avoided with an average level of unemployment which
is considered socially acceptable, given our present types
of anti-inflation weapons.® (p. 1hk; entire passage italicized in
original.)




Appendix A

In this appendix, all symbols which have appeared in the

text have the meaning assigned there to them. The aymbol I..I*‘t

‘denotes the labor forece et time + ; this variable, like unemploy-
ment, is measured in thousends of workers. (The sources of the
ratio of unewployment to labor forge are Iebergott's forthecoming

book, Manpower and Economic Growth: The American Record since 1800,

for the years 1900-1940, and Historical Statistics, Table D k7, p. 73,

for 1941-1957.) The lsix equations of the prelimlnery study alluded to
in the text are listed below. The method of .pammeter estimation is
pingle equation least squares., It might also be noted that

equations (a.3) and (a.l) eppeared to have strongly autocorrelated

residuals, although no formal test was made.

(a.l) G- %100 ) = 5.3285 - 0.1882 —-—;xloo + 0,4968] 5 — x]ﬂﬁy,

ILF
-1 (1.599)  (0.1617) (0.1679)" 2

Eu = 6,881, B = 0.212h ,

awt . APt
(a.2) Z— %100 | = 1.511 + 0.1253 TF X100+ 1.193p— x 100/,
- -1 (0.86%)  (0,0890)\ *© (0.0925) ¥L

5, = 3.6%2, R = 0.1733 .

+ 0.3639 x 1072 AP,

(a.3) oW, = 03558 - 0.1647 x 107U g b
‘ (0.1276 x 107°)

1
(.01043)  (0.2098 x 10™°)

"s',u = 0.0484, R° = 0.1737 .
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+ 0.7716 x 10°2 AP

(ak: oW, =- .0L795 + 0.1110 x 107y o >

%
(.00753)  (0.1507 x 10™°) (0.0514 x 107%)

§u = 0,0342, B - 0.5868 .

/ Awt | 'Jt .
(a.5) = X 100 J= 4.139 - o.eo6riTF—x 100
N (2.113) (0,163 ©

APy '
+ 0.48ML [ =R x 100 ) + 0.0k703 ¢,
(0.1690) \ E-2 (0.05459)

B, = 6.897, R = 0.2231

/IAwt Ut )
(a.6) k x 100 | = 0.8328 + 0.1143| v x 100
; w‘b-—l +
(1.148)  (0.0899)
‘AP, :"‘x
+ 1.186 -I-,—l’- x 100 ] + 0.02712 t ,
(0.0930) 7t (0.02927)

5. = 3.696, R = 0.7768 .

u



Appendix B

The anmual data (except the unemployment figures) used in

caleculating wage adjustment regressions are given in the table below.

For definitions and sources, see the text.

(3.4) of the text are also included.

Average Hourly Esrnings

Year

1898
1899

1900
1901
1902
1903
190k
1905
1906
1907
1908
1509

1910
1911
1912
1913
1914
1915
1916
1917
1918
1919

(),

Teble IV.

Aversge hour-

ly earnings

($/hour)
$.146

L] 151
158
165
170
.169
T2
.184
.191
.18k4
.186

.198
.202
«207
.221,
«220
.226
262
. 3]-6
Ja7
Wy ord
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Consumer
price index
(1926 = 100)

k7
¥7

418
L8
b9
50
51
50
o1
23
52
52

54
5h
55
56
57
5Tl
61.6
T2.5
85.0
97.9

The residuals of equabtion

the Consumer Price Ievel (P), and
Residuals of Equation (3.hk), U.8.A., 1898-1957.

Residuals of
equation (3.4)
($/nour)

$.0165
.0227
L0146
L0112
0046
,0187
.0121
0000
0066
0059

0025
.0060
L0023
.00L9
-.0089

0007

0029
-.0227

.0102
-.0349



Year

1920
1921
1922
1923
192k
1925
1926
1927
1928
1929

1930
1931
1932
1933
1934
1935
1936
1957
1938
1939

1940
1941
1942
1943
194k
1945
1946
1947
1948
1949

1950
1951
1952
1953
195k
1955
1956
1957

correlation coefficients listed in Table IT of the te

The sources are outlined in the text.
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Table IV (Continued)

Average hour-
ly earnings

($/bour)
$.553
488

L] l|'5l
499
516
513
51T
.522
522
<534

530
506
6
Lkl
527
Sh2

<553
633

L &
\J
AN AN AL

&
N

-

RO PO B b
O \WV\Q O~

*

n
o+~
-3\

*

The quarterly wage and price level

Consumer

price index

(1926 = 100)

113. k4
101.0
k.7
96,4
96.7
99.2
100,0
98.1
97.0
97.0

9k.5
8600
772
73.1
75.7
776
78.4
8103
797
78.6

793
83.2
92.2
97.8
99.3
101..6
110.2
126.2
135.8
134.5

135.8
146.7
150.0
151.1
151.7
151.3
153.5
158.8

Residusls of
equation (3.k)
($/hour)

~$.0335
. +002k
-.0132
L0170

- 0047
-.0h41h
-.0268
- 00092
-.0199
. 0172

-.0138

0091
- 00187

+00TL
. .0520
-.0178
-.0197

00320
ha oOlOll-
-.0239

- .0064
-0020
0230
0233
0103

-00605

“00588
L0135

"n0086
»0000

L0217
0481
0131
«0350
- .0h03
.0131
0152
0151

data used in calculeting the

xt appear below.



Table V

Quarterly Values of the Average Wage at an Annual Rate (w) and
of the Tmplicit Deflator of Personal Consumption Expenditures
(P), U.8.A., 1945-1958.

Period Arerage Wage at Tmplicit Deflator of
: an Anmual Rate Personal Consumption
($/yesr) Expenditures (1954 = 100)

1985 I 67.3
IT 67.9

III 68.5

v 68.6

9% I $ 2100 68.9
II 2220 70.0

III 231k 76.2

v 2328 80.3

1947 I 2438 82,8
II 2488 83.6

ITI 2503 8k.9

v 2541 86.9

1948 I 2601 88.2
iI 2651 89.2

IrI 2715 90.4

v 2742 90.2

10k I 2767 89.5
1T 2830 88.9

ITX 2765 88.1

v 2724 88.1

1950 I 2798 88.1
IT 2864 88.7

IIT 2983 90.6

v 3041 92.2

1951 I 3057 95.2
II 3170 95.8

IIT 3201 96.0

v 3232 97.1

1952 1 3286 97.5
IT 3373 97.8

TIT 3400 98.1

v 3hok 98.7
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Table V (Continued)

Period Average Wage at Implicit Deflator of
an Annual Rate Persopnal Consumption
($/year) Expenditures (1954 = 100)
1953 I $3k66 98.7
II 3582 98.7
IIT 3670 99.2
Iv 3656 99.2
195% I 3639 100.1
II 3721 100.0
IIT 3712 99.9
1V 3700 100.0
1955 1 3738 160.3
II 3800 100.2
ITT 3825 100.4
v 379k 100.6
1956 I 3906 100.9
IT 1005 101.7
III 4019 102.6
v hos1, 103.2
1957 I hi15h 104.1
IT hals 104.8
17T 4289 105.6
v k32l 106.1
1958 I b3k 107.0
IT uho7 107k
III 2 107.3
v 4386 107.5



Chapter IV, "A Further Examination of the Wage Adjustment
Equation®

In Chapter III the author found, using empirical methods, a
working relationshlp between money wage changes and unemployment, a
consumer price level change, and a time trend. In this chapter some
further possible modifications of this relation will be examined, in
order to determine yhether such refinements would improve the relation-
ship. Some evidence concerning the irrefersibility of money wages will

also be presented.
1. The Possible Role of Profite.

The possible rele of profits in the wage adjustment relationship
way be investigated. Onéiargument often heard at bargaining tables is
that profits are high and that therefore a large wage increase is
feasible., In John T. Dunlop's wage adjustment regression,l the
previous year's ratio of corporate profits (before taxes) to corporate
sales is included along with last year's percentage unemployment of
the labor force as an explanatory variable. Williem G. Bowen has
argued that once it is recognized that firms have goals other than
maximm profits, profits (in the sense of expected profitability)

become a determinant of the wage increase.2 Nicholas Kaldor, in his

1. John T. Dunlop, op. cite pp. 23-24. This article has already been
discussed above in Section 1 of Chapter I.

2., William G. Bowen, oOp. ¢it., DD- 113=12k. See the discussion in
Section 1 of Chapter I above.
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comment on Phillips' work,5 suggested that the basic structural
relationship was between money wage charges and profits and that
the dbserved results merely reflect the intercorrelation between un-
employment and profits. It is interesting to see, therefore, whether
the profits variable is gignificant in the wage adjustment relation or
can become significant, if the relationship is reformulated slightly.
Because we are dealing with such a long time period, any profits
varisble in an abgsolute form would show s pronounced time trend. Also
a varigble like corporate profiis would show variability because of
changing economic organization as well as changing economic conditions
-~ vayriations in the exteat of incorporation could easily affect the
recorded level of corporate profits. For these reasons, it seemed
reasonable to deflate the level of profits by a scaling variable,
Two scalling variables were chosen: corporate net worth and the
number of employees (in menufacturing). Consequently, two types of
profits explantory variables were used. The first was total corporate
profits (HT) divided by corporate net worth (NWT) , which can be
interpretéd és a type of rate of return on corporate capltal. The
second was manufacturing corporatiomns' profits (HM) divided by the
nunmber of employees in manufacturing establishments (NM) , which is

{roughly) profits per man in the manufacturing sector. (This measure

3. Nicholas Kaldor, op. cit., especially pp. 292-297. Tt should be
noted that Kaldor argues that the money wage change 1is associated
with the rate of change of profits and not their absolute level,
which is the explanatory variable used (with moditications) below.
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was restricted to the menufacturing sector because of the unavail-
ability of date on the number of employees in the corporate sector,
at least for the earlier years.)

The first task was to gather data. This has been done, and the
author's series of total corporate profits, corporate net worth,
profits of mwanufacturing corporations, and employees of menufacturing
establishments are presented in Appendixz A of this chapter. The data
on total corporate profits come from two sources. For the years 1900-1922
the estimates are Goldsmith's,u while the estimates from 1923 to 1956
are based on those of the Internal Revenuve Service, as published in
P

the various issues of Statistics of Income.” These are net profits

after taxes; hence not only corporate income taxes are deducted but

also depreciation, amortization, and depletion. While Department

k., Raymond W. Goldsmith, A Study of Saving in the United States,
Volume I (Princeton, N.J.: Princeton University Press, 1955). The
observetions for 1900-1915 come from Table C-5 on p. 917; those for
1916-1922 from Pable C-28, p. 939. The observation for 1922 is the
same as the corresponding filgure in that year's lssue of Stetistics
of Income.

U.S. fTreasury Depertment, Internal Revenue Service [formerly,
Division of Internal Revenue], Statistics of Income (Washington: U.S.
Government Printing Office), various issues. After 1954, corporate
earnings were reported on & fiscal year basls, rather than for a
calendar year. Consequently, the net corporate profits (efter taxes)
of &ll corporations, for the calendar years 1955 and 1956, are computed
from the 1955-1956 and 1956-1957 fiscal year figures, using linear
interpolation and extrapolation. The interpolator is the quarterly
velues of corporate profits after taxes, for the years 195L-1957,. as
reported in U.8. Income and Output, Table VII-18, pp. 230-231.

\n




- 125 -

of Commerce figures on corporate profits, corrected for underreporiing
and inappropriate conceptusl treatments, exist, these were not used
because the author thought that the reported figures were more relevant
in the actual wage negotiations.

A continuous series on corporate net worth was much bharder fo
obtain. In the end, the author settled for & series of his own
(rather crude) construction. The starting point was Goldsmith's
estimates® of the total equity of corporations, for the bench-mark
years 1900, 1912, 1922, 1929, 1933, 1939, 1945, and 1949. The non-bench-
_mark years between 1900 and 1949 were estimated with the help of
Goldsmith's series on totai national wealth in current values;T it
wag essumed that the change from the bench-mark date in both series,
for an intervening year, was proportional to the change in both series,

between two contiguous bench-mark years.B Then, to extend the

6. Raymond W. Goldsmith, "National Balance Sheets and National Wealth
Statements, 1896 to 1949," Part I of Raymond W. Goldsmith, Dorothy
8. Brady and Horst Mendershausen, A Study of Saving in the United
States, Volume IIT (Princeton, N.J.: Princeton University Press,
19555, Pp« 3-1%35., The series cited is teken from Table W-30 on p. T9.

7. Ibid., Table W-1, p. lk.

8. Iet y Dbe corporate net worth and x total national wealth.
Basically, we know Xys Xps ooy X and Y, and Y,° Our problem

is to estimate ¥., J =1, 2, ocees; n-1 , from this information. To
do this, we asgum
.= X, =X
(1) e Je

Yn Yo Ep X

Thus our estimate of yj is given by

(¥,~7,)
(ii) est. of Vi= Y * (xijo) = .



- 126 -

estimates of corporate net worth beyond 1949, the following procedure
was employed. A regression of corporate net worth omn total national
wealth was run, for the bench-mark years. Substituting Goldsmith's
estimate’ of total mationel wealth in 1956 into the estimating
equatiocn, the author obtalned an estimate of corperate net worth
for the year 1956. Estimates of corporate net worth for the years
1950-1955 were then obtained by linear interpolation. If these
techniques seem crude, the purpose for which they were employed must
be kept in mind. Corporate net worth, the denominator of the ratio
which represents the rate of return on corporate capital, is large
relative to the numerator, corporate profiis. Hence even moderate
errors in the denominator will produce only swall distortions in the
ratio.

The figures on the profits of manufacturing corporations come
from similar sources. The figures for the years 1919-1922 were com-

piled by Goldsmith.’® The figures for 1923-1957 are taken from or

baged on various issues of Statistics of Ineome.;l The series of

9. Historical Statistics, Table F 197, p. 151.

10. Raymond W. Goldsmith, A Study of Saving in the United States,
Volume I, Table G"‘28, Pe 939»

11. The profits of manufacturing corporations for ‘the years 1923-195h4
were taken directly from this source. The 1955, 1956, and 1957
values were estimated by the author, using the method of inter-
polation that was employed for total corporate profits.
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egployees in manufacturing establishments comes directly from

Historical Statisticselg

Next, we may turn to the time diagram of the money wage change
and of total corporate profits divided by corporate net worth. (See
Figure 5; the productivity change series is not under discussion until
Section 3 below.) The mean value of the ratic of total corporate
profite to corporate net worth, over the period 1900-1956, is 0.06195.
The time diagram soggests that current proflts are a slightly superior
explenatory variable, although the relationship between money wage

13

changes and profits appears to be & loose one,. Hence the current
profits variable was tried first; but the parameters of a formulation
employling lagged values of the better variant of scaled profits have
also been estimated. |

We now seek to determine whether the addition of a profits variable
will improve the tentative wage adjustment relationship. Hence & re-

gression of the form:

1L
(h.l) AM£ =, + %y U£ +a, AE% + u3t + ah(g)t +u,

was computed. ( I

3 is a profits variable, divided by one of the two

12, Table D 51, p. T3«

15. In Bowen's discussion (22. cit., Pp. 113-124) of the influence of
expected profitability on wage increases, he asserts that past
profits play & role only as a guide to possihle levels of future
profits. Hence this line of reasoning would lead one to prefer
current profite to lagged profits as an explanatory variable, un--
less one believes that buslness men do & poorer job of forecasting
than can be obtained by a simple projectlon of past profits.
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sealing variables described above. u, is a disturbance term, and the
a's are regression parameters. All other symbols retain their previous
definitions. (See Chapter III.) In particular, + is equal to zero in
1900 and is in annual units.) Using single equation least squares

methods of parameter estimation, the author computed the following

regregsions:
(4.2) i, = - 02490 - 0.1420 x 10-5Ut + 0.5990 x 107 AP,
- (.01485) (0.1259 x 10™°) (0.0684 x 107%)
+ 0.1650 x 1072t + 0.1217 /“r_r__) 5, = 0.0227,
-2 N9 ’

(0.0209 x 107) (0.1568) \ ™ 2 = 0.8197
(4.3) Aw, = - 0520 - 0.0600 x 10'511,‘D + 0.6147 x 1072 AP,

& (0.1529 x 10™) (0.0804 x 107%)

-1\ Yy

+0.2251 x 107t + 0.1518 x 10'1‘(EM___> ,
N My

(0.0538 x 10°2) (0.323%6 x 10

§, = 0.02k, R° = 0.8380 .

Equetion (4.2) is based on the years 1900-1956, while equation (L.3)

was calculated from observations over the period 1919--1957.lu

14. fThe unemployment series on which regression (4.3) is based comes
‘from Iebergott's published paper, "Annual Estimates of Unemployment
in the United States, 1900-1954," for the years 1919-1940. Lebergott's
revisions after 1918 are not extremely extensive, and the'author
judged that substitution of the revised series would change the
parameter estimates only slightly. (This was the case with
regressions estimated for the full period 1900-1957, for which the
unemployment estimates were revised more extensively.)



FIGURE 5. Time Diagram of the Money Wage Change (Aw), the Ratio of Total
Corporate Profits to Corporate Net Worth (Tp/NWp), and Changes of the
Average Productivity of Labor (pd), U.S.A., 1900 - 1957.
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As one can see by inspection, both variants of the profits veriable
have coefficlents which are smaller than their respective standard errofs.
Accordingly, the profits variable does not seem to be important in this
formilation. But before we reject the profits variables, one other fact
should be noted. The Bﬁandard error of the coefficient on unemployment
is larger (and this coefficient itself is smaller) than is the case for
equation (3.4), This suggests that there is intercorrelation between
the profits vﬁriables and the unemployment variable, and that this inter-
correlation is preventing the full effeets of elther variable from

appearing in the statistical relation. (The coefficient of correlation
between unemployment (Ui) and total corporate profits divided by
%)

corporate net warmaﬂ?—~— J is - 0.667.) Thus, while we cannot have

T
T

both unemployment and & érofits variable together in the wage adjustment
relation, it is still possible that profits alone might be & better
explanatory verisble than unemployment alone. (A somewhat weaker possi-
bility is that profits alone would be statistically significant in the
wage adjustment relation.) To test this possibility, the author computed
vage adjustment equations similar to (4.2) and (4.3) bﬁt oﬁiéted unemploy-

ment &s an explanatory variable. The results are:

(4.1) fw, = - 03507 + 0.6095 1072 AP+ 0.2625 x 107%

(.01283) (0.0680 x 10'2) (0.0208 x 10"2)

+ 0,215k (;—[—;—) s §u== 0.0228 ,
(0.1334) T/, .
R- = 0.8153,
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(4.5) oV, = - 05405 + 0.6185 x 1072 &P+ 0.2141 x 1072
' (0.0789 x 10~2%) (0.082 x 1079)
+ 0.2265 x 1074 gg_ , §, = 0,026 ,
. -4\ "M
(0.2585 x 10 2 . 0.8573 .

Corresponding to previcus calcwlations, equation (4.4) is based on the
years 1900-1956 and equation (4.5) on the years 1919-1957.

The ratios of the coefficients of the profits variable to their
respective standard errors increase sowewhat, especlally in the case
of the corporate rate of return variant. However, neither variable
has yet a statistically significant influence. In the case ¢f the -cor-
porate rate of retwrn variant, the +t ratio (the ratio of regression
coefficient to estimated standard error) is 1.615, which Just falls short
of 1.68, the value (for the.size of sample used) of the t ratio at the
5 per cent level of statistical significance, wilth & one-tailed btest
(the 10 per cent level, with & two-tailed test). Moreover, the coeffi-
eient of multiple determination associated with equation (L.4) ie lower
than of a regression identical in form to equation (3.k), fitted to the
period 1900-1956. (The value of this comparison coefficlent of multiple
determination is 0.8176.) Consequently the unemployment variable alone
would appear to be better than a profits variable alone.

Before concluding definitely that the profits variables are
inferior explanatory variables, we mway investigate the behavior of -

lagged profites in a wage adjustment regression. The suthor chose the
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corporate rate of return profits variable, as this appeared toc be a
stronger explanatory variable than profits per man im the manufscturing
sector. Regressions similar to (4.2) and (4.k) were computed, with the
exception that the corporate rate of return veriable now refers to the
value of the previous year. The results, which are based on cobservations

for the years 1901-1957, are:

(4.6) bw, = - 02305 - 0.1583 x 10‘5Ut + 0.6093 x 1072 &P,
' (.01592) (0.1341 x 10‘5) (6.0672 x 10'2)
+ 0.1690 x 107 + 0.0781 -gnF-TW—- ,
(0.0208 x 1072)  (0.1643)\ T/u-1
2

's'un 0.0228, R° = 0.8258 ,

(5.7) AR 03560 + 0.6195 x 1072 &P+ 0.1677 x 1072
- (.01190) (0.0669 x 10~2) (0.0209 x 1072)
+ 0.1953 ;—I—T; » 8, = 0.0229, K =0.8212

I

(0.1314) t-1

The general conclusions are not changed if the profits variable
is a lagged one. Indeed, lagged profits appear to be slightly poorer
as an explanatory varisble, thus corroborating our visual impression
from Figure 5. For equation (4.7), the ratio of the ccefficient of the
lagged corporate rate of return variable to its own standard error is
only 1.k9. Again, the coeffiaient of multiple determination of equation
(%.7), 0.8212, is lower than that of & comparison coefficient of

mltiple determination, 0.8251, associated with a regression identical
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in form to (3.4) and fitted to the pefiod 1901--1957.15 Hence the in-
fluence of the lagged corporateé rate of return variable with unemploy;
ment exeluded is neither statistically significant nor stronger than
that of the unemployment variable with lsgged profits excluded.

Two recent simdies which attempt to dlsecriminate between &
profits variable and an unemployment variable as an influence on the
money wage change may be discussed at this point. Richard G. Iipsey and
M. D. Steuer16 found that their unemployment variable was more impor-
tant then their profits variables, in two out of the three periods
studied. wﬁere their-profits variables afe less important than the
unemployment variable, they are typleally not statistically slignifiecant.
Iipsey and Steuer analyzed United Kingdom data; the three periods
examined were 1870-1913, 1926-1938, and 1949-1958. For the later itwo
periods, they also investigated cross-gection data, which in general
confirmed the conclusions drawn from the aggregative data.

Harold M. Levinson hasg also written on this subject.lT Hig de-

pendent variable is the percentage change in straight time hourly

15. The coefficients of multiple determination appear to be higher for
the legged profits regresalons than for the corresponding unlagged
(current) profits regressions. But this is principally due to the
use of a different veriod for the two sets of regressions {the peried
1901-1957 for the lagged profite regressions and the peried 1900-1956
for the current profits regressions). That there is no real improve-
ment in explanatory power from using lagged profits may be seen by
the fact that the estimates of the standard deviation of the residuals
are also higher fer the lagged profits regressiong!

16. Lipsey and Steuer, op. cit.

17. levipson, op. cit.
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earnings, a concept thﬁt is closer to a wage rate than the Rees data.
Because his data (observations of United States manufacturing indus-
tries over the period 1947-1958) can be considered a continuous cross-
section, Ievinson used both cross-section and time series analyses.

The method of analysis inc¢luded bofh simple correlations and multiple
correlations. Ievinson found that his profits vﬁriables gave a better
explanation than either the percentage chenge in ocutput, the percentage
change in broduetivity (output per production worker man-hour), or the
percentage change ;n employment. He concluded that the before-~tax rate
of return on equity, lagged one year, was the best profits explanatory
variable, but that the current rate of return on equity, before taxes,
and the current after-tax rate of return on equity were both adeqguate
explanatory variables. Ievinson's resulte are not strictly comparable
to the sbove regressions since the measure of labor market tightness is
the percentage change in industry employment, not the level of unemploy-
ment. Tt is quite possible that factors other than labor market tightness
- (technological foreces or product market demand conditions, fariexample)
may influence the growth of industry employment. Also, in hisjtime |
series regresslons, Ievinson does not Include the change:in the

congumer price level as an explanatory variable: correspondinle,'his
coefficients of wultiple determination are lower than those of the
present study. It is also possible that the significénce of his profita
v;riables would.é:;ygggg or disappear altogether, if this additional -
explanstory variable were introduced.

Such speculation should not be carried too far. Ievinseon's work
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must be admitted a contradictory evidence, just as the study of Lipsey
and Steuwer serves to corroborate the present author;s regults. It

ie aiéo interesting to note that Iesvinson appears to prefer the level
of profits to the rate of change of profits, since he uses the former
variable. ILipsey and Steuer, who try both, conclude that absclute

profits are generally & better explanatory variable.
2. The Possible Role of Changes in Unemployment.

The next subject for investigation is whether changes in unemploy-
ment are & significant explanatory variable. It will be recalled, from
the discussion of Chapter I, that both Phillips and Lipsey concluded that
changes in unemployment were important In explaiping changes in money

wages, for long-term Bﬁitigh data. On the other hand, Bhatia, who worked
vith long-term American date which was divided into sub=-perieds, concluded
that the unemployment change variable did not advance his explanation of
money wage changes very fhr.le

It is therefore of some interest whether including changes in
unemployment in & wage adjustment regreession for the entire period will
improve the relationship. The uneﬁployment change variable, Aﬂi., is
defined as the previous year's level of unemployment subtracted from the
current level. (Hence QU£ = Ut"- U£~l .) The sources of this series

are, of course, the same as those of the absolute level of unemployment

18. See the more detailed discussion of Chavter I. The references
to theszse works are cited in this dlscussion.
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itself. All other symbols used in this section have been defined pre-
viously and retain their earlier meanings. When the unemployment change
variable is introduced into the working wage adjustment relation,

equation (3.4), the results, which apply to the perlod 1901-1957, are:

(4.8) W, = - 0.01539 - 0.1788 x 107y, - 0.5472 x 107 AU,

(0.00622)  (0.1015 x 102)  (0.2813 x 10™)

. + 0.1651 x 107% ,

+ 0.566% x 1072 AP
 (0.0639 x 1072) (0.0187 x 1072)

§, = 0.0216 , R = 0.8435 .

Some matters of statistical interpretation may be examined, befeore
broader economic implications are discussed. The t ratio (the ratlo
of regression coefficient to estimated standard error of this coefficient)
for the unemployment chénge variable is 2.47. Thus this variable has a
statistically significant impact, by the usual standards. The long-term
American date appear to dieplay the "loops® (importance of the unemploy-
ment change varisble) that Phillips and Lipsey found in long-term
British data. Farthermore, the introduction of this additional variable
improves the fit; the coefficient of multiple determination of eguation
(4.8) is 0.8435, an increase of almost two percentage points over 0.8243,
the coefficient of multiple determination associated with equation (3.%).
The t ratio for the absolute unemployment variable drops to 1.76. Thus
thig variable remains statistically significant at the 5 per cent level
if‘a one-tailed test.is used, but not if a two-talled test is used. Thus

ite influence remains somewhat open to question. The value of the
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ron-Neuwamn-Hart statistic associated with regressien (4.8) is 1.682.
for a sample of this size, the hypothesis of non-asutocorrelated residuals
n be rejected only at the 7.9 per cent level of statistical significancelg;
consequently, this hypothesis would be accepted at standard significance
levels (5 per cent, for example). _
Aceording to equation (4.8), a rise in unemployment over the previous
year's level equal to 1 per cent of the period's mean labor force is
assoclated with a decline in momey wages, 0.367 per cent of the period
mean level. If the model of Section 3 of Chapter III is applied to
calculate the level of wmemployment “required® for price level stability,
4he conclusions are even more pessimistic than those of the earlier dis-
cussion., Equation (4.8), combined with the earlier assumptions, implies
that a persisting level of unemployment egual to 11.8 million workers
(roughly 17 per cent of a labor force of 70 willion) is “required" for
price level stebility. The rather extensive earlier qualifications should
again be reiterated, however.
The broader question of economic interpretation remains with wus.

One section of Lipsey's articleao

explained the importance of the
unemployment change varisble as an aggregation phenomenon. In this
interpretation, the importance of the unemployment change varlable, in

the economy-wide wage adjustment relation, is not a macro-counterpart of

19. B. I. Hart and Jobn von Neumann, op. clit.

20. Richard G. Lipsey, op. cit.



...138.,

a8 basic structural reletionship at the behavioral level but instéaa
arises in the process of aggregation. This view will be further dis-.
cussed in Chapter VII. Another possibility is that, with faelling unemploy-;
‘ment, the labor market is "tighter® (the excess demand for laber is
algebraically higher), for a given level of unemployment, than with
constant or rising umemploywent. In this-view, the importance of the
wenployment change variable merely reflects the adjustment of money
wages in accord with the laws of the market place. It should be noted
that the sign of the unewployment variable in equation (4.8) is consistent
with this interpretation. A third possibility is that the reaction of
the market place to given levels of excesg demand for labor varles,
depending upon whether unemployment is rising or falling. These
latter two interpretations are also discussed further in Chapter VII.

A final possibility may be briefly noted. In cennection with
the discunssion of the possible role of a profits veriable, Bowen's view
that the appropriate prefits variable is expected profitability was
cited. It is possible that changes in unemployment are a better proxy
for expected fubure profite than past or cwrrent profits themselves. If
this 1s the ca.s:e s the role of the wnemployment change variable may be -
one of substituting for the influence of possible levels of future

profits on money wage increasesﬂal This, it should be pointed out,

21, Lloyd G. Reynolds ("Wage Push and All That,” American Economic
Review, Papers and Proceedings, Volume L, FNo. 2 (May, 1960),
Pp. 195-204) appears to lean toward this vlew. Reynolds states,
"Ingofar as unemployment is taken %o indicate the state of
aggregate demand, profits, and empleoyers® ablility teo pay, it
is the direction and rate of change of unemployment whiech is impor-
tant.® (P. 198; see also the immediately following digcussion.)
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is no more than a surmise, and the exact interpretation of the statis-

tical results appears, to the suthor, to be an open question.
3. The Possible Role of Productivity Changes.

The next subject of study is the posgible role that productivity
may plaey in a wage adjustment equation. Neo-Clagssieal economic stressed
the role of marginal productivity in the determination of real wages.
‘I'he' wage adjustment equations under study, however, explain the money
wege change and hence determine (subject to a statistical disturbance)
the level of money wages, glven an 1nlitisl level. Thus there is no
necessary reason for believing thet mopey wages depend upon preoductiv.-
ity, even with a Neo-Classical view of equation (2.5), the marginal
productivity c:omii*c.:i.cm..E"-\‘2 However, one can certainly entertain the
tentative hy:poﬁhesis that a productivity variable wight play some role
in explaining woney wage chenges. The fact that preduetivity inereases
are gometimes menticned at the bargalning tables of formal wage
negotiations as a reason for & wage increase strengthens this conjecture.

In this cemnectlon, it may be recalled that Klein and Ball ex_peri-.
mented with a productivity change varisble in their wage adjustment
equation, while Dicks-Mireaux tried two warients of a preductivity

change variable in his wage adjustment relationship.25 Klein and

22. As ergued in Chapter II, the author interprets this relation as
) completing the system with respect to the price level, rather than
&8 being instrumental in the determination of the real wage.

23. L. R. Klein and R. J. Ball, op. eit.; L. A, Dicks-Mireaux, op. eit.
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Ba.ll concluded that the resulting wage adjustment relation weg inferior
to the one they finally accepted. Dicks-Mireaux found that the co-
efficlent of the productivity change variable was but a fraction of its
standard error. Consequently, one must conclude that productivity -
changes do not appear to be an igportant explanatory variable, for post-
war British wage adjustment relationships.

The author's first problem was to obtaln an empirieal counter-
part of the theoretical preductivity concept. Because date correspond-
ing to marginel productivity are difficult to find, an empirical
counterpart of the average productivity of labor was used. John W.
Kendriek hag calculated the ratlos of the real gross prodvet of the
yrivate domestic economy to the corresponding labor input in man-hours.
(He uses the Department of Commerce concept of gros prodﬁet.) This
ratio, which may be interpreted as the average productivity of labor,
is denoted by the symbol A. Numerical values of A are given in Ap-
pendix A of this chapter. For the period 1898-195k, the figures are
taken directly from Kemdrick's book.2' The values of A for 1955
through 1959 represent revisions and extensions of Kendrick's data
end were obtained by the author through an interview with Maude R.
Pech, Kendrick's statistical assistant, at the National Bureau on

April 20, 1961.

24. Jobn W. Kendrick (Assisted by Maude R. Pech), Productivity Trends
in the United States (Princeton, N.J.: Princeton University Press,
1961), Table A-X{II, pp. 333-335.
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Next, one must decide whether to use the level or the change in
labor's average productivity, as an explanatory variable in a wage ad-
Justment equation. The author decided to use the change in average
productivity, AHA, for four reasons. First, the theoretical relation
is between the level of wages and the level of productivity so that an
empirieal relationshilp between the change in wages and the change in
productivity would seem to be more comsistent. Secondly, arguments at the
bargaining teble usually assert that a wage increase is merited because
productivity has lncreased rather than because productivity is high. (Thé
evidence on this point is not unambiguous, however.) Thirdly, Klein and
Ball and Dicks-Mireaux both used productivity changes as their tentative
additional explanatory variable; hence use of the change rather than the
level maintains ccntinuity with these two earlier studies. Finally, time
diagram analysis suggested that there was a closer relation between A4&w
and M . (See Figure 5 above.) A time diagram (not reproduced) of
Aw and the absolute level of A showed no obvious relation between the
two. Aw was merked by pronounced swings, while the A variable
digplayed only minor perturbstions from its smooth trend.

There might also be & question as to whether AA should be
lagged one year or should be included as a simultaneous variable. Two

conslideratlions are relevant at this point. A recent Natlonal Bureau
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studya5 presented some evidence that productivity might lead i the
reference cycle. As money wages are & well known 1agger,26 there is
some basls for suspecting that productivity changes might take some
time to work thelr effect on the money wage change. If this is true,
the better productlvity change variable would be legged values of AA .
On the other hand, the author interpreted Figure 5 &s suggesting that
the current productivity changes were slightly superior, as an explans-
tory varlable.

Becauge of this uncertainty, both lagged and wmlegged preductiv;
ity changes were included as additional explanatory variables (in
separate regressions) in the working wege adjustment equation of
Chapter ITI. (Because of diffieulties of interpretation, the unemploy-
ment cheange varisble is témporarily excluded; it is, however, relntro-
duced below.) The method of parameter estimation ie still single equation

least squares, and the observations run from 1900 to 1957. The

25. Thor Hultgren (Asslsted by Dorothy Dorfman Green), "Changes in
Iabor Cost during Cycles in Production and Business," Occasional
Peper T4, Rational Buresu of Economic Research, 1960. (It is
hard to single out a particular page reference but see especlally
Table 22 on p. 51.) The evidence on productivity's being a leading
series refers to individual industries; as Hultgren notes, the
picture becomes blurred when one attempts to aggregate components
into a productivity index.

26. See Table I in Chapter III above. See s8lso Danlel Creamer (with
the asgistance of Martin Bermstein}, "Behavior of Wage Rates
during Business Cycles,™ Occasional Paper 34, National Bureau
of Economic Research, 1950.
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results are:

(%.9) 4w = - .OLE35 - 0.229 x 107U, + 0.6233 x 1070 AP,
(.00618) (0.1049 x 10'5) (0.0617 x 10'2)
+ 0.1763 x 1076 - 01577 x 1072 M4,
(0.0203 x 107%) (0.0808 x 107%) )

§, = 0.0221, R =0.83%,

(4.10) A, = - 01585 - 0.1596 x 107U, + 0.6358 x 107 AP,
(.00597) (0.1013 x 107°) (0.0598 x 107%)

+ 0.1408 x 102  + 0.2046 x 102 AA

%
(0.0199 x 10°2) (0.0776 x 1072) ?

8, = o.021%, R = 0.8447 .

We may focus on equation (k.9) first. Its coefficient of multiple
determination is 0.8335, an increase of nearly 1 percentage point over
that of equation (3.4). The feature of this regression equation most in
need of explanation, however, is that the sign of the lagged productivity
change varilable is in an unexpected &irection, higher preductivity changes
being assoclated with lower wmoney wage lncreases rather than with higher
wage increases. The t ratic for the AAt-l variable is 1.705. Thus
this variable is statiétically significant at the 10 per cent level,
with a two-talled test, but not at the 5 per cent level, with such a
tegt., If the negative influence on the wage change of last year's,
productivity change is considered significant, two explanations come to
mind. The first rests on the proposition that productivity inereases in

themegelves constitute a negative pressure on cost of living increeses.

In this view, the negative influence of the lagged productivity change
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variable would represent a lagged response to the previous year's change
in the consumer price index. This influence would be different from,

and in addition to, the influence of current changes in the consumer
price level, as this varlable is already includedrin the wage adjustment
regression. The second possibility is that the importance of the lagged
productivity changes is a statistical artifact. The negative influence
of this veriable on wage changes can be explained by the apparent negative
auvtocorrelation of the productivity change serles, which 1s auggested.by_
Figure 5, and the positive association of current changes in productivity
with wage changes, as indicated by equation (%.10).

Tn either interpretation, equation (4.9) does not represent a
fundamental (or structural) relationship. Consequently, we mey move on
to consider éﬁpation (%.10). This regression is preferable to (4.9) on
two bages: 1ts productivity change eoefficien£ has the appropriate
gign and its coefficient of multiple determination (0.8447) is higher
by slightly more than 1 percentage point. The ¢ ratio fbr the current
productivity change variable is 2.64; this varieble is statistically
significant, by usual stendards. The mean value of the A variable
over the period 1900-195T7 is 108.25; consequently, & current increase
in the average preoductivity of labor 1 per cent of this period mean
value is assoclated with # rise in money wages 0.312 per cent of its
period mean. The t ratlio on the unemployment level drops to 1.58 in
eqpaéion (4.10). Hence this variable cannot be considered statistically
significant in this relationship, even if one uses the 5 per cent level

with a one-tailed test. (By contrast, the t ratio of the unemployment
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variable is 2.1k in equation (k.9) and so the influence of the unemploy-
ment level is statistlieally significant there.) The ratio of the mean
square successive difference of the residuals fo the estimated
variance (the von-Neumenn-Hart statistic) is 1.641. With the semple size
used, such & ratic could oceur by chance roughly 6.5 times out of 100, if
the drawings werekmade fandﬂmly from a truly non-autocorrelated unive:se.aT
Hence the hypothesis of non-auntocorrelated residuals mway be accepted at
the 5 per cent level of statistical gignificance.

One can also compute unemployment "required” for price level
stability according to equation (4.10) and the somewhat restrictive model
of Bection 3 of the previous chapter. For the year 1960, we have, as

before:

(%.11) t = 60; required ﬁﬁ{ = 0.025 ($2.50) = 0.0625;

and APt =0 .

Since we assume that average productivity increases by 2 % per cent
per annum and since the level of average productivity was 222.9 in 1959,
the productivity change for 1960 iwplicit in these circumstances is

5.5725 index pointe. Substitution into equation (4.10) yields:

(4.12) 0625 = - 0.01585 - 0.1596 x 10'50t + 0

+ 0.001408 (60) + 5.5725 (0.2046 x 107%) .

The solution is a level of unemployment equal to 10,980,000 workers.

27. B. I. Hart and John von Neumann, op. Eiﬁ'
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This result, slightly more pessimistic than that generated by egquation
(3.4) of Chapter III, is subject to all of the qualifications of the
éarlier discussion.

The larger problem of economic interpretation remains to be con-
pldered. The negative findings of Klein and Ball and Picks-Mireaux, in
their twe separate stuaies of post-war British date, should be recalled
at this point. Furthermore, the author is not convinced that equation
{4.10) should be taken at face value as & wage adjustment equation in
ﬁich there is & structural relationship between money wage changes and
productivity changes. This agnosticism is especially applicable 1f the
wage concept is a standard rate, instead of the earnings data actuduy
used. Thus it is quite possible that 1f changes in money wage rates were
the dependent variable in a wage adjustment equation, the productivity
change varieble might not play a significant role. Two recent s;tuﬁ:l.es28
have suggested that changes in productivity are & key d.el'terminant of the
"yage Arift," the differential movement between wage earnings and
standard wage rates. Thus the productivity change wvariable may be
positively assoclated with money wage changes only because earnings
generally are abnormally higher than standard ra.te_s vhen the productiv-

ity increase is large. If this view is correct ; produetivity changes

28. H. F. Iydall, op. cit.; H. A.  Turner, op. cit.
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need have no direct Influence on standard wage rate adaustments.eg

8ti1l other possibilities exist. In Appendix B, a simple model,
in which the structural wege adjustment equation does not‘contain
productivity changes &s an independent variable, is presented. A rela-
tionship between wage changes,‘as the dependent variable, and several
independent varisbles, including productlvity changes, is then dérived.
If the results of that appendix can be transferred to a more complex
economic ®reality," then the statistiecal importance of the pnodnctifity
changé variable may be illusory. Another possibility is that the
productifity change varlaeble is serving as a proxy for some other variable,
such as the excess demend for labor or expected future profitability.
Rapid increases in productivity often accompany business reeoveries;
furthermore, in that a difect impact of large productivity gains is a
reduction of unit costs, the impact on profit mergins might be expected
t0 be a favorable one. Hence possible proxy effects of the productivity

change variable are at least one plausible interpretatlon of the statis-
tical results.

29. As noted in Chapter I, Bowen (22. eit., Chapter 5) argues that the
change in productivity has no direct impact on the change in wage
rates, because neither labor nor management accepts the prinelple
that wages should be geared to productivity increases. (12bor wants
a larger share; management holds that labor is entitled to only
those productivity gains for which it is directly responsible.)

With plece rate payments, however, Bowen ls willing to concede
that productivity gains may increase wage earnings, because workers

cannot be prevented from capturing minor productivity gains under
this system.
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We may introduce changes in unemployment and changes in produc-
tivity into a single wage adjustment regression, in order to see whether
the working relationship is thereby improved. (The absolute level of
unemployment is inecluded in the first regressioﬁ end excluded from the

second.) Using the periocd 1901-1957, the author ebtalned:

(4.13) 4w, = - .00622 - 0.1570 x 107y, - 0.3665 x 107 o5,
| (.00613)  (0.1005 x 10™°) (0.2419 x 1077)

2

+ 0.595% x 1072 AP, + 0.1495 x 1076 + 0.1460 x 1072 2n

(0.0650 x 1072) (0.0205 x 10%)  (0.0857 x 107%)

§, = 0.0212 , B> = 0.8519 .

(4.2k) AW, = - 01965 - 0.3695 x 10 AU, + 0.6360 x 107 AP,
. (.00580) = (0.2452 x 107°) (0.060% x 1072)
f + 0.1382 x 102t + 0.16%0 x 107 oA

(0.0195 x 10"2) (0.0862 x 1072) ’

8, = 0.0215 , K = 0,848 .

The results are not too encouraging. In the first regressi_on,
the t ratios for the U, , AU , end A4 variables are 1,56, 1.52,‘
and 1.70, respectively. Thus none of the varlables have a significant
influence at the 5 per cent level with a two-talled test and only Mt
is significant at that level with & one-tailed test. For equation (k4.1h),
the t ratios of {snt and A&t are 1.51 and 1.89 respectively, and |
similar conclusions about levels of statistical significance apply.

Although the coefficient of multiple determination is higher for
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equation (4.13) than for any other regression covering the full period,
the pieture of economic structure is obscured, rather than advanced, by
the inclusion of so many explanatory variables. The gross eorrelation
coefficient between AA, and AU, is 0.380, and hence it is likely that
the intercorrelstion between these two explanatory variables is prevent;
ing a clear estimate of the separate effect of elther variable. These
results also tend to confirm the possibility that et least one of

these two variables is serving as & proxy for some other influence.3o
4, fThe Question of Irreversibility.

The dats studied may now be examined for evidence of asymmetry
in the movement of money wages. From Keynes onward, many writers have
argued that money wages move upward more readily than dowmward. S;me
Limited tests of this hypothesis mey be made for the entire period 1900-
1957. If downward rigldity of money wages 1s & recent phenomenon, it is
quite poséible that these tests will not be sensitive to such & change of
economle structure.

If weges move upward more easily than downward, one way in which
this asymmetry might appear is in response to changes in the consumer
price level. Thus, one might expect the money wage to change quite

readily (increase) with an inecrease 1n the consumer price level but to

change véry little (decrease slightly or be only slightly retarded on

%0. The parameters of equations (%.8) and (4.10) bave been re-estimated
in Chapter VI below by the method of two stage least squares.
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. its upward path) because of a decrease in the consumer price 1evel.51

To test this hypothesis, we way partition A@% , the change in the

consumer price index, into positive and negative components by

defining;

(h.15) AP, = LR 1 av. > 0
= O otherwlise;

(h.16) 6P, = |6 | 1f AP, < O

= 0 otherwise.

As the test of this particular asymmetry hypothesis, one may compute a

regresasion of the form:
(h.l'r) bw = B+ B U+ BAP, + 35‘521’1; Bt + v, .

(The beta's are the regresesion perameters, while A

disturbence. All other terms have been defined previously.) The

is a stochastic

theorist who held that money wage changes are subject to this type of
asymmetry of response would expect that the numerical velue of the co-
efficient of the positive price level changes would be greater (in a
statistically significant manner) than that of the negative price level
changes.

The data used is that employed previously, while the method of

31. Bowen (op. c¢it., pp. 127-128) argues that this is likely to be
true, becsuse of employee resistance to downward wage adjustments.
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parameter estimation remainsg single eguation least squareg. The em-

pirical counterpart of equation (4.17) is:

(4.17a) 4w, = - .0INOL - 0.1845 x 107U, + 0.5910 x 102 AP,
’ (.00646) (0.108% x 10"5) (0.0773 x 10'2)

- 0.6999 x 10™> AP, + 0.1633 x 10™¢
a3
(0.1387 x 1072) (0.0192 x 1072)

Eu = 0.02265, R° = 0.8257 .

Several comments on equation (4.17a) may be offered. The
numerical value of the coefficient of the negative price level changes
(AEPt) is larger than that of the positive price level changes, al-

though this discrepancy i1s not statistically signifieant.52 Thus,

32. Because the numerical wvalue of the negative price level changes
has been used, the appropriste question to test 1s whether the
sum of the coefficients of the price level change components is
statistically indistinguishable from zero. (The asymmetry hypothe-
sls discussed above would lead to & prediction of & significant

deviation from zero in a positive direction.) Using previous
syrbols, one may write:

-2
(1) B, +f; =~ 0.1089 x 107 .

Taking account of the estimated covarlance between the two re-
gression coefficients, the author has computed:

2

(11) s = 0.1682 x 10°° ,

(B, + 85)
Forming the ratio, one obtains:
B, + 851

S(ﬂ'2 + B3) 0.1682 x 10~

Consequently the discrepancy would not be considered statistilcally
significant.

0.1089 x 102
5

(111) t = 0.65 .
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money wages appear to respond symmetrically to upward and to downward
movemfn{is in thg consumer price level. It is also true that equation
(4.17a) has & coefficlent of multiple determination which is slightly
higher than that of equation (3.4), which is 0.8243. When account is
taken of the greater forcing of the fit in (4.17a) (beceause one more pa.mm-
eter is estimated and hence one more degree of freedom is used up),
equation (3.4) displays the tighter f£it. Thus, (3.4) has an estimated
standard deviétion of residuals, corrected for degrees of freedom, equal
to 0.02253, which is lower than 0.02265, the value of this measure for
(.17a). Hence it appears, as & result of this conslderation also, that
it is ﬁot fruitful to distinguish between positive and negative price level
changes.

A -more crudely empirieal method of testing for asymmetry in the
movement of money weges ié to compute separate wage adjustment relations
for non-negative wage changes and then for negative wage changee. Proceed-

ing analogously to the previous definitions, cne may write:

(h.ls) AV, =t If M, > O,

t
and is undefined otherwlse;

(h.l9? A2ﬁ£= ow,| it &w, < O,

and is wdefined otherwlse.

Calculating the familiar type of Wmge adjustment regression, the author

obtained:
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(b.20) AW, =- .0l32L - 0.158h x 10“53,0 + 0.5885 x 10™ APt
S (.00732)  (0.133% x 10™) (0.0783 x 1072)

+ 0.1630 x 10°°¢ , §_=0.0235,

_ -2 .
(0.0207 x 10™°) 2 _ o gys ,

(h21) o, = 00926 - 0.0696 x 107U, - O.hgh2 x 102 ap

BB
(:0091%)  (0.1468 x 10™) (0.0908 x 1072)

- 0.01865 x 10°% §, = 0.0123 ,

-2 -
(0.0520 x 10°°) R = 0.8219 .

Equations (4.20) and {4.21) bear further comment. In the first
place, both eqpations-ﬁave coefficients of mltiple determination which
are lower than that (0.8243) of equation (3.4). Hence the first impression
ip that nothing is gained by meking this partition. But examlning the
coefficients elosely, one finds an asymmetry in the response to unemploy-
ment and slso to the time trend. It appears that negative wage changes
are less responsive t6 unemployment and show less of a trend upward
(in the actual values) than non-negative wage changes. If the examina-
tion is pushed further, the sum of the coefficients of unemployment in
eqpations (4.20) and (4.21) do not differ significantly from zero: however,

the sum. of the coefficients of the time trend do. 53 There saems to be this

33. The t ratio for the sum of the coefficients of unemployment from
these two equations is:

_ -3

‘(1) | - 0.2280 x 10™7|

0.1984 x 10~
which is not statistically significant. The t ratio for the sum
of the time trend coefficlents is: ' '

-2
(ii) 0.144k x 10 -, = 2.58 ,
0.05596 x 10

(Footnote continued on bottom of next page.)

1.15 ,
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slight evidence of asymmetry in the movement of money wages over the
period surveyed.

Finally, the author wishes to peint cut that thls analysis
says little ebout dowmwerd rigidity during pearticular sub-perlods of
the total period studied. Thus money wages may have displayed a sub-
stantial amount of downward rigidity during the post-war period. Indeed,
the fect that we cammot use the post-war data for similar tests because
wage and price level series for this period almest uwniformly move in only

one direction -- upward -- suggests this conclusion.

Footnote 33 continued from bottom of previous page.

which is statistically signifieant. The t ratlos for the sum of
the constent terms and the sum of the price level change coefficlents
are 0.54 and 0.79 respectively. Hence these sums do not differ
gignificantly from zero.



Appendix A
Variables employed in the analysis above are presented In the following table. For definitions and
sources, see the text. '

Table VI

Total Corporate Profits (IIT) s Corporate FNet Worth (NW’T) » Manufacturing Corporate Profits (ITM), Manufacturing
Prployees (NM), and Average Productivity (A), U.8.A., 1898-19%9.

Year . Total Corpor- ~Corporate Manufacturing Manu. Em- Average
ate Profits Net Worth Coxrp. Profits Dployees Productivity
($ will.) ($ mi11.) (% mi1l.) ('o00) (1929 = 100)
(1) . (@) - (3 RO I . (3) (6)
1898 ; ' 53.7
1899 54,7
1900 $1522 $22,8hk 55.6
1901 1750 23,738 59.4
1902 2h3h 25,120 57.2
1903 2460 26,270 58.5
150k 2095 a7,287 58.4
1905 - 2393 28,978 59.9
1906 289k 30,981 6h.4
1907 2972 32,467 6h.2
1908 2403 33,247 61.1
1909 2994 34,767 65.6
1910 3285 36,268 6h.4
1911 2921 37,463 65.7
1912 3382 39,025 66.9
1913 3553 k1,399 69.2
1914 271k k2,817 64.7
1915 4110 48,573 67.2
1916 7908 61,116 72.%
1917 8340 78,186 68.6
1918 Lok 92,539 Th.1
1919 7292 113,529 $3919 10,534 79.0
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Table VI (Continued)

Year Total Corpor- Corporate - Manufacturing Mana. Efe Average
ate Profits Ret Worth Corp. Profits ployees Productivity
(4 mi11.) ($ mi1r.) ($ will.) ('000) (1929 = 100)

(1) - (2) - (3) (W) (5) (6)
1920 $u855 $114,0%31 $aksh 10,534 78.%
1921 S1LT 97,612 =345 8,132 83.8
1922 5183 99,621 2528 8,986 83.0
192% 6697 111,388 3419 10,155 87.8
1924 5914 116,792 26k9 9,523 9L.7
1925 8146 125,287 3562 9,786 91.6
1926 8281 132,837 3640 9,997 9k.1
1927 7538 140,536 3050 9,839 95.7
1928 9553 149,117 3935 9,786 95.7
1929 10,676 153,492 4837 10,534 100.0
1930 30k 141,140 1h2h 9,401 97.5
1931 ~1176 119,870 -521 8,021 98.4
1932 -4115 104,138 ~-1616 6,797 95.0
1933 ~1353 107,139 237 7,258 93.5
193k 2379 107,30k 1166 8,346 104.5
1935 1688 107, 34T 2122 8,907 108.0
1936 6580 107,635 3116 9,653 113.3
1937 6554 107,892 3069 10,606 114.0
1938 3271, 107,907 1228 9,253 117.8
193 5946 108,066 2946 10,078 122.2
19k0 6800 121,144 3764 10,780 124.0
19k1 9507 143,539 5k93 12,974 134.6
1942 11,132 158,240 5422 , 15,051 136.6
1943 12,201 166,375 6051 17,381 1481.5
19k 11,66% 173,372 5473 17,111 152.6
1945 10,551 188,191 h1hs5 15,302 159.0
1946 16,52k 220,427 7073 1h4,46 150.9
1947 20,634 255,438 10,336 15,250 151.5
1948 22,668 275,375 11,296 15,321 156.7
1949 18,569 285,164 8753 1,178 162.7
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Yeal

(1)

1950
1951
1952
1953
1954
1955
1956
1957
1958
195

Total Corpor-
ate Profits
- ($ mill.)
. (2)

$25,514
21,717
19,588
19,952
19,860
25,5h2
26,020

Teble VI (Contirmued)

Corporate
Net Worth
($ mill.)
- (3)

$315,48%
345,805
376,125
W06, 1h6
436,766
467,086
k97,407

Manufacturing
Gorg. Profits
(

mill.)

(&)

$13,008
10,703
8903
9267
8817
12,688
12,621
11,739
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Average
Productivity ..
(1929 = 100)

(6)

175.4
179.4
183.5
190.9
195.4
204.3
205.3
211.9
214.5
222.9



Appendix B

A simple wa.ge-price model, in which wage changes do not depend
upon preductivity changes, 1s presented in this appendix. With the aid
of this model, one can derive an equation in which wage changes are the
dependent variable and prodnctivﬁy cbaxizgésl are one of, the independent
variafbleg. | o I

The variables employed are: P

, the industrial price level; P ,
the consumer priceflevel; v , the money wage; A , the average product
of labor: -¥ , the level of uneyploment; é.nd t, 8 timé trend.
(Variables are ﬂme-aated, -threﬁgh the use of the varisble + as a sub-
script. Greek letters, which will be introduced shortly, serve as
paxameteis.)

The structural equations of the model are;

(v.1) Pi = 7°+71wt+72At,7l>0 and 72<e.

(b.;e) oW, % W, =W, o= B +By U +8, (19,G -

Fe-1)

+ 8.t .
3

(0.3) P‘b = 1, +q1P§',"qi>9 ‘

('b.:’L)‘ is & mark-g;p equation. An empirical counte:'éa.rb of this equation
willbe presented and discussed in Chapter V. (b.2) is the familiar wage
adjustment equation. (b.3) repres‘ezzﬂ;s the simplifying essumption that
the industriel price lével and the éonsumer price level are linearly

related. The term 1 can be viewed as a composite of all non-industrial
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price indices that enter the consumer price index; the term n, may be

interpreted as the average rete.'iling‘ mark-up on those industrial goods

that are sold te households.

Differencing equation (b.1) yields:

(b.h? APi = 7y AV + 7, LA

(b.4) may be rewritten:

7
2
(b.ﬁ? AVt= -;I APi --—ﬁ: M‘b .

Differencing equetion (b.3) ylelds:

('b.6) - ;APt = N, APi , Or
- 1

Substitution of (b.7) into (b.5) ylelds:

(bc&) A’ﬁ't =

7L L S
Iet 1.1 and L2 be any two numbers such that:

1 >0, and X

2 1

If we multiply (b.2) by A s (b.8) by A, » and add the resulting

two equations together, we obtain:

L)

(b.lo) fwg = Ay B Ay B, U+ (A.l By + My ;—:5‘-1 APy
. 72



- 160 -

Thisg iz the result that we set out to demenstrate. It should be

7
observed that Ay _}_@_ < 0, and so the sign of the coefficient of
T 1
MM in equation (b.10) is the same as in the text regression equation

(4.10). (The sign of the coefficlent of congumer price level changes
in (b.10) 1s an appropriate one, also.)



Chapter V, “The Influence of Costs and Other Factors on Price Ievels"

We now turn to the problem of explaining the general level of
prices. This issue may be viewed as the task of obtalning an empir-
ical counterpart of equation (2.5) of Chapter II. Although this
equation 1s set forth as the labor demand relation, it may be inter-
preted as describing behavior immedlately relevant to the level of
prices. The actions‘underlying the determination of price levels are
those of profit-maximizing entrepreneurs, setiing thé prices of thelr
prodqcts with the level of costs clearly in mind. Hence two variables
that would pley a direct role in the determination of price levels are
the level of money wages and labor productivity. Even if one belleves tﬁat
mark-up ﬁricing is & more appropriate hypothesis (for the economy as &
whole, or for one particular sector), these variasbles are still 1mpor-
tant causal influences hecause of their relaxionship to cost 1evels

| In this chapter some price level eqpations are estimated. The
date are Americen data, for the period 1913-195T, The price index
employed is the Wholesale Price Index for Finished Goods.; This index
was chosen because it corresponded most closely to the money wage eseries,
which is the Rees serles of average hourly compensation in manufacturing.

Using these and other data (to be desecribed édbsaqnently), the author

1. 'This index, formerly known as the Wholesale Price Index of
Manufactured Goods, was collected by the Bureau of Iabor Statistics.
It was obtained from Historical Statistics, Table E 53,. p. 118, and
is reproduced in Appendix A of this chapter.
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examine&-the influence of costs on this particular price index. BRaw
materials prices, abnormal wartime conditions, and the role of demand
are also investigated. Some tests for irreversibility in the tente- .
tively final price level relationships are made, with generally negative

results. Some coneluding comments on thse relationships are also

offered.

1. Some Preliminary Price Level Relationghips.

The first task is to estimate the relationship between prices
and wage costs. The B.L.5. Wholesale Price Index for Finished Goods
(to be represented by the symbol Pf) is reproduced in Appendix A.
(This series is measured in index pointe, with 1947-1949 as the base
period; the mean of this series is 7h.2.) The figure for 1946 is an
interpelation, obtained by using the Wholesale Price Index for all
Commodities for the years 1945, 1946, and 1947 and then assuming that the
finished goods wholesale price index had proportional meovements over this
period. The Rees wage series (designated by the symbol w) eppears in
Appendix B of Chapter III. (The units of this series are dollars per
hour, and its mean for the period 1913-1957 is $0.863.) In order to
obtain manufacturing wage costs, the author needed a sérieé for labor
productivity in manufacturing. This has been obtained by taking

Kendrick's series of manufacituring output per manmhourgz this serieg,

2. John W. Kendrick, op. cit., Appendix Table L-IT, p. 465. The
numerator of this series, mapufacturing ocukput, 15 a welghted
average of the gross (intermediate product inputs included) cutput
of component manufacturing industries. For a further description
and sources, see Kendrick, op. cit., especially pp. 403-163.
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reproduced in Appendix A of this chapter, ie represented by the symbol
A - (This series also has index points as 1ts units, with the value
for the year 1929 equal to 100. The mean is 113.2.) Manufacturing

labor costs can therefore be represented by the quotient — &g

Am

this ratlo is equivalent to total wage payments divided by total
marufacturing output. This series also appears in Appendix A. (The

wits of this series are dollars per hour, &s the guotient aerieé-45~

Ay

was mutiplied by 100 to eliminate the effects of dividing by a vari;
able whose units are index points. This operation makes the units of
the derived series the same as those of the money wage series. The
mean value of -{-— , for the period 1913-1957, is $0.702.) The time
paths of the fouz series are plotted in Figure 6.

The time diagrams suggest that the influence of these variables
. on the finighed goods wholesale price index is prineipaelly a simul-
teneous one; no important lags sre evident in scamning the diagrams.

Accordingly, the follewing relationships were estimated from the

datas

(5.1) Pf e (k o+ w,) -}m

FS"E)_ P =y + By g‘m*“‘z

(5-3) Pf=.a.5+63w+73Am+u§ .

(k and the Greek letters are parameters; the u's are stochastlic

disturbances.) Because all variables bave the same date, a time
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subseript is omitted. Equation (5.1) is a variant of Professor
ﬁgintrau‘b‘s Wage-Cost-Mark-Up eqﬁatién; a relationship similaxr to
equation (5.3) has been estimated by Edwin Kuh for the United States
corporate ‘sector s for the post-war period.5 |

Equations (5.2) and (5.3) have been estimated by single equation
least squares. Because of the assumed probability structure of equation
(5.1), an sppropriate method of estimating x is to take the arith-

metic mean of the ratios of Pf to = for the individual years.

Ay

With the numbers in parentheses denoting standard errors, the results

ares
(5.18) P =100.00 F), F=0.85,
T (1-915) By
(5.2a) P’ = 16.37 + 82.38 (¥ ) » 8, =5.361,
(2.279) (3. ohl)’*m
o _ z‘a = 0.9446 ,
(5.38) P’ = 80.08 + 63.80 w - 0.532 A_, B_=6.889,

(%.%19) (3.970) (0.06260) a
_ - R* = 0.9107 .

(‘s'u is the estimated standard devistion of the residuals, corrected

for degrees of freedom; ra and 39' are the coefficients of siuple

3. Weintraub, A Gereral Theory; Kuh, op. cit. It should be recalled
that the Kuh results are based on & value-added output concept and
that the price index is the impliecit deflator of -this output
series.




FIGURE 6.
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determination and multiple deferminstion, respectively.)lF The scatter
or PF against §~ and equations (5.1s) and (5.2a) are presented in
Figure 7. "

If one 1s to choose the relatiqnship with the tightest fit as
the most promising candidate for further study, equation (5.2a) must
be selected. There is another reason for drepping (5.%a). Using
period means, one can calculate that a 1 per cent rise in w was
associated, ceteris paribus, with a 0.74 per cent rise in Pf, while &

1l per cent rise in 1Am was associated with & 0.82 per cent drop in Pf, if

the ether variable (in each case) did not change.5 The difference

t
year, N is the total number of years, t is a time subscript,
and P 1is the mean of over the peried 1913-1957. Consequently,
this measure may be interpreted as the fraction of "explained”
variance.

N ~
% & (Pf. - Pt)a
Tal
4. For eguation (5.1a), F is defined &s 1 - % s
5 5 (% -9
~ t=1 .
where P, represents the predlicted value of PY for a particular

5. Kuh (gg. cit., ». 83) also found that the partial elasticlties of
the price Index with respect to changes in his wage and productiv-
ity varisbles were not far apart -- .648 and -.616 respectively.
Although these values are lower than the partial elastlcities
associated with equation (5.3a), they are somewhat clesger to
the present author's later estimates of the elasticity of whole-
sale prices of finished goods wlth respect to wage costs. BSee
zhe discussion of the parameters of equation (5.10) in Section

below,
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FIGURE 7. Scatter Diagram of the Wholesale Price Index of Finished Goods
(pf) and Manufacturing Wage Cost (W/Am), with Two Fitted Relationships,
U.S.A., 1913 - 1957.
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between the elastleltles of these two variables is smsll and ipcon-
seq_uential.6 This suggests that the quotient formuletion adequately
represents the influence of movements in both of these vardables.
Before abandoning the mark-up formulation, it should be noted
that there is a etrong time trend in the individusl year ratics of
P to §m . (This may be seen by scanning Figure T; the cbservations
in the upper right—hand. corner occur &t later points in time.)
Consequently, a relation of the following form, permitting a trend in

the mark-up factor but requiring rigidity at any one point in time, may

be fitted:

‘ v

) Bow (k) + b+ ) i
For comparison purposes, the author edded a time trend to the non-
zerc constant term rela.i;ienship between :Pf and i . (t is equal

to zero in 1935 and is in annual units.) The results are:

(5.ha) P - [109.0 - 0.7591 t] 3 B = 0.9496,
: , (1.228) (0.09456) “m

(5.5) P = T.055 + 95.68 ¥ -0.3590 t, B_ = 4.385,
(2.728) (3.758)"n (0.07605)
R® = 0.9638 .

Once again, the non-zero constant term eguation glves the tight-

est fit. On theoretlcal grounds, one might prefer this formulation

6. Calculation of an appropriste + ratio ylelds the value 1.37.
This would not be considered statistlcally significant, by usual
standards.
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because it implies that even I1f wage costs were to become negligible,
prices would still have a positive lower limit. The presence of fixed
costs makes this possibility seem realistle. An interpretation of the

trend coefficient will be suggested in the next section.
2. The Role of Raw Materisls Prices.

Because we are seeking to explain the prices of finished goods
output, not merely the value added portion, a likely determinsnt is a
rew materials price index. Two such indices are readily available for
the sample period. The first is the Wholesale Price Index of Crude

Materials for Further Processing, which is designated by the symbol

P* . This serles is pﬁblished in Historiecal StatisticsT and ig repro-
duced in.Aﬁpendix A. The units of this serles are index values, the
base period being 1947-1949. The mean value of this variaﬁle iz 66.5,
The second index is a Unit Value Index of Imported Crude Materials,

the symbel for which will be 1° and which also appears in Appendix
A.e This series is also measured in index points, the base period dbeing

1923-1925, and the mean value of I  1s 83.7. The series P’ and T

7. Table E 43, p. 118. The Bureau of labor Statistics is the original
source.

8. This series also appears in Historical Statistics (Table U 36,
p. 541). The two separate series were jolned together by placing
them on & common base. . .




- 170 ~

appesr in Figure 8.

This time disgram suggests that the influence of raw materials
prices on the wholesale prices of finished goods is principally a
simultaneous one. Consequently, the current values of these varisbles
are introduced as explanatory variables (in separate regressions). After

this modification, the computed price level relations are:

(5.6) P o= 9.72h + T4.99 (X ) - 0.1249 © + 0.141} T7,
- (2.623) (7.49%) ®m (0.1024) (0.0456)
Su = 5,995,
B = 0.9707,
(5.7) B o 8.54 +61.33 (X)) - 0.203% t + 0.3397 ¥
(2.266) (8.155) “m  (0.071%) (0.0Th62)
§, = 3.617,
R = 0.9760 .

On statistical grounds, the P variable appears to give better
results. The coefficlent of multiple determination is higher; while
the trend variable retains statistical significance. Moreover, the
price of domestic rav materiels, no leass than impefted rav materials
costs, might be expected to play & role in price formetion. Conse-
quently equation (5.7) is selected for fﬁrther atudy and experimenta-
tion.

The significence of the time trend may reflect the savings in
rav materials regquirements that accompany technological progress.

¥While the suthor has taken into account the pfiees of raw materials
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inputs, raw materlals coste depend not only on their prices but alsc
on the physical input requirements per unit of real output, if these
change in any significant degree. Kendrick's work suggests that there
were savings in unit raw materials requirements in manufacturing over
this period.9 Hence the time trend way be acting &s a proxy for the
ratio of real cutput to real raw materials input. This interpretation
is consistent with the negative sign of this varlable, as rising output

per unit of raw materials input {which would be the expected seculsr

pattern) gives rise, ceteris paribue, to lower coste. In turn, the lower
costs from this sourece would constitute a downward pressure on the finlshed

goods wholesale price level.
5. An Examination of an “Abnormal" Periecd.

The next influence to be considered is abnorwal wartime condi-
tions. During Americe’s Involvement in the Second World War and for &
short period thereafter, price controls and rationing characterized
the Amerlican scene. If the controls were effective, one would naturally
expect them to exert a depressing effect on prices. Examining the
residuals of equation (5.7), one finds negative values for four out
of the five years during the period 1942-1946, The single positive
residual (for 194%2) is less than §u s the estimated standard deviation
of the residuals; three of the fouf negative regiduals are larger than

twice é’u . The residuals for the period 1917-1918 are positive (but

9. Kendrick, op. c¢it., especially pp. 191-195- On pp. 94-96,
Kendrick presents some statistical evidence of raw materials econo-
mies for the American econowy as & whole, over the period 1900-1952.
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not significantly so), which appears to correspond to the absence
of widespread price controls during that war period.lo

The dummy variable =z 1is defined by the conditions:

(5.8) z = 1 during the years 1942-1946 and

z = 0 otherwise.

¥hen this varisble is introduced into the regression equation, the

results are:
(5.9) P =11.19 +56.1% (%) +0.3668 P* - 0.1110 ¢
o (1.871) (6.554) Mn  (0.059%6) (0.05950)

- 7.220 z, 'éu = 2.866,
(1-l|-55) Ra - 0.9855.

The gign on z 1s iIn the expected direction; with other influences
remaining unchanged, prices were lower during the “abnormal™ period.
Statistieally, z ie a highly significant variable. Not only is

ites coefficient more than five times its standard error, but the co-
efficient of multiple determinstion rises by almost one per cent,

which is noteworthy when it is already so high. Although the t ratlo
for the time trend variable drops to 1.87, this value is still signifi-

cant at the 5 per cent level if & one-tailed test 1s used. Moreover,

10. The 1950 residual of equation (5.7) ie positive, while the
reslduals for 1951-1953 are negative. However, the numerical
values of all of these residuals are smaller than the estimated
standard deviation of the residuals. Agaln, this is not sur-
prising in view of the somewhat limited nature of price control
during the Xorean War period.
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after the next introduction, the t ratio for this variable riges
above 2.02, the value for statistical significance at the 5 per cent

level with a twe-tailed test. Consequently, the time trend is retained

&5 an explanatory variable.
k. The Role of Two Proxies for Excess Demand.

The next tasgk is to weasure the influence of sectoral demand on
these wholesale prices, 1f this is possible. It is not immediately
apparent how to apprcach thls question. Our statisties on manufactur-
ing output, for example, give the cutcome between supply conditions,
demand conditions, and possibly incomplete market-elearing, rather than
measuring dewand per se. Indeed, it would be diffioult to find any
statistical series that gauges perfectly ex ante demand for the products
of the manufecturing sector.

Nevertheless » 1t is possible to construet serles which, hopeful-
1y, will serve as imperfect proxies for the theoretical concept of ex

ante demand. One approaéh is to teke a series on manufacturing

outputll

and find s "normal® value of thig series for all years. (The
symbol Xm denotes wanufacturing output; this series is measured in
index points, with the 1929 value equsl to 100.) The relative dis-
crepancy of the series from its “normal" value then becomes the
explanatory variable which, in aspiration, measures the effects of .

ex ante demand.

11. Kendrick, op. cit., p. b65. This series and the two "normal®
velue series appear in Appendix A of this chapter.
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Two such "normal® variables were tried. The first is the
geometric mean of manufacturing in the current year and in the eight
preceding years; this variable is represented by the symbol MA (for
moving average). The second such varisble is the trend value of the
ma.nufacturing 6utput series; the trend chosen is a semi-logarithmic
one for each of three sub-periods, (The sub-periods are 1912-1935, 1936-
1945, and 1946-1957; & separate equation between the logarithm of X
and cslendar time was fitted for each of the sub-periods.) The trend
variable is designated by the symbol X: . The series on manufacturing
-ou'bput and the two "normal® levels of manufecturing output appear in
Figure 9. The large circles represent the geometric means of current
manufacturing output and the output of the previous eight years, while
the three dashed lines are the segmented seml-logarithmic trend values,
already described.

We thus consider two possible demand-proxy variables. The

first, the relative deviation of manufacturing output from the moving
X -MA

1]
m .

geometric mean varieble, can be represented sywbolically as

The second demand-proxy variable, also a relative deviation, is
X =
analogously represented by the quotient m*xm

e .

proxy variable is plotted agalnst P~ in the time dlagram, Figure

. 'This latter demand-

8. As no spparent lagged influences are evident and as the current
' yalues appear most relevant in price formation, the current values of
this variable are &alsc used as the pertinent explanatory variable.

Tntroducing the demand-proxy varlables inte the finished goods
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vholesale price regressions, the author obtalred the following re-

sulia:
(5.10) P = 9.303 + 6250 (§) +0.5155 F¥ - 0.1458 t - 9.716 z
. : (1.79%) (6.241) "m  (0.0561) (0.05491) (1.520)
X_-MA
+6.200 (B ), 5§, = 2.591
(1.968) = MA 2 ’
R .9883 ,

(5.11) Pf = 11.26 + 62.89 () +0.2937 P - 0.1279 ¢ - 7.569 z

(1.78%) (6.927) A" (0.06532) (0.05721) (1.377)

¥*

+7.831 (M‘ﬂ’ 8, =213,
(3.493) Xp 2 gm0 .

The coefficient of the first demand-proxy variable is 3.15 ~°
times as large as its own standard error, while for the second demand-
proxy variable, this ratio is 2.2hk. Thus both of these variables are
statistically significant, by customary standards. It should be noted
that the coeffielents of all the other veriables and the constant term
are more than twice their own standard errors and hence are statlistic-
elly significant, by usual tests. A further discussion of equations &
(5.10) and (5.11) will be presented in Section 6.

’ The wartime period 1942-1946 was not only & period of re-
strained price rises, but also & period of high demand. Thus if this

. period were not separately distinguished, as by the 'z variable, the
influence of the demend-proxy variables on the finished goods whole-

sale price index might be obscured. That this is indeed true may be seen

by inspecting regression equations (b.1l) and (b.2) of Appendix B. On



FIGURE 9. Manufacturing Output and Two Normal Values of This Series,
U.S.A., 1912 - 1957.
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the other hand, if this period is discarded altogether, one of the

two demand-proxy variables regains statistiea significance,

(Bquations (v.3) and (b.4) of Appendix B.) After the 2z variable 1s
included in the regression for the entire period, 1913-1957, the co-
efficients of both demand-proxy variables are no smaller than those of
the regressions from which the years 1942-1946 are excluded. (In fact,
these coefflcients are higher 'fbi' the full period regressions, 'though
not in & statistically significant manner.) Thls suggests that demand
influences did exert some upward pull on prices even during the Second

World War era, after allowance for abnormal conditions is made.
5. The Question of Irreversibility.

Another subject of interest ie the possible presence of
irreversibility in these relations. Is there any evidence thati prices
move upward more easily than downward? One possible type of irrevers-

ibility is a greater responsiveness to high dewand than to low demand.

X -MA
This can be tested by partitioning the demand-proxy variable A
as follows:

-MA\ Xm-MA
(5.12) e when the latter is positive,
MA 1 MA
= 0 otherwise;
) Xm-' ) Xm-MA Xm-MA

(5.13) E ; Ty when —gr is negative,

= 0 otherwise.
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% %%
Analogous definitions apply teo " and —
Xm 1 Xm 2

When these split variables are substituted for the regular demand-

proxy variables, the regression results become:
f

/

(5.14) P\ = 7.392 + 61.50 (X ) +0.3439 F'- 10.54 z - 0.156k ¢
. : (2.107) (6.1hoj m  (0.05758) (1.536) (0.05415)
- ‘X L TMAY
+ 8.691 HA ) . s B = 2.536,
(2.452) 7 h99) My e

= 0'9891:

f = 11.62 + 62.93 (- } +0.2001 F - 7.521 z - 0.1276 t

(2.345) (7-01k) ®w (0.06782) (1.108)  (0.05793)
- fx - X x¥

+ 6.515 | x“ - 9.411 (JE*JE ,

(6.559) \ x* , (75 \ X,

(5.15)

8, = 2.765, Ra = 0.9870 .

If there is symmetry of response (i.e., no irreversibility), then
the sum of the coefficients of the partitioned demand-proxy variafles
should not be significantly different from zero. Equation (5.1k4) sug-
gests, on the surfmce, that such irreversibility was present. Thus
the influence of the positive deviations of output from the moving
geometric mean is stronger than the influence of ali the values of
this demand-proxy variable. Furthermbre, negative values of this
variable influence price levels pérversely, although not in a statis-
tically significant manner. In addition, this distinction raises the
coefficlent of muitiple determination slightly. However, the standard

error of the sum of these two coefficients, if the estimated covariance
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term is taken into account,is 8.765. The t ratlo becomes l%’;%;

or 1.64. This discrepancy is not statlstically significant, even at
the 5 per cent level with a one-tailed test. Hence while intriguing,
this apparent asymmetry is not conclusive evidence that these prices
moved upward more easily under the pressure of high demand than they
moved downward when demand was low.

The same conclusion easily falls out of equation (5.15). Bere
the modification worsens the fit after a correction for degrees of
freedom is made. (Eu 1s lower for equation (5.11) than for this
equation.) ‘The t ratio of the sum of these two coefficlents to
the estiméted standard error of this sum is 0.24. This corroborates
the apparent symmetry of movement and is consistent with the final con-
clusion about equation (5.14).

Another possible irreversibility is that high past levels of
costs may have a persisting influence. A plausible hypothesis is
that one determinant of current prices is the previous peak level of
costs, as this high structure of costs becomes bullt into particular
prices, which are slow to readjust downwards. To test one varisnt of
this thesis, we may define erak as the highest value ¢of the money
wage in manufacturing, w, from the beginning of the period to the

current date. In symbols, this variable is defined by the expression:

(5.16)} Vheal at time t = Max. (vi, L7VRREPP Vf) s

Where wi refers to the value of w in 1913, w, refers to the

2
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value of w in 1914, and so on up to the current value of this
variable. (The symbol Max. denotes the maximum value of the numbers

enclosed by the succeeding parentheses.) An analogous definition

applies to (A pealk °

A method of testing for {this type of irreversibility is to in-
troduce both of these variables, one at a time, into the flnished goods
vholesale price regressions. The relatlons then become:

(5.17) B o= 9.4i8 + 55.26 (A ) + 0.5502 - 8.995 z - 0.2159 t
: ‘ (1.797)  (9.229) (0.06042)  (1.666)  (0.086k3)

+5518 -)+379hw
(z.oro\M™ / (5. 617) peak

§, = 2.587, R® = 0.9886 ,

(5.18) pf = 11.16 +5282 (—)+03295Pr-6890z-02505t
o (1.759) (9.658) *w  (0.06877) (L433)  (0.0b552)

. : X*
+6.798 2=/ + 5315w . »
(3.509)\x* / (3.650) F*

§u = 2.691, Ra = 0.9877 3

(5.19) B = 6. 067 + 59.92 (-- ) + 0.3326 P* - 9.438 z - 0.1825 ¢

(3.517) (6.648) A" (o. 05822) (1.539)  (0.06468)
-MA '
+ 6.521 + 4.209 (X »
(2. 987)( (.65 By o

B, = 2.586, 32 = 0.9886 ,
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(5.20) P =12.37 +64.20 (¥ ) +0.2822 FF - 7.73% z - 0.1166 ¢

(3.824) (8.201) M’ (0.07H69) (1.480) (0.06722)
| + 8.315 ﬁm-xgtl 1.486 (X)) |
(3.826)1 X% ¢ (b.503) Aw PO
§, = 2.763, E = 0.9870 .

The + ratlos for the wbeak variable are 1.05 and 1.47, vhile

the ratios of the coefficient of (E ) to its si;a.ndard error are
m peak

1.07 {for equation (5.19)) and 0.33. Thus neither of these variables
is statistically significent in the regression relationships, and
so there 1s no evidence of this type of irreversibility.

It should be noted, however, that these tests do not consfitute
conclusive evidence of the absence of irrevereibllity. Different or
more sensitive teste might uncover asymmetry of response. Furthermore,
it is quite poesible that irreversibility characterized a portionrof this
era (e.g., the post-World-War-II years), but not the entire period. Thus
the conclusion of reversibllity in these relationships, over the perlod

studled, is a tentative one.
6. Further Discussion.

In this section, equations (5.10) and (5.11) are exemined more
closely. Some dlscussion of autocorrelation in the residuals of
these relations and of possible single equation biases is also

presented.



..3_85..

Using mean values over the period studied, one may obtain
average elasticliles of the wholesale price index of finisghed goods
with respect to the explanatory variables. For equation (5.10), a

1 per cent rise in %; is associated, on the average, with & 0.590

per cent increase in PI + Similaerly, the partial elastleity of Pf

with respect to vl , &t the means of these variables, is 0.283,

Ceteris paribus, P fells by 0.146 index points a year, which is

approximately 0.2 per cent of the mean value of the wholesale price
index of finlshed goods. During the period 19k2-196, P was 9.72
index points lower than it étherwise would have been; this megnitude
represents 13.1 per cent of ite mean value. Alsc from equation (5.10),
one may calculate that al per cent rise in msnufacturing output, X _,
relative to its "normal value,” - MA , was assoclated with a rise in

P* which was 0.08% per cent of the mean value of this price level
varisble. Thus, although the demand-proxy varisble (the relative
dlscrepancy 6f manufacturing output from 1ts logarithmic moving
average) was found to have & statistically significant influence (by

ordinary tests), its importance would appear to be decidedly secondary.12

12. Kub (op. clt.)} alsc introduced a demsnd variable into his price
level equation. As summarized in Chapter I above, this varisble
is the ratio of current output to "eapacity output,” where '
"eapacity ocutput™ is defined as previous peak ouiput adjusted, in
certain cases, for the growbth of capacity in the corporate sector. -
Kuh alse found that this demand-proxy variable had a statistically
significant influence, though it was of lesser Iimportance ‘than his two
labor cost variables. The sensitivity of the corporate product
price index to variations in Kuh's demand-proxy varlable is scomewhat
greater than that of Pf to the present author's demand-proxy

(Footnote 12 continued on bottom of next page.)
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The constant term is 12.54 per cent of the mean value of the wholesale

price index of finisghed gc;)ods.]‘3

Scanning the residusls of equations (5.10) and (5.11), the

author was led to suspect auntocorrelation. Caleulstion of the von-

2
Neumann-Hart statistic 52 yielded the value 1.236 for equation

8
(5.10) and 1.045 for equation (5.11). For samples of the size employed

(45 oﬁservations), the hypothesis of positive autocorrelation mmst be ac-
éepted at the 1 per cent level of statistical significance.lu Thus

the results are less certain and the statistical tests involving the
estimated standard errors less valld, because of the presence of this

phenomenon.

Footnote 12 continued from bottom of previous page.

variables, as measured by equations (5.10) and (5.11). The
elasticity of Kuh's price index wlth respect to his demand-proxy
variable is .22, This elastlelty correaponds closely to the
present author's measure in the text above, because the mean of
Kuh's demand-proxy variable is very close to unity.

In this connection, it may be recalled that L. A. Dicks-Mireaux
experimented with his end J. €. R. Dow's index of the excess
demand for lebor as & proxy for the influence of ex ante demand
for goods and services. Dicks-Mireaux found, however, that this
variable did pot contribute very mumeh to his explanation of the
index of final prices at factor cost.

13. For equation (5.11), the numerical analysis yields similar con-
clusions, as one wight expeet. Thue the elastieity of
P£ with respect %o E; is 0.595, while with respeect to Pr
it 1s5:0.265. From this equation, one may calculate that a 1 per
cent rise In X (relative to X;) leads to & rise in P’ which
is 0.106 per cent of the period mean value of this price level
variable.

14. B. I. Hart and John von Neumann, op. eit.
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In Appendix C, t ratios for the variables of equation (5.10),
adjusted for the disturbing effects of autocorrelation of the estimated
residuals, are tabulated. The method of adjustment 1s one Gutlined by
H. Theil.” Tn generel, the adjusted standard errors are much larger
than their respective unadjusted values. In strict statistlical

theory, only the coefflcients of the %& variable and of the =
i
variable remalin statistically significant. The influence of the
other three variables becomes litile more than an interesting suspicion,
which receives only small support from the evidence at hand.

Another possible sgource of inaceuracy is the presence of single
equetion bias. Thus the suthor has estimated, by ordinery least squarés,
the parameters of a relationship which really belongs 1n & larger model.
Thus wage costs Iinfluence prices, but price chenges in turn influence
the change in money‘wages, as the results of Chapters III and IV sug-
gest. Similarly, Just as high ex ante demand ig a factor in producing
high prices, the level of prices can be expected to be & determinant

of demand and hence of the observed level of output.

15. H. Theil, Economic Forecasts and Policy (Amsterdam: North Holland
Publishing Company, 1961), pp. 224-225. In applying this
technique, one agsumes that only the first order autocorrelation
is non-neglibvible, that the residuvals have a constant variance; and
that the different explanatory variables have no lagged intercorre-
lations, i.e., that each explanatory variable is not correlated with
the lagged values of any other explanatory variable. This last
assumption permits a great reduction of the computational burden and
s0 it was used, even though it is not strictly true. Ia view of the
magnitude of the corrections, it seems unlikely that the standard
errors would be increased much more 1f thisz assumption were relaxed.
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Nevertheless, the bilas from these sources could be mild. The
price index used &g the dependent varieble is the wholesale price
index of finished goods, while the price index most relevant to_wage
determination is the consumer price index. Some prices lncluded in
this wholesale price index do not enter the consumer price index
(e.g., capltel goods prices), and even those which do have retalling
ﬁark—ups applied to them. Furthermore, the prices of manufactured
goods account for enly 35 per cent (roughly) of the weights in the
Bureau of Iabor Stetistics' Cost of Iiving Index. The malin direction
of causation should be from raw materials prices to finished goods
prices, so that the error from thie feedback is likely to be wild. t
and z are, of course, exogenous varisbles. Only with regard to the
demand-proxy veriables does single equation bias appear to present
serious difficultles. But prolonged speculetion is futile, 1f not

a Con—
dangerous; the appropriate way to resolve thie issue 1s to use an-un-

SII.S"' &’T"'
bimsed method of parameter estimation. The method of two stage least
squares bas been employed to re-estimate the parameters‘of equation
(5.10), and the results are presented at the end of the following

éhapter.



Appendix A

The date underlying the text calculations are glven below. Definitlons and scurces are stated
in the text.

Table VII

The Wholesale Price Index for Finished Goods (Pf) » Manufacturing Output per Men-Hour (Am) s

Menufacturing Wage Costs (Em x 100), the Wholesale Price Index of Crude Materials for Further

Processing (P*), the Unit Value Index of Imported Crude Materials (), Manufacturing Output (xm),
Nine Year Moving Average of Manufacturing Output (MA), and Trend Ieavel of Manufaeturing Output (X;) »

U.S.A., 1905-1957. *
B Ap ¥ ox 100 o r X MA Xn
Year (1947-1949 (1929 = 100) 3@ : (1947-19%9 (1923-1925 (Index points: (Index points: (Index points:
= 100) ($ per hour) = 100) = 100) 1929 = 100) 1929 = 100) . 1929 = 100)
1905 39.0
1906 k1.6
1907 ho.1
1908 33.7
1909 k3.4
1910 §5.1
1911 bo.7
1912 51.3
1913 k7.1 58.8 $0.376 %0.9 72 53.8 3.3 59.7
1914 46.0 59.1 0.372 40.2 67 51.1 4.6 60.6
1915 46.7 66.7 0.339 39.9 65 59.9 46.4 61.5
1916 55.8 65.6 0.3%99 49.1 82 71.2 ko.2 62.4
1917 4.0 61.0 0.518 72.9 101 T70.6 53.4 63.3
1918 8L.6 60.9 0.685 80.7 106 69.8 56.5 64.2
1919 88.6 58.0 0.822 86.7 117 61.0 58.3 65.1
1920 101.6 61.5 0.899 90.2 129 66.0 61.1 66.1



Table VII (Continued)
‘ »*

Pf Am w < 100 Pr Ir Xm MA Xm
Year (19h7-1949 {1929 = 100) Ay (1947-1949 (1923-1925 (Index points: (Index points: (Index points:
= 100) ($ ver hour) = 100) = 100) 1929 = 100) . 1929 = 100) . 1929 = 100)
1921 70.0 71.0 0.687 52.5 T2 53.5 61.4 67.0
1922 65.4 80.4 0.561 57.0 80 68.1 63.0 68.0
1923 67.3 TT -4 0.645 58.5 95 76.9 66.0 69.0
1924 65.3 82.3 0.627 58.0 92 T3. 4 67.5 70.0
1925 68.2 87.7 0.585 63.k4 11 81.9 68.6 71.0
1926 67.8 89.4 0.578 59 .k 112 86.2 70.1 72.1
1927 6.k 91.5 0.570 57.3 9k 87.1 T1.8 3.1
1928 65.0 95.6 0.546 58.9 86 90.1 75.0 Th.2
1929 64.1 - 100.0 0.534 57.9 80 100.0 78.6 75 .3
1930 59.7 100.7 0.526 50.1 63 85.6 82.8 76 .4
1931 52.2 103.9 0.487 39.0 43 72.0 83.3 77.5
1932 W7.7 97.1 0.459 32.7 30 53.8 80.0 78.6
1933 47.8 105.7 0.417 33.6 31 62.8 78.7 79.8
1934 53.0 110.4% 0.477 4.8 37 69.1 7.2 80.9
1925 55 .7 117.6 0.461 415.8 Lo 82.8 76.8 82.1
1936 55.6 118.5 0.467 7.5 Y 96.8 77 -8 83.0
1937 59.1 116.9 0.541 50.4 56 103.3 78.9 93.5
1938 55.7 11%.9 0.556 k2.8 W7 80.9 77.1 105.3
19359 54.5 125.8 0.507 1.7 51 102.5 78.7 118.7
1940 55.3  ° 131.9 0.508 42,7 56 118.6 83.2 133.8
194 60,14 136.7 0.539 k9.6 58 157.9 93.7 150.7
19k2 66.9 139.1 0.621 59.8 66 197.2 106.4 169.8
9483 - 67.9 141.0 0.691 66.6 73 238.1 122.1 191.k
1944 68.4 139.4 0.753 67.3 T7 232.5 137.0 215.6
1945 69.0 137.5 0.771 69.4 80 196.5 148.1 2L3.0
1946 7.9 126 .4 0.89h 80.0 81 160.6 155.6 164.9
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Teble VII {Continued)
: ' *

X
Bt Ay ¥ x100 P il - MA m
Year . (1947-1949 (1929 = 100) m . (1947-1949 (1923-1925 (Index points: {Index points: (Index points:
= 100) ($ per bour) = 100) = 100) 1929 = 100} 1929 = 100) 1929 = 100)
1947 95.9 133.8 0.972 98.6 90 178.3 169.9 172.8
19L8 103.5 138.6 1.02 108.0 101 184.2 181.3 181.0
1949  100.6 143.7 1.02 93.4 97 175.5 189.2 189.7
1950  102.h 155.3 0.998 101.8 106 201.1 19%.3 198.8
1951 1l12.1 153.3 1.13 116.9 155 214.3 196.1 208.2
1952 111.5 157.1 1.16 107.4 128 223.6 194.8 218.1
1953  110.k4 163.9 1.18 99.2 115 243k 195.8 228.5
1954 110.7 168.5 1.17 98.3 L2 228.2 199.0 239 .k
1955 110.9 179.7 1.1h 94.5 11 255.9 209.6 250.8
1956 11%.0 183.2 1.17 95.0 121 264,3 219.0 262.8
1957  118.1 187.1 1.21 97.2 125 264 .6 227.9 275.3
Mean Th.2 113.2 0.702 66.5 83.7

- 139..



text. Equations (b.l) and (v.2) are calculated from data for the
entire period; for equations (b.3) and (b.4), the period 1942-1946

is not included. The method of parameter estimation is single equa-

Appendix B

In this appendix, all symbols have the same meaning as in the

tion least squeres.

(b.1)

(b.2)

(b.3)

(b.4)

P’ = 8.702 + 60.87 (X ) +0.3152 F - 0.1997
(2.532) (8.811) “m (0.07901) (0.0766T7)

- 0.3507 %ﬁ;, §, = 3.661 ,

(2.373) A 2 = 0.9760

»’ = 8.503 + 66.39 _(%’ ) +0.2859 P* - 0.2188 ¢
(2.252) (9.073) “m (0.08592) (0.07205)

m"X:% -
+5.658 [0 ) §, = 3593 ,
4.566 X
(4.566) m B® = 0.9769 .

B = 9.227 +62.87 (X)) +0.3147F - 0.1513 t
(1.784) (6.066) . (0.05k57)  (0.05324)
e (B s

+ 475 Q\m- , B, =2.507,
2-2 %
(2.26) B = 0.9901 .

B = 10.54 + 63.80 (% ) +0.2949 F - 0.1423 t

(1.692) (6.556) "m (0.06201) {0.05391)

WY
+5.943 g-‘l‘-gms

. ; §u = 2-560 2
(3.564) "";s X /.

R = 0.9896 .

..]_90 -



Appendix C

The following table refers to equation (5.10) of the text.
The method of adjusting the standard errors for autocorrelation of

the estimated residuvals is cited in the text.
Table VIII

Calculation of Adjusted t Ratios for the Variables of
Equation (5. 10)

¥ Pr- t z X -MA
Ay WA
Coefficient 62.50 0.3155 -0.1458 -9.716 6.202
Standard Error 6.241 0.05609 0.05491 1.520 1.968
(Unadjusted)
t Ratio 9.998 5.625 -2.655 ~6.392  3.151
(Unadjusted) ' _
Standard Error 28.04 0.2448  0.1829 2.252 3.945
(AdJusted)
£ BRatio 2.23  1.29 -0.797  -k.31 1.57

(Adjusted)

As & result of these corrections, only the coefficients of
i~ o0d of z Tetain statistical significance. The t ratlo for
- ‘

X

~MA
EA 1s still suggestive, however.

~ 1G] -



Chapter VI, "Time Patterns of the Average Product of

Isbor and Some Full System Parameter Estimates”

Our attention now focuses on trends in the average product of
labor. These movements are of interest because of the importance of
labor productivity for labor coste. High lebor productivity is as-

soclated, ceteris peribus, with low labor costs; furthermore, rapidly

rising lebor productivity allows money wages to rise rapidly without
increasing lebor costs. If, however, money wages rise wore rapldly
than output per man-hour, labor costs increase and pressures on the
existing level of prices appear. In Chapter IIL, this proposition
was comblned with the wage adjustment reletions of that chapter and
other assumptions, in an attempy to estimate approximate unemploy-
ment "required® for price level stebility. In this chapter, the task
is primarily one of describing productivity trends over the period
1900-1957. Ies the assumption that the growth rate of output per men-
bour is 2 1/2 per cent per annum (the rate assumed in Chapter III) a
reasonable one? Is there any evidence that productivity growth has
accelerated over this period? The author wlll addrese himse;f_to
these two questions and to a possible relationship betwéen pré&uctivity and
a variable representing the degree of utilization of the labor .force. (Af-
ter several alternatives were tried, the percentage of the labor force
unemployed was selected for this purpose.)

In the final section of this chapter, the two stage least

squares method of perameter estimation is briefly described, in

- 193 -
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relation to the wage-price-productivity nexus. The first stage results
are tabulated in outline, and then the parameters of the final working
wage change, price level, and productivity equations (in Chapters IIL
through VI) are re-estimated in the second stage. Finally, the statis-
tical results are discussed with regard to some of the earlier
guestlions of ec@nomic structure.

The measure of the average productivity of labor is the real
gross output of the private domestic economy divided by total man-
hours of labor input. This measure was described in Chapter IV; the
original source of this series is Kendrick's vork.l Thie serles,
which is designated by the sywbol A, appears in Appendix A of Chapter
IV. A graphical presentation of labor's average product is glven in
Figure 10. The units of this verlable are index points, the base yedr
being 1929, and its mean level over the 1900-1957 period is 108.25.

In one sense, 1t is enough to know that produwetivity rises, year
after year; these rises sare the source of higher living standards and,
more relevant to our problem, of reduced labor cost pressures. But it
is algo interesting to inguire as to the place of these productivity
growth relationships in a theoretical, macro-economic description of

the economy, such as the model of Chapter IL., If we write:

(6.1) A= L=t (t),

1. Jobn W. Kendrick, op. ¢it., Teble A-XXII, pp. 333-335. (The figures
for 1900-1954 were taken directly from this source.) The source of
the 1955=-195T7 values was the present suthor's interview with
Mrs. Maunde R. Pech on April 20, 1961, at the National Buresau.



FIGURE 10,

The Average Productivity of Labor (A), with Two Fitted Trend

Equations, U.S.A., 1500 - 1957.
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(logarithmic
scale):

e

_—
200

150

1900

1910

l

19f0

li30

----- Linear Trend Fitted
to the Logarithms
of A.

esse.. Parabolic Trend Fitted
to the Logarithms of
a.

SOURCE: 8ee text.

1?ro 1%50 1%60

- 1ch -



- 195 =

vhere Y is real output, N is msn-hours input, and t is a time
trend, several propositions can be stated. First, at any point in time
A is constant. This implies that as of an instant of time, total out-
put is proportional to men-hour inputs. This statement suggests that the
productivity equation can be viewed as an empirical counterpart of a
production function. It is an extremely simple production function for,
_even with a fixed stock of capital, one might expect to have lncreasing
returns to this fixed factor or (at a different stage) diminishing re-
turns. At one point in tiwe, equation (6.1) will permit only
proportionsl returns and so it is not a general formulation. But it
nevertheless is one formulation of the aggregete production funetion,
and 'bh_is simplification may prove useful, for certain purposes.

| If we postulate that the first derivative of the f function
is positive, A Wwill grow over time. In the past, this growth has
principally reflected technological progress, higher capital-labor

ratios, and improving quality of the labor f't:)rce.‘:’2 It is not the

2. Bee Kendrick, op. ¢it., especially Chapters 3 and 4. Other
references which may be eited in defense of this rather bald
sta.tement include Theodore W. Schultz, "Investment in Human
Capitsl,” Awerican Economic Review, Volume LI, No. 1 (March
1961), pp. 1-17, and Robert M. Solow, “Technical Change and
the Aggregste Production Function,” Review of Economics and
Statistics, Volume XXXIX, No. 3 (August, 1957), pp. 312-320.

Ancther influence which may have contributed to the growth

of output per man-hour 1s economies of scale. Improving ef-
ficieney in the allocation of resources ls anether possibility,
of which the effects, in the present author's view, were &t
most of minor importance.
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author's purpose to inquire into the fundamental causes of productivity
growth. It should be noted, however, that these underlylng foreceg shift
the static production function over time; at a later date 1t is possible
to get a larger real output with the same man-hour laputs than was possible
at an earlier date. The patterns of productivity growth are one of the

two subjects eof study of this chapter.
1. Two Empiricsl Equations of Productivity Growth

An exsminstion of Figure 10 suggests that a semi-logarithmic
trend 1s a sultable start in describing productivity growth. The time
variable t 1 equal to zero in 1900 and ig in annual units. The
least squares regression of the logarithm to the base 10 of A (log A)

on t ie:

(6.2) log A = 1.7066 + 0.01025 t, I° = 0.9765 ,

{0.00702) (0.00021) '§u » 0.0271 .
(As vefore, the numbers in parentheses are standard errors, ra is the
coefficient of determination, and Eﬁ is the estimated stendard devia-
tion of the residuals, corrected for degrees of freedom. The productiv-
ity variable A 1s not given a time subscript.) Equation (6.2) is
represented by the dashed line of Figure 10. Both the consﬁant term
and the trend coefficient are many times their respective standard
errors and go are highly significant. Equation (6.2) implies that
output per man-hour grew at an average rate of 2.39 per cent per anhum,

for the private domestic economy. This is only slightly lower than
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the rate of growth of labor productivity assumed in Chapters III and
Iv.

An examination of Figure 10 suggests the possibility of an
accelerating relative rate of growth of productivity, over the 1900;
1957 period. To test for this possibility,‘the author introduced

2} t2 term Into the produsctiviiy equation. The resulis are;

(6.3) log A = 1.7507 + 0.005532 t + mj x 0.8281 t° ,
- (0.00651) (0.000528) (107 ' x 0.0896)
Re = 0-9908 »
§u = 0.0171 .

The coeffieclent of t2 is more than nine times its standard error argd so
is highly significant by ordinary standards. Moreover, the fit is
improved by this introduction; the coefficient of determination in-
creases by more than one percentage point. Consequently, we mey
tentatively conclude that there is evidence of a'speeding up of
productivity growth over this period. From equation (6.3), one can
calculate that in 1900, the predlicted rise In output per man-hour, in

the private domestic economy, was 1.30 per cent per annum. By 1920

this predicted productivity growth had risen to 2.43 per cent per annum,
while in 1957 the predicted growth rate was 3.53 per cent. Equation (6.3)

is represented by the dotted curve of Figure 10.5

3. 1In studying these and related data, Kendrick {op. cit., Chapter
3) also noted that productivity inereased more rapidly in a more
recent period than at an earlier date. Kendrick prefers to con-
sider this acceleration as a break in the linear trend (of the
logarithm of A) around 1919, the growth rate being greater after

(Footnote 3 continued on boettom of next page.)



-2, 'The Influence of the Degree of Iabor Forece Utilization.

It is sometimes asserted that productivity 1is higher if the
economy-wide utilization of the labor force is greater. (This pos-
gibility was discussed in Chapter IIT.above.) In order to test this
proposition, one must obtain a variable representing the degree of
utilization of the labor force.

One variable which can be .ta.ken to represent the degree of
utlilization of the labor force is unemployment as a préportion of the
civilian labor force. Although this variable ls not a perfect proxy,
because it does not allow for underemployment from involuntary part-
time work, it nevertheless would seem to be & good first a.pproximation.
The aource of this va.ria.ﬁle » for the earller years, is Ieb’ergotf's
fprtheoming 'book.h Unemployment as a proportion of the laber force
is designated by the symbol 2, its mean over the period 19001957

IF E

18 7.005 x 1072 ,

Footnote 3 contlinued from the bottom of the previous page.

this date than before. Kendrick suggests that the rise of
"selentific management” around 1920 is a possible explanmtion

of this break in trend. Kendrick works with the period 1889-

1953 and his fundamental productivity measure 1s eutput per unit

of weighted factor input, which ineludes both labor and capital
inputs. Hence Kendrick's view that there was no additional
scceleration after 1919 may depend, in part, wpon these differences.
This question is further discussed in Sections 2 through b below.

4. gtanley Iebergott, Manpower and Economic Growth: The American
Record since 1800. The source of the more recent values of
this variable is given in Qhapter III above. As explained in
that chapter, this series is not reproduced in the present work.
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An slternative measure of labor force utilization may be con-
structed from & series of average weekly hours worked. From
Kendrick's work, one can easily obtain estimates of average weekly
hours worked per full-time engaged person, in the private economy.5
(This varisble is measured in hours and is represented by the symbol
h. The mean of h over the period studied is 47.92.) If the devia-
tion of h from some "normal" value of itself is taken, hopefully one
can isolate variations in the average work week which are attributable
to cyclical fluctuations in labor utilization. In this manner, one can
attempt to "wash out" the effects of the long-term dowmward movement in
the average work week.

Two possible "normal" wvalues of everage weekly hours worked
may be constructed. The first is & seven year moving average of
the h series, centered on the fourth year. This variable, which
is dencted by the symwbol FMA , may be represented in equation form &as:

t+3

(6.4) at time t = ¥ b
o Paa e N

5. Thie series was obtained by dividing Kendrick's series of Total
Man-Hours for the Private Economy (Kendrick, op. cit., Table A-X,
311-3%13) by his series of Persons Engaged in the Private Economy
(ibid., Table A-VI, pp. 305-307). The guotient is then divided
by 52 to put it on a weekly basis. The h series appears in
Appendix A of this chapter. The source of the figures for 1953-1957 is
a letter dated January 25, 1962, from Mrs. Pech to the present
writer.
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where the subscript 1 refers to a time'date.6 The second possible
"normal® value of average weekly hours worked is & trend value of

the h series, designated by the symbol 1* . b* is a two segment
linear trend, with & break in trend in 1926. (Thus the linear re-
gresglon of h on t was calculated separately for the two sub-
periods 1900-1926 and 1927-1957.) Both sets of possible "normal"

values of average weekly hours worked are presented in Appendix A of this
chapter. These two series, along with the h variable, appear in
Figure 11. h* is represented by the two dashed linear segments;

hMA is the dotted curve.

BEach of these three possible labor forece utilization variables
way noﬁ be introduced info,the productivity regressions. (A time
diagrgﬁ, not presented, suggested that there are ne lmportant lags
in the influence of these variables on productivity growth. Conse-
quently, the A variable remains without a time subseript and the
lebor force utilization variables are not time dated, either.)

The computations yield:

(6.5) log A = 1.7518 + 0.006735 t + 0.6299 x 1@':1;2
S {0.00505) (0.000454) (0.07665 x 10 ™)

U ——
- 0.1957 (5), 8, = 0.01325 ,
(0.0320) ¥~ %
R® = 0.9946 ,

6. The by Velues for 1900-1902 were computed by backward extra-

polation of the line of semi-averages of this series for the
period 1903-1908. The 19551957 figures were computed by a
similar forward extrapolation of the values for 1949-195k.
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Average Weekly Hours Worked per Full-Time Fngaged Person (h)
and Two "Normal" Values of This Series, U.S.A., 1900 - 1957.
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(6.6) log A = 1.7508 + 0.005530 t + 0.8275 x 1o'f: £
- (o 00640) (o 000520) (0.0882 x 1077)
o _
+ 0.2506 (——-—-) 8 = 0.0168
(o 1504) by~ ° ’
R = 0.9913 ,
(6.7) log A = 1.7510 + 0.005493 t + 0.8352 x 10 t t°
] (o 00612) (o 000496)  (0.0842 x 107)
h"h ,» B =0.0161 ,
(o 07791) 1* g
R® = 0.9920 .

Several comments on these equations may be offered. The coef-
ficients of t and of t2 remain wany times their respective standard
errors; thus we may tentatively conclude that the previously observed
acceleration of productivity growth does not disappear when a cyeclical

variable is introduced into the regression relationships. Although

h-
h::A variable is not quite statistically significant, it should
U h-h*
be noted that the ceefficients of ~TF and of - are more than
' h

two times their respective standard errors and hence are statistically
significant, by usual standards. TFrowm equation (6.5), one may calculate
that & rise in wemployment 1 per cent of the clvilian labor force gives
rise, on the average, to a 0.45 per cent fall in output per man-hour.
Similarly, equation (6.7) leads to the conclusion that an increase in
average weekly hours worked, 1 per cent of the trend 'value of this

variable, is assoclated with a 0.51 per cent increase in labor's
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average productivity.T

The varying yearly rates of productivity
growth predicted by equations (6.5) apd (6.7) are tabulated in
Table IX. The coefficient of multiple determination is highest for
equation {6.5) and indicates that only half of one per cent of the
variance of log A is "unexplained" by this relationship. For this

reason, and because the coefflcient of —%ﬁ is more than six times

its standard error, equation (6.5) is tentatively selected as the

final productivity equation for further discussion and study.

T. Both Kepdrick and Kuh caleculate similar regressions in order
to gauge the effects of eyclieal influences on productivity
levels. For the period 1919-1955, Kendrick calculates the
regression of the logarithm of his total factor preductivity
variable on a linear time trend variable, using the ratio of
employment to the civilian labor force ag an additiocnal
explanatory variable. He finds thet a 1 per cent decline in this
employment ratio (a 1 per cent rise in percentage unemployment)
is associated with a 0.6 per cent decrease in produetivity, on
the aversge. Thus his estimate of the sensitivity of productiv-
ity to the level of unemployment is nearly the seame as the
present writer's desplite differences in the peried studied and
the groggm);ivity concept employed. (See Kendrick, op. cit.,
pp. OT=-08.

Kuh (op. eit., p. 85) introduces absolute output as a cyclical
variable into his productivity trend regression. He also finds
that the level of productivity 1s higher when the cyclieal
explanatory variable is high than when it is low.
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Table IX.

Calculated Rates of Growth of Iabor Productivity (A), Based
on Equations (6.5) and (6.7}, U.S.A., Selected Years.

Year 1500 1929 1957
Rate of Growth 1.58% 2.44% 3.27%
from (6.5) :

Rate of Growth 1.29% 2.43% 3.5u%
from (6.7) Source: See text.

The preceding results indicete that the level of productivity
is pensitive to cyclical wvariations in the utilization of the labor
force. It is interesting to inquire whether the rate of growth of
productivity is similarly sensitive. Thus it might be thought that
pericds of slack employment would be periods of low productivity
growth, as the percentage of net national product devoted to capital
formation tends to be lower during such periods. In addition, it is
possible that technological change itself proceeds less rapldly
during such periods, as the stimulus of producing beyond present out-
put limits ig no longer so pressing.

The author tested this possibility by calculating two regressions

of the form:

_ - *
(6.8) log A, - log'A _; =a + 3t +7 2z, +u .

-1

" ig a8 disturbance

Here the t subscript indicates a time date, u
term, and a, B, and ¥y eare parameters. z¥ is a cyclical variable
representing the degree of utilization of the laber force. {The

cyclical variables employed were the two which were significént in the
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productivity level regressions.) This test ylelded very little
additional information, and so the results are relegauted to Appendix
B of this chapter. For both regressions, the coefficients of
miltiple determination were so low that no definite conclusions
may be drawn from these resulte. For instance, these regressions
call into gquestion the growth of the productivity series ltself,
which is almost certainly incorrect. The errors of observatlion
inherent in the produetivity series may be preventing an accurate
regression analysis of productivity changes.s

Before‘leaving this gquestion, we may observe that a portion
of Kendrick's work lg relevent here. Kendrick subdivides the period
1889-1957 into years of expansion and years of contraction, following
the ch:onology of the National Bureau's dating of refersnce cycles.
He then caloulates average percentage changes -in productivity for the
two sets of years separately. Kendrick finds that the average percentage
change in productivity is higher for the years of expansion than for the
years of contraction. This is trve without regard to whether the produc-
tivify concept is total factor productivity or output per unit of

lebor input-g (Izbor inputs are weighted man-hours.) Because the

8. 1In discussing his data, Kendrick states, "Trend movemenis are more
accurate than shorter period changes....”(0Op. eit., p. 13.)

9. Ibid., pp. T3-Th, especislly Table 5. One piece of conflicting
evidence is that for the subperiod 1919-1957, the average annual
productivity changes are slightly higher for the years of refer-
ence contraction, if the productivity concept is output per unit
of labor input. (Even for this subperiod, however, total factor
productivity grows more rapidly, on the average, in the expansion
years than in the contraction years.)
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labor force is more fully utilized during the years of reference
expansion than during the years of contraction, this suggests that

productivity growth may also be higher during perlods of fuller
utilization of the lsbor force.

3. Further Discussion of the Productlvity Relatlonships.

Some further comments may be appropriaste. Examining the
residuals of equations (6.5) and (6.7), the suthor suspected the
rregence of aubocorrelation. Calculation of the von-Neumann-Hart

2

statistic % yields the value 1.307 for equation (6.5) and 1.173
S

for equation (6.7). For the sample size employed, the hypothesis of
positive auntocorrelation must be accepted at the 1 per cent level of

10 The Theil techniquell has been used to

statistical significance.
adjust the standard errors of equation (6.5) for autocorrelation of

the estimated residuals, and the adjusted t ratios for the variables
of tThis regression are tabulated in Appendix C. The ecorrection procedure
calls inte question the statistical reliability of the observed accelera-
tion of productivity growth, although the presence of growth itself

and. the responsiveness of the level of productivity to e¢yclical in-

fluence remain fairly firm conclusions.

- 10. B. I. Hart and John von Neumann, op. clt.

11, H. Theil, op. cit., pp. 224-225. TFor a brief statement of the
underlying assumptions, see footnote 15 of Chapter V.
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Another problem is the possibility of single equation bias.
Productivity growth, as en aspect of an aggregative production
function, properly belonge in a full model of the economic system.
Feedback ‘relationships may distort the values of parameters estimated
by single equation methods. Thus the degree of wutilization of the
labor force affects productivity levels, as we have seen; but in turn
the level or rate of growth of productivity may influence the unemploy-
went rate or another measure of the degree of labor forece utilization.
(For example, discqssions of technological unemployment have demon-
strated that increased unemployment way accompany increased
rroductivity, if aggregate demand does not increase sufficiently
to absord the additional output which the economy is capable of
producing after such changes.) For this reason, single equation
bias way be vitlating to some extent the estimates of the parameters
of equations (6.5) and (6.7). In the following bection, the method

ASym ically
of two stage least squares, which isﬂﬁree of sueh & blas, is used
to re-estimate the parameters of equation {6.5).

Some further comments on the direction of effeet of the
cyclical varisbles of relations (6.5) and (6.7) may be offered.

For both of these equations, it is found that labor's average prode-
uet (output per man-hour, in the private domestic economy) rises as
the &egree.of labor force utilization increases. This might be

thought to éontradict the existence of dimini;hing returns for the
short run aggregative production function, which was postulated in

Chapter II. This is indeed one possibility. Another is that most
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of our observations are teken from pericds during which labor's
average product was in a rising stage while iis marginal product,
though of course higher than the average product, was falling.

This is no more than a conjectwre, substantiated by no empirical
evidence presented herein. Bﬁt the presence and the importance of
‘overhead labor, emphasized by Schultze and Iarél;a.ll,,l2 suggest that
this view is at least plausible. However, it must be admitted that
the_ resulte of this chapter, although they can be rationalized so as
to be consistent with aggregative diminishing returns (a falling
marginal product) to le.‘ﬁor , are not a strong confirmation of this
hypothegis.

Finally, what is the likely average rate of productivity
growth in the neer future? If the average growth rate ie extra-
polated from equation (6.2), the simplest productivity equation
fitted, the answer is roughly 2.4 per cent per annum. This, however,
makes no allovance:' for the fact that the average growth of prod.t;ctiv-
ity was higher in the later years of this period than in the earlier
yea.fs. §til1l, it would seem overly optimistic to extrapolate in-
definitely the estimated accelerating trends of productivity. Thus
Kendrick points 6ut that the rapid growth of output per ma.n-hour. from
the end of World Wex II to 1957 was associated with an extremely high

rate_ of increase of capital per worker.lz" At least some portion of

12. Charles L. Schultze, op. cit., especially cha.pter 4; H. F.
ILydall, op. cit. | o

13. XKendrick, op. eit., p. TO.
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this high rate of Investment must have been associated with wartime
shortages and the wastage of the Great Depression of the 1930's, and so it
would represent & temporary "catching up" of actual capital stocks to
depired levels. Indeed, the performance of the American economy between
1957 and the present (1962) has led some observers to assert that
productivity growth has "slowed down" in recent years. Although this
"slowing down" view may prove to be & premature conelusion, nevertheless
it would seem unrealistic to expect an indefinite continuation of accel-
erating productivity growth. However, it does seem plausible that
produetivity will continue to grow and to grow more repidly than at

its historicsal average rate. The assumption of & 2.5 per cent per

annum growth rate, used in Chapter III, may perhaps be as good as any;
while not extremely precise, this would seem to be of the right order of
magnitude. Furthermore, any exact prognostication of productivity
growth would seem to be beside the point since this phenomenon is, to
‘some extent at least, susceptible to control by publiec pollcy. Educa-
tion outlays, expenditures on research and measures to encourage private
research, and monetary policy designed to stimidate capital formation

can each affect productivity levels and growth, to some extent.

k., Estimates of the Parameters of the Wage, Price, and Produc-
tivity Equations by the Method of Two Stage least Squeres.

In this sectlon, the b&rameters of the working relationships of
this chapter and the preceding two chapters are re-estimated by the

method ef two stage least squares. After the estimation procedurs is
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outlired and the results presented, ‘the implicatlons for questions
of economic structure ere briefly explored.

Parameters are re-estimated for the following six regressions:
equation (3.4), the final wage sdjustment relationship of Chapter III;
equation (3.15), the working wage adjustment relation of Chapter IIT
with three outlier years omitted; equation (%.8), a wage adjustment
relaticnshlip with changes in unemployment as an explanstory variable;
equation (4.10), a wage adjustment relation with productivity change as
an explanatory variable; equation (5.10), the working price level rela-
tionghip of Chapter V; aha equation (6.5), the final productivity
relation of this chapter. In this section, all of the variables _
appearing in these relationships are dencted by the symbols orilginelly
aggigned to them, with one éxception. The time trend variable t is
gtill measured in annual units but is now equal to zero im 1835. (This was
the definition of % in Chapter V, but mot in chapteré TIT and IV and
the first three sectlons of this chapter.) For all caleulations, the
period of anslysis i1s 1913-1957.

For the method of two stage least squares, the ekplanatory
variables must be divided intc an endogemous group and an exogenous
group. The set of endogenous variables is determined within the system,
while the exogenous variables are not‘explained.by the researcher's full
economic model, which may be impliei'hls.r or explieitly formulated.
Scanning the six equations lisgted above, the author decided to take
as exogenous only the time trend t and the dummy varisble =z . The

following eight explanatory varisbles are considered endogenous: the
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level of ungmployment (U), the change in the consumer price level
(aP), unemployment eiéﬂges (AU), the change in labor's average

productivity (AA), mannfactuiing we.ge costs (%i), the raw materials

price index (?F), the relative deviation of manufacturing output from
X -MA '

its "normal" geometric moving average value ( ﬁA ) , and unemploy-

ment as &6 proportion of the civilian labor force (%ﬁ) . In the

exposition below, & member of this group of variables is cecagionally
desiguated by the symbol 8,, 1 =1, 2, ..., 8 .

‘The firét task is to obtain calculated values of these en-
genous variabies. This is done by regressing, in:the first stage,
each endogenous variable on the entire set of exégenous variables.
In thig manner, one obtalns series which look very much like the
original endogencus variebles but which are not correlated with the
dilsturbence terms of the relations to be estimated. The calculated
series may then be uéed in estimating the parameters of these final
relations without incurring blases. At present, however, we have
only two exogenous variables. Considerations of statistical
efficiency‘necessitate a larger number of exogenous variables.
Consequently, some veriables which do not appear in the original
relationships but which may reasonably be expested bto be exogenous
in a large: system may be employed. After some experimentation,
the authof gélected the following additional exogenous variasbles
for use in the first stage: real government purchases of geods and
services, denoted by the symbol G; a quantity index of U.S5. mer-

chandise exports, designated by the symboel E; a unit value index
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of imported crude materlals, which was &ssigned in Chapter V the
symbol Ir; the effective rate of income tax liability for a family
with 4 exemptions and $5000 of net income, represented by the symbol
R; total deposits (demand deposits end time deposits) adjusted and
currency outside bénks, dencted by the symbol M; and the previous
year's values of the unemployment level, of the change in the consumer
price index, of menufacturing wege costs, and of the relative deviation
of manufacturing output from i1ts "pormal"™ MA value.lh

For the particular estimation problem at hand, the first stage

regressions take the form;

(6.8) Big T 0o * %y VAo, o4 a,ij‘g_t-t- ag) B+ s Iz

*og Ry dag My yoyg U g oy AP 4+ “ilo(A_m)
‘ £l
X, ~MA

+C(.ill '—}E'A_')t-l +Vit, iﬂl, 2’ c--fso

In these equations, the alphas are regression parameters, v 1t is

a disturbance term, and the variables are time dated by the t sub-

script. The i subscript, which is also attached to the regression

14, The G variable is obtained (for the years 1913-1953) from
Kendrick, op. cit., Table A-IIa, pp. 293-295; the 1954-1957
values are teken from Mrs. Pech's letter of July 16, 1962.

The E, R, and M varilables are taken from Historical Statistics.
(The respective sources are Table U 21, p. 540; Table Y 323,

p. T17; and Table X 266, p. 646. For the merchandise exports
varisble, two separate series have been put on a common base.)
The I° varisble is reproduced in Appendix A of Chapter V, and
its source ls given in that chapter.
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parameters and to the disturbeance term, refers to the particulaer
: endogenous varlable which has its calculsted values generated by the
regression equation under consideration.

These regressions have been fitted to the data for 1913-1957.

The assoclated coefficients of multiple determination are presented

in the table below.

Table X.

Coefficients of Multiple Determination (R ) Associated with First

Stage Regressions (of a Two Stage Estimation Procedure), VU.8.A.
Data, 1913-1957.

Dependent Variable Coefficient of Multiple
(Si) Determination (R°)
i 0.92k4T
AP 0.8258
fa\d] 0.6237-

HA 0.4394
W

- 0.9798
A,

P 0.964k
Xy~ MA 0.8364
MA

U

* 0.9160

, Source; See text.

The second stage consists of regressing each dependent

varieble on its regular explanstory verisbles, after the calculated
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values of the endogenous variables are substituted for the original
series. The exogenous explanatory veriables (z, t, and ta) are
employed in unmodified form. In equation (6.10) below, the observa-
tions for 193%, 1945, and 195l-are omitted; as éxplained in Chapter III;
all other regression relations are besed on the entire set of observa-

tions over the period 1913-1957. The second stage computations yleld:

(6.9)  aw, = .030TL - 0.0363 x 10™ U, + 0.7T186 x 107 ap,

(.00760) (0.1351 x 10™°)  (0.0835 x 10™2)

+ 0.2060 x 10°2 ¢, §, = 0.02562 ,
-2 T
(0-0298 x 10 ) Be - 0.8058 ,

t t

(6.10)  A&w_ = .03979 - 0.2432 x 10”7 ¥, + 0.651k x 1072 AP
- (.00715) (0.1315 x 10™7) (0.0791 x 1072)

+ 0.2180 x 107% ¢, §u = 0.02265 , R® = 0.8338 ,
(0.0270 x 10°2)

t t

(6.11) 4w, = .03580 - 0.1051 x 107 U, - 0.5382 x 10™° AU
- (.00854) (0.1447 x 10™7)  (0.42k0 x 107)

+0.6221 x 10°2 AP + 0.2058 x 1072 ¢ s
(0.1125 x 102)  (0.0295 x 107%)

§, = 0.02543 , R = 0.8133 ,

(6.12) 4w, = .02309 - 0.0410 X 107 U, + 0.7175 x 107 AP,

(.00898) (0.1330 x 10™°)  (0.0822 x 107%)
+0.1783 x 1072 ¢ + 0.2430 x 1072 A, ,

t
(0.034% x 1072)  (0.1586 x 1072)

5, = 0.0252L , R = 0.8166 ,
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(6.13) pi = 8.811 + 69.12 (i;}:) + 0.2491 Pz - 0.1758 ¢
* ‘ (3. ah5) (13.29) t (0. 1205) (0.2042)

- =MA
153 2, +7u56(x"’ ) = 4486, K =0.9649 ,
( H9)°  (3.873

(6.14) log A, = 2.0733 + 0.011306 t + 0.1846 x 1.0"L 42
- * (o .0056) (0 000165) {0.1680 x 19““)

- . .
- 0.221.7 (LF): Su = 0.01415 , R~ = 0.9918 .
(0 0399)

These results neceasitate some qpalifications‘of the earlier
conclugions concerning economie strueture, but in general these
modifications are not msjor ones.l5 The influence of unemployment on
the wage edjustment process is even weeker than previously enviesaged.
This variable has e statistically significant coefficient only in
equation {6.10), from which the outller years of the earlier computa-
tions have been excluded. Even here, the t ratio for the U wvariable
is 1.85, which is significant at the 5 per cent level with & cne-tailed
test, but not at that level with a two-tailed test.

The previous importance of the time trend variable and of
chenges in the consumer price level, in explaining money wage changes,

continues to hold. In all four cases, the two stage estimates of the

coefficients of the consumer price index change and of the time trend

15. L. A. Dicks-Mireaux (op. eit., pp. 272-273) finds that his view
of the structure of the wage and the price level equations is
changed only slightly, after the parameters of these relation-
shipes are re-estimated by the two stage least squares procedure.
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variable are higher than in their analogues of Chapters IIT and IV.
(This may largely reflect the use of a different period for parameter
estimation.) For equations (6.9) and (6.12), but not for equations
(6.10) and (6.11), the evidence is consistent with the hypothesis that
ﬁages'are aéJustéd in proportion to changes in the consumer price level.16
The contribution of unemployment changes and of changese in the
level of productivity, as measured by equations (6.11) and (6.12),
appears to be of marginal significance, when the two stage estimation

technique is used. The t ratios for the unemployment change variable

and for changes in productivity are 1.27 and 1.53, respectively. Hence

16. Over the period 1913-1957, the mean value of w (average hourly
compensation in menufacturing) was $0.865hh and the mean of P
(the consumer price index) was 100.95. If a rise in consumer
prices, 1 per cent of its.mean level, were associated with a rige
in money wages, 1 per cent of this variable's mean level, the
coefficient of AR, would be 0.855 x 1072 . Calculation of an
appropriate 1 ratio for each of the four wage adjustment
equations ylelds the values 1.63, 2.58, 2.08, and 1.67 for
equations (6.9), (6.10), (6.11), and (6.12), respectively.

Thus, in the case of equations.(6.9) and (6.12), this difference
is not significant at the 5 per cent level with a one~talled
test, while for the other two relations, the difference is
significant at the 5 per cent level with a two-tailed test.
Hence for the first and the last wage adjustment relationships,

- the evidence is consistent with a complete adjustment of wages
to chenges in the consumer price level; for the other two, it
is not. It must be pointed out, however, that no aliowance has
been made for variability in the estimates of the means of W
and P . Consequently, the standard errors are probably too
swall (slightly, it is to be hoped), blasing the test toward
failure of full wage adjustment.
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these variables do not have significant coefficients at the 5 per
5ent level, with a one-tailed test. However, the failure of tThese
two variables to play a larger role may be attributable to the lack
of & close fit in the first stage (see Table X), especially for the
produckivity change variable. ﬁ |

The price level relationship looks very similar to the simple
least squres analogue, although the coefficients of two variables (the

raw materials price index and the demand-proxy variable) decrease

slightly, while the numerical values of the coefficients of the other

Xm-MA
m .

t ratios are 2.06, 1.69, and 1.925, Hence, with ordinary tests,

three are somewhat larger. For the P ; &, and variablee, the
the influence of each of these variables is significant at the 5 per
cent level, with a one-tailed test. However, if one takes into account
the likelihood of autocorrelation in the estimated residuals (not tested
formally), the statistical basis for the impértence ‘of these marginal

varisbles is probably quite weak. Wage costs (E-) and the variable
m .

(z) proxying for price control and other wartime disturbances during
i9ﬁ2-19h6 remain strong influences. i

The productivity equation presents a slightly different picture,
also. The coefficients of the linear (unsquared) time trend variable
and of unemployment as a proportion of %he labor force are many times
their respective standard errors; hence the influence of these variables
is statistically significant, by ordinary standards. The t2 variable

has a coefficient only slightly greater than the associated standard
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error; hence for equation (6.1k), the acceleration of productivity
growth cannot be conéid.ereci s‘ba.‘i:istically slgnificant. The divergence
from the tentative conclusions of Sectiecns 1 and 2 above may merely re-
flect the use of a different sample period; but it should be recalled
that the adjustment of the standard errors to allow for autocorrelated
residuals also called into question the significance of the coeffieclent
of ta . The per annum rate of growth of productivity computed from
equation (6.14) 1is 2.6k per cent, if the (non-significant) coefficient
of 2 1s discarded. (If the acceleration term were included, the
predicted rate of productivity growth would be 2.6k per cent per
annum for 1935 and would increase to 2.86 per cent for 1957.) This
growth rate is only slightly higher than that used in Ghaptei' IIT in
the preliminary exploration of the trade-off between ﬁnemployment and
price level stabllity.

Finelly, it should be noted that all eix equations have slightly lower
coefficients of multiple determination than their simple least squares
analogues. For this study, it would appear that ! copsistensy o,

the parametef estimates is obtained only by accepting & somewhat looser
fitl



Appendix A

The h series and those of h,, and h¥* , which are derived
from it, are listed helow. For definitions and sources, see the text.
Table XI

Average Weekly Hours Worked per'Full-Time Engaged Person (h), Seven
Year Moving Average of Average Weeckly Hours Worked (bMA)’ .and Prend

Ievel of Average Weekly Hours Worked (b¥), U.S8.A., 1900-1957.

Year - b Byga ' n*
{bours per week) (hours per week) (hours per week)

1900 53.79 54.16 5k4.43
1901 53.88 54.00 54.23
1902 53.83 53.83 5k.03
1903 53.81 . 535.62 53.84
1904 53.25 : 53.56 535.6k
1905 53 .40 : 53.35 535. 4k
1506 53.39 53.16 - 53.2h
1907 53.56 52.98 53.0k
1908 52.%8 _ 52.92 52,84
1909 . 52.5h 52.85 : 52.64
1910 52.57 52.73 52.45
1911 52.78 52.58 52,25
1912 52.91 52.47 52.05
1913 52.56 52.38 51..85
191k 52.29 52.30 51.65
1915 51.63 52.15 51.45
1916 51..89 51.74 51.25
1917 52.06 51. 44 51.06
1918 51.74 50.82 50.86
1919 50.02 . 50.43 . 50.66
1920 50.42 50.10 50.46
1921 48.01 Lo. 71 50.26
1922 48.89 ho. k2 50.06
1923 49.58 49.41 49,86
192k 15,28 49,30 49,67
1925 ho. 7L Lo 5k Lg. 47
1926 49.98 k9.60 49,27
1927 49.68 ko Lo 48,38
1928 ho.64 kg.19 48.12
1929 49.30 L48.67 b7.86
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TPable XI (Continued)

Year h By n*
- (hours per week) (hours per week) (hours per week)
1930 418.38 k8.07 47.60
1931 &7.64 B7.02 47.34
1932 46 .04 k6.11 47.08
1933 45.79 15,43 46.82
1934 ha .34 45.00 46.56
1935 43.27 Lk L8 46.31
1936 4k 56 ' 4h.28 46,05
1957 k5,38 Lh .1k 45.79
1938 h3.97 4k .55 45.53
1939 Wk .67 Lk, 98 45.27
1940 Lk .79 45.%6 45.01
941 45.22 k5.68 ki . T5
19h2 L6 .26 L6.04 4k k9
1943 k7.22 k5.98 .23
1944 §7.64 45.75 43.97
1945 46,46 145,38 k3,72
1946 .26 _ Lk .81 43,46
1947 413.17 Lk 0k 13.20
1948 L2 .67 43,19 4o.9k
1949 42.28 42,50 h2.68
1950 41.80 h2.06 ko, k2
1951 41.69 41.70 h2.16
1952 41.65 b1 b4k 41.90
1953 K1.17 k1.21 k1 .64
195k 40.61 40.98 41.38
1955 40 .86 4o.62 41.13
1956 40 .66 ko .33 4o .87
1957 40.20 40.04 40,61



Appendix B

The variables appearing in the following regressions retsin
the definitlons aselgned to them in the text. (The time trend vari-
able t is equal to zero in 1900 and is in ammual units.) For the
sources of the data, see the text. The method of pammetér estima-~
tion is simple (single equation) least squarés, and the sample pericd
is 1900-1957.

- 1

(b.1) log At - iog At-l = 0.007586 + 1.450 x lO'J+ t
- (0.004762) (1.295 x 10‘1‘)
- 2.252 x 1072 (l) s 'é‘u = 0.0164 ,
%

IF
-2
(3.590 x 10 ) - 2 = 0.0269 ,

-~

(b.2) log A, - log At_l‘ = 0.006252 + 1.36k x 10"'* t
S (0.004238) (1.282 x m"’)

- t e *
- 7.398 x 2072 (P-f-‘-) ,
(7.923 x 107H\B 4

8, = 0.0165 , K =0.0352 .
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The following table applies to equation (6.5) of the text.
The ptandard errors are adjusted for a.utoeorrelé.ted regiduals ac-

cording to the Thell method c¢ited in Chapter V.

. Table XIT

Oslculation of Adjusted t Ratios for the Variables of Equation (6.5).

Statistic\yarlable

' 2 U
t £ %

Coefficient 0.6735 x 1072 0.6299 x 107 0.1957
Standard Error 0.045% x 1072 0.0766 x 1074 0.03198
(Unadjusted)
t Ratio 14.83 8.22 6.12
(Unadjusted) :
Standard Error 0.2321 x 1072 0.3915 x 10°%  0.08136
(Adjusted)
% Retdo 2.90 1.61 2.4

{Adjusted)

The influence of t° 1is no longer statistically significant;’.
even at the 5 per cent level with & one-talled test. However, the

coefficients of t and of % retain stetistical significance, by ordin-
sry standsrds.
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Chapter VII, "Some Limitations of Aggregative Analyses of Wages
S and Prices"

In the previous chapters, some aggregatlve relations have been
discusséd. The theoretical model of Chapter II is & highly aggrega-
tive cne; using its oversimplified relationshiﬁs, one ig able to
discuss inflation in the context of comperative statics. The empir=-
ical relations of Chapters III through VI exe only slightly less global.
Thus the price level employed in the statistical determimation of the
money wage change in the manufecturing sector wes & general consumer
price index. (Chapters III and IV.) The absolute money wage in
penufacturing entered, however, as the mmerator of & structural
varisble in the determination of the Wholesale Price Index for
Finished Goods. (Chepter V.) In genmeral, the empirical relations
Eave dealt with highiy globel veriables, end the distinction between
separate sectors of the economy has been of peripheral importance.

In this chspter some limitations of an aggregative discussion
of inflation ere suggested. Most of this discussion draws heavily on
other writers, vhose arguments gradually convinced the author that
something vital might be missing if infletion were analyzed solely in
an aggregative conteﬁt. This is not to imply that under most, 1f not
all, clrcumstances the aggregative model is not & useful first ap-
proximation. Nor can one deny that under some circumstances (e.g., &
runaway inflation associated with war or some similar disruption) the
argument running in terms of the macro-variables provides an insight

clese enough for all prdctieal purposes, including that of publie
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poliecy. But there would appear to be other historical epochs when
something crucial is omitted if sectoral effects are not considered.
The second half of the 19%0's, in the United States, may well be
such & peried. Thus it is important to examine the validity of the
arguments for scrutinizing the separate sectors of the economy. In
particular it is important to see how the outcome Will aiffer from &
digcussion running solely in terms of global verilables.

If this distinction is important, then one consequence may be
stated immediately. There are explanations of the phenomenon of
inflation other than the pure “demend-pull” or-ﬁure “epst-push“ ones.
In the first place, one can legitimately be eclectic, arguing that the
£irst influence is more pronounced in some markets and the second in
others. Secondly, something new may occur in éhe-igteraation of the
various sectors of the economy, and this “something new” phenomenon
mey be opposed to elther of the two aggreéative explanations.

Charles L. Schultze's explanation of the 1955-1957 U.S. experience
stresses this interaction, and the present author examines SGhnltze's-
explication in some detall below. Indeed, part of the conflict between
the two schools of thought may be traced to the fact that both schools
enalyze the problem solely in aggregatlve terms.t If this is true,
both views may be contrasted with a theory emphasizing sectoral
effects. Such a theory has implications for practical public poliecies
and fbr empirical stﬁdiés of inflatioen, botﬁ of which are discussed

in the final section of this chapter.

1. As cuggested in Chapter II, part of the disagreement may also stem
from exclusive concentration on solely one of two relevant schedules.



1. Bent Hansen's A Study in the Theory of Inflation.

In his A Study in the Theo;y of Infla.‘bion;2 Bent Hansen
presenté a discussion of this phenomenoﬁ. Although Hansen recog-
nizes the existence of *spontaneous” (autonomous or cost-determined)
price and wage increaseé, the attenﬁian is focused on overfull employ-
ment and generslized excess demand. There is, however, one important
distinction from the usual “inflationﬁry gap" type of analysis. Hansen
insists on separating the cémmodity and the factor merkets and on
looking at the degree of excess demand in each; He éﬁresses that
the demsnd for c?mmodiﬁies is not the same thing as the demsnd for
labor. This emphasls on separate markets for cmmmodigies end fac-
tors leads easily into a multi-sector enalyeis, which Hansen carries
through.

In his Chapter 7, a simple wmodel of the inflationary process
is presented. Hansen péstulates that the aggregate demand for com-
modities is & decreasing function of the ratioc of the price level of
goods to the money wagé; this oceecurs because consumption demsnd de-
creases when the real wage and hence the wage share is lower, while
reel levels of investment outlays and government expenditures are
determined autonomously. Planned or attempted aggregate supply is
an incresasing function of the ratio of the price level to the money
wage, because of the assumptions of pure competition and rising

marginal costs. It is assumed that theré are full employment limits

2. Bent Hansen, A Study in the Theory of Inflation (New York:
Rinehart & Company, Inc., i951). Chapter 1L and Chapters 7
through 10 are central to the present author's discussion.
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to output and that the agg:r-ega.te demand and aggregete supply curves
intersect at an output level greater than the full e#ployment
maximum. In consequence, the static solution is ineonsistent. If
one postulé.tes that the rate of change over time of the price of goods
is an increasing function of the excess demand for goods and that a
gimilar relationship connects the rate of change of 'Bl_lé woney wage
and the excess demand for labor, then an inflationa.ry process is
generated. The discrepancy between the level of real demand and the
full employment level of cutput is the excess demand for goods. The
amount by which plenned production exceeds the full employment level
of output ilg the unrealizable part of planned preduction, which part
is an index of the excess 'dgmand for labor. For both the price and
the wage reaction eq,ua.ti.dﬁa, the rate of change of either price is
zero if there is no excess demand (positive or negative) in the rele-
vant market. Thus static 'equili‘brium ig a speclal case; which occurs
ﬁen the three qumatioﬁs of aggregate demend, aggregate supply, and
full employment maxlimum output are mutuvally eonsistent.

Hensen invegtigates the solution time pathe of thls model and
concludes that it is possible for both the price level and the money
wage to increase over time at the same rate. In this manner the ratio
of the two iz malntained unchanged, even though the sbeolute levels are
rising. He calls tit:!.s & quasi-equilibrium solution and shows thet, for
this ca.se', it is upique. It oa.n also be shown ﬁha.t 'I:h.e que.si-
equilibrium level of this ratio is stable; the assumptions of the

model are sufficlent for & proof that if the ratio of the price level
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to the wage rate is displaced slightly from its quasi-equilibrium level,
the econcmic forces will push It back to this original valuwe. Con-
sequently, once the system settles down, the ratioc of the price level
to the money wage and hénbe the real wage are determined within the
dynamic context, as gurely as though the money wage and the price level
wére constant.

Rext, Hagsen examines the response of the system to changes in
economic structure. A rise in produetivity 1s neither inflationary
nor deflationary, since it decreases the eieess'demand for goods but
increases the excess ﬁeﬁand»for labor. (This latter change occurs
because with diminishing returns, the Tightward shift of the marginal
éqs; curve is gieﬁ grester than the increase of the full employment
mmits to output.) cons;equentlj the price level falls relative tothe
aney wage (1.%.,.the real wage rises) in the new quasi-equilibiium
poeition, tat that is all that can be said. Whether sbsolute prices ang/
or the money wage rise more rapidly than previcusly is indeterminate.
It is inberesting to note that already we éeé-one instance where a
sectoral model gives a different explanation from both sggregative
theories of inflation.. In the usual "infiationary gap" or “excess
monetary deman@? explénaﬁions of inflﬁtion, a rise in pwoauctiiity is
anti-inflationafy beeause it narrows the excess demand for geods. The
cost-push scheol would stress the mitigating effectg of productivity
inereases on factor price increases, and so, in this view, a rise in
productivity would similarly be considered anti-inflationary. But in

Hansen's sectoral model, the effects of productivity increases are
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ambiguous. In the Schultze explication of recent U.S. inflation, we
shall see an.instance of how particular inereases in productivity may
anslogously have amblguous effects.

Ancther possible disruption may occur if there is a disturbance
whoge initisl or partial effect Ig to increage excess demand in the
commedity market alone. {Increased real demand by the state, which
would lead to & rightwardféhift in the aggregate demand curve, will
suffice to produce this.) After the new quasi-equilibrium position
is reached, excess demana in the commodlity market is higher than the
old quasi-equilibrium level but lower than the initial level of excess
demand {i.e., the level of excess demand at the old ratic of price to
money wége, after the partisl increase in excess demand). In the new
quasi-equilibrium position, sémg of the incressed excesé demand has
"gpilled over" from the commodity market so that the level of excess
éemand in thellabof mérket is higher then befere. Thus the new outcome
entalils both a higher ratio of price to money wage and & faster rate of
rise of both wages and prices. In this model, such & change is unam-
biguously inflationary. '

In his Chapter 8, Hansen extends these results to the case where
there are n+l commodities and factors. (The last commodity is
money.} He pfoceeds to set up the relations of general equilibrium,
but hié aésumption that the demand and supply functions are yomogeneous

of degree zero in absolute prices means that the static system is
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over-determined, if one attempts to determine reletive prices.5 (It
the demand and supply functions are homogeneous of degree zero in
absolute prices, only relative prices can be determined, since multi-
Plying all values of a solution set of absolute prices by & constant
also ylelds & solution set.) Consequently, one can replace the market-
clearing equations with mar);tet reaction or adjustment equations and
investigate whether & gquasi-equilibrium solutien exists. Under cer-
taln general conditions, such & solution csn be feund. j:‘iI;'hen all
prices increase (or decrease) together, in such a menner that relative
prices stay constant. With i:ositive excess demands, one obtains a

general inflation while general deflation is characterized by negative

3. Hansen geits this result becsuse he sets the price of the money good
(the n+lst good) equal to unity and in addition postulates that de-
mand and supply functions are homogeneous of degree zero in absolute
prices, so that he may determine prices relative to the price of the
nth good. The usual treatment is either to add the equation steting
that the price of the numeraire is unity, or to drep a variable by

considering only relative prices but not %o o do both. Doing both would
appear to involve Hansen in an unrealistic desecription of the ecencmy,
since according to this system there is one commodity which serves as
money and a second which serves as numeraire! Presumably the economy
would enjoy both a commodity which serves as a medium of exchange and
modern, fiat money. It need hardly be remarked that such an economy
has never existed. It should alsc be polnted cut that Hansen does

not need to set up the model in this way to get one more equation
than unknown and hence overdetermination in the ususl case. He has
already demonsirated, Iin an earlier section of his Chapter 8, that
Walras' law may not hold when demand and supply quantitites are in-
terpreted in an ex ante sense. (For instence, demand mey exceed
planned purchases if & buyer plages orders at several outlets but
plans to accept only the first shipment.) With Walras' law failing,
all the equations of the systém are independent and so in this menner
one can bave an overdetermined system (in general) with one wore
equation than unknown.
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excess demands. Under general circumsiances, the guasi-equilibrium
soluticn will be a stable one, in the sense that éﬁsmall displacement
of one of the relative prices sets up forces which return the actual
values of the relative prices to thelr quasiweqniliﬁriuﬁ values. One
special case of these stability conditlons is one sel of stability
conditions for the equilibirium Walrasian Bystem.. This is not sur-
prising, because d static equilibrium solution is a speéial case of
the quasi-equilibrium system. Here the overdetermination does not
prevent & consistent set of solution values of the varlablesg, and abso-
lute prices as well as relative prices are constant over time.

It is of interest to examine how the system reacts to an increase
in the excess demand in one particular market and to compare the con-
clusions with those of the one factor, one commodity model. An increase
in the excess demand for one particular commodity will lead to & rise in
its relative price, as the system moves from the initlal quasi-
equilibrium solution to e second one. This is a conclusion which is
analogous to that stated above for the simpler model. (In the unlikely
case where all goods are éubstitutes, all prices will rise relative to
the price of the nth good.) In the case of the simple mwodel, we saw
that an increase in the exéess demand in the commbdity mﬁrket will
"spill over™ into the factor market. TIn the case of the n+l commodity
model, it is not certain that partial increases in the excess demand in
one particular market will necessarily “spil? over® into other markets;
in the new guasi-equilibrium position, éxcess demand will be greater in

all markets only in the rather special case where all goods are
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substltutes. Furthermore, the primary (paxtial change) level of excess
demand in the initially affected marketfmay be sgaller-than the new
quasi-equilibrium level. In the two commodity model discussed above,
this could never happen; the effect of moving toward & new quasi-
eqnilibrium'golution was to lessen the initial impact of an increase
in the excess demand for goods. These differences between the simpler
model and the wulti-commodity model sre at & high level of abstraction,
but they serve to illustrate the view that one may come to different
conclusions about the inflatlonery process if sectérﬁl effects are taken
into account. 7
In his Chapter 9, Hansen states some very interesting conclusions,

which are daveloped from the price reaction equations for the various
commodity margetso A price remction or adjustment-eqpation, in which
the relative change in the price of a commodity is proportional te

its relative excess demand (absolute excess demand divided by the
quantity supplied of the godd), is aspumed. Jf the price reaetion-
coefficients (the factors of ﬁroyortionality) are constant, then &
necessary and sufficlent condition that the iaspeyres price index be
unchanged ffom period 1 to peried 2 is that there should be no

monetary excess demand in the market for goods. (By definition, no mor-
etary excess demand for goods is equivalent to ha%ing the sum of the
particular excess demands weighted by their own prices, equal to zero.)
However, if the price reaction coefficients are different for the various
goods submarkets, no such general result holds. In particular; the

Iaspeyres index may still change, even though there is no aggregate
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excess demand in the maerket for goods. A price index of which the
weights are period 1 supplies divided by the price reaction coef-
ficients is unchanged, but this is hardly the usual type of price
index. In Section 3 below, the present author will show, following
Schultze, that if prices move upward more easily than downward, the
Iespeyres index can rise, despite the absence of excess demand in the
goods markets as & whole. This is an important strand of Schultze's
explanation of the 1959-1957 inflation in the United States. Once
again, a non-aggregative analysis provides an insight thet could not
be obtained from aggregative theory alone. )

2. Interaction of Competitive Agriculture and Non-Com-

petitive Industry: The Explenations of Dusenberry
and Ackley. ‘ _

In an article published in 1950, James Duesenberry set out 2
model of the inflationary process. In the model; &gricﬁltural prices
are determined by continudus_market-clearing between the.cqmpetitive
forces of supply and demand. (Duesenherry works with the simplifying
assumption of unitary price elésticity of demand for agficultural
goods.) Industrial prices are determined by mark-up pricing, the
mark-up being applied to labor costs, which afe interpreted as‘the

money wage divided by the average product of labor. Money wages

). James Duesenberry, "The Mechanics of Inflation,” The Review of
Economics and Statistics, Volume XXXII, No. 2 (May, 1950),
pp- 1i4-149.
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are adjusted, with a lag of one peried, to the cost of living index,
s0 ag to maintain real wages. Thus this model has two sectors (the
industrial and the agricultural) and four actors (farmers, industrial
wage—éarners, rentiers and fixea salary recipienté, and corporations).
The consumer services sector is excluded from explicit consideration,
although one component of the consumer price index ie composed of
prices other than agricultural or industrial prices.5 The
Duesenberry model yields a firet order, linear difference equation
with constant coefficients for the determination of the money wage
(or any of the three price level concepts). Starting with excess
demand for agriculturel products and costﬁabsorption in iﬁdustry

(the situation in the immediate postwar period, according to
buesenberry), one finds that the sclution time path of the differ-
ence eqnatién traces out a wage-price spiral. Under certain
moderately realistic assumptions, the wage and price variables
converge to new higher equilibrium levels. The inflatiomary process
need not continue indefinitely but maey eventually cease due to the

internal wmechanism.

5. This third component of the consumer price index is constant
throughout the inflationary process. Thus, if it represents a
price index for consumer servieceg, this index ig unchanged over
time. In that the prieces of consumer services have risen, over
the postwar perled, more rapidly than any other component of the
consumer priee index, the Duesenberry assumptlen is insppro=-
priate. This is not & severe shortcoming of the model, however,
since the author probably intended it as & useful abstraction,
not as s detailed empirical description.
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What are the differences between this model end the *orthodox™
inflationary gep mwodel? In this model, the pace of the inflaticn
depends upon the period of the lag for wage adjustment and the fact
of immediate a.djustment in agricultural markets, not on the magnitude
of aggregate excess demand. Furthermore, Duesenberry points out that
it is possible for the inﬂationary spiral to continue, provided
that the new higher equilibrium levels of weges and prices have
not yet been attained, even after inflatlion has cut down on real
demand and closed the inflationary gap. Duesenberry's view is that
if unemployment and excess capacity are sﬁffieiently vwidespread,
this will break the cost-;oriented nature of industrial prices and
money wages. But this is obviously some polnt beyond the elimina-
tion of the "in.flat.:l.onary‘ gap."

Gardner Ackl_ey preseﬁted e pimilar discussion of ‘infls.'tien in
a recent pa.per.6 Ackley distinguishes three sectors of the economy:
the industrial, the agricultural, and the non-agricultural raw mate-
rials sectors. Prices are set competltively in only the last two
sectors; in industry, administered pricing, based on moderately fixed
merk-ups over costs, is the rule. Ackley ai'gues that inflation does not
result direetly from excess demand for industrial preducts, but occurs
only when the excess demand has filtered dowm into‘ the agricultural
sector and into the markete for non-agricultural raw materials and

for labor. When excess demand has resulted in an increase in these

6. Gardner Ackley, "Adminigtered Prices and the Inflationary Process 5t
American Economic Review, Papers and Proceedings, Volume XLIX, FNo. 2
(May, 1959), pp. ¥19-430.
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factor prices, mark-up pricing will effect higher.priees for indus-
trial goods. Nevertheless, Ackley is not a “demand-pull™ theorist.

He argues that even for raw materials, priceé rise in response to
speculative factors as well &8s under the pressure of excess demand.?
As for tbé labor market, Ackley holds that wages rise because of
riging consumer prices and, by implication; because of trade union
power, as well as because of excess demand. These consideratlions
lead him to deny the velidity of the distinction between *cost-push"
and "demand-pull® inflation and to argue that inflation is essentially
a political or aéministrative phenomenon, reflecting a confllict over
distributive shares. One need not agree with Ackley's obliteration of
this important distinction in order to assert that his discussion of
sectoral effects adds something to our knowledge of the phenomenon of
inflation.

Ackley compares his explanation of the infletlonary process with
one in vhich continuous mﬂrket—clearing is assumed. He argues that
the existence of administered prices slows down the rate of rise of
prices emanating from excess demand pressures. On the oﬁher hand; the

inflationary process, once in motion, 1s capable of continuing for a

7. As Richard T. Selden pointed out in his comment on this paper
(loc. cit., p. 456}, speculative factors can be included under
the rubric of excess demand. Thus the rise in raw materials
prices during the Korean confliet, which reflected & high
degree of speculative activity, is consistent with an excess
demand explanation of raw materials prices. Bent Hansen (op.
cit., pp. 247-248) makes essentlally the same point ‘in argu-
ing that the excess demand explanation must be modified but
need not be abandoned in the face of speculative influences
on prices.
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considerable length of time after the originsl source of inflationary
pressure -- the excess demand -- has been -eliminatedo Finally, Ackley
argues that there is irreversibility in the general price level.
Prices will move upward more readily than downward, because of a
greater downward rigidity of raw waterials prices and money wages,
particularly the latter.

The contra.;s that: Bo“bh Ackley and Duesenberry pdin’c. wp; in
comparing their explamtiﬁna with that of the ®inflationary gap,"
are slgnificant and seem quite realistic to thé pregent writer.
These conclusions are based on analyses stressing the interaction of
several sectors of the economy. While several of these conclusions are
suggested by an aggregative ecost-push account of inflation, this is
not true for all of these conclusions. Thus Duegenberry's explanation
of the factors responsible ‘for the pace of the inflation is derived
from an examination of the relevant sectors. Similarly, Ackley's
assertion that excess demand may set off an Inflationary movement
which continues after the original pressure is eliminated rests on
sectoral analysis. Excess demand and increased cost influences may
bave a different jmportance irn predacing priece :Ln:creases; in the dif-
ferent sectors of:the economy. These two explanations of inflatien
clearly acknowledge end make use of the differing sectoral characteris-

tics.



3, Cherles L. Schultze's "Recent Inflation in the
United States."

In a recent monograph for the Joint Economic Committee of the
U.5. congress,8 Charles L. Bchultze pfeeented an explanation of the
1955-1957 U.8. infleation. Schultze's work, amply supported by
empirical materials, leads to the conclusion that aggregative ex-
planations may be insdequate for particular inflationsry experiences
and that 1955-57 was, in all likelihood, Jjust such a period. Schultze
asserts that a sharp shift in the composition of demend may initiate an
upward movement of the price level, even though éxcesé éggregate
demand is not present, because prices are more flexible upward than
dowmward. (ost preésﬁregrtransmit the upward price level movement
throughout the economy; raw materials prices rise for non-integrated
firms and wages rise due to‘pressures on all firms to match thé wage

inereases granted by the leaders.g Each of these points may be

. 8. Charles L. Schultze, op. cit.

9. Sechultze also argues that during this period, overhead cests rose
substantially because of rising salary costs and rising capital
costs.  Balary costs rose principally beecause of an increased ratic
of non-production persommel to total output; capital costs were
higher because of a slight postwar rise in the capital-output ratioc,
8 substlitution of sghort-lived equipment for long-lived plant, and a
rise (both absniutely and relatively to other prices) in the price
ecapitael goods. Schultze argues that the abortive attempt to recoup
thege increased overhead costs ls part of the explanation ¢f the
1955-57 inflationsry experience. Since this strand of Schultze's
explanation of the 1955-5T7 inflation does not concern us here,
it will not’ be developed further. Although Schultze argues that
the larger part of increased overhbead coats resulted from a failure
of output to keep pace with capacity, his explanation is still con-
sistent with & full cost theory of industrial pricing. Although
only increased uwnit fixed costs at the standard volume of cutpubt
(Footnote continued on bottom of next page.)

.,23'?'.1
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examined in turm.

If prices are more flexible upward than dovnward, e shift in de-
mwand, producing positive excess demands in some commodity markets and
negative excess demands in others, can result in & general price rise
despite the absenee'of over-all excess demand for goods. This propo-
gition rests on the intermediate result that the upward price movements
will outwailght the price decreases. Using a slight modification of
Schultze's exposition, one may demonstrate this proposition algebraically.

Iet Py be the price of the 1th good, q the quantity exchanged, %,

the associated excegs demand, and k, i1tz price reaction coefficient

i
(discussed below). There are n goods altogether. P;s 9y, and X
all refer to an initiel period. Iet A@i "be the change in the price

of the ith good from the inifial"period to the current pericd. It is
initially assumed that the relative change in price is proportional to
the relstive excess demand, the factor of proportlonality depending on

the particular market under examination. This postulate is expressed

by the market adjustment eqpationszlo

p x
(701) —i F ] ki —u—n—i 3 i = l’ 2, rrey n »
. : Py 9

Footnote 9 continued from bottom of previous page.

_are warked up into higher prices, a firm experiencing a substantial
increase in capacity and a disappointingly slight increase in out-
put might increase its stendard volume output only slightly, so0 as to
decrease 1ts standard volume as a percentage of cepacity. In this
manner, the firm, attempting to recover at least some of its rising
overhead costs, would raise prices vie the full cost principle.

10. As discussed above, Bent Hangen also works with this type of price
reaction equation. (Op. cit., Chapter 9.)
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A standard Iaspeyres commodity price index is defined by the following

equation:
n n
2 (py +op;)ey 121 &3 9y
: i=1i _ =
(7.2) L = e = 1 4+ n .
‘ 5 P P
oy i o1 1%

Suppose that the system had previously been in general equilib-
rium, with all xi's equal to zero. BSuppose further a shift in the
compopition of demande producing particular excess demands, positive
and negative, but leaving nelither excess demand nor excess supply in
the market for goodé as & whole. It is assumed that there are m goods
with pesitive or zero éxcess deman&, and so there are n-m goods which
display negative excess demand (excess supply). (m can range from 1 to
n-1, in any particular instance.) After the shift in the composition

of demand, the individual xi's are no longer zero, but we would still

n
?7»5? iil P;%X; =0 .

A'particularly simple form of the asymmétry.hypothésis Ay now
be introduced. Suppose tba£ all price reaction coefficients take only
two values, which do not depend upon the particular market under exsmina-
tion but only upon whether a particular market %s experiencing positive
excess demand or negative excess demand. Iet Xk be the value of the

frice reaction coefficients for those markets characterized by positive
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excess demand and let k¥ be the value associated with negative ex-
cess demand. The assertion that prices display greé.’c.er upuard.
flexibility (greater downwerd rigidity) implies that K exceeds k* .
(This type of asymmetry is 11lustreted by the dashed lines of Figure
12 , in Section & below.) The exposition is facilitated if the commod-
ities ave renumbered so that the first m goods are those which are
cheracterized by the non-negative excese demands. Under this renumber-
ing scheme, the last n-m goods are those with negative excess demands.
To avold confusion, the suthor wishes to emphasize that the renumbered
position of any commodity is applicable for one period (the current
period) only. It is also true that the result below could have been
demonsﬁratea (with more effort) without such & renumbering scheme.

The prt;pesition tha‘b:'sut':h a demand shift produces & rise in the
price level may now be__attaéked. From (7.3), we have:

u n I!
(7.4} L px, = I pglxl -
e S S L !

i=l

It immedia'l?ely follows that:

i1} el
- *
(7.5) K & px, > K & plx| .
T 1e1 T 1 temel LT

In turn, this yields:

m n
(7.6) L kpyx, - I x* P:L’xil >0 .

i=l 3 =m],
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Using (7.1), we obtain:

m n n
(7.7) 5% kXp,x, + £ K'p,x, = Z Ap,q >0 .
_ e T e o

From this result, it is a simple matter to observe that the Iaspeyres
ﬁrice index (7.2) has increased.

The simplifying assumption that the price reaction coefficients
for markets with price increapes had one common value and that s second
common value held for markets wlih price decreases was not neéessary;
the result could bave been obtained with more complex assumptions, given
the basic postulaste that there is greater ease of upward movement of
prices. The simple case illustrates the essential mechanics, and 8o
the author did not consider a refinement particularly important. In
applying this model to thé United States during the periéd 1955-1957,
Schultze argued that there was a sharp shift in the composition of
demand, with capital goods, military bard goods, and some exports
experiencing excess demand and sutomobiles and residentisl construction
having deficlent dewand. In conseguence, the price level rose, even
though excess demend in the aggregate was not present, execept possibly

briefly, late in 1955.11 Low output increases, which prevailed

11. In "Full Employment and Wage Stability," The Theory of Wage
Determination, John T. Dunlep ed., pp. 66-78, Bent Hansen
argues that on theoretical grounde alcone, it 1s not possible
to say vwhether stability of a money wage index requires more
unemployment (sum of excess supplies) than vacancies (sum of
‘positive excess demands), if the priee reaction coefficients
are different for the varicus labor submarkets. Nevertheless,
when he considers that in the Scandinavian countries during
the 1940°'s, upward wage drift wvas far more important than
downward wage drift, he asserts that this proposition is gquite
likely to be true. Hansen's propositions relating to the laber
market as a whole are analogous to the above corclusions about
the over-all market for goods.
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generally, were indicative of the sharp shift in demand, which
largely dissipated money demend increases into price rises.

Schultze argues that full cost pricing is the rule in most
indns{rial markets. 1In consequence, the asymmetry of price movement
fens out, and prices éxe ralsed quite generally due to increaseﬁ costs.
These incressed costs result from rising prices of raw mabterials and
intermediate factors of production. Through such a mechanism, the
initial inflationary impetus is magnified, and even in sectors with
stable or deficient demand, prices may eventually rise.

A potent source of cost pressure will be wage increases. Schultze
argues that firms 1ﬁéin4usﬁries with excess demand have high levels of
productivity, due to near-cepacity operation. Thus, either because
excess demand is tremsmitted to their particular labor merkets or be-
gguggrthey wish to avoid the‘émbarrassment of excéssively high profits,
‘these firms gramt large wege increases. Schultze asserts that other
firms are ?orced to matéh\thesé wage increases; the arguméﬁt is cor-
roborated‘b§ data which shéw_& high degree of uniformityliﬁ the wage
increaseslrecorded duringtﬁhis perlod. These pressures do not arise
because of great mobility on the part of the labor ferce,;as.this
characﬁéfistic does not éxist generally. Howevef, if.ﬁagés drop be-
hind in any:one sector, worker dissatisfaction will fesult and “worker
dissétisfaction is a warvelously efficlent way of insuring inefficient
production.® (Schultze, op. cit., p. 63; italics in original.) :

The costs of nét giving in exeesed those of granting similar wage
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increases, and wages tend to rise uniformly.12 Thus wage incredsea

are adjusted upward to the wage increases in the most fapidly expénd-
ing sectors of the economy eand will typically be in excess of average
productivity galns. Consequently, labor costs increase for nearly
all firms, and some of these labor cost increases are mﬁrked up into
higher prices.

As these inflationary pressures spread out from the excess
demand sectors, their force 1s somewhat damped by deficiept.or neutral
demand in the lagging sectors. A realignment of relative prices takee

place, but the centef sbout which such & readjustment is made 1is itgelf

12. Bchultze's view is that unions reinforce this process, even
though they are not absolutely essential to it. (He would as-
sign a similar rcle to the union in the downward rigidlity of
particular money wage rates.) In the excess demand sectors,
wnions are an instrument for. pressing employers to "share the
wealth" from productivity gains or the gains of an improved
market position. In the lagging sectors, the unioch erganizes
dissatlisfaction and so0 hastens the spread of high wage increases.

- The classic statement of such pressures tending to elicit
wage increases is found in Arthur M. Ross, Trade Union Wage
Policy (Berkeleys. Uhiversity of Galifornia Press, 19h8).
Ross used the term “coercive comparlsens to describe this
phenomenon

In Chapter % of Employment, Growth and Price Ievela (the staff
Report), the institution of "pattern bergeaining,” which became
prevalent in the post-war American economy, is discussed. Buch
“patterns” (similar wage settlements in different firms or
industries, regardless of economic circumstances) would
facilitate the functioning of such a mechanism, even though

the wage agreements were rarely identical, for two different
settlements.
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moving upward. The downward rigidities and the generally cost-
determined nature of prices and wages produces an inflation which
is neither demand-pull nor cost-push in nature, and which cannot
be understood in aégregative terms alone.15 |

Romney Rohiﬁson, in & perspicacious reviewarticle,ll+ argued
that Schultze's demand-in-excess strand Qf inflation theory was incon-
gistent with his emphasis on full cost pricing. Thus under full cost
pricing, there should be no price increase when demand increases. For
if the mark-up is truly rigid, the only impact of increased demand
would be increased volume. Schultze's reasoning leads te the conclu~
sion that both profits and profit margins would be higher, because a
larger volume of output improves labor productivity and lowers unit
fixed costs. Fﬁrthermore,-there is no reason to expect that entre-
preneurs would be dissetisfied with their mark-ups and would desire to
change them in order to achieve a more sstisfactory target rate of
return. | | |

Two replies may be made to this objection. In the first

place, it is possible that within a single market, s price rise

13. 8Schultze briefly polnts out that the downwerd rigidities snd the
copt-determined nature of wages and prices have another consequence
for the price level. If aggregate excess demand does appear,wages
and prices may move upward immediately and continue to move upward,
in lagged response, even after the global excess demend dis-
appears. The downward rigidities build a floor under the new
higher levels of wages and prices, perpetuating these advances.

ik. Romey Robinson, "Employment, Growth, and Price Ievels:; The Joint
Economic Comuittee Report (Review Article)," American Economic
Review, Volume L, No. 5 (December, 1960), pp. 996~1010,
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will occur elther if there is (positive) excess demand or if cost
pressures exist. In Ackley's %erms, mafk—ups may be flexible when

demand conditions 6hange, but not so flexible as they would be under
profit-maximizetion. Neither explanation, in its pure form, may be

an accurate description of most commodity pricing in the Americsn
ecoﬁomy. But in the second place, even if it were true that both
determinants were never relevant in explaining changes in one particu-
lar price, Schultze could still be correct for the economy viewed as a
whole. For this 1s precisely the advantage of an analysis that emphasgizes
sectoral‘effects. It way well be that in some markets prices respond only
to cost changes and in others only to excess demand; as long as there

are some merkets of each type, the Schultze explanafion is logically
consistent. Thus,rAckley énd Dusenberry work with an agricultural

gsector in which prices are resﬁonaive t0 excess demand, while in

their view, full cost pricing prevails in the industriel sector. A
theory which stresses sectoral effects has richness Just'because it

can deal with mixed or intermediate cases. By contrast, an aggrega-

tive theory tends to be straight-jacketed into one ‘of the two
alternatives -- "demand-pull” or "cost-push,” and even eclecticism does

not seem to be extremely appéaling in such a setting.



4. Structural Pressures on the.General Price Ievel: The
Discussions of Bowen, Moulton, and Thorp and Quandt.
In Chapter T above, William G. Bowen's dlscussion of the

determinants of thé genersl price 1éveil5 was briefly presented.
In that summary, Bowen's four "proximate determinants" were listed:
(1) demand conditions, (2) cost conditions, (3) the types of price
ée%ermination in the va;iéus sectors of the economy, and (k) distribu-
tional considerations. Bowen holds that this final dstermiment is
important, because the price levels of the various sectors differ
with respect to thelr sensitivity to demand snd cost conditioms.
Consequently, the impact of demand pressures or of cost increases on
the economy-wide level of prices may depend upon their distribution
among the variéus sectors of the economy. For example, sectoral
excess demand iz likely to bhave a larger influence on the priece
level as & whole if it arises in competitive agriculture or in that
portion of manufacturing which is demand-sensitive. Confersely,
demand pressures in the public’utilities, in the retail or wholesale
trade sectors, or in that éegment of manﬁfacturiné'which is highly
concentrated are likely to produce only small rises in the over-all
pr;ce level, as pricing in these sectors is generdlly cost oriented.
Similarly, the price level wlll respond most-strong;y to & glven rise
in costs if these rising costs are concentrated:in sgctors

characterized by mérk-up pricing.

15. william G. Bowen, op. cit., especially pp. 300-31k.

- ok -
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When Bowen relaxes the assumption of & fully integrated
economy, two related propositions follow. First, the timing of
increases in the price level emanating fromicost-increases may be
changed. A cost increase at an early stage of the production process
is likely to require some time to reach the final consumer. Secondly,
cost incresses may be pyramided (give rise to price increases greater
than the initieting cost increasés) or may be partially absorbed, de-
pending on market structure and thé state of demand.

Bowen alsoe sets fofth &8 Schultze-type proposition. From his
earlier discussion of pricing in the individual firms, Bowen asgertis
that firws are more likély to raise prices when coste increase than
to lower prices if costs fall. (Bowen ergues that the reverse type
of asymmetry characterizeéﬂthe firm's response to demend changes, so that
"it is much more likely that decreasing demand will,provoke a price cut

than that increasing demand will lead to a price 1nefeasa.“l6

) The
asymetry in the responses to cost changes implies that “"a given in-
creagse In the cost index will lead to a greater increase in the general
price level if it 1is made up of & few cost reductions and some fairly
substantial cost increases than if 1t is compesed entirely of more
moderate cost increa.ses."lT This proposition may be demonstrated

by algebraic reasoning similar to that of the previous sectlion; in

the cage of the non-uniform cost increases, the substantial cost

increases have a sironger effect than the cost daéreases, vwhich in

turn raises the (average) increase of the over-all price level.

16. 1Ibid., p. 296. The entire passage is italicized in the original.

17. Ibid., p. 312.
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Harold G. Moulton's description of American inflation during
the World War I period.l8 suggests the presence of structural in-
fluences similhr to thasé pointed up by Schulize and Bowen. It will
be recalled that Meulten is very critieal of qmntity thg;:ory or
budget deficit explanations of inflation. Hie vieﬁs appeér to be
confirmed by the behavior of the United Btates economy dﬁring the
1914-1920 period; the greater part of the price rise occurred prior
to Americen participation in the war, and from 191} to wid-1917, the
Treagsury had & lsrge surplus, not & deficit. Moulton traces the in-
itial infletionary impetus to the fact that the belligerent powers
demonded hesvily the products of American industry, during the period
of American reutrality. This heavy demand bid up prices in the war
and war-related industries, such as industrial faw materials. Accord-
ing to the gquantity theory, one might expect prices to fall in the
non-war industries, if the supply of money were held rigid. In actual
faet, prices in these industries also tended to rise, though not by
as much a8 1n the war industries. Moulton's explenation is that
rav materials costs inereaged for all industries, as the war and
nen-war industries had many common rew materials ipputs. The over-
all rise in the consumer price level brought demands for compenseting
increases in wages from those workers not enjoying large wage in-
creages from high wartime demand. Thus, in the lagging sectors,
strong cost éressures tending to raise prices formed.' To aﬁoid

disruption of the productlion process and possibly a depressionm,

18. Harold G. Moulton, op. cit., especially vp. 100-105.
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the newly formed Federal Reserve had to permit the money supply to
increase adaptively. Moulton's description of this era (1914 to
mid-1917) resembles Schultze's account of the American economy during
1955-1957. 1In turn, this suggests that "demand shift" inflation
(pressures on the general price level from & shift in the composition
of demands) may be more recent as a concept than as & phenomenon.

In Chapter 3 of The New Inflation (especially pp. T1-75),

Willerd L. Thorp and Richard E. Quandt assert that “structural
nl9

pressures can produce inflation. One example of this type of
pressure is “coercive comparisons." Thorp and Quandt argue that high
wage increases tend to occur in the leading sectors of the economy,
which, in thelr view, are those sectors enjoying high productivity
gains and/or high levels of demand. This wechanism (the wage compari-
. gons) spreads such gains to other seétors, ihduciﬁg éveragé wage
ineréases greater than aversge productivity gains. This pressure
from the side of increaaed costs is likely td lead to & higher price
level. It should be noted that the argument of Thorp and Quandt is
dquite similar to Schultze's discussion of this polint.

Thorp and Quandt also assert that an increase in demend in one
particular sector may bave economy-wide ramifieations. (They point out
that the differing magnitudes of sectoral price increases, over the
period 1947-1958, Buggests that such differential demand increases
‘did occur.) Cost increases induced by the rise in particular prices
tend to spiead, supported by the accompanying higher incomes which

constitute greater purchasing power. Thé repult can thus be a

15. This term, which the present author has borrowed freely, is
originally that of Thorp arnd Quandt.
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general inflation instead of the downward movement of some prices
as & counterpoise to those vwhich have increased. Again, the

gimilarities to the discussions of Schultze and Mcoulton should be

noted.

5. Sectoral Analyses of Wages and Prices: Three Joint
Economic Commltiee Studies.

In Chapters 1 and 5 of Employment, Growth, aﬁd Price levels
(the staff Report),ae there is aNAiseusaian of the wage-price nexus,
vhich in general émph&sizes sectoral analysis. In analyzing the
lebor market as well as the market for goods, & separate analysis
of the individual components may be desirable. Employing this
approach, the authors of Chepter 5 present (p.. 142) the gross scatters
of the percentage change iﬁ earnings against the percentage of workers
unemployed for four economic sectors: manufacturing, minipg, construc-
tion end Class I railroads. The date in general cover 10 observations
for tbe_yéar?_léh841958, though there are a few gaps. The negative
relationship between unemployment and wage change is quite apparent
in the first three sectors: the recession years, 1949, 195k, apd
1958 are years with 1oﬁ'wage increases, while the boom years 1948 and
1951-1953 are typically years of high wage increases. The relat£on-
ship ie quite poor for the Class I rallroads, Eut this is explicable
partielly in terms of institutionsl conditions wlthin the industry.

(There is a long lag in wage adjustments due to extensive procedural

20. The Joint Econcmic Committee of the Unmited States Congress, op. cit.
Chapter 5 was written by Harold M. Ievinson, assisted by Stanley
Heckman and Hamilton Gewebr; Thomas Wilson aided with the
statistical computations. o
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provisions of the National Railway Act.) It is concluded, "Taken as a
whole, the evidence supports the general conclusion that the level of
unemployment -- or alternatively, the degree of demand pressures in
the lsbor market - deoes have an important effect on the rate of
change in the wage level." (P. 142; entire passage italicized in
original.) Another appropriate conclusion is thet unemployment may
be of varjing importance in affecting the money wage change in the
different sectors of the economy, and that there may be instances
vhere an analysis recognizing these differing sectoral sensitivities
may be an appropriate refinement.

A study of the separate sectors or subsectors is appropriete
in apalyzing the postwar rises in the prices of consumer services.
Despite the fact that over the period 1947-1958 rising prices of
consumer services accounted for 55.6 per cent of the total increase
in the B.L.8. cest of living index,al most aggregative models of the
inflationary process do not take expliclt account of the services sector.
Nevertheless, this omission is not necessarily crucial, since service
prices are affected by many of the same forces that are stressed in an
aggregative model. Thus excess demand at a global level can bid up the
prices of consumer services along with the prices of consumer commod.-

ities. Similarly, rising waege rates, whether due to general excess

21. This result is caleulated from data provided in Employment,
Growth, and Price Ievels, p. 105. Although services had, in
December, 1952, a welght of only 32.1 per cent in this price
index, the 50.7 per cent increase in service prices as a group
generates this outcome. By contrast, the cost of living index
as a whole rose by 29.3 per cent over this period (1947-1958).
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demand in the labor market, to a rising consumer price lndex, to
pressures from a high wage increase subsector, or simply to en
autonomous push, can lead to higher labor coste in the service
sector as well as elsewhere and so be an influenee in producing
higher prices of consumer services.

In the postwar inflation, however, service prices were also
affected by factors peculiar to the subsector in which they operated,
and in a complete analysis, a&s for policy purposes, it would appesaxr
advisable to take these factors into account. The price of medical
gervices rose substantially (57.9 per cént)rover the perled, carry-
ing with them hospitalization insurance prémiumsg The demand for
medical services displays a high income elesticity, while the
supply of ﬁédical personnel did not even keep pace with the genersl

- population. For these reasons, the authors of Chapter 5 of the gtaff
Report attribute the rise in the price of medical services to "pure
éupply and demand." (While excess demsnd may have been the proximate
cause of the price riée,'the gquestion of the influence of professional
orgenizations in restricting the supply of newly trained personnel
ean at least be raised.) Urban transportation, a case typical of
the regulated public utilities, was characterized by low productivity
increases aﬁd reduced demand; the resulting rise in cosis was
eventually paseed on to consumers as rate-making bodies gave their
coﬁsent t0 higher prices bésed cn the higher levei of cqsts. The in-
creases in the prices of services requiring low leveié of skill, such

as domestic services snd leundry and dry-cleaning, seem attributable to
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low productivity increases, as neither excessive demand nor the rela-
tively slight increeses in the relevant wages appear responsible for
the substantial price increases.>> ILow productivity increases also
maxrked automobile repairléervices, although the price increases here
also reflected high wage increases, similar to those obtained in the
primary metals manufacturing sector. (This "spillover" of manufac-
turing wage increases is consistent with the Schultze explanation of
the spread of inflationary pressures.) Short supplies marked housing
| services and rents responded sppropriately, even though higher con-
struction costs and a lagged response to the abolition of remt control
may have also played a role. Similarly, excess demand appeared to
cheracterize the market for personal care, such as barber and beauty
shop services; but an élement of market power may have been instrumental
in these price rises. Enoﬁgh has been sald to indicate that varying
forces were at work in the different consumer sa:viees subsectors,
and that foreing this discussion into an aggregative mold is likely
to produce some distortion.

gimilar mixed patterns appear when one considers several
sectors which mainly produce intermediate goods. Thus, the rise in

machinery prices over the period 1954-1958 wes attributable primarily

22. The increases over the period in the price indices for household
operation, laundry, and dry-cleaning services were 34 per cent,
51 per cent, and 3% per cent respectively; over this period,
wages pald in the lsundry and dry-cleening sector rose by W7
per cent. By contrast, all-menufacturing wages incresased
74 per cent. (Ibid., pp. 132, 134, and 135.)
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to demand pressures, according to a recent study.25 On the other

hand, the exercise of market power, both on the part of the unien

and of the management, appeared to characterlze the sharp rise in

steel wages and prices that occurred during mest of the decade of

the 1950's. Finally, a mixed pattern appeared in the construction
industry. We shall exsmine each of these in turn.

In the study paper clted sbove, Thomas A. Wilson argues force-
fully that the rather large increase (19 per cent) in mschinery prices
over the period 1954-1957 was a consequence of sectoral demand pres-
sure. Many indications of excess demand can be cited, inclmding rising
profit marging, high levels of overtime hours worked, and the hehavior
of plant and equipment expenditures (or of cepital appropriations). The
behaviocr of present eutput_relative to previous peak output suggests
that there was greater pressure on capacity in the machinery sector
than in manufacturing as a whole. Turaning to orders data, which
he regards as & good proxy for demand, Wilson finds strong confirma-
tion for his sectoral excess demand hypothesis. A graphicnl analysis
suggests that the rise in machinery prices was related to the disecrep-
ancy between new orders and sales and to the level of unfilled orders.

The importance of the first orders varieble was confirmed by a multiple

New Orders - Sales
New Orders ?

regression anelysis; the variable lagged one

23. Thomas A. Wilson, "An Analysis of the Inflatlon in Machinery
Prices," Study Paper No. 3, prepared for the Joint Economic
Committee of the United States Congress, Study of Emwployment,
Growth, and Price levels (Washington: U.8. Government Printing
ing Office, 1959).
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quarter, was statistically significant in a wultiple regression
explaining the change in machinery prices. (Its partial correla-
tion coefficient, based on 72 observations, was 0.36.) It is
interesting to note that neither orders variable was statistically
significant in an analogous wultiple regression explaining the change
in steel prices; this confirms the Eckstein~-Fromm view that demand
factors were of minor importance in the recent steel inflation.
(This study is discussed in the next paragraph.) But one should
not conclude from this discussion that market power is totally absent
from the machinery sector. The downward rigidity of machinery prices,
over the longer peried 1947-1957, reflects in large measure the down-
ward rigidity of the wages paid in the machinery sector, the downward
rigidity of the prices of raw materials (especially steel), and also
the feedback effects of higher machinery-prices themselves. 3But Wilson
concluded that market power may have been a relnforecing factor,
"particularly where specialization leaves a small number of firms
jrodueing s product.” (P. 54.)

Turning to the steel sector, one finds market power mach in
evidence. Otto Eckstein and Gary Fromm, in their recent Joint
Economic Committee study,ah concluded that both the union and the

companies exercised considerasble autonomous pressure on steel wages

24. Otto Eckstein and Gary Fromm, “Steel and the Posiwar Inflation,"
Study Paper No. 2, prepared for the Joint Ecenomic Committee of
the United States Congress, Study of Ewployment, Growth, and
Price Ievels (Washington: U.S. Government Printing Office,
1959) .
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and prices respectively. Despite the absence of tightness in the
labor market for the steel industry as a whole or of tightness in

the labor markets of the localities which are steel centers, steel
wages not only rose absolutely but increased more rapidly than wages
in most industries. The market power of the union played & dominant
role, although BEckstein and Fromm consider that the political factor
was & reinforeing influwence during the postwar period. (Federal
government intervention in the collective bargaining process, which
in general tended to produce a more genercus settlement, occurred

in 1946, 1949, 1952, 1956, and one might add, in 1959.) Because
productivity rose slightly less rapidly than in manufacturing as a
vhole, labor costs ilncreased relatively in‘the steel industry. Never-
theless, the management was able to obtain increased profit margins,
despite slack demand (as measured by the ratio of unfilled orders to
monthly sales) and excess capaclty over most of the period. Exemining
the gross scaﬁter diagram between profit margins and the capacity
utilization rate, the authors discern a possible upward shift of this

relationship after 1954, which suggests a profit-push.25 Thus the

25. John M. Blair ("Administered Prices: A Phenomenon in Search of
a Theory," American Economic Review, Papers and Proceedings,
Volume XLIX, No. 2 (May, 1959), pp. 431-450) comes to a similar
conclusion, based also on his examination of a gross scatter
diagram. A comparison of the rate of return (em net worth)
in the steel industry with rates of return in other manufac-
turing industries (Eckstein and Fromm, op. e¢it., pp. 27-28)
guggests that the improved profit mergins are only partially
explained by the increasing capital intensity of steel pro-
duction.
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state of demwand in the product market played at most a minor role;
even though demand may have exerted some pull on steel prices during
peak periods, the strong downward rigidity of steel prices alone would
belie the general applicebility of this explanation. The entire
steel experience, during the postwar perled, looks very much like
& successful conspiracy on the part of the union and the management
to shift income from the general public te themselves.

-Btill a third type of sector is the comstruction industry.
Here much of the rather large inecrease in tﬁe implicit G.N.P. de-
flator for construction can be attributed to demand pressures.26
Thus immediately after World War II (1946-1948), demand for all
types of construction was high. During most of the postwar periogd,
demand in at least one of the two major segments ¢of the construction
irndustry bas been strong. Yor example, demand for residentiel
construction was heavy in the 1954-1955 recovery, while non-resi-
dential construction was strong during the 1955-1957 investment boom.
The market power of the construction unions, which are generally
much stronger than the contractors, eppears to have been & rein-
forcing factor in the rise of construction prices; the large wage
increases of congtruction workers probably reflected, to some extent,
the market power of their unions. While the historieal evidence does

- not allow one to distinguish sharply the role played by each, 1t

26. levinson and his colleagues {Chapter 5 of Employment, Growth,
. and Price Ievels, p. 109 and pp. 127-128) point out that the
" rise in this implieit deflator may be partially a statistiecal
illusion, due to an inadequate accounting for productivity
increasges.
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seems clear that the construction industry is & wixed case, in
which elther cost incresses or the pressure of excess demand can
eliclt price inecreases.

6. Richard ¢. Lipsey's "The Relation between Unemployment

and the Rate of Change of Money Wage Rates in the United
Kingdom 1862-1957: A Further Analysis®: The Functioning
of the Individual Iabor Markets.

In this section, we turn to & possible interpretetion of the
importance of an unemployment change vp,riable in an aggregative wage
adjustment relationshiyp. Iz} the brief survey of Chapter I, it was
pointed out that Phillips and Lipsey both found that, for pre-World-
War-I British data, falling unemployment was associated with higher
money wage changes and rising unemployment with lower money wage
changes, 1f the other relevant variables were held consta.nt.aY It
wlll also be recalled that the present auther has obtained results
which tend to confirm the impertance of an unemployment change
variable in an aggregative wage adjustment equation. (The unemploy-
ment change variable had & statistically significant regression
coefficient when the parameters were estimated by the simple least
squares procedure of Chapter IV but not wlth the two stage least
squares technique employed in Chapter VI.) Following Iipsey, one

mey examine how the workings of the veriocus labor submarkets can

27. A. W. Phillips, op- cit.; Richard G. Lipsey, op. cit.
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generate the “100pa“28 (the importance of the unemployment change
veriable) as "errors of'aggregation."

Lﬁpsey starts with a labor market adjustment equation for the
individual labor markets. Following Bent Hamsen, he postulates that
the relative wage change is proportional to the relative excess demand
in a particular labor market. (See Figure 12.) Next, Lipsey develops a
relationship between relative excess demand and its operational ecounter-
part, the percentage of the labor force unemployed for the particular
1abor market. The two are inversely related, with low unemployment
being associated with (positive) excees demand and high wunemployment
being associated with excess supply. Furthermore, the relationship
between reletive excess demand and percentage unemployment is non-
linear, largely as & conéequnce of the assumption that as excess
demand becomes infinite, unemployment approaches & non-negative limit.
The reader ig referred to Figure 13 below. At unemployment level a,
where excess demand is gzero, there is only frictional unemployment.
Frictional unemployment will be & positive quantity as long as workers
change jobs for any reason whateoever, and so long as changing jobs
takes time. It 1s probably true, however, that less time will be re-

guired, the greater the tightness of a particular labor market.

28. In illustrating the significance of the unemployment change
variable, Professor Phillips presented dlagrams with observatlions
over & trade cycle plotted in relation to the statistical curve
connecting the money wage change with the level of unemployment.
As years of falling unemployment generally lay above the curve
and years of rising unemployment were generally belew, the result-
ing visual pattern was & "loop." This term way be used as &
short-hand expression for the importance of an unemployment
change variable in an aggregative wage adjustment relaticn.
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As an immediate consequence, one can easlly combine these two
relationships and obtain the {relative) money wage change as a func-
tion of (percentage) unemployment. {(8ee Figure 1k.) This relationship
will be non-linear because the relationship between relative excess
demend and percentage unemployment is non-linear. Although the wage-
determination process may be affected by the institution of the trade
union, Lipsey argues that the pame types of relstionships between the
veriables will continume to hold. It is possible that the unions may
modify these relationships; thus the money wage may be more flexible
upward than downward, due to the market power of the union. (The dashed
lines of Figure 12 illustrate this possibility.)

-5

Figures 12, 135, snd 14 summarize the above discussion. -

is the relative exéess demand In the labor submarket; is

—
1.f.
submarket unemployment relative to the relevant labor force; and

Fay's
1

is the relative change in the submarket wage.



The Relationship between
Relative Wage Changes and
Relative Excess Demand, for
a Particuler labor Submarket.
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The Derived Relationship between Relative Wage Changes and

‘Percentage Unemployment, for a Particular Iabor Submarket. -

At this point, Iipsey aggregates (in principle) these individ-
ual labor market relations in order to obtain an economy-wide relation-
ship between the relative wage change and the unemployment percentage.

This sggregative wage adjustment equation has the same general shape

- 262 -
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as the adjustmwent functions for the individual labor markets. However,
the aggregative relationship will depend on the distribution of
unemployment in the individual labor markets. If there is always an
identical percentage of the labor force unemployed in each labor
market at all levels of unemwployment, then the aggregative function
wlll coincide with the identical individusl wmarket functions (or with
their weighted average, if they are not identical). If, however,
there 1s inequality in {the distribution of unemployment among labor
markets, with unempleyment in et least one market being in therﬁon-
linear portion ef the individual labor market adjustment function,
the aggregative function will be lifted above the weighted average of
the individual functions. Furthermore, the wpward displacement will,
in genéral, be greater the more unevenly is unemployment distributed
among the individual labor markets.29 Thus, the aggregative function
can never llie below the individual labor market adjustment functions
(or their weighted average). Furthermore, because of this upward
displacement, Lipsey a?gues that a fitted ageregative relation will

elways tend to overstate the upward wage flexibility and to understate

29. Phillips (op. ¢it.) mekes in passing a similar application
of the strong curvature of his fitted relationship, asserting
that an uneven distribution of unemployment (either geograph-
ically or over the months of the year) will result in a
- higher money wage increase than if unemployment were disirlibuted
equally. Phillips argues that the existence of wage rate
increases during the 1934-1937 period tende to corroborate
this view.
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the downward wage flexibility to be found in & typlcal labor ma.rket.30
We are now ready to turn to Lipsey's explanstion of the "loops,"
which appear in his, Phillips', and the present author's aggregative
wage adjustment equations. Lipsey argues that these "loops" are an
aggregation phenomenon and not a characteristic of the individual labor
markete. He srgues that when wnemployment in general is fallings the
recovery 8ffects the different individusl labor markets at different
times, producing an inerease in the inegquality in the distributlen of
unemployment among sectors. .This type of change willl increase the
upward displacement of the aggregative function. On the other hand,
he holds that the downturn affects most labor markets rather evenly,
snd so unemployment retes in the individual labor markets tend to be
more nearly equal during the recesslon. Thus the upward displacement

of theiéggregaﬁive relationship would be Qmaller, in eémpa:igéh to a

30. Lipsey makes a related point which is relevant to a discussion
of the unemployment "required" for price level stability. He
argues that one cannot infer from a statistically fitted aggre-
gative relation how the money wage change will develop 1f
unemployment were held at & given level for a long peried of
time. He asserts that if unemployment stayed constant for
some length 6f time, the distribution of unemployment ‘among
labor markets would change “"substantially." Hence'the -
aggregative relationship would shift. 8ince ILipsey is unable
to decide the direction of the change, one might consider this
qualification to be of minor importance. The pessibility of
statistical illusien in the fitted aggregative relation may,
however, be a clue as to why "the facts [of recent inflation
experience] are more: comforting than the logic," as Romney
Robinson sald (op. cit., p. 1006) in his recent comment on
Schultze's work.
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period of recovery. As a consequence, one would have falling unem-
ployment sssociated with high money wage increased (for a given

level of unemployment) and rising unemployment associasted with low
money wage increases. In this manner, Lipsey explains the statistical
significﬁnce of an unemployment change variable in the aggregative
relationship. It is to be noted that the "loops™ do not consist

of both positive and pegative deviatione from & "true" relation-

ship between the money wage change and unemploymént. Instead, the
greater degree of sectoral inequality in the upswing merely induces

6. greater upward dlsplacement then than during the dowhSWing.

Finally, we may ask how relevanx.this is fer explaining the
”loops"'ebserved in the present author's aggregative wmge adjustment
relatioﬁships, which were computed from American data. The author is
agnostic, if not sceptical, about this partieular explanatian. In the
firast place, Lipsey works with relatiogships formulated in terms of
relative wage changes, percentage unemﬁlOyment, and relative excess
demand, while the best statistical results of this study were obtained
with the variables in absolute, not relative, form. This 1s not &
serions limitation on the applicabllity of Lipsey's model, @&s his ag-
gregation algebra can be sultably modified (with some additional
assumptions) so that it becomes relevant to the aggregate wage adjust-
ment rélations of Chapters IIT amd IV. A more serious dlfficulty is
the fact that Lipsey's model impli;s that the &ggregative-function is
non-linear, at least for low levels of unemployment, while the present

guthor's fitted relation between the money wage change and unemployment
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is apparently linear. It may possibly be that the "true" relation-
ship between these two vaiia.bles is non-linear, and that the scatter
is too great to detect this non-linearity, with the statistical
techniques employed. But this implies a strong belief in the Lipsey
hypothesis, a belief perhaps inappropriate te a relstively untested
theory.

Two other objections may be ralsed. One may question Lipsey's
view that whether pet hirings or npet dismissals are cccurring can have
eny influence on the wage outcome of the individual labor markets.
Falling unemployment might lead to the expectation of labor shortages;
in en effort to avoid the il effects of labor shortages, employers
might rush in to demand labor. Thus bid up, money wages might riee more
rapidly then usuel. (In terms of the graphs, with falling unemployment,
excess dsﬁa.nd. for labor might be higher than it would be normally, and
so the ¢ function of Flgure 13 would be displaced upward.) Or fall-
ing unemployment might engender the anticipation of stlll tighter
labor markets, which might lead workers to push for wage lncreases
higher than normel for & given level of wnemployment.’ (This type
of modification, which might reflect the short-pericd rigidity that
unions Introduce inte the wage determination pro'c.ess » would involve
an increase In the wage reaction coefficient o and hence an upward
movement of the function of Figure 12.) Either of these two possible

types of changes, it should be noted, will evoke an upward shift in

31. Phillips ( op. cit.) seems to suggest, at various points, a sim-
ilar explanstieon of the significance of an unemployment change
varisble.
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the ¥ function of Figure 14. These arguments are also revers:{.ble.
Hence rising unemployment might lower the money wage change asso-
ciated with & given level of unemployment (the ¢ function of
Figure 1k4), either by reducing the wage reaction coefficient o or
by producing an unusual degree of relaxation of excess demand, for a
given level of unemployment. If this view is correet, the "loops"
are mér_ely posltive and negative deviations from the exact (unchang-

ing unemployment) aggregative relationship.
T. Bummary and Implications for Research and Policy.

A summary may be presented. The common strand underlying all
of these dlscussions :!.s. an emphasis on sectoral effects in a complete
analysis of the inflationery process., Thus in Hensen's discussion
one geesg, at & high level of abstraction, how the infletlonary process
mey be modified when one considers a muiti-sector model. Duesenberry
and Ackley show how the interactlion of a competitlve agricultural
sector with an industrial sector where mark-up pricing rules can lead
to a modification in our pleture of inflatlon. Schultze's discussion,
focusing on the greater upward flexibllity of most cemmodity prices,
places gectoral effects a.t. the very center of inflation analysis.
Schultze's work offers a third alternative to the aggregative
explanations of “demand-pull® or "cost-push.” Bowen emphasizes
sectoral determinants of the general pric;a level, and Thorp and
Quandt assert that structural pressures may, on occasion, induce
inflation. Moulton's discussion of the World War I era suggests that

these concepts are relevant to the American economy of nearly half
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a century ago. The importance of looking at epecial factors in

particular industries is pointed up by Employﬁent, Growth, and Price

levels (the Staff Report) and by the Wilson and the Eckstein and Fromm
study papers. Here it was concluded that price and wage rises in the
partienlar sectors exemined were ellcited in part by conditions
peculiar to these sectors as well as by forces impinging on the
over-all economy. Finally, Lipsey's discussion illustrates how an
enalysis of sectoral effects eﬁanating from the individual labor sub-
markets can wodlfy one's view of the aggregative wage adjustment
equation.

These remarks carry lmplications for emplrical testing. Thus
if one wishes to determine whéther cost or demand pressures were
predominant in a partiauiar\inflation, an exapination of aggregative
date will give only inconclusive answers. If, for example, the econo-
my-wide wage share increases during the ecourse of an inflatiocn, this
is not conclusive evidence of wage-push. One might expect the composi-
tion of demand to change during a demand infleation and so demand might
shift toward those sectors for which the wage share is relatively high.
Thus, even though within an industry high demand tends to shift
income to profit recipients, it is. logically possible that during a
nild demand inflation the wage share may increase. Similarly, a
slackening in the rate of growth during an inflaticnary period,
vwhile suggestivé, is not proof.positive'of cost inflation. The
growth rate can fall off due to & lessened rate of growth of produc-

tivity, which might reflect autonomous factors. The growth rate
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might also slow down because of & sharp shift in the composition of
demand; the widespread excess capacity might be attributable to this
factor, rather than to autonomous cost ilncreases,&s Schultze has
pointed out. Similarly, an increase in the unemployment rate during
an inflationary period could reflect %5 in the compesition of
demand.”2

It would seem advisable to take account of particular sectors
end of sectoral effects when prescribing anti-inflation poliecy. Thus,
to counteract the inflation in consumer services, several specific
meagures aeem:advisable. The continuing rise in the price of medical
services would probably be mitigated by government policles designed
to increase the supply (absolutely and reletively) of trained person;
nel.>” The consumer services subsectors which display legging
prodnctivity -= urban transportation, laundry end dry-cleening, auto-
moblle repair services -- might respond to thé establishment of
preductivity center?, vhich the United States instituted in some

Eurcpean countriesg immediately after the Second World War. Any

%2, For an article in which these limitaticons on the usefulness eof
aggregative materdals are taken into account explicitly, see
Edrmund. 8. Phelps, op. cit. Phelps examines data for 34 U.sS.
industries during 1955-1957 and also (for comparative purposes)
during 1946-1948 and 1950-1¢52. Hils substantially qualified
coneclusicn is that wage-push was more sggressive during the
19551957 infletion than during the other %wo inflationary
postwar periods.

3%, Aid to new and 0ld medical schools and scholarships to medical
studente of moderate means are two obvious possibilities. These
measures, which many would sdvocate for other reasons as well,
wlll not cure the problem immediately; but they would be a start.
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improvement in the rate of increase in productivity in these sub-
sectors would be valuable, not merely in witigating the inflationary
prespures emanating from aversge wage increases, bubt as & means of
furthering the goal of faster growth as well. More generally, the
impact of a demend-shift can be mitigated 1f selective credit controls
ere directed toward the sectors with localized excess demand.. Final-
ly, in those few sectors in which market power has been flagrantly
exercised, some form of public regulation might be advisable. There
would be problems assoclated with regulating the steel industry, but
it is difficult to belleve that they would be much greater than those
aassociated with the regulation of the public utilities.

It would seem that there is no easy formula, no obvious way
thet the particular actors-can avoid inflaticnery behavior even if
they so wished. One proposed solution is that &ll workers should
recelve wage rate incresses propoertional to the economy-wide increase
in productivity, while firms would adjust prices upward or downwerd,
depending upon whether the firm's increase in productivity fell shert
of or exceeded this average change. This method prevents relative
wage rates from changing, and so impedes the labor market from per-
forming its allocation function. Furthermore, it freezes the exist-
ing pettern of wages, which may contain some inequities iﬁ the view
of some of the participants. The product market will alserﬁerform its
.allocation function less then optimally, since changes in relative
prices result only from differential productivity movementis and never

from shifts in demand. The same objections could be raised against
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the proposal that wage rates in each firm should rise proportionately
vith the firm's produetivity, leaving not only the price level but
all prices unchanged. In addition, such a poliey would soon
produce strong tensions, as the wage structure ﬁould'depaxt from
established patierns end produce feelings of inequity in the losers.
Thus thrown on their own thinking, both management and unions
are likely to f£ind more reasens why particular prices~and weges should
rise than why they should fall. (In the case of a particular wage,
an Iinecrease must be interpreted as an increape in excess of the economy-
wide productivity gain.) Exhortations to "responsible" action in the
nationgl interesat are likely to fall; they provide oratory slways,
guideposts never, and motivation for only a short time. The reason
why motivation can be e#pected t0 be weak, at least after some time
elapses, is that if & particular actor refrains from pressing his
advantage while others prees theirs, he loses without making a mate~
rial contribution to price level stability. A periedic conference
of government, labor, and business leaders would geem admirably

sulted to break this 1mpasse.3h

The discussions at such a conference
might point the way, in particular cases, to non-inflationary behavior

consistent with other goals (e.g., efficiency in resource allocetion,

34, After examining a long series of anti-inflationary policy measures,
John M. Clark concludee (op. cit., pp. 61-67) that this measure
is best for combating the type of inflation which the United
States is likely to face in'the decade of the 1960's. Clark is
careful to point out that he believes that such an orgenization
will function effeectively only after a thorough job of public
education. Too much, therefore, should not be expected from the
firat several conferences. Clark also ewmphasizes that he is
prorosing that the private actors merely temper the pursuit of
their self-interest with altruism -- not that they substitute
entirely altruism for self-interest.
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correction of intolerable differentials in the wage structure, and
hopefully, grudging egreement about distributive shares). A permanent
staff arm advising the policy-makers, the functions of which would be
researck on the particular problem ereas and education, would ald

the smooth functioning of the periodic conferences. If the public had
been properly enlightened, the pressure of publie 6pinion could act as

a moral forece tending tQ wake binding the recommendatlons of the con-
ference. Perhaps this method wlll not work. Nevertheless, 1t certalnly
seens desirable to give it a trial, before anything more drastic is
instituted in peacetine.

The present author's comments, based largely on the works of
other writerg, do not mean that he considers aggregative analysis worth-
less, This is far from his view; aggregative analysis 1s one of the
most valuable tools which economists have developed for the larger
policy isaues of a private enterprise economy. Aggregative tools pro-
vide a powerful first approximetion, cutting through many iesues of
secondary lmportance. Often thié first approximation is good enough
for all practical purposes. Thus fow would quarrel with a general excess
demand explanation of wartime inflation, or with policy measures baged
on such an explanation. Similarly, there may be circumstances (not
necesserily found in recent United States experience) for which an
ageregative "cost-push" theory gives a good over-all picture of a
particulaf inflation. But there are other times when the first approx-
imation character of esggregetive analysis can be usefully supplemented

with an analysis of sectoral effects. The U.S. "creeping inflation"
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of the second half of the 1950's is probably such an example. Our
failure to arrest this upward price level movement may well stem from
theories that pay inadequate attention to partieunlar sectors and

sectoral effects.



Chapter VIII, "Concluding Reflections"

This chapter serves a twofold purpose. In the first section,
the author once again wrestles the knotty problem of the trade~off
between full employment and stebility of the price level. The two
stage lesst squeres estimetes of the parameters of the wage adjustment
relationship are used in this connection, end some of the other results
are brought into the discussion; also. In the second sectlon, & brief
susmmary of the suthor's major conclusions is presented.

1. A Farther Examination of the Trade-0ff bstween
Unemployment and Inflation.

Consider {the followlng subsystem:

- -3
(6.10) bty &= W o= 03979 - 0.24%2 x 10 u,
-2
+ 0.6514 x 10 (Pt— 'b-l)
+0.2180 x 1072 ¢ ,
Wy,
(3.11) A, =1.025 A, 4 -

(The symbols employed have been defined previously; all definitions
continue to hold. + s Which is egual to zero in 19%5 and is in

annual units, is also used as a time subscript.)

- 27k -
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This subsystem is basicelly the one used in Section 3 of
Chepter III, in which the trede-off between unemployment and price
level stability was examined; however, the wege adjustment relation
used in this section is teken from the final section of Chepter VI.
In the earller dlscussion of the trede-off, the author stated some
reservations with regard to &ll of these relationships. Is there
anything further that may be sald? _ 7

The paremeters of equation (6.10) have been estimated by tiae

method of twe stege least squares; doﬁseqtzently, the biases assoclated
with using & gingle equation method to estimete tThe parsmeters of one
relation teken from & full system are sbsent. On the other hand, it
must be pointed out again that the two stage precedure called into
guestion the strength of the relationship between wnemployment and

the wege change; only when three outlier years were omitted from the
sanmple period wes the regression coefficient of the umemployment
varisble statistically significant. The yeers 193k, 1945, and 1951

are not included in the sample period on which eguation (6.10) is based.

Equation (3.10) is & mark-up equation. This simplified relatione
ship drews some support from the empirical results of Chapter V (and
the final section of Chapter VI). There it was found that, for the
menufacturing sector, wnit labor cosis were a key determinant of the
- wholesale price level of finished goods. Furthermore, the formulation
used in the empiricel anelysis dmplies that the state of demand

influences primarily the level of prices. If this is true, then demand
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conditions not pley a large role In explaining the magnitude of
continuing price level changes; demsnd pressures merely exert s once-
snd-for-all influence. One qualificetion that remeins is the downward
trend in the mark.up factor k (a rise in labor's share of the totel
product). The downward trend in k tends to mitigste the conflict
between full epployment and s stable price level, as such a mevement
of the mark-up factor allows some absorption of rising lsbor costs.

Bquation (3.11) expresses the assumption that labor productivity
grows at the rate of 2 % per cent per annum. This is obviously an
average rate of productivity growth, and deviations for particular years
mst be expectéd.« From Chapter VI, one finds that this growth rate is
moderately close to average U,S. experience -~ if anything, it is
slightly too conservabive if the first decade and a half of the
twentieth century is discarded. In Chapter VI, it was also found that
the level of productivity varles inversely with the vnemployment rate.
Although 1t is far less certain that productivity will grow less
rapidly if resources are underutilized, this possibility cannot be
dismisged. Insofar as lm% productivity growth is associated with high
unemployment, this incresses the smount of wnemployment "required"
for sheble prices.

One can now golve for the level of unemployment “"required" for
price level stebility, subject to the sbove gualificatienso: (Some
further qualifications are stated at the end of this seection.) In
this model;, a stable price level occurs when unemployment is high

enough to hold the wage increase (in percentage terms) to the gain in
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productivity. As before, an extrapelation of the Rees series gives w

equal to $2.50 in 1959. For the year 1960, we have:

(8.1) t=25; &u o= .025\;1959 = $0.0685; and
&‘b = 0 L]

Substitution into equation (6.10) ylelds:

(8.2) 0.0625 = 0.0%9T9 - 0.2432 x 10 U+ 0

+ 0.2180 x 1072 (25) .

The solution is 13,070 thousands or 13,070,000 workers, vwhich is
18.6 per cent of a labor force of roughly 70 million. Thus, with
two stage parameter estimates for the wage adjustment é'quation, the
{rade-off of wemployment for price level stabllity sppears to be even
greater than with single equation persmeter estimates.

One can obtain; from the model, an estimate of the amount of

inflation assoclated with "full employment.” Algebraic menipulation
of equation (3.10) yields:

ot T S R fhe
(8 "3) P = A v = A FJ
) ) Tl t t=l B=1

where the A symbol refers to the difference bebtween the current value
of the varisgble in question and its value in the preceding year. Using

equation (3.11), (8.3) simplifies to:



&P o
£ 1 % _
(8.3a) S = g | = - 0.025 .
' P, 0% | W,
1

For the year 1959, P is 16k.6. Substituting this value and that

for w into (8.3a); one cbtains, for the year 1960:

(8.3b) ol S W 0.02:
3 1856 T.0z5 | 850 - ©0:0%5 .

This gives a linear relebionship between the wage change and the change
in the consumer price level:

©, 0 624949
(8.4) Lw, = 0-024396-+ 0.015568 &P, .

If the level of wnemployment is fixed at a "fill employment"”

. value, one can abtad.n. a second linear relatlonship between the wage
chenge and the price level change. The suthor tekes 3 per cent of &
labor force of roughly 70 million as the "full employment" level of
unemployment. This level is 2100 thousand men, and for the yesr 1960,

equation (6.10) becomes:

(8.5) B, = 0.03979 - 0.2432 x 10™ (2100)

+ 0.00651k AP, + 0.2180 x 107 (25) .

l. The value of the consumer price Index is derived from the value given
in Table B=42 of Economic Report of the President (Washington: U.S.
Govermment Printing Office, 1962). (This table appears on p. 258.)
The 1959 value of the consumer price index for =ll items was converted
to a 1926 pase, so that consistency with the previously utilized
series is maintained.
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Combining (8.5) with (8.%4), we have:

062494
(8.6) + 0.015568 AP, = 0.03979 - 0.005107

+  0.00651k &, + 0.0545 .

1A%
The solution value of &Pt is equal to 7—&567 index points. Thws, in

this model, "full employment” is associated with a ‘L:;;l per cent annual
increase in the consumer price level, for the year 196(3«2

The conflict between full employment and price level stabllity
seems to be no less severe if -t:wo :stage least squares estimstes of the
porameters of the wage adjustment reia’cion are unsed torgaug.erthe degree
of incompatibility between these two goals. (Indeed, with the two
stage estimates; the conflict appears mre-se%ere, a5 the precéding
footnote implies,) However, the qualificetions implieit in the dis-
cussion of Chapier VII should be emphasized. Some of the cbservations
are dravn from perlods during which there were imbalsnces in particular
markets. As argued earlier, these dlsequilibrie could have exerted an
upwerd iuwpetus to veges and prices, even in the #bsence of excess demand
for the economy as a_wl:gole‘. Moreover, 1f such structural pressures

could be averted, the goals of full employment and price level stgbility

2. Similar calculations based on equations (3.4) and (3.15) yleld an
expected q-__r'a.-be of annual ing_ ase in the consumer price index egual
to $+5% per cent and 5+58'pet cent respectively, if the text
definition of full employment is retained amd if t remains at ite
1960 value. Thus, these gingle stage estimates of the wage adjust-
ment equation generate a somewhat lower predieted rate of price
increase under full employment conditions.
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would probably become more compatible. A second consideration involving
sectoral analysis is Lipsey's assertion that there is an upward bias of
sgegregation in the typical fitted wage adjustment relstion describing the
economy &5 & whole. If this is true, the tendency for full employment
and price level stebility to confliet is overstated. These qualifications
can account for some of the surprisingly great incompatibility between
these two goals, but, in the view of the present suthor, they can hardly

account for all of it.
2. Some Conclusions.

A summary of the suthor's major conclusions may now be presented.
In Chapter II; R. James Ball and the author of the entire work analyzed
the separste effects of changes in the exogenous economic verlsbles on
real income and the aggregate price level. The technigue was generalized
multiplier anslysis, based on & falrly simple model of the economy.
In genersal, expected results held true. BSome special cases were examined;
for example, it was found that the conditions under which a "pure"
quantity theory holds are stringent indeed, if one accepts the Keynesian
deseription of the money market and the conditions of lsbor supply.
The system was then reduced to two relations, the aggregate supply end
aggregate demend functions. This reduction enables one to obtain a
pedagogic multiplier as a special case of & more general formulstion
and to give a graphical determination of real income and the price
level. 1In turn, this latter device suggests that demand price and

supply price must be considered jointly in most comparative statics
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discussions of price level movements. This principle has not always
been glven appropriate emphasis in the debate between the demand and
cost inflationists.

In Cheapter III, several empirical reletlonshlps explaining money
wage changes were estimated by simple least squares techniques. The
finel working relation of this chepter 1s one in which the explanstory
variebles are the level of wnemployment, the cwrrent change in the
consumer price index, snd & time trend. Recaleulation of the pesrameters
by the method of two stage lesst squares suggests that the influence
Qf unemployment on the money wage change is. even wesker than the
preliminery calculations indicete. (Section 4 of Chapter VI.) The
other two independent varisbles remain important influences. Also in
Chapter III, a preliminary exemination of the trade-off between full . - .
employment end price level stebility suggested & severe conflict
between these goels. This incompatibillty does not sppear any less
severe when & wage adjustment eguation for which the paremeters were
estimated by a full system method was employed. {See Section 1 of this
chaptero)_ The model used in this enalysis ie e particularly simple one,
and the earlier qualifications should be recalled.

Chapter IV wes concerned with possible modifications of the
working wage adjustment reletion. GCorporate profits did not sppesxr to
play & significant ro}e in explaining wage chgnges. Chenges in
productivity and changes in the level of unemployment were significa;t
explanatory veriables for the simple least squares calculations but

not for the two stage computations of Chapter VI. A final result of
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Chapter IV was thet there was only very slight evidence of
irreversibility in the movement of money wages, over the full period
1960-1957 .

Price level relatiqnships were the focus of Chapter V. It was
found. that & good fit was obtained for a mark-up relationship between
manufacturing wage coste and the Wholesale Price Index for Finished
Goods, both without and with e time trend in the merk-up factor.
Nevertheless, this type of relation was sbandoned in favor of a linear
(non-zero constent term) relationship between the finished goods price
index and wage costs, which allows the introduction of other explansiory
veriables. With simple least squares estimates, four other explanatory
variables had statisticelly significant regression coefficients: a raw
meterials price indéx, a tlme trend, a proxy for demsnd conditions, and
a dummy varisble representing the influence of sbnormal conditions
(prineipally price control) during 1942-1946. Although, by usual
étandards, the coefficients of these supplementsry veriebles generally
remained significant for the two stege estimates, the presence of auto-
correlated residusls vitiates customary tests. When a Theil formala
vas used to adjust the standard errors for sutocorrelation of the
estimsted residuals, the adjusted t ratios implied that only the
influence of wage costs and of the dummy varisble remsins statistically
significant. Finally, several tests of irreversibility in the working
price level relationships gave negative resulis.

In Chapter VI, time patterns of productivity growth were
studied. Some tentative evidence that produetivity evolved at an

increasing rate of growth was uncovered, but further considerations
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(autocorrelated residuals end re--éstimate‘s of the parameters by the

method of two etage least squares) indicated that this mecceleration

was not statistiecally significant. The level of productivity appears

to vary direetly with the degree of utilization of the labor force,

whicﬁ was ultimately represented (inversely) by the unemployment rate.

The negatlve rélationship between produetlvity level and the percentage

of the lsbor force unemployed swrvived an adjustment for autocorrelsted

residuals end a re-estimetion of the coefficients by the two stage

method. For the period 1913-195T7, the megnitude of average productivity

growth, at a constant rate of unemployment, is only slightly higher

than the 2 1/2 per cent per annum rate used for illustrative purposes.
With the forbearance of the reader; severel more remarks may

be appended. At the risk of attempting to be his own critic, the author

wishes to state that this work does not attempt to give definitive

apswers for all the issues exemined. Unlike Alexander, future resesarchers

need not fear that there will be no new worlds to conguer. The present

suthor is satisfied If this work serves to advence, in some gmall degree,

owr mderstanding of wage end price level relationships.



